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tong hop tix nhiéu chuyén nganh ly thuyét, va dng dung

thute tien, doi héi nhiéu kién thic, théng tin, va da lidu cu
thée. Trong nhitng nam qua, dd ¢ nhiéu dn phdm vé cdm nang
va 6 tay cong nghé ché tao mdy véi néi dung b6 ich ve da dang,
trd thanh trg thi ddc luc cho nhiéu ngudi hoat déng trong link
vife co ki Tuy nhién, trong thuc té, con nhiéu nguoi mong
muén co cudn s6 tay cong nghé ché tgo mdy gon, nhe, thudn tién,
cung cdp nhanh ching cde di ligu co bdn, théng dung, chinh
xdc, va tin cdy.

Céng nghé ché tao mdy la linh vyc rdt réng va chuyén sdu,

Hon nia, trong nén kinh t& héi nhdp véi khu vuc va thé
gidi, ho cdn cdc dif ligu moi nhdt khéng chi gom tiéu chudn quéc
gta, ma con cd tiéu chudn quée té (IS0), tiéu chudn hé mét va he
Anh thing dung ¢ Bde My va Viiong Quée Anh,

Dé ddp ung phén nao cde yéu cdu d6, cuén "S6 Tay Ché
Tao May"” la cong cu hitu hitu, cung cdp co s6 dit lidu e the
dung trong nhiéu nam. V6i sy minh hoa bdng hink dnh va théng
tin chi tiét, s tay nay e6 thé dvge si dung trong cong viée hang
ngay mot cdch nhanh chéng va tién lgi, cho phép tiét kiem thoi
gian va cong suc. Noi dung gém cdc phdn duge chon loc t nhidu
tai liéu, duge sdp xép hop ly, chdt loc, hode don gidn héa dé tang
tinh hiu ich cho ngusi dung.

D¢ sii dung t6t 6 tay nay, ban doc cdn c6 kién thic vé cong
ngh¢ ché tqo mdy, dung cu cdt, mdy céng cu, ... tie dé c6 thé sit
dung dé dang cdc bdng, cong thite, va dit lidu mét cdch hitu qud.
Ban doc cda s6 tay nay rdt réng, tr cde nha qudn 1y, cde ky su,
céng nhan trong cdc nha mdy co khi, cde ban sinh vién, hoc vién
cde khoa hode nganh co khi, cho dén cdc the co khi & ede co s
sdn xudt, va 16t cd nhitng ngudi quan tém dén céng nghé ché tao
mdy. Tuy theo vi tri va cuong vi céng tde, ban doc sé tim duge &
ddy nhiéu théng tin thii vi, c6 ich cho cong viée cia ban.



CONG THUC VA BANG TOAN HQC
Kich thudc va dién tich cdc hinh phing

Hinh tron

Dién tich= & = nr? = 3.1416r" = 0.7854d*
Chuvi =0C=2nmr=062832=131416d
r =C+ 62832 = JA + 31416 = 0564JA
d =C+31416 = /A + 07854 = 1.128/A
Chidu dai eung véi géc tam 1° = 0.0087274
Chidu dai cung véi gée tim n” = 0.08727nd

Vi dy: Tim dién tich A va chu vi C cia hish trén véi dudng kinh 2% inch
A = 0.7864d% = 0.7854 x 275 = 0.7854 x 2.75 x 2.75 = 5.9396 inch vuéng
C =3.1416d4 = 3.1416 x 2.75 = 8.6394 inch

Vi dy: Dién tich hinh trén 12 16.8 inch vuéng. Tim dudng kinh.
d=1128/A = 1.128/168 = 1,128 x 4.099 = 4.624 inch.

Hinh quat

Chiéu dai cung
| rxax 31416
T 180
Dién tich = A = ¥ #l = 0.008727ar?

= 001746r0 = —2-4-
r

Géc, tinh theo d6

572961 24 57.2961
o = : F=—-=

r { o
Vi du: Bdn kinh hinh trén 35 mm, géc ¢ cia hinh quat 13 60". Tim dién tich
hinh quat A va chiéu dai cung .

A = 0.008727ar? = 0.008727 x 60 x 35° = 641.41 mm® = 6.41 cm?
[=0.01745ra = 0.01745 x 35 x 60 = 36.645 mm.

Hinh vién phin

A = dién tich; ! = chidu dai cung;

!
/ \ a = goc, tinh theo dé.
¢ = 2\."%": R A=l -cir- A
‘_i 2 2
/ ¢ I\ r=Sith [ = 001745ro;
o 8h
' | - E—
h=r-Y%yar? - ¢ =r[l - coslc / 2)]
o o 57298l

.
Vi dy; Ban kinh r 14 60 inch va chiéu cao h 14 8 inch. Tim chiéu dai day cunge.
[e=2/Rrr - RY=2/8x (2% 60 - 8) = 2,/896 = 2 x 28.93 = 59.86 inch
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Hinh vién phéan (tiép theo)

Vidu: Néuc = 18, va & = 6 inch, bdn kinh hinh tron chia hinh vién phin la
bao nhiéu?
e* v 4R’ 18°+ 4 x 6 256+ 144 _ 400

- - I .= T = — = B inch
g 8h 86 48 4g - Brime

Hinh vanh hhdn

Dién tich = A = a(R* - ) = 3.141&(R? - rY)
= 3.1416{h‘|+ IR -r)
= 0.7854(1F - d%) = 0.7854(D + d)(D - o)
Vi dy: Buting kinh ngoai I} = 12 cm va duing kinh
trong d = 8 em. Tim dién tich hinh vanh khan do.
A = 0.7854(D" - d%) = 0.7854(12” - 8%
= 0.7854(144 - 641 = 0.7854 = 80
= §2.83 em vudng.

Ap dung hing ding thic
A =0.9854{D + diD - d)
| = 0.7854(12 + 8)12 - B) = 0.7854 = 20 x 4 = 62.83 cmn vudng.

Boan vanh khan

A = dién tich; a = géc, tinh theo d9

O rpr 2y 2 2
A_SGO(R r?) = 0.00873a(R? - r?)

_ Lo & 4
T 4 x 360

(0" - d*}) = 000218a(D* - d%)

Vidy: Tim dién tich, néu ban kinh ngoai R = 5 inch, bdn kinh trong r = 2 inch,
vaa = 72°%

A = 0.00873a(R”? - r¥) = 0.00873 = 72(5% - 2%)
= 0.6286{25 - 4) = 0.6286 x 21 = 13.2 inch vuéng,

Hinh bao vudng chdn cung 90°

: |

Dién tich = A = r? - -"‘; = 0215r% = 01078¢?

Vi dy: Tim dién tich hinh bao vudng chdn cung 90" ban kinh 0.7 inch.
A =0.215r = 0.215 x 0.7% = 0.105 inch vudng

Vi dy: Néu day cung ¢ 15 2.2 inch, dién tich 1a bas nhigu?
A = 0.1075¢" = 0.1075 x 2.2% = 0.520 inch vusng.




Ellipse

Dién tich = A = nab = 3.1416ab
Céng thic gdn ding d€ tinh chu vi:
}— Chu i = P = 3.1416/2(a’ + 6°)
Céng thie xdp xi dé tinh chu vi:

(a —_b)z

22

Vi dy: Tryc l6n 14 200 mm. Truc nhé la 150 mm. Tim dién tich va chu vi gin
ding. O day co a = 100 va b = 75.

A = 3.1418ab = 3.1416 x 100 x 75 = 23 562 mm® = 235,62 cm®

P = 3,1416y2(a’ + b%) = 31416/2(100° + 75%) = 3141642 » 16625
3,1416+31.250 = 3,1416 x 176,78 = 555,37 mm = 55,637 cm.

Chuvi=P =3,14]61‘{2(a" + Y-

3

Parabola

! = chiéu dai cung

L)l )

3
Khi x 1 nhé theo ty 1& vdi ¥, eéng thic gdn ding
sa lA:

ol 3 e 1 5

Vidu: NEux = 2 va y = 24 feet, chiéu dai gin ding { clia duting cong parabola sé

la:
i 2 4 4 3
2(x 2(x 2( 2 27 2
! =41 I =24/1 4+ 2|2y 222
y{ ’ 3[5'] 5[)*” [ ' 3[24] 5[24”
2 1 2 1

=241+ - x — - = x ——
[ 3 144 5 20736

}: 24 «1,0046 = 24,11 feet

Cong thiic va bang cia da gidc déu.—Céc cong thiic va bang duéi day duge
ding dé tinh dién tich, chiéu dai canh, bdn kinh hinh trén néi tiép va ngoai tigp
cfia da gidc déu (cdc canh bing nhau).

A = NS%otu + 4 = NR"sinzcosa = Nritana
r = Reosa = (Scotw) + 2 = \ﬁm
R =8+ (2sina} = r + cosu = /A + (N sin ¢ cosa)
8 = ZRsina = 2rtana = 2N"(E--;aﬁ_u)-+—N

Trong 46 N = sd canh; S = chidu dai canh; R = bdn kinh hinh tron ngoai tiép; r =
ban kinh hinh trén ngi tiép; A = dién tich da gidc; v o =180°+ N = mét nda gée
tam cia mét canh.
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Dign tich, chiéu dai egnh, bin kinh hinh tron
ngi ti€p va ngoai ti€p cia da gidc déu

. A A A R R L) 5 r r

56 cynh 5 R’ rl 5 r R r R 5
3 04330 | 1.2990 | 5.1962 | 0.5774 | 2.0000 | 1.7321 § 34641 § 0.5000 | 0.2887
4 1.0000 | 2.0000 | 4.0000 | 0.7071 | 1.4142 | 1.4142 | 2.0000 | 0.7071 | (.5000
5 1.7205 | 23776 | 3.6327 | 08507 | 1.2361 | 11756 | 1.4531 | 0.8090 | 0.6882
5 2.5981 | 25981 | 34641 | 1.0000 | 1.1547 | 1.0000 | 1.1547 | 0.8660 | 0.8660
v 3.6339 | 27364 | 3.3710 | 1.1524 | 1.1089 | 0.8678 | 0963t | 0.9010 | 1.0383
8 48284 | 28284 | 3.3137 | 1.3066 | 1.0824 | 0.7654 | 0.8284 | 09239 | 1.2071
9 61818 | 2.8925 | 3.2757 | 1.4619 | 1.0642 § 0.6840 | 0.7279 | 09397 | 1.3737
10 7.6942 | 293689 | 32492 | 16180 | 1.0515 | 0.6180 { 0.6498 } 0D.9511 | 15388
12 11196 | 3.0000 | 3.2154 | 1.9319 | 1.0353 | 05176 | 0.5359 | 0.8659 | 1.8660
16 20.108 1 3.0615 | 3.1826 { 2.562% | 1.0196 | 0.3902 | 0.3078 | 0.9808 | 2.5137
20 31.569 | 3.0902 | 31677 | 3.1862 | 1.0125 | 0.3129 | 0.3168 | 0.9877 ; 3.1560
24 45575 | 31058 | 3.1597 | 3.8306 { 1.0086 [ 0.2611 | 0.2633 | 0.9914 | 37979
32 81.225 | 31214 | 31517 | 51041 | 1.0048 ¢ 0.1960 | 0.1970 | 09952 | 5.0766
418 183.08 | 3.1326 | 31461 | 76449 | 1.0021 | 0.1208 § 01311 | 0.9979 | 7.6285
64 32569 ¢ 3.1365 | 31441 | 10190 | 1.0012 | 0.0981 | 0.0983 | 0.5988 | 10.178

Vién phén cida hinh trén ban kinh = 1 {(ddn vi Anh hodc mét)

Cdc cdng thife hinh vién phin duge néu trén
trang 7. Khi biét géc t4m o va ban kinh r, c6
thé ding cdc bing nay 48 tim chidu dai cung
{, chiéu cao vién phén 4, chiéu dai diy cung ¢
va dién tich vién phan A. Khi chua biét géc
a va banh kinh r, nhung biét chiéu cao k va
diy cung ¢ hodc cé thé do duge, tir t¥ s6 A/e
trong bang cé thé tim e, 7, vi A bing ndi suy
tuyén tinh. Tim ban kinh r bing céng thic &
trang 8. Gid tri coa ! duge nhan theo ban
kinh r, va digu tich A theo r%.

Tinh goc o bing phuong phap nay cé dé chinh xdc khodng 0.001 d8; chidu dai
cung ! vdi sai 56 khodng 0.02%: dién tich A véi khodng sai 56 0.02% ti cdc gid
tri k /e cao nhit dén khodng 1% vdi cdc gid tri A/c khodng 0.050. Dai véi cac
gia tri A/c thap va yéu cau d) chinh xdc cao, can tinh A theo cong thic trén

trang 7.
9, d ! ] ¢ Dign tich A hie
1 0.01745 0.00004 0.01745 0.0000 0.00218
2 0.03491 0.00015 0.03490 0.0000 0.00436
3 0.05236 0.00034 0.05235 0.0000 0.00655
4 0.06981 0.00081 0.05980 0.0000 0.00873
5 0.08727 0.00095 0.08724 0.0001 0.01091
6 0.10472 0.00137 0.10467 0.0001 0.01309
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0, di f h I3 Dign fich A Itie
fi 012247 000187 12210 0.0002 1.01528
8 013963 000244 013951 0.0002 001746
g 015708 0.00308 015692 0.0003 0.01965
10 0.17453 0.00381 017431 0.0004 002183
1 019198 0.00460 019169 0.0006 0.02402
12 20944 000548 0.20006 1.0008 0.02620
13 0.22639 0.00643 022641 00010 0.02839
14 024435 0.00745 0.24374 0.0012 0.03058
15 0.26180 0.00856 0.26109 0.0015 0.03277
16 0.279325 000973 0.27835 00018 0.03496
17 0.29571 N.010%8 029582 00022 D.03716
18 0.31416 0.01231 a.31287 0.0026 0.03933
19 03361 0.01371 0.23010 0.0030 0.04155
20 0.34907 001519 0.34730 0.0035 0.04374
21 0.36652 001675 0.36447 0.0041 (04594
22 0.38397 0.01837 0.38162 0.0047 0.04814
23 040143 0.02008 0.39874 0.0053 0.05035
24 0.41883 0.02185 0.41582 0.0061 0.05253
25 043633 0.02370 0.43288 0.0069 0.05476
26 0.45379 0.02563 0.44990 0.0077 0.05697
27 0.47124 0.02763 0.46689 0.0086 0.05918
28 (.48869 0.02970 0.45384 0.0095 0.06139
29 050615 103185 0.50076 0.0107 0.06361
30 0.52360 0.03407 051764 0.0118 0.06583
H 0.54105 003637 0.53448 0.0130 0.06805
32 0 bEEs1 003874 0.55127 0.0143 0.07027
kK] 0.57596 004118 {1.56803 0.0157 0.07250
3 059341 0.04370 0.58474 00171 007473
35 061087 0.04628 0.60141 0.0186 0.07696
kL 062832 0.04834 0.61803 00203 007919
37 0.64577 0.05168 0.63461 0.0220 0.08143
38 066323 0.05448 0.65114 0.0238 0.08367
39 0.68068 0.05736 0.66761 0.0257 0.08552
40 069813 006031 0.68404 00277 0.08816
H 0.71558 0.08333 0.70041 0.0293 0.09041
42 073304 0.06642 071674 0.0320 0.05267
43 0.75049 0.06958 0.73300 0.0342 009483
44 076794 Q.ov2a2 0.74921 0.0366 0.09719
45 0.78540 0.07612 0.76537 0.0391 0.093946
45 0.80285 0.07950 0.78146 1.0418 010172
a7 0.82030 0.08294 0.79750 00445 0.10400
48 .83776 0.08645 6.81347 0.0473 0.10628
49 0.85521 0.09004 082439 0.0503 0.10856
50 1 87266 0.09369 0.84524 0.0533 011085
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9, d¢ ! & € Dhign tich A Itie
oi 0.89012 00974 1.86102 0.0565 011314
53 090757 210121 0.87674 0.0598 0.11543
53 0.92502 0.10507 0.89240 0.0632 011773
54 0.94248 0.10899 0.90798 0.0667 012004
55 0.95593 J11259 0.92350 0.0704 0.12235
56 0.97738 011705 0.93894 0.0742 0.12466
57 0.99484 012118 0.95432 0.078% 0.12698
58 1.01229 0.12538 0.96862 0.0821 0.12931
] 1.02974 3.12664 0.98445 0.0863 B.13164
60 1.04720 013397 1.00000 1.0908 0.38397
61 1.06465 0.13837 1.01508 0.0950 0.136832
52 1.08210 0.14283 1.03008 0.0996 0.13966
G3 1.09958 114736 1.04500 01043 014101
64 1.11701 0.15195 1.05984 0.1091 0.14337
65 1.13446 0.15661 1.07460 01141 0.14574
66 115192 016133 1.08928 01192 314811
67 1.16937 0.16611 1.10387 01244 0.15048
68 1.18682 0.170% 1.11839 0.1298 0.15287
69 1.20428 017587 1.43281 11353 15525
HY 122173 0.18085 1.14715 a1410 (.15765
71 1.23918 0.18588 116141 0.1468 116005
72 1.25664 0.19098 1.17557 (.1528 0.16246
73 1.27409 019614 1.18965 01589 0.164E8
74 1.29154 1.20136 1.20363 (.1631 (0.16730
7h 1.30900 0.20665 1.21752 01715 016973
76 1.32645 0.24199 123132 01781 017216
7 1.34390 021734 1.24503 01848 017461
Fi-] 1.36136 022285 1.25864 01916 0.15708
Fi:] 1.37881 0.22838 127216 0.1988 017952
a0 1.39626 3.23396 1.28558 0.2057 0.18199
8 1.41372 0.238959 1,298%0 0.2130 0.18446
82 143117 024529 131212 0.2205 018694
83 1.44862 0.25104 1.32524 0.2280 0.18943
g4 1.46608 0.25686 1.33828 0.2358 0.19193
85 1.48353 026272 1.35118 0.2437 0.19444
86 1.50098 0.26865 1.36400 §.2517 0.19696
87 1.51844 6.27463 1.37671 0.2539 0.19948
28 1.53589 0.28066 1.38932 0.2682 02020
89 1.55334 0.28675 1.40182 0.2767 0.20456
90 1.57080 0.29239 14141 0.2854 020711
91 1.58825 0.293509 1.42650 0.2942 0.20967
92 1.60570 0.30534 1.43868 0.3032 0.21224
a3 1.62316 0.31165 1.45075 0.3123 .21482
94 1.64061 0.31800 1.46271 0.3215 0.29741
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U, d¢

i

e c Iign tich A hic
35 1.65806 0.32441 1.47455 0.3309 0.22004
96 1.67552 0.33087 148629 0.3405 022281
97 1.65297 0.33728 149791 0.3502 0.22523
98 1.71042 0.343%4 1.50942 0.3601 0.22786
99 1.72788 0.35055 1.52081 0.3 0.23050
100 1.74533 0.3572H1 1.53209 0.3603 0.23315
10 1.76278 0.36392 1.54325 0.3906 0.23582
102 1.78024 0.37068 1.55429 0.4010 0.23849
103 1.79769 0.37749 1.56522 hENN 0.24117
104 1.81514 0.38434 157602 0.4224 0.24387
105 1.83260 0.39124 1.58671 04233 024657
106 1.85005 0.39818 1.59727 0.4444 0.24929
107 1.86750 0.40518 1.60771 0.4556 0.25202
108 1.8B496 0412211 161803 0.4569 0.25478
109 1.90241 0.41930 162023 0.4784 0.25752
iAl] 1.91986 0.42642 1.63830 0.4801 0.26028
1m 193732 0.43359 1646825 0.5019 0.26308
112 1.95477 0.44081 1656808 0.5138 0.26585
113 197222 (1.44806 166777 0.9259 0.26866
114 1.98968 0.45536 167734 0.5381 027148
115 200713 0.46270 “1.68678 0.5504 027431
16 2.02458 0.47008 1.58610 0.5629 027713
117 204204 0.47750 170528 (.5755 0.28001
118 2.05949 0.48496 171433 05883 0.28289
119 2.07694 1.45246 1.72326 0.6012 0.285377
120 2.09440 0.50000 173206 0.G142 0.28868
121 211185 0.50758 1.74071 06273 0.29159
122 212930 0.51519 174924 0.6406 0.29452
123 2.14675 0.52284 1.75763 0.6540 029747
124 216421 0.53053 1.76590 0.6676 0.20043
125 218166 1.53825 177402 0.6813 0.30344
126 2.19511 0.54501 178201 06950 0.30640
127 221657 0.55380 1.7B987 0.7090 030941
128 2.23402 0.56163 1.79759 0.7230 0.31243
129 2.25147 0 56545 1.80517 0.7372 0.31548
130 2.26893 057738 1.81262 0.7514 0.31854
13 2.28638 0.58531 1.81952 0.7658 032161
132 2.30383 0.59326 1.82709 0.7803 0.32470
133 2.32129 0.60125 183412 0.7950 0.32781
134 233874 0.60927 1.84101 0.8087 0.33094
135 2.3561% 061732 184776 0.8245 0.33409
135 2.37365 0.62339 1.85437 05395 0.33725
137 2.39110 0.62350 1.86084 0.8546 0.34044
138 2.40855 0.64163 186716 0.8697 0.34364
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i, 4§ I h ¢ Dign tich A hie

139 242601 0.64979 1.87334 0.8850 (.34686
140 2.44346 0.65798 1.87939 0.9003 0.35010
141 2 46091 0.66619 1.68528 0.9158 0.35337
142 247837 0.67443 1.88104 0.9314 0.35665
143 2.49582 D.6B270 1.89665 0.9470 0.35995
144 251327 0.69098 1.90211 0.9627 0.36327
145 2.53073 0.699¢9 1.90743 0.9786 0.36662
146 2.54818 0.70763 1.91261 0.5945 0.36898
147 256563 0.71588 1.91764 1.0105 0.37337
148 2.58309 0.72436 192252 1.0266 037678
149 2.60054 0.73276 1.92726 1.0428 0.38021
150 2.61799 074118 1.93185 1.0590 0.28366
151 2.63545 0.744962 1.93630 1.0753 0.38714
152 2. 65290 0.75808 1.94059 1.0917 0.38064
153 2.67035 0.76655 1.94474 1.1082 0.39417
154 26811 0.77505 1.94874 1.1247 0.39772
155 2.70626 0.78356 1.95259 11413 040129
156 2.72271 0.79209 1,95630 1.1580 0.40489
157 2.74017 0.80063 1.95985 1.1747 0.40852
158 2.75762 0.80919 1.96325 1.1915 041217
159 2.77507 0.81776 1.96651 1.2084 0.41585
160 2.79253 0.82635 1.96962 1.2253 0.41955
161 2.80998 0.83495 1.97257 12422 042328
162 2.82742 0.84357 1.97538 1.2592 0.42704
163 2. 84489 0.85219 1.97803 1.2763 0.43083
164 2.86234 0.86083 1.98054 1.2934 0.43454
165 2.87979 0.86947 198289 1.3105 .4284%
166 289725 0.87813 1.98509 13277 044236
167 2 91470 0.88660 1.98714 1.3448 0.44627
168 2.93215 0.89547 1.98904 1.3621 0.45020
169 2,549561 0.90415 1.9807% 13794 045417
170 2.96706 0.91284 1.99239 1.3967 0.45817
171 2.984%1 0.92154 1.99383 1.4140 0.46220
172 300197 0.92024 1.89513 14114 0.46626
173 3.01942 0.93895 1.99627 1.4488 0.47035
174 3.03687 0.94766 1.99726 1.4662 0.47448
175 3.05423 0.95638 1.99810 1.4836 0.47865
176 307178 096510 1.99878 1.5010 0.48284
177 3.08923 0.97382 1.99931 15184 0.48708
178 310669 0.98255 1.99970 1.5359 0.49135
179 3.12414 0.99127 1.99992 15533 0.49566
180 3.14159 1.00000 2.00000 1.5708 0.50000




Cie quan hi} luyng gide hdu dyung

15

Bdn kinh o= O
= QA

H =D
B =1

Céc cdng thdc dudi day cho pliép gidi hdu hét cdc bai todn lugn

g giac. Trong
tam gidc vuéng FOG, OF = ¢, FG = g, va 0G = 5.
. a a
Cung FD = Gée ax 0D s = e cosp ¢~ ne
. o _a_ . _ b
sinet = FG cose = - = sinf3 a=sinaxe % g
cosx = OG b= cosaxce
o mq=g=cotﬁ b= 2
tanee = DH b a = tanaxk tano
coter = AF cclazé“—*tanﬂ b= cotaxa _ b
— a ¢ = secouxb coto
csc = OF . c
o wel = % = cseP €= c8coXa  y =
seca = OH b secof
Day cung ¢ = FD CSoQL = . secf a = “
a CECTL
Diu cda cde him lugng gidc
Goe phdn ur e Goe philn

H

w
E

So dd nay néu ro dau (+ hoac -) ddi véi cac
ham lugng gidc cé goe trong vimg géc phin _
tu cua vong tron lugng gidc. L

482E2
[ EES]

su |5

Vi du Sine cia gic 226° 1a -0.71934; géc 3";?
326" la -0.55919. i

"
¥

(e phan ur
m

R

36 plian tu
v
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Quan hé giifa cac gde

Ham gbc o -0 950°:p §180°=0 | 270"+ 0 | 360° 20
sin sin () -sin O +co8 {) Fsin -cos 0 tsin &
cos cos 0 +Cos A Fain § -cos 0 t5in 6 +cos 8
tan tan 8 -tan 0 Feot O ttan 8 Feot O ttan 9
cot cot B -cot 0 Ftan @ teot O Ftan 0 teot £
sec sec 0 +5ec B Fesc -sec B +ese O +sec &
csC csc 8 -ese B +sec B Tese G -sec O tesc B

Vi du: cos (2707 - 0) = -5in0; tan(90" + ) = -cot0.

Dinh 1y sine.—Trong tam gidc, ty s6 gilta canh bal k¥ vi sine clia goc di canh
d6 bing ty s gida canh va sine clia géc dsi dién canh d6. Néu a, b, va c 13 cdc
. canh, va A, B, C 14 cac gée d61 tusng dng. thi:

a b [4
= —eee o do do:
sinA sinB sinC

oo bsind hoic - SS0A

" sinB ; " sinC

asin B . csin B

= - hgac = ————

sin A gsin{

e asinC hote ¢ = 25R€

sin A sinB

Binh 1¥ cosine.——Trong tam gidc, binh phuong cia canh bat ki bang téng cdc
binh phuung cia hai canh ¢bn lai trir hai ldn tich cta ching nhin véi cosine cua
gGc xen gilfa; néu a, b, ¢ 14 cdc canh, va 4, B, C |a cdc gic 481 tuong dng, thi:

a?=b + ¢ - Zhecos A
b =g’ +c* - 2arcosB
e =a’+ b® - JabeosC

Hai dinh Iy nay, cing véi ménh dé tdng ba géc trong mit tam giac bing 180", 12
c¢ 83 ca moi céng thic lién quan dén sy tinh todn tam gisc.

Cac cdéng thife tinh tedn tam gide vuéng va tam gidc thubng, sip xép theo bdng,
duge néu trén cac trang ké tiép.

Dau cia ham lugng gide.—Ddu eia ham lugng gide duge bidu didn bing sa dé
trén trang 15. S0 d5 nay néu rd dau {+ hode -) cia ham lugng gidc véi gde trong
ting gée phin tu, 0 dén 90, 90 d&n 180, 180 dén 270, va 270 dén 360 d6. Theo d6.
cosine cuia géc gida 90 - 180" 14 4m, sine cia géc dg 1a duong.

Béng nhét thidc Ivgng gide.—Déng nhat thitc lugng gisc 1a céng thic vé quan
hé giifa cde ham lugng gidc. Chung c6 thé duge ding dé bién 481 mdt s6 bidu thire
lugng gidc nham don gidn héa cde tinh toan. Vi du, ndu céng thic cé dai lugng,
2 sinAcosA, cd thé thay bing dang tuong ing nhung don gian hon sin24. Nhing
déng nhat thic nay c6 thé ket hop véi nhau hodc sép x€p lai thee nhidu cdch dé
tao thanh cdc déng nhat thite mdi.



Dang co ban

tanAzsmA=—}-- SECA = - - csc A = ,l
cos A cot A cos A sin A
Géc 4m
gin(-A) = -sind cos(-A) = cosA tan(-A) = -tanA
Pinh 1y Pythagor
sin®A + cos?A = 1 1 +tan’d = sec?4 1 + cot®A = csc’A
Téng va hidu cic goc
tan 4 + tan B tan A - tan B
A+ B Papeas tan{A - B)= ——~—-"
tan(A + B) - 1-tanAtan8 an( )= 1+tanAtanB
A a
COt(A+B):COtACOtB cotiA B)_cot .,.CE':B 1
cot B + cot A cot B — cot A

"sin{A + B) = sinAcosPB + cosAsing
coslA + B) = cosdcosB - sinAsinB

sin{A - B} = sinAcosB - cosAsind
cos(A - B) = cosAcosR - sinAsinB

Gap dai goc

17

c0s2A4 = cos®A - sin®A = 2c05%4 - 1 = 1 - 2sin®A sin2A = 2sinAcosA
tan 24 — 2tan1:1 = 2.
l1-tan‘A cotA- tan A
Chia dai gde
sin4 A = [ (1 - cos A) cos¥ A = (1 + cos A)
tan b A [1-cosA 1-cosA sind
1\|2l+cosA sind 1+ cosd

Tich - tdng
sin AcosB = ¥[sin{A ~ B}+ sin{A - B}]

cos AcosB = ¥ [coslA + B)+ cos(A - B)] tan A B
sin AsinB = %{cos(A - B)- cos(4 + B)) tan A tan B — 204 T tan
cot A+ cot B
Tdng va hidu cde ham
sin A+ sinB = dsin {4 + Blcos % (A - B)]
sin A - sinB = Ysin % (A - Bicos % (A + BJ]
cos A + cosB = 2cos % {A+ B)eos (A - B)]
cos A - cosB = -Ycos (A + Bleos ¥ (A - B)]
sinfA + B) sin(A - B)
tan A + tanB - S —— tan A - tanB =————+
' ! cos AcosB an cos Acos B
sin{B + A) sin{B - A)
LA+ CotB = el £A-cot B = oo — 2
b ' sin Asin B o €0 sin A sin B
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Ong va tam gigc (huiing

$¢ db gidi nhanh tam gise vo

¥,
3 TR

4
AN
[A—
ak

v FPYTYT RILNE A
d o 8.
i
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Giai lam gide vudng

19

Cac canh tam gidc vudng 14 a, b, ¥a canh huyén
14 e. Cac goe 461 tuong ung la A va B,
Gée C, d61 dién vdi canh huyén e, 1a gée vudng.

cgﬁ;fi:i“;éc Céng thiic tinh céc canh va cde géc Dign tich
o . —_— _a axbh
C:[?}}:;’ e =+a® + B tanA—} B=90"-A 9
Canh g; . ) 2 _ 4t
cell-nh b= - at SinA:a; b=90"- A ?X\/C; .
huyén c
Canh &; . B x ng bt
canh a=+e - b smB:; A=90"-B 5
huyén ¢ K
Canh
huyén c; b=cxcosA | a=cxcosB | A=90"-B |¢® xsinB xcos B
goc B
Canh
huyén ¢; b=e¢xcosAja=cxsind [B=90"- A |c! xsinA xcos A
géc A

2
Canh b6; = b_ Ly
géCB < sin B o=bxcotB A=900—B 9w tan B

2
Canh 6, ¢ = L & xtanA
séc A cosA |e=bxtanA|B=90"-A 2
F

Canh a; -« @ xtanB
goc B €= osR b=agxtanB | A=90"-B 5
Canh «; c a o a’
gécA i sin A b=axcat A B=90"- A 2w tan A
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Gigi tam gide thutifing

T
k
T

a
{Da biét)

Biét mot canh va hai goc

Goi canh d4 biét 1 o, goe d6i 14 A va gde con lai
da biét 1a B:

C=180"-(4 + B)

_ @ xsinB _axsinC

T ginA T sind
. b xsinC
Dign tich = 29 * 81t

2

(Da bi&t)
Biét hai canh va géc giia
hai canh dé

Goi cde canh da biét la e va b, goc da bist giva
chiing 1a C:

tan A = a xsinC
! T b-ia xcosC)
Bo180"- (A+ () o-32SnC

sin A
Canh ¢ con cé thé tinh true tiép:
c= \,u'ra2 + &% - (2ab x cosC)

a xbxsinC

Dién tich = >

<

iy
& /
A

&

Lol

i

(Da biat)

Bigt hai canh va goc doi
dién mét trong hai canh 46

Goi goc da biét 1a A, canh 4461 14 @, canh ¢on lai
da biét la &:

sinB = 2504 o je00 (44 B
o
:axlsmC Dién tichzaxbxsmc
gin A 2

Néu, theo cdc cong thie trén, géc B > géc A
nhung nhd hon 90, thi nghiém thd hai Bs, Cy,
e, tén tai, vdi By = 180° - B; C; = 180" - (A + By);
£z = (g »8inCy) + sinA; dién tich = (o « b = 5inCy)
+ 2 Néua = b, thi chi tdn tai mét nghiém. Néua
< b x sinA, s& v6 nghiém.

{Pa bigh)

Biét ¢d ba canh

Goi cde canh la a, b, ¢; cdc gée déi tuong ing 1a
A B G
bt + c* - a? . bxsind
—————  ginB=—""—>—

2bc a

C=180°- (A + B)
axhxsinC

cos A =

Dién tich =




Cic ham Wwgng gide vdi gée (i 0° d&n 15" va 75" adn 90°
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Goc

sin CO8 tan cot
oo 0.060000 1.000000 0.000000 - %' 0
10 0.002909 0999995 0.002909 3437737 50)
20 0.005818 0999983 0.005818 171.8854 40
30 0.008727 0.99962 0.008727 114.5887 30
Al 0.011635 {.999932 0.011636 #5.93979 20
50 0.014544 0.099894 0.014545 £8.75009 10
"o 0.017452 0.999848 0.017455 57.28996 89" o'
10 0.020361 0.999793 0.020365 49.10388 50
20 0023269 0.599729 0023275 42.06408 40
38 0.026177 0.999657 0.026186 38.18846 30
40 0.029085 0999577 0020097 34.36777 20
50 0.031992 0.999458 0.032009 31.24158 10
pal L 0.034809 0.969391 0.034921 28.63625 88"
10 0.037806 0.999285 0.037834 26.43180 50
20 0.040713 0999171 0.040747 24.54176 40
30 0.043619 0999048 0.043661 22.90377 30
40 0046525 0.998917 0046576 2147040 20
50 0.049431 0.998778 0049491 20.20555 10
o 0.052336 0.998630 0.052408 19.08114 87" o
10 0085241 0.998473 0.035325 18.07498 50
p1] 0.058145 0.398308 0058243 1716934 40
30 0.061049 0998135 0061183 16.34986 0
ET) 0063952 0.997953 0.064083 1560478 20
50 0.066854 0967763 0.067004 14,92442 10
EX 0.069756 0.997564 0.069927 14.30067 860’
10 0072658 0.997357 0.072851 13.72674 50
20 0.075559 0.967141 0.075775 13.19688 40
30 0.078459 0.996917 0.078702 12.70621 30
40 0.081350 0.996685 0.081629 12.25051 20
50 0.084258 0996444 0.084558 11.82617 10
5" 0.087156 0.895195 0.087489 11.43005 $5" Q'
CO8 sin cot tan




22

Gade gin cos tan cot
5" 0.090053 0.995837 0.000421 11.05843 85" 500
20 0.092950 0.995671 0093354 10.71191 40
30 0095846 0.995396 0.096289 10.38540 3
40 0.098741 0985113 0.099226 10.07803 20
50 0.101635 0.994822 0.102164 9.788173 10
&' 0.104528 0.994522 0.105104 9.514364 84" o'
10 0107421 0994214 0.108046 9.255304 &0
20 1110313 0.993897 0.110890 9009826 40
30 0113203 0.993572 0.113936 8776387 30
40 1.116093 0.993228 0.116883 8555547 20
50 0.116982 0.5928% 0.119833 8.344956 10
ey 0.12188% 0.992546 0.122785 §.144346 LX)
10 0.124756 0992187 0.125738 7953022 50
m 0127642 0.991820 0.128694 7770351 4n
30 0.130526 0991445 0.131652 7505754 30
40 0.133410 0.91061 0134613 7.428706 20
50 0.136292 0.990669 0.137576 7.268725 10
L 0.138173 0990268 0.140541 7115370 g2"o'
10 0142053 0.889859 0143508 6.568234 50
20 0.144932 0989442 0.146478 6826044 40
30 0.147809 0.988016 0148451 6.601156 k|
40 0.150686 0.988582 0.152426 6560654 20
50 0153561 0.988139 0155404 £.434843 0
9o 0.156434 0987638 0.158384 6.313752 s1'o
10 0159307 0.987229 0.151368 6.197028 50
20 0.162178 0.986762 0.164354 6.084438 40
3 0.165048 0.986286 0.167343 5975764 k)
40 0167916 0985801 0170314 5.870804 20
50 0170783 0985309 0173329 5,769:369 10
10 0.173648 0984808 0.176327 5674262 s
10 0.176512 0.984298 0.179328 5576379 50

CO5 sin cot tan
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Goc sin COB tan cot
10° 20° 0.179375 0.983781 0.182332 5.484505 80" 40°
30 0182236 0983255 0186339 5.395517 30
40 0.185095 0.982721 1.188349 5.300279 20
50 0.187953 0982178 0191363 5 225665 i
it'o 0.190809 0.981627 0.194380 5144554 79 i
10 0.193664 0981068 0197401 5065835 50
20 0196517 0.980500 0200425 4989403 a0
30 0.159368 0.979925 0.203452 4915157 ki)
40 0202218 0.079341 0206483 4 843005 20
50 0205085 0978748 0209518 4772857 10
2% 0207912 0.978148 0.212557 4704630 78" o
10 0.210756 0977539 0.215599 4638246 50
20 {.213599 01.976921 0.218645 4573629 40
30 0216440 0.976296 0221685 4510709 30
an 0.219279 0.975662 0224748 4449418 20
50 0222116 0975020 0227806 4290604 0
130 0124951 0.974370 0230868 4.331476 T
10 0227784 0.973712 0.233934 4.274707 50
20 01230616 0.973045 0237004 4219332 40
30 0.233445 0.972370 0.240079 4165300 30
40 0236273 0971687 0.243157 4112861 20
S0 0239098 0.970995 0 246241 4 DB1070 10
14" 0241922 0.970206 0249328 4010781 76"
10 0244743 0.969588 0152420 3.961652 50
20 01247563 0.958872 0.255516 4913642 40
30 0250380 0968148 0 258618 3866713 30
a0 01253195 0.967415 0261723 3 620828 20
50 0.256008 0966675 0264834 37750852 10
15" 0258819 0.965926 {.267949 3732051 750

cOs sin cot tan

D61 vai cdc goc 0% dén 15°0" (géc ¢ cot bén tral) ban hay dung tén cjt § phia trén;
déi véi cde gée 75° dén 90°0" {gde & cdt ban phii) ban hiy ding tén cdt § phia dudi

bang.
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Céc ham lugng gidc vdi goe tir 15" dén 30" va 60" dén 75"

Gde gin £O8 tan cot
15" 0258619 0965926 0.267949 3.732051 '
10 0.251528 0.865169 0271069 3.689093 s
20 0.264434 0964404 0274194 3.647047 40
30 0.267238 0963630 0.277325 3.605884 30
a0 0.270040 0.962849 0.280460 3.565575 20
50 0.272840 0.962059 0.283600 3526094 10
16° v 0.275637 0.961262 0.286745 3487414 740
10 0278432 0.960456 0.289896 3449512 50
26 0281225 0.950642 0.293052 3412363 40
30 0.284055 0958820 0.296213 3375043 30
40 0.286803 0,957990 0299380 3.340233 20
S0 0289589 0957151 0.302553 3.305209 10
17" 0.292372 0856305 0.30573 3.270853 b )
10 0.295662 0856450 0.308954 3237144 50
20 0.297930 0954568 0352104 3.204064 40
0 0.300706 0953717 0.355289 3.175585 30
40 0.303479 0.952838 0.358500 3139719 20
50 0.306249 0.955955 0.321707 3108421 10
3" o 0.309017 0.951057 0.324920 3.077684 2"0
10 0.311782 (.950154 .328139 3047492 50
20 0.314545 0.848243 0.331384 3017830 40
30 0.317305 0848324 0.334505 2.988685 30
40 0.320062 0947397 0.337833 2.950042 20
50 0322816 0946452 0.341077 2931888 10
19" 0.325568 0.945519 0344328 2904211 n'o
10 0.328317 0944568 0.347585 2876097 50
20 0.331063 1943609 0.350848 2.850235 40
30 (.333807 0942641 0.354119 2823913 30
40 0326547 0941666 0.357396 2798020 20
50 0.339285 0.840684 0.360679 2.772545 10
20"y 0.342020 0.939693 0.363970 2.747477 70 o
cns sin cot tan




25

Goe Ein Cos tan cot
20" wy 0.344752 2.938694 0.367268 2.722808 74" 50°
20 0.347481 0937687 0.370573 2648525 40
30 0.350207 { 936672 0.373885 2674621 30
40 0.352921 0.935650 0.377204 2.651087 20
50 0355651 2934619 0.380530 2.627912 10
21y 0.358368 0.933580 0.383864 2.605089 69" 0
1 0.361082 0932534 0.387205 2582609 50
20 0.363783 0.331480 0.390554 2560465 40
30 0.366501 0330418 0.393910 2538648 30
40 (.369206 0929348 0.397275 2517151 20
50 0.371908 0928270 0.400646 2495066 10
220 0.374807 0.927184 0.404026 2.475087 68 0"
10 0.377302 0.926090 0.407414 2454506 50
20 0.379994 0924989 0.410810 2434217 40
30 0352683 0.323880 0.414214 2414214 30
40 0.385369 0.922762 0.457626 2.394489 20
50 0388052 0921638 0421045 2.375037 it
23%y 0.390731 0.920505 0.424475 2.355852 67"
14 0.393407 0.919364 0427952 2.336929 S0
20 0.395080 0318216 0431358 2316261 40
30 0.398749 0.917060 0.434812 2.299843 30
40 0401415 0.915896 0.438276 2.281669 20
50 0.404078 0814725 0441748 2.263736 10
24" 0.406737 0913545 0.445229 2246037 66"
10 0.404382 0.912358 0.448759 2.228568 50
20 412045 0911164 0452218 2.211323 a0
30 0.414693 0.809951 0455726 2194300 30
40 0417338 0.908751 0453244 2177492 20
50 0.419980 0.907533 0.462771 2.160896 10
25" 0.422618 0.906308 0.466308 2144507 65" 0"
10 0425253 0.805075 0.469854 2.128321 50

Cos sin cot tan
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Goc sin cos tan cot
23" 20 0.427584 0.903834 0473410 2112335 65" 40
30 0.430511 0.902585 0476976 2096544 kH
40 0433135 0.901329 0.480551 2.080044 20
50 0435756 0.900085 0484137 2065532 10
26" 0’ £.438371 0.898794 0.487733 2.050304 64"
10 11.440984 0.897515 0.491339 2.035256 50
20 0443583 0806229 0494355 2 020386 40
30 0446198 0894934 0408562 2 D0SRO0 30
40 0448799 0.893633 0502219 1.991164 20
50 0.451397 0892223 0505857 1.076805 10
7y 0.453990 0.895007 0509525 1.962611 &' o
10 0.456580 0889682 0513195 1.048577 50
0 0458166 0.888350 0516875 1934702 40
30 0.461749 0.887011 0520567 1.920082 30
an 0.464327 0.885664 0524270 1907415 20
50 0.488901 0584309 0.527984 1.893997 50
28 o' 0.469472 0.852048 0.531709 1.880726 62"
10 0472038 0881578 0535446 1867600 50
20 0474600 0.880201 0539135 1.854616 40
30 0477159 0.878817 0542956 1841771 30
40 0.479713 0877425 0.546728 1.829063 20
S0 0.482263 0876026 0550513 1816489 10
20 0484810 0.874620 0.554309 1.804048 st
10 0487352 0.873206 0558118 1791736 50
20 0459890 0.871784 0561929 1.779552 40
30 0492424 0870356 0566773 1767494 30
40 0 484953 0.868920 0.568619 1.755559 20
50 0.497479 0867476 0.573478 1743745 10
Wwo 0,500000 0866025 0577350 1.732051 &' o

Ccos sin cot tan

D vai cde gée 15° d8n 30°0° (goc & cot bén trai) ban hay dung 1én ¢it & phia trén;
ddi vdi céc gae 60" dén 75°0° (géc & cot bén phai) ban hiy dung tén cit & phia dudi
bang.



Cdc ham lugng gide véi gde tit 30" dén 60"
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Goc gin COS5 tan cot
w' e 0.500000 0.866025 0.577350 1732051 60" o
10 0.502617 0.864567 0.581235 1.720474 50
20 0.505030 0.863102 0.585134 1708012 40
30 0.507538 0.851623 0.589045 1.697663 30
40 0.510043 0.860149 0.592970 1.686426 20
50 0.512543 0.858662 0.596908 1.675299 10
KTRE( 3 0.515038 0.857167 0.600861 1.664279 59" ¢’
1 0.517529 {: B55665 0.604827 1653366 50
20 0.520016 0.854156 0.608807 1.642558 40
30 0.522499 0.852640 0.612804 1.631852 30
40 0.6524977 0.851117 0.616809 1.621247 20
50 0.527450 0.849586 0.620832 1610742 10
n'e 0.525919 0.848048 0.524869 1.600335 80
10 0.532384 0.846503 0.628971 1.590024 50
20 0.534844 0.844951 0.632988 1.579808 40
3 0537300 0.84337 0.637070 1569686 30
40 0.539751 0.841825 0.541167 1.559655 20
50 0.542197 0.84025¢ 0.645280 1549715 10
3"y 0.544639 0:838671 01.649408 1.535865 s
10 0.547076 0.837083 0.#53551 1.530102 50
20 0.549500 0.835488 0.657710 1520426 40
30 0.551937 0.832886 0.651886 1510835 30
40 0.554360 0.832277 0.666077 1501328 20
50 0.556779 0.830661 0.670284 1.491904 1M
34ty 0.559193 {1.829038 0.674509 1.482561 56" 0
10 0.561602 0.827407 0.678749 1.473298 50
20 0.564007 0.825770 0.683007 1.464115 40
30 0 566408 0.824126 0.687281 1.455009 30
40 0.568801 0.822475 0691572 1.445980 20
50 0.571191 0.820817 0.605881 1.437027 10
35" 0.573576 0.519152 0.700208 1.428148 55" ¢
cos sin cot tan




28

Goe sin ©08 tan cot
35" 19° 0.575957 0817480 0,704561 1419343 55" 50
20 0.578332 0815801 0708913 1.410610 40
30 0580703 0.814116 0.713293 1.401948 30
an 0.583069 0.812423 0.717691 1.393357 20
50 0.585429 0.810723 0.722108 1.384835 10
36t 0587785 0.808017 0.726543 1.376382 54"
10 0.590136 0.807304 0.730996 1.367996 50
20 0592482 0.805584 0.735469 1.359676 40
30 0594823 0.803857 0739961 1.351422 30
40 0507159 0802123 0744472 1343233 20
S0 0509489 0800383 0.749003 1335108 10
o 0.601815 0.798636 0.753554 1.327045 530
10 0604136 0796882 0758125 1.319044 50
20 0606451 0795121 0762716 1311105 40
30 0608761 0793353 0767327 1.303225 30
a0 0611067 0.791579 0771959 1.205406 20
50 0613367 0789798 0.776612 1287645 10
380 0.615661 0.788011 0.781286 1.279942 527
10 0.617951 0.786217 0.785981 1.272296 50
20 0620235 0784415 0.790687 1.264706 40
30 0622515 0782608 0.795436 1.257172 30
40 0624782 0780794 0600186 1.249693 20
50 0.627057 0.778973 0.804979 1242268 10
o 0629320 0777146 0809784 1.234897 51°0°
10 0631578 0.775312 0814612 1.2 7579 50
20 0633831 0.773472 0.819483 1.220312 40
In 0636078 0771625 0.824336 1213097 k)|
40 0638320 0.769771 0.829234 1.205923 20
50 (.640557 0.767911 0.834155 1.198818 10
40" o' 0.642788 0.766044 0.839100 1191754 50" o’
10 0.645013 0764171 0.844069 1184738 50

co8 sin cot tan
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Goc sin CO5 tan cot
40" 20 0647233 0.762292 0.549062 1177770 S0° 4p°
In 0649448 0760406 0.854081 1170850 30
an 0651657 0.758514 0859124 1.163976 20
50 0653861 0.756615 0864193 1.157149 10
41* o' 0.656059 0.754710 0.869287 1.150368 9"
10 0.658252 0752798 0.874407 1143632 50
20 0660439 0,750880 0.879553 1136941 a0
0 0.662620 0.748956 0884725 1130294 30
40 0.664795 0.747025 0.889924 1.123691 20
50 0666966 {.745088 0.895151 1117130 10
2t 0.669131 0.743145 0.900404 1.110613 48" o
10 0.671289 0.741195 0905685 1104137 50
20 0.673443 0.72923¢ 0910994 1.087702 40
30 0675590 o.rarerr 0.916331 1.091309 30
40 0577732 0.735309 0.921697 1.084955 20
50 0.679868 073334 0.927091 1.078642 10
43" 0 0.681998 0.731354 0.932515 1.072369 a7y
10 0684123 0729367 0.937968 1066134 50
20 0.686242 0727374 0.43451 1.059938 40
30 0.688355 0.725374 0948085 1.053780 M
M0 0.650462 0723369 0.954508 1.047660 20
S0 0692563 0.721357 1.960083 1041577 10
ay 0694658 0.719340 {.965689 1.035530 4" o
10 0.696748 0717315 0.971326 1.020520 50
20 0698832 0715286 0.976996 1.023546 40
30 0.700909 0713250 0982697 1.017607 30
40 0702981 0711209 0988432 1.011704 20
50 0.705047 0.708161 0.994199 1.005635 10
45" 0707107 0.707107 1.000000 1.000000 45"

Cos sin col tan

Dé1 véi céc goe 30" dén 45°0' (gbe & oot bén trdi) ban hiy ding tén cot & phia trén;
dbi vai cac g6e 45° d&n 60°0 (gée & e4t bén phii) ban hdy ding tén cot 6 phia dudi

bang.
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Cdng thdc tinh géc hgp

Dol vdi cac goc A va B d4 cho, tim géc
hop € trén mat phiang x-x. Goc B
dugc do trén mat phing ding y-y theo
trung tuyén.
{Hinh Y tan € = tan 4 = cos B

tan A
{Hinh 2) tan C = -2

cos B
{Hinh 3) (Tuong tu cdng thic cla
Hinh 2}

Hinh 4. Treng gia céng tdm theo cdc
goc A va B, tim duge kep chat theo
goe C trong mit phing x-x. Gée quay
R trong mit phing song song véi d€
{(hodc bt ciia R) 14 d& dinh vi tAm sao
cho mat phing x-x vudng gée vl truc
xoay trén tdm - goc hodc ngam kep
dinh vi chi tiét gia céng.

tau'lH:ta—n}'i tanC:m'nA

tan A cos R

Ly}

Hinh 5. Géc R trong mit phing
ngang song song vdi d& 1a géc tir mat
phdng x-x dén canh 6 géc A,

tan A
tanR = 2

tan B

tanC =tan AcosR =tan B sin R
Géc hgp C 12 gée trong mat phing x-x
tir d& dén gdc tao thanh tif giao tuyén
ciia cdc mat phing nghiéng theo cic
géc A va B. Cong thie tinh C ¢6 thé
duge ding dé tim cot ciia goe bi €,
Hinh 8.

Hinh 6. Géc A, va B, dugc do trong
cac mat phidng ding cia hinh chiéu
trudc va hinh chigu canh. Mat phing
x—x duge xac dinh theo goc R tif dudng
tdm hodc tir mat phing cia gée By,

tan A
tanR = an 4y

tan B,

tan A, tanB
tanC, = e g

sin & cos R
Géc hop C) 14 cdn thigt khi khoan 13
chat.

C = géc hop trong mat phdng x—x va |2 téng cac goe 4 va B.
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Chiéu dai day cung chia déu chu vi dudng tron.—Bang chiéu dai day cung
phén bo déu trén chu vi dudmg tron duge dung d€ chia chu vi thanh nhiéu phan
biing nhav khéng can dung thuéc chia gée. Bdng nay dugce tinh cho dutmg tron c6,
dudng kinh bing 1. D81 vii cac duiing kinh khac. chiéu dai diy cung trong bdng
nhan vdi duding kinh coa duding trén tuong dng.

Vi du: Gia su cdn chia chu vi dudng tron duding kinh 20 inch thanh 32 phan bing
nhau,

Tit bang chidu dai day cung tim duge gia tri 0.098017 inch, khi dudng kinh 1a 1
inch. Va&i dudng kinh 20 inch, chiéu dai day cung cia mot khodng chia la
0098017 = 20 = 19603 inch.

Vi du, don vi mét: D8l vai dudng kinh 100 mm cén 5 khedng chia bang nhau,
chiéu dai ddy cung ciia mat kheang chia sa 1a 0.587785 x 100 = 58 7785 mm.

Chidu dai diy cung chia déu chu vi duitng (ron véi dadng kinh biing 1
{'i¢ Anb hodc hé mét)

§0 khodng | Chiéu d3i | S6 khodng ¢ Shi€u dai | S0 khodng | Chidn dai | S& khodng | Chidu dai
chia day cunp chia 13y cung chia ddy cung thia day cung

3 0.866025 22 3.142315 4 0.076549 60 0.052336
4 0707107 23 0136167 42 0.074730 1 0.05147%
5 0587785 24 0.130526 43 0.072995 62 0.050649
§ 0.500000 23 2125333 44 0.071339 63 0 049846
7 0.433884 26 0.120537 45 0.069756 64 0.049068
8

!

0.362682 7 0.116093 46 0.068242 65 0.048313
0.342020 28 0.111964 47 0.066793 66 0.047582
10 0.30%017 29 0.108119 48 0.065403 67 0.046872
1 0.261733 30 0.104528 49 0.064070 68 0.046183
12 0.258619 31 0.101168 50 0.062781 69 1.045515

13 0.239316 32 0.098017 51 0.061561 70 0.044865
14 0.222521 33 0.095056 52 0.060378 Al 0.044233
15 0.207912 kL) 03.092268 53 0.059241 72 0.04361%
16 0195060 35 0.089639 54 0.058145 73 0.043022
17 0.183750 36 0.087156 53 3.057089 74 0.042441

18 0173648 37 11.054806 56 0.056070 5 0.041876
18 0.164595 K 0.082579 57 0.055088 6 (.041325
20 0156434 39 0.080457 58 0.054139 77 0.040789
21 0.140042 40 0.078459 59 0.053222 78 0.040266

Déi vai dugng tron o dudng Vinh khéc, nhan chidu dai trong bang véi duding
kinh cia dudng tron dé.
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Toa d§ vi tri cde 16 cich ddu (hé Anh hoic he mén)

Nhan gid tri trong bang v6i dudng kinb clia dudng trén bude.
f‘\_-L_f'\_
o\ 5
315 &1 P 8%4 027059
A=0.25000 A O ¢ e
32043301 &\i— = fE B=02703%
€ =0.86603 ¢ [k Wi gfg"fﬁ}?ﬁ
by | A ' o
b
A
915
. Gl A =046985
518 7 r T B=017100
A=0.18164 ’ Ny C=026201
8 =0.55007 T —F- D =0.21985
€ =0.40451 A A E=0.38302
D =0.29389 “‘(l i '_Ln F=0.321319
o G =0,17101
H=029620
. % 1015
61 | by, A=0.26389
A=0.4230] §__*_L_+____‘: B =0.09549
8025000 b 1B ] P C=0.15164
C =0.50000 N ] 4 D =0.25000
E=0.15451
C -
d
1113
x A=047975
716 B =0.14087
A =0.27052 €=023700
F=031922 D=0.15231
£=0.43049 E=i.11704
D=021694 F=025627
E=031175 G =0.42063
F=0.39082 H =0.27032
K =0.18449
£=021291
b 1216
814 y | N A=022415
4035155 E il EE groma
B =0.13648 A o € =0.48296
VIl 44 D=0.12941
1 B =
ey i E=025882
DA B

Céc hiing trong bing nhan véi duéng kinh cia dudng tron bude 13 d€ nhan duge
cdc diéu chinh doe va ngang do trugt géc vuéng cia dao doa din huéng khi doa
cic 1§ cdeh déu. Tuy cé thé dinh vi céc 13 biing cdc do dac vudng goc néu trén,
nhung ban xeay phy cung cdp phuong phép truc tiép hon, cdc 15 duoc cach déu
bing cdc dich chuyén gée chinh xdc sau khi diéy: chinh theo bin kinh yéu cdu.
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Duiing Ifgng thap phin, binh phudng, 1§p phfing, can bic hai, ¢an bic ba,
va logarit elia cdc phén s6'tir 1, d&n 1, tang ddn theo !/,

Phan

Brvng
lugng
thip phin

Log

Binh
phucng

Log clia
hink
phirgng

Lie
phuang

Log ciia
I4p
ghifong

Can b3c
hal

Log cda
can hic
hai

Can bic
ba

Log ria
can bjc
ba

b
7
64

by
Yo

64
"%%4

4
64
Yo
b
¥s
Hha
a2
Bha
%

2

17,

1
T
e
296‘1
%5
e

15

/2

0.015625
2031250
0046875
0.062500
1078125
0093750
0.109375
0.125000
0140625
0.156250
1171878
(187500
0203125
0218750
0.234375
0.250000
0265625
0281250
0.296875
0.342500
(328125
0343750
0.358375
0375000
0.390625
0.406250
1421875
B 437500
0453125
0 468750
0424375
0500000

-1.80618
-130515
-1 32906
-1.20412
-1.10721
-1.02803
-0.96108
-0.80209
085194
080618
-0 76479
-0.72700
-0 69224
-0 68005
-0.63009
-0.60206
-0.57573
-0.5509
-0.52743
050915
-0 43386
-0.46376
-0 44445
-0.42597
-0.40824
-0.39121
-037482
-0 35902
-0.34378
-0 32906
-0.31482

-030103

0.00024
0.00098
0.00220
0.00391
300610
000878
001198
001563
0.01978
0 44t
(102954
003516
0.04126
0.04785
0.05483
006250
0.07056
007310
0.08813
109786
0.10767
0.11816
01295
0.14063
015259
0.16504
0.17798
319141
0.20532
0.21973
023462
0.25000

-3.61236
-301030
-2.65812
-2.40824
221442
-2.05606
-1.9221%
-1 80618
-1 70388
-1.61236
-1.52858
-1.45400
-1.38447
-1.32010
-1.26018
-1.20412
-1.15146
-1.10182
-1.05485
-+.01030
-0.96732
-0.92752
-0 88390
085154
-0.81644
-0 78241
-0 74963
-0.71804
-0.68756
-0.65812
-0.62964
-0.60208

0.00000
0.00003
0.00010
000024
0.00048
0.00082
Q013
0.00195
0.00278
0.00381
0.00508
(3 00659
000838
0.1147
0.01287
001563
D087
002225
0.02617
0.03052
0.03533
0.04062
004501
0.05273
(0.05960
606705
0.07508
0.08374
0.08304
0.10300
0.11364
(1.12500

-5 41854
-4.51545
-3.98718
-161236
-3.32163
-3.08409
-2.88325
-2. 70927
-2 55581
-2.41854
-2.28436
-2.18100
-2.07671
-1.98016
-1.89027
-1.80618
172719
-1.65272
-1 58228
-1.51545
-1.45188
-1.39127
-1 33336
-127791
-1.22472
-117362
-112445
-1.07707
-1.0313%
-0.58718
-0.94446
-0.90309

0.12500
017678
121651
0.25000
0.27851
0.30618
0.33072
0.35355
(137500
0.35529
041458
043301
0.45069
0.46771
048412
0.50000
0.51539
0.53033
0 54485
1.55902
0.57282
0.58630
0.55948
061237
0.62500
0.63738
0.64952
066144
0.67315
0.68465
0 69597
070711

-0.90309
-0.75257
-0.66453
-0.60206
-0.55361
-0.51402
-0.48054
-0.45155
-0.42547
-0.40209
-038239
-0.36350
~(.34512
-0.33003
-0.31504
030103
-0.28787
-01.27543
-0.26371
025258
-0.24198
-0.23188
-0.22223
-0.21299
-0.20412
-0.19860
0.18741
017951
017183
-0.16433
-0.15741
-01.15042

0.25000
0.31498
0.26036
0.38685
042743
0.45428
0.47823
0.50000
0.52002
0.53861
0 55600
0.57236
0.58783
0.60254
061655
062596
0.64282
0.65519
0.86710
0.67860
0.68973
0.70051
0.71087
372113
0.73100
0.74062
0.75000
075915
0.76808
0.77681
178535
0.79370

-0.50208
-0.50172
-0.44302
-0.40137
-0.36907
-0.34264
-0.32036
-0.30103
{.28388
-0 26873
-0.25493
0.24233
-0.2307%
-0.22002
40.21002
-0.20069
019191
-0.18364
-0.17581
-016838
016132
-0.15459
-0.14815
-014199
-0.1360¢
-0.1304G
-0.12494
-0 11967
011459
-0.1096%
-0.10494
-0.10034
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Phén
sb

Budng
Ifgng
thip phian

Log

Binh
phinyg

Log ciia
binh
phireny

Lip
phiing

Log ciia

13p
phifdng

Can bic
hai

Log cua
cdn bjc
hai

Cin hic
ba

Log ciia
tdn bhic
ha

¥
Ve
e
He
T
¥
%
%

You

32
s
e
Yo

23
37

47
&4

21

44,
Y1

0.515625
0.531250
0.546875
0.562500
0.578128
(593750
(609375
(625000
0640625
0.656250
0.671875
0.687500
0.703125
0718750
0.734375
0 750000
0.765625
0. 781250
0.796875
0812500
0828125
843750
0 859375
0 875000
0.890625
0.906250
0.921875
0.937500
0953125
0 968750
0984375
1 000000

-028767
-0 27470
-0.26211
-0.24988
-0.23798
-0.22640
-0.21512
-0.20412
-0.19340
-0.18293
-0.17271
-0 16273
-0.15287
-0 14342
-0.13408
-0.12494
011598
010721
-0.019861
-0.09118
-0.08190
-0.07379
-0.06582
-0.06799
-0.0503t
-0.04275
-0.03533
-0 02803
-0.02085
0TS
-0.00684
G.000400

0.26587
0.28223
029807
0 3641
0.33423
0.35254
0.37134
0.38063
0.41040
0.43066
0.45142
0.47266
0.45438
0.51660
0.53831
0 56250
[} 58618
FE1025
0 63501
066016
068573
071m
073853
0.76563
0.79321
0.82129
0.84985
0 B7891
090545
0.93848
0.96889
1.00000

-0.57533
-0.54940
-(.52422
-0.49976
-0.47596
0 45279
-0.43023
-0 40824
-0.38679
-0.36568
-(.34542
-0.32546
-0.30594
-0.28684
-0.26816
-0.24988
023197
-0 21442
-0.19722
-0.18035
-016381
-0.14757
013164
-0.41598
-0.1008

-0.08550
-0.07066
-0.05806
-0.0417¢
-0.02758
001368
0.00000

013709
014993
0.16256
07748
0.18323
0.20932
022628
0.24414
0.26281
0.28262
0.30330
0.32495
(134761
03713
0.39605
0.42188
044880
0.47684
0 50802
0.53638
0.56792
0.60068
0.63467
0.66982
0.70646
74428
078348
032347
0.96586
0.90815
0.95385
1.00000

-(88300
-0.82410
-0.78634
-0 74963
-0.71394
067919
064535
061236
058019
-0.54879
-0.51814
-0.43818
-{0.45630
-0.43027
-0.4G225
-0.37482
-0.34795
032163
-0 29583
527053
02451
-0.22136
-0 15745
017398
-0.15092
012828
-0.10598
-0.08409
-0.06255
004137
042052
0.00000

0.71807
a.72527
0.7335
0.75000
0.76035
077055
078063
(79057
(.80039
3.31009
081668
0.82916
083852
0.84779
0.85696
0.86603
0.87500
0.88338
0.89268
0.9013%
0.91001
91856
1.82703
(.93541
094373
0.95157
0.96014
0.98825
097528
0.98425
199216
1.00000

4014333
013735
-0.13106
-D.12494
-0.118%%
-0.11320
-0.10756
-0.10206
-0.89670
-009147
-0 08636
008136
-0.07648
Q0717
-0.06704
-0.06247
-0.0679%
-0.05361
-0 04931
-0.04509
-0.04095
-0.03689
-0.03291
-0.02900
-002515
002138
-1 01768
-0.01401
-0.01043
-0.00689
-0.00342
0.00000

7 80188
0.50930
081777
082548
0.83306
0.84049
0.84780
0.85409
0.86205
0.86901
0.87585
0.88259
0.88922
0 B8576
90221
090856
0.91482
0.9210%
0.92711
093313
0.93%07
0.94494
0.95074
0.95647
0.96213
0.96772
187325
097872
0.98412
0.98947
098476
1.00000

-0 09589
-0.09157
008737
-0.08329
-0.07933
-0.07547
-.07171
-0.08804
-0.08447
-0.06098
-0.05757
-0.05424
-0 05099
Q04781
-0 04469
-0.04165
-0.03866
003574
-0.03287
-0.03006
-0.02730
-0.02460
-0.02194
-0.01933
-0 01677
-0 01425
Q01178
-0 00934
-0.00595
-0.00460
-0.00228
0.00000
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s kinh, chu ¥i va di¢n tich hinh tron

a5

Dﬂ:‘,"“ Chuvi | Dign tich Dﬂﬁ;" Chuvi | Dign tichihu‘ﬂnu xioh| Chuvi |Din tich
64 | 0.0491 | 0.0002 2 6.0832 | 31416 5 15.7080 | 19635
va2 | 00082 | oooos || 211 | 64795 | a3a10 || 5118 | 150043 | 20129
116 | 04963 | ooost j| zus | esrse | 3586 || s | 160007 | zosee
w32 | 02045 | oooeo [} 2316 | 68722 | 37583 || 5318 | 162070 | 21135
s | 03927 | vor2s || 214 | 7oses | 39761 || 514 | 164934 | 21.648
532 | vasos | votez || 256 | 72649 | 22000 || 55116 | 16.6897 | 22166
a6 | 05800 | 00276 || 23® | 7.4613 | aaz01 || 538 | 68861 | 22691
732 | 06872 | ooave i 2716 | 76576 | asesd || 5718 | 17.0824 | 2322
v | 07854 | ooast || 242 | 7as40 | 40087 || 512 | 17.2788 | 23758
032 | ose3s | o621 || 2-9m6 | sosoa | 54572 | 56 | 17.4751 | 24301
56 | 09817 | 00767 || 258 § 82467 | 54119 || 558 | 17.6715 | 24.850

11732 | 10798 | 00928 || 211716 | Basse | 56727 || 51118 | 17.8678 | 25.406
38 | 14781 | 01108 || 2314 | 86304 | 59306 || s34 | 180642 | 25967

1332 | 12763 | 01298 |[ 2-1316 | 88357 | 62126 || 51316 | 182605 | 26.535
716 | 13744 | 01503 [{ 278 | o031 | 64018 || 578 | 184569 | 27108
152 | 14726 | 01726 || 21516 | 9.2284 | 67771 || 51518 | 18.6532 | 27.688
12 | 15708 | 01963 3 94248 | 7.0696 6 18.8495 | 28.274

1732 | 18690 | 02217 || 2916 | se211 | 73662 || 518 | 19.2423 | 20.465
a6 | 17671 | 02485 | 318 | get7s | 7es00 || 14 | 19.6350 | 30.680
1932 | 18653 | 02760 || 336 | 100138 | 79708 || sae | 200077 | 31919
58 | 19635 | 03088 [[ 314 | 102102 | 82088 || 612 | 20.4200 | 33183

21712 | 20617 | 03382 || 3506 | 104065 | B6179 || 65m | 208131 | 39472

1116 | 21508 | 03712 || 33 | 106020 | 8ose2 || 634 | 212058 | 35785

2332 | 20580 | 04057 || 2716 | 107992 | a9zeos || s78 | 215084 | 37922
ya | 23862 | 04418 §| 392 | 103086 | 96219 7 | 219911 | 38485

532§ 24584 | 04704 |} 3916 | 111910 | ossre || 7us | 222838 | 3087

1316 { 25525 | 05185 || 358 1 11388 | 103206 || 74 | 227765 | a1280

2732 | 26507 | 05504 || 31146 | 11585 | 1067e6 [| 738 | 231602 | a2.718
78 | 27489 | o013 | 3am | t1781 [110as7 || 7 | 235610 | 44979

0922 | 28471 | 06450 | 31316 | +1.977 | 114150 || 7558 | 23.9546 | 45.664
15146 | 20452 | 06003 || 378 | 12174 | 117esel] 734 | 2a3473 ) arara

32 | 30434 | 07371 || 2548 § 12370 | 2aver || 778 | 247400 | 48707

1 31416 | 07854 || 4 12566 | 125664 || 8 | 251327 | 50265

1416 | 33379 | 088se || 4118 | 12763 [ 129621 || 818 | 255254 | 51849
148 | 35343 | 09940 || a8 | 12059 [ 133640 || 8154 | 259181 | 53456

1316 | 37206 | 14075 || 4316 | 13155 | 137721l sam | 263108 | s5.088
1114 | 39070 | 12272 || 414 | 13352 | 149883 || 812 | 26.7035 | s6.745

156 | 41233 | 13530 || 4516 | 13548 | 146066 || 858 | 27.0962 | 58.426
1-am | 43197 | 14840 Y a3 | 13744 | 150330 s34 | 274889 | e0132

17716 | 45160 | 16230 || 4716 | 13941 | 15.4656 || 878 | 27.8816 | 61.862
112 | ar2a | 1zert || a2 | oaa13r | 1ss0a3ll 8 | 282743 | s3s17

1916 | 49087 | 19175 || 4016 | 14334 [ 163482 || o918 | 288670 | 65397
158 | 51051 | 20739 {| asm | 14530 | 168002 || 9974 | 200507 | 67201

111716 | 53014 | 22365 || 411116 | 14726 | 172573 || e-am | 204504 | 6v.029
124 | 54078 | 24053 || 43m | 12923 | 177205 )| 9 | 208451 | 7088

113146 | 56041 | 25802 || 41318 | 15119 | 184898 || o5@ | 302378 | 72760
17/2 | 58005 | 27612 || a7m | 15315 | 186685 || 934 | 306305 | 74662

1-15/16 | 6.0868 | 29483 I[ 4-1516 | 15512 | 181471 || o7 | 31.0232 | 76.589
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PO LUGNG VA KIEM TRA

Thutéde sine.—Thude sine duge ditng d¢ do géc rat chinh xéc hoac dé dinh vi chi
tiét theo gic cho trude; vi dy. trong mai bé mit cde dudng miu, cac ci do, ...
Thude sine dic bigt hiu dung trong do dac hodc kidm tra cae goc véi gidi han do
chinh xde khong qud 5 phut (5'). Mét 84 thude do géc vat ¢6 trang bi du xich véi
vach do dén 6 phiit, nhung xdc lp nay phu thude vio sy thdng hang cua cdc
khadng chia, c¢on thuge sine thudng duge dinh vi biing tigp xtc duong vdi cac khsi
chudn chinh xdc duge chon che kich thude bat ki theo yéu cdu dé nhan duge goc
cha trude.

Cdc kifu thude sine.—Thude sine gém thanh thép téi cu'ng duoc mai béng véi
hai thanh tru rdt chinh xdc ¢é ciing dwding kinh 14p & gdn hai ddu. Danh minh
hoa trén Hinh 1 c6 cac ddu d€ 14p thanh tru sao cho ching tua chic chin trén ca
hai mat lip ghép. Khodng cdch tdm - tam tiéu chudn C giifa céc thanh try 12 5
hode 10inch. Cac canh trén va dudi eia thude sine song song véi dudmg tam cda
thanh try trong ede gidi han rat nhé.

Thén ca thude sine thudng c6 vai 16 sudt dé gidm trong lugng. Trong chd tao
thudc sine, n&u qua nhidu vat liéu duge cdt bs 6 mot khae dinh vi, mai lai vai ¢
phia déi dién 88 nhan duoge khodng cach tim chinh xdc. Kidu thu‘cfc sine trén
Hinh 3 cé cdc dia hoac thanh try 14p 6 mét ddu. Cdc khdc biét v& hinh dang hose
sép x€p khéng dnh huéng dén nguyén tie sit dung thudc sine. Tam bé miét chinh
xdc ludn ludn di kém véi thude sine, tao thanh 48 chudn dé thyc hign cde do dac
theo chiéu diimg.

Hinh 3 Hinh 4
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Xdce lip thude sine theo goc cho trude.~Dé tim khodng cach ding H, nhim
xic 14p thude sine theo goe yéu cdu, ban hay ddi gia tri goc sang dang thap phin
bang may tinh bé tui, 1ay sine cla géc d6, va nhan v6i khodng cach gitta hat
thanh try. Vi du, néu edn géc 31°30', géc tuong tng 1a 31" cong %%, =31 + 0.5 =
31.5 d5. Sine cta gée 31.5 46 1a 0.5225 va nhén gia tri nay v6i chidu dai thude
sine duge két qua 2.613 in i chidu cao H, Hinh 1 va 3 véi cde khéi chuin,

Tim gée khi bit chiéu cao H caa thwdc sine.—P# tim géc tuong \mg chidu
cao H cho trude, ban hay ddo nguge quy trinh néu trén. Do dé, né&u chidu cao H1a
1.4061 in, chia cho 5 s& nhan dugce gia tri sine la 0.28122, dng véi gée 16.333 46,
hay 16"20".

Kiém tra géc cita miu chudn hodc ¢if chudn bing thude sine.—Ban hiy
dit mau hode cir chudn 1én thudce sine (dudng nét dat), Hinh 1. Cé thé diung cde
kep dé gl chi ti€t ding vi tri. Bat ddu thudc sine trén cde khdi chudn cé tdng
chidu cao H tugng img géc yéu cdu. N&u canh trén D cla chi tiét song song vai
tdm bé mat K, gée A eda chi tigt bAng géc A do thuée sine xdc lip. Pd song song
gita canh D va tAdm bé& mat ¢6 thé duge kigm tra bing cdch do chiéu cao 6 mai dju
v8i déng hd so hoae thude do ¢d @5 chinh xéc cao.

Do gée ctiia miu chuin hode e chudn véi thude sine.—D¢E do gdc, ban hay
chinh ¢hiéu cao cia cdc khdi chudn va thude sine cho dén khi canh D, Hinh 1,
soug song voi tdm bé mat E, sau 46 tim gée tuong ing chiéu cac H cia cdc khai
chudn. Vi du, néu chidu cao F 13 2.593% in khi D v3 E song song, m4y tinh tay s&
tinh goc A 1a 3115,

Kiém tra d6 con/foot vdi thude sine.—Vi dy, gia su o do trong trén Hinh 2
¢dn c6 do con 6% inffoot va d) con duge kiém tra bing thudc sine § inch. Bing
Cén/foot va géc tuong ing d trang 50 che biét goc cliia d6 con 6% inffoot la
28°38'1" = 28.6336 d6 khi tinh trén mdy tinh tay. D#i véi thudc sine 5 inch, may
tinh tay cho gid tri 2.396 in la chidu cao H cia cde khai chudn. Su dung chiéu cao
nay, néu bé mit trén F cia cif do trong 14 song song vdi tAm bé mit, géc 1a tuong
ing véi do cén 64 inffoot.

Xic lap thude sine cé cie thanh tru gdn vae eanh.—Né&u thanh tru dudi
khéng tua true tidp lén tdm bé mat, nhutrén Hinh 3, chidu cao H ctia thude sine
la hiéu gitta cdc chidu cao x va y, hofie hidu giita cde chidu cao ciia cac thanh truy;
néu khéng. quy trinh xéc lap thudc sine va kidm tra cdc géc hoan todin nhyu phan
trén da dé cap.

Kiém tra miu chufin cé hai gée.—Gii sif gée a clia mau chudn, Hinh 1, 1 9%,
goc b 12 12°, canh G song song vdi tdm bé mat. DFi voi géc b 1a 12°, may tinh tay
cha biét chiu cao H 12 1.03956 in. Khi goc a 14 9°, hiéu giita cde s6 do x va v khi
thude sine tiép xGc véi canh trén cda mau la 0.78217 in.

Xic lap thudc sine-10 inch theo géc cho tritde.—Thude sine-10 inch ¢6 thé
duge ua chugng hon do ¢6 bé mat 1am vide dai hon hodc do khodng cdch tdm dai
hon dén dén d6 chinh xdc cao hon. P& nhdn duge cde khodng cdch doc H cho viée
xdc 1ap thudc sine-10 inch, ban hay nhéan sine cta géc d6 vdi 10, chi cdn chuyén
diu thip phan sang bén phéi vdi mét chit 86 thap phén.

Vi du, sine 39% 13 0.62932, chidu cao H d& xac lap thudc sine 38 13 6.2932 inch.
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Do d4 con véi khéi V va thude sine.—D5 cén trén chi tiét con cd thé duge
kidm tra hoidc do bing cdch dat chi tiét trong khoi V tya trén bé mit eda tam
sine ho#c thude sine nhu duge néu trén Hinh. Uu difm cila phuong phip nay la
truc khoi V ¢6 thé thdng hang vdi cdc canh thude sine. Do dd, khi chi tiét con
duge dat trong khéi V s& vubng goc v6i truc ngang cha thudc sine.

Thude sine duge x4e 1ap theo gac B = (C + A/2}, vdi A/2 14 nda géc clia chi tiét e6n.
Néu D la géc eda khdi V chinh xdc, gée € duge tinh tit eéng thife:
. sin(A / 2)
sinC = ————
sin(D / 2)

Néu s4 do trén ddng hd so khéng thay dfi qua tt cd cdc diém doc theo dinh cila
mét ¢én, kiém tra cho thdy gée A cha phan con 14 diing.

N&u cac 50 do trén déng hé so bién thién, ban hay thuc hién ede budc dudi day dg
tim goc con:
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Cic hiing d€ xic I§p thude sine 5-inch tif 1° dén 7°
Hin. o 1° 2 ¥ Ly 5 6° r

[t} 0.00000 | 0.08726 | 017450 | 0.26168 | 0.34878 | 0.43578 | 0.52264 | 0.60935
1 0.00145 | 0.08872 | 0.17595 | 0.26313 | 0.35023 } 043723 | 0.52409 | 0.61079
2 0.00291 { 0.089017 | 017740 | 0.26458 | 0.35168 | 0.43B68 | 0.52554 | 061223
3 0.00436 | 0.08162 | 0.17886 | 026604 | 0.35313 | 0.44013 | 0.52698 | 0.61368
E| 0.00582 | 0.09308 | 0.18033 | 0.2674¢ | 0.35459 | 0.44157 | 0.52843 | 0.61512
] 0.00727 | 0.09453 | 0.18177 | 0.26894 | 0.35604 | 0.44302 § 0.52987 | 0.61656
i 0.00873 | 0.09599 | 0.18322 | 0.27039 | 0.35749 | 0.44447 | 053132 | 0.618M1
7 0.01018 | 0.09744 | 018467 | 0.27185 § 0.35804 | 0.44592 | 0.53277 | 0.61945
B 0.01164 | 0.08890 | 0.18513 | 027330 | 0.36030 } 044737 | 0.53421 | 062089
k] 0.0130% | 0.10035 | 018758 } 027475 | 0.36184 | 0.44882 | 0.53566 | (62234
10 0.01454 | 010180 | 0.18903 | 0.27620 | 0.36329 | 0.45027 | 0.53710 | 0.62378
1" 0.01600 | 0.10326 | 010049 | 027766 | 0.36474 | 0.45171 | 0.53853 | 0.62522
12 0.01745 | 010471 | 019194 | 027911 | 0.36619 | 0.45216 | 0.54000 | 0.62667
13 0.01891 | 010617 | 0.19339 | 0.28056 | 0.36764 | 0.45461 | 054144 | D.62811
14 0.02036 | 0.10762 | 0.19485 | 028201 § 0.360909 | (0.45606 | 0.54289 | 0.62955
15 0.02182 | 010907 | 0.19630 | 0.28346 | 0.37054 | 0.45751 | 0.54433 | 0.63099
16 0.02327 | 011053 | 0.19775 y 0.28492 | 037199 | 0.45896 ) 0.54578 | 0.63244
17 0.02473 | 011198 | 019921 | 0.28637 | 0.37344 | 0.46040 | 0.54723 | 0.63388
18 0.02618 | 0.11344 | 0.20066 | 0.28782 § 0.37489 | 0.46185 | 0.54867 | 0.53532
19 0.02763 | 0.11489 | 0.20211 | 028927 | 0.37634 } 046330 | 0.55012 | 063677
20 0.02900 | 0.11634 | 0.20357 | 0.20072 | 037779 | 046475 | 0.55156 | 0.63821
21 0.03054 | 0.11780 | 0.20502 | 029248 | 0.37924 | 0.46820 | 055301 | 0.63965
22 0.03200 | 0.11925 1 0.20647 | 0.29363 | 0.38069 | 0.46765 | 0.55445 | 0.64109
23 0.03345 | 0.12071 | 0.20793 § 0.29508 | 0.38214 | 0.46909 | 0.55590 | 0.64254
24 0.03491 | 012216 | 0.20938 | 0.29653 | 0.36360 | 0.47054 | 0.55734 | 064398
25 0.03636 | 0.12361 § 0.21083 | 0.29798 | 0.38505 | 0.47159 | 0.55879 | 0.64542
25 0.03782 | 0.12507 | 0.21228 | 029944 | 038650 ) 0.47344 | 0.56024 | 0.54686
27 0.03927 | 0.12652 | 0.21374 | 0.30089 | 0.38795 | 0.47489 | 056168 | 0.64830
28 0.04072 | 0.12798 | 0.21519 | 030234 | 0.38940 | 0.47633 | 0.56313 | 0.64975
29 0.04218 | 0.12943 | 0.21664 | 0.30379 | 0.39085 Y 0.47778 | 0.56457 | 065119
a0 0.04363 | 0.13088 | 0.21810 | 0.30524 | 0.39230 | 0.47923 | 0.56602 | 0.65263
k| 0.04509 | 0.13234 | 0.21955 | 0.30669 | 0.39375 | 0:48068 | 0.56746 | 0.65407
32 0.04654 | 0.13379 | 0.22100 | 0.30815 | 0.39520 | 0.48212 | 0.56891 | 0.65531
33 0.04800 | 0.13525 | 0.,22246 | 0.30060 | 0.39665 | 0.48357 | 0.57035 | 0.65696
34 0.04945 | 0135870 | 0.22391 | 0.24105 | 0.39810 | 0.48502 | 0.57180 } 0.65840
35 0.05000 | 013815 | 0.22536 | 0.31250 | 0.39954 | 0.48647 | 057324 | 065084
36 0.05236 | 0.1396% | 0.22681 | 0.31395 | 0.40009 | 0.48791 | 0.57469 | 0.66128
37 0.05381 | 0.14106 1 0.22827 | 0.31540 { 0.40244 | 0.48936 | 0.57613 | 0.66272
3B 0.05527 | 0.14252 | 0.22972 | 0.31686 | 0.40389 | 0.4908% | 057758 { 0.65417
39 0.05672 | 0.14367 | 0.23917 | 0.31831 | 0.40534 | 0.49226 | 0.57902 | 0.66561
40 | 0.05818 | 0.14542 § 0.23263 | 0.31976 | 0.40679 | 0.49370 | 0.58046 | 0.66705
4 0.05963 | 0.14588 | 0.23408 | 0.32421 | 0.40824 | 0.49515 | 0.58191 ] 0.56549
42 0.06109 | 0.14833 | 0.23553 | 0.32256 | 0.40069 | 0.49660 { 0.58335 | 0.66963
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Min. o 1’ 2" 3 4° 5° 5 7
43 | 0.06254 | 014979 | 0.23699 | 0.32471 | 0.41114 | 0.49805 | 0.58480 | 0.67137
44 | 0.06399 | 0.15124 | 0.23844 | 032556 | 0.41250 | 0.49949 | 0.58624 | 0.67281
45 1 0.06545 { 0.15269 | 0.23989 | 0.32702 | 0.41404 | 0.50094 | 0.58769 | 0.67425
46 | 0.06690 | 0.15415 | 0.24134 | 0.32847 | 0.41540 | 050239 | 058913 | 067570
47 | 0.06836 | 0.15560 | 0.24280 | 0.32992 | 0.41694 | 0.50383 | 0.59058 | 0.67714
48 | 0.06981 | 0.15705 | 0.24425 | 033137 | 0.41839 | 0.50528 | 059202 | 0.67858
49 | 0.07127 | 015851 | 0.24570 | 033282 | 0.41984 | 050673 | 059345 | 0.68002
50 | 0.07272 | 0.15996 | 0.24715 | 0.33427 | 0.42129 | 050818 | 0.58491 | 0.68146
51 | 0.07417 | 0.16141 | 0.24861 § 0.33572 | 0.42274 { 0.50962 | 050635 | 068200
52 | 0.07563 | 0.16287 | 0.25006 | 0.33717 | 0.42419 | 0.51167 | 0.59780 | 0.68434
53 | 0.07708 | 0.16432 | 0.25151 | 0.33863 | 0.42564 | 0.51252 | 0.59024 | (.58578
54 | 0.07854 | 0.16578 | 025296 | 0.34008 | 0.42708 | 0.51396 | 0.60068 | 0.68722
55 | 0.07998 | 0.16722 | 025442 | 0.39153 | 0.42853 | 0.51541 | 060212 | 0.68866
56 1 0.08145 | 0.16868 | 0,25587 | 0.34298 | 0.42998 | 0.51686 ] 0.60357 | 0.69010
57 1008290 | 9.17014 | 025732 | 0.34443 | 0.43143 | 0.51830 | 0.60502 | 0.69154
58 | 0.08435 | 0.17158 | 0.25877 | 0.34588 [ 0.43288 | 0.51975 | 0.50646 | 0.69208
59 | 0.0858! | 0.17304 | 0.26022 | 0.34733 | 0.43433 | 0.52120 | 0.60790 | 0.69443
60 | 0.08726 | 0.17450 | 0.26168 | 0.34878 | 0.43578 | 0.52264 | 0.60935 | 0.50587

Ciac hiing d€ xdc [dp thitde sine 5-inch i 8" d&n 15°
Min. 8" g 10" 1"* 12¢ 13" 14¢ 15°
0 0.65587 | 0.78217 | 0.86824 | 0.95404 | 1.03956 | 1.12476 | 1.20061 | 1.20410
1 0.69731 | 0.78361 | 086967 § 0.95547 | 1.04008 { 1.12617 | 124102 | 1.20550
2 0.69875 | 0.78505 | 0.87111 | 0.95690 | 1.04240 | 1.12759 [ 1.21243 | 1.20680
3 0.70019 | 0.78648 | 0.87254 | 0.95833 | 1.04383 | 1.12001 { 1.21384 | 120831
4 0.70163 | 0.78792 | 0.87397 | 095976 | 1.04525 | 1.13042 | 1.21525 | 1.20871
5 0.70307 | 0.78935 | 0.87540 | 0.96118 { 1.04667 | 1.13184 | 1.21666 | 1.30112
6 070451 | 0.79079 | 0.67683 | 0.96261 | 1.04808 | +.13326 | 1.21808 | 1.30252
7 070595 | 0.79223 | 0.87827 | 0.96404 | 1.04951 | 1.13467 | 1.21945 | 1.30303
] 070739 | 0.79366 } 0.87970 | 0.96546 | 1.05094 | 1.13608 | 1.22000 | 1.30533
9 0.70883 | 0.79510 | 0.88113 | 0.96689 | 1.05236 { 1.13751 | 1.22231 | 130673
10 0.71027 | 0.79653 | 0.88256 | 0.96832 | 1.05378 | 1.13892 | 1.22372 | 1.30814
11 0.71171 | 0.79797 | 0.88399 | 0.96974 | 1.05520 | 1.14034 | 1.22513 | 130954
12 0.71314 | 079941 | 0.88542 | 0.97147 | 1.05662 | 114175 | 1.22654 | 121005
13 0.71458 | 0.80084 | 0.88686 | 0.97260 § 1.05805 | 114317 | 1.22795 | 1.31235
14 0.71602 | 0.80228 | 0.88828 | 0.97403 | 1.05947 | 1.14459 | 1.22936 | 1.31375
15 079746 | 0.80371 | 0.88972 | 0.97545 | 1.06088 | 1.14600 | 1.23077 | 1.31516
16 0.71890 | 0.80515 | 0.89115 | 097668 | 1.06231 | 1.14742 | 1.23218 { 1.31556
17 0.72034 | 0.80658 | 0.89256 | 0.97830 | +.06373 | 1.14883 | 1.23350 | 1.317%
18 0.72478 { 0.80802 | 0.89401 | 0.97973 | 3.06515 | 1.15025 1 1.23500 | 1.31937
19 0.72322 | 0.80945 | 0.89544 | 0.98116 | 1.06657 | 1.15166 | 1.23840 | 1.32077
20 0.72466 | 0.81089 | 0.89667 | 0.98258 | 1.05799 | 115308 | 1.23781 | 1.32217
21 072610 | 0.81232 | 0.85830 | 0.98401 | 1.06941 | 1.15449 | 1.23922 | 1.32357
22 0.72754 | 0.81376 | 0.89973 | 0.96544 | 1.07084 | 1.15591 | 1.24063 | 1.32468
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Min. g g' 10 11° 12" 13" 14" 15°
23 0.72898 | 0.81519 | 0.89*17 | 0.98686 § 1.072256 | 115732 | 1.24204 | 1.32638
24 0.73042 | 0.81663 | 0.950 | 098829 | 1.07368 | 1.15874 | 124345 | 132778
25 0.73185 | 0.81806 | 0.90403 | 0.98971 | 1.07510 | 1.16015 | 1.24486 | 132918
26 0.73329 | 0.81950 | 0.90546 | 0.99114 | 1.07652 | 1.16157 | 1.24627 | 1.33058
77 073473 | 082093 | 090689 | 0.99256 | 1.07794 | 116298 | 1.24768 | 1.33199
28 0.73617 | 0.82237 | 0.90832 | 0.99399 | 1.07936 | 1.16440 | 1.24908 | 1.33339
29 0.7a761 | 0.82380 | 0.90975 | 0.99541 | 1.08078 } 116581 | 1.25049 | 1.33479
30 | 073905 | 0.82524 { 091,18 | 0.99584 | 1.08220 | 1.16723 | 1.25190 | 1.33619
31 0.74049 | 0.82667 | 0.91261 | 0.99826 | 1.08362 | 1.16864 | 1.25331 | 1.33759
32 0.74192 { 0.82811 | 091294 | 0.99969 | 1.08504 | 1.17006 | 1.25472 | 1.33899
k! 0.74336 | 082954 | 0.91547 | 1.00112 | 1.08646 | 1.47147 | 1.26612 | 1.34040
34 0.74480 | 0.83008 | 0.91600 | 1.00254 | 1.08788 § 1.17288 | 1.25753 | 1.34180
35 074624 | 083241 | 091833 | 1.00396 | 1.08930 | 117430 | 1.25804 | 134320
36 0.74768 | 0.83384 | 0.91976 | 1.00539 | 1.00072 | 117571 | 1.26035 | 1.34450
37 0.7491 | 083528 | 092119 | 1.00681 | 1.09214 | 117712 | 126175 | 1.34600
38 0.75055 | 0.83671 | 0.922u2 | 1.00824 | 1.09355 | 117854 | 126316 | 1.34740
30 0.75199 | 0.83815 | 0.92405 | 1.00966 | 1.09497 | 117995 1 1.26457 | 1.34880
40 0.75343 | 0.83958 | 092547 | 1.01109 | 1.09638 | 1.18136 | 1.26598 | 1.35020
4 0.75487 | 0.84101 1 0.92690 § 1.01251 | 1.09781 | 118278 | 1.26738 | 1.35160
42 0.75630 | 0.84245 | 0.92833 | 1.01304 | 1.09923 | 1.18419 | 1.26879 | +.35300
43 075774 | 0.84388 | 0.92076 | 1.04536 | 1.10065 | 1.18560 | 1.27020 | 1.35440
44 075918 | 0.84531 | 0.93149 | 1.01678 | 1.10207 | 1.18702 | 1.27160 | 1.35580
45 076062 | 0.84675 | 0.93262 | 1.01821 | 1.10348 | 1.18843 | 1.27301 | 135720
48 0.76205 | 0.84878 | 0.93405 | 1.01963 | 110491 | 1.18984 | 1.27442 | 1.35860
a7 0.76349 | 0.84051 | 093548 | 1.02106 | 1.10632 | 119125 | 1.27582 | 1.36000
48 076493 | 0.85105 | 0.93691 | 1.02248 | 1.10774 | 1.19267 | 127723 | 1.36140
49 076637 | 0.85248 | 0.93834 | 1.02390 § 1.10916 | 1.19408 | 1.27863 | 1.36280
50 076780 | 0.853%1 | 0.03976 | 1.02533 | 1.11058 | 1.19549 | 128004 | 1.36420
51 076924 | 0.85535 | 0.94119 | 1.02675 | 1.19200 | 1.19690 | 1.28145 | 1.36560
52 0.77068 | 0.85678 1 0.04262 | 1.02817 | 1.11342 | 1.19832 | 1.28285 | 1.36700
53 077211 | 085821 | 0.94405 | 1.02960 | 1.11483 | 1.19973 | 1.28426 | 1.36840
54 077355 | 0.85965 | 0.94548 | 1.03102 | 1.11525 | 1.20114 | 1.28566 | 1.36980
55 077499 | 0.86108 | 0.94591 | 103244 | 1.11767 | 1.20255 | 1.28707 | 1.37119
56 077643 | 0.86251 | 0.94833 | 1.03387 | 1.11808 | 1.20396 | 1.28847 | 1.37250
57 0.77786 | 0.86394 | 0.94976 | 1.03620 | 1.12050 | 1.20538 | 1.28986 | 1.373%0
58 077930 | 0.86538 | 005119 | 1.03671 | 112102 | 1.20679 | 1.20120 | 1.3753¢
59 078074 | 086881 | 0.95762 | 1.03814 | 1.12334 | 120820 | 1.29269 | 1.37679
60 0.782%7 | 0.86874 | 0.95404 | 1.03956 | 1.12476 | 1.20961 | 129410 | 1.37819

Ciac hing d€ xdc lip thude sine S-inch i 16" dén 23"

Min. 16° 17° 18° 19" 20" 21" 2" 23°

0 137819 | 1.46186 | 154509 | 1.62784 3 1.71010 | 1.79184 | 1.87303 | 1.95366
1 1.37958 | 1.46325 | 1.54647 | 1.62022 | 171147 | 1.79320 | 1.87438 | 1.9549%
2 1.38006 | 146454 | 154785 | 163059 | 1.71283 § 1.79456 | 1.87573 | 195623
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Min. 16" 17* 18° 19" 20° 21’ 2" 2
3 1.38238 | 1.46603 | 1.54923 § 163197 | 1.71420 | 1.7959% | 1.87708 | 1.95767
4 1.38378 | 1.45742 | 155062 { 1.63334 | 1.71557 | 1.79727 | 1.8784% | 1.95901
5 1.38518 | 1.46881 | 155200 | 1.63472 | 1.71693 | 1.79863 | 1.87977 | 1.96035
6 1.38657 | 1.47020 | 155338 | 163609 | 1.71830 | 1.79008 | 1.88112 | 196169
7 138797 | 147159 | 155476 | 163746 | 1.71966 { 1.80134 | 1.88247 | 1.96302
8 1.38937 | 147298 | 155615 | 163884 | 1.72103 | 1.80270 | 1.88382 | 1.96436
] 1.38076 | 1.47437 | 155753 { 164021 | 1.72240 | 1.80405 | 1.88516 | 1.96570
10 1.39216 | 147576 | 155891 1 1.64159 | 172376 | 1.80541 | 1.88651 | 1.96704
11 1.39356 | 1.47715 | 156020 | 164296 | 1.72513 | 1.80677 | 1.88786 | 1.96837
12 1.39496 | 147854 | 156167 1 1.64433 | 1.72649 | 1.80812 1 1.88920 | 1.96971
13 1.39635 | 1.47993 | 156306 | 1.64571 | 1.72786 | 1.80948 { 189055 | 1.97105
1 1.39775 | 148132 | 156444 | 1.64708 | 172922 | 181083 { 1.89100 | 197238
15 1.39915 | 1.48271 | 156582 | 164845 | 1.73059 | 1.81218 | 1.68324 | 197372
16 1.40054 | 1.48410 | 156720 | 164983 | 1.73195 | 1.81355 { 1.68450 | 1.97506
17 140194 | 148549 | 156858 | 165120 | 1.73331 | 1.81490 { 1.69594 | 1.97639
18 1.40333 | 1.48687 | 156996 | 1.65257 | 1.73468 | 181626 | 1.89728 | 197773
19 1.40473 | 148826 | 157134 | 1.85394 | 1.73604 | 181761 | 1.89863 | 1.97906
20 1.40613 | 148965 | 157272 | 1.65532 | +.73741 | 181807 | 1.80957 | 1.98040
21 140752 | 149104 | 157410 | 1.65669 | 1.73877 | 1.82032 | 1.90132 | 1.98173
22 1.40892 | 149243 | 157548 | 1.65806 | 1.74013 | 1.82168 | 1.00266 | 1.98307
23 141031 | 149382 | 157687 | 165943 | 1.74150 | 1.82303 | 1.90401 | 1.98440
24 1.41171 | 149520 | 157825 | 1.66081 | 1.74286 | 1.82438 | 1.90535 | 1.98574
25 1.41310 | 1.49659 | 157963 | 166218 | 1.74472 | 1.82574 | 190670 | 1.98707
26 1.41450 | 1.49798 | 158101 | 156355 | 1.74559 | 1.82709 | 1.90804 | 198841
27 1.41589 | 149937 | 158238 | 1.66492 | 1.74605 | 182845 | 190939 | 1.08974
28 141729 | 1.50075 | 1.58376 | 166529 | 1.748%1 | 182980 | 1.91073 | 1.99108
29 141868 | 1.50214 | 158514 | 166766 | 1.74067 | 1.83115 | 1.91207 | 1.99241
30 1.42008 | 150353 | 158652 | 1.66003 {1 1.75104 | 1.83251 | 1.91342 | 1.90375
3 142147 | 150492 | 158790 | 167041 | 1.75240 | 1.83385 | 1.91476 | 1.99508
32 142267 | 1.50630 | 1.58928 | 1.67178 | 1.75376 | 1.83521 | 1.91610 | 1.99641
33 1.42426 | 150769 | 1.50066 | 167315 | 1.75512 | 1.83657 | 1.91745 | 1.99775
34 142565 | 1.50908 | 1.56204 | 167452 | 1.75649 | 1.83792 | 1.91879 | 1.9%008
35 142705 | 151046 | 159342 | 167589 | 1.75785 | 1.83027 | 1.82013 | 2.00041
3% 142844 | 151185 | 156480 | 167726 | 1.75921 | 1.84062 | 192148 | 200175
37 1.42984 | 1.51324 1 1.58617 | 167863 | 1.76057 | 1.84108 | 1.92282 | 2.00308
38 143123 | 153462 | 156755 | 168000 | 1.76193 | 1.84333 | 1.92416 | 2.00441
39 1.43262 | 1.51601 | 150893 | 168137 | 1.76320 | 1.84468 | 1.92550 | 2.00574
40 143402 | 1.51739 | 160031 | 1.68274 | 1.76465 | 1.84603 | 1.02685 | 2.00708
4 143541 | 151878 | 1.60169 | 168411 | 176601 | 1.84738 | 1.92819 | 2.00841
12 1.43660 | 1.52017 | 160307 | 168548 | 1.76737 | 1.84873 | 1.92953 | 2.00674
43 1.43820 | 1.52155 | 160444 | 168685 | 1.76873 | 1.85009 | 1.93087 | 2.01107
44 1.43959 { 152294 | 160582 | 1.68821 | 1.77010 | 1.85144 | 1.93221 | 2.01240
45 1.44098 | 1.52432 | 1.60720 | 1.68958 { 1.77145 | 1.85279 | 1.93355 | 2.01373
46 144237 | 152571 | 1.60857 | 169095 { 1.77282 | 1.95414 | 4.93490 | 2.01506
47 1.44377 | 1.52709 | 1.60095 | 1.69232 | 1.77418 | 1.85549 | 1.93624 | 2.01640
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Min. 16° 17° 18" 19" 20° 21° 22" 23°
48 144515 | 1.52848 1 1.61133 | 169360 | 1.77553 | 1.85684 | 1.03758 | 2.01773
49 1.44655 | 1.52986 | 1.61271 | 1.69506 | 1.77689 | 1.85819 | 193892 | 2.01306
50 1.44794 | 1.53125 | 161408 | 1.69643 | 1.77825 | 1.85054 | 1.94026 ) 2.02029
51 1.44934 | 1.53263 | 1.61546 | 1.68779 Y 1.77961 | 1.86089 | 1.94160 | 2.02172
52 145073 1 153401 | 1.61683 | 1.69916 | 1.78097 | 1.86224 | 1.94294 | 2.02305
53 145212 | 153540 | 1.61821 | 1.70053 | 1.78233 | 1.86358 | 1.94428 | 2.02438
54 1.46351 | 1.53678 | 1.61850 | 1.70180 | 1.78368 | 1.86494 | 1.94562 | 2.02571
55 145490 | 153817 | 162006 | 1.70327 | 1.78505 | 1.86629 | 1.94696 | 2.02704
56 1.45629 | 1.53955 | 1.62234 | 1.70463 | 1.78641 | 1.86764 | 1.94830 | 2.02837
57 1.45769 | 1.52093 | 162371 | 1.70600 | 1.78777 | 186899 | 1.94964 § 2.02970
58 145908 | 1.54232 | 162509 | 1.70737 { 1.78912 | 1.67034 | 1.95008 | 2.03103
59 146047 | 154370 | 162647 | 170873 | 179048 | 187168 b 1.95252 | 2.03235
60 1.46186 | 1.54509 | 1.62784 | 1.71010 | 1.75184 | 1.87303 | 1.95366 | 2.03368

Cic hiing d€ xac lip thudc sine 5-inch tir 24" dén 31"
| Mia. 24 25" 26° 27° 28" 2¢° a0 3’
) 203368 | 211309 | 219186 | 2.26995 | 2.34736 | 2.42405 | 2.50000 | 2.57519
1 203501 { 211441 | 219316 | 227125 | 2.34864 } 242532 | 250126 | 2.57644
2 203634 | 211573 | 219447 | 227251 | 2.34903 | 2.42659 | 2.50252 | 2.67768
3 203767 | 211704 | 219578 | 2.27384 | 2.35121 | 2.42786 | 2.50876 | 2.57893
4 203900 | 211836 | 219708 | 227513 | 2.35249 | 2.42913 | 2.50604 | 2.58018
5 2.04032 | 211968 | 219839 | 2.27643 | 2.35378 | 2.43041 | 2.50630 [ 2.58142
6 2.04166 | 212100 | 299970 | 227772 | 2.35506 | 2.43168 | 250755 | 2.58267
7 2.04208 { 212231 | 220100 | 227002 | 2.35634 | 2.43295 | 2.50881 | 2.58391
] 204431 | 212363 | 220231 | 2.28031 | 2.35763 ] 2.43422 | 2.51007 | 2.58516
9 204563 | 2.12495 | 2.20361 | 228161 | 2.35801 | 2.4354% | 251133 | 2.58640
10 204696 | 212626 | 2.20492 | 2.28290 | 2.36019 | 2.43576 | 251259 | 258765
1B 2.04829 | 212758 | 2.20622 | 2.28420 | 236147 | 2.43803 | 251384 { 2.58889
12 2.04862 | 212800 | 220753 | 2.28549 | 2.36275 | 2.43830 [ 251510 | 2.59014
13 205004 | 213021 | 2.20883 | 228678 | 2.36404 | 2.44057 | 251636 | 250138
14 205227 | 213153 | 221014 | 2.28808 | 2.36532 | 2.44184 | 251761 | 2.59262
15 205359 | 213264 | 221144 | 228937 | 2.36660 | 244311 | 251887 | 2.59387
16 205492 | 213416 | 221275 | 2.29066 | 2.26786 | 2.44438 | 2.52013 | 2.59511
17 2.05625 | 213547 | 2.21405 | 2.29196 | 2.35946 | 2.44564 | 252138 | 2.59635
18 206757 | 213679 | 2.21536 | 2.20325 | 2.37044 | 2.44691 | 2.52264 | 2.50760
19 205890 | 213810 | 221666 | 229454 | 237172 | 244818 | 2.52389 | 2.59884
20 206022 | 213942 | 2.21796 | 2.29583 | 2.37300 | 2.44945 | 252515 | 2.60008
21 206155 | 214073 | 2.21927 | 229712 | 2.37428 | 2.45072 | 2.52640 | 2.60132
22 2.06287 | 214205 | 222057 | 2.20842 | 2.37566 | 2.45198 | 2.52766 | 2.50256
23 206420 | 214336 | 222187 | 229971 | 237684 | 2.45325 | 2.52891 | 2.60381
24 206552 | 214468 { 222048 | 230100 | 2.37812 | 245453 | 253017 | 2.60505
25 2.06685 | 214580 | 222448 | 230220 | 2.27940 | 245570 | 2.53142 | 2.60629
26 2.06817 | 214730 | 222576 | 2.30358 { 2.38066 | 245705 | 2.53268 | 2.60753
27 206950 | 2.14862 | 2.22708 | 230487 | 2.38196 | 2.45832 | 253393 | 260877
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Min. 29" 25 26" 21° 28" 2° 30° 3"
28 207082 | 214993 { 2.22639 | 2.30616 | 2.38324 | 2.45059 { 253519 | 261001
29 207214 | 215124 § 2.22969 | 2.30745 | 2.38452 | 2.46085 | 253644 | 261125
30 207347 | 215256 | 2.23099 | 2.30874 | 2.38579 | 246242 | 253769 | 2.61249
kY 207479 | 215387 | 223220 | 2.31003 | 2.38707 | 246338 | 253894 | 261373
32 2.07611 | 2.15518 | 223350 | 2.31132 | 2.38835 | 2.46465 | 2.54020 | 261407
33 2.07744 | 2.15649 | 2.23480 | 231264 | 2.38963 | 246581 | 254145 | 26162
34 2.07876 | 2.15781 | 2.23619 | 2.31390 | 2.39091 | 2.46718 | 254270 | 261745
35 2.08008 | 2.15912 | 2.23749 | 231549 | 2.39218 | 2.46844 | 2.54395 | 2.61889
36 2.08140 { 216043 | 2.23880 | 2.31648 | 2.39346 | 2.46971 | 254521 | 2.61993
37 2.08273 | 216174 | 224010 | 231777 | 239474 | 2.47007 | 254646 | 262117
38 208405 | 216305 | 2.24140 | 2.31906 | 238601 | 2.47224 | 254771 | 262241
38 208537 | 2.16436 | 2.24270 | 2.32035 | 2.35729 | 2.47350 | 2.54896 | 2.62364
40 2.08669 | 216567 | 2.24400 | 2.32163 | 2.30857 | 2.47477 | 2.55021 | 2.62488
4 2.08801 | 2.96698 | 2.24530 | 2.32292 | 239884 | 2.47603 | 255146 | 262612
42 208934 | 216830 | 2.24660 | 2.32421 | 240112 | 247729 | 255271 | 262736
43 209066 | 216961 1 224789 | 2.32550 | 240038 | 2.47856 { 2.55397 | 2.52860
44 209198 | 217092 | 2.24919 | 2.32679 | 2.40367 | 2.47082 | 2.55522 | 2.52983
45 209330 | 217223 | 2.25049 | 232807 | 2.40494 | 248108 | 2.55647 | 2.63107
46 2.09462 | 217354 | 225179 | 2.32936 | 2.40622 | 248235 | 255772 | 2.63231
a7 2.00594 | 217485 | 225309 | 2.33065 | 2.40749 | 248361 | 2.55896 | 2.63354
48 2.09726 | 217616 | 2.25430 | 233193 | 2.40877 | 2.48487 | 2.56021 | 2.63478
43 209858 | 217746 | 225569 | 2.33322 | 2.41004 | 2.48613 | 2.56146 | 2.63602
50 209990 | 217877 | 2.25698 | 233451 { 241132 | 2.48739 | 256273 | 2.63725
51 210122 | 218008 | 2.25828 | 2.33579 | 2.41259 | 2.48866 | 2.56396 | 262840
52 210254 | 2.98439 | 2.25958 | 2.33708 | 2.41386 | 2.48992 | 256521 | 2.63972
53 210386 | 218270 | 2.25088 | 2.33836 | 241514 | 2.49118 | 2.56646 | 264006
54 210518 | 218401 | 2.26217 | 2.338656 | 241641 | 2.49244 | 256771 | 264219
55 210650 | 2.18532 § 2.26347 | 2.34003 | 2.41769 { 2.48370 | 2.56895 | 254343
56 210782 | 218663 | 2.26477 { 2.34222 | 2.41896 | 2.45496 | 2.57020 | 2.64466
57 210914 | 218793 | 2.26606 { 2.34350 | 2.42023 | 2.49622 | 257145 | 264500
58 2.11045 | 218924 | 226736 | 2.34478 | 2.42150 | 2.49748 | 257270 | 264713
59 211177 | 2.19055 | 2.26866 | 2.34607 | 2.42278 | 2.40874 | 257394 | 2.64836
60 211308 | 2.19186 | 2.26995 | 234736 | 2.42405 | 2.50000 | 257519 | 2.64060

Cic hiing 8¢ xdc lip thude sine S-inch 1i 32 deén 39"
Min. 3z’ 33 a4 35! 36° ar st ki
0 264960 | 2.72320 | 2.79596 | 2.86786 | 2.93893 | 3.06908 | 3.07831 | 314860
i 265083 | 2.72441 | 2.79717 | 2.86907 | 2.94010 | 3.01024 | 3.07945 | 3.14773
2 2.65206 | 2.72563 | 2.79838 | 2.87026 | 2.94128 { 3.01140 | 3.08060 | 3.14886
3 2.65330 | 2.72685 | 2.79958 | 287146 | 2.94246 | 3.01256 | 3.08174 | 3.14908
4 265453 | 2.72807 | 2.80079 | 2.87265 | 2.94363 | 3.01372 | 5.08280 | 3.15112
5 265576 | 2.72929 | 2.80199 | 2.87384 | 2.94481 | 3.01485 | 3.08403 | 3.15225
6 2.65699 | 273051 | 2.80319 | 2.87503 | 2.94508 | 3.01604 | 3.08518 | 315338
7 265822 | 273173 | 2.80440 | 2.87622 | 2.94716 | 3.01720 | 3.08632 | 3.15451
8 2.65046 | 2.73205 § 2.80560 | 287741 | 2.94833 | 2.01836 | 2.08747 { 3.15564
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Min. 32" 33" 34" 35° 36° 3 38° 35°
g 2.66069 | 2.73416 | 2.80681 | 2.67860 | 2.94951 | 3.01952 | 3.08861 | 3.15676
10 2.56192 | 273538 | 2.80801 | 2.67978 | 2.05068 | 3.02068 | 3.08976 | 3.15789
14 2.66315 | 2.73660 | 2.80921 | 2.88097 | 2.95185 | 3.02184 | 3.08090 | 3.15602
12 2.66438 | 2.73782 | 281042 | 2.88216 | 2.95303 | 3.02300 | 5.09204 | 3.16015
13 266561 | 273903 | 281162 | 2.88335 | 2.95420 | 3.02415 | 3.09318 | 3.i6127
14 2.66684 | 2.74025 | 2.81282 | 2.88454 | 2.95538 | 3.02531 | 3.09433 | 3.16240
15 2.66807 | 2.74147 | 2.61402 | 2.88573 | 2.95655 | 3.02647 | 3.00547 | 3.16353
16 2.66930 | 2.74268 | 281523 | 2.88691 | 2.95772 | 3.02763 | 3.00661 § 2.16485
17 2.67053 | 274390 | 2815643 | 2.88810 | 2.95889 | 3.02878 | 3.09775 | 3.16578
18 267176 | 274511 | 2.81763 | 2.88920 § 2.96007 | 3.02994 | 3.09890 | 3.16690
9 267299 | 274633 | 281883 | 2.89048 | 2.96124 | 3.03110 | 2.10004 | 3.16803
20 267422 | 274754 | 2.82003 | 289166 | 2.96241 | 3.03226 | 310418 | 316915
21 2.67545 | 274876 | 2.82123 | 2.89285 | 2.96358 | 3.03341 | 310232 | 3.17028
22 267668 | 2.74997 [ 2.82243 | 2.80403 | 2.96475 | 3.03457 | 310346 | 3.1714¢
23 267791 | 275119 | 2.82364 | 2.89522 | 2.96592 3 3.03572 | 3.10460 | 3.17253
24 267913 | 2.75240 | 2.82484 | 289541 | 2.96709 | 2.03668 | 310574 | 3.17365
25 268036 | 2.75362 | 282604 | 2.89759 | 2.06827 | 2.03803 | 3.10688 | 3.17478
o6 2.68159 | 2.75483 | 2.82723 | 2.89878 | 2.96044 | 3.03919 | 3.10802 | 3.17590
7 268282 | 2.75605 | 2.82843 | 2.80606 | 2.97061 | 3.04034 | 3.10916 | 3.17702
28 2.68404 | 2.75726 | 2.82963 | 2.90115 | 2.97178 | 3.04150 | 311030 | 3.17815
29 268527 | 2.75847 | 283083 | 2.90233 | 2.97294 | 304265 | 311143 | 3.17927
30 2.68650 | 2.75960 | 2.83203 | 2.90351 | 2.97411 | 3.04381 | 311257 | 3.18039
k1| 268772 | 276090 | 283323 | 290470 | 2.97528 | 3.04496 | 3.11371 | 218151
12 268895 | 2.76211 | 2.83443 | 200588 | 2.97645 | 3.04611 | 3.11485 | 3.18254
33 2.65018 | 2.76332 | 2.83563 | 290707 | 2.97762 | 3.04727 | 311599 1 3.18376
34 2.69140 | 2.76453 | 2.83682 | 2.90825 | 2.97879 | 3.04842 | 311712 | 3.18488
3 269263 | 2.76575 | 2.83802 | 2.90943 | 2.97906 | 3.04957 | 3.11826 | 3.18600
36 2.69385 | 2.76696 | 2.83922 | 291061 | 2.98112 | 3.05073 | 311940 | 3.18712
k¥ 2.69508 | 2.76817 | 2.84042 | 291180 | 2.98223 | 3.05188 | 3.12053 | 3.18824
38 2.69630 | 276938 ( 2.84161 § 2.91208 | 2.98346 | 3.05303 | 3.12167 | 3.18935
39 2.69753 | 277059 | 2.84281 | 2.91416 | 298463 | 3.05418 | 312281 | 3.19048
a0 2.60875 | 2.77180 | 2.84401 | 2.81534 | 298579 | 3.05533 | 312394 | 3.19160
4 269998 | 277301 | 2.84520 | 2.91652 | 2.98606 | 3.05648 | 3.12508 | 3.19272
42 270120 | 2.77422 | 2.64640 | 20177t | 2.98813 | 3.05764 | 3.12621 | 2.19384
43 270243 | 2.77543 | 2.84759 | 2.91889 § 2.98929 | 3.05870 | 342735 | 3.19496
44 270365 | 2.77664 | 2.84879 | 2.92007 | 2.99046 | 3.05994 | 3.12848 | 3.19608
45 270487 | 277785 | 2.84998 | 2.92125 | 2.99162 § 3.06109 | 312962 | 318720
15 270610 | 277906 | 285118 { 2.92243 | 2.99270 | 3.06224 | 313075 | 3.19831
47 270732 | 2.78027 | 285237 | 292361 | 2.99395 | 3.06339 | 3.13188 | 3.19943
48 270854 | 2.78148 | 285357 | 292479 | 2.99512 | 3.06454 | 3.13302 | 3.20056
49 270076 | 278269 | 2.85476 | 2.92597 | 2.90628 | 3.08568 | 513415 | 3.20187
50 271099 | 2.78389 | 2.85596 | 2.92715 | 2.99745 | 3.06683 | 3.13529 | 3.20278
51 271221 | 278510 | 2.85715 | 2.92833 | 2.99861 | 3.06798 | 3.13642 | 3.20390
52 271343 | 278631 | 2.85834 | 2.92950 | 2.99977 | 3.06913 | 313755 | 320502
53 2.71465 | 2.76752 | 2.85854 | 293068 | 3.00094 | 3.07026 | 3.13868 ] 3.20613
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Min. 32" 3 34" 3" 36" 37 38° ag"
54 271587 | 2.78873 | 2.86073 | 293186 | 3.00210 | 3.07143 | 313982 | 3.20725
55 2.71709 | 2.78093 | 2.86192 | 2.93304 | 3.00326 | 3.07257 | 3.14095 | 3.20836
56 2.71831 | 2.79114 | 286311 | 2.93422 | 3.00443 | 3.07372 | 312208 | 3.20948
57 271853 | 2.79235 | 2.86431 | 2.03540 | 3.00559 | 3.07487 | 3.14321 | 3.21059
58 272076 | 2.79355 | 2.86550 | 2.93657 | 3.00675 | 3.07601 | 3.14434 | 3.21171
58 272198 | 2.79476 | 2.86669 | 2.93775 | 3.00791 | 307716 | 3.14547 | 3.21282
60 272320 | 279596 | 2086788 | 293893 | 3.00908 | 3.07831 | 3.14660 | 3.21394

Céc hiing d€ xdc lip thude sine 5-inch ti 40" dén 47"
| Min. a0° §1° 12 43° a8 45° 46° ar
0 321394 | 3.28030 | 3.34565 | 3.40099 | 347329 | 353553 | 359670 | 3.65677
1 321505 § 3.28139 | 3.34673 | 3.41106 | 347434 | 353656 | 3.50771 | 3.66776
2 321617 | 328249 | 334781 | 341212 | 3.47538 | 353759 | 359872 | 265875
3 321728 | 328359 | 334889 | 3.41318 | 3.47643 | 253862 | 3.50973 | 2.65974
4 321839 | 328468 | 334097 | 3.41424 | 347747 | 353965 | 260074 | 366073
5 321951 | 328578 | 335105 | 3.41531 | 347852 | 254067 | 260175 | 366172
6 322062 | 328688 § 3.35213 | 3.41637 | 3.47956 | 254170 | a60276 | 3.66271
7 322173 | 328797 | 3.35321 | 3.41743 | 348061 | 354273 | 360376 | 3.66370
B 329284 | 3.28907 | 335429 | 341849 | 3.48165 | 354375 | 3.60477 | 3.66469
9 322395 { 329016 | 335537 | 3.41955 | 3.48270 | 3.54478 | 3.60578 | 3.66568
10 322507 | 329126 | 3.35645 | 3.42061 | 2.48374 | 3.54580 | 3.60679 | 3.66667
11 3.22618 | 3.29235 | 3.35753 | 3.42168 | 348478 | 354583 | 3.60779 | 3.66766
12 3.22729 | 3.29345 | 2.35860 | 3.42274 | 3.48583 | 3.54785 | 3.60880 | 366865
13 322840 | 3.29454 | 3.35968 | 3.42380 | 3.48687 | 3.54858 | 3.60981 | 3.66964
14 322951 | 3.29564 | 3.36076 | 2.42486 | 348791 | 354600 | 3.61081 | 3.67063
15 323062 | 3.29673 | 3.36183 § 3.42592 | 3.48885 | 355003 | 361182 | 367161
16 32373 | 329782 | 336201 | 3.42697 | 3.48990 | 3.56195 1 3.61283 | 3.67260
17 323284 | 3.29892 | 3.36399 | 3.42803 | 3.49104 | 355297 | 3.61383 | 3.67359
18 3.23395 | 3.30001 | 336506 | 3.42909 | 3.49208 | 355400 | 3.61484 | 367457
18 323506 | 3.30110 | 3.36614 | 3.43015 { 3.49312 | 3.55502 | 3.61584 | 3.67556
20 323617 | 330219 | 3.36721 | 3.43121 | 3.49416 | 3.55604 | 3.616584 | 367655
21 323728 | 3.30320 | 338828 | 3.43227 | 3.49520 | 355707 | 361785 | 367753
22 3.23838 | 330438 | 3.36936 | 3.43332 | 3.49624 | 255800 | 361885 | 367852
23 323949 | 330547 | 3.37044 | 343438 | 3.49728 | 355011 | 361986 | 367950
24 324060 | 3.30656 | 337151 | 3.43544 | 3.49832 | 3.56013 | 5.62086 | 3.58049
25 3.2417% | 3.30765 | 3.37259 | 34349 | 349935 | 356115 | 362186 | 3.68147
26 324281 | 3.30874 | 337366 | 3.43755 t 350039 | 3.56217 | 3.62266 | 3.68245
27 324392 | 3.30083 | 3.37473 | 2.43861 | 3.50143 | 356319 | 3.62387 | 364344
28 324503 | 331082 § 3.37581 | 3.43966 | 3.50247 | 356421 | 262487 | 368442
29 3.24613 | 331201 | 3.37688 | 344072 | 350351 | 356523 | 262587 | 3.68540
30 324724 | 331310 | 337795 | 344177 | 3.50455 1 3.56625 | 3.62687 | 3.68639
3 3.24835 | 331419 | 337902 | 344283 | 3.50558 | 356727 | 3.62787 | 168737
32 324945 | 331528 | 3.38010 | 3.44388 | 350662 | 3.56829 | 5.62887 | 3.68835
33 325056 | 3.31637 | 338117 | 3.44494 | 3.50766 | 3.56931 | 3.62987 | 2.68933
34 325166 | 3.31746 | 3.38224 | 3.44599 | 350869 | 357033 | 363087 | 3.68031
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Min. 40° 11° 12" 43° 44° 45° 46" 7°
35 3.25277 | 3.31854 | 3.38331 | 3.44704 | 350872 | 357135 | 3.63187 | 3.69130
3% 3.25387 | 3.31963 | 3.28435 | 3.44810 | 3.51077 | 3.57236 | 3.63287 | 3.69228
kI 325498 | 3.32072 | 338545 § 3.44915 | 351180 | 3.57338 | 3.63387 | 3.69326
a8 325608 | 332181 | 338652 | 3.45020 | 351284 | 357440 | 363487 | 3.60424
39 325718 | 332289 | 3.3875y | 3.45126 [ 351387 | 357542 | 3.63587 | 3.69522
40 3.26829 { 3.32398 | 3.3886C | 345231 | 251401 | 357643 | 263687 | 3.69620
4 326939 | 3.32607 | 338973 | 3.45336 | 351504 § 357745 | 363787 | 359718
42 3.26049 | 3.32615 § 239080 | 3.45441 | 351697 | 357846 | 3.63886 | 3.69816
43 326159 | 332724 | 339187 | 3.45545 | 3.51801 | 3.57948 | 3.63986 | 3.69913
44 226270 | 3.32832 | 3.39294 | 3.45651 | 351004 | 358049 | 3.64086 1 3.70011
45 326380 | 332041 | 3.39400 | 3.45757 | 3.52007 | 3.58151 | 3.64186 | 3.70108
46 3.26490 | 3.32049 | 339507 | 3.45862 } 352111 | 3.58252 | 3.64285 | a.70207
47 3.26600 | 3.33158 | 339614 | 3.45067 | 252214 | 358354 | 264385 | 3.70305
48 3.26710 | 3.33266 | 3.39721 | 3.46072 | 3.52317 § 3.58455 | 364484 | 3.70402
49 326820 | 3.33375 | 3.39827 | 3.46177 | 352420 | 3.58557 | 3.64584 | 3.70500
50 326930 | 3.33483 | 3.39934 | 3.46281 | 352523 | 3.58658 | 3.64683 | 3.70508
51 3.27040 | 3.33591 | 340041 | 245386 | 352627 | 3.56750 | 364783 | 3.70605
52 3.27150 | 3.33700 | 34014~ | 346491 | 352730 | 3.58861 | 3.64882 | 3.70793
53 3.27260 | 333808 | 3.40254 | 3.46595 | 3.57833 | 358962 | 3.64982 | 3.708%0
54 3.27370 | 333915 | 3.40360 | 346701 | 352935 | 350063 | 2.65081 | 3.70086
55 3.27480 | 3.34025 | 3.40467 | 346806 | 3.53039 | 3.59164 | 3.65181 | 3.71085
56 327590 | 3.34133 | 240573 | 3.46910 | 353142 1 3.59266 | 3.65080 | 3.71183
57 327700 | 334241 | 3.40680 | 3.47015 | 353245 | 359367 | 3.55379 | 3.71280
58 3.27810 | 3.34349 | 3.40705 | 3.47120 | 352348 | 3.59468 | 365478 | 3.71378
59 327920 | 3.34457 | 3.40003 | 3.47225 | 353451 | 359569 | 3.65578 | 2.71475
60 3.28030 | 3.34565 | 3.40009 | 3.47379 | 3.53553 | 3.59670 | 365677 | 3.71572

Cdc hiing 4 xac 14p thudc sine 5-inch tir 48° dén 55"
Min. 43¢ 49" 50" 51° 52° 53¢ 54° 55"
0 371572 | 3.77355 | 3.83072 | 3.88573 | 3.94005 | 399218 | 4.04508 | 4.09576
1 3.71670 | 3.77450 | 383116 | 3.88665 | 3.94095 | 3.99405 | 4.04584 | 4.09659
Z 371767 | 3.77546 | 3.83209 | 2.88756 | 3.94184 | 3.99493 | 4.04679 | 4.09743
3 371864 | 377641 | 3.83303 | 3.85847 | 3.94274 | 5.99580 | 4.04765 | 4.09826
4 371961 | 3.77736 | 3.83396 | 3.88939 | 2.54363 | 3.50665 | 4.04850 | 4 09909
5 3.72059 { 3.77831 | 3.834uy | 3.89030 | 3.94453 | 3.99755 | 4.04036 | 4.09993
6 3.72156 | 3.77927 | 3.83583 | 3.89122 | 3.94542 | 3.95842 | 405021 | 4.10076
7 3.72253 | 3.78022 | 3.836 5 | 3.89213 | 394631 | 3.99930 | 4.05106 | 4.10159
8 3.72350 | 3.78117 | 383763 | 3.89304 | 394721 | 4.00017 | 4.05191 | 410242
g 372447 | 378212 | 383862 | 3.89395 | 3.94810 | 4.00104 | 4.05277 | 4.10325
10 3.72544 | 378307 | 382275 | 3.89487 | 204890 | 400181 | 405362 | 2.10409
| 372647 | 3.78402 | 3.84040 | 3.89578 | 394988 | 4.00279 1 405447 | 410492
12 3.72738 | 3.78498 | 384142 | 389669 | 3.95078 1 4.00366 | 4.05532 | 4.10875
13 3.72835 | 3.78593 | 284235 | 3.89760 | 3.95167 | 4.00453 | 4.05617 | 4.10658
14 372932 | 278688 | 3.84378 | 3.89851 | 3.95256 | 4.00540 | 4.05702 | 4.10741
15 3.73029 | 3.78783 | 3.84421 | 3.89842 | 3.95345 | 4.00627 | 4.05787 | 4.10823
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Min. 43° 49° 50° 51" 52° 53" 54° 55°
16 373126 | 3.78877 | 3.84514 | 3.90033 { 395434 | 4.00714 | 405872 | 4.10806
17 3.73222 | 3.78972 | 384607 | 390124 | 395523 | 4.00801 | 4.05957 | 410989
18 373319 | 3.79067 | 3.84700 | 390215 | 3.95612 | 4.00888 | 4.06042 | 411072
19 3.73416 | 379162 | 3.84793 | 390306 | 3.35701 | 4.00975 | 4.06127 [ 4.11155
20 3.73513 | 3.79257 | 3.84886 | 390397 ) 3.95790 | 4.01062 | 4.06211 | 411238
21 3.73609 | 3.79352 | 3.84978 | 350488 | 3.95878 | 4.01148 | 4.06296 | 4.11320
22 3.73706 | 3.79446 | 3.85071 | 390579 | 3.95067 | 4.01235 | 4.06381 | 411403
23 3.73802 | 3.79541 | 3.85164 | 390669 | 3.96056 | 4.01322 | 4.06466 | 411486
24 3.73899 | 3.79636 | 3.85257 | 390760 | 33145 | 4.01409 | 4.06550 | 4.11568
25 373996 | 379730 | 2.85349 | 390851 | 396234 | 401495 | 4.06535 | 4.11651
26 3.74092 | 3.79825 | 3.85442 | 390942 | 3.96322 | 4.01582 | 4.06720 § 411733
27 3.74189 | 3.79919 | 3.85535 | 391032 | 3.96411 | 4.01669 | 4.06804 | 4.11816
28 3.74285 | 3.80014 | 3.85627 | 391123 | 396500 | 4.01755 | 4.06889 | 4.11898
29 3.74381 | 380109 | 3.85720 | 391214 | 306588 | 4.01842 | 4.06072 { 4.11981
30 3.74478 | 3.80203 | 3.85812 | 391304 | 396677 | 4.01928 | 4.07058 { 412063
3t 3.74574 | 3.80297 | 3.85905 | 391395 | 396765 | 4.02015 | 4.07142 | 4.12145
32 3.74671 | 3.80302 | 3.85997 | 3.91485 | 3.98854 | 4.02101 | 407227 | 4.12228
33 374767 | 3.80486 | 386090 | 3.91576 | 396942 | 402188 | 407311 | 412310
34 374863 | 3.80581 | 3.86182 | 291866 | 39703+ | 4.02274 | 407395 { 412392
35 374959 | 3.80675 | 3.86274 | 391756 | 397119 | 4.02361 | 4.07480 | 4.12475
36 375056 | 3.80769 | 3.86367 | 291847 | 3.97207 | 4.02447 | 4.07564 { 4.12557
ar 375152 | 3.80853 | 3.86459 | 291937 | 3.97296 | 4.02533 | 4.07648 { 412629
38 3.75248 | 3.80958 | 3.86551 | 292027 | 2.97384 | 4.02819 | 4.07732 | 412721
39 3.79344 | 3.81052 | 386644 | 392118 | 3.97472 | 4.02706 | 4.07817 { 412803
40 375440 | 3.81946 | 3.86736 | 292208 | 2.97560 | 4.02792 | 4.07901 | 4.12885
41 375536 | 3.81240 | 3.86828 | 292208 | 397649 | 4.02878 | 4.07985 | 4.12967
42 375632 | 3.81334 | 3.86920 { 392388 | 3.97737 | 4.02954 | 4.08068 | 413049
43 3.757268 | 3.81428 | 387012 § 3.92478 | 3.97825 | 4.03050 | 4.08153 | 4.13131
44 375824 | 3.81522 | 3.87104 | 392568 | 397913 | 4.03136 | 4.08237 | 413213
45 3.75920 | 3.81616 | 3.87196 | 3.92658 | 2.98001 | 4.03222 | 4.08321 | 413205
46 176016 | 3.81710 | 387288 | 392748 | 3.98080 | 4.03308 | 4.08405 | 4.13377
a7 376112 | 381804 | 3.87380 | 302839 | 598177 | 4.03394 | 4.08489 | 4.13459
a8 3.76207 | 3.81895 | 3.87472 | 392926 | 2.08265 | 4.03480 | 4.08572 | 4.13540
49 3.76303 | 3.81992 | 3.87564 | 3.93018 | 3.98353 | 4.03566 | 4.08656 | 4.13622
50 376399 | 3.52086 | 387656 | 3.93108 | 3.98441 | 403652 | 4.08740 | 4.13704
51 376495 | 3.82179 | 387748 | 393198 | 3.98529 | 4.03738 | 4.08824 | 413785
52 3.76590 | 3.82273 | 3.87840 | 293288 | 598616 | 4.03823 | 4.08808 | 4.13867
53 376686 | 3.82367 | 387931 | 3.93378 | 3.98704 ) 4.03909 | 408991 | 4.13949
54 376782 | 3.82461 | 31.88023 { 193468 | 3.98792 | 4.03995 | 4.08075 | 4.14030
55 3.76877 | 3.82554 | 3.88115 | 393557 | 398980 | 4.04081 | 4.09158 | 414112
56 376973 | 3.82648 | 3.88207 | 3.93647 | 3.98067 | 4.04166 | 408942 | 414193
57 377068 | 3.82742 | 3.88298 | 3.03737 | 3.99055 | 4.04252 | 4.09326 | 4.14275
58 3.77164 | 3.82835 | 388390 | 3.93826 | 3.99143 | 4.04337 | 4.08409 | 414356
59 3.77259 | 3.82929 | 3.88481 | 3.93916 | 399230 | 4.04423 | 4.09493 | 4.14437
60 3.77355 | 3.83002 | 3.88573 | 3.04005 | 399315 | 4.04508 | 4.00576 | 4.14519
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Bo chinh xdc géc va d) edn.—Khi cdn dd chinh xéc cao trong do dac céc géc,
hoac khi bit diu gla cong cdc con, thudmg sif dung ede dia. Nguyén tde cia
phuong phip dia do d§ cén 14 néu hai dla ¢6 dutng kinh khéc nhau duge dat cdch
nhau heje tiép xdc véi nhau, ede duing tiép tuy&n theo chu vi cia chiing s bidu
thi géc hosic 49 cén, thy theo dutmg kinh ciia hai dia va khodng céch giita chiing.

S4p xé&p chudn duge néu trén Hinh, dang thong dung d& bdt d4u gia cong hinh
cén holc do dac cdce géc mot cdch chinh xéc, duge x4c 1ap bing céc dia. Chudn nay
gdm hai canh thing A va A, c6 thé diéu chinh, tiép xiic vdi cdc dia B va B,. Goc
heic dé con giita hai canh thdng phu thudc vao cdc dudng kinh dia va khoang
cach tam C, ¢ ba kich thudc c6 thé do mét cdch chinh xac, ¢6 thé xdc 14p theo gée
cho truge véi 4 chinh xde rat cao. Hon nita, néu gitt lai ban ghi ba kich thudge ds,
¢6 the téi 14p ching mét cach chinh x4c va nhanh chéng vio thai didm bat ky. Co
thé dung cdc nguyén tdc dudi day dé didu chinh va gidi quyét cac van d8 tuong tu
c6 the phat sinh trong thye tidn. Dai khi con ¢6 thé sif dung cdc dia d& x4e lap chi
tiét theo vi tri géc (nghiéng} khi chiing cdn gia cong chinh xdc theo géc cho trudc,
ciing theo cdc nguyén tic dudi day.

Nguyén tde tinh 45 con

Che trude Cén tim Nguyén tde

Gondoot Canfinch Chia cénAoet cho 12

Cénfinch Can/foot Nhdn chndinch vii 12

Gac duling kinh hai ddu vi Cinftoat Liy dudng kinh Kin trit dubng kinh nhé; chia
chidu dai doan c6n theg inch cho chifu dai doan cfin; nhin thuong s voi

12.

Duting Kinh 'n v chifu dai Bung kinh 4 ¢du nhd  |Chia cénAool cha 12; nhin vii chifu dai edn;
cén theo inch. cénifoot thea inch |y duiing kinh Ign trr ket qua.

Bubng Kinh nhd v chifu dai  |DuBing kinh & ddutan  {Chia con/foot cho 12; nhdn vdi chidu dai con:
cfin theo inch, cfinfoot thed inch cfng vai duding kinh nhd.

Cansfoot va hai duiing kinh theo |Khodng cdch gida hai |ty duBng kinh fon trir dusng kinh nhd; chia
inch duing kinh thee inch | cho cdn/foot; nhin thuong 58 wéi 12.

Cdnsfoot B cdn & chifu dai xie|Chiz conffoot cho 12; nhin wéi chidu dai 92

dinh theo inch. cho cia doan cdn.
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Cén/fool va goc tuong dng

Chnflool Gde con d?rg::gm tenfoot Gie con agg:;g m
1/64 o° 4 29 [P ART Y 1-7/8 8% 56 4" 40 28 2"
1732 0 857 0 4329 1-1546 91351 4 36 56
1416 017 54 0 857 2 93138 4 45 49
332 0 26 51 013 26 2-1/8 10 711 533
118 035 49 017 54 2-1/4 10 42 42 52121
5/32 0 44 46 02223 2-%8 1118 11 539 5
316 053 43 026 51 2-172 115337 5 56 49
7132 1240 03120 2-5/8 1229 2 614 31
174 11137 035 49 2-3/4 13 424 63212
9/32 12034 040 17 2-7/8 13 39 43 64952
516 12931 0 44 46 3 1415 0 7730
11722 13928 049 14 3-1/8 14 50 14 725 7
318 147 25 053 43 3174 15 25 26 742 43
13/32 1 56 22 0" 58 11 3-3/8 16" 034 g 017
7116 2 519 1240 3112 16 35 39 B 17 50
15/32 2 14 16 178 3-5/8 17 10 42 5 35 21
112 22313 11137 3-314 17 45 41 B 52 50
17/32 23210 116 5 378 18 20 36 910 18
9/16 241 7 120 33 4 18 55 29 927 44

19/32 250 4 125 2 4-1/8 19 30 17 945 &
5/8 25 1 12930 4-1/4 205 3 10 2 31
21/32 3 757 13359 4-3/8 20 29 44 10 19 52
1116 31654 138 27 4-172 21 14 22 10 37 1
23/32 32551 14255 4-5/8 2148 55 10 54 28
34 33447 147 24 4-3/4 232325 1111 42
25/32 343 44 15152 4-7/8 22 57 50 11 28 35
13716 15241 15620 5 233212 1146 6
27132 4137 2 049 5178 24 629 12 314
78 410 33 2 517 514 24 40 41 12 20 21
29732 419 30 2 945 538 25 14 50 12 37 25
15/1§ 42826 21413 B2 25 48 53 12 54 27
132 437 23 218 41 5-5/8 26 92 52 1313 26
1 4 46 19 223 9 5-3/4 26 56 47 1328 23
1-1/16 5411 232 6 5-7/8 27 30 36 13 45 18
1-1/8 522 3 241 2 ] 28 421 4 210
1-3/16 5 39 55 2 49 57 5-1/8 28 38 1 1419 0
1-1/4 557 47 2 5853 5-1/4 29 11 35 14 35 48
$-5/16 6 15 28 3749 6-3/8 2945 5 14 52 32
1-3/8 63329 316 44 6-1/2 30 18 29 15§15
I 4z 65118 325 40 6-5/6 3051 48 15 25 54
1172 7910 33435 6-3/4 3125 2 15 42 31
1-9/16 727 0 34330 6-7/8 3 58 11 1559 5
1-5/8 7 44 49 35225 7 323113 16 15 37

1-11116 8 238 4119 7-1/8 33 411 1632 5
1-3/4 82027 410 14 7-1/4 3337 3 16 48 31

113416 B 3816 419 8 7-3/8 34 949 17 454
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Tim gbéc « v§i ) ¢on T cho trude theo inch/foot.—

o = Zarchn(T/24)

Tim dd con/foot T véi goe o cho trude theo d§.—
T = 24 tan{w/2) inch/foot.

Tim gée «, cho trude cdce kich thude D, d, va C.—Goi K 1A hiéu cic dudng
kinh dia chia cho hai 1in khodng céch tdm, K = (D - &420C), thi o = 2 arcsink.

Tim d) cdn T do d cic gée vudng vdi dudng di qua cédc tim dia, cho
trudc céic kich thude I, d, va C.—Tinh K theo céng thiec néu trén, thi:

T = 24K / V1 - K? inch/foot.

Tim khodng cdch tam C, cho trude dé con T theo inch/foot.—
_D-d 1+(T/24f
2 T/24

Tim khoing cich tim C, cho trudc gic o, cdc kich thude D va d.—
C = (D - d¥/2 sin{w/2} inch.
Tim d$ ¢én T do & cac gic vudng vdi mit canh.—Khi mét canh duge chon

lam dubng co ban va df con duge do vudng géc vdi dubing d6, tinh K theo céng
thdc néu trén va ding cdng thie duéi diy A& tinh T

C nch.

2

117 inchffoot

T =24K

Tim khoang céich tdm C khi d§ céon T duge do ¢ mdHt canh.—
D-d

Cz o
J2-2/ 1+ (T /127

Tim dudmg kinh D ciia dia 16n ti€ép xvic véi cdc dia nho, cho trude dudng
kinh d va géc a.—

inch

) . D:dx1+sm(uf2),

- nch
4 P 1 - sin(c / 2)
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Xdc Igp khéi chusin-—kich thuge inch Tiéu chudn Lién bang GGG-G-15C
S8 b0 1 (81 khé)
Serie Ihif nhat: gia s0°0.0001 inch (9 khd)
01001 | 01002 | 01003 | 01004 | c.1005 | 0.1006 | 01007 | 0.1008 | o100

Sarig Ihi} hai: gia £§ 0.001 inch (49 khik
0101 | 0102 | 0103 | 0104 | 0105 | 0106 | 0107 ¢ 0108 | 0109 | 0110
DA | 0112 | 0113 | 0114 | 015 | 0146 | 0117 § 0118 | 0119 | 0126
0121 | 0122 | 0123 | 0124 | 0425 | 0126 | 0427 ¥ o128 | 0120 | 0130
0131 | 0132 | 0133 | 0134 | 0135 | 0136 | 0137 | 0138 | 0139 | 0140
0141 | 0142 | 0143 | 0144 | 0145 | 0146 | 0147 | 0148 § 0.149

-~ Serig thi ba: gia s& 0.850 inch {19 khdi)
0.050 0.100 0150 0.200 0.250 0.300 0.350 0.400 0.450 0.500
1.550 0.600 0.650 0.700 0.750 0.800 0.850 o900 0,950

Serie thid tu: gia 0 1.000 inch (4 khii)
1.000 2.000 | 3.000 i 4.000
Tidu chudn khéng néu rd 58 b 2, 3, va 4,
Sdp x€p thee gia s6 ting din &8 tién s dung.
Vi du. Thiét Igp chdng khoi chudn: Xdc dinh cdc khéi cdn thist d€ ¢6 kich thude
3.6742 inch.

1) 8t dung 88 lugng khéi chudn it nhat dé lap kich thude cho trude nhim tranh
ting sai s& do khodng hé giita cdc khéi.
2) Lya chen cac khéi dya trén sy loai bd lién tiép chir s6 bén phdi cia kich thuge
yéu cdu,
3) Cée ching duge xay dung c6 thé c6 hosic khong ¢é khdi 16t

3.6742

-0.100  Trit bat 0.100 khi s dung hai khgi 16t §.050

3.5742

-0.1002 Loai bé 0.0002 vdi khai 0.1002 tit serie thif nhat va

3.4740 thye hién phép trir

-0.124  Loai bd 0.004 véi khéi 0.124 tir serie thit hai va

3.3500 thuyc hién phép tris

-0.350  Loai b 0.350 vdi khéi 0.350 tif serie thit ba va loai bd

:3.0000 3.000 véi khai 3.0000 tif serie thit tuf va thuc hién
G.0000 phép tri.

Chéng cdc khéi chudn gdm: 2 khéi 16t 0.050
1 khéi 0.124
i khai 0.350
1 khéai 3.0000
Do sfng trugt mang cd.—Sdng trugt va ranh mang ¢4 phéi duge gia cong
chinh xdc theo chiéu ring cho truéc, thudng duge do bling c4ch ding cdc ddy hoac
thanh tru theo céc kich thude x va y nhu trén hinh minh hoa.
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x { y
i
h
4
a NP |

1

B nhan dugce kich thuée x khi do séng trugt mang ¢4, hdy cong 1 vao cotangent
cida nda goc mang ci o, nhin véi dudng kinh D ¢da thanh tru, va cong tich nay
véi kich thuée a. D& ¢6 kich thude y khi do ranh trugt, hay eéng 1 vio cotangent
cia nifa géc mang ¢4 o, nhén véi dudng kinh D clia thanh try, va trir tich nay vdi
kich thu6c b. Bidu didn theo cong thiie:

x=Hl+cot4a)+a
y=56-D(1 + cot % a)
e=h xcoto

Thanh try hodc diy duge ding phai dd nhé dé didm tip xic e hai thap hon gée
hoac canh mang 4.

Kiém tra rdnh V bing cdch do qua céc chét.—Trong kiém tra ranh duge
néu trén Hinh 5, ¢dn do kich thude X qua céde chét c6 ban kinh R. N&u bist ban
kinh R, kich thudc Z, cdc géc o va B, van dé 13 xdc dinh kich thuge Y dé rit ra
kich thuée X. Néu vé& dudng AC tif ddy V dén tim chét bén trdi (Hinh 5), va
dudng CB tir tdm chét ndy dén tiép di€m véi canh V, s& tao thanh tam gide
vudéng, biét mjt canh CB v c6 thé zdc dinh géc CAR. Puiing vé tir tdm hinh tron
dén giao di€m cla hai ti€p tuyén cla dung trdn chia déi gée duge tao ra tif hai
ti&p tuyén d6, géc CAB sé bling ¥% (e + B} Tir d6 ¢6 thé tim duge chidu dai AC va
géc DAC, v6i AC da biét. wr tam gidc vudng ADC, c6 thé tim duge AD = Y.

& arg
L~ 2
L l"
[
1 am=
B 1

Hinh 5

C6 thé tinh X tir céng thie:

X=Z+2R[cscazﬁcosa;|3+1)

Vi du, néu R = 0.500, Z = 1.824, 0 = 45°, va p = 35°
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X=1824+(2x 0.5{csc 4

5" + 35°

X = 1.824 + csc 40%0s 5° + 1
X =1.824 + 1.5557 x 0.99619 + 1
X=1824+1550+1=4374

2

45° - 35° ]
cos +1

Puimg kinh diy d€ do ren tiéu chudn MY¥ va ren vit Whitworth tiéu chudn Anh

Buiing kinh d8y
Ren tidu chudn My

Buiing kinh day

fens | Bude, Ren tigu chudn Whitwerth
ek e Max. Min. Bxﬁ"%lgp Mazx. Min. B:;::": l::]?
q 0.2500 | 02250 | 0D.1400 01443 0.1900 0.1350 0.1409
4-1/2 | 0.2222 | 02000 | 0.1244 0.1283 0.1689 0.1200 0.1253
5 02000 | 0.1800 | 0.1120 0.1155 0.1520 0.1080 0.1127
5172 | 01818 | 0.1636 | 0.1018 0.1050 0.1382 0.0982 0.1025
6 0.1667 | 0.1500 | 00933 0.0962 0.4267 0.0900 0.0939
7 0.1428 | 01283 | c.os00 0.0825 0.1086 0.0771 0.0805
8 01250 | @.1125 | 00700 0.0722 0.0950 0.0675 0.0705
g | 04141 | 01000 | 00822 0.0641 0.0844 0.0600 0.0626
10 | 01000 | 00900 | 0.0580 0.0577 0.0760 0.0540 0.0564
11 | 0.0909 | 0.0818 | 00509 0.0525 0.0691 0.0491 0.0512
12 | 00833 | 00750 | 0.0467 0.0481 0.0633 0.0450 0.0470
13 | 00769 | 00692 | 0.043 0.0444 0.0585 0.0415 0.0434
14 | 00714 | 00643 | 0.0400 0.0412 0.0543 0.0336 0.0403
16 | 00625 | no0se2 | 0.0350 0.0361 0.0475 0.0337 0.0352
18 | 00555 | 00500 | 0.0311 0.0321 0.0422 0.0300 0.0213
20 | 00500 | 0.0450 | 0.0280 0.0289 0.0380 0.0270 0.0282
22 | 00454 | 00409 | p0254 0.0262 0.0345 0.0245 0.0256
24 | 00417 | 00375 | 00233 0.0240 0.0317 0.0225 0.0235
28 | 0.0357 | 00321 | 00200 0.0206 0.0271 0.0193 0.0201
32 | 00312 | 0.0281 | 0.0175 0.0180 0.0237 0.0169 0.0176
3% | 00278 | 00250 | 0.015 0.0160 0.0211 0.0150 0.0156
40 | 00250 | 00225 | 0.0140 0.0144 0.0190 0.0135 0.0141
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K# higu trong cong tife ki€m tra duling kinh bude vdi phung phip ba diy

x NN LD R DIR

= mot nita géc ren trong mat phing truc.

= mét nifa goc ren trong mat phing phéap tuyén hoic mat phdng vuéng
g6c vai cde canh ren

= mdt nia géc dao cit khi phay ren (tan A, = tan A = cos B)

(Ghi chi: Géc dao cit hosic d4 mai c6 thé bing géc danh dinh cGa ren, hodc
¢6 thd giam néu yéu cdu géc phap tuyén dé tac goe ren tiéu chudn trong
mat phing truc. Trong cie trudng hgp dé, A, = nia goc dao cit).

= gbc tign tai budc dudng kinh = géc xodn cia cde ren do ti mat phing
vudng goc véi truc. TanB = L + 3.1416E,

= dudng kinh ngoai, dudng kinh chinh cd s8.

= dudng kinh budc (¢o 5§, max., hoke min.), dutmg kinh budc tuong ing dé
do M.

= gbc xofin theo duting kinh bude, do tif trye = 90°-B hodc tanH = cotB.
= géc xodn tai By do ti truc.

= bude tién ren = hudec P » sd ren 8

= kich thubc qua cde déy.

= budc = 1 + =& renfinch

= 58 ddu méi ren trén truc vit hodc banh vit nhidu ren.

= 0.5P = chidu rong ren trong mit phing truc tai dudng kinh E

= chidu day cung trén hinh try budc trong mat phing vuéng goe vdi truc.
= duding kinh day hoic chét.
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Céng thife ki€m tra duing kinh butde cda ren vit

Céc cdng thic nay khong bi cho anh hudng cia géc
din khi do M, nhung di chinh xdc d& kiém tra truc
vit tidu chufn mét ddu méi, trir khi yéu cdu do chinh
x4c cao hon. Xem thém néi dung vé géc dén, do kich
¢ day, &9 chinh xde cia cac day, va 4p suat do hoic
tiép xte. Co day doi véi tigp xic dudng bude co thé
xdc dinh bing céng thirk:
W = 0.5 x bu6c x sec ¥ géc ren
Béi vdi ren 600, W = 0.57735 x budc.

Céng thite A8 x4c dinh do dac M tuong ving dudng kinh biude
Dang ren ding va dudng kinh buge E tuong dng do dac qua cdc day cho

trudge.®
Khj biét 56 do M
Tidu chudn E = M + 0.86603P - 3W
quéc gia My | Khi st dung dutmg kinh bude E trong cong thic
hogp nhat M = E - 0.B6603P + 3W

Tiéu chudn My ci duge goi 1a Tiéu chudn U.5.
., |xnibietss don
Tle:d]:”aﬂ E = M + 0.9605P - 3.1657W
n
Whitworth Khi st dung dubng kinh buéc E trong céng thiic
M =E - 0.9605P + 3.165TW
Khi hiét 58 do M
Tiéu chuin E=M+1.1363P - 3.4820W
Hiép hoi Anh | Rhi sit dung dudng kinh budc E trong cong thiic
M=E-11363F + 3.4829W
Khi biét 85 do M
Ren E=M+P-3.2359W
Lowenherz | Khi st dung dudng kinh bude E trong ¢dng thic
M=E-P+3.2359W
Khi biét 65 do M
E =M + 0.86603P - 3W
Khi sit dung dudng kinh bude E trong céng thic
M = E - 0.86603P + 3W
Tiéu chudn | S dung edng thic ndu trén ding cho Ren Tigu Chugn Quéc

Ren V nhon

qudc t& Gia My Hop Nhat
Ren dang Xem phén Phuong phip ba ddy dp dyng cho cde ren rdng
ring cua cua trén trang 56.

* Day phéi duge mai ra 06 co dudng kinh ¢dng nh&t, didu quan trong I3 1dp day vao thude
do hodic céng thuc dueng kinh day phdi dugc xac dinh biing khi ¢ do chinh xac. Saisé tich iy
sé ting nhanh. Xem phdn "C8 day a4 kiém tra dudng kinh budc”.
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Phuong phayp ba day dp dung cho ren rdng eda.—Gaoc ren rang cua hoi
khic, dac bidt § canh trude ha s canh chiu téi, Céng thie (1) dudi day ¢6 thé dp
dung cho géc bat ky. Trong of~g thie nay, M = do qua cdc day khi dudng kinh
bude E 1a diing; A = goc ren va ranh ren; a = gée mét trude hofic canh chiu tai, do
tir dubing vubng géc voi truc reu vit; P = bude ren; va W = dudng kinh déy.

P A A
M=E —[m$}+ W[l-{- COS[E*GJXCSCE] {1)

P p |
P $P—1 1= puy N Ly -
fJo‘j
M ] af M 5 ~|"
B =
— F—%P “] I“g"

P61 vdi cdc géc A va a cho trude, cong thie tdng quat (1) cé thé don gidn héa
thanh cdc céng thde (3) va (4). Cdc cdng thitc don gidn héa chda cac hdng vdi gia
tri phu thudc A va a.

Buing kinh ddy. Duding kinh diy dé€ ¢6 tiép xic dudng - bude tai lung cta ren
ring cua cé thé xac dinh bing cdng thic téng quat (2):

CcOB @
W=P —
[1+c03A] 2)

Ren rdang ctta 45% Ren rang cua duge minh hoa bing hinh trén b&n tréi, c6 mit
truée hodic canh chiu lue vudng gbéc v6i truc vit. C6 thé ding céng thite (3) dé xdc
dinh d$ do M tuong \ing duting kinh budc E:

M=E-P+(Wx34142) 6]
Butmg kinh ddy W d6i vdi ti8p xic duding - bue § lung ren = .586 x budc.
Ren rang cuta 50° véi d6 aghiéng mat tride 5°: Dang ren nay duge minh hoa biing
hinh bén phai. Cé thé dung céng thic (4) d€ xdc dinh 4§ do M tuong (mg dudng
kinh buge E:

M =E- (P 0.91955) + (W x 3.2235) (4)
Butmg kinh day W déi véi tiep xic duding - bude d lung ren = 0.606 x bude. Néu
chidu réng phan phing ¢ dinh va ddy = % x budc, chiéu sfu = 0.69 x budec.
Ren rdng cua Tiéu chudn Quée gio My ANSI B1.9-1973: Loai ren nay c6 géc ren
52° va d¢ nghiéng mat trude 7°. C6 the dung cong thiic (5) 38 xée dinh do do M
tuong img duong kinh budc E:

M = E - 0.89064P + 3.15680W + ¢ (5)

Hé 50 higu chinh géc diy ¢ nhé han 0.0004 inch d8i v&i cde két hep duge khuyén
nghi vé dubng kinh ren va bude, c6 thé bé qua hé sd nay. Nén dimg dudng kinh
diy W = 0.54147P.
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Hiing sé trong cac ctng thie do duiing kinh budc cda cde vit biing hé théng 3-day

Ren V-nhign va Ren Whitworth Hen ¥-nhon ;a Ren Whitworth
’ ren tidu chuda | Ren Whitwo . ren tidu chudin | Ren Whitwo
Strenfnch | "y homundt | oogose || O "OMN Ly hopahal | 0.9605
0.86603F D.366037
2-1/4 0.38490 0.42689 18 0.04511 0.05336
2-3/8 0.36454 0.40442 20 0.04330 0.04803
2-112 0.34641 0.38420 22 0.03936 0.04366
2-5/8 0.32992 0.36590 24 0.03608 0.04002
2-3/4 0.31492 0.34927 26 0.033 0.03694
2-7iB 0.30123 0.33409 28 0.03093 0.03430
3 (.2B868 3207 30 0.02887 0.03202
3-1/4 0.26647 0.29554 74 0.02706 0.03002
3-1/2 0.24744 0.27443 k% 0.02547 0.02825
4 0.21651 0.24013 B 002406 0.02668
4-1/2 0.19245 0.21344 38 002279 0.02528
5 017321 19210 40 0.02165 002404
51, 0.15746 (.17464 42 0.02062 0.02287
8 0.14434 0.16008 44 0.01968 0.02183
7 0.12372 01371 45 0.01883 0.02088
8 0.10825 012006 48 0.01504 0.02001
9 0.05623 0.10672 50 001732 f.01921
10 0.0B660 0.08605 52 0.01665 0.01847
1 0.07873 0.08732 56 0.01546 0.01715
12 007217 0.08004 80 0.01443 0.016M1
13 0.06662 0.07388 64 001352 Q01504
14 0.06186 0.06861 68 0.01274 0.01412
15 0.03774 0.06403 72 0.01203 0.01334
16 0.05413 0.06003 B0 0.01083 [y bat)!
Hiing 56 d& do duiing kinh budc ciia ren vil hé mét biing hé thdng 3-doy
0.866032 . 0.866037| W
pudsymm | 070 [[Buermm | VS | e [Pt |00 _inch
02 000682 | 0.00455 0.75 0.02557 { 0.01709 35 011933 Y 0.07956
0.25 0.00852 | 0.00568 08 0.02728 | 0.01818 4 0.13638 | 0.09092
03 0.01023 | 0.00682 1 0.03410 | D.02273 45 015343 | 0.10229
0.35 001193 | 0.00796 1.25 0.04262 | 0.02841 5 017048 | 0.11365
04 0.01364 | 0.00909 1.5 0.05114 | 0.03410 585 018753 | 0.12502
045 0.0153 | 0.01023 1.75 0.05967 | 0.03978 6 0.20457 | 0.13638
05 001705 | 0.01137 2 0.06819 | 0.04546 B 0.30686 | 0.18184
0.6 0.02046 | 0.01364 25 0.08524 | 0.05683
07 002387 | 0.015MN 3 010229 | 0.065819

C6 thé ding bing nay cho ren hé mét Tidu chufin Qudc gia M7. 81 dung c4c cdng
thitc cho ren Hop nhat Tidu chufn Quée gia M¥ trén trang 55. Trong bdng trén,
cdc gid tri 0.86603P vi W déu theo inch; do 46, gid tri E va M tinh todn tif cdng
thic trén trang 55 cing theo inch.



CAC CON TIEU CHUAN

Con Morse.—Kich thude lién quan dén than con Morse tiéu chufn va 3 con duge
ghi trong cdc bang di kem. D§ cdn d5i vdi cdc s6 con Morse khac nhau tuy hoi
kh4c nhau, nhung trong hdu hét cac truing hop thubng x4p xi % inch/foot. Béng
nay cung <4p 4o cdn thuc, chinh xdc dén ndm chi sd thap phan. Thin ¢on Morse
duge dung cho nhidu dung cu, dac bist 13 than mii khoan xo#n.

Bang 1. Thin c6n Morse tiéu chufn
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CON, 1.75IN 12
E).‘lu nhi | Puiing kinh Thén “hi u
S& ciin cﬁnl.:‘l?out uﬁni:i(:wh cua t;anh, ddu li cha, Dii, B SGu, § ¢ lﬁé,u!‘i’ga
0 062460 | 005205 0.252 0.3561 21132 | 232 2.1/32
1 0.50858 | 0.04988 0.369 0.475 2-9/16 2-7/16 2-5/32
2 059941 | 0.04995 0.572 0.700 3-1/8 21516 | 2-39/64
3 060235 | 0.05019 0.778 0938 3718 3-11/16 314
4 062326 | 005193 1.020 1231 4.7/8 4-5/8 418
5 063151 | 0.05262 1475 1748 6-1/8 5-7/8 5-1/4
6 062565 | 0.05213 2116 2.494 8-9/16 8-1/4 7-21/64
7 062400 | 0.05200 2.750 1270 11-5/8 1-144 10-5/64
Chidu sau Chudi Riinh then Rénh then
thanh, P ‘&:;é“' Chién dib) gin kinh R |Busmg kinh r;:;é:p Coibudil| ™ cui &
2 0.1562 174 5132 0.235 11/64 9/16 1-15/16
2-1/8 0.2031 38 3116 0.343 0218 314 21116
29116 | 02500 7116 174 17/32 0.266 8 212
3-3116 | 03125 9/16 932 23132 0.328 1-3116 3116
4116 | 0.4687 5/8 516 31/32 0.484 1-1/4 3-7/8
53116 | 06250 34 8 11332 0,656 1172 4-15/16
7-1/4 0.7500 1-1/8 1”2 2 0781 1-3/4 7
10 1.1250 1-3/8 4 2-5/8 1.156 2-5/8 9-172
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Bang 2. Xich thude 6ng 16t ¢dn Morse

A = S6 cbn Morse ngodi

4 5% T i_"jr
F | _&rl_:ul_ajssmnumem:g D _i_
L Y A —— L.
b Y ,..::I_.,E.'-_
C
A B c D E F G H I K L M
2 | 1 [39ns]| o700} 58 | va | 716 2316 | 0475 [ 2116 a4 | 0213
3 11 |31516| 0938 | 44 | 816 { 916 [2an16| 0475 [ 206 a4 | oo1a
3t 2 (4760938 | w4 | 516 | o6 | 25 [o7oe | 2 | 78 | 0280
4 |1 [amm 1230 14 |15m2 | 58 2316 | 0475 (2116 | 3 | 0013
4 F 2 [amm 1231 1a Jsmef 58 | 25m [oroo [ 242 | 78 |20
4 1 3 [sam 1231 3 [ | 58 |34 [oess [3146 | 1316 0322
§ | 1 | 618 (1748 [ 174 | 58 | 314 [2-316 | 0.475 (2116 | 34 | o213
s | 2 |e1s 17| 1 | 58 | 2 |25m 0.700 | 2122 | 78 | 0.260
5 | 3 |evB |18 | 144 | 58 | ¥4 | 314 | 0838|3116 1-316 | 0.322
5 [ 4 |66 | 1248 3 | 58 | 34 | 418 | 123 | a7a | 114 | 0ae
6 | 1 | 858 {2494 38 | 34 | 118 [2-316 | 0.475 [ 21116 34 | 0213
6 | 2 | 8582400 38 | 34 | 14w | 258 | 0700|242 | 78 | 0280
6 | 3 |858 |249a( 38 | 34 | 118 | 3174 | 0938 31115 | 1-3116 | 0.322
6 | 4 |osm{2a4| 38 | 34 |18 | am | 123 | 5 114 | 0478
6 | 5 (8582404 38 | 3 | 1448 | 5174 | 1.748 {4-15018| 1122 | 0,635
71 3 [v-es)azro| w8 |1 | 138 | 2174 [ 0538 [ 3446 [ 1318 | 032
7op 4 |15m 3270 38 |18 | 138 | 41 | 1230 | 37 | 104 | 0478
71 s |15 3270 38 | 1-us | 138 | 5174 | 1748 [4-15116] 1-122 | 0.635
7| 8 [2vzlazro | twa |1 |13 [ 7am (2404 | 7 | 134 [oren




Bing 3. Kich thude dng I5t c6n Morse
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L
T

A =56 oim Morse ngodi lF‘—L

g |-
[
A i) C i E F G I I & L M
2 | 1 |3ons|are0] 58 | w4 § 716 |23n6 | 0475 [ 2116 4 [ 0243
3 | 1 |31518| 0938 8 144 | 516 | 916 | 2-316 | 0475 | 21718 | a4 | 0243
8 | 2 |47n6| 0938t ¥4 | 516 { 916 | 258 | oro0 | 212 | 78 | 0260
4 | 1 [ a4 | 1231 14 | 1sme 0 s |2a16| 0475 [ 218 w4 | o213
4 | 2 |4me |1t va [15m2f sm | zsm | oroo | 22 | 7 | oose
4 | 3 | s 123 ] ¥4 | 1522 5% | 314 | 0.938 | 31416 | 1-3118 | 0.aze
5 | 1 |61 | 1748 | w4 | 558 | 314 |2316] 0475 | 21| a4 | 0213
S | 2 \ewg|17a8| 14 | 58 | 3 |oss|oro0| 22| 78 | voso
§ | 3 {618 1748 | 4 | 58 | 34 |34 | ces | 3116|1316 | 0322
5 | 4 (6581748 | w4 | 58 | 34 4881231 ] 37m | 1114 | 04z
6 | 1 858 )2494 | 38 | 34 | 118 [23n8] 0ars {2118 | 34 | 0213
6 | 2 a5 i2404| am | 4 [ 18| 258 o022 | s | 0260
6 | 3 858 |249a| a8 | a4 | 118 | 314 | 0938 [ 3115 | 13116 ) 0322
6 | 4 [B568 249 | 38 [ 34 | 118 | a1 | 1231 | 378 | 114 | 0478
6 | 5 | 858 2484 8 | 34 | 118 | 514 | 1.748 |4-15016] 1-12 | 0635
7] 03 |11-58[3200% 8 {41581 138 | 314 | 0938 | 8-1116 | 1-315 | 0,322
7 | 4 t1tsm|s20| 38 |18 | 1-w8 | 418 | 1231 | 378 | 1-1/4 | n.a7a
7 | 5 115873270 | 38 | 118 | 1w | 5104 { 1.748 Ja1516| 112 | 0635
7| 6 (12123270 | 1t | s | ws | 7vs 2404 7 | 131 | 06

Con Jarno.—Cdn Jarno do Oscar J. Beale thujc cong ty Brown & Sharpe Mfg.
Co. d& xust. Loai c6n ndy dua trén cdc edng thic don gidn, hdu nhu khéng cin
tinh todn khi biét s8 cén. S& cén/foot cia moi kich ¢d con Jarno 1a 0.600 inch
theo dudng kinh. Duting kinh d4u 16n bing bao nhidu phin tdm (inch}, dutmg
kinh ddu nhé bang bay nhidu phin mudi (inch), vA chidu dai bing nira s8 inch
duge ghi theo chi 86 ¢bn. Vi du, ¢én Jarne No.7, dudng kinh % in & ddu lén, 0.700
in & ddu nhé, va dai % = 3% in; do dé, duéng kinh diu ién = 88 cén - 8; dutmg
kinh ddu nthé = 84 con = 10; ehiéu dai con = 56 ¢on = 2. Cén Jarno duge ding trén
nhiéu mdy céng ey, déc biét la mdy phay bién dang va mdy cdt khudn 1om, ngoai
ra cdn duge dung cho truc u dong va truc ddu mam cép trén mét s6 mdy tién.
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Béng 4. Thiin cén Jarao

l 1
! ®
A -
_ 58 .cén _ s8cén 88 con
8 T T2
S cin Chidudiia | Chidudii B | Dudng kinh € | Bugng kinh B | Canifout
? 1-1/8 1 0.20 0250 0.600
3 1-5/4 1172 030 0375 0.600
4 2-3/16 2 0.40 0500 0,600
5 211116 212 0.50 0625 0500
6 3-3/16 3 0.60 0.750 0,600
7 311716 312 070 0.875 0600
8 43116 4 050 1,000 0.600
9 4-11/116 4-1/2 090 1125 0.600
10 514 5 100 1.25%0 0600
1 5-3/4 5172 140 1.375 0.600
12 B-1/4 B 1.20 1.500 0.600
13 6-37/4 6-1/2 1.30 1.625 0.600
14 7-1/4 7 1.40 1750 0,600
15 7-34 7172 1.50 1875 0,600
16 8-5/16 8 1.60 2,000 0.600
17 813116 B-1/2 170 2.125 0,600
18 9-5/16 g 180 2.250 0.600
19 9-13116 9-1/2 190 2375 0.600
20 10-5/16 10 2.00 2.500 0.600

Con Brown & Sharpe.—Dd con tiéu chudn duge dimg cho than cén trén cdc
dung cy, chdng han, dao phay mit ddu va dao chuét, do con xdp xi ¥ in/foot doi
vdi moi kich cd, trir ¢én No.10 cd dd cdn 14 0.5161 inffoot. O con Brown & Sharpe
dugc ding cho truc chinh, dai 16t, truc may cing cu, déc biét 13 mdy phay va may
mai. Trong nhidu trudng hgp, ¢6 cdc § con vai chidu dai khac nhau tifong ing
cung mft s8; tuy nhién, ddi vdi cde cén nay déu c6é cing dudng kinh & dau nhé.
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* Trong mot s6 trudng hap sé s 2ung chi

éu dai dic bidt clardnh then thay cho chidu dai

tidu chuén. Khang ding chiéu dai tisu chudn khi ranh then ¢hi a€ dn hudng ma khdng can
gi then a8 théo dung cy.
® Khang st dyng chiéu sau chdl *Tiéu chudn B & 5"
¢ Buge Higp héi Tidu chudn My chéip nhan,
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Bing 7. Kich thutfc cd bin ctia mii tryc chinh Tiéu chufn Quie gia My voi
mit bich Idn ANST 85, 18-1972, R1v9}

Vi tri ranh va chat
,.E
* 2 Vi
Ca tidaz chuadn My 3 thit hal
3500 jumr
{#]xDxem ghi vha 1
D tin }
Yite
that ot
T
Tieh dién 2.2 F {oThen lip char reang rimh
el
G, )
, | Khoing
Dhtisng Chidu | Chidn | cichtiy
Bruisng Khe bt 1 | kink min. van then [REU ME edu dfn vy
thuitng kinh | kinh mit df lip | ddutrye | Chide rgng | afin ya tri thi
chudr cia | hich trge | Buimg kinh | buldng, |chishdén! then din hudng, | then. | nhal cda
cfin vhinh | diin huing min. trye huiing max. min. | then diin
S8 ¢ A B 5 i F # ¢ G, H,
8.7180 1.568 1.0006 1410
750 7 . o]
wml o a71rs | 1ss9 | "% | O [ ggop | 980 0 | san4
Khaing | Bin kinh duitng Lrin 18 Chifu sfiu
cich 1l cia huldng (ghi chii 3) Cren cho cde 1B Wirge HChidesdurenhita| Chidu
. an vi tri huldng trong tryc | dyng Lreng cde 1 | rpng mat
S|t bt i | Erong Nawhi UNU-2H chinh huldng Lu then
then diin min.
H, g Ji LY K. I M, M, ¥y
2420 0999
£25-1 - ! 1
504 2410 2000 3500 (.£€25-11 | 0 750-10 S50 100 25 1000

Tat ¢a cac kich thude déu cha theo inch
Dung soi: Kich thude hai ¢chit 58 thap phan £0.010 trir khi ¢6 quy dinh khde,
A—Dung sai theo ty sudt con 14 0.001 inffoot chi 4p dung thea chidu giam do can,
F—DP3 déng tam cia then véi truc cén 12 0.002 in ¢ didu kién vat lidu cue dai. (Bién thién
téng déng hd so 0.002 inch).
Fi—-Da dong tam cua mat tua then vai trye oon 14 0.002 in ¢ didu kién vat lidu eye dai. (Bign
thién téng déng hé so 0.002 inch).
Gihi chii 1: D6 16ng t6i da elia chat kiém nghiém
0.0004 in tai khoang cdeh 1 in tinh tif dutmg chudn.
0.0010 in tai khoang edch 12 in tinh tir dudng chudn.
Ghi chii 2: PG vuéng géce cia bé mat 14p do gén dudng trén 15 bulng 14p rap.
Ghi chd 3: Cae 18 dinh v1 nhu trén Hinh va trong pham vi dutng kinh 0.010 in so véi vi tri
thue.
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Bang 8. Kich thude cd bin clia thin dung cu cit Ti¢u chufin Québc gia My
d0i voi mdy phay ANSI B 18- 1972, Rivo}

PH Mch max_ so vl Skt rllll‘fﬂd— 13
Can tida chudn My,

N e chinhb——d

- a5

p—
Buing Ca mii G ven idp I Duimg | Chiéw | Chidu dai | Chifu siu
kinh cOn| khoan laro |Duéng| buléng |kinh din|dai din| min. cia ren | min. ciia
chufn | d€ c4iren |kinh cf| UNGC-28 | huing | hwdng | hiu dyng |khodng hi 18
S8 cd N [i] [ M n 3 T ]
0.422 0.66 0675
k] 1.250 0.432 0.65 0.500-13 0.670 0.81 1.00 200
0.531 0.94 0.987
40 1.750 0.541 0.63 0.625-11 0.980 1.00 1.12 2.25
0.656 1.19 1.268
45 2.250 0.666 118 0.750-10 1260 1.00 1.50 275
0.875 1.50 1.550
50 2.750 0.885 149 1.000-8 1,540 1.00 175 140
1.109 2.28 2.360
B0 4250 1119 377 1.250-7 2 350 175 225 4325
Khodng hit | Buéng tm Khodng cdch I | Chidu
Khodng cdch ti¥| mat bich ir | than dao | Chidu | Augng chufn | sdu | Outmg
sait mat bich | dudng kinh | A&n riinh ting d&n ddy doa | tam |kinh doa
dén cudi trye chudn din ranh din nguge 60" | nguge
84 cd ¥ w X ¥ zZ X L
0.045 0640 0635 0.05 0.525
30 275 0075 0625 | 0645 250 0.07 | 0,530
0.045 0.890 0.635 0.05 | 0650
a0 375 0075 0875 | 0645 350 007 | 0855
0.305 1.140 0.760 005 | 0775
4 438 0.135 1125 | 0770 406 0.07 | 0780
0105 1.360 1.010 0.08 1.025
S0 212 0.135 1375 | 1020 475 012 { 1030
0,105 2.400 1.010 0.05 | 1.307
60 8.25 0135 2385 | 1.020 781 012 | 1312

T4t ca cac kich thude déu cho theo inch.
Dung sai: Kich thude hai chir 55 thap phdn £0.010 in, trit khi cé quy dinh khac
M—Cho phép eit chudn "khéng lot” cap 2B vao 5 ren trude khi bi chan lai.
N—Dung sai cén theo ty sudt cén 0.001 in/foot chi 4p dung cho chidu tang &6

cdn.

Y—D4s ddng tam cia ranh din vdi truc than c¢on 0.004 in theo didu kién vat lidu
cue dai. (Bi&n thién téng déng hd so 0.004 in).
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ANSIAASME B3 50- 1985
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(na D
1 |eoez| A—E— T
H— o
M —a
c e[ 4 '
] ]
| 8- l l AR
- = 1 GB-“
) I | :& |
..
L } <t @7
|©|n.no6! sI
-7} Rrd. [ ZT0.002] 4]
Kich & A B [ D E F
tingsd | UG oA +0.005 +0.005 +0.040 +0.005 +0.005
30 0.500-13 0520 0,385 110 0.460 0.320
40 0.625-11 0740 0.490 150 0.640 0.440
45 0.750-10 0,840 0.605 1.80 0.820 0.580
50 1.000-8 1,140 0820 230 1.000 0.700
60 1.250-7 1450 1.045 320 1500 1,080
[ H J K i M B
Kich o2/ 0.000 - +0.010
tng s +0. .
tding 0010 | 10010 | 0010 0| o | 00
30 0.04 .10 0.187 065 053 0.19 0.094
: : : 064 ' ' '
aQ 0.06 0.12 0.281 094 075 0.2 0.084
. . _ e . : .
1.20
45 0.08 016 0.375 e 1.00 0.22 0.094
144
50 0.10 020 0.468 o 125 0.25 0425
&0 014 0.30 0500 ggg 150 031 0125

Ghi chii: Kich thuée tinh theo inch. Vat lidu: thép carbon thip. Nhiét luyén:
tham carbon va tdi dén chiéu siu 0.016-0.028 in. DB§ cimg bé mit 56-60 HRe, do
cung 18i 35-45 HRe.L& J khéng tham carbon. Céc bé mat C va R phdi khéng c6
ddu dao cft. Khit ba-via t4t cd céc canh sdc. Ky hiéu kich thudc hinh hoc theo
ANSI Y14.5M-1982. Dit lidu ddi vdi cd s6 60 khong phai 1a tiéu chudn,
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Phteng kinh
chinh co wd A

2 hsc, d bac ‘ ’ N\
Dfing Winh
Iatde cd s - 1 0.25H
D, b, 4, bec r
———Iq_zs}’

Biftng, kinh k=
iy oo sdf -‘}0,
B, boc. d, bse \ Teye rem vt

Bign dung ¢ 56 cue ren vit UN v UNF

Cép loai ren.—Céc cdp ren duge phan bigt bing dung sai va khodng cho phép.
Cée cdp duge bidu thi bing s6, tiép theo 14 cdc chit A va B suy ra tif mét sé cong
thic Hop nhat; trong dé, dung sai dubng kinh bude dua trén s6 gia duimg kinh
chinh {danh dinh} ¢g s6, bude, va chidu dai an khép. Cac cong thic nay va ky
hiéu 4p dung che moi ren Hop nhat.

Céc cdp 1A, 2A, va 3 A chi 4p dung cho ren ngodi; cdc cdp 1B, 2B, v& 3B 4p dung
che ren trong. S4p xép cdc dung sai, khodng cho phép, va khoang hd dinh ren dai
vdi cdc edp ren duge minh hoa trén cde trang 71 va 72

Cdc eép 2A va 2 B: Day la cée ¢Ap phd bign nhat cho cdc tng dung téng quat, ké
cd sdn xudt buléng, vit, dai dc, va cdc bé l4p ghép tuong tu.

budng kinh cuc dai cia cdp 2A (ren ngoai) ren khang trang phii 1a nhé hon so véi
cd sd theo 49 doi hotic d§ hd. D hd gidm dén mde thap nhat sy cio xudc va bam
dinh trong cdc b xoén chu ky cao, hoac ¢é thé duge diing 44 hé tre dé bong trang
phu hodc 16p trang phi. Tuy nhién, d6i vdi cde ren c6 bé mat xi ma, dusng kinh
cuc dai cha edp 2A c6 the tang thém theo dé hd; vi dy, dudng kinh cye dai 24 ap
dung cho chi tiét khong xi ma hodc chi tiét trude khi tréng phii; con duding kinh
o sd (dutng kinh cue dai 2A cdng véi d§ hd) Ap dung cho chi tiét sau khi xi ma,
Duang kinh t6i thidu eiia ren c4p 2B (ren trong), ¢6 hodc khang c6 trang phu, 12
diging kinh co sd, du d€ khéng ¢é d9 déi hodc d§ hé trong lip ghép vdi cdc gidi
han kim loai cue dai.

Cdp 2AG: Mt 56 Ung dung doi héi dd hé 14p rdp nhanh dé co thé si dung chat
bsi tron ho#ic cho phép din nd nhiét. Trong cée tng dung d6, khi ren duge triang
ph va d§ hd 2A khéng di bée ddm cho 16p trang phi, ky higu ¢4p ren duge phan
loai véi ky tu G ti€p sau k¥ hidu cdp ren.

Cdp 3A va 3B: Cé thé sif dung cdc cap 3A va 3B néu yéu cdu dung sai nhé hon so
v6i 2A vh 2B. Pudng kinh cyc dai eiia c&p 3A (ren ngodi) va duting kinh cyc tifu
ctia cap 3B (ren trong), ¢é hoic khéang ¢6 1dp tring pha, la dudng kinh co sd, di
d2 khéng c6 dé déi hoac dd hd trong 14p ghép véi cac gidi han kim loai cuc dai.
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Cdp IA vé 1B: Cac ren cAp 1A va 1B thay cho Cap 1 Tiéu Chudn Quéc Gia My.
Cdc cdp nay diing che quan sy vi cde (ing dung dac biét, Ching duge dung trén
¢dc chi tidt ¢6 ren yéu cdu lp nhanh va dé dang.

04566714
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k] } \ e
E S| 8F 3| X ;
ot — —
5 2l3) 2 3 |3E
33 o 32 | = g ) .
i TR S e Zf o 216
R =l 2 =3 I TEYIYIr
gl 5 3| 2 al2ls] 8|2 A7 NaN
Zislslal? 8l 8] 21 8| 8
E.EEE: 3| | 3|l o @ IS
S| B8l E] §§é§§ 1
=] &S| &5 =
Eiﬁgg 2Bl 22 -3 ) - NI Z
! R oA ) 28 5158|8 AR Iz
sl el el =1 5 MR mfpRle \\\\\\\ .
SBIZEIE  HHzzzsE AR oS $3
alalal gl )£l 5| g|5c |3 SN
alaldlaialge.le .j_ R R
A REAE e D
TEElLEE AV - g
3385835 K5 El3nlzzz
i QERPEJEZ $oF 3 3‘355
REN NGOAJ SEYfzeEEs g3 E 25U S
-1 @9 2SS 5y DZ %ﬁggﬂg.gg
vin Slszls2f 227 gleglies
R f = =
e %,g:nau::\ ]
)
o3 8

Cide pidt han kich thude vé dung suh, 45 dbi, va dg hd dinh ren
A6t veii cde Cdp Hop nhdt 1A, 24, 18, va 2B

Bung kinh cye dai clia Cap 1A (ren ngodi) nhd hon dutng kinh co sé vdi cing
lugng A6 déi nhu Cap 2A. D6l véi cde ing dung ¢ My, khong cé d§ hd cho xi ma
ho4c trang phii. Khi ren duge xi ma ho#ic trang phi phai tudn theo cdc quy dinh
riéng. Putng kinh tai thidu cia Cdp 1B (ren trong), ¢6 ho#c khéng cd 16p trang
phy, 1a dudng kinh co 59, di 48 khang c6 89 dbi heac d6 hd trong 14p ghép v4i cac
chi tiét kim loai ren ngoai ¢6 dubmg kinh cye dai 1& dudng kinh cd sd.
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Ren V-nhon.—Céc canh ren tao thanh géc 60°. V& 1y thuyét, dinh va day ren
déu nhon, nhung trong thyc t& cdn lam che ren hoi phing. Khong c6 tidu chuén
cho dean phing nay, nhung thutmg 14 1/25 bude ren. Néu p = bude ren, va d =
chiédu sau ren, thi:

d=pxcos30° = p x 0.866 = 9866

sd ren / inch
r—_p——l
i
d
w.

Y

Mét 56 ren V cdi tién, dic biét 1a 16 hai ddu may xe Ida, ¢6 chidu sau = 0.8 x budc.

REN TRONG
(PAT(C)

[ 172 dung sai wéo duiing kinh dinh cla vit
L~

LF2 dung sai FT (duiding kinh bardc)

\\‘W;{ L trén dui G L,
N

172 dung sai PD trén vit =z
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Bing 3. Kich thude ¢d bén ren 6ng ein Tiéu Chudn Quéc Gia My, NPT
ANSHASME B1.20.1-1983, R1992

L, | Ren khbog hosn chinh
Ll -t V. da 43 cbo cla ban ren
f f Ll N
/ L/// 2 D§ cdn ren 116 in
da then dudiing kinh
L, T
4 @@
W ké R N
E E E D
EJ [1] 1 3 z

Moi kich thude duge ghi trong bang.

Géc gidta cdc canh ren 1a 60", dé cén ren trén dutmg kinh 13 ¥ inffoot. Gée com
véi dudmg tam la 1°47".

Chiéu cao ren co sd cuc dai, &, cua ren cyt [ 0.8 « bude ren. Dinh va ddy dugc
cdt bat té1 thidu 1a 0.033 x bude ddi vdi moi bude ren.

Duing Duiing Vin chat tay ren Ren higu dyn
kinh kinh birge | Chidu _
Cd tng |ngodi cia| S8 ren Gdduren| d3i' | Duing |Chidu d3i’| pyeng
danh Gng | trén inch | Budc ren | ngodi L Kinh® L kinh
diah D a ] E in 3] In. E
1116 0.3125 27 | 003704 | 027118 | 0160 | 0.28118 | 02611 | 0.28750
118 0.405 27 1 0.03704 | 036351 | 01615 | 0.37360 | 02638 § 0.38000
14 0.540 18 | 008566 | 047739 | 02278 | 0.49163 | 04018 | 0.50250
38 0675 18 | 00555 | 0.61201 | 0.240 | 062701 | 04078 | 0.63750
112 0.840 14 | 007143 | 0.75823 | 0320 | 077843 | 05337 | o717
314 1.050 14 | 0.07443 | 0.95768 | 038 { 0.98887 |} 0.5457 | 1.00179
1 1315 | 11172 | 0.08696 | 121363 | 0400 | 123863 | 06628 | 1.25630

1-144 1660 | 11-1/2 0.08696 | 1.55713 | 0420 158338 | 0.7068 | 1.60130
i-1/2 1900 | 11-1/2 008696 | 1.79609 | 0.420 182234 | 0.7235 | 184130
2 2375 | 11142 0.08696 | 226902 | 0.436 229627 | 07565 | 2.31830

212 2875 8 012500 | 2.71953 0.682 276216 | 11375 | 2.79062
3 3.500 8 0.12500 | 3.34062 0.766 | 3.38850 | 1.2000 | 3.41562
3442 4.000 8 0.12500 | 3.83750 0.821 3.88881 | 1.2500 | 3.91562
4 4.500 8 012500 | 433438 | 0844 | 438712 | 1.3000 | 4.41562
5 5.563 8 012500 | 539073 | 0937 544929 | 1.4063 | 5.47862
5 6.625 8 (12500 | 644600 | (.958 650597 1 15125 | 5.54062
8 8625 8 0.12500 | 843359 1.083 8.50003 } 1.7125 | 8.54062
10 10.750 8 012500 | 1054531 | 1210 | 10.62094 | 1.9250 | 10.66562
12 12.750 8 0.12500 § 1253281 | 1360 |[1261781 | 2.1250 | 1266562
1400 | 14.000 8 012500 11377500 | 1562 |13.87262 | 2.2500 | 13.91562
16 00 § 16.000 g 012500 | 1576250 | 1812 |15.87575 | 2.4500 §15.91562
18 00 | 18.000 8 012500 | 1775000 | 2.000 | 17.87500 | 2.6500 | 17.91562
2000 | 20000 8 012500 | 1973750 ) 2125 | 19.87031 | 2.8500 | 19.91562
2400 | 24.000 8 012500 | 2371250 | 2.375 | 23.86094 1 3.2500 | 23.91562

* Cang 12 chigu dai ¢t vanh méng va chidu dai ki vach clf chudn d8n d8u nhd ¢l chudn
thanh.

* Ciing |4 dudng kinh budc & vach ¢ chudn (mat phing siét chat tay).

¢ Clng la chiéu dai ¢d chudn thanh.
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Bang 4. Kich thifée ¢ ban, ren 6hg cén Tigu Chugn Quie Gia M§, NPT
AMEIASME BT 260 F- 1083 Riow2

Chifu dii sifd co Chifu Buiing
hén 48i vdi ren dai Ren nyoai hoan hio kinh ddy
trang Ren trigt| ehung danh dinh* oo s &
Co Omg | Chifu | Buimg {18u {rex| ciia ren Bditng | Chiéu cag | ddu nhi
danh { dai, * kinh 3.47} | ngodi | Chidu dai Kinh ren cira Ong®
dinh Ly E; ¥ iy s Es h Ky
116 01111 | 026424 | 0.1285 | 0.3896 0.1870 0.28287 0.02963 0.2416
178 01111 | 0.35656 | 0.1285 | 0.3924 0.18%8 0.37537 0.02963 0.3339
1/4 0.1667 | 0.46697 | 0.1928 | 05346 0.2907 0.49556 0.04444 0.4329
318 01867 | 0.60160 | 0.1928 | 0.6006 0.2967 0.63056 0.04444 0.5676
172 02143 | 074504 | 02478 | 0.7815 0.3908 (. 78286 0.05714 0713
34 02143 | 095429 | 02478 | 0.7835 0.4029 0.99286 0.05714 0.9105
1 0.2600 | 119733 | 0.3017 | 0.0845 0.50849 1.24543 0.06957 1.1441
1-1/4 0.2609 | 154083 | 0.3017 | 1.06085 0.5329 1.58043 (.06%957 14876
1-1/2 0.2809 | 1.77978 | 0.30t7 | 1.0252 0.5496 1.83043 0.06957 1.7265
2 02609 | 225272 | 03017 | 10582 0.5826 2.30543 0.06857 2.1995
2-1/2 | 0.2500° | 2.70391 | 0.4337 | 15742 0.8875 277500 | 0100000 2.6195
3 02500 | 3.32500 | 0.4337 | 1.6337 0.9500 3.40000 | 0100000 3.24086
3-1:2 0.2500 | 3.82188 | 0.4337 | 1.6B37 1.0000 390000 | 0100000 3.7375
4 02500 | 431875 | 04327 | 17337 1.0500 440000 | 0.100000 42344
5 0.2500 | 537511 } 0.4337 | 1.8400 1.1563 548300 | ©.100000 9.20907
6 0.2500 | 643047 | 04337 | 1.9462 1.2625 6.52500 | 0100000 63481 }
) 0.2500 | 8.41797 | 0.435. 2.1452 1.4625 8.52500 | 0.100000 8.3336
10 0.2500 1 10.52969 | 04357 | 2.3587 1.6750 10.65000 | 0100000 | 10.4453
12 0.2500 | 12.51719 | 0.4337 | 2.5587 1.8750 12.65000 | 0.100000 | 12.4328
14 0D | 0.2500 | 13.76938 | 04337 | 2.6837 2.0000 1390000 | 0100000 | 13.6750
16 00 | 0.2500 | 15.74688 | 0.4337 | 2.8837 2.2000 15.80000 | 0100000 | 156625
18 00 | 0.2500 ] 17 73438 | 0.4337 1 3.0837 2.4000 17.80000 | 0.100000 | 17.6500
2000 | 02500 [19.72188 ) 04337 | 3.2837 2.6000 19.90000 | 0100000 ) 19.6375
24 0D | 0.2500 | 23.69688 1 0.4337 | 3.6837 3.0000 2390000 | 0100000 | 23.6125

® Chidu dai Ls tit ddu 8ng xac dinh mat phAng tU d6 dinh ren ta khéng hoan chinh. Hai ren
keé ti€p hoan chinh & ddy. Tai mat phang nay, phin ¢an hinh thanh do cac dinh ren cil finh try
lac thanh bé mat ngoai cba dng Ls = L-2p.
® Théng tin dé sii dyng khi chen miii khoan tard ren,
° Ba ren khong qud 2 inch, va hai ren khi ldn hon 2 inch.
! Tiau chudn Quan sy

Moi kich thude déu tinh thea ir Sk,

S ting dudng kinh/ren bing 0.0625/n.

Cac kich thudc co ban cla Ren Ong Con Tiéu Chudn ANS| duge tinh theo inch vdi 4 hoic
5 chil $6 Ihdp phan. Didu nay ¢d nizhia 14 @6 chinh x4c cao hdn ren théng thudng, cac kich
thude dd la ed sd cho kich thude ¢t chudn va duge bidu thi o8 Ioai bét sal 88 khi tinh todn.
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Ren vit hé mét bién dang - M

} -l H
| T K T
Hen ngodi 1 i }
' 1
. 4 “ w 2u
D.d [”—‘1 8 1
- - sH H
3
\ B\
/ .? \ J—
1 v 14 H
Didy | l |
w’
Ken ngodi 1 Trox ren sit -

H = Vf—; = p = 0.B6GOZSP

Hinh 1. Bién dang ren M co bdn IS0 68 Bién dang ca bdn

BENDANGY /|

COBAN v/ Hfe
v /A
vt
BUGNG KINHBINH - BUONG KINH BUGC BUGNG KINHBAY
CUCTIEUD C(,-’{‘_ TIEL D: CLICTEY U:

Hinh 2. Thiét ké ren trong bién dang M khéng co do ke (dé léch co sd)
(diéu kign vat lidu cue dat). Kich thude trén Bdng 5

Dinh nghia.—Cic dinh nghia sau diy dp dung cho ren vit hé mét-Bién dang M.

Bién dang ren co si: Bién dang tru treng mat phing tryc cia bién duge thigt lap
cd dinh gifta cdc viing clia ren ngodi va ren trong. Moi d6 léch déu tinh theo bién
nay (Hinh 1 va 4).

Bién dang thidt ké: Bién dang vat lidu cuc dai duge phép 461 véi ren ngoai va ren
trong tuong ing ¢dp dung sai chuyén biét (Hinh 2 va 3).

6 Lgch co s¢ D1 vdi cde ren tidu chudn, do léch (trén hode dudi) gén vai kich ca
cd s&. Day 1a dé léch trén, es, d6i vdi ren ngoal, va d§ léch dudi, Ef, d6i véi ren
trong (Hinh 4).

Gisi han bién dang: Gidi han bién dang M d6i véi ren trong duge néu trén Hinh
5. Gidi han bién dang M déi véi ren ngoai dugc néu trén Hinb 6.



81

Bién dang oo sd

Biurdsng kinh din oye daid
uisng kKinh dind oy dai T17H

Buling Kink bude oye dai d,

Buding kinh ddy oo sdd,

(ddy phing) R=0.115P

Buisng kinh diy dank dinh o,
{diy by

Hinh 3. Thiét k& ren ngodl bitn dang M khéng c6 d¢ hé (d0 léch co sd) fcanh
bién o didu kign vat Lign cve daib. Kich thude trén Bing 5

G ¥j trl dung sai
48 vdi 46 hd nhé

H Vi 1 dung sai
khing o 48 hiy

iy ¥ch oo sd)
+ Rentrong

ES T

Duitng zerob— Cd ¢ %
el '.T'
- Renngoai
—t
e hode F¥iuidung sai g Vi dung sai h Vi tri dung sai
dii v&i db he oha disi vidi 4 bt nho khiing e dé hd
£ 1Bch co sy (diy lech e &) (dd 1éch od 533

Hinh 4. H¢ théng dung sai hé mét déi vdi ren vit

Cong thite déi vdi kich thude gidgi han ren vit bién dang M.—Kich thude
gigi han d6i véi ren vit bién dang M duge tinh toan tir ede cong thuc sau

Ren trong

Butmg kinh dinh t&1 thiéu = duong kinh dinh co 58 + EI

Buing kinh bude t61 thiéu = dung kinh dinh co sé - 0.649519P + EI d61 vdi D,.
Bung kinh bude t81 da = dutng kinh bude tai thidu + T,

Busng kinh dinh téi da = duyng kinh budc tdi da + 0.793857P.

Buging kinh déay to1 thi€u = dutng kinh dinh t6i thidu - 1.082532P.

Buémg kinh day t8i da = duérng kinh ddy tai thidu + Tp,
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dinh viing dung sai.

L duitng kinh
dinh ¢ sg

0 dudsng kinh dinh max. +

£3_duang kinh bude max.

D, dutng kinh bude oo 5§

% Ghi chi: Chic vi tri “doan 1hd ng"’ xéc
id
8

D, dudng kinh diy max

3 duling kinh iy cd «d

Hinh 5. Ren trong—Gidi han bién dang M. Vi tri dung sai H

* Kich thude nay duge diing trong thiét ké dung cu v.v... Trong khi lap kich thudc

ren trong, gia tri nay thudng khéng cin thiét. Néi chung, sy chdp nhén dudng
kinh dinh dya trén chuin didu kign vat lidu cyue dai.

a duiing kinh dinh co 58
o duimg kinh dinh max.

d duigng kinh dinh min.

d, dwing kinh bitde oo s&

d, duifng kinh bwse max.

4 I
! /
d, duiing !
kinh butie min. \\ //

e | -~
—
K-Xcm ITinh 4
Ghi chat: Cie vitet "doan thing ™ xde
dinh vang dung =i va cdc
phin khang co gach chéo xdc
dinh Al ket (A0 10ch co sG)

Hinh 6. Ren ngoai—Gidi han bién dang M. Vi iri dung sai g
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Bing 6. Ren trong hé mét—Gidi han kich thude bién dang M
ANSI/ASME BRI 13M-TU83, RIV8Y

. Buitng kinh déy Buéng kinh hirdc Buidng kinh dinh
Ky hiénren | C3p . D, g, o
edtdn | dung sai [T ST e Dung sai] Min ] Max

M16 x 035 GH 1.221 1.3 1.373 1,458 0.085 1600 1735
M2 x4 6H 1567 1679 1.740 1.830 0.090 2.000 2.148
MZ25 x 045 6H 2.013 2138 2208 2.303 0.095 2.500 2.660
M3x(5 GH 2.459 2.50% 2.675 21775 0.100 3.000 3172
M3ibx06 6H 2.850 3.010 KRS iz 0.112 3.500 3.699
M4 x 0.7 6H 3242 3.422 3.545 3663 0.118 4.000 4219
M3 x 038 6H 4134 433 4.480 4.605 0125 5.000 5240
M& x 1 GH 48917 5153 5.350 5.500 0.159 6.000 6.294
M3 x 125 BH 6.647 6912 7.188 7.348 0180 8.000 8.340
MB x 1 BH 6.917 7.153 7.350 7.500 0150 8.000 8.294
MID x 1.5 BH 8378 B.676 9.026 9.206 0.180 10.000 10.395
M10x 125 6H B.647 8912 9.188 9.348 0160 10.000 10.340
M10 x 0.75 6H 9.188 0,378 0513 9645 0.132 10.000 10.240
M12 x 175 6H 10.106 10.441 10.863 11.063 0.200 12.000 12.453
M12 x 1.5 6H 10.376 10676 11.026 11.21% 0.190 12.000 12406
M12 x 1.25 GH 10.647 10.912 11.188 11,368 0180 12.000 12.360
M12 x 1 6H 10.917 11.153 11.350 11.510 0.160 12.000 12.304
Mid x 2 6H 11.835 12.210 12.701 12913 el 14,000 14501
M4 x 1.5 6H 12.376 12 676 13.026 13.216 0.190 14.000 14,406
M15 %1 GH 13.017 14,153 14350 14.510 0.160 15.000 15,304
Mtg 2 2 GH 13.635 14.210 14,701 14813 0.212 16.000 16.501
Mi6 x 1.5 6H 14376 14 676 15.026 15.216 0.190 16.000 16.406
M17 x1 6H 15917 15153 16,350 16.510 0160 17.000 17.304
M18 2 1.5 6H 16.376 16,676 17.026 17.216 | ° 0190 18.000 18.406
M20 225 GH 17.294 17.744 18.376 18.600 0.224 20.000 20.585
M20x 15 6H 18.376 18 676 19.026 19216 0.180 20.000 20.408
M20 x 1 6H 18.917 19.153 19.350 19.510 8160 20.000 20.304
M22 x 2.5 6H 19.294 19.744 20,378 20.600 0.224 22.000 22.585
M2Z x 1.5 6H 20.376 20676 21.026 21.216 0.190 22.000 22 406
M2d x 3 6H 20.752 21.252 22.051 22.316 0.265 24,000 24.694
M24 x 2 6H 21835 22.210 22701 22.925 0.224 24.000 24513
M25 x 1.5 &H 23376 23676 240126 24.226 0.200 25.000 25.416
M27 x 3 &H 23.752 24,252 25051 25316 0.265 27000 27698
M27 x 3 6H 24,835 25210 25701 25.925 0.224 27.000 27513
M0 x 35 BH 26211 28,71 27 727 28.007 0280 30.000 0785
M0 x 2 6H 27835 28210 287N 28.925 0224 30.000| 30513
M0 x15 BH 28376 28B676[ 29026| 29.226 0.200| 30.000| 30416
M33x2 6H 30.835 31210 KA BFi3) 31.925 0224 33.000 A3513
M35 x 15 GH 33376 33676 34026| 34.228 0.200| 35000 354186
M36 x d 6H N670| 32270 33402| 33702 0.300| 36000 36.877
M36 x 2 GH 33835 20| 34T 34,925 0224 36000{ 36513
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Bang 6 (1iép ther). Ren trong hé mét—Gidi han kich thude bién dang M
ANSIASME B1FIM-TYN3, RIRY

Ky hieu cop ‘ Dudnp ;lrﬂh fay Ditiing :;:h hidie During Ignh dinh
ren oo hén | dung sai o Max Min Max | Dungsai | Min Max'
Migx2 | 68 36835 | 37010 | 37.701| 37.925| 0224 39000 20513
MIOXx15| 6H 38376 | 38676 | 39.026| 9225 o200 40000 40.416
Miz xd45| eH | 37.128| 37799| a0077] 38302| 0315| 42000 42965
M4z x2 | 6H 39835 | 40.210| 407011 40925 | o0204| 42000 42513
M45x1.5] BH 43376 | 43676 | 44.026 | 44226 0200 45000[ 45.416
MiBx5 | 6H 42587 | 43297 | a4752{ 45087 | 0335| 48000 49.057
Mag x2 | oM 15835 | 46.210| 46701 | a693| o0238| 4so000]| 48508
M50 x 15| 6H 48376 | 486761 49.026 | 49233) 0.212| s0000| 50428
MEE x1.5 | 68 63376 | 53676 | 54.026 | s54238] 0.212| 5000 55428
Ms6x55 | 64 | s0.0as | s0795| seazs| se7s3|  oass| seoo0| 57149
M6x2 | 6H 53835 | 54210 64701| 54037 | 0238 ssoo0| 56525
MBO x 1.5 | 6H sg376 | 58676 | so026) so238| o0.212| s0.000| 60428
MB4 x5 | 6H 575051 58.305| 60103 | 60478 | o0375| 64000 65241
Meax2 | 64 | 61.835| 62210| 62701 62937| o236| 4000} 64525
ME5x 15 | 6H 63376 | 63676| 6s026| sa238| 0212| eso00] 65428
M0x 15| eH 66.376 | 68.676{ 69.026| 69238% 0.212] 70000 70428
M72x6 | 6H 65505 | 66305 | 68.103| esars| oars| 72000 73241
M72x2 | & 69835 | 70.210 | 70.701| 70937 | ouss| 72000 72508
MISx15!| 6H 73376 | 73676 | 74028| 7az8| o0212| 75000 75428
MBO x5 | 6H 735050 74.305 | 76103] 76478 | 0375 | soo000| 81241
MBOx2 | 6H 778351 78.210| 78.701| 7Ba3r| o02s6| soocoo| soses
MB0 x 1.5 6H 78376 | 78676 | 79.026| 7e238| 0.212| soooo| s0aze
mM85x2 | 6H 82835 | 83.210( 83.701| 83937 | 0236| aso00]| 85525
MIOx6 | 6H 83505 | 84305 86.103| 86478 0a75| c0.000| 91241
MSOx2 | 6H 87835 | ss.210| 88.701| sse37| o0236| 90000 0508
M5x2 | 6H 92835 | 93.210 | 93.701| 93951 | o250 95000 95539
M100 x6 | 6H 93505 | 04305 | 96.103| 96503 | ©.400 | 100.000 | 101266
M100 x2 | 6H 97835 98.210| 98701 | 9B95t| 0250 100.000 | 100,539
M105 x2 | 64 | 102.835 | 103210 103.701 | 103.951| 0250 | 105.000 | 105538
Mi10x2 | 64 |107.835 | 108210 108 701 [ 108.951 | 0250 | 110.000 | 110538
M120x2 | 64 |117.835 | 1182100 118.701 [ 118.8511 0.250 | 120.000 | 120539
M130x2 | 6H |127.835 | 128210 | 128.701 [ 128951 | 0.250 | 130.000 | 130530
Misox2 | 64 |137.835 | 138210 | 138.701 [ 138.951 | 0.250 | 140000 | 140530
M150 x 2| 6H | 1a7.835 | 148.210 | 148.701 | 148.951 | 0250 | 150.000 | 150538
M160 x3 | B4 | 156.752 | 157.252 | 158.051 | 158.351| 0300 160.000 | 160733
M170x3 | 60 |166.752 | 167.252 | 168.051 [ 168.351 ) 0.300 } 170.000 | 170733
MIBOx3| 6H | 176752 | 177.252 | 178.051 [ 178.351 | 0300 180.000 | 180.723
M190 x3 | 6H |186.752 | 187.252 | 188.051 [ 188.386 | 0.335 | 190.000 | 190768
M200 x3 | eH | 1967521 197.252 | 198.051§ 198386 | 0335 | 200000| 200768

* Kigh thudc guy chi§u nay duge ding trong thi#t ké dung cu cit v.v..., va thudng khéng
chuyén bidt. N6i chung, sy chip nhén dudng kinh dinh dya trén chuldn didu kign vat idu max.

Moi kich thudc déu tinh theo milimét.
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Bing 7. Ren ngoai hé mét—4Gidi han kich thude bién dang M
ANSIFASME BB 13M-1933, RIYRY

Duding kinh . bwing | Buing
Kiiguren | Cap [powy| ~ dih’ R Y ey
¢¢ ban  |dung sai| es? d 2 dy &
Max Min Max Min |Dung sai| Max Min
M16x 0.35] 6g 0019 15881 1486| 1.354| 129 0.063 1.202 1.075
M16x 0.35] 4969 0.019 1681 1496 1.354] 1.314 0.040 1.202 1.098
M2 x 0.4 bg 4019 1981 1886 1721} 1654 0.067 1.548 1.408
M2 x 0.4 4g6g 0.019 1881] 1888 172117 1679 0.042 1.548 1433
MZ2.5 x0.45 | 6g 0020 2480| 23807 21B§| 2.117 0.071 1.993 1.840
MZ5 x 045 | 4g6p 0.020| 2480 2380] 2.18B8| 2143 0.045 1.993 1.866
M3 x 05 &g 0020 2980| 2874 2655| 2.580 0.075 2438 2272
M3 x0D5 4g6g 0020 2980| 2874| 2655 2607 0.048 2.439 2294
M35x086 Gg 0.021 3479 | 3354| 3.089| 3.004 0.085 2829 2.635
M35 x06 4ghg 0.021 3479 3354 3088 3036 0.053 2829 2.667
M4 x 0.7 Gg 0022| 3978 2838 3.523| 3433 0.0%9 3.220 3.002
M4 x07 4g6g 0.022| 3978 3838 3.523| 3467 0.056 3220 3.036
M5 x 0.8 Gg 0.024| 4.976| 4826 4.456| 4.361 00935 4110 3.569
M3 x 0.8 4g6g 0.024| 4976 4826| 4456 4.39% 0.060 4110 3.504
M6 x 1 fg 0.026 b974| 5794 | 5324| 5.212 0112 4.801 4 596
ME x 1 4g6g 0026| 5974 5794| 5324 5253 0.071 4.891 4637
MB x 1.25 fg a.028 7arz| Fred| vie0| 7042 0118 6.619 §.272
ME x 1.25 g6 0028 7972 7760 7160| 7.085 0.075 6.619 68.315
M8 1 ] 0.026| 7974 7794| 7324¢ 7.212 0.112 5.891 6.596
M3 x 1 4g6g 0026 7.974| 77940 7.324] 73523 0.071 6.801 6.637
M10x 15 Bg 0.032| 9988 9732} 8994 | 8862 0.132 §.344 7.938
Mi0x15 4q6g 0032 9968| 9732; £8994| 8909 0.085 8.344 7.985
M0 x 125 | 6Bg 0028 9972| 9760| 9460| 9.042| 0.118 8619 B.272
M0 x 1.25 4g6g 0.028| 9972| 9760 9180| 9.085 0.075 8.619 8315
Mi0 % 0.75 fig 0022| 9978 9838 9491| 9.391 0.100 9.166 B.929
M0 x 075 4969 0.022| 9978 9838 9491| 9428 0.062 9.166 B 966
MI12 2175 69 00241 11,9667 $1.701| 10.829| 10.679 0.15010 072 9.6
M2 x 1.75 4g8g 00341 11.966 | 11.701 | 10.829|10.734 0.08510 72 8,656
M12x15 By 0.032 | 11,968 11.732] 10.994 | 10.854 014040 344 9930
M12 % 125 Gq 0,028 11,972 | 11760 11.960{ 11.028 0.13210 619 ] 10.258
M12 x1.25 4g6ig 0028 11972 11,7601 11.160 | 11.075 0.08510 G189 10305
Mi2xi 6y 0028 | 11.974| 11794 | 11.324 | 11.206 011810 891 10.590
M12 % 1 4g6g 0.026 11.974| 11.794 ] 11.324 | 11.249 0.07510 B9 10633
M14 x 2 6g 0.038 | 13.962 | 13.682 | 12.663 | 12.503 0.16011 97 w12
Mid x 2 496g 0038 13.962f 13.682 | 12.663 | 12563 410011 J87 ) 11331
M14 x 1.5 fig 0.032] 13968 13.732( 12.954 | 12.854 0.14012 3ady 11,830
M14 %15 4gbp 0.032] 13968 | 13.732| 12.994 12,004 | 0.00012 344 | 11.980
M15 x 1 Bg 0026| 14974 14794 | 14324 114206 | 0.11813 891 13.590
MIs x1 496g 0.026 | 14.974| 14794 | 14.324 | 14248 0.07513 891 13633
Mi6 x 2 6g 0.038] 159621 15682 | 14663 | 145031 0.16013 F97 132
M16 x 2 4967 | 0.038] 15.962 | 15.682 | 14 5663 | 14.563 110013 J971 1333
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Bang 7 (tiép thea). Ren ngodi hé mét—Gidi han kich thiide bién dang M
ANSIASME Bl 13M-1043, RIV8Y

Dudng kinh ] Dudn B
Khitaren | cip |pong| Gim> A ey s tay

et bin  ldung sail es* d z d; d

Max Min Max | Min | Dung sai | Max Min
M16 x 1.5 | 69 (.032 ] 15968 15732 | 14994 | 14854 | 0140 [ 14.344] 13.930
M16 x 1.5 4g6g | 0.032 | 15968 15.732 | 14994 )14.904| 0090 14.3447 13.980
M17 x 1 64 0.026 | 15974 16.794 | 16.324 | 16.206 | O0.118 15.8%1 | 15.590
M17 x 1 4g6g | 0.026 | 16.974] 16794 16.324 | 16.2497 0.075 15891 15633
M18x 15 Ga 0.032| 17.968 | 17.732 | 16.954 | 16.854 | 0.140 16.344 | 15.930
M18 x 1.5 4g6g | 0.032 | 17.968 | 17.732 | 16.994 | 169041 0.090 16.344| 15.980
M20 x 25 64 0.0421 19958 | 19.623 | 18.334118.164| 0.170 17.252 1 16.624
M20 x 2.5 4g6g | 0.042 | 19.858| 19.623 | 18.334 |18.228]| 0.106 17.252 | 16.688
M20 x 1.5 Gg 0.032 ] 19968 19732} 18994 |18.854| 0140 18.344 | 17.930
M20x 15 4969 | 0.032 | 19.968 | 19.732 | 18.954 (18804 | 0.090 18.344 | 17.980
M20 x} by 0.026 | 19.974 ) 19.794 | 19.324 19206 | 0.118 18.891| 18590
M20 x 1 4g6g | 0.026 | 19974} 19.794| 19.324 | 19.249| 0.0v35 18.891 | 18633
M22 x 2.5 Gg 0.042 | 21.958| 21623 20.334|20.164] 0170 19252 | 18.624
M22 x 15 69 0.032 | 21968 | 21.732| 20994 | 20854 0140 20.344| 19.930
M2Z x 1.5 4g6ig 0.0327 21,068 21.732 | 20.994 {20.904 | 0.090 20,3441 19.980
M2 x 3 6g 0.048 | 239524 23577 22.003(21.803| 0.200 20.704 | 19.955
M24'x 3 4g6g 0.048 | 23.952| 23557 22.003 | 21.878y 0125 20.704 | 20,030
M24x2 69 0.038| 23.962 | 23.682 | 22.663 | 22493 0.170 21.797 | 21.261
M24 x 2 469 0,038 23.962| 23.582 | 22.663 | 22.507 | (.106 21787 ) 21325
M25 % 1.5 fig 0.032| 24.968 24.732 | 23.994 | 23.844( D150 23.344 | 22.820
M25x 1.5 4g6g 0.032| 24968 247321 23994 (23899 0.085 23344 22973
M27 x3 69 0.048 | 26.952| 26.577 | 25.003 {24803 0.200 23704 | 22955
M27 x 2 64 0.038) 26.962 | 26.682 | 25.663 | 25493 0170 24797 § 24.261
M27 % 2 4p6g 0.038 | 25962 | 26.682 | 25.663 [25.557 | 0.106 24,797 | 24.325
M0 x 3.5 <] 0053 | 29947 | 29.522| 27674 | 27.462| 0212 26158 25.306
M30x 3.5 496y 0.053) 29947 | 29.622 | 27.674127.542| 0.132 26,158 25.386
M30 x 2 6g 0.038 | 29.962% 29682 | 28662 (28483 0170 27.797 | 27.261
M30 x 2 4964 0.038| 29062 | 29.662 | 2B.663 | 28557 0.106 27797 | 27325
M30 x 1.5 B9 0.0321 29.968| 29.732 | 28.994128.844| 0.150 28.244| 27.920
M30 x 1.5 4yby 0.032| 22968 29732 | 28.994 | 26.809( 0.095 28.344 | 27975
M33x2 il 0.038| 32962 | 32682 | 3166331493 0170 30.797 | 30.261
M3 x 2 4g6g 0.038) 329621 32682 31.663]31.557 0106 30797 30.325
M35x15 <] 0.032 | 34968 | 34732 33.994 | 33.8441 D.150 33344 33.920
M35 x 4 69 0.0601| 35940| 35465 33.342133.118| 0.224 31610 30854
M36 x4 4969 0.060 | 359401 35.465| 33.342 | 33.202( 0.140 31.630) 30738
M36 x 2 6g 0.038 | 35962 | 35.682 | 34.663|34.403| 0.170 33797 | 33.261
M6 2 2 4ghig 0.038] 35962 | 35.682 | 34.663|34.657 | 0.106 33.797 ¢ 31.325
Mibx2 ] 0.038 | 38.962 | 35.682) 37.660 | 37.493| 0.170 35.797 | 36.261
M39x2 4g6g 0.038| 38962 | 38.682 | 37.663| 37557 0106 36.797 | 36.325
M40 x 1.5 6y 0.032| 39.968| 39.732 | 38.994|38.844| 0.150 38.244 1 37.920
M40 x 1.5 405¢ 0.032| 39968 39.732| 28.994 | 36.809f 0.095 38.344 | 37.975
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Bang 7 (4iép theo). Ren ngoi hé mét— Gidgh hyn kich thude bién dang M
ANSIASME BITIM-1953, RIVAY

! Dudng kinh birdc.* Bifing | Buimg
K¢ hidu ran | Cap | Do hé Butng ":h finh. ! 4 kinh day"[kinh day*
co bin  [dong sai| es? dy &
Max. Min Max Min  |Dung sai| Max Min
MazZ x 4.5 g 0.063| 41.937 | 41.437| 39.014| 38778 0.236 J7.066 | 36.006
M4z x 4.5 dghpg Q.063| 43.937 | 41437 39.014 | 38864} 0.150 J7.066 | 36.002
M4z x 2 fig 0.038 | 41962 | 41.682 | 40663 | 404937 0.170 J9.797 | 39.261
Mdz x 2 4g6g 0.038| 41.962| 41.682 | 40.663| 405577 0.106 J9.797 | 38.325
M45 x 15 g 0.032 ] 44968 | 44.732| 43994 | 43844 ) 0.150 43.344 | 42920
M45 x 15 4g5g 0.032) 44968 | 44732 | 43994 | 43899} 0.095 43.344 | 42,975
M4B x 5 by 0071 47929 47.359| 44681 | 444311 0.250 42516 | 41.3%1
Md48 x 5 4g6g 0.071) 47.929| 47.33%| 44681 | 445211 0.160 42,516 41.441
M48 x 2 6g 0.038| 47.962| 47.682 | 46663 | 464831 018D 45797 | 45251
M48 x 2 4g6g 0.038) 47962 | 47682 | 46663 465511 0112 45,797 | 45319
M50 x 15 bg 0.032) 49.968| 49.732| 45.994 | 45.834{ 016D 48,344 | 47.910Q
M50 x 1.5 dgbg 0.032) 49968 | 49.732| 45594 48.894| 0.100 48,344 | 47.970
M55 x 1.5 0} 0.032| 54.963] 54.732| 53994 53.834| 0.160 53.344 | 52910
Mo x 1.5 4g6g 00325 54.068% 54.732| 539941 53804| 0.100 53.344 | R2O70
M56 x 5.5 g 0075 55925 55365 523531 52.088| 0.265 499711 4B.700
M56 x 5.5 4gbg 00751 559251 55365 52.353( 52183 0.170 499711 48.795
M56 x 2 6g 0028 | 55962 55.682 | 54.663( 54.483| 0.180 537971 53291
M56 x 2 4g‘6g 0.038 | 55962 | 55.682 | 54683 54.551| 0.112 83.797 | 53.319
M60 x 1.5 3 0032| 59958 59.732| 58.994| 58.834| D.160 58.344| 57.910
M&0 x 1.5 4gfig 0032 59.968| 59.732| 56.094 | 58.884| 0100 58.344| 57.970
M&4d x 6 Gg 0.080| 63.920| 63.320| 60.023| 59.743| 0.280 57.425| 56.047
Mid x 6 4969 : 0.080| 63.920( 63.320| 60.023| 59.843| 0180 | s7.425| 56.147
Mé4 x 2 g 0038 | 63.962 | 53.682] 62.553| 62483 D180 61.797 | 61.251
M64 x 2 4g6g 0038 63.962| 63.682| 62.663| 62551 0.112 81.797 | 61.319
ME5 x 1.5 Bg 0.032| 64.968 | 64.732% 63.994 | 63.834| 0.160 63.344| 62.910
MB5 x 1.5 4gfg 0032 | 64.968| 54.732] 63994 | 63.894| 0.300 63.344| 62.970
M/0x15 g 0.032| 69.968| 69.732| 68.004 | &2.834| 0.160 6B 344 | B7.910
M0 x 15 4g6g 0032 69.968 | 69.722| 58.994 | 68894 0.100 68344 | B7.970
MiZx6 g 0.080| 71.920| 71.320| 68.023| 67.743| 0.280 565,425 | 64.047
M72 x6 460 0080| 7i.920| 71.320| 68.023| 67.843| 0.180 65,425 | 64.147
M/2x2 Bg 0038 71962| 71.682| 70.662| 70.483| 0.180 69.797 | 69.2%1
M72 x2 4nbo 0038 71962 71682} 70.663| 70551 0.112 69.797 | 69.319
M75 x 1.5 Bg 0032| 749688 747321 73994 73834 w150 73344 72.910
M5x1.5 4n6g 0032 74968 74.732| 73.994| 72894 | 0.100 73.344 | 72970
M30 x & 4] 0080 79.920| 79.320} 76.023| 75.743| 0.280 73.425| 72.047
MB0 x 6 4nbg 0080 79.920| 79.320| 76.023| 75.843| 0.180 73.425| 72147
MB0 x 2 ] 0038| 79.982| 79.682| 78.663| 78.483| 0.180 Fr7ov | #7281
M0 x 2 406g 0.038)| 79.962 | 79.682| 78.663| 78.551| 0.512 717797 | ¥7.319
M0 x 1.5 4] 0032) 79.968 | 79.732| 78.994| v8.834| 0.160 78.344| 77910
M80 x 1.5 4nbg 0.032] 70968 | 79.732| 78.994| 78.894| 0.100 78.334| 77.970
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Bing 7 (siép theo), Ren ngodi hé mét—Gidi han kich thade bién dang M
ANST ANME B1TIM-[UR3, RI989

. v : b Builag | Buing
Ky higuren | Cap | Do ng|o"™ H:h oinh.*| - Buing ";"h BGE" ion aay® [kinh gay’
to bdn  |dung sai| es® z P g |
Max Min Max Min {Dung sai] Max Min
MBS x 2 fig 0038 | B49562| 84.682 | B83663] B3I 483 0.180 82,797 | 82.2%1
MBS x 2 4060 0038 84962} B4682| 83663 835511 0412 B2.7097| 82319
MU0 x 6 6g 0.080| 8920 89.320| 86.023) A5.743| 0.280 83.425| 82047
MO0 x & gy 0080| 89.920| 89.320( 86.023| ©5.843| 0180 83425 82147
M90 x 2 g 0038 89952 | BOG82| BR6HI| BR483| 0.18D 87797 | 87251
Ma0 x 2 4ghg 0038| 89962 | B9.682 | 8B.E63| 84B.A5Y| O112 87 797 ] BF.319
MI5 % 2 fig 0038 94952 | 94682 | 93.663| 93.473] 0190 927971 92.21
Masx 2 dgig 0038| 94962 | 94682 | 93663| 93.545| 0118 92797 92.313
M100 x 6 ] 0.080| 99.920| 99320 96.023| 95.723| 0.300 03.425 | 92.027
M100 x & 4g6g 0080] 99.920 99,3201 96.023| 95.833| 0190 034251 92137
M100 x 2 3] 0.038 | 99462 | 99.682| 99.663| 98473| 0.190 grreTy 97.24
MO0 x 2 4360 G038 99962 | 99.682| 98663 985H45( 0.118 7797 | 9v.313
M105 x 2 By 0.038 | 104.962 {104.682 [ 103.663 [ 103473 0,190 | 102.797 | 102.241
M105 x 2 4gbg 0.033 | 104,962 1104.682 | 103.663 1 1035451 0118 | 102797 | 102.313
M110 x 2 4] 0038 109.962 | 109,682 | 108.663 { 108.4731 0,190 | 107.797 | 107 241
M110 x 2 4n6g 0.038 | 109.982 | 108.682 [ 108.663 [ 108545 | 0.118 | 107.797 | 107.313
M120 x 2 Gg 0033 119.962 | 110682 | 118.663 [ 118.473 | 0.190 | 117.707 | 117241
M120 x 2 4g6g 0038 119.962 | 119.682 | 118.663 | 118.545 | 0118 | 117707 | 117.313
M130x2 g 00381 129.962 [129.682 | 128.663 | 128.473 | 0.190 | t27.797 | 12724
M130x2 Ay 0038 139.962 | 139.682 | 138.663 | 138,545 | 0.118 | 137.757 | 137 113
M140 x 2 g 0038 | 139.962 | 139.682 | 138.663 | 138.473 | 0.180 | 137767 | 137241
M40 x 2 4569 0038 | 139.962 | 139.682 | 138.663 | 138.545 | 0.118 | 137.707 | 137.913
M150 x 2 fig 0.038 | 149.052 | 149.682 | 14B.663 [ 148.473 | 0190 | 147.797 | 147 241
M150 x 2 4ghg 0.038 | 149.962 | 149.682 | 148.663 [ 148545 | 0118 | 147.797 | 147.313
M160 x 3 By 0.048 | 159.952 [ 159.577 | 158.003 | 157.779 | 0.224 | 156.704 | 155.931
M160 x 3 4ghg 0.048 1 150.052 [ 159.577 | 158.003 | 157.863 | 0.140 | 156.704 | 156.015
MI70 x 3 i 0.048 ] 169.952 [169.577 | 168.003 | 167.779 | 0.224 | 166.704 | 165931
M170 x 3 4g6q 0.048 ¢ 169.952 [169.577 | 168.003 | 167.863 | 0.140 | 166.704 | 166.015
M180 x 3 6y 0.048 | 179.952 [179.577 ¢176.003 | 177.779 | 0.224 | 176.704 | 175931
M180 % 3 406y 0.048 | $79.952 [170.577 |178.003 | 177.863 | 0.140 | 176.704 | $76.015
M190 x 3 5] 0.048 | 169.952 | 169.577 | 188.003 [ 187.753 | 0.250 | 186.704 | 185.905
M190 x 3 4nfy 0.048 | 189.952 189577 | 188.003 | 187.843 | 0.180 | 186.704 | 185955
M200 x 3 4] 0.048 | 199.952 |199.577 [198.003 [ 197.753 ] 0.250 | 196.704 | 195.905
M200 x 3 4g6g 0.048 | 199.952 | 199.577 [198.003 [ 197.843 | 0.160 | 196,704 | 195995

g5 13 gid trn tuyél dai.
" {Dang phang). Bai vdi ren vit tai cac gidi han max cda vi tri dung sai i, phai cong gia tri
tuyét d6i es vao dudng kinh max. B8i vér dudng kinh dinh max. gid tri nay 14 cd ren cd s& duge
néu trong Bang 6 'a Budng kinh dlah min. {On.); d6i véi dudng kinh budc max. Qid tri nay 13
gia trj trang Bang & Budng kinh budc min {fhma); va di vSi dudng kinh day max.. ddy 12 gid trj
duge néu trong Bang 6 Budng kinh day min {Dymn}.

T

(Dang lam trén). Kich thude quy chiéu ding trong thidt k& dung cy cit v.v... Trong khi

lap kich thudc ren ngodi, gia tri nay thudng khdng chuyén bist. Noi chung, sy chip nhin
dudng kinh day dya trén chudn digu ki&n vat lidu max.
Moi kich thudc déu theo milimét.
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DU LIEU VE BO LAP GHEP THAQ DUGC

Eang 1. K¥ hiéu cip loai va cd tinh ¢da vit va bulong

e S
O @u @ . @: S’
KHONG DAL MIFU
7 [/ Y
Ly i /]
G H = " I,
By tén min.
. . Kich ¢ 1 e Vil ligu
Ky hign C4p loai {in.} {107 psil va xil Iy
Ban hdi Xéo Chdy
SAE Grade 1 1/4 dén 1-1£2 33 60 36 ]
ASTM A307 144 dén 1-1/2 33 60 36 k]
A 174 dén 344 55 74 57
SAE Grade 2 1
7/8 dén 1-112 33 50 36
SAE Grade 4 1/4 dén 1-1/2 65 115 160 2.a
SAE Grade 5 174 dén 1 85 120 92
B ASTM Ad49 1-1/8 dén 1-1/2 74 105 81 2.b
ASTM A448 1-3/4 dén 3 55 90 58
C SAE Grade 5.2 144 dén 1 85 120 a2 d.h
142 dén 1 85 120 a2
D ASTM A225, Type 1 2.b
1-1/8 dén 1-1/2 7d 105 81
1/2 dén 1 85 120 92
E ASTM A325, Type 2 4b
1-1/8 dén 1-172 74 105 2
172 dén 1 85 120 92
F ASTM A325, Type 3 5.b
1-1/8 dén 1112 74 105 81
1/4 dén 2-1/2 105 125 109
G ASTM A3b4, Grade BC hb
2-314 dén 4 95 115 90
H SAE Grade 7 1/4 dén 1-1/2 105 133 115 7b
i SAE Grade 8 1/4 dén 1-1/2 120 150 130 b
ASTM A354, Grade BD | 1/4 dén 1-1/2 120 150 130 B.b
J SAE Grade 8.2 174 dén 3 120 150 130 4.b
K ASTM A480, T 1 6.b
e V2 dén 12 | 120 150 £30
L ASTM A490. Type 3 5b

Vit lidu thép: 1-—carbon thap hoac trung binh; 2—carbon trung binh; 3-carbon
thap; 4-martensite carbon thap; 5-thép chiu khi quy&n; 6-thép hdp kim;
T-thép hop kim carbon trung binh. Xq l¥ a—kéo ngudi; b—tHi vi ram.



Hang 2. {ng dung chit, khda luc pidc, va khia then hoa

n

Kich cd it mi Vit mib Vit ma o
danh dinh | series 1960 | dfu ghing au tron Vit cd bac Vit chim
khoa va chift Kich c@ vil danh_dinh
CHOT VA XHOA LUG GIAC
0.028 . i
0.035 0 0 142
0.050 n 142 142 384
1116 0.062 1 384 34 5&6
5/64  0.078 243 586 5&6 8
332 0.084 1&5 8 B 10
764 0.109 6
1/8 0.125 10 10 174 114
9764 0141 8
32 0.156 10 144 1 5¢16 5416
e 0.188 14 5/18 5116 38 38
732 0.219 3 38 7416
114 0.250 5/16 7416 172 2
516  0.312 38 12 172 5B 5/8
318 0375 | 7H6 & 172 5/8 5/8 344 ¥4
7116 0.438
112 0.500 508 34 i 7/8
916  0.562 8 18118
5/8 0625 34 i 1-1/4 -114 & 1-3/B
¥4 0.750 78 & 1 1-1/8 1-172
78 0875 [ 1-1/8 & 1-174 | 1-1/4 & 1-38 1172
1 1000 | 1-3/8 & 1-92 1142 1-314 1-34 & 2
1-1/4  1.250 1-314 2
112 1.500 2
1-34 1750 | 2-1/4 & 2172
? 2.000 2-3/4
21414 2250 | 3&314
2-34 2750 { 3-1/2 & 3-34
3 3.000 4
CHOT WA KHGA THEN HOA
0033 . 081
0.048 0 0 283
0.060 0 182 182 4
0.072 1 34 384 546
0.096 2&3 546 546 8
o111 485 8 8 10
0.133 6
0.145 10 10 144
0.168 8
0.183 10 174 144 5/16
0215 14 516 5/16 38
0.251 38 8 71186
0.291 5/16 716 12
0372 3/8 172 12 58
0.454 718 & 112 5/8 & 34 5/8 34
0.595 5/8 78
0.620 314
0.698 718
0.790 1

Nguén: Phu luc cia ANSI/ASME B18.3-1986
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Bing 3. Vit mi hat chim kidu then hoa va lne gise Tidu Chudn Quéc Gia My
Scries 1960 ANSEASME BI8.3-1986
H s L J|

I.._...;_s p—m by ——— XM dibi T

A A kg —
Ly XEM GHICHE
4
- D
£P
Y MO AR

E- K

Kich | BUGA0 KD | gyng inn mi | Chidu cao mis | ST % 16 ndc 1ye gide | Bac vai | An khip
of thn, thet hna khoa |
danh | Max | Min Max Min Max Min_|Danh dinhi Danh dinh Max

dinh Y] A H M J £ T

4 Q0B00| 00568 | 00% | 0091 | coso |oos?| ooen 0050 | 0.007 | 0.025
1 00730100695 | 0118 | 0112 | 0073 10070 0072 11/16 G062 | .007 | 0.00
2 00860100822 | 0140 | 0134 | 008E {0.083] 0.096 | 5684 0078 | 0.008 | 0.038
3 00930 | 00948 } 0181 | 0154 | 0069 lo095| 0086 | 584 BO7E | 0008 | Q044
4 QU201 01075 § 0183 | 0476 | D112 {0108] 011 | 3/32 0094 | 0009 | 0.051
3 01250 | 01202 | 0205 | 0198 § 0125 {0121] 0411 | 342 0034 | 0.010 | 0.057
G 01380 | 01329 | 0226 | 0218 | 01228 10134 0133 | 7464 0109 | 0.010 | 0.064
B 0.1640 | 01585 [ 0270 | 0262 | 0164 (0.159| 0168 | 9/64 D41 0mz | 0.077
10 01900 | G 1840 | G312 | 0303 | 0490 |0.185| 0183 |53z 0156 | 0.014 | 0.080
144 102500 | 02435 | 0375 | 0365 | 0.250 j0.244| 0216 | 318 0986 | 0.074 | 0120
5716 10.3125) 03053 | 0469 | 0457 | 0.312 {0306 0291 |14 0250 | 0.017 | 0151
38 103750 | 03678 | 0562 | 0550 | 0375 (0.368| 0372 |58 0312 | 0020 | 0182
THA6 | 04375104294 | 0656 | 0642 | 0438 l0.430| 0454 |3 0.375 | 0.023 | 0.3
Ve (0500004819 0750 | 0735 | 0500 [0492| 0454 |38 0375 | 0028 | 0.245
5/8 | 06250 | 06163 | 0938 | 0921 | 0625 |0B16]| 0585 |12 0.500 | 0.032 | 0.307
34 |07500 07406 | 1125 1 1107 | 075D |o74n| 0620 |5 0.625 | 0.039 | 0.370
R | 08750 | 08647 | 1312 ) 1293 | 0875 |0BG4| 0695 |34 0750 | 0.044 | 0432
1 10000 | 69886 | 1.500 | 1479 | 1.000 |o.g88| 0700 |34 0.750 | 0.050 | 0.485
-8 P11250 1 11086 | 1.688 | 1665 | 1125 |1.111 . 7B 0875 | 0.055 | 0557

1-1/4 1125001 1.2336 | 18759 1852 | 1250 |1235 . P 0875 | 0.060 | 0620
1-3/3 113750 1.3568 | 2062 | 2038 | 1375 |1.360 1 1.000 | 0085  0.682
1-1/2 115000 | 1.4818 | 2250 | 2.224 | 1500 |1485 1 1.000 | 0070 | 0.745
1-3/4 1175001 1.7295 | 2625 | 2597 | 1750 |1734 . 114 1250 | 0080 | 087D
2 20000 | 19780 | 2.000 | 2.970 | 2.000 |1983 . 1-142 1500 | 0050 | 0.995
244 122500 | 22280 | 3375 | 3.344 | 2250 2232 . 1-34 1780 0100 | 1120
242 |25000 [ 24762 | 2750 | 3717 | 2.500 |2 481 . 1-34 1780 010 | 1245
2-314 127500 ) 27262 | 4125 | 4.000 | 2750 [2730 . 2 2000 | 0120 § 1.370
3 30000729762 | 4500 | 4464 | 3.000 |2.979 2-144 22561 0130 | 1.495
3-114 132500 | 32262 | 4.875 | 4.837 | 3250 (3228 . 2114 2250 | 0140 1 1820
3-172 | 35000 | 34762 | 5250 | 5211 | 3500 |3478 2-3/4 27301 0150 { 1.745
3-3/413790G | 3.7262 | 5625 | 5.584 | 3780 [3727 .. 2-34 27501 0160 | 1.870
4 40000 )39762 ] 6.000 | 5958 | 4000 [34976 . 3 3.000 | 0170 | 1.995

 (Chiéu sau an khdp khda 1a toi thidu)

Mot kich thudc d&u tinh theo inch. Chidu dai than La cla vit 14 chigu dai ph&n than try
khéng 6 ren. Chigu dairen Lrla khodng cach tir dinh vit dén vang ren tean phin cudi cing.
55 gia chigu dai tiéu chudn déi vai cac dudng kinh vit dén 1 ingh 12 1/18 inch véi cde chiu dai
1/8 d&n 1/4 inch; 1/8 inch vdi cc chifu dai 1/4 dén 1 inch; 1/4 inch vdi cde chidu dai 1 dén
3-1/2 inch; 1/2 inch vdi cac chidu dai 3-1/2 dén 7 inch, 1 inch vdi cac chidu dai 7 9&n 10 inch:
va ddi vdi cac dudng kinh trén 1 inch 12 1/2 in v&i cAc chidu dar 1 dén 7 inch: 1 inch d6i vdi cac
chiéu dai 7 dén 10 inch, va 2 inch d&i vdi cac chidu dai trén 10 inch. CAc dAu vit ¢é thd phing
ho¥c 18i, vat goc F1a 30-45° g0 véi bé mat phing. Ren tuan theo Tidu chudn Théng nhit véi
day trén {ban kinh). Cap 3A UNRC va UNRF ¢hl ¢d cac cf vit No.O dén 1 inch, Cap 2A UNRC
va UNRF ¢o cdc cd vit 1 inch-11,inch, va Cdp UNRC d3i vdi cac ¢d 16n hon. Chitist cy thd, ké
cd vatliéu, xem ANSI/ASME B18.2-19886,



Bing 4. Vit mii hie chim Tiéu Chudn Quic Gia Mj—Hé mét
ANSIHASME BIK. 3 IM- 1986
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H L ]
; G -ﬂ—-Ls--tn-
Sanfanaraana
BamILtisuuGL
i
M ) i bs
Vat goc | CF hie | CF hie Buing kinh
Budng kinh Buﬂng kinh | Chigucap | hodc lye ihen |An khap| chuyén
than, diu, L' vl tron | gide* | hoa* | khda tigp?
Kich £ D A " 5 J M r g
danh djnh . . . Danh | Danh N
vA bufe ren Max | Mip | Max | Min | Max | Min | Max Ainh dinh Min Max
M16x035| 160 146} 3001 287 160| 152] 016 15 1.829 0.80 20
M2x04 200 186 3807 365] z2o0] 191 o0 15 1829 1.00 28
M25x0d5| 250 236 450) 433] 250] 240| 025 24 2.438 1.259 3i
MIx05 3.00| 286 5.50| 532] 300| 283 030 25 2818 150 36
M4 x 0.7 400 382y 7o0| 680] 400] 388] 040 340 3371 2.00 47
M5 x 0.8 5.00| 4.82) BS0| 827 500| 4.88] 050 11 4 648 250 57
MG x 1 6.00| s.82l1000| 974 600 585 Q6D 50 5.486 3.00 6.8
M8 x 125 3.00| 7.78(1300| 1270] 8.000 7.83] o0&D 60 7.301 4.00 a2
M« 15 1000 978|16.00| 1567 10.00f 981| 1.00 80 a3.00 112
Mi12 x 1.75 |12.00| 11.73]18.00] 17.63] 12.00811 79| 1.20 1.0 6.00 142
M4 x 2° 14001 13.73| 21.00| 20 60| 14.00)12.77| 1.40 120 700 16.2
M16 x 2 16.00] 1573] 24.00] 2258 16.00|15.76] 1.60 14.0 408 18.2
M20x 25 |2000] 1967)3000] 26,537 20.00(15.73| 2.00 17.0 10.00 224
M24 x 3 24 00| 2367 36.00) 39.48| 24.00|23 70| 240 15.0 1200 26.4
M30 % 3.5 | 30.00| 29.67{ 45.00} 44.42| 30.00|2867| 300 220 1500 334
M35 x 4 36.00] 35.61] 54.00| 53 37| 38 00| 3564| 360 270 18.00 394
W42 x 45 142.00] 4161|63.00] 62.31| 42 00| a161| 420 320 21.00 LEY
Mag x 5 48.00] 4761 72.00| 7127| 48.00] 47 58| 4.80 360 24.00 526
* Xem Bang 2.

® Khang nén ding o8 M14 « 2 cho cac thidt k& mdi.

Moi kich thudc déu tinh theo milimét. Ls1a chiéu dai than. B6i véi chidu dai ren toan phin
va cac quy dinh vé dic tinh ky thuat, xem ANSI/ASWME B18.3. 1M-1986.
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Bing 5. Vit chim didu hot lyc gide va then hoa Tiéu Chuin Quéc Gia My
ANSIFASME BI8.3-1984

w

AR
G5

R
LY

Chifu s3u dn | Gidi

Buing kinh dinh Binh bin cdn |Ban kinh

Kich &3 danh | Luc | Then s | Bueng [ higu [ dink e
gioh hoge | gide | hoa | MMENYEUOM | o | gai | ovar |OR KNGO IR | hen
duing kinh vit | Danh | Danh . Ly¢ | Then {g4si g
cd bin dinh | ginn | Max- | Min. | Max | Max. |Coban [ G0 | | |daigéc
J_ M £ P 1ol & || v

(0600 | OCZ8 | D033 | 0.033 | G027 | 0040 | 0017 | 0.045 | OD50 | 0.026 | 009
DO0730 ) 0035 | 0033 | 0.040 § G033 | 0.049 | 0.021 | 0.055 | 0.0B0 | 0035 | G.O09
0.0860 | 0.035 | 0048 | 0.047 | 0030 | 0057 | U024 | UCBa | QOGO | 0040 | 013
0.0890 | 0050 ) 0048 | 0054 | 0045 | 0066 | 0027 § 0074 | QOV0 | 0040 | 013
01120 0.050 § 0.060 | G061 | 0.051 | 0075 | 0030 | 0084 | Q.07 } 0.045 | 019
0.1250% 146 | 0.072 | 0067 | 0.057 | 0083 § 0033 | 0094 | 0.080 | 0.055 | 0.19
01330 116 | 0072 | 0.074 | 0064 | 00%2 | 0038 | 004 | 0.080 | 0.035 | 0.19
01640 | 564 | D096 | 0.087 | 0.076 | 0109 | 0.043 | 0123 | 0.090 | 0.080 | 025
04800 | 342 | 0111 | 0102 | 0.088 | 0427 | 0.049 | 0142 | 0100 | 0080 | D25
14 02500 14 0145 | 0132 § 0118 | 0156 | 0067 | 0188 [ 0125 | 0125 | 03t
5A6 03125 ) 332 | 0183 | 0172 1 0156 | 0.203 | 0082 | 0234 0156 | 0156 | 033
38 03750 3A6 0216 | 0212 | 0154 | 0.250 | 0.099 | 0281 | 0188 { 0188 | 0.4
TG 043750 7432 | 0251 | 0252 | 0232 | 0297 | 0114 ) 0328 | 0.219 | 0213 | D50
W2 05000 1/4 | 0251 % (291 | D.270 | 0.344 ] 04130 | 0375 | 0.250 | 0.250 | 057
5/ 06250 5M6 | 0372 | 0371 | 03247 { 0469 | 0164 | 0469 | 0312 | 0112 | 0475
34 07500 ) 3/ | 0454 | 0450 1 0425 | 0.962 | 0186 | 0562 | 0375 | 0375 | 088
78 DEws0| A 0595 | 0530 | 0502 | 0656 | 0.227 | 0656 § 0500 | 0500 | 1.00
1 . .

[=a e LR PR R e

1.0000 | 9416 0609 | 0579 | 0.750 | 0.260 | 0750 | 0.562 1.13

1-1/8 11250 | 9/16 . 0689 | 0655 | 0.844 | 0291 | 0844 | 0.562 1.28
14944 1250071 578 0767 | 0733 | 0938 3 0323 | 0938 | 0625 . 1.50
1-3/8 13730 | 5/8 0345 | 0803 | 1031 § 0354 | 1.03t | 0625 . 1.63
1172 15000 34 . 0926 | 0885 + 1125 | 0385 | 1.125 | 0750 . 1.75
1-3 17500 1 . 1686 | 1035 | 1.312 | 0448 | 1.321 | 1.000 2.00
2 20000 1 1244} 1.493 | 1500 | D.510 | 1.500 | 1.000 2.25

® Quy chidu theo Tidu Chudn déi vdi chidu dai danh dinh t8i uu ngin nhat khi ap dung
chiéu sau an khdp khoa min Ty va T

® Goc dinh nén Yia 807 + 2° d8i vdi chiu dai danh dinh ho#c 16n hon. 1187 + 2° déi véi
chidu gai danh dinh ngén hgn.

Mgi kich thudc déu tinh theo inch. Ren tuan theo Tidu Chudn Théng Nhat, Cdp 3A, UNC
va UNF. Chidu s&u héc mi T duge gép trong Tiéu chudn, mat 6 dude néu trong Bang &.
Chidu dai danh dinh L cla moi vit chim {vit cdy)} 12 chiéu daitodn phan. BSi vdi cac ghiéu dai
vitdanh dinh 118 Qén 3/16 inch {gdm cac kich cb 0 dén 3) 56 gia chidu dén tidu chudn 14 0.08
inch; 43i vdi cac chidu dai 1/8 d&n 1 inch, s6 gia la 1/8 inch; cac chidu dar1 - 2 inch, sé gia ia
1/4 inch; chidu dai 2 — 6 inch, 58 gia 1a 1/2 inch; chiéu dai € inch trd 1én, s8 gia la 1 inch.

Dung sai chiéu dai: Dung sai cho phép trén chiéu dai £ d&i vai mot vit chim (vit cAy)} kiéu
#4u héc la £0.01 inch d8i vdi chidu dai dén 5/8 inch; +0.02 inch d8i v§i chidu dai 5/8 dén 2
inch; £0.03 inch 461 vGi chidu dai 2 - 8 inch: va +0.08 inch d&t vdi vittrén & inch. Chitiét vé ché
tao, ké ca vatlidu, xem Tidu Chudn Qudc Gia My ANSIFASME B18.3-1586.



Bang 6. Kich ¢ miii khoan va doa 961 v8i vit mi diu hic
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XEM GITI CHU '_\~| XEM GHICHLY 3
F 7%
- Y,
7 3 A o !
~4—- DX B C +5 ey e 0" C
! j 4+
Cd mikl khnan danh dinh
el e caLMP Kich c;ang‘ Duudng kinh | Bugng kinh
Qushg Kinh vit | theo 8 hoge | (AP AL | theo st hoge | 685G Khoet migng | loo miéng
cd bin phin 56 phin 56 i
A B [4
0 oo0soo0| %1 0.067 4% 0.073 1/8 0.074
1 DO0VI0| 46 0081 43 0.088 532 0.087
2 0.08E0 3/32 0.09: el 0.106 e Q102
3 0.0930| 36 010E H 0120 752 0115
4 01120 118 0124 249 136 7132 0130
2 0i2xd 9754 0.14° 23 0154 144 0.145
6 01380 23 0.154 13 0470 9/32 0158
& 01840| 135 Qign 10 0.194 5116 0188
10 01900| 35 0.2086 2 0.221 38 0.218
1/4  0.2500 17/64 0.266 8/32 0281 TH6 0.275
56 03125 21454 0.3z4 11432 1.244 17432 0.346
38  03vs0 25/54 0.3%1 13732 0 406 5/8 0415
6 04375 29/64 0453 15/32 0469 23732 0.483
172 0.5000 3354 0515 17432 0.5% 13716 0.552
58  0.6250 41/64 0 e 21132 0.656 1 0.68%
3 0.7500 40464 0.765 25432 0.781 1-316 0.828
7/8 10.8750 57454 0.85¢ 2932 0906 1-318 0.963
110000 1-144 1.016 1-1¢32 1031 1-5f8 1100
1-14 12500 1-9/32 1.281 1-6/16 1.312 2 1.370
1172 1.5000 117132 1531 1-9416 1.562 2-3/8 1.640
1-34  1.7500 1-25/32 1707 11316 1.812 2-3/4 1.9410
2 20000 21532 200 2116 2.062 3-1/8 2180

® Loe migng: Nén 1A hodc loe migng 18 nha hon { Dmax + 2Fmax} trong chi tiét co db cing
gén béng, bing, hodc I6n han dé eing cla vit. Néu ¢ac 13 nay khang dude loe migng, ddu vit
6 thé khang khdp hodc canh sic d miéng 16 58 lam bién dang bac & min vit, dan dén pha hily
moi khi chiu tai trong déng. Su loe migng hosic vat miéng 14 khdng nén qud I6n, ¢d thé lam
l6ng bac & mi vit.

® L4p chat LAp chat thudng gidi han cho cdc 1& déi véi chidu dai vit co ren d&n sat ma vit
trong cac 14p ghép chi si dyng mét vit hodc & ngi s dung nhidu vit véi cac 15 dugc gia céng
trong bd 1ap ghép.

“ Ldp thudng LAp thudng chi Ling cho cic vit luong d6i dai hodc trong bd 1dp ghép ¢
nhidu vit vdi c&c 15 dugc gia cdng biang phuong phap dung sai théng dung. Cung cip d8 lach
tam cho phép max cda vit tidu chuén dai nhat dai vdi mot s8 bién thién trong cac chi kst [ap
ghép, chdng han, dd léch trong cdc 1& thng, da nghizng (gdc) gitia truc I3 ren va tryc 18 than,

chénh léch khodng cach tam gidia udc 16 1ap ghép, ..

Moi kich thusc déu tinh theo inch.
Ngudn: Phy lye coa Tiéu Chudn Quéc ia My ANSVASME B18.3-1986.
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Bing 7. Vit mii ddu vit phiing hic lyc gide va then hoa Tién Chusin Qudt Gia M§
ANSIASME B8 3- 1906

—

A —

A

HINHCHIEL RAL VIT

— Pty kink b aby
— Min. ydLadi

Tran hoae phding

*"r

_LW_MM

Mﬂﬂ

Kich cd | Buwdng kinh thdn | pydng kinh | Min CO héc l[t:ﬂ::f;c A','mk;':"
danh I thuy€t | tygt | Ouychisu |then hoa
dinh Max | Min Max ati Danh dinh|  Min
[ A H M J T
i} 0.0600 |0.0568 | 0138 | o117 0.044 0048 | 0035 0.025
1 00730 | 00695 | 0168 | 0.143 0.054 0060 | 0.050 0.031
2 0.0860 | 00822 | 0197 | 0.168 0.064 0.060 | 0.050 0.038
3 00990 | 00949 | 0226 | 0193 0.073 0.072 116 0.044
1 01120 | 01075 | 0286 | o218 0.083 0.072 116 0.055
5 01250 (01202 0.281 0.240 0090 0.096 5/64 0.061
6 01380 |n1328 | 0307 | 0263 0.097 0.096 5/64 0.066
B 01840 | 0.1585 | 0359 | 0311 0.112 0.1 3/32 0.076
10 | 01900 (01840 | 0411 0.359 0.127 0.145 18 0.087
174 | 02500 |D2435 | 0531 0.480 D161 0183 5/32 0111
516 | 0.3125 (03053 0656 | 0600 0.198 0216 318 0.135
%8 | 03750 |0.3678 | 0.7B1 0.720 0234 n.251 7132 0.159
7116 | 04375 (04294} 0844 | 0781 0.234 0.291 114 0.159
172 | oso00 (04919 0938 | os7 0.251 0.372 5/16 0.172
5@ | 06250 | 06163 1.1B8 1112 0.324 0.454 318 0.220
34 | 07500 | 0.7406 | 1.438 1.355 0.356 D.454 172 0.220
78 | 08750 | 0.8647 | 1688 1,604 0.468 9/16 0.248
1 10000 | 0.9886 | 1.938 1.841 0540 518 0297
1-1/8 | 11250 [ 1.1086 | 2188 | 2079 0611 34 0325
114 | 12500 | 12336 | 2438 | 2318 0683 8 0.358
1-3/8 | 13750 [ 13568 | 2688 | 2553 0.755 7/8 0.402
1-1/2 { 15000 | 14818 | 2938 | 2793 0.827 1 0.435

Moi kich thude d&u tinh theo inch.

Thén vitla phén try khéing c6 ren néu phan cén khbng cé ren d&n mi vit; ¢can nay 1 phan
ctia vit tit diém tiép gidp bé mat con va than dén dinh phéng. Chidu dairen Lyla khodng cach
do t dinh dén ren hoan chinh ddu tién {sat phdn khong ¢o ren).

56 gia chidu dai tieu chudn cha céc kich ¢ No.0 d8n 1 inch nhy sau: 1/16 inch déi véi
chiéu dai vit danh dinh 1/8 dén 1/4 inch: 1/8 inch d3i vdi chiu dai 174 d&n 1 inch: 1/4 inch vgi
chiéu dai 1 dén 3-1/2 inch; 1/2 inch d&i vén chidu dai 3-1/2 dén 7 inch; va 1 inch dai vdi ehigu
dai 7-10 inch. 85i vt cac cd vittrén 1 inch, s& gia chiu dai 1a 1/2 inch d8i vai chidu daj vit
danhdinh 1-7 inch; 1 inch d6i vai chiéu d4i 7-10 inch; va 2 inch d8i vii chidu dai trén 10 inch.

Ren 14 ren ngodi Unified (Théng nhat) vdi ddy tron; Cap 3A UNRC va UNRF déi vdi cac

kich 8 No.0 dén 1 inch; Cip 24 UNRC va UNRF déi véi kich e5 1 d&n 1-1/2 inch.

B8i vai cac chitiét ché tao, ké ed vat lisu, xem Tidu Chudn Qudc Gia My ANSI/ASME
B15.3-1986.
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Bing 8. Vit mii ddu chim phéng ¢6 ranh Tiéu Chugn Quic Gia M§
ANSIASME BIR6.2-1972, RIY83

/;i-l T

80° $-1 ll".1'1\uI_W.l’ﬁ_‘zht'.':'\'.\’l.\'.hh'l'.'ﬁ'a'u
R2* "f" R R
[}
A \[-|H U
[ ]
Purdtng kinh
A | oy . . :(::
Buing kinh tao Chigu rong Chifu 34u N
Kich ¢ danh Mép v = piffa
dinh* hoje than, £ Mép  tron LETTE ranh, J rinh, T {han v
Mudng kinh v sic  hoac | mis, U
d han phing

. . Ouy . .
Max.  Min. Maz. Min. chigy Max. Min. | Max. Min. | Max.

174 02500 |0.2500 0.2450 | 0.500 0.452 | 0140 | 0.075 0064 | 0.068 0.045 | 0.100
515 0312503125 0.3070 | 0.625 0.567 [ 0.177 | 0.084 0072 | 0.086 0.057 | 0.125

38 03730 03750 D.3690 | 0.750 0.682 | 0.290 | 0.084 0.081 | 0.1063 0.068 | 0.150
7A6 04375 (04375 04310 [ 0.812 0.736 | 0.210 [ 0094 0.081 | 0103 0.088 | 0.175
172 05000 [0.5000 04930 | 0.875 0781 §02101 0106 0.081 | 0103 0.088 | 0.200
9/16 0.5625 | 0.5625 0.5550 | 1.000 0806 { 0.244 | 0918 0.02 { 0.120 0.080 | 0.225
5/8 06250 J0.6250 0.6170 [ 1125 1020 [0.281 | 0133 0116 [ 0137 0.091 | n.250
34 07500 |0.7500 0.7420 | 1.375 1251 | 0.352 [ 0149 043 | @171 0415 | 0.300
7/ 0.8750 |0.8750 08860 3 1.625 1480 | 0.423 [ 0.167 0147 | 0.206 0.138 | D350

1 1.000C | +.0000 ©.9900 | 1.875 1.711 [ 0494 | 0188 0166 | 0.240 0.162 | 0.400
1-1/8 1250 | 11250 11140 | 2.062 1580 | 0529 | 0196 ©.178 | 0.257 (173 | 0.450
1-1/4 12500 | 1.2500 12390 [ 2312 2110 {0600 | 0211 0193 % 0291 0197 | 0.500
1-3/8 1.3750 {1.3750 1.3630 | 2.562 2.240 | 0665 | 0.226 0.208 | 0.326 0.220 | 0.550
1-1/2 15000 (1.5000 1.4880 | 2.812 2570 | 0742 | 0.258 0240 | 0.360 0.244 | 0.600

* Khi chuyén bidt kich ¢d danh dinh theo s thap phan, bé qua chir 56 zere dung trudc diu
thdp phéan va chil s zero & vi tri thap phan tha tu.

Moi kich thudc déu tinh theo inch. Aen: Ren Tiéu Chudn Thing Nhat C&p 2A; UNC, UNF
v& B UN hoac UNRC, UNRF, va B IUNR.
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Chdt dinh vi t6i evtng va mai Tiéu Chuin Quéc Gia M#.—Chét dinh vi t6i
cling va mai cé dudng kinh danh dinh 16n hon 0.0002 inch so vdi dudng kinh chét
danh dinh.

Chibu dai va kich et nén ding: Chidu dai va kich ¢8 nén diing cia cde chat kha
dung duoc néu trén Bang 10. Céc kich c@ va chidu dai khéc duge ché tao theo yéu
cAu ctia khdch hang.

Bang 10. Chdt dinh vj t8i cdng vis mai Tiéw Chuiin Quat Gia M ANSI #/8.8.2-1974

—
[ 171
1
R
diing ki "":::"ﬂ;:*:.' al Ta thép ¢
chdl danh gy pga [ Max | Min | Max § M ' hojc 1hén | maz | win
dinh hap kim
116 0.0625] 00627 | 0.0628 | 0 0626 | 0020 | 0.010 E—1 790 | 0.0625 | 0.0620
3m2  0.0938] 00939 | 00040 | 00338 | 0020 | 0.010 M6—2 1400 | 0.0037 | 0.0932
764 c.1004{ 01005 01096 | 01094 ] 0020 | 0or0 Me—2 1900 | 0.1094 | 0.1088
1A 01250] 01252 [ 01253 |0 1251|6020 | 0.010 62 2600 | 0.1250 | 0.1245
stz 0.1562| 0.1584 [ 01565 | 0.1583] 0.020 | 0.010 M6—2 4100 | 0.1562 [ 0.1557
ane  0.1e7s| 01877 [ 01878 | 0.1878] 0.020 | 0.0t0 362 5900 | 0.1875 | 0.1870
152 02188] 02989 | 02190 | 0.2188 | c.oz0 0 010 114—2 7600 f 02188 | 02183
14 02500| 0.2502 | 0.2503 [0.2501 {0 020 0010 | 1a—1-12 13, 2—212 | 10,000 | 0 2500 | 0.2485
16 0.3125| 03127 [ 03128 (03126 | 0020|0010 {56112, 134 2292 16000 08125 [ 03120
38 03750| 03752 {02752 [0 avs1 [0020 [ooto| 3m—1-2 14 2—3 | 23.000 | 0.3750 | 0.3748

* Trong Tiéu chudn nay, c4c chil 58 zero trudc d&u thip phin va vi tri thap phan thi tu co
thé b qua, khi chuyén biét duéng kinh ganh dinh 12 kich thudc co ban, nhung & day van ghi,

® Chidu dai tang theo s& gia 1/16 inch d&n 1 inch, $& gia 1/8 inch t 1 inch dén 2 inch, sau
do 14 2-1/4, 2-1/2, va 3 inch.

® Kieh ¢d 1& thudng diing khi l3p ép chét dinh vi Tidu chuBn vao cde vat liéu thép C trung
binh va gang. Trang vat lisu mém, chang han Al hodic Zn duc &p lyc, gidi han kich ¢3 13 gidm
0.0005 dé ting sy lAp &p.

Mgt kieh thude déu tinh theo inch.

D6 bén cdr: Chét dinh vi phii cé dé bén cit don t8i thidu 102.000 psi va chiu duge
tdi ¢4t kép trong Bang 10 khi kidm nghiém theo quy trinh duge quy dinh trong
ANSI B18.8.2-1978, R1989.

B¢ dai: Chat tiéu chudn di dai dé chiu duge qua trinh ép vio 18 nhd hon 0.0005
inch se vdi dudng kinh danh dinh trong thép di t6i ma khéng bi ran nit.

Ky kigu: Cée chdt duge ky hidu bing dif lidu sdp x&p theo thir ty nhu sau: tén san
phim, dwng kinh chét danh dinh (phan 56 ho#c s thiap phén tuong duong), chidu
dai (phin s& holic 5§ thap phén}, vit lidu, 1dp bdo vé bé mat néu cd yéu cu,
Vi dy: Chét, Dinh vi tal cing va mai, 1/8 x 3/4, Thép, Nhuém den (phosphate
héa). Chat, Pinh vi téi cing va mai, 0.375 x 1.500, Thép.
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Bing 11. Chét thing ddu vudng va vat géc Tiéu Chuin Quit Gia M§
ANSI BIRR2-1978

L3 - i
—C
- rd -
3 — 0 O Y m—
Wi \
CHOT TRANG VAT GOC CHOT THANG DAL YUONG
Kith cif danh |  Duritng kinh Chidu dal Kich ¢d danh | Bugng kink chét, | Chidu dai
dinh® hode ehdl, A ¥yl géc, © fdinh* hode A vat goc, ¢
duding kinh . duding kinh

chit o bin | Mex Min Max | Min || ohot eq pan | MaX Min Max | Min

1496 0.062 | 0.0625{ 0.0605 | 0.025 | 0.005 || 5416 0.312 | 0.3125 | ¢.3105 | 0.040 | 0.020
3/32 0094 | 0.0837 1 0.0517 { 0.025 | 0.00 || 38 0.375 | 0.3750 | 0.3730 | 0.040 | 0.020
7/64 0109 | 0.1094 | 0.1074 1 0.025 | 0.005 || 7/16 0.438 | 0.4375 | 0.4355 | 0.040 | 0.020
1/8 0125 [0.1260 | 0.1230 | 0.0256 | 0.006 3 1/2 0.500 { 0.5000 | 0.4880 | 0.040 | 0.02¢
532 0.156 }0.1562 | 0.1542 | 0.025 | 0.005 || 5/8 0625 § 0.6250 | 0.6230 | 0.055 | 0.035
36 0.488 | 09875 0.1855 | 0.025 | 0.005 |t /4 0.750 | 0.7500 | 0.7480 ] 0.055 | 0.035
7/32 0219 ]0.2187 | 0.2167 | 0.025 | 0.005 |; 7/8  0.875 | 0.8750 | 0.8730 | 6.055 | 0.035
114 0.250 | 0.2500 | 0.2480 | 0.025 | 0.005 |[1 1.000 | 1.0000 | 0.5980 | 0.055 f 0.035

® Trong Tigu chudn nay, cdc chil s6 zero trudc diu thap phan va vi td thap phan tha tu e6
thé bd qua, khi chuyén biét dudng kinh danh dinh |4 kich thudc ca ban, nhung § 84y van ghi.
Moi kich thudc déu tinh thea inch.

Chét thdng Tiéu Chuin Qude Gia My.—DPudng kinh cia chét thing dau
vudng va vat géc 1a dubng kinh diy hodc thanh duge ding d€ ché tac chét ds.
Dung sai trén Bidng 11 d4p dung cho thép carbon va cdc 46 lach trong gidi han
dutng kinh c¢6 thé duge phép déi vdi chét duge ché tao tir vat lidu khic.
86 gia chiéu dai: Chidu dai do khach hang 48 nghi; tuy nhién, chidu dai chét
danh dinh cén gidi han theo cdc a8 gia khéng nhé hon 0.062 inch.
Vét ligw: Chét thing thubng duge ché tao tir thanh hoaic day thép kéo nguéi ¢6
ham lugng carbon t6i da 0.28%. Khi cé yéu ciu, chét cd thé duge ché tao tir thép
khéng ri, déng thau, hojc vat liéu khie.
Ky higu: Chat thing duge ky hiéu biing dir libu sdp x6p theo thit ty nhu sau: tén
sén phdm, kich ¢ danh dinh {phan s hodc s& thap phan), vat lidu, va 16p bda vé
bé mat néu cé yéu cdu.
Vidy:  Chét, Théng vat géc, 1/8 x 1.500, Thép.

Chét, Thdng dAu vudng, 0.250 « 2,250, Thép, Ma kém.
Chét con Tiéu Chuin Quéc Gia M§.—Chét con o6 dé cdn ddng nhat trén
chiéu dai chét véi cd hai ddu duge bo tron. Hiu hét cac kich 6 duge cung cap theo
cdp chinh xdc hodc cip thuong mai, cdp chinh xdc c6 dung sai cac hon va duge
ki€m sodt chiit ché hon trong qud trinh ché tao.
Bugng kinh: Dudng kinh chinh cia ca hai ¢dp thuong mai va chinh x4e¢ 1a dudng
kinh d4u lén va la od 8¢ d8i vdi kich ¢& chat. Pudng kinh & ddu nhé duge tinh
béng cdch nhén chidu dai danh dinh ca chét vdi hé s6 0.02083, 14y dung kinh
chét co ban trit cho két qua dé. Xem Bang 12.
B§ cén: DY con cla chdt cAp thuong mai 14 0.250+0.006 inch/foot va ¢dp chinh
xdc 12 0.250+0.004 inch/foot chidu dai.
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Vit ligu: Trir khi c6 cdc yéu cdu khéc, chot ¢dn duge ché tao tit thép ANSI 1211,
thép kéo ngudi ANSI 1212, 1213, hoac tuong duong, khéng ap dung cdc yéu cdu
vé tinh chét co hoc.
Kich ¢o 16: Trong hdu hét cdc trudng hap, 16 14p chét cén phai chudt can. Dao
chust tidu chudn d6i véi cdc chét cén ciing kha dung, kich ¢d va chidu dai chét cén
duge néu trén Bang 12. Cac yéu cdu khoan 16 d6i vdi ch6t con duge cho & dudi.
Bang 12. Chot cén Tiéu Chuidn Quéc Gia M¥ ANSE B18.8.2-1978, R1989

| L

R 1—R

T t

B _.Ap_-_-—-»_-——_ ,_L A

4 1
84 cd chay |.__Buing kinh chinh {d3u 10n), A | Ban kinh bo PR
va didng | CAp thuong mai | C4p chinh xdc | rbn ddu, # Khodng chifu dal’, L
klnhh';:qt e Max Min Max Min Max | Min Dan c'::::"f:. ligy Khic
7/0 0.0625 | 00638 | 0.0618 | 0.0635 | 0.0625 | 0.072 | 0.052 1/4—1
6/0 0.0780 | 0.0793 | 0.0773 | 0.0790 | 0.0780 | 0.088 | 0.068 1/d—1/2
5/0 0.0940 | 0.0853 | 0.0933 | 0.0950 | 0.0840 | 0.104 | 0.084 1/4—1 1-1/4, 1-1/2
4/0 01080 | 01103 | 0.1083 | 0.1100 | 0.1000 | 0.119 | 0.089 1/4—1 1-1/d—2
30 01250 | 0.1263 | 01243 | 0.1260 | 0.4250 | 0.135 | 8.115 1/4—1 1-1/4—2
2/0 01410 | 0.1423 | 0.1403 | 0.1420 | 0.4410 | 0.451 | 0.131 1/2—1-1/4 1-1/2—2-112
0 01560 | 0.1573 | 0.1583 | 0.4570 | 0.1560 | 0.166 | 0.146 | 1/2—1-1/4 1-172—3
1 04720 ] 04733 | 01713 | 04730 | 01720 | 0.182 | 0.162 | 3/4—1-1/4 1-172—-3
2 01930 01943 | 01923 | 0.1940 | 01930 | 0.203 | 0.183 | X4-—1-1/2 1-3/4—3
3 02190 | 0.2203 | 0.2183 | 0.2200 | 02190 | 0.229 | 0.205 | 34—1-3/4 —4
4 02500 | 0.2593 | 0.2493 | 0.2510 | 0.2500 | 0.260 | 0.240 a2 2-1/4—4
5 02890 | 0.2903 | 0.2883 | 0.2900 | 0.2890 | 0299 | 0.279 1—2-172 2-3/4—6
5 03410 03423 | 0.3403 § 0.3420 { 0.3410 | 0.351 { 0331 1-1/4—3 3-1/4—6
7040901 0.4103 | 0.4083 | 0.4100 | 04080 | 0.479 | 0.359 | 1-1/4—3-3/4 4—g
8 049201 04933 ] 0.4913 | 0.4930 | 04920 | 0.502 | 0.482 | t-1/4—4-1/2 4-3/4—8
9 05910 | 0.5523 | 0.5903 | 0.5920 | 0.5910 | 0.601 | 0.581 | 1-1/4—5-1/4 5172—48
10 0.7080 | 0.7073 | 0.7053 | 0.7070 | 0.7060 | 0.716 | 0.696 1-1f2—6 6-1/2—8
11 0.8600 | 0.8613 | 0.8593 0.870 | 0.850 2—8
12 1.0320 | 1.0333 | 1.0313 042 | 1.022 2—9
13 12410 | 1.2423 | 1.2403 1251 [ 123 -1
14 15210 | 1.5223 | 1.5203 1.531 } 1.811 3—13

* Trang Tigu chudn nay, cac chid s& zarc trudc d4u thap phan va vi trf thap phan tha td co
thé bé qua, khi chuyén bigt dudng kinh danh dinh 12 kich thude co ban, nhung 3 d4y viin ghi.

" Chigu dai tang thao s& gia , d&n 1 inch, va s& gia 1, inch ndu chibu dai frén 1 inch.

® Dao chubt tidu chugn kha dyng cho cac chidu dai chét trong cot nay.

Mgi kich thudc déu tinh theo inch.

B&i véi dusng kinh danh dinh, B, xem Bang 12.

Ky higu: Chat cén duge ky higu bAng céc dif lidu sdp x&p theo thit ty nhu sauw’ tén
sén phdm, cip, 86 ich c¢d (hoiic 86 thap phan tuong duong), chiéu dai (phan 88
ho#ic s thap phén c6 3 chit 88), vat lidu, 16p bio v b8 mat n&u cé yéu chu.
Vidy: Chét, Con (Cip thuong mai) No. 0x3/4 , Thép

Chét, Can (Cap chinh x4c) 0.219 x 1.750, Thép, Ma kém.
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Bing 13. Chét dinh vj thép song song tiéu chuin— Hé mé B.S. 1804: Part 2: 1968

L
If - : - 20° - 40°
o le—a
Chigu Puding Xinh dank dinh D, mm
dii L1 J18] 2 2561 3 | 4 [ 65 | 6 | & ] t0]12 161 20] 25
danh Vat gbe # max, mm
inh 4,103 0.3 |03 [04]045]06]0¢5] 09 [ 1.2]1.5]1.8]25] 3 [ 4
mm Kich ed tidu chudn
4 ol ¢
6 o |o]| oo
8 olo|o|lalfow
10 oloflo]loloao
12 ofoflo]lae]lo]o
16 pfoflojloflofolo
20 olofo]lo]o|o]o
25 o |lo]Joloaloa]lol]o
30 oto{ojlolalolo
35 ¢clo|lo]lo|o]o
40 clalolo|a]olo
45 o Jotololo] o
50 o lolo]loyol o
60 clo|o|lojolfo
70 plololofo
80 olo|lofo}o
90 olo | oo
100 o0 ] Q0
10 0o|lo |0
120 60 | 0
C4p loai®
Bifiing kirih 1 | 2 | 3
d“:‘:‘wh' Khodng dung sai
m5 | h7 i M
Lin han | Cho dén Gitt han dung 3ai, 0.001 mm
3 +7 +2 -12° [i] -60
| 6 +9 + 12 0 75
6 10 +2 +6 185 0 -90
10 14 +15 +7 -18 1] 110
14 18 +15 +7 18 0 110
18 24 +17 +B -1 0 -130
24 30 417 +8 -21 0 -130

* Gigi han dung sai cia céc chdt thude cap loai 1 va 2 duge chen dé bao dAm mai lip
ghép thda yéu ciu khi duge dong trong 16 chud! tidu chudn (khodng dung sai H7 va H8), Néu
l&p ghép khéng thda yéu cdu, xem B.S. 1916: Part|, Gidi Han va LAp Ghép Ky Thuat, va chon
cép ldp ghép khac.

® Dung sai nay 16n hon so vdi dung sai trong BS 1916, dugc gdp treng Bang 13 do sit
dung dung sai chit chd hon khi cn mai chinh x4c, nhung khiing kinh t& d3i vai chat dinh vi
cip 2.

Gidi han dung sai trén chidu dai chung clia moi ¢4p loai chét cho d&n 50 mm dai la +0.5,
-0.0 mm, va a8i v&i cac chét dai hon 50 mm 14 +0.8, -0.0 mm. Tiéu chudn nay guy dinh dd
nham bé mat try cda cdc chbtcip 1 va 2, khi duge ddnh gia theo BS 1134, khéng I8n hon 0.4
pm CLA (16 CLA).
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Chot dan hdi Tiéu Chuin Quéc Gia M§.—Céc chét nay duge ché tao theo haj
kidu, mot kiéu cé ranh suét chiu dai, kidu kia ¢6 dang cudn.
Kich co va chidu dai nén dimg: Kich ¢& va chidu dai khd dung ciia cédc chdt dan
héi duoe néu trong Béng 14 va 15.
Vit ligu: Chot dan hdi thuting duge ché tao tir thép carbon AISI 1070-1095, thép
hop kim AIS! 6150 H, thép khéng r1 AISI 410 d&n 420 va 302, hop kim Cu-Be
nhigt luyén hode gia cdng ngugi dé dat do cing va cdc dic tinh k¥ thuat theo tidu
chuidn ANSI B18.8.2-1978, R19893.
Béng 15. Chét dan hdi ki€u ranh Tiéa Chudn Quéc Gia My
ANSI Bi8.8.2.1978, R198%

Ay L L
A, 31 el | —]
I H T T
W MINEE=—=——mr=] § A & =
F —t1 .1 | +_}} 10
N 7
KIEC | KU 2
oaong Vil b
Kich €3 | Buamg king | kinh
::::ﬂ':::n eh rng at Ehilluﬂ:il chi “J:.:" M| aist | oo 1 Kning chide
Kinh ¢k P i it - aist aop | 32 dii nen ding
wdn T win | x| x| i [ca win o [ | Sirch kdp, Min, I
1116 0.062 0069 [0.066 | 0.059 fo.028 0007 | 0.01% 0065 0.062| 425 | 350 | 270 | 3o
54 0078 {0 036 [0.083 [ 0.075 |acaz|aooa| 0018 [oom [oors| eso | ss0 | a0 | sne—1m
332 0094|0103 [0.053| 0091 J0038|0.00s | 0.022 {0097 |00se]| 1000 | 800 | 650 | ans—1-12
180 1250135 0,131 [ 0.122 0044 [0.008 [ 0.028 [0.120]0128| 2100 [ 1500 | 1200 | sme—2
964 0141191490145 [ 0137 [0.094 |0.008 | 0.028 fo.14a]00a0| 2200 [ 1600 | 1a00 ] am—o
5582 01560167 [0.162 [ 0.151 |0.048 0,010 0.032 fo.160[0156| 3000 f2000 | 1000 | 7716—212
a6 0188]0.199 0194 [ 0.182 joos5[a 011 [ 0.040 fois2| 0187 | 4400 | 2800 | 2600 | 12212
772 02190231 (0226 | 0.214 [0.0ss |0.011 | 0,048 fo2za0218| s700 [3ss0 | 3700]  1p—3
1140 2500264 (0258 [ 0.045 [0.085 [0.012f 0 048 fo2s6|0250| 7700 [ 4600 | as00 | 12—31p
516 0.312]0.328 (0321 [ 0.306 [0.080 0.015 } 0.062 [0.318| 0312 | 11,500 [ 7.095 | 600 |  au—a
380 3750392 0385 | 0.368 {0.005 |0 016 | 0.077 |0382|0ars| 17.600 1000010100 | 2ea 78 1.
114, 1-44,
1:3/4. 2—4
76 0438|0456 [0.448 [ 0.030 {0.005{0.017 ] 0.077 J0.445] 0437 | 20000 12000} 12200 1 12
18, 2—4
120 500|052t |0.513) 0485 (0110|0025 0034 |os10]0500] 25800 |1s.500]16.800| 1-14 112
13, 2—4
580 625|0.650 0640 | 0.608 [0.125 }0.000] 0.125 [0.636 | 0625 | 46.000¢ (18,800 2—8
a0 7500780 0769 0.730 fo.150|0.030] 0.150 [0.76¢ | 0750 e6.000 [23200

* Trong Tigu chudn nay, cAc chd s8 zera trude d€u thap phan va vi il thap phan thif t c6

thé bé qua, khi chuyén bigt dudng kinh danh dinh 12 kich thudc d ban, nhung & day vin ghi,

" 86 gia chidu dai |& 1716 inch, tif 1/8 98n 1 inch; 1/8 inch tir 1 inch d&n 2 inch; va 1/4 inch
i 2 dén 6 inch.
© Cdc kich ¢B 5/8 va 3/4 inch dugc ché tao i thép hop kim AIS! 6150 H thay vi thép
carbon AfS] 1070-1095,
Mgoi kich thudc d&u tinh theo inch.
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Bang 17. Khoding md chia khéa d6i vdi dai 6c ANSIASME 1318.2.2-19587 Phy lye

Chigu rong | Khoang md chia || Chifu réng | Khedng md chia || Chifu r8ng | Khedng mé chia
max® Gua khaa® max" gua khoa® max? qua khia®

phdn phing _ phin phing ) phédn phing .
ciadaigc | Min [ Max |l “ehadaige | Min | Max | cladaige | Min | Max

532 0.158 | 0.163 114 1257 | 1267 2-1516 2954 1 2973

316 0190 1 0195 1-516 1320 | 1.33 3 3016 | 3.035
7/32 0.220 | 0.225 1-3/8 1383 | 1.3%4 3-1/8 3142 | 3162
174 0252 | 0.257 1-718 1446 | 1457 3-3/8 3393 | 3414
9/32 0.283 | 0.288 1-1f2 1508 | 1.520 342 3518 | 3.540
516 0316 | 0322 1-5/8 1634 | 1648 3-34 3770 | 3793
11432 0.347 | 0.353 1-1116 1686 | 1.708 378 3885 | 31918
38 0278 | 0384 1-12/16 1822 | 1435 4-1/8 4147 | 4172
7118 0.440 | 0.446 1-7/8 1885 | 1.898 4-1/4 4272 | 4297
1/2 0.504 | 0510 2 2011 | 2025 4-1f2 4524 | 4.550
918 0.556 | 0.573 2-1186 2074 | 2.088 4-5/8 4,649 | 4.676
508 0629 | 0.636 2-3H16 2200 | 2215 4-7/8 45800 | 4828
11416 0682 | 0699 2-1/4 2262 | 2277 5 5026 | 5.055
34 0.755 | 0.763 2-3/8 2388 | 244 5-1/4 5277 | 5307

1318 0.815 | 0.826 2-7/16 2.450 | 2.466 5-38 5403 | 5434
778 0.860 | 0.888 2-8/16 2576 | 2593 5-5/8 5.654 | 5.686
15116 0944 | 0953 2-5/8 2639 | 2.656 5-/4 5.780 | 5.813
1 1.006 | 1015 2-3/4 2766 | 2783 § 6031 | 6157
1-1416 1068 | 1.077 2-13/16 2.827 | 2845 6-1/8 6.065 | 6.192
1-1/48 11432 7 1.142

* Chia khéa cé ghi "Kich ¢d chia khéa danh dinh®, b&ng chidu réng cd ban hodc chidu
réng max qua phan phing clia dai 8¢ tuong Jng. Khodng md chia khéa min. 14
{1.005W+0.001). Dung sai cOa khoang md chia khoa fa (0.005W+0.004) td gid tri min., trong
d6 W bling kich ¢f danh dinh cha chia khéa.

® Khodng md dBi vdi cac chidu réng 5/32 ¢&n 3/8 14 tr tidu chudn ASA B18.2-1960 cl va
c4c gia trf in nghigng [A t tidu chudn ANSI B18.2.2-1972 cl.

© Chia khéa ¢6 ghi *Kich ¢ chia khéa danh gdinh®, béng chiu rdng cd b&n hodc chidu
rHng max gua phgn phing clia dai & tugng dng Khodng md chia khda min. !4
{1.005W+0.001). Dung sai cua khodng md chia khoa K {0.005W+0.004) W gid tri min,, trong
d6¢ W biing kich cd danh dinh clia chia khda.

? Chia khoéa co§hi "Kich ¢@ chla khéa danh dinh™, b&ng chidu rdng co bin hojc chiu
réng max qua phan phing clia dai é¢ tuong dng. Xhodng mé& chia khéa min. 14
{1.005W+0.001). Dung sai cha khodng méd chia khéa 1a (0.005W+0.004) 1 gid tri min., trong
@6 W bling kich ¢d danh dinh cda chla khéa.

Moi kich thude d&u tinh theo inch.
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_,l N |..u.
s

ey

L
Khodng | » 3 g | © | p [ g |Khodmaf o | 5 | © | p| ¢
™0 i | win oy | waax. | Min | | Min. | Min oy | wax. | win,
0.156 | 0.190 | 0.280 | 0.030 [0.156 [ 100 | 0.781 [0.690 [ 1140 | 0.030 fo50a| 2600
0188 | 0.200 | 0.309 | 0.030 |0.72 | 150 | 0812 |0.720 | 1190 | 0.030 [0.594| 3000
0250 | 0.270 | 0.410 { 0.030 |0.250 | 150 { 0.875 |0.750 | 1.260 | 0.030 [0594| 2300
0312 | 0.300 | 0.480 | 0.030 |0.281] 210 | 0.938 [0.780 | 1320 | 0.030 [0.856| 4100
0.344 {0300 | 0500 | 0.030 [ 0281 | 250 | 1.000 |0.8%0 | 1.390 | 0.030 |0.718} 4900
0375 | 0340 | 0.560 | 0.030 {0.344 | 370 | 1.062 |0.840 | 1.450 | 0.030 |0781 5200
0438 | 0.400 | 0.650 | 0.030 |0.359 | 650 | 1.25 |0.950 | 1600 | 0.030 }o844| s900
0500 | 0.450 | 0.740 { 0.020 |0.375 | 1020 | 1250 |0.980 | 1700 | 0.030 [0.875| 7200
0562 | 0.500 | 0.830 | 0.030 | 0.406 | 1200 { 1312 | 1090 | 1.850 | 0.030 [0.908| 8000
0594 | 0530 { 0870 | 0.030 | 0459 | 1200 | 1438 |1.220 | 2.050 | 0.030 [1.000f 8400
0625 | 0.560 | 0.920 | 0.030 |0.469 [ 2000 | 1.500 |1.270 | 2140 | 0.030 |1.062 10450
0688 | 0.590 | 0.990 } 0.030 | 0531 [ 2300 | 1625 | 1340 | 2260 | 0.030 [1.156 | 11750
0750 §0.660 | 1.000 | 0.030 | 0.594 | 2600
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Dang ren.—Bién dang thiét ké déi véi ren vit Théng nhat, duge néu trén trang
73, xéc dinh diéu kign v4t ligu max. d5i v6i ren ngedi va ren trong khéng tinh d6
hd, duge suy ra tir Bién dang Co s§ néu trén trang 70.

Ren ngodi UN: Chuyén bigt bién dang chan rea phing, nhung cn cung c&p vé su
mdn dinh dung cu cdt ren, bidn dang chén ren tron vugt qué chidu rong phing
0.25P cia Bién dang Co ban duge coi 1 thy chon.

Ren ngodi UNR: D8 giam t6c do mdn dinh dung cu ¢4t ren va cai thidn 46 bén
méi etia chén ren phdng, Bién dang Thist k& ciia ren UNR c6 bién dang déu, lién
tuc, khéng ddo chiéu, véi bén kinh cong khéng dusi 0.108P tai di&m bat ky va
hda hgp ti8p tuyén vac sutn dic va doan thing bat ky. Tai diéu kién vat lisu
max., diém ti€p tuydn duge chuyén bist tai khodng cdch khong nhé hon 0.625H
{trong dé H la chiéu cao ren V nhon) dudi dutng kinh chinh.

Ren ngoai UN va UNR: Bién dang Thiét k& cia ren ngoai UN va UNR ¢6 dinh
phing. Tuy nhién, trong thue tidn, ¢dc ren san phdm duge ché tao vdi dinh tron
hoén toan hozc mét phén. Tiép tuyén dinh trdn ¢ 46 phdng 0.125P duge néu
trong tiy chon trén trang 73.

Ren trong UN: Trong thuc tién cdn cung cdp dd mon dinh dung ey cit ren, do d6
chén Bién dang Thiét ké duge 1am tron va vugt qué chiéu réng phéng 0.125P cia
Bién dang Co bdn. Khéng cé ren trong UNR,

Dai 8¢ vi vit may Théng nhat Anh.—Nhén dang: Puoe chinh 1§ tit Tu chinh
No.1 thang 2/1955, tidu chudn nay hién nay yéu cdu cdc dai 6c va vit ndu trén
tuan theo tiéu chufin phai cé tinh ning phan bist d€ nhan biét chiing 13 loai ren
Thong nhat. Moi vit ddu ed hée duoc xac dinh 12 loai Thong nhét bing ranh gdm
bén cung & mit trén cBa dau vit. Moi vit ddu luc gide duge xdc dinh 14 loai Théng
nhat theo: 1) héc tron & mat trén ciia du vit; 2) chudi cde vong tron lién tuc trén
mét hodic nhidu phan phiing cia khai lyc gide va song song véi truc vit; 3) it nhat
hai vdng tran ti€p xiic & mat trén cta ddu vit. Moi dai 8¢ vit mdy kifu ép duge x4c
dinh 14 loai Thang nhat theo ranh & mt mat cda dai 6c & khodng giita dudng
kinh chinh ctia ren va phan phing cia dau vudng hoac luc gide. Vit ddu 6 ranh
dugc xdc dinh 12 loai Théng nhat bing hac trén, nén tron, hode phdn nhé lén ¢
mat trén cia diu vit. Dal e vl mdy thude kidu chinh xde dude xébe dinh 1a loai
Thdng nhat theo ranh trén mét bé mat § khodng gitra dutmg kinh chinh cia ren
va cdc phan phang cia lye gide hoac chudi lién tuc cée vong tron trén mét hodc
nhiéu mat luc gide va song song vdi truc dai 5.

K§ hiéu nhin biet vit mdy Théng nhat Tigu chuén Anh

O N B ©

Vit dda fm va lyc glie

2

Kidu chinh ade Dal 8 vit méy Iuc gide Kifuep

e BB & D

¥

SIS
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Bing 20. Dai 8¢ va vit mdy Tiéu chuin Anh BS 450 1958 va BS 19811953

“hida diy
/‘rﬁ_g ""
] 4
D

e ¥
5

Vit ddu loe
(hdng nhil SBSWERSE KP)

A,

027 o 92°
0 e T
\

¥

Vil ddu loe ndi
(Thang nhit BIPHBSW&BST WF)

B - Chidy dii
1
e
L

Vit diu dep (Thdng nhiL, BSW&RBSE)
8 --Cllléudhi—’
“Alv pr—+ -i

AL =

TE_‘I ¥
1
Vit diu phing (RSW&RSE)

1=
|

J
Vit ddu ndi (Thifng nhiy

A

ok

Vit diu tron (BSW&BST)

B WA s [T RIEY
B -t l—l
23

+

I
Vit diu nim (BSW&HESE)

B .._(.'hh‘.-udm<l
oy W
0, =
) — L
30° gV T
Vit diu luc gide (Thdng nhit)

B ra—t i i
_.]r r— 0.018%

)

==

keI |

Vil ddu luc gide thi€t k€ khic (Thang nhit)

@mﬁ: @Iﬂfr yig

Kidu chinh xdc Kifuép  (Tiy mgm

Bai 8c vil mdy luc gidc (Thdng nhil)

* Phiin Ioe thich hgp vdi cac vit phal cb gée cyuc dai BO” {Théng nhat) hoac 80° (B.S.F. va
B.5.W.} vdi dung sai am.

1 Vit dfu loe va d4u loe ndi dai khdng qué 2 inch cé ren dén sat ddu vit. Cac vit méy Théng
nhat, BSW, va BSF khéc, dai khdng qua 2 inch cé phan khbng cé ren bing hai lAn budc ren.
Mgi vit may Thdng nhil, BSF, va BSW dai han 2 inch ¢6 chidu dai ren t8i thidu 1-3/4 inch.
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Bing 21a. Dai dc v vit mdy Théng nbat Tiéu Chudn Anh BS J987:/953

Buing Chify rjng Chifu sdu d4u, §

Kich cft h p dai Durisng kinh mat
danh c:Téln Ren/ine Phiag A Goe © Chig ror;g a ke, ving dém, F
dinh
10 TUNC UNF[Max. Mim. | Mar | Max. Win. |Max. in.

Vit ddu 1ye gidc
4 0112 | 40 01875 01835 D216 0.060 0.085 | 0183 0173
6 0138 |32 0.2500 0.2450 0.289 0.080 0.074 | 0245 0.235
] 0164 |32 .. 102500 0.2450 0.289 0.110 0104 | 0245 0235
10 0,190 | 24° 32 | 03125 0.3075 0.361 0120 0113 | 0307 0.297
Dai &t vit méy lyc gidc - Kidu chinh xdc
4 0112 140 01875 (1835 0216 0.098 0.087
6 0138 | 32 0.2500 (.2450 0.269 0.114 0.102
8 0.164 | 32 0.3125 0.3075 0.361 0.130 0117
10 0,190 | 24° 0325 0.3075 0.361 0130 0117
Bai fc uit may Jyc gidg - Ki€u ép
4 0.112 |40 0.2500 02410 0.289 0.087 0077
B 0138 | 32 0.3125 0.3020 0.361 0.114 0.102
8 0164 | 32 .. |9.3438 03320 0.397 0130 0117
10 0180 | 24° 32 |0370 0.3620 0.433 0.130 117
T 0250 | 20 28 | 0.437% 04230 0.505 0193 0.178
516 |0.3125] 18 24 | 0.5625 05450 0.649 0.225 0.208
38 0.375 [16 24 | 06250 Q6070 0722 0.257 0239

Bang 21b. Pai 6¢ va

vit mday Thing nhat Tiéu Chufn Anh 85 79811953

Kich @t Buing kinh ddv, | Chi€u s3u ddu, | Chiu rdng rénh,
yt | Duimg | Renfinch A ] H Chiu sau
danh kivh co ranh, J
ginn | "3 D|UN  UNF| Max. M. | Max. Min. | Max.  Min. ’
Vil d4u loe B0°**
4 0112 | 40 021 2194 0.067 0.039 0.03 0.025
6 0138 | 32 0.260 0242 0.083 0.048 0.038 0.031
8 0164 |32 0.310 0.2 0,100 0.054 0.045 0.037
10 0190 | 24° 32 0359 0339 0,116 0.060 0.050 0.044
144 0.250 |20 28 1 0473 0450 0.153 0075  0.064 0.058
516 }0.3125 |18 24 | D593 0565 0.191 0084 0072 0.073
38 0375 |18 24 | 0712 068t 0.230 0084  0.081 0.086
16 | 04375 | 14 20 0.753 0.718 0.223 0.094 0.081 0.086
112 0.500 |13 20 0808 0770 0.223 0106 0.091 {.086
58 0625 {11 18 1.041 0.996 0.298 0133 0116 0,113
3 0.750 310 16 1.275 1223 0.372 0.149 01N IRED
Vit fdu dep*

4 0112 |40 0219 0205 | 0.068 0.058| 0039 Q.01 0.038
] 0.138 |32 0.270 0.256 0082 0.072) 0048 0.039 0.044
[ 0164 |32 032 0.306 0.056 0.085| 0.054 0.045 0.051
10 0190 | 24° 22 0.373 0357 0119 0.08%] 0.060 0.050 0.058
174 0250 |20 28 0492 0473 | 0144 0.130| 0.075 0.064 0.079
516 | 0.3125 | 18 24 0.615 0.504 0.178 0162 0.084 0.072 0.10%
38 0375 |16 24 0.740 0.716 0212 0.195] 0.094 0.081 0122
7116 | 04375 |14 20 | 0863 0838 0.247  0.227| 0.094 0.081 0133
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Bing 21b (1iép theo). Dai 8¢ va vit mdy Théng nha* Tigu Chufin Anh BS 79871953

Kich c8 | Budng | pooanoy | DuBng kinh d8u, | Chifu s8u 04u, | Chiéu rdng rdnh, | Chisu
vit danh | kinh co A ] H sdu
finh | bdn, O] UNC UNF | Max.  Min. | Max__ Min. | Max. _in. | *anh, J
1/2 0.500 13 20 0987 | 0958 0.281 | 0.260 | 0.106 0.091 0152
'] 0.625 11 18 1125 | 1.090 | 0350 | 0325 | 0133 0116 0.189
34 0.750 10 16 1.250 | 1.209 0419 | 0390 | 0.149 0.131 0.226
Vit ddu nbi*
4 0412 40 0183 | 0166 | 0107 | 0.088 | 0.03% 0.0 0.042
& 0.138 32 0.226 | 0.208 0132 | 0111 0.048 0.039 0.053
8 0164 32 0270 | 0250 | 0156 [ 0933 | 0.054 0.045 0.063
10 0190 | 24° 2 0.313 | 0292 | 0180 | 0.156 | 0.060 0.050 | 0.074
1/4 0.250 20 28 0.414 0.389 0.237 | 0207 | 0.075 0.064 0.003
516 03125 18 24 0518 | 0490 0285 | D262 | 0.084 0.072 0124
k'] 0.375 16 24 0632 | 0590 0355 | 0315 | 0.084 0.081 0.149
716 0A375 | 14 20 0625 | 0589 0.368 | 0.321 0.084 0.081 0.153
172 0.500 13 20 0750 | 0.710 0.412 | 0362 | 0106 0.091 0.1
5/8 0625 1 18 0.875 | 0.827 0,521 | 0.461 0133 0.116 0.217
3 0.750 10 16 1.000 | 0.945 0617 | 0.542 | 0149 013 0.254
* Moi kich thudc, ngoai trt J, duge cho ddi vdi cac kich ¢3 No.4 dén 3/8 inch, cing 4p
dung cho vit ddu loe ndi BO" trong tidu chudn nay.
" Ciing kha dyng vdi vit d4u 1Bm.
¢ Khéng nén dlng.
 Theo thda thuin cing c6 thé 1a 0.468,
Mai kich thudc déu tinh theg ingh.
Bang 22. Vit mdy ren min {(B.S.F.) va ren Whitworth (B.S.W.)
Tiéu Chuiin Anh 35 45): /958
Kich c@ | Dirding Renfinch Burisng kinh dfu, |Chide sdu d4u, |Chifu ring rinh,| Chidu
vit danh [ kinh ¢o A a H sdu
finh Jban 0 Jpsw BSW.[ Max  Min | Max.  Min | Max.  Win | b, J
Vil #4u loe 80°
178 01350 a0 0219 0201 | 0.056 0039 0032 | 0.027
316 | 0.1875 24 3 0.328  0.307 | 0.084 0050 Q042 | 004
732 | 0.2188 i g 0383  0.360 | 098 0055 0046 | 0.048
174 0.2500 20 piis] 0438 042 | D113 .061 0.051 | 0055
516 | 03125 18 22 0547 0518 | 044 0.071 0.061 | 0.069
3m 0.3750 16 20 065 0624 | 0169 0082 0072 | 0083
e | 0.4375 14 18 0766 0729 | 0197 0083 0082 | 0097
12 0.5000 12 16 0875 0B35 | 0725 0104 Q082 | 04N
816 | 0.5625 12° 16° 0,984 0941 0.253 0115 0103 | 0125
5/8 0.6250 1 14 1.084 1046 | 0.281 0126 0113 ]| 0138
34 0.7500 10 12 1312 1257 | 0338 0148 0134 | 0166
VN d3u trdn®
1/8 0.1250 40 0219 0206 | 0087 0082 | 0.039 0032 | 0.048
316 | 0.1875 24 3 0328 0312¢ | 0431 0124 | 0050 0042 | 0072
7132 | 0.2188 28° 0383 0365 | 0153 0.145 | 0.055  0.046 | 0.084
144 0.2500 20 26 0438 0417 | 0175 0165 ] 0061 0051 | 0.09
b6 | 0.3125 18 22 0.547 0524 | 0299 0207 | 0.071 0061 | D120
38 0.3750 16 20 0655 0629 | 0232 0249 | 0082 0072 | 0144
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Bing 22 (tiép theo). Vit miy ren min (B.S.F.) v& ren Whitworth (B.S.W.)
Tiéu Chuiin Anh 5 450: 1958

Kich cd | Budng Renfinch Buing kinh d3u, Chifu $3 0dv, Chidu rdng rinh, | chigy
vit dank | kinh co A 8 H su
dinh | ban B.S.W. B.S.F. | Max. Min. |Max. Min. | Max.  Min. ranh. J
76 | 04375 14 18 0766 0735 |0306 0291] 0093 0082 | 0158
1/2 0.5000 12 16 0875 0.840 |0.350 0333 014 D092 | D992
9716 | 0.5625 12% 16° 0984 0946 |0394 0375 0115 0103 | 0217
58 06250 1" 14 1094 1051 |0437 o417| 0126 0113 | 0.240
4 0.7500 10 12 1392 1262 |0525 0500| 0.448 0134 | 0288
Vit ddu dep®
1/8 0.1250 4 D245 0231 [0075 0.065) 0039 0032 | 0.040
316 | 01875 24 kra 0373 0375 [0.110  0.099| 0.050 0042 | 0.061
7732 | 02188 28° 0425 0407 |0125 0192] 00585 0046 | 0.068
144 0.2500 20 26 0482 0473|0144 0130 0.061 0.0%1 0.078
516 | 0.3125 18 22 0615 03594 |0478  0Q162| 0.071  0.081 0.095
38 03750 16 il 0740 0716 |0.212 0195| 0082 0072 | 0.412
716 | 0.4375 14 18 0863 0838 |D247 0227| 0083 0082 | 0179
172 0.5000 12 16 0987 0958 |0.281 0260| 0.104 0092 | D.145
9/16 | 0.5625 12° 16°¢ 1031 0999 (0315  0.283| 0115 0103 | 0.162
58 0.6250 11 14 1125 1060 (0350 0.325| 0126 0113 | 0179
314 0.7500 10 12 1250 1.209 {0419  0.390| 6148 0134 | 0213
¥it d4v phing®
1/8 0.1250 40 0188 0180 |0087 0082| 0038 0.032 | 0.030
316 | 01875 24 3z 028% 0270 |03 D124} 0050 0042 | 0.059
7732 | 02188 28 0328 0315 |0.153  0.145) 0055 0046 | 0060
1/4 0.2500 20 26 0375 0360 |0175 0.183] 0081 0051 | 0.079
5116 | 0.3125 18 22 0469 0450 |0.219 0.207| G071 0061 | 0.098
8 0.3750 16 20 0.562 0.540 |0.262 0.249) 0082 0072 | £.118
716 | 0.4375 14 18 0656 0630 |0306 0291] 0093 0082 | 0138
112 0.5000 12 16 0750 0720 [0.350 0.333| 0104 D092 | 0157
9/16 | 0.5625 12° 16° 0844 0810 |0394 0375| 0115 0103 | 0.177
58 0.6250 11 14 0938  0.900 |0437  0417| 01426 0113 | 0.497
3/ 0.7500 10 12 1125 1080 |0525 0500( 0148 0134 | 0236
Vit ddu nim"
1/8 0.1250 40 0289 0272 {0.078 0.066| 0043 0035 [ 0.040
36 | 01875 24 3 0448 0425 0118  0103| 0060 0050 | 0.061
144 2.2500 20 26 0573 0546 |0150 0.133| 0075 0084 | 0079
5116 103125| 18 22 0608 0666 10183 0.162| 0084 0.072 | 0.09
38 0.3750 16 20 0823 0787 |0.215 019%3 0084 0081 | 0.112 ]

* Mgi kich thudc. ngoai trd J, dugc cho ¢68i vdi cac kich ¢d 1/8 dén 3/8 inch, ciing ap dung
cho vit dau loe nd1 80° trong Tigu Chuln nay.

® C4c vit nay cGng khd dung vdi diu 16m; kich thudc hbe 15m khdng néu d day, cd the xem
trong Tigu Chudn,

® Kich ¢3 it dung. khdng nén ding méi khi cé thé,
4 Thea thda thudn, cing ¢6 thé 1a 0 309
® Theo thda thuan. cling cé thé 14 0.468.
Moi kich thudc déu tinh theo inch,

Xem Bang 20 {trang 110} v& ban vé cac loai vit va ky hidu kich thude theo chit cai.
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DUNG DICH CAT GOT

Dung dich nén ding cho cic nguyén cong cit gol.—Ddu hoa tan: Cdc loai
hgp chit ddu sét tao thanh nhii khi pha v6i nude: Ddu hoa tan duge ding ring rai
trong gia c6ng hop kim s&t va va kim loai hodc hop kim khéng ¢6 st khi chat
luong lam nguai 1a yéu cau chinh va 4p suat tao phoi khing qud cao. Can cin
théan khi lya chon ddu hoa tan thich hop ¢ho nguyén edug mai chinh xdc. Chat
lam ngudi khi mai phii khéng chia chat béo ¢6 xu hudng tang tdi cho da mai,
dnh hudng xdu dén chat lugng bé mat chi tiét gia céng. Chat lam ngudi hoa tan
phéi chifa csc thanh phén chéng ri sét d€ ngdn chan qud trinh oxy héa bé mat.
Ddu khodng: Nhém nay gém tat ca cdc loai ddu trich xudt tir ddu mé, chiang han
dau paraffin, dau khodng nhe, va ddu héa. Dau khodang thuomg duge pha vdi céc
chéat nén, nhung thuéng duge dung ¢ dang gde trong cde nguyén cong it gol nhe
déi vdi thép dé cat (thép tu dong) va kim loai mau. Chat lam nguéi thude nhém
nay phai ¢6 nhiét 4§ bac chéy tuong doi cac, cin cdn than xem ching ¢6 déc tinh
khing, 48 tranh gdy nguy hiém cho thg co khi. Cac déu khodng nang (dau
paraffin) thuang cé dd nhat khodng 100 second ¢ 100°F. Ddu khodng nhe va dau
héa c¢6 dd nhdt 35 dén 60 seeand & 100°F.

Dung dich ¢it got nén ding cho cic nguyén céng tién va phay
Vit fifu duge cil got Tign Phay

. . Diu hia tan {96% nutc
Nh6m® hoc) Bgﬂ Khoeng vai 10% md {hodc) DAu khadng e )
{hodc) Ddu khodng
Thép hgp kim" 25% dfu l huynh viti 75% ddu khoang | 10% ddu md heo wéi 90% ddu khoang
Bing thanh D4u khoang wéi 10% md D4u hda lan {96% nutic)

Thép dung cy v o
ihép carbon thip 25% ddu md heo vii 75% dAu khodng | Du hoa tan

Béng Ddu hda tan D4u héa tan
Hop kim Manel D4u hoa tan Ddu hba tan
Gang xam* Khi Khi

Gang déo D4u hda lan Ddu hoa tan
Dfing thau Ddu hda tan D4y hoa tan
Manhé" 10% dau md heo vii 80% ddu khodng | Déu khodng nhe

® Trong gia edng nham, ¢é thé sU dung nhidu loai chat lam ngudi, B3I vdi gia cong tho, khi
lugng cht got di d€ phat sinh nhiét, hbn hop hoa lan nudts ¢6 thé duge ding dé giai nhiét kha tot.
Ciing cd thé sl dyng céc loai du khéc, chang han diu khadng nhe; hin hgp 50-50 diu khodng
nhe va diu hda; hdn hap 10% diu ma heo vdi 90% diu hoa; va dau khoang 100 second véi ddu
khoang nhe hoc diu héa.

® DAy luy huynh chua 4.5% hgp chat iy huynh, D&u co s& thudng cé mau sam. Vé
nguyén tie, ddu chua luu huynh 1& W qud rinh tinh ché hing nhigt hodc xdc tac Khi duge tinh
ché, chung Ja chat idm ngué cong nghiép thich hap bon so voi bé sung luu huynh biing tay.
Vige bd sung hap chat fuu huynh bing tay vao thing chua chat 1am ngudi chi cg gid trj tam
thé, va su khang déng nhil eda dung dich cd thé anh hudng xau dén chat lugng cat got.

¢ Ddu hia tan hoac diu khoang dé nhét thdp oo thé dugc sif dung trong ct got gang xam
dé gidm buyi kim loat.

% Khi ¢ y8u clu dung dich cit got trong gia cdng manhé, nén dung diu khodng nhe
khang chifa acid. Chdt lam ngudi chia nude khéng nén sd dung do nguy co chdy khi pho
manhé tuong tac véi nude, tao thanh khi hydro.
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Dung dich cit got nén ding cho cdc nguyén cing khoan vi tard ren

V41 ligy ouge ¢t god Khoan Tard ren

Déu hoa tan (75-90% nuic) Déu m3 hea
Nhom® (hodic) 10% du mil hea vii [ (hodic) DAu ¢ voi

90% ddu khodng (hodic} Ma sét

{hodc) 25% diu luy huynh® pha vii ddu khodng
Thép hop kim® Diu héa tan 30% ddu md heo vdi 70% diu khodng
h -90% Nt y .
. Déu hoa tan {?‘5 % mn:? 10-20% 4u m@ heo voi diu khoang

Bng thanh { {hoc) 30% dau md heo v

70% d4u khoang

Thép dyng cu va 25-40% ddu md heo wii diu khoing

Ddu hpa tan
thép carbon thip {hoac) 25% diu | huynh® véi 75% dfu khodng
Déng Ddu haa tan Bdu hba 1an
A% " :
Hop kim Monel Diu hoa tan 25-10% d‘éu md heo pha vdi ddu khaing
{hodc) Ddu I huynh® pha véi ddu khoang
Gang xam* Khé Ko . .
{hodc) 25% ddu md heo wii 75% ddu khodng
Gang deo Ddu ha tan D&y hoa tan
Béng thau D4u hoa tan 20% ddu m3 heo v 80% ddu khoang
Manhg® D4u khodng B0 second 20% déu md heo vdi 8B0% diu khoang

* Khang nén gung déu luu huynh dé tard ren cho nham; tuy nhién, ddi véi mat 56 nguyén
cdng tard ren, chung 15 ra rat thich hop, di chitiét phai duge ngam trong dung mai ngay sau
khi gia céng dé tranh bac mau.

Céc chu thich ¢én lai, xem trang trudce.

Ddu eo sé: Nhidu loai ddu gidu 8 va Ci chita chit béo hitu cu, dong vat, hodc vo en.
Diu nay duge pha vdi ddu nhe, trit khi dp sudt ddy phoi qua cao va khi cat got
thép hgp kim. Ddu co sd thuiing ¢6 khodng A3 nhét 300 - 900 second ¢ 1007F.
Mai: Nhi dau hoa tan hodc nhit tif cac hop chat sét duoe ding trong cde nguyén
céng mai chinh xde. P8l véi mai mat tru, thudng dimg mét phan ddu vdi 40-50
phan nudc. Cac chit léng dang dung dich va nhii mai trong mis dac biét thich hap
cho nhidu nguyén cng mai dé béng cao. Ddu khodng-dung dich mai co sd
thung dung cho nhidu nguyén cdng yéu cdu do béng bé mat cao. Diu khodng
duge dung vdi dd mai thiy tinh héa nhung khéng nén ding cho dd mai ¢é nén
lién kit 14 polymer. Trong mét 56 didu kién, hoi dau phat sinh do tac dung cia da
mai ¢6 the bée chdy va nd do tia lia mai. D& khir tia lira mai, nén diing duding dén
dong chat lam ngudi thi hai 48 hudng dong dau mai xuéng dudi da mai.
Chudt: D6i vai thép, ¢é thé st dung ddu khodng nang, ching han diu luu huynh
¢6 do nhdt 300-500 Saybolt & 100"F ¢4 cung cap du tac dung béi tron va gidm tai
va ddp. Nha ddu hoa tan ¢é thé sit dung cho cdc nguyén eéng chuét nhe.



116
KHOAN VA CHUOT

Cic gid tri chung cho mii khoan

Vat iéu gia cdng Gdc dinh Ghi cha

Thép thang dung 118" Goc thoat' 107 - 157

Goc xodn 24° - 32°
Thép dd bén cao 118" - 135" Gac thoat® 7° - 121

Gic xodn 247 - 32°
Hgp kim nhém. gang xam 90° - 140" Goc thoat* 10° - 15"
Hgp kim manhé va déng 70" - 418 Gac thoat* 10° - 15°

Gac xodn 107 - 30°
L8 sau {nhiu loar vat liu) hodc khoan thép khdng 118" Goc thear® §° - 15°
ti, hgp kim titan, hep kim nhigt d§ cao, hgp kim Mii khoa.: chia ho3ic { Hodn todn khdng co
nickel, v3t ligu 09 bén rdt cao. thép dyng cu. miii khoan bie bign cit

* Cac gid tri thap cla khodng gde nay dudc dung cho mii khoan dudng kinh I8n, gia tri
tao dung cho mii khean dugng kinh nhd, Dai véi mii khoan duding kinh dudi 1/4 in, géc thoat
tang vuot qua gia tri da néu dén 24° D& vdi cac vat lidu mém va dé gia cang, goc thoat
12-18°, tris céc dudng kinh dudi 1/4 inch 14 20-26°.

Ghi chu: MOi khoan xo#n dugc mai sdc khéng chudn, chdng han chidu dai Wdi cit khang
déu hodc goc dinh khdng doi xing, €& ¢6 xu hudng tao ra cdc 13 rat khd ki§m sodt hudng va

dudng kinh.
Fruding kinb of e dinh
. “l @:&m‘ng LU
™l khoan

Thin tidng  Cade thadl lﬁnh%

Tryc~ Chibu dai c§-o $— Litic xadn kinh than
45" Than shdng ; y Gric et dinh

. . aph svdn
Duéing |o- Chifuddl l:—— Chitu i riinh xoin~

kinth AN s i chuag Ritn

e —— S i S g Conh dinh
“hi€u dai thi Chidu b1 rinh xodn—= L dinh
Chi danh clia mii khoan xodn tiéu chuin ANSI

Lhin

o

f\(:lk dinh

h!
b it diy
3 . canh dinh
Gide thadt dick
T Goé xodn
Dinh tidu chufn

Hinh 1. Cdc thanh phdn co bdn cia dang hinh hoe dung cu
trén mai khoan xodn
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No.phansg| Tuong duang No.phinst | Tuung duong
hode ki tu Inch mm hode ky Inch mm
80 0.0135 0.343 57 0.0430 1082
0.35 0.0138 0.350 140 0.0433 1.100
79 0.0145 0.368 1.15 0.0453 1.150
0.38 0.0150 0.380 56 0.0465 1.181
1/64 00156 0.396 364 0.0469 1.191
0.40 0.0157 0.400 1.20 0.0472 1.200
78 0.0160 0.406 1.25 0.0492 1.250
0.42 0.0165 0.420 1.30 0.0512 1.300
0.45 0.0177 0.450 55 0.0520 1321
77 0.0180 0.457 1.35 10531 1.350
048 0.0189 0.480 54 0.0550 1.397
0.50 0.0197 0500 1.40 0.0551 1.400
76 0.0200 0.508 1.45 0.0571 1450
75 00210 0.533 150 0.0591 1.500
0.55 0.0217 0.550 53 0.0595 1511
74 0.0225 0.572 1,55 0.0610 1550
0.60 0.0236 0.600 116 0.0625 1,588
73 0.0240 0.610 160 0.0630 1600
72 0.0250 0.635 52 0.0635 1613
0.55 0.0256 0.650 165 0.0650 1,650
71 0.0260 0.660 1.70 0.066¢ 1.700
0.70 0.0275 0.700 51 0.067( 1.702
70 0280 07N 1.75 0.0689 1.750
59 0.0292 0.742 50 0.0700 1778
0.75 0.0295 0.750 1.80 0.0709 1.500
68 0.0310 0.787 1.85 0.0728 1.850
1432 0.0312 0.792 49 0.0730 1.854
0.80 0.0315 0.800 1.80 0.0748 1,400
67 0.0320 0.813 48 0.0760 14830
66 0.0330 0.838 1.95 0.0768 1.850
0.85 0.0335 0.850 5/64 0.0781 1.984
85 0.0350 0.889 ar 0.0785 1.964
0.90 0.0354 0.699 2.00 0.0757 2.000
64 0.0360 0.914 2.05 0.0807 2.050
63 0.0370 0.940 a6 0.0810 7057
0.95 0.0374 0.950 45 0.0820 2.083
62 0.0380 0.965 210 0.0827 2.100
61 0.0390 0.99 215 0.0846 2.150
1.00 0.0394 1.000 44 0.0860 2.184
B0 0.0400 1016 220 0.0866 2.200
59 0.0410 1.041 2.25 0.0686 2.250
, 1.05 0.0413 1.050 13 0.0890 2.261
58 0.0420 1.067 2.30 0.0906 2.300
2.35 0.0925 2.350
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Biang 1 (1iép theo). Midi khoan thudng mai kich ¢3 h¢ mét va hé inch

No. phan st " Tirang dwdny Ho. phanst [ Tudng duong
hodc ky Wy Inch mm hodc ky ty Inch mm
42 0.0935 2.375 24 0.15%0 4.039
332 0.0938 2.383 20 01510 4.089
2.40 0.0845 2.400 410 0.1614 4100
41 0.0960 2438 420 0.1654 4,200
2.46 0.0965 2.450 19 0.1660 4216
40 0 0980 2489 430 0.1693 4,300
2.50 0.0084 2.500 18 0.1695 4.305
39 0.0995 2527 11/64 0.1719 1.366
8 0.1015 2.578 17 0.1730 4394
260 0.1024 2,600 440 0.1732 4.400
ar 0.1040 2.642 1% 0.1770 1496
2.70 0.1063 2.700 450 0.1772 4500
36 0.1065 2.705 15 0.1500 4572
7064 0.1094 2779 450 0.1811 4,600
35 0.1100 2.794 14 0.1820 4.623
2.80 0.1102 2.800 13 4.70 0.1850 4700
34 0.1110 2319 316 0.1875 4762
33 0.1130 2870 12 4.80 0.1830 4.800
2.90 0.1142 2.900 1 0.1810 4.851
32 0.1160 2945 490 0.1929 4,900
3.00 01181 3.000 10 0.1635 4.915
31 0.1200 3048 9 01960 4.978
3.10 0.1220 3.100 5.00 0.1969 5.000
118 0.1250 3.175 8 0.1990 5.054
3.20 0.1260 3200 510 0.2008 5100
30 0.1285 1264 7 0.2010 5.105
3.30 0.1299 3300 13/64 0.2031 5159
340 0.1338 3.400 6 0.2040 5.182
29 0.1360 3.454 5.20 0.2047 5.200
350 0.1378 3.500 5 0.2055 5.220
28 0.1405 3.569 5.30 0.2087 5.300
9/64 0.1406 3571 a 0.2090 5.309
3.60 0.1417 3.600 5.40 0.2126 5.400
27 0.1440 3658 3 0.2130 5410
370 0.1457 3.700 5.50 0.2165 5,500
26 0.1470 3.734 7132 0.2188 5.558
25 0.1435 3.797 5.0 0.2205 5.500
3.80 0.1496 3.800 2 0.2210 5.613
24 0.1520 3.861 5.70 0.2244 5.700
23 0.1540 392 1 0.2280 5791
5/32 0.1562 3.967 5.80 0.2283 5.800
22 0.1570 3.988 590 0.2223 5.900
4.00 0.1575 4,000 A 0.2340 5.944
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Na. phian sd nm Tudng dudng No. phin st mm Twong duong

hode ky 1y Inch mm hoge &y tf _Inch mm
15/64 0.2344 5.954 P 0.3230 §.204
6.00 0.2362 6.000 830 0.3268 §.300
B 0.2380 6.045 2164 0.3281 8.234
810 0.2402 6.100 5.40 0.3307 8.400
C 0.2420 6147 Q 0.3320 8433
620 0.2441 6.200 850 0.3348 8.500
D 0.2460 6.248 860 0.3386 8.600
6.30 0.2480 5.300 R 0.3390 8613
E, 114 0.2500 6.350 870 0.3425 §.700
6.40 0.2520 £.400 11/32 0.3438 8.733
6.50 0.2559 6.500 8.80 0.3465 §.800
F 0.2570 6.528 § 0.3480 8839
660 0.2598 6.600 §.90 0.3504 8.900
G 0.2610 6629 9.00 0.3543 9.000
670 0.2638 6.700 T 0.3580 9.093
17/64 0.2656 6.746 210 0.3583 9.100
H 0.2660 6.756 23/64 0.3504 9.129
680 0.2677 6.800 920 0.3622 §.200
6.90 02717 6.900 8.30 0.3661 9.300
| 0.2720 6.909 U 0.3680 9.347
7.00 0.2756 7.000 240 0371 9.400

J 02770 7.038 9.50 0.3740 9.500 -
710 0.2795 7.100 318 0.3750 9.525
K 0.2810 7137 v 03770 9576
9/32 0.2612 7.142 9.60 0.3780 9.600
7.20 0.2835 7.200 970 0.3819 9.700
7.30 02874 7.300 9.80 0.3858 9.800
L 0.2900 7.366 W .3860 9.804
7.40 0.2913 7.400 9.90 0.3898 9.900
M 0.2950 7.493 25/64 0.3906 9.921
7.50 0.2953 7.500 10.00 0.3937 10.000
19/64 0.2068 7.541 X 0.3970 10.084
7.60 0.2982 7,600 10.20 0.4016 10.200
N 0.3020 7671 ¥ 0.4040 10.262
7.70 0.3031 7.700 13/32 0.4062 13.317
7.80 0.3071 7.800 z 04130 10.430
7.90 0.3110 7.900 10.50 04124 10.500
5116 0.3125 7.938 27164 04218 10.716
8.00 0.3150 8.000 10.80 04252 10.600
0 0.3160 8.026 11.00 0.433 11.000
8.10 0.318¢ 8100 716 0.4375 11.112
820 03228 8.200 11.20 0.440% 11.200
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Bang 1 {tiép theo). Mili khoan thedng mai kich ¢& hé mét va hé inch

I'no. phansg Tuony duong No.phansf | Tirgng dudny

hodc kj ty Inch mnt hoge Iy iy Inch mm
11.50 0.4528 11.500 43/64 0.6719 17 066
29/64 0.4531 11.509 17.25 06701 17,250
11.80 0.4646 11.800 1116 06875 17.462
15/32 0.4588 11.008 17.50 0.6890 17.500
12.00 04724 12.000 45/64 0.7031 17.85%
12 .20 0.4803 12.200 18.00 07087 18.000
1764 0.4844 12.304 23732 07188 18.258
12.50 0.4921 12.500 18.50 0.7283 18.500
142 0.5000 12.700 47/64 0.7344 18.654
12.80 0.5039 12.800 15.00 0.7480 19.000
13.00 0.5118 13.000 3 0.7500 19.050
3364 0.3136 13.096 49464 0.7656 19.446
13.20 0.5197 13.200 18.50 07677 19.500
17732 0.5312 13482 25432 07812 19.845
13.50 0.5315 13.500 20.00 0.7a7e 20.000
13.80 0.5433 13.800 51/64 07969 20241
35/64 0.5469 13,851 20.50 0.8071 20.500
14.00 0.5512 14.000 1318 08125 20.638
14.25 0.5610 14.250 21.00 0.8268 21.000
9/16 0.5625 14.288 53/64 0.8281 21.034
14.50 0.5709 14.500 27132 0.8438 21.433
37164 0.5781 14.684 2150 1 8465 21.500
14.75 0.5807 14,750 95/G4 0.8594 21.829
15.00 0.5906 15.000 22.00 0.8661 22.000
19732 0.5928 15.083 V8 0.8750 22.225
15.25 0.6004 15.250 22.50 0.3858 22.500
39/64 0.6094 15479 b7/64 0.8906 2261
15.50 0.6102 15.500 23.00 0.9055 23.000
15.75 B.6201 15.750 29/32 0.9062 22017
5/8 0.6250 15.875 55/64 09219 23415
16.00 06209 16.000 23.50 0.9252 23500
18.25 0.6308 16.250 1516 0.9375 23812
16.50 0.4528 11.500 24.00 0.9449 24.000
41164 0.6406 16.271 61/64 0.9531 24.209
16.50 0.6496 16.500 24.50 0.9646 24.500
21432 0.6562 16.669 /32 0.9688 24.608
16.79 1.6594 16.750° 25.00 0.9843 25.000
17.00 0.6693 17.000 6364 0.9544 25.004
) 1.0000 25.400
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Bang 2. Cic vin dé khi khoan

Mt dinh mui khoan

Man nhanh & cdc goéc phia
npodi |6 cit

Mé hodc gdy ludi cit

Mi khoan tfc 06 cao bj ket

Miii khoan bi gay

Mui khoan bj nghigng v& mdt
phia vi mdn ¢ phia kia. lam
cho 16 i6n hon mii khoan.

Tryc mdy khoan bj rung, i Idn
hgn mii khoan.

"D chinh xdc clia 1§ khoan®

An dau qua 1én, khodng hd khong di 8 13m do mai khdng chudn
T8¢ 4 qua cao, mdi khoan bj nong qud miic.,

An dao qua kn. mai mii khoan véi khodng hé qud lon.

Mudc wanh tifp xiic véi mui khoan nong. Mhing miii khoan con néng vao
nude lanh.

Téc ¢4 khong AU khi khoan K nha véi 3n dao bing tay lam ting nguy co
gdy miii khoan, d3c bit vao thi difm miii khoan sdp xuyén qua 18
Mii khoan nhd c6 phin dinh day han va rinh thoat phai nhd hon
they ty 18 wi kich ¢d cia ching so vOi mui khoan lin, gdy mii khoan
do phoi bi ket trong rinh thodt phoi.

Binh miii khoan § ding tAm, nhung 1uGi c3t bi méi theo cac goc khac
nhai,

GOC 1udi it bi lch

Bi tac djng tir nhiéu yéu t4, bao gbm: B4 chinh xac dinh miii khoan,
chigu dai mui khoan, géc mii khoan, chifu dai mi khoan phia ngodi
trpc chinh, 49 cing ving 8 Mp mii Khoan vi may khoan, ga Wp chi
1i€t, dung dich 1am nguii ..

Ghi chi: Khi khoan cic 13 sau hon ba Idn dudng kinh mii khoan, cén rdt mii khoan ra khé:
15 vai 1dn dé thoat phoi va dé chat lam ngudi tiép xuc vdi phdn dinh mii khoan,
Bang 3. Mili khouan két hgp 1 miéng kifu don va kidu bic
Tiéu Chuéin Qudc Gia My ANS! BU4.1IM- 1979, RI987

120"
p
— 6" —A = = E
] ol I T
KIELE DOIN KIEU BAC
Kifu dan
Birgng kinh thén | Duiing kinh khoan Chifu dai khoan | Chidu dai loan phin
Ky higu A 0 ¢ L
kich ed
Inch Millimét Inch Millimél Ineh Millimé\ Ingh Millimét
0 118 .18 025 0.64 030 0.76 1-1/8 29
0 118 318 1432 079 .038 087 1-1/8 29
1 1/8 kKR ] 3/64 1.19 364 1.19 1-1/4 32
2 316 476 5164 1.08 5/64 1.98 1-7/8 45
3 1/4 6.35 764 278 7164 2.78 2 51
4 5/16 7.94 178 318 /B 318 2178 b4
5 716 1111 3/16 4.76 e 476 2-374 0
§ 172 12.70 74132 3.56 Va2 5.56 k] 76
Fi 5/8 15.58 144 635 114 635 3114 83
8 ki) 19.05 516 7.04 5116 7.94 3-1/2 89
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Bing 4. Miii khoan k6t hgp 13 miéng Kidu ddn ¥a kitu bac
Tiéu Chuiin Quie Gia M§ ANSI Bo4 [ IMM- 1979, RI987

Kitfu bc

Ky |Buiing kinh thén }Budag kinh khoan | Buing &inh bac | Chidu ddi khoan | Chiéu dai lo3n phdn
higu A ] F [

kich

¢d | Inch mm Inch mm Inch mm Inch mm Inch mm
18 1/8 318 364 119 | 010 25 364 1.19 1-14 »
12 | 316 476 i6 150 | 015 14 116 150 | 1748 48
13 144 6.35 3732 238 0.20 5.1 3132 238 2 51
14 1 516 7.94 764 278 0.25 6.4 7164 278 218 54
151 716 [ 1111 5/32 3.97 0.35 8.9 5132 397 ) 2-34 70
16 12 11270 316 476 040 | 102 316 4,76 3 76
17 8 15.88 732 5.56 0.50 12.7 7132 5.56 34 83
18 34 | 1805 174 .35 0.60 | 152 144 635 | 312 89

Doa nguge.—Doa nguge (con goi la khoét miéng néu chidu sau nha) 1a lam rong 16
da gia cbng trude d6. Dao khoét 16 ldp vit (buléng) thuimg duge ché tac theo bd. Mbi
bj gém 3 dao: mét dao ¢é than bing kich eif ddu vit va phan din huing bing kich co
16 dé tao diéu kién che than vit; mot dac c6 than bang kich ¢ dau vit va phin dan
huéng bang kich <& mii khoan taré ren; dac thit ba c¢é than béng than vit va dan
hu’cmg bing kich c& mii khoan tard ren. Cic dao khoét thudng cd ranh thoat phei
kifu xedn d& ecung cip ghe thodt hidu dung duong trén cac huii cdt. Bén ranh duge
$Ap x&p sa0 cho cac rang cudi cit & phia trude tam nhim tang tac dung cét va kha sy
vap lufi ciat. Ba két cau phd bién gém: loai nguyén khi, hai-phan, va ba-phan. Thiét
k& nguyan khol co than, luai cit, va dan huéng, tat ca trong mat khai chung. Thist
k& hai-phan tich hgp than va luti cit, phan din huéng cé thé thay thé, bic dam db
déng tim cda dutmg kinh dao cit véi than, nhimg cho phép sit dung cde dubng kinh
din huéng khde nhau. Dao khoét ba-phan c6 can, dao ¢it, va din hudng riéng bigt;
cén ¢6 thé 1ap véi nhidu ¢ dao khéc nhau. Timg dao cit ¢é thé 13p vdi dudng kinh
dan hugng thich hop. Dae khoét hop kim Cu 6 ranh thodt phoi thing.

Céc dao khoét nho thudng duge ché tao vdi ba ranh thoat phoi, nhung kich cd
phai duge ghi rd truée ranh thodt, do rdt khé do chinh xdc dudng kinh khi sur
dung. Cde ranh phai du sau dé ¢ dudi bé mat dan hudng. Dao khoét phdi co goc
thodt chi ¢ cudi phan than, khong & trén bé mat tru. Pé tao didu kién cho qud
trinh thodt phoi, c4n ¢6 bdc cong nhé giffa phin din hudng va thin dé tao
khoang hd. Gia tri khodng hd nay trén cdc ludi cit, noi chung khoing 4 - 5°.
Béng dudi day liét ké cdc kich thudc ciia dao khoét than théing.

Bang 5. Dac khoét vdi dav edt va din bwdng 1dp 1in

No. | o, [ Khodng duling | Chiéy 031 | Chiéw dal | Ghifu dai | Buting kinh
ean | than con k'f::*,;%i"fﬂ“‘ Kinh 11 hdﬁn:. todn ghdn, |than das c4t, | ddn hudng, ihan
dao | Morse ' B [4 D 3 F

1 [thoacz| 24 —1an6 | 1v2—34 | 714 1 5/8 ¥4

2 12 hotc 3| 1-1/8 —1-916 411116 — 1-1/8] 8112 138 78 1118

3 [3tosc slrem — 2108 78— 158 | 121 134 118 1518

4 |anoacs|21s — 32| 1—2us 15 2144 138 21/
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Bing 7. Dao khoét viti din hudng tich hgp

Buiing kinh Buiing kinh din hwdng Burimg kinh Chiu di toan phin
dao Danh gdinh +1/4 +1/32 | than thing Ngda Dai
13/32 1/4 1764 ar32 38 3-1:2 5112
12 516 21/64 11732 38 3-1/2 3172
19/32 Rk 25/64 13732 112 4 6
1116 716 29/64 15/32 172 4 6
25/32 12 33/64 17732 112 5 7
0110 0.060 0.076 764 2172
0.133 0.073 0.089 1/8 2-142
0155 0.086 0.102 532 2-112
076 0.095 0115 11764 2-1/2
0.198 0112 0128 316 2-1;2
0220 0.125 0.141 316 2-1/2
0241 0.138 0.154 732 2-1/2
0.285 0.164 0.180 174 2-1/2
0327 0.190 0.206 9/32 2-3/4
0.372 0.216 0.232 5116 2-34

Moi kich thude déu tinh theo inch,

Bang 8. Dao dua vudng carbide nguyén khdi— Kifu SSC doi viti thanh doa 60" va
ki€u SSE @4 vdi thanh doa 45", Tigu Chufin Québe Gia My ANST B2i2.1-1984, R1990

AN
1™ AR 2 8,003
_l-ml

b
a1 l‘%:mﬂwng«m

_3‘ 21" theo gde G

* o
ot [ g e e
trie, 49 A 8 ¢ i @
ggg:g ig 5/32 5/32 1 32 gg ig
sl ;e e e BB
AN RN
Sewi| 8 e | || 3|28
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Dao chudt tay.—Dac chudt tay disge ché tao vdi ranh thoat phoi xodn va thing.
Céc ranh xodn cung cap ding sudt cit va dac biét hitu ich khi chudt cac 15 ¢6 ranh
hoic rdnh then, chiing duge bic cdu qua cdc rinh xodn, do dé tranh duge hién
tugng ket hodc vap ludi cdt. Dao chust tay dugc ché tac theo dang nguyén khéi va
dang gian nd. Cac kich thudc tiéu chudn My d6i vdi dang nguyén khéi dude ghi
trong bdng. Kidu gidn nd rat hiu dung khi cdn chinh sia 13, cdn lam réng 16
chust khodng vat phdn ngan inch. Dang gidn ng duge phén chia qua phdn rdnh
thodt phoi v lugng gian nd nhé cé thé dat duge bing cach van ren vao 16i con, Su
ting dudng kinh trong khaodng 0.005-0.008 in. déi véi dao chust cé dugng kinh
dén 1 inch, khoang 0.010-0.012 in. d&i v6i dudng kinh dao 1-2 inch. Dao chudt
tay hdi con & cudi dé d& khéi ddu qua trinh chudt. Pudng kinh thue ciia chusi dao
chudit ¢6 thé nhé hon kich & dao khodng 0.002-0.005 inch. Phan chuéi tiét dién
vuéng phéi nhé hon duéng kinh chuéi ¢& 4& s dung chia viin khi chuét 13 bing
tay.

Khi tao ranh thodt phoi cho dac chuét, ludi cit duge xic 14p theo tam dao sao cho
rang ¢6 géc thoat hai 4m; nghia 14 lu@i cit hudng vé phia truge didm tam (xem
minh hea). Gii tri duge chen sao cho tiép tuy&n vdi chu vi dao & didm cit tao
thanh géc 95" vai mat trude cia Ludi cit.

Minh hoa cdc chi danh trén dao ehudit

.

Riinh xofn trdl Gise hudag kioh thing Giic thodt dudng
LA ZerD quay phal
quay phii

Dao chudit tay Dao chudt miy

| PG 1 an -]
Lo L0 dih (ki ta Chibu dal 1o Ph‘n

Lhiodi

é Thin o “hidu i rink-

. 0 CiEl — .

| 3 Gaexodin | Gde vat — Chidu diai vt goc
z

d—.— Thén gh},-,g . . L |Kir|| ot Lthiyge
Chidu dai than —] Thin c§1

Duo chudt kep, thin con v thin thing
ci Fhiin

e
I Chééu dii todn phin. §2°
-—-(,‘hii‘uldii 7. T pe— I—-(‘hiéu dhi ranh e Do h
[

=~ Din huifng —

S—— —— T

m} thi ng Yt gic cde Kich ¢ l‘;l_g: Vgt pde ot
Rant thing
Dao chudt tay, ¢in hisdng va didu khifn




126

Bang 9. Cdc viin o khi chuist

Van aé

Nguyén ahan

Gidi phap

Vip dao

Khéng du 4§ cing ving trén may, tr
chinh, hodc chi Liét gia cdng.

Giam kging &n dao, 1ang lugng &n dan.
Vat migng 1 trudc khi chudt Giam
gde thodt teén IuGi cdt dao chudl. Sir
dung dao chudl véi Gng 16t dAn huiing.
Ghi chi Sy vip dao co thé 1am mé
I3i cdt carbide cia dao, d4c bist khi
dao bit diu di vao 1B

L& bj dur kich
thigde

Dao khdng phi hop vai vt li§u gia cing.
Chi Ligt bi rung, lc. Ong 16t din hueng
bi mdn. Tryc chinh bi rg. Trye chinh,
Sng 1t, chi tigt khang ddng tim. Dao
cf thé bj h do vat géc bi 1éch, ddu cht
Bj 1§ch 4am cho cén dao bi cong hojc
lgch tdm. Phoi bi ket trong ranh dao,

Giam chifu rfng bign dao chudt khodng
0.005-0.010 inch. Nhigt luyén bé mat
cho dao chudt t8c a8 cao. of IhE kt
hgp phosphate hda {nhubm den). Sit
dung ¢ bdng cao trén cde bé mit
dan. Kiém tra kha nang thay chdt lam
ngudi hedc dung dich cit oot

Miéng 13 bi
méq

Sif khéing thdng hing cia phin cat trén
dao chudt so v dudng tam 1

Ting df ddng tAm bling cach sl dyng
ng 16t din hudng 6 a6 chinh xdc
cao. Néu dao chuét cdt got theo vi Ui
ding, sif dung gid dan cé hE chuyén
diing hudng tAm va doc tryc.

Miéng 15 bi
méo khi chudt
ngang

Sy khibng thdng hang tao e nghiéng trén
dao chudt khi tién vao I3, 13 b con.

Gidm chifu dai tac dyng cua phin kep
chl trén dao chudt. Co the ap dyng
cac phuong phap saw. Phuong phip 1:
Gidm dudng kinh dao khodng
0.010-0.030 inch. thy thea kich cif va
chigu dai. phia sau phin duéing kinh
todn phdn khoang ', - 1inch fuong
{mg kich @ va chiéu dai dao, lép sau
phdn vat goc. Phuong phap 2: Mai cin
nguge 0.008-0.015 inchfineh, phia sau
phén duiing kinh toin phdn.

B bong thip

Gidm lugng 4n daoivong quay. An dao
chim 0.0002-0.0005 inch/rdng. Lugng
du gia ¢Bng 16 thidu oo thé cai thign
d3 bing do gidm lugng phoi va nhigt &
@i ¢At, gidm khd nang léch dao.
Khdng di chat [am nguii heac dung
dich ¢t got trong khi chudi.

Dao bj gay

Téic 49 cdt qua cae.

Ludl ¢ qua man

Gidm tic do cit.
Mai lai I cdt.
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Bang L. Cic céng thife ren ting quiit
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5=D, - L0825 « P x % {ren Thang nhat)
C7 mii khoan 13 taré |8 = D, - 1.2990 x P x % (ren Tiéu chudn M§)
S=D.-1.0825 x P x &% (ren hé mét [SQ)

0, -8

N

T8 P - % ren toan phdn (ren Théng nhat)

Phin tram ren toan| D, -8 s .
N — =%

phan 19950 _ P ren todn phén (ren Tidu chudn My}

D -8

{oBoE _ P " % ren todn phan (ren hé mét [SO)
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Bing 1 (1idp theo). Cic cing thide ren tong quat

Xac dinh kich ¢d vit may

70013

D, - 0.060

D, = N x 0013 + 0,080

Moi kich thudc déu tinh thea ingh.

D, = Budng kinh chinh, £= budc, % = phin tram ren toan phan, $= kich ¢d mdi khoan,
N = chi 58 vit mdy.

Bing 2, Tard ren cdc vit li¢u dic bigt

du khaing.

vitligy |09 d‘:""' Thc 89, Amin | Chat bai tron Chd thich
M tardy thim nitd. hodc ch tao ti thép M43,
) MA42. M43, M44. S dung tard vat gac 4-5 ren.
Hﬁga:meum D4 khon Dé gidm o st cin ding goo vit Isch tam
sl IRFET) 5-10 . hafc dfng-lech tam D difu khién phoi tign
khing co Fe, 5-Cl . o e 8 sudt
chw nmet n‘r,. sl dung lard mii qun cho céc 16 sudt; ta'nﬁ
’ ranh xodn goc xodn thip cho I& cyt NEn 66 dp
oxide bin vé bd mit tarh
D3y héa tan o . B
Nham {186-2105) 90-100 nus hode ddu Tarammm xodn cho 18 subt. tard ranh xodn cho 13
knodng nhe ¢
S0 dung tard gidn dogn g2 tranh ket tard rinh
10-20% dfu m3}  thdng dé tard mdy. B vdi ddng thanh dd.
Béng thae 27 90100 heo vii diu vang, va hgp kim luong ty oo hoa 35% Zn, sd
khgdng dung tard ranh kin tarth bAng tay. tart mii xodn
hodc ranh xodn khi tard mdy
Bng thau, .
hang hai. co| 510 D4 he tan Targ_gmnhdntanrodé trénh ket Tard rinh thing
Pb. dic ing ¢ho tard mdy.
Bdng thanh. .
ohesoher | 12 30-60 D4u hoa tan
E}ﬁngm:hanh_ 512 Diu ¢o 88 nhe
n
Béag thanh,
Tohin 5-8 Déu hia tan
Diu hoa tan
Béng 10-18 Déu khodng tai D& voi CwBe va dfng thanh Si. sir dung fard
trung binh 8o | thng, Wi cat lard phai 00 sdc
ning
Eféfi YOGS (ng agu hda |G tric 1€ wi cim vat dic o6 thé 1am thay dBi dO
Gang xim €3 |30 a6i v gan tan, nhil héa bén kéo. Nén ding tard cé lop oxide bé mat
: 9N e 81 dyng tar® rinh thing
cAing
60-90 {fernte) D4u héa tan ) . . g -
Gang dép 58 40-50 (pearlite}  |martensde. diu Ciuu'r:c tt:rgll'? “%&T"g ddng nhdt. o the i
30-50 {martensite) s huynh Hng tars lizu chuan.
15 (martensite) : .
Gang cdu 80 ffernie) Ddw héa tan  |NEn ding tard ¢4 IGp oxde bé mat.
20% déu md
Manhs 10-20 20-50 heo wii 80%  [Khong ding nuc do nouy cd chay. nf.
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Gt thost,

Vit fifu & Tde 0§, fmin { Chat bdi tron Chit thich -
20-25% ddu mi
Hop kim 912 heo pha vii diu
Manel khodng hodc ddu
luts ugymis
5.6 s ﬁgu ﬁgn"%;";‘f& Tarb bng thép M1, M7, M1, thép gid Mo, mai
5 [Mhietéo 140 ot vei 15 say. {kno hoao ki | 5919 vA dénh béng cdc ranh. Neée ding tard
Chit déo 0-3ahua B out vaknisS dnen 2-ranh cha cac B dubng kinh d&n 0,125 inch.
NN AN dokdn tram ren Cé thé ding tard o8 1n hon ¢& ki1 1§ sy phye
i E an 65.70% hdi dan hdi clia chit déo.
. ] Kt hogc. khi
Can sU clng 0-3 nén
. § . Thép chifa Pb. 8, P d€ cai thin tinh cdt got
Thép o cht 0-80 D4y hém tan Thuting diing tard tigu ohidn,
Tard vii nén dbng tim; vat goc 6-8 ren cudi o8
gidm tai phoi/frang. Tai trén tarh cin o muc
Thep dd bdn GAn bin thdp nhat: sif dung ¢ miii khoan ¥ nhal o6
tag 81 Kngng qui 10 joduscl thé, gid chiéu shu 1§ & mde nhd nkit trank
zern
{40-55R,) phin day I§; dfi véi cdc kich B tn, nén ding
bulc min thay cho buéc thd Lép oxide hodc
nitnde 1am gidm sy mon tar.
Thép carbon -
i Tard miii xodn cho 18 su%t. Tard riah xodn cho i)
‘gﬁ%éfg;‘ 5z 4060 |ous wut. Nen ding Idp oxide bE mat
Tr:;pc?ggg" 51 4060 Dy S Nén ding tard ob ki oxide bé mat cho khodng
0.15-0.3%C) carben thip.
Tl'r‘;fgcg.[:ﬁ“ Téc @ cit phy thudc ham lugng C va nhist luyén,
P RSl 30-50 Diu S gim ¥hi lugng G ting, dic hist néu nhid iuydn
{0.3-0.6%C) 130 ra pearlite. Pearlite ciu s8 dF tart hon,
Thép rhigt
g 108 2535 [oges
{0.3-0.6%C)
Thép sarbon
tao {trén Khﬁg?squa 25-35 D 5-01 Sit dyng tard ding tim
0.6%0)
Thép gi6 | 05 253 _ |oaus
Thip Mo 10-25 Diu §
Ferrite va
marignsite: DU
15 S hode dfu Ferrite v& martensite: tard véi gac thedt tidu chudn
Thép khding 1[]_l- 15 10-35 MoS,. b Gp oxide bé mit.
rl austensite) Austensile: dfu [Austenite: Sit dung tard vat gbe 3-5 ren. Gidm sy
khodng 8-Cl, cha xat.
hodic ddu hia
tan tdi ning.
4010 Sif dung tard cd Kp oxide b& mit of trinh ket
Ti vl hop A N . hofc dinh. N&n 18ch tim hodc afng-tgch tam.
imm | 810 t::atnheh%;hm Dl bigt C6 the g tard voi cac ren gidn doan. Ti db

tary hon so v bgp kim Ti
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Bing 3. Kich ¢l mili khoan, kich thudc ren min va ren thd Tidu Chudn Quit Gia M¥

Cid ren va Durttng kinh Buitng kinh Buiing kinh Mii !Ma" }!ﬂ’i l::m"l ;m:m_g
¥ ren/finch chinh co ban. bisge, inch | chdn ren, inch vdi rem Iy 1eH puen cua
B inch ' : thuy€t 75% | mii khoan inch
0= 80 0.0800 0.0519 0.0438 364" 0.0469
1x64 0.0730 0.0629 0.0527 53 0.0595
1x72 0.0730 0.0640 0.055 53 0.0595
2 x 56 0.0860 0.0744 0.0628 50 0.0700
2 x 64 0.0860 0.0759 0.0657 50 0.0700
Ix48 0.0980 0.0855 0.0719 47 0.0785
3 x 56 0.0980 0.0874 0.0758 46 0.0810
4 x 40 0.1120 0.0938 0.0795 43 0.0890
4 % 48 0.1120 0.0985 0.0848 42 0.0935
5 x40 01250 0.1088 00825 38 01015
5x 44 0.1250 0.1102 0.0855 a7 01040
Gx32 0.1380 01177 0.0974 36 0.1065
6 x40 0.1380 0.1218 0.1055 33 01130
Bx32 0.1640 0.1437 01224 29 01350
8x36 0.1640 0.1460 0.i2vg 29 0.1360
10 x 24 0.1500 0.1629 0.1359 26 01470
10x 32 0.1900 1697 0.1484 21 01590
12x24 02160 0.1889 0.1619 16 01770
12 x28 0.2160 01528 0.1686 i3 0.1800
174" x 20 0.2500 0.2175 0.185 7 0.2010
1/4" x 28 0.2500 0.2268 0.2036 3 0.2130
216" x 18 0.3125 (.2764 (.2403 F 0.2570
516" x 24 0.3125 0.2854 0.2584 | 0.2720
e x 16 0.3750 0.3344 0.2938 516" 0.3125
3e k24 0.3750 0.3479 03208 o 0.332
716" x 14 0.4375 0.3911 0.3447 U 0.368
716 x 20 04375 04050 0.3726 25064 0.3906
THE 2 13 0.5000 (0.4500 (.4001 27164 04210
716" x 20 0.5000 04675 0.4351 29/64" 0.4531
916" » 12 0.5625 0.5084 0.4542 Hiea 04844
916" x 18 0.5625 0.5264 0.4903 3364 0.5156
5 x 11 06250 0.56860 050639 17 0.5312
58" %18 . 0.6250 0.5889 0.5528 37m4 0.5781
34 x 10 0.7500 0.6850 0.6201 21/32 1.6562
34" x 16 0.7500 0.7084 0.6688 1116 0.6875
iRy 0.8750 0.8028 0.7307 A9/64 0.7656
7/8" % 14 08750 0.8286 0.7§22 1316 0.8125
1"x 8 1.0000 0.9188 0.8376 Ky 0.8750
1" x 12 1.0000 0.9459 0.8917 59/64 0.9219
1- 18 x7 1.1250 1.0322 0.9384 6364 0.9844
1-1/8" x 12 1.1250 1.0709 1.0168 1-3/64° 1.0460
114" x 7 1.2500 1.1572 1.0644 1-7464" 1.1094
1-1/4" £ 12 1.2500 1.1959 1.1418 1- 11116 1.1719
1-38 % 6 1.3750 1.2667 1.1585 1-7/32" 1.2187
1-3/8 x 12 1.3750 1.3209 1.2665 1-19464" 1.2969
112 %6 - 1.5000 1,347 1.2835 1-11/32 1.3437
1-172" x 12 1.5000 1.445% 1.3318 1-27/64 1.4219
134" x5 1.7600 1.62M 1.4502 1-8/16" 1.5625
2 x 4-172 2.0000 1.8557 17113 1-25/32 17812
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Bing 4. Kich ¢3 miii khoan 481 vdi ren Dang Quéc Gia M¥

Miii khoan Mili khoan
Ren vl thirong mai’ Ren vl thuony mai®

Budc dudnp! Budng kinh | C3 hoac Du'&nu Ivgng|| Budc dudmg {Buiing kinhk | C3 hodc | Brang lwgng
kinh ngodi | chén ren | chi s§ | thap phan || Xinh ngodi | chan ren | chi s0 | thap phan
116—564 0.0422 364 0.0469 27 0.4519 15/32 0.4687
72 0.0445 /64 0.0459 916--12 0.4542 364 04844
5/64—8Q 0.0563 1/16 0.0625 18 0.4903 33/64 05156
72 Q.0801 52 0.0635 27 0.5144 17/32 0.5312
32—48 0.0667 49 0.0730 5/8—11 0.5065 17/32 0.5312
50 0.0678 49 0.0¥30 12 0.5168 35/64 0.b488
fiGd-—48 00823 43 0.08%0 18 0.5528 3764 3.5781
1i18—32 (.0844 3132 0.0937 27 0.5769 19432 0.5937
40 0.0925 38 01015 11116—11 0.5694 1932 0.5937
8/84—40 01081 32 01160 16 0.6063 58 06250
5i32—32 01157 1/8 0.1250 34—10 0.6201 21/32 06562
36 0.1202 30 0.1285 12 UGERE:] 43/64 06719
11/64—32 01313 8764 0.1406 16 0.6688 11116 06875
H16—24 0.1334 26 01470 27 0.7019 23132 0.7187
32 0.1469 22 01570 13116—10 0.6826 23132 07187
13/64—24 0.1490 20 0.1610 TE—9 0.7307 49464 0.7656
Ti32—24 0.1646 16 01770 |12 0.7668 51/64 0.7969
32 0.1782 12 01890 )14 07822 13186 0.8125
16/64—24 0.1806 10 0.1935 18 0.8028 53/64 0.8281
1/4—20 0.1850 7 02010 |j27 0.8269 27432 0.8437
24 0.195¢ 4 02000 [H15/16—9 0.7932 53/64 0.8281
27 0.2019 3 02130 1—38 0.8376 7/8 0.8750
28 0.2036 3 0.2130 12 0.8918 50/64 0.9219
3z 0.2084 7132 0.2187 14 0.9072 15116 0.9375
516—18 0.2403 F 02570  [|27 0.9519 32 0.9687
P 0.2476 17164 0.2656 1-1/8—7 0.9394 63/64 0.9844
24 0.2584 | 0.2720 12 1.0168 1-3/64 1.0469
27 0.2644 J 02770 1-1/4-7 1.0644 1-7/64 1.1094
2 02718 932 0.2812 12 11418 11-11/64 1.171§
3/8—16 .2938 5716 03126 1-3/8—6 1.1585 1-7/32 1.2187
20 0.3100 21/64 0.3281 12 1.2668 | 1-19/64 1.2969
24 0.3208 0 0.3320 [j1-1/2—6 12835 | 1-11/32 1.3437
27 0.3269 R 0.3390 12 13918 [1-27/64 14218
7HE—14 0.3447 5 0.3680 1-5/8—5-1/27 13888 |1-29/64 1.4531
20 0.3726 25/4 0.3906 1-3/4—5 1.4802 1-816 15625
24 0.3834 X 0.3970 1-7/8—5 16152 | 1-11116 1.6875
FXj 0.3894 ¥ 0.4040 2—-4-1/2 17113 j1-25/32 17812
1/2—12 0.3918 27764 0.4219 2-1/8—4-1/2| 18363 |1-20032 1.9062
13 0.4001 27164 0.4219 214—4-121 19613 2-1132 20312
20 0.4351 29/64 0.4531 2-3/8—4 20502 2-1/8 21250
24 0.4459 29164 04511 -1/2—4 21752 2-144 2.2500

* Cac dudng kinh mii khoan |5 ren nay cho phép gia cdng xap x1 75% ren toan phén. D&i
vdi cac ¢d ren nhd trong cét thd nhét, si dyng mii khoan dé gia céng céc kich ¢d 18 16n hon sé
giam cac sai hdng xay ra do gay hodc cac van 38 khac cba mii tard.
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Béng 5. Miii khoan 1§ ren vi miii khoan 15 d61 véi vit miy Dang Ren Quéc Gia My

Kich ¢ vil Miii khoan H pen Miil khoan 1§ 14p vit
No. hode E1] _ Lip chit Lip léng
Guama” | 040 pnan | jonincn | C8mil | Thap ahan e prgers
Kkinh | tfeng duang khoan | tfdng duong khoan Thip phin khoan Thip phin
o 0.064 80 3464 0 0469 32 0 0635 50 0.0700
it 53 0.0595
1 0073 79 53 0.0595 48 00760 1] 0.0810
56 50 0.0700
2 0 gBs 64 50 00700 43 00890 41 0.0960
45 47 0.0785
3 D.099 56 45 0.0820 37 0.1040 35 a.1100
3" 44 0.0B60
4 0.112 40 43 0 0BS0 32 01160 30 01285
LE] 42 0.0535
1] 38 03015
5 0125 44 37 01040 30 0.1285 29 0.1360
32 36 0.1065
6 0.138 40 33 01130 27 01440 25 0.1455
32 29 01360
8 0.164 35 29 01260 18 0.1585 16 01770
24 25 0.1485
10 0.180 3 21 01550 ] 0.1960 7 0.2010
24 15 01770
12 0.216 28 14 0.1820 2 0.2210 1 0.2280
20 19 01935
14 0.242 247 7 0.2040 D 0.2460 F 0.2570
20 7 0.2010
174 0.250 28 3 0.2130 F 0.2570 H 0 2660
18 F 0.2570
516 .3125 o4 | 03720 P 0.3230 a 03320
16 516 0.3125
38 0.375 24 0 0.3300 W 0.3860 b4 03970
14 4] 0.3680
THE 0.4375 20 25764 03006 24654 0.453 15432 04687
13 27154 14219
12 0.500 2 20/64 0.4531 3364 0.5156 17732 0.5312
# Céc vit ndy khang thude Tiéu Chudn My, chi thude Tidu Chudn ASME ci.
Bdng 6. C¥ miii khoan 467 vdi lard ren dng
M khean | Mii khoan Midi kkoan | Mili khnan Miii khoan | Mii khoan
Bﬁ;::rn tart Gng | tard Ong Bﬂr::rﬁ tard #ng | tzrf fing cam':m tar6 Gng | ferd dng
Briggs | Whitwarih Brl Whitworih Briggs | Whitworth
1/4 11432 516 1-1/4 1-172 1-15/32 3114 . 312
1M M6 27/64 1-12 1-23/732 1-25/32 3172 3-344 3-344
34 18432 9186 1-3/4 . 1-1518 3-314 4
172 2332 1116 2 2-3f16 2-5132 4 4-i/4 4-1/4
58 25/32 214 2-13/32 4-172 4-3/4 4-314
34 15116 29732 2412 2-5/8 2-25/32 5 5-5/16 5174
78 1-116 2-34 3132 5-1.2 .. 5-3/4
1 1-5/32 1-1/3 3 3-1/4 3-9532 5 6-3/8 B-1/4

Moi kich thudc déu tinh theg ingh.

D¢ bao dam két qua t5t. 16 cdn chust trudc khi tard ren vdi dao chudt cé dd cHn 344
inchffoot,



Bang 7. Kich ¢3 miii khoan 13 ren Tiéu chufin Anh
dai véi ren bude thd ISO hé mét BS 1157:1975
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C# mili khoan tigu chuln® €@ mili Xhoan tign chufn®
Kich NEn dang Géc logi khic Kich Nin ding C4c loai khic
e &n khép An khip || 5 &n khop An khdp
il K 1 kan || oot ki o Kinh 1
v [ Kich caf gy v | Kieh e@ Iyt v [ e | it €3 tuy 01| " S | it ogi
ten ngoai ren ngodi ren ngodi ren ngoai
(%} (%) (%] {%)
M1 | 075 81.5 0.78 M7 M1z} 1020 837 10.40 74.5°
M11| 0.85 815 0.88 N7 M4 ] 12001 815 12.20 7340
M12| 095 815 0.98 717 {ImM18 | 1400 1 B15 14.25 nE
M14| 110 815 1.15 679 |[mM18| 1550 | Bis 15.75 734
M 16§ 1.25 815 130 895 [Imz20] 17.50 815 17.75 73.4°
M18| 145 B15 1.50 895 ([Im22] 1950 81.5 19.75 73.4°
M2 | 180 B15 165 7.3 [Im24 | 21.00 81.5 2125 rL Wl
m2z2| 178 815 1.80 725 |[M27 | 2400 | 815 2425 747
M25| 208 B15 210 725 ||Mm30| 2650 | 815 %75 76.7¢
M3 | 250 B1.5 255 734 ||M33| 2050 | 815 20.75 75.7"
M35| 290 81.5 2.95 747 |[M3&] 3200 | 815
M4 | 330 815 3.40 698" HM39| 3500 | 815
M45]| 370 6.8 380 781 [|M4ZF 3750 #5
M5 | 420 815 430 713 j{M45] 4050 815
M6 | 500 815 5.10 734 ||M4B71 4300 815
M7 | 600 815 610 734 M52 | 4700 815
Mg | 580 785 6.90 71.7" |EM56 | 5050 | 815
Mg | 7.80 785 7.80 71.7" || M 60 | 5450 815
M10 | 850 815 860 761 ||M64| 5500 | 815
Mi1] 950 815 9.60 761 ||M68 | 6200 | 815

* Cdc @ miii khoan nay chi ding che mai tard ¢6 ranh thoat phoi,
® Chl ding cho cdc ren cap dung sai BH va 7H.
¢ Chi ding che cac ren ¢ip dung sai 7H.
Kich cd mii khean tinh thao milimét.

Bing 8. Kich ¢3 mili khoan 18 ren hofic 15 451 v8i ren ISO h¢ mét cdi ren ngudi

Kich ¢d danh €& mii khoan || Kich ¢ dank Cd miii khoan

finh mii fard Bude néa dimp dinh mbi Gard Bute nén ding
1.6 mm 0.35 mm 1.45 mm 40 mm 0.70 mm 3.7 mm
1.8 mm 0.35 mm 1.65 mm 4.5 mm 0.75 mm 4.2 mm*
20 mm (.40 mm 1.8 mm 50 mm 0.80 mm 4.6 mm
2.2 mm 0.45 mm 2.0 mm 6.0 mm 1.00 mm 56 mm®
2.5 mm 0.45 mm 2.3 mm 7.0 mm 1.00 mm §.5 mm
30 mm 0.50 mm 2.8 mm* 8.0 mm 1.25 mm 7.4 mm
35 mm 0.60 mm 32 mm 10.0 mm 1.50mm 9.3 mm

a Cac dudéng kinh ndy 14 c& mui khoan phéi gAn nhat, khong phaila cd I8 Iy thuyét, c6 thé
khong tao ra 60 - 75% ren toan phén,



134

TOC PO VA AN DAO

Bing 1. Téc 4§ ciit feet/min khi ti¢n, phay, khoan, chust thép carbon
va thép hgp kim

. Bidu kin Toc A9 cdt, leel/min, HSS
SAE J .
Tnép RISt va POema HB" | “eguview  [Tign [ phay [ khoan | chust
Thép carbon dé cit (lvu huynh)

100-150 HR, A 150 | 140 [ 120 | 80
1212, 1213, 1215 150-200 ¢ 160 130 | 125 | 80
1108, 1109, 1115, 1117, 1118, 1120, | 100-150 HR, A 130 [130] 110 ] 75
1126, 1211 150-200 €D 120 | 115 | 120 | 8o
175295 [HR A N.CD [ 120 | 115 [ 100 | 88
1132, 1137, 1139, 1140, 1144, 1145, 275-325 Qv T % | 70| 70 45
1151 325-375 QT 50 | 45 | 45 | 30
375-425 avat 40 |35 | 3 | 20

Thép carbon d& cdi (chi)

1117 11018,12L13.12L14

140 | 140 | 130 B85
145 | 130 | 120 80
110 | 110 | S0 60

1006, 1008. 1009, 1010, 1012, 1015,
1016, 1017, 1018, 1019, 1020,
1021, 1022, 1023, 1024, 1025,
1026, 1513, 1514

120 | 110 | 100 65
1Mol 10| 90 60
90 | 90 70 45
0 | 65 60 4

1027, 1030, 1033, 1035, 1036, 1037,
1038, 1039, 1040, 1041, 1042,
1043, 1045, 1045, 1048, 1049,
1050, 1052, 1152, 1524, 1526,
1327, 151

100 | 100 | 90 60
85 | 85 75 50
w1 60 40
60 | 55 50 30
40 | 35 35 20
30 | 25 25 15

1055, 1060, 1064, 1065, 1070, 1074,
1078, 1080. 1084, 1086, 1030,
1085, 1548, 1551, 1552, 1561,
1565

100-150 HR, A, N, CD
150-200 HR, A, N, CD
200-250 N, CD
Thép carbion

100-125 HR, A, N, CD
125-175 HR, A, N, CD
175-225 HR, N, CD
225-275 1)
125-175 HR, A, N, CO
175-225 HR, A N, CD
225275 N, CD, QwaT
275-325 QvarT
325-375 v’
375-425 QvaT
125175 HR, A, N, CD
175-225 HR, A, N, CD
225275 N, CD.QvaT
275-325 OvdT
325-375 Qvart
Ira-425 QwiT

100 | 80 85 55
B0 75 70 45
65 | 60 50 30
50 { 45 40 25
I | 30 20
30 [ 15 15 10

Thép hgp kim dd cit

{Iuu hugnh)

175-200 HR, A, 8, CD | 110 | 100 90 60
204)-250 HA, N. CD 90 50 80 50
4140, 4150 250-300 QvaT » | 85 60 55 a0
300-375 Ovart 50 45 40 25
375-425 QwvaT 4 { 35 30 15
Thép hyp kim d& cdt (chl)

150-200 HR, A N, CD | 120 | 115 | 100 ah

200-250 HR, N, CD 100 | 95 80 6l
A1L3), 41140, 41047, 41050, 42147, 250-300 QT 75 70 55 43
51032, 521100, 86L20, 86L40 300-375 Qwart 55 50 45 30
375-425 Avd T 50 40 30 15
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Rang 1 (£iép theo). T6c 46 cit feet/min khi ti¢n, phay, khoan, chudt thép carbon
va thép hyp kim

BO cing | Difu kian | T0c 89 cit, feet/min, HSS
Thég RISI va SAE HB' vat ligu [ Tien [Phay] Khaan ] chust
Thép hyp kim
4012, 4023, 4024, 4028, 4118, 4320, 4419, | 129-173 | HR A N, CD | 100 | 100 | 85 | 55
4422, 4427, 4615, 46204621, 4626, 175225 [ HR. AN, CD | 90 | 90 | 70 |} 45
4718, 4720, 4815, 4817, 4820, 5015, | 225-275 {CO.N.QuaT[ 70 [ 60 | 55 | 35
5117, 5120, 6118, B115, 8615, 8617, | 275-325 vt 60 | 50 | s0 | 30
8620, 8622, 8625, 8627, A720, 8822, 195-375 GwaT 50 140 3 35 55
84817 375425 | owT |35 |es| s | 15
1330, 1335, 1340, 1345, 4032, 4037, 4042,
4047, 4130, 4135, 1137, 4140, 4142, 175-225 |HR, A N, CD| 85 | 75 | 75 50
50844, 50846, 50850, 50860, 5130, .
5132, 5140, 5145, 5147, 5150, 5160, | 20925 | N.@w@T | 60 ) 50 | 45 | 30
51860, 6150, 81B45. 8630, 8635, 8637, | 329975 | N.QwvaT | 40 | 35 | 30 | 15
BG40, 8642, BG4S, 8650, 8655, BEGO, 375-425 awaT 12 ( 20 | 15
8740, 8254, 9255, 9260, 9262, 94B30
175225 | HR. A CD | 70 |65 | 60 [ 40
205275 | N, CD, QvaT| 65 [ 60 | 50 | 30
E51100, E52100 _ 275325 | N QvaT |50 |40 | 35 | 25
325975 | N.owaT |30 |30} 20 | 20
375-425 QvhT 20 {201 20 [ 10
Thép a4 bé ral cao (khdng thuds AlSI)
60 | 50
AMS 6421 (98B37 Mod ), AMS 6422 220-300 A 65 | 60 | S0 | 30
(G8BY40), AMS 6424, AMS 6427, 300-350 N 50 | 45| 35 | 20
AMS 6428, AMS 6430, AMS 6432, 350-400 N 35 [20] 20 | 10
AMS 5433, AMS 6434, AMS 6436, 43-48 HRG owaT 75
AMS 6442, 300M, DBac 48-52 HRGC ovaT 10

Thép hoa gid martensite (khing thude AISI)

18% Ni Grade 200,

18% Ni Grade 250, 250-325
18% Ni Grade 300,
18% Ni Grade 350 50-52 HRC

"A

60 | 503 30 30

10

Thép th¥m nito (khing thudc ALSI)

Nitralloy 125, Nitralloy 135,

Nitralloy 135 Mod., Nitrailoy 225, 200-250 A 70 | 60 | 60 } 40
Nitralloy 230, Nitralloy N,
N“rallﬂy EZ, Nitrex | 300-350 NaQwvaT 0 5 a5 20

* Ky higu viét tAit: HR—cén ndng; CD—kéo nguéi; A—{; N—thudng héa:; Q va T—tbiva

ram; HB—d4 cung Brinell.

T6c dé tién dya trén toc 46 ¢4t 0.012 inch/ivéng va chidu siu ¢4t 0.125 inch.



136

Béng 2. Tdc 44 ciit feet/min khi tign, phay, khoan, va chudt h¢p kim Fe-C diic

. . | Difu kign Tdc 4 eit, tt/min, HSS
vat ligu DO citng HE"| sy lieﬁ Tign | Phay | Knoan | Chust
Gany x&m
ASTM Class 20 120-150 A 120 § 100 | 100 85
ASTM Class 25 160-200 AC a0 80 90 80
ASTM Class 30, 35, va 40 190-220 AC 80 70 80 55
ASTM Glass 45 vd 50 220-260 AC 80 50 60 a0
ASTM Class 55 v 60 250-320 AC.HT [ 35 30 a0 20
ASTM Type 1, 1b, 5 (Ni Resist) 100-215 AG 70 50 50 a0
ASTM Type 2, 3, 6 (Ni Resist) 120-175 AC 65 40 40 25
ASTM Type 2b, 4 (Ni Resist) 150-250 AC 50 30 30 20
Gang déa
{Ferrite}, 32510, 35018 110-160 MHT 130 | 110 | 110 75
{Pearlite), 40010, 43010, 450086, 160-200 MHT 95 80 80 55
45008, 48005, 50005 200-240 MHT 75 65 70 45
{Martensite), 53004, 60003, 60004 200-255 MHT 70 55 55 35
{(Martensite}, 70002, 70003 220-260 MHT 60 50 50 30
(Martensite), 80002 240-280 MHT 50 45 45 30
Martensite}, 90001 250-320 MHT 30 25 25 15
Gang edu
(Ferrite}, 60-40-18, 65-45-12 140-190 A 100 | 75 100 65
. . 190-225 AC 80 60 70 45
{Ferrite-Pearlite}, B0-55-06 295.960 AC 65 50 50 30
Pearlite-Martensite), 100-70-03 240-300 HT 45 40 40 25
. 270-330 HT 20 25 25 15
{Martensite), 120-90-02 330-400 HT 15 _ 10 5
Thép die
{Carbon thdp), 1010, 1020 100-150 | AG AN | 110 | 100 | 100 85
125175 | AC,A N | 400 | 95 90 60
(Cer par fun bint), 1030, 1040, 75225 | AcAn| o0 | s | 720 |
225-300 AC, HT 70 60 55 3
(Hgp kim Carbon thdp), 1320, 2315, | 150-200 | AGLAN | 90 85 75 50
2320, 4110, 4120, 4320, 8020, 200-250 | AC, A M | 80 75 65 40
8620 250-900 | AC HT | 60 | 50 | s0 | 30
(Hgp kim Carbon trung binh), 1330, | 175225 | ACLAN | 80 | 70 | 70 45
1348, 2325, 2330, 4125, 4120, 225-250 | AC,L AN | 7O 65 £0 35
4140, 4330, 4340, 5030, 80B30, | 250-300 AC HT | 55 50 45 30
8040, B430, 8440, 8530, 8640, 300-350 AG, HT 45 a0 130 20
9525, 9530, 9535 350-400 HT o | .. 20 10

* Ky hidu viét tit; HA—cdn néng; CO—kéo ngudt, A—{; N—thudng hda; Q va T—1bi va
ram; HB—adé cuing Brinell,

Téc 46 tién dya trén t&c d6 ¢t 0.012 inchivdng va chibu sau cét 0.125 inch,



Bing 3. T8¢ A cat M/min khi tign, phay, khoan, va chust thép kKhéng ri
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iy T 09 cdt, N/min, HSS
Vit lig BY ciing HB* D'::’I!“e“ _
| 8" | Tign | Phay | Kknoan | chuat
Thép khong ri d& ¢dt (ferrite)
430F, 430F Se 135-185 A 1o | o5 90 60}
{Austenite), 203EZ, 303, 135-185 A 100 | 90 85 55
3035e, 303MA, 303D,
303Cw, 303 Plus X 225275 €D B0 | 70 45
135-185 A M0 { 95 80 60
{Martensite), 416, 416Se, 3 7
416P1us X, 420F, 420FSe, 185-240 ACD | 100 1 &0 0 4
44UF.440FSQ 2?5'325 O \fa T 60 50 40 25
drsa25 | ovatT | 30 | 20 20 10
Thép khilng ri
{Fersite}, 405, 409, 429, 430, 434, 435,
447, 445, 502 135-185 A 50 75 65 45
{Austenite), 201, 202, 301, 302, 304, 135-185 A 75 | 6o 55 3
304L, 305, 308, 321, 347, 348 225.275 co 65 | 50 50 30
{Austenite}, 3028, 309, 3095, 310, 310S,
314, 316, 316L, 317, 330 133185 A 0| 50 | 50 [ 30
135-175 A 95 | 75 75 50
75-225 5 4
{Martensite}, 403, 410, 420, 501 ! A 8 & 65 S
275326 | 0waT | 55 | 40 40 25
375425 | avat | 35 | 25 25 15
225-275 A 60 | 55 50 30
{Martensite), 414, 431, Greek Ascoloy 275-325 QvaT ho 45 40 25
375425 | avaT [ 30 | 25 25 15
225.275 A 55 | 50 45 30
{Martensite), 4404, 4408, 410G 275325 | avatT | 45 | 40 40 25
375-425 | ovaT | 30 | 20 20 10
{Hoa bEn i€t phaj, 15-5PH, 17-4PH, 150-200 A 50 | &0 50 30
17-7PH, AF-71, 17-14CuMa, AFG-77, .
AM-350, AM-355, AM-362, Custom 275325 H 501 50 4 25
455, HNM, PH13-8, PH14-8Mo. 825-375 H 40 | 40 | 35 20
PH15-7Mo, Stainjess W 375-450 H 25 | 25 20 10

* Ky higu vigt tit: HA--can néng, CO—#éo ngudi; A—; N—thudng hoa: G v T—18i va

ram; HE—d% cuing Brineil.

Téc do tién dya trén t5c 86 cdt 0.012 inchivng va chibu sau cit 0.125 inch.
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Béng 4. Tée d@ cit ft/min khi tién, phay, khoan, va chuét thép dung cy

VF;I gﬂ“ —— n::r I,i‘;in _ Toe d) cit, H/min, HSS
. . Tién | Phay | Knoan | Chodt
Toi nude W1, W2, W5 150-200 A 100 85 85 35
Chiing va d&p 51, 52, 85, 86, 57 175-225 A 70 b5 50 35
Gia cong ngudi, 1i ddu 01, 02, 08, OF 175-225 A 70 50 45 30
Gianii;'.llngsr‘luggi, thép G v Cr cao D2, FB, 200-250 A 45 a0 30 2
GiaAcE;S.nAgJ;]guﬁi__ t6i khting khi A2, A3, A8, 200-250 A 70 50 50 35
Ad, AG 200-250 A 55 45 15 30
AT 225-275 A 45 40 30 20
156-200 A | 80 | 60 | 60 | 40
200-250 A 65 50 50 30

325-375 QvarT 50 0 0 20
Gia cong nong, thép Cr H1D, H11, H12,
H13, H14, H19 48-50 HRC ovart 20

50-52 HRC QwvaT 10
5¢-54 HRG QwvaT
§4-56 HRC | QvaT

Gia ¢Ong néng, thép W H21, H22, H23, 150-200 A 60 55 53 35
H24, H25, H26 200-250 A 50 45 U] 25
) 150-200 A 55 55 45 30
Gia cdng nong, thép Mo HA1, H42, H43 200-950 A 45 45 35 | 20
Hop kim thip cd cdng dung ridng L2, L3, 150-200 A 75 65 60 a
L6
Khudn P2, P3, P4, P5, P6 100-150 A 90 75 Fi] s
P20, P2t 150-200 A 80 60 60 40.
Thép gi6 M1, M2, MG, M10, T1. 72, T6 200-250 A €5 50 45 30
M3-1, M4, M7, M30, M33, M34, M36,
Ma1, M42, M43, M44, N46, MA7 T5, | 225-275 A 55 40 35 20
T8
T15, M3-2 225-275 A 45 30 25 15

* Ky higéu viét tAt A—0; Q va T—1di v& ram; HB—dad cung Brinell: va HRC— Bd cuing
Rockwall thang do C.

Téc dé tién dya trén toc d& cit 0.012 inchivdng va chidu sdu cét 0.125 inch.



Bang 5. Toe db cit ft/min khi tign, phay, khoan, va chuét hgp kim nhe

val liga Bifu kitn Tét 4§ cdl, ft/min, HSS
vt ligu' Tién Phay Khoan Chutt

. . co 600 600 400 400
Hop kim Al biéh dang ST va A 500 500 350 350
. ) AC 750 750 500 500
Hagp kim Al dc khubn cat ST A 600 £00 350 360
. . _y . AC 125 125 300 300
Hop kim Al dilc khudn kim loai STva A 100 180 70 70
. e AG 80 80 125 100
trlt ¢ég hgp kim 390.0 va 3929 STvh A 50 50 15 40
Hgp kim Mg bign dang A CD, ST vA A 800 800 500 500
Hgp kim Mg dic A AC, ST.vaA] 800 500 450 450

* Ky higu vigt tit: A—0; AC—duc; GCD—kéa ngudil, ST va A—1di va hoa gia.

Bang 6. Tac dd cdt ft/min khi tign, phay, khoan, ¥ chudt Ti v4 hgp kim Ti

Ottt Joo o ] 0kt
Ti tinh khigt ky thust
99.5 Ti A 110-150 110
991 T, 992 Ti A 180-240 g0
99,0 Ti A 250-275 70
Hyp kim Ti thap _
99.5Ti- 0.15 Pd A 110-150 100
99.2 Ti-0.15 Pd, 95.9 T - 0.8 Ni - 0.3 Mo A 180-250 B5
Hop kim alpha va hgp kim alpha-beta
5A1-2.5 Sn, BMn, 2A1-115n-52r- 1Mo, 4Al-3Mo-1V,
5AI-BSn-27r-1Mo. 6A1-25n-47r-2Ma. A 300-350 50
6A1-25n-47r-6Mo, BAI-25n-47r-2Mo-0.255i
GA1-4V A 310-350 40
BAI-6Y-25n, TAI-AMo, 8A1-TMo-1 ¥ A 320-370 30
8Y-5Fe-1 Al A 320-280 20
o e A
4A1-3Mo-1 V, BAI-BV-28n, TAl-4Mo STviA a75-420 20
1A1-8Y-5Fe $Tvaa 375-440 20
Hgp kim beta
134-1 1Gr-3A1, 8Mo-Bv-2Fe-3Al, A, 5T 275-350 25
34/-8Y-607-4Ma-42r, 11.5Mo-62r-4.55n STvi A 150-440 20

Brinell.

* Ky higu viet tit: A—{; ST—1oi trong dung dich; ST va A—tdi va hda gid; HB—aé cing
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Bang 7. Téc d§ céit ft/min khi tién, phay, khoan he¢p kim dic bigt

Toc a§ cdt, A/min, HES . T4t 49 cdt, Hmin, HSS
val ligy e Tinh Yl libw Tha Tinh

A-286 30-35 | 3540 M“;T;ﬁ”\;mjgb 810 10-12
AF1DA 810 | 1015 [[Mar-Moos, vamotd | 1520 | 2025
Air Resist 213 1520 | 2025 |[MAMIZMRZW | o4 | 4045
Air Resist 13, va 215 1012 | 1015 [|K-12m g12 | 1015
Astroloy 510 515 ||N-155 1520 | 1525
8-1900 810 810 |INasa C-W-Re 1012 | 10-15
CW-12M 812 | 1045 | Nimonic 75, va 80 1520 | 2025
Discalloy 1535 | 3540 fNimonic 90, va 95 w012 | 1215
FSH-H14 102 | 1015 |} Retractatoy 26 1520 | 2025
GMR-235, va 235D 8-10 810 |[Rene 41 1015 | 1220
Hastelloy B, C. 6. v X | yeo0 | 2095 {fRene 80, va 95 810 | 10-15

{déo)
Mastelloy B, vi C (dix) | 812 1015 {|s-500 1020 | 1530
Maynes 25, va 188 1520 | 2025 | s-816 1045 | 1520
Haynes 36, va 151 1012 | 1045 {}1-0 Nickel 7080 | 80-100
"53%" ORI T RPN BTN e 500. 700, | 045 | 1220
IN 100, va 738 810 810 || udimet 630 1020 | 2025
Incoloy 800, 801, va B02 | 30-35 | a5-40 || unitemp 1753 810 | 10-15
Incokoy 804, va 825 1520 | 2025 [|vss 1015 | 15-20
Incoloy 901 w20 | 2035 v 3035 | 35-40
Inconel 625, 702, 706,

;}go‘dﬁg%‘?‘?& 1520 | 2025 lwsas 2535 | 30-40

v 604
Inconel 700, va 702 w1z | 25 fwes2 1012 | 1015
tnconel 7136, va 718 810 810 || waspaloy 1030 | 253

{dic)
11300 1525 | 2090 {|x-4s 1012 | 10-15
1570 1520 | 2025 |[16-25-6 3035 | 3540
M252 (dé0) 1520 | 2025 ||13-enL 2535 | 30-40
M252 (diic) 810 8-10

* B8i véi khoan va phay, sii dung t8c 8 c4t trong cét gia cong thd,




141
Bing B. Tde d§ ciit va tée 4§ tién, khoan, vi chudt hgp kim déng

Nhém 1

Déng thau kign tric (C38500); Déng thanh Pb rét cao {C35600); déng thanh
déo (C37700); ddng thau phosphor d& c4t, B2 (C54400); déng thanh d& cdt
(C36000)% hop kim Muntz dé eft (C37000); déng thanh Pb cao (C33200,
C34200); 6ng dong thanh Pb cao (C35300); déng thau chi (C31400); déng
thanh Pb hang hdi (C48500); déng thanh Pb trung binh (C34000).

Nhém 2

Péng thanh Al, As (CG8B700); déng thanh va dan, 70% (C26000); déng thau Si
cao, B (C65500); ddng thanh hang héi (chéng an mon) (C44300, 44500); déng
thau nif trang, 87.5% (C22600); hgp kim Muntz chia Ph {C36500, C36800);
hgp kim Cu-Ag-Ni-Pb (C79600); déng thanh thap, 80% (C24000); déng thanh
Pb thap (C33500);, déng thau Si thap, B (CA5100): dong thau Mn, A (C67500);
hgp kim Muntz, 0% (C28000); h¢p kim Cu-Ni-Ag, 55-18 (C7T7000); déng
thanh ds, 85% (C23000); déng thanh vang (C26800).

Nhém 3

Déng thau Al, D (C61400); d8ng bery (C17000, C17200, C17500); déng thau
thuong mai, 90% (C22000); déng Ni, 10% (C70600); ddng Ni, 30% (C71500);
déng dién phan (C11000); Cu-Ni-Ag, 656-12 (C75700); Cu-Ni-Ag, 65-15
(C75400); Cu-Ni-Ag, 65-18 (C75200); Cu khing chia O, (C10200); déng thau
phosphor, 1.25% (C50200); déng thau phosphor, 10% D (C52400); déng thau
phosphor, 5% A (C51000); déng thau phosphor, 8% C (C52100}; déng khir oxy
biing phospher (C12200).

Toc dg cft, #/min, thép pid
Hop kim déa Didy kifin vit !
Chi s& hgp kim UNS fifo §
Tién Khaan Chuf
A 300 160 160
Nhdm 1
cD 350 175 175
A 200 120 10
Nhém 2
co 250 140 120
A 100 60 50
Nhém 3
co 110 65 60

Ky higu viét tit: A—{); CD—kéo nguéi.
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Bing 9. Cdc h@ s& higu chinh khi tién vdi dao thép gié

Lurgng &n dao He 54 in dao Chiéu sau cdt Hg S0 chifu sau cit

in. mm Ff in. mm fs
0.002 0.05 1.50 0.005 012 1.50
0.003 0.08 1.50 0.010 0.25 1.42
0.004 0.10 1.50 0016 0.4 1.33
0.005 0.13 1.44 0.0 079 121
0.008 0.1% 1.34 0.047 1.19 1.15
0.007 0.18 1.25 0.062 1.57 1.10
0.008 0.20 118 0.078 1.98 1.07
0.009 0.23 112 0.094 239 1.04
0.010 0.25 1.08 0.100 2.54 1.03
0.011 0.28 1.04 0.125 318 1.00
0012 0.30 1.00 0.150 M 097
0.013 0.33 0497 0.188 478 0.94
0.014 035 0.949 0.200 5.08 0.93
0.015 0.38 091 0.250 6.35 o
0.016 0.41 0.88 0.312 7.92 0.88
0.018 0.46 0.84 0.375 9.53 0.86
0.020 51 0.20 0.438 1113 0.84
0.022 0.56 077 0.500 12.70 0.82
0.025 0.64 0.73 0625 15.88 0.80
0.028 071 0.70 0.688 17.48 078
0.030 075 0.68 0.750 18.05 0.77
0.032 0.81 0.66 0.812 2062 0.76
0.035 0.as 0.64 0938 23.83 075
0.040 1.02 0.60 1.000 25.40 074
0.045 1.14 057 1.250 ki 673
0.050 1.27 0.55 1.250 75 072
0.060 152 0.50 1.375 3493 071

Chidung vgi dil ligu dao theép gio i cac Bing 1 08n 8. Tac db cit hidu chinh V = Vi ge «
Fy o Fa, v8i Vingg g 12 the d6 dao thép gié duge cho trong cdc Bang.
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Bang 11. Tae dg cdt va RPM (vong/phit) d8i vdi miii khoan tida chufin 8§ va chit

Téc 4 cdl, feel/min
Kiched| 30 | 40 | 50° | 66° [ 700 [ 80" [ 90" | 100" ] 110" ] 130 | 150
S8 vény quay trén phat 28 vii kich ¢ mii khoan theo 0
1 203 670 838 | 1006 | 1173 | 1340 | 1508 | 1675 | 1843 | 2179 | 2513
2 518 691 864 1037 § 1210 | 1382 | 1555 | 1728 | 1801 | 2247 | 25093
4 548 N a14 1097 © 1280 | 1462 | 1645 | 1828 | 2010 | 2376 | 2741
g 562 749 935 § 1123 | 1310 | 1498 | 1685 | 1872 | 2060 | 2434 | 2809
i 576 7B6B 9560 1161 | 1342 | 535 | 1727 | 1919 | 2111 | 2495 | 2879
10 haY 780 87 1184 | 1382 | 1579 | 1777 | 1974 2471 | 2566 | 296
12 606 803 1010 | 3213 | 1415 | 1617 | 1819 | 2021 | 2223 | 2627 | 3032
14 B30 340 1050 | 1239 | 1469 | 1679 | 1880 | 2099 | 2309 ] 2728 | 3148
16 547 863 | 1079 | 1295 | 1517 | 1726 | 1942 | 2158 | 2374 | 2806 | 3237
18 678 504 1130 | 1358 | 1582 | 1808 | 2034 | 2260 | 2479 | 2930 | 3380
20 12 944 1186 | 1423 | 1660 | 1898 | 2135 3 2372 | 2610 | 3084 | 3550
22 730 q73 1217 | 1460 | 1703 | 1946 { 2190 | 2433 | 2676 | 3154 | 3649
24 754 1005 | 1257 | 1508 | 1759 ¢ 2010 | 2262 | 2513 | 2764 | 3267 | 3769
26 774 1039 | 129% | 1559 | 1819 | 2078 | 2338 | 2588 | 2858 | 3378 | 3898
28 816 1088 | 1360 | 1631 | 1803 | 2475 | 2447 | 2719 | 2990 | 3534 { 4078
30 792 1189 | 14B7 | 1784 | 2081 | 2378 | 2676 | 2973 | 3270 | 3864 | 4459
32 934 1317 | 1647 | 1976 | 2305 | 2634 | 2964 | 3293 | 3622 | 4281 | 4939
34 1032 | 1376 | 1721 3 2065 | 2408 | 2753 | 3097 | 3442 | 3785 | 4474 | 5162
K] 1076 | 1435 | 1794 | 2152 | 2511 | 2870 | 3228 | 3587 | 3945 | 4663 | 5380
38 1129 | 1505 | 1882 | 2258 | 2634 | 3040 | 33B7 | 3763 | 4140 | 4842 | 5645
40 1169 | 1558 | 1949 | 2339 | 2729 | 3118 | 3508 | 3898 | 4287 | 5067 | 5346
42 1226 | 1634 | 2043 | 2451 | 2860 | 3268 | 3677 | 4085 | 4494 | 5311 | 6128
44 1333 F 1777 | 2220 | 2665 | 3109 | 3554 | 3909 | 4442 | 4886 5774 | 6662
46 1415 | 1886 3 2358 | 2830 | 3301 { 3773 | 4244 | 4716 | 5187 | 6130 | 7074
48 1508 | 2010 | 2513 | 3016 | 3518 [ 4021 [ 4523 | 5026 | 5528 | 6534 | 7539
a0 1637 | 2183 | 2v29 | 3274 | 3820 | 4366 | 4911 | 5457 | 6002 | 7094 | 8185
52 1805 | 2406 | 3008 | 3609 | 4211 | 4812 | 5414 | 6015 | 6619 | 7820 | 9023
54 2084 | 2778 | 3473 | 4167 | 4662 | 5556 | 6251 | 6945 | 7639 | 9028 | 10417
Kich ¢d 88 ving quay irén phut d8i vdi kich ¢ mii khoan theo chir
A 491 B54 a18 982 | 1145 | 1309 | 1472 | 1636 | 1796 | 2122 | 2448
B 482 642 803 963 | 1124 | 1284 | 1445 | 1605 | 1765 | 2086 | 2407
C 473 531 789 947 | 1105 | 1262 { 1420 t 1578 | 1736 | 2052 | 23G8
i 467 §22 778 934 | 1089 | 1245 { 1400 | 1556 | 1708 | 2018 | 2329
E 458 611 764 917 ] 1070 | 1222 } 1375 | 1528 | 1681 | 1968 | 2292
F 446 594 743 BS92 1040 | 1185 | 1337 | 1486 | 1635 | 1932 | 2229
G 440 585 732 B78 | 1024 | 1170 | 1317 | 1463 | 1610 | 1903 | 2195
H 430 h7d 718 #62 105 | $149 | 1292 | 1436 | 1580 | 1867 | 2154
1 an h&? 702 842 G683 | 1123 | 1264 | 1404 | 1545 | 1826 | 2106
J 414 552 690 827 965 | 1103 | 1241 | 1379 | 1547 | 1793 | 2068
K 408 544 530 815 951 1087 | 1223 | 1359 | 1495 | 1767 | 2039
L 395 527 659 790 922 1054 | 1185 | 1317 | 1448 { 1712 | 1976
M 389 518 643 777 907 | 1036 | 1166 | 1295 | 1424 | 1683 | 1942
M 380 R06 6133 759 886 | 1012 § 11359 | 1265 | 1301 | 1644 | 1897
] 363 484 605 72h 846 967 1088 | 1209 | 1330 | 1571 | 1813
P 155 473 592 710 828 946 1065 | 1183 | 1301 | 1527 t 1774
Q 345 460 575 690 805 | 920 | 1035 | 1150 | 1266 | 1496 | 1726
R i3 451 hE4 676 L] 02 | 1044 | 1127 | 1239 | 1465 | 1680
5 329 439 549 659 768 878 988 1098 | 1207 | 1427 | 1646
T vl 426 533 640 746 853 et 1066 | 1173 | 1387 | 1600
U in 415 519 623 727 830 934 1038 | 1142 1348 | 1657
vV 304 403 a7 608 709 9 412 1013 | 1114 | 1317 | 1520
W 297 356 405 594 693 792 851 489 | 1088 | 1286 { 1484
X 289 385 481 576 672 765 865 962 1058 | 1251 | 1443
i 284 378 473 567 662 756 851 945 1040 | 1228 | 1418
Z 277 370 162 555 647 740 B32 923 17| 1202 | 1387

D&i vdi kich ¢d mUi khoan ky hiéu theo phan s8. xem Bang 12a va 12b
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Bin

12a. 50 vdng quay trén phit ddi vdi cic difitng Kinh vi 15¢ do khdc nhau

Duding Tiic a4 cit, feei/min
Kinh 40 | s0 4 e0 | 70 | s0 | oo [ o | 120 | 140 | 160 | 160 ] zo0
inch SA vang quay tdn phit
14 611 TE4 X7 070 1222 | 1378 1528 | 1634 2139 | 2445 275¢ | 3058
516 4E9 611 733 856 978 14 | 1222 1466 171 1655 2200 | 2444
L 409 | 508 | e1v | 713 | 615 | 916 | 1mg | 1222 | 1425 | 1628 | 183z | 206
e ) oaae | 437 | 524 | 611 | eon | 7as | a7a | 1ods | 1224 | 1398 | 1573 | 17am
12 306 382 459 335 B 638 TH4 97 orp | 1222 1375 1528
96 § 272 | 240 | 407 | 475 | sa3 | s11 | 675 | e13 | 951 | 1ome | 1222 | 1388
54 245 | 306 | 367 | 428 | 489 | ss2 | ez | 738 | 857 | 979 | 1102 | 1224
vie { 222 | 23 | 333 | 389 | 494 | s00 | 555 | es6 | o | 8s8 | eo9 | t1en
34 203 | 254 | 306 | 357 | 408 | 458 | se | s10 | v1r | 813 | e1a | 1ms
1316 | 190 | 237 | 284 | 33z | 379 | 427 | 474 | 560 | 654 | 758 | ss3 | oam
74 175 | oxo | 262 | 208 | 349 | ss2 | a3 | 526 | 613 | ros | vse | evs
1506 | 163 | 204 | 244 | 285 | 326 | 366 | 407 | 488 | 570 | 651 | 733 | 84
1 153 § 191 | 228 | 267 | 306 | 344 | 282 | 458 | s3a5 | 611 | ese | 7es
1476 | 144 1 180 | =15 | 251 | 287 | 323 | 355 | 43¢ | 03 | sv5 | 46 | 7eE
18 | 136 | 1r0 | 204 [ 238 | 272 | 305 | 340 | 408 | 476 | s44 | €12 | se0
1316 | 129 | 161 | 193 | e25 | 258 | 290 | 322 | 386 | ast | 515 | sgo | gas
114 | 123 | 153 | 183 | 214 | 2as | 274 | 306 | za7 | a8 | 4s0 | ss1 | se2
56 | 196 | 446 | 175 o204 | 233 | 260 | 2ot | 34s | a07 | 486 | 524 | g2
138 | 111 | 129 | 167 | 195 | w2 | 250 | 2r8 | s34 | 3me | 445 | s00 | sss
776 | 106 | 133 | 159 | 18s | o212 | 230 | ze5 | me | 370 | 424 | 477 | sm
172 | 192 | 127 | 153 | 178 | 204 | 230 | 254 | 305 | 36 | 408 | 457 | sos
1916 | 976 | 122 | 146 | 171 | 195 | 200 | 244 | 23 | 342 | 230 | a3e | 4se
158 | 939 | 117 | 141 | 165 | 188 | 202 | 234 { 281 | 328 | 374 | 421 | 468
111716 | 904 [ 113 | 136 | 158 | 81 | 203 | 226 § om0 | ms | 32 | 4or | 452
1-3 | 873 | 109 | 131 [ 483 | t75 [ 196 | 218 | 262 | 205 | =zam | 392 | 4%
11316 | 843 | 05 | 126 | +48 | es | 190 | 217 | 253 | 2a5 | aa7 | ave | oap
178 | 815 | 102 ] 122 | w43 | 63 | 184 | 204 | 244 | 286 | 326 1 367 | ans
11806 | 789 | o8 | 118 | w28 | 58 | 177 | w9y | 237 | 26 | ms ) oass | ame
2 764 | 985 ¢ 115 | 134 | 153 | are | w9y | 229 | o7 | 308 | 3ae | 3s2
248 | 720 | 900 | 108 | 126 | vea | 162 | 180 | 216 | 252 | ome | 374 | 260
214 | 680 | 855 | 102 | 119 | 136 | 153 | 170 | 204 | 238 | 272 | 308 | 340
238 | 644 | 805 | 965 | 113 | 129 | 145 | te1 | w3 | 235 { 298 | ven | 322
242 per2 | 763 [ 917 | 107 | 122 | 138 | o153 | 184 | 213§ 228 | 275 | 3e
2-58 1 580 [ 725 [ ero [ 102 | 16 | om | 145 | a7a | 203 | 232 | 281 | 290
23 | 556 | 695 | 834 | o7z | 140 | 125 f 139 | g7 | ves | 222 | 250 | 278
78 | 528 ] 660 | vo2 | 924 | we | w9 | 132 | 1se | ses | 211 | 238 | 264
3 S10 [ 637 | 764 ;831 | 102 | 114 | 127 | 152 | t7a | 203 | 228 | oss
318 | 488 | 610 | 732 { 854 | 976 | 110 | 122 | 146 | 17t | 135 | 219 | 2aa
31/ | 468 | 585 | 702 B9 [ 936 105 | 117 | 140 | w54 | 88 | 201 | 234
338 | 452 | 565 | 678 | 781 pooa | 102 | 113 | 136 | 158 | @ | 203 | 2z
312 | 436 | 545 | 655 | 764 | ara | agt | 100 | 131 | 153 | 174 | 196 | 218
3-5/8 420 525 630 ich) 440 345 105 126 147 168 189 210
234 | 408 | 510 | 812 | M4 | me | a1a | 102 | 122 | 143 | 183 | 184 | 208
378 | 394 | 463 | 591 | 69D | 788 | a6 | 985 | 118 | 138 | s | 177 | a7
4 82 | 478 | 573 | 665 | 764 | 860 | 955 | 115 | 134 | 153 | 172 | 1o
4174 | 359 | 449 ) 539 | e29 | ms | 408 | 898 ! 108 | 126 | 144 | 162 | 1RO
4-t2 | 340 | 424 [ 510 | 594 | 679 | 763 | mag | 102 § 1s | 138 | 153 | 170
4-34 | 322 | 402 | 482 | 563 | baz | 724 | 804 | esa | 11z | 129 § 145 | 61
5 306 | 382 | 459 | 535 | s11 | 648 | 764 | 017 | 107 | 122 | 138 | is3
59/ 1 291 | 354 | 436 | so9 | 582 | 654 | 727 | erz | 102 | 116 § 131 | 48
5412 | 278 | a7 | 17 | 486 | 556 | €25 | 694 | 833z [ ez [ 111 | 125 | 130
S34 | 266 1 332 | 308 | 465 | 531 | 598 | e64 | 800 | @30 | 106 | 120 | 123
6 255 | 318 | 382 | 446 | s10 | 572 [ s3s | 63 | sso i o2 | 11e | 127
B4 | 244 1 306 | 367 | 428 | 489 | s50 | a1t | vaz | ess [ err | 10 | 12
B2 | 235 | 294 | 352 | 411 | 470 | 528 | 587 | raa | s22 | 938 | 106 | 117
634 | 226 | 285 | 340 | 396 | 453 | 509 | 566 | 679 | re2 | 908 | to2 | 113
7 218 | 273 | 327 [ 382§ 437 | 491 | 546 | 655 | 764 | 874 | mez | 109
78 | 211 | 264 | 316 | 369 | 422 | 474 | 527 | 63z | 73 | es3 | san | 10s
712 | 204 | 254 | 305 | 356 | 407 | 458 | 509 | 611 | von | g4 | 916 | 102
734 | 197 | 246 | 295 | 344 | 394 | 443 | 492 | 590 | 585 | 787 | %A | sea
B 191 | 239 | 287 | 334 | 382 | 430 | 478 | 574 | 669 | 765 | sen | s56
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Bang 12h. §§ vong quay trén phit dé6i ¥di cde duting kinh va (¢ dd khac nhau

Buing T A cit, teet/min
inh | 225 | 250 ] 275 | aon | az5 | 350 | ars | 400 | 425 [ as0 | soo | ss0
inch Sd ving quay trén phil
174 | 3438 | 3320 | 4202 | 4584 | 4986 | 5348 | 574D | Bi12 | 6493 | 6875 | 763 | 9403
sng | z7sn | 3056 | 2362 | 3667 | so73 | 4278 | 4584 | 48eg | 5195 | ssov | e1vz | e723
38 | 2297 | 2545 | 2801 | 3086 | 3310 | ases | 320 | 4074 | 4309 | 4584 | 5003 | se02
716 | 1984 | 2182 | 2401 | ze10 | 2837 | 2056 | 3274 | 3432 | 3710 | 2029 | 4365 | dm2
w2 | 1mg | ste | 2101 | 2202 | 2483 | 2675 | 2ees | 3os7 | 2248 | saze | a8z | 4203
96 | 1528 | 1698 | 1ese | 2037 | oo | 23vr | 2547 | 2miv | 2887 | s0se | 306 | 373
s | 1375 | 1528 | 1681 | 1834 | 1987 | 2138 | 2202 | 2445 | 2508 | 2751 | 3os7 | a3sez
1146 | 1250 | 1389 | 1328 | 1667 | 1806 | 1941 | 2084 | 2223 | 2362 Y 2500 | 2779 | a0se
am | 1146 | 1273 | 140 | 1528 | 1685 | 1783 | 1010 | 2038 | 2185 | 2202 | 2547 | 2802
13416 1058 1175 1283 1413 1528 1646 1763 1881 1958 2116 2391 2586
78 | 982 | 109 | 1zmo | 1m0 | w419 | 1528 | 1eaT | 1res | 1885 | 1965 | 2@y | 2amm
1516 M7 1019 1120 1222 1324 1426 1528 1630 1732 1834 2038 2241
1 g5 | 9ss b owosn | vvde | 1240 | 133 | 1432 | 1528 | 1623 | 1719 | 1910 | 2001
11716 09 | 89% | 998 | ove | 1168 | 1258 | 1348 | 1438 | 1528 | 1618 | 1798 | 177
118 | 764 | 849 | 933 | 1018 | 1103 | 1188 | 1273 | 1358 | 1443 | 1528 | 1698 | 1867
§-316 T4 B4 B84 965 1045 1126 1206 1287 1367 1448 1603 1769
114 | 687 | 764 | san | w17 | 993 | 1089 | 1146 | 1222 | 1209 | 1375 | 1528 | e
1506 | 654 | 727 | son | a3 | o946 | 1018 | 1001 | 1164 | 1237 | 1300 | 1455 | 16m
1-38 | s2s | o4 | 7ed | 833 | so3 | ez | 1042 § a0 | 1@ | 1250 | 1389 | 1528
176 | 598 | se4 | vap | vor | ses | 930 | 9se | 1083 | 1129 | 1196 | 1329 | 1461
1172 573 636 T 764 227 B9 955 108 1082 1145 1273 1400
1916 | ss0 | 11 | 72 | a3 i 7s4 | ess | e16 | 978 | 1038 | 1100 | 1222 | 1344
15/ | 528 ' 587 | 646 | 705 | 764 | 822 § 881 | oa0 | o9 | aos7 §ovies \oipoa
1-1118| s09 | 566 | 622 | 670 | a5 | 7oz | s4s | gos | osz | 1018 | 1132 | toss
1-34 | 491 | 545 | oo | 654 | vom | 7ed | BB 873 | @27 | we2 | oe | 1200
11306| 474 | s27 | sre | exe | ees | 7w | veo | a3 | ams | 948 | 1054 | 1359
178 | 458 | s09 | sao % &1y | se2 | Tia | ve4 | 15 | sss | o917 | 1019 | 1420
1-15M6| 443 | 493 | 542 | 591 § 640 | e90 | 730 | 7me | s3s | ser | 9es | 10m4
3 429 § a77 | 525 | 573 | o0 | ee8 | 76 | 7ea | 811 | 8so § ess | 1050
29/ | 404 | 445 | 404 | 538 | sea | @29 | 74 | 71 | 7ed | gos | see | sse
2144 | 382 | 424 | 468 | 503 | s51 | so4 | 63 | 679 | 721 | ves | mas | o3
2.3 | 362 | 402 | 442 | 482 | 522 | 563 | 603 | 643 | eR3 | 724 | mo4 | Ead
212 | 343 | 382 | 420 | asg | 486 | sa¢ | s7v3 | 61y | 649 | 66y | 7ed | sa0
2-5m § 327 | 383 | 400 | 436 | 472 | 500 | 545 | 582 | 618 | ess | 727 | mOO
2-3i4 e 347 ki3 416 451 486 520 535 595 625 694 763
21 | 200 3 232 | 365 | 208 | a3 | 465 | 498 | 531 | S64 ] 598 | 664§ 7a0
k| 2B8 k1l 350 k1 13 445 477 09 541 572 £36 T
348 | 27a | 305 | ase | aes | ser | a4z | ase | sBs | s | sam | 11 | s7e
31/ | 24 | 293 | 323 | ase | ser | an | aan | avo | 489 | s28 | sev | 6es
33m | 254 | 283 1 311 | 333 | 367 | 306 | 424 | 452 | g1 | s00 | se6 | 6o
392 | 245 | 2r2 | 300 } 327 | as4 | 390 | 409 | 438 | 463 | 430 | 545 | 00
3-58 | 237 | 263 | 280 | 316 ] 342 | 268 | 39 | 420 | a4 | ava | ser | 57
334 | 229 | 254 | 280 | a05 | 33 | 356 | as2 | 407 | 433 | 458 | 508 | se0
37 | 22t | 26 | 271 | 295 | se0 | 345 | 389 | 354 | 419 ] 443 § 493 | s42
4 214 | 238 | 282 | 286 | a0 § as | ass | 382 | 405 | 429 | 477 | 525
4104 | 202 | 224 | 247 | 288 | we2 | 314 | 237 § 359 | a3 | 404 | 449 | 04
s F 191 | 212 | 2a3 | 258 | zvs | 29r | atm | 330 | ama | ame | 424 | 465
434 | 180 | 2010 | 2ot | 241 7 o2e1 | 28t | ao1 | 221 | a4 | 3@ | 402 | 442
5 17t 1191 | 210 | 226 | 248 | o2er | oms | 305 | 224 | a3 b oam ) 420
5174 | 163 | 181 | 199 | 218 | za6 ) 254 | 272 | 2o0 | 208 | 227 | 3s3 | ag9
512 | 156 | 173 | 190 | 208 | 225 | 242 | @80 | 277 | 294 | 31z | ma7 | o8
534 | 149 | 66 5 182 | 109 | 215 | 232 | 249 § 265 | 2me | 28 | 332 | 365
B 143 | 15¢ | 174 | re0 | zo8 | 222 | 238 | 2sa | 270 | 2es | ms | 249
614 | 137 | 152 | tee | 183 ) o8 | 213 | 220 | 244 | 259 | 274 | aos | a3z
612 | 132 3 196 | 181 | 176 | o0 | 208 | 220 | 234 | 249 N zes 3 293 | a3z
630 | 127 | 141 | 155 | 168 | 183 § 458 | m2 | 2% | 240 | 254 | 783 | 3n
7 122 | 138 | 149 | 183 | 177 | 190 | 204§ 218 | 23 | 245 | 2z | zm
T4 118 1 144 158 17 184 197 210 223 237 263 285
7R ) 114 | 127 | 1ae | ows2 | s | 178 | 180 | 203 1 216 | 229 | 254 | 27
73 | 11 | 123 | 135 | 148 § o1g0 | 172 | 1es | 197 | 200 | 222 | 246 | 2™
3 107 Lo1ia | 13t | 143 | 1ss | 167} oare | 1e | 203 | 215 | 238 | 2ee
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Bang 13a. 56 vdng quay/phit d5i vdi cde duitng kinh va tée d) khac nhau (hé mét)

Tdo a0 ci1, métphit

Dudng

kb1 5 [ 6 | & [ 10 [ 12 ] 1620 | 25 [30] 3 | a0 | a5
mm S vdng quay Urén phot

5 | 318 | 382 | 509 [ 637 | 764 | 1019 [ 1273 [ 1502 [ 1910 [ 2228 [ 2545 | 2865
6 | 265 | 318 | 424 | 530 | 637 | ad9 | 1061 | 1326 | 1592 [ 1857 | 2122 [ 2387
8 | 199 | 239 | 318 [ 308 | 477 | 637 | 796 | 995 | 1194 [ 1393 | 1582 | 1720
10 | 169 | 191 | 255 | 318 | 382 | 509 | 837 | 795 [ 955 | 1114 { 1273 [ 1432
12 | 133 | 159 | 212 § 265 | 316 | 424 | 531 [ 663 [ 796 | 926 | 1061 [ 1194
16 995 [ 119 | 159 | 199 | 239 | 318 | 398 | 497 | 507 | 696 | 795 | 8g5
20 (796 [ 955 | 127 [ 159 | 191 | 255 | 318 | 398 | 477 | 557 | 637 | 716
25 (637 [ 764 | 102 | 127 | 152 | 204 | 255 | 318 | 382 | 446 | 509 | 573
30 | 531|637 [ 849} 106 | 127 | 170 | 212 [ 265 | 318 | ar1 | 424 | 477
36 | 455 | 546 | 728 | 909§ 109 | 145 | 182 [ 227 | 273 | 318 | 384 | 409
40 | 398 | 477 | 637 | 796 § 955 [ 127 | 159 | 199 | 239 [ 270 | 318 | 3se
a5 | 354 | 424 | 566 | 707 § 840 | 113 | 141 [ 177 [ 212 | 248 | 283 | 318
50 318 382 | 51 | 637 {764 | 102 [ 127 | 150 | 191 | 203 | 255 | 286
55 289 347§ 463 | 570§ 694 | 926 [ 118 | 145 | 174 | 203 | 231 | 260
60 | 266 | 318 { 424 | 531 [ 637 [ 849 | 106 [ 133 [ 159 | 186 | 212 | 239
65 245 (294 1392 | 49 |s88 | 784 ] 98 | 122 | 147 | 171 | 196 | 220
70 227 [ 273 {364 | 455 | 546 | 728 § 909 | 114 | 136 | 159 | 182 | 205
75 | 212|265 | 34 | 424 [ st | 68 [84g | 08 | 127 | 149 | 170 | 104
80 (1994239 | 318 | 308 477 | 837 | 796 [ 995 | 119 | 138 | 150 | 179
90 177 212 | 283 | 354 | 424 | 566 | 707 [ 884 | 106 | 124 | 141 | 159
100 | 159 1191 | 955 [ 318 | 382 | 51 | 637 | 796 | 955 | 111 [ 127 | 143
10 | 145 | 17.4 | 231 | 289 | 347 [ 462 | 579 | 723 [ 868 | 101 | 116 | 130
120 [ 133 [ 159 | 21.2 | 265 [ 318 | 424 [ 531 | 663 | 796 | 928 | 108 | 119
130 [ 122 [ 147 | 196 | 245 [ 204 [ 302 [ 49 [ 612 | 734 [ 857 | 970 | 110
140 § 114 | 136 | 182 | 227 | 27.3 | 364 | 455 | 568 [ 6.2 { 796 | 90.9 | 102
150 1106 | 127 | 17 212 [ 255 | 34 | 424 | 531 | 637 | 743 | 849 | 955
60 | 89 | 119 | 159 [ 199 [ 239 [ 318 | 208 ) 407 | 597 | 696 { 796 | 895
170 | 84 | N2y 15 {187 [ 225 | 30 | 374 | 468|962 | 655 | 745 | 842
180 | 88 [ 106 | 141 | 1771 212 [ 283 [ 354 [ 442 [ 531 | 619 | 707 [ 798
190 | 83 | 10 {134 168 {201 [ 268 | 335 | 419 [ 503 | 585 | 67 [ 754
200 [ 8 {95 (127|158 191 | 255|318 308|477 [ 557 | 637 | 718
20 [ 72 | 87 [ 116 | 145 [ 174} 235 | 289 | 362 | 434 | 506 | 57.9 | 651
240 | 66 | 8 | 106 133|159 | 212 | 265 | 332 | 398 | 484 | 531 [ 507
260 | 63 | 73 | 98 [ 122 | 147 | 196 | 245 | 306 | 36.7 | 928 | 49 | 551
280 { 57 | 68 | 91 [ 114 | 135 | 182 | 227 | 284 | 341 | 398 | 455 | 511
00 | 53 | 64 | 85 [ 106|127 | 47 | 212|265 | 318 ] 371 | 424 | a7
350 | 45 | 54 | 73 | 91 | 109 | 146 | 182 | 227 | 273 318 { 364 | 409
400 | 4 |48 f 64§ 8 | 95 | 127|158 ) 189|239} 279 318 | 358
450 [ 35 | a2 | 57 | 70} 85 | 113 | 141 |77 | 212 | 248 | 283 | 318
500 [ 32 § 38 [ 51 | 64 | 76 | 102t 127 | 159|191 [ 223 | 255 | 288
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Bing 13b. 88 vdng quay/phit ddi vdi cie dubing kinh vi (5c 45 khdéc nhau (hé méy)

Duitng TOt d§ cél, mét/phit

kinh, sn|55]ao{55[?n|rs|sn|ss]su|95[1uu|zuu
men 50 vbng quay 118n phat

5 |3183 | 3501 | 3820 | 4138 | 4456 | 4775 [ 5093 [ 5411 | 5730 | 5048 | 6366 |12 732
6 | 2653 | 2918 | 3183 | 3448 | 3714 | 3979 | 4244 | 4500 | 4775 | 5039 | 5305 [10,610
8 | 1989 | 2188 | 2367 | 2586 | 2785 | 2984 | 3183 | 3382 | 3581 | 3780 | 3079 | 7958
10 | 1502 | 1751 | 1940 | 2069 | 2228 | 2387 | 2546 | 2706 | 2865 | 3024 | 3182 | 5366
12 | 1326 | 1459 | 1592 | 1724 | 1857 | 1089 | 2122 | 2255 | 2387 | 2520 | 2653 | 5305
16 | 995 | 1094 | 1194 | 1293 | 1393 | 1492 | 150t | 1891 | 1790 | 1890 | 1989 | 3978
20 | 796 | 875 | 955 1034 | 1114 [ 1184 | 1273 | 1353 | 1432 | 1512 | 1502 | 3183
25 | 637 | 700 | 764 | 828 | 891 | 955 | 1019 | 1082 | 1146 | 1210 | 4273 | 2548
30 | 530 | 584 | 637 | 600 | 743 | 796 | s4v | voz | 955 | 1008 | 1081 | 2122
35 | 455 | 500 | 546 | 591 | 637 | s62 | 728 | 773 | 819 | 864 | 99 | 1m18
40 | 308 | a38 | 477 | 517 | 557 | 597 | 637 | 678 | 716 | 756 | 796 | 1502
45 | 354 | 389 | 424 | 460 | 495 | 531 | se6 | eo1 | 637 | 672 | 707 | 1415
50 | 318 | 350 | 382 | 414 | 446 | 477 | s00 | 591 | 573 | sos | 837 | 1273
55 | 289 | 318 | 347 | are | 405 | 434 | 463 | 492 | s21 | ss0 [ 579 | 1157
80 | 265 { 202 | 318 | 345 | a71 | 308 | 424 | 454 | 477 | s0a | 530 | 1081
65 | 245 | 269 | 294 | 318 | 343 | 367 | 392 | 416 | 44t | 465 { 400 | 970
70 | 227 | 250 | 273 | 296 | 318 | 341 | 364 | 387 | 400 | 432 | 455 ] a0o
75 | 212 | 233 | 255 | 276 | 297 | 318 | 340 | 361 | 382 | 403 | 424 { 8do
80 | 199 | 219 | 239 | 259 | 279 | 208 | 318 | 238 | 358 | 378 | 308 | 7es
90 | 177 | 195 | 212 | 230 | 248 | 265 | 283 | 309 | 318 | 338 | 384 | 707
100 | 159 | 175 | 191 | 207 | 223 | 239 | 255 | 271 | 286 | 302 | 318 | 37
10 | 145 | 159 | 174 | 188 | 203 | 217 | 231 | 246 | 260 | 275 | 288 | 579
120 | 133 | 146 | 189 | 172 | 186 | 190 | 212 | 225 | 230 | 252 | 265 | 530
130 | 122 | 35 | 147 | 159 | 171 % 184 | 196 | 208 | 220 | 233 | 245 | 450
M0 | 14 | 125 | 136 | 148 | 150 ] 171 | ez | 193 | 205 | 216 | 227 | 455
150 | 106 | 117 | 127 | 138 | 149 | 158 | w70 | 180 | 191 | 200 | 212 | 424
160 | 995 | 108 | 119 | 120 | 130 | 148 | 158 | 180 | 170 | 188 | 199 | 292
170 | 936 | 103 | 112 | 122 | 131 1140 | 150 | 150 | 180 | 178 | 187 | 374
180 | 884 | 97.3 | 106 | 115 | 124 | 133 | 1at | 150 | 150 | 168 | 177 | 354
190 | 838 | 921 [ 101 | 100 | w17 | 126 | 134 § 142 | 151 | 156 | 167 | 335
200 1796 | 875 [ 955 0 103 | 111 | 119 | 127 § 135 | 143 | 151 | 159 | a8
220 | 723 | 706 | 868 1 94 | 101 | 100 | 116 | 123 | 130 | 137 | 145 | 289
240 | 663 | 720 | 796 | 862 | 928 [ go5 | 106 | 113 | 119 | 126 | 130 | 265
260 | 612 | 673 | 734 | 796 [ 857 | @18 | o | 104 | 110 | 116 | 132 | 245
280 | 568 | 625 | 682 | 739 { 796 | 853 | o0s | 966 } 102 | 108 | 114 | 207
300 | 531 | 583|637 | 69 | 743|796 ) 849 | 002 | 955 | 101 | 106 | 212
350 | 455 | 850 | 546 | 501 | 637|682 |vee | 773 818t osa ]| o1 | 182
400 | 398 | 438 | 477 | 517 [ 557 | 507 | 637 | 676 | 716§ 756 | 795 | 150
450 | 354 | 389 | 424 | 46 | 495 | 531 | 566 | 601 | 636 § 672 | 70.7 | 149
500 | 318 a5 | 382 | 414 | 448 | 477 { 500 | 541 | 573 | s0s | 636 | 127
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Tae d§ va lugng in dao khi mai kim cuwong.—Céc dé nghi chung nhu sau:
Tde d dd mai: Noi chung, 16¢ dd da mai trong mai kim cuong 13 khoang 5.000
dén 6.000 feet bé mat trong mat phit (sfpm), vdi gisi han trén la gid tri cue dai
dé trdnh "qus téc d&" nguy hiém. C4c ngoai }é 461 v&i nguyén tée chung 14 &4 mai
kim cuong vdi hat thé va ham lugng cac (100%) khi c6 thé giam sy mén da mai
trong mai bé mat thd bing cdch ha téc d§ d&n 2.500-3.000 sfpm. Tuy nhién,
khodng tdc d thap nay ¢d thé lam vd da mai hat min hodc ¢6 ham lugng kim
cuong thap.

Tée d¢ chi tiét mai: Trong mai kim cugng, sy quay chi tiét va dich chuyén ban
may thudng duge thiét 1ap theo kinh nghiém, higu chinh cdc gia tri nay theo
lugng 4n dao di chon d€ tranh mon da qud mfc.

Lugng dn dao/dudng cdt: Thudng quy chidu theo sy 4n dao xudng va thubng 13
ham cia cd hat d4 mai. Dudi ddy la cdc gia tri chung c6 thé tang dé tang nang
suat ho#ic gidm dé€ cai thién d9 béng bé mat hodc giam sif mon da mai.

Khodnp c§ hat 44 mai Lugng %n dao/dudng cit
100 dén 120 0.001 inch

150 dén 220 0.0005 tnch

250 vA min hon 0.00025 inch

Bang 14. Tée 4§ va lgng mai doi vdi 16 khoan duiing kinh 0.25 - 0,375 inch
trong chat déo nhigt déo

Va1 ligu Tde db {rpm} Toc aj* Ghi thi
Polyethylene 1000-2000 H D& gia cdng
Paolyviny! chioride 1000-2000 M G6é xu hudng bi dinh
Acrylic 500-1500 M-H D& khoan v chit béi tron
Polystyrene 500-1500 H Phii 6 chat 1Am ngui
ABS 500-1000 M-H
Polyteirafluroathylene 1000 L-M D# khoan
Nylon &/6 1000 H D& khoan
Palycarbonate 500-1500 M-H D& khoan, cd the b dinh
Acetal 1000-2000 H D& khoan
Polypropylene 1000-2000 H D& khoan
Polyester 1000-1500 Y D¥ khoan

®H = cao; M = trung binh; L = thdp

Bing 15. T8 4} va 56 rang & cura vit ligu chal déo vdi luBi cua thép carbon cao

Cuién day vit ligw | g ring trén hidi cira Thic 4§ Al (fmin) ‘
{inch} Chat déo nhigt rin Chat déo nhiél déo
0-0.5 814 2000-3000 4000-5000
0.5-1 6-8 1800-2200 3500-4300

1-3 3 1500-2200 3000-3500
»3 >3 12001800 2500-3000




DAO PHAY

Thot ngif dao phay
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Thudt ngiF dao phay mit ddu (tiép theo)

Gée 1dm udi o phy Gée trde chinh
Mt ting wude (ehtetig)

Mt lung

|-—Gdc sau chinh

Frnh ot

Goe aadn

Tiét didn phisng dat dao phay mdt ddu

D4 mai dao phay (rdng nhen).—Cé thé mai dao phay bang cdch dung mat
chu vi d4 mai dia hoac béd mat d4 mai cén 1om. D4 mai coén 16m mai edc mép
phéng dinh rang, con chu vi d4 mai dia dé lai gée hoi [ ¢ lugi cdt. Do lom lugi
cat do dd mai dia 5& 1am gidm goc hdt lung hiéu dung trén cdc rang, tdc hai nay
tang tén khi gidm dudng kinh d4 mai. Vi 1§ do do, thuing ding d4 mai duing
kinh l6n dé mai dao phay. Bat k& loai dd mai, cAn ¢dn thén loai bé ba-via mai
bing cich nai lai dae phay bing tay trén d4 mai cd dinh. Mai bang tay con cho
phép gidm dé nhdm clia cde vét mai va cdi thign do bong bé mat cha chi tidt gia
céng. Néu thue higén khong edn than, mai tay ¢6 thé lam cin ludi cdt. C6 the
khong cdn mai ra bing tay ndu d4 mai quay hudng v& ludi cit, yéu cdu ngudi van
hanh duy tri tiép xdc gida dac va mat tua trong khi dd mai quay diy dao ra xa
mat tua. Tuy hoi khé hon, nhung phuong phap nay sé khéng dé lai ba-via.

Bang 1. Ddc tinh k¥ thudt cia 44 mai dao phay

i Nyuyen Ba mai
Vat tigu dan cong mai Hat mai Cahal | C&p logi | tien kit
Thép dung oy carbon Thé Oxid nhém 46-60 K Thi‘:y tinh hia
Tinh Oxid nhdm 100 H Thiy tinh hba
Thép gid

1841 | Tho Oxid nhém 60 K.H | Thiy tieh hea
] Tinh Oxid nhém 100 H Thiy tinh hoa
18-4-2 ! Thé Oxid nhém 80 F, G, H | Thiy tinh héa
Tinh Qxid nhém 100 H Thiy tinh hoa
Hap kim diic khing Thi Oxid nhém 46 H. K. L, N | Thay tinh hda
chira Fe Tinh il nhim 100-120 H Thiy tinh hda
o Thh"énst";at'“ Si-C &0 G | Thiy tinn ha

Carbides tong hdp Tho Kim cuing 100 : Nhya

Tinh Kim cuong d8n 500 i Nhifa

Thép dung ¢y carbon Tha Cubic Boron Nitride |  80-100 R P Mhiga

vi thép gia” Tirh Cubic Boron Nitride | 100-120 57 Nhya

* Khang higu the trong da mai kim cugng.
® D edng trén 55 HRe.
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Téc dé da va lugng mai khi mai kim ewong.—Cén dimg téc dé cat tuong déi
thap khi mai dac phay dé& tranh hién tugng tu ram va tich tu nhiét. Nén dang
mai khé trong moi trutig hop, trif khi sit dung da mai kim cuong. Téc d6 bé mat
cua d4 thuong trong khoang 4.500-6.500 ft/min khi mai dao thép gié heidc hop
kim dic khéng chita sit. P61 vai dao carbides, can ding tée d6 5.000-5.500 fi/min.

Lugng mai t6i dashanh trinh 4 mai khéng qua 0.0004 inch d8i v4i dao carbides;
0.003 inch déi véi dao thép gié va hap kim dic khéng chia sat; 0.0015 inch déi
v ludi cua hep hodc dao cét rianh bing thép gié hodc hop kim dic khéng chia
sdt. Luong mai/hanh trinh d4 mai cé thé tang khi mai thé, chiAng han mai géc ha
phu phia sau cdc ring. do phan nay di day dé tiéu tan nhiét.

Gde sau trén ring dao phay.—Goc sau (cdn goi 12 géc hot lung) trén lugi cat
dao phay e tdac dung quan trong dos vdi quad trinh cét got, higu sudt cdt, va tudi
bén cia dao giita hai ldn mai sdc. Trong moi trudng hop, can sif dung géc sau nhé
nhit cé thé duge, nhim tang lugng vat lidu ¢ phia sau lu@i cdt, cho phép chiu lue
va téa nhiét tot hon. Gée sau qua 1dn khong ¢hi lam yéu ludi cit ma con lam tang
“sif vap dao” din dén giam chat lugng bé mat gia cong va tudi bén cia dao. Néi
chung, dao phay théng dung vdi duiing kinh 1/8 - 3 inch cd gdc sau tir 13 dén 5°,
gidm theo ty 1é khi ting dutmg kinh. Chidu rong phdn phing ¢ dinh rang thuimg
1a 1/64, 1/32, 1/16 inch tuong ing dac nhé, viza, va 1dn.

Gdée sau hodc gée hdt lung chinh phu thude vao vat lidu duoc gla céng nhu sau:
thép carbon thap, thép carbon cae, thép hop kim 3 - §° gang xdm, déng thau
trung binh dén cimg, 4 - 7°; dong thanh, déng thau mém, nhém, manheé, chit
déo, ..., 10 - 12°, Khi mai lai dav phay, thutrhg mai gic sau phu 3 - 5° phia sau gée
hot lung chinh d€ gidm phin phing dinh dac d&n gid tri ban dau (géc) tranh va
cham vdi bé mat gia céng. Cong thic tdng quat, dsi vdi dac phay mit phdng,
phay mat ddu, phay dinh hinh, tinh géc hét lung C theo d6, cdn thit voi lugng
an dao/vong quay F, inch; chiév rong phan dinh cdt L, inch; chiéu sau cit d, inch;
dutmg kinh dao D, inch; va d9 cing Brinell (B} cia chi tiét gia céng:

45860 R —
c==0 [1,51. v D D
Goc trudc chinh trén dao phay.—Trén dao phay tru (chu vi), géc trudc chinh
thuong duge xic dinh 12 gée (do theo do) gida tiép tuyén mit ring va duiing
hudng tim dén luds cit. Dé1 vai dao phay mit ddu, day 14 géc tao thanh giira tiép
tuyén mat rang vii cac dudng hudng true va hudag tam, duye goi 1a géc hudng
true va goe hudng tam. Cdc goc nay cé thé duong, zero, hoac am.

Can dung goc trude duung, mbi khi eé thé, cho tdt ci ede kidu dao phay thép gié.
B8i voi dao carbides, thubng ding gée trude am hoac zere dé tang khd nang chiu
luc va ddp cho ludi cit.

Gdc trige trén dao thép gio: Dao phay mit phang thuting ¢é gée trude duong 10 -
15° khi phay thép. D8i vai vat 1iéu mém, ching han Mg va hop kim Al géc triude
cé thé dén 25° hodic cao hon. Dao cit ranh hodc cua thép hop ki thudng o6 géc
trude 5 - 10°, edn goe zero hodc dm duge dung d€ gia céng Cu va cdc hgp kim mém
khong chia Fe dé giam xu hudng "an lem" vao chi tiél. Dao phay dinh hinh
thutng 6 goc trude chinh 0, 5, hoac 10°, Dao phay mét trude thudng cé cac géc
hudng true v hudng (dm duvng 107 khi phay gang die. thép hgp kim gia ¢dng
nong. démg thau, déng thanh; déi véi phay vat die va vaL rén biang Mg, Al dé cir,
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va hap kim Al, géc trudc cé thé tang dén 25° duong hoéc cao hon, tiy theo céc
diéu kién gia cdng; goc trude nhé thuding ding cho hop kim Al khé gia céng.
Dao phay bing hop kim diic khéng chia Fe: Dao phay ché tao bing vat ligu khcng
chua Fe thudng cb géc trude dugng, nhung ciing cé thé ding géc am cho mét s
nguyén cong chiu tai va dap hoac loai bd rung déng; khi phay cac tiét didn méng.
Dao phay carbides: Dao phay tru, chdng han phay tdm, ranh, cat, ..., gdn manh
carbides thuiyng ¢é géc hudng tim 4m 5° khi phay ihép carbon thap, 10° hoac ldn
hon khi phay thép hop kim. Gée hudng truc dugng 5 - 10°, 331 vdi dac phay rénh,
¢6 thé ding gée hudng true 0°. Dai vdi chc vt liéu mém, chdng han hop kim Al
dé cdt, thudng ding géc trude duagng 107, Khi phay hop kim Al khé gia cang, cé
thé dimg géc trgde duong nhd hodc dm.

G4 Lldp Khi mai goe sau irén cic ring dao phay

Ba R Ba
i
i . Y P .

ML {thauh] e Mart (thanh) ng Mt {thanh) 1ys” MU hank) $ya
B mdicao han tim B mai thip hon tdm Cécuimthinghdng D maicdn cfic (cdn 1om)

[[1H]

Bing 2. Khodng cdch tim dé mai dia trén tim dao

Budng Goe saw, di

kiohds,| 1 | 2 1 3 | 4 | 651617 | 8] a0 ]n] 1
inch *hodng cach bis t4m 43 mai tren t3m dao, inche
3 0026|0052 1 0.679 01051 0131|0157 | 0.183 0.260 |0.266 0.212
4 0035007050105 (0140 [0.174]0.209 [ 0.244 0.347 |0.382 | 0.416
5 0.0441 0,087 | 0131 0.174 | 0.21810.261 | 0. 305 0.434 | 0477 | 0.520
7] 0.05210.105 1 0.157 | 0.209 | 0.261 | 0.314 | 0 366 0.521 |0.572 | 0.624
i 0061|0122 | (18310244 | 0.305 | 0.366 § 0.427 0608 10668 0.728
8 0070014010209 | 0.27% | 0.349 | 0.418 | 0.488 0.695 |0.763 ] 0.832
] 00790157 |0.236 [ 0.314 [ 0.392 5 0.470 | 0.548 0.781 | 0.859 | 0936
10 0.08730.175]0.262 | 0.349 ] 0.435 | 0.523 | 0.609 (.868 | 0.954 | 10.040

a Tinh ti ¢éng thde: Gid tri bu = Pugng kinh dao » 1/2 « sine gac sau.
Bing 3. Khodng cdch tim dd mai dia dudi tim dan

Duiing Gde sau, 44

kinhdao,] 1 | 2 | 35 | a [ 5 [ 6 [ 7 ] 68 |9 [10]u]i
inch *Khodng bid 18m 44 dudi 14m dao, inche
2 0.017 [ 0035|0052 | 0070 | 0.087 10.105 | 0.122 [ 0139} 0.156 [ 0.174 | 0.191 | 0.208
3 0026 | 0.052 | 0.079 ) 0105 | 0.131 | 0.157 | 0.183 § 0.209 | 6.235 § 0.260 | 0.286 ] 0.312
4 0.035 1 0.070 [ 0.105 [ 0.140% 0174 | 0.209 | 0.244 | 0.278 | 0.313 | 0.347 | 0.382 | 0.416
5 0.044 [ 0.087 | 0131 | 0174 [ 0.218 | 0.261 ) 0.305 | 0.348 | 0.391 | 0.434 | 0.477 | 0.520
6 0.052 | 0.105 | 0.157 | 0.209 | 0.261 | 0.314 | 0.366 | 0.417 | 0.460 | 0.521 [ 0.572 | 0.624
7 0.061 [ 0122 | 0,183 | 0.244 | 0.305 | 0.366 | 0.427 | 0.487 | 0.547 | 0.608 | 0.668 ] 0.728
8 0.070 | 0.140 | 0.209 | 0.279 1 0.349 | 0.418 | 0.488 | 0.557 | 0.626 | 0.695 | 0.763 | 0.832
¢ 0.079 | 0.157 | 0.236 | 0.314 [ 0.392 | 0.470 1 0548 | 0.626 | 0.704 | 0.781 | 0.859 | 0.936
10 | 0.087|0.175]0.262 £ 0.349 | 0.436 ] 0.523 | 0.600 | 0.696 § 0.782 | 0.868 | 0.954 |10.040
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Khodng cach thanh tya rang dudi dudng tim dd va dac.—EKhi mai gic
trude véi d4 mai dia bang cdch giii duwong tam d4 tring véi duding tim dao, thanh
tira rang phai duge ha xuéng theo gid tri tinh tir eéng thie:
budng kinh da x duing kinh dao x sin nuia géc trude

Pugng kinh da « duding kinh dao
Khoang cdch thanh tua rang dudi tim dao st dung did mai con
coe.—Khi mai géc trude vdi dd mai con coe, thanh tua dae duge dat dudi tam dao
theo gia tri trong bang "Khodng cich tim da mai dia dudi tdm dao” (Bang 3).

Luong bl -

Bing 4. Tiéu chuin Quic gia M3, dao phay ngén hai va nhidu riinh xodn, thin tron,
thing, hoiic Weldon ANSI/ASME B94,19-1985

L | [
—— v
1 AR 4] | @
SN R e A
Lt L
Budng kinb dao, D Puing kinh thidn, S Chifu dai Chiéu dai
Danh dioh | Max. | Min. Mez. | Min. cht, W t6ng, £
Nhiu rinh vii than tron va thing
18 0.130 0.125 0.125 0.1245 5/16 1-144
316 0.1925 0.1875 0.1875 0.1870 1/2 1-3/8
144 0.255 0.250 0.250 01.2485 5/8 1-11/16
48 0.380 0.375 0.375 {).3745 34 1-13116
112 0.505 0.500 0.500 0.4995 15/16 2114
34 0.755 0.750 0.750 0.7495 1-1/4 2-5/8
Hai ranh d& c31 vanh then vdi thin Weidon
1/8 0.125 0.1235 0.375 0.3745 38 2-5/16
3115 0.1875 0.1860 0.375 0.3745 7116 2-5/16
114 0.250 0.2485 0.375 0.3745 172 2-5i1%
5/16 0.3125 0.3110 0.375 0.3745 916 2-516
38 0.375 0.3735 0.375 0.3745 9/16 2-5/16
1/2 0.500 0.4985 0.500 0.4995 1 3
5/8 0.625 0.6235 0.625 0.6245 1-5116 3718
Y4 0.750 0.7485 0.750 0.7435 1-5/16 3916
78 0.87% 0.8735 0875 0.8745 1172 3-3/4
1 1.000 0.9985 1.000 0.9995 1-5/8 4-1/8
1-1/4 1.250 1.2485 1.250 12485 1-5/8 4-1/8
1-1/2 1.500 1.4085 1.250 1.2495 1-5/8 4-1/8

Moi kich thude déu tinh theo inch. Dao thép gié. Tigu chudn 14 dao phai va ranh xodn
phai. )

G6¢ x0dn khdng nhé hon 10° dung cho dao nhiéu ranh vdi than trdn thing; géc xodn toy
theo nha ¢ché tao dao hai ranh vgi than Weldon.

Dung sair W, £1/32 inch; L, +1/16 inch.
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Bang 5. Ti¢u chudn Qudc gia M¥, dao phay ngon nhiu rinh, x+dn trung binh,
chi€u dai binh thudng, dai, vi rat dai, vdi thain Weldon ANSI/ASME B94.79-1985

%
K

w

—— —
s - - - ? - -

Dirding Binh thirdn 0aj Rat dai

kinh
dao, D] § w L 3 W L X $ W i N

18| 38 | a8 |2-546
6% g | 12 | 2-3m
115 | w8 | 58 [e-718
5M6°| 38 | 34 | 212
3 | 38 | 34 | 2
76 | 38 121116
172 | 38 121116
2t | o2 | 1vd | 314
916 | 12 | 1-3/8 | 3-3/8
58 | w2 |1.3/8] 3-38
1116 172 | 1-5/8 | 3-58
34 | 12 | 158 358
5/8" /8 | 1-58 | 3-314
1116 58 158 | 3-34
gt | 58 | 158 | 3-31
13116 | 58 | 1.8 4
7| 58 [ 178 4
1 58 |[1-18| 4
78 | 78 178 ] 418
1 78 178 | 4108
118 78 2 | 414
1-14 | 78 2 | 414

38 | 1-34 [3-916] 4
38 2 334 4
38 | 212 1414 4

38 | 1-1/4 }3-1416
38 | 1-3813-18
38 (1121314
172 [ 1-34 ] 3-31
172 2 L]

S N

12| 3 5 4
58 |2w2|asml 4 §s8 | a |s1m| 4
3| 3 {544y 4 | va | a4 [s14]| 4
78 |3vzlsaml ¢ jws | 5 [7a] 4
1 4 |62t o4 1 6 [812]| 4

1 4 16127 6 .
1 4 1642 6 |1-14] 6 |&W2| &

mlj‘)lﬂ‘}d‘!a‘)ﬁ‘)c‘lalhmmhhmmmhhhhhhhhhhhhhhh%

1 1 2 4-1/2
1-1/8 1 2 4-172
1-1/4 1 2 4-172
1-318 1 2 4172 .
112 1 2 4-1/2 1 4 1612 6
1-144 1 1-14 2 4-172 1147 4 le-121 8 .
1-142 (1.4 2 4-172 141 4 J61u2| B 1-1/4 8 1012l 6
1-34 | 1-14 2 4-172 144 4 (82| B
2 1-14 2 4-1/2 1] 4 |69/2] 8

“N = S4& ranh thogt phoi.

" €5 dao phay dai hinh thudng, tiéu chudn gém ea dao phay trai vdi ranh xodn trai.

Ma1 kich thude déu tinh theo inch. Dac thép gid, Gée xodn 1dn hon 19° nhung khéng qua
35" Tigu chudn 14 dao phai véi ranh xodn phai.

Budng kinh than S co thd nhd hon. bang. hoae I6n hon duding kink dao D,

Dung saf D, +0.003 inch; 5, -0.0001 dén -0.0005 inch W, +1/32 inch: L, +1/16 inch
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Bing 6. Tiéu chufin Qudt gia M¥ d6i vdi dao dinh hinh |6m miit diu phay géc lugn
trin, thin Weldon, ANSIVASME B9 19-1985

L
1 - !.
t %E\ f i
|
R
Bin Puiing | Buidng s ] Ban fubng | Buing P {
kinh, R | kinh, O | kinh, o kinh, B | kinh, @ | kinh, 4

1416 7116 174 38 2-112 38 1-1/4 38 1:2 3142
332 112 1/4 3B 2-112 e 78 516 34 3148
18 5/8 144 112 3 1/4 1 38 34 3144
5/32 3/4 5/16 12 3 516 1-1/8 38 /8 3112
e 78 516 172 3 a8 1144 38 7i8 3-31
144 1 38 112 3 fa lil 1-3/8 3/8 1 q
516 1-1/8 /8 112 3114 12 1172 38 1 4-1/3

Moi kich thude déu tinh theo inch. Dao thép gid. Dae xodn phai ka tiéu chudn.
Dung sai D, +0.010 inch; 2R, +0.001 inch khi A< 1/8 inch; 28, +0.002, -0.001 ingh kh &
ién hon 1/8 inch, S, -0.0001 dén -0.0005 inch; L, +1/16 inch.

Bing 7. Ti¢u chuin Quéc gis M¥ d8i vdi dao phay hai riinh, xedn ssu, chiéu dai binh
thuing, dii, rit dai, vdi thin Weldon, ANSI/ASME B9, 19.1985

L
| W
I | I
T T -
S [- D — —
I
Dirding Binh 1huing Dai Rt dai
kinh, D 5 W ] s w L s W ]
14 38 56 | 27116 | 38 1174 | 31146 | 3B 1-34 | 3918
5/16 38 34 2-1/2 a8 1-38 | 318 /8 2 3-314
318 38 34 2152 e 1172 § 314 38 2172 | 414
716 38 1 21116 | w2 1-344 1 3304
112 172 114 | 314 12 2 4 12 3 5
5/8 5i8 158 | 3-34 58 212 | 4-58 58 4 6-1/8
34 304 1-58 | 3778 14 3 5-1/4 34 4 6-1/4
78 /8 178 1 4178
1 1 2 4-1/2 i 4 612 1 5 g-1/2
114 | 144 2 4172 | 114 4 812 | 1-1/4 5 8112
112 | 114 2 412 | 1174 4 612 | 147 8 10-1:2
2 1-1/4 2 442 | 114 4 6-112

Moi kich thugc déu tinh theo inch. Dao thép gid. Dao xodn phai vdi goc xoAn phaila tiéu
chudn. Géc xodn trén 39°,

Dung sai O, +0.003 inch; 5, -0.0001 dén -0.0005 inch; W +1/32 inch; L, +1/18 inch.
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Bing 8. Ti¢u chodn Qudc gia M§, dao trg ding hai riinh, xodn trung binh,
diu phfmg, ditu trim, chidu dai ngdn va binh thifing, vdi than Weldon,
AMNSI/ASME B94.[0-198%

w—-] |
- ——
B RN
|
e R
‘ | S—
s .. —_ -
J_H %‘1 § @
c 1
Chifu dai hinh thiétng Chiéu dai ngin—ddu phing
Dugng ¢ W L Butimy kinh | Birimg kinh | Chifu dai  Chifu dii
kinh, 0 dag, 2 | thin, § | it W tong, L
178 38 k1! 2-5(16 e 38 316 2-1/8
3116 K1 716 2-5/16 3186 38 9732 2316
114 8 112 2-5116 1M Y8 38 214
516 38 916 2-5116
U8 38 916 25116 Chidu dai binh thwirmg—adu tran
716 38 13116 2-1/2
142 38 13416 2-1/2  |Budng kinh|Budng Kinh | Chidu dai | Chifu dai
172 12 i 3 dao, & | than, § | i, W | 1dny. &
916 112 i-1/8 3118
5/8 112 118 3-1/8 178 kKl ¥ 2-5/18
11116 112 1-5/16 3-5/16 316 38 112 2-3/8
3id 172 1-5/16 3316 1i4 38 58 2-7116
5/8 5/8 1-6/16 37116
11/16 5/8 1-5/16 37116 516 318 3t4 212
W4 5/8 1-5116 37116 38 I8 34 2-1/2
13186 5/8 1112 358 716 112 1 3
718 5/8 1-1/2 3-5/8
1 578 1-1/2 58 142 142 1 3
78 718 1-1/2 3-34 9116 112 1-1/8 3-1/8
1 78 1172 3-3/4 58 142 1-1/8 3-1/8
1-1/8 718 1-5/8 378
1-1/4 7:8 1-5/8 3718 5/8 5/8 1-3/8 3-112
1 1 1-5/8 2178 34 112 1-5/16 3-5/16
1-1/8 1 1-5/8 4-1/8 4 314 1-5/8 3-7/8
1-1/4 i 1-5/8 4-1/8
1-3/8 1 1-5/8 4118 78 18 2 4-1/4
1-12 1 1-5/8 4-1/8 1 1 211 4-3/4
1-114 1-1/4 1-5/8 4178 1-1/8 1 2-1/4 4-3:4
1172 1144 1-5/8 4118
1-34 1-1/4 1-5/8 41718 1-34 1-1/4 2172 5
2 1114 1-5/8 4118 1-1/2 1-1/4 2172 5

Maoi kich thuée déu tinh theo inch. Dao thép gid. Dao xoén phai vdi gé¢ xoén phai1a tiéu
chudn. Goc x0dn 16n han 18° nhung khéng qua 39°. Dung sai: € va D, -0.0015 inch d&i voi
chiéu dai ngin, +0.003 inch 48 v&i chidu dai binh thudng; S, -0.0001 dén -0.0005 inch, W,
+£1/32; L. £1/18. Cac dao try dugce ché tao bing thép gid chatlugng dic bigt gdm: dau tran, hai
ranh, véi D= 1/8 dén 1-1/2 inch; ddu tron, nhidu ranh, O = 1/8 dén 1 inch; va dau phing, hai
ranh, 0= 1/8 8&€n 1-1/2 inch.
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Bing 9. Ti¢u chudn Quét gia M§, dao ba vi bin rinh, xoin trung binh, chidu dai

binh thufitng, dij, rit dai, v8i thiin Weldon, ANSI/ASME H94.19-1985

bon - L ]
f—w— '
7] T
5 - - b- -
L] - 4 3
L , 1
5"‘*""""‘] i
==&
1.4 i |
Bdn rinh
uimg Chiéu d3) binh ihuning (] Rat g
kinh, & s W i $ W L s w L
14 38 38 516
316 ] 12 2-38 . . . .
174 38 5/ 2716 38 1-1/4 3-316 kY 1-34 3816
5716 38 374 172 3% 138 1B 3B b 331
28 kY 34 2172 B 1-1/2 3144 3B 212 4144
12 1/2 it/ 314 12 ? 4 172 2 5
5/8 5B 1-5/8 334 548 212 4-58 58 4 6178
1116 SR +-5/8 334 . .
3 34 1.5/8 3778 3 3 5144 3 4 6-14
b m 17 4178 H 112 5-34 7 5 714
1 1 2 412 1 6-1/2 1 & g-12
-1 1 2 412 .
114 1414 2 4-1/2 1-174 4 E-172 114 6 8172
1-1/2 114 2 112
Ba rinh
Budng kinh, 0 s | w [ 4 Bugngkinh 0 | 5 | w ¢
Binh thudng Blnh thurng (tigp theo)
18 B ' 2516 1114 1 2 412
316 38 wo| 2a3m 1-144 1 2 4102
144 a8 58 2718 1172 1 ? 412
SHE 3B 374 | 21 1174 1144 2 412
B am k71 211 1-172 1-1/4 b 112
716 38 1 Y216 134 1144 2 412
172 38 1 | 211416 ? 1-1/4 ? 1-172
12 12 SL ISl A
9416 17 1-38 338
916 12 1-38 3-28 144 38 1-14 31148
58 12 1-3/8 338 5015 kT 1-3/8 348
314 12 1-58 3-58 3B 3B 112 314
58 58 158 | 3-34 s 17 1.3/ 3344
34 58 1-58 3-34 12 12 F 4
B 58 1718 4 SR 58 2102 4-5/8
1 B 1-7/8 4 3 34 3 514
M 34 158 | 378 1 1 4 42
8 3 178 418 1174 114 4 612
1 an v b s 112 1174 4 6172
1 18 1-78 4178 1-34 114 4 6142
1 1 Z | 4172 H 1-14 4 G2

Mai kich thude aéuw tinh theo incn. Dao thép gié. Dao phai vi géc xo&n phai 1 tidu chusn.
Gac xolin I6n hon 19° nhung khang gua 35°. Dung sai: D, +0.003 inch; S -0.00(H dén
-0.0005 inch; W, +1/32; L. +1/16. Cac dao try nhidu ranh duge ehé tao bing thép gié dac biét
gdm: dao nhidu ranh, ehéu dai binh thudng, vér 0 = 1/8 dén 1-1/2 inch: dao dai, nhidy tanh, D
= 3/8 d&n 1-1/4 inch; dao r&t dai, niiéu ranh, D= 3/8 dén 1-1/4 inch,
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Bang 10. Tiéu chufin Quéc gia MF, dao phay gie don 60°, thin Weldon,
ANSHASME B94.19-7985

3
L wﬂ
!-w
; S
I I D
Buitng kinh, § W ‘ Duing kiry, P W !
o Iy

kG| 38 516 2-1:8 1-¥/8 7B 1316 314
1-3/8 58 916 2-78 2-1/4 1 1-116 3344

Mer kich thude déu tinh theo inch. Dao thép qid. Dao phai 1 tiéu chudn.
Dung sai: 0. +0.015 inch; 5, -0.0001 dén -0.0005 inch; W, £0.015 inch; L, 1116

Bang 11. Kich ¢ then va duting kinh true ANSI B17.1-1947, RI989

Buiing xinh fryc danh dinh Kicl c¢d then danh dir." Chifu sy ranh then
Cao, H H/2
Trén DEn AGng, W
Vubng Chil nhat Vuling Ghit nhal
5116 Al 332 332 364
7116 9116 18 1/8 332 1416 3764
916 7/8 e kial: 118 3132 116
7/8 1-14 144 114 3ng 118 3132
1-1/4 1-3/8 [STalil 518 144 532 1/8
1-3/8 1-314 38 8 144 kIali] 1/8
1-3/4 2-144 112 12 38 174 316
2-1/4 2-34 58 58 Fial:) 516 7132
2-3/4 3-1/4 314 34 1/2 38 1/4
3144 3-31 ¥ 778 b8 Fifal 16
3-34 4-1/2 1 1 34 112 8
4-1/2 5-1/2 1-114 1-1/4 VB '8 fig
B-112 §-1/2 1-172 1-1/2 1 a4 12
6-1/2 7102 1-3M4 1-34 1-1/2° 7iB 34
7-1:2 g 2 i 1-172 1 31
. g 11 - b 112 1-34 1-14 78

* Mét 88 tiéu chudn then guy dinh ta 1-1/4 inch, thung dung 13 1-1/2 inch.

Mai kich thudc déu tinh theo inch. B&i vdi cac ©d truc 19n hon, xem Tiéu Chudh ANSI,
Ranh then va then Woodruff.

Then vudng thudng ding cho dudng kinh tryc nhd va via, then chil nhat dung chao truc
I6n.
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Bing 13. Ti¢u chufn Quét gia M¥, dao phay rinh then Woodruff (ban nguyét)—
ring thing kiéu thin va ring bic kiu trye, ANS/ASME B94,79-1985

{ -
Duting kinh 172" "L

Dap kidu than

chi | Buiing Chidu | Chidu Chi Puisng [ Chiuy Chiu chi | Dudmg Chiu | Chién
o kinh dac| ehng | dal s kinh dao | rng | dai st kinh dao| rhng | dai
dao | dash | mal, 16np, dap | B3NP [mat | tong, | S| danh  mal, téng.
ginh. 2| w | ¢ dinh, 0 | W | ¢ fdich 0] W | L
202 14 116 | 2-1416]] 506 34 5/32 | 2-5/32]| 808 | 1-1/8 14 7 2-144
2021421 516 116 | 2-1116|| 606 3/4 N6 | 2-3M6 || 1008 | 1-1/8 516 |2-5/16
3062-1/2| 5716 }32 12-3/32|| 806 M 4 | 21/ 6101 1-1/4 N6 |2-3M6
203 e 116 |2-116]] 507 718 532 | 2-5/32|| 7107 1144 7/32 |2-7/32
303 ¥ ¥32 | 2-3/32|l 607 7/8 e ] 2316 810 114 14 | 2-1/4
403 8 1/8 | 2178 07 718 732 F2-7f32 11010 | 1-144 516 | 2-516
204 172 116 | 2116|807 tiB 14 | 214 ||[1210 ] 1144 8 | 2-38
304 172 3732 | 2-3/32|| 608 1 316 | 2-3164| 811 | 1-38 1] 214
404 172 178 | 2-1/8 708 1 V321 2-7032 1041 1-38 316 |2-516
305 5/8 332 | 2-3/32|| BOB 1 174 | 2.1 {1211 ] 1-38 38 ] 238
405 5/8 1/8 | 2-1/8 || 1008 1 516 | 2-5A6 |1 812 1172 174 | 214
505 5/8 532 | 2-5/321] 1208 1 38 | 2-3/8 [J1012¢ 1-1/2 | 5/116 |2-5416
605 58 316 |2-316]| 609 | 1-1/8 e | 2-316||12121 3112 8 | 2-348
406 34 148 | 2178 7081 1-1/8 132 1 27032 .
Dao kifu true
Buimg | Chidn Budng |Chifu Bung | Chifu
Chi kinh dao] rng Butag|| Chi kinh dao | ring Buting || Chi kinh dan| ring Duting
st ¢ Kih || 5§ xinh 18] sO kinh
dap | 300 | ML L gaq | Manh | mat, N || dao | Janh | mat | 0
dinh, 8| w | dinh, 0 | W dinh, 8| w [™
617 2-18 |36 | ¥4 ||1022| 234 |sne] 1 |[|vees| 32 | w2 | 1
817 2-1/8 14 34 1222 2-%4 A8 1 1828 | 3172 916 1
1047 2-1/8 | 5M16 31 1422 | 2-3/44 Ffal-] 1 2028 3172 bif 1
1217 2-1/8 38 3 1622 | 2-34 1i2 1 2428 | 32 31 1
§22 2-34 i/d 1 12281 3172 3B 1

Mogi kich thugdc déu tinh theo inch. Dao thép gio.

Dao kidu than 14 tidu chudn vdi chidu cét phai va thing. Mei kich cf déu co than thing
dudng kinh 1/2 inch,

Dao kiéu tryc cé rang bac.

Kich thude réanh then va then Woodruff (b4n nguyét), xem trang 168.

Dung saf Mat W d8i vdi dao kidu than: W, 1716 — 532 inch, +0.0000, -0.0005; 3/16 —
7/32, -0.0002, -0.0007; 1/4, -0.0003, -0.0008; 5/16, -0.0004, -0.0009; 3/8, -0.0005, -0.0010
inch, Mat W ddi véi dao ki€u tryc: W, 3416, -0.0002, -0.0007; 1/4, -0.0003, -0.0008; 516,
-0.0004, -0.0008; 3/8 va lén hon, -0.0005, -0.0010 inch. Kich ¢& 1& H +0.00075, -0.0000 inch.
Pudng kinh O d&i vdi dao i€y than: D, 1/4 — 3/4 inch, +0.010, +0.015; 7/8 — 1-1/8, +0.012,
+0.017; 1-1/4 — 1-1/2, +0.015, +0.020 inch. Cdc dung sai nay gém ¢i khodng hd 94 mai dac.
Bludng kinh O d8i voi dao kiu tryc cho phép I1dn hon gid 1ri trén bdng 1/32 inch, dung sai
i0.002 inch &p dung cho dudng kinh nay.



THEN VA RANH THEN

Bang 1. Chidu sdu S va T ddi vdi riinh tryc va 13

ANSI RI7 I-1967, R1989 {Hinh & cusi bdng)

163

Bubng kinh Song song va con Song song Con
Iryc danh Yudng Chit nhat Vulng Chif nhjt Yudng Chit nhit
dinh s s T 7 T T
12 0.430 0.445 0.560 0.544 0535 0.519
916 0.493 0.509 0.623 0.607 0.598 0.582
5/8 0.517 0.548 0.709 0.678 0.684 0653
1116 0.581 0612 0773 0,742 0.748 0rr
34 0.644 0.676 0.837 0.806 0812 0781
1316 0.708 0739 0.900 0.269 0.875 0.844
718 0.771 0.802 0.964 0932 0.939 0.907
15416 0.796 0827 1.051 1.019 1.026 0.994
1 0.859 0.890 1.114 1.083 1.089 1.058
1-1/16 0523 0.954 1178 1146 1.153 1.121
1-1/8 0.986 1.017 1.241 1.210 1216 1.185
1-3/16 1.049 1.080 1.304 1.273 1279 1.248
1-1/4 1112 1.144 1.367 1.336 1.342 1311
1-5/16 1137 1.169 1.455 j.424 1.430 1.399
1-3/8 1.201 1.232 1.518 1.487 1.493 1.462
1-7H16 1.225 1.288 1.605 1.543 1.580 1.518
1172 1.289 1.3 1.668 1.606 1.644 1.581
1-916 1.352 1.415 1732 1670 1.707 1.645
1-b/8 1.416 1478 1.796 1.733 1771 1.708
1-11/46 1.479 .54 1859 1.796 1.834 1.771
1-314 1.542 1,604 1.922 1.860 1.887 1.835
1-13/16 1527 1.590 2.032 1.970 2007 1.945
1-7/8 1.591 1.654 2.0%6 2.034 2071 2.009
1-15/16 1.655 1.7 2160 2.097 2135 2072
2 1.718 1.781 2223 2161 2198 2.136
2116 1.782 1.844 2287 2224 2.262 2,199
2-178 1.845 1.908 2350 2.288 2.325 2263
2-316 1.909 1.971 2414 2.351 2.389 2.326
2-1/4 1.972 2.034 2477 2414 2.452 2389
2-5/16 1.957 2,051 2.587 2483 2,562 2.468
2-3/8 2.0 2114 2651 2557 2.626 2.532
2-7118 2.084 2178 2714 2.621 2689 2596
2-12 2.148 2242 2778 2.684 2.753 2.659
2-9/16 2211 2.308 2.841 2748 2816 2723
2-5/8 2.275 2.369 2905 2811 2.880 2786
2-11/16 2338 2432 2.968 2.874 2943 2.049
2-314 2.402 2.495 3032 2.938 3.007 2913
2-13416 2.387 2.512 3142 3017 3117 2992
2-7/8 2.450 2575 3205 3.080 3180 3.055
2-15/16 2.514 2.639 3.269 3144 3.244 3119
3 2577 2.702 3332 3207 3.307 3182
31716 2.641 2 766 339 3271 3.3 3.246
318 2704 2.829 3459 3334 3434 3.309
3316 2.768 2.893 1523 3.398 3.498 3.373
314 281 2.956 3586 3481 3.561 3436
3516 2.818 2841 31696 3571 k1iTa) 3546
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Bang 1 (1iép theoj. Chiku shu § va T 461 voi ranh tryc va 13
ANSI BI7.1-1967, R1989 (Hinh it cudi bing)

Duing kinh | ____Song song v cdn Sorg song Cén
trye danh vuing Chit nhat Yudng Chil nhit Vudng Chif nhat
fdinh s § r T T T
3-3/8 2.880 3.005 3.760 3,635 3.735 3.610
3-716 2.943 3.068 3823 3698 3.798 3.673
3-1/2 3.007 3132 3.887 3.762 3.862 3737
3-9/16 3.070 3195 3.950 3825 3.925 3.800
3-5/8 3134 3950 4.014 3.889 3.989 3.864
311116 3.197 3.322 4.077 3.952 4052 3.927
3314 3.261 3.386 4141 4.016 4115 3.991
313716 3.246 3.371 4251 4126 4,226 4,101
3-7/8 3309 3434 4314 4189 4,289 4.164
3-15/16 3373 3498 4378 4253 4.353 4.928
4 3436 3,561 4.441 4316 4416 4.991
4-316 3.627 3.752 4.532 4.507 4,607 4482
4-1/4 3.690 3815 4,695 4,570 4670 4545
4-3/8 3817 3.942 4.822 4.697 4797 4672
4-7/16 3.880 4.005 4.885 4.760 4860 4735
4-172 3.944 4,069 4,949 4,824 4.924 4,799
4-34 4.041 4229 5.296 5109 5.271 5.084
4-7/8 4,169 4,356 5424 5.236 5.399 5211
4-15116 4232 4422 5.487 5.300 5.462 5.975
5 4,296 4,483 5551 5.363 5.526 5.338
5-3/15 4,486 4574 5741 5.554 5.716 5.529
5114 4,550 4737 5.805 5.617 5.780 5.592
5116 4,740 4927 5995 5807 5970 5782
5172 4,803 4.991 6.058 5871 6.032 5846
5-3/4 4.900 5.150 6.405 6.155 6.380 6.130
5-15/16 5.091 5341 6.5%6 6.346 6.571 6.321
6 5.155 5.405 5.660 5.410 6.635 6.385
6-1/4 5.408 5.659 6.914 6.664 6.889 6.639
6172 5.662 5.912 7.167 6.917 7.142 6.892
6-314 5,760 5,885 7515 7,390 7.480 7,365
7 6.014 6,130 7769 7.644 7.744 7.619
7-1/4 6.268 *5.203 5023 7 898 7.998 7.873
7-172 6.521 *6.646 8.276 8151 8.251 8126
7-3/4 5.519 6.869 8624 8374 8.599 5.349
B 6.873 7.123 8878 8628 8.853 8603
9 7.887 8.137 9892 9,642 9.867 9617
10 8.591 8.566 11.086 10.721 11.071 10.696
1 9.606 .981 12111 11.736 12.086 1.711
12 10.309 10.809 13314 12.814 13.289 12.789
13 11.325 11.825 14,330 13.830 14.305 13.805
14 12.028 12.528 15.533 15.033 15.508 15.008
15 13.043 13.543 16.548 16.048 16.523 16.023
*Then 1-3/4 x 1-1/2 inch
@, r T T
g 3 t .

Mgi kich thude déu tinh theo inch. Dung sai trén Bang 2.
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Bang 2. Tiéu chuin ANSI I{p then song song (bing) ¥ then cn (vét)
ANSI BI7.1-1967, Ri989

. |Chigu rong Ihen Ldp mal bén | Ldp dinh va diy
:(.::: Tren | pan FOUR sai chidu fin Knningnﬁ| Dunﬁsainhi!usau Khodng
Then  |Réanh then Iip‘ Then  |Ranh trye [Ranh 18] hi 14p°
C&p I4p ghép 1 d8i wili then song song {hin
i | *0000 [+0.002 0004 CL {40000 [+0000 [+0.010 J0.032 CL
0002 t-0000 | 0.000 0002 |-0015 |-0000 |0.005CL
o | aa 140000 140003 (0005 CL {+0000 |+0.000 |+0.010 [0.032cCL
-0.002 [-0000 |oo0sc |-0002 |-0.015 f-0.000 |0.005CL
» ; |+0-000 |+0003 |0.006CL +0.000 |+0.000 |+0.010 |0.033 CL
vodn 0003 |-0000 |oooo |-0003 |-0.015 |-0.000 |0.005cCL
9 v | 110 | 0000 [40004 [0007CL |+0000 }+0.000 |+0.010 |0.033CL
-0.003 |[-0000 joo000 |-0003 ]-0015 |-0.000 ]0.005CL
142 | 9.1 | +0000 | +0.004 + (0.008CL +0.000 ]+0.000 {+0.010 [0.034 €L
0004 |-vo00 |0.000 0004 |-0045 |-0000 |0.005CL
o1 | gapp [*0000 | 40004 |OO10CL | 40.000 (+D.000 ]+0.010 |0.036 CL
0006 |-0000 |0.000 0006 |-0095 | -0.000 | 0.005 GL
12 |*0000 |+0002 [o00sCL {40000 [+0.000 [40.010 [0.033 CL
0003 [-0.000 |0.000 0003 |-0015 |-0.000 |0.005CL
12 | a4 140000 {40003 (0006 CL {+0.000 |+0.000 [+0.010 [0.033CL
0003 [-0.000 |0.000 -0.003 |-0015 |-0000 |0.005CL
- 4 [+0000 40003 |0007CL [+0.000 |[+0.000 |+0.010 |0.034 Ct
-0.004 |-0000 o000 |-0.004 |-0.015 |-0.000 |0.005cCt
4 | 112 | #0000 [40.004 |0.008CL | +0.000 |+0.000 [+0.010 |0.034 CL
Chit 0004 [-0000 |0000 |-0004 |[-0.015 |-0.000 |0.005CL
mat [ q4p | 5 |+0000 [+0004 0.000CL |+0.000 |+0000 |+0.010 J0.035CL
0005 |-0000 |0000 |-0005 ]-8015 |-0.000 {0.005CL
3 4 |*0000 (0004 0010CL |+0000 {+0.000 |+0.010 {0.036 CL
0006 |-0000 0000 0006 |-0015 |-0000 |0.005CL
s § |[+0.000 |+0004 [0D012CL [40.000 |4+0.000 |+0.010 |0.038 CL
0008 }-0.000 |0.000 -0.008 |-0015 |-0.000 |0.005CL
6 7 |+0.000 [+0.004 |D.017CL|+0.000 |+0.000 |+0.010 | 0043 CL
0013 [-0.000 | 0.000 0013 | -0015 | -0.000 | 0.005 GL
CAp 14p ghep 2 A8 vai then song song (bdng) va then cAn {vat)
1174 | #0001 {40002 [0.002CL [+0.001 |+0.000 [+0.010 [0.030 CL
Voo -0.000 |-0.000 [o0001NT[-0000 |-0015 |-0.000 |0.004 CL
ng 144 | 3 [+0002 [+0002 0002 CL |+0.002 [+0.000 |+0.010 [0.030CL
song 0000 |-0000 |} 0002 INT|-0.000 |-ooi5  |-0.000 |0.003 CL
sang 5 | 34 [*0003 |+0002 |0002CL |40003 {40000 |+0.010 |0.030 GL
"vc [-0000 |-0.000 {0.003INT[-0000 ]-0.015 |-0.000 {0002 CL
4oqa (#0007 [+0.002 10.002CL | +0.005 [+0.000 |+0.010 |0.035 CL
Chip -0.000 |-0.000 [000%INT|-0005 |[-0045 |-0.000 |0.000 CL
it | g b g [40002 |+40.002 [0002CL |+0.005 |+0.000 |+D.010 [0.035 CL
sONg -0000 {-0.000 |0002 INT]-0.005 [-0.015 }-0.000 |0.000CL
song | ; [+0003 140002 10002 CL |+0.005 |+0.000 |+0.010 |0.035CL
0000 [-0.000 0003 INT|-0.005 |-0.015 |-0.000 [0.000CL
1.4 [*0001 [+0002 0.002CL [+0.005 |+0.000 [+0.010 |0.005 CL
0000 |-0000 0001 INT|-0000 |-0015 |-0.000 |o.025INT
con | 14| 3 [+0002 [+0802 |0002CL |40.005 1+0.000 |+0.0%0 |0.005CL
-0000 |-0.000 {0002 INT}-0000 |-0015 |-0.000 |0.025INT
3 v |+0003 | 40002 [co002CL |+0.005 |+0000 |+0.010 |0.005 CL
0000 |-0.000 |0.003INTE-0.000 |-0.95 ]-0.000 [0.025 INT

*Cac gidi han bién thién. CL = khodng hd; INT = db ¢8i

"Bén (k& ci) chidu réng then chil nhat 7 inch va vudng 3-1/2 inch

Mgi kich thudic d8u tinh theo inch. Xem trang 167
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Bing 3. Tiéu chufin ANSE, then biing v then vt ¢6 miu ANST Bi7.1-1967, R1989

Chidu i déag |-i X&p ¥ B2
YRg
mEd 1 e
bed $oug soug ?
w
Dhu pdug v 6 miu I""-l -*‘1“"-'-3—4
Then cdn {vht} s 4 o BE™ trén 12 Then con {v8t; ddu cb mAa
Chido 42l 660 ,._..1"' Chidu dai déng
-’1 vao : ! _.‘ vio rm
I
. 1
aty Then con (viL) dfu phing }‘;. Then cbn (vt khdng cé mSu
Gd then danh dinh
Then _W"v— Dung sai
Trén Bén Chifu rong. W Chidu cao, H
1-14 | +0.001 -0.000 [ +0.001 -0.000
Thin 1-1/4 3 +0.002 0000 | +0.002 -0.000
3 3112 +0.003 -0.000 +0.003 -0.000
Yudng 3 +0.000 -0.002 | +0.000 -0.002
Thanh 31 1172 | +0.000 -0.003 | +0.000 -0.003
an 1-12 | 212 | 0000  -0.004 | +0.000 -0.004
2112 312 | +0.000 -0.006 | +0.000 -0.006
Song 1-1/4 +0.001 -0.000 +0.005 -0.005
song Than 1-174 3 +0.002 -0.000 +0.005 -0.005
3 7 +0.003 -0.000 +0.005 -0.005
n +0.000 -0.003 | +0.000 -0.003
Chit nhjt 3 1-172 +0.000 -0.004 +0.000 -0.004
Thanh 1-1f2 3 +0.000 -0.005 | +0.000 -0.005
3 4 +0.000 -0.006 | +0.000 -0.006
4 ] +0.000 -0.008 | +0.000 -0.008
[ 7 +0.000 -0.013 | +0.000 -0.013

1-1/4 | +0.001 -0.000 | +0.005  -0.000
B}:““”h "03; ohir '.‘“3‘5 1-1/4 20002 -0000 | +0.005  -0.000
u phdng hojc cd méu} 5 +0.003 0000 | +0.005  -0.000

Kich Ihwde danh dinh ph&n mau
Cd then Vubin Chi nh2l || €@ then Vudng Chii nh3t

Gon

~d

danh dinh, |'dann dinh,

chidu H| A BlH|A| B chiéu Hi A B H] A ]
hng, W rong, W

1/8 1/8 ) 144 | 114 | 3532 | 316 | 1/8 1 1 [1-58] 11801 34 [1-174] 778

3/16 NGE6 516 18 | 14 ] 144 1-144 114 2 H-7Hs| 7/8 |1-38] 1
1/4 1/4 |716 ) /8 | 3/16 | 516 |516{ 112 |1-12{2-3/8] -3 1 |1-58]1-1/8
516 516 142 | 716 ) 144 716 | 38 1-34 [1-d|2-304| 2 [1-1/2}2-3/8]1-3/4
38 3858 |12 |114]|T16| 8 2 2 |3-1/2| 2-1/4 1172 2-3/8 | 1-3f4
142 121785838581 172 2-12 (2112 3 -4z 2
5/8 58| 1 | 34 |7/16] 3/ | 9716 3 3 321 2 (3|24
34 14 e 12| 78| B 312|312 4 |2-172] 4 3
7/8 7/8 [1-3/8] 1 | 58§ 1 ]34
Mgi kich thudc déu tinh theo inch

*Dé& xac dinh vj trl ¢lia kich thudic H. Kh&ng quy dinh dung sai.

B8i vdi cde ¢d 16n hon, cdc quan hé A= 1.8Hva B = 1.2H dugc dé nghi sif dyng dé thi&t
lap Ava B

[ oo




Bing 4. Tinh chifu sfiu rinh then va khodng edch tir dinh then dén ddy rinh
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Bifi vk phay rinh Men. tng chifu sdu in dag W ngodi b8 mdt trug d8n ddy rinn 13 A4
+ 0. w01 chifu s3u rinh then
BE kifm tra |ip ghép then w4 truc, cén ding A9 do chidn J gida dinh then vi ddy
rinh tnyc
d=5-(M+Dh+ £
Trong 66, G 13 chifu sdu cla then. DS vai then Woodnsf {ban npuydt). cic kich thude |
C va D ghitrong Bdng 5 Gid thigt dudng kinh truc 12 kich £d danh dinh, dung sai kich
i thude J ddt v then Woodruff trong ranh then 13 +0.000, -0 010 inch.
Budng Chile ring rinh fhen F
kink trye,[ 1716 [ 342 | 18 [ 532 [ 306 [ 7582 mm 3 | 1ns | 12 Jons | 58 [11n6] 34
§, Inch Kich thude M, Ingh
03125 | 0a32)
0.3437 {0029 | 00685) ..
0.3750 |.0026 | 0060 |.0107
(4060 | 0024 | 0055).0099
04375 |.0022|.0051 [ 00| ..
04687 | 0021|0047 |.00856|. .13
05000 | .0020).0044 | 0074 25| ..
05625 PR uvcis) ilsin] WER RN Wi LT
0.6250 00351 0063} 0099 0144 | 0188 .
06875 0032 | 0057y DOSO| M30 | 0178| 0235 ..
0.7500 0029|0052 | 0082 | 0119|0163 | 0214 | 034
0R125 0027 | 0048 | 0076} 0110|.0450| 0197 | 0312
Q8750 0025 | 0045 007010102 |.0133| Oig2 |.0288% ..
09375 .. | 0042|0066 | 0065 | 0129| 0170 | 0263 | 0391
1.0000 0039} 0061 | .008%).01211 0159 .0250 | 0365
1.0625 003710058 | 0083 | 0114 | 0140 0235] 0adz] .
1.1250 0035 | 0055t 6079 |.0107 | 0141 | 0221 0322 ].0443
11875 0033 | 0052 | 0074 |.0102 | 0133 | 0209} 05304 | D418
1.2500 0031 | 0045|0071 | 0097 | 0126 | 0196 .02B8 | .0385f ..
1.3750 o | 0045 ].0064 | 0088) 0115 .0180 | 0261 | 0357 0471
1.5000 0041 | 0059|0080 | 0105 | .0t6S | 0238| 0326 | 04281 ...
1.6250 0038 | 0054 | 0074 | 0047 | 0152 | 02193 0300 | 0394 § .05G2
17500 0050 |.0069 | .0090 | 0141] 0203 | D278 | 0365 | D464 | ..
18750 0047 | 0os4 ] 0084 | 01311.0189|.0259 ] 0340 | .0432 | 0536
2.0000 (044 | 0080 | 0078 | 0123 [.0377 | 02425 0218 | 0404 § 0504 | ...
2.1250 0056 0074 | 0116 | .(ME7 | 0228 | 0298 | 0379 | G470 0572 ] .0684
2.2500 0070 |.0109| 0157 | 0215 |.0281 | 0357 | 04431 0538 | 0643
23750 03| 0149].0203 | 0266 | 0338 | 0419 .0508 | 0608
25000 0141|0193 | 0253 | .0321 | 0397 | (B2 | 0576
26250 0135|0184 | 0240 | 0305 | 0377 | .0457 | 0547
2.7500 . 01751.0229 | 0291 ].0380| 0437 | 0521
2 B750 6502191 0278 ].0344] 0417 0498
3 0000 021010266 | 0329].0399| D476

Rénh then va then Woodruff (bédn nguyét) tidu chudn ANSL—Tiéu chuin
Qudc gia M B17.2 duge phé chuin nam 1967, chinh ¥ nam 1990. Dir lidu ti tidu
chudn nay dugc néu trong cdc bang ké tiép. Tiéu chudn 4p dung cdc dinh nghia:
Then Woodruff: Chi tiét may ¢ thé thio lip nhidu ldn, khi duge 14p vae ranh
then s& 1a phuong tién truyén moment quay giita truc va § truc.
Chi 56 then Woodruff: Chi s6 nhan bist, theo dd c6 thé xde dinh kich cd then.
Réanh then Woodruff—truc: Ranh bén nguyét dé 1dp then trén tryc.
Ranh then Woodruff—8& true: Ranh chit nhat ddng truc trén & truc (con goi 1a
ranh then 13).
Dao phay ranh then Woodruff: Dac kidu thin hoéc kidu truc thudng ding d8
phay ranh then Woodruff trén truc.
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Riinh then - tryc Phin then phis trén tryc Riunh then - 8 trye

Béng 5. Tiéu chuin ANSI, kich thude ranh Ip then Woodrufl
ANSI B17.2-1967, R1990

Phén then | ..
Riénh hen—trye wrén true | REOR then—4 trye
84 | Ca&then : » ] Chi€e Chifu cao,
hen | danh ginh | CNEUTOnG. 4% | oy g | Buidng kinh, £ ¢ Rong, D' | Sau, F

_ +0.005 , 40005 | +0.002 | +0.005
Min. 1 Max [ ngpp | Min | Max | 9005 | -goo0 | -0.000
202 HA6x1/4 | 0.0615 | 0.0630 | 0.0728 | 0.250 | 0.268 | 0.0212 | 0.0635 | 0.0372
202.5]1/16<5116 | 0.0615 | 0.0630 | 01038 | 0.312 | 0330 | 00312 | cos3s | oar2
302.5(3/32+516 | 0.0928 | 0.0943 | 0.0882 | 0312 | 0330 | 00469 [ 00048 | 00508
203 |1146x38 100615 0.0630 | 01358 | 0.375 | 0393 } 00312 | 0.0635 | 0.0372
303 |332«3/8 |0.0028 | 00943 | 01202 | 0.375 | 0393 | oo0469 | 0.0848 | 0.0520
403 |1/8<38  |o01240| 01255 [ 0.1045 | 0375 | 0393 | oos2s | o260 | 0.0685
204 [1716x1/2 | 0.0615 | 0.0630 | o668 § 0500 | o518 | cosiz | ooess | oosre
304 |332x172 | 008280 00943 01511 | 0500 | 0518 | 00469 | 00048 | 00520
404 [1/8x12 | 01240 ] 01255 | 01385 | 0500 | 0518 | ooe2s | 01260 | 0.0685
205 |332x5/8 | 0.0928 | 0.0943 | 01984 | 0.625 | 0.643 | 00469 | 0.0048 | 00529
405 {1/8x5/8 | 0.1240 | 01255 | 01825 | 0625 | 0643 | 00625 | 01260 | 0.0885
505 |5/32x5/8 | 0.1553 | 0.1568 | 0.1668 | 0.625 | 0.643 | 00781 | 01573 | 0.0841
605 |Wi6x6/8 {01863 01880 | 0.1513 | 0625 | 0.643 | 00937 | oases | o097
406 |1/8=3/4 |01240 01255} 02455 | 0750 | 0768 | 00625 | 01260 | 0.0685
506 [532x3/4 | 0.1553 | 0.1568 | 02299 o750 | o768 | cover | 01573 | 0.0e41
606 |3/16x34 | 0.1863 | 0.1880 | 0.2143 | 0750 | 0768 | 00037 | 01885 | o.oes?
806 [1/4~3/4 | 02487 ] 0.2505 | 01830 | o750 | o768 | 04250 | 02510 § o.3t0
507 {53278 | 0.1553 | 0.4568 | 0.2919 | 0.675 | 0.895 | ovo7et | 01573 | 0.0841
607 |316x7/8 | 0.1863 | 0.1880 | 0.2763 | 0.875 | 0895 | 0.0s37 | 0.1885 | 0.0987
707 |732«/8 | 0.2175| 02193 | 0.2607 | 6.875 | 0.895 | 01003 | 02188 | c.1153
807 [1/4x78 | 02487 | 02505 | 0.2450 | 0.875 | 0.895 | 01250 | 02510 | 0430
508 |3/161 0.1863 | 0.1880 } 0.3393 | 1.000 | 1.020 | 00937 | 0.1885 | noger
708 |7/32: 02175 | 02133 | 03237 | 1.000 | 1.020 | 01003 | 02198 | 01153

808 11/d4x1 0.2487 1 0.2505 | 0.3080 | 1.00C | 1.020 | 0.1250 02310 | 0.1310
1006 15161 03111 | 0.2130 | 0.2766 | 1.000 | 1.020 | 0.1562 0.3135 | 0.1622
1208 {3/8=1 0.3735 | 0.3755 | 0.2455 | 1.000 { 1.020 | 0.1875 0.3760 | 0.1935

609 |316x1-1/8 [ 01863 | 0.1880 | 0.3853 | 1125 | 1.145 | 0.0937 01885 { 0.0097
709 |7/32x 1-1/8] 0.2475 [ 0.2993 | 03697 | 1125 | 1145 | 0.1093 02195 { 0.1153
BO9 | 1/4x1-1/8 102487 | 0.2505 | 0.3540 | 425 | 1445 | 0.1250 02510 | 0.1310
1008 |5/16+1-1/8 [ 0.3111 | 0.3130 | 0.3228 | 1.125 | 1145 | D.1562 0.3135 | 0.1622
§10 |[3/16~1-1/4 | 0.1863 | 0.1880 | 0.4483 | 1.250 | 1.273 | 0.0937 0.1885 | 0.0897
710 _7/32x1.1/4 {02175 ] 0.2193 § 0.4327 | 1.250 | 1.273 | 0.1093 0.2198 | 0.1153 |
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Bang 5 (tiép theo), Tidu chuidn ANSI, kich thude rianh lip then Woodruff
AMSI BI7.2.1967, RI990

ftanh then—iryc Pl:l:: ::'uin Ranh Ien—4 tryc
Chidu Chifu

“?g‘ d::h“:!?:h chidu rong, A* | " | Bung kinh, £ { T |Rong. | Sau, £
, 0005 | +0.005 | +0.002 | +0.005

Min. | Max 4 oo | ™ | M 005 | 0000 | 0000

10 |1/4=1-1/4 | 0.2487 | 02505 | 04170 | 1.250 | 1.273 | 01250 | 0.2510 { 0.1310
1010 {6716=1-14. | 03111 | 03130 | 03858 | 1250 | 1273 | 01562 | 03135 | 0.1622
1210 |a8x1-14 | 03735 103755 | 03545 | 1250 | 1273 | 04875 | 0.a760 | 0.1935
811 |1/4x13/8 | 0.2487 | 02505 | 0.4640 | 1.375 | 1388 | 01250 [ 02510 | 01310
W01 |516x1-3/8 | 03111 | 0.3130 | 04328 | 1375 | 1388 | 01562 ) 0.3135 § 0.1622
1211 |a8-1-38 | 03735 [ 03755 [ 04015 } 1375 | 1398 | 01875 | 63760 | 0.1935
812 |t4x1-72 | 02487 | 0.2506 | 05110 | 1500 | 1523 | 01250 | 0.2510 | 0.1310
1012 |516x1-122 | 03111 | 03130 1 04708 | 1500 | 1523 | o.4s62 [ 09135 | 0.1622
1212 |38xi-12 | 03735 | 03755 | 0.4485 | 1500 | 1523 | 01875 | 0.3ve0 | 01935
6171 |3116x2-1/8 | 0.1863 | 0.1880 | 03073 | 2125 | 2160 | 0.0937 j 0.1885 | 0.0997
8171 |1ix2-1/8 | 02487 | 02505 | 02780 | 2125 | 2180 | 01250 | 0.2510 | 0.1310
1017-1|516x2-1/8 | 03111 | 0.3130 | 02448 | 2125 | 2160 | 01562 | 0.3135 | 0.4622
1217-1|8«218 | 09735 [ 0.9755 1 02135 | 2125 | 2160 | 01875 | 0.3760 | 0.1935
617 §316.2-1/8 | 0.1863 | 0.1880 | 0.4323 § 2425 | 2160 | 00937 | 0.1885 | 0.0997
817 |14x2-1/8 | 0.2487 | 0.2505 | 0.4010 | 2125 | 2160 | 01250 | 0.2510 | 0.1310
1017 [5M6=2-1/8 | 0.3111 | 03130 | 0.3698 | 2125 | 2160 | 01562 | 0.3135 | 0.1622
1217 |3/8«2-18 | 0.3735 | 0.3755 { 0.3385 | 2125 | 2960 | 01875 | 03760 | 0.1935
8221 11/4x2-2/4 | 0.2487 | 0.2505 | 04640 | 2750 | 2785 | 04250 1902510 | 0.1310
1022-1|516x2-34 | 0.3317 ] 0.3130 | 04328 | 2750 | 2785 | 04562 | 0.3135 | 0.1622
1222-1| w8234 | 0.3735 | 0.3755 | 04015 | 2.750 | 2785 | 0.1875 | 0.3760 | £.1935
1422-1|71162-34 | 0.4360 [ 0.4380 | 0.3703 | 2750 | 2785 | 02187 | 0.4385 | 0.2247
1622131722344 | 0.4085 | 05005 | 03390 | 2750 | 2785 | 02500 {05010 | 0.2560
827 |vax234 | 02487 | 0.2506 | 06200 | 2750 | 2785 | 01250 | 0.2510 | 0.1310
1022 [516x2-3 | 0.3111 | 03130 | 05888 | 2750 | 2785 | o.4562 | 0.3135 | 0.4622
1222 |a/8<2-34 | 03735 | 03755 § 05675 | 2750 | 2785 | 0.1675 | 0.3760 | 0.1935
1422 {7116x2-74 | 0.4360 | 0.4380 | 05263 | 2750 | 2785 | 02187 | 0.4385 | 02247
1622 {2234 | 0.4085 | 0.5005 | 0.4050 | 2.750 | 2785 | 02500 | 05010 | 0.2560
1228 |38.312 | 03735 | 03756 | 07455 | 2500 | 3535 | 04875 | 0.3760 | 0.4935
1428 [716.3-172 | 0.4380 | 0.4380 | 0.7143 | 2500 | 3.535 | 0.2187 | 0.4385 | 0.2247
1628 Mr2x3-1/2 | 0.4085 | 0.5005 | 0.6830 | 3500 | 3535 | 02500 | 05010 | 0.2560
1828 [9r16x3-172 | 05610 | 05630 | 0.6518 | 3500 | 3535 | 02812 | 05635 | 02872
2028 [5/8.3122 | 0.6235 | 0.6286 | 0.6205 | 2500 | 3585 | 03125 | 06260 | 0.3185
2228 [1116.3-172] v.68s0 | 06880 | 05803 | 3500 | 3535 | 0.3437 | 0.6885 | 0.3497
2428 3ax3-1/2 | 0.7485 | 0.7505 | 0.5580 | 3500 | 3535 | 0a7s0 jo7s10 | 0.3810

® Cac gid tri ehidu rdng A dugc xac lap vdi chidu rdng ranh then (truc) cyc dai ia gid tr| iép
nhan then vdi d6 14p 1Hng 1dn nhat phi hop véi su bie ddm &n khdp then trang ranh {iryc).
Chiéu réng ranh then cyc tidu 12 gid tri cho phép dd méa tryc I6n nhit co thd chip nhan khi ldp
rap then cyc dai trong rnh then cuc tidu. Cac kich thude A, B, C, va D I8y theo giaa tuyén bign.

Moi kich thudc déu finh theo inch.
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DAO CHUOT

[—- Meép cit
i e sau
Chidu sdu ) ., i EH‘T:

plic Lugn

Thuit n? thing dung trong 1hidt k€ dao chubt

\-uﬁng Tn‘m Rir&h tlun Rinh then 4-riuh Lyc giée
kép,

Eaaaaa@
©

I

Chif ohjt Chtkép RADg trlmg Trbn
G H 1 ]

Hinh 1. Cdc kifu dao chudt rénty v 1§

Budc ring chudt.—Bude ring chust phy thude chidu sau cit hoac chidu day
phoi, chidu dai cdt, lyc cdt can thi&t, v cénp suft may chudt. Cong thic bude
rang chuét gbm:

L = Chiéu dai 16p cdt got bing nguyén cing chudt, inch.

d = Chidu sau cdt/ring duge néu trén Bang 1. (D81 vdi chudt trong, d = chidu
séu cit duge do theo mt phia chubt hoac mét nda hidu s§ dudng kinh cia
cde rang lién tidp khi chudt 15 trdn).

F = Hé s3. (D61 vdi vit lidu don, F = 3 holic 4 vdi cac rang chudt thé, va 6 vai
cac rang chudt tinh, D61 v6i vat liéu déo, F'= 4 - 7 vdi ring chuét thé, va 8
vdi rang chudt tinh).

b = Chiéu réng 16p cdt got bing nguyén céng chust, inch.

P = Ap sust cén thiét tdc dung 1én dién tich bng chidu sau nhan véi chidu
réng cét, tinh theo tadn/in vuéng (Bang 2).

T = Cong suat khd dung clia my chust = 70% cong sudt cuc dai, tinh theo tin,



Bang 1. D li¢n thi€t k& daoe chudt b mat
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. . Chiflu s3u cit inchiriny | Gie trude, Goc sau, 00
Vat liéw duge chud! The* Tinh ) Thé Tinh
Thép dj bén cao 0.0015-0.002 | 0.0005 10-12 1.5-3 0.5-1
Thép d9 bén trung binh 0.0025-0.008 0.0005 14-18 1.5-3 0.5-1
Thép dic 0.0025-0.005 0.0005 10 1.53 0.5
Gang déo 0.0025-0.005| 0.0003 7 153 0.5
Gang xam, mém 0.006 -0.010 0.0005 10-15 1.5-3 05
Gang xam, cing 0.003 -0.005 0.000% 5 1.5-3 0.5
Zn dic khudn kim logi 0.005 -0.010 .0010 12° 5 2
Bdng thau duc 0010 -0.025 | 0.0005 3 0 0
Hegp kim nhdm déo 0.005 -0.010 0.0010 15° 3 1
Hop kim nhim dic 0.005 -0.010 0.0010 12 3 1
Mg dixc khidn kim loai 0.010 -0.015 0.0010 20 3 1

* Nén dung gid trj chiéu sAu cAt thip a8 chubt thd khi chi tiét g4 1Ap khéng qua cung viing,

dun%

sai nhé, yéu ciu dd béng cao, chidu dai cit ludng d&i ngén.

Khi chubt cde vat liéu ndy, cdn sl dung céc bé mit nhin ddi vdi cac khodng cich réng

va thodt phoi.

Bang 2. Ap suit chubt P ding trong cdng thie bude chudt (2)

Vat ligu dugc chudl

Chi€u s4u cil inch/rang

0.024 | 0.010 [ 0.004 {0.002{ o0.001

Ap suft P chudt cit

thea bifn
Ap sufll P, tdn/inch vudng

Thép 4 bén cao 250 32 200-.004" cht
Thép d9 bén trung binh 158 185 243 143-.006", cit
Thép dic 128 158 115-.006", cit
Gang déo 108 128 100-.006", cit
Gang xam 115 115 143 115-.020", ¢t
Blng thanh dic 50 0 | b ] e
Béng thanh, ép néng B5 a F . b
Zn dic khudn kim loai 70 70

Béng thau dic 35 35

Al déo 70 7q

Al dic 85 25

Hop kim Mg 35 s | - 1 .

Buéc téi thidu tinh theo céng thdc (1) dva trén khd ning ti€p nhin cia khodng
thodt phoi. Tuy nhién, gis tri téi thidu phéii khéng nhd hon 0.2 inch, trir khi yéu
cAu buéc nhé hon ddi vdi cde dudng cit ngdn cé thé chip nhin d& ¢6 it nhat hai
ring tiép xic ddng thii véi chi tiét dang chudt. R4t it khi yéu edu bude dudi 0.2
inch trong chu6t bd mit, nhung 6 the can thigt néu k&t hop véi chust trong.
Budge t§i thiéu = 3J/LdF

Budc t4i thiéu c6 thé duge hodc khéng duge sif dung, tiry thuge vAo cdng suat kha
dung cda may. Hé s8 F trong cng thic (1) cung cap sy ting thé tich khi vit lidu
duge chust thanh phoi. N&u dao cé cdc manh chdp ¢6 thé diéu chinh ddi vdi cac

0y
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réing chust tinh, budc cdc rang nay ¢ thé nhé hon bude eta cac rang chudt thé do
chiéu sdu cit d nhéd hon. Gi4 tri cao ciia F d6i véi cac réng chudt tinh nham trdnh
budc rang trd nén qud nho, lam cho phoi xoén khéng tép trung vac khu vyc qui
nhd. Bude cia cdc ring chudt thé va tinh phii bing nhau d&i v6i cic dao chust
khéng c6 cdc manh chdp téch riéng (khéng dp dung cdc gid tri d va F) do d6 mot
s6 rang chudt thé c6 thé duge mai nhu cde rang chust tinh.
Budc cho phép = g (2}

Né&u buée nhin dugc tir céng thite (2) 16n hon bude t51 thidu tif céng thie (1), cAn
sif dung gid tri 1§n hon nay, do dya trén eéng suat kha dung cila mdy, 70% clia s6
tdn T eyc dai. Sy gidm 30% nhim béo dam gidi han téng tai chust do mon dén
cde ludi cat.

Bang 3. Ngoyén nhén giy ra csc van dé khi chudt

:Ifinc:z f Npuyén nhin

Cong suft may khong dik, ring bi cin; ket phoi; dimg mdy khi dang cit got.

B4 thao dao chudl bi dinh phai théo chung dao v chi tigt ra khai may, khng duge thir

Dao bi dinh kéo dao ra bing cach déo chiu quay ciia may. N&u dao vAn cht khi g 18n chi tigt va thl 1dc
! nhe chudi dac ad kéo ra, nén d4t chi tigt co dao chuft I6n may tién, quay chi 18t xuing bé

mit may. G thd cua chi tidt theo chifu doc o€ 1%y dao ra.

Ki#m tra thiét kg dao, cb 18 géc sau rang qué nivd hede chidy sau et finch/rang) qud K,

VAt ligu duge chudt 3 khang dfing nhit—d¢ cing khong 08y, i x6p; chit Am ngudi
khding dilng hogic khang di; thit ke dao chudt khong chulin; dao bi 14, bi cin; 181 cit duge

I;afu:‘ﬂc mai khdng chudn; d8 g4 bj mén,
i Ti€t k& dao chudt chudn & tranh ki nang phoi lich ty & mat rang va nhift qui mic, Mai
cac rong phii chinh xdc, duy tri ding bign dang dao.
Qui tdi; rang bj cin; mai dao khdng chudn; hanh trinh cit bj gian doan; Ap nguge dao
Dao bi aa vdi chi tiét trang dd g4; o€ dao di qua foan b6 18 dn hudng; g4 Mp khdng chudn; 18 bi cong;
20 bi 08Y | 18 mat dinh vi khiing ding; chi tit qua eimg; géc trisic khdng di; chc gic  Adu dao qua shc.
Khi mi vt phdn ¢du dac cin ding d& mai thich hep.
Qui it réing i xic ddng théi trong khi ¢t chi tigt qua cing; g4 (dp dao khang chudn;
Vip dao rung, 14¢ do t4i bign hién.

Cé thé gidi quy§l bling cdch thay ddi 1dc d9 chudt, sir dung téc ring cdt nghisng thay vl
céc ring vuing géc, thay a&i chit 1am ngudi, didu chinh cdc poc trc va sau cim rdng.

Chinh thing hiang khéng chudin khi mai dao trén miy mai, c6 thé do byi trong & I14p dao:
Dao bi lach | g4 I4p dao khdng chudn trong hanh trinh c&t, dic bi# 14 trén may ngang; duling kinh than
trong hinh | dao qud nhé; bign thidn trd kgt ¢4t xung quanh dubng kinh trong {1.D.} clia 18 do tinh khang
trinh it d6i ximg clia cic bé mit duge cdt got; bifin thidn dg cing xung quanh )., cla 1; qué it ring
ti€p xlc khi cit got.

ﬁglnlt:?c mat Mép dao cit qua rfing; sy cd mt clia vdy rén, doe, §; ba-via mai; bdt mai va bt 1am
chutt sgch cdn st lai trén bd mat chudt.

Do sy nhd ién 1if céc ring cb bude déng nhat; ba-via mai rén dao chudt; géc tnwc clia
Vit tron rang qud Kn; dinh vi mit frufic ring chudt khdng déu holdic khdng vudng goc; dao chudt
trong B khéng 02 t4t ¢ céc rang trong hinh tAinh chust. Sitdyng khodng céch ring vi sai hodc ring
chudt cht nghiéng s& ngin chin sy nho 12n cha m31 s§ ring. GG thé loai bd ba-via mai trén dao
chudt bing khdi gl.
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DAO TIEN

e thadt (trafic) ehink
G tiEn phy

Géc thodt san

Binb dac bojic bén kinh mii

Gde thoft bén

Gie nghitng canh cdt chinh
e san phy

Hinh 1. Dang hinh hoc doo tign

Lo tién ba

G titn i .

#oc oghitng cyuh cdt chinh
Gac nphifop
canh ci¢ chinh

Hinh 2. Goc tién trén dao tizgn

. iﬁ .

o
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TIET DIEN XX TIET DEEN X-X
A B C 1] E

Hinh 3. Cdc dang bé gdy phoi trén dao tign
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Bé giy phoi

Kidu bge nghiéng: Géc a gitta béc va ludi cit cé thé thay ddi tir 6 dén 15° hoge lon
han, 8° }a gid tri trung binh. Géc 1§ tudng, chidu rong W va chidu sau G, phu
thude vao toc 46 va lugng &n dao, chidu siu cdt, va vit lidu. Nguyén tdc chung,
chiéu rong W, & ddu dao, khodng 3/32 dén 7/32 inch, va chidu sau 1/54 dén 1/16
inch. Ban kinh bac bing chiéu sdu . N&u dao ¢6 ban kinh mii 1é6n, géc bic & ddu
miil dao cd thé hoi vat (B trén Hinh 3), d& tranh ti&p xdc véi chi tidt. Chiéu rong
K 361 vdi kiéu B khodang 1.5 !an ban kinh mi.
Kiéu bic song song: Bin vé C trén Hinh 3 minh hoa thiét ké ¢6 béc bé gay phoi
song song voi ludi ct. Vi dang nay, phoi thudng thodt ra theo cac doan cong
ngdn. Dang song song ciing ¢6 the 4p dung cho cde dao thing khéng cé goc ludi
cdt bén. Xu hudng vdi dang béc song song 1a ddy phei vé phia chi ti&t, ¢6 thé gay
tac hai cho bé mat gia cong.
Kiéu ranh: Kidu nay (D trén Hinh 3) ¢ rdnh § mit dao do mai. Gita ranh va ludi
cdt 14 phén L. Trong cac diéu kién ¥ tudng, chidu ring L, chidu rong rdnh W, va
chidu sau ranh & phai thay déi ¢ phi hop véi lugng an dao, chidu sau cdt, va vat
lidu. Néi chung, gi tri L khodng 1/32 inch; G, 1/32 inch, va W, 1/16 inch. Hién cé
cac ¥ kidn khac nhau vé gid tri tugng d6i cha kifu ranh va kidu bic. C4 hai kidu
déu cho két qud t6t khi duge phin chia t¥ 1& thich hop theo ché d6 gia cong.
B¢ gay phot khi cdt nhe: Ban vé& E trén Hinh 3 minh hoa dang bé giy phoi déi
khi duge ding trén dung cu gia cong tinh cé chidu sau cdt toi da khoing 1/32
inch. Bdy la dang bé gay phoi kiéu bic ¢d goc 45° va chidu rong t6i da 1716 inch.
Biéu quan trong khi mai phidn bé gay phoi la lam cho b& mat thoat phoi ¢6 do
béng cao, tuong duong véi mai khén, dé tang tudi bén dao cit.
H¢ thong ky hiéu manh chdp phan d§.—Kich ¢ manh chdp carbide dugc
x4c dinh bang dubng kinh ca dudng tron ndi tiep (1.C.), ngoai trit cac manh chip
chit nhat va hinh thoi, sif dung kich thude chiéu dai va chibu réng. P& mé t4 téng
thé manh chédp, hé théng ky higu tidu chudn ANSI B212.4-1986 dugc sit dung véi
timg s& vi tri bidu thi mdt tinh nang cia manh chip. Tiéu chudn ANSI gém cac
thuét ngil théng dung va khuyén khich 51 dung cée thudt ngit it thang dung hon.
Ky hiéu cé d&n 10 vi tri, mdi vi tri x4c dinh mt dae tinh cila méanh chip nhy sau:

1 2 3 4 8 6 7 g 9 1p®

T N M G b1 4 3 A

" Cdc v tri thit tam, ehin, vA mudi chl duge ding khi e y&u cdu.

Hinh dgng: Hinh dang ménh chip duge k¢ higu bing cdc chircai: R, tron; 8, vudng;
T, tam gific; A, hinh binh hanh 85" B, hinh binh hanh 82% C, hinh thei 80° D,
hinh thoi 80"; E, hinh thoi 75" H, lyc gide; K hinh binh hanh 55% L, chit nhét;
M, hinh thoi 88% O, bat gide; P, ngd gi4c; V, hinh thoi 35% va W, tam gidc 80°.
Gdéce thodt: Vi tri thit hai 12 k¥ tu bifu thi gée thoat; N, 0% A, 3", B, 5% C, 7* P, 11%
D15% E, 20" F, 25% G, 30°, H, 0° & 11%; M, 11° & 14 R, 11° & 17°%;: 8, 11° &
20"™*. Khi l4p trén cdn dao, géc thoat thyc c6 thé khde géc thodt cla manh chip.
Dung sai. Vi tri thit ba 1a k¥ tu hiéu thi dung sai kim sodt tinh phan d¢ cia
mdnh chép. Dung sai nay khéng biéu thi phuong phap ché tao.

* @ée this hai la géc mat phuy, €6 thé bién thién khodng +1°,
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Kifu: Kidu manh chip duge ky hidu bang chir cai. A, ¢615; B. o 16 14 miéng; C, cd
16 14 niéng cd hai ddu; F. cic ranh thodit phoi trén ca hai mat; G, nhu F nhung ¢d
18; H, ¢6 16 1a miéng, ranh thods phoi trén mat bé mat: J, ¢6 13, 14 miéng ¢4 hai
dAu. ranh thoat phoi trén cd hai mat; M, ¢6 18, ranh thoat phoi trén mot mét; N,
khdng ¢6 14; Q, ¢6 16 14 migng cd hai ddu; R, khang co 1, ranh thodt phol trén mot
mat; T, e 15, 14 miéng. ranh thoat phoi trén mot mat; U, c6 15, ld migng hai dau,
rinh thait phol trén cd hai mat; va W, ¢6 16 14 miéng. Ché y: Co thé ding diu gach
nghiéng (/) sau vi tri 4 d¢ tich biét gitta phdn hinh dang va phan kich thude ciia
méanh chép, nhung khéng dugce coi 13 vi tri trong mb ta tidu chuan,

Kich e Kich ¢ manh chip duoc ky hi¢u biing s§ mét- hoac hai-chit s6. D1 vdi da
gide déu va hinh thel. day !4 s6 tinh theo phin tdm inch theo kich <& danh dinh ¢ia
duang trén ndi tép; se 14 si mét- hode hai-chiy 86 néu s phan tam la s& nguyén;
1a 56 hai chit 56, gém c4 mot vi urf thap phén, khi khing phai I s6 nguyén. Che
manh chap chit nhit hodc hinh 5inh hanh yéu ciu hai chii s6, chir s§ tha nhat 1a
86 phan tam inch chidu réng va chif 58 thit hai 13 sd phdn tu inch chiéu dai.
Chiéu diy: Chiéu day duye k¥ hiéu bang 56 mat- holc hai-chir 55, bidu thi s§
phan muifi sdu inch chidu day cia manh chip: 1a s6 ot chir s khi 56 phéan musi
sau 14 s6 nguyén; 1a s6 hai chif 83 vdi mdt vi tri thap phan khi sé phdn mugi sdu
inch khang phai la 88 nguyén,

Cdu hink dink cdt: Dinh cdi. hogc ban kinh mai, duge ky higu bang si bidu thi
cdc phdn 1/64 inch; phén phiing ¢ dinh ¢4t hoice mii, dude k¥ hidu bang chitso: 0
ddi vdi goc nhon; 1, ban kinh 1/84 inch: 2. 1/32 inch; 3, 3/64 inch; 4. 1/16 inch; &,
5/64 inch; 8, 3/32 inch; 7, 7/64 inch; 8, 1/8 ioch; A. manh chdp vudng vdi vat goe
45"; D, manh chip vudng vai vat gée 30" . manh chdp vudng véi vat géc 15" F,
méanh chdp vuéng véi vat gic 7" K, manh chdp vuéng véi vat goc kép 30" L,
mdnh chap vudng vai vat goc kép 15" M, manh chdp vudng vdi vat goc kép 3" N.
manh chip tam gide cit ba dinn; va P, manh chdp tam gidc gdc phing,

Binh nghio dinh edt dac bigt. Vi tri tha tdm, néu e6, sau vi tri thir bdy, 14 s& phdn
1/64 inch do song song vdi canh wmat dao.

Chidw: R, phai; L, trdi; ¢ vi tri thd chin khi c6 yéu cdu.

Cde didu kién khde: Vitri thd misi xac dinh cdc didu kién dac bigt (xd 1§ Ludi cit.
dé hang bé mat ...) nhu sau; A, mai, 0.0005 inch dén dudi 0.004 inch; B, mai,
0.003 inch dén dudi 0.005 inch; €, mai, 0.005 inch d&n dudi 0.007 inch; J, dinh
béng, trung binh céng 4 microinch (AA) chi trén bé mét géc thoat; T, vat gde 4m,
chi & mat sau.

Bung sai (+ danh dinh} Dung sai {+ danh dinh}
Ky higu \Buing tran ngi tigp.[ Chidu gay, || K§ hieu | Buong tron nai tigp, Chigu day,

Inch TnLa Inch inch
A 0.001 0.001 H 0.0005 0.001
B 0.001 0.005 1 0.002-0.005 0.001
c 0.001 con K 0.002-0.005 0.001
D 0.001 0.0L5 L 0.002-0.005 0.001
E 0.001 0.001 M 0.002-0.004° 0.005
F 0 0005 0.001 u 0.005-0.010° 0.005
G 0.001 0.0u5 N 0.602-0.004? 0.0

Oung sai chinh xac dudc xac dinh theo kich ¢8 manh chip. Xem ANS| BO4.25.
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Bing 1. Kich ¢3 thdn tiéu chufn ciia cdn dao chip

!f A [ |
(T ,. I
f < 1
K(ch cB thdn - Kich thudc than ;ﬁa tén dao ehip =
¢d hin
In, mm In. mm in. mm
172 « 142 « 4172 0.500 12.70 0.500 12.70 4.500 114.30
58 « 58 » 4-1/2 0.625 15.87 0.625 15.87 4500 114.30
58 « 1-1/4 » 6 0.625 15.87 1.250 nrws §.000 152.40
34 « 34 « 4142 0750 19.05 0.750 19.05 4.500 114.30
I =16 0.750 18.05 1.000 25.40 6.000 152.40
4 = 1-114 =< 6 0.750 19.05 1.250 31.75 6.000 152.40
1x1=6 1.000 2540 1.000 25.40 6.000 152.40
1x«1-14 « 8 1.000 25.40 1.260 31.75 6.000 152.40
1=1-9/2« 6 1.000 25.40 1.500 3810 6.000 152.40
1-1/4 = 1-14 = 7 1.250 n7s 1.250 .75 7.000 177.80
1-1/4 » 312 = 8 1.250 3175 1.500 38.10 B.00) 203.20
1-3/8 = 2-1/16 = B-3/8 1.375 34.92 2.062 5237 6.380 162.05
112 = 1142 < 7 1.500 38.10 1.500 38.10 7.000 177.80
1-3/4 x 1-3/4 < 9-1/2 1.750 44.45 1.750 44.45 9.500 2410
2x2=x=8 2.000 50.80 2.000 50.80 8.000 20320

® Chidu dai can, co thé khac nhau tay theo nha ché tao. Chidu dai than thyc t8 phuy thude
vao kiéu cdn dao.

Ky higu cdn dao ehdp: Hé thong ky hidu tuan theo Tiéu Chuidn Quéc Gia My,
ANSI B212.5-19886, cdn dao hé mét vdi cdc manh chdp phan d3.
Mbi vi tri trong h@ thdng k¥ hidu mot tinh nang theo thit tu

1 2 3 4 5 - 6 - 7 - 8 - 9 _ 10

C T N A R - 8 - 25 - D - 16 - Q@

1) Phuang phdp kep mdnh chdp ldp ngang: Phuong phép giit hoac kep chat duge
ky higu bang chir cai: C, kep phia trén, manh cLip khéng 6 15; M, kep phia trén
v& 18, mdnh chép c6 15; P, kep chit 15, mdnh chip ¢6 16; 8, kep bing vit qua 13,
manh chip cé 14; W, kep chat bing ném.

2) Hinh dang mdnh echdp: Hinh dang manh chip duge ky hidu bing chif cdi: H,
lyc gide; O, bit gide; P, ngh gide; 8, vuéng; T, tam gidce; C, hinh thoi, géc xen gida
80°; D, hinh thoi, g6c xen gitra 55%; E, hinh thol, gdc xen gita 75°;, M, hinh thoi,
géc xen gita 86°; V, hinh thoi, géc xen giita 35°; W, luc gidc, goc xen giia 80°; L,
chi¥ nhit; A, hinh binh hanh, géc xen gitia 85°; B, hinh binh hanh, géc xen giita
82°; K, hinh binh hanh, géc xen gita 55%; R, tron. Gdc xen giira ludn ludn 1a gée
nhé.

3} Kifu cdn dao: Kidu cdan dao quy dinh kifu than va goc ludi cdt bén hoidc géc
Ls@i it cudi, hode cong dung ciia cén dao, duge ky hidu biing chif cii: A, thin
thidng vai géc ludi cdt bén 0°; B, than thing véi géc lu@i cdt bén 15°; C, than
thdng véi géc ludi cdt cudi 0°; D, thin thing v6i géc ludi cdt bén 45°; E, thin
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thdng vai gée 1udi cdt bén 30° F, than cong véi ghe luti ¢4t cudi 0% G, than cong
vai goc ludi ¢4t bén 0% J, thin cong véi gbe ludi cit bén 3°; K, than cong vdi goc
ludi it cudt 15° L, than cong vdi goe lugi cit bén dm 5° va goe ludi cdt cudi 5°; M,
thén thdng vdi goc 1udi cdt bén 40° N, thin thing vdi goc ludi cit bén 27°; R,
thén cong vdi gée ludi cidt bén 15°; 8, than cong vdi gée |udi cdt bén 45°: T, than
cong vdi goe ludi cdt bén 30° U, thin cong vdi gée ludi cit cudi Am 3°; V, thin
thdng vai géc Judi cdt bén 17.5° W, than cong vdi gée udi cit cudi 30°; Y, than
cong vdi goc ludi cit cudi 5°,

4) Khodng ho (gée thodt): Khodng ho clia manh e¢hdp duge ky hiéu theo chif céi:
A, 3% B, 5% C, 7°; D, 15°;, E, 20% F, 25° G, 30° N, 0°; P, 11°.

5} Chiéu dao: Chiéu dao duge ky hiéu bing chircdi: R, phai; L, trai; N, trung hoa.
6) Chiéu cao dao déi vai tiél dién thdn chi nhdt: Chidu cao dao d6i vdi can dao cé
tidt dién than chi nhat va chidu cao 1uGi cit bing chidu cao than dudc cho theo
hai chit s& biéu thi gia tri nay thee milimét. Vi du, chidu cac 32 mm s& duge ma
hoéa 14 32; 8 mm duge ma hda 12 08, gi4 tri mét chit sé phai ¢6 s& zero ding trudc.
7 Chidu réng dao d61 vdi tiét dign thdn chiz nhagt: Chidu rong dao 481 vdi cdn dao
c6 tigt dién thdn chd nhat duge cho theo s8 hai chir 56 bidu thi gid tri nay theo
milimét. Vi du, chiéu réng 25 mm s& mna héa 1a 25; 8 mm s& m4 héa la 08, gia tri
mat chif 58 phai cé $6 zero ding trusc.

8) Chidu ddi dao: Chidu dai dao duge ky hidu bang ¢hi cdi: A, 32 mm: B, 40 mm;
C.50mm; D, 60 mmm; E, 70 mm; F, 80 mm; G, 90 mm; H, 160 mm: J, 110 mm. K,
125 mm; L, 140 mm; M, 150 mm; N, 160 mm; P, 170 mm; Q, 180 mm; R,
200 mm; 8, 250 mm; T, 300 mm; U, 350 mm; V, 400 mm; W, 450 mm; X. chidu
dai s& dugc chuyén bigt: Y, 500 mm.

9) Kich cd mdnh chdp: Kich ¢@ manh chip duge ma héa nhu sau: Pai véi cac hinh
dang minh chdp C, D, E, H, M, O, P, R, S, T. V, chiéu dai canh (dung kinh 48}
v6i manh chip R) theo milimét sit dung 58 hai chi s6, bé qua ¢4c 56 sau ddu thap
phan. Vi du: ky hiéu cia chidu dai cach 16.5 mm 12 16, D6i véi cde hinh dang
manh chdp A, B, K, L, chiéu dai lu@i cit chinh ho#ic chiéu dai luai c4t dai theo
milimét ma héa theo s& hai chif s§, bd qua cdc 56 sau dau thap phan. Néu kg hiéu
nhan dugc chi c6 mét chir 56, phai ¢6 s8 zero diing teude. Vi du, ki hiéu luai c4t
chinh 19.5 mm s& 12 19; ludi cdt 9.5 mm 6 ky higu 09.

10) Dung sai: Dung sai dac bidt duge k¥ hidu biing chit cdi: Q, dao phan loai theo
miét dudi va mat dau; F, dao phan loai theo mat dudi va mat trudc; B, dao phan
loai theo mit dudi, mat tride, va mat ddu. Dao phén loai ¢6 dung sai +0.08 mm
déi vdi céc kich thude F, G, va C (Bang 2).

Bang 2. Ky hi¢uo phiin loai cin dao— Vi tri 10 ANSI B212.5-1986

Ky higu chii céi
1] F B
Dao phén loai theo mdt dudi va Dao phdn logi theo mt dubi va  Dag phan loai theo mit dudi,

Phin mit ddu mt truéc mit treic, vi mit ddu
wl TR ) ] ! =
can

d oo —— R

a0 F € T_ |-— o l _h”.
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Cdn dao véi mdnh chdp ding cho NC: Cdn dao v§i méanh chdp ding trén may
tién CN thuing duge ché tao vé tigu chudn chinh x4c cao hon cdn dao théng
thuting. Khi 4p dung, cdn quy chigu theo Tiéu Chudn Quic Gia My B212.3-1986,
Can dao chinh xédc d6i vdi manh chidp phan 48. Tidu chudn nay gdm céc yéu cdu
kich thude, kiéu ddng, va k¥ hiéu cdn dao chinh xdc d61 vdi mdnh chdp phan dé,
duge dinh nghia 14 edn dao dinh vi manh chdp chudn (két hop céc chiéu day
manh chip va miéng ném 16t) tir cdc bé mat trude hode mat ddu va mat dudgi dén
kich thude chuyén biét vdi dung sai +0.003 inch (£0.08 mm). Trong lép trinh CN,
quy dao ldp trinh theo tim cta dinh dao, la tdm dinh hode ban kinh mai cia
ménh chdp. Céc bé mat gia céng 1a két qua cha quy dac mii va ludi cdt chinh, do
d6 can bu c¢ho ban kinh mii dao va géc ti€n khi viét chugng trinh. Bang 3 tur
B212.3 cung cap kich thuéc bt d8i véi cdc kidu ddng can dao khac nhau. Piém
quy chigu duge x4c dinh theo giao di€m cia cdc dubng kéo dii tir cdc Ludi cat
chinh va phuy, 1a vi tel dinh ciia dao cét miii nhon. Cic khodng céch tir diém nay
dén ban kinh mii 13 LI va DI; L2 va D2 la cac khoang cdeh tir dinh nhon dén
tdm bdn kinh mii. Cée dao tidn ren c6 géc sdc khing yéu cdu b bdn kinh. Céc
kich thude quan trong khac trong l4p trinh dao tién ren duoce cho trong Béng 4.

Bing 3. Bt bdn kinh miii dao ANST 8212.3-1936

Bign dang vudng
c Tign, goc din 15°
FL B4n kinh | -9 L-2 D-| D-2
Kitu B2 o1 /64 | 0.0035 | 0os91 | o.0009 | 0.0110
va kifu R 1732 | 0.0070 | 0.0383 § 0.0019 | 0.0221
3/64 {00105 § 0.0574 | 0.0028 | 0.0331
116 | 0.0140 | 0.0765 | 0.0038 | D.0442
Tign, géc diin 45°
Ban kinh |  L-1 L2 D-1 D-2
Kiéu D* 1/64 | 0.0065 | 0.0221 | 0.0065 0
va ki€u § 132 | 0.0120 | 0.0d42 [ oot20 | o
Y64 00194 | 0.0863 | 00194 0
116 [ 00250 | 0.0884 | 002591 0
Vat mat, géc din 15°
Ban kinh | L1 L2 0-1 D2
Kidu o 164 1 0.0008 | 0.0110 } 0.0035 | 0.0191
1732 | 0.0019 | c.0221 | 0.0070 | 0.0383
64 | 0.0028 | 0.0331 | 0.0105 | 0.0574
1716 | 0.0038 | D.0442 | 0.0140 | 0.0765
Bién dang tam giae
—c Tign, goc din 0°
Ll e Bédn kinh{ L-1 L-2 D-1 0-2
i 6 F L2 ._]r 164 | 0.0114 | 0.0271 0 | ooiss
l'i'; 1132 [00229 [ oos#1 | o | 00312
T3, } 364 [00343 | oost2 | o | voses
I 116 [on4s8 [ o082 | o | noses
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Bing 3 (#iép then). Bl bdn kinh mili dao ANST B212.3. 1986

Biéin dang tam gidc

¢ Tién va vat mjt, goc din 15°
R Ban kinh { L1 L2 § o | o2
:iiye‘?n 164 | 0.0146 | 0.0302 [ 0.0039 | 0.0081
va kiéu 1732 |0.0291| 0.0604 | 0.0078 | 0.0162
as4 | 0.0437 | 0.0006 | 0.0117 | 0.0243
116 | 0.0582 | 0.1207 | 0.0156 | 0.0324
Val mat, géc din 90-
Ban kinh | L1 L2 § 01 | D2
Kiéu P 14684 0 | 00156 | 0.0114 | 00271
1432 0 | 00312 [0.0229 ] 0.0541
64 ¢ | 0.0469 | 0.0343 | 0.0812
1/16 0 100625 | 0.0458 | 0.1082
Tién v4 val mat, géc din 3°
Bén kinh L-1 L-2 D-1 0-2
Kifu J° 164 | 0.0106 | 0.0262 | 0.0014 | 0.0170
1732 00212k 0.0524 | 0.0028 | 0.0340
a4 003181 00786 | 0.0042 | 0.0511
1116 L0.0423 | 0.1048 | 0.0056 j 0.0681
Bitn dang hoi 30°
C Tién v vat mt, géc din 0°
£ Bankinh | L1 | 2 | o1 | D2
Kide G B2 164 |oooao|oose| o |[oo1ss
1732 |oooso| o031z o o032
) _ } a4 |ooooo|oossa| o 00469
D-t Ll:’éu._ 116 Joo120|oov4s| o | 00625
.- Tign va vat mat, goc din nguge 5°
Bdn kinh | L1 L2 | b1 | D2
_ F 1164 | 0.0016 | 0.0172 | 0.0018 | 0.0172
Kiéu | D2 132 {00031 | 0.0344 | 0.0031 | 0.0344
L _l. 364 | 0.0047 | 0.0516 1 0.0047 | 0.0516
o —-J L2 % - | 116 | 00062 | 0.0688 | 0.0062 | 0.0688
—be 1.
—C Yat mat, goc din 0°
R Ban kinh | L1 L2 |} o1 | b2
Kiéu P Foopa 1764 0 | 00155 | 0.0030 | 0.0186
J_ | 1/32 0 | 00312 |0.0060 | 0.0372
- -— 3464 0§ 00469 | 0.0090 | 0.0559
S T Mt 116 0 | 00625 | 0.0120 [ 0.0745
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Bang 3 {4iép theoj. Bl bin kinh mili dac ANSI B212.3-1986

Bién dang thai
¥ Tién, goc din 15°
B Ban kinh [ L-1 L-2 D-1 0-2
Kido l } 1764 }0.0011 | 00167 | 0.0003 | 0.0117
T l 1732 | 0.0022 | 0.0384 | 0.0006 | 0.0234
B2~ 364 | 0.0032 | 00501 | 0.0009 | 0.0351
bo——cC 116 | 0.0043 | 0.0668 | 0.0012 | 0.0468
Yat mit, goc din 15°
¢ 15(\ Ban kink | L-1 L2 -1 0-2
Kifs Ko D1 1/64 | 0.0003 | 0.0117 | 0.0011 | 0.0167
] — 1732 | 0.0006 | 0.0234 | 0.0022 | 0.0334
b2 %) 254 | 00009 | 0.0351 | 0.0032 | 0.0501
c 116 | 0.0012 | 0.0468 | 0.0043 | 0.0668
Bién darg 55°
Gia cdng bign dang, gac din nguge 3°
Ban kinh | L1 L2 D-1 D-2
Kidy J° 164 | 0.0135 } 00292 | 0.0015 | c.o972
1432} 0.0271{ 00583 | 0.0031 | 0.0343
364 | 0.0406 | 0.0875 | 0.0046 | 0.0519
116 | 00541 | 0.4166 | 0.0062 | 0.0887
Bién dang 35°
Ki€u J chc C Gia cong bign dang, géc din nguoe 3°
dao ranh B4n kinh | L1 L2} D1 D-2
”;‘;""gfé“ 164 | 0.0330 | 0.0487 | 0.0026 | 0.0182
thoit sau 1/32 | 0.0661 { 0.0973 | 0.0051 | 0.0364
awam?at 3/64 100081 | 6.1460 | 0.0077 | 0.0546
bén & 116 | 01322 | 0.1947 | 0.0103 | 0.0728
Gia cdng bign dgng, goc din 5°
Bin kinh | L1 -2 D-1 D-2
Kidu L° 1/64 | 0.0324 | 0.0480 | 0.0042 | 0.0198
= 1732 | 0.0648 | 0.0360 | 0.0086 | 0.0308
R _:[ LF}il.z —t—— 364 | 0.0971 | 0.1440 | 0.0128 | 0.0507
115 | 0.1205 | 0.1920 | 0.0170 | 0.0795

? L-1va D-1 qua dinh nhon d&n bén kinh mii; L-2va D-2 qua dinh nhon dén tam ban kinh
miii. Kich thudc D-1 d8i véi cac daokidu B, £, O, M, P, 5, T, va V14 qua dinh nhon ciia manh
chédp dén dinh nhon tai giao tuyén cia dudng trén goc din & (Ldi &t manh chdp va kich thude
C. Kich thude L-1d3i véi dao kiSu K qua dinh nhon clia manh chip dén giao didm cla géc dan
va kich thude F.

Moi kich thudc d&u tinh theo inch.
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Bang 4. Bl bdn kinh ménh chip dao tién ren trong Ip trinh CN

Leai ren
Kich c#
mdnh chip T R v Y X z
2 Rgng 532 0.040 0075 0.040 0.024 0.140
] Rdng 3/16 0.046 0093 0.054 2031 0183
4 Rgng 1/4 0.053 0128 0.0 0.049 0.239
A Réng 38 0.099 0190
Ren nhon Ren Acme 29° Ren-V 60°
% 7
B %
by ¥,
I
. l—- 2 —Jex —-h——n —-”——'r s ool
NTR-B NTB-A NA NTF NT

Mai kich thude déu tinh theo inch

Céc ky tu C va F 13 kich thude can dao khdc véi kich ¢ than. Trong moi trudng
hgp, kich thude C song seng vdi chidu dai than va kich thude F vudng goc véi
kich thudc bén; cac kich thude thue do nha ché tao cung cap. Déi véi can dao kidu
K, kich thude C 14 khodng cdch tif cudi than dén dinh tiép tuyén ciia ban kinh
mili vi ludi cdt ctia manh chip. P& véi cdc cdn dao khde, kich thude C la tir cudi
thin dén ti&p tuyén bdn kinh mii cia manh chdp. Kich thudc F trén cdc can dao
B, D, E, M, P, va ¥V duge de tir mét lung oia thin dén tiép diém ban kinh mii va
Ll ¢dt bén ctia manh chip. Péi véi cdc can dac A, F, G, J, K, va L, kich thuge F
la khodng edch tif mat lung cia thén d&n ti&p di€m ban kinh miii clia manh chip.
Trong cac thiét ké nay, ban kinh mii 12 bdn kinh tiéu chufn véi cdc gia tri da

cho trong phan Cdu hinh dinh edt (trang 175).
Bing 5. Hop kim ciing carbide

Thanh phin Tinh ning Chu thich
B cimg va tinh chfing mai mdn ting khi
We/Co Khing thiy rd xfp khi phong dai 16i da | gidm lugng Co {t6i thifu 2-3% Co). BY dai
Cé tinh chéng mai mdn rdt cao. ting, 49 cimg gidm khi cd hat WC va lugng
Co ting.
Wemc/ce | DU a€ ¢t got thép va hgp kim Fe. Ddn | Chiing 3n man do khuyEch tan & nhigt d6 cao
hon v& chéing mai man thip hon WC-Co | gly ra pha hity hoa hoe va B b mit. -
Chi y8u df c3t got thép. CAi thién cdc tinh | Trir load carbide ¢ tréng phi, dy 12 1hai hgp
WE.TIC-Tac | 1400 ciba WC-TiC-Go ¢6 thé ct got néing | kim cimg théng dung nh&t. Khéng co tinh
{NbC)-Co vdi tdc d cao cho mot loai thép, k& ca | chBng mai mbn vi hat nhu WC-Co, khdng co
thép khéng T austenile. Cit got gang cdu | tinh chéing B b& mit nhu carbide o6 Irdng
va hop kim Ni. phii v cerment cg sd TiC.
Ham lugng chdt k8t dinh cao (50-60% thé
TiC-két dinb | Ding lam khubn déip, rém, khudn kéo, gia [ tich) vi 88 cing thdp so v cdc hgp kim
bling thép cdng cic chi tigt vai kha ning gia cing | cing khic, bién thién n vé tinh chat khi
hodc hgp trude khi nhigt leyén o gidm chi phi san | nhiét luyén. Thanh phin chinh gém TiC, thép
kim xuft, nhiét Wyén; mdt 58 ¢ co WC holc lign két
béing hgp kim Ni hodic hgp kim Cu,
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CAC NGUYEN CONG CAT GOT

Gia céng nhém.—Cé thé gia cong mot 56 hop kim Al ma khéng cdn chat bai
tron hodc lam ngudi, nhung d€ dat két qud t6t can ¢d chat bdi tron thich hap,
ching han ddu haa tan.

Dao c4t got Al va hop kim Al cdn cé gdc thodt va goc sau ldn hon so vdi gia cong
thép. P§i vdi dao tidn thép gi6, nén ding cdc géc nhu sau: géc thoat, 14-16°; goe
sau chinh, 5-20°; géc sau phy, 15-35°. Ddi v6i hgp kim mém ¢6 thé sit dung céc
goc 16n han. Hop kim Al giau Si va mét s6 khée 6 tinh mai mon rat cao trén dao
cdt. Tuy cdc loai hgp kim nay 6 thé cdt got t5t biing dao thép gis. nhimg vin nén
ding hop kim ciing carbide do tinh chéng mai mon rt car cia ching. Cdc géc
dac nén ding trén dac tién gdn carbide bao gdm: goéc th. t, 12-14°; gdc sau.
0-15°; géc sau phy, 8-30°

Dao cdt dut va dao tién ranh d€ gia cong Al va hgp kim Al phdi c¢é gée sau chinh
12-20° va géc sau phu 8-12°. Cé thé tién ren bing dao mét Iu@i cit cho nhém ki
¢4 loai mém nhat. Kinh nghigm dudng nhu hoi khic nhau vé géc sau cia dao tién
ren mot ludi cdt. Mot s6 thich ditng goc sau chinh va géc sau phu 1dn, dis diéu nay
yéu cdu chinh sia géc dan eda dao d€ tao ra bién dang ren chinh xdc. Khi ca hai
g6e nay déu bing zero, géc ddn clia dao duge mai bing géc ti&n cda ren. C6 thé
cit ren cho nhém vdi dao tién ren cé goc sau bAng zero, sif dung géc thoat lan,
16-18° déi dién vdi mat trude cia ren va 12-14° d6i dién véi mat sau cda ren.
Trong cde trutmg hop d6, 1udi cdt phai duge mai hai vat,

Thutng khé dat duge 48 béng bé mat cao trén Al va hyp kim Al, dic biét la cac
kim loai mém. Khi yéu cdu dé béng bé mat cao, dao cit phéi duge mai khén cdc
mat ti&p xde. Sy mon dao 1 khang thé tranh, nhung khéng duge phép qud nhanh
trude khi thay ho#ic mai lai 1ugi cit. DAu khodng gidu luu huynh hoac ddu hoa tan
tii nang c6 thé gitp 1am tang 46 béng bé mat gia cong. Tuy nhién, d€ cé két qua
t&t, cAn ding dao cat kim euong. C6 thé nhan duge 46 bong bé mat rat cao ngay
¢4 trén hop kim Al va Al mém duge gia cong biing loai dung cu cit nay.

Tuy ¢ thé diing dao phay thudng trong xudng ca khi, noi khéng thuong xuyén
gia céng cée chi tigt nhém, nhimg két qua t6t nhat cé the dat duge néu ding dao
phay géc xo#n 16n, rang tha, vdi chc gée thoat lon. Nén ding cdc gdc thodt 1dn
dén 10-12°. Khi phay ngén va phay mit ddu cdc bién dang, sir dung céc rang chu vi
trén dao phay mat ddu, phay thudn {cdn goi la phay xudbg) & tao d6 béng tot hon
trén bé mat gia céng so v6i phay nguge {phay 1én). Dao phay mat phai e6 goc truc
1én. Céc mai khoan xofn tidu chudn co thé ding dé khoan Al va hop kim Al khéng
may khé khin, i mii khoan géc xofin cao théng dung hen. Ranh xofin rong va goc
xo4n cao trong céc mai khoan nay giup thoat phoi d& dang. Miii khoan xoin lusi
carbide ¢é thé ding dé khoan Al va hop kim Al, ¢6 uu didm trong mét s& ing dung
sAn xuit. Tard tay va may tiéu chudn cd thé dung 4@ tard ren cho Al va hop kim Al
nhung mii tard ren mai ranh xodn thubmg cho két qua t5t hon. Kinh nghi¢m che
thay loai mii tard nay ¢6 rinh xoén mai theo chiéu phéi khi cét ren thuén va gée
xofin tuong tf gée xodn trén mii khoan xodn titu chufin.

Gia cong manhé..—Cé thé gia cdng hop kim Mg véi sy tidu thy céng sut/in® cit
got tuong déi thap. Trong thye t& thutng dimg téc 46 cit cao véi chifu sdu cdt va
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an dao tuong ddi tho. Dac biét 13 ¢6 the nhan duge d6 béng cao dén mite thudng
khong edn mai dé cai thién da béng gia cong. Cong sudt can thiét 44 gia cong Mg
thudng trong khodng 0.15-0.30 HP/in*/min. Tuy gia tri nay la thap, dac bist khi
s0 sanh v6i cOng sudt cdn thiét d€ gia cdng gang va thép, nhung tdng cong sudt
gia cong Mg thudng kh4 cao do tée d5 cét rat nhanh.

Nén ding dao carbide d€ c6 hiéu suat t6i da, diz thue t& thusng ding dao thép gié.
Dao phéi duge thiét ké dé dé thoat phoi va gidam ma sat bing cach dung cdc bé
mit thodt phoi duge ddnh béng, khodng thodt phoi rong, géc thost lén, va dién
tich ti€p xtc nho. Cdn luén ludn sit dung cde dao c6 ludi odt rdt sde.

Lugng dn dao va téc dg d6i voi Mg: Téc 49 c6 thé cao dén 5.000 ftymin khi tién
thé va tinh, dén 3.000 ft/min khi phay thé, va dén 9.000 ft/min khi phay tinh,
Dé1 véi tién thé, nén ding cde t8 hop sau day vé tdc d¢ theo fi/min, &n dao/vong
quay (in/vdng), v chidu sdu edt: Téc d§ 300-600 f/min—in dao 0.030-0.100
infvong, chiéu sau cit 0.5 inch; tac 46 600-1.000—an dao 0.020-0.080, chidu sau
cit 0.5; téc d8 1.000-1500— &n dao 0.010-0.060. chidu sdu cit 0.3; toc da
1.500-2.000—4n dac 0.010-0.040, chidu séu cit 0.2; t5c dé 2.000-5.000—an dao
0.010-0.030, chidu sau cdt 0.15.

Gde dao tign d6i véi Mg: Géc sau thye, két qua tir gé¢ sau chinh va phy thuimg 1a
10-15°. Goe sau chinh khoding 10-20°. gée sau phy 0-10°. €6 thé giam géc sau
cainh dé tang khd nang bé giy phoi. Géc sau chinh cdn gidm dén 2-8° trén cdc
dao dinh hinh ho#c dao ring dé€ giim sy vap dao.

Dao edt dit: D8 vdi loai dac nay, géc sau chinh khodng 15-20°, vat mat trude
8-12°, vat bén duge do vudng gée v6i mat dinh 8°, vat bén do theo mat phing ctia
mit dinh 3-5°.

Phay Mg: N6i chung, nén dung dao kiéu rang thé, sé rang hodc &6 ludi cdt
khodng 1/3 - 1/2 s¢ rang théng dung; tuy nhién, loai dao 4t hai Lui eing cho két
qud tdt. V& nguyén tdc, khodng hd chu vi chinh khoéng 10° k& tisp khodng hd
phu 20°. Phin giita hai khodng hif nay phéi hep, chidu ring chi 3/64 - 1/16 inch.
6c thodt duong, khodng 15°.

Déi vai phay thé, téc o (ft/min) dén 900—lugng an dao, inch/r&ng, .005-0.025,
chidu sdu cdt d&n 0.5 inch; d6i vai tée d4 900-1.500—in dao 0.005-0.025, chidu

sdu cit d&n 0.375; 461 véi tde dé 1.500-3.000—4n dao 0.005-0.010, chiéu sdu cit
dén 0.2 inch.

Khoan Mg: Néu chidu sau 15 nhé hon nam ldn dydng kinh mdi khoan, ¢6 thé
ding miii khoan xodin tiéu chudn véi cc ranh thodt dénh béng cao. Gée dinh c6
thé bién thién tic 70° dén 118°. Géc thoat khodng 12°. Mai khoan phai ludn ludn
séic c6 cdc géc ngoai hoi bo tron d8 tang ¢ bong. Doi vdi khoan 16 sau, sir dung
mii khoan ¢6 g6c xodn 40-45° v6i cdc ranh ddnh béng va ti&t dién ddng nhat sust
chiéu dai mii khoan d& d& thoat phoi. Pinh mii khoan ¢6 "diém d&n" hodc "hinh
chép” 88 cho phép giam léch mai khoan.

T&c d6 khoan trong khodng 300-2.000 fi/min véi lugng an dao (in/vong) 14
0.015-0.054 inch.

Chuét Mg: Dao chudt dung kinh dén l-inch phdi ¢6 bén ranh; ca lén hon, 6
rénh. Céc ranh nay cé thé song song vdi truc ho#ic o6 goc xodn am 10°. Géc sau
duang khodng 5-8°, g6c thodt 4-7° v gée hé 15-20°,
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Tardé ren Mg: Mii tard tigu chudn, trir khi c6 véu cdu dung sai Cap 3B, khi dé
phai ding mi tard thigt k&€ riéng che Mg. Nén dung loai déng tam bing thép gié
v6i ren duge mai. Dang dng tam, loai bé géc ren hudng tam, ngan chan su ket
phoi khi rit miii taré ra khoi 16 Géc sau dudng trong khodng 10-25° v& goc chan
ren 3-5° Vat géc mai tard khodng 2-3 ren. Péi v6i cac 16 duomg kinh dén 1/4
inch, nén diing leai hai ranh; wobng kinh 1/2 - 3/4 inch, ba ranh; ¢ l6n hon phai
¢6 bon ranh. Tée d6 taré ren trong khodng 75-200 ft/min, chat lam ngudi 13 ddu
khodng.

Cdt ren bdng bin ren cho Mg: Ban ren diing cho Mg phdi c6 cdc gée cdt nhu mii
tard. Phén gitta ban ren phdi heo d€ ting chibu rong thodt phoi. C4 thé dung loai
ban ren nguyén khai hodc loai tu md (hai ho#ic ba manh). Nén dung loai tu md
cho ren min. Tdc dé cit ren dén 1.000 ft/min.

Mai Mg: V& nguyén tdc, Mg duge mai kho. Bui d& chay cd thé tao thanh bat nhio
do ¢hat lam ngudi 1a nudc hodc ddu khodng 4§ nhét thap, Cin tranh sy tich tu
bui holic bot nhao. Dai vdi mai bé mat, khi cdn dé bang cao, ¢o the ding diu
khodng dd nhét thap.

Gia céng hgp kim Zn duc khuén kim loai.—Gia eong loai hgp kim nay
thudng khéng ding chat béi tron. Déi v6i nguyén cong cu thé, dac biét 1a khoan
s8u va tard ren, c6 thé ding chat bi tron, ching han ddu ma heo va ddu héa (ty
1& 50-50) hogic hdn hgp 50-50 ddu héa va ddu may. Han hop nhua cay va ddu héa
ciing ¢6 hiéu qua trong mét =8 nguyén cong dic biét,

Chuot: Khi chudt, thutng si dung dao véi sé4u ranh thing, nhung dao vdi tam
ranh khéng cich déu cing cho két qua t5t. Nhidu dao chuét tiéu chudn c6 phén
g0 rong cang duoc sif dung. Nén dung phan g&f ring 0.015 inch va mai xudng con
0.007 ho#ic 0.005 dé d2 cit hon, gidm xu hudng tang tai va nhist.

Tign: Thuong diing dao thép gié, ddi khi con ding dao hgp kim Stellite, nén dong
goc duong 0-20° va khodng hd 15°, Khi cit bén, géc thoit phu t3i thidu 1a 4°, Véi
dao carbide, kheang hé chinh khéng vugt qud 6-8° va goéc sau duong khodng

5-10°. D6i vdi doa, vat mat, va cde nguyén cong tién khdc, cdc géc dac tuong tu
dao tién.

Gia edng hgp kim Ni va Monel.—Céc hop kim nay duge gia cong véi dao thép
gi6 va carbide. Dao tién thép gi6 thudng cd goc sau chinh 6-8°, gée sau phu 18-15°,
va goc thodt 8-12°. Dao gia cong tinh mii rdng c6 gée chinh 20-25° va gde thoat
12-15° Trong hdu hét cdc truimg hop, cdn dao carbide tidu chudn va than dao
duge sif dung dé cung cdp dang hinh hoc dao. Mai khén 1ufi ¢4t d& dé thoat phoi.
Vat liéu 1am dung cy cét dé gia cong monel va cdc hgp kim Ni mém, chéng han
Nickel 200 va Nickel 230, thutng la thép gié T5 va M2, carbide loai chéng rd bé
mit. B4i hgp kim Ni cing han, ching han K Monel, Permanickel, Duranickel, va
hgp kim Nitinol, vat 1liéu thép gis nén ding gém T15, M41, M42, M43. B§i véi
carbide, nén dung loai chéng ré bé mat khi gia cong hop kim cé dp cing dudi 300
HB, va leai WC-Co khi d§ cing trén 300 HB.

Nén ding déu gidu 8 hodc ddu hda tan - nudc khi gia cong thé va tinh. Ddu gizu S
eiing dugc diing khi phay, cit ren, tard ren, va chust 1. Téc 48 cdt dai vii Monel
va hgp kim Ni mém 1a 70-100 ft/min véi dao thép gié va 200-300 ft/min vai dao
carbide. D6i vdi hgp kim Ni ciing hon, téc d¢ ¢4t 1a 40-70 ft/min véi dao thép gi6
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khi dd eimg dén 300 HB, va 10-20 ft/min néu 45 cimg cao hdn; véi dao carbide,
toc do cat 175-225 ft/min khi d6 cing duéi 300 HB, v 30-70 ft/min néu ctmg hon.
Hap kim Ni ¢6 xu huéng bi bién dang khi gia céong. Bé gidam su bién cimg do gia
cong, dao cit phdi ¢é géc thodt daldn va goc sau o gia tri duong. Hon nida, ludi
c¢dt phai Judn ludn sdc va thay ngay khi bi mdr. Chiéu sdu edt va lugng 4n dao
phdi dd lén d8 bdo dam khi cdt got khéng bi cha xdt.

Gia cong hgp kim Cu.—Hogp kim Cu cé th€ duge gia céng vdi dung cu va
phuong phdp tudng ty khi gia céng thép, nhimg vdi tée dd bé mét cao hon. Tinh
gia chng cdt dya trén dinh midc 100% 431 véi hop kim dé cit C35000, gia céng vai
phoi nhé, dé gay. Cang nhu thép, hgp kim Cu chita Pb cé c4c tinh chat gia céng
tdt nhat, vdi hap kim chda Sn va Ph, tinh gia cong cdt khodng 80 - 70%. Teva S
dugc bd sung vao hgp kim Cu dé tang tinh gia ¢dng cdt véi anh hudng thap nhat
dsi vdi tinh din dién. Pb trong hop kim Cu cé tde dung bé gay phoi tét hon khi
cdt got.

Hop kim Cu chda Si, Al, Mn, va Ni kho cdt got hon, tac ra phoi dai, it xodn;
chung ¢6 tinh gia cong cit chi khodang 20% so vdi hgp kim dé cit. Tuy hop kim Cu
thuding duge gia cong khé, nhung van nén ding chat lam ngudi. C4c chét béi tron
khdc bac gdm: mé dong vat khi khoan, xdng khi tién, va sdp ong khi ¢it ren.
Gia cong cao su edng.—Dung cy cit d6i vai thép ¢o thé ding cho cao su cing,
khéng ¢6 géc phu, géc thoat 10-20°, thép gi6 hodc carbide. Khéng ¢6 chat lam
ngudi, nén ding tée dé bé mit khodng 200 fi/min khi tién, doa, va vat mat; ¢6
thé tang d&n 300 fi/min, néu c6 chat lam ngudi.

Khoan cao su cifng yéu cdu mii khoan thép gid vdi gbc xodn 35-40° dé dat duge
téc d6 cao nhit va tudi bén dung cu cit téi vu. Toc dé cit khi khoan 12 8.015
infvdng. Mii taré rdnh thedt phoi sdu 14 t6t nhat d& cdt ren cao su cing va phdi
qué kich thuéce 0.002 - 0.005 inch néu cdn dung sai cac. DAu may dugc ding lam
chat bai tron. C6 thé cua cao su ciing vdi cua ddy ¢d 5-10 dinh rangfinch, chay voi
tée d6 3000 ft/min, hoac cdt bing d4 mai. Khi mai cac su nén ding chat lam
ngudi.



Bang la. Sy ¢ vi xif 1§ sy ¢f cho dyng cy ciit

ig7

Van dé Nguyén nhan XU Iy
a. Mon nhanh | a Tc dd cdt  { Gidm ¢ db
mit sau tim | qud cao hoic | cit, chon loai
qidm d§ béng } tinh ching mai | c6 tinh chéng
gia cong hoac | mon khing di | mai mbn cao
l&ch khdi dung hon.
sai
hic.Mda ranh | ble. Oxy hoa Chyn logi cd
lam giam 46 léip tring phu
pdng gia ¢ng, AlG5. Dai vii
nguy ca gy vl lidu cing,
Wi cit chon goe din
13n hon hode
Mon rinh vi mdt san loai ¢§ tinh
ching mai
min cao han
bic. M man  |Gidm toc 49
do ¢o xat cAt. (Khi gia
cong vt lidu
thiu nkigt vai
adm, lang tée
d6'cit).
¢. Oxy hoa Chon dao cht
bing cermet
Mon i3m 1am | Mdn khufch Chon lpai cé
yBu DI cAt. tan do nhigt 9| lop trang phil
M8 i cdt qua cao itén | ALO;. Chon
y chinh 13m mat sau dang hinh hoc
gidm d6 bong manh chip
bé mil duong. Truge
hét, gidm tdc
46 d& gidm
Mon lem nl:liét. .dé' sau
dé gidm dén
ligng 3n dao.
Bign dang déo Chgn logi o
tinh chdng mai
mon cap hen.
a- hiic & @i a- (iam tdc df
b- hie & mat b-Gidm lugng
sau an dap
DAn d8n ke | Nhist df qus
thoat phoi va | cao két hop vai
giam ¢4 hang | &p sul cao
bé m3t. Nouy
td mdn nhanh
mit sau din
dén gay i

cit.
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Bing la (tiép thea ). Sy ¢6 va xi¥ Iy sy ¢d cho dung cu it

van ad

Ngquyén nhan

Xty

e

Tich tu & hedi cit

Tich ty & i
cdt 1am giam d§
héng bé mat,
W& cit bj don
khi tréc Ip tich
ly

Phoi dinh vag
i ¢t do:

+ Téc db ot
thip

+ Dang hinh hoc
cdt am

+ Ting tic df
cat

+ Chon dang
hink hpc dugng

Phdn khang cit | Phoi bj Igch so | Thay déi lugng
cha lugi c3t bi | voi Wi cdt an dao. Chon
mé de phor va dang hinh hoc
dip. Ca mit dao khéac
trén va mit
thodt phoi déu
¢6 thé bi h
Ya dap phoi
VéiniA nhd & | V3l lidu dao qua | Chon dao ¢ dg
Wl cit 1am don dai can
gidm 46 b9 pano hinh hoe | Chon minh chip
b8 mat vA mAN |20 qua yeu o6 dang hinh
nhanh mat sau hgc bén han (46
vai manh chip
gdm cén vat gbc
|31 hony
Tang t6c 9 cit
Ran nit Tich ty 3 1udi ¢t |hodic chon dang

hinh hoc dudng.
Gidm lugng An
dan khi bt ddu
cit.

Wa

Nt da nhigt

V&t nit nhd
wudng qéc voi
[uBi cdt 1am
gidim d9 bang
bé mat.

Y& nit nhigt do
hién thign nhigt
[ii

+ (ia ¢Bny gidn
doan

+ Sy cung ¢ip
chal Jam ngudi
khiing &n dinh

Ghen dao o d
dai cag

+ Ding cung cdp
chit 1am ngudi
+ Phun tran chit
lam ngudi
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Bang la (1iép theo). Sy of va xW If sy ¢6 cho dung ey ciit

Vin o Mouy€én nhan i iy
Mé Iufi cit s8 Vat hifu qua don | Chon loai dao cd
gdy hu hai cho d§ dai cao.
mifng chém vA | T4; qua lan @ ki | Gidm lugng an
chi L€t gia eong | it dan vi/holc
chifu sdu cit.
Dang hink hgc | Ghon dang hinh
dao qué yéu hge dao bén hon,
Ioai ménh chip
Mé uidi vt mét mat
Ca@mdnh chip | Chon manh chip
qud nhd ttdy va Ian hon
Gidm lugng 4n
dao
Chon loai dag ¢d
Ap suat dao qua | 99 dai cao hon
58 Chon manh chip
th vat goc nhd
ME gm sing - g

Bang 1h. Danh muc ki€m tra dyng cu cft
Vin 46 | vt ligu dao Xu Iy
. Thay ping loai cing hon, tinh chéng mai mén cao hon.
. Giam tfic 49 cit
- Gidm tic ¢f cit, tang lung 4n dao &€ duy tri ning sudt.
. Gidm lugng n dao. )
. DA vt vt lidu cimg—tang bng 4n dap.
. Ting géc din.
. Téng goc san
- §u dung chit 1am ngudi.
. Gidm tic do cit.
. Gidm tfic dj cit, ting lugng 4n dao d€ duy i ndng sust.
. Gidm lugng An dag.
. D8l vii vhit ligu cing—tdng [ufng An dao.
. Tiing géc din,
. Téng gac sau.
. Sir dung oai chéng i mat dag.
- i dung leai cimg hon, tinh ching mai mén cao hon.
. Gidm t0c dg cdt
. Giam lugng An dao.
- M ring ranh bé gdy phoi.
. 81t dyng chat 13m ngudi,
. Gidm tac 06 cAt.
. Gidm fuigng 4n dao.
. N rdng rdnh bé gay phoi.

Carbides

Mdn mit
sau qué
mitc— Tudi
bén dao
qui ngin

Thép gid

Carbides

R mat
dao

Thép gid

I Lo PO e JOR R L AT oae s M B L RO | RN e LO PO e
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Bang 1b (1iép theo). Danh muc kiém tra dung cy ct

Vin g8

Vit liéu dag

Xir Iy

M Iudi cit

Carbides

. Ting 18c dd cit.

. Mai khdn 161 cdt.

. Ding loai co db dai cao han.

. Ding dao cd goc sau dm.

. Tang géc din.

. Gidm wng 4n dao.

. Gidm chiéu siu cit.

. Gidm gdc sau.

. N&u cén dung t8c dd cdt thip, sit dung dung dich EP gidu chit phy gia

Thép gié

. Sif dung dung dich EP giau chat phy gia.
- Mai khén gk cBt tnide khi sit dung.

. Tang géc din.

. Gidm |wgng 40 dao.

Gidm chifu shu cit.

. SU dyng gde sau am.
. Gidm gbc khe hé.

Carbides vi
thép gio

. Kigm tra g 13p dao néu bi vip.
_Kim tra quy trinh mai, ¢o thé dao bi qud nhiét.
. Giam chiéu dai dao kit § dao.

Bién dang
IuDi ¢4t

Carbides

. Chon loai choa TaC.
. Giam tic dg cit.
. Giam lwgng 4n dao.

B§ hing
thip

Carbides

. TAng t6c d§ cit.

. Wéu cdn dung t6c df cit thap, st dyng dung dich EP giau chél phy gia.
. DB véi ¢3t nhg, sir dyng loai c6 TiC.

. Tang ban kinh mii dao,

. Gidm ong 2n dao.

. TAng goc sau.

. Sir dyng dao ¢6 gbe sau duong.

Thép gt

. S dung dung dich EP giau chit phy gia.
. Téng ban kinh mili dao.
. Gidm lwng 4n dao.

Ting glc sau.

. Tang gdc khe hd.

Kim cuong

. 5it dyng dao kim cugng cho vt lidu mém,

Ranh
chiéu sdu
dwling ot

Carbides va
thép gid

. Tang goc din.
. Gidm lwing &n dao
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Bang lc. Sai sét, hu héng dung ey cdt, bién phip x& Ly

Sai s6t

Hu hng

Bidn phip

Thigt k& dag khdng chudn

Thay d6i tiét dién 15
rét—gii cde chidu
day khic nhau hodc
cac vich k& nhau

Trong 18 chéu 16ng, phin méng s&
ngudi va cing nhanh han phin
day k€ cAn, tich ty tng sudt co
thé vugt qua dd bén cla theép.

Ché tao chi tiét thea hai manh; sd
dyng thép dyng cy i trong
khing khi dd tranh tic dfing khi
lam ngudi bing chit ldng.

Cac gic sde 9 bic hodc
trong 18 vudng.

C6 thé xy ra nit, dac bigt khi téi
trong chit léng, do 14p trung img
sudt

Ba trén cic goc vashodc sif dung
thép tdi trong khing ki,

Gdc séc trong ranh then

Niit gay phat sinh trang khi sit
dung, thuwng do (ing suft mdi,

Sir dyng ranh Ihen trdn thay cho
ranh vuing, néu duge phép.

Thay ddi tiét dign 48t
ngdt.

Khi sir dung & xudt hign va dap.
dung ¢y khi nén dic biét nhay
vai sy tap Trung ing sudt, ddn
dén pha hiry mbi.

S0 dyng phdn chuyén ti€p hinh con
thay ¢ho gd holic bac gilia hai
liét dign k& nhau.

Thidt k€ dao khéing di
chit ndng

Mon nhanh hojc gay trong khi sl
dung.

Bip dam dinh vj chdc chin, tranh
rung 4c, dap dng chiéu dai hanh
tnh trong cac didu kign gia
cfing.

Khe hi dyng cu khéng
chusn

Chi tiél gia cong bj bién dang, gay
hogc mbr nhanh dyng cy.

Difu chinh cac khe hd theo dify
kign vt lidu va kich thute 8
gidm ti 1rén dyng cy, tao cac bé
mit chiu lye di rfng.

Thép ducy ry khdng ding ching logi

Chon loai thép khfing
chudn.

Sy of: Mé—df dai khéng di.
Man—tinh chdng mai mon thip.
Mé&m—KkFéng dil dd cing ndng.

Chon thép dung cu phit hgp vii v@
liu va yéu cdu gia ctng.

Khuy8t tat cia thep—rd
xGp, nit, xudc, ...

Khéng phat Rign duge khi kiém tra
vat ligu, ching cy b logi vat lidu
ndy trd thinh phé phim.

Mua thép dyng cy tif nha cung ¢ip
U wy tin, kifm tra ki trudc khi
sir dung.

Lop thodt carbon bé mit
trong cac thanh thép
dung cy cdn néng.

Ran nitt tif 1% thodt carbon, Iop nay
khdng di cimg.

Bao dam db lugng du c3t gol tis
todn b$ b& mat cla thép can
ndng. Gid trj ndy tiy thuge kich
cff tiét dién, thubng khodng 10%
dbi véi it dign nho va 5% ddi
vii tiét dign lan.

Ddn do phan b8 carbon
khing déu trang thép
dyng ci carbon cag.

B¢ don cau € pay ra gy hodc mé
{rong khi st dyng.

Céc thanh duang kinh 1an {tién 1
inch} ¢b xu huting phan b
tarbon khéng dfu. Mén chgn
dang dia da rén thay cho thanh
duiing kinh idn,
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Bing lc (1idp theo). Sai sot, hu héng dung cu cit, bién phip xi Ly

Sai s

Hif héng

Bién phap

Thép dyng cu khing ding ching toai (tiép theg)

Hat tinh thé khéng déu

Thép ¢6 ¢3 hat khéng déu duge
ding RAm dyng cy cdt 5 1am
cho cic ring (i cit) 48 gay

Su dyng phdi thép qua nhit
luyén chudn. Dung ¢y chiu lyc
Idn, ching han phay banh
ring. cdn rén lai pho

Cac hef hdng do nhigt luyén

Chudn bi nhiét luyén khéng
ding. MOt s6 dao cin kit
img suft hodc rl. va nung
nang sd b

Dao chiv iyt Idn khi gia cing
hodc tac hinh, brif khi doge
khif iy sust, ¢f thé tich ty
(g sult nhiél do nhidt luyén,
gdy ra ran nit. Chénh léch
nhigt df quad Kn trong céc
dung ¢y khdng dugc nung
ning trudc wi cic chifs day
1i€1 dién khic nhau s& din
dén sy cang, vénh,

Khii img sudt, khi cdn thigt,
trude khi t8i. U trude khi gia
tfing hodc tao hinh ngudi,
Nung ndng sd bg cac dyng cy
{a) co bién thién chify day
€t dign holic (b) yéu ciu
rhigt df t4i cao, dac bidt 14
thép gid.

Qud nhigt khi tBi; lam ngudi tir
nhigt 06 qui cao.

Gay ra hat thé va nhay véi ran
nit, dac bigt trong cic dao co
cac chidu day tigt dign «hic
nhau.

Kidm soat ca nhigt 48 16 va thas
gian gir nhidt chi tiét tai
nhigt d§ 16,

Nhiét dd tdi qud thip

Dan khing dU cing, do du sé
tich tu ing sudt, dia dén ran
nit.

Kifm sodt nhigt d6 16 va thai
gian giii nhigl trong 1.

Thanh phin hojc didu kién chat
1am ngudi khéng chudn.

Thép dung cu téi trong ndc dic
bi&t nhay vai chat lam ngudi
khang du, géy ra cdc ciém
mém hoic ran nit.

Bdi vai thép lam ngudi trong
nutic, U dung nudc khéng cb
khdng khi va tap chat, bao
ddm b lugng nudc va rung
hgp 1 khi t6i thép.

XU Iy khdng ding trang va sau
ki ki,

Ran nift, dac bigt cdc dao c6 goc
sdc, trong khi phigt luyén, do
gilr chi tiét qua 1&u trong bé
larm ngudi hodc ram khdng
chufin.

Tuin thi quy trinh nhigt luyén,
Nai chung, dao phai dugc dé
trong b 1am nguli cha d&n
khi ha nhigl a8 dudi
150-200°F, va chuyén ngay
vaa K ram ngng.

Ram khéng di

Ram khong di s 1an co thé Am
cha thép bi nit, dic Lidt |3
thép gia ¢dng ndng, dao sé
rat nhay vdi vBt mai.

Ram dir s i4n (2-3 ldn} cho
thép gid, thép giz cdng ndng,
thép Cr cao d& khir (g sufl
do hinh ihdnh martensite
trong I4n ram Lhis nh&t. Ram
il cdn 1am tang a4 cimg cho
hép gid.
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Bang 1c (tiép theo). Sai s6t, hi hong dyng cy cit, bién phip x& If

Sai sdt

Hi hiing

Bifn phap

Thodt carbon v tham carbon

Tris khi nung néng trong khi
guyén trung hda, thanh phin
carbon & bé mat thép ca thE
thay 88 carbon gidm (thoat
carbon} gy ra [@p mém b
man rit nhanh, Carbon ting
{th&m carbon) lam tang d8
dén.

| Nung néng trong khi quyén trung

hda hoje bE mudi, kifm soét
nhigt aé 1 va that gian khi
nung, bdo dam twgng carbon
can bAing trong cac gidi han
¢ho phép.

Cac hw hdng do mai

TC dB mai qua mic gy ra
nhiét trén bé m3t chi tgt vup
qua nhiét dh ram,

BE mai chay sém cd mau tir
vang dén dé sdm. tiy thee
nhidt dg, 1am mém b mit
mdi. Khi diing chat [am
ngudi. o thé xdy ra sy toi
cyc 0o, din d&n ran nit.

Phang trénh; gidm t6c g va
lgng mai, sif dyng da mai
thé hon, mém hen, sl dyng
80 chit lam ngudi. Hige
chinh: Loai bd %p bifn may
bAng cach mai thém mét I6p
mong, nhung chi dat yéu cdu
trang mfjt s& truing hop.

P& mai khing chudn, ¢ hat qui
nhd, chil lién két qué cing.

Khigt cue bd trong khi mai co
thé tich ty ing suflt bé mat
din dén ran pit. Cac vét nit
nay song song vdi nhau v
vuing goc vai chidu mai.
Kifm tra vEt nit bling hat 1
tinh hoic ngim diu

Phang trank: Lya chon loai da
mai phit hgp. Higu chinh: Gag
vEt nit khdng sau
{0.002-0.004 in), mai bd 19p
bi nut, sit dung cde hng mai
rdt méng.

B4 mai chiu ti holdic chinh sita
khéng chudn,

Nhigt tir b8 m&i chi tit 6 the
0y ra nit holic w8t xulc.
Chinh sira d4 khang chodn
chn 1am gidm d§ bong bé
mat mii,

Chinh sia da mai wii dao kim
cuong séc, dy nhanh dac
kim cuong dé tao ra bé mit
da mai hat thd. Chinh siia bé
mit da mai dfu din vi
thutng xuysn d8 gidm t3i va
tang kha nang mai.

Khéing di ch&t lam ngudi, gém
thanh phdn, s§ lugng, phin
phdi, v d6 sach.

Chit 1am ngudi khéng hdp thy
todn tf nhidt phit sinh, s&
lam mém ho3c gay ra ran nif
té mat mal.

Géi thign sy cung cip vi chat
lugng chit Iam ngudi, idm
tdc 06 mai dé gidm nhigt
phat sinh trén b& mit mai.

Hu hdng do it dit blng dad
mai.

Nhigt phét sinh trong qué trinh
nay c6 thd 1am bign cing bé
mit thep hode ran it

Gidm 16¢ A0 ti#n g4 mai; chon
Ioai 44 thich hep; sif dyng du
chil 1am ngudi. Diing phuong
phap cit khac thay cho da
mdi {vi dy, cua, cit dit 1rén
may tign...} néu cé thé,
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2 R - " s . .
DIEU KHIEN KY THUAT SO VOI MAY TINH

Phin loai dinh dang.-—Bdng phdn loai dinh dong trinh bay chi tit cac yéu
¢du dinh dang cda hé théng didu khidn va cung cp théng tin quan trong ¢in
thi&t € lap trinh sy diéu khién bao gdm: kigu méy, tém tit phan loai dinh dang
va chi tiét dinh dang, liét ké cdc m# dia chi chir cdi hé thong cé thé nhan bigt (vi
du, ma-G: GO1, GOZ, G17, ...} vA khodng gia tri cda cd¢c ma khd dung {(vi du,
khodng 8: 10 dén 1800 rpm), gidi thich cdc ma chuta duge quy dinh chuyén biét
trong Tiéu chudn, va cdc tinh nang dac thi khdc etia hé thing.
Tém tdt phin loal dink dang la ma chin-hodc-mudi-chir s& néu r6 kidu hé théng,
chi 88 chuyén dong va cdc tif ngll khd dung khdc, kigu va dinh dang cta di lidu
kich thude do hé thong yéu cdu, chi s8 cac kénh didu khién chuyén ding, s6 cdc
true didu khién bing k§ thuat s& ciia hé thdng. Chi tiét dinh dang tém tdt cd
dong cdc chi tiét elia may va hé didu khién. Tém tdt NC nay cung cap céc tir ngir
dia chi va 4% dai tir ngl ¢6 thé ding d& xay dung block chuvng trinh. Chi tiét
dinh dang xdc dinh cdc tinh néng co ban cda hé didu khidn va kidu mdy céng cu
tugng dng. Vi dy, chi tiét dinh dang:

N4G2X + 24Y + 247 + 24B24124J24F31T4M2
chuyén biét may NC la trung tdm gia cong (c6 c4c truc X-, Y-, va Z-) va b thay
dao vdi ma choen dao 4-chit 83 (T4); ba truc tuyén tinh duge lap trinh véi hai chit s
trude dau thap phan va bén chit sd sau dau thap phan (X+24Y+247+24) c6 thé 1a
dugng hoic Am; ¢6 thé cd truc chinh nAm ngang va ban may quay (B24 = chuyén
déng quay xung quanh true Y); ¢6 ndi suy dudng tron (124J24); khodng téc d6 cdt
v6i ba chir 86 truge va mét chit s§ sau dau thap phan (F31); c6 the xi 1§ s6 chudi
thit tu bén-chir s§ (N4}, ma G hai-chit & (G2), va ma phy M hai-chir s§ (M2). Thi
tu edc dia chi chit trong chi tiét dinh dang cing 1a thit tu trong dé cde tiz ngi voi
dia chi tuong dng s& xudt hién khi duge st dung trong block chuong trinh.
Théng tin trong tém tit dinh dang va chi tiét dinh dang dac bigt hitu dung khi
ede chuong trinh vigt cho mét mdy sé duge ding trén cdc mady khic. Cac chuong
trinh sif dung dit liéu block bién thién duge trinh bay trong RS-274-T) ¢6 thé s
dung tuong thich trén eic hé thong ¢6 cung phén loai dinb dang, nhung 48 bio
dém tinh tuong thich chuong trinh déng b gitta cdc m4y, cac tinh nang khéc cha
mdy vi hé diéu khién ciing phdi tuong thich, ching han, quan hé giira cdc truc,
tinh khéd dung cla cdc tinh nang va cdc chite ning diédu khién.
Céc hé diéu khién khdc nhau vé cdch thiic vigt cde 56, Hau hét cdc may CNC doi
midi déu chdp nhén cdc s viet theo dinh dang thip phan, tuy nhién, mét 8 hé
théng yéu cdu cic s§ phai thee dinh dang chidu dai ¢6 dinh khang st dung dau
thap phén ré rang. Trong trudng hop dé, ha didu khién danh gid chi s dua trén
80 lugng cac chit s8, k& cd cdc 80 zero. Sy bdi bd 88 zero trong hé didu khién la su
sdp xEp cho phép loai bé cac 56 zero dilng trude chit 6 6 nghia thd nhat (bdi b
zero ding trudce) hodc cho phép bai bé cace 86 zero ding sau chit 28 ¢6 nghia cudi
cung (bai bé zere ding sau). Vi du, chuyén déng true X 1a 05.3400 ¢6 thé bidu dién
theo dinh dang dy dd 14 053400, 53400 (bai bé zero ding trudc), hoac 0534 (bai
bd zero dimg sau). Vdi ldp trinh diu thap phan, s néu trén duge bidu didn don
gian 1a 5.34. B¢ béo ddm tinh tuang thich chueng trinh gitta cde may, moi ¢hit s
zero ding trude va sau déu duge gép vao cdc sé, trif khi sif dung lap trinh ddu
thap phén.
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M Ma td M4 Ma th
GO0 e Chuyén dong nhanh, diém-dém (M.L3|| G34 e | 41 ren, budc tign tang (L)
G0 *c | N8I suy tuyén tinh (ML) G35 | Cit ren. budc tign gidm (L}
602 e Nai suy trén—chuyén déng thuln G36-G39 ™ | Chua duoe pan Au dai
chidu (M L}
03 = N& suy trdn——chuydn déng nguoc G326 ¢ | Tang va gidm t6C ty ddnp kb cde block
chifu (M.} 13 ngdn (ML)
God = | Tam dimg—Iap trinh thik gian tam (37, G371, | Ding df do chudn dung oy ot (ML)
ding (ML) (5372, G373,
G374
G05 | Chua duge gdn 538 Tham ob do dudng kish va tdm 8 (M)
GO6 | Nw suy parabole (ML) G381 Tham db. do d8 song sang cia chi ilt
theo truc mdy (M)
Ga7 © | Lap trinh v gid tn dudng kinh tru (LY || G39. G391 | Tao ra block khdng ¥p trink 48 cdi thign
thei gian chu ky w3 chat lugng cdt got
g khi dupe ding voi i dao (M)
G08 ® | Lap trlnh gia tc (M.L} ‘L2p trinh gid || G39 Bjs bén kinh mii dao dugc ding vix
tr dubng kinh truc {LY block ¢4 chuyén diing tuyn tinh (L}
309 * | Lip tinh gidm e (ML) Ding G391 Bu ban kinh mii dao duge ding véi
thuyén déng truc tai vi to chinh xdc block of chuyén ddng trdn (L}
ML
G1-G12 | Chua dugc gan. B khi duge ding che|| G40 e | ¥aa bis dao (MY
¢4c theift bi m3 va khia mdy.
G13-G16 * | Chon troe (M.L) G * 1 Bil daa, trdi {M)
G13-G16 * | Chuz duge gdn G4z = | Bl dag. phéi (M)
G13 Tinh cdc dubng vA cde giao tuydn G43 “c | Bi dao, goc trong (M.L)
auling trdn (ML}
G14, G141 o Lap ty 18 (ML) G4 == | B dan, gé¢ nood (M.L)
G15-G16 ¢ | Lip trinh boa 4 cug (M) Gd5-G49  * | Chua duge gdn
615 G161 * | N suy tru—lrue C (L) 50-653  * | Ddnh cho didu khedn thich nghe [M.L)
G162 © | Phay mat ddu—truc G (L) G50 ¥ | Chua dugc gan
G17-G18 =1 Chon mdt phing &, x-Z ¥-Z (ML) || G501 ¢ | %Ga hinh dnh guong (ML)
G20 Chua duge gén G511 ¢ | Lp trinh hinh dnh gudng {M.L}
G22-G32 =1 cha due gdn G52 U] Chua due gidn
G22-G23 | Xdc dinh ving an todn, trong do dung || G52 Bl cho cdo truc theo difm toa df zero
cy cit cd thé kndng bén vio (ML) [xen GI2YM.L)
ck-hR ¢ | xde diah ving an tadn, trong dé dunp || B33 = | x6a dich chuyén mdc chudn
52331 o cdt oo the khang thodt ra {M.L)
G24 © ] Chu ky vat thi mit duding cit (L) G53 ¢ | Goi chuy#n dang trang hé toa 40 mdy
[M.L)
G27-G29 Dich chuydn b dong té vd 13 vé vi bril] 654-G58 ™ | Dich chuydn mic chudn (M.L}
obc (ML)
G30 Trdt vé wiarf gc khic (ML) G54-659.3 © | Cho phép xdc Hp tndic cdc he toa o5
Iam vigc (ML)
G363, Ham b qua phia noodi, dich chuysn 661 ¢ 1 Tudng duong G0 nhung cdc chuydn
G312 G3t1.3, truc trén quy dao Wuydn tinh cho din #dng nhanh khdng dimg hin truc khi
G314 Khi tin gy bn ngodi yéu ciu dimg thite thi block chuyén ddng k& tigp (ML)
chuydn ding d6 {M.L}
G33 <] Cit ran. butic tign khing d8i. G60-G62 ™ | Chua duge gén
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Bing 1 (1iép theo). Dia chi mi-G

Mi Ma 13 LF] MB 13
G62 © | T ddng wigt qua gde, gidm e G81 *+ | Chu ky khgan, khang tam dimg v chay
ab cat khi cdt goc rong (M.L) nhanft ra (ML)
G63 | G duge gan GB2 *= | Ghu ky khoan, tam dimg vi chay nhanh
ra {M.L}
363 " | GhE ¢ 1ard ren (ML) GB3 % | Chu ky khoan gidn doan I& sdu (ML)
GR4-G63 e Chu duge gan Gad 0| Chu ki tard ren phdi (ML)
GE4 ¢ | Ché d& cit. thuiing do bén lép Ga41 | Chu ky tard ren trd (M.L}
a4t he thing xac 1p (ML}
GBS ¢ | Goi macra tham =8 (M.L) G895 * | Chy %y doa, khing tam ding, an dao ra
(ML)
G&E ¢ | Gui macro tham =4, Chi dp dyng GBS ¢ | Chu k3 doa, dimp tryc chinh, chay ahanh
¢ho ¢dc block chuy8n dong (M.L) ra (ML}
G661 ® | Tuwong &y GBA, dp dyng cho moi GB7 = | Chu ki doa, rit dao ra blng tay (ML)
block (M.L)
G&T ¢ | Dimp macro tham s& ché dg G88 == | Chu ky doa, dimg truc chinh. rit dao ra
(xem GBS, G66, GBS 11(M.L) bng tay (ML)
GGB N Quay hé tga df (quay cdc tmo) GAB.1 Fhay hic (chif nhdt, trdnd, chu ki tha (M}
M)
GBS © | X6a sy quay cdc tnye (toa do) (MYf G8B.2 Phay hdc {chi ahdt trdn), chu k tink
(M}
G670 = | Lip trinh don i inch (M.L) Ga8.3 Phay ot try, it the wung quanh din tich
cho trulic (M)
a7 2= | L4p trinh thea he mét (ML) GRA4 Phay cit try, ¢t tinh xung quanh cft (M)
G72 = N&suy tidn CW (ba chifu} (M} GBS Phay ban cdu, chu k¥ gia clng thd (M}
G72 * ]| Chua duge gén G886 Fhay bdn cdu, chu ki gia cdng tinh [M)
G72 * | Gia cdng tinh chi tiSt quay theo G8Y | Chu ky doa, tam dimg, in dao ra (M.L}
true £ sau khi gia chng thd v
cdc m3 G73, G744, GT5 (L)
673 " | Chuz duge gan G831 Phay hiic khang dfu. chu ki thdy (M)
G713 ¢ | Khoan gidn doan 1 sdu (M), chu || GB%.2 Phay hdic khdng déu. chu ki tinh (M}
ki f1a cdng thd 0D va ID, chay
song song vl tree 2 (L)
G74 = | xda ni suy trdn nhidu gée phdn 630 “= | Nhdp kich thedc tuydt 6 (M L)
(ML)
G74 ™ | Chuyn d&n w trf gle (ML) 691 ® | Nhap kich thuds tang a8 (58 gias (M.L)
G74 ¢ Chu o tarth ren trdi (M) 492 * LT3 trutic b ding kv, dich chuyén cic
trye toa o thea wi tri dao hign hanh
[LAB}
G7d Ghu ki vat mat tha (L) 693 == | Ty sufh cit ddo nguoe thin gian (vin
Weknodng caeh) (ML)
G75 " | Nbi suy trin nhedu goc phin b G494 t | T 94 £ theo inch hode milmetinit
(ML) {mémin hpdc mm/mind (ML}
G75 " | Chuz duoe gén 695 =1 Thc o) cdt theg inrev hode mmyrey (inch
hodic mmAdng quay) (M.L}
375 513 ¢Ong thd val doc hade rén ef:1:) == | Duy tri 8 08 b6 mat khdng 9, mimin
B {8 L}
G76-GT “ | Chua dunc gin 397 < | Lap trinh 156 49 truc chinh theo s&
whng/phit {M.L)
GA1 | X2 chu by of dinh G98-G8% “ | Chua duge gan

*Theo tiéu chufn ANSIEIA RS-274-D
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"Theo tigu chudn 1SO 69831 2.3; khi ¢A hai ky hiéu cidng xudt hién, cie ma tigu chudn
ANSIZEIA vd IS0 1A nhu nhau.

"M& o6 tinh ché d3. Moi ma khdc déu khdng c6 tinh ché 88, khi duge ding theo dinh nghia
tudng Lng.

Su dyng ma khang theo Tiéu chuin néu trén.

¥ nghizg: (M) m& 4p dung cho may phay ho3ie trung tam gia cang; {L} ma &p dung cho may
tigm; (M.L) 4p dung cho cd may phay va tién; OD, dudng kinh ngodi; ID, dudng kinh trong.

Céc ma xuat hién nhiéu 1&n tfrong Bang 1 14 loai thong dung, nhung khdng dugc dinh
ngha trong Tiéu chudn nay hokc duge diing theo cach thic khac vdi quy dinh cba Tidu chun
{vidy, G81).

Bang 2. Dja chi chit duge diing trong diu khién k¥ thudi s§

Bia chi chif Y nghia Xem them
A Kich thudc gée theo truc X, tinh theo gia'tri thap phin cla df. Chi danh tryc
B Kich thuic goc theo truc ¥, tinh theo gi4 Lri thip phan clia d9. Chi danh trpg
c Kich thulic goc theo true 2, tinh theo gid tri thip phin cla df. Chi danh tre
D Kich thudc goc thee true dic biét, hodc ham An dao thi ha, holic Chi danh trpe
ham dyng ey cit dé chon higng bl dao.
E Kich thude goc theo tryc d3c bigt. hojc ham An dao thi hai. Chi danh truc
F Tl ngit (md) toc dd chl Tir ngiy t8c dd it
G Tir ng (ma) chudn bi Tit ngir chudn b
H Chua duwic gén
| Tham s8 nd suy hoic din hudng ren song song véi truc X NI suy tran va ren
J Tham sG ndi sty hodc din hudng ren song song vdi true ¥ NBi suy tron va ren
K Tham s nfi suy hodc din hudng ren song song v trpe Z NGi suy trdn v ren
L Chua duge gan
M Ham {mg) phy Ham phy
N 88 chudi thir Ly S5 chudi thir ty
0 88 chufi thii ty chi ding che dfu thi cdp 56 chui thi ty
P Kigh thubc chay dao nhanh thit ba hoc thir bv song song wii true X | Chi danh 1ruc
Q Kich thuic chay dao nharh thit hai hodic thi tu song song vdi tryc ¥ Chi danh trpe
R Kich thutic chay dao nhanh thi nhit holic thir tv song song véi truc | Chi danh trye
Z, hojic ban kinh df tinh tdc d6 bé mal
S Ham 8¢ dé tryc chinh Téc g tryc chinh
T Ham dyng cu cit Ham dung cu cét
u Kich Ihudc chuyén ding thif cip song song véi tryc X Ch danh tryc
v Kich thutic chuyén ddng thir cdp song song vii tryc ¥ Chi danh tryc
w Kich thusc chuyén dfing thii cip sung song vii txe 2 Ch! danh trye
X Kich thutic chuyén ddng X 50 clp Chl danh tryc
¥ Kich thue chuyfn ding ¥ 56 cfp GHI danh trpe
F4 Kich thudic chuyén diing Z so cp Chi danh trpc
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Cédc ham phu {(ma M).—Céac ham phuy, cdn goi 14 ma M, la c4c 1énh kidu on-off
(dong-mad). Cde ham M duge ding d& didu khién nhitng chuyén dong, chdng han
khéi dong va dimg dong co, déng hoac md dung dich lam ngudi, l;ha}pr dao, kep
chat v thdo chi tigt. Ham M gdm chir M ti&p sau 1 ma hai-chir s6.

Bang 3. Him M theo Tidu chufin EIA R5-274-D

M3 Cong dyng

Moo Ty dng dting may. Ngubi vin hanh phai nhdn nit d& tigp tyc véi phdn chuang toinh cdn
Iai.

MOt Ding tiy chon, chi hogt ddng khi ngudi vgn hanh trudc d6 da bdo cha Ignh nay bing
cach nhdn nit. May s8 ty ddng dimg lai khi h§ diu khifn gap lEnh MO1,

Mo2 M3 ket thiic chudmg trink, dimg méy khi hoan thanh 14t ¢a cic #&nh trong block chita
M02. C6 thé kém theo sy quay lai bing tir (ghi chuang trinh).

M03 Khit ding quay frue chinh theo chiu kim ddng A4 (CW) nhin 1 m3t trye chinh.

MD4 Khéi dfng quay truc chinh agudc chifi kim dSng ftd (CCW) nhin tir m3t trye chinh.

M05 Ditrg truc chinh theo cach thirc binh thuong v hidu qud.

MOG L&nh thay dac bang tay hodc ty ddng. Khéng kém theo sy chon dao nbu ham T

MO?, MOB| MO7 (chdt 1am ngudi 2) véq M5 (ch‘ﬁ/t 13m ngudi 1) 1A cic md kich hoat cung cdp chit
1am ngudi MOT b thé didu khidn chdt lam ngudi f3ng vd MOB chilil 1am ngudi danrg
suong.

M09 Ding cung clp chal lam ngudi

M10, M11| M10 &p dyng kep chit ty d8ng cdc sing truot trén may, chi tiél, d8 g4 truc chinh, ... M11
12 ma mé& kep chit.

M12 M3 ngan chin, disc ding A€ qﬁng b héa da xdc 13p cic truc, ching han méy fign
tin-truc cb hai ddu {eym 8 dan) vn hanh dc lap.

M13 Khdi ddng chuyén ding truc chinh CW ding thai kfch noat chat 1am agugy

M14 Khiii ding chuydn ddng frye chint CCW ddng thi kick hoat chat im ngudi.

M15, M16| Chay dao nhanh ciia chuy8n déng cit theo chiéu + (M15) hodc - (M16}
K17, M18| Chua dwe gén,

M19 Dimg chidu tryc chinh. Tryg chinh dimg theo vi tri géc cho trude.

M20-M29 | Chuz duge gan 1u dai.

M30 M3 difg bang t&rlueng ty MO2. nhung M30 cdn quin i bing tir; oo thé ty dong chuyén
3ang ddu doc bang tir thi hai.

M1 Lénh b qua fién khoa d8 tam thii ngdn chitn sy lién khoa,

M32-M35 | Chua duge gén.
M36-M39 | Chua duge gén ldu dai.
M40-M46 ] Béo tin hidu thay dfi o3 tdc d6 néu oo yéu cdu ngay tai may, nfu khang, chua duge gén.

V47 Tigp tuc thyg thi chugng trinh tic ddu clia chugng trinh, trif khi bj ngdn chin do tin hidy
lién khoga.

M48, M49§ M49 khir kich hoat tryc chinh ting tay hojc vut qua t8c 80 c4t va trd tham s8 do vé gia
tri d& lap trinh; M43 xda M45.

M30-MS7 | Chua dugc gén

M58, M59| Duy tri s vong quay/phit khdng ddi theo gid 1rj khi M59 c6 hiéu Iy, M58 x6a M59.
MB0-MBS | Chua duge gan

MS0-M99 | Danh cho ngubi ditng may sif dyng.
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DA MAI

An toan khi vin hanb d4 mai.—DP4d mai la ngudn gdc cha cdc nguy cd cd thé
x3dy ra do x(r 1y hoac van hanh khéng chudn. DA mai thiy tinh héa, chidm phén
1én cdc d4 mai trong céng nghiép, lién két bAng hgp chéat v6 co thudmg 12 sdn
phdm gém, do dé kha don va dé v,
Troug qud trinh mai, cdc lite 1dn tac dung 1én dd mai, k& ca Juc ly tdm do chuyén
déng quay, luc mai do trd luc cta chi ti€t, va cdc va dap do tiép xic 4ot ngdt vai
chi tiét. D& chiu duge cdc e nay, d4 phai cé du di bén déng déu cao han gid tri
¢dn thist & git nguyén ven d4 mai trong cdc didu kién tinh.
P4 mai hu ¢é thé phan ra trong khi mai, thuémg bi rang buje, ¢6 thé gay nguy
hiém 160 cho ca ngudi va trang thigt bi. Sy béo vé duge quy dinh trong cdc
nguyén tic va cac didu khoén an toan ANSI B7.1-1988, Tiéu chudn Qudc gia My,
Céc yéu cdu an toan trong 5 dung, Bao quan, va Bio vé P4 mai.
Viin chuyén, bao quan, va ki€m tra.—DPa mai cin duge van chuyén bing tay,
hodc thiét bi vin tai, vdi gid d3 thich hgp. Khdng duge 1an dd mai theo chu vi cua
d4. Khu vyc bao quén. gan mdy mai, phdi ¢6 bién thién nhiét dé va do 4m khéng
qué cao. Nén diing cic khung gid ho#ic ké dé x&p ching cdc d4 mai nhé hofic mang,
cde d4 mai 1gn phai dit dimg cé khung bdo v& chén béing cdc thanh gé. Cdc ngén
phdi tdch biét cho titng dd mai, hodc nhém nhé cdc d4 mai cing chung loai. Noi
bdo quén d4 mai phai d& tiép can va dé nhan biét timg loai d4 mai.
Kiém tra duge thuc hién chi yéu bing céch tim cdc hu héng c6 thé thay duge
bing mit, chi y&u do qu4 trinh vin chuyén. Cac vét nit khong thay duge, 6 thd
phét hién bling "phudng phap gé", treo d4 mai tir 16 14p truc va go bing thanh
phi-kim logi. P4 mai ning c6 thé dat dimg trén sin cing va sach dé€ kiém tra.
Khi ga, s& nghe ¢6 ti€ng vang kim loai; néu Am thanh tram, duc, d4 mai c6 thé ¢
cde vét nut.

Cédc didu kién may.—Thiét ké tdng quét cia médy méai phai bde dém vin hanh
an toan trong cdc didu kién binh thudng. 0 d& (vong bi) va trye d4 mai phai cé
kich thudc chiu duge cde luc tinh toan, ¢d cong sudt truyén ding di ldn dé bio
dam duy tri téc dé dinh mdc cha truc chinh. D€ bioe v& ngudi van hanh, cic may
dit ¢4 dinh duoc ding d& mai khé phii 6 quy dinh vé két noi voi hé théng x4 va
khi duge dung dé mai bing tay phdi cé gid 43 chi tigt thich hop.

Tam chidn (che} d4 mai la bj phan bdo vé rat quan trong, cde dae tinh k¥ thuit
vt lidu eia chiing, chidu day vich, va cde nguyén tdc két cdu phai tudn thu céc
quy dinh trong Tiéu chudn nay. Phén 1§ ra cta d4 mai phai di dé tranh va cham
v@i sy vin hanh khi mai. Yéu cdu tiép can chi tiét voi d4 mai sé xdc dinh bién cia
khodng hd bao vé&, dac biét theo chifu cia ngudi van hanh.

Lip da mai.—Khai lugng va tée dé van hanh d4 mai 1am cho d4 dic biét nhay
vdi su khong can bing. Rung ding phat sinh tif cdc didu kién d6 sé gay nguy hai
cho may, dac biét 14 cac § dd truc; dnh hudng xau dén sy kifém so4t kich ¢d. D4
mai duge vén chuyén tir noi ché tao trong difu kién cin bing, nhung chua hin 6
thé duy tri trang théi cin bing sau khi 14p trén mdy. Do ¢4, sau khi ldp, dd mai
phéi bde dam cAn bang, didu nay dac bigt quan trong ddi vai 44 mai 14n va trung
binh, va d&i vdi chat lugng bé mat mai. Phuong phap cdn bing phd bign khi ldp
dd mai 13 sit dung céc mat bich cdn bing véi khai trong lugng c6 thé didu chinh.
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P4 mai va cde mit bich duge 14p trén truc cdn bing ngdn, hai ddu tron va ding
tim cha truc duge dat vao gia cian bang,

Gid can biing gdm hai kigu: 1) canh thing song song, phai duge x4c 1ap chinh xac
theo mat phing (muc) ngang; 2) kidu dia cé hai cap & bi 14p chéng 1én cdc dia, tae
thanh géc V d€ ldp cdc d4u tryuc ma khéng cdn tré su quay tu do cia dd mai khi
lép trén truc dé.

D4 mai chi quay khi bi 1&ch khéi sy can biing va di€m ning khéng ¢ vi tri thap
nhit. Quay di mai bing tay dén cac vi trf khdc nhau s& dich chuyén diém nang
dé, néu ed, tir ddy 1én vi tri cac han noi ¢d thé ph4t hién diém nay bing cdch lam
cho d4 mai quay. Khi phat hién sy tén tai va vi tri cia diém nang, c6 thé khif tac
hai eia diém nay bing céch dich chuyén cac khéi trong lugng trong ranh tron
ctia mat bich cho dén khi dat duge diéu kién cdn bing.

Céc mit bich la phuong tién théng dung dé git d4 mai trén truc may. Bsi véi
muc dich dé, d4 méi c6 thé duge 1ip truc tiép qua 14 tAm ho#c biing dng 16t 14p
vio phin cén ctia true may. V& nguyén tic, cic mit bich phai cé dutig kinh béng
nhau, thudng khéng qua mit phin ba dudng kinh d4 mai mdi. Muc dich 1a gii d4
mai an toan gida cac mat bich, nhung khéng can tro qud trinh mai, ké cd khi d4
mai mén din dén mue phéi thay d4 khdc. Cae bé mat thdm hodc bé mat chinh 6
vit lidu chiu nén phai bao quat todn bd didn tich tiép x0c oia mat bich,

Mot trong cdc mit bich 1a ed dinh con mat bich kia duge 1ip long, ¢é thé théc va
diéu chinh doc theo true may. Mit bich 6 thé dich chuyén duge gir ép vao d4
mai bing dai dc vin vic phdn ren cla truc may. Ren nay phai bao ddm dai 6t c6
xu hudng siét chat khi truc chinh quay. Néi c4ch khac, d€ thdo dai ¢, phai quay
theo chiéu truc chinh quay khi d4 mai van hanh.

Tde dé van hanh an toan.—Qud trinh mai an todn dya vao si 4p dung hop 1y
cdc néi dung da &4 cdp & phan trén, va phu thuje chil yéu vac tdc 46 van hanh.
Tiéu chudn nay thiét lap cdc tée d9 cuc dai ¢d thé van hanh dd mal, chia cde kiu
d4 mai vao cdc nhém phdn loai. CAc gi4 tri dugc lisét ké theo kidu chit lién két va
d9 bén cia d4 mai, phan biét gifa d4 mai d6 bén thédp, trung binh, va cac.

D& cung cAp théng tin tdng quat, Bang 1 88 néu tém tdt dac tinh ky thudt coa
Tiéu chudn nay. Tdc d9 van hanh cuc dai ghi trén nhan 44 mai 13 gidi han khéng
duge phép vuot qua. Moi d4 mai c¢é duding kinh khéng dudi 6 inch phai chay thi
nghiém & ngi ché& tao véi t&c 4§, d6i voi mei dd mai cé téc dd van hanh vugt qua
5.000 feet bé mat/phiit, gdp 1.5 l4n téc do ghi trén nhin cia d4 dé.

Bang nay néu rd cdc téc 49 44 mai duge phép, tinh theo don vi feet b mat/phit
(sfom), con cde nhan trén d4 mai, d€ thuin tién cho ngudi ding, thudng ghi téc
46 cue dai theo 56 vong/phiit (rpm). Don vi sfpm ¢é vu the do vn c6 hidu lye di
vdi cdc dd mai bi mén, tdc d6 quay ¢6 thé tang dén gid tri sfpm cho phép. Su
chuyén ddi tit don vi nay sang don vi khéc khd don gidn, chi cdn 4p dung cng
thude:

sfpm x 12
Dxn
Trong 46, D = dubng kinh cuc dai cia d4 mai, inch. Bing 1, ndu c4c gid tri chuyén

ddi tirtoe d bé mat sang t8c 4 quay, o6 thé ding d€ x4c dinh truc tigp cdc gia tri
rpm tudng dng céc duimg kirh d4 mai va toe dé bé mat khéic nhau.

D <
efpm = rpm = Tk hodc rpm =
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Miy mai xdch tay.—Céc nguyén tic va quy dinh néu trén, chii y&u ding cho
may mai dat c8 dinh, eing 4p dung cho may mai xach tay. Ngoai ra, trong Tiéu
chudn niy cdn cé cdc chi tiét vé nhing quy dinh khae, dac biét 4p dung cho edc
kidu mAiy mai xach tay khac nhau, chuyén vé cac img dung an toan khi van hanh
mdy mai xach tay.

Bdng 2. Téc a4 chu vi cyc dai diing cho da mai dia trén ANST B7.1-1988

CH 58 Tdc 09 wan hanh cyc dai, sipm,
phan Kifu 85 mait Ty thugc 49 bEn lidn ket
loai Lign kélvd co | Liln %8t hife co
D4 mai thuling—Kiéu 1, trir cac loai 6, 7. 9. 10,
11 wd 12 dudi day
Kifu 4'—Da mai canh vat
1 Cac Widu 5, 7, 20, 21, 22, 23, 24, 25, 28 5,500 - 6,500 6,500 - 9.500
B4 mai dia—Kiéu 12
Da mai dia Bm—Kidu 13
Con va thanh—Cac %éu 16, 17, 18, 19
2 Ba mai try—Kidu 2 doan 5,000 - 6,000 5,000 - 7,000
D3 mai dao hinh cdn cbc {I6m}—Cac kifu 6 vi i
3 11 {d6i véi cae may d8 of dinh) 4500 - 6000 | 6000 - 8,500
Ba mai ofe c6 mau—Cac kidu 6 va 11 (may mai
4 ich 1ay) 4,500 - 6,500 6,000 - 9,500
5 BTa mai 5,500 - 6,500 5,500 - 8,500
Da mai tang bén-—trir d4 cdt dit {tiry theo dumg
6 kinh va chidu day) 9,500 - 16.000
B4 mai kidu 1 ding cho méy d3t trén bin vA trén
7 bé riéng. Cac kifu 1 v 5 vii mdt s& kich cd 5,500 - 7,500 6.500 - 9,500
ding cho may mai bé mat.
B4 mai kim cuong va nitride bor 13p phigng dén 6,500 dén 9,500
8 Lifn k&t bing kim loai d&n 12,000
C4t dit tam thép g#n 16,000 dén 18,000
D4 mai cit dit—duding kinh 158 hon 16 inch (ké i
s cd tang bén bing hgp chat hiu co) 8,500 - 14.200
Da mai cit dit—duding kinh khdng qua 16 inch .
10 (k€ ca tang bén bing hgp chat hiu co) 9.500 - 16,000
11 | B4 mai ren v rinh thoat phoi 8,000 - 12,000 8,000 - 12,000
12 B4 mdi tryc cam va trpc khuyu 5,500 - 8,500 6,500 - 9,500

* Xem cac Bang 7a va 7b trén trang 220 va 224.

" Hinh dang phi tiéu chudn. H5i vdi da mai o6 mau, 16 inch va 16n hon—Kidu 1, dd mai
trong—Caéc kifu 1 va 5, va d4 mai ldp, xem ANSI B7.1-1986. Khang c6 diéu ki&n nao cho

phép d4 mai vén hanh nhanh han t8c 48 cyc dai do nha ché tao quy dinh.
Cé4c gia tri trong bang nay chi 1a théng tin tdng quat.
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Béang 3. H@ théng sd d6 nguyén 1 mai bé mit

wmgy,  Tryc 44 mii

Ba mal Cung p
chi1 1am ngudi
Rim iy R gt mid
Chi 1if1 gin chng

Dich chuyfn
ugaAng cuA
bén miy

Chuyén d0ng 95 ui - chu vi cla A4 mai

Cung cip
chit lam npwii

Bin miy quay

Chuyén ddng quay - chu vi ca di mai
Cung cAp

m chit lim

Tryc dd mai ngudi

\_‘-‘\
Dich choyén
ngawyg cin i
b méy B mat mii  Chijigt

OO e
gu edng T 0‘0"0
Chuyén dong 6 lui - Mt (bdn) cia 44 mi )

Chuyén dﬂn.g ngang theo
quy dga thing holic cong -
Mit (bén) clia 34 mai

Ban miéy quay
Chuy#&n dong quay - Mt (bén) ciia d4 mai
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Nguyén Iy vin hanh
Chu vi dé mai.—Chuyén déng téi lui: Chi tist Hp trén ban mdy nim ngang dich
chuyén t6i lui vdi tac d duge chon tir khodng bidn thién vo cdp. Chuyén déng tai
lui, duge goi 1 suf tién ngang cda ban mdy hodc ciia sy truot d4 mai, van hanh &
cuii hanh trinh ngang, bdo dam ti€p xic ddn dan cho toan bd bé mat mai, thusng
vugit quéa chidu ring eia d4 mai. Chifu sdu cdt (mai) duge didu khidn bing luong
an xudng cla dd, 4p dung theo céc & gia khi ddo chidu chuyén déng ngang.
Chuyén déng quay: Chi tidt duge g4 iip, thudng l1a trén mam cap tir tinh dudng
kinh toan phan cta ban mdy hinh tron quay vdi téc dé khéng déi hoac tae do
bién thién ty déng cho trudc, vdi tc do bién thién bde dam tdc dd chu vi déng
déu cho dién tich bé mat chi tigt gia cong. Pdu dd mai, 14p trén ban trugt ngang,
chuyén déng phia trén ban may theo quy dao hudng tam, 1an lugt dao chidu 48
dén gdn va ra xa tim ban mdy. Su 4n xudng, theo chuyén dong thidng ding cia
con trugt trong ranh din huéng ciia et thing ding, tai cuéi hanh trinh ddu d4
mai huéng tam. Con trugt c6 cdc b§ din hugng cho ddu da mai trugt 16n va xudng.
Mat dd mai.—Chuyén déng tdi lui: Sy van hanh tuong ty may mai bé mat chu
vi kiéu ban mdy chuy&n ddng téi lui, nhung qué trinh mai xdy ra trén mat d4,
thudng vdi vanh ngoai cua da mai kidu con cde, hode dd mai ghép nhiéu doan
trén cac may 16n. Kha nang bao quat dién tich chi ti&t réng hon nhiéu so vai da
mai chu vi, do dé thudng khéng ¢dn an ngang; tuy mai hidu qui hon nhung
khéng da dung bing mdy mai chu vi kifu ban may,
Chuyén déng quay: Da mai, thubmg 1a kidu phan doan, dugc chinh theo vi tri d&
bao quét di¢n tich trén gdn chu vi cia ban may, hodc vugt qud tdm ban may.
Mam cap fir tinh hinh tran ¢4 dutng kinh 1gn thudng bao quat toan bé bé mat
ban mdy, cho phép dé dang g4 14p va dinh vi chi tiét gia cong, ké ca dé g4, néu
can. Hanh trinh lién tye cha chi tigt tiép xdc v6i mat da mai 1dn cho phep toc do
¢t rat cao, vd mdy véi mét hoac hai ddu d4 mai, c6 thé thich nghi véi sy van
hanh tu déng, lién tue cung ¢Ap chi tiét mai bing hé thong co - dién tif tw déng
hode ban tu déng.
Dich chuyén theo quy dgo thdng kode cong: Van hanh v4i hdu nhy toan bg bé
mit dd mai, eé thé coi la dia mai, do chifu réng d4 qua nhd so véi duding kinh.
Thubng 14p mt hodc hai dia van hanh véi cac mit ddi dién 46 mai déng thoi ca
hai phia cda chi tiét gia cong. Chi tigt hanh trinb giira hai mit 1Am viée cda d4
mai (a) ddy vao va kéo ra v6i chuyén dang ciia ban trugt; {b) chuyén déng chinh
xéc dua vao bh dd mai quay; (¢) tién theo duéing chéo trén thanh trugt. Ha théng
nay c6 thé hoan toan tu dong hoa.
Baing 3a. P4 mai bé mil—Sa dung 34 mai trg ki€ 2, 34 mai cén cdt kidu 6, vi
d4 mai phan dogn

val ligu D4 mai lry kifu 2 | B4 mai odn ot kifu 6 | D4 mai phén doan
Gang xdm 4§ bén cao, hgp '
kim khéng chifa Fe 37C24-HKY J7024-HVK 37C24-HVK

Thép mém, gang déo, thép | 23A24-18VBE hojic 23424 18VBE 23A24-1BYSM hodic
dic, thép tm kb hoi. 23A30-G12VBEP 23A30-H12VEM

o 32A46-GBVBE hose | 32A46-GBVEE hodc | 32A36-GBYBE hoge
Thép tO—tiEp xie 1000 | ypqe eiovbep | 12A60-E12VBEP 32A46-E12VBEP




205

Vit ligu D4 mai fry kifu 2| B4 mai con cfic kidu 6 | B4 mii phan doan

Thép ti—tigp xic hep i 32A46-GBVBE hojc
hodc mai gidn doan 32A45-HBVBE SZAG0-HBVBE 32A60-G12VBEP

02 dung 23A30-HEVBE hotc 23A30-HAVSM holc
v 23A20-E12VBEP 23A30-GA2VSM

Dau higu dd mai trong cdce bang dudi day do céng ty Nerton Co. sit dung, b sung
cho ddu hiéu tiéu chuin cd ban vdi cde ky hidu Norton. Nhitng ky hiéu b8 sung
duge dung trong cdc bang nay, ding trude k¥ hidu chir A (oxide nhém) hoae C
{carbide silic), néu rd kidu dac biét clia hat mai cd ban c6 c& hat thich hop cho vat
lidu cla chi tié€t gia cong. Céc s¢ dimg trude chir A (oxide nhém) bac gdm:

57—hat mai da nang thich hgp dé mai thép § trang thai cimg hode mém.

38—hat mai rdt dé va vun.

32—hat mai thich hgp d& mai thép dung cu.

23-~hat mai véi tdc dong mai trung gian.

19—hat mai chuyén ding cho thép it nhay véi nhiét.
Céc 56 diing trude chir C {carbide silic) bao gém:

37—hat mai da dung

39—hat mai 48 mai hgp kim cing carbide.

Bing 4. DT liéu ¢d bin 4 mai bé mat chu vi trén
mdy mii bé mjt bin may chuyén ddng tdi lui

ot 0 Lugng dn xwbng, Lugng 3n
Vit 1ldu . The db 44 inMdnh frinh ngangMank trieh,
chi L€t 09 cing Dléu Kitn v31 {14 mil, ipm “': ':1”‘ phin s cla chidu
p The Tinh 1gng 85 mal
B YT 0 kdongui | 5500-6500 | 50100 | 0.003 [0.0005 max. 14
cabon | .65 e | T carbon vaode | coon con | 50100 | 0.003 |0 0005 max 110
Wi va ram
g ngp 82 Remax | U noetovd ram 55005500 } 50-100 | 0003 [0 0t max 14
kim 52-65 HRe | MM carbon vAMadt | ooy seon | 50-100 | 0008 | 00005 max 1410
18 vd ram
Thép dung | 150-275 HB U 55006500 | 50-100 | 0002 | 0.0005 max 15
ou 56-65 HAic T va ram 55006500 | 50-100 | 0002 |0 0005 max 110
Thép tham | 200-350 HB | Thumg héa. i | 55006500 | 50-400 | 0.003 [0.001 max 14
nig 60-65 HRc Thim nikd 5500-6500 | 50-100 | G.003 |G 0005 max. 110
52 HRc max | Thwing hda, & | 5500-6500 | 50-100 | 0003|0001 max 14
Thép dic
P »52 HRe | Tham carbon vaadc | sonn cons | so-100 | 0003 |0 000 max 140
W vd ram
Gang xém |52 HAG max | D46 9. VMR 1A | 5006600 | 50400 | 0003 |0.001 max 13
Gang cfu |52 HRe max | BF D “f:r‘““ac Wi senngson | s0-100 | 0003|000t max 7
Thép 135-235 HB | U hoac %0 ngubi | 5500-6500| 50.100 | 0002 [0.0005 max 14
khéng i
martonsite | »275 HB T6i v ram s500-6500 | 50-100 | 0.001 0.0005 max 1%
Hap kim ) iic. kéa nguii hodc . )
o & 30-150 HB v 550065001 50-100 | 6003 [0 001 max 1
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Ky hiéu dé mai tidu chudn quéc gia M§.—Tiéu chuin ANSI B74.13-1990
"Ky hiéu nhdn biét da mai va ¢4c loai hat mai lién két khac™ 4p dung cho da mai
va céc loai hat mai lién két khie, ding d€ mai vat liéu hodc tao ra bé mat va kich
thudc mong muén. Tidu chudn nay khéng dp dung cho cédc loai dd mai sde, chi
cung cdp hé théng k¥ hidu tiéu chudn. Cde d4 mai cd cing k¥ hiéu tidu chudn
nhung tir cdc nha ché tao khdr nhau ¢é thé ¢é tac dung mai hoi khde nhau. Pidu
nay 1a do khong thé thong nhat chinh xdc cde tinh chik vat 1¥ clia cdc sdn phdm
dd mai lién két theo tdc déng mai ca ching.

Chudi thit ty ky hiéu.—Minh hoa 1ay tit ANSI B74.13-1990 néu ré cdu tric ki
hiéu da mai.

1 2 3 4 i} 6
Kigu Ca Cap Céu tetie Kiéu Ghi chu
Tién td&  hat mai hat loai lién k&t  cda nha
ché tao

51 - A -3 -L -5 -V -23
Y nghia cia titng chi va s8 trong chudi ky hidu nhu sau:
1) Ky tu hat mai: Chir (A) duug cho oxide nhém, (C) 1 carbide silic, va (Z) 1A
zirconi nhom. Nha ¢hé tao c6 thé bé sung ky hidu ridng ctia ho & phén tidn t& (v
du, 51).
2) Ci hai: C8 hat thong dung tir thé dén rat min dugce bidu thi bang cdc s6 sau: 8,
10,12, 14, 16, 20, 24, 30, 36, 46, 54, 60, 70, 80, 90, 100, 120, 150, 180, va 220, Dot
khi cdn diung edc ¢d hat 240, 280, 320, 400, 500, vA 600. Nha ch& tao d4 mai ¢6
thé ba sung thém k¥ hiéu vao chi s& ¢d hat 48 biu thi sy phéi hop ¢d hat ridng.
3) Cdp logi: Cap loai dude bi€ 1 thi bling chit tir A d&n Z, véi khodng tinh chat tir
mém dén cing.
4) Cdu triic: 84 dung ky hiéu eab tric 14 tiy chon. Céu triic duge bidu thi bing s6,
1 dén 16 (hodc cao hon, ndu ¢in} véi cde =4 ting dan bidu thi khoang cach giita
céc hat mai rong ddn (dH x8p tang).
53 Lién két: Chat lién két cde hat mai duge bidu thi bing cdc chit: V, thay tinh
hoa; 8, silicate; E, shellac hogc hgp chdt dan héi; R, cae su; RF, cao su tang bén;
B, nhua téng hop; BF, nhya téng hop ting bén; O, oxychloride.
6) Ghi chii ello nha ché tgo: Vi tri thd sdu c6 thé duge diing cho ghi chii cda nha
ché tao, didu nay la tay chon.
Thanh phan dé mai kim c«ong va nitride bor 14p phudng.—Theo Tiéu
chudn Quée gia My ANSI B74.13-1990, day cdc ky hidu duge dung d€ biu thi
thanh phdn cua cic d4 mai nay. Vi du:

Tién |Kidu | C3 | Cip | Néng | Ki€u |Cai thién |Chidu siu|Ky hiéu cia
t8 | hat | hat | loai | dd |lién ké&t| lién két | hat mai | nha ché tso

M|D 120/ R |[:00] B | 56 | Y >k

Hinh 4. Ky hiéu thanh phdn dd mai kim cuong va nitride bor Idp phirong

¥ nghia ciia timg ky hidu nhu saw

1) Tién 16" Tién t6 1a ky hiéu cia nha ch# tao bidu thi loai hat mai. Su sir dung 14
tuy chon.
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2} Kidu hat: Chi (B} 14 nitride bor lap phuong va (D) 1a kim cuong.
3) Cd hat: C3 hat théng dung tif thé dén min dugc bidu thi biing cac s6 sau: 8, 10,
12, 14, 16, 20, 24, 30, 36, 46, 54, 60, 70, 80, 50, 100, 120, 150, 180, v& 220. Dai
khi con ding cdc ¢F hat 240, 280, 320, 400, 500, va 600. Nha ché tao dd mai c6
thé bd sung thém k§ hidu vao chi sd c¢d hat d& biéu thi sy phéi hgp ¢& hat riéng.
4) C'ép loqi: Cdp loai duge bidu thi bing chir tit A dén Z cho tat cé cdc lién két va
xt 1§, vdi khoang tinh chét tif mém dén cing.
5) Niéng d3: Ky hiéu néng dé 1 cia nha ché tao; c6 thé la 56 hoge ky tu.
6) Lién két: Chat lién két duge bidu thi bing chir: B, nhua; V, thay tinh héa; M,
kim loai.
7Yy Cdi thién lién két: Trong ting kidu lién két, nha ché tao c6 thé cé cdc cai thién
riéng dé chat lién két phi hop vdi khodang dng dung eu thé. Céc cai thién nay o6
thé duge k¥ hidu bing chi hodc sd.
8} Chidu sdu hat mai: Chidu siu phdn hat mai, irch hodic milimét, duge biéu thi
bing 58 ho#ic chit 4 gia tri mai mon kich thude tean phin ma nguvi diing cé thé
sif dung tir phan mai cia san pham. Hau hét cae d4 mai kim cuong va CBN
(nitride bor 14p phuong) déu duge ché tao véi chifu sdu lop trang phu thee thi tu
1/18, 1/8 ineh, ... Trong mét s& truting hop, 16p kim cuong thutmg méng hon, chi
bang mat chidu day clia ede hat kim euong. Chif L vrong hé théng k§ hidu bidu thi
san phdm kidu lép.
9) Ky hiéu nhdn biét caa nha ché teo. 50 dung k¥ hiéu nay la toy chon.

Bing 6, Ung dung ciia cdc logi d4 mai

Dic linh ¢a mai | Ung dyng khd di
Alnica
Mai cit dit 23AC36-N5BS
Mai try 35GP60-JVS hodc 5IAGO-1BYI2T
BE mit (g4 mii nquyén) 3ISGPEO-IVS hodc BGASO-HIOWH
B84 mAl {d4 mai phan doan) 86A46-D12VBEP
Mai v tdm RTAG0-KEVCN hodc SIAG0-KBYON
Mai trong 32A60-J6VBE
Nhdm
Maitry B6A54-JBV 127, 53A34-18VBE holic 37054-KVK
Mai vb tdm (cimg) 32h46-L7VBE hoje AGA4G-LY 127
Mai v tim (mém) 37C46-LV K hodic 23AC46-LB24
Tharh 32A054-0B
BE& mat (43 mai nguyén} 37036-18Y
BE mat (dd mai phin doan} 58G46-E12VSP, B6445-D 12VBEP, hojc Pacesetter J0E
Mai trang 37C36-K5Y
Da mai ifp WHAZS
Gig trén sin AC202-058385
May mai xach tay AC24-P
Hgp kim nhdm
M3 try | 37054-JvK #12 Treat
Bu I8ng (vit va vil cly)
Mai try GAAE0-MBV127
KA v tEm {may mii vai) 57 AB0-MBYCN
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Bic tlinh 4d mai

\ing dung kha di

D&ng thanh va ddng thau mém

Mai vi tam

M try

Mai trong

Mai b& mat* {da mai nguyén)

Wai b& mat® (try, cbn cbc)

Mai b8 mat' (¢4 mai phan doan)

Mai mu {gid trén san) dén 12500 sfpm

37C36-LVK

J7036-K VK

37C36-KB ¥ K holic 37C46-15V
37C36-Jav

37024-HBY

Pacesetter A0G

AC202-05B338

Daa chufi
Mai sdec 55GE0-LVS hodc 5SGRO-JVSP
Mai mit g 550646-KVS
Bdng hau (sGng}
Mai v tm

DA mai try, ¢hn cic

Da mai phan dogn®

Wity

Mai trang®

Lach tay

Wi mau (gia trén san) dén 12500 sfpm
Gt ditt {khi}}

Mai bE mat {dd mai nguyén)

57h46-LBVCN, 64A46-MCVE, hodic ACAG-PB24X813
53A30-G 12VBEP

Pacesetter 306

B4A4G-KOV 127 hodc 57A46-LBVBE

57460-LVFL

AC24-P

AC202-(05B38S

4NZ24-¥BESB hode 4NZ24-7BNC

53A36-KBVBE

fing 1t (thép 16i)

Thég 10
M v tim S7AB0-LBVCN hoic 86AB0-LBVEN
Mai try JSGPE0-LVS, 86ABO-KVB12Y, hodc 23AR0-LAVBE
Mai trong 53AR0-KEVBE

Béng thau, mai v tam J7C46-0VK

Gang xam
Mai try JA46-JBBVE, BEALE-18Y 127, holc 37C46-KVK
Mai trong 37C46-15Y hodc 32A60-KBEVBE

Xudag dung cy
Bé mit tkho)

J2AB0-HBVBE hodc 39060-18VK
3BA46-HEBVBE

Gang xam
Mai cam
Thd 35GPE0-L10VH hojc 57AB4 -LBV127
Tinh ATAB(-LBY 127
Chu ki kép S7TAGD-MBV 128
Mai 1gi B7TAS4-LBV12T7
Mai truc Khugu
Chéit khuyu BEAGT-NVS
6 aa BBAGD-MVS
6 08 chan 8BAB0-MVS
Mai vl tam 35646-T23B80, 37C46-LVK, 64AG0-LVCE, 57A54-KBVYCN,
hoac 32AC54-06
Mai try J7C46-JVK, BGA4S-IBY 127, holic 32A46-J8VBE
Mai trong® 37C46-J5Y hodic 53A60-JVFL

Maij tay {thd), da mai ¥p

A36-SB hofic INZGI6-WB25
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Djc \inh 84 mai Ung dyng kha di
Mai bé mit
Try, cdn ¢bc {gang cdu) 53A30-G12VBEP
Try, con cfic {gang bién tring) 37024-Hey
Try, cdn cdc {Ni, cimg) 53A30-G12VBEP
Ph&n doan’, gang cdu, Ni cimg Pacesetter 306
Mai mau
Gid trén san, ¢&n 12500 stpm
Ap sult thip 4ZF1634-05B385
Ap sudt cao 4ZF1434-R5B385
Khung treo, d&n 12500 stpm
Ap sudl thip 47F1634-R5B38S
Ap suit cao 47F1234-R5B38S
May mai xich tay
Kié:u 01, dén 9500 sipm ANZ1634-R5BSLX 348
Kidu 06 & 11 447 1634-R5BX348
Ma throme
Mai trong {chi ti€t nhé) 37CR0-KVK, SSGGH0-KVS, hodc 32A100-JVFL
Mai trong {chi tigt lim) 35GB0-KYS, 32A80-11 2VBEP, hodc 53480-KEVRE
Mk bé mit (d4 méi nguyén} 32A80-18VBE, 55GE0-IVS. hoje ISGBO-GYSP
Mai try (4§ béng théng dung) JISGPE0-JVS hojc 53AB0-JBV127
Mai try {44 bdng cag) AlS0-K5E
Mai try {44 bong rdt cao) 37C500-1984
Blng
Maitry 37C60-KVK
Mai tru (08 mai con clc va dd mai trg) | 37C16-JVK
Hyp kim d8ng
Mai try ITC46-KVK
Mai b8 mit (tryc ngang) 39C38-18Y #12 Treat
Mai b& mjt (tryc ding)
Thi 57AC46-J824
Tinh 57ACE0-JB24
Dzo, thép carbon vi \hép khong ri
Dao giét m§ gia sic 53A120-0P1
Dac nhi bép 53A801-UP1
Mat héic 15m AG0-FZRR
Cylinder ding co (may hay), méi irong”
Thép Ms
Thd 53AB0-JVFL hoje 5TG120-JVFL
Tinh F2A100-JVFL hodc 53A100-JVFL
[LETNET STG120-JYFL
Thém nitg
Trube khi thdm 37C80-15Y
Sau khi thdm 32AB0-JVFL
Mdi lai J7CRO-J5Y
Khudn {ddp va kéo), mdi trong’
Thép carbon 5TG120-KYFL hode 53A80-KVFL
Thép carbon cao, Cr tao ISGBO-KVS hodc 53AR0-KEVBE
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Bgc tinh 4 mai

Ung dyng kna d1

Khudn réa

Mai tay-May mai xach 1ay gdn da mai
dinh hinh

Thi 53G60-PVS hojc 38AB0-PYME

Trung binh 55G30-QYS hodc 3BAI0-0VME

Tinh 58G120-5v5 hofic J8A120-QvM
Da mai nguyéEn, mai th

5000 - 5500 stpm 23A46-QVBE

7000 - 9500 sfpm AJ6-0ZBH

Khudn kée (thep)

Mai b€ mit-(16i cimg)
Da mai nguyén (khb}

24 mai nguyén (nhanh, ngang, uét)
Da mar cén ot {uit)
P4 mai phin dogn®
Mai bé mat—{l
B4 mai nguydn [khd)
Ba m&i cdn cic {uit)

B4 mai phan doan’

hojc 32A46-HEVRE
3BA46-GBVBE
58G46-DVSP

J2A24-HBYBE
86A30-F12VBEF hode 55G30-FVSP

58G60-1VS, 32A80-18VBE, hojc 32AAS0-IVTR

55GE0-JVS, H5GEN-HVYSP, hojc 32AAG0-IVTRP

53GH0-GYSP, 55G60-1VS, 32A80-F12VBEP, 22AAB0-HVTRP,

Miii khoan (ché 1ao)

M try

Mai vB 13m (mém)

Mai vb tAm (cimg)

Mai ranh thodt phoi
Mai ¢inh mdi khoan
Mai goc thodt

57AB0-L8Y127

57AB0-MBVCN

53460-LBVCN holic 57AB0-LBVCN
57A1001-LiBd67
57A1003-T3BX340

57A100-R4R30

Mii khoan (mai Igi)

Khong qud 1/4°
Mai méy
Mai tay
174" dén 1°
Mai may
Mai tay
Knong dui 1"-May
May Winsivwmatic
Ranh thodl phoi
Dinh miii khoan
Ning suft cao

58G100-VS
STABO-LSVBE

58G54-LvS
55G60-LvS
55G48-HySP

23A60-L785
23A70-M7B5 hofic 5SGPBO-KVSB

May 5 Hp 57A1003-RIBX340
Miy 30 Hp 57A1003-T9BX 340
Gang cdu
Mai cit dit US7A244-VBESE hodc USTAZ44-TBNG

Mii bé m3t (d4 phin doan)

Xem phdn gang xim

B lip ghép (thép)

Mai v0 tam | 57A80-MBVCN
Vit rin
Mii vb l3m 57A60-MBVEN
Mai try 64A54-LBV127 hodc 5TA54-MBVBE
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Bac tinh d4 mai

Ung dyng khd di

Cii chuda

Thanh
Tru
Try, d§ bong cap
Ren
Ren, budc 12 va thi han
Ren, b 13 - 20
Ren, bude 24 vA min hdn
Vanh
Trong {thd)
Trong {tinh}
Trong {rék tinh)

64AB0-JBYV127 hodc STABD-KBVEE
37CH00-JSE

32A100-KBVBE hofic 32A100-KBVH
32A120-KBVBE hofc 32A120-LBVH
32A180-NOVG hode 32A180-N10VH

STG120-KVFL hodc 63AB0-LVFL
32A120-JVFL
FrC320-J9E

Bdnh rang

Toi b& mit, cit sin
18 - 20 DP
5-18 DP
2-50P
T8 bé mit. tir nguyén khei, khang qua
18 0P
Gang xdm, 1am sach gita cic ring
{bing tay)
Thép téi
Mai trong?
Mai bé mat {d4 mai try va cdn cic)
Mai b4 mét {da mai phdn doan)®
Mat b& mit (da mai nguyén)

A120-KBBL hodc 32A120-KOVG
ABO-18BL heac 32A60-18VG
32A60-J8vG

A120-K8BL

37C24-TERJ0

I5G60-KVS hodc H3AGC-KEVBE

J2A36-18VBE

86A36-E12VBEP

58G60-JVS, 3SGP80-JVS, 55G60-H12V5P, 35G60-H12V5P,
hodc 32A46-J8YBE

Hastalloy

Mai bé mit
Da mii nguyén
Dé mai nguyén, mai gidn doan
B& mat phan doan®

86A46-G10VH hodic 32A60-E25VCP
3I8AB0-E19VCF2 hodc JBABO-F1BVEF2
95G46-EVSP

Ba mai nguyén, mai gidn doan
DA mai phan doan®
Mai dinh hinh

Mai trang®

Mai try

Mai v3 tam

Mai tay (idp da mai)

Ren

C4t ditt (kho)

CAl it {udt)

Mai trong® STG120-KVFL hodc 32A80-KvFL
Mai try 55GP80-JVS hojc B6ABO-JAV127
Mai vl tAm S3IAG0-JBVCN holic 57A54-K8YCN
Incanel hede Encanel X (vdi 08 hogc dSu hda tan t3i nang)
Mai b€ mat
D& mii nguydn JSGPEC-H1OVH, 32A60-F19VGP, 32AAB0-IVTR, hoje

H5A60-H10VH

JBAB0-E25VCF2 hojc 38A602-F25VCF2
55G46-EVSP

35GPE0-JEVH hodic 53AB0-JBVIN
STG120-KVFL hodc 32AB0-JVFL
ISGPE0-110VH hodc B6AB0-J8V127
55GB0-LVS hojc 57A60-KBYCN
55G90-QVS hode 55GI0-RYH
JBA1B0-N10VH hodc 38A180-NOVG
4NZ30-TRESW

Ad61-P4RSS
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Dac tinh 44 mai

Ung dung kha di

Cdnh phdn lyc

Mai dinh hinh
Hap kim khdng gian
GAn ting bén

1BAG02-F1BVCF2

Thanh chin 90A244-YBI7B
D4u khda-thanh ddy 90A244-VBYTN
Dén dyng 4NZ30-TBESK
Mai ra (a2 nang}
Nhém 39C280-v%142C
Ddng thanh 37C180-J0V
Gang xam 37C180-J9%
Bing 39C320-4vX142C
Thép khing rl J9C280-1vX142C
Thép J90220-19¢
Dao cil cb, rdm ra
Mai sic lgi [53a60-MBVBE
Lucile
Mii vb tim [3?GBU-MVK
Hgp kim manh@
Mai Lry |37C60-kvK
Gang dép

May mai cdt dit xach tay
C& dit ting bén
Gia trén san va khung treo, dén 12500
stpm
Ap suft thp
Ap sudt cao
May mai xdch tay kiu 01, dén 9500
sfpm
May mai xach tay kifu 06 & 11

U57A244-TB25N
U57A244-TB25N or USTAZ44-TBNG

4ZF1434-05B385
4ZF1434-R58385
4NZ1634-REB5LX348

4NZ1634-RHSBX348

Khadng - 04 (mai tay}

% cimg Moh khing qua 7

Thé 37G100-NVK
Tinh 37G220-LVK
B§ cimg Moh trén 7
Tha 37C100-MVK
Tinh 370220-K8Y
Cht din (uit) %em phdn Superabrasives
Malybden”
Mai try 5TAGD-KBV137
Mai bé mat 58G60-IVS
Mai b& mit (da phan doan) 55G46-0VSP

Hgp Xim ntonet

May mai cit dit xach tay
CAl dit tAng bén

Wi trong

Wi try

(57A244-TB25N
US7A244-YBEEE
37C60-KEV
37060-VK
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Pac tinh 42 mai

Ung dyng khd d7

Hap kim Ni

Mai b mat
C3t di (kho), chim
Cit din {ichd), dfu cf dinh—ddy tai

J2A60-E25VCP
Q0A244-VBITR
90A244-VBI7N

Mai bé mat, d4 phan doan
CAt dit {co ting Hén)

Tdm Ni
Mai b6 mit, 4 mai nguydn 37C60-HBY
Mai bé mat, gién doan 32460-D2BVCF2
Thanh Ni
CAt dit co tang bién [904244-vBS7B
Ni cinp
Mai v0 tam 53AB0-KBVCN
Mai try 3SGPB0-JVS hajc B6AB0-JBV127
Mai trong 53A80-KEYBE
D4 mai bé mit 32446-18VBE

Pacesetter 306G
UGTA244-TBNG hodc 90A304-RBI7B

Hop kim th&m nitg {mai try}

Truwic khi thim nite BEAGO-KBV127
Sau khi thim nite, 49 bdng trung binh  135GP80-JVS holfic 86AB0-J8Y127
Sau khi thdm nitd, d§ béng cao 37C100-IVK
Sau khi thim nita, dd béng rat cao 37C500-19E
Ong

Gang xim
Lam sach mit trong
C3t ditt ¢6 t3ng bén
Thép, ¢4 béng khdng guan trgng
CAt dit (co ting bén)
Chém cu Sng

42F1434-REB38SL
3NZF244-ZB65N

90A244-VBIVN

M bédn tinh, w8 tdm

Mai vd tAm h7A30-TOVBE
Mai lai 57A24-Q5VBE
Piston
Nhém
Mai ty 8GA46-HBV12T holic 53A46-18V127
Mai v tdm 37C46-KVK
Mai lai B6A46-HEV127
Gang x4m
Mai try 39C46-J8VK hojc 37C36-KVK
Nidi v tim 37C46-KVK
Mai lgi 23A46-18VBE hodc 53AJ6-18V127
Chot piston
Mai thd, v6 tim 55G60-JVS, 32A54-0B, hodc 57A50-MBVCN

57A70-RB24X813 hodc STABD-MBVCN




215

Dgc linh 44 mai

] Ung dyng khi di

Yong ping (bac segment)

Gang xam
Mai the hé mat (da mai try)
Mai bé mat {da mai nguyén)

32A30-H8VBE
32ABO-KBVBE hodc 5SGGBO-KVS

Mai trong {c6 mdu) 55GGA6-KYS
Carpide-phun plasma, chrame
Mai v tim
Thd va tinh J9CR0-HBVK
Tinh 37(B0-PB24
Chat déo
Mai try {nhya nhigt déo)
i 37C46-JVK hoic 32A45-112VBEP
Khd 37036-158
Niwa nhigt rdn 37C30-i158
Mai b8 mit (da mdi nguyén}, nhia
nhigt déo 37C46-VK
Nylon
Mai vd tdm 37G45-KVK hodc 37C46-LVK
Mai b mit 23A36-LBVBE
Plexiglass
Gt dit fut) 37060-M4RS5
Mai bé mit 3BA46-H12VBEP
Polystyrene, mai w6 tim I7CA8-KVK

0 chan vit (I3m Kin cOn), mit rang

The va tinh 38AG0-KEVBE
H_a'l tinh A120-M2R30
Pulley {gang xam})
Mai try [37036-vK
Duimg ray

84 mat, khir mdi han, dén 9500 s'pm
D4 mai cdn cc
Béd mii nguydn

{oai bd vt gon séng

4NZ1634-R5BX348
4NZ1634-R5BSX348
4NZ1634-R5B5X348

Dao chulit
Mai mjt sau 32h46-KSVBE hodc 55G46-KEVH
Mai try 57A60-LBVBE
Rene

Mai b€ mit (dinh hinh}
Ba mai nguyén (mai gidn dogn)
Cit din

55G60-JV5, 3SG60-J10VH, hofic 53A60-J8VIN
3BABO-F1SVCF2
90A244-RBS7B

Thanh {(ma1 v tAm)

Thép thusing

Thép khdng ri, 300 series

Thép thdm nitg {irudc khi tham}
Thép Cr-Si

Bdng thanh vi déing thau

Cao su cimp

Carbon

Ghit déo

5TAG0-MBVCN hodc 32A54-QB

37C54-NVK, 86A60-L8V127, 53AG0-LBVCN, hodc 32AC54-(1B
57A60-L8YCN

S7AG0-MEVCN hofic 32AC54-5B

37060-KVK

37C30-KVA

37036-NVK

32AB0-N7VBE
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Bac tinh 45 mai ] Ung dung kha df
Vanh 6 diia
Mai v5 1Am, 0D 57AB0-MEVCH holc 64AB0-NVCE
Mai trong 5TG120-KVFL hodc 53ABO-LVFL

Con 13n § dia

Gon 1an {try)
Nhd
Lén
Mai rdt tinh
Gon &n {kim)
Buing kinh dfn 178
Dubing kinh 1/8 dén 3/8°

§7A100-RB24
S7ABO-NB24
A100-R2R30

57AC120-TB24
5780-QB17X344

Rolor (mai try)

Thé
Tinh

B6A100-HBV127 hojc 57A100-18VBE
370500-G8E

Cao su {mé&m]

Mai try {khd)

]ZSAQU-KSB? hosic 32A46-G12VBEP

Cao su {cifng}

Mai try [37636-55v

Kéo cat
Gang xém, mai m3t bén cha iudi cit 37C100-88v
Thép, mii lai, ¢4 mai nhd J2A120-M7VBE
Thép, mai lai, d4 mai lgn 57A901-MV5

True {mai v tAm)

Tryc banh ring
Tryc then hoa

57AB0-L8VCN hojic 32A54-0B
57AB0-MBVCN

Ludi

cdt (mdy cit tIm, thanh)

Mai sic (d4 phan doan)
Mai sic {d4 hinh try)

23A30-H8VBE
2JA30-GBVEBE

Teye then hoa

Mai v8 tam
Mai try
Mai phdn then hoa

57A60-MBYCN hofic 64A60-NVDE
BGAGO-MEV127
23A60-L5VBE

—_

hép fiic (carbon thap)

C4t dit (ting bén)

Gid trén san, dén 12500 stpm,
Ap suft thdp
Ap suft cao

May mai xach tay kifu 0t

Méy mai xach tay kifu 06 & 11

90A244-TBSTB hetic UD7A244-XBNC

4ZF1434-05B6385
47F1434-R6B385
4NZ1634-R5BSX348
4NZ1634-R5BX348

Thép dic {gidu Mn)

Gid trén sin, d&n 12500 sfpm,
Ap suft thip
Ap sudt cao

Médy ma xich tay kifu 01

May mai xach tay kifu 06 & 11

47F1534-058385
4ZF1434-R5B385
4NZ1634-RHBSX348
4NZ1634-R5BX348
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Déc linh da mai

Ung dyng khi di

Mai thd mit trong, mdy xdch tay dén
9500 stpm
Cit dit ¢b tang bén

Gemini

90A244-TBS7B hojc U57A244-XBNC

Thép rén (dang {73}

Chi ti&t nhd - mai nhe 23416-J814
Chi tigt lan - mai ndng 23A30-0B14
Thép |ciing) {khong dudi 45 HRe)*
Mai vd tam (d bong rit cao) A120-PAR30
Mai v6 14m {d8 hdng cao) B3AG0-KBYCN
Mai va tim (da méi tign vao) AB0-RR3

Chi tig} try, dudng kinh dudi 17

Chi tift try, duding kinh 17 vi n hon
Mai trong

Mai b& mat {da nguyén khdi}

Mai b8 mjt (dd phan doany®
Dién tich tigp xic rGng
Di&n tich li€p x0c trung binh
Dign tich tifp xic hep

Mai b8 mat (¢4 hinh try)

35GP80-JVS hode BEABD-JBY127

35GPE0-JVS hojc 86ABD-JBV127

5TG120-KVFL hodg 53A80-KVFL

53G60-GYSP, 55G46-1VS, 35GPE0-JVS, 32A46-1VTR,
32A46-18VBE, BEAGD-F25VCP, hodc J2AA46-HVTRP

58G30-EVSP, 86A30-EL2VBEP, hodc Pacesetter 306G
5SG30-FYSP, 86A30-F12VBEP, hofic Pacesetier 30F
58G30-GVSP, 86A30-G12VBEP, hodc Pacesetter 306G
38A46-GEVEBE

Thép mém} {d€n 45 HAG)

C4t dit bing may xach tay

C3t ait co tang bén

Chi ti&t try, dubing kinh khéng qua 1°
Ghi igt try, dubng kinh trén 17

Mai trong

US7A244-TB25N
004244-TB97B

3TAG0-LBV127

57A54-K8V127

32460-KVBE hodic 53A80-KVFL

Mai b8 mat, da nguyen khi 53A36-K8YBE

Mai bé mat. da phan doan BAAI0-F12VBEP, Paceselter 30G. hodc 55G30-GVSP
Thép gid

Mai w0 tdm, dé béng cao 57TABQ-K8YCN

Mai v5 tam, d3 bonyg rit cao A120-P4R30

Mai dn xudng

Chi tigt try, duiing kinh khoing qud 14°
Chi tiEl try, duding kinh 16" va 19n han
Mai trong

Mai bé mat (da nguyén khéi)

Mai b8 mat (dd hinh try)
Mai b€ mit (44 phin dogn)

ABO-ARS1 hofic ABO-SR5

ISGP60-LVS, 53A60-L5VBE, hofic 32A46-HI2VBEP
35GPE0-MVS hojc 86AB0-LBV127

5TG120-KVFL, 3SGE0-KVS, 3SG60-FYSP, hodc 5AB0-JVFL
RSGE0-GYSP, 32AA60-HVTRP. 32A60-G25Y(GF2, ho3c xem
phin Superabrasives

3BA4E-(OVBE

86445-DI2VBEP hodic 55G46-EVSP

Thép (khdng ri 17-4 PH)’

Mii b& mat, dd nguyén khfi

35GPE0-IVS, 32460-18VBE, 32A80-F254CP, hode

Mai trong 3TC60-JVK
Mai try 23AB0-KEVBE hodic 37CH0-KEY
Mai vb thm BEABD-J8Y127. A7CH4-KVK, hodic 57AG0-KEVEBE
57 A60-KBVEN
Thép {khong i sesigs 300}
Mai vo 1dm 53A54-KBYCN hodc 64AG0-KVCE
WA v6 thm {dd an vag) AB0-RRHY
Mai try 370G54-VK hojc 86A54-18Y127
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D3¢ finh dd mai

Ung dung kha dY

Mai treng
Mai tay (thd), lip da
Mai b& mit, da nguyén khii

Maéi bé mjt, mai gin doan
Mii b8 mit, da mai cén cfic
Mai b mjt, d4 mai try

Mai bE mit, dd mai phan doan
Mai b& mat. mii dinh hinh

37C46-JVK
4NZ36-WB25 hodc INZGI5-WBZS

55G60-1¥SP, 38GPGD-IVSP, 32A46-JBVBE, hojc
32AA46-IVTR

32AB0-E19VCF2 hodic J9CB0-F24VCC

3BA46-18VBE

32A46-GVBE

86A46-D12VBEP, 55G46-DVSP, hoje 57AC46-FB17
53AB0-JBVIN

Thép {khSng ri - series 400, t8i cimp)’

Mai w0 tAm, a9 bing cao
Mai va tdm, dd béng 1t cao
Mai v tdm, da &n vao

Mzi try, d4 mai nhd

Mai try, d4 mai ion

Mai trong

Mai tay {thd), Wip 04 mai
Mai b& mit {d4 nguyén khéij
Mai tic 9 cao

MWai b mit (gian doan)

Mai h8 m3t (da hinh ry}
Wi b& mjt (d4 phin doan)
Mai b& mit {dinh hinh)

57AGD-KBYCN hoge 64A60-LVCE

A120-P4R30

AB0-RR51 hoje ASC-SR51

53A60-KBVBE

BEAGO-J8V 127

5TG120-KVFL hodc 53A80-KVFL

4NZ36-1825 holic INZG36-UBZ5

S5GE0-1VS, 32A46-1V5, holic 32AA46-IVTR
55GB0-1VS hojc 32A46-HBYBE

3BAGO-FISVCFZ hodic BEABO-F2EVCP
32A36-GBYBE

55G30-FYSP, 86A30-E12VBEP, hodc Pacesetter 305
3SGE0-110VH, 53A60-18VIN, hodc 53AE0-JBVUN

Hip kim slellite {Rexalloy, Tantung}

Mai try

Mai dung cy cit

Mai trong

M&i b8 mjt (d4 can cle va trg
Mai b& m3t (¢4 nguyén khdi)
Mai tay dung cy cit

Mai méy dyng cu cit

35GP80-JVS, 38A8N-JBV127, holic BGABD-J8V127
55G46-JyS, 32A45-J8VBE, hodc 32AA46-VTR

35G60-JVS hodc 53A60-J6VBE

32A46-GBVBE hodc 55G46-1VS

55GB0-1VS, 55G60-GYSP, 32A45-HBVBE, hodc 32AA46-IVTR
57A46-NSVBE

53G46-LVS, 32A46-LBVBE hodc J2A46-LVTR

Tantalum

Mai try B6AB0-JBV127
Mii bé mjt 23A46-J8YBE
Thanh truydn (mai vé tam)
Mai th thép STABD-MBVCN
Mai tinh thép 5TAB0-MBYCN
Mai thé gang xdm I7C46-NVK
Mai tinh gang xim 37C80-MVK

Tard ren (xem Chon ch& 40 mai dyng cy}

Ranh thodt phoi (tard)

57A1003-UB354

Mii gde thoat 5SGE0-KVS hojic 32A60-KBVBE
Mai vudng cdc ddu 32AB01-0685 hodic 55G80-JVS
Thin {try) 55G80-LVS holic 57A80-LBV127
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Dgc tinh dd mai

\

Ung dyng khd d

Mai chinh xac tilan

Wi b8 mat, da nguydn khfi, chat 1am
ngudi chaing 1l sét

2000 sfpm 32AB0-LBVBE hodc 5SGGE0-LVS
2500 sfpm 55G60-JVS, 39C60-JBVK, hodc 55GGE0-JVS
Trye dung J9CB0-18VK
Mai tay, lip dd mai 58G60-QVS hoje TGEO-QVH
Mai try 37C60-JVK
M wd tam 37054-1¥K hojc A7CG54-PB24
Mdi gidn doan JACAR-G24VEE30

Dyng cy ¢! mot @i — thap carbon vi Wép gié

Mai tay, may mai cd nhh
Thé
Tinh
Két hop (tht va tinh)
My mai ut
D4 mai dwing kinh 12 - 247
Bd mai duting kinh trén 247
Mai may, d4 mai nguyén khéi
Bubing kinh d4 15
Budng kinh da 24
04 mai try hojic £on ¢t

57A36-05VBE holc General Purpose Coarse
57AG0-MAVBE hodc General Purpose Fine
S7M46-NSVBE hodc General Purpose Medium

57A36-06VBE
57A24-MBVBE

23A46-15VBE
23A24-M5SVBE
38A46-K5VBE

Woliram
Mai try, wolfram can B6ASL-KEW127
Maj try, wolfrm thigu ket 37060-JVK
Mai v tAm, wolfram can 32A46-NSVBE
Mai v tim, wolfram thidu ké J7CE01-KVK
Mai trong 55G60-1VS
Mai b8 mat 2000 sfpm 23A46-JBVBE
Mai b8 mt 5000 sfpm A7 C46-JBY

Hep ki tdimel

Mai b& mdt {mai dinh hinh)

ISSGSO-JBVH, 58G60-JvS, hojc SIAB0-JBVIN

Valve {d9ng co 88t trong)

Mai mat valve
Mai v8 1dm than valve

37C80-NVK holic 57AB0-JSVBE

3TG120/3- PBYH, 35GP70-OVH, hodc 5TAGO-MBVCN

Hyp kim Waspalloy {dSu 1di trun}

M2 b8 mat (méi dinh hink)
Mai b& mit (da mai nguyEn khii)

Tryc dimg

Mai trong

Mai try

Mai v& 1im

CAL dit (o6 tang tdn)

53A60-J8VIN, 58G60-Jv5 hodc ISGE0-KBVH

58G60-JVS, 3SGP60-JVS, 32A60-F19VCP, 32A46-I1BVBE,

hojc 32AA46-IVTR

32436-E19VBEP hofic 32A46-E19VCP
35G60-JVS hofic 32A60-J6VBE

3SGP60-J¥S, 86A60-JBVBE, holic 53AG0-JBYBE
53A60-JBVEN hoje 86A60-JV127
$0A244-TBI7B
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pac tinh 14 mai Ung dyng khd d1
MGi han (Ihép earbon, thép hop kim)

May mai xich tay kidu 01 ANZ1634-05B5%348

{d&n 9500 sipm)

May mai xéch tay kify 27 NORZOM

{én 16000 sfprm)

May mai thép khdng ri (mai thd) Ap da | 4NZ30-WB25 hodc INZGI0-WB25
mai

*Nén ding cay sap.

" B4 mai CBN (nitride bor |ap phudng) ding ehe thép cung néu cd yéu cdu cao vé dung
sai va nang suit

© D& mai CBN ¢é thé mai thép gio trong mat s& didu kién xac dinh,
" B4 mai CBN c6 thé mai thép khéng ri trong mét sé didu kién xac dinh,
Ngodi cac dac tinh k§ thudt trong bang nay, loai hat siéu mai kha dung cho mét s& ung

dung dac biét khi gap khd khain vdi cc vat idu duge mai va khi phai dap Ung céc¢ yéu cdu dd
béng dac bigt

Tiéu chudn Quée gia M v& hinh dang va kich thudc dé mai—Tiéu chuin
ANSI B74.2-1982 quy dinh kich ¢& va hinh dang da mai, cung cdp cdc phéi hop
hinh dang va kich ¢3 thich hgp véi hiu hét cac dng dung. Tuy d4 mai c6 thé dugc
ché tao véi kich ¢& va hinh dang khac véi Tiéu chuin nay, nhung vi cac 1y do chi
phi va kiém sodt su luu kho, nén tranh sg dung céc kich & va hinh dang dac biét,
triz khi duge bdo dam vé ky thuat.

Céc khoang hinh dang va kich thude tidu chudn trong Tidu chudn nay clng vdi
cdc Ung dung etia ching duge néu trong Bing 7a vdi kich thude inch va Bing Th
vdi kefch thudge theo hé mét.

Bing 7a. Khodng hinh dang va kich ¢ (theo inch cia 44 mii ANSI B74.2-1982

. Khodng kich c# cila cdc kich thwde chinh, inch
Ung dyng -
D=Buing kinh | 7= Chibuday |  H=18
1] i_}_
NN T Kiéu 1. Dd mai ming. nuyén khdi
B e r D& mai chu vi
Mai try (mai irdn ngodi)
Gifa cac tm 12 dén 48 1/2 dén 6 5 dén 20
D& mii v tAm 14 dén 30 1dén 20 5 hoac 12
B3 mai difu chinh vb tim 8 dén 14 1 dn 12 3 dEn 6
Mai tay, mai trdn chy vi
f1a dung 6 dén 36 1/2 dén 4 112 dén 3
Chi mai it dung cy 30 hodc 36 3 hodc 4 20
Mai e6 m&u
May gid trén san 12 dén 24 1 dén 3 1-1/4 dén 2-1/2
May gid trén san (chdt lign k&t i co, thc db 20 dén 36 2 dén 4 6 hode 12
mai trén 6500 sfpm}
May mai cg (ch&t lign ket hifu co, 16c 6§ mai 24 24803 12
trén 16500 sfpm)
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Khodng kich ¢@ cila cac kich thude chinb, inch

Ung dun
9 i 0 = Budng kinh | T = Chifu day H=L8
May xich tay ddén 8 144 dén 1 3/5 dén 5/8
May xach tay {lién k8t hitu co 13ng bén, 6 hodc 8 344 hojc 1 1
17000 sfpm}
May khung xoay 12 dén 24 2 dén 3 3-142 dén 12
Cac phuong phip mai khic
CAt it chét fign k&t hiu co + dén 48 1/64 dén 18 116 dén 6
Mai mat trong 1/4 dén 4 /4 d8n 2 3/32 dén 778
Cua, mat kiku F 6 dén 12 174 dén 1-142 1/2 dén 1-1/4
Mai b& m3t, may tryc ngang 6 dén 24 1/2 dén 6 1-1/4 dén 12
Mai dyng cy, dao chodt, dao cit, dao phay, B ddn 10 114 dén 142 5/8 dén &
tarf, v.v..
D ]
W e— < Kidu 2. D4 mai try
§ %-T 03 mai bling mat try—dwc 1Ap trén duting kinh; co thé
§ % T l4p trong mam cip hodc trén 13m kep.
N l W = Vach
May mai b8 mat kifu tryc ding Bdin20 |  4homs 1 dén 4
—rr . Kifu 5. D4 mai, bic lom trén mét mat
BE mai chu vi. Cho phép da mai cd mat tey rfng han so
\\\\\q ! S&\ -1 wi chifu day |4p da khd dung; ¢ thé mai khodng hs
| I ;.' f tho dai 8¢ v mit bich
Mai try {mai trén ngodi}, giita ¢c tim 12 48n 36 1-1/2 dén 4 5 hodc 12
Mai try, 43 mai diéu chinh v8 13m 8 gén 14 3dén 6 3 hodc B
Mai mit trong 38 dén 4 3B dén 2 /8 dén 7/8
Mai bé miat
Méy true ngang dén 24 3 dEn 6 1-1/4 dén 12
_'{L‘ [ Kifu 5. B4 mai cfc thing
¥ & B3 mai theo mdt try, trong da chidu day vich () 12 w
E Ny ! tign so vi dung kink trong. L8 o ren 5/8-11UNC-2B
N { T3 adi voi dd mai mélu vA 12 holflc 1-1/4° a8 vdi 84 méi
NN W l dung cu.
bn] | W = Yach
Mai mi, may mai xach tay. lién két hitu co 4 d4€n 6 2 34 dén 1-1/2
Mai dyng cu, dao chuét, dae phay, dan cit, 2 gén 6 1-1/4 dén 2 5116 hodc 38
taid, ..

S
N N
==

Kidu 7. D4 mai, bac 1m cA hai mat
Mai chu vi. Bic 16m cho phép khodng hd méi dfi véi
cdc mit bich v chifu day Wp nhd hdn chifu day chung.

tai by (hrdn nQodil, gilta cac tim 12 dén 36 1-1/2 dén 4 5 hojc 12
Mai try, ¢3 mai diéu chinh 3 tm 8 & 14 4 ¢é&n 20 3dén 6
M4i b8 mjt, may tryc ngang 12 dén 24 2dén 6 5 dén 12
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Ung dung

Khodng kich cd cha ede kich thuée chinh, inch

- Dutmg kinh | T=Chifuday | #=Lb

i W

K
§“

[

P

1

}
N\
E

Ki€u 11. D4 mai cbn cic
04 mai theo mat bén voi vach cfin hudng ra ngodi tir
phia duti; véch thuding cf phén dé day hon.

Mai miu, may xach tay, lién k&t hiu co, 4 0én 6§ 2 5/8-11 UNC-2B
18 6 ren.
Mai dung cu, daa chubt, dao phay, tarf, . 2 dén 5 1-1/4 dén 2 172 dén 1-14

. u

Rl
I»nA_EJ

——1

Ki€u 12. B4 mai hinh dTa
Mai thep mat bén hodc mit U cia d4, fogi nay ludn (udn
¢f mat U

Mai dyng cy, dao chudt, dao phay. tard, ...

30608 | 1/2 hodc 34 | 1/2 dén 1-14

| ‘
X T Kiéu 13. B4 mai dia [5m
" Mai theo chu vi da. Winh dang tuong ty dia Bm c6 tidl
Us=E L_ J_[ dién ddng déu,
]
x-¥
Cu 1/2 d8n 1-3/4
i ) X 8 dén 12 UBE 344 dén 1-114
Mai sic va dinh hinh ring cua 144 ddn 112

Kidu 16. C6n, canh cong
Kidu 17. Cdn, canh thing. dinb wudng
Kidu 17R. Con, cgnh thing, dinh trdn
{Ban kinh dinh R = 42

3/B-24UNF-2B
tén
5/8-11UNC-28

1-1:4 dén 3 2 dén 3-112

Kigu 18. Thank, du vudng.
Kifu 18R. Thanh, d4u tron R = 02

Kifu 19. Thanh, #du cin, dinh vudng.
Ki€u 19R. Thanh, 84u ctn, dinh rdn
{Ban kinh dinh R = J2}

Mai miu, may xach tay, 18 cé ren

3r8-24UNF-28
dén
5/8-11UNC-2B

1-1/4 dén 3 2 dén 3-172
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Khpang kich £ cia cdc kich thufe chinh, inch

Ung o
™ e O-Duimgkinh | 7= Chiduday | H-LS
[ D 1
A K
“{ R ‘l-—}- Kifu 20. D& mai, 16m mit phia
N LE oy T D4 mai chu vi. mét phia phing, phia kia 1Bm
o u t

Mai try {trdn_ngoai), giifa ca; tdm

120603 | dddina | 548020

ST 1

NN HE

=IO

Kifu 21. D4 mai, 16m hai phia.
C4 hai phia déu 15m d€n phing

1A !N%‘_“i! |_*_

T

LT

P-—

Kiu 22. B4 mai, \om mft phia, bac 16m phia kia.
M3 phia 1m d&n phing

4]
M SN !

Ki6u 23. D4 mai, 16m va bic cing mit phia

TETRSNS T Phia kia phing
u- !
Mi try (trdn ngoai} 20 06n 36 2ddn 4 12 holc 20

Gilfa cAc 14m, vdi chu vi dd mai

b
—h—-a\ l_.?—N-
JEE TN _rT
> NN

'G
| i
r—-

Ki€u 24. DA mai, lim v4 bAc m{t phia, phia kia iGm
Mt phia co bic. phia kia I3m cd bic.

Kiéu 25. Da mai, 16m va b4c myt phiz, phia kiz Yom
Mat phia 16m dénh phing, phia kia 1m co bac

Kifu 26. Ba mai, Y5m v3 bic cd hai phia
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(ing dyng

Khodng kich ¢d cia e kich thede chinh, inch

D = Dijng kiah

T = Chiéu day

H= LA

Mai try (ttdn ngodi), gilta cAc tim, woi chu vi
di mai

20 dén 36

2dén 4

12 hojc 20

- i u
am%%&mi
|FRE T T

P
1TA—

Kigu 27 & 27A. D4 mal, 1am 16m

27 My xdeh ta. Mai thudng duge thyc hign bing sy ti€p
x0c v chi tigt nghigng khodng 15° vdi mat d4 mai

U=E o 27A. Gat gt Su dyng chu vi d3 1am bé m3t mai.
C3t dit, lién k8t hitu o ting bén 16 dén 3¢ U=FE =532 dén} 1 hodc 1-1/2
174
Mai méu, may xach tay 3dén g U= chifuday | 3/8 hodc 7/8
ddng nhit,
1/8 dén A8
+ D
‘ha T — ll-
Kifu 28, Ba mai, 18m 1am {mat mai dang dfa sdu)
‘ l ;. l v, U Mai nghigng khodng 15° voi mat 84 mai

Mai miu, may xach tay

7 hodc 9

U = chify day
ddng nhat 1/4

78

Trong bang nay, cac mii tén I5n (d4u trdng) bidu thi bé mat mai,

Bang 7b. Khodng hinh dang va kich ¢¥ d& mai tiéu chudn hé mét ANST B74,2-1982

Ung dung

Khadng kich cd clia cac kich thude chink, milimét

0 = Dudng sint | 7= Chidu day |

H=td

Hifu 1. B4 mai thing, nguyén khi

Cat dit {ién k&) hiu oo tAng bén va khing
ting bén}

B3I try (trdn ngodi), gida cde tim
Mai try {trdn ngodi), dad mai vii tAm
Mai try (Lrdn ngodi}, d4 mai diéu chinh vd tam
Mai trong
Mai tay trén chu vi
— Ba dyng
— Mai vt dyng ¢y
Ludi cua {méat kigu F}
Mai mdu, mdy gid trén san

Mai mdu, may gid trén sén (Iign két hivu co, t6e
46 44 dén 33 mis

Mai mau, miy cg (lign két hiw co, 1§ ) 44 dén
84 mis)

150 dén 1250
300 dén 1250
350 a6n 750
200 dén 350
6 dén 100

150 dén 910
750 hoic S0

150 aén 300
300 dén 600

500 dén 900

600

0.8 dén 10
20 dén 160
25 d&n 500
25 dén 315
& dén 50

13 dén 100
80 hodc 100

6 dén 40
25 dén 80

50 dén 100

50 dén 80

16 dén 152.4
127 den 508

127 or 304.8

76.2 d8n 152.4
2.5 dén 25

20 dén 76.2
508

32
32 dén 76.2

152 4 hodc 304.8

304.8
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Khodng kich ¢d cda cic kich thude chinh, milimeét

Ung dung D= Duing kioh | T= Chifu ddy | H=Lb
Mai miu, may xach tay 80 dé&n 200 6 dén 25 10 dén 16
Mai miu, may khung xoay (lién k&t hin co) 300 dén 600 50 dén 80 88.9 dén 304.3
Mai b8 mit, may truc ngang 150 dén 600 13 dén 160 32 dén 3048
Méi dung cy, dao chuft, dao phay, tar, .. 150 dén 250 6 dé&n 20 32 0én 127
Kifu 2. D4 mai try W = Vich
Mai b8 mat, may true ding | 20040500 | 100 hoge 125 | 25 aén 100

Kifu 5. D4 mai, bac 15m mat mat

Mai try (trdn ngodi) gilia céc tdm 500 dén 900 40 dén 100 127 hodc 3048
Mai try {trdn ngoai). d4 difu chinh vé tim 200 dén 350 80 dén 160 76.2 hodc 127
Mai trong 10 dén 100 10 dén 50 3.18 dén 25
Ki€u 6. B4 mai ciic thing W = Vach
Mii mdu, may xach tay, lién két hiu co
{13 ¢6 ren 5/8-1{UNC-28) 100 dén 150 50 20 dén 40
Mai dung cy, dao chudt, phay, tars, ...
{15 13 d&n 32 mm) 50 dén 130 32 dén 50 8 holc 10
Ki€u 7. B& mdi, b3c 1ém hai m3t
Mai try {trén ngodi}, gida cic tam 300 dén 900 40 dén 100 | 127 hoje 2048
Mai try (tron ngodi), d4 difu chinh v tdm 200 dén 350 100 ¢&n 500 | 76.2 dén 152.4
Kifu 11. D4 mai cén ele
Mai miiu, méy xdch tay, lidn k8t hica, B cé ren | 100 d&n 150 50 5/8-11UNG-2B
Mai dung cy, dao chullt, phay, tard, ... 50 dén 125 32 dén 50 13 dén 32
Ki€u 12. B4 mai hioh T2
Mai dyng cy, dao chudk, phay, tars, . | soaen200 | 13toxc20 | 1adena
Kigu 27 va 27A. DA mai tm Iom
CAt i, ign kSt hitu o ting bén 400 d&n 750 =E=6 25.4 hoe 381
Mai miu, may xdch tay 80 dén 230 U=E-= 953 hojc 22.23
3.2 dén 10

Moi kich thude g&u tinh theo milimét
Xem Bang 7a v& hinh dang d4 mai

Bé mit lam vige ciia d4 mai thudng duge goi 1a bé mat mai. Trong da s& cdc
truting hop, day 1a chu vi d4, néu khéng c6 quy dinh khdc, ¢6 bién dang théng.
Tuy nhién, c4c nha ché tac 44 mai con cung cdp nhidu hinh dang bé mat khac, ¢6
thé tai tao trong qud trinh st dung biing cach chinh sua dé thich hop. Tiéu chusn
ANSI B74.2-1982 dua ra 15 hinh dang mat d4 mai khac nhau (Bang 8).
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Bing 8. Hinh dang tiéu chudn cia m§t da mai ANSI B74.2-1982
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Bdng 9. K¥ hi€u va hinh dang 1di d4 mai kim cuong ANSI B74.3-1974
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Bang 11. K¥ hi¢u phén Kim cuvng trén dd mai kim cwtong ANST B74.3-1974

S0 ky higu va vi tri

M 1

Minh hga

1—=Chu wi

Phén kim cugng  trén gho vi clia I5i va chifm foan b
chifu day da mbi. Chigu dai tryc clia phin nay cb thé Kn
hon, bing, hojc nhd han chifu siu kim cuong duge do
theo ban kinh. 8 vdi dinh nghla ndy, § Hp khéng duge
¢oi 14 phin cim chifu dy dd mai,

2—Mat

Phan kim cuong trén m&t m3t clia da va chifu d&i phin
kim cuong tis chu vi hudng vé phia tim. Cé thd chifm toan
b hodc mit phin b mit va s& 19n hon chifu siu kim
cuung do doc tryc. Lop kim cuong @ trén bé mat dd
thuting ding cho cdc mye dich mai

3—Ca hai mjt

Cac phdn kim cugng trén cd hai mit ciia 44 vi kéo dai i
chu vi hudng v& phia tm. C4 thé chifm todn b hojc mijt
phdn b8 mit, va chifu d3i phn Kim cuong huing vé phia
tam 58 vt qua chifu sdu kim cung do doc truc.

4—Cong hodc vat
via trong

Ap dung cho cic kifu da mai 2, 6, 11, 12, vA 15, vBi
phén kim cuong ¢ vich trong. ¥ach niy v&l hodc cong tir
difm cao trén chu vi §4 mai dén diém thip hudng vio
tAm da mii.

5—Cong holc vit
ra ngoai

Ao dung cho cdc kiBu dd mai 2, 6, 11, v 15, véi phdn
kim cugng 3 vich bién. Vach ndy vil hodic cong tir didm
thép trén chu vi B4 mai d&n didm cao huiing via tam dd
mai.

5—MGt phin chu vi

Phin kim cuong trén chu vi cla 1i nhung khtng chiém
toan b chidu diy cia d4 vA khdng dén mit da.

7—NGt phn mit
di

Phdn kim cugng trén mét 15 v khdng kéo dai d&n chu vi
4. G6 thE d&n hotic khdng d&h tim da

D4 méi toan b0 [a hat kim cudng va chat li6n ket, khong

8—Taan b 26 phén .  RE |
Vi tri thubing dutic col 13 trén chu vi, ngoai trir phdn kim

9—Gée cuong & gic nhung kéo dai 161 gbc dusi. m
Vi tri phdn hat mai kim cuang trén vanh trdn phia trong
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Xj higu'

Minh hga

B—Khean va khoét

Cac 13 khoan va khoét migng trong phdn 16i

C—Khoan vi 13

Cic ¥ khoan va 12 migng trong phdn [5i

H—L3 thdnp

L3 thang khoan trong ohin (Gi

M—-L tron va co ren

Cic ¥ tron va cac W o6 ren trong phdn 1

P—Bjc Bm mat mit

L4i co bfc 18m trén mdl mit d4. Chifu day 15i nhd
hon chifu day di.

R—Bgc bm hai mit

LAi cb bic 16m trén ¢ hai m3t dA. Chidu day 15i
nhd hon chifu day da.

S—Phén kim cung
phdn doan

B4 ¢b phdn kim cugng phan doan 4p trén Bi.
{Khodng 1 phan dogn khing dya dinh nghia).

SS—Phin kim cuong
phin doan voi rdnh

D4 ¢6 cAc phan doan riéng 1§ 14p trén 1Bi co rAnh,

T—Céc I8 cb ren

Céac B ren trong phdn i

(—Mianh kim cuong ghép

Ba bf m3t cla phin kim cuong dugc Hp trong 1Bi.

V—Kim cuong cha ¥
nguic

Tigt di#n kim cuong tat ky, 18p trén IGi, sa0 cho
dinh trong cla géc bat ky. hojc m3t 1Bm ciia
cung, K ra ngodi, duge coi 13 dde nguwk.

Ngoai 8 Tt dibn kim cuong AH a3t trén 15i véi
mgt 13m clia cung W) ra ngodi.

*Y—Manh kim cuong ghép va dio. Xem céc dinh nghta Q va vV
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Bing 13. Hudng din sif dung 44 mai kim cudng va dic tinh ki thujt

Ung dyng mai

Kigu 04 co ban

Dac linh &f thudt

D6A2C Thir MD100-N100-B1/8
Dao mat i cét {mai tay) Tinty: MD220-P75-B1/8
D6AZH Tha: MD180-J100-B1/8
Dao mt Iu6i cat (mai méy) Tinh: MD320-L75-81/8
88 gay phoi D1A1 MD150-R100-B1/8
011ve Tho: MD100-R100-B1/8
Dyng cy va dao nhidu Wdi cht .
{phay mat, phay tro. chudt, .. Kérgp  MD150-R100-B1/8
Mai séc va mai gdc thodt Tinh: MD220-R100-81/8
Dung ¢u v dac nhiéu U6 cit a2 MD180-N100-B1/8
{phay mat, phay try, chudt, ..}.
Mai rdnh thodt phoi
MAi sie 1l cua 01242 MD180-R100-B1/8
D1A1 The: MD120-N100-B1/8
Mai b mat {truc ngang) Tinh; MD240-P100-B1/8
Mai b4 mit (tryc ding) D2A2T MDBO-R75-B1/8
Mai try {trdn ngoai) helic mai kifu tim D1A1 MD120-P100-B1/8
Mai trong D1AT MD150-N100-B1/8
Mai riinh va cit dit D1ATR MD150-R100-B1/4
Mai 13 P MD400-L50-B1/16
DHI,DH2  |The: MD220-B1/16
Mai khon blng tay Tinh: MD320-81/6
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Bing 14a. Hinh dang tiéu chudn va kich ¢& (inch} cia d&d mai lip ANST B74,2-1982

Tée dé cyc dai cla ¢4 mai thly tinh héa kidu 13p vao truc d6ng od, khodng c4p loai trung
binh, t 38,000 ¢&n 152.000 rpm {vang/phit) déi vdi dudng kinh 174 - 1%, Tuy nhién, 3¢ &
van hanh an ton bi han ché theo téc 46 1di han (t8c db, tai d6 sy rung ddng cb xu hudng tang
nhanhy} thay d8i tly thudc vao kich thudc ¢4, dudng kinh tryc chinh, va phin chia ra ngodi.
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Bing 14b. Hinh dang tiéu chufin va kich ¢ (inch) cia 44 mdi lAp ANST B74.2-1982

N 4
Ti T T

t‘"r*i ,,| I_ _1,- ..... ' D

Tt
H% bR

B 1H B 132 R DS Nhém W
ciﬂ Kich ¢ hinh dang c||] s | Kich c@ hinh dang | chi sor | Kich £d hinh dang
hinh dgng D T hinh dang b T hinh dang o T
W 144 1/8 1/4 W 162 12 1/8 w 208 34 2
W 145 178 38 W 183 e 114 W 215 i 1/8
W 146~ 118 112 W 184 112 37 W 216 1 14
W 152 16 14 W 185 142 172 w217 1 8
W 153 316 378 W 186 172 34 w218 1 172
W54 316 172 W 187 112 1 w220 1 1
W 158 1/4 1/8 W 188 172 1-172 W 221 1 1112
W 160 144 1/4 W8S 12 2 W 222 i 2
W 162 114 38 W 195 58 34 W 225 1-1/4 114
W 163 1/4 172 w156 58 1 W 226 1-1/4 8
W 164 1/4 k) W97 5/8 2 W 228 1-1/4 34
w174 3 1/4 w200 | 34 1/8 W 230 1-1/4 1-14
W 175 38 3 W 201 34 174 W 232 1-1/4 2
W 178 3/8 12 W 202 34 Kt W 235 1-172 174
W7 38 314 W 203 34 172 W 236 1-142 112
W78 8 1 W 204 ¥4 34 W 237 1-12 1
W79 8 1-1/4 W 205 ¥4 1 W 238 1-112 1-172
W 181 172 116 W 207 34 1-1/2 W 242 2 1
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Bang 15. Hinh dang tiéu chuéis vil Kich c& hé mét clia ds mai lip ANSI B74.2-1982

Chi s& Kich cd hinh can Chi st Kich cd hinh dang
hinh dang* Du’ﬂ‘ni kinh Chifu diy hinh dang" Buing kinh Chidu day
A 20 65 A 24 6 20
A3 22 70 A 25 25
Ad ki 30 A6 16
A5 20 78 A3 35 26
A bal 45 A 32 25 20
A 12 18 30 A3 38 10
A13 25 25 A 35 25 10
A 14 18 22 A 36 40 10
A 15 8 25 A Y7 30 6
A21 25 25 A3B 25 25
A 23 20 25 A 39 20 20
84 16 16 897 3 10
B4 13 20 B 101 16 18
B 43 6 8 B 103 16 5
B 44 5.6 10 8 104 8 10
B 51 11 20 B 11 1 18
B 52 10 20 B 112 10 13
B 53 8 16 B 121 13
B 61 20 8 B 122 10
B 62 13 10 B 123 5
BT1 16 3 B 124 3
B &1 20 5 B 131 13 13
B 9t 13 18 B 132 10 13
B 92 6 6 B 133 10 10
B 96 3 6 B 135 [ 13
W 144 3 7 W 196 16 26
W 145 3 10 w197 16 50
W 146 3 13 W 200 20 3
W 152 5 § W 201 20 G
W 153 5 10 W 202 20 10
W 154 5 13 W 203 20 13
W 358 ] 3 W 204 20 20
W 160 § ] W 205 20 25
W 162 6 10 w207 20 40
W 163 6 13 W 208 20 50
W 164 5 20 W 215 25 3
W 174 10 6 W 215 25 ;
W 175 ] 10 w217 25 10
W 176 10 13 w218 25 13
W 177 10 20 W 220 25 25
W 178 10 25 W 221 25 40
w179 10 0 w222 25 50
W 181 13 1.5 W 225 30 6
w182 13 3 W 226 0 10
w183 13 § W 228 30 20
W 184 3 10 W 230 30 30
W 185 13 13 W 232 3 50
w135 3 20 W 235 40 5
w187 13 25 W 236 40 13
W 186 13 40 w237 40 25
W 189 3 50 w238 a0 40
W 195 16 20 W 242 50 25

* Hinh dang d4, xem cdc trang 231 v 232.

Mgi kich thude déu tinh theo milimét.
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Bing 16. Chit bt tron kb: mai ra

Ch#l bdj tron Cng dyng
Ddu miy vk ddu md heo 12 chit bdi tron 16 nhat 3¢ mai ra thép va ddng, nhung khdng
hidu qua khi mai rd gang xdm.

Ddu m3 heo [ DAu md heo cung cép t8c 4§ cit can hon. Noi chung, téc 45 4t ban ddu vii diu may
vh ddu méy |cac hon, nhumg gidm nhanh hi tisp tyc mAi ra. Vi ddu md heo, kAt qud 14t nhét &
mai ra thép wii bt mai carborund. K&t qud thip nhdt, dal duge khi ding ddu mady mai

13 gang xdm vdi bt mai emery.

Xang vi ddu hda 14 chdt bai tron tdt ahdt khi mai ra gang xam, va kém aht khi mai rd
thép.
Xing v ¥Ang 1A chit béi tron 18t nhdt khi mai ra gang xdm

diu hda Ddu hoa duge ding vdi mai ra quay ding bt kim cuong d& mai tinh cac 15 4t nho. Cic

gi tri nhdn duge vai bit carborund cao hon so vii bt emery, tris khi ding d& mai ra

diing.

Nhya cy Nhya cdy duge ding vai bdt carborund € mai ri; tuong d6i tdt khi ding voi bt emery
d€ mai ra ddng; nhung khng tét khi ding vgi bt emery 98 mai gang xm va thép.

K&t qud trung binh wdi t§ hgp mai bA1 ky: t6t nhat 13 mai rd déng vA xfu nhdt 1A ma

Nudc soda  [thép. Tdt han so vdi dfu may va ddu m@ heo khi mii gang xdm, nhung khong bling
xing hojc ddu hda. K&t qud cag nht khi ding voi nhém dé mai dfing.

Ghi chil T ¢§ cdt ban diu khdng qué khdc biét gita c4c loai bét mai, Khéng nén ding
bot mai thd han No. 150. Téc dd cit nay ty 16 vdi 4p sust.

Mai sdc dung cu carbides.—Minh chdp carbides néi chung thutmg khéng
mai lai, nhung déi khi cAn mai dic biét d€ tao bién dang trén lu@i cit phi hap
v0i yéu cdu gia cdng cu thé. Dao cdt carbide kiéu han thau duge mai !aj sau khi
lui cdt bi mdn. Trén dao carbide han thau, sy mén udi cit khdng duge phép qud
mife trude khi mai sfc lai. Phuong phép xdc dinh thai didm dao carbide han thau
cdn mai lai 14 thudng xuyén kigm tra sy mon phén than va didu kién cia mat
nay. Phuong phép thit hai 12 xdc dinh néng suat cdt trude khi xdy ra sif mon qui
mc, holic xac dinh khodng thai gian tueng duong. Nhuoe didm cia phuong phap
nay la su thay déi vit lidu gia céng thuiimg lam cho téc dd mdn khéng ddng nhat
va s lugng chi tiét gia céng trude khi mai lai ¢6 thé khac nhau. Néi chung, lugng
du &8 mai sdc carbide chi khoang 0.005 - 0.010 inch.

Quy trinh chung mai dao carbide: Quy trinh chung thy thudc vae nguyén cing
mai cu thé. Néu nguyén cong ndy Ia mai sdc dao bi ciin, nén ding d4 mai kim
cuong €6 o hat 100-120, mace di & hat min hon, dén 150, d6i khi tao ra 4§ béng
cao hon. Néu dao 12 méi ho#ic 13 thigt k& "tidu chudn" v cin thay d6i hinh dang,
nén ding 44 mai kim cuong c& hat 100 & mai thé va mai tinh bing d4 ¢6 ¢& hat
min hon. Mt st xufng cdn mai thé carbide véi d4 carbide silic thiy tinh héa va
mai tinh bAng d4 kim cuang. C6 thé sit dung mai ra lam nguyén cdng cudi cling
dé dat do bong cac.

Tée dé dd mai: Toc di clia d4 carbide silic thuémg khodng 5000ft/min. Céc toe d
cha dd kim cuong trong khodng 5000-6000 ft/min; chc toc dé thap (550-3000
ft/min) dbi khi cing hiéu qud.

Mai tay: Khi mai dac mét lugi cit (tri phdn bé gay phoi), thudng giir dao bing
tay, ép dac vio mat dd va lién tuc d4y dao qua mat dd mai trong khi dao duge &3
trén thanh tua hode ban mdy duge didu chinh thee géc mong musn. Didu nay
duge goi la "mai tay” d€ phan biét véi mai may. Didu quan trong la lua chon loai
d4 thich hgp khi mai dung cu carbides.
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D4 mai carbide silic.—P4 mai carbide silic mau xanh lye théng dung hon loai
mau xadm $Am va mau xam den.

C3 hat: Poi vai mai tho, o hat thich hop 1a 60. D6i véi mai tinh, cd hat phd bign
la 100 - 120. B4 mai loai C60-1-7V ¢6 thé ding d€ mai cd can thép va mii
carbide. Tuy nhién, d&i véi phén cdn thép néi tidp mdi carbide, ¢6 thé dung d4
mai oxide nhom dé mai c4n thép carbon mém.

Cdp logi: Theo hé thang ky hiéu tiéu chudn, cde cdp Joai tit mém dén cing duge
ghl theo chd tir A dén Z. Dai vai dao carbide c6 thé s dung cdc cap loai tuong déi
mém, chéing han G, H, I, va J. Céc cdp thudng dung d€ mai thd 1a I va J; mai tinh
1a H, 1, J. C4p loai d4 ph&i bdo ddm mai sie ludi cdt mot cdch dé dang va khong
tac ra Ap sudt mai qua cao. Cdc cdp loai ciing han thuing ¢6 xu hudng giy qua
nhiét va ran ndt carbides.

Cdu trie: Chi 8§ ¢du tric théng dung khi mai dao carbide 12 7 va 8. Pd mai coc cd
16n (10-14 inch) ¢6 thé 1a loai x6p v duge ky hiéu 1a 12P. Chi =8 cau tric tidu
chun trong khodng 1-15; véi s& cang cao, dj xép cang cao.

Pi mai kim cuong.—D4 mai véi cde bé mat mai gin kim cuong rdt ldu mon, ¢é
kha nang cit nhanh va ngudi. Chang duge ding dé mai sdc va mai tinh dao
carbide. D4 mai kim cuong con thich hgp d& mai dao nhidu ludi c4t, ching han
dao phay va dao chudt, trén méy mai dao cdt.

Nhuya lién két: P4 mai thuing ding dé mai phén bé gay phoi, dao phay, dao
chust, hotic cdc dao nhidu ludi cit khic. Chung cling dude dp dung dé mai chinh
xac cdc khudn carbide, ¢i chudn, mai bé mat, mai mat trong va mat ngoai. Téc
déng cit nhanh va ngudi 1a dac tinh cda loai d4 mai nay.

Kim loai lién két: Dd mai thuting dung d€ mai tay cde dac mdt ludi cit, diic biét
khi tudi bén va tinh chéng mai man bé mat cdt quan trong hon téc dd cit. D4
mai Zién két thiy tinh héa duge ding d& mai thd dao qua mon, mai sic lai, va mai
tinh. Ching bac dam dé cing viing 48 mai chinh xdc, cdu tric x6p dé ¢dt nhanh
va ngudi, tc dong cit va tudi bén cao.

C& hat d4 mai kim cwong.—Thudng ding 44 mai kim cueng voi ¢d hat 100 dé
mai tay vi mai may.

Céc cd hat 120 va 150 thuing ding & mai tay cdc dao mét ludi cdt

1) d& mai sde; 2) d€ k&t hgp mai tho vA mai tinh; 3) 4 mai phan bé gay phoi.
Céc c& hat 220 hoac 240 duge diing d€ mai tinh moi ki€u dyng cu (tay v mdy),
ngodi ra con ding d& mai trdn ngeai, mai trong, vA mai tinh bé mat. Cdc d hat
320 va 400 duge ding 4€ "mai ra" nhiim dat duge 35 béng rat cao, vi d€ mai khon
bing tay. Cd hat 500 ding trong mai ra d& dat duge dj béng guong trén cdc chi

tiét, chdng han cif chudn carbide va doa 13, hojie cdc dung cu khdc d& ¢6 dj béng
rat cao.

Cép loai dd mai kim cuadng. —D4 mai kim cuong duge ché tao vdi nhidu cap
loai d& dép ing cac yéu cdu khic nhau. Cac c4p loai thay d4i tly theo kiu va hinh
dang dé4. Céc cap Tidu chudn Norton gém H, J, va L, véi lién k&t nhya, cdp N véi
lien két kim loai, va cdc clp J, L, N, P véi lidn két thiy tinh héa. Céc cap ciing
han vA mém hon so véi tiéu chudn, 6 thé duge ding trong mdt s6 (ng dung cu thé,

Ham lugng kim euwong.—Lugng kim cuong {tinh theo treng lugng carat} trong
phén kim cuong cda dd mai duge goi 1a "ham lugng kim euong”. Céc ham lugng
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100 (cac), 50 (trung binh), va 25 (thap} dugc ding kh4 phd bign. Ham lugng 50
bigu thi mét nira ham lugng kim cuong 100 (n&u chidu sau mia kim cuong 1a nhu
nhau), 25 1& mét phdn tar cda 100 hodc mét nika clia ndng 46 kim cuong 50.

Héam lugng 100: Puge xdc dinh 14 72 carat kim cuong/in® ciia phin mai. (Ham
lugng 75 1a 54 carat/in®). Loai nay nén ding (dic biét 1a i hat dén 220) 48 mai
carbide trén mdy, mai dao ¢4t va phdn bé giy phoi. P4 mai lign két kim loai va
thuay tinh héa thutmg ¢6 néng da 100

Ham lugng 50: Ham lugng 50 véi ¢& hat 220, 240, 320, 400, va 500 trong d4 mai
c6c lidn két nhuya, thugng diung d€ mai tay.

Hém lugng 25: Ham lugng 25 véi o hat 100, 120, va 150 trong d4 mai coe lién
két nhya, thung diong @& mai tay.

Chiéu sdu phdn kim cuong: Chiéu sdu hudng tam cia phan kim cuong thudng 1a
1/16 dén 1/4 inch, Chidu sfu nay phu thuje vae ¢ dd mai va kifu lién két.
Mai kho va mai w6t dao carbides.—Khi mai dao carbide bing d4 mai kim
cueng cd thé thue hién hoan toan khé hosc vdi dung dich lam ngudi dé ngip cd
d4 va dac. K&t qud tit c6 thé dat duge bling c& phuong phap udt va khé. Tuy
nhién, mai khé théng dung hon, de trong mai udt, ngudri van hanh ¢6 xu huéng
sif dung khéng 4G chat 1am ngupi d& d& quan s4t thao tac mai hon va tranh bi
uét; do 46, kha nang bi qua nhiét hodc ran nit d& xdy ra hon.

Mai ust véi dd carbide silic: Uu didm cda mai uét vai chat 1am ngudi du 1a cho
phép sif dung d4 v6i cdp d cing cao hon mai khé; do dé, tang tudi bén cia d&. D
chat lam ngudi cdn ngAn chan ing sut nhist va ran mit, tam gidm tdi d4 mai, va
khong cdn hé thang hiit bui.

Mai ust véi dé mai kim cuong: Khi mai véi d4 kim cuong, cin sif dung chét lam

ngudi d€ gilr sach m#At d4 mai va ting téc 43 cit. Lugng chat lam ngudi cd thé
thay ddi tir ddng nhé dén th&m vao 16p dém ni trén m4t d4.

Ch4t lam nguéi khi mai dao carbide.—Khi mai véi da carbide silic hodc dd
kim euang, chat lam ngui thubng 13 nude cing v6i mot lugng nhé ddu hoa tan,
mudi NazCOs, hosic NaOH 48 tranh i sét. D&i vai 34 kim cuong, cdn c6 thé dong
déu hda d€ 1am ngudi. Ddu héa duge tham vao 16p ni phit trén bd mit d4. Chat 1am
ngudi théng dung khi mai bling 44 kim cuong 13 80% nudc + 20% d4u hbda tan.

Mii theo chu vi va theo miit dd.—~Khi mai dao carbides mot ludi cit véi da
carbide silic, mai thé d€ chudn bi cho mai tinh bing d4 kim cuong, c6 thé thue
hi¢n bling cach mi dung mat phing cia 4 mai cén 16m (cdn cde) hoac chu vi cia da
mai hinh dia, Dit mat phdng d4 thong dung hen, nhang cé thé ding chu vi d4 ¢é
mai thd véi lugng dur 1én khi chinh sia cdc dao bi mé hoac gy, do chu vi d4 cho
phép cidt nhanh hon, tich tu nhiét cuc bé it hon, dac bigt khi mai céc bé mat rong.
Uu diém khi sit dung mat d4 mai 13 dé mai cac gée thoat va mép dao hon. P4 mai
kim cuong dung dé mai edc dung cu cit duge thist k& € mai theo mat phing d4.

Mai ra dung en cit.—Cé thé lam béng bé mat dao carbide bing mai ra, dae
bigt d6i véi cée dao ding d€ doa chinh x4c hofic tién cde kim loai va hgp kim
khong chia Fe. Néu mai tinh duge thie hién véi da kim cuong c6 49 min cao (e
hat 240, 320, hedc 400), thao tic ndy thudng duge goi 12 "mai ra". Phuong phép
mai ra thit hai la dung dia ra duge truyén déng bing dién voi bat kim cuong, bt
Norbide, hosic bt carbide silic. Phuong phdp thi ba 13 mai khén hodc mai ra
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bhng tay, sit dung bjt cé ¢ hat 320 hoac 400. Trong nhiéu nha mdy, cb thé dat
duge 43 béng cho dao carbides theo ygu cAu ma khong cén nguyén céng mai ra
dac biét. Trén ludi c4t ¢6 thé c6 cde vét mai, cin loai bd che vBt nay bhng cach mai
vt cic dao gia céng thd thee g6c 45° véi sy vat géc ring 0.005 - 0.010 inch. Diéu
nay duge thuc hién v6i phuong phip mai khén bing tay, chil yéu dé trénh mé
hodc trée & cde ludi cdt khi gia cong vAt 1idu o6 vay cing hodc 4p luc tao phéi 1ém.
Mai khén bdng tay: Lusi cit cia dao carbides, va cdc dao duge ché tao tirloai vit
ligu khac, déi khi cdn mai khén bing tay trude khi st dung dé tang dg bén cho
1ui c4t. Khi ¢4t gidn doan hoic cét thd vdi lugng an dac 1dn, hoac khi cap loai
carbide hoi qué ¢iing, cdn mai khén bing tay, do cé thé ngin chan sy mé dao,
hoac gay lubi cit. M&i khi gap van dé mé lui cdt, cdn mai khén bling tay cho lugi
eft trude khi sit dung. Tuy nhién, didu quan trong 1a chi mai khén rat méng va
¢hi mai khi thue sy cdn thist. Lép mai khén qua day, s& ludn luén lam gidm tudi
bén dung cu cit. Néi chung, lugng mai 0.002 - 0.004 inch trén ludi cit 1a da. Khi
sit dung cdc manh chdp, nén mai khon bing tay trude cho manh chép, mac ddu
461 khi cong cin mét luong mai khon bd sung. Mai khén bing tay cho dao
carbide giita cae 14n cit got dai khi duge thie hign 48 tang tudi bén cla ludi cit.
Néu duge thue hién chuidn xéc, sao cho khéng thay déi cde gée. quy trinh nay sé
¢6 the dung t6t; ngdoc lai, néu mai khang chuén, sé lam gidm tudi bén cia dao.

B Chi mdl phin carbide

Ihép vt 15*

Mai phdn bé giy phoi.—Déi véi nguyén cdng nay cd thé ding d4 mai kim
eugng trén mdy mai da dung, may mai bé mit ¢ nhd, hode mdy mai phédn bé gay
phoi. D4 mai lién k&t nhya cap J hosie N thubng dugc sif dung va dao duge kep
chic chin trong vit kep hodc gid 48 ¢6 thé diéu chinh. Chidu rong cia d4 kim
cudng khéang 1/8 - 1/4 inch. Lién k&t thiy tinh héa duge dung cho d4 day khoing
1/4 inch, va lién két nhua ding cho dd mai cé chidu rong tuong déi nhé.

Tém tdit.—Khi mai dac carbide mét 1udi cit, edn dich chuyén ngang qua bé mat
d4 mai mét cdch lién tue d& tranh nhiét cuc bd. Khi dung d4 mai carbide silic, tée
dd chuyén déng ngang phéi di nhanh, edn da kim euang, cdn ding tée d6 tuong
441 cham. Nén ding chuyén déng ngang biing tay mdi khi ¢6 thé, do cAm gidc cla
tay ngudi nhay hon. Khi mai, cdn duy tri 4p lyc vita phdi va khong déi. Bidu
Kkhién dao sao cho ¢6 thé duy tri dién tich ti&p xic v6i dd & muc nhé nhat ¢é thé
dé giam nhiét va tang tée dg cdt. Chidu quay dé mai nén ngwge vi ludi cdt hoac
ti phia truge hudng vé phia sau. N&u d4 mai duge truyén dong bing dong co ddo
chiéu, cdc phia nguge eha d4 mai 16m cd thé dung d€ mai dao phai va dao trdi véi
s quay nguge chiéu ludi cit. N&u cdn mai mat trén clia dao mét ludi cit, nén thue
hién truéc khi mai cdc géc thoat, ddng thai mai mat trén phai & mic thap nhat
dé duy tri chidu day miii dao. Khi mai may véi d4 mai kim cuong, gidi han tée d9
an dae ngang la 0.001 inch véi ¢d hat 100 d&n 120; 0.0005 inch dai vai ¢d hat
150-240; va ¢.0002 inch v@i ¢d hat 320 vA min hon.
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AN KHGP RANG
Chi danh va kich ¢@ so sdnh cia ring banh ring
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Bang 1. Cong thie tinh kich thude binh ring thing tigu chuffn

K¥ higu
¢ = Gdc ap hic 0y = Dubing kink ngoai
& = DBinh ring = 1/P {3 = Bubing kinh chin ring
a; = Blnh ring bi din F = Chifu rfng mat
4= = Pnh rang din i = Chifu sdu l&m vie cla ring
b = Ghin ring = Chifu 53v todn phin cba ring
¢ = Khoing hy mg = Ty o8 trydn
£ = Khodng cich tAm Moo= 56 riny
0 = Duiing kinh butc Ng = 56 ring clia hanh réng bi din
Og = Dubng kinh bufic banh ring bi din Mo = 54 ring clia banh rdng din
§- = Dubng kinh tuic bénh ring din p = Buic ving
Dz = Puiing kinh vng cg sd £ = Bulc duing kink
™ Tim Cong thifc m Tim Cong thie
Cong thife ting guat
Buiing kinh wing _ ; _
1 10 co s8 D, = Deosd fia 58 ring N=Px0
EREAL
22 | Budc vong = 3-“;:5” 6b |58 rang NeT
31416 Buwdng kinh ngoai M+ 2
2b | Buc vbng P 7a i (Rang vii chidu sty b=
to#n phin)
Mmg + T} Duiing kinh ngodi (¥+2)
3a | Khodng cich tdm 6= op 7b | (Ring v0i chifu siu 0 e i416
toan phén} ’
o+, Bumy kinh ngoai ff+ 16
3b | Knodng cachtam | €=, B2 | {Rang théng Tidu b=
chudn M)
Mo+ N Puiing kinh ngodi (V+16)p
3¢ | Khodng céch tam €= op 8b | (Rang thdng Titu °% 31416
chifn M) '
I (IFIIIS * N’)p . R
3¢ | Khodng cach tdm = 5o8ao g Duting kinh ngodi 0, =>0+22
i
4 |Bucdwng kb | P - 3":15 10 | Buting Kinh buc 0=,
. N , , .
4h | Bude dubing kinh " 10b | Bubng kinh budc 31416
1
4c | Budc dubng kinn | P M’(’:? DAl 11 §oumg kinh chan ang | 04 < 0-26
. m 12 | Chifu su toan phin a+bh
5 | Ty s6 truyén “T
13 | Ghidu sau lam vige a5+ @




Bing 2. Budc vOng cda banh ring—Pudng kinh budc, duting kinh ngoai,
va duiing kinh chin riing
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D8I vii budc vong cy thé va s6 riing, ding bing nay theo vi dy duti dly d€ tim duiing inh tudc,
dubing kinh rgodi, va dulng kinh chiin ring. V¥ dy Duling kinh budc ddi vai 57 rAng ¢b butc vong &
inch = 10 = dudng kinh butic cho theo hg s6 5 ring cfng dubing kinh budc cho theo he s§ 7 ring. (10

= 9.5493) + 13,3690 = 108.852 inch,

Buing kinh ngodi clia bdnh ring blng duding kinh budc chng hE s8 dudng kinh ngodi (cht sat ngodi

cng) = 108 862 + 3.8197 = 112.682 inch,

Buting kinh chan rang biing dubng kinh budc tris he s& dubing kinh chan rang {c6t ngodi cing) =

108.862 - 4.4194 = 104.443

H& si 08 véi sb ring
§1|z|a|a|5 a|?|als

Duing kink bude Wwong dng hd s d8i vdi s6 rang

H§ s
duing kinh

Hé st duitng
Kinh chén ring

6 [1.9099|3.8197[5.7206 | 7.6394|9.5493 | 11.4591(13.3690) 15.2788 | 17.1887 | 3.8197
5172 |1.7507|3.501415.2521 | 7.0028 | 8.7535 | 10.5042 [ 12.2548] 14.0056 15.7563 | 3.5014
5 [1.5915]|3.1831(4.7746 |6.366217.9577 | 9.5493 [11.1408{12.7324|14.3239| 3181
4-1/2 11.4324|2.8648(4.2972 (57296 | 7.1620 | 8.5943 [10.0267{11.4591 | 12.8915| 2.8648
4 112732125465(3.81575.0029 |6.3662 | 7.6394 ) §.9127 |10.1650 [ 11.4591 | 2.5465
3-1/2 |1.114112.2282(3.3422 | 4.4563 | 5.5704 | 6.6845 | 7.7986 | 8.9127 |10.0267 | 2.2282

3 [0.8549]11.8009|2.8648 | 3.8197 |4.7746| 5.7296 | 6.6845 | 7.6394 | 6.5043 | 1.9099
2-1/2 |0.7958(1.5915(2.3873| 3.1831 | 3.9789 ] 4.7746 | 5.5704 | 6.3662 | 7.1620 | 1.5915

2 |0.6366(1.2732(1.9099(2.5465(3.1831( 1.8197 | 4.4563 | 5.0929 | 5.7296 | 1.2732
1-7/8 (0.5868(1.1937) 1.79052.3873|2.9841 | 3.5810 | 41778 | 4.7746 | 5.3715 | 11937
1-3/4 105570111141} 1.671192.2282 | 2.7852 | 3.3422 | 3.8993 | 4.4563 | 5.0134 {11141
1-5/8 (0.5173(1.0345] 1.5518 | 2.0690|2.5863 | 3.1035 | 3.6208 | 4.1380 | 4.6553 | 1.0345
1-1/2 [0.4775(0.9549{1.4324 | 1.9099| 2.3873 | 2.8648 | 33422 | 3.8197 { 4.2972 | 0.8549
1-7/160.4576(0.9151]1.3727 | 1.6303[2.2878 | 2.7454 | 3.2030 | 3.6606 | 4.1181 | 0.9151
1-378 10.4377)|0.8754| 4.3130(1.7507 }2.1884 | 2.6261 | 3.0637 | 3.5014 | 3.9391 | 0.8754
1-5/1610.4178|0.8356 1.2533 | 1.671112.0889 | 2.5067 | 2.9245 { 3.3422 | 3.7600 | 0.8356
1-1/4 10.397930.7958) 1.1837 [ 1.5915|1.9894 | 2.3873 | 2.7852 | 3.1831 | 3.5610 | 0.7958
1-3/160.378010.7560( 1.1340| 1.5120 | 1.8900 2.2680 | 2.6459 | 3.0239 | 3.4019 | 0.7560

1-1/8 10.3581|0.7162| 1.0743| 1.4324 |1.79051 2.1486 | 2.5067 | 2.8648 | 3.2229 [ 0.7162 | 0.5286
1-1416|0.3382|0.6764 | 1.0146 1 1.3528 | 1.6910 | 2.0292 | 2.3674 | 2.7056 | 3.0438 | 0.676410.7826

1 |0.3183]0.6366|0.954931.2732| 1.5915| 1.9099 | 2.2282 | 25465 | 2.8648 | 0.6366
15116 |0.2984|0.596840.8052 [1.1937 | 1.4021| 1.7905 | 2.0859 } 2.3873 | 2.6857 | 0.5968
718 [0.2786(0.6570|0.8356 [1.1141}1.3926| 1.6711 | 1.5496 | 2.2282 | 2.5067 | 0.5570
13/16 | 0.2586/0.5173|0.7759(1.034511.2931 | 15518 | 1.8104 { 2.0690 | 2.3276 | 0.5173
4 10.2387|0.4475)0.7162 [ 0.8540 [1.1937 | 1.4324 | 1.6711 | 1.9099 | 2.1486 | 04775
11716 10.218870.4377( 0.6565 | 0.8754 | 1.0842] 1.3130 | 1.5319 | 1.7507 | 1.9695 | 0.4377
2/3 10.2122|0.4244(0.6366 | (1.5485(1.0610 1.2732 | 1.4854 | 1.6977 | 1.5099 | 04244
5/8 [0.198%9(0.3079| 0.5966 [ 0.79580.9947 | 1.1937 | 1.3926 | 1.5915 | 1.7505 | 0.3979
9/16 |0.1700|0.3581§0.5371]0.7162 | 0.8952 | 1.0743 | 1.2533 | 1.4324 | 1.6114 | 0.3581
172 [0.1562(0.3183(0.4775|0.6366|0.79568 | 0.9549 | 1.1141 | 1.2732 | 1.4324 | 0.3183
7416 |0.1383]10.2785]0.4178|0.5570§0.6963 | 0.8356 | 0.9748 | 1.1141 | 1.2533 | 0.2785
3/8 10.1194|0.2387|0.3581|0.4775/0.5968 | 0.7162 | 0.8356 | 0.9549 | 1.0743 | 0.2287
1/3 10.106110.2122(0.3183|0.4244]0.5305 | 0.6366 | 0.7427 | 0.8488 | 0.9549 | 0.2122
516 10.0995(0.1989]0.2684 | 0.3979|0.4874 | 0.5968 | 0.6963 | 0.7958 | 0.8952 |0.198%
14 |0.0796(0.1562(0.2387 |0.3183]0.3979] 0.4775 | 0.5570 | 0.6366 | 0.7162 | 0.1592
316 10.0597(0.1194]0.179010.2387 | 0.2984 | 0.3581 | 0.4178 | 0.4775 | 0.5371 [0.1194
1/8 [0.0398)0.0796]0.119410.1592|0.1989 | 0.2387 | 0.2785 | 0.3183 | 0.3581 } 0.0796
116 10.0199]0.0398{0.0587 |0.07960.0995] 0.1194 | £.1393 | 0.1582 ] 0.1750 | 0.0368
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Bing 3. Chiéu day diy cung va chiéu cao dinh diy cung céa ring banh ring chio

sfiu todn phin duge phay va ciia dao phay bénh ring

g buic;

T= Chidu diy ddy cung cla ring banh ring va ring dao phay then

H = Chidu cao dinh ddy cung ddi wii rang banh ring sau todn phin
A = Chifu cas dinh ddy cung cla dao phay

== {2.157 + huc duding kinh) - H = {0.6866 « buc vbng) - H

Buéic
duing
kinh

Kieh
thardec

Chi st dao

phay ting va 8 ran

g tirang iing

Ho.1
135 rdng

No.2
b5 rdng

No.3
35 r@ng

No.4
26 riing

No.5
21 rdng

No.6
17 réng

No.7
14 rany

No.B
12 ring

10

11

12

14

16

18

20

T~ TIT=-T 1 TITAIT A XTI AT AT 1T AT AT AT AT 1AL AT AT AIT—T=—

1.5707
1.0047
1.0471
0.6698
0.7853
0.5023
0.6283
04018
0.5235
0.3349
0.4487
0.2870
03926
0.251
03141
0.2009
0.2618
0.1674
0.2244
0.1435
0.1963
01255
0.1745
01116
0.1570
0.1004
0.1428
0.0913
0.1309
0.0837
0.1122
0.0717
0.0981
0.0628
n.0872
0.0558
0.0785
0.0502

1.5706
1.0112
1.0470
06741
0.7853
0.5056
0.6282
0.4044
05233
0.3370
D.a487
0.2889
0.3926
0.2528
0.311
0.2022
0.2617
0.1685
0.2243
0.1444
01963
0.1264
01745
0.1123
0.1570
0101
01428
00919
01309
0.0842
01122
00722
0.0981
0.0632
0.0872
0.0561
0.0785
0.0505

1.5702
1.0176
1.0468
06784
0.7851
0.5088
0.6281
0.4070
0.5234
0.3392
0.4486
0.2907
0.3926
0.2544
0.3140
0.2035
0.2617
0.1698
0.2243
0.1453
0.1962
01272
0.1744
01120
0.1570
01017
0.1427
0.0925
0.1308
0.0848
01121
0.0726
0.0981
0.0636
0.0872
0.0565
0.0785
0.0508

1.5698
1.0237
1.0465
0.6824
0.7848
05118
06279
0.4094
0.5232
03412
0.4485
02919
0.2924
0.2559
0.3139
0.2047
0.2618
0.1706
0.2242
0.1462
0.1962
01279
01744
0.1137
0.1569
0.1023
0.1427
0.0930
0.1308
0.0853
‘01121
0.0731
0.0981
0.0639
0.0872
0.0568
0.0785
0.0511

1.5694
1.0294
1.0462
0.6862
0.7847
0.5147
06277
0.4117
05231
0,343
0.4484
0.2935
03923
0.2573
0.3138
0.2058
0.2615
01715
0.2242
01470
8.1961
0.1286
0.1743
0.1143
0.1569
0.1029
0.1425
0.0935
0.1308
0.0857
01121
0.0735
0.0980
0.0643
0.0872
0.0571
0.0784
G.0514

1.5686
1.0362
1.0457
0.6908
0.7843
0.5181
0.6274
0.4144
05228
0.3454
0.4481
0.2954
0.3921
0.2580
03137
0.2072
0.2614
01727
0.2240
0.1480
0.1950
0.1295
0.1743
09151
0.1568
0.1036
0.1426
0.0942
01307
0.0863
0.1120
0.0740
0.0980
0.0647
0.0671
0.0575
0.0784
0.0518

1.5675
1.0440
1.0450
0.6960
0.7837
0.5220
0.6270
04176
0.5225
0.3480
0.4478
0.2977
0.3919
0.2610
0.3135
0.2088
0.2612
0.1740
0.2239
0.1491
01959
0.1305
01741
01160
0.1567
0.1044
0.1425
0.094%
0.1306
0.0870
0.111%
00745
0.0979
0.0652
0.0870
0.0580
0.0783
0.0522

1.5663
1.0514
1.0442
0.7008
0.781
0.5257
0.6265
0.4205
0.5221
0.3504
0.4475
0.3004
0.3915
0.2628
03132
02102
0.2610
1752
02237
01502
0.1958
01314
0.1740
0.1168
0.1566
01051
0.1424
0.0955
01305
0.0875
DARNE
0.0751
0.0979
0.0657
0.0870
0.0584
0.0782
0.0525
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Bang 4. Chidu day diy cung va chidu cao dinh ddy cung ciia ring binh riang chidu
s toin phin dugc phay va efia dao phay bdnh ring

Ch] & gap phay ring vi sd ring hsing ing
Btz Kich
vong thude Ho. 1 No. 2 No. 3 Wo. 4 Mo § Ho.G Ne. 7 No. 3
135 vang | S5cdnp | I5rang | P6ring | 21 rdng | 17 ring | 14 cdnp | %2 ring
174 T 01250 01250 0.1243 01245 01249 01248 0.1247 01246
H 00793 00804 00809 00814 00818 00824 00830 0.0836
516 T 0.1562 0.1562 01562 0.1561 01561 0.1560 0.1559 D.155B
H 1.0989 01006 pan12 0118 01023 0.1030 01038 0.10d45
38 T 01875 01875 0.1874 01873 01873 1872 41871 01870
H 01184 01207 01214 0122 01228 01236 01245 0.1254
s T 02187 0.2187 .2188 02186 02185 02124 0.2183 02181
H 01393 11404 1418 01425 (1433 f1443 01433 1464
12 T 02500 02500 024598 0.2498 0.2498 0.24496 0.2495 02493
H 0.1583 01609 01619 0.1623 01638 01649 01661 01673
4ne6 T g.2s12 g2z D211 a.2810 o280 02808 0.2606 0.2804
H 17539 DAE1D 01821 01832 01842 0.1855 0 1868 1.1882
53 T o3es 03125 0.3123 G3123 03122 0.3120 03118 03114
H 01598 00z 0.2023 02036 G.2047 02061 02076 02091
1146 T 03437 0.3437 (.3436 03435 03434 03432 03430 03427
H n.2198 02213 022268 02239 02252 02267 0.2283 02300
344 T 0.3750 03750 03748 03747 03747 03744 0.2742 03740
H 02358 02414 02428 0.2443 0.2457 02473 0.2491 0.2508
1316 T .4062 040582 0 4060 0.40549 04059 04056 04054 04050
H 02598 0.2615 02631 02647 (2661 02673 02699 027118
7B T 04375 04375 04373 04372 04371 04368 0 4366 0.4362
H 02798 02m6 0.2833 02850 0.2B66 0.2884 0.2906 02927
1516 T {14687 (.4687 0.4685 04684 0 4883 0 4880 04678 04674
H 0.2953 03018 0.3035 03054 03071 03082 03i14 03137
1 T 0.5000 05000 0 4998 043937 04996 0.4993 0.4950 0 4986
H 03198 0319 03238 0.3258 0.3276 0.3292 03322 0.3348
1-18 T 0.5625 05625 05623 0.5621 (.5820 0.5617 05613 05610
H 0.3597 0.3621 0.3642 0.3665 (.3685 0.3710 0arar 0.3764
1144 T 06250 06240 06247 06246 06245 06241 06237 06232
H 03987 04023 04047 04072 04045 od122 04152 0.4182
1-3/8 T 06875 06875 0 Ba72 06870 0 6869 0.6665 {06861 0.6856
H 04397 0 4426 04452 04475 04504 0.4534 0.4567 0.460G
1-172 T 0.7500 07500 074497 0.7495 07494 0.7489 0.7485 07480
H 04757 0 4628 04857 (.4887 04914 0.4947 04983 0.5mg
1-34 T 0.8750 08750 08746 0.8744 0.8743 0.8737 08732 0.8726
H 05596 0.5633 0 5666 G570t 0.5733 05771 05813 0.5835
2 T 10000 10060 09996 09594 09992 03986 09980 0.9972
H 06336 06438 06476 06516 06552 06596 06644 0 6692
214 T 11250 11250 11246 11242 11240 11234 11226 11220
H 0.7195 07242 07285 0.7330 07311 07420 07474 07528
112 T 1.2500 12500 12484 1.2492 12490 12482 12474 12464
H 0 7485 L8047 080495 06145 0.8190 08245 08305 0 B365
3 T 15000 1.5000 1.4994 14950 14950 14978 14870 14960
H 09584 0.9657 09n4 09774 0 9428 0 9854 {9966 1.0038
Bang 5. Dac phay tinh bdnh ring dai véi tifng budc rdng
Chi sd daa L4t got hink ring Chi sd #ao L4t got binh ring
1 Tit 135 ring dén thanh ring 5 21 d&n 25 ring
2 55 dédn 134 ring B 17 6&n 20 rang
3 35 d&n 54 rang 7 14 dén 16 rdng
4 26 dén 34 riing 8 12 0€n 13 rdng
Cdc dao néu trén dupc dong 8F phay ring théng dyng. Cic dao & bing dute duwe dimg ki yéu efu dang rang chinh
¥4t cag, ¢d s ring trunp gian ida cic sff dao O bing trén,
Chi 58 dao G got binh ring Chi 50 dao G4t god binh ring
1472 50 dén 134 ring 5-1/2 19 G8n 20 ring
2-12 42 d¥n 54 ring 6172 15 dén 16 ranp
3172 30 d€n 34 ring 7172 13 ring
4172 23 0¢n 25 ring .

Dao gia cong thé chl duge ché tao vdi dang No. 1
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Thiét ké banh rang dya trén hé thong module.—Module cia banh rang
blng dutng kinh bude chia cho s4 rang, con bude dudng kinh bing s6 rang chia
cho dutmng kinh buge. Hé théng module {Bdng 6} dugc sit dung § nhidu nudc theo
hé mét; do d4, thujt ngit module thutng duge hifu theo ¥ nghia dudng kinh busc
theo milimét chia cho s8 rang. Tuy nhién, hé théng module cdn ¢6 thé dua trén
cdc 88 do theo inch, duge goi 1a module Anh @€ trdnh nhidm 14n v6i module ha
mét. Module 13 kich thute thue, cdn bude dutmg kinh chi 13 ty 56, Do d6, néu
duting kinh bude cia banh rdng la 50 mm va s6 rang 1a 25, module 14 2; nghia 1a
méi ring chiém 2 mm dudmg kinh bude. Bang 7, Kich thuse rang dua trén hé
théng module, néu rd quan hé giffa module, bude dumg kinh, va budc vong.

Bing 6. Dang rang Ti¢u chuin Dite 451 vii inh ring thing va nghitng DIN-367

Module x 31416 ——

\ _ mﬂe

__L
MMM &

he—— 20

AN

7

Subn holic canh réng 12 thing (h4 thing %in khdp) vA géc dp Wic 12 20°. Hinh dang khodng hd chdn
rang v gid tri khoang hif ty thude vio ghuang phip cit got va cdc ydu cdu cy thé. Gid trj khodng hés
o thé thay ddi tif 0.1 x module dén 0.3 x module.

Tim Bi#l module Bigt bude ving

Chidu caa dinh ring Biing module 0.31823 = hudc vong

) 1.157 = module? 03683 « budc wing®

Chiéu cao chin rang 1,167 x module’ 0.3714 « tusdc ving®

Chifu sdu lam vidc 2 % module 06366 = busc vang

) 2,157 % module? 0.6866 » bunic wong’®

Chiéu sdu todn phin 2167 x module® 0.6898 x bubc vong®
Chiéu day rang trén duing buic 1.5708 x module 0.5 « butic vinp

® Céng thite tinh chidu cao chan rang va chidu sau toan phin, duge ding khi khodng hd
béng 0.157 x module.

" Céng thic tinh chidu cac chan raing va chiéu sdu toan phén, dugc ding khi khoang hd
bang 1/6 module. Didu phé bién A8 v4i cac nha ché tao dung cu cit MY 14 ¢hé tac khoang b
hé mét hoaie dung cy cit module biing 0.157 x medule.
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Madule, { Bwic duidng Bude ving Chifu cao | Chifu cap | Chidu sdu | Chidu sy
Tidu thudn| kinh tweng . ffinh ring, [chan réng’, |loin phin®, |todn phéin®,
DiN duong mm inche mm mm mm mm
0.3 §4.667 0.943 0.0 0.30 0.35 0.650 0647
0.4 £3.500 1.257 0.0495 0.40 0467 0.867 0.863
0.8 50.800 1571 0.0618 0.30 0.583 1.083 1.079
0.6 42.333 1.885 0.0742 0.60 0.700 1.300 1.294
0.7 36.286 2.15% 0.0865 .70 0.517 1.517 1.510
0.8 31750 2513 0.0989 0.80 1.933 1733 1.726
0.9 28222 2.827 01113 090 1.050 1.950 1.941
1 25.400 3142 01237 1.00 1167 2.167 2157
1.25 20.320 3.927 0.1546 1.25 1.458 2708 2.697
1.5 16.933 4712 0.1855 1.60 $.750 3250 3.236
1.75 14.514 5.49% 0.2164 175 2.042 aree 3774
2 12.700 £.283 0.2474 2.00 2333 4333 4314
2.25 11.289 7.068 0.2783 225 2625 4.875 4853
2.5 10,160 7.854 0.3002 2.50 2.917 5.417 5.392
2.75 9.236 8639 0.2401 275 3.208 5.958 5.932
3 5.466 9425 03711 300 3500 6.500 6.471
.25 7.815 10.210 0.4020 3.25 3.7H 7.0d41 7.010
3.5 7.257 10.996 0.4329 350 4.083 7.582 7.550
.75 6773 11.781 0.4638 375 4.375 8125 1.08%
4 6.350 12.566 0.4547 4.00 4,665 8.666 8.628
4.5 5.644 14.137 0.5566 4.50 h2h Q9.750 9.707
5 5080 15.708 0.6184 5.00 5833 10.833 10.785
5.5 4518 17.27% 0.6803 5.50 6.416 11.916 11.864
] 4233 18.850 0.7421 6.00 7.000 13.008 12.942
6.5 3.908 20420 0.8035 6.50 7.583 14.083 14.021
7 3.628 21.991 0.8658 7 B.166 15.166 15.099
] 3175 23132 0.9885 8 9.333 17.333 17.256
9 2822 28.274 1.1132 9 10.499 16.499 19.413
10 2.540 N.H6 1.2368 10 11.666 21.666 FAKTA|
1" 2.309 34,558 1.3605 1 12.833 23833 23728
12 217 37.699 1.4843 12 14.000 26.000 25.884
13 1.954 40801 1.6079 13 15.166 28.166 28.041
14 1.514 43.982 17317 14 16.332 0332 30.198
15 1.693 47.124 1.8541 15 17.499 32.499 32,355
16 1.587 50.266 1.5790 16 18.666 34,666 34512
18 1411 56.549 22263 18 21.000 39.000 38.826
20 1.270 62.832 24737 20 23.332 43.332 43,142
22 1.155 69.115 2724110 22 25,665 47 665 47.454
24 1.058 75.398 2.9685 24 28.000 52.000 51.768
27 0.941 84823 3.329 27 31.498 58.498 58.239
30 0.847 94.248 3N 30 35.000 65.000 64.713
33 0.770 103673 4,082 33 38.498 71.498 71.181
36 0.708 113,097 4.453 36 41.9%8 F7.998 77 Bh2
39 0.651 122522 4824 39 45 457 84 497 84123
42 0.605 131.947 5195 12 4B.997 90.997 90.594
45 0.564 141.372 5.566 45 52.497 97.497 97.065
50 0.508 1587.080 6184 50 58.330 108.330 107 .855
55 0.462 172.788 5.803 55 64,163 119.163 118.635
60 0423 186.495 7421 60 £9.996 129.996 129.426
65 0.3 204 204 8.040 65 ¥5.82% 140829 140.205
70 1.363 219.911 8.658 70 §1.662 151.662 150.997
75 .339 235619 9276 75 B7.495 162.495 161.775

*Chiéu cao chan rang va chiéu sdu toan phén khi knodng hé = 01666 x module = 1/ module.

" Chiéu s41 toan phén tuong duong cdc ring chidu séu toan phén tidu chudn My {khoang hd
={.157 x module).
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Bang 8. Céc nguyén tic ddi véi hé théng module binh ring

theo module h§
mét

Cén tim Nguyan tic
Nguydn tic ¥ DE tim module hé mét, chia duéing kinh budc thee mm cho 8 rang
Vi dy 1. Buwdng kiph bitic cla banh ring |3 200 mm va s3 ring |3 40
Module < 24000 .5
Madulg hé mét . .
MNguyén tic 2 Nhin buic vdng theo mm wH 0.3183.
Vi dy 2 (Nbu wi dy 3, butc vorg clia banh ring nay 1a 15.708 mm)
Modute = 15.708 = 0.3183 = 5
Nguyén t4c 3 Chia dubmg kinh ngodi theo mm cho s& ring cing 2.
Ghi et Thubing Ap dung hé thing module khi cic kich thude bénh ring dwge tinh
thea mm, nhimg module cing c6 thé dya trén cdc 58 do theo inch.
Module hé Anh | Mouvén tde. BE tim module hé Anh, chia dudng kinh bukc theo inch cho G rang.
Vi dfy: Bénh rang cé 48 rang vi dubng kinh buc 12 inch,
Module = lg = ; module, bue duking kinh 13 4.
Nauyén thc. BE fim duong hng module hé mét then bubc dudng kink cho trubic,
Budng Iwng chia 25.4 cho buic dubing kinh.
module hé mét | W dir Xac dinh duong fugng module h§ mét thea budic duing kinh 10.
theq bikic 254
dudng Kinh Buang kg module = 10 =254
6Ghi chik Module tiu chigin g4n nhdt 12 2.5,
Nguyén tc. DE tim duong lugng budic dubing kinh theo module cho trufic, chia 25.4
Puong lugng butic cho module. {25.4 mm = 1 inch).
duting kinh Vi dir Module 13 12, xéc dinh duang 1ing bude dubing kinh

Buiing ugng bukc dubng kinh = 215;‘ - 2417

Ghi chd: Bubt dubng kinh 2 13 gid trj tidu ehudn gén nhit,

Buging kinh busc

Nouysn He. Nhan s6 ring vai module
W die Modide hé mét 13 8 vi béoh ring cd 40 rang.
D = 40 x B = 320 mm = 12.598 inch.

Bufing kinh ngoai

Nguysn e Cong 2 vi s6 ring vA nhan téng vii module
V¥ dyr. Bénh rdng ©6 40 rang va module 3 6. Tim duding kinh ngodi.
Buing kinh ngodi = (40 + 2) ~ 5 = 252 mm

Déi véi cac kich thudc rang, xem Bang 7 *Kich thudc rdng dia trén hé théng moduie®; cac

cdng thic, xem Bang § “Dang rdng tiéu chudn Duc doi vdi bdnh rdng thdng vé nghiéng,
DiN—867.
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Bang 9. Budc dudng kinh tuong diiong, bwde vong, va module h§ mét
Cic bude va module thing dung duie in dim

Burfic Buie Buge Budc Butc Budc
durirng ving, M'::::e‘ duiing vdng, M‘::::" duritng ybng, M'::::e'
kinh inth kinh inch kinh inch
12 §.2832 | 50.8000 2.2848 | 1-378 111170 | 10.0531 | 5116 25266
0.5080 5.1842 | 5D 2.3081 1.3605 |11 10,1600 03002 | 2112
0.5236 ] 48,5104 | 2172 1.2566 | 10.1600 | 1% 02856 2.30%
0.5644 5.5658 | 45 251331114 101063 | 12 0.2618 21167
05712 1 6112 44 4679 25400 12368 110 12.5664 | 1/4 2.0213
0.6283 5 40 4253 | 2-3A 1.1424 92364 [ 12.7000 0.2474 2
0.6350 4.9474 | 40 27925 | 1178 90057 |13 02417 1.9538
0.6981 | 4-1/2 36.3828 2.8222 14132 9 14 02244 1.8143
07257 § 43290 [ 35 3 1.0472 | B.4687 |15 0.2004 | 1.6933
3/4 41888 | 33.80667 31416 1 8.0851 | 16 0.1963 15875
07854 | 4 32.3403 34750 | 098951 8 16.7552 | aHé 1.5160
04378 | 3-3/4 30,3150 33510 | 1516 75797 16,9333 0.1855 | 112
0.8467 3.7105 | 30 3172 0.8976 7.2571 | 17 0.1848 1.4941%
08976 13112 282977 35904 718 70744 |18 0.1745 1.4111
0.9666 | 3-1M4 26.2755 36286 0.5658 1 19 01653 1.3368
1 31416 | 25.4000 3.8666 | 1316 6.5601 | 20 0.1571 12700
1.0160 3091 |25 39078 08040 | 812 22 01428 1.1545
1.0472 3 24,2552 4 0.7854 6.3500 | 24 0.1309 1.0583
1.1424 | 2-3/4 22.2338 41688 | 314 6.0638 | 25 01257 | 1.0160
114 2.5133 | 20.3200 42333 Oo07421| 6 251328 |18 1.0106
1.2566 | 2172 202127 45696 | 11116 55585 | 25.4000 0.1237 1
1.2700 24737 1 20 46182 (.6803 { 81/2 Fai] 01208 0.9769
1.3963 | 214 181914 5 06283 | 5.0800 128 01122 | 0.80M1
14111 22363 | 18 50265 | 5/8 50332 | 30 0.1047 0.8467
1172 2.0944 | 16,9333 5.0800 (16184 5 32 0.0982 0.7937
1.5708 2 161701 5.5851 | 916 45478 | 34 0.0924 07470
15875 | 1.979¢ |16 56443 | 05566 | 412 36 00873 | 07056
16755 | 1-718 15,1595 6 0.5236 42331 1 38 0.0827 0.6684
1.6933 1.8553 | 15 6.2832 | 12 40425 | 40 00785 | 06350
1-3/4 1.7952 | 145142 63500 | 04947 | 4 42 00748 | 0.6048
1.7952 | 1-3A 14.1489 7 0.4488 | 35286 | 44 00714 1 05773
181431 17316 114 7.1808 | 7116 15372 | 46 0.0683 | 0.5522
1,933 | 1-58 131382 72571 04329 [ 3172 48 0.0654 | 05292
19538 | 16079 |13 [ 03927 | 3.1750 | 50 0.0628 | 0.5080
2 1.5708 1 12.7000 §.3776 | 38 3.0319 | 50.2656 | 1/16 05053
200944 | 1-1f2 121278 8.4667 0.3/ 3 50.8000 0.0618 | 172
21167 1.4842 112 ] 03491 28222 | 56 0.0561 0.4536
2-1/4 13963 111.2889 |10 0.3142 25400 | 6D 0.0524 04232

Module cGa banh rang la duding kinh budc chia cho s8 rang. Module c6 thé bigu thi theo
don vi bat k¥, nhung khi khang ghi dgn vi, thudng duge hidu 1a mm. Do a6, module hé mét,
bAng dudng kinh bude theo mm chia cho 58 ring. B4 tim module hd mét tudng dudng vdi
buéc dudng kinh da cho, chia 25.4 cho bude dudng kinh. B tim budc dudng kinh tuong
dugng medule cho trude, chia 25.4 cho module {25.4 mm = 1 inch).
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Do ring banh ring bing thude cdp.—Khi cit got cdc rang banh rang,
thuging diéu chinh dao cho dén khi cham nhe vao dudng kinh ngoai oia phéi; dac
tif tif An vao dén chidu sau toan phan cia khodng cich rang va cé thé thém mét
lugng nhé d€ tao su &n khép t6t hon gilta cde rdng. Néu dudng kinh ngodi cia
phét ka chinh x4¢, chidu day rdng ciing s& chinh x4c sau khi dao c&t got dén chiéu
sdu cdn thigt dai véi bude cho trude. Tuy nhién, cdn kim tra chidu dAy ring bing
cdach do dac, thuong ding thude cip do rang ¢6 du xich (Hinh).

Phuong phdp xdc ldp thude edp do rdng banh rdng

Thang do ditng cla thute cap duge xdc 1ap sao cho khi d4u thang tya .én dinh
ring (xem Hinh), céc ddu dudi cda ngam thuGe cap s& & db cao cla vong trdn
bude; thang do ngang sé chi chidu day diy cung eiia ring tai diém d6. Néu banh
riang dang duge cit got trén mdy phay hodic véi kiéu mdy gia cong banh rang si
dung dao phay dinh hinh, chiu day ring dugc kiém tra bing céch cit got thi
trén mét khodng ngdn theo mét phia cia phéi, sau dé phan 46 phéi cho khodng
tring ké tigp va cdt got du xa d€ phay toan hé bién dang mot rang, khi d6 hay do
chiéu day ring.

Tru6e khi si dung thudc cap do rang, cin xdc dinh ca chiéu day diy cung chinh
x4c va chiéu cao day cung. Thang do ding duge x4c lap theo chidu cao diy cung,
dinh vi cdc ddu ngam thude cap theo chidu cao vong trdn bude. Cde nguyén téc
hoae cong thic ding d4 xdc dinh chidu dAy day cung va chifu cao diy cung tiy
thude vio bdn kinh ngoai cua banh rang; vi dy, néu dutmg kinh ngoai cia banh
réng nhé (truyén déng) duge lam 16n dé€ tranh bi cdt lem va dé cai thién tac dong
riing, edn phai xét gis tri nay khi tinh chiéu day diy cung va chidu cao day cung.
Chi tiét ciia réing duge néu trong minh hoa thuéc cap do rang, T la chiéu day day
cung, chiéu cao dinh rang 1a 3, va chiéu cao ddy cung 1a H.

Kiém tra kich c# barh ring bing phudng phép do diy cung qua hai
ho#ic nhidu rang.—Phuong phép thi hai kidm tra kich ¢d binh rang, dude
minh hoa bing Hinh treng Bing 10. Thudc cfip c6 du xich duge dimg A€ do
khodng cdch M qua hai hodc nhidu rang. Trén Hinh 1a phuong phdp do qua hai
rng (hofic vii mjt khodng tréng gidta hai rang), nhung c6 th€ do ba réng hosc
nhidu hon, tiy theo bude rang. Céic ngam thuée cap dugc giit ti&p xtc véi cac sudn
ho#c bign dang cia cAc rang va vudng gée véi truc banh rang. 85 do M 461 véi cdc
ring cd kich ¢d chinh xdc duge x4c dinh nhu sau.
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Bang 10. Kich thirde diy < ung qua cic rang cla buide duding kinh don vj (1)

Tim gia tri M duéi goc ap I va s cie
rang ddi dién: chia M cho budc duing kinh
cha banh ring dwc do v& b mgt nia 4§
h toan phén df c6 d6 do M teng owang
budc cho trude va dd hd. 56 rdng cin do
ducic ndu trong Bing 1.

[.F.1 = Buic duiing kinh don vi {1},

$8 rang | M, inch, 0.P1[[s0 eang] 4, sren, 0.p. ][ S6 rang [ M, inch, D.P.1][ S8 rang [ M, inch, B.P.1

Gobc dp lyc 14-172 8§

12 468267 kX 7 8024 2 14.0197 a7 20.2370
13 46341 38 10.8493 63 17.0666 28 23.2838
14 46374 39 10.8547 64 17.0720 89 23.2892
15 46428 4 10.8601 65 17.0773 an 23.2546
16 46482 41 11,8654 66 17 0827 91 23.2999
17 4 6536 42 10.8708 67 17.0881 92 23.3053
18 4.658% 43 10.8762 68 17.0934 93 233107
19 7.7058 44 10.8815 &9 17.0988 94 23.3160
20 77112 435 13,8869 0 17.1042 85 233214
2 77166 46 11,8923 " 17 1095 96 23.3268
22 7718 47 10.8976 72 17.1149 a7 23.3322
23 77273 43 10.9030 73 17.1203 98 233375
24 7.7326 19 10.8084 74 17.1256 99 23.3429
25 7.7380 a0 10.8127 75 17.1310 100 23.3453
28 7.7434 51 13.9606 76 201779 101 2£.3952
27 7.7488 52 13.9660 77 201833 102 26 4005
28 7 7541 53 139714 78 20.1886 102 26.4053
29 7.7545 54 13.9767 79 20.1840 104 26 4113
30 7.7648 55 13 6821 80 20.19%4 105 26.4166
3 7.7702 56 13.8875 81 20.2047 106 26.4220
32 7.7756 57 13.8929 az 20.2101 107 26.4274
a3 7.7810 58 11.9982 83 20.2155 108 26.4327
kL) 7.7683 59 14.0036 84 20.2208 109 26.4381
35 77917 80 14.0090 &5 20.2262 10 26.4435
36 7.7971 fi1 14.0143 86 20.2318
Goc $p lyc 20 4]

12 4,5963 30 10.7526 43 6.9090 66 23.0653
13 46103 3 10.7666 19 16.8230 67 23.0793
14 46243 2 10.7808 50 16.9370 g8 23.0833
15 46383 33 10.7945 51 168510 69 231073
16 46523 KL} 10.8086 52 16.9650 70 231214
17 45663 35 -10 8226 53 16.9790 1 231354
18 46803 36 10.8368 54 16.9930 72 231434
19 7.6464 37 138028 55 19.9591 73 26.1155
20 7.6614 38 13.8168 56 19.873t 74 26.1285
21 76744 39 13 8307 57 18.8872 75 26.1435
2 76884 10 13.8447 S8 20.0012 76 26.1575
23 7.7024 41 13.8587 59 20.0152 77 261715
24 7.7165 42 13.8727 60 20.0292 J 78 26,1855
25 7.7305 43 13.8867 81 20.0432 r 79 26.1995
26 7.7445 44 13.9007 B2 200572 80 26.2135
27 775853 45 13.9147 63 200712 81 26.2275
28 10.7246 46 16.8810 64 230372
29 10.7286 47 16.8950 65 23.0513
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Bing xde dinh kich thudsc déy cung: Trong Bang 10 1a cdc kich thude day cung
doi vai bude dutmg kinh béing mét (dun vi) khi do qua 88 rang duge néu trong
Bang 11. D& nhin ducc kich thudc ddy cung, dgr: gidn chi cdn chia day cung M
trong bdng (481 dién vdi s6 rang da cho) cho bude dudng kinh ctia bdnh rang duge
do, sau dé 1ay thuong s& trif cho mét nira ¢ hd toan phin gilta cip banh réng du
khép. Khi st dyng banh rang truyén dong nhd 1 Ji banh rang bi dan 16n va toan
b3 45 hd nhan duge biing cdch gidm s6 luong rang, do hd toan phin duge trir khoi
kich thudc day cung cia banh rang bi din. Ung dung cia cdc Bang 10 va 11 sé
duge minh hoa bing vi du.
Bing 11. 58 rdang khi do diy cung

Knodng sb ring vdi| Khodng s 1ing S0 réng \|Khodng s ring véi | Khodng s& ring | 84 rang
pdc 4p Iyt 14-1/2° Svdi goc 4p lye 20°| cdn do || ghe dp e 14-172° [vdi goe dp lyc 20°) cdn do

12 dén 18 12 dén 18 2 63 dén 75 46 difn 54 6
19 dén 37 19 dén 27 3 76 dén B7 55 dén 63 7
38 dén 50 28 dén 36 4 88 dén 100 64 dén 72 8
51 dén 82 37 dén 45 5 101 dén 130 73 dén 81 9

Bang nay néu sO rang gifia hai ngam thudc kep khi do kich thudc M (Bang 10)

Vi dy: Xae dinh kich thuée day cung dé kiém tra kich ¢ banh ring cé 30 ring vdi
budc dudmg kinh 5 va géc 4p lue 20°. P§ hd toan phdn 0.008 inch bing cdch gidm
56 rang bing nhau cia cip banh réng &n khép.

Tir Bing 10, khodng cdch déy cung 461 vdi 30 rang cb bude dubng kinh don vi (1)
va goc dp lue 20° 1 10.7526 inch; mdt nifa d6 hd bang 0.008/2 = 0.004 inch, do d6

Kich thudc day cung = 107526

- 0.004 = 2.1465 inch.

Ti Bang 11, day 12 kich thudc ddy cung khi thudce cap do bén rang, 1i s6 ring &n
khép khi cde bénh ring vai géc dp e 20° va 56 rang bat ki trong khodng 28-36.
Né&u cdn xét lugng du duge dé lai trén cdc ring bénh rang di d8 gia céng tinh,
don gidn chi cgng luong du nay vao kich thude day cung cla cde rang hoan tat dé
nhén duge 46 do yéu cdu qua cdc rang dai véi gia cong tinh. C6 thé dua kich thude
day cung gia cong thé vao bdn v& chi tigt.

Cong thide tinh kich thude ddy cung M.—Gi4 tri M qua cdc rang banh ring
¢o thé tinh theo céng thic, trong dé R = bdn kinh budc cia banh rang, A = géc 4p
luc, T = chidu day rang theo ving trén bude, N = sd rdng, S = sd khodng cdch rang
gida hai ngam kep cla thudce cap, F = hé s6 tuy thudc gée dp luc = 0.01109 dai vai
goc 14-1/2%; = 0.01973 d6i voi 17-1/2°, = 0.0298 déi vei 20°; = 0.04303 déi véi goc
22.1/2°% = 0.05995 461 v&i géc 25°. Hé s& F bing hai 14n ham xo#én cia goc 4p luc.

M-R xcosAx[£+ 6L2832><-—S-+F]
R N

Vi dy: Banh ring théng c6 36 réng, budc dudng kinh 6 va géc 4p lue 14-1/2°% Xac
dinh d9 do M qua ba réng, cd hai khodng cach gilta cdc ring.

Ban kinh budc 2-1/2 inch, chiéu day ring diy cung tuong ing bude duirng kinh &
13 0.2618 inch (n&u khéng tinh 45 hd) va hé s4 F @61 vai 14-1/2° 1a 0.01109.

02618 . 62832 x 2
30

M =25« 096815 x( + 0.{}1109] = 1.2941 inch.



251

CAC TINH CHAT CUA VAT LIEU

Bing 1. Phin loai thép tiéu chuin

Nhdm chinh

Ham Yirgng

Chil thich

wugt qui:
Mn = 1.65%
Si = (0.60%
C < 0.60%

Thép carbon

Ham tung cac nquyén td chinh khiing

Co thé s dyng ¢6 hodc khéng ca nhigt
Iuyén k6t thoc, Co the O, thubng hoa,
shist luyén bé mat, tat va ram. Co thé
12 thép sbi, nita ling. Bag’, v& khi cn
thist, 8 ghi 1§ phwong phap khit oxy.

Thép hop kim
khic {1-4%)

Ham lung t6i da cAc nguy8n t vugt qua
tic gia trj ndu Irén. Thép chia dén
3.89% Cr i cac nguyén t6 hop kim

Thép hop kim ludn ludn 14 Lhép iZng.
nhung phuong phap khit exy hodc tink
huyén dac higt, ké ci chéin khang. cb
thé duge chuyén biél cho cic img
dyng ridng.

Thép khdng «f

ihép chira 4% Cr.

it n&L 10% Cr, ¢6 hodic khing c cac
ngivén 16 khac. Mat s@ thép oo thé
hon 30% Cr hodc duti 50% Fe. O My,
phan loai thép khang 1M can gfm cdc

Theo nghfa rdng, thép khing ti duge chia
thanh ba nhom dya trén cdu troc:
Austenite (Series-400), khing tit tinh,
trang thai & Khing t6i dimc; co thé
tang 44 cing bAng gia cong ngudi.
Loai da dyng, cbn goi [& 18-8{Cr-Nij.
Ferrile (Series-400), luén hbn cd tlf
finh, chifa Cr nhung khang cé Ni. Cip
loai co ban chia 17% Cr. Nhém ndy
tan co thép 12% Gr vdi cic nguyén t§
khac, ching han Al, T, duge bd sung
d8 trénh bién cdng. Martensite
{Series-300) cd thé t&ng 4% bén bing
18i vh ram. Cdp logi od bdn chia 12%
Cr. Nhém n&y 6 han #0 thanh phin
tidu chudn, voi Ni va cac nguyén t6
khac co ham hgng nh.

*Thép lng—Khii oxy bing cac tac nhan khi oxy manh, chdng han Mn, Si, Al, ¢& giam
ham lugng oxy dén muc khdng xdy ra phan (ng giila oxy va carbon trong qué trinh két tinh,

Cr-chrome; Fe—sét; Si-silic; Cu-ddng; Mn-mangan; Ni-nickel; Ti-titan.

Bing 2. Phiin loai thép dyng cy

Tén nhém K§ hidu chit Kidu nhém
Thép dyng cy cit got tdc dd cao (thép gid) ] Kidu molybden
T Kiu woltram
Thép khudn gia cfing néng Hi-H19 | Kiéu chrome
H20-H38 | Kidu walfram
H40-H59 | Kidu molybden
Thép khuén gia cfing rguii D Ki€u carbon cao, chrome cao
A Ki€u t0i bing khang khi, hep kim trung biah
0 Kigu t&i bing ddu
Thép chiu va dip S
Thép lam khubn p
Thép dung cu cong dung riéng L Kifu thép hep kim thip
F Kifu 1hép carbon-wolfram
Thép dyng cy tdi nudc w
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Bang 3. H¢ thiing k¥ hi¢u AISI-SAE 46i vdi thép carbon va thép hgp kim

K§ higu AISI-SAE" Thép va ham lwgng hgp kim danh dinh (%)
Thép carbon
10xx Thép carban (Mn 1.00% max )
11t Gidu W huyoh
12xx Giau Iwu huynh va phosphor
15xx Thép carbon (1.00 - 1.65% Mn}
Thép mangan [Mn)
13ux Mn 175
Thép nicket (Ni)
23ux Ni 3.50
25xx Ni 5.00
Thép nickel (Ni) - chrome {Cr}
I Ni 1.25; Cr 0,65 va 0.80
Ioux Ni 1.75; Cr 1.07
33xx Ni 3.50; Gr 150 va 1.57
34 Ni 3.00; Cr0.77
Thép molybden {Mo)
40x Mo 0.20 va 0.25
44xx Mo 0.40 vi (.52 .
Thép chrome (Cr) - molybgen {Ma)
412 Cr 0.50, 0.80, va 0.95, Mo (.12, 0.20, 0.25, va (.30
Thep nickel (Ni) - chrome (Cr} - molybden (Mo}
43xx Ni 1.82; Cr 050 v 0.80; Mo 0.25
438Vxx Ni 1.82; Cr 0.50; Mo 0.12 v2 0.25; ¥ 0.03 min.
47xx Ni 1.05; Cr 0.45; Mo 0.20 v& 0.35
81xx Ni 0.30; Cr 0.40; Mo 0.12
Bixx Ni 0.55; Cr 0.50; Mo 0.20
B7xx Ni 0.55; Cr 0.50: Mo 0.25
B8xx Ni 0.55; Cr 0.50; Mo 0.35
93xx Ni 3.25; Cr 1.20: Mo 0.12
9dxx Ni 0.45; Cr 0.40; Me 012
O7xx Ni 0.55; Cr :.20: Mo 0.20
98xx Ni 1.00; Cr 0.80; Mp 0.25
Thép nickel (Ni) - molybden {Mo)
46xx Mi 0.85 va 182, Mo 0.20 v2 0.25
48xx Ni 3.50; Mo 0.25
Thép chrome (Cr)
50xx Cr 0.27, 0.40, 0.50 vi 0.65
51xx Cr 0.80, 0.87, 0,92, 0.95, 1.00, vA 1.05
S0xxx Cr 0.50; Cu 1.00 min.
Hlanx Gr 1.02; Cu 1.00 min.
52xax Gr 1.45. Cu 1.00 min,
Thép chrome {Cr} - vanadi (V)
B1xx Cr 0.60, 0.80, va 0.95; V 0.10 va 0.15 min
Thép woltram (W ] - chrome (V)
72xx W 1.75; Cr 0.75
Thép silic {5i) - mangan (Mn}
92xx i 1.40 va 2.00; Mn 0.65, 0.82 va 0.85: Cr 0.00 va 065
Thép hop kim thip 99 bén cao
Oxx Cac thép SAE
xxBxx B: thép chia bor (B)
xxLxx L: Thép chira chi {Pb)
AlSI SAE Thép khong ri
2xx 302xx | Thép chrome {Cr) - mangan (Mn) - nickel (Ni}
S 303xx | Thép chrome (Cr) - nicke! (NI}
dxx 514xx | Thép chrome {Cr)
Gxx 515xx__F Thép chrome (Cr)

* xx: hai chil 88 cudi trong ky hiéu thép carbon va thép hgp kim thap (trif thép khéng i) 1
ham lugng carbon (tinh theo ph&n tram}.
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0.6 08 10 1.2 14 1617
0385

Ham htgag carbon (%)

Bing 11. Nhi&t d§ thép bi€u (hj theo mau khi nhi¢t luyén thép dung cu carbon

Nhiél g
F b o'[: Miu thép Xii i va nhigt 44 ram thép dyng cy
420 216 | Phét vang Ram thép dyng cu carbon {300-1050°F), d4u baa, Wi dao
méng, dao cao, dao khic ¢b, ...
430 | 221 |vang nhat Ram thép dyng cu carbon, dag chudt, dao phay 1B df gia céng

440

227 [Vang sdng

thd trén mdy inge vit ty dfing, dung cy dinh hinh trén may
trye vit ty dong, dung cy cit dit trén may tryc vit ty ddng,
dae phay dinh Rinh

Ram thép dyng cy carbon, dao tién, dao phay, dac chult, dac
bikn dang trdn mdy phay (440-450°F)
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,FN et “,c Mau thp Xif 1y va higt 0 ram thép dyng cy
450 232 |Viéng rom nhat Ramn thép dung cu carban, dao cgo, miii khoan x0dn, dao khoan
14m, chit khba, riu.
460 238 | Vang rdm Ram thép dyng ¢y carbon, mii khoan, khudn, d§t, dac doa,
khudn can ren, dao khoét, ddu bia khi nén.
470 243 |Vanp rom dam Ram thép dung cu carbon, . dyng ci gia cong gb (470-490°F)
480 249 1Wang rom sim Ramalh;p dung cy carbon, mi khoan, tard, dao cit trén may
cat dng. i
490 54 |Wang ndu Ftam thép dung cy carbon. Ban ren cho thép dung cy hodc dng
thép (405°F}, dyc ngudi, dung cy khic d4, miii djt, khubn.
500 260 | NAu vang Ram thép dyng cu. dyc gB, cira, ban ren, tard piing hodc 1an
hen 1 inch, lard dai 6c khdng qud 1 inch.
510 266 |Dd ndu Ram thép dung cu carbon, tard khdng qud 1 ingh, st dyng trén
méy tryc vit tif ding (515-520°F).
520 271 IMaw dé fam thép dyng cy carbon.
530 277 | b sang fam thép dyng cu carbon, dung cy g, ban ren € cit ren gin
vai bic (525-530°F), ban ren a8 cdt ren buldng. (526-540°F)
540 282 |pd Ram thép dyng cu carbon, mii a3t (tam), dung cy khic gd
550 288 | ba sdmam Ram thép dyng cy carbon, dung cu xBy trét, dao nhd HEp, Wi
can dai
560 293 | Xaoh lam Ram thép dyng cu carbon, banh ring, Wi cly vin vit, 13 xo.
570 209 | Xanh ddm Ram thép dyng cy carbon, 1 xo.
600 216 [¥anh trung binh | Ram thép dung ¢y carbon, 16 xo, Iui bao ud, dao nao, 1AI dao
mang (580-650°F), dyng cy 14n rivet {575-600°F). 1
640 338 |Xanh nhat Ram thép dyng cy carbon, 1& xo {650-800%F), cdc chi tigt cimg.
700-800|271-427 | 05 sAm thdy duge | Ram thép dyng cu carhon
trong t&i
885 474 1D4 thiy duge Ram thép dyung cy carbon
trong dnh sdng
s
975 | 5239 |Dd thiy duge Ram thép dyng ¢y carbon
trong dnh sing
han ngay
1000 | 538 |Db sdm thiy dugc | Ram thép dyng cu carbon, ram ihép gid (1000-1 100°F)
trong 4nh sang
han ngay
1100 593 | Db thiy duw Rarn thép gio
trong 4nh ning
1300 704 |06 i
1400 760 [D& miu min Téi thép dyng ty carbon £1350-1550"F)
1475 807 | D& mau min tdi | T6i thép dung cy carbon
1550 843 1D& mau min séng | Tai thép dung cy hop kim £1500-1950°F)
1650 809 |Dd tuai T8i thép dung cy hop kim
1800 982 §bd cam . Tai thép dung ¢y hgp kim
2000 | 1093 [Vang
2300 1260 |Vang sang Tai thép gt (225[]-2400°F)
2400 | 1316 |Tring Tti thép gid
2500 | 1371 |Trdng Han
2750 | 1590 |Trdng sanp
3000 | 1649 |Tring sdng xanh i
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Bang 12. So sénh cic thang 4§ cing d6i vdi thép

™

we | gy |BLI0mm, Tl 3000 kot HR HR us
¢ mr;:c HAa HRD 15N | 30N | 45N
chufn | Huligren 441 60 kgt | 1 100 ko | ti 15 kgt {131 30 kyt | i 45 kge

58 |90 | . 1 #s.8 76.9 w2 | 844 | 754 | 97
67 |a00 | Tl ese 76.1 29 | sa5 | 742z | s
66 | @65 | | S A 11 75.4 25 | 828 | 783 | &2
B5 | 332 | Do e | e3e 745 a2z | e1g [ 720 | o
g4 |so0! oo | e 738 918 | 11 | 710 | 2
B3 ¥rz o5 82.8 73.0 91.4 BO.A 69.9 87
82 |76 | | ees | s 72.2 911 | 793 | 688 | 85
o || o s | sts 715 w7 | 784 | 677 | 83
80 |ee7 | 7 ] 612 |esa | 812 87 902 | 775 | 666 { a1
59 |67a| | se0 |63 | 807 £9.0 298 | 766 | 655 | 8
56 653 . | 87 |15 | 8ot 602 803 | 757 | sa3 |78
57 {sa| 7 | 575 | 595 | 798 88.5 889 | 748 | 32 |7
s6 e | o | se1 | s | 7an 7.7 883 | 720 | 20 | 75
55 595 | | 56 | men | 735 6.9 g7a | 730 | soe | 74
54 [s577| O | saa f[saa{ 70 66.1 B4 | 72 | sea | 7
53 [sea| O | 519 | 5| ] 774 65.4 B6.9 | 712 | 586 | 71
52 (540 | so0 | so8 | 51z | 768 64.8 864 | 72 | s7a | 68
59 | 528 | 487 | aoa | 206 [ 7a3 638 959 | 694 | 561 | 68
50 (513} 475 | 481 | 481 | 750 831 855 | 685 | 50 | 67
a9 |do8 | a4 | as0 | 469 | 752 821 850 | 676 | 538 | 66
4 |dsa | 451 | ass | 485 | 747 6.4 85 | 567 | 525 | 64
a7 4| a2 | an | a3 | w4 £0.8 839 | 848 | 514 | 63
4 |a58 | 432 | 432 | 432 | 735 £0.0 835 | 648 | s03 | g2
& Jae| a2 | &1 | | 70 59.2 830 | sdo | 490 | 0
44 la3a | a09 | 400 | a08 | 725 5B.5 25 1 631 | 478 | 59
43 | 423 | 400 | 400 | 00 | 720 57.7 2o | 62z | 47 |57
42 | 412 | 300 | 300 | 200 | 715 6.9 815 | 613 | 55 | 56
o laaz | 390 | 389 |38 | me 56.2 800 | 604 | 443 | 55
a0 3@ | | 311 |3 ]| 104 55.4 B4 | 505 | 431 | 54
30 | 382 | 3e2 | 32 | 362 | s 54.6 799 | 586 | 419 | &
3 |372{ 353 | 353 | 35 | 64 538 794 | 577 | 403 | 31
37 363 | 344 | 244 | 324 | &ag 53.1 w8 | s58 | 3¢5 | 50
36 (354 | 335 | 336 | 336 | £e.4 52.3 183 | s59 | zaa | ds
35 |35 | 3z | am |37 | 670 515 77 | 550 [ 372 | a8
at | 386 [ 319 | 319 | 319 | 67a 509 mz | 542 | 361 | a7
33 [azz | a1 | 311 | a1 | ees 50.0 766 | 543 | 349 | 45
32 |s8 | 301 | 301 |am | e53 49.2 71 | 521 | 37 | 4
a1 |30 | 284 | 200 | 204 | 658 484 756 | 513 | 325 | a3
30 |302 | 286 | 286 | 786 | 653 77 50 | so4 | 313 | e
20 {204 | 279 | 270 | 279 | 647 470 745 | a5 | 301 |4
28 |286 | 271 | 211 {21 | 642 451 e | s86 | 289 | 4
27 | 270 | 268 | 264 | 264 | 62y 5.2 s | oarr | za | w
26 | 212 | 258 | 268 | 255 | w32 e 28 | s | 267 | 38
25 [266 | 253 | 253 | 253 | 62a P 722 | 459 | 255 | 38
20 [260 | 247 | 247 | 207 | 62 431 e | a5 | 223 |37
23 [254 | 243 | 243 [ 283 | 20 42,4 no | aag | 21 | 3
22 toap | 29 | 237 | 237 | 61 418 705 | 82 | 20 |3
o (203 71 | 21 |23 | i 40,9 a9 | 423 | =207 |3
20 | 238 | 226 | 226 | 226 | 605 40,1 G4 | 415 | 196 | 34
18y [ 230 | 219 | 219 |23 | . 3
ey | 2224 212 | 22 | %92 »
() | 213 | 203 | 203 | 209 31
(12) | 204 | 192 | ‘1sa | 104 29
(10) | 198 | a7 | 187 | 187 28
@ | 188 | 173 | 17 | 178 27
e |80 | 1 | in 26
4y | 173 | 165 | 185 | 185 T ] s
2 | wes | 158 | 58 |58 | O N
0 | 150 | 152 | s52 { 182 24

Ghi chi: Cdc gid trj trong bang nay theo ki€u chi 44m tudng dng tidu chun ASTM E-67.
Gia tri trong ngodc don () 14 ngoai khoing do binh thudng, do dd chi ¢6 tinh thang tin.
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Bing 13. So sanh cdc tharg 94 cing ddi vdi thép chua L5, thép ram cao,
gang xam vA gang ciu, h¢p kim khing chna sdt

HR. Bi thép 146" HR b6 mai, Bi thép 116" HR ___HB
HR E HR K |_m A | Bitidu | Bi lidu
HRB | HRF | HRG Bi 14" | Bi 1 [MI} €3 chusn | chusn
Téi Tai Tai 18T | 30T | 45T Tdi Tal Brale |10 mm | 10 mm
100 kg | 60 kg | 150 kg 100 ke | 450 & Téi Tii Tai
0 1| sokg | 500 kg | 300D kg
100 825 | 930 820 | 720 81.5 201 240
99 8o | 925 | 815 | 710 5140 195 234
98 79.0 810 700 60.0 189 228
97 775 | 920 { 805 | &9.0 585 184 222
96 76.0 . 800 | 63.0 59.0 179 216
95 740 M5 | 790 | 670 53.0 175 210
94 725 . 785 86.0 575 171 205
93 e | 90 780 | 655 57.0 167 200
92 690 { 905 | 775 | 645 100 56.5 163 185
91 67.5 770 | 635 995 | 560 160 180
80 660 | 900 760 | 625 985 | 555 157 185
89 640 | B35 | 755 | 615 980 | 559 154 130
88 g2.5 750 | 605 870 | 540 151 176
87 1.0 890 | 745 59.5 965 | 535 148 172
8 59.0 885 | 740 58.5 855 | 530 145 169
85 575 . 735 58.0 945 | 525 142 165
84 56.0 880 730 57.0 94.0 52.0 140 162
a3 540 | 875 | 720 56.0 9340 51.0 137 159
82 525 715 | 850 924 50.5 135 156
81 510 | 870 710 | S840 9140 50.0 133 153
80 430 | 85 700 | 530 905 | 495 130 150
79 475 535 | 520 895 | 490 128 147
78 460 | 860 | 880 | 510 885 | 485 126 144
77 440 | 855 | 680 | 300 BBO | 480 124 141
76 425 575 | 4990 870 | 474 122 13
75 995 410 850 | 670 | 485 860 | 465 128 137
7 99.0 30 660 | 475 850 | 460 118 135
73 98.5 75 845 | 655 | 485 845 | 455 16 132
72 98.0 360 840 | 850 | 455 835 | 450 14 130
71 975 345 640 445 100 825 | 445 112 197
70 970 | 325 | 835 | 635 | 4935 | 995 | 815 | 446 1o 125
69 960 | 310 | 830 | 625 | 425 | 990 | 810 | 435 108 123
68 955 | 295 ge0 | #15 | 980 | 800 | 430 107 121
67 950 | 280 | 825 | &15 ) 405 | 975 790 | 425 106 135
66 945 265 | 820 | 605 | 395 | 970 780 | 420 104 17
65 940 | 250 500 | 385 | 960 | 775 102 1§
64 935 235 | B15 | 595 | 375 | 955 [ 785 | 415 1m 114
83 930 220 810 | 585 | 365 | 850 | 755 | 410 99 112
82 82.0 205 580 /5 | 045 | 745 | 405 98 110
51 915 1990 805 | 570 345 | 935 | 740 | 400 86 108
60 914 175 56.5 335 | 930 | 730 385 g5 107
59 905 160 | 800 560 | 3z0 | 925 | 720 | 390 94 106
58 90.0 145 | 7958 550 | 310 | 920 710 385 82
57 895 13.0 545 | 300 | 910 705 380 3
56 890 15 790 | 540 | 290 | 908 69.5 90
55 88.0 10.0 785 530 | 280 | €00 68.5 375 89
54 875 85 525 | 270 | Bgs 680 | 370 87
53 870 7.0 780 | 515 | 260 | 890 670 | 365 86
52 86.5 55 775 | 510 | 250 | 880 660 | 360 85
51 86.0 40 505 | 240 | &75 650 | 355 B4
50 85.5 25 770 | 495 230 | 870 645 { 350 83
50 855 25 770 | 485 | 230 | 870 645 | 350 83
43 85.0 1.0 765 | 490 | 220 | 865 835 82
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Bing 13 (ti€p then). So sdnh cdc thang 49 cing do; vdi thé p chua tbi, thép ram cac,

gang xim vii gang chu, hep kim khing chifa sit
HR, Bi thép 146" _ | HR bé m3i, Bi théy 146" HA HB
R E | HRx | HRA | Bitigu | Bitiew
HRE | HAF HR G Bl 14" | Bi 178" Miii 73m| chufn | chudn
Téi i i [ 15T gt | st | BUE [ PUST Brale | 10 om | 10 mm
100 ky | 60ky | 150 kg 100k | 150 kg | TH Tai Tai
9 9] 60kg | 500 kg | 3000 kg
48 845 . . 485 | 205 | 855 825 | 345 1
47 84.0 760 | 475 | 195 | 850 615 | 340 80
46 830 . 755 | 470 | 185 | 84s 810 | 335
45 825 460 | 175 | 840 . 600 | 330 79
44 820 750 | 455 | 1865 | 835 . 590 | 325 78
43 815 745 | 450 | 155 | 825 580 | 320 77
42 81.0 . 440 | 145 | &4 57.5 | 315 76
11 805 740 § 435 | 135 | 818 565 | 310 75
40 795 . 735 | 430 | t25 | eto i, 555
39 79.0 20 | 110 | suo 545 | 305 74
38 78.5 . 730 | 415 | 1wo | 795 540 | 30.0 73
a7 78.0 725 | 405 | 9q 790 . 530 | 295 72
36 775 . . 400 | 80 765 | w0 | s20 | 290
35 77.0 720 | 395 | 7o | 780 | 995 | 515 | 285 7
34 765 715 | 385 | 60 | 77.0 | 990 | 505 | 280 70
33 755 . 380 | 50 765 495 89
32 75.0 710 | 375 | 40 | 760 | sas | 485 | 275
3 745 365 | 30 | 755 | 880 | 480 | 270 68
30 74.0 705 | 360 | 20 75.0 470 | 255 87
29 735 700 | 355 10 740 | 975 | 460 | 250 .
28 730 . 345 735 | 970 | 450 | 255 66
27 725 695 | 340 730 | 965 | 445 | 250
26 720 Ba.0 | 330 725 435 | 245 85
25 710 . . 325 720 | 960 | 425 » B4
24 705 . 685 | 320 710 | 855 | 415 | 240
23 70.0 68.0 | 314 705 410 | 235 63
2 2.5 305 700 | 950 | 400 | 230
21 £9.0 675 | 295 695 | 9as | sen | 225 62
20 68.5 29.0 . 68.5 . 380 |} 220
19 680 670 | 285 . 680 | 940 | 375 | 215 61
18 7.0 665 | 275 675 | 935 | 363
17 665 2740 . 670 | 930 | 355 | 210 60
16 86.0 660 | 260 66.5 350 | 205
15 B5.5 655 | 255 655 | 925 | 340 | 200 59
T 650 . 25.0 650 | 920 | 330 R
13 645 650 | 24.0 64.5 320 58
12 54.0 845 | 235 640 | 915 | 315
1 635 . 230 » 635 | 910 | 305
10 630 640 | 220 625 | 905 | 295 57
] g2.0 215 62.0 2990
8 61.5 635 | 205 6.5 | 900 | 280 .
7 510 630 | 200 610 | 85 | 270 56
6 60.5 . . 195 605 26.0
5 60.0 . 525 | 185 600 | 880 | 255 55
4 59.5 62.0 | 180 590 | 885 | 245 .
3 59.0 17.0 585 | 880 | 235
2 58.0 615 | 185 . 580 23.0 54
1 575 610 | 160 575 | 875 | 220
0 57.0 15.0 s70 | 870 | 218 53

Khadng ap dyng cho cac val idu sau khi U ¢6 gid tri 84 cdng HB cao, chidng han thép
khéng rl austenite, nickel, va hgp kim nickel cae, cing khéng 4p dyng cho vatiigu gia céng
nguéi cd 48 cing HB th&p, chding han nhém va cac h¢p kim mém.
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Bing 15. Trong lugng thanh thép carbon, tron, vudng, lyc gide, va bdt gise

tinh theo pound/foot dai, duding kinh ti¥ 1716 d&€n 3 inch

Kich cd hodc duing kink, inch Triin Vulng Lyc gide Bat gidc
116 0.010 0.013 0.011 0.016
1/8 0.042 0.053 0.046 0044
e 0.084 0.119 0.104 0.099
14 0167 0212 0183 0.176
516 0.261 0.332 0.288 0.276
3/B 0.376 0.478 7414 0.397
76 0.511 0.651 0.564 0.540
12 0.667 0.85 0.736 0705
9/16 0.845 1.078 0.932 0.892
58 1.043 1.328 1.150 1.101
11116 1.262 1.607 1.392 1331
34 1.502 1.913 1.656 1.586
1316 1763 2.245 1.944 1.861
7/8 2.044 2603 2.254 2159
15116 2.347 2989 2.588 2478

1 2670 3401 2.944 2819
1-1416 3.014 3.838 3.324 3183
1-1/8 3.379 4,303 3727 3.569
1-3M16 3.766 4,795 4152 3.976
1-14 4173 5313 4.601 4,405
1-5/16 4,600 5.857 5.069 4.856
1-3/8 5.049 6.428 5.567 53%
1-T1E 5518 7.026 6.075 5.826
1-172 6.008 7.651 6.625 5.344
1-9/16 6520 8.3 7.182 5.883
1-5/8 7.051 B.978 7775 7.445
11416 ¥.604 9682 8.378 §.028
1-3/4 B178 10.413 9018 8.633
1-1316 B773 11.170 9673 9.261
1-7/8 9.388 11.053 10.355 9911
1-15A16 10.024 12.763 1.053 10.574
2 10.682 13.601 1778 11.276
21116 11,360 14.463 12.526 11.958
2-1/8 12.059 15.353 13.296 12724
2-3186 12778 16.27 14.085 13.478
2-14 13519 17.217 14.907 14.264
2-5116 14.280 15.185 15.746 15.083
2-3/8 15.068 19.178 16.609 15.893
2-716 15.865 20.201 17.495 16.752
2-112 16.650 21.250 18.407 17.619
2-9416 17.534 22.326 19.342 18.505
2-5/8 18.451 23.428 20.254 19.435
2-11/16 13.287 24,567 21.272 20.354
2-3/4 20195 25.713 22.268 21.301
2-13/16 21123 26.895 23.293 22.310
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Bing 15 (1i&p theo). Trong Ivgng thanh thép carbon, tron, vufing, lyc giic, va bat gide
tinh theo pound/foot dai, dudng Kinh (i 1/16 d&n 3 inch

Kich cit hode duiing kinh, inch Trbn Yulng Lyc gide Bél gidc
2-7/8 22.072 28.103 24 336 23.302
2-15016 23.043 29.33% 25.404 24.325
k! 24.034 60 26.504 25.38
3116 25.045 31.889
3-1/8 26.078 33.204
3-3/16 27132 34.545
3174 28.206 35913
3-5M16 28.301 37.308
3-3/8 30417 38.729
3-7HE 31.554 40176
32 32712 41.651
3-9/16 33.891 43,151
3-5/8 35.091 44 579
3-11/16 36.311 46.233
3-3/4 37.552 47.6813
3-13/16 38.815 49.420
3-7/8 40088 51.054
3-15/18 41.401 52714
4 42.726 54.401

Bing 16. K¥ hiéu va tinh chét caa hyp kim nhém
Hhom series | Nguy#n 4 hgp kim Tinh chdl co bin

Chdng 2n mbn cao; din dién vi ddn nhigt tit, tinh chat co hoe

s Xem ghi chj thdp, df gia céng bign dang.
¥&u cdu nhikt luyén ¢ nhin duge cic tinh chit (i wu. Trong
2 xwx Blng mit s8 truding hop, cb thé hda gid nhdn tao d€ ting cée tnh
thit co hoo.
3 v Manaan Ndi chung, khing nhiét luyén. 3003 duk ding cho cac ing
0 dung d§ bén trung binh d&i héi tinh gia clng cao.
4 wx Sile Hau hét déu khting nhigt iuyén
5 mux Manhé Tinh hén 18, chdng &n mdn trong khi quyén bign
€6 khd naing nhigt luyén; ¢6 thé tao hinh theo ché 44 ram T4
B xxx Manhé va silic sau d6 dat d&n cdc tinh chit T6 biing héa gid nhan tao. DI

tgo hinh, chng &n mdn, 44 bén trung binh,

Khi of th&m manhg v3i ham lugng nhd s& trd thinh hgp kim di
7 xxx K&m nhidt luylin 0§ dat duge 46 bén rit cao. Thubng cf thém cac
nguydn 1§ khdc vi ham lugng nhé (Cu, Cr, ),

B xxwn Cac nguysn td khic
9 Chua cb ky higu tigu chudn

Nham 1 xxx bidu thi Al cd &6 tinh khiél khéng dudi 98.00%, hai chif $8 cudi bidu thi G.==%
Al cao hon 99.00%.

Nhém 2 »xx, hai chit 6 cudi khdng cé ¥ nghia, dugc $U dyng dé bidu thi c4c hep kim khdc
nhau trong nhém.

Chir s8 thit hai bi€u thi sy cai thién hop kim hodc sy kidm soat dic bigt d6i vai tap chét.
N&u chii 56 nay 14 zero, day |4 hgp kim géc, hodic khdng kifm soat tap chit.
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Bang 17. Tinh chat nhiét cila m{t 6 hgp kim

o _ _ - Nhigi d¢ :mng chiy, Tinh ddn | Nhigl |HE s dan
Ky higu vl ligu va hgp kim* o e F nhigt, &, [dung, C,| nd, a,
' RIn | Léng | Btuh-ft-°F | Btub/F | 1 infin-"F
__Hgp kim nhdm
2011 0.102 995 1190 82.5 0.23 128
2017 0101 995 1185 99.4 0.22 13.1
2024 0.100 535 1180 109.2 0.22 129
3003 0099 1190 1210 11 0.22 129
5052 0.097 1100 1200 80 0.22 13.2
5086 0.096 1085 1185 73 0.23 132
6061 0.098 1080 1200 104 0.23 13.0
7075 0.101 590 1180 70 0.23 13.1
Hgp kim Cu
Déing thau Mn 0.302 1590 1630 61 0.09 18
€11000 (d6ng dién phan) 0.321 1941 1981 226 0.09 9.8
14500 (Cu d& cit goty 0.323 1924 1967 205 0.09 9.9
€17200, G17300 (DSng Be) 0.298 1580 1800 62 0.10 99
C18200 (Béng Ct) 0.321 1956 1967 187 0.09 98
£18700 (Pdng Ph) 0.323 1750 1875 218 0.0¢ 98
22000 (Bng thau thubng, $0%) | 0.318 1870 1910 109 0.09 10.2
£22000 (Béng thanh 40, 85%) 0.316 1810 1880 92 0.09 104
26000 (Ddng thanh vd dan, 70%)] 0.313 1680 1750 70 0.09 11.1
27000 (Bdng thanh vang) 0.306 1660 1710 67 0.09 13
€28000 (Hgp kim Muntz, 60%) 0.303 650 1660 A 0.09 116
633000 (Ong dbng thanh, it Pb) 0.310 1660 1720 67 0.09 112
35300 (Bdng thanh gidu Pb) 0.306 1630 1670 67 0.09 1.3
€35600 (Bng thanh r&t gidu Pby | 0.307 1630 1660 67 0.09 114
£36000 (Déng thanh di cit got) 0.307 1630 1650 &7 0.09 11.4
36500 (Hgp kim Muntz Pb) 0.304 1630 1650 7t 0.09 16
C45400 (Bng thank hang hii} 0.304 1630 1650 67 0.09 1.8
£51000 (Ddng thau P, 5% A) 0.320 1750 1920 a0 0.09 9.9
54400 (Bng thau P, dB cdt got) | 0.32% 1700 1830 50 0.09 96
£62300 (Béng thau Al, 9%} 0.276 1805 1915 34 0.09 9.0
62400 (Bdng thau Al, 11%) 0.269 1880 1500 339 0.09 9.2
C63000 (Bdng thau Ni-Al) 0.274 1695 1930 218 0.09 9.0
Nickel-Bac 0.314 1870 2030 17 0.09 9.0
Hyp kim Ni
Nickel 200, 201, 205 0321 2615 2635 433 011 85
Hastelloy C-22 0.314 2475 2550 7.5 0.10 6.9
Hastelloy G-276 0.3 2415 2500 75 0.10 6.2
Inconel 718 0.296 2300 2437 6.5 0.10 7.2
Monel 0.305 2370 2460 10 0.10 87
Mone! 400 0.319 2370 2460 12,6 0.10 77
Menel K500 0.306 2400 2460 101 0.10 76
Monel R405 0.319 2370 2460 10.3 0.10 76
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o vy wang,| o0 mé0n | Tioh odn | niet | e s dan
K¢ higu v21 ligu v hop kim" Ibrin’ chiy, °F nhigt, &, | dung, €, § 09, o,
™ Rin | Léng |Btum-H-'F| BluAb/F | i in/in-"F
Thép khéng ri
530100 0290 | 2550 | 2390 94 0.12 9.4
§30200, $30300, S30323 0260 [ 2550 | 2590 94 0.12 96
530215 0290 | 2500 | 2550 9.2 012 90
$30400, $30500 0200 | 2850 | 2650 9.4 0.12 9.6
$30430 0.290 | 2550 { 2650 6.5 0.12 96
530800 0200 | 2550 | 2650 8.4 0.12 96
$30900, 530908 o230 | 2550 | 2650 9.0 0.12 83
$31000, $31008 0.30 | 2550 | 2650 8.2 0.12 88
531600, $31700 0200 | 2500 | 2550 94 0.12 8.8
531703 0230 | 2500 | 2550 8.3 0.12 9.2
$32100 0290 | 2550 | 2600 93 012 92
$34700 0230 | 2550 | 2650 93 0.12 9.2
$34800 0290 | 2550 | 2650 93 012 23
$38400 0.9 | 2550 | 2650 94 012 96
S40306, 541000, $41600, S41623 | 0280 | 2700 | 2790 14.4 0.11 55
540500 0230 | 2700 | 2790 156 0.12 6.0
541400 0280 | 2600 | 2700 14.4 011 5.8
$42000, 542020 0280 | 2650 | 2750 14.4 0.1 57
$42200 0280 | 2675 | 270D 138 0.11 6.2
542900 0280 | 2650 | 2750 148 011 5.7
§43000, 543020, 543023 0280 | 2600 | 2750 151 011 58
543600 0280 | 2600 | 2750 138 0N 52
544002, 544004 0280 | 2500 | 2700 14.0 o 57
544003 0°90 | 2500 | 2750 14.0 0.11 56
S44600 0270 | 2600 | 2750 12.1 0.12 58
$50100, 550200 0780 | 2700 | 2800 2.2 0.14 6.2
Gang vi thép
Gang cu, A220
(50005, 80004, 80002) 0265 85 012 75
Gang xdm 025 280 0.25 5.8
Gang déo, A536 (120-50-02) 075 | Long. khodng 016 | 5962
Gang déo, AS36 (100-70-03) 0.25 E‘U?éﬁ‘;” L”gn‘“‘*“ 200 016 | 5962
Gang déo, A536 (80-55-06) 0.25 P 18.0 0.15 5.9-6.2
Gang dio, A536 (65-45-120) 0.25 208 0.15 59-6.2
Gang déo, A536 {60-40-18) 0.25 012 59-5.2
Thép dic, 3%0C 0.25 Long, 2640 28.0 0.12 7.0
Hgp kim Ti
Tinh khigl k§ thust 0153 | 3000 | 3040 90 0.12 5.1
Ti-5A1-2.55n 0162 | 2820 | 3000 45 0.13 53
Ti-8Mn o7 | 2730 | 2970 63 0.19 6.0

* Ky hiéu hgp kim ng v&i cac ¢hl 53 cla Hiep HAi Nhdm ddi vai cac hgp kim nham va ung
vdi h& thdng chl 28 thdng nhat (UNSY a8i vdi hgp kim Cu va thép khang T, A220 va AS36 &
céc loai gang theo tidgu chudn ASTM.
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Bing 18. Pjc tinh cda ciéc he chil déo quan trong

ABS
{acrylonitrile-
buladiene-styrene)

Cimg, nhya nhigt ddo gia thip, d¥ gia ¢ong va tao hinh bing nhigt.

Nhia nhidt déo ky thudt, dd bén tet, ching mai mon, 6n dinh kich thude.

Acetal Bn ginh kich thubc cao han nyien trong cac didy kign 4m va e,

Acrylic Chét déo nhigt ddo trong sult, bfn, chdng an mon héa ko rat 16, chiu
i dugc ths i,

CPYC Mhya nhiét déo vii cic tinh chdt .Jong ty PYC, ntumg c the Am visc

{PVC chigr hda)

dén 40-60°F cao hon so wii PVG.

Compasite nhiét rdn voi ty s6 06 bénftrong lugng rit cao, ¢d c4c tinh

Sai thiy tinh chat dign mai 14t cao, khdng bj 4n mon,
Nhya rhigt déo vét db dai cft cac, Iy tng cho céc ng dung chiing mai
Nylon mdn, ching han § 43 va banh rang, trong mdt s tring hop oo the
ty bi tron.
PEEK . - . . , \ i
{polyethylene- Nhya nhidt déo k¥ thult, chiu nhiét t8t, thich hop cho si dyng lidn tug
A trén 500°F, céc tinh chat bén xéo vA déo kha can.
etone)
PET ) . . .
Nhya nhigt ddo 8n dinh kich thuic ¢ cc d3c tinh gia coing cao hon
[polyethylene- acetal
terephthalate) '
He nhya nhidt rin véi sy ddn nd nhidt 16 thidu, 45 bén nén cao, chéng
Phenolic méi mn i, he 56 ma s&t th&p. Ding 12m § dd, ch tao cic chi tist
béng khudn dinh hinh.
Polycarbonate Nhya nhiét déo trong subt oo dg dai va d4p cao, chéng &n mdn hda

hoc, cic tinh chit dign khd 18, 8n dinh kich thusc.

Polypropylene (PP}

Chng an mén hda hoc 16t ket hgp tinh hap thy Sm rat hdp v cac tinh
chit dién tt, duy tri 40 bén dén 250°F.

Nhya nhit déo di bén cao, cic tih chdt dign 6, lam vigc @ nhigt 93

Polysulfone trén 300°F.
Nhya nhiét déo, chfing va d3p va chiing mai mdn tat, chiu duye nh
Polyurethane ndng va this tigt.
PTFE Nhya nhift ddo, h& <& ma sat thdp, chiu duge 500°F, trg ot cac héa

{polytetrafluoro-ethylene)

chat va dung mai, 1y bdi tron, hé s§ din nd nhiét thip.

PVC
{palyviny! chloride)

Mhya nhigt d2o, chiu duge cic dung dich va khi &n mon o acid va
kiém, 44 bén 1ot

PYDF

{polysinylidene-fluoride)

Nhya nhiét déo, chiu duge héa chit, thay the cho PYC hodc PP. Chc
tinh chél dign méi v ¢3 bén co hoe tot.
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Bing 19. Gia cong chéit déo

Tinh chat

Nh3n xét

Dan nd nhigt

Mubi 14n cao hon kim logi; nhiét phat sinh I6n hon. Phai cb khodng hé dung cu
it dd kin 96 gidm nhigt. Gidi nhigt bling quat git hodc chat 13m ngubi
ing.

B§ dan héi

Moduie 4an hdi 10 - 60 I4n nhd hon kim loai; tinh dan héi ndy cho phép d8
cong Ian hon. Gidm vdp dao bing cdch kep chit v cac g d0. Cac 1
khoan hodc tard ren ¢f thé bi cfin hodc duiing kinh nhd hdn deng cy cit.

Ga p

Phii chic chdn df tranh bign dang. Dyung cy sfic 13 y8u cfu oo bin 88 e cit
& mik; 4i thig,

An todn

Yéu cdu kim sodt byi, théng gid tdt, tim chin an toan va bio v8 mét.

Gia cong

Gat dit

Thic d§ 500 - 800 f/min. S dung dao o6 céc khodng hé lon hon so voi dao
it kim logi. Tdc 09 cit; khodng mét nda so vdi nguyén cdng tidn.

Khoan

Khé thodt phoi khi khoan; céc géc thodt phoi khBng d0 Kn, va thc df cit thay
a8i tir chu vi mili khoan (am tang i trén chi tiét gia cong. S& dung mii
khoan thép gid hedc thép gid chit lugng cao (T15, M33, hodc M41-M47)
vii cdc gbc xodn nhd, ranh thedt phoi ring oo d3 bong cao. Céc gdc dinh:
70-120% d8i véi PVG cimg va acrylic, ding géc 120°. Cac géc thoat; §-12°%
dbi vai acrylic, cac gée B 12 - 207

Ding dao thép gid (M2, M3, M7. hojic T15). Carbide G2 ding cho nylon ting
bén bing sqi thity tinh, silicane, polyimide, va hop kim. Téc df 800-1400
ft/min dimg cho phay bién dang nhiéu loai nhya nhigt déo; 400-800 ftmin

Phay cho nhya nhigt rdn. Tuy nhién, ¢6i voi nhidu nguy8n céng phay khac cdn
ding e dé thip: 300-500 ft/min d8i vai nhya nhist déo; 150-300 f/min
dfi véi mdt s nhya nhigt rin.

Cua Xem phdn T8 46 cdt va thc df tnic chinh.

Tar§ va gia cdng ren

Miii tard dugc chif tao bing thép gié molybden, M10, M7, M1, vi cée rdnh
thodt phoi duge mai v danh bong. Tard hai rinh thodt phoi duge ding cho
cdc 18 co dung kinh d&n 0,125 inch. Téz do: 50 fumin ding cho cac 1
sudt trong chat déo nhiét rén va nhigt déo vai cac chi tigt dic mang, ép
khudn, va dim ep; 25 ftymin d8i véi v&t lidu b chat don. Giam 15¢ do okt
d6i voi 15 sau va 15 cut, va khi s phén trém ren 14 65-75%.

Tién

St dyng dao thép gid va carbide. T8¢ 99 cit: 200-500 ft/min. M&n ding dao
dang hdp cho cc chi tigt dai, méng.
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TIEU CHUAN BAN VE

Ban v& gia cong, doc va di&n dich
Bing 1. Tieu chufin Qudc gia M¥ &1 vidi ban v& k¥ thulit ANST YI4.2M-1979, RI987

Puimg thay 1 NET LIEN DAM
DUT MA
Dating khugt [ I —— ._N_EE lj_.bl’\_b.{}_{. —_—
Dumg 1L, disn \ NET LIEN MANH
Pudng tAm va NET GACH CHAM MANH
duimg AGi ximg 4 -
Dutg din

. Buirmg kéo dai
Dung kich thuge s /— Butmg kich thudc I
Dirrng kéo dai 44 2.5
Themg ddun l

L7

/ -
Dudng cit mit phing '* NET BUT DAM j
hodc =
Dudng chigu mat - .

ong chiéa mat phing 9f NET GACH HAI CHAM DAM ’
.

NET LUGN SONG BAM ,
I e e e e Nt nigdn

BPuimg ngdt NET DICH DAC
n \/\ \/\ Ngdt dai

NET GACH HAI DOAN NGAN MANH
Budng tudng urgng 12 —_— -

Blfl:ﬂ']g kao khuit NET CHKM MANH

M s taeinrsoornernannaan Teraeresass

{:3 —___ NET BUT MANH

Buting chubi 1s —NET GACH DOAN NGAN DAM

T ——— r— . W — i A S W
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Chidu réng gén ding cla cac nét DAM trén ban ve hé métla 0.7 mm vabanvé hé Anhla
0.032 inch. Chiéu rong gén dung cla cac nét MANH 13 0.35 mm hodc 0.016 inch. Cac chidu
rang nay chl nhiim phan biét gida nét BAM va nét MANH, khang phai la cdc gia tri kidm tra d8

chap nhan ho#gc loai

bd ban vé.

Bang 2. Ky hiféu Tiéu chuin Quiic gia My vé mit cit ANSI Y14.2M-1979, R1987

7

i
.

Gang xém va gang
cdu {cdn ding chung
cho moi vt ligu)

Thép

bing thau, ddng
thanh, ddng vi cde
thanh phan

Hop kim tring, kém,
chi, babbitt, va céc
hep kim

Manhé, nhém, hgp
kim nhom

Cao su, céch dién
bing chat déo

Vai, da, sgi, ni ...

Cach am

Cach nhigt

v

Titan va vit lidu
chiu hia

Quén diy dién, nam
cham dién, dién trd,
v.v...

Bé tong

Thily tinh, si,
déd phién, v.v...

7 Dat

Ba

Cal

Nudc va céc

1 chit 16ng khic
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Bang 3. Ky hig¢u Tigu chufn Qudc gia My vé chudn quy chi€u trén bdn v& ky thudt
ASME Y I4.5M-1994

T

Hinh 1. Ky higu kich thuée co bin

15201
003
1od
i 1% |
3:02
K¢ bidu gix g
kich thude

Hinh 3. Ky hiéu gde kich thuor

K$ tf nhan bi#t chudn

Hinh 4, Ky hidu ddc tinh chudn

Kith ¢d ving dich,
ndu co thé &p dung

K¥ i nhan bigl chudn Chi 36 diely

Hinh 6. Ky hi¢u dich chudn

K¢ hiku dac
tinh hink hoe

Hy ¢ chufin
K¢ hiu duirng kinh

Ey hitu trang
thai vigt ligu

Hinh 8. Khung ki#m sodi dgc tinh
phoi hop chudn quy chidu

KY HIEU TREN BAN VE

X WX 168
[#ledis @lAaTRic]
|14 _&]

¥ NoIila % 0.25 vimg dung sai
! v

Trye v trl "h"-'.f__.[ Tree cia 18 ren

AL‘H. chidu can ving

dung sai due
chifu thi thifu

Hinh 2. Khung kiém sodt ddc tinh vor
ving dung sai duge chiéu
t6 thidu

Ky higu vimg dung ani duge chifu
Chidu cao duge chifu ;cn'i thifu
cun vimg dung sai
Hinh 5. Xdc dinh ving dung sai
dugc chidu

{ah Mot chudln Chusin sd cip
quy chidu
mm
St oip
by Hai chofn Thit c&p
quy chidu $Tp 038 nm
Lc; Ba chudn
quy chifu

Hinh 7. Thu tuw uy tién cia
ede chudn quy chidu
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PO HG, DO DOIL, VA DUNG SAI

Céc gidi han va 1ip ghép tidu chufn ANSI (ANSI B4.1-1987, R1979).—Tiéu
chudn qudc gia M¥ v8 gi6i han va ldp ghép thong dung ddi vi ¢4c chi tist tru dua
ra dinh nghia vé cdc khai niém ap dung cho 14p ghép gida c4c chi tidt tru tron
{khdng cé ren), cac dé nghi vé kich ¢, dd ha, do dai, dung sai, va lp ghép &€ su
dung mai khi ¢6 th8 ip dyng. Tiéu chudn nay phil hgp véi cac khuyén nghi cia
cic thda thuin M¥ - Anh - Canada (ABC) déi v6i dudng kinh dén 20 inch. Chang
dugc dp dung cho khodng réng cédc san phim.

Ciéc kich ¢@ ¢d sd nén dung.—Trong cdc ldp ghép chuyén biét, kich €& co s
clia cde chi tiét tuong hep o6 thé chon tir day thdp phan hodc day phén s& trong
Bang 1.

Bang 1. Kich ¢@ o s& nén dimg

Thip phin Phin sd
0.010 2.00 850 1164 0.015625] 2-1/4 2,2500 9172 9.5000
0.012 2.20 9.00 1432 0.03125 2172 2.5000 10 10.0000
0.016 240 9.50 116 0.0625 2-3/4 27500 | 10172 10.5000
0.020 2.80 10.00 332 0.09375 3 2,0000 11 11.0000
0.025 2.80 10.50 18 0.1250 3114 32500 | 11-142 11.5000
0.032 3.00 11.00 Bf32 0.15625 3172 3.5000 12 12.0000
0.040 3.20 1150 36 01875 331 ars00 | 12-1/2 12,5000
0.05 340 12.00 14 0.2500 4 4.0000 13 13.0000
0.06 360 12.50 516 0.3125 4-1/4 42500 | 13-12  13.5000
0.08 3.80 13.00 8 03750 4172 4.5000 14 14,0000
0.10 4.00 1350 THE 04375 4-3/4 47500 | 14-1/2 14,5000
012 420 14.00 /2 0.5000 5 5.0000 15 15.0000
0.16 440 14.50 8/16 0.5625 5174 52500 | 15172 15.5000
0.20 460 15.00 58  0.6250 5172 5.5000 16 160000
0.24 4.80 15.50 1116 0.6875 5-34 57500 | 16-1/2 16,5000
0.30 500 16.00 34 0.7500 6 6.0000 17 17.0000
0.40 5.20 16.50 78 08750 6-1/2 65000 | 17-1/2  17.5000
0.50 5.40 17.00 1 1.0000 7 7.0000 18 18.0000
0.60 560 17.50 114 1.2500 712 7.5000 | 18-12 13,5000
0.80 5.80 18.00 1-112 1.5000 8 8.0000 18 19.0000
1.00 6.00 18.50 1-314 1.7500 8172 85000 | 19-172  18.5000
1.20 6.50 18.00 2 2.0000 g 9.0000 20 20.0000
1.40 7.00 19.50 e
:gg ggg 20_:@ Moi kich thube déu tinh theo inch.
Bdng 2. Chudi dung sai, 4§ ha, vh 44 dbi (theo phin ngin inch)
04 1 10 100 0.3 3 30
1.2 12 125 5 35
0.15 1.4 14 04 4 40
1.6 16 160 45 45
1.8 18 05 5 50
0.2 2 20 200 "~ 0B 6 60
22 22 07 7 70
0.25 25 25 250 08 8 a0
2.8 28 0.9 9
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Dung sai tiéu chudn.—Chudi dung sai tiéu chudn néu trong Bang 3 duge sép
%6 sao cho d6i v4i cdp dung sai bat k¥ chiing bidu thi cdc khé khan gia céng gén
nhyu nhau trong toan b khedng kich thuée d6. Bang nay cung cdp khodng thich
hop. tir d6 cic dung sai tuong ing vai 16 va truc duge lua chon va cho phép sd
dung céc ¢l do chudn. Dung sai trong Bing 3 duge diing trong cdc bang ké tiép vé
cdc cAp 14p ghép khac nhau,
Quan hé giita phudng phip gia cdng va cip dung sai
CAP DUNG SAI
4 5§ [ 7 ] 9 0 [ 11 ]12] 13

NGUYEN CONG cAT GOT

Mai ra vd mii khdn

Mai mat try

Nai b& mat

Tign biing dac kim cuong
Doa bing dao kim cuong
Chudt it 1udi cit

Chudt nhidu ludi cdt

Tién

Doa

Phay

Bao & djnh hinh

Khaan

Bing 3. Dung sai tiéu chusin ANSI 431 v8i cdc chi tiét Lry

Kich ¢d danh C8p dunp sai
nghia, inch 4 | 5 [ 6 [ 7 ] 8 ] o 1 10 [ 1t ] 1213
Trén | Dién Bung sai theo phin ngan inch®

0-012 0.120. 51 025 | 04 06 10 1.6 25 4 6
012-0.24 0150pF 0] 03 05 07 12 1.8 3.0 5 7
0.24 - 0.40 0.150p 5} 04 06 09 14 2.2 35 & 9
0.40 - 0.71 0.2 0.3 04 07 1.0 16 248 4.0 7 10
07t -119 025 | 04 05 08 12 2.0 5 5.0 8 12

119 - 1.57 0.3 0.4 06 1.0 16 25 4.0 6 10 16
197 - 315 0.3 05 07 12 18 30 45 7 12 18
A15-473 04 0.6 09 14 22 35 5 9 14 22
4731-709 05 07 1.0 1.6 25 40 6 10 16 25
709-985 0B o8 12 18 7 12 18 28
9.85-12.4% 0.6 09 12 20 8

1241-1575 1 07 1.0 1.4 22
1575-1969 | 08 1.0 156 25
19.69 - 30.03 | 09 12 20
3009 -4149 [ 1.0 186 25
4149 -5619 [ 1.2 20 3

5618 - 7639 | 16 2.5 4
I | B | E——  —— —
76.39-100.9 | 20 5

5.0 12 20 30
6 9 14 22 35
6 10 16 25 40
a 12 20 30 50

10 16 25 40 60

12 20 30 50 a0

40 60 | 100
AR | | —

3 [ 20 30 50 80 125
1009-1319 | 25 4 i 10 25 40 60 100 160
131.9-1719 3 5 8 12 30 50 80 125 | 200
171.9 - 200 4 i 10 16 25 40 60 100 | 160 | 250

* Moi dung sai phia trén dugng ddm den phi hop vdi cdc thba thusn My-Anh-Canada (ABC).

(=l E B

o ol £ £3 P
cmr\alomm""‘“‘mom
.
£
na
o




279

Béng 4. K¥ hidu lip ghép tiéu chusn

Ky higu cha

Dinh nghia 1dp ghép

Cong dyng

RGC

Ac 2

RC 3

RC 4

RC 5

RC 6

RC 7

RC B
RC §

Lo

LC

LT

LAp adng va lAp
trugt hi

Lép trugt chit

LAp tngt

L3p déng chinh xic

Lip ¥ng sat

Lip 1éng vita

Lip xoay nhe

Lip xoay ldng

B4 his cuc bl

B4 hit cpe b8

Trung gian cyc b

Cung cip sy Hp ldng w8i khodng hd bdi tron thich hgp trong todn
b khodng kich thsc.

Ding cho vi tri chinh x4c cha cac chi i€t cdn dugc 18p ghép md
khing c6 d9 hd 5 rét.?

Ding cho vi trf chink x4e nhung voi 45 hd cye dai Kn hon clp
AG 1. Cac chi tigt thube kidu 1p ghép nay dich chiyén va
xvay dd dang ntumg khdng chuydn dong ty do, cic kich thuc
l6n ¢4 thé bi hién dang véi cac thay dfi nhigt d9 nhd.®

Céc mBi ghép sat nhat viin 6 th xoay ty do, ding cho céc chi
tit chinh xdc v 18 d9 chiim va &p sult khdng cao, nhung
khéng thich hop woi noi co cic chénh i&ch nhigt 49 5 rét.

Chi y&u ding cho cic Hp ghép féng trén miy mée chinh xic véi
t6c db bé mét va dp sudt truc trung binh, yéu cfu vi tri chinh
xac va 40 ro 18 thidu,

Oing cho 18 48 tuong ddi cao, Ap sullt 1n, hode ¢ hai.

Ding khi khdng yéu cdu 80 chinh xdc cao, § noi bidn thién nhijt
48, hodc ¢i hai.

Diing & noi d5i héi khodng dung sai I6n ciing vai d§ hd trén thinh
phin bao (b&n ngodi).

Chi xdc dinh vi tri clia cdc chi tidt twong hop; ¢6 1hé cung cp ¥i
tri chinh xdc hode cing viing, tuong ty Hp o6 44 doi, hoic of
bac ty do tuang 68i vé vi tel, tuong by Bp ghép c6 ¢4 hi.

Dimg cho cic chi 18t thudng tinh tai, ntumg o6 th€ 1Ap rip mdt
téch ty do. Ching bao quat 1l 14p trugt d8i w&i céc chi tigt dai
hoi d6 chinh xac vj tri, Ip ghép co dd hd trung binh cho céc
chi tiét ching han cic 44U ndi, cho 88n 14p phép Kng.

Trung gian giia tp co df hd va idp c6 d¢ ddi, ding cho cic ing
dung ddi hdi 49 chinh xac vi trl, cho phép A9 ddi holic d) hé
nhd.
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Bang 4 (1i&p theo). K§ hi¢u 1ip ghép tida chuin

Ky higu chid| Dinh nghia 14p ghép Cong dung
Buge st dyng khi 8 chinh x4c vi bl 13 rdt quan trgng, cde chi
tigt déi hdi df cimg viing vA thing hang nhung khang cd cac
LN B déi cyc bd ylu cdu ddc bigt v dp sudt doc 1B Khdng diing cho e ¢hi
tiét duge thigt ke a8 truyén cic thi ma sat bing 44 chit cla
mdi Ap ghép. Cac difu kien do chl y8u diing trong M4p ging.
Ki€u l4p d3c bist co db doi, dic trung bling sy duy trl 4p sult
N LAp gang, Ap ép khong di qua todn b khodng kich ¢d. DG dfi gdn nhu ty 18
nang thugin wii duting kinh, hidu gilia gid tri cyc dai va oy tidu
thudng 2 nho, d€ duy trl dp sust trong céc gidi han hgp If.
Doi hdi 4p sust 1Ap ghép nhe, tao ra cdc 6 ¥p ghép it nhidu ¢o
tinh 18u dai. Ching ihich hgp cho cic tist dign mong hodc cic
FN1 | Lép cang nhe chi tiét dai, hodc cac thinh phin bao ngoai duge dic bling
gang xdm.
Thich hgp cho cdc chi tiét thép thong thubng, hojc Ep &p néng
FN 2 Lip cing trung binh trén c4c tiét didn mbng. Co thé ding cic [Ep ghép chit nhit
cho thanh phin bao ngodi dic bing gang xdm df bén cao.
Thich hgp cho cac chi tigt thép hodc 13p ép ndng cac tigt dign
N3 L4p cang niing trung biah,
Fl‘r Up gang (p ép) Thich hgp cha cée chi tigt chiu ing suft cao, hodic p ép ndng
NS P gang (ip ep nés khang thé ding e p 1an.
LS hai bén (Lip Cc ky hidu dong cho kidu lp ghép nay 1 ¢dng nhit véi ky hibu
B ghép tidu chusn p ghép tidu chuln; vi dy, LG 4 B 1A I13p ghép cb db hd cue
cdi tifn} b9, Cdp 4, nhumg ding cho i hai bén.
Trye ¢ sd (Lip CAc ky hidu ding cho kidu [3p ghép nay 1 ddng nh&t véi ky hidu
5 ghép tidu chudn ip ghép tiéu chudn; vi dy, LG 4 S 13 14p ghép £ db hd cic
ci tidn) W, Cdp 4, nhung dya trdn tryg co s

* Ghi chir. Géc dd hd, chli y8u |2 I4p trugt, ting theo dudng kinh cham hdn so véi cdc cap
18p ghép khac, do 46, vi tri chinh xée: dugc duy tri ké cd khi gidm chuy€n ddng tuong 45 ty do.

Biéu dién dd thij céc gidi han va 14p ghép ANSL—Su so sdnh dung sai 15 va
truc v6i 44 hd hotic d4d déi theo cdc cap 1dp ghép duge bidu didn trén db thi, trang
281, diya trén dudng kinh danh nghia 1 inch.
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DUNG SAI L& DUNG SAI TRUC .
s RCY
= s KT PR
2—— g1 — REz —RCI—RC4 — RCS
M= —
-4E ol |
—6 [ LAP DONG HOAG |
Y LAP TRUGT .:
-1p2

R LAP cO pOHG cuC BO
18
-0
-n
2 — LTé
I L1 Lr2 LT3 LT4— LTS
-, S
-1
LAP TRUNG GIAN
FNS
i a5 i e E 1
;E.NE '%u l 21 EN -
0 o
LAP CO B DOIL QUG RO LAP CANG HOAC LAP £P NONG

B4 thj trinh bay sy phan b cdc dung sai 1d va tryc (theo ph4n ngan inch) dya theo kich
thuéc ¢o 85 (0) d8i v&i dudng kinh 1 inch.
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Réing 10. Ldp ¢6 dj déi theo Tidu chudn Quéc gia My ANSI B4.1-1967, RI987

Cip LN A Cip LN ? CApLN 3
Khadng kich Gidi han Giti han Gidi han
Ihusée danh Gigi dung sai Gidi dung sai Gidi dung sai
nghiz, han 49 | tiduchudn [ o ge [ tiewchuin [ pongs | tigw chudn
inch doi Lé Trye i L& True dai L Tryc
HE né H7 pG H? 1]
Trén Den Cice gid tri tinh thao phdn ngan inch
0 012 ¢ +0.25 | +0.45 0 +0.4 | +0.65 0.1 +0.4 H1.75
) 0.45 ] +0.25 | 085 0 14 | 075 0 +0.5
042 0.24 ] +0.3 +0.5 0 +05 +(.8 01 +0.5 +0.9
’ ) 1.5 1] +0 3 048 0 +0.5 0.8 ] +(.6
i} +0.4 +0.65 0 +0.6 +1.0 0.2 +0.6 +1.2
024- 040
0.65 ] +01 4 1.0 1] +(.6 1.2 i] +(.8
040 071 ] +0.4 +.8 i} +0.7 +1.1 0.3 +.7 +1.4
0.8 0 +1 4 11 0 +0.7 1.4 ] +1.0
. . . . 1.
o7- 119 0 +0.5 +1.0 0 +0.8 +1.3 0.4 +0.8 +1.7
1.0 [H +0.5 13 a +.8 17 4 +1.2
119 147 0 +0.6 +..1 i] +1.0 +16 0.4 +1.0 +2.0
1.1 1] +0.6 1.6 Q +1.0 2.0 0 +1.4
6.1 , 1 ) . , ) 1. .
197- 315 +0.7 +1.3 0.2 +1.2 +2.1 04 +1.2 +2.3
13 0 +.8 21 0 +1.4 2.3 )} +1.6
1 0.9 1. 2 , ) . E 2.
315 473 0 + +1.6 i} +14 +2.5 06 +14 +2.9
1.6 0 +1.0 25 0 +16 29 0 +2.0
02 , T , . , . K .
473 709 +1.0 + 9 0.2 +16 +2.8 09 +18 +3.5
1.9 4 +i.2 23 0 +18 5 i +2.5
0.2 . 22 , 1. , ) 1. ’
709 985 +1.2 + 0.2 +1.8 +3.2 12 +1.8 +4.2
22 0 +5.4 a2 0 +2.0 4.2 0 +3.0
n
985 1244 0.2 +1.2 +.3 0.2 +2.0 +3.4 15 +2.0 7
2.3 0 +1.4 34 a +2.2 4.7 0 +35
. 14 . 3 , ) . ! .
1241- 1575 02 + +2.6 0 +2.2 +3.9 23 +2.2 +58
2.6 0 +i b 39 0 +2.5 59 0 +.5
02 1. 2. . 2. . ] , )
1575 1966 +«1.6 +2.8 0.3 +2.5 +4.4 2 +2.9 +6.6
28 1] +..8 4.4 0 +2.8 6.6 a +5.0

Cac gidi han dung sai trong bang duge cdng vao hodc try khdi kich thude co sd {ddu +

hoic -) dé nhan dugc kich thudc mav. hoae min. clia cac chi tiét iip ghép.

Mgi dii liéu trong bang nay déu . hi hgp véi cc thda thuan ABC.

Cée gidi han d8i v&i kich thudce trén 19.69 inch khdng dude quy dinh trong théa thuan
ABC. nhung dugc néu trong Tigu chudn ANSI.

Céc ky higu H7, p6, ... 1a ky hiéu i8 va trye trong hé thdng ABC.
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Gi¢i han va lip ghép hé mét theo Tidu chudn Quée gia M¥.—Ticu chudn
ANSI B4.2-1978, R1984 m6 t4 hé thong ISO vé gidi han va l4p ghép déi véi cdc
chi tiét 14p ghép, duge phé chudn dé sit dung trong k¥ thuit & Hoa Ky. Tiéu
chudn nay quy dinh:

1) Cae ky higu duge ding dé gidi han kich thudc trén ban v&, phéi gia cong, dung
cy lién quan, cif do chudn, v.v... {2) C4e kich thudc ca sd nén sif dung (lua chon thit
nhat va thd hai). (3) Ving dung sai nén diing (lva chon thid nhat, thi hai, va thi
ba). {4) Dinh nghia eédc thuit ngd lién quan. (5) Cdc gidi han vA ldp ghép nén
dung {chi ¢6 lwa chon thit nhat) véi kich thude d8n 500 mm.

Céc thuét ngif tdng quat "16" va "truc” con ¢6 thé duge hidu la khodng khéng gian

bao ho#ic duge bao bing hai miit song song cia chi tiét bat ky, chéing han chiéu
réng cua ranh, hojc chidu day cia then.

—ul KICH TRUOC
B LECH TREN. M
B LECH DU -— o KICH THUC
MIN.

CAP DUNG SAI QUGG TE—

80 Im
- ) LECH CJ 83
~——HICH THUGG-——
B9 LECH DUGL (F— Co ad

PO LECH TRBN—-——-1 ——

N N

| b0 LECH cO 8¢
Wil
CAP DUKG SA1—a| |o
quoc TF KICH THUGE
58 1T) | MIN.

RICH THUJC |
MAX.

Hinh I. Minh hoa cdc dink nghia

Binh nghia,—Cdc thuat ngf quan trong lién quan vdi giéi han va ldp ghép duge
néu trén Hinh 1 v& duge dinh nghia nhu sau;

Kich thudc ev sd: Kich thudc duge disng d8 gdn cde gidi han d6 léch. Kich thude co
8¢ 14 nhu nhau 461 vdi i hai thanh phén ldp ghép. Vi du, kich thude 40 duge ky
higu la 40HT.

D¢ iéch: Hiéu dai s8 gitta kich thuéc va kich thude co sé tudng ing.

D¢ legch trén: Hiéu dai s§ gilta gidi han max. cia kich thugc va kich thudc co sd
tuong dng.
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Bang 12. Kich thirdc hé mét nén ding theo Tiéu chuiin Quéc gia M¥
ANSI B4.2-1978, R1984

Kich thudg oo 38, mm || Kich thude ¢o 38, mm || Kich thuic co s&, mm || Kich thude co s&, mm
Chon Iya 1| Chen hia 2{{Chon iz 1| Chon Iva 2||Chon Iwa 1| Chon fya 2||Chon hya 1| Chyn Iya 2
1 6 40 230
11 i 45 280
1.2 B 50 300
1.4 9 55 350
1.6 10 80 400
1.8 1 70 450
2 12 80 500
2.2 14 90 550
25 16 100 600
28 15 110 700
3 20 120 800
35 22 140 900
4 25 160 1000
4.5 28 180

5 30 200
5.5 35 220

Lép ghép nén dung.—C4c ving dung sai chon lua thi nhat duge dong dé thigt
lap cdc ldp ghép nén ding trong Tiéu chudn vé Gidi han va Lip ghép hé mét,
ANSI B4 2, dugc néu trén Hinh 2 vi Hinh 3. Tidu chudn nay quy dinh ddy di cdc
ving dung sai lta chon thir nhat, thya hai, va tha ba.

=
3 DUNG SAI TRUC
= ,
7 HiL s 0
i (| N
.‘% K&I: a5, ey 1 t I' B N
) Hy X CUTC 1Al
HE | ml H KI‘%‘
T THUGC
g A0 W im H im im Pt
4 Z L BO DO;
3 = cHe TEY
o ke DUNG Sal LO
o o
s B
l a9
Gy
o
’E cil
g
RN

— DO —-.Tgﬂ’;ﬁL_ B0 DO —

Hinh 2. Cdc Idp ghép 16 co bdn nén st dung
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.'S cn

NUNCG SAZ ]

l— B0 HO m——‘-—
B
s |

o
=
S , PUNG SAI TRUC
i KICH
THUGC
. [ola -0
BO DO
- L cut; pal
2 s — = D l
I atl i
bl ‘ BO DOL
é £ cyc TRy
i DUNG SAT LO
f——— E]o HiT —-4T§llj\11.(}.-— })0 DO[ —

Hinh 3. Cdc ldp ghép truc co bdn nén ding

Cdc 14p ghép 15 cd ban e6 dd lach co 5& H trén 15, va cdc 14p ghép truc co bdn e6 dd
léch co 86 b trén truc duge néu trén Hinh 2 déi v6i 14p ghép 16 ca bdn va trén
Hinh 3 d&i v6i ldp ghép truc co ban. Sy mé té ca hai kiu 14p nay, 6 cing didu
kién 14p ghép tuang déi, duge ndu trén Bang 13. Néi chung, hé théng 15 co sd
duge ua chudng hon; tuy nhién, khi mdt truc chung 14p v4i nhidu 18, nén s dung
hé théng truc co sd.

Lép ghép truc co ban va 13 co bidn duge néu trén Bang 13 két hop véi cac kich

thuéc lya chon thd nhat duge nédu trén Bang 12 dé tao thanh cfe Bang 14, 15, 186,
va 17 véi cde gi6i han chuyén biét vi cdc 14p ghép.

Né&u kich thudc yéu ciu khéng cé trong cdc Bang 14 dén 17, 14p ghép nén dung cé -
thé duge tinh todn tif cdc gi4 tri duge ghi trong phuy luc cia ANSI B4.2-1978,
R1984. C6 thé thdy ring s& cdn cdc didu kién Idp ghép khac dé ddp ng cdc yéu
cdu dic biet, va sy ldp ghép c6 thé dude ndi long hodc lam chit hon, don gidn
bing cdch chon ving dung sai tiéu chuin nhu duge néu treng tidu chudn nay.
Théng tin vé phuong phép tinh cde kich thude gidi han, dé hé, dd dai, cde 14p
ghép va kich @, dugc nédu trong phu luc cia tiéu chuin nay.

Bang cach k&t hgp chi s8 cdp ldp ghép IT va k§ tif (chin) vi tri dung sai, ky hiéu
dung sai duge thiét lap, ghi ro cdc gidi han max. va min. thuc t& cila chi tiét. Kich
€8 cdc dung sai d6 duge xdc dinh theo kich thudc co sd cla chi tiét, ti€p theo 1a ky
hiéu chif va s6, chidng han 40H7, 4017, v.v...



Bang 13. Thujt ngit duge diing cho cdc Mp ghép
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KY HIEU 150
THUAT RGO
Cosé il | Cosdtrge
L3p xoay i3ng 46 véi cac dung sai rdng holc khoding
11/ Crimt hé rdng trén cic chi tigt (bao) ngodi.
Ldp xpav tir go khéng sit dyng khi yéu ¢du d chinh
HS/d9 05/h8 «ic, nhung 8 d8i véi cic bifn thién nhidl 47 14n, tic
- d quay cao, hodc dp sudt tryc i,
g t
-~
S LAp xpay chat trén c&c may chinh xac, céc 4p suft
b Hai7 Fim7 tryc va tdc d§ trung binh chinh xic. i;)n?g h:in
H7 /a6 Q76 tdp trugt khting ding dé chay ty do, nhung dé dich
b chuy8n va xoay ty do va dinh vi mdt c4ch chinh xdc.
B cung cdp sy [ip ghép o€ dinh
H7 G H7ME | vj cAc chi tigt finh tai; nhung cé thé théo va Wp ol
dang.
= Ldp trung gian cuc bd dfi voi vi trl chinh x4c, trung
S | W6 KIMG | Sian gia 4p ghép c6 A6 hd va 6 08 doi.
o
g
= Lip trung gian cyc b ddi voi vj tri chinh x4c gao
= | Wi N7A6 | 1, khi cho phép 40 A Mn hon.
LAp cd ¢d dgi cuc b 06i vdi cic chi tigt yéuclu dy | DG doi
H7/p&" R?/h6 cimg ving vA thing hang vii ¢4 chinh xic vi tri, ting din
shung khdng ¢b cic yéu cdu &p suft doc 18 dic biét. !
S
= Lip gAng trung bink A6i v6i cic chi tiét thép thing
] H7 /56 S7/h6 | thuling hodc T4p &p ndng trén cdc gt dign mdng; sy
& iép phép chat nhfl dffi voi gang xam,
—
L3p dp thich hop cho cie chi tigt o6 thé chiu ing
H7AG Urmé | sidt cao hodic 14p ép néng khi khdng thé 4p dyng Iy
ép Kin

* | &p trung gian d&i véi céc kich thude co s trong khodng i 0 dén 3 mm.
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Bing 18. Dung sai ¢if do Tidu chufin Qudc gia M§ ANSI B4.4M-1981, R1987

Dung 5ai cil do chudn Dung sai chi tiét pia cing
cap Ky higu 1507 | ¢4p IT St dyng ci¥ do chudn
] Cl do €6 df chinh xac thép nén ding a8 kifm tra cic
=5 M 0.05 IT11 i1 chi tit theo cc dung sai trong (I8} C11 vA H11, céc
2s dung sai ngodi {tryc) ¢11 va h11,
w 1
c = N ., . R
55 i do ding d# kiém tra cic chi tigt theo dung sai 1§ D9
8 ™ | 0051TS "9 va HY, dung sai tryc d9 va hg.
o - . . ‘L N
CiI de chinh xac ding d& kidm tra céc chi ligt theo

- XM 3 00518 ¢ 178 dung sai trang (18) F8 va H8

o

E” Cit do ding d€ kiém tra cac chi tigt theo dung sai trong

= XXM 005177 IT? (i} G7, H?, K7, N7, 57, va L7, céc dung sai ngodi

2 ¥ {trgc) 17 vA h7.

B

- Cit do chinh xéc cap ding d8 kifm tra cc chi tigt theo

= XXXM 0.051T6 ITo dung sai ngodi {tryc) g6, hi, k6, NG, p6, 56, v u6.

* Dung sai ¢if do chudn bing 5% dung sai chi tiét gia cdng hodc 5% gid tri cdp 1T c6 thé 4p
dyng. Xem Dung sai cif do Tidu chudn Qudc gia My ANS! B4 4M-1981, R1987.

CAc gid tri cAp dung sai ch tigt, xem céc Bang 14, 15, 16, va 17.
Biing 19. Dung sai cif do Tidu chuin Quic gia My ANSI B4.4M-1981, R1987

Kich thude £o 58 Cap IM Cap YM capxm | cepooxm | cap 00M
Trén BéEn {0.059T41) | (0.05m8) | (0.051M8) | (0.051T7 | (0.05 M6
0 3 0.0030 0.0012 0.0007 0.0005 0.0003
3 6 0.0037 0.0015 0.0009 0.0006 0.0004
§ 10 0.0045 0.0018 0.0011 0.0007 0.0005
10 18 0.0055 0.0021 0.0013 0.0009 0.0006
1 30 0.0065 0.0026 0.0016 0.0010 0.0007
30 50 0.0080 0.0033 0.0019 0.0012 0.0008
50 80 0.0095 0.0037 0.0023 0.0015 0.0010
80 120 D.0110 0.0043 0.0027 0.0017 0.0014
120 189 0.0125 0.0050 0.0034 0.0020 0.0013
180 250 0.0145 0.0057 0.0036 0.0023 0.0015
250 315 0.0180 0.0065 0.0040 0.0026 0.0016
315 400 0.0180 0.0070 0.0044 0.0028 0.0018
400 500 0.0200 0.0077 0.0048 00031 0.0020

Mgi kich thudc déu tinh theo milimét. Cac cip dung sai ¢if chudn cac hon cdp XXXM,
chuydn bidt 5% cla (TS, IT4, hodic 1T3 va s dyng ky hidu 0.05 {T5, 0.05 IT4, v.v...
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Kich thude
{LOT) max «—ad

Tng =ai
chi tift

Dung aai
*" cor chudn

_-} b— B mon
cho phép

Kich thuittc trong

Hich thuge ngodi
(truc)

Hinh 4. Quan hé gitta dong sai va ci@ chudn, dj mon cho phép, vé

dung sai ehi {i¢t gia cong

Quan hé cta phudng phip gia cong d8i vdi cAp dung sai IT

Cép IT

K

7 8 9 10 11

Mai rd & mai khiin
Mai mit try

Mai bé mjt

Tign dao kim cuong
Doa dao kim cueng
Chudt it i cit
Kich ¢B hap kim bt
Chudt nhidu (L8 cit
Tién

Hop kim bt thiéu két
Doa

Phay

Bao & dinh hinh
Khoan

Bt

e khudn kim logi

Sit dyng cic cap dung sai IT

Cap IT

njof1]2]a]a]s]s]7]s]s][w]11]s2]1s]1a]15]ss

Dung cu do

tAp ghép

Vat ligu

Dung sai san xuft lin
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PO NHAM BE MAT
Ky hidu d$ nhdm bé m#t.—Ky hiéu bidu thi d5 nhap nhé (nhdm) bé mat duge
néu trén Hinh 1a. Khi quy dich gi4 tri dé nham b& mit khdc véi 43 nhdm trung
binh, ky hiéu phdi cé gid (vach) ngang phia trén (Hinh le).

Bing 1. K¥ hi¢n va edch vé kj hiéu dd nhdm bé mit

Ky hidu ¥ nghia
Ky higu d§ ahdm bé mit co ban, khang quy dinh phuong phép gia cong cu thé,
Hinh Ia trir khi of gach ngang hodc vdng trén (Hinh 1b vi 1d).
v/ Quy dinh gia cBhg b& mit bling tign, p-ay, bao, mai, .. Gach ngang bifu thj

vBu cdu gia cong cit got luong dif dé tao ra B8 mdt d6 v& phdi cé dl lugng
Hinh 15 du gia cing.

&SV/ Lugng du gia cdng. S8 bi€u thi lugng dif cdn ¢t got tinh thee mm (hodc inch).
Hinh le £6 thé b8 sung dung sai vo gid bri ¢¢ ban hodc trong phdn ghi chil.
Ding cho b mit duge gia cing bing phudng phap khdng cit got lop vat lidw
Q/ Vong trdn bifu thi b mit phai duge tac ra biing quy tnh dic, rén, gia cong
Hinh 1d nong, gia céng ngudi, ddc khudn kim loai, luydn kim bit, hodc phun khudn

ma khong cé sif cit got k€ tiEp.

/ Ky hiéu duge ding khi dig tinh b& mat duge quy dinh phia trén gia (vach)
ngang hoac bén phli ki higu B& mjt dugc tao ra bing phuong phap bt ky,
Hinh le trif khi duge chuygn bigt theo Hinh 1% hojic 1d

-3X

J-l.sx ...' I._xa‘pxisx _I'”‘
——X R v A0 B >4
™ \4& Toax

Chidu cao chd = X

Hinh If

St dung ky higu dp nhdm bé mdt: Con quy dinh céc dic tinh bé mat néu ¢6 yéu
¢du vé& tinh nang. Khi khong chuyén biét vé kifm so4t d¢ nham bé mat, bé mat
duge tao ra bing cdc phuang phap gia cong théng dung sé théa yéu cdu néu trong
pham vi cdc gidi han kich thude (va hinh dang) duge chuyén biédt theo ANSI
¥14.5-1973, Lip Kich thuSe v Dung sai. Didu nay khéng duge coi 1a phuong
céch t6t; ludn ludn ¢6 gid tri cuc dai ndo d6 duge x4c dinh ho#c theo mic dinh (vi
du, bdn v& trén Hinh 2).

Cé hodc khéng gia ebng cdt got: Ky hidu ¢ nhéun bé mat duge chinh sia khi cdn
yéu cdu gia cdng hodc khong gia céng cdt got. Khi cdn bidu thi bé mat phai duge
tao ra bling gia céng cit got, s& dp dung ky hiéu trén Hinh 1b. Khi dugc yéu cdu,
lugng du gia cong duge chuyén biét nhu trén Hinh 1c, theo mm trén ban vé hé
mét va theo inch trén bdn v& hé Anh. Dung sai ¢ha lugng du gia céng c6 thé duge
bé sung vio gid tri co s¢ dd néu hoic dude ghi trong chii thich. Khi cdn bigu thi bé
mat duge tao ra ma khéng cdt got, ding ky hidu nhu trén Hinh 1d.

Ty 12 ky hidu do nhdm bé magt: Céc ty 18 dé va kt hidu d% nham bé mat duge néu
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A >
W4

D XX 16 Trit khi ¢t chi dinh khéc:
Mol bé mar 3.2

Hinh 2, Ap dung cde ky higu do nhém bé mat

trén Hinh 1f. Chiéu cao k¥ tu va chidu réng nét va phéi nhu cde kich thudc va cdc
dutng kich thude.

Ap dung ky hidu d3 nhdm bé m#&t.—Dinh k¥ hidu phii trén duding bigu thi
bé mat, dudmg giéng cia bé mat, hoc dudng din huéng dén bé mat d5. Ky hisu
¢ thé duue chuyén biét tiép sau kich thude duting kinh. Canh dai (va gia, vach
ngang) phdi & bén phai khi doc ban v&. Di v6i cde chi it ddi hdi kidm so4t 4o
nhdm bé mit déng nhat, c6 thé bd sung chii thich téng quat vao ban v&, 4p dung
cho titng ky hidu d9 nhdm bé mat duge chuyén biét ma khéng 6 gid tri ey thé
{Hinh 2).
Khi ky higu dude dung vdi kich thirdc, s e6 tde dung trén toan bd bé mit duge
x4c dinh thee kich thudc d6. Céc khu vire chuy@n tiép, ching han vat géc, 58 theo
dj nhdm cua ving k& cdn, tri khi ¢6 quy dinh khde.
Caéc gid tri d§ nhdm bé mit, trit khi ¢é quy dinh khdce, dp dung cho toan bj bé
mat. Ban v& hodc bang dac tinh ky thuat déi véi cac chi tiét trang phi bé mat sé
biéu thi céc gia tri bé mit trude khi trang phi, sau khi trdng pha, ho#c ¢4 hai.
Trong ky hiéu chi gop cdc gid tri cdn thigt dé chuyén biét va kiém tra cdc die
tinh bé mat dugc yéu cdu. Céc gid tri phdi theo den vi mét trén bin vé hé mét, va
khéng phdi don vi mét trén cde bidn vé s dung hé don vi khdc.
Céc do dac d5 nhdm va d8 nhdp nhd bé mit, trir khi ¢é cde quy dinh khie, dp
dung thee chidu dua ra s8 do cue dai.
Chidu dai ldy mdu dé nhdm: Cdc gia tri tidu chuin duge nédu trén Bang 2. Kiu
khing cd gia tri duge chuyén biét, sé ap dung gid tri 0.8 mm (0.030 in).

Béing 2. Chidu dai 15y miu 43 nhim tiéu chugn

mm in. mm in.
0.08 0.003 25 o1
0.25 0.010 8.0 - 03
0.80 0.030 25.0 1.0
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D§ nhdm trung binh (Ry): Day cac gi4 tri do nham trung binh duge néu trén
Bing 3.

Bang ). iy cdc gif trj 4 nham trung binh {(R,)

pm pin o pin
p.o12 0.5 125 50
0.025" 1 1.60° 63°
0.050° 2 2.0 80
0.075" 3 25 100
010 4 32 125*
0125 5 40 160
6.15 [} 58 200
a.20° i 63 250¢°
0.25 10 g0 320
0.32 13 10.0 400
0.40° 16° 12.5° 5007
0.50 20 15 600
0.63 25 20 800
0.80° 32 25° 1000°
1.00 40

" N&n sl dung

Chiéu cao 46 nhdp nhd bé mgt: Day cac gid tri chidu cac 46 nham cye dai duge
néu trén Bang 4. B§ nhdp nhé hién tai khéng duge ndu trong Tiéu chudn [50,
duge ghi & day dé theo dai nén céng nghiép hién tai cia Hea Ky.

Béng 4. Gid trj chidu cao 49 nhip nhd bé mJt cye dai

mm in. mm in. mm in.
0.00002 0.00002 0.008 0.0003 012 0.005
0.00003 0.00003 0012 0.0005 0.20 0.008
0.00005 0.00005 0.020 0.0008 0.25 0.010
0.00008 0.00008 0025 0.001 0.38 0.015
0.0001 0.0001 005 0.002 8.50 0.020
0.0002 0.0002 0.08 8.003 0.80 0.038

Hudng nhdp nké: Ky higu hudng nhap nhé duge minh hoa va gidi thich trong
Béng 5.

Kich thude hé mét trén bdn vé: Céc don vi chidu dai cda hé mét duce sit dung phd
bién trong cde thidt k& k¥ thudt co khi 14 mét (39.37 inch) va milimét (0.03937
in}. Mét mét biing 1000 milimét. Trén ban vé o khi, hdu nhu mej kich thudc déu
ghi theo mitimét, bat ké dé 1én cGa kich thudc d6. Céic kich thude cta cdc loai
méy méc nhu diu mdy xe lda, thiét bi di¢n ¢d 19n, déu ghi theo milimét. Pidu nay
duge chap nhén 68 tranh nhdm ldn do dat sai vi tri ddu thap phén, hoac doc sai
kich thuéce khi sit dung céc don vi khée. Khi kich thutic duge ghi theo milimét, ¢6
th& khong cdn dung dédu thip phan. Chi chc kich thude chinh xdc méi cdn ghi
theo s4 thip phan, ching han 0.02 mm. N6i chung, dj chinh xéc thuting khéng
qud vai phdn tram milimét.

Ty I¢ trén bdn vé he mét: Bdn vé hé mét thuing khéng sit dung cde ty 18 1/2, 144,
1/8, ... nhu hé Anh, nhung dung t§ 1¢ gidm cho céc vit thé 16n, chdng han 1/2,
i/6, 1710, 1/30, 1/50, 1/100, 1/500, 1/1000; va ty 18 tang cho cdc vat theé nhd,
chdng han 2, 5, 10, ...



Bang 5. K¥ hi¢n huéng nhip nhé

i i dy bifu th
X§ higu Y nghia chién v&t dyng cy

Cac nh&p nhé gdn nhy song song wi dubng bifu didn b
mdt co ghi ky hidu df nham.

n Cac nhdp nho gdn nhu vedng gdc vl duBing biu din bé |||||[BI|||
mgt co ghi ky hiu df nham. i .L

X Céc nhdp nho 130 thanh dubng chéo theo ca hai phia véi
dudng bify difn hé m3t co ghi ky higy d6 nhim

M Cac nhfp nhd da huing

C Gac nhiip nhd tao thanh cic dubing trdn gdn nhy ding
tam v tm bd m3t c6 ghi %y hidu 4§ nham.

R Cic nhdp nhd tac thioh cic duing cong huiing vao tm
84 mat oo ghi ky hidu dg nham.

P Gac nhdp nhé dang hat, khdng c6 chidu, phan b tung
a6 déu trén b# mit

Vi duy.--Béng 6 minh hoa cic vi du k¥ hidu d§ nham, d nhép nhd, va huing
nhdp nhé bing cdch ghi gia tri vio nhing vi tri thick hgp trén ky hig¢u d6.
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Bing 6. Ap dyng gid trj d nhim b m3t trén ky higu

Dinh mitg 4% nham trung binh
dizic dt & bin trdi vach dai
Sy chuyén bigt chl mdt dinh
mitc s& bidu thi gié tf max va
58 chip nhan moi gid 1rj nhd
han. Gid tri nay duge tinh theo
micromét {micrginch)

&/
s

Lugng du gia cng duge véu
c4u d€ tao ra bé mit nay,
Lugng du ca bdn duge ghi &
bén trai vach ngdn clia ky hidu,
Gid tri duwge tinh theo milimét.
{inch)

Sy chuydn bigt cac gid trj 94
nhdm trung binh, max, vi min
néu rd khodng cho phép clia ¢
nhém, tinh theo um {in)

Khdng gia chng c4i got

Dinh mix chifu cao nhdp nhé
max & vj tf 1hd nh&t phla trén
vach ngang. Moi dinh mir: nhi

Ky higu chifu nhdp nhé dugc
dit & bén phai canh dai clia ky
hiBu 43 nhim b mit.

hen déu duge chdp nhdn; gis
trj tinh thea mm {inch).

Dinh mitc chifu dzi [y miu 4
nhip nhd duge dit ben dudi
vach ngang. NEu khdng ghi 15
gid tr, dp dyng gié& b 0.80
mm (0.030 inch). Gid trj tinh
theo mm ({inch).

Dinh mig khodng cich nhip
nhd max 1A dinh mic thir hai
trén vach ngang va bén phii
dinh mix; chidu cao nhip nha.
Mpi dinh misc nhd hon déu
duge chilp nhin, gid trj tinh

thea mm {ingh}.

3/
e
!\-VF

Khodng cach di nhdm max &
bén phai ky hidu chiéu (huing)
nhdp nhd. Moi dinh miic nhd
hon déu duge chip nhidn, gid
tri tinh theo mm {inch}

Vidy vé céc k¥ hicu

@ XXXX 1 X.XX

o
\\

2 X0LXX + XXX

2 XXX £ X.XX

Hinh 3a

Hinh 3¢

I

v
Chidy rong J
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Khuy €l t§it

Hudng nhap nhd

T e
Chién dtai
pe———chuyip tidfp——e
ngang

/ \ 1 Rhoingcéch | \

nhiAp nho \
\

Chifu cao nh&p nhé

B nhadm /
trung hinh-H_ /

g

Pudmg tam L —

Khodng cdch
nhém

Déy lim
Chiiéu dal tay miu 44 nhdm

Hinh 1. Minh hoa cdc ddc tink bé mdt.
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Bang 7. D¢ rihim bé mit tif cdc phudng phip gia céng thdng dung

50

25

B4 nhim trumg binh, B.2Micromét pm (MICROINCH pin)

125 63 32 16 080 040 020 010 005 0025 OM2

0.5

C4t bing noon lia
Buc

Cua

Bao, tao hinh

Phuong phap {2000) (1000) (500} (250) {125) (6%} (32} (16) (8) @ {2 (1)

Khoan
Phay vii hoa chat

Gia cong bing phéng
dign
Phay

Chud®t it (uOi cit

Chudt nhifu luBi cit
Chixm dién tir

Laser

Bin hda

Doa, tién

Dénh béng bing thing
quay

M dién phin
Cén béng bing tryc cﬂvﬂ
Mai

Mai khdin

Bérh bong didn hda
©anh bong

Mai r3

Mai sidu tinh xdc

Ptun cat

Can ndng

Rén

Bic khusn vinh i

Dic khwdn miy chiy
£p dim

Can, kéo ngui

Pic khudn kim loai

Céc khodog néu trén 13 dién hinh d4i vii phugng phap gia clag tumng dng.
C6 1h& nhin duge cdc gid tri cao hon holic thip hon tuy theo didu kidn y thi.
I /p dung phd bign |

Ap dyng R ph bién
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HE 80 CHUYEN POI
Trong bang hé s6 chuyén déi, cdc ky hidu cia don vi SI, bdi s6 hosc ude sd duge
ghi trong diu ngo#c dun trén cdt bén phai.
Bang 1. H¢ s6 chuyén d4i don vi

311

Bon vi | He 50 ahan Két qui
Chidin dai
centimeter 0.03280840 foot
cenlimeter 0.3937008 inch
tathom 1.8268* meter {m)
{oot 020487 melar {m)
faot 30.458* centimeter (cm)
foot 304.8° millimeter {mm)
inch 0.0254° meter {m)
inch 2.54° centimeter (cm)
inch 254 millimeter (mmj)
kilometer 0.6213712 mile [U.S.}
meter 39.37008 inch
meter 0.5468066 fathom
meter 3.280840 foot
meter 0.1988388 rod
meter 1.093613 yarg
meter 0.0006213712 mile (U. §.]
microinch 0.0254° micrometer [micron] {um)
micrometer {micron) 39.37008 micrginch
mile [U. §.] 1609.344° meter {m)
mile [U. §.] 1.609244° kilometer (km)
millimeter 0.003280840 foot
millimeter 003937008 inch
rod 5.0292° meter {m)
| vard 0.9144° meter {m)
Didn lich
acre 4046.856 meter? (m?)
acre 04046856 hectare
centimeter 0.1550003 inch?
centimeter? 0.001076394 foot?
foot? 0.09290304* meter? {m?)
fool? 929.0304* centimeter® (cm?)
foot® 92.903.04° millimeter {mm?)
hectare 2471054 acre
inch? 645.16° milfimeter? (mem?)
inch? 6.4516" centimetar” {cm?)
inch? 0.00064516 meter® {m?)
meter? 1550.003 ingh?
meter’ 10.763910 foot?
meter’ 1.185990 yard?
meter” 0.0002471054 anre
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Rang 1 (1iép thea). HE 58 chuyén adi don vi

Don vi Hé sq nhin Két qua
mile® 2.5800 kilometer®
millimeter® 0.00001076391 foot’
millimeter® 0.001550003 inch?

| yard® 0.8361274 meter”® (m?)

The tich (k& ed dung tlch)

centimster’ 0.06102376 inch?
foot” 28.31685 Liter
foot? 28.31685 Liter
gallon |U.K. liguid) 0.004546092 meter’ (m?)
gation [UK. liquid] 4.546092 Liter
gallon [U. . liquid] 0.003785412 meter® {m’
gallon [U.S. liquid] 3.785412 Liter
inch? 16,387 .06 raillimater® (mm™
inch? 18.38706 centimeter’ {cm®)
inch® 0.00001638706 meter (m%)
{iter 0.001* meter’ (m%)
Liter 0.21596592 gallon JU. K. lquid]
Liter 0.2641720 gallon [U. 5. liquid]
Liter 0.03531466 foot?
meter’ 219.9692 galion [U. K. liquid)
meter’ 264.1720 gallon [U. §. Fauid]
meter’ 35.31466 foot?
meter’ 1.307951 yard®
meter’ 1000.? Liter
metgr’ 6102376 ineh’
millimeter" 0.00005102376 inch?
quart[U.5. liquid] 0.948 Liter
quart|U.K. liquid] 1.136 Liter

| yard’ 0.7645549 meter’ {m’)

Tdc d4, gia the, va hiu lugng

centimetar/gidy 1.968504 foot/ghit
centimeter/gidy 0.03280840 toot/gidy
centimeter/phit 0.2937008 inch/phit
foot/gid 0.00008466667 meter/gidy (m/s)
foot/gin 0.00508* meter/phit
foot/git 0.3048° meter/git
foet/phitt 0.508" centimeter/gidy
foot/phitt 18288 meter/gid
foot/phit 0.3048° meter/phit
foot/phin 0.00508° meter/gidy (m/s)
foot/gidy 30.48° « | centimeter/gidy
foot/gidy 18.258° meter/fphit
foot/gify 0.3048* meter/gily {m/s)
foot/gidy’ 0.3048* meter/gidy? (m/s?}
{pot*/phi 28.31685 Liter/phit
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Béng 1 (1iép theo). He s8 chuyén ddi ddn vi

Ben vl HE 58 nhin K&t qui
foot*/minute 0.0004719474 meter'/second (m/s)
galien {U. S. liguid]/min. 0.003785412 meter*/minute
gallan jU. S. fiquid]/min. 0.00006309020 meter’/second (m*s)
gallon [U. 5. tiguid)/min. 0.06309020 Liter/second
gallon (U S Fguid]/min. 3785412 Liter/minute
gallon [U. K. liquid]/min. 0.004546092 meteriminute
palion [U. K. liquid)/min. 0.00007576820 meter’/second (mYs)
nch/minute 254 millimeter/minute
inch/minute 2.54° centimeter/minute
inch/minute 00254 meter/minute
ingh/second® 0.0254* meter/second(mis?)
kilometer/hour 0.6213712 mileshour [U. 8.]
Liter/minute 0.03531466 foot¥/minute
Liter/minute 0.2641720 gallon [U.S. liguid]/minuie
Liter/second 15.85032 gallen [U. §. liquid)/minte
mile/hour 1.609344° kilomeater/hour
millimeter/minute 0.03937008 inch/minute
melar/second 11,811.02 foot/hour
meter/second 196.8504 foot/minute
meter/second 3.280840 foat/second
meter/second? 3.280840 foct/second’
meter/second? 39.37008 inghysecond”
mater/minute 3.260840 footiminule
meter/minute 005456067 foct/second
meter/minute 39.37008 inch/minute
meter/hour 3.280840 foatfhour
metershour 0.05458067 foot/minute
meterifsecond 2118.880 foot*/minute
meter®/second 13,198.15 galion [U. K. liquid/minute
meter/second 15,850.32 gallon |U. 8. liquid])/minute
meter/minute 2199692 gallon [U. K. liquid]/minute
meter’/minute 2641720 galign [U. §. liquid}/minute

Khoi higng va khii Wwrgng ritng
grain [1/200 Ib avoirdupois] 0.06479891 gram (g)
gram 15.43236 grain
gram 0.001° kilogram (kg)
gram 003527397 ounce [avoirdupois]
gram 0.03215074 unce [troy)
gram/centimeter’ 0.03612730 pound/inch?
hund redweight [dai) 5080235 kikgram {kg)
hundredweight [ngén) 15,35924 kilogram {kq)
kilogram 1000.* gram {(g)
kilogram 35.27397 ounce [avairdupais|
kilogram 32.15074 ounce [troy)
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Bang 1 (ti€p theo). HE sé chuy#n di don vj

Bon vi H# s ahan K2t qud
kilogram 2204622 pound [avoirdupois)
kilggram 0.06852178 slug
kilogram 0.0009842064 ton fdai}
kilogram 0.001102311 ton [ngﬁn]
kilogram 0.00% ton [metric)
kilogram 0.001* tonne
kilogram 0.01968413 hundredweight [dai]
kilogram 0.02204622 hundredweight {ngin]
kilogram/meter® 0.06242797 pound/foot®
kilogram/meter® 0.01002242 pound/gallon [U. K. liquid]
kilogram/mater® 0.008345406 poundsgailon [U. S. liquid]
ounce [avoirdupeis] 28.34952 gram {qg)
ounce [avoirdupois) 0.02834952 kilogram {kg)
cunce [troy] 31.10348 gram {g)
owice [troy] 0.03110348 kilogram (kg)
pound [avoirdupois) 0.4535624 kilogram {ky}
pound/oot® 16.01846 kilogram/meter® (kg/m®)
pound/inch* 27.67990 gram/centimeter® {g/icm®
pound/gal JU. S, liquid] 119.5264 wilogram/meter® (kg/m®}
pound/gal [U. X. Tiquid] 99.77633 kilogram/meter® (kg/m%
slug 14,59390 kilogram {kg)
ton [long 2240 Ib) 1016.047 kilogram {kg}
fon [short 2000 Ib] 907.1847 kilogram (kg}
ton [metric) 10002 kilogram (kg}
fon [Metric] (1.9842 ten[iong 2240 1b)
ton [Metric] 1.1023 fon[short 2000 (B)
tonne 1000.° kilogram (kq)

Lue v3 kyc/chifu dai

dyne 0.00001 newton (N)
kilogram-force 9.806650" newton (N}
kitopound 9.806650 newton [N}

newton 0.1019716 kilogram-hye

newton 01019716 kilopound

newton 0.2248089 pound-lyg

newton 100,000.7 dyne
“newton 7.23301 poundal

newton 3.596942 ounce-he
newton/meter 0.005710148 poundfinch
newton/meter 0.06B52178 pound,/foot
ounce-force 0.278013% newton (N}
pound-force 4448222 newton (N}

poundal 0.1382550 newton {N}
pound/finch 1751268 newton/meler (N/m})
pound/foot 1459390 newton/meter (N/m}
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Biéng 1 (1iép theo). He s chuyén d6i don vj

Bon vi 1

H& i nhin

KEl yud

Mament ulin hode moment ngdu Iye

dyne-cenlimeter 0.0000001* newtan-meter (N . m)
kikogram-meter 9.806550° newton-meter (N . m}
ounce-inch 7.061552 newlon-millimeter
oimce-inch 0.007061552 newton-meter (N . m)
newton-meter 0.7375621 pound -toot
newton-metar 10,000,000. dyne-centimater
newton-meter 2.1019716 kilpgram-meter
newton-meter 41.611¢ ounce-inch
newlon-millimeter 0.1416119 ounce-ingh
pounid -foot 1.355818 newton-meter (N _mi

Moment quan tinh va madule tiét dign
moment of inertia [kg.m?} 23.73036 pound-foot!
moment af inertia [kg.m?] 171N pound-inch?
moment of inertia [Ib.f} 0.04214011 kilogram-meter® (kg . m%)
moment of inertia [Ib.inch?| 0.0002926397 kilogram-meter® {kg . m?)
mement of section {foot") 0008630975 meter* (m*)
moment of section [inch*] 4162314 centimeter!
moment of seclion [meter') 1158618 foat!
moment of section [centimeter®] 0.02402510 inch*
section modulus {fool’) 0.02831685 meter’ {(m?)
section modulus [inch?] 0.00001638706 meter’ {m?)
section modulus [meter’} 35.31466 foot?
section moduliss [meter’) 61,023.76 inch®

Ding lugny

kilogram-meier/second 7.23301 pound-foot/second
kilogram-meter/second 86.79614 pound-inch/second
pound-toot/sacond .1382550 kilogram-meterfsecond (kg-mfs)
pound-inch/second 0.91152125 kilogram -meter/second (kg-m/s)

Ap sudt vi dng sult

atmosphere {14.6559 Ib/inch?] 101,325, pascal (Pa)

bar 100,000. pascal {Pa)

bar 1450377 pound/inch?

bar 100,000 * newton/meter’ (N/m?)
hectobar 0.5474898 ton [long)/inch?
kilogram/centimeter® 14.22334 pound/inch?
kilogram/meter 9.806650° newlon/meter’ (N/m?)
kilogram/meter’ 9.806650" pascal (Pa)
kilogram/meter 0.2048161 pound /oo’
kilonewton/meter’ 01450377 pound/inch?
newlon/centimeter’ 1.450377 pound/inch?
newton/meter? 0.00001* bar

newton/meter’ 1.0* pascal {Pa}
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Bdng 1 (tip theu). HE 58 chuyén 448 don vi

Bon vj He 8 nhan K&l qua
newton/meter’ 0.0001450377 poundfingh?
newlon/meter’ 0.1019716 kilogram/meter’
newlon/millimeter® 145.0377 pound/inch?®
pasgal 0.00000986923 atmosphere
pascal 0.000017 bar
pascal 01019716 kilogram/meter®
pascal 1.0 newton/meter® (N/m?)
pascal 0.02088543 pound/foat?
pascal 0 0001450377 pound/inch?
pound/foot? 4.882429 kilogram/meter?
pound font? 47 88026 pascal (Pa}
pound/inch? 0.06894757 bar
pound/inch? 0.07030697 kilogram/centimater’
pound/inch? 0.6894757 newton/cenlimeter”
poundfinch? 5.894757 kilonewton/meter”
pound/inch? 6894 757 newton/meter’(N/m?)
poundsinch? 0.006894757 newton/miflimeter? (N/mm?)
pound/inch? 6894 757 pascal {Pa}
ton |dailfinch? 1544426 hectobar

Ning lugng va cong
Btu (qufic L§] 1055.056 joule (J)
Btu [trung binh] 1055.87 joule (J)
calorie [trung binh) 416002 joule {J)
foot-pound 1.355818 joule {J)
foot-poundat 0.04214011 joute J)
joule 0.0009478170 Btu [International Table]
joule 0.0009470863 Btu [mean]
joule 0.2386623 calorie [mean]
joule 0.7375621 foot-pound
joule 23.73036 foot-poundal
joule 0.9598180 joute [International U. S.]
joule 0.9999830 joule [U. S. legal, 1948]
joule [quic tE L. 5. 1.000182 joule ()
joule [U. S. legal, 1948] 1.000017 joule £y
joule 0002777778 watt-hour
watt-hour 3600." joule (J)

Gong sufl

Btu [quilc t€]/hour 0.2930711 watt (W)
foot-pound/hour 0.0002766161 watt (W)
foat-pound/minute 0.02259697 watt (W)
harsepawer [550 ft-Ib/s) 0.7456999 kilowatt (kW)
horsepawer [550 fi-Ik/s) 7456992 watt (W)
horsepawer [0¥n) 46* watl (W)
horsepower [metric) 735.499 watt (W)
horsepower [U. K. 74570 watt {W)
kilowatt 1.341022 horsepower [650 ft-ih/s]
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Bing 1 (tiép theo), HE 56 chuyén A6i don vi

Bon vi Hé s nhan Kt quid
watt 2655224 foot- pound/hour
watt 44 25372 ot - pound/minute
watt 0.001341022 horsapower |550 fi-Ib/s)
strightwatt 0.001340483 horsepower [dign]
watt 0.00135%621 horsepower [metric]
watt 0001341022 horsepawer [U. K]
watt 341210 Btu {International Table)/hour

B4 nhit
centipaise 0.001° pascal-second (Pa . §)
centistoke 0.000001° meter’/second (m%s)
meter*/second 1,000,000 centistoke
meter’/second 10,000 stoke
pascal-second 10007 centipoise
pascal-second 107 poise
poise 01 pascal-second {Pa . s}
stoke 0.0001* meter’/second (m¥/s)
Nhigt a4
Chuybn ofi Sanp S dyng cong thifc

nhiét d§ Celsius, fc nhigt d§ Kelvin, & e 427315
nhigt &% Fahrenheit, nhigt dg Kelvin, & fe = [tr+ 459.67)/1.8
nhigt 4 Gelsius, ¢ nhigt d¢ Fahrenhedt, £ k=181+32
nhidt 49 Fahrenbeit, I nhiét 8§ Celsius, £ fo= (- 320118
nhigt A Ketvin, & nhigt df Celsius, i fe=lg- 27315
nhift i Kelvin, f nhifl A9 Fahrenheit, & te= 1.8 ty - 459.67
nhift di Kelvin, # ahift dj Rankine, ty=9/5 I
nhiét d§ Rankine, ts nhigt dd Kelvin, & =51

* Khi c6 ky hiéu , gid trj {a chinh xac.

Céac ky higu dan vj SI, bdi 56 hodc ude 58, duge ghi trong diu ngodc don trén cdt bén

phdi.
Béng 2. Hé s& va tigp ddu ngif cda cdc dan vi S1
S8 Loy thira | Tifp d4u ng@t | BYi s hodc wie s& Vi dy Ky hidu
1E-06 10¢ micrg mt phin trigu micrometer M
0.001 07 mifl mit phdn ngan millimeter m
0.01 107 centi mét phin trim centimeter ¢
0.1 10 deci mat phdn mudi decimeter d
1 10° mét meter
10 10' deka i dekameter da
100 10° hecto mt trim hectometer h
1,000 19 kilo mét ngan kilometer k
1,000,000 10° mega mdt iridu magameter LY
1,000,000,000 10° 0igs mit ty gigameter G
1,000,000,000,000 10" tera mjl ngan 1y terameter T
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Sit dung bang chuyén ddi—Cdc bing chuyén d3i cho phép ddi cdc don vi gilta
hé Anh va hé mét trén mit khodng rong cdc gid tri. Néu khong thé nhin duge
gis tri mong mudn mét céch trye tigp tir cdc bdng nay, chi edn cong hai hodc
nhiéu gis tri 14y tir bang 1& dd, chdng han:

Vidy I Tim gia tri mm twong duong véi 0.4476 inch.

4 in = 10.1600 mm
04 in= 1.01600 mm
007 in= 017780 mm
H006 in = 0.01524 mm
4476 in = 11.36904 mm
Vi du 2: Tim gid tri inch tuong duong vai 84.9 mm
80. mm = 3.14961 in
4, mm= 0.15748 in
_0.9 mm = 0.03543 in
B4.9 mm = 3.34252 in
Bang 3. Bing chuyén ddi inch—mm vé inch—em
{1 inch = 25.4 mm)
Inch sang milimét
in. mm in. mm in. mm-Jin. mm in. mm in. mm
10 254.000001 1 25.40000(0.1 2540001 .01 0.25400F0.001 0.02540|0.0001 0.00254
20 508.00000] 2 50.8000010.2 5.08000( .02 U.SUBDﬂJD.DGZ 0.05080] 0.0002 0.00508
30 762.00000) 3 76.20000/03 7.62000] 03 07620000003 (.07620/0.0003 0.00762
40 1,016.00000] 4 101.60000{04 1016000| 04 1.0160040.004 0.10160]0.0004 0.01016
50 1,270.00000] 5 127.00000§0.5 12.70000| .05 1.27000/0.005 0.12700|0.0005 0.01270
60 1,524.00000] 6 152.4000010.6 15240001 06 1.52400/0.006 0.15240)0.0006 0.01524
0 177600000 7 177.80000{0.7 17.¥BO0O] 07 1.77800)0.007 0.7780)0.0007 0.01778
80 2032000000 8 203.20000(0.8 20320001 .08 2.03200|0.008 0.20320]0.0008 0.02032
80 228600000 9 228.60000|09 22.86000| .09 2.28600|0.009 0.22860{0.000% 0.02286
100  2,540.000003 10 254.00000{ 1.0 25.40000) .10 2.540000.010 0.2540010.0010 0.02540
Milimél sang inch
mm in. mm in. mm  in mm  in. mm  In. mm in.
100 393701} 10 0.39370) 1 003937} 0.1 0.00394} 0.01 .000039] 0.001 0.00004
200 7.87402] 20 078740 2 007874| 0.2 0.00787| 0.02 .00079 | 0.002 0.00008
300 11.81102{ 30 118110} 3 011811 0.3 001181 0.03 00118 | 0.003 0.00012
400 15.74803| 40 157480] 4 0.15748| 0.4 0.01575| 0.04 00157 | 0.004 0.00016
500 19.68504| 50 1968501 5 0.19685| 0.5 0.01969| 0.05 00197 | 0.005 I].DOG?I]#
600 2362205} 60  236220) 6 0.23622{ 06 0.02362} 0.06 .00236 | 0.006 0.00024
f00 27.55906] 70 2785591 ¥ 027559 0.7 002756) 0.07 00276 | 0.007 000028
800 31.49606] 80 314961} 8  0.31496| 0.8 0.03150| 0.08 00315 | 0.008 0.000H
900 35.43307| 90 354331] ¢ 035433} 09 0.03543| 0.09 00354 | 0.009 0,00035J
1,000  39.37008| 100 3.8370i| 10 0.39370] 1.0 0.03937| 0.10 .00394 | 0.010 0.00039

£4& chuyén inch sang cm, chuyén d&u thap phan trong cdt mm sang trai mat vitd, vi dy;
40 in = 1016 mm = t101.6 ¢m

P& chuyén cm sang inch, chuyén diu thap phan cla gid tri cm sang phai mét vi tri, sau dé
xem cit mm, vi dy:

70 em = 700 mm = 27 55806 inch



Bing 4. Gis trj inch theo thiip phin chuyén sang milimét
(iinch =254 mm
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Inch

£.000 § 0.001 | o002 | 0.¢03 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0n.008

Milimét

0.000
0.010
0.020
0.030
0.040
0.050
0.060
0.070
0.080
0.090
0.100
0410
0.120
0.130
0.140
0.150
0.160
0.170
0.180
0.190
0.200
0.210
0.220
0.230
0.240
0.250
0.260
0.270
0.280
0.290
0.300
0.310
0.320
0.330
0.340
0.350
0.360
0.370
0.380
0.380
0.400
0410
0420
0.430
0.440
0450
0.460
0470
0.480
0.490
0.500
0.510

0.2540
0.5080
0.7620
1.0160
1.2700
1.5240
1.7780
2.0320
2.2860
2.5400
2.7940
3.0480
3.3020
3.5560
38100
4.0640
4.3180
45720
4.8260
5.0800
5.3340
5.5880
5.8420
6.0960
5.3500
6.6040
6.8580
7.1120
7.3660
7.6200
7.8740
8.1280
8.3820
8.6360
8.8900
9.1440
9.3980
86520
9.9060
10.1600
10.4140
10.6680
10.9220
11.1760
11.4300
11.6840
11.5380
12.1920
12.4460
12.7000
12.9540

0.0254
0.2794
05334
07874
10114
1.2954
15494
1.8034
2.0674
23114
2.5654
2.8194
30734
33274
35814
3.8354
4,0894
4.3434
4.5974
48514
51054
53504
56134
58674
61214
6.3754
6.6294
5.8634
71374
73614
7.6454
7.8994
B.1534
8.4074
86614
8.9154
9.1694
9.4234
96774
99314
10.1854
10.4394
10.6934
10.9474
11.2014
11.4554
11.7094
11.9634
12.2174
12.4714
12.7254
12.9794

0.0508
0.3048
0.55688
0.8128
1.0668
1.3208
1.5748
1.8288
2.0828
2.33688
2.5908
2.8448
30088
33528
36068
1.8608
41148
4.3688
45228
48768
5.1308
52848
56388
58928
6.1468
5.4008
6.6548
59088
?.1528f
74168
7.6708
7.9248
8.1788
8.4328
8.6868
89408
9.1948
9.4488
9.7028
9.9568
10.2108{
10.4648
10.7188
10.9728
11.2268
11.4808
11.7348
11.9888
12.2428
12.4968
12.7508
13.0048

0.0762
0.3502
0.5842
08382
1.0922
1.3452
1.6002
1.8542
2.1G32
23722
26162
2.8702
31942
33782
36522
3.8862
41°02
4,3942
46482
4.9022
51562
54102
56642
50182
61722
6.7262
6.51902
6.9342
7.1882
7.4422
7.6362
7.49502
8.2042
84282
g7122
8.9662
9.2202
94742
9.7282
95822
10.2562
10.4502
10.7442
10 0982
11,2322
11.5062
11.7602
12.0142
12.2682
12.5:22
12.7762
13.0302

01018 0.1270
0.3556] 0.3810
0.6096] 0.6350
0.8636] 0.8890
141176 1.1430
13716 1.3870
1.6256| 1.6510
1.8786( 1.9050
2.1336] 21590
2.3876] 24130
2.56416] 26870
2.8056| 2.9210
3.1496( 31750
3.4036] 3.4280
3.6576( 3.6830
39116] 39370
4.1658) 4.1910
441961 4.4450
46736| 46990
49276] 4.9530
51816| 5.2070
54356| 54610
5.6896| 5.7150
59436[ 55690
6.1976{ 62230
5.4516] 64770
6.7056] 6.7310
6.9596| 6.9850
72136 7.2390
7.4676] 7.4930
7.7216] 7.7470
7.9756( 8.0010
82296) B.2550
8.4836| B.5000
B.7376| 8.7630
5.9916) 9.0170
9.2456] 9.2710
9.4996| 9.5250
8.7536| 9.7790
100076/ 10.0330
10.2616] 10,2870
10.5156) 10.5410
10.7696] 10.7950
11.0236] 11.0490
11.2776] 11.3030
115315 11,5570
11.7856 11.8110
12.0396f 12.0650
12.2936] 12.3150
12.5476| 12.5730
12,8016/ 12.8270
13.0856 13.0810

01524
0.4064
0.6604
09144
1.1684
t.4224
1.6764
1.9304
21844
2.4384
2.6924
2.9464
3.2004
3.4544
37084
39624
42164
4.4704
47244
49784
52324
5.4864
57404
59944
§.2484
6.5024
6.7564
7.0104
7.2644
7.5184
77724
8.0264
8.2804
8.5344
87884
90424
9.2964
9.5504
9.8044
10.0584
10.3124
10.5664
10.8204
11.0744
113284
11.5824
11.8364
12.0804
12.3444
12.5984
12.8524
13.1084

04318
0.6858
0.9398
1.1938
1.4478
17018
1.9558
22098
24638
27178
2.9718
3.2258
34798
37338
39878
42418
4.4958
47498
50038
5.2578
55118
5.7658
60198
62738
6.5278
6.7818
7.0358
7.2898
7.5438
7.7978
80318
8.3058
8.55H98
8.2138
9.0678
9.3218
9.5758
9.8298
10.0838
10.3378
10.5918
10.6458
11.0998
11.3538
11.6078
11.8618
12.1158
12.3698
12.6238
12,8778
131318

oma‘

0.2032
4572
07112
0.9652
1.2192
1.4732
17272
19812
22352
24892
27432
2.9972
32512
3.5062
37592
40132
42672
4.5212
47752
5.0292
5.2832
55372
57912
6.0452
6.2992
6.5532
6.8072
70612
7.1152
7.5692
78232
80772
83312
8.5852
2.8392
9.0932
9.3472
9.6012
9.5552
10,1092
10.3632
106172
10.8712
11.1252
11.3762
11.6322
11.8872
1214412
12.3952
12.6492
12 5032
13.1572

0.2286
0.4826
0.7366
0.9906
1.2446
1.4986
1.7526
2.0066
22606
2.5146
2.7686
3.0226
3.2766
35306
37846
4.0386
42926
4.5466
4.8006
5.0546
5.3086
55626
5.8166
6.0706
6.3246
6.5786
6.8326
7.0866
7.3406
7.5046
7.8486
8.1026
8.3566
86106
8.8646
2.1186
9.3726
9.6266
9.8806
10.1346
10.3886
10,6426
10.8966
11.1506
11.4046
11.6586
11.9126
12.1666
12.4206
12.6746
12 9286
13.1826
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Bang 4 (ti&p theo), Gig trj inch theo thip phin chuyén sang milimét
(1 inch = 25.4 min}

inch | 0000 | 0.001 | o.602 | 0.008 [ 0.004 § 0G5 § 0.006 [ 0.007 | p.008 | 0.009
Milimét
0520 [13.2080[12.2334]13.2588]13.2842] 13.3096 [ 133350 13.3604 ] 13.3858 | 13,4112 13.4366
0530 [13.4620|13.4874)13.6128|12.5382 [ 13.5636 | 13.5890 | 13.6144 [ 13.6398 | 13.6652 | 13 6506
0.540 |13.7160|13.7414 13,7668 [ 13.7922]13.8176 13,6430 [13.8684] 12,8038 | 13.9192113 9446
0.550 |13.9700(13.9954] 14.0208 | 14.0462{14.0716 | 14,0970 [14.1224} 14.1478 | 14.1732 | 14.1986
0.560 |14.2240|14.2494714.2748( 14.3002 [ 14.3256 | 14.3510 [ 14.3764 ] 14.4018 | 14.4272 | 14.4526
0.570 [14.4780]14.5034 | 14.5288[14.5542 | 14.5796 | 14.6150 | 14.6304 | 14 6558 | 14.6812 | 14,7066
0.580 |14.7320)14.7574 |14.78281 14,8082 [14.8336 | 14.8:90 | 14.8844  14.9008| 14.9352 | 14.9506
0.500 |14.9860]15.0114 |15.0368 | 15.0622 [ 15.0876 ) 15.1130§ 15.1384 [ 15.1638| 15.1892 | 15.2145
0.600 |15.2400|15.2654 | 15.2008 | 15.3162 [ 15.3416|15.3570315.3924 [15.4178| 15.4432 | 15.4686
0.610 |15.4940|15.5194 |15 5448155702 | 15.5056 | 15.6210|15.6454 15,6718} 15,6972 15.7226
0.620 {15.7480)15.7734 | 15.7988 | 15.8242 | 15.8496 | 15.8750 [ 15.9004 | 15.9256{ 15,9512 [ 15.9766
0.630 [16.0020|16.0274|16.0528 | 16.0782 | 16.1036{16.1200 | 16.1544 | 16.1798 | 15.2052 | 16.2306
0.640 |16.2560|16.2814 | 16.3068 [ 16.3322}16.3576 | 16,3830 [ 16.4084 | 16.4338 | 16.4592 { 16 4846
0.650 |16.5100| 16.5354| 16.5608 | 16.5862 | 16.6116 | 16.6370 [16.6624 | 16.5878 | 16.7132] 15.7386
0.660 |16.7640|16.7884 | 16.8148 | 16.8402 | 16 8656 | 16,8010 [ 16.9164| 16.9418|16.9672 | 16,9926
0.670 |17.0180[17.0434]17.0688 | 17 0042 [17 1198 |17 1450 [17.17041 47 1958 | 17 2212 |17 2466
0.680 |17.2720117.2974 |17 3228117 3482173736 | 17.3000 [ 17 4244 | 17 4408 | 17 4752 |17 5008
0690 117.5260|17.5514|17.5768|17.6022|17.6276 |17 6530 | 17 6784 |17 7038 | 17.7202 [ 17.7546
0.700 [17.7800]|17.8054 |17.8308 [17.8562|17.8816}17.2070117 9324 [17.9578 | 17 0832 [ 18.0085
0.710 118.0340|18.0594 | 18.0848 [ 18.1102[18.1356] 18.1610 | 18.1864 [ 18.2118} 18.2272 | 18.2626
0.720 (18.2880|18.3134|18.3388 | 18.3642 | 18.3896 | 8.4150 | 18.4404  18.46581 184942 | 18.5166
0.730 |18.5420]18.5674 | 8.5928 | 18.6162818.6436]18.6690 | 18.6944 | 18.7198 [ 18.7452 [ 18.7706
0.740 |18.7960| 18.8214[ 18.8468 | 18.8722 | 18.8976 | 18.6230  18.9484| 18.9738 | 189992119 0246
0.750 |19.0500|19.0754119.1008 19.1262 [19.1516|19.1770 | 19.2024| 19.2278 | 19.2532 | 19.2786
0.760 |19.304019.3294 |19.3548719.3802  19.4056 | 19.4310 | 19.4564{19.4818| 19.5072 | 19.5326
0.770 [19.5580|19.5834 | 19.6085 |19.6342 [19.6596 | 19.6850 | 19.7104{19.7258| 19.7612 | 19.7866
0.780 [19.8120]19.8374|15.8628 [ 19.8882 | 19.9136 } 19.9390 {19.9644 | 19.9888 | 20.0152 | 20.0406
0.790 {20.0660|20.0914 | 20.1168 20,1422 | 20.1676 j20.1930 | 20.2184 | 20,2438 | 20 2692 | 20.2945
0.500 |20.3200|20.3454 | 20.3708 | 20.3062 | 20.4216 | 20,4470 | 20,4724 | 20,4078 { 20 5232 | 20 5486
0.810 [20.5740| 205994 | 20,6248 | 20,6502 | 20.6756{20.7010|20.7264 | 20.7518 | 20,7772} 20 8026
0.820 |20.8280|20.8534 | 20 8788 | 20.9042 [20.9295 | 20.9550 | 20,9804 | 21,0058 | 21.0312 | 21.0566
0.830 |21.0820|21.1074)21.1328 | 21.1582 [21.1836 | 21,2000 | 21.2344 | 21.2598 | 21 2852 21 3106
0.840 [21.3360921.3614 (21,3668 {21 4122 21.4376 | 21,4630 21.48841 21 5138 | 21.5392 | 21 5646
0.850 |21.5900)21.6154|21.6408 |21.6662|21.6916|21.7170 | 21.7424 | 21.7678 | 21.7932 21 8186
0.860 121.8440|21.8694 | 21,8948 21,9202 | 71.9456 21,5710 21.0964 | 22.0218| 22.0472 | 22.0726
0.870 |22.0080|22.1234|22.1488 | 22.1742 | 22 1996 | 22 2250 | 22 2504 | 22 2758 | 22 3012 | 22.3266
0880 [22.3520(22.3774|22 4028 | 22,4282 | 22.4536 | 22.4790 | 22 5044 | 22 5298 |22 5562 | 22.5806
0.890 |22.6060|226314|22 6568 |22 6822122 7076 |22.7330 | 22 7584 | 22.7838 | 22.8092 } 22,8346
0.900 |22.8600|22 8854822 9108 22.9362 [22.9616 |22.9870  23.0124]| 23.0378 | 23.06321 23 0886
0.910 |23.1140123.1394 |23.1648523.1902 [23.2156 | 23.2410 | 23.2664§ 23,2818 | 23.3172| 23.3426
0.920 |23.3680|23.3934 | 23.4188 |23 4442 | 23 4696 | 23.4950 | 23.5204 | 23.5458 | 23.5712 | 23.5066
0.930 |23.6220|23.6474|23.672823.6982(23.7236]23.7490 | 23.7744 | 23.7098 | 23.8252 | 23.8506
0.540 |23.8760(23.9014(23.9268 | 23.9522| 23.9776) 24 c030 | 24 0284 | 24 0538 | 24.0792 | 24.1045
0.950 |24.1300|24.1554 |24 1808 | 24.2062124.2315 | 24.2570 | 24.2824 | 24.3078] 24.3332 | 24.3586
0.960 |24.3840|24.4094 |24.4348 | 24.4502 |24.4855 | 24 5110 24.5364 | 24.5618 | 24.5872 | 24.6126
0.970 |24.5380 | 24,6634 | 24,6888 24,7142 [ 247396 | 24,7650  24.7904 | 24,8158 | 24 8412 ] 24 8666
0.980 {24.8920|24.9174|24.9428 |24 9652 [ 245936 | 25.0190 | 25.0444 | 25.0698 | 26.0952 | 25.1206
0.990 |25.1460|25.1714|25.1968 | 25.2222 |25 2476 | 25,2730 25.2984 | 25.3238 | 25.3492 | 25.9745
1.000 |25.4000 .

Dung Bang 3 dé I8y s inch nguyén va edng vao & inch thap phan trén Bang 4. Moi gid trj
trong bang ndy déu chinh xdc, cac ch 88 bén phai chil 58 cudi déu 1a zero.




Béng 5. Chuyén gié tri milimét sang inch
{1l inch = 25.4 inm)

E.¥) %

miimet] 0 | + 1 2 [ s | a4l s T 81 718 | @
0 _..Jo.03937]0.07874]0.11811 [0.15748]0.19685 [0 23622 [ 0.27559 ] 0.51496 ] 0.35433
10 |0.39370}0.43307 | 0.47244 | 0.51181 0 55118 0.50055 | 0.62992 | 0.66529 | 0. 70866 | 0. 72803
20 10.76740]0.82677|0.86614]0.00551] 0.94488 | 0.98425 | 1.02362 | 1.06209] 110235 | 1.14173
30 |4.181101.22047 |1.25984| 1.29921 | 1.33858| 137705 | 1.41732 | 1.456691 1. 49606 | 1. 53543
40 |1.57480]1.614171.65354|1.69291| 173228 | 1.77165 [ 1.81102| 185030} 88976162913
50 |1.96850|2.00787]2.04724|2.08661 | 2.12508 | 2. 16535 2. 20472 | 224400} 2.268346 | 2 32283]
60 |2.36220)2.40157|2.44094{2.48031 | 251569 | 2 55906 | 2. 50843 | 2.63780| 2.67717 | 2 71654
70 |2.75591|2.795282.83465| 2.87402|2.91338 |2.95276 | 2.99213) 3.03150|3.07087 3.11024
B0 [3.14961|3.18898| 3.22835|3.26772 330700 | 3.346461 3.78583| 3.42520 | 3 46457 3 50354
30 |3.54331]3.58268]3.62205|3.66142| 3.70079| 3.74016 |3, 77853 | 2.81800 | 385627 |3 89764
100 [3.93701)3.97638] 4.01575 405512 4.09449 | 4.13388] 417323 4.21260{4.25¢97} 429134
190 [4.33071|4.37008] 4.40945]4.44882 | 4.48819 | 4.52756 | 4.56693 | 4.60630 | 4.64567 [ 4 68504
120 [4.72441]4.76378| 4.80315| 484252 | 2.88189 | 4.92126 | 4.96063 | 5.0000015.03937 | 5.07874
130 15.11811|5.15748)5.19685|5.23622 | 5.27550 | 5.31496 | 5.35433 530370 5.43307 | 5.47244
140 |5.51181]5.55118{5.56055 5.62992 | 5.66828 { 5.70866 | 5.74803 5787405 82677 | 5.86614
150 |5.90551|5 94488 5.984256.02362| 6.06299 | 610236 | 6.14173 6181101 6.22047 | 6.25084
160 |6.2092|6.33858|6.37795|6.41732| 6.45669 | 6.49506| 6.53543{ 6.57480 | 6.61417 | 6.65354
176 |6:69201)6.73226{6.771656.61102]6.85039 | 6.88976 | 6.92013| 6.96850 | 7.00787 | 7 04724
180 |7.08661|7.12598 716535 7.20472| 7.24400 | 72834617 32283} 736220 | 7.40157 | 7.44004
190 }7.48031)7.51969 | 7 55006 | 7.598431 7.63780 | 7.67717 | 7.71654| 7.75591 | 7. 79528 | 7 83465
200 [7.87402{7.91339|7.95276|7.99213]8.03150 | 8.07087 | 8.11024 | 8 14961 | 518896 | 8. 22835
210 [8.26772{.30709{ 634546 8.38583 | 8.42520 | 8.48457{ 8.50304 | 8. 54331 |8 56268 | 8.62205
220 |8.66142|6.7007918,74016|8.77953| 8.81890 | 8.85827 | 8 80764 | 0.93701 | 8.07638{ 9.01575
230 [9.05512(9.08449| 0.13386 | 5.17323|9.21260| 9.25197 | 9.29134| 9.33071 | 0.37008 | 9.40945
240 [0.44882}9.48819]9.52756|9.56693 | 9.60630 5.64567 | 9. 66504 9.72441 | 9.76378| 9.80315
250 |9.84252[9.88159)0.02126|9.96063| 10.00001 10.0394 | 10.0787| 10.1181{ 10.1575 | 10. 1969
260 110.2362| 10.2756 10.3150{10.3543] 10.3937 | 10.4331 10.4724 ] 10.511810.5542 | 10.5006
270 {10.6299]10.6693]10.7087 | 10.7480} 10.7874| 10,6268 | 10.8661 | 10,0055 | 10.0440 | 10,0643
280 [11.0236{11.0630]14.1024]11.1417111.1811] 11.2205 | 112508 11.2002 | 11.3386 | 11.3780
200 [11.4173[11.4567 | 11.4961 | 11.5354 | 11.5748| 116142 11.6535| 11,6020 | 11.7323{ 11 7717
300 [11.8110|11.8504}11.8898| 11.9201 | 11.9685| 12.0079| 12.0472| 12.0866 | 12,1260 12 1654
310 |12.204712.2441) 12.2835 12 3228 12 3622 124016 | 12.4408{ 12.4803] 12 5197 {12.5501
320 |12.5084|12.6378|12.677212.7165)12.7558 | 12.7953 | 12.63461 12 8740 12.9134| 12.0528
330 [12.9921113.0315|13.0709| 1311020131496 |13 1880 13.2283| 13.2677 | 13.2071 | 13.3485
340 |13.3856]13.4252{ 13.4646 | +3.5039)13.5433| 13.5627 | 13.6220| 13.6614] 3.7008|13 7402
350 [13.7795|13.8189|13.8583]13.8976 | 13.937013.9764( 14,0157 | 14.0551 | 14.0045 | 14.1339
360 |14.1732]14.2126| 14.2520 14.2913] 14.3307 | 14.3701| 14.4094 | 14.4488 14 4882 | 14.5276
370 |14.5669|14.6063] 14.6457 [ 14.6850| 14,7224 | 14 7638 14.80311 14.8425 | 14 8819 | 14.9213
380 | 14.960615.0000}15.0394{ 15.0787| 15.118+| 15.1575 | 15,1968 15.2362| 15 2758 15.3150
300 115.3543}15.3937}45.4331 | 15.4724{ 15.5118 | 18 5512 | 15.5006 ] 15,6209 15 6693 { 15.7087
400 |15.7480]15.7874| 15.8268{ 15.8661) 15.9055| 5.9449115.9843]16.0236 16.06301 16,1024
410 {16.1417{16.1811|16.2205| 16.2598] 16.2992 | 15.3385 16.3780 | 16.4173} 16.4567 | 16 4961
420 |[16.5354]16.574816 6142 16.6535} 16.6929| 16.732316.7717 | 16.6110| 16.8504| 16.8898
430 |16.9291|16.9685]17.0079 17.0472| 17.0866 | 17.1260{ 17.1654 | 17.2047 | 17.2441 | 17 2835
440 |17.3228)17.362217.4016 | 17.4408| 17.48031 17 5197 | 17 5591| 17 5984 | 17,6378 | 17.6772
450 |17.7165}17.7559 17.7953{ 17.8346] 17.8740 | 17.9134) 17.9528| 17,9021 18.0315 18.0709
480 {18.1102]18.1496| 18.1890| 18.2283{ 18.2677 [ 18.3071 | 18.3465 18,3058 18.4252 | 18,4646
470 [18.503918.5433] 16.5827 | 19.6220| 18.654| 18.7008 ] 18.7402 | 18.7795 18,6189 18 8583
480 [18.897618.937018.9754| 19.0457| 19.0551 | 19.0945{18.1339 | 18.1732}19.2126 ] 19.2520
430  119.2913]40.3307 | 19.3701| 19,4094 | 19.4488| 19.4892 | 19,5276 | 19.5669 | 19,6063 | 19.6457
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Béng § (ti€p theo). Chuyfn gid trj milimét sang inch
{1 inch = 25.4 mm)

Milimét

|

i

V' 6 | 7

| 9

Inth

500
510
520
530
540
550
560
570
580
590
500
610
620
630
640
650
660
670
680
650
700
Fal
720
730
740
150
760
770
780
790
800
a1
820
830
240
850
B&d
870
880
880

910
920

940
950
960
970
960
980
1000

18,6650
200787
204724
20.8661
212598
21.6535
22.0472
22 4408
22 8346
23.2783
23.6220
24.0157
24.4094
24,8031
25.1969
25,5906
25.9843
26,3760
26.7717
27,1654
27 5691
27.9528
28.3465
20,7402
294339
29.5276
29.9213
303150
30.7087
a1.1024
31.4961
31.5898
32.2835
326772
33,0700
33.4646
33,8583
34.2520
34 6457
35,0304
354331
35.6268
35,2205
36.6142
37.0079
37.4016
37.7953
38.1800
38 5827
38 6764

39.3701

19.7244
20.1181
20.5118
20.9055
21.2992
21.6929
22.0866
22.4803
22.8740
23.2677
23.6614
24,0551
24.4488
24.8425
25,2362
25.6298
26.0236
26.4173
26.8110
27.2047
27.5984
27.9921
28.3858
28.7785
281732
20.5669
29.9606
30.3543
30.7480
31497
31,5354
31.9291
32,3228
32.7165
BN
33.5039
33.8076
34.7913
34.6850
35.0787
354724
35.8661
36.2598
36.6535
37.0472

37.408
37.8346
38.2283
38.6220

39.0157

18.7638
20.1575
20.5512
20.8449
21,3386
21.7322
22,1260
22.5197
229134
23.307
23.7008
24.0545
24.4882
24.8819
25.2756
25.6693
26.0630
26.4567
26.8504
27.2441
27.6378
28.0315
28,4252
28.6189
29.2126
29.6063
30.0000
30.3937
30.7874
3.1
31.5748
31.9685
32.3622
32.7558
33.1496
33.5433
33,9370
34.3307
Ja.r244
31181
355118
35.9055
36.2092
36.6929
37.0866
37 4803
37.8740
38.2677
38.6614

39.0551

19.8031
20.1959
20.5506
20.9843
21.3780
a0y
22.1654
22.55%
22.9528
23.3465
23.7402
24.1339
24.5276
24.9213
25.3150
25.7087
26.1024
26.4861
26.8898
27.2835
76772
28.0703
28.4646
28.8583
29.2520
29,6457
30.0394
30430
30.8268
31.2205
31.6142
32.0078
324016
32,7953
33.1890
33.5827
33.9764
349731
34,7638
36.1575
35.5512
35.9449
36.3386
36.7323
37.1260
375187
37.9134
38.3071
38.7008
39.0945

19.8425
20.2362
20.6299
21.0236
214173
21,8110
22.2047
22,5084
22,9921
73.3858
237785
241732
245669
24.9605
25,3543
25,7480
261417
26.5354
26.9291
27 3228
97 7165
28,1102
28.5039
28,5976
292913
296850
30,0787
0.4724
30,6661
31,2598
316535
32.0472
32.4408
32.8346
33.2283
33.6220
34.0157
34,4094
34.8031
35,1969
35.5506
35.9843
36.3780
67717
37.1854
375661
37.9528
38.3485
387402

391339

19,8849
20.2756
206693
21,0630
21,4567
21.8504
22 2441
226378
230315
23.4252
23.8189
242126
24 6063
25.0000
25.3937
25.7874
26.1801
26.5748
26.9585
27.3622
27.7559
28.1496
28.5433
28.9370
29.3307
29,7244
30.1181
30.518
30.9455
1.2992
31.6029
32 0866
32.4903
32.8740
33.2677
336614
340551
34.4488
34.8425
35.2362
356299
36.0236
36.4173
35.8119
37.2047
37 5584
479921
38.3858
3B.7795

391732

18.9213
20,3150
20.7087
21.1024
214981
21.8598
22 283
22.6772
23,0708
23.4646
23,8583
24.2520
24 6457
25.03%4
25.4391
25,8268
26.2205
26,6142
27.0079
27.4016
27,7953
261890
28.5027
28.9764
28,3701
29.7538
30.1575
30.5512

30.949
31.3386
317323
32.1260
32 5197
320134
33.3071
33.7908
34.0945
34.4982
34.5819
95.2756
35,6693
36.0630
36.4567
36.8504
372443
37.6378
38.0315
38.4252
3B.8189
39.2126

19.9606
20.3543
20.7480
214417
21.5354
21.929
22,3228
22.7165
21.102
23.5039
23.8976
24.2813
24.6850
25,0787
254724
25,8661
26.2598
26.6535
27.0472
27.4409
27.8346
28.2283
28.6220
20.0157
29.4094
23.8031
30.1969
30.5906
30.9843
31.3780
NIz
32.1654
32.5591
32.9528
33.3465
33.7402
341338
34 5276
34.9213
35.3150
35.7087
36.1024
36.4961
36.8858
37.2835
37.6772
38.0709
38.4646
38.8583
39.2520

20.0000
20.3937
20.7874
211811
21.5748
21.9685
22.3622
22,7559
23.1486
23.5433
23.9370
24.3307
24.7244
251181
25,5118
25.9055
26.2892
26.6929
27.0866
27.4803
27.8740
28.2677
28.6614
28.0551
29.4480
29.8425
30.2362
30.6299
31.0236
N7

20.0394
20433
206268
21.2205
21.6142
22.0079
224016
22,7963
23.1800
23.5827
23.9764
24.3701
24.7638
25,1575
25.5512
25.8449
26.3386
25.7323
27.1260
27 5197
279134
28.3071
28.7008
29.0945
28.4882
29.8819
30.2756
30.6693
31.0630
31.4567

31.8110¢ 31 .8504

32.2047
32.5084
32.9921
33.3858
33,7795
TR
34,5669
34.96506
35.3543
35.7480
361417
36.5354
36.9291
jr.z
37.7165
381102
36.5039
38.8976

39.2013

32,2441
32.6378
33.0315
33.4252
33,6189
32126
34,6063
35.0000
35.3937
35.7874
36.1811
36.5748
36 9685
37 3622
37.7559
38.1496
38.5433
38,9370
39 3307
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Bing 6. Chuyén déi gid trj inch theo phén sb sang milimét va feet—milimét
(1 inch = 25.4 mm}

Inch theo phin 8 sang millmét

in. mm in. mm in. mm in. mm

- 1/64 0.397 17/64 6.747 13/ 64 13.097 49/64 19.447
1/32 0.794] 9/32 7.144|17/32 13.494| 25/32 19.844
364 1.191 19/64 7.541 35/64 13.891 51/64 20.241

1116 1.588| 516 7.938] 9116 14.28841316 20.638
5/64 1.984 21/64 8.3 ariea 14.684 53/64 21.034

332 2.381| 11432 8.731|19/32 15.081]27/32 21.431
7/64 2778 23/64 9128 39/64 15.478 55/64 21.828

1/8 3175| 38 9.525| 5/8 15875 78 22.225
9/64 3.572 25/64 9.922 41/64 16.272 57/64 22622

5/32 3.969413/32 10.319|21/32 16.669129/32 23.019
11/64 4.366 27/64 10.716 43/64 17.066 59/64 23.416

3/16 4762| 718 11.112|11/16 17.462115/16 23.512
13/64 5.15% 25/64 11.509 45/64 17.859 61/64 24.209

7132 5.556| 15/32 11.906123732 18.2561 31/32 24 606
15/64 5953 31/64 12.303 47/64 18.653 63/64 25.003

1/4 6.350f 172 12.700| 34 19.050] 1 25.400

Feat sang milimét

it mm 1} mm ft mm i mm t mm
100 30,480 10 3.048 1 304.8 01 30.48 J 0.01 3.048
200 60.960 20 6.096 2 609.6 0.2 60.96 p.o2 §.096
300 91.440 “ 30 9.144 2 9144 0.3 91.44 6.03 9144
g0 ) 1219201 40 ] 12192 || 4| 12182 | 04 | 12192 [| 004 | 12.192
500 152.400 50 15.240 5 1,524.0 [H] 152.40 0.05 15.240
600 182.880 60 18.288 1] 1,828.8 06 | 18288 006 18.285
700 213.350 70 21.336 7| 21335 07 213.36 0.07 21.336
800 243.840 80 24384 2] 2434 058 243.84 l 0.08 24.384
900 | 2ra320 || 90 | zrasz || o | 27a32 || 09 | 2v432 (| co9 | 27432

1.000 304.800 |{ 100 30.480 |) 10 | 30480 1.0 304.80 0.10 30.480
Vi dy I: Tim gid tri mm tuong duong 293 feet, 5-47/64 inch.
200 ft = 60,960. min
0 ft = 27,432 mm
3ft = 9144 mm
5in = 127.0 mm
47/64 in = 18653 mm
293 ft 5-47/64 in = 89,452.053 mm
Vidu 2: Tim gid tri mm tuong duong 71.86 feet.
T0. ft = 21,336. min
1. ft = 3048 mm
.80 ft = 243.84 mm
06 ft = 18.288 mm
71.86 ft = 21,902.928 mm
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Chif c4i Hy Lap va viét tit Liéu chuén

Chil c4i Hy Lap duge si dung phé bién trong cdc bidu thic va cdng thifc todn. Vin
chif cai Hy Lap theo thy tu nhy sau:
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A o Alpha H n Ea N v Nu T T Tau
B B Beta @ %o Theta =S £ Xi Y v Upsilon
r ¥ Gamma| ! L iota 0 ] Omicron P $ Phi
A 3 Delta K ® Kappa 1 n Pi X x chi
£ £ Epsilon | A X Lampda | R p Rho v W Psi
7 £ Zeta M I Mu z o Sigma Q W Omega |
S8 LaMi
| 1 v L X 10 L 50 C 100 D 500 M | 1000
1 1 Vi [ 44 20 LX 60 cc | 200 || DC | 60C |} MM | 2000
1] 2 Wil i xxx b oan |} x| 70 || ccco| 300 |§ OCC Y 700 [{ MM [ 1999
n k| Vil 8 L 40 |fLXXX | 80 cD | 400 }|OCCC| 800 IL 49
I 4 1X ] XLy | 45 XC a0 1D 499 || CM | 900 IC 95
Lam tron i
Hguytn i | Vi dy
Khi chir s6 cubi dugc 1i6p theo bing s§ 0, 1. 2, 3, 4, chi s& d6 dwpe 360040 = 3600
il 1ai vA khéng thay odi. Difu nay dugc goi 12 1am trin gidm 3.60027 = 3.600
Khi chit s cufi duge tidp theo bling s6 5, 6, 7, 8, 9, chif s6 do duge A.60070 = 3.601
tang thém 1, Difu nay duge goi 13 1am trdn ting. 360056 = 3601
Kii ohi s8 6du tién bi bb qua 1 56 5, ifp theo la cic s6 zor0, sy 0 1o = 012
3m tron hing mdt nia don v ciia chi s6 culii dwge gilt lad. Tuy 3' £0350 - 3' 504
nhign, chi s8 cudi dugc gilt ki 58 1a 58 chiin gin nhit. 160450 - 3604
Béng 8. Hiing 56 n
Hing Gia urj s Logaril Hing Gid tri s Lagaril
n 3.141593 0.49715 2n 6.2631850.79 218
3x 9424778 097427 4n 12.5663701.09 o
2ni3 2.094395 0.32105 4nf3 4 1887900.63 209
n+2 1.570798 0.19611 -3 1.0471970.02 003
L. 0.785388 -0. 104 -6 (.523598 -0.28100
L% 4442882 0.64766 3 5.4413980.77 571
i 2 2.22144 0.34663 w3 1.8137%90.29 859
n? 9.869604 0.98430 120 0.101321 -0.99430
1+n 0.318210 -0.49715 1:2n 0.158155 -0.79818
1+x] 0.032252 -1,49145 n3 31.0062771.49 145
%4 1773454 0.24858 in 1.4645920.1¢ 57e
Bang 9. Gia t6¢ trong trudng g
uing  |Gid tri sf, /7 Gid I 58, mA? Hing Gid i 36, Wis? Y Gia Iy 38, mAs®
g 32.16 981 ' 1034.266 962361
29 64.32 19.62 1 +2g 0.01555 0101536
T 2.01998 4.43 1,9 0.17634 0.319275
T 0.55398 1.00 n= (2§ 0.39972 0.7096
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Bang 10. Hing st e

Hing Gid lri 50 Hing Gidi 1ri 50
[ 2.71828 1fe 0.3679
1/g 0.13534 8" 23.141
Bang 11. Céc hiing s cd bin
. Gid i
Hing Ky hitu Do vj 81 Don v] khic
Bién tich dién b e 1.60210 x 10" C 480298 x 10" g5
Khfi lugng nghl clia dign tir M, 9.1091 = 10" kilogram 5.48597 x 10™* am.y
Ban kinh dign tf [ 281777 x 107" meter
Kndi lugng nghl ciia proton my | 167252 » 107 kilogram 1.00727663 a.m.u
Khdi lung nghi eia neutron my 1.67482 « 10 kilogram 1.0086654 a.m.u
Hing s Planck h 6.62559 x 10°™ joule gidy | 6.62550 < 10% erg gity
Vin tic dnh séng t 2.997925 » 10" meter/s 186281 dam/s
Hing s8 Avogadro LNy | 602252 « 107 trén mole
Hing s Loschmidt N, 2.68719 » 10%m? 268719 x 10% ¢m?
Hing s khi R 8.3143 J K" mot! 18858 calories *C."'mol”'
Hing s8 Boltzmann = 7 1138084 x 107 K 329729 » 10 calories °C."
Hing sf Faraday F 3 .64870 » 10* Coulomb mol'| 2.89261 % 10" e.s.u mol”
Hing s6 Stefan-Boltzman o 56697 » 10° W m? K 5.6697 « 10 e.s.4. mol”
Hing sd hip din G 6570 » 10" N m? kg? 6.670 « 107" dyne cm? g
P4 dign thim ™ 4n % 107 H m”!
Pé tir thém B 8.85418 x 102 Fm"
Hing sb Eulers ¥ 0.5772
Ty sd vang © 1.6180
Béng 12. Trong higng va thd tich
ting Gid tj s | Logerit
Trong fgng tinh'thee pound cia:
Cot nuie, 1" x 17 = 1 1t 04335 -0.36301
1 gallon My, nube, 38.1°F. 8.34 0.92117
1 ft khfli nudc, 39.1°F. 62.4245 1.79536
1 in. khéi nuSc, 38.1°F. 0.0361 -1.44249
1 1t. khéi khdng khi, 32°F., dp sudt kvt quyén 0.08073 | -1.09297
Thé tich tinh theo feet khi cla:
1 pound nude, 39.1°F 6.01602 -1.76534
1 pomnd khng khi, 32°F., 4p suft khi quyén 12.387 1.09297
Thé tich tinh thec gatlon clia 1 pound nuic, 38.1°F 0.1199 -0.92118
Thé tich tinh theo in khd} cla 1 pound nuic, 39.1°F 2770 1.44248
S galion tuong img mdt feet khli 7.4805 0.87393
Ap sullt khi quyén tinh thea pound/in vudng 14,696 1,16720




Bing 13. Hé s6 chuyén ddi
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Dai lugng He s nhin Kéi qui
Celsius Cx18+32 Fahrenheit
Celsius C+ 27315 Kelvin
Chu wi 62832 radian
Dédgidy {pdc) 0.002778 vbng quay/gidy
BY (géc) 60 phit
Bg {gic) 0.01111 quadrants
DYfgidy (gic) 0.01745 radian/gidy
by {gtc) 3600 gidy
B0 {ghc) 0.01745 radian
Ddfgiay (goc) 0.1667 wing quay/phdt (rpm)
Fahrenheit F + 459.67 Rankine
Fahrenheit [F - 32] x 5/9 Celsius
Horsepower 0.7457 kikwatts
Horsepower 33,000 foot-pound/gidy
Horsepower 550 foot-pound/gidy
Horsepower 7457 watts
Horsepower-hr 2.6845 < 1013 ergs
Horsepower-hr 0.7457 kilowatt-hr
Horsepower-hr 1.98 x 106 foot-pound
Phitt {géc) 60 gify
Phitt {géc) 2.909 » 10-4 radian
Phit {géc} 1852 = 10-4 quadrant
Phitt [goc} 0.01667 db
Quadrants (goc) 5400 phit
Quadrants {g6c) 1.571 radians
Quadrants {géc) S0 a4
Radian/gisy 57.3 db/pidly
Radian/gidy 9.549 vhng quay/phit
Radian/gidy 0.1532 vbng quay/gidy
Radian 06366 quadrants
Radian 57.3 ah
Radian 3438 phir
Rankine R-459.67 Fahrenheit
Vong/phit 0.1047 radian/gidy
Vong/phit 0.01667 ¥dng quay/gidy
Vong/gily 350 Ab/gidy
Vong/gidy 6.283 radian/gidy
Vong/phdt 6 db/gidy
Ving/gidy 60 vong quay/gidy
Revolutions 6.283 radian
Revolutions 4 quadrant
Revolulions 360 d
Gidy {gic) 4.848 - 10-6 radians
Gidly {goc) 3.087 « 106 quadrants
Gidly [pde) 0.01667 phit
Gidy (poc) 2778 = 104 a6
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