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LGOI NOI DAU
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PHAN I
VAT LIEU PE CHE TAO DUNG CU CAT

CHUONG 1. THEP DUNG CU

Nham vt licu chi yéu dé ché tao dung cu cit, dung cu do, dé gi
vit khudn méau la thép dung cu. Thép dung cu bao gém: thép cacbon., thép
hap kim viv thép gid. Ngoad ra, dé ché tao dung cu ngudi ta con dung thép
két cau.

L.1. Yéu cau ddi voi thép dung cu

Thép dung cu ¢6 yéu ¢du cao hon so véi thép két clu, bai vi bé
mat dung cu 1am viée véi tng sudt tép xice ldn, bi mdi mon v bi nung
nong. Do dd. thép dung cu phai ¢6 ohing tinh chat sau day:

- P hén cuo, boi vi trong qud trinh cit, dung cu phii chiv tai
trong lon.

- Do cting caon. bdi vi qua trinh 2it chi ¢6 the duge thye hign khi
do cang cua vat licu dung cu cao hon va licu gia cong,

- PO chong mon cao, boi vi wéh hén cia dung cu phy thude vio
mute do co sit cua ludi cat.

- Tudi bén nhidt cao, boi vi trong qua trinh ¢it ¢d hién tugng toa
nhi¢t ma mot phan nhiét dd nung néng dung cu, lam giam ¢ cing ban
dau cua nG, do dé lam giam Kha ning cat got cua dung cy.

1.2. Theép cachon

Thép cachon dung cu c¢é d6 ctng cao sau khi nhi¢t luyén
(HRC 62 + 64) v do cany thip & trang thdi u (HB 187 = 207), do do
ching ¢é tinh cit got v chiu dp fue rat 6t Nhuoe diém cha thép cacbon
dung cu 1a tuoi bén nhict thip (200 + 250°C).

Thép cacbon dung cu duge diung d¢ ¢hé tao dung cu lam vige vai
toc do cat nho (v = [0 =+ 12 m/phit),

Thép cacbon dung ey duge chia rahai loas
- Thép cacbon chit luong.
- Thép cacbon chat lugng cao.

Mot nhom thép trén diy ¢ 8 mde khde nhau, Bang 1.1 la cdc mic
thép cacbon chat lugng va thinh phin héa hoe cia chiing.



Bang 1.1. Thanh phan héa hoc ciia thép cacbon dung cu

Miic thép . __Cachon [ Mungan ‘ Silic [ _Crom
_ ) Theép cachon dung cu chil lugng cao
Y7A o 0.65:0,74 0.45:030 | 0.15:0.30 0,15
Y8A L 0,75:0.84 0.15:030 | 0152030 0.15
YRIA 0.80+0,90 035:0.60 | 0.15+0.30 015
YOA | 0.85:094 0.015+030 1 0152030 0.15
Y10A L 095104 0.15+0.30 i (0,15+0.30 0,15
YIIA | 1054104 005030 1 015030 0.15
Y12A O 115:1.24 0152030 | 0.15:0.30 0,15
Y13A 1254135 0.05+030 . 0,15:0.30 0.15
- _ Thep cachon dung cu chat lugng i ] ]

Y7 b0.65:0.74 0.20-040 ! 0.15:0.35 0.2

Y8 i 075084 020040 | 0152035 0.20
Y81 i 0.80-0,90 0.35+0,60 0.15+0.35 0,20
Y9 L 0.85:0.94 005035 | 0.15:0.35 0.20
Y10 0.95+1.04 045035 1 0151038 (.20
Yl 105114 5+035 0 0152035 .20
Y12 c 118124 0.15+035 - (L15+0.35 {1.20
Y13 1255135 0.015+0,35  °  0.15:0.35 0.20

Chir ¢cdi va s6 trong mice thép cho bigt: Y- cacbon, cdc 6 sau chi
Y cho biet lugng cacbon (phan mutiy: chit T' cho biét thép cd luong
mangan cao, Chir A ky hi¢u thép chit luong cao, ¢d nghia 13 lugng luu
huynh, phot pho khéng Ion.

Tang lugng cacbon trong thép lam do cing 1ang nhung dong thai
cting lam lang do gion cua vt Jicu. Vi vay, d¢ ¢h¢ tao dung cu chiu va
dip neén chon thép it cacbon (Y7 v Y8). con dé ¢hé tao dung cu cit vi do
can chon thép ¢6 ham luong cacbon cao (Y10 vt Y12).

Thép cacbon dung cu ¢é do cing cao sau khi nhiét fuyen va cé do
cing thap sau khi v (bang 1.2} nhdy d6 ma thép cacbon dung cu <6 tinh
cit got 10t

Bang 1.2. B¢ citng cua thép cacbon dung cu

L Sau ki u ,[ Sa.ilr_i}_}l_i_gl luyen (11 trong UGy |
Miic thép B3 cung | Putsng kinh vetlom Khi Nhict dé 16i Do cimg
. HB | Dy=10mm v P=3000KG | 7% 72 70 | HRC
Y7 vt YTA (87 4.4 i K00 + 820 62
YEva Y8A | 187 a3 780 = 800 62
YRL va YSIA | 187 44 780800 | 62 |
YOvhiYOA 192 435 760 + 780 02
YI0Ovi YION | 197 43 " 760780 1 62
YilviYIIA 207 : 4.2 760 + 780 [ 62
YI2uaYiia | 207 T 700780 02
YIZvYIRA | 207 B 760780 1 62
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Cic mic thép Y7, Y7A, Y8, Y8I'A, Y9 va Y9A dugc diung dé che
tao ludi cura. kéo cat dé cat kim loai va g6, dao d¢ gia cong déng vi hop
kim dong.

Céc mdc thép Y8A va Y H0A duge dung dé ché o chay dap. cdi
dap va cde chi tict khdc coa khuon mau.

Cac mac thép YIOAU Y1, YITA, Y12 v YI2A duge ding dé
ch¢ tao dao khoan duong kinh nhd. dao doa, tard, ban ren, dao phay
duong kinh nho va cic toai dung cu do.

Cic méc thép Y13 vit YI3A duge dung dé ché tao dung cu ¢d do
cung cao nhir cdce loa duce dé cat rinh, cdc loai dia va cdc loai dia.

1.3. Thép hop kim

Thép hop kim duge chia ra hai nhom:

- Nhoém thép duge dung dé ché tao dung cu ¢it va dung cu do.
- Nhém thép duge ding dé ché tao khuon mau.

Bang 1.3 1a thinh phan hoa hoe coa thép hop kim (thép hop kim
cung cu),

Ky hi¢u coa mdc thép cho biét: ciic chir s6 ding diu chi luong
cachon theo phin mudi. Luong cachon ciing ¢o thé khong duge ghi rén
mac thép néu phan tram (%) cacbon gdn bang 1 hodc idn hon 1. Cdc chir
cdi ding dang sau cde chi s chi: T - mangan; C - silic; X - crom;
B - vonphram; ® - vanadi: H - ntken; M - molipden.

Cdc chir 50 ding ding sau cde chir ¢di chi luong trung binh cla
nguyén to tuong tng theo % {(vi du: 7X3 ¢6 0,65 + 0,75% cacbon vi
3.2 = 3.8% crom). Khi khong ¢é chif s& ding ding sau cidc chir ¢di thi
di¢u do6 cé nghia Ia lugng nguyén 16 nay xap xt bang 1%. Trong mot s
treong hop, lueng nguyén (6 hop kim ciing khong duge ghi néu khong 16n
hon 1.8%.

Luong fvu huynb va photpho trong thép khong duge vugt qud
0.030%% (cho mdi nguyén 18). Luong niken du trong thép khong hop kim
niken cho phép khong ldn hon 0.35%. Luong dong du trong thép cho
phép khong 16n hon (,30%.

Thép hop kim so véi thép cacbon ¢6 vu diém hon vé do dai v it
bicén dang Khi nhigt luyén,

Tinh chat cit got cua thép hop kim (thép hop kim dung cu) va ctia
thép cacbon (thép cacbon dung cu) gan gidong nhau, bot vi ching ¢é tuoi
hén nhict thiap (200 + 250°C).



Bang 1.3. Thanh phan hoéa hoc ctia thép hop kim

{theo trong luong)

l\ﬁ:; Cachon 1 Mangan | Silic Crom lE Vaphoum | Vanudi Marlipden Nikuen
I Thép dimg cho du'n-;g cu cat vl dung (.LI do. -
1) Bo thim toi thap
0.63 030 | 015 | 040 0,15
X + - = - = - -
0.73 0.60 1 035 | 0.70 0.30
0.70 015 1005 | 040 0.15 -
X : I + = - - - ; - -
O80T 040 ] 035 | 070 030 ¢ )
0.80 030 | 0as T o040 | 015 | -
uxd» - + = s ‘ - + - -
090 | 060 | 035 070 0.30 _
1.05 040 [ 015 [ 040
I IX - - = - = - - -
L4 | 0720 | 035 | 070 ] o
1.2 030 L 015 | 040
13X 1 + e - - - - -
140 ¢ 060 | 035 | 070 o
125 ) 018 005 | 040 4.0 0,15
XB5 . + - o - = - -
L | 45 040 | 035 1 070 50 | 030
', 1,05 05 | 020 ] 020 | 080 0.1
i BI - = - - - + - - A
1,20 040 | 035 | 035 1.20 030
0.93 0.15 | 0.5 0.20
€ + : + - - - = - -
L Los 040 | 035 | 1 0.40 ’
' by Betham i cao ) o '
C 0.93 0.15 [ 015 | 1.30 |
X - - : - = - - - =
- Lonao 040 1 035 | 163 L N
|08 1 030 1 120 1 095
9X( ; N L - ; ] } _
0,95 060 | 160 | 125 |
S 00 080 | 0,15 | 090 1.20
XRBI - = . - . - - -
G105 10 | 035 | 080 1.60
0,85 GO0 | 005 | 05 .50
FOXBL + = -+ + - - - |
095 | 120 | 035 | 080 | 080 !
0.95 0.60 | 0.65 | 0.60 .70 0,05
XBCT ! i + + + + + - -
105 090 | 100 | 110 1 100 | 015 B
0.85 005 | 05 ] 450 0.15
COXAD - = - = - - - -
| 100 | 040 | 040 | 550 0.30 ]




Tiep bang 1.3

N _ o . . -
Ih;"l; Cacbon Mangan ‘ Silie Crom \‘Vn’lphmm ‘ Vanadi ] Malipden ; Niken
h) ¢ tham 161 cao S
0.85 005 [ 05 | 450 [ 080 0.15
9X 5B - . - =i 3 + - -
_l Lo 040 040 | 5.50 | 1.2(} 030
0.75 (.15 s | 400 3,00 0.90
BxAHD L : - . - - = - -
L1 oss ] o040 | odo | 500 | 500 .40
1. Thép ditng cho khuon méiu
) Cho thép baén dang & trang thii npudi
0,80 0.15 1025 [ 140
9x = = - - - - - -
095 040 | 045 L 170 . |
1.05 0,15 0,15 § 5.50 110 0.0
DoXaBp - . - - - . -
.15 (0,40 (1,35 7.00 1.50 (.70 )
2.00 0,15 15 | 1130
XI" - = = = - - - -
2.20 040 035 1 1300 L ]
' 1,45 0.15 (s 1100 0.15 (.40 -
N1ZM £ - ! - E - - -
.65 (1,40 0.35 | 12,50 {).30 0.60
. 1.20) 0.5 G.15 | 100 0.70
IR = - - = - -
|45 040 + 035 | 1250 | 090
by Cho thiep bien dang 0 wrang thiil nong R
0,30 005 015 | 2,20 150 (.20
1‘\2}’33'«1) ~ - = - = - - -
040 040 1 040 | 270 1 9.00 050 ) ~
(.35 015 o5 o 700 2.00
JXHEB2 o - . - - - .
N 045 ()40 035 | 9.00 3o0
(ol (L1x p OL1A 3.2
X3 - - - - - -
L 075 | 040 | 035 | 380 _
(.75 0,15 013 3.20
®X3 = : + ' : : - - - -
085 | 040 035 © 380, )
1,50 (.50 015 | .50 (.13 .40
7 SXHM - - : - - - - :
I L A48 (.80 035 | 080 (.30 ESO
0.50 050 0.15 | 0.50 (.40 140
SANHB = - S = : - - =
0,60 (1,80 035 | 080 (1,70 _ L8O
6.50 (.30 (.60 1.30 0.40 (1,80
SXHCB . - N N ; ; L]
B (1,60 0.60 0890 1.60 (.70 120




Tiép bang 1.3

Mic o ]
lhél; Cuchon Mangan | Silic Crom | Vophrm | Vanadi Molipden Niken
j_ by Cho thép bicn dang ¢ tang thili nong ' _ ) ;
P80 120 1 025 [ 060 (15 |
SNIM : P N . ) - o
000 | 1605065 | 090 030 i
| 0,35 015 1060 | 400 350 0.30 (.40
%58 - Ll - . . . -
DM PP RPN ‘ ' ' ‘
| P 045 1 040 | 100 | 500 4,20 0.60 0,60
33000 030 5005 | 300 2.20 [.50 2.00
+XIB2 - 2 = i + = - M + -
DM pds 050 035 | 370 | 270 1 2400 2,50
030 1 045 015 [ 2,00 4.50 0.60 (0,60
SX2BADM B = ! S : - 2 = -
040 040 035 | 00 5.50 1.00 1.00
035 7 003 5 080 | 430 E60 0.60
INIB2BC S N . - ; .
045 b odo [ 120 ] 550 | 240 1.00
<) Cho dung cu chio v dap _ i
035 003 D20 | 130 e i
X0 -+ = -+ - - - - I -
0.45 (40 1.60 | 1.60 ]
(LOO GIS | 060 | 1.00
axC = = < - - - - -
(0,70 040 LOO | 130 B
- (.35 030 | 060 100 2,00
L 4XR2C § - . - ] ) ;
(1,44 050 | 090 1 1,30 250 i
043 LIS ] 00 100 2.00
SNB2¢ . - P . _ ]
0.54 | 040 ] 080 1,30 2.50 i )
0,553 005 | 050 . 100 220
6XB2C - T + - - -
L 0,03 040 | 0RO . 130 270
\ (.53 090 | 045 1 050 0,50
EoaxBlL - - 0= s - . y
L_‘ 0.7t 1,20 | 035 | 080 | 080

D¢ cing cua thép hop kim sau khi 0 vi sau khi 161 phai dat muc
dugce ghi trong bang 1.4,

Thép hop kim duoe dung rong rai dé ché tao dung cu vi cic trang
b1 cong nghe (A6 gd va duag cu phu).

Cac loai thép 7XD, 8Xd vit 9XD duge ding dé ché tao ludi cua
ron va lutt cua dai, ¢hé tao kéo de cat ngudi. ché tao cic chity dot va cic
dung cu chiu va dap.
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Cic loar thép XBS, 9XC. XBI'. Bl va XBCT duge dung d¢ che tao
cdce loai lusi dao tien, dao phay dé gia cong vat licu ctmg véi 10¢ do cit
nho: dé ché tao cdc loai mii khoan, miii doa, (ard, ban ren v cdc loat dao
chudt. Bac biét, cde loai thép XBI™ va 9XC duoe sir dung rit rong rai. boi
vi chiing ¢6 d6 tham 01 16! va it bidn dang, tuy nhicn cdc loai thép niy dé
bi nit, gay ra hién twong gdy fudi cat.

Ngoai ra, dung cu tir thép XBIC Liun vice véi dp lue riéng lon (dao
khoan, dac chudt), mon nhanh do hinh dang cia lu@i ¢it thay doi nhanh,

Bang 1.4. Pé citng cua thép ho’p kim dung cu

[th sat khin Thep sau l\hl i _
Mic thép Do ciine HE - Pudmg kinh \\'C‘fl 16m Khi Nl"‘]IIL_.l 51:){ (._}. vt D0 LLTI:!“
; = Dhlzl{) mm va P=3000KG | mai trudme o HRC |
. . ) %20 + 840 Di ¥
S Bl e 800 = 820 Nuge | 58 |
o e 830 + 860 Din b
BR® £ o RI0 = 830 Nuge| 58
. . 850 + 880 Daw | OO
IXD <25 L 8201 840 NuGe] 60
o MIX 207179 41 dS 810+ B30 Dau | 62
13X 2415187 349+ 44 1780+ B10 Nude| 64
—_)_\ﬁ-., T -}g{; j‘:[) _ }ﬁ..—l_,]_.p - 810 2 82 Nuic 65 :
Bl 229187 10044 L 8O0 + 850 Nudc| 62
o | 217179 L1 =45 780 = 820 Nuoe| 62
X 2292187 | 10 4. 840 = 860 Diu | 62
9XC 241197 4 30 <43 840 860 Dau | 02
i XBI° 2352207 3%+ 4.2 830 : 850 Diu . 62
' IOXRI _241 . ;t)“j" 3043 820 = 840 Dau | ﬁ?
COXBC U aue9s | 39=43 840+ 860 Diu | 62 |
OX D 2 41=193 39+ 4.3 950 + 1000 Diu|  3Y
9X 5B 241 195 3,9 = 4.3 950 = 1000 Dau| 59
| RX4BaI (P | 2555217 3840 71150 Diu &0
9X 2175179 ETEEE 8§20~ 850 Diu | 62
X6BD 2082187 . 3.0 - 4.3 HO00 Dau ol
X12X12M 255207 I8+ 42 950 + 1000 Dau | 58
X120 255307 | 3R 1050 = 1100 Dag 58
| 3X2BRO ¢ 255:207 38+ 42 1075+ 1125 Dag 46
IXRR2 253207 8 : 40 1025 = 1075 D 45
7X3 | 2295187 1044 850- 880 Diw | >
BX3 255207 38542 850 + 880 Diu 55
"~ 5XHM 2412197 | 3.9 = 4.3 830 = 860 Diu 47
T 5XHR 2§5:207 181 4.0 840 + 860 Ddu | 50
. SXHCB | 2855207 38+ 4.2 860 + 880 Diu | 56
L SXIM | 2414197 3943 820 + 850 Dau | 50




Tiép hong 1 .4

. Thp sau khi g j Theép sau khi tdi

Mic thép .y Euremg kinh vét 1om khi | Nhict do"Cy va | Do cigne
! Pocime HB | by 6 un vi P=3000kG ml(jﬁlitrltrl,::;n(g " Dh:alg j

AXSB2OC | 2295180 10+ 45 1030 = 1050 Dy 5

| _ hodc khi

4XSBHOCM < 235 /3.8 1035 + 1063 Diau| S0
 IX2B3OM 2200180 | 1045 L 1060 + 1080 Dau| S0
| AX3R202M2 | 269:207 | 37-42 D090+ 1110 Dau| S0
IXC T 2072170 12+ 4.6 880 = 900 Dau 477
6XC T 229:1w] 4044 840+ 860 Dau | 56 |
______ SXBIC 255:207 . 3%+42 8602900 Dau | 53
6XBE | 217179 | 0 +45 850+ 900 Dau | 57 |
_4xB2C 27179 0 41 .45 860 + 900 Diw | 53 |
COXBEC | 2850229 0 36440 8O0 = 900 Diw "?_J

Tuoi bén cia dyng cu dinh hinh phiic tap tr thép XBE thap.

Thep 9XC ngodi do tham toi tot con ¢d do bén cao khi nung nong.
no ¢o kha niang gilr duge do ciing v 4o chdng mon cao & nhiét dé 250C,
Tuy nhien, thép 9XC ¢o tinh gia cong thap (kho gia cong) vi do ciing sau
khi v cao (HB 228 + 241).

Thép 9XBI™ duge ding dé ¢hé tao cic loai dao phay ngon. cic
calip ren, cdc khuon dap ngudi ¢6 hinh dang phie tap.

Thép X6BD duge ding dé ché tao dung cu cin ren, cde bia cam
tay. cac chiy dap, ¢oi dap v cic dung cu khde dé 1ao hinh biang bién
dang & trang thdi ngudi.

Cac loai thép X12M vie X121 bicn dang it trong qua trinh nhidt
luyén. Chung duoc dong dé ché tao cdce khuon dap <6 hinh dang phic tap,
cdc bianh rang mau, cidce ban ¢in ren va cdc khuon kéo day.

Cide toai thép 3X2B8&d viy 4X8B2 duoe dung dé ché tao cie khuon
¢p chat deéo. khuon diic nhom bang phuong phap dic dp luc.

Cac loat thép 7X3 vit 8X3 duoe dung d¢ ¢hé tao ¢di dap bulong
trén may dap baa nam ngang.

Cic loai thép SXHM. SXHB, SXHCB vi 5XI'M duoc dung dé ché
e cde khuon ren ¢ kich thude trung binh vy 1on.

Cic loai 1hép AXSB2ZOC, AX5B4DCM,  4X2B5SPM  va
1X3B2D2M2 duge diing d¢ ché tao cic dung cu tao hinh bing bién dang
nong cac loai hgp kim khong g1, cde loai hop kim ¢é do bén cao vi cde
hop kim kho gia cong khic,
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Cic Joai thép 4XC, 6XC. 4XB2C duge ding dé ¢hé tao cic loai
duc khi nén, cic dao cat nédng va cit lanh, cdc chi tiét cua cde ¢di dap
ngudi.

Cic foai thép SXB2C va 6XB2C duge diing dé ché (ao cde ban cdn
ren, cac khuon duc ép tuc.

Thép 5XBI™ dugc dung d¢ ché 1ao cic loai chiy dot ngudi cac 16
trén thép tim va cic khuon mau dé dap nong.

Cic loai thép 9X5®, 9X5Bd, 8X4BD1 vi 9X duge ding dé ché
tao cde loai dung cu gia cong go.

Cdc nguyén (3 Cr, Mn, Si duge thém vao thinh phan coa thép co
tdc dung lam tang tinh tham toi, ¢on cie nguyén t6 Vo W ova Mo ¢d tic
dung can do gian nd ctua cde hat kim loal khi nung néng va lam ting co
tinh cua vat licu.

1.4. Thép gio.

Thép gid 13 Joai thép chira trong thanh phan ngodi cacbon ra con
¢6 cdc nguyén (& hap kim nhu vonphram, crom. vanadi. molipden c6 kha
nang t40 thanh cacbit bén vimg sau nhiét fuyén. Ngeai cdc nguyén 16
cachit ra. trong thinh phan cua mot 50 mdce thép gio con ¢ coban.

Cic loai thép gié sau hi to1 cii thién cé do cdang. do bén, do
chéng mon v woi hén nhiét cao, gitr duge tinh cat got o nhiét do
600 + 650°C. Didu nay cho phép ting t6c do cit cha dao thép gid [én
2 + 4 1an s0 véi dao bing thép cacbon hoic thép hop kim.

Uu diém chi yéu cta thép gid i ¢d kha nang cat véi tde do cao
khi gia cong cic loai thép ¢é do bén viy do citng cao (o = 100kG/mm” va
HB 200 + 250).

Bang 1.5 & cdc mic thép gio va thanh phan hoa hoce cua chiang.

Thép gié duge ky hicu bang cdc chit cii vix cac chir s6: chir cai P
¢6 nghia la thép gi6 (thép ¢o khd nang cat vdi toc do cao), cdn chir s6
ding sau chit cdi P chi lugng vonphram trung binh (%) trong thép. Lugng
vanadi trung binh (%) duge ky hi¢u bang chir 56 dimg sau chif cdi @, con
lugng coban - hing chir s dimg sau chit cai K.

Thép gié duge chia ra: thép gié c6 woi bén nhiét trung binh (P18,
P12, P6MS) vi thép gi6 cd wodi bén nhiét cao (P18D2, Pldd4, PODS
v...v). D¢ gia cong cic loai thép két ciu ¢6 d6 ciing HB 260 + 280 va cic
loai gang ngudi ta str dung thép gi¢ c6 tudi bén nhiét trung binh. Khi gia
cong cdc loai thép k&1 cdu ¢6 do bén cao cin st dung cdce loai thép gid co
twoi bén nhict cao,



Bang 1.5. Thanh phdn héa hoc ciia cdc loai thép gié
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Tiép bang 1.5
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Thép gié P18 thutmg duge dung dé ché o cdc loai dao tién, dao
khoan, dao phay. dao xoc. dao doa, dao khoét, 1ard, dao chudt v ban ren.

Thép gié P9 duge ding dé ché tao cic loai dao tién, dao khoan,
dao khoét, 1ar0, ban ren va ludi cua, Khong diung thép gi6 PY dé ché tao
dao ¢l rang, dao chudt va dao xoc.

Dung cu duge ché tao bang thép gid P18®2 ¢6 ning sudl, tudi bén
nhi¢t v d6 chong mon cao hon cde dung cu duge ché tao bang thép gid
PY va P13, Dung cu bang thép gi6é P18®d2 duge dung dé gia cong thép
khong gi, thép ¢6 dd bén cao, cdc loai hgp kim titan va cdc loai hop kim
chiv fda. Cic dung cu d6 1i cdc loai dao tién, dao phay, dao khoan, dao
khoét va dao doa.

Cic loai thép gié POKS, POK IO, PISKS®2 va PHOKSDS duge
dung dé ché tao cic loai dung cu (dao tién, dao phay, dao khoan, dao
khoét vi dao xoc) khi gia cong cdc vit lidu ctitng va hop kim chiu lua.,

Thép gio P93 duge ding d¢ ché 1ao cic loai dung cu cén thiét
cho gia cong tinh, dac biét d¢ gia cong thép ¢ do cimg trung binh, gia
cong dong, hop kim chiu lira va chat déo. Cic dung cu dé 1a cic loai dao
1ién. dao phay, dao khoan, dao khoét va dao doa.

Thép gi6 Pl4d4 ¢6 do cimg, do chéng mdn va twdi bén nhiét cao
hon cidc loai thép gié PO va P18. Thép gié P14d4 duge ding dé ché tao
cic loal dao tién, dao phay, dao khoan, dao khoét va dao chudt.
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Thép gio P6MS ¢6 tinh dan nhiét &, tuy nhién tinh cit got cia
thép POMS thap hon cic loal thép P18 vit P12 khi gia cong tinh, con khi
gia cong tho thi nguoc lai, tinh car got cla thép P6MS cao hon cdce loai
thép P18 va P12,

Nhuoe diém cha thép gié P6MS 1a rat nhay cam véi nhiét do (b
nung nong rit nhanh).

Thép gio POMSKS ¢6 wot bén nhiét, do bén v do dai cao hon so
vau thep gio POMS. Do do, thép gié PGMSKS duge diung dé gia cong tho.

Trong nhitng nam gan day o tdt ca cdc nude rén thé gidi ¢d xu
hudng ting ham lugng cacbon trong thép gid trung binh 1én 0,25% trong
khi giit ham luong vanadi khong qud 2.8%. Thép gié ¢é ham lugng
cacbon cao cho phép tang 1uoi bén chdng mon.

Bang 1.6 la hinh dang, kich thudc va pham vi tng dung cua céc
manh thép gio.

Bang 1.6. Hinh dang, kich thuoc
va pham vi ung dung ctia cdc manh thép gio
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Tiép bdng 1.6
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Tiep bdng 1.6.
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Tiép bdng 1.6.
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Bang 1.7 [a thanh phin héa hoc cia mot s6 loai thép gié cd ham
luong cacbon cao duge sir dung rong rai o nhiéu nudc trén the gidi.

Bang 1.7. Thanh phdn héa hoc

cua mot s6 logi thép gio théng dung (%)
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Céc nghién ctu thue nghiém & mat $6 aude nhu Nga, My B,
Thuy Sy va Nhat Ban cho thay lugng vophram hop ¥ cin duge giam i
18% xudng 120

1.5. Thép ket cau

Dé ché tao dung cu cat. dung cu do, dé gd vi khuon méiu ngudi ta
dung cdc loat thép cacbon chét lugng trung binh, thép cacbon chat tugng
va thép hop kim két céu,

* Thép cacbon chat luong trung binh dugce chia ra ba nhom:
- Nhém A tinh theo tinh chiat co khi (co tinh).
- Nhém B tinh theo thanh phan héa hoc.

- Nhém C tinh theo tinh chit co khi kém theo yéu cau doi vai
thanh phan hda hoc.

* Thép cacbon chat lwong duge chia ra hai nhdém:
-~ Nhom [ ¢6 ham lu¢ng mangan trung binh.
- Nhém [T ¢é ham lugng mangan cao.

Thép cacbon chat lugng duoe diing dé ché tao cédc cir ¢ap, cic
dudng va cdc loai thudce,

* Thép hop kim két cdu duge chia ra cdc nhém theo thanh phan
héa hoc va tinh chat nhu sau:

- Thép hop kim chat luong.
- Thép hop kim chai fugng cao A.
- Thép hgp kim chat luong dac biét cao 111

Ty thudc vao nguyén 18 hop kim chu yéu, thép hop kim két cau
duogc chia nhém nhu sau:

- Thép crom: 15X; 15XA; 20X: 30X; 30XPA; 35X; 35XA; 40X;
45X, 50X.

- Thép mangan: 15I7; 200; 25T 3017 3517 401 45T 50T 10F2;
3012, 351°2; 40172, ST A.
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CHUONG 2. HOP KIM CUNG

2.1. Phan loai hgp kim cing

Thanh phdn cia hop kim cimg bao gom: cacbit cla kim loai dé
néng chay v kim loai thim cacbon (coban). DE ch& tao hop kim cing

ngudi ta ding cacbit vonphram, titan va tantan. O mot s6 nude tu ban dé
ché tao hop kim cling ngudi ta diing cacbit niobi va vanadi.

tHop kim cing ¢6 tinh chat ¢dt got 161 nhe vao do cimg, tudi bén
nhi¢t v do chong mon cao.

Hop kim cimg dueoc dung dé ché tao dung cu cit, dung cu do va
khuén mau.

O Nga. ngudi ta ché tao ba nhom hop kim ciling khdc nhau thee
thanh phan hda hoc.

(3 nhém thi nhat, hop kim cing duge ché tao trén co s¢ cua cacbit
vonphram va coban. Hop kim c¢lng cha nhém ndy ¢6 tén goi la
vonphram - coban. ching duge ky higu bing cdc chit BK kem theo chi 50
chi hivm Jugng coban (ham lugng ‘theo % ).

G nhoém tha hai. hop kim cing duge ché tao trén cd s6 cua cachil
vonphram, cacbit titan vit coban. Hop kim clng cua nhém nay ¢6 tén got la
titan - vonphram va duge k¥ hiéu bing cdc chit TK kém theo cdce chir s6.
Chir s6 dimg sau chir T chi ham lugng phan tram ctia cacbit litan, con chit
s& dimg sau chir K- chi ham luong phan tram cua coban.

(3 nhém thit ba, hop kim ciing duge ¢hé 1zo trén cd s cua cachit
vonphram, titan, tantan v coban. Hop kim cling cua nhoém nay ¢o 1én gol
i titan - tantan - vi)nphmm v duge ky hiéu hang cde chit TTK kem theo
chit s6. Chit s6 ding sau céc chit TT chi ham luong phin tram coa cacbit

titan va cacbit tantan, con chit s& ding sau chit K chi ham lugng phan
tram cua coban.

Bang 2.1. 1a thanh phan héa hoc va tinh chit co [y cua hop kim
cung.

Chat fuong cua hop kim ciing khong chi phu thudc vio thanh phin
héa hoc mit con phu thude vio cdu triic clia né (kich thudc hat). Po hat
(kich thude hat) ¢6 anh huong ddm__ ké dén do bén va do chdng mon cua
hop kim céng. Khi kich thudc cia cdc hat cua cdc cacbit vonphmm ting
thi do bén clia hop kim cing tang lén, con d¢ chong mon giam xudng va
ngurge lal.
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Bang 2.1. Thanh phédn héa hoc
va tinh chdt co ly ciia hop kim ciing

: Thiwh phin hop chat (%) - _ ]
%T "-ZJJ j - 1| :_g S %JJ”E =)
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BK2 08 2 - 100 15,0-15.4 90,0
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P BK4B 96 1 . 140 14,9-15,1 K8.0
P E BK6 94 6 135 [4,6-15.0 88,5
L3 BK6M 94 6 130 [4.8-15.0 | 900
. BK6B 94 6 140 14.4-14.8 87.5
= BK# 92 8 - 140 [4.4-14.8 87,5
= BK&B 92 8 - 155 14.4-14.8 86,5
g BK 10 90 10 - 150 14.2-14.6 87.0
BKI13 85 15 - 165 13,9-14.1 86.0
BK20 80 200 . 190 13.4-13.7 85.0
BK 25 75 25 - 200 12.9-13,2 84.5
E TI0K4 66 4 30 O(} 9598 92.0)
= T15K6 79 ) 15 110 FLO-12.7 90,1}
S ¥ T14KS 78 8 14 115 11.2-12.0 89.5
C TSKI10 85 9 6 130 12.3-13.2 88.5
E TSKI2B 83 12 3 150 12.8-13.3 87.0
e
25 .
SZ ¥ | TTIKI2 81 12 4 160} 13,0-13.3 87.0
. E & | TTIOKgL| 82 8 3 110 13.5-13.8 89,0
-

Tay thuoe vao kich thude cha céc hat cacbit, hop kim cing duge

phan loai nhu sau:

- Hop kim cing ¢6 dé hat nho {(kich thude hat cacbit khodng

fpm).

- Hop kim cing ¢6 do hat trung binh (kich thude hat cachit

khoang 1 + 2pm).

- Hop kim cing c6 d6 hat [6n (kich thude hat cacbit khoing

2+ Spm).
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Das vdi hop kim cimg c6 do hat nhd ¢ cudi ky hiéu ngudi ta dat
thém chir M. ¢on d6i véi hop kim cing ¢6 do hat 16n - dat chit B. Vi du,
hop kim ciing vonphram - coban chita 949. cacbit vonphram va 6% coban
dugc ché tao theo ba loal: loai ¢d cdu tric hat trung binh (BKG), loai ¢6
ciu tridc hat nho (BK6M) vi toai ¢6 ¢du tric hat 16n (BK6B),

T6 chiic tiéu chudn quéc 1€ 1SO lai phan loai hop kim cimg theo
dang phoi, di¢u kién gia cong va vit licu gia cong. Theo 1SO, tat ca cic
foai hop kim ciing duge chia ra ba nhom: P, K, va M.

- Nhom hop kim cting P duge dung dé gia cong kim loai véi su
hinh thanh phoi diy bang (khi gia cong thép die, gang déo).

- Nhém hop kim cing K duge ding dé gia cong kim loai véi su
hinh thanh phoi vun, phoi x&p 16p (khi gia cong gang xdm, kim loai mau).

- Nhém hop kim citng M duge dong dé gia cong vat licu khé gia
cong, thép chiu nhiét va thép khong gi. gang ¢6 46 cing cao.

Mai nhdm hop kim cing trén day lai duce chia ra cdc nhém nho.

Céc nhém nho trong moi nhém duge ky hiéu bang hai chiy s6
thém vao dudi cua nhém chinh. Vi du, nhém hop kim cing P duge chia ra
cdc nhém nho: PO, P10, P20, P30, P40 va P50.

Chir s0 trong nhom nho tang cho biét do bén cta hop kim ting,
con d6 citng. do chong mon va (6 do cat cua nd giam.,

Nhém nhd POT duge dung dé€ gia cong tinh bing cdc phuong phip
tien va doa (ticn trong). Nhém nho P10 dirge dung dé  tién tinh va phay
tinh. Nhom nhd P20 duge ding dé gia cong tho bang phuong phip cit
{1én tye. Nham nho P30 duoce dung dé gia cong thé bing phuong phép cat
gidn doan. Nhém nho P40 duge dung dé gia cong thé thép, Nhém nho
P50 duge dung dé gia cong cdc chi tidt 1on.

Bang 2.2 1a cdc miédc thép hop kim cing cia Nga va [SO

Bang 2.2. So sanh cde mdace hop kim ciia Nga va cua I1SO

. Theo 150 Theo fOCT | Ph".lil]“;i_‘lfl'ﬂf__‘. dunyg -
: K01 BK2: BK3M D¢ gia cong gang, hop kim mau vi vit li¢u phi
K10 BK6M kim
K20 Bko
K30 BK4
K40 BK#®
M1O TTIORRA - Cde mibe nity duge sir dung cho mai tredng hop
M20) TTIOKSB . s z




Tiep bang 2.2

f 'I'hc_o 180y Theo TTOCT Pham vi (mg dung
PO TINKS
P10 TI3K6
P20 TI4KR B¢ gia cong thép & vi thép sau nhict luyén
P25 TT20K9
B30 TS5KI10
P40 TT7RI12: TISKI2R
| Ps0 TITKIS

2.2. Hinh dang va kich thuéc cia cic manh hop kim ciing
Bang 2.3 la hinh dang va pham vi Gng dung coa hop kim cing.

Bang 2.3. Hinh dang va iing dung ctia cde mdnh hop kim cung

K+ hicu

| Bin vé Pham vi tmg dung
f
! Lo A Loai B
01 02 = (F— Dung cho dao tién phiii didu cong. duo
I Jung . -1 pha 8
I I Lgu tinh ban rong, dao ti¢n trong.
06 T~ Dung cho dao tién mit diu, dao tién
’ / trong khi ti¢n 16 khong thong sudt.
! | =
07 {'_WJ Diing cho dao ticn mat ngodi v dao
. /::’ ti¢n mat diu.
L~ 1
09 i Ding cho cic loai dao tién dong
10

thing vi cic logi dao tién trong.

Ding cho cie loai dao tién ngodi dau
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Tiép bdng 2.3
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2 \NESY
—_—
L . ]
!
Loal A Loa 8
Duang cho cic logi miai khoan rudl gi
14 Loat C vit cac loai mii kKhoan ranh thang.
!
i
- - . .. . . ..
15 I! r’ Ding cho dao tién dinh hinh, duo (ién
Lo riinh vii duo gia eong rianh dudi én
16 Diing cho dae ticn ranh vong.
! i
17 Dimg cho mai khoan khi gia cong vat
i héu phi kim.
18 O Diong cho dao tién dinh hinh.

)
h



:'K\ hi¢u

Tiép bang 2.3

Biin vé

Pham vi inp dung

Dring cho dao phay mat dau

20
Dung cho dao khoét khi gia cong 16
21 @ thong suét.
_____ [ Dung cho dao phay dia. dao phay
24 . naon, dao phay try,
,i
i
f
Dung cho dao khoét khi gia cong 16
25 @ thong sudl.
togia U Dung cho duo doa cic loai
26
toain [
Dimg cho dao phay géc
3 Q
Ding cho duo tién ranh cia bdnh
32 truyén dong dai,
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Tiép bang 2.3

[ Ky hisu_

Bin v¢

Pham vi ung dung

Dimg lam mi: ton trén mady 1icn va

34 Ny man
\ Ding cho dao phay mat diu
a5 i 1
S TN
Ding cho dao phay mat dan vii dao
36 % . phay ngdn
Loai A Loui B .
— Ding cho mii khoan sae
Diing din hudng cho mii khoan siu
% LD
‘EZF Ding cho dao tién trong
4! ’
Dlng dé cudn phoi (Iip ghép véi manh
42 ky hicu [2).

“YIEr
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Tiep bang 2.3

K¢ hig¢u Bin v& Pham vi ung dung
43 [ ) Ding cho dao tién mat ciu
el N .. . .

44 | | Ding cho dao tién dinh hinh

45 Diing cho dao tién trong khi gia cong
16 thoéng suot

46 : Dupg cho dao uén trong khi gia cong
L6 khong thong sudt

47 ‘j Ding cho dao tén ngoid vi dao 1ién
it din

48 ( Diung cho dao tién ren hinh thang,

4G Dung cho dao phay mat dau.
Dung cho duo phay rinh chie T

50
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Ding cho dao tién rinh




Céc manh hop kim duge ché 1ao theo hai dang: [ - ¢6 riinh bé phoi
(hinh 2.1a) v 11 - mat phang khong cé ridnh thodt phoi (hinh 2.1b).

Hinh 2.1. Cac loai manh hgp kim cirng.

Cac manh hep kim thudc dang 11 (hinh 2.1b) duoc dung trong san
xuat hang loat 16n va hang khoi khi gia cong trén cic may ban wr dong va
cdc mdy té hgp. DE thodt phoi day va ¢é gée trudc drong cin tao ra mat
[&m trén bé mit cua manh hop kim.

B¢ tap cdc manh hop kim vao cac dao cit ren. ngudi ta ché 1ao hai
loai manh hop kim hinh luc lang ¢6 dudng chéo 1dn bing 14 va 16 mm.
Céc manh hop kim hinh fuc lang duge ché tao tir hop kim citng T15K6,
TI4K8 va BKS. Kich thude vi gid tri gée trude v dduge thé hicn trong
bang 2.4.

Bang 2.4. Kich thudc va géc yeua cac manh hop kim cing

]

A
Dang | Dang I
T!?\ L
CEET <l < FYes
a
- ) Kich thudc (mm) Goc trudc
Pham vi dng dung Dung D d h h, p
3 - 5
o I 4 |42 | 2
Ding cho ciic loal dao ién 1 - 30 -
ngoid va tién trong ¢d gdc 3 N 20
© = 90" ! 18 | 5.2 N !
1] ”
[ 22 55 - 20
- 6,2
1 26 6.5 - 20




Tiép bang 2.4

: T P P T ]
E Pham i (g dung ' Dang - ]I(mh thude (mm) i Groe trude
L = = e D h i, '
' [ T -] 25
| 14 42 Tl ag "
Dang cho cic loai dao ¢o poe 1. - e
" qen 0o Y | 4.5 - 20
p=45"0=60"viip =75 18 5.2
1l - 4,0 -
I 20 6.2 5.5 - 20
i S 59 4.5 - 20
Briing cho ciie loal dao tign ¢é 0 ¥ T - 4,0 -
g(')(: P = (‘l(}” M i 37 6 55 . _
O 26 6,2 6.5 - -
[ _ S | 48 : 20
Dung cho cic loai dao tien 11 ¥ 5.2 - 4.0 -
: ngoii ¢6 poc ¢ = 45° 0 77 55 _ -
! r 6,2 ~ —]
i ] [ 26 6.5 - -

2.3. Ung dung hop kim cimg

Khi chon hop kim cing dé su dung, nha cong ngh¢ khong nhitng
phai dua vao tinh chat cta né ma con phai dua vio tinh chal co Iy cua vat

lieu gia cong, phuong phdp gia cong, do cing vitng cda hé thong cong

Ll

ngh¢ (mdy - dao - chi tiét - d6 gd), yéu cdu d6i v6i do chinh xdc va do

bong bé mit.

Dé gitip cic nha cong nghé khi lap quy trinh céng nghé, bang 2.5
dua ra cic phuong phdp gia cong kém theo hop kim cing thich hap.

Bang 2.5. Pham vi ttng dung ctia cdec mde manh hop kim ciing

Mic hop kim cing

Phiam vi ang dung

Cat bin tinh, ¢t tinh, cat ren. doa 16 (lién 16) khi gia cOng gung

B]\E vir vat ligu phi kim.
BK3M Tién tinh vi bin tinh gang, gia cong vat ligu cimg.
BKJ Tli{:n thQ. phay 1ha Vi phall_v ‘t'mh. k’hnét._ cil din k‘hi g‘iu cong gang.
kim loai maw, vit li¢u phi kim, thép chiu nhiét vi thép khong ar.
BK oM Gia cong unh viv hdn unh hop kim chiu lia. thép khong gi. gang,
dong, chatdéo v..v,
Tién tho (cat lien tuc), tién bin tinh v ticn tinl (cit gidn doan),
BK6 tién ren. phay bdn tinh vi phay tinh, ti¢n 16, khodt tink gang, kim
L foai mau v vl licu phi kim.
BK % Tién lh’(_) (¢l gidn ldoa.m), phay tho, khoan. tign 16, khodt 15, gia
cong ciac vit licu cing v hop kim chiu lua.
Tién (ho thép khong gi. hop kim chiu lia. bio thép, gia cong thép
BK&R .
diic.
T30K4 Tien tinh. cat ren, tién 14,




Tiep bang 2.5

Mic hop kim L‘L'rng ' Pham vi Gng dung
TISK6 Tién (ho vl ticn bin tinh (cit lién ek tign tinh (cit gidn doany,
) cit ren, phay hin tinh vi phay tinh. 1ién 16. ) ]
. Tién thé (it lién we), tién ban tinh va tién (] citt gidn doan),
T14KR : { C ), 1€ ¢n tinh {cat gidn doan)

phuy tho.
Tign tho (car gidn doan), tien dinh hinh, cat dit, bao tih, phay

TSKI10 theé {cdl gidn doan) 181 cd cdc logi vit licu thép cacbon va thép

‘. _ hop kim, B
: TSK 128 vil Tién tho cic phoi thép rén, phoi thép dap, phai l]up diic. bao cic :
i e foui vt lidu thép cachon, thép hop kim, gia cong cidc chi et thép -
! TI7KI12
: 1rén ede midy nhicu duao vii tde do cit nho. B

TTIOK8A Gia cong thd vi ban tinh vl licu khé gia cong va hop kim <.h|u :
; |Ud )
L

2.4. Hyp kim gém

Hop kim gom UM - 332 duac ché tao trén co sd cla 6xit nhom
(Al0,) vai phu gia [a oxit kém hodc Oxit canxi, 6xit magié hodc oxit
mangan.

Tinh chat co 1y coa hgp kim g }Dom khdc nhiéu so vdt hop kim CLl’I’lg

cu thé ahu sau: d cing va d¢ chong mon cliia hop kim gém cao hon, con
d¢ dai va gidi han bén udn thap hon (bang 2.6).

Bang 2.6. Bang so sdanh tinh chdt co ly
cua hop kim citng va hop kim gém

- Vil licu Po ciing HRA Gidi han bén (kG/mm®) Tudi bén
fthang A) Khi uén Khi nén nhigt 'C

Hop kim cimg BK 86 - K9 100 - 160 333 KOO

Hop kim cimg TK RE.5-91 70-115 400 0o

| Hop kim gom 1{M-332 92-93 30-40 300 1200

Uu diém chinh caa hgp kim gém [a ¢6 thé gilt duge do ciing &
nhiét do cao trong ving cat. Vi du. & nhiét do 1000°C dé ciing ctia hop
kim gom la HRC61, con dé citng cua hop kim citng HRC 28,

Gia cong thép biang dao hgp kim gém cho phép gidm do nham bé
mat so vGi truong hop gia ¢ong thép bang dao hop kim cing, bdi vi khi
gid cong biang dao hgp kim gém khong ¢6 kha nang hinh thianh hién
tuong leo dao.

Nhu viy. ¢6 thé {ng dung hop kim gém dé nang cao ning sudt lao
dong va hi¢u qua kinh &, dac bic¢t Ia khi gia cong tinh thép, gang, kim
loal méau va hop kim chiu lua.



CHUONG 3. VAT LIEU HAT MAl

Vit lieu hat may duge chia ra: vat ligu hat mai tu nhién va vt licéa
hat mai nhan tao. Vat liéu hat mai tu nhién bao gdbm: kim cuong, Korun,
thach anh, granat v cremen. Vit li¢u hat miu nhin tao bao gom: kim
cuong nhin tao, nitrit bo. korun dién trung binh, kérun dién tring, kérun
dién croOm va titan, korun nguyén khéi, cachit silic, cachit bo, Oxit crom,
Oxit sat vi oxit nhom.

3.1, Vat licu hat mai tv nhién

I Kini cieonyg.

Kim cuong 2 mot toai khodng san ¢d thianh phin hda hoc gém
cachon v hop chat axit sat, oxit silic, 6xit titan, 0Xit magie, 6xit nhom,
Oxit canxi vi oxit dong.

Hinh 3.1 [a cdc dang tinh thé cta kim cuong,

Hinh 3.1. Tirh thé kim cuong.
a,b) canh phdng séc: ¢) canh phdng cun; d) canh béc: e. bdc rdnk;
g, h.) hinh thoi: i} canh sdc; k) canh 16i; I} khai hop vuéng.

Kim cuong tu nhién cé nhimg tinh chat co 1y sau day:
- Trong luong riéng: 3,01 + 3,54 G/mm’
- Do cing theo thang Mooca: 10



- Do cing ¢ i 10600 kG/mm-

- Gi&i han bén udn: 30 kG/mm’

- Gidi han bén nén: 200 kG/mm*

- Madun dan héi: (7.2 = 9,3).10" kG/mm’
- Nhiét do néng chay: 4000"C

- HE 6 ma st 0.08 + 0,1

2. Korun.

Korun la mot loai khodng san ¢6 ciu tao gédm 6xit nhom
(80 +95% AL0,) vi mot s hap chat Khidc trong dé ¢é lién két hda hoc véi
Oxit nhom. Korun duge ding chi yvéu dé che two dung cu cho gia cong
tinh.

7

aJ. Granl.

Granat ¢6 thanh phin gom hop chit clla magi¢, mangan va sat.
Trong thuc t&, granat duge dung dé ché tao cac loai gidy rap phuc vu cho
vig¢e gia cong go, gia cong chit déo, gia cong da va gia cong cao su.

4. Thach anh.

Thanh phan chi yéu cia thach anh la oxit silic (9.5 « 18% Si0,).
Thach anh ciling duoc dung dé ¢hd tao gidy rap nhu granat hodc dd mii
iy rip d€ gia cong g6, da va cao su.

5. Cremien.

Cremen la mot loai khodng san ¢6 thanh phan gém oxit silic, cac
hat thach anh va cdc chit hitu co khic,

3.2, Vat liéu hat mat nhan tao

I K ciremg nhan rao

Kim cuong nhin tao cling ¢d cau tao nhu kim cuong tu nhién.
Tinh chit co ly cua hai loai kim cuong ndy ciing tvong w nhu nhau,

2. Nitrit bo

Nitrit bo c6 thanh phin gém bo, silic va cacbon. Nitrit bo cé do
cimg va cdc tinh chét gan gidng nhu kim cuong. Nitrit bo duge ding dé
ch¢ tao dd mai cho gia cong thép ¢é do cliing cao vit mai sac dung cu thép
€10,

Gia cong bang dung cu hat mii nitrit bo cho phép nang cao do
chinh xdc vi chit lugng bé mit,



3. Korun dién trung binhi

Korun di¢n trung binh [4 vat liéu hat mii chia ham lugng J6n
korun. Bd mai duge ché tao tir korun dién duoce dung dé gia cong thép
cacbon chua nhiét luyén v gang hop kin.

4. Korun dién trang
Korun dién trang dugc ché tao tir dat sét bang cdch nung né trong

fo dien. Tuy thude vao ham lugng ALQ,. korun dién triing duoc ché tao
thanh hai loai:

- YA9 chita 98.5% AlL0, va khoang 0,15% Fe,0,.
- YAS chita 96,5% A0, vi khodng 0,5% Fe,0,.

Tr céde loai korun dién trang ngudi ta ché tao dung cu dé gia cong
thép cacbon, thép gié trude va sau nhict luyen.

5. Korun dién crom

Korun dién crom duge chd tao tir dat sét bang cich nung trong 1o
di¢n ¢ pha thém quiang crom.

Tir korun dién tring ngudi ta ché tao dung cu dé gia cong céc loai
thép cacbon v thép két cau bing cdc phuong phdp mai tron trong va mai
tron ngoai,

6. Korusn dién titan

Kérun dién titan  duge ché tao tir dat sét bing cdch nung trong 10
dién ¢6 pha thém quang titan. Korun dién titan chita khoang 97% AlLD, va
khoang 2% Ti0,.

Tir kérun di¢n titan ngudi ta ché a0 dung cu d¢ gia cong cdc loai
thép cacbon, thép két cdu trude va sau nhiét luyén,

7. Korun nguvén khoi

Korun nguyén khéi 1a mot trong cic loai korun dién chis 97%
Al,0; (0xit nhom). Korun dién ¢6 do bén rat cao.

Tir korun nguyén khéi ngudi ta ché tao dung cu dé gia cong thép
da qua nhi¢t tuyén, gia cong hop kim chiu [ira v cic loai hop kim khac.

8. Cuacbirt silic

Cacbit silic I lién két héa hoco cba silic va cacbon. Cachit silic 6
do cing va do gion cao hon korun dién.

Tt cacbit silic ngudi (a ch€ tao dung cu dé gia cong gang, kim

loai mau, kinh, chit déo, da va cao su, dong thei dé mai sic dung cu hop
kim cing.
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9. cachit bo

Cacbit bo la lién két héa hoc cua bo va cachon (phan (ng héa hoc
Cla axit bo vii than coc trong 16 dién).

Tir cacbit bo ngudi ta ch€' tao dung cu dé nghién bé mat dung cu
hop kim cang, dé mai cdc chan kinh déng hé vi dé khoan vi nghién cic &
chin cua thiét bi do ludng.

10. Oxit crom
) Oxit crom I vat ligu dang bot ¢6 mau tir trang cho dén xanh den,
Oxit crom dugc ché a0 tir hop chit cha crom, cali va luu huynh.

Dung cy ché tao tir oxit crom duge diing dé nghién chi 6iét thép
cachon, chi tiét kim loai mau va cic loai kinh sili cat.

1. Oxit st

Oxit sit 1a mét loai bot hat nho ¢6 thanh phin cha yéu 1a 6xit sat.
Dung cu che 1o tir oxit sat duge ding dé ddnh béng cac chi tiét thép. chi
tiet kim loai mau va cdc loai kinh.

12. Oxit nhom

Oxit nhom 13 mot loai vat liéu hat mai duge dung dé ché tao bot

nghién, Dung bot nghién ndty ¢6 thé nghién va ddnh béng bé mat nhiéu
foal vat liéu khdc nhau.

3.3. Dac tinh co ban caa vat liéu hat mai
I Hinh dang har,

Hat mat duge goi cho phin nho ¢6 kich thude theo 1iét dién cét
ngang khong vuot qua Spum. Hinh dang cua hat mai duoe dac trung béng
ty l¢ wong quan giita chidu dai /, chidu cao # va bé rong b. Cac hat mai
€6 ba thong s6 (/7 va h) gin bang nhau duge goi 13 cac mai ding nhiét
hodc cdc hat mai binh thudng, cic hat mai nhir vay cé dé bén cao nhat.

Ciic hat mai ¢é dinh duoce vé tron vt ban kinh tir 3 + 30 nm. Géc
dinh cua cde hat mai dang kérun dién dao dong trong pham vi 40 + [45°,
trong d6 s6 lugng hat mai ¢6 gée nhon (géc nhd hon 90°) chiém khoang
25 + 30%, con cdc hat mai cé gée 1n hon 90° - khoang 70 + 75%.

Céc hat mai kim cuong ¢6 géc dinh va bdn kinh nho. Vi du, hat
mai kim cuong ACI12 c6 bén kinh r = 2,2 pm, cdn géc dinh khoang 57"
Khi cat biang dung cu kim cuong, nhiét d6 va bién dang ctia chi tiét giam.

2. D6 hat.

D6 hat ta do 16n diac trung bang kich thude hat. D6 hat duge chia
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ra cAc nhém va céc so hiéu sau day:
- D6 hat 16n: 200, 165 , 125, 100, 80, 63, 50, 40, 32, 25, 20, 16.
- Do hat trung binh: 12, 10, 8, 6, 5, 4, 3.
- Do hat nho: M63, M50, M40, M28, M20, M 14, M1(, M7, M5.

S6 hiéu va dé 16n ciia hat mai duge thé hién trong bang 3.1.

Bang 3.1. 86 hiéu va dé lon cua hat mai

! S6 hicu byt mai l B ldn cis hat mai S5 hicu hyt mai Hé Lom cda bat mai
(pm) ' . (pm)

200 2500 - 2000 M63 63 - 50
L6 2000 - 1600 M50 50- 40
125 1600 - 1250 M40 4028
100 1250 - 10060 M28 28 -20
RO 100G - 8OO M20 20-14
63 ROG - 630 M4 (410
50 630 - 200 MIG 10-7
40 500 - 400 M7 7-5
32 400 -3.5 M5 5-3
25 315 -250

20 250 - 160

16 200 - 160

12 160 - 125

10 i25- 100

] 100 - 80O

6 80 - 63

5 63 - 50

4 50-40

3 40 .28

3.6 cung

Vit liéu hat mai can phai cé do cing cao hon vat li¢u gia cong.
Néu do cing cta vat liéu hat mai bang hodc gan bang do cing cla vat
licu gia cong thi qud trinh cdt vin ¢6 thé thue hién duge nhung nang suat
cit khong cao. Hat mai ¢6 do cing thip duge dang dé nghién hoac danh
bong.

C6 nhiéu phuong phip dé xdc dinh do ciing cla hat mai. Mot
trong nhimg phuong phip d6 la ding mdy do do cimg MMT - 3 dé tic
dong 1én va liéu hat mai miii kim cuong c6 géc dinh 136", Tai trong lac
dong 12 20 = 200kG. Do cing duge xdc dinh theo phuong phdp nay 'a do
cing t¢ vi. Cic hat mai kKhdc nhau ¢6 46 cimg khdc nhau. Dudi day 1a mét
6 vi du vé loai hat mai va do ctng tuong dng: '

- Kim cuong tu nhién ¢6 do cting & vi 10.060 kG/mm’.

- Kim cuong nhan tao c6 do cing 1€ vi 10.100 kG/mm”.
36




- Nitrit bo ¢6 do cing t&€ vi 10.100 kG/mm”,

- Cacbit bo ¢é do ctimg 18 vi 3700 + 4300 kG/mm".

- Cacbit silic ¢6 do cing & vi 2800 + 3500 kG/mm*.

- Korun nguyén khéi ¢ do ciing & vi 2100 + 2300 kG/mm”.
- Korun dién trang ¢d do cing (€ vi 2300 + 2400 kG/mm*,

- Korun dién trung binh ¢6 dé cimg t& vi 2000 =+ 2200 kG/mm-.
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PHAN 1i
CAC LOAI DUNG CU CAT
CHUONG 4. CAC LOAI DAO TIEN
Nhém dao tién bao gém cdc loat dao sau day:
- Dao tién,
- Dao doa trén mdy tién (dao tién trong).

- Do bio,
- Dao xoc.

4.1. Dao tién

Hinh 4.1 Ia cic loai dao tien thong dung. Ching duoc chia ra;

- Thy thuéc vao dang gia cong (hinh 4.1a): 1. dao tién ngoai;
2. dao tién mac ddu; 3. dao tién rinh va dao tién cat dit; 4. dao tién trong
{dao doa trén mdy tién); 5. dao tién ranh; 6. dao ti¢én vat mép; 7. dao hén

lxdn kinh; 8. dao tién dinh hinh,

zopa I

12 13 14 15 16

Hinh 4.1. Cdc logi dao tién
38



- Tuy thudc vao phuong phip ga dat (hinh 4.1b): 9. dao tién tiép
tuyén: 10. dae tién huéng kinh.

- Tuy thudc vao hudng chay dao (hinh 4.1c): 11. dao tién trig
12. dao tién phai.

- Thy thude vao két cdu cha dau dao (hinh 4.1d): 13, dao tién dau
thang; 14. dao tién ddu cong thudng; 15. dao tién ddu cong vudt; 16. dao
tien dau thiang vuot.

Phin quan trong cia dao la phan cit (ddu dao). Hinh dang va ciac
gdc cua phin cit xic dinh thong s6 hinh hoc cia dao (hinh 4.2).

Hinh 4.2. Théng s hinh hoc ctia dao tién
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Phan cit cla dao (hinh 4.24) ¢6 ciu tao goém Tui cit chinh 1, udi
cat phu 2, mat sau phy 3, dinh dao 4, mit sau chinh 5 va mat trudc 6.

Dao tién ¢d cdc gdée sau day (hinh 4.2b): y - géc trude; o - gée
sau; oy - goc sau phui @ - géc nghiéng chinh; ¢, - géc nghiéng phu;
3 - gbc cit; B - goc sic; € - gée mai dao (goc dinh dao); A - géc nghiéng
coa ludi cat chinh.

Dao ti¢n duge ché tao theo cdc phuong phip sau day:

- Dao tién lién khoi.

- Dao tién han,

- Do tien lap ghép.

4.2. Chon dao tién

Khi chon dao ti¢n cin chi y dén nhing y&u (3 co bin sau day:

1. Logi dao tién phi thuge vao mdy gia cong. ddc tinh Qia cong,
chat litong bé mdt va dang sdn xudt.

Vi du, trong diéu ki¢n san xudt hang khéi sit dung dao tién
chuyén ding cho phép dat hi¢u qui kinh ¢ cao nhat, con trong san xudt
hang loat va san xudt don chicc thi sir dung dao tién chuyén ditng chi cho
phép trong nhimg trudmg hap dic biet khi hinh dang cga bé mat gla cong
kh(’mg cho phép gia cong bing cic dao tiéu chuan.

- Kich thiede dao ién phue thide vao kich thioe cia deai gu dao,
kich u’mm cra true ga dao va cong sudt cia mdy.

Khi ti¢n trong kich thude e dao tién phu thude vao duimg kinh
v chi€u sau 16 gia cong. Khi gia cong mat trdn ngoai ngudi (a4 thudng sir
dung cic logi duo tién lién khéi duge kep chat trén cic dai gd dao chuyén
dung.

3. Plutong phdp kep chat dao tién phy thuée vao hinh dang bé
mat gia cong. chdt wong gia cong va dane sdn xudt.

Vi du, dao diing cho gia cong tinh cdn phai duoc kep chit trén dai
gd dao cho phép di¢u chinh chinh xdc kich thudc gia cong. Trong san
xudt hang loat nhod va don chice bing mét dao ¢é thé gia cong rifu bé
mat khac nhau, cho nén phai chon dao sao cho it phii diéu chinh nhat.

4. Vat licu cua dao tién phy thuge vao vdt lidu gia cong, trany
thai bé mdt va ché do edt.

40



4.3, Dao tién ngoai (bang 4.1 + 4.13).

Bang 4.1. Dao tién loai ddu thdng co géc @= 60°, phdi va trdi

Pligam viimg ding: dé ticn thong thutmg vi lién viil mép

Ser clr g dait:

) , —
r
Kich thudce (mm)
_ . N Dao gdn mitnh
Duo gan manh thép gioé hep Kim cling
Ket ciu Tict Tict m
dien 0y D | n W8 Luai
B} H B H H Il
100 100
10| 16 125 S1I17]1107 16 125 5.5 G
Dao gdn manh thep gio , 125 , 125 _
. W 12 ] 20 150 7 21012 |20 150 1.5 7
125 125
':'*-;\ L 16 150 7 17 16 1 (50 9 9
N 16 125 16 150
lr%n 25 1150 | 9 | 26 25| 200 0 9
200
Yo gan mi::;?f)'p ki cting 50 20 }23 ] 21 20 2 i ia 12 12
150 130
—— - hl -
\:“\ i 30 200 12 :l 30 200 12 12
! 150 150
1357 L y 251200 |12 | 27 25 | 200 14 14
L_< )\ © 25 250 25 230
R ; 150 150
-] 40 | 200 | 14 ) 42 40 ] 200 14 14
Tlasy  tomd ! 250 250
L 200 200
£ Q}\\ © a0 | %) 00 | 4] 32| 30 | 30| g0 | 185 ] 18
i_ 45% 45 | 300 | 16| 47 45 | 300 | [8S | 18
200 ) 200 % "
10 300 16 | 42 40 300 ‘m:i—_:i__
40 400 40 400 .
60 500 22| 62 6l 500 28 23
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Bang 4.2. Dao tién ngoai ddu thdng c6 géc g = 60°,
phai va trdi

Phant viing dyng: dé 1ién thong thudmg vi tién cée true dai

Ser e g dit:

Kich thudc {mm}
Dao gin minh thép gio | Dao gan minh hgp kim cing
K&t ciu Tiet Tiél m
dién L . h dién L Loai
B|H B! H ! 1
100 100 ,
0116 | 155 | 5 [ 17]10] 16| 150 | 45 | 4.5
7
Diao gdn manh thep gid 12 | 20 Ili; T2 012 20 }gg 6 6
LN } (25 125
L \ E y 16| sy | 7|17 16| (55 | 65 | 65
- i ! 16 125 i6 150
TN ® 250150 5 9 | 26 25| 200 | 7 7
e t 200
(25 125
{rao g;'ifr manh hetp ki cung 2(] 20 l 5(] 9 2 L 20 2(] l 5(] 9 9
Logt! 150 (50
ﬁ‘ 1 30| g0 | 12] 3 30 | app 1Y 9
. i 150 150
TR ' | 25 | 200 {12 | 27 25 200 | 11| 11
t . |25 250 25 250
o Y o -
; Q‘:\\ ; 150 (50
so-]. 60’ 30| 200 [ 14142 401200 i1 | 11
“"7& Lom ' 350 250
[ 200 200
E %\ |f:= 20 1301 500 11432 ] 50 [ 30 550 | 15 | 15
Ploo? 35 [ 300 [ 16 [ 47 351300 (5 [ 15
200 _ 200
40 | qyq | 16192 40| 50 | 18118
40 300 30 300
B 60 | < | 22| 62 60 | S0 | 22 | 18




Bang 4.3. Dao tién ngoai ddu cong c6 gée ¢ = 45°, phéi va trai

Pham vi img dung: dé tién ngoai, tién mat ddu vi vit mép

Sor dé g dat:

Kich thuée (mm)
Dao gdn manh thép gio Duo gan manh hop kim cing
Két citu — —
Tiét Tiét
di¢n L im]|h dién L m a
B | H B|H
10 | 16 :92 6 171101 16 }(2}2 4] 8
Dan gdn mank theép gio | ;5 ] "’l‘i
i 3 12 | 20 I;b 70201121020 I;U 7 1
1 % ﬁ i 125 125
A5 I v -
= : ] 161 51 9|17 161 o | 9 | 12
® 16 125 16 1530
S T 25150 | 9 |26 251200 [ 9 (4
s 200
125 125 .
20 20 150 12 ] 2 20 20 150 12 14
150 150
Do g.:'ir] manh hop kim cung 30 20() 12 31 30 2(){) 12 18
[ 1 150 150)
( “T 2510200 ] 15| 27 251200 | 13 | 20
25 250 25 250
Tt I 150 150
401 2001 15| 42 401 200 13 22
"‘; 250 250
200 200
30 |30 300 | 8132 ] 30{30 500 ] 14| 25
35 | 300 | 18 | 47 45 1 300 14 25
2 200
40 %gi 23| 42 40 J)E} 15 30
40 [ )
40 al 238 23§ 62 60} -‘:E)(} 20 30
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Bang 4.4. Dao tién ngoai dau cong c6 géc ¢ = 60°, phdi va trdi

Pham vi itng dung: d€ tign ngodi. tién mit dau vai chiéu sau cit 1om

Sorda g ddt:

-
7[_
L

ke

Kich thude (mm)

Dao gén minh hgp kim cdng

K&t cau
Ti¢1 dién
L m a
B H
(00
10 16 (25 6 8
125
12 20 150 7 10
(25
16 150 9 (2
16 150
25 200 9 14
20 125 12 [
Do gdn eanh hag Kot cueeg 20 - : ‘:‘(; -
ﬂio 1 ] 30 200 12 18
! 150
: 25 200 13 20
! 25 250
= 50
i 10 200 13 22
250
200
30 30 200 14 25
a5 300 14 25
200
5 30
40 200 [ (
40 400
3(
60 <00 i6 )
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Bang 4.5. Dao tién ngodi va tién mdt déu phdi vé trdi

Phanr vi img dinp: d€ (ién ngodi. 1ién mal dau va tién truc bac.

Serdo i dat:

Kich thude (mm)

Do gin minh thép gié
o Dang A Dang B
Keteau Tict Tict
dién L m | h dién L m h
B |H BIH 1
100 100 I
0316 | 5g | 4 1171016 ] 5o | 4 17
125 (25
12020 5| Srafrraol gy s |2l
125 i2s | .
16 150 _l? i6 150 5 17
i6 125 1 6 (6 125
35 | 150 26 2511507 6 | 26
X in manh thep g - 200 2(]() )
[ang A 125 125
T i T 1202 150 120 450 & 42
t ! 150 | & 150
15} i | 30 | 200 31 300300 7 | W
&1___ © (25 125
z il 25 | 200 27 25200 7 | 27
25 250 | 10 25 250
Dang B (50 130
T 3 A0 | 200 42 012001 9 | 42
1 \.—-[ 3 250 250
18 t 150 150
- ) 2 b
™ % 30 | 31 200 3 30| 550 | 9 32
z ! 300 | 12 30 300
45 | 150 45 1 130
200 47 200 | 12 | 47
300 300
200 200
40| 300 42 401 300 1 12 | 42
40 400 | 15 40 400
60 | <00 62 60 | qon | 15 | 62
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Tiép bing 4.5

Kich thude (mm)
K&t edu Dao gin manh hop kim ciing
Tiét dién
B H L m
106G
10 16 125 4
125
12 20 150 5
125
16 150 5
16 150
25 200 6
20 125 )
20 - 150 )
Dae gdn manh hop kim cung 150
* 30 200 7
T 125
i 25 200 7
0 L 25 250
“ ! 150
w 40 200 9
- l 250
150
30 200 9
30 300
130
45 200 12
300
200
40 300
40} 400 12
60 500

Bang 4.6. Cdc logi dao tién ngodi mii nhon, kich thudc (mm)

Phanm vi wng dung: d€ tién tinh véi luemg chay dao nhé

Serdé gd ddt: dao tién tinh ngodi

]L___ 1

§
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Tiép bdng 4.6

Tiét dién

Két cau L
B H
10 la 100, 125
12 20 125, 150
I 16 16 125; 150
I
W L I 25 125; 150; 200
/5 . 20 20 125; 150
HES =
P i 30 150; 200
25 25 150; 200; 250
40 LAY 200; 250

Pham vi iing dung: dé ticn mat diu, 1ién true bac vatién mat ddu c6 16 tam.

Ser do g ddr: dao lién tinh mat ddu phai v trdi

Tigt dién

K&t can L
B i
10 16 100; 125
§2 20 125; 150
16 125 150
! 16
T 25 125; 150 200
’ t
L t 20 125: 150
@V T 20 30 150; 200
25 150: 200: 250
23 40 150; 200; 250

47




Bang 4.7. Dao tién tinh bdn réng kich thude, mm

Pham viting dung: dé tién tinh véi lueng chay dao lén

Ser s odd dgit:

.
Tiét dién
Két ¢iu B H L i a h
100
10 16 15 8] 17
125
125
12 20 {5 12 21
150
125
16 20 16 17
150
16 150
25 20 16 26
200
125 0
n 20 25 ( 21
*:J\ | 3 150
F L B 20 150
‘;_ I E+ 30 200 25 20 31l
150
200
25 30 25 27
250 '
150
25
200
40 30 25 42
250
200
30 300 40 30 32
30
45 300 40 30 47
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Bang 4.8. Dao tién mat ddu, phdi va trdi

Phant vi g dyng: de tien mal dau va tién mat bich biing an dao ngang,,

Sty da ga dae:

=

Kich thudce {mm}
Ko Duo gan mioh thép gié | Dao gan manh hop kim ciing
cledu TE [ Wl e |
dign " dien m o[
B | H B|H
100 100
107 16 4 117|101 16 5
125 125 + 7
25
12 | 20 :50 5121|1422 {E?} 4 9
125 125
Dao gan manh thep geo 16 150 L7 16 150 9
ey A
i T |16 35| 6 16 0| 3
L 25| 130 26 25| 13
P | ’ T 200 .
’-‘EI‘ { o, 200
m { 125 125
2
a0 | 291 150 2V |2V 150 . 13
30 | PV 85 3 | 170 15
200 200
150 150
25 | 200 27 25 | 200 15
Lrag gan owant hop kim cting 23 230 10 23 250 7
N J 150 150
i 40 | 200 42 40 | 200 18
’ 4 250 250
@ 30 200 12 | 32 30 200 9 18
J ap 300 30 300
45 | 300 47 45 | 300 20
2
40 200 42 40 200 20
300 15 300 16
40 400 i 40 400
0 62 60 23
b 500 500
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Bang 4.9. Cdc loai dao tién ranh, kich thude, mm

Phan vi fmy dung: ¢ uén rinh thodt ren

S dd gd dér: dao tién rinh phai va i

~h

K&t ciu Tict dign L a
B H
* 10| 16 | 100; 125 1:2;3
N 12| 20 125; 150 2:3:4: 5.6
P 16 {16 | 125,150 2:3:4:5: 6
t 25 [50; 200 B
o
201 20 125, 150; | 3:4:5:6;8: 10
30 [ 150: 200

Pham vi g dung dé tién rinh

Sar ded g it

Két cau Tiet dien L i N
B| H
| 101 6 | 100,125 2:3:4
pu o
- ; (21 20 | 125: 150 1; 5.6
- L
n * 16 | 16 11251501 4 5i6: 85 10: 12
3 o E T 25 | 150: 200
200 20 125, 150 4.5, 6; 8 10; 12
30 | 150: 200
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Tiép bing 4.9.

Pham vi tng dung: dé 1ien rinh rong

Sor dd gd dér: dao tién rianh rong

Kél cau

Tiét dién

B H L a
' 10| 16 HO(: 125 6; 8: 10 |
* 12 | 20 125; 150 6:8:10; 12; 14
. T 16 | 16 125,150
L 25 150; 200 | 6:8: 10, 12: 14;
© 1516, 18; 20
T 20| 20 125; 150,
30 150; 200;

Bang 4.10. Cdc logi dao tién ngodi c6 ludi bin kinh,

kich thude, mm

Phani vi dng dung: dé tén rinh ¢6 ban kinh

Ser do per ddit: dao ¢6 ludi ban kinh 16

]

Tiél dién

Két ciu 5T 0 L R
1O 16 L00: 125 0.5, 0.8:
! 1,0:1,5,2.0: 2.5
T
L ’ 12| 20 | 125,150 34
I
@ 16| 25 150; 200 4:5.6
[}
20| 30 | 150: 200 8; 10
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Tiép bang 4.10.

Pham vi g dung: dé 1ién ban kinh

Sir do gd dat: dao e6 uGi bin kinh 16m phai va trai

=\
L Tiét dién
K&t citu B q L R
| | 16 £00; 125 20:2,5
EE f 12| 20 125; 150 34s
L
- ! 16 1 25 150; 200 6.7 8: 10
RAY 1 @
* 20 | 30 | 150; 200 12: 125 14

Bang 4.11. Dao tién vat mép, kich thudc, mm

Pham vi img dung: 48 nién vit mép

Ser do gd dér. dao tién vat mép mot phia phai va trdi

[

i

(1t

K&l ciiu Tiét dién L )
B| H
10] 16 100
}
e - 12} 20 125 30" va 45°
]
t I 16 | 25 150
(\__'\ o
% 20 30 150
RN ¢




Tiép bdng 4.11.

Pham vi ing dung: dé tién vt mép

Sor do g ddi: dao tién vit mép hai phia phai v trdi

e Tict dicn
Két cau B i @
i | 16 100
I
. f 12 20 125
[
e t 0 n
"{’I} x 16| 25 150 307 Vi 43
!
® 201 30 150

Bang 4.12. Cdc loai dao tién dinh hinh, kich thudc, mm

Loai

Pham vi

Keét e . S 46 pa dat
dao g dung
D¢ tién ~t
; mat dinh 1 |
it hioh &
dinh b &, ;
hinh hing .
lang phuang |
(gfb phip an
: dao !E}%E .
ang vi {17 ,
ngang va K- Nlaind g
dé cat U _E% , ;I
ditt ;g 1
Bé tign
Dao mi_]\:\l :ﬁ:m 3
gm: bang
i phuong
o phip an
tuyén o
ngang, S

Ghi chii: kich thude cia dao phy thude vao bé mit gia cong,
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Bang 4.13. Dao tién cdt dirt phdi va trdi

Phom vi ting dung: dé ¢t da.

Ser do gd ddir:

)

Kich thuée (mm)

i Dao gan minh thép gid
K&t edu

Tiél dién

B H L '
100

10 16 16
125
125

12 20 20
150
125

Laa gan manh thep gio

I i 150
' 16 25 25
!
. .

.

. [+ 175
..!:l:ﬂ—‘l’ w

' 1 _ 150
20 30 30

200

200
25 40 40

250
30 45 250 45
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Tiép bang 4.13

Kich thuée (mm)
Dao gan manh hop kim cimg
o Dang A Dang B
K&t cau
Tiét | d
dién
L[1]a] L Lol
B H | 11
1GO 100
10| 16 12| 3 12 20 3
125 125
L0
125
12 | 20 16| 4 125 16 25 4
Do gidn manh hop kim cling 150
Dang A 150
L '
T
) 125
. 150
-y | 16| 25 20 5 150 20 35 5
i | : " 175
T = 200
Dang B I
» 150
S ! 150
\ i 200 1 30 25| 6 175 25 45 6
200
Tt * 200
eﬁ‘n:z/ © 175
i 200 g
25 1 40 35| 8 200 35 50
250 10
3000
200
30145 250 | 40| 10 300 40 75 12
400

55



4.4. Dao tién trong. (bang 4.14 + 4.19)
Béang 4.14. Dao tién 16 théng suét c6 goc p= 45°

Pham vi inig dung: d¢ tién 16 thong sudt hodc tién vit mép.

Ser do pa dai:
Wk

T T
///////”

Kich thuge (mm) Duimg
Két ciu Dao gén manh thép gio kinh 15
Tée't d l;:I . I I b m 2 |( z:ncr(:l])lg
-1-T-1-1-1-7- 30
16 | 16 150 60 6174 8 40
Daoganmanh o go | 200080 | *
HEVER T (501 60
vk ey I 200 20 (200 80 | 20 | 21 | 10 50
.-15”/‘ E'F 250125
= 200 80
25 {25 (250|125 25126 ¢ 12 65
3001 150
‘ Kich thude (mm) Buimg
Két cau Dao gan mianh hop kim ciing kinh &
T;}f:'tdilt:;]n Litlaln!lm gl('c:ncl?ll)lg
12112 125140 12110 6 30
150| 60
s e ke 16 16 1301601 16 | 13 | 5 40
T 20014 8O
' 150 | 60
I 20320 (200 80 (200 17} 10 50
i 250/ 125
2001 80
25 | 25 12500125| 25 | 21 |12.5 65
3001150
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Bang 4.15. Dao tién 16 théng suét co géc ¢ = 60°

Phum vi ing dung: dé tién 18 thong sudt va tién vat mép.

Serdlo gid ddit:

7

//

Kich thude (mm) Duding
Ket cdt Paogan manh thép gid Ignll]o
Tiét dién Ll i 1w gia cong
BI!H ‘ m {mm}
- - - - - - - 30
5
16 | 6 1301 60 16|17 ] 8 40
Dae gan manh thép gio 200| 80
1
HEVER : 150] 60
o ¢ N 200 20 (2007 8O | 20| 21 | 1O 50
5a‘/\§\ 1 a 250|125
1+ i
o 200| 80
25 | 25 |250(1251 25 | 26| 12 65
| 3001 150
Kich thuge (mim) Dutng
o Dao gan manh hop kim cing kinh I5
Kétcu Tiét dién [ | i n gia cong
B | H - ¢ m {mm)
3
12 ] 12 125140 12110]| & 30
150y 60
Daa gan manh hop kem cung 16 16 150] 60 16 13 ] 40
.w T 2001 80
= - = i
! { ' 130 60
PR —
L A 20120 (1200080 | 207 17} 10 50
N { 0 2500125
AN
NS ] 200 80
7
25125 [2504125]) 251 21 1125 65
300|150
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Bang 4.16. Dao tién l6 théng suét

Phant vi ting dung: d€ 1i¢n 16 khong thong sudt vi tién 18 bac

Serdér gad déit.

. 7 %
% i
- "‘,h ]
,/ g
77 /////

Kich thude (mm) Buong
K&t ciu _F)aogz‘in manh thép gid lg'nhnlé
Tiét dién Ll d ! n gla cong
BiH m {mm)
- -] - - - - 30
3
16 | 16 150] 60 16117 ] 4 40
200 80
[Yap gdn manh thep gio | 150 | 60 ]
SRl : 20 | 20 [200] 80 | 20 | 21 | § 50
N L » 250125
! sa
.._W% i © 300 | 80
N 25 | 25 1250(125125 26 | © 65
300|150
Kich thudéc (mm) Puting
K&t edu Dgf) 2an manh hop kim cung lfmh f¢
Tiét dién L l d h gig cong
B | H m {mm})
12|12 1251 40 1210 6 30
150| 60
[Tao gir manh hop kim g + 16 | 16 150 60 161131 % 10
Y N 200 | 80
<« T
{ f 150] 60
Al L 20 | 20 |200] 80 | 20 | 17 | 10 50
© 250|125
1
200 80
25 1 25 [2500125] 25 | 21 |125 65
300|150
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Bang 4.17. Dao tién tinh 13

Pham viitng dung: d¢ tién tinh 18 thong sust va 16 khong thong sudt.

Sor do gd deit:

i

d

/f//'///

Kich thude (mm)
Két ciu Tiét dién
5 i d L 1
. t £0 16 10 i25 60
NEN
T I
R ‘ + 12 20 12 150 80
L ]
5 { . - 16 25 16 175 100
. T
v 20 | 30 | 20 | 200 120

Loai dao: Dao 1ién rinh trong 16

Phar vi ting dung: dé tién rinh thodt ren trong 16

Ser dbo g déu:

v
0

Kich thude {mm)
K&l ciu Tiét dién .
B H d L ] 4
j }
= | T 10 16 10 125 60 2;3
—_ B
{ } 12 20 12 150 80| 1,3 4:6
: @
t 16 25 i6 175 00| 2:3; 46
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Tiép bang 4.17

Lodi due: Dao 1ién rinh trong i6 {dao phai).

Phan vi ting dung: dé tién rainh vudng gée trong 16.

S do pd ddt:

A,

Kich thudc (mm)
Ket cau Tiét dien
B H d L 1 a
{ | o | 16] 10 | 125} 60 2.3
> N 12 201 12 | 150 3 4: 5
iy - 2 T R0 4 8
{
7 : 16 |25 16 | 175 | 100! 5:6: 8 10
ﬁv_.l +
el 20 [ 30| 20 {225 | 1250608 1012

Bang 4.18. Cdc loai dao tién rinh trong

Loai dao: Dao 1ién ranh trong ¢é bdn kinh.

Pham viing dyng: de lién ranh trong 16 (ranh ¢ hin kinh),

Sordde pe dde;

A
3]
L Kich thudc (mm)
K&t ciu ——
Tiét di¢n d L [ R
B H
_* ) 10 | 167 10O 125 60 1; 1.5
el
— | 12 120] 12 150 3¢ 1.5;2
L
I ) 16 | 25 16 §75 100 1,5, 2,25, 3
1 .
v 20 130 | 20 | 225 125 35
R
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Tiép bang 4.18

Logi dao: Dao tién 16 va xén mat diu sau cia 18.

Pham vi ing dyng: 8¢ xén mat ddu sau ctia 16 mi khong cin gd lai chi tiél.

So do ga didr:

AP

S

Kich thude {mm}
K&t cilu o s
Tiétl dién d L | m
B [ H |
10 16 14) 125 60 b
]
i T 12 | 20 12 150 80 1}
I
"—f—*“ i 16 | 25 16 175 100 12
{
NN : 20 |30 20 | 225 ] 125 s
*_'_S =
25 1401 25 250 150 20
Bang 4.19. Cdc logi dao tién trong
Logi dao: Dao tign rinh chir T trong 14, -
Phany vi ting dung. d€ uén cic rinh chit 7 trong 13,
S dos et dat:
7
Lafs
Kich thudc (mim}
K&t ciu A Tiél dién L m 0 A
B H
¢ |10 16 125 4 5 5
i 2 5
=L T Btz 20|50 61 e
L 14 65 | 65 6
L ! 18 16| 25 175 8 9 8
. ; 22 [20] 30 | 225 12 | 10
_E - =
5
q S ¥ B | 40 250 15112
-—a 35 13 19 16
A. Kich thudc danh nghfi cia ranh.




Tiép bdng 4.19

Loal dao: Duo tién 16 tam.

Phani vi fmg dung: dé dé khodt 18 tam sau khi khoan va dé sita 16 tam.

Ser dob pd ddt:

7z
o Duimg kinh dao khoan h o
Két cau Tir Dén
2 4 3
t 4 6 5 30"
= =
(20 6 8 vit lon hon 7
~¥ 1 y) 4 4
% &
I 4 6 6 60°
4] Svialan hon | 8

4.5. Dao tién 16 ban tu dong (bang 4.20 + 4.22)
Bang 4.20. Cdc loai dao tién bdan tu déng ddu thing

Loai dao: Dao 1ién bin tu dong dau thang phai vk trii vdi géc ¢ = 90"

Pham viimg ding: dé tién cic bé mat irdon xoay vit tién vil mép.

Két cau Kich thude (mm)
Tidt dién m
=45" | i =60" ,
B|H| L fﬁ =20 (E‘:zo" ® =60:]
hoac hoac ¢=35
p,=45" | =35
i : 12 ] 20 | 125 7 5 3
\\ £ 16 | 25 1 125 8 7 3
] 150 8 7 3
r:?f* t 20 | 125 10 9 4
£ K{/ 5 20 | 30 | 150 {10 9 4
- 175 10 9 4
25 | 125 12 Ll 5
150 12 i 5
25 | 40 | 175 12 11 5
200 12 1 5
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Tiép bdng 4.20

| Loai dao: Dao tién bin tr dong ddu thing phai va trij ¢6 géc ¢ = 90,

Pham vi g dyng: dé tien cic bé mat ron xoay.

Két ciu

Kich thudc {mm}

Tigt dicn

B H . al
12 20 125
125
\ - 16 25 150
[ 20 125 10°
e 20 150 va
P—I g 30 175 35°
25 125
) 150
25
40 17
200
Bang 4.21. Cdc logi dao tién mdt ddu ban tu déng
Togf' dao: Dao tién mit ddu ban ty dong phii va tedi.
Pham vi ting dung: dé ticn mat ddu vi tién {ruc bac.
Két cau Kich thuge (min)
Tiét dien )
B H
12 20 125
125
i 16 25 150
, ! 20 125
o - 20 150
bl t -
[= - z 73
3
25 125
150
20
175
H) 200
L.oai dao: Dao tién mit ddu bén tr dong phai va trdi € gia cong o6 chdng tam.
Pham vi itng dung: & ticn mat ddu va tién truc bac.
K&t cau Kich thudc (mm)
Tiét dien L N
B H
12 20 125 5
T 125
\ : 16 25 50 6
T ¢ 20 125
pid + 20 m 150 7
il @ ‘ 175
&t f 125
. 25 150 7
- 175
- 0
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Bang 4.22, Cdc loai dao tién bdn tu dong phdi va trai

Logi duo.: Dao 1ién mat diau bdn tu ddng phai v trdi.

Phant vi tmg dung: d€ tién mat diw v tién true bic.

K&t cdu

Kich thudc (mm}

Tiét dién
L m
B H
12 20 125 2.5
16 25 125
3
\ 7 150
I 20 125
o' !
' 1 i 1 20 30 150 3
\ 4]
El VI ; 175
25 125
25 150
3
40 175
ZOOHh—
Logt due: Dao tign vat mép bian w dong phai va trdi
Phem vi g dung: dé tien vit mép
Keét cau Kich thuée (imm)
Tiex dig
i€1 dién L n o
B H
. ' 12 20 125 !
N ; 25
12 25 1
i { i £SO
&7 ©
oS ¥ 30 L0 | 5 | 0.45v60°
175 ‘
16 175
40 2
200
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4.6. Dao tién 16 ldp trén truc doa. (bang 4.23 + 4.25)

Bang 4.23. Cdc loai dao tién 16 gé vuéng géc trén truc doa

Loar dae: Dao tién 16 gd vudng gde trén true doa

Phliam viting dung: d€ tién 16 thong sudt 1rén may doa ngany, mdy khoan, miy tién

dungv..v.
Ser ddei gl it )
iy
777777
57
Fd
B Két ciu Kich thudc {mm)
Tict dien L
i B H m
b
i 8 8 25; 30 40 5
pgE L 10 10| 30:40: 50 6
E;k;ﬁ;,/’ ks 12 12 50; 60; 70 8
JT&: l 16 16 70; 80; 90 8
- 20 20 80; 100 L1

Lodai due. Dao tién 16 bac gi vuang g trén true doa

Phant vi iimg dung: d€ tién 16 khong thong suot (rén miy doa ngang. miy khoan,
may tién dingv..v.

Ser ey pet deir:

gy
on”
-l
Két ¢cdu Kich thude (mmy)
Tiét dién L
i B H
N & 8 25: 30; 40
] : 10 10 30: 40; 50
- 12 12 50; 60; 70
R i 16 16 70; 80: 90
20 20 80; 100




Bang 4.24. Dao tién 16 gd nghiéng trén truc doa
mot goc ¢ = 45°

Phant viamg dung: de (1¢n 16 thong sudt trén miy doa ngang, mdy khoan. may tién

dimgyv...v,
Ser o i d:
K&t cau Kich thude (mm)
Dang A Tiét dién m
i
. T B H L Dang
"“‘»';":' = S——
* pu)
]
2
—J5"
8 8 25; 30; 40 i 6.5
10 10 30; 40; 50 6 8
Dang B 12 12 50, 60; 70 7 9
:: 16 16 | 70,80:90 | 9 10
¢ 20 20 80:100 | 12 | 14
& S
Y Iy
2,
i-jj
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Bang 4.25. Dao tién 16 gd nghiéng trén truc doa mét goc

Phani vi ting dung: dé tién 15 thong sudt trén mdy doa ngang, mdy khoan, mdy tién
ding vi cibe loal miy khac

Ser dled wi dit:

Két ciu Kich thude (mm)
Dang A Ti¢t dién L m
ﬁ ¥ . B H Dang
L A B
¢
E i
K 3
2 8 8 | 25.30:40 | 5 5
14 10 30: 30; 50 6 6
Dang B 12 12 50; 60: 70 7 8
]
T
L 16 16 70; 80; 90 8 Il
=t f5°
}
V] @ 20 | 20 | so;100 | 8 | 13

o7



4.7. Dao tién ding trén may rovonve (bang 4.26 + 4.39) -

Bang 4.26. Cdc loai dao tién dung trén mdy rovonve

Pham vi g dung: 8¢ tién 16 théng suot.

Ser dos gt ddiit:

Két citn Kich thude {mm)

t
--rqd ‘ h—% d o 7 8 10
L 25 30 30 40

Lol daa: Dao tién 16 bic.

Pham vi img dung: € tién 16 bac vi 16 khong thong sudt.

Ser dr g déir:

K¢t ciu

o
b
N
7
=
e
)

40
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Tiép bdang 4.26

Lowi dao: Dao tién 16 phai va trdi pd vuong gée trén truc duo.

Phant vi ting dyng: A€ 1ién mat try ngodi vi viill mép.

Sor oy gei dei:

| -
e
I+,

K¢t ciu Kich thudc (mm)
Tict dién m ]
p=45" | p=60"|¢p=75"
Dan thep qo } B H L | p=35" | g=35" | ¢,=20"
T\ = R 8 | S0 4 3 2
]
- L o | 10 | 60 5 4 3
- : 12 12 70 6 5 3
“ R A
L/ .
I L > i 16 16 80 8 6 4
B 20 | 20 [ 1007 10 8 5
| 25 25 | 125 12 10 6
Bang 4.27. Cdc logi dao tién ditng trén mdy rovonve
Lowi dao: Daotién 16 phai v trai dong (rén mdy ravonve
Pham vi ting dune: dé tién mat tru ngodi v vil mép.
Serdor ek deir: {(xem bing 4.26)
K& cilu Kich thuée (mmy
Dao gan manh hgp kim cing N
._ Tict di¢n m N
ke gan manh hopr ki C[mgi ¢ :4511 P 3(1[][- \(P =75r1
J\ B | H | L | =35 1¢p=35"p=20"
b= : ‘ g | 8 | 50 4 3 2
i t 0|10} 60| s 4 3
“ . I :
LA/ : o
@l 7 I 12 12 70 6 5 3
o ! 6 16 80 8 6 4
20 20 100 10 g 5
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Tiép bdng 4-27

Loai dao: Dao tién hinh chi nhat diing trén mdy rovonve.

Phart vi ing dung: d€ ién ngodi trén miy rovonve.

St dod poi (gt

Két cau Kich thude (mm)
Tict dién L m
) i B H ¢ th
a J
t !
_ 2 | 12 | 30
&\\ “ 30; 435; 60
o } 14 ] 14 | 60

Loai dao: Dao tién hinh try ding trén miy rovonve.

Pham viing digng: ¢ tien try bie (rén mdy rovonve,

Ser der e det.

T

1 A

h‘ A adntes i

KEt cdu Kich thude (mm)
11
. i d L I
A
=]
? : £ 90 30; 45
_/f—-—\ 15 60; 9( 30: 45
@/ 20 75,120 60; 75
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Bang 4.28. Dao tién phdi va trdi véi @ =90°
dung trén mdy rovonve

Pham vi g dung: dé tién ngoai khi gd vuong gde vai truc dao.

Sorddor pet ofdit:

Kt cau Kich thuéc (inm)
D30 thep gie Do thép gid
| Tiét di¢n L
\ . B | H
N 8 8 50
I 10 10 60
! 12 12 70
= 16 16 80
20 20 100
25 25 120
Dao gin manh hop kim cimg
Uae gan mank hap kim cung Tiél dién L
' B | H
| i 8 8 50
L 1) 10 60
, 12 | 12 70
5,_[ i 16 16 80
20 20 100

Bang 4.29. Dao tién truc bdc dung trén mdy rovonve

Pham vi ting diung: & 1i¢n ngodi khi gd_dao nghiéng.

Serddér gt det:

f
! '1[‘,‘ PR
i
’y !!
l__ - .
K&t cau Kich thuée (mm)
1 Tiét dién L
x B H
T 8 | 8 50
L A 10 10 60
7 / o 12 12 70
iy 8 ) 16 16 80
© 20 | 20 90
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Tiép bdng 4.29

Pham viitng dung: dé tien ngodi v mat ddu trén mdy ravonve ¢6 truc dao ngang

So do ga ddt:

LA

U

K& cau Kich thude {mm)

Tidt dien
B | H L

12 12 30
14 ) 60

Lodi dao: Dao tign tiép tycn phii va trdi ding uén mdy rovonve

Pham vi ting dung: dé tien mat bac ngodi coa chi tict

Ser o gdi ddit:

A

K¢Ct ciu Kich thude (mm)

Tigt dién

=] j=\ B H L

! 8 | 8 50
10 | 10 60
12 | 12 70
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Bang 4.30. Dao tién mdt ddu ding trén mdy rovonve

Pham vi ttng dung: dé 1ién mat diu cda 16 ¢6 chidu siu nho rén mdy rovonve.

Serelo g der:

[

sy
K&l v Kich thude (mm)
d 1‘ [P“

|

~%L - s o bl
L { 15 90 45: 60
| 20 120 45; 60

% 9 {1

Logi duo: Dao ign 10 ¢6 gie @ = 60" ding rén mdy rovonve.

Plran vising dintg: o€ 1ien 16 thong sudt v vt mép.

Serede et it

KEt cau

|

I

ik ¢ '
S t

<
A t

-

Kich thudc mm)
Tiét dicn |
8 u i
¢l 0 25:30; 40
8 8 25, 30. 40
10 L0 30: 40 50
12 12 30, 60: 70
16 16 700 80; 60
20 0 800 100

m tp t|]
2
3

3.5 1

45 hoac
6 40)
5
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Bang 4.31. Cdc loai dao tién trong diing trén mdy rovonve

Pligm vidimg dung: &€ i¢n 16 thong sudt vi vit mép.

Seredes g dgi:

|
i
; K&t cau Kich thude (rmm)
- Tiét
i . m
; dign
) : . L P =15" lp =307 =45"
?\ I B i H P, =75" kp,=40" @, =55"
t
s 6|6 2530:40] 35 [ 35| 3
£ / . 8 | 8 {25 30,40 5 5 4
FNL i (0] 10 [30:400501 6 6 5
v 12 [ 12 150:60;70 | & 8 | 6
16 | 16 70; 80, 90 Lo 1O 8
2001 201 80 110 12 12 1)
Logi dao: Dao tign trong ¢6 g6c ¢ = 90" ding trén may 1rén may rovonve,
Phone vi g dung: dé uen 16 bie
Serdei g d(}-.f..'. ) -
- K&t cdu Kich thude (mm) )
Ticl dién !
B H L
i
+
{ 6 6 25: 3040
L —_— R K 25, 30 40
T 10 10 30; 40: 50
» by 12 (2 50: 60 70
ol ko= a (6 (6 70: 80 90
20 i 20 80 IO
L - -
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Bang 4.32. Cdc logi dao tién 16 va ranh
dung trén mdy rovonve

Leaai due: dao tién 16 théng sudt

Pham vi ting diprg: 38 tign 16 thong sudt trén may trén mdy ravoave ¢é truc quay run

ngang.

Ser e gd ddir

LA
Két citu Kich thude (mm)
d L |
@97\ 1 i 10 70 35
7 . i { . :l 90 55
,f T
! 100 50
‘ L0 60
6_\; ——— s 120 0
- 130 80

Loul dao: Dao tién 16 khong thang sudt

Phan vi wmg ding: dé tién 16 khang théng sudt v tién mat ddu ren mdy trén may

rovonve ¢é true quay ndm ngang.

Serder ok dldit:

g -

e
K&t cau Kich thude (mm)
i L |
¢ 130 80
T

j Ii . "-‘t:

! [ 20 150 90
{

e 170 100




Tiép bdng 4.32

Lowt dao: Dao tien riinh thodt ren

Pham vi jmg dung: d€ tién rinh ngodi thodt ren trén mdy trén mdy rovonve ¢é truc quay

nam ngang.

Ser o gt deie:

LT

10

e
E -
Lo i
I+ T
T K&t ciu _ Kich thude (mm) N
i Tiet di¢n L "
T B H
. l
- ! 8 8 50 ;152
L= T 10 1o 60 £.5:2; 3
t i 12 12 70 1,5:2:3: 4

Bang 4.33. Cdc loai dao tién rdnh va vdt mép
diung trén may rovonve

Log! dao: Dao tién ranh thoidt ren

Pham vi tiny dung: d€ tién rdnh ngodi thodt ren trén midy ravonve ¢d truc quay nim

ngang.

Seor dey g n’cj?f :

. .!
—
Keét ciu Kich thudc {fmm)
| d L ] i
! f K 10 90 S0 1; 152
— 15 130 80 1,5:2: 3
uﬁ- AN 20 170 L0 1.5; 2; 3; 4
e
1
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Tiép bdng 4.33

Lowi dueo: duo tién rinh.

Phyn vi ting dyng: dé tién ranh ngodi trén mdy rovonve ¢6 tryc quay nim ngang,

Ser do ga ddt:

e
B ."/'/.'/./ .,_}
Két ¢l Kich thude (mm})
Ti¢l dién ] ]
B H 4
P 12 12 50 203 4:5:6:8
S ming -
i4 14 60 345608, 10
Logi dao: dao tién vt mép phal v rdi ¢6 gdc ¢ = 457,
Pham vi ting dung: d¢ tién vat mép
Sar o gii deht;
[
I+ —
=
|+
K&l cau Kich thudc (imm}
Tigt di¢n L m
B H
] 3
8 8 50 l
&) L 10 10 60 l
12 12 70 l
1_\\ \ | < 16 16 80 2
L . 20 20 100 2
) 25 25 125 2

77



Bang 4.34. Cdc loqi dao tién vit mép dung trén mdy rovonve

Lol dao: dao tién vat mép hai phia,

Pham vi g danyg: d¢ vit mép khi tién rinh cho nguyén cong cit didt tiep theo.

Ser der ga der:

Két cau

Kich thuée (mm)

Ko

-

Tiét dién

B H L m ul
0.8
8 8 50 172
1.2
10 10 60 2.2
16 80 2.2 45
i.2 Vi
i2 70 22 30
12 1.2
20 100 2.2
2,2
16 25 125 35

Logi deo. dao tién viit mép mot phia.

Phan vi ting dung: € 1ién va vit mép trén miy rovonve ¢6 truc quay nim ngang.

Sercdid gt dii:

.

H- -

Ny

K&t cdu

Kich thude (imm)

L

A |

d L
L5 90
20 120

78




Bang 4.35. Cdc loai dao tién vdt mép dung trén mdy rovonve

Logi dao: duo tién vit mép hai phia,

Phani vi iy dung: dé vat inép khi tién ranh cho nguyen cong cat dit tigp theo trén mdy

rovonve.

Ser do g dait:

Lo
K&t citu Kich thude (mm)

| BTlel dién v L " o
I

y 12 12 50 345 ] 60;90

L

t

[=d]

7 14 14 60 2:3.4 | a0: 90

Logi dao: dao tién vt mép hai phia.

Phant vi tng dung: d& vat mép khi tién rinh cho nguyeén cong cit di tip theo rén mdy

ravonve.

Ser dler peb diit:

i
1
1

K&t cilu Kich thudc (mm)
T 10
. 1:;Fu.l dién - L 4 o

H" T

T I 12 12 50 2:3,4 | 60;90

Ty

'“:l:,/’ = !
Ry ; ©

! / 14 14 60 2:3:4 16090
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Tiép bang 4.35.

Louai dao; dao tién vt mép 14.

Pligm vi ting dung: dé viit mép 16,

Serds g ddr:

Két ciu Kich thude (mm)
E;l"u.l di¢n - L o
A {
-
Tﬁ ; 6 6 25030040 | 015
! 8 R 23; 30; 40
N 10 10 30; 40: 50
/ - 12 12 50: 60: 70 vt 30
- 16 16 70; 80 90
20 20 80; 110

Bang 4.36. Cdc loai dao tién vdt mép tron ding trén mdy rovonve.

Logi dao: dao tién vt mép tron mot phia. phii vi i

Phen vi atny dung: d€ vat mép .

Ser oy ga dar:

1

K&l cau Kich thudc {(mm}
b
- b D d 1 =25 | o=30"
~ 4.5 4 2.5
. =i 53 32 5 4.5 3
647\ 1H: : 6 5.5 3.5
= S THA 6 6 4
\ ] 4 s 5
4 5.5 5.5
Lo 68 42 4 6 6
4.5 7 7
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Tiép biang 4.36.

Lagi dao: dao tién vt mép tron hai phia,

Pham vi fing dung: € vit mép khi tién rinh cho nguyén cong cat dift 1iép theo.

Ser do ga dén,

K&t ciu Kich thudc (mm}

- D d B b hl (p”

' 3:/” 6 0,8
L 6.5 1.2 45
1] 52 32 o | 8 1.7 Vit
Bitsn (o | 22 30

T o | 2.7
- 10 335 ,',; 45
) 68 EY) . - vt
- 2.7 30

1210 | s

Bang 4.37. Cdc logi dao tién géc luon ding trén mdy rovonve

Logi duo: dao tién goc luan.

Pham vi ting dung: d¢ uén tinh vi ten bin kinh trén may rovonve ¢6 truc quay nam

ngang.

Sor dér gei ddi:

|+! ]
I
|
l+| j
PR
K&t ciu Kich thudc (imm)
H H, L
= 1
T
12 12 50 2234506
( -
] S 14 14 60 | 3:4:5:6:8
/r
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Tiep bdng 4.37

Lagi duo. dao tién gde luan,

Pham vi ting ding: dé tién tinh vi tién ban kinh (rén mdy rovonve ¢d true Jquay nim
ngang,

Ser dé gei dar:

A,

_F - —B 1
45 =1

K& cau Kich thude (mm)
H H, L R
p £2 12 50 | 2:3:4:5.6
1 -
. x i4 (4 60 | 3:4:5:.6:8
R

Loai dao: dao lién goc luon,
Pham vi tmg dung: d€ tién ban kinh & mat diu chi tict,
Sor ey vet dldit:

K&t cau Kich thude (mm)
H H, L R

2 12 50 2.3, 4;5:6

60 3.4:5 6,8

YR
|
s
=
=
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Bang 4.38. Cdc loai dao tién dung trén may rovonve,
kich thuée, mm

Logi dao: dao tign bin kink ¢6 Wi cit 16m.

Phany vi sng dung: a8 tén bin kinh trén nKiy rovonve ¢ true quay nam ngang.

Ser des gl cheit:

FB-

K&t cau Kich thudc (mm)
A H, L R
lz 12 t2 50 2:3:4.5.6
S ——
L\ K
Y Tt I4 (4 60 | 3:4;5:6:8
"

Logi duo: dao tén riinh ¢6 kit cdu teon,

Pliem vi ttng dung: dé icn rinh ngoii.

Strdo ver odi:

&

K¢t ciu Kich thude (num)
D d ] b
6 1.5
52 3z 6 2
¥ 2.5
8 3
7 2
68 42 9 25
1 3
| I3 3




Bang 4.39. Cdc loai dao cdt ditt ditng trén mdy rovonve

Lodi duo: dao cat dinn 6 két ciu trom,

Phem viing dung: dé ciat din

Ser dé wi ddt:

e
K¢t cilu Kich thuge (mm)
D d | b
0.5 1.5
52 32 7 2
o Y 2.5
I 3
9 2
68 42 13 2.5
14 3
15 4
Logi dae: dao cat ddt phal vi trdi
Phap vi img dung: a8 cit dint
Ser cer par der:
AR
M=
==
= ,// g n,
[ li 7PII
K&t cau Kich thude (mm)
B H L Iy | i
4 1.0
3 2 G0} 1.2 6 1.5
i . 8 | 20
) 1O 2.5
{ 10 3.0
t
n = | M ] 13 20
{ t 4 t8 110 17 10 2.5
12 3,0
15 4.0

24




4.8. Dao bao (hing 4.40 + 4.46)

Bang 4.40. Dao bdo ddu cong

Logi duc: Dao bilo ddu cong phai va trdi cé goc p = 45°

Phan viting dung: d& bao tho mat phing.

K&t cau Kich thude (mm)

Tiét di¢n m*

B H 1 Il Il

a0 gan manh thoo quo

I ‘ L0 16 | 150 | 45 5 5.5 6

— ——

12 20 1 200 | 55 7 7.5 7

it

16 25 | 250 | 65 9 9 9

FT
L
LY

20 30 ;3000 80 |12 ] 11,5 12

25 40 | 350 | 100 | 14 14 14

Liao gder mant hop kam cung

Laart
30 45 1400 | 120 | 16 | 185 18
1
i w0 | 60 | 500|150 2] 23 | 23
f
[34]
1
b
,}-&\ @ *1: Dao gan manh thép gio.
R ! *11: Dao gin manh hop kim cing. loai 1.

* [1[: Dao gan manh hgp kim cing, loai 11




Bang 4.41. Cdc logi dao bao

Logi duo: duo bao diu thang phaii va tdi ¢6 goe ¢ = 45"

Plani vi itng dung: &€ biao thd mét phing.

K&t ciau Kich thude (mm)
Tiét dién L m
7= i Loai
\ 'll v B H [ I
- : o | 16 £50 5.5 6
ERN t
L ! 12 | 20 | 200 7.5
e ; 6 | 25 | 250 9 9
G ‘ 20 [ 30 | 300 | 115 12
AN 25 40 350 14 14
. i 30 | 45 | 400 (8.5 18
) 40 | 60 | 3500 23 23
Lowi dao: Dao bao dau cong. _
| Phan viting dung: dé b tinh mat phang.
| Két ciau Kich thudc (mm)
B H L [ 1 I a
— ¢
(= Swu— T 16 25 250 | 65 20 16
h 20 | 30 | 300 ] 80 | 25 20
/ 25 40 350 | HOD 30 25
' 4 30 45 00 | 120 35 30
|‘? 40 | 60 | 500 | 150 | 45 40
Bang 4.42. Cdc loai dao bao tinh
Loai due: Dao bao tinh rong ban
Pham viting dung: d€ bio tinh mat phang,
Keét ciu Kich thude (mim)
Tict dicn [ 1 o
B H .
{
i 16 25 250 20 | 14
t 3 25 18
— , 20 30 300
o T 25 40 350 30 22
! 30 45 400 35 25
i 40 60 500 45 35
1




Tiép bdng 4.42

Logi dao; Dao bio tinh diu cong hai phia.

Pham viimg dung: d& bao tinh mat phang vi vit mép.

K&t ciu Kich thudc {mm)
Tié1 dién
B T L ]
(— ¢ 12 20 200 55
T ]
__11 // = 16 25 250 65
.T_j"_
[L_/- 20 30 300 80
~ t 25 40 350 100
T T
v 30 45 100 120
a0 60 500 150

Bang 4.48. Dao bao ddu cong phdi va trai

Pham vi ting dung: dé bao (xén) mat dédu khi chay dao theo phuong thing difng.

Két cau

Kich thudc (mm)

o . Tiét dién ] L | m
Dao pan ménh thép pid B H
== L

1 3
- 10 16 150 as | 3

A g
) [ 12 20 200 55 4

z I
16 25 250 65 5

Dac gan manh hyp kim cang

t 20 30 300 80 6

I i
T T 25 40 350 LOO 7

|t
30 45 400 120 8
40 60 500 150 10
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Bang 4.44. Cdc logi dao bao

Leoai dao. dao bio xén mat ddu phat va trii.

Pham vi ting dung: dé bao (xén) mit diu khi chay dao theo phuong thing ding,

K&t cau

Kich thude (mm)

BTié’t di(f:r]l_i L m

10 16 E50 5

I 12 20 200 6

rﬁ/ . ' 16 | 25 250 8
| ‘I‘-‘ 20 30 300 10
* 25 40 350 12.5

30 45 400 15

40 60 500 20

Lodi dao: dao bho rdnh v cit da.

Phani vi tmg dung: A€ hao riinh va cit da.

Duo gan manh thép gi¢ (mm)

Tict dién L l N a m

B H

Dag gdn mash thew qo

12 20 1200 | 55 | 254 5 4

{

16 25 | 250 65 | 30| 5 4

-_— —-—n-_l

20 30 + 300 | 80 130 6 5

25 | 40 | 350 | 100 | 40 | 8 | 6

3n 45 1 400 | 120 | 45 | 12 [y

40 | 60 | 500 | 150 | 60 | 15 13
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Bang 4.45. Cdc logi dao bao

Logi dao: dao bao ranh va it dit.

Pham vi itng dung: ¢ bao ranh va cit di,

K&l ciu

Kich thude {mm)

Dao gan manh hop kim cting (inm}

e gdr manh hop kem cung —Il:;ié’[ die}: L | 1, a m
7 ‘ 12 [ 20 {200 | 55 | 25| 5 | 4
i } 16 25 250 65 30 5 4
T n 20 30 1300 80 | 30} 6 5
8 6
25 40 | 350 | 100 | 40 L0 8
WY ¢ TREE
Gl s = 0| 45 | 400120 | 45 | 12| 10
B i | 16 14
16 14
40 60 | 500 | 150 | 60 | 20 18
25 22
Loai dao: Dao bio rinh dudi én phai va i
Phlam vi itng dung: & biao rinh dudi én,
Tié1 dién L m
B H
L
= -
7 T 16 25 225 t5
: t
7 l te, 20 30 275 20
[ oA K 25 40 350 25
30 45 400 35
Bang 4.46. Dao bao ranh
Lodi duo: Dao bio rinh dudi én phal v trdi.
Phem vi ting dung: 8¢ bae rinh dudi én.
Kétcau Kich thude (mm}
B H L a m
& 25 225 2 18
FH IL 16 25 | 225 3 18
£
% ; ] 20 | 30 | 275 | 3 20
£
- 5 - 5
\\”h 20 a0 275 4 0
25 40 350 5 30
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Tiép bdng 4-46_

Loai duo: dao bio rinh ban miy phii va trdi.

Pham vi timg dung: dé bao rinh chir T & ban mdy.

Kich
Két cau thudc B H L a m
ranh
1G 12 20 175 +
T . 12 6 | s
il - 14 16 25 225 6.5
£ ¢ 8 8
’f 22 | 20 {30 [275| 10 | 9
28 25 40 350 12 I
36 3G 45 400 16 15
4.9. Dao xoc (bang 4.47 + 4.49).
Bang 4.47. Cdc logi dao xoc
Logi dao: dao xge hai phia c6 g6c @ = 45"
Phavt vi tng dung: ¢ gia cong thé mt ngodi v mal trong.
K&t cau Kich thude (mm)
Tict dicn
B g L I m 1
12 20 | 250 | 35 11 1,5
16 25 | 300 | 40 14 1.5
S / . 20 A0 | 350 | 45 17 2.0
<L ] 3 25 | 40 | 450 | S5 20 2.0
rd
A 30 | 45 | 500 | 60 24 3.0
4 60 1 600 1 70 30 30
Logi dao: dao xoc ranh then.
Phar vi ting dung: d¢ xoc rinh then v cdc rinh thong thuting khac,
[ Tict dien Ll oala | R
T_‘—(;.tL * B | H -
N —L 16 | 16 {300| 8:10 | 14| 80 | 40| 30| 24
t L =
{ : i 20 | 20 1350 HO; 2] 18 [120:1500 45 | 30| 30
rz’?‘:l:li[: 25| 25 {450 |14:16| 23| 150 | 50| 40| 37
o, T
' 301 30 | 500 18:200 28 200 | 70| 50| 45
40 140|600 200 | 381 250 | 90| 65| 60

%0




Bang 4.48 . Cdc loai dao xoc

Loai duo: dao xoc riinh.

Phunr vi ting dung: dé tien ranh va cit din,

Tié1 dién
B IH L a n ] Ll m
12 120| 250 10 8 o0 | 30| 5
F‘}t ' 16 250 300 | 12 | 10 | 80} 35| 6
I
W ‘ 20 {30 350 |l4:l6] 11:13 ] 100] 45| 7
25 140| 400 18 L5 130 50 9
30 145 500 20 17 150] 557 11
40 (60} 600 §24:28; 20: 24| 180| 55| 13
Logi dao: dao xoc tinh,
Phany vi iing dung: & gia cong tinh mat ngoai viv mat trong.
Tiét dién L Tiét dién
B H B H
— H pe - B |- pe——
12 200 ) 200 25 40 350
16 25 | 250 30 45 <00
20 30 | 300 40 60 500
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Bang 4.49 . Cdc logi dao xoc

Loai due: dao xoc 16 hinh chir nhat.,

Plicim vi ting dung: d€ xoc 16 hinh chir nhis,

Ti¢1 dién

B 0 L a
10 6 120 5:6
12 20 150 8 10
16 25 200 12:14
20 30 250 16; 18
25 40 300 20, 25
30 45 400 25: 30
40 6() 500 30; 40
Loal dao: dao xoc ban kinls
Phant vi img dung: 4é xoc rinh bian kinh.
Tiét dién
| M e _...] B i"‘ n
B X L R
Lo 16 150 34
12 20 200 3.6
16 15 250 7.5
Iea A 20 30 300 9: 10
Loai dae: Dao xoc¢ ¢6 1i¢1 dién tron
Pham vivg dung: &8 xoc 16 hinh tra vt bé mat cong.
Ti¢t dién L d
- # = 8 3 B H
';j =T p N
—_ t-—-—] 8 -
- S &0 4
| ™ 10 - 90 5
‘i l 2 - 100 6
L7 5,_';;".“2,_:;;'}{._* 16 16 200 8; 10
I
i @ 20 250 1215
’, 20
: a0 300 1820
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4.10. Dung cu khoan 10 tam (bing 4.50 + 4.53).

Dung cu khoan 16 tAm bao gém dao khoan va dao khoét.

Bang 4.50 . Dung cu khoan 16 tém

50 higu

Loai

Két cau

Pham vi tng dung

v

Pé khoan I8 tam cé
dudng Kinh
d=035+1.5mm.

Pé khoan 18 tam ¢é
duang kinh
d=0.5+6mm
{loai by,

V1

B¢ khoan 16 tam cé
duong kinh
d=0.5+6mm
(loat ¢).

VII

Pé khoan & 1am ¢o
dudmg kinh
d=8=+12mm

KH

Dé khoan 18 tam cé
duding kinh
d=1.5+6mm
(loai a).

3b

m

Pé khoan 15 1am c6
duting kinh
d=15+6mm
(loai b).




Bang 4.51 . Dung cu khoan 16 tém

Két ciiu j
Sa Loal L ]
hiéu | dao N i A
eSS
Kich thude (mm)
d L i d L | d L l
1 Dao 0.5 25 3 2 30 12 5 45 22
khoan 0.7 25 3 2.5 35 i4 6 50 25
l 25 ¢ 3 35 {6 8 6 30
1,5 30 1O 4 40 20 12 70 40
Vidu: ky hi¢u dao khoan ¢é duimg kinh 0,7 mm: Dao khoan 0.7,
K&t ciu
sS4 Loai
higu | dao
LS 2 e
f {
—{
[
Kich thudc {mm)
d D L l d D L I
! 4 40 .5 3 10 55 4
1 D 1.5 6 42 2 4 12 63 5
Kho 2 7 50 3 5 15 75 6.5
A s 8 55 3.5 6 18 85 8
Vidu: ky hi¢u dao khoun ¢é dudmg kinh 2.5 mm: Dao khoun 2.5,
Bang 4.52 . Dung cu khoan 16 tém
K& cau
Sa Loai

—f Dy
. 120°
%>
|

fiéu | duao

l ~yd
A
60
.. D,
N
\

Kich thude (mm)

d I'p.IDp L ] d | D, [ D T L I
i S 12540 {15y 3 | 12175 65| 4

M| Do | &S| 7 a5 2 4 s o | es | s
khoan | 2 8 s | so | 3 S 118 |25 75 | 65
251010 6 | 55 |35 6 | 22| 15| 8 | 8

Vidu: ky higu dao khoan ¢6 dudmg kinh 2.5 mm: Dao khoan 2.5,
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Tiép bdng 4.52

lio hié¢u [Loai dao K&l cilu
¢
IAY Duao . ™ D, =8 L=50
khodt
t
t
Két ciu N
So hiéu| Loai j//‘ i e R
ii R Y o .}
dao EP?‘. oK 53— d 7
2 {
L
Kich thude (mm)
d D, L l d D, L l -
) 0.5 2 35 L.5 2.5 X 50 5.5
v k]a::.:t 0.7 3 35 2,2 3 10 50 7
L 4 35 3 4 12 55 8
1.5 6 3 4.5 5 i5 65 9
2 7 45 5 & 18 70 11,5
Vidy; ky hicu dao khoét ¢é duding kinh 2 mm: Dao khoét 2
Bang 4.53 . Dung cu khoan 16 téam
Keét cdu
: [ L e
JANR
S¢ Loai i : 3’"353 = - =y
: ! TN -
hicu | dao Z < ] -
- ('N
8
Kich thude (mm)
d Dy D L | d D, B L I
0.5 2 I 35 07 2.5 G 6 50 <4
VI I 0.7 4 2 35 .5 3 12 7.5 50 5
Chog Lo s 253 | 20 4 | 15|10 5 | 6
Plas | 7 4 L4 |25 5 | 18 1125] 65 | 75
2 B 5 45 3 6 22 15 70 Y
Vidu: ky hicu dao khodt ¢6 dusng kinh 2 mm: Dao khodt 2.
Loai | Loai dao Két cdu
N Kich thude (mm)
‘ DIdl LT 1]y
Vil Dao 7 22 0 18 [ 135140 24
khoét ST —— 32 [ 22 | 150 ] 35 | 20
Can mooc Vi du: ky hiéu dao khoét ¢o
duéng kinh 22 mm: Dao
khodt 22.
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4.11. Dao khoan

Dao khoan [ dung cu duge ding chii yéu dé gia cong 16 trén vat
ligu dac vai hai chuyén dong:

- Chuyén dong quay clia dao hodc cia chi tiét gia cong.
- Chuyén dong tinh tién doc theo truc ciia dao.

Hinh 4.3 |a cAu tao va cdc gdc cua dao khoan.

FRdn e vade £
" i |
i i {
S R N
. E S N . B
-t Phdn hink iry ——d—] - N N
s S [ etk el
whan cidt ENQMQ ot

4
/“\ .
Y M=~ Gioe sa
Grie Nusde \ By e
Goe cdr
el
L Marmuc
- Do khodt acde pha Lo khoan sodn i

-, .
- Mal ma @:rj !
X ¥
-~ -
A ™ A sau T

- Luidn cAr sau

Gae ngmdng
cua i et

Luidh xodn

e Qiray

.D-.'IO L
ot quay

e Gue nghigng cud iy

- Tudh €3t friwic

" Lusi edt ngang

Hinh 4.3. Céu tao vd cdc thdng sé hinh hoc cua dao khoan.

Khi chon dao khoan cén chii ¥ dén nhitng y&u 16 sau day:

1. Loai dao khoan phu thudc vdo dac tinh gia cong, vi tri cha 16
gia cong, vat liéu chi tiét va dang san xuat. Trong sdn xuat hang khéi nén
chon dao khoan chuyén dling v dao khoan 16 hgp dé gia cong cic 16 bac
trong mot bude (khong cdn dung nhiéu dao khoan c6 két ciu khic nhau).
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Trong san xuat hang loat nhd va san xuét don chide nén chen dao khoan
ticu chuan d¢ ha gia thanh gia cong.

2. Kich thudc cua dao khoan phu thuoc vio dudmg kinh va chiéu
sdu cua 16 gia cong, vat ligu cta chi (i€t va do chinh xdc gia cong. Lo co
duong kinh 16n hon 30 mm nén duge khoan bing hai dao khoan: dao
khoan thir nhat cé dudng kinh 15 mm va dao khoan thit hai ¢g duong kinh
yéu cau (30 mm).

Chiu dai coa 16 gia cong ciling anh hudng dén viéc fua chon
chiéu dai ciia dao khoan. Khi khoan bing dao khoan ruot ga thi chiéu dai
cua 16 gia cong duge xdc dinh bing chiéu dai phan lam viee cia dao
khoan.

Khi gia cong bang cdc loai dao khoan khéc, chiéu dii ciia 16 gia
cong duge xdc dinh béng tong chiéu dai cila dao va can dao, tuy nhién
cin phéi tinh dén chiéu dai kep dao khoan, kich thudce chidu dai clia bac
dan (néu ca).

D6 chinh xdc clia 16 gia cong ¢6 anh hudng dén viee liwa chon
dudng kinh dao khoan, boi vi phdi xdc dinh leong dur cho nguyén cong
1i€p theo.

3. Phuong phdp kep dao khoan phu thuoc vio két cdu clia dao,
chi¢u dai 16 gia cong v cdc yéu 18 khic.

4. Vat liéu dao khoan phu thuge vao vat lieu gia cong va ché do
cit.

4.11.1. Dao khoan rudt ga kich thudc nho cé dudi tru Ionm
(bang 4.54),

Bang 4.54. Dao khoan ruét ga kich thude nhé c6 dudi tru Ién,
kich thude, mm

LESSES :F/ ]
£y T ___#_._35_1[ _c‘g _—
i — ]
{ —
{ i
D Ngiin Dii

D ,
Chinyh Ddy phl.l L | I“'""" L l ll!min
0.100 -
0.105 ) 14 [,6 1.2 - - -
0110 -
0.1i5 -
0,120 | 0.125 14 .6 1.2 ; ] )
0,130 0,135
0,140 0,145
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Tiép bing 4.54

D Ngan Dai
Clg?nyh Day p]'l'l,l L l l”“"'“ L l Iﬂmin
¢.150 155
0,160 0,165
0,170 0,175 16 2,0 1.6 - - _
0,180 0,185
0,190 0,195
0,200 0,205
0,210 - 2.5 2.0 - - -
0.220 0,230
{0,240 -
0.250 - 18
.260 0,270 3,0 2.5 25 8.0 6,0
0,280 0,290
0,300 0.310
0,320 0,330
0,340 0,350
0.360 0,370 20 4.0 3.0 28 10 8.0
0,380 0,390
0,400 0,410
0.420 0.430
- 0.440
(0,450 0,460
- 0,470 22 5.0 4,0 32 12 10
0,480 0.490
{1,500 0,510
0,520 0.530
0,550 0,540
- 0,560
0.580 -
0,600 615 22 6.0 5.0 32 16 i2
- 0,630
0.650 0,670
0,700 0,725
0.750 0,780
0.800 (3,825
0,850 0.875 25 8,0 6,0 36 20 16
0,900 (0,925
0950 | 0975
1,000 -
4.11.2. Dao khoan rujt ga c¢6 dudi tru (loai ngdn) (bang 4.55)
Pham vi &ng dung:
- Dao khoan ¢6 dudng kinh £ 12mm duge ding trén cic may
thong thudng.

dong hang nang.
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kich thude, mm

Bang 4.55. Dao khoan ruét ga cé dudi tru (logi ngdn),

-
| y
e P,
) S
d L L, d L I, d L L,
0.25 1.75 4,1
00 20 6 s 52 28 h 82 50
0,35 1.9 4.4
00 22 8 20 55 30 i 85 52
0.45 . 4.7
4 2.05 .
0.5 25 8 .0 P 88 55
2.15 4.9
» - 4 q
0,55 28 10 55 60 32 5o 90 55
2,25
0,60 ; 5.1
0.65 30 1o 2.3 5.2
5.3 95 60
0,72 1 2 24 5.4
0.7¢ 25 55
26
0.80 35 15 2.65 65 35 5,7
0.85 58
’ 100 65
0.95 2.7 3.9
28 6,0
L. 40 18
I, 29
t1S 3.0 68 38 6.2
6.3
(2 3‘; 125 \ 6.4 105 68
pot 42 20 3, 20 0 65
33
1.3 3.4 6.6
s 45 20 2 7 42 67
— 16 6.8 110 70
3.7 ' 45 6.9
L4 38 s 7.0 N
1.5 48 25 7
16 10 7.2
1.7 20 80 43 7.3 115 75
' 7.4
7.5
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Tiép bdng 4.55

d L L d L L, d L b
76 (79 iy
7.7 13.0 12 .
78 120 80 132 o5 (85 1
54 2.3 200
51 i%h 160 100 53
2; 120 Erp 200 120
8.3 125 85 132 ggg
i 14.4 208
8.5 , 2
(3.5 0.9
8 ) 21.0
R.7 14.6 :
14.7 160 0o | 212
80 1 21’5
0.0 45 e
2.0 130 90 : 28
0.1 217
?‘2 15,0 500
o 15,1 350
s 15,2 223
9.3 153 5%
3‘? 134 727
‘ 155 5%
9.8 135 95 o 228
9.9 15.7 330
1o 15.8 9
10.i o0 235
102 109 236
118: 16,3 24.0
; 16.4 5 | 241
10,5 140 05 o 170 i0 2]
10.6 e 243
0 16,8 24.8 200 120
10.8 05 248
10,9 92 250
{10 e 253
112 17 286
b3 s 264
144 75 26.4
LS 17.4 Sel
166 145 90 s 266
(17 178 269
15 \77 27.6
1o 17.9 277
120 27,8
2
18.3 ,
' 28,1
12.1 184 )
2 ' 28.3
12,3 18.8 283
12.4 160 w0 | 189 | 185 s | 286
12.5 10 258
12.7 9 290
12.8 19 292
9.3 296




4.11.3. Dao khoan ruét ga co dudi tru va phan lam viéc ngdn

Bang 4.56. Dao khoan ruét ga cé dudi tru va phéan
lam viéc ngan, kich thudc, mm

L 1y d L 1, d L L,
30 10 3.7 79 63 40
1.8 50 25 8
35 [0 3.9 8.1
3.0 8.2
4,1 8.3 42
4.2 28 8.4
12 4.4 55 8.5
4.5 8.4
47 8.7
30 4.8 30 8.8 70
4.9 8.9
5 g
15 5.1 9.1 »
5.2 92
5.3 32 93
3.4 9.4
35 9.5
5.7
5.8 9.6
59 9,7
45 18 6 9.8 75
6.2 9.9
6.3 60 10
6.3 35 10.1
6,5 10,2 48
6,6 10,3
6.7 10.4
6.8 10,5 25
6.9 10,6
20 7 10.7
7.1 10,8
30 ) 7.2 10,9
22 73 X
1 74 38 o
7.5 11,2
50 25 11,3
(1.4
1,5 100
7.6 1.7 50
7.7 65 40 1.8
7.8 12

101




4.11.4. Dao khoan ruét ga c6 duoi tru (loai dai)

Bang 4.57. Dao khoan rudt ga ¢6 duéi tru (logi dai),
kich thude, mm

d L I, d L I, d L L,
2.0 52 0.5
2.1 93 S0 5.3 s 107 ! 180 120
22 55 - 11.0
2.3 100 55 5.8 s
24 — e 185 (25
25 6,2 150 2.0 190 125
26 105 60 6.3 25
27 — 127 195 130
2.8 6.7 (3.0
2.9 1 5 6.8
30 v 6 20 155 105 132
- 72 135 1 H0n 130
315 73 13.7
32 ” 14.0
33 115 70
3.4 143
7.5 143 210 140
— 7.7 (5.0
:E 78 160 1S
o0 120 75 8.0 15.3
37 8,2 15,5
3 ' 5,3 215 140
W8 8.3 15,6
39 85 16.0
40 125 80 8.7 165 101 463 | 200 145
42 130 85 88 16.5
43 135 9.0 170 (15 6.6
4.8 9.4 17.0 225 150
4 40 90
ﬁ'[’; ! 9.5 _ 17,5
> 9.7
9, 5
o 175 1
10.0 19.6
17.6 10,3 20,0 245 165
150 235 155
: 185
186 | 240 160
19.0




4.11.5. Dao khoan ruét ga duéi tru xodn trdi diung cho cdc mady

tu dong

Bang 4.58. Dao khoan ruét ga duéi tru dung cho
cdc may ty dong, kich thude, mm

¢
J_ {a
!

d L i d L 1, d L 1,
(.1 1.2 7.4

1,2 43 7.5

(.35 60 30 4.4 7,6 75 45
1.6 15 70 40 7.7
1.75 4,6 7.8

2.0 4,7 7.9
2.05 48 8.0

2.1 4.9 8.1
2,15 5.0 8.2

22 BN 8.3
2.25 5.2 8.4

2.3 65 35 53 8.5

2.4 5.4 8.6

2.5 5.5 8.7

2.6 5.6 8.8
2,65 5.7 8.9

2.7 5.8 9.0 )
23 5.9 0.1 8]0 50
29 6.0 | 9,2

3.0 6.2 9.3
315 6.3 9.4

3.2 6.4 - 9.5

3.3 6.5 7 43 9.6

34 6.6 9.7

15 70 H 6,7 9.8

3.6 6.8 9,9

3.7 6.9 10.0

38 70 | (0,1

3.9 7.1 (0,2

4.0 7.2 10,3

4.1 7.3 10,4

10.5
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Tiép bang 4.58

d L T d L 1, d L I,
10.6 15,0 19.5
10,7 15,1 19.6 90 55
10,8 15,2 19.7 B
10,9 15.3 - 20,0
1.0 15.4 203
1.2 15.5 20.4
11.3 15.6 20.6
1.4 15,7 20,7
(1,5 15,8 20.8
1.6 16,0 20.9
1.7 16,2 21.0
VLS 16.3 212
119 80 30 16.4 215
12.0 16.5 206
12,1 16,6 217
(2.3 16,8 218
12,4 17,9 219
12,5 17.0 22,0
12.6 17.1 223
12,7 (7,2 90 SN 22.6 100 60
(2.8 (7.3 | 22.7
12.9 o174 22.8
13.0 17.5 22.9
13,2 17.6 230
13,3 17,7 235
(3.5 17.9 23.6
13.7 18.0 23.7
13.8 183 24,0
14,0 85 35 8.4 24,1
143 18.5 243
P4d 16.6 24.6
14.5 18.8 24.7
14,6 (8.9 248
14,7 19,0 25.0
14.8 19,1

| 149 19.3

4.11.6. Dao khoan ruét ga duoi con (loai ngdn), (bang 4.59).

Bang 4.59. Dao khoan ruét ga duéi con (loai ngdn),
kich thudge, mm

L

' £
- S
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Tiép bing 4.59

Con Con
! - b moaoc d L L mooc
6.0 (0.7
6.2 10,8 (50 70
6.3 10,9
6.4 135 55 110
6.5 11,2
6.6 11.3
6.7 1.4
6.8 11,5 155 75
6.9 11,6
7.0 11,7
7.1 118
1.2 11.9
1.3 12.0
7.4 12.1
7.5 12.3
7,0 _ 124
77 1) 60 12.5
7.8 (2,6 160 80 !
79 12,7
8.0 12,8
8.1 12,9
8.2 13.0
8.3 13,2
8.4 13,3
8.5 ( 13,5
8.6 13,7
8.7 13.8
8.8 14,0 170 RS
8.9 14.3
9.0 (4,4
9.1 (4.5
9.2 145 63 14.6
9.3 14,7
94 14.8
9.5 14.9
9.6 15.0 175 90
9.7 (5,1
2.8 15,2
99 15.3
10,0 15.4
L0 15.5
10,2 15,6
(0,3 150 70 [5.7 2
10.4 (58 190 95
10,3 15.9
10,6 16.0
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Tiép bdng 4.59

Cén Con
d L ko Mmoo d L by moac

16,2 226

16,3 22,7

16,4 22.8 210 115 2
16.5 190 95 22.9

16,6 230

16.8 23.5

16,9 23,6

17,0 23.7

17.1 24,0

17.2 24,1 240 120
17.3 243

17.4 24,6

17.5 24,7

17.6 248

17.7 195 100 25,0

17,9 253 245 125
18.0 25,6

18.3 26.0

18.4 26,1

18.5 26.4 250 130
16.6 26,6

188 26,9

18.9 2 27.0

19,0 27.6

19,1 27.7 255 135 3
19,2 278

19,3 200 105 279

19,5 28,0

19.6 28,1

19,7 28,3 260 140
20.0 28,6

20,3 28.8

204 280

206 . 202 265 145
20,7 206

208 205 110 30,0

20,9 30,5

21,0 30.7

21,2 308

21.5 31.0 2790 150
21.6 31.3

21.7 31,4

218 31,5

21,9 31,6

22,0 32.0

323 210 tls 1.5 275 155
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Tiép being 4.59

d L 1, [E?n‘ - d L I Con
6 0o TG ! mooc
327 316 320 170
33,0 41.7
334 42,0
335 422
336 42,5
337 427 325 175
34.0 430
34,4 310 i60 433
34,5 43.5
346 44.0
35.0 44 4
35.2 44 5
335 44.6 4
35,6 447
35,7 44.8
358 450 330 1 80
35.9 45.1
36,0 45,5
36.5 4 45,6
36,6 45,7
36,8 46,0
37,0 46,2
313 46,4
17.5 315 165 46.5
37.6 470
38,0 47.5
38.5 48,0
38.6 48,6 335 185
38,7 ’ 48.7
38,9 49,0
39,0 465
39.2 15.6
39,5 4737 370 190
39,6 50,0
39.7 320 170) 51,0
39.8 52,0 375 195 3
40,0 53.0
40,5
41,0 _ :ig 380 200
41,4 T
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4.11.7. Dao khoan ruot ga duéi con (loai trung binh),
(bang 4.60).

Bang 4.60. Dao khoan ruidt ga dudi cén (loai trung binh),

Rich thude, mm

Con Con

d L Lo mooc d L lo Moo
6.0 9.6 175 93
6.2 9.7

6.3 9.8

6.4 160 78 99

6.5 10.0

6.6 10,1 180 98
6.7 10,2

6,8 10.3

6.9 104

1.0 10,5

7.1 10,6

7.2 10,7

7.3 10,8

74 165 83 (0.9

7.5 11,0

1.6 11.2

1.7 11.3

7.8 | 11,4 185 103
7.9 11.5

8.0 11.7

8,1 11,8

8.2 11.9

8.3 12.0

8.4 170 48 12.1

8.5 12.3

8.6 12.4

3.7 12,5

8.8 12,7 190 108
8.9 12,8

9.0 12,9

9.1 13.0

92 175 93 13,2

9.3 13,3

9.4 13,5

9.5 137 195 113
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Tiép bdng 4.60

Cén Con
d L ko mooc d L Ly mMooe
138 195 113 19,2
14,0 19.3
14,3 19.5 240 145
t4.4 16,6
14.5 200 118 19,7
14.6 20,0
14.7 203
14.8 ! 20,4
14.9 20.6 245 150
15,0 20.7
15,1 208
15.2 . ' 204
i5.3 205 123 21.0
15,4 212
15.5 215 9
15,6 21.6 250 155
15.7 217
15,8 21.8
16,0 21,9
16.2 22,0
16,3 225 (30 223
164 22.6
16.5 227
16.6 228 255 160
16.8 229
16,9 230
17.0 23,5
17.1 236
17,2 237
17.3 ) 24,0
17,4 230 135 24,1
17.5 243 290 170
17.6 24,6
17.7 24,7
17.9 248
18,0 250
18.3 25.3 295 175 3
18.4 25,6
18.5 235 140 26,0
16.6 26,1
18.8 264 300 180
18,9 26,6
269
19.0 27.0
19.1 240 i45 27,6 305 185
277
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Tiép bing 4.60

Coén Con
d L I;] moog d L Ly mooc

27.8 38,0

279 305 185 28 5

28,0 38.6 375 225
28,1 38,7

28.3 310 (90 38.9

28,6 39.0

25,8 39,2

29.0 39.5

29.2 39.6

29.6 39,7

30,0 320 200 3 398 380 230
30,5 40,0

30,7 40.5

30,8 41,0 4
310 414

3t3 41,5

314 41,6

3.5 325 205 41.7

L6 420

32,0 422

32,5 42 4

326 425 385 235
32,7 1027

330 43,0

i34 | 43,3

335 43,5

336 365 2i5 440

337 44.5

34,0 44.6 390 240
34.4 447

34,5 4 448

34,6 ] 45,0

350 45,1

352 45.5

335 45,6

356 45.7 395 245
357 46,0

35,8 46.2

35.9 370 220 46,4

36,0 46.5

36,5 47,0

36,6 475

36,8 47.6

37.0 48,0 400 250
7.3 48,6

37.5 375 225 48.7

37.6 49.0

1o




Tiép bdng 4.60

d L I, Con d L ly Con
mooc OO
495 38.0
49 6 60,0
497 440 255 62,0 460 275
50,0 65,0
51,0 68,0
52,0 5 70,0
53,0 72,0 535 285 5
5440 450 265 75,0
55,0 78.0
56,0 20,0
57,0
4.11.8. Dao khoan ruét ga duoi con (loai dai), (bang 4.61).
Bang 4.61. Dao khoan ruét ga duéi con {logi dai), mm
i r lg —
Con Con

d L lo mooc d L ko mooc
6.0 8.5
6.2 8.6 250 165
6,3 8.7
6.5 230 145 8.8
6.6 8.9
6,7 9.0
6.8 9.1
6,9 9.2 260 165

7.0 9.3

7.1 9.4

7.2 [ 9.5

7.3 9.6 !
7.4 9.7

1.5 9.8

7.6 250 165 995

7.7 10,0

7.8 10,1

7.9 10.2

8.0 10,3 260 175

8.1 104

8.2 10.5

8.3 10,6

8.4 10,7

I




Tiép bing 4.61

d L 1, le‘ d L I (,On‘
mooc Mmoo

10,8 16.4

10,9 16.5

1,0 16,6

11,2 168

11,3 260 175 16,9

114 17.0

11,5 17.1 290 105
11,7 17.2

1.8 17.3

1.9 17.4

12,0 17.5

2.1 17,6

12,3 17,7

12,4 179

12,5 18.0

12,7 18.3

12,8 18.4

129 270 185 18.5

13,0 18.6

13,2 18.%8

133 18,9 320 215
13.5 19,0

13,7 19.1

13.8 B ! 19,2

140 19,3

14.3 19.5

14.4 19.6

14,5 19.7

14.6 20,0

14,7 20,3

14.8 280 195 204

14.9 20,6

15,0 20,7

15,1 20.8

15.2 20,9 340 235
15,3 210

154 : 212

15,5 21.5

5.6 21,6

15,7 21,7

158 218

16,0 200 105 2 219

16,2 220

)
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Tiép bdng 4.61

d L 1, Ctm‘ d L L C(‘)n.
IMOOC ITMOOL
223 26.1
22,6 26,4
22.7 26.6
22.8 340 235 2 26,9
0 27.0 380 250
2110 7.6
23,5 27,7
236 278
237 279
240 ' 28.0 3
24,1 28,1
243 28.3
24.6 360 240 3 28.6
247 288 | 410 275
24.8 290
250 292
253 206
25.6
26,0 380 750 30,0

4.11.9. Dao khoan rudt ga c6 duéi cén tang cuong, (bang 4.62)

Bang 4.62. Dao khoan ruét ga c6 duéi cén tang cudong, mm

d L L, Con mooce d L l, Con mooc
120 32 360 | 210 ,
(2.5 205 110 38 10 | 225 4
13.0 39
13.5 210 15 2 40 415 230
: jg 05 120 jé

15 320 135 43 420 235

T 265 (35 i3 425 | 240 s
20 270 (50 1 430 | 245
21 275 155 3 46 430 245
2 280 160 17
23 285 165 8 435 250

27 335 185 58

28 340 190 60 225 275

29 345 195 4 62 6

30 350 | 200 65 530 280

3 355 | 205
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4.11.10. Dao khoan duéi tru gin mdnh hop kim cing ¢6 rdnh
nghiéng, (bang 4.63)

Bang 4.63. Dao khoan dudi tru gén mdnh hop kim cing
¢o ranh nghiéng, kich thuéc, mm

{

bl !

N JéqlﬁH___b _____

i 1

L. L

d d Loai dai | Loai ngin L d d Loai dai | Loai ngan L

2.5 2.3 6.4 6.1
2.6 2.4 6.5 6.2
2,65 2.5 6.6 6,3
27 2.5 6,7 6.4 100) 60 6.5
28 2.6 6.8 6.5
2.9 2.7 4.5 6,9 6.6
3.0 2.8 1.0 6.7
3.t5 3,0 7.1 6.8
33 30 65 40 7.2 6.9
i3 N 7.3 7.0
34 | 32 7.4 7.1
35 33 1.5 7.2 1.0
i6 34 7.6 7.3
37 35 7.7 74
3.8 36 7.8 7.5
35 3.7 7.9 7.6
4.0 3.8 5.0 8.0 7.7
4.1 RIS 8,1 7.8 130 80
4.2 4,0 8,2 7.9
1.4 4,2 8.3 8,0
4.5 4.3 8.4 8.1
4.7 4.5 &5 8.2 8.0
4.8 1.6 5.3 3.6 8.3
+.9 4,7 87 8.4
5,0 4.8 8.8 8.5
5 4.9 LOD 60 8.9 8.6
5.2 5.0 9.0 8.7
5.3 5,1 9.1 8.8
3.4 52 9.2 8.9
5.5 5.3 9.3 9.0
57 5.5 6.0 9.4 9.1 9.0
58 5,6 9.5 9.2
5.9 5.7 6.6 93
6,0 5.8 0.7 9.4
6.2 5.9 9.8 9.5
6.3 6,0 9.9 9.6

1i4




Tiép bang 4.63

L L
d d, Loai Loai L d d, Loaj Loai L
diii ngin dai ngan
10,0 9.7 130 30 9.0 ¢ 103 10,0
10,1 98 \ 104 10,1 130 s0 10,0
102 | 99 | O 80 1100 he 10

4.11.11. Dao khoan
va bang 4.65 loai IT)

Bang 4.64. Logi I: Puéi tru, kich thude, mm

—

gdn mdnh hop kim cing, (bing 4.64 loai |

R T —
i— ;)

d L I d L I

7.9
5.0 8.0 90 53
5.0 75 40 8.3
52 8.4
5.3 8.8
5.5 8.9
5.8 80 45 9.0 95 56
6.0 9.1
6.4 9.2
6.5 Q.7
6.6 10.0
6.7 10,1
6.8 85 50 10.4 100 60
6.9 (0.5
7.0 10.6
7.1 10,8
72 T 110 65
7.6 il,7
7.7 90 53 1.8 15 70
7.8 12,0

Bang 4.65. Loai IT: Duéi cén, kich thude, mm
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Tiép bing 4.65

L ko con d 1 con
Dai | Ngan | Dai |Ngan| mooc Dai |Negdn | Dii | Npin | mooc
6 16,4
6.5 _ 166 | 225 | 180 | 130 | R0
66 | 160 120 | 78 | 35 16.8
6.7 17
6,8 17,1 | 230 | 185 | 135 | 8%
6,9 17.3 2
7.0 17,6
7.1 13
7.2 183 | 235 | (90 | 140 | 90
7.5 18.6
76 | 165 | 125 | 83 | 40 18.8
7.7 19
78 191 ] 265 1 220 | 145 | 95
7.9 19,3
] 19.6
8.3 ] 20 3
g4 | 170 | 130 | 88 | 45 20,3
8.8 204 | 270 | 225 1 150 | 100
8.9 | 20,6
9.1 20.7
92 | 175 | 140 | 98 | 5 20,8
9.7 21 | 275 [ 225 | 155 | 100
6.0 71.6
(0,1 2171275 | 225 | t55 {100
104 | 180 | 190 | 98 | 55 21.8
15 1 219
(0.6 22
10.8 22.3 | 280 | 230 {160 | 105
11 22.6
117|185 | 145 | 103 | 60 23 | 385 | 230 | 165 | 105
11,8 235 X
12,0 236 -
12,3 23.7
124205 L 165 | 110 | 63 24 12901 235 | 170 | 108
12.7 24.6
12.8 24,7
13.0 24.8
13.3 75
135210 | 170 | 115 | 68 2 253 | 205 | 235 | 175 | 112
13,7 25.6
13,8 26
i 26 | 300 | 240 | 180 | 142
14,3 27 | 305 | 145 | 185 [ 112
135|215 | 175 1201 T 27.6
. 14,7 278 1335 ) 269 | 185 | 112
14.8 27.9
4
15 28 .
1511220 | 180 | 125 | 76 ag3 | 340} 265 1190 [ 113
15.3 29
15.6 | 225 | 180 | 130 | 80 292 | 345 | 265 | 195 | 1R
16 Hoas 1 1s0 130 | 80 29.6
1163 : . 30 | 350 | 270 200 1122

il6




4.11.12. Dao khoan c¢6 chiéu dai lon, (bing 4.66)

Béang 4.66. Dao khoan c6 chiéu dai lén

fodi duo: dao khoan rudt gic dai duoi tru,

ding bac dan hdng,

Pl vi tng ding: DE Koan 16 siw hode 16 cich xa miat ddu cia chi &, Khi khoan co

Kot ci

Kich thude {mm}

d L

{ |

Chd han

200; 250; 3040); 400; 500

65+ 10 2507 300; 4005 500

10,5 <12 300; 400: 500

Loai dao: dao khoan rudt ea dai dudi con.

dung bac dan hudng.

Phens viging dung: D¢ Koan 16 siu hoae 16 cach xa mal dau coa chi tidt. Khi khoan cé

i i Con
¢ L, SMmooy
T 300 a00 500 600
(53] 2345 7334574345 5345 | !
380 350 450 550 650
a3 2705 T3TLS ATIS CSTIS | 2
: -
227 400 500 600 700
svs| 30274027502 7602 L 3
330 0«
' 400300 600 700
aaw| 2773777477757 4
i 450 600 750
485 32774777627 L4
- ——t
|49 5000 650 800
Dan | 33T 4945 T6dds 5

17



4.11.13. Cdc loai dao khoan khdc, (bang 4.67)
Bang 4.67. (ac logi dao khoan khdc

- Loaf deor dan Khown hai ludi

Pr’mm Vi dong Khoan 16 cd duomy Kinh v chidn dii khic nhau khi I\honU 6 dpn
| R rudn g, dong thai de Klicwn viu li¢u sicu ciing,

-—

L i “Kich thude (mm)
Kot cau - - -
e o __. Dudng kinh d (mm)

I3

+ 35

}’hum vi HH” th-‘“k‘ PR ]\hmm 10 o dmmn Kinh v chicu dai khav nhaw khi khong oo dao
Khown rugr gi dong thot d¢ Khoan vt lico sicu cting,

[
A
|
4
%
]
h

ie et rhm dao khoan dun ml mnll 1lm|1“

P;‘mm Vi g ding: l\h(: n In lren vt |IL‘I.I { ¥ \‘1 ml |ILlI cic l(nu dang m.

S Kich lhum. (mim)
Kot cau — -

_ Puimg kinh d imm)

T
A

|

|

.’um zhm duao I\hndn dmn un T

':I‘(l .

’;"J[HH u m:” d’m;rr khn W I6) tren vit ||LLI L Co \d mt |ILLI T In i dang Lim, I

i ialhubiid e ]
L ; I\lt.h thurdy (inm) :
K&t eau e -

: ) Duong kinh d (mm)

_%.—ﬁ--- L ——— e 1l - 25

Lmu d’m: “dao khoun d lllL Neng

Pr’mm 1 mw dunas houn In \‘m o i|ll(il1“ |\1Il|1 nhn

IKich thude tmm)
Dlm[l“ kinh l;| {mmj

Kt cau "

|
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Tiép bany 4.67

Logi duer: dao khoan dang xéng lp ghép.

Phant vi ting ding: dé khoan 18 saw ¢ dudmg kinh nho.

S e =

KGt cdu - Kich thude (imm) o
- Budong kinh d {mm})
: Ak s > 1

Lowi duo: dao khoan dang mai

Pham vi ting dung: BE khoan 16 siu ¢6 dutmg kinh Ién

K& eau

Kich thude (mm)

Budang kinh d Gmm)

L z I

2+25

Logi duo: dao Khoan ving mai

Plan vi ding dung: dé khouan 16 vong (d€ lgi I3i cia phory

K&t ciu

Kich thude (mm)

Puimg kinh d {mm)}

i
!
i
_!
i

= 60

Lagi dao dao Khoun rugt gi ¢d chudi 4 canh.

Phan vi fing dung: dé khoan tay.

K&t ciu

Kich lhmic_(mm}

4.12. DAO KHOET

9.5 + 40

Dao khoét [a dung cu dung dé gia cong 16 sau khi khoan hoic gia
cong mat dau. Khi khoét ¢6 hai chuyén dong sau day:

- Chuyén dong quay tron do dao khoét hodc chi tiét thue hién.

- Chuyén dong tinh ti¢n thudng do dao khoét thuc hien.

Hinh 4.4 1A cdc phin vic cic géc cia dao khoét,
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Phan fam vide Budi

Phén iruc Ngdng

Phdn cét

Ludi edt

Ludi sau
Mt sau
Mal truge

~ LuBi xodn

Rank Mat sau
L Rang
N

Ling rs;rg )j/

Hirh 4.4. K¢t cdu va cde géc clia dao khoét.

Khi chon dao khoét can chi y dén cac yéu 18 sau day:

l. Loai dao khoét phu thuoe vao dac tinh gia cong, vi tri cla 18 gia
cong, v licu gia ¢ong v dang san xuil.

Trong san xuat hang khéi nén chon dao khoét chuyén dung hoac
dao khoeét bac dé gia cong cic bé mat trong mdt budce (khong phii thay
dao). Con trong san xuit hang loat nho vi don chiéc nén chon dao khoét
van ning ¢6 kha nang diéu chinh hoic dao khoét ¢6 lap cdc manh thép
£16 hoic hop kim cing thay thé.

2. Kich thude cha dao khoét phu thuoe vio duong kinh va chiéu
dai coa 16 gia cong, vat ligu gia cong va do chinh xdc yéu cau.

3. Phuong phap kep chit dao khoét phu thudc vao két ciau va chiéu
dai cha nd, dong thoi ciing phu thude vio may ma trén do thue hién qua
trinh ¢t bing dao khodt.

4. Vat licu dao khoét phy thude vio vt licu gia cong va ché do cit.
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4.12.1. Dao khoét chuéi lien va ldp ghép, (bang 4.68)

Bang 4.68. Dao khoét chuéi lién va lap ghép

Logi dao: duo Khodt rudt giv dudi ru 98 gia cong, 16 thang suét,

Pham viaing dyng: DE gia cong 16 thong sudt sau khi khoan.

Kich thude (mm}
Phring Kinh d (mm)

Kt citu

Loai dao: diso khoét rudt gi dudi tru dé gia cong 16 khong théng sudl.

Phem vi tng dung: BE gla cong 16 khong theng suct sau khi khoan.

Kat cau Kich thuée (mm)

Buimg kinh d (mm)

|
|
i.
eSS ) d<10 i

Lewti dao: dio Khodt rudt gi duéi con dé gia cong 16 thong sudt,

Pham vi sy dung. BE gia cong 10 thong sudt trude khi doa,

Nein | Diti Con
L. | 1. [ 1 noow

10 140 [ 58 160 778

It 140 | 58 16() 78
(2 | 150 68 170 88
13 | 150 68 170 88
14 | 150 68 170 %8
15 | t50 638 (80 | 98
16 : 170 75 00108
17 1 170 75 200 | 105

Két ciau D

¢ g ko &S | 210 | 1S
{ oo oo L oes | 210 | 1S
g | 120 190 ] 95 | 210 | 115
IS —= |2 w0 | 95 | 220 | 125
T - — 22 | 200 | 105 | 220 | 125
commooc 23 | 200 | 105 | 230 | 135

24 230 L & 250 130
25 | 230 HIO @ 260 140)
36 ) 240 120 | 260 140
27 1 240 120 | 260 140
28 | 250 130 | 270 150
30 | 250 130 | 280 160
32 | 250 130 | 290 170

1
ek Td o e o L T P T L B LD D B ) — e e e — —
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Tiep bdang 4.68

Loat dao: dao Khoct duoi con d¢ gia cong 16 khong thong suét.

Phant viing dyng: A8 gia cong 16 khong thong sudt.

K& cau

Kich thude (mm)

I T
\\ML_____.—/"‘

Xem dao khoét rudt ga dudi con (két cau 3)

Lowi duc: dao Khoét chuoi Tién vi lap ghép co gan minh hop kim cing.

Pham vising dung: 96 gia cong 16 sau khi khoan.

Il Low ¢
E Két ciu Ngién D-i‘li Con
; D - IO
L | L |

14 | 160 | 68 | 190 | 88 | 2

15 | 160 | 68 | 200 | o8 2

6 | 170 | 75 | 200 | 105 2

17 | 170 | 75 | 200 | 105 2

18 | 180 | 85 | 210 . 115 2

19 210 | 95 | 230 | 115 3

200 72100 95 | 230 | LIS 3

20 | 21000 95 | 240 | 125 3

22 | 220 | 105 | 240 | 125 ; 3

23 | 220 | 105 | 250 | 1300F 3

M 24 1 230 | L0 | 250 | 135 3

) 25 230 | 10 | 260 | 140 3

26| 240 | 120 1 260 | 140 3

27 | 240 | 120 | 260 | 140 3

28 1 270 | 130 ] 0 | 150 3

bozo 1270 | 130 | 300 ¢ 1e0 | 3

P70 130 | 310 1 170 4

34| 280 0 140 | 320 | 180 4

35 | 280 | 140 | 330 | 190 ¢ 4

36 | 280 | (40 | 340 | 200 4

38 | 290 | ts0 | 350 | 210 4
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Tiép bang 4.68

Lom dao: dao khogt chuoi lidn viulap ghép ¢6 gan manh hop kim cimg.

Plar viting duing: D8 pia cong 16 suu khi Khoan,

K&t can

Loai I1. kich thuiic, mm

[ d b K
B 31 ETj) IR ! 6
35 15 16 5 7
36 45 {6 5 7
38 45 16 b} 7
) 40 45 16 5 7
Logi [T ¢lip ghépy 42 45 19 5 7
Sorang 7= 4. do con 1:30 44 50 19 6 R.5
45 S0 19 6 8.5
e 1 dp g 16 50 19 6 K.5
: i : 2 :
Rip— SN 52 55 22 7 9.5
. 1 55 S5 22 7 9.5
RS = \ % 58 6{) 27 8 10,5
T \\\ 60 60 27 8 1.5
B, ot \jjg 62 6() 27 3 10,5
~he - 64 6() 27 8 10,5
68 60 27 8 10,5
70 60 27 3 105
72 65 32 ¢ 12
75 63 32 ¢! 12
78 63 32 10 12
B ) ) 80 63 232 10 12
| Logi dao: dao khodét rang chip.
Pligni vitng dung: de gia cong sau khi dice hoge sau Khi khoun,
Kol o Kich thude, mm
oo D L d b l
40 +5 16 5 7
42 45 16 5 7
44 50 19 6 B.5
45 S0 19 6 8.5
46 A0 19 6 8.5
47 50 19 6 B.5
48 S0 19 6 ¥.5
frnte 50 55 22 7 u.5
: 52 55 22 7 9.5
55 35 22 7 9.5
58 60 27 8 10.5
60 60 27 b 10.5
62 60 27 8 10.5
65 60 27 8 1.5
68 60 27 8 H)LS
170 60 27 8 10,5
cooT2 65 32 Lo 12
75 65 32 Lo 12
78 65 32 10 12
80 63 32 10 12
82 63 32 10 12




Tiép beng 4.68

Loal dae: dao khodt ring t‘.‘h;‘ip (tiep)

Pheom vi ting dung. dé gia cong 16 suu khi diic hoic sau khi khoan,

K&t eau, kich thude, mum D L d b t
85 70 40 {2 13
8R 770 40 12 13
9{) 70 40} 12 13
Xem trung 123 92 70 H) 12 13
95 70 40 12 13
98 70 4{) 12 13
100 70 40} 12 13
| Logi dao: dao khoét ring chiap diéu chinh
Phant vi iy dung: d gia cong 16 sau ki die hode sau khi khoan.
K¢t citu D d L
&0 - 70 2R 42
70 - RO 32 53
R0 - 90 3K 55
a0 - 100 42 55
100 - 125 50 57
i25- 1375 6l 59
4.12.2. Dao khoét dai, (bang 4.69)
Bang 4.69. Dao khoét dai
Lol dao: dao Khodt din rudt gi
Phany vi ting dung. khod 13 s hoac 14 nam xa m.n diu cia chi Ligt N
K& ciu | d I i. Con moac
; . | 12215 | 275- 57 |
X |
- 5 | 16-22 325 -625 2
=R e
/é L 24-32 | 375-673 3
Lot dao: dd() khodt dii tum uxinh h(ip ki L.ll‘IlL |
Phom vi tong dunig. d 1é sau hode 16 nam xa mat ddu clia chi tigt.
K&t cin d L Con mooy
4 ' t 2225 | 325-625 2
2zl E; 26-32 | 375-675 3
- =7 o
S [ 35-40 | 375-675 4




4.12.3. Dao khoét doa dang bkoc, (bang 4.70)
Bang 4.70. Dao khoét doa dang bloc

Lout dao: bloc khodt doa hai ludi.

Phanr vi teng dung: d@ Gén tinh vicbdn tinh 16

K& eitu Kich thude (mm)

D =350+ 260

Laogi ddao: bloc khoét doa bon Ludi.

Phum vi ing dung: &€ Gen tinh vi bin tinh 16 nang sudt cao hon doa hai luwivi.

K&l ciau Kich thudc {mm)
d z40
Logi duo: dloc Khoét doa rang chap.
Pham vi ding duny: dé ticn bdn tinh 16 thong suét,
Keél ¢iiu Kich thugc (mm)
T
.
d =275
T -
S~ -
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4.12.4. Dao khoét doa con va dao khoét phi mat, {bing 4.71)

Bang 4.71. Dao khoét con va dao khoét phii mdt

Lodi dao. dao khodt con dudi tru.

Pl viting diong.: d¢ viat mép hoge khodt mat hén

K&t cau Kich thude (mm)

N i d=8+28
::::Ezﬂ o = 607 90 v 120

Logi dao: dao khodt con dudi con,

Pham viimg dung: dé vil mép hodc khodl mi# hén

K&t cian Kich thde (mm)

d=15;22: 32
=90 va | 20"

Logi dao dao khodt phu mat duoi teu.

Phanviting duig: d¢ khoét mat 1ru vt m3t diu khi lap bulong.

Két can Kich thude (mm)

B=4-+17
d=22+1]
Loai doo: dao Khoét phu g dudi con.
Pham vi g dung: 42 khodt mat try v mt ddu khi lip buléng,
K¢t eiu Kich thude (mm)

. D=6+17
——
B

1

K

Con mooe N | - N"2

Lodi dae: dao Khoét pha mat ¢o chudi thay doi.

Pham vidtng ding: d¢ khoét mn tru v mat diu khi Jap bulong,

K&t ciu Kich thude (mm}
T - D=10=60
fa- | i = R d=8+32

Con mooe N | - N"4
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Tiép bang 4.71

Lodi dao: dao khoét phi mit €6 chudi quay.

Phem v ting dung: d¢ khodt mat try vit mat diu khi lap bulong.

K¢t ciu Kich thude (mn1)

_ D =14+ 35
{E d=5: 14
' Con mooc N | -N"3

Loai deo: dao Khodl phi mit ¢6 chudi quay dén hudng

] K&t céau Kich thude (mmm)
Lo J:TOGC D= 3% = 60
[ - :>B d=12+20
| - Con mooc N7 3 - N'4

4.13. DAO DOA |, (bang 4.71)

Dao doa a dung cu duge ding d¢ gia cong 1dn cudi nhim nang
cuo do chinh xdc v dd bong bé mat. Khi doa céin ¢6 hai chuyén dong sau
day:

- Chuyén dong quay do dao hoic chi tiét thue hicn.

- Chuyén dong tinh tién ciing do dao hodc chi tiét thuc hicn.

Hinh 4.5 Ta k&t cilu v cie goc cia dao doa.

Khi chon dao doa ciin chid ¥ dén nhitng y8u (8 sau day:

I. Loal dao doa phu thude vivo dic tinh gia cong, dac tinh cia 16
(16 thong sudt, 16 khong thong sudt, 16 gidn doan v...v), vi tri cOa 18 gia
cong, vat lidu gia cong va dang sin xuat.

Vi du. khi doa tay nén chon dao doa ¢é phin vudng & chuoi dé gd
tay quay, Khi doa 16 gidn doan (c6 rinh then) nén ding dao doa ¢é riinh
xadn vit.

Trong san xuat hang khai nén chon dao doa co do citng vimg cao

va dao doa chuyén dung. Trong sin xuat hing loat ¢an chon dao doa diéu
chinh. dao doa rang chap va cdce dao doa van nang.



Fhan fam vide ngéng Chudl dao

{ kY -

Phan cit |

Phin hdu ctunh Phan vudng
ﬂ?‘ - )

. 4 [ o
-

Goc eon cud
phancdt 7,

Goc ngmeng BT
cua phan eat — 7} ‘ oy

4 nguicc
Con — = w g

dan twdng FPhan try

A hat tung
Mal sau

Lufd ¢t sau
Ludi gt chinh

Mat truc

Bt ¢ Jnc | LG

Pitin cdt

- Gog Sau

Gaée el )
S
: N Gag sdc
i AU ! '____,_,-""f‘-'

Goe cit

-
Gae sdo

Hinh 4.5. Két cdu va cée goéc clia dao doa.

2. Kich thudce clia dao doa phu thude vio duding kinh va chiéu dai
cua 16 gia cong va do chinh xédc yéu cdu.

3. Phuong phép kep dao doa phu thuge vao két cau cha dao, chicu
dai 16 gia cong, loai miy vi trang thai cha mdy.

4. Vat liéu dao doa phy thuoc chu y&u vao vat li¢u gia cong. Khi
gia cong vit liéu cing nén chon dao doa gan manh hop kim cing.
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Hinh 4.6 la cdc dao doa xoan phai va xoan trii.

al

Gac nghéng cua rinh xodn

1

Hinh 4.6. Dao doa xodn phai a) va dao doa xodn trdi b),

~
3
1
——

4.13.1. Dao doa tay dudi tru (bang 4.72).

Bang 4.72. Dao doa tay duéi tru

Loat duo: dac doa tay dudi iru.

Pham vi img dung: dé doa 16 bing tay.

Két ¢iu

Kich thude {mm)

d [. 1 i d L | u
3 hiy 4} 24 22 2003 {05 I8
3.5 %0 S0 27 23 220 ils 18
4 9() 45 3 o 220 I 14
4.5 90 45 R 25 220 LN 20
5 1) 50 | 3.8 26 240 125 20
6 100 30 4.4 27 240 125 22
7 {10 53 5.5 28 240 i25 22
3 110 35 6.2 30 260 140 24
0 120 60 7 32 260 140 pat
10 120 60 ¥

Hi 140 75 9 34 30K 130 26
12 140 73 9 35 300 135 29
13 140 15 10 6 300 135 29
14 160 85 i 3R 300 155 29
15 160 85 12 A 320 170 iz
14 160 85 12 A2 320 170 32
t7 ER0 95 13 44 360 190 35
I8 180 95 14.5 45 360 190 35
19 180 95 14,5 46 360 130 35
20 200 105 I6 48 360 190 39
2! 200 105 16 50 360 190 39
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Tiép beng 4.72

Loai duo dao doa tay duodi try riinh xodn.

Phamviting diwrg: d¢ doa 16 gidgn doan bing tay.

Kich thude (mm)_

d=28+=350
I=60+ 190
L=110+ 370

Loai dao: dao doa lay dudi tru baj ddu.

Pham vi sing dung: 4 doa 16 khi lap trye (16 ding cho lap ghép véi true).

K&l eiu

Kich thude (mm)

D

L

l a D L l d
6 1 100 {345 597 |25 [220] 90 | 2497
7 6,97 26 a5 ¢
100 2597
i e 290|100 | 27
9 S0 co7 | 28 | 27.97
125 '
10 %97 1 30 29.97
3197
H 1097 | ¥ aolito e
12 (197 | 3% S
140 | 60 247
'3 N 3397
14 1397 | 35 3497
(5 1497 | 36 |300}125]| 35,97
160 | 70
L6 1597 | 33 37,97
17 4() 39,97
16.97 335|140
(8 1797 | 42 41,97
180 | 75
19 18,97
q - (
20 oo7 | H 13,97
45 4497
21 20,97
200 | 85 46 15.97
22 21.97 370|150
a8 47.97
23 2207 )
220 | 90 50 49.97
24 23,97
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4.13.2. Dao doa mdy dudi tru (bing 4.73)
Bang 4.73. Dao doa mdy dudéi tru

Lowd dan: dao doa kich thude nho ¢6 duoi ry ldn.

Phan vi ting dune: 08 doa 16 lru c6 duding kinh € fmm,

Két ciu

Kich thude {mm)

Ehiermg kil 5 < 005 am

A

D

Day
chinh

Diy
phu

L

.10
0.1
0.12
0,14

0.16
0.18

0.20
0,22

0.25

(.28

0,32
0.36
0.40

0.45
0,50

0.55
0.60
0.70

0,28

(.80
0.90
L.0O

32

Loat duo: dao doa may lién khoi.

Pham vi ting dung: 3¢ doa 16 teu

K&t eiau

| Loai f co dudi tru

10
$

~ [l
4]

e
I
;
T;
|

Kich thude (mm}

Lenti 1

Dii

6O
60

Eorfiie <R e TR T
A
"N

65
75
75
80
AN
95
65
t0o
100

12
14
t4
16
16
18
I8

20

20

22
22
22
22
22
25
25
25
30

6.5
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Tiép bang 4.73

Logi dao: dao doa may lién khai.

Phan vi ting dung: € doa 16y

K&t ciu
Loa It co duik con Con mode
i l -
AN C————
; =
UR ..4 1
L

Kich thude (mm)

Lo 1]
L ' |
D - i cl Con mooe
Ngiin Dai
10 1045 140 22 b |
11 105 144 22 8 1
12 115 , 150 25 9 i
132 115 150} a5 10 |
14 125 160 25 {0 l
15 125 160 25 1 1
16 135 170 25 12 2
17 135 170 25 13 2
18 140 175 28 14 2
19 130 190 2R 15 2
20 | 40 190 28 16 2
21 140 190 28 17 2
22 150 200 28 17 2
23 150 200 28 17 2
24 175 220 28 19 3
25 175 225 30 20 3
26 185 230 30 20 3
27 185 230 30 21 3
2% 190 240 30 22 3
30 190 240 0 23 3
32 190 240 30 23 3
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Tiép bang 4.73

Loai deuo: dao doa midy,

Phem vi tng dung: dé doa 1d ru,

K&t ciu

Kich thude {mm)

Lo M (ip gheo)

04 cian 13

Ghi el
- Gia cong vilt licu gion (¢ = 5"y,

~ Gz cong vat licu deo (p = 15",

Loaj 11

D 1 L d b, t
a5 | 40 | 30 | 13 4 6
26 | 40 | 30 | 13 4 6
2% 7 40 | 30 | 13 4 6
3 [ 40 | 30 1 13 4 6
32 0 40 | 30 | 13 3 6
40| 40 | 30 | 13 4 6
35 | 45 | 30 | 16 5 7
36 1 45 1 30 | 16 5 7
38 | 45 | 30 16 5 7
4 | 45 | 30 | (s 5 7
42 | 45 | 30 | 19 6 | 85
40 | 45 | 30 | 19 6 | 85
45 L so | 301 19 6 | 83
46 50 30 19 6 8.3
8050 ;30 | 19 6 | %5
s0 | s0 | 30 | 22 7 ' 95
52| S50 | 30 | 22 7 | 95
55 ;50 | 30 | 22 7 |95
S8 | 55 | 32 | 27 s 1105
60 | 55 | 32 | 27 8 105
62 | 55 | 32 | 27 8 | 105
65 | 55 | 32 1 27 8 | 105
68 | 60 | 32 | 27 8 | 105
70 | 60 | 32 | 27 8 | 105
72 | 60 | 32 | 32 10! 12
75 | 60 | 32 | 32 % 10 | 12
7% 065 | 32| 32| 10| 12
80 | 65 | 32 | 32 o | 12
_ I




Tiép bang 4.73.

Loai doo: dao dou rang chip dudi con
Pham viding dung: d& dou 1 try
: Kél ciu

¢ ‘-1 Cdn mode

et
I
o Kich thude {mm) T
D L | = d = Con moog
T 15
26| 230 3
! 27 23
- - L
TR 230 _ 3
32 16
34 250 32 3
_ 275 1
33 250 j 3
275 J
36 250 ] 3
275 I
37 250 T
275 38 T
3K 250 22 3
275 l FE
10 250) - 3
275 4

Loal duo: dao doa rang chip tap phép,
Phenm vi dong dung: @8 doa 1d try

Kt cau

i £6 cdn 1,30

134



Tiép bdng 4.73.

Kich thudc (mm}

d

Ngan

Dii

40
42
44

|G

345

30

70

40

45
36
47

v

50

30

R0

45

G

8.5

48
50
R

55

19

S0

30

80

45

8.3

58
of)
62
63

bt
-

55

O}

50

9.5

68
70
72
75

27

60

90

35

10.5

78
80
&2
85
88
90

95

60

10

9z
95
98
100

A}

70

36

vs

60

13

foai dae: dao doa lip ghép didu chinh.

Pham vitimg dung: d¢ doa cie 16 tru wen chi it dang hop.

K&t ciiu

Kich thudce (mm)

D

60 - 70

70 - 80

80 -90

90 - 100
100 - 125
125 - 175

50
60

50
55
63
63
65
6%
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Tiép bang 4.73.

Lodi duo. dao doa ¢6 rang lap ghép bang vit

Pham vi itmg dung: dé doa cic 16 thong sudt,

K¢t cau

Kich thude (mm)

D =50+ 50

Lowi dao: dao doa dinh hudng ¢6 duoi con,

Pham vi ting dung: dé doa 16 c6 dd déng tam cao.

Két ciau

Kich thudc {mm)

d Con mooc

G- 15 | 250- 550
16-22 | 300 - 600

24 - 32 350 - 650

1-2

Lowi duo: dao tloa mdy dan hai duot con.

Pl vi ting dung: &8 doa 16 ¢6 do chinh xdc cao.

Két ciu

Kich thudc (nmm)

D=10=32
Conmooc N'1 =3

Logi dae: duo doa ring xoin.

Phan vi ting dng: d¢ doa 16 diing cho dinh tin trén

cac vat lidu tam.

K&t ciu

Kich thude {imm}

D=8+ 38




Tiép bang 4.73.

i ]
(Lot dao s duo doa gi

n manh hop kim ciing.

1 Phanm vi tng dung: A& doa 1d ey .

Kétciu

Lol }

Darng A - daoc dos codrs 8 mm

i1
st"? B

— T =~

Kich thude fmm)

i _ Loail
1> L oo o d d, I, 7
6 95 PG 5 25
7 95 7 5.5 25 4
8 100 14 ] 6.5 25
9 100 9 7 30
Loai due: dao (10:;_111"’[}-' gan manh hop kim cimg, ) _!
Pham vi g dung: dé doa 16 vra ‘
| ) Kéleiu i
Loar it
Cén mmodo
Il —t—:: A I%
& f’i@ﬂ{ ‘ = Gt
Gueceg =407
L _Kich thude (i) _"
r Com ) Coén
D 3 L ) Innu (I _I_'I'!_()_(’IL‘ 7 D L lnun d MO
S G T O R e O YO BT S > S T R B B
Aot N O O B S T B 4% S S B B B 6
PN IS A N L S S BTt B BT A 6
S DO I O I B B U - (O S I T B S
P I T O L S S N B CO R A VIS A SO
51170 18 Ll 2 4 S 55 | 3% | 20 3 6
I = S T AT O S O O 3 6
717000 22 0 13 5 2 6 50 5k | 2 | 22 3 6
S lten | Lae 2 0030 | 240 | 20 | 23] 3 o
o y - 3 2
0190 [ 206 | 2| e | 2| 20 06} 3 6




Tiép being 4.73.

Loat duo: dao doa mdy gdn manh hop kim ciing.

Pliam vi ting dung: d6 doa 1d 1y

K& citu

Laar it

Do con 1:30

G g = 457

Kich thude (mm}

Loai [11
! D d L Liin my,,, I, 1 /
34 13 40 35 2 4 6 §]
35 16 45 35 2.5 5 7 R
36 [6 15 35 2.5 5 7 5
RE 16 45 35 2.5 5 7 8
40 16 43 35 2.5 5 7 b3
42 19 50 35 3 5] 8.5 10
44 19 50 35 3 6 8.5 1)
45 19 S0 35 3 6 ¥.5 10
16 19 30 35 3 §) 8.5 1)
48 19 S0 35 ! 3 [ ¥.5 1{}
50 22 ! 55 3A 3 7 Q.5 1€}
: |

Loai dao: dao doa mdy gan madanh hop kim cing.

Pliany vising dung: 96 doa 1 1w

K¢t cau

Kich thude (mims

D L I d b,

Hil il

52 50 30 22 7

4




Tiép bang 4.73.

Kich thude (mm)

Loai 111

D L_ I (_i l.)I 1 7‘ RTFITN
35 a0 30 27 7 9.5 6
43 55 » 27 8 10.5 0
60 55 32 27 8 10.5 6
62 55 12 27 8 10.5 6
65 35 32 27 8 10.5 6
OK 60 32 27 8 10,5 4}
70 &) 32 27 8 10.5 6
72 &0 k) 32 10 12 6
75 &) 32 12 10 12 0O
78 65 32 32 10 12 6
R0 65 32 32 10 12 6
82 65 32 32 10 (2 o
%5 65 32 22 12 13 8
%8 63 32 a2 12 13 8
90 65 3 32 12 (3 ]
92 70 361 36 2 13 8
ys 70 36 ! 26 12 13 8
98 70 36 3 12 13 8
100 70 L 12 13 ] 8

4.13.3. Dao doa tuy dong, (bang 4.74)
Bang 4.74. dao doa tay dong

Lol dao: dao doa Ly dong khong thay déi Kich thurde

Pham vi ting dyng: d8 doa 16 khi gia cong bing truc pd cing.

K¢t ciiu

Kich thude (mm)

D=>l6

Lowi dao: dao doa tiy dong thay doi kich thude.

Pham viwing dung: dé doa 1o khi gia cong bfu_lg truc gi cig.

K&t ean

Kich thude (mm)

NP
3 /%

D=

[-d

5+ 30




Fiep bang

£.74.

{oa doos dadoi iy dong diew clanlh,
Pheene vi g dueg s 30 don By R giccong banig oe ga cuny.,
- - . . e S . . - .._...'._..r‘.. e — - ;..—.. e e e e
B Rl ! Kich thude (miny
i :
: | =
D =40+ 30
i
|
. ! I
i : '
b U

134 Dao doa con, (bang .75 v £.75).

Bang 4.75. Dao doa con

R S

[ Logiduc daodoacon. s
b Phcon s diey de wiccony Do Lyy el con, ,
o I Sy S
.
| “ ; i _Ii —1' I
» _l___ e :
R S B PRI S 1
| -
| I
; 1> ) l. { ; ; . A
Y A VR R VR R O 1o 160 125 | o
T T S e N & 240 205 y
I IR 2 N T V1 R B T ORE B T
R P o3 1 27 290 2500 12
A SR RS S SRR T T T T Tigs g
2 o oL 27 ;338 AN L
! 3 : fr% 43 A oo 270 223 s :
! S 03 34 36s 320 IS
AR B ssb 34 2 0 ws T a0 22
L 75 s s oo |
C s 03 o T 233 2
'; R TR T 43 R 335 24
e T des s 5 o s b aes [ a0
ST TR | 415 345 LR
S S T 0 S N TR N 00 T 300 275 T 30
| LGS jode 7 e o ass |
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Tiép bang 4.75.

Loai dao: dao doa ld con mooc.

Phom viting dung: d¢ gia cong 16 con moone.

Két cau

3
d
_ Kich thude (mm)
Con muoc () I 2 3 4 3 6
D 9.045 12,065 17,781 23826 312049 44 401 65,350
L 95 | 10 125 150 180 230 RELY:
a 162 8 i 16 13 L =
Logi dao: dao doa 16 con heé méL
Phan vi ing ding: dé gia cong 13 ¢on hé mét.
] Két cau .
Kich thude (mm)
Con hé mét N"4 N6 N"30) N*100 N*120 N"140
D 4 6 R0 100 120 140
L 50 65 340 385 425 465
i 3 38 4.4 5.5 6.8 7.6
Logi duo: dao doa 3d ¢6 dd con 1:30.
Pham vi sing ding: dC gia come 10 ¢ do con 1:30.
KeEl ciu
| - - - ——( ‘: ———-I—-—c-
//l
__..__._..___ )
L Kich thude {mn)
D 13 16 19 22 32 40 S0
L 120 30 150 170 i85 200 225 245
a 9 11 2 L] 18 26 26
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Bang 4.76. Dao doa 15 dé cdt ren con, kich thudc, mm

lram dao dao doa 16 Lle Cill ren con.

Phon viding dung: ([L. eia cong & cho nguycn cong ¢t ren ¢on <o goéc prophin 607

Ké'l ciiu

] can fu noac
V goc qac nghaprh; 1 I.f"’i

Cor oo
et R

“ Mt ofang ek

i~ fe |

R g '
: S L —
13 C I' Con
A L. L ) : L, d L T Lo moug
1/16 100 20 10 6,389 - - | 0
I/8 110 22 I K766 12 B.567 l !
/4 L5 28 15 11314 16 11446 I !
RTH] 130 0 6 14797 IR 14,951 I 2
1/2 135 35 21 18321 22 [8.632 1.5 2
34 160 38 21 23.666 M RERRLY 1.5 3
| 170 45 26 20,694 b 30,293 2 3
LA 200 48 27 ARA451 in RS 2 4
b2 200 50 27 44,520 32 44,847 2 N
2 230 52 28 56,558 4 56,639 2 5
AL kich thude ren hé Anh:
U B. dao ren 6 dE ¢t ren ¢6 gic prophin 607

| C. dao dou d¢ cit ren ong.
{

4.14. Dao phay

Dao phay la dung cu nhi¢u ludi duge dimg dé gia cong cic loai bé
mat khac nhau. Khi phay can cé hai chuyén dong sau:

- Chuyén dong quay do dao phay thuc hién.

- Chuyén déng tinh tién. chuyén dong quay hoac ci hai chuyén
dong phoi hop thudmg do chi tiét thue hién.

Hinh 4.7 [a két cAu ctia dao phay.
Khi chon dao phay can chil y dén nhitng yéu 18 sau:

1. Loai dao phay phu thuée vio dac tinh gia ¢ong. vi tri vi hinh
dang cia bé mit gia cong, kich thude bé mat gia cong, do chinh xdc gia
cong. vat li¢u gia cong va cidc yéu té khic.
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Vidu, khi phay tho hoac khi chdt luvong bé mat khéng ¢6 yeu cau
cao thi nén chon dao phay ¢4 rang 16n dé ting chiéu sau cat. Nauge lui
kht phay tinh thi nén chon dao phay ¢6 rang nho d¢ dat chat luong yéu
c{iu. Khi phay b¢ mat rong nén st dung dao phay tru hoac dao phay mat
dau rang chap (cde rang chép ¢6 thé duge ché tao tir thép gié hoac hop

kim citng).

ey chip

Aa
P z)

Ranh Hieno

Ranty e

it g
o= : , .- R
A JH
T ] » |
5 1 s = s -
Fhaden tam widg Ngdng Dhicn

£ He ong mai sau

-y G0 g

Feioe goc [(Gika e i
G cu bae g ke nhian)
Harh xota ph

F'\:;'mh g

--""'_F’
Fudnh xedn phal

Rany nhon
-
\\
- :
= !
Tt

Lureg dag
¢

/L

Mt 5oy

Loda et
- BE b

Ranh

Ring hat lung

Gix ter hof f:;ﬁ;

Hanh cd edo huong kb nhau

NE

Ranh xopdn i

T

Hinh 4.7. Két cdu ctia dac phay.

2. Kich thudc cua dao phay phu thudce vio kich thude cia bé mat
gia cong va chiéu siu phay. Vi du, cing mot bé mat ¢é thé duoc gia cong
bang dao phay dia hodc dao phay ngén. Khi gia cong bang dao phay dia
thi kich thude clia dao phay duge chon tuong g véi bé rong cua bé mat
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gia cong. con khi gia cong bang dac phay ngén thi khi chon kich thudc
cla dao phay can chil y dén khodng céch tir bé mat gia cong dén truc g
va chicu cao cta co cau kep chat, néu chi tigt duge kep chat tir trén
xuong.

3. Vit licu cua dao phay phuy thude vao vat ligu gia cong, ché do
cit vit cdc yéu td khac. Khi gia cong gang va thép nén ditng dao phay thép
£i6 hodc dao phay hop kim cing, con khi gia cong kim foai mau nen
chon dao phay tir thép dung cu.

4.14.1. Dao phay tru, (hang 4.77).

Bang 4.77. Dao phay tru

Logt dao: dao phay .

Phani vi ung dung: dao phay loat | dimg d¢ phay tinh v chidéu siu phay < 3 mm. Dao
phay logi |T ding d¢ phay kin tinh,

K&t cdn

5\\\\% |
t'-l-‘\:\i\:‘-:\ o - Ly
\“‘\\‘x Sy |
= o 4
[ ]
- - Kich thurdge tnin)
D [ 1 d |72 ] b L d z
Loui | - rang nho ]
40 ' 63
{40) 56 6 Y 8O
63 &0 100 32 16
o 50 T 125 B
50 63 22 12 80
80 (1640} HI( 40 18
S0 125
63 63 27 4 160
80
1O}
Loai il - riing 1n
50 63
(5(h 63 22 6 80 80
80 10 32 10
50 125
63 63 27 K 8O
R’ 100
100 100 125 40 12
160




Tiep bang 4.77.

Aoai dao: dao phay ry rang chap.

ey

Pham v g dung: dF phay tho vai chidu san phay Ién.. Dao phay loai cho phép dat
: nanp sudl gia cong cae nhi ¢o rang lan

! _ - Kétuae
Loui A

Low .:'\.__k_f_ch thude (mm)

DL o Z D L da [z
< 60 } 60
B 75 27 s LTS 10
60) " oo o |oso |
90 75 32 8 125 g
L. ALEN : — 150
60 60
73 to 75 (2
Lo oo | 40 150 100 60 | |
125 8 125 10
' 150

| Lagi dao: dao phay ru ring chip.

;- Lowi B

Loai B

Kich thude {(mm)

- Loai B )

N . 56 dao trong khdi lip ghép
L . b d z Phai Trai_ | Tong

75 l : 2

75 112.5 375 27 6 2 ] 3

150 2 2 4

3 T 1 1 2

112.5 2 | 3

90 150 375 32 8 2 2 4

[87.5 o 3 2 5




Tiép bdng 4.77.

) | __So dao trong khéi jap phép
L Ly d z Phai Trdi Tong
100 t 1 2
150 - 2 1 3
110 200 S0 40 8 3 5 4
250 3 2 5
100 | | 2
50 2 I 3
130 200 50 30 8 2 2 4
250 3 2 S
300 3 3 6
150 2 N 3
200 . 2 2 4
150 250 S0 60 10 3 2 5
304 3 3 6
150 2 ] 3
200 . 2 2 a1
175 150 50 60 10 3 5 N
300 3 3 6
200 2 2 4
200} 250 50 60 12 3 2 5
300 3 3 6
# L. chi¢u dii cia méi dao rong khéi lap ghép.
Logi duo: dao phay tru ring xodn hap kim cimg
Phant vt timg dung: &¢ phay tho vdi chiCu sau phay on.
| L ' K&t cau _ Kich thudée (mm)
D a [ 7.
43 50
62 27 75 (8] 8
100 | 105
[ 45 | 50
Jh 80 | 32 | 70 | 75 | 8§
= LO0 | 105
43 50
=L T 100 | 40 | 75 1 80 [ 10
1{H) 1G5
B 70 | 75
] R o0 | os | 12
[ ]

[46



Tiép bing 4.77.

HLu;u' dua: dao phay cat diit (ludi cura vong) va dao phay rinh (gia cong then hoa)

Pham vi g dyng: 4 cat dint cic chi 16t nho va do phay rinh hoac ranh then hoa.

K&t cilu Kich thude {mm)
Loai [
D d B Z
Kidu [| Kicu [l

l 36 18
60 L6 L5 | 30 8]
Loai | 2 20 B
Duo phay cit diit 2i5 ::2 : 3
1.5 | 36 I8
75 22 2 36 I8
2.5 | 30 8
3 30 18
B (5] 5077 24
2 50 24
FLOp 27 | 25 40 20
3 40 20
357 40 20
2 60 30
.. 25| 60 | 30
150 | 32 3 50 24
35 50 24
4 50 24
3 60 30
200 | 32 | 35| 60 30
4 50 24
5 S0 24

Loyi dao: dao phay citt didt (udi cua tron) vi dao phay riinh (gia cong then hou)

Phani vi sing dinig: d€ phay vink hoac ranh then hoa.
L K&t cau Kich thude (mm)
Loai |
Z
D d B Kidu [{ kicu §I
021 08 72
03 [ 108 60
Loai Il 0 | 13 82 38 28
, S 15 4 K - :

Duo phay riinh 06 | 90 50
08 | 72 40
Lo | 72 40
{ 1, 051120 12
06 [ 108 72
{W . 0.8 | 108 60
% 60 16 O | 90 60
= 1.2 | 90 60
1.5 1 90 50
& 201 72 50
1077 T0R 72
1.2 | 108 60
L5 | 108 60
75 22 1201 90 60
25| 72 60
3090 72 50
40| 72 50
5.0 - 50
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Tiep bang 4.77.

Lo dao:

daw phay rinh dang dia.

Phom vi ting dung: dé phay rinh ¢6 chidu siu nho,

Ket ciu Kich thude (mm)
D B d | d, 1 7.
|
| O I ,RE\TLT% 50| 3456 |16 [25 ] 14
= ¥
T ﬁ—r\! ' 63 5008 2135 16
4] \ t, :
. R} B0, 02 |27 |40 1%
1
— &l 100 [10;12; (4: 46| 32 |45 | 20
i
| |
Lot dae: dao phay ranh hét lung,
Phan vi ing dung: dé phay rinh.
Két ¢iu Kich thude (mmy)
D B did | 2
I i S0 45,6 61255 12
L e
5, 6:{7); 2135 4
1 = 62 5:6.(7)8 2 I
: RO (78100120 | 27 | 40 14
Fi)
OO0 [ 101201416 ) 32 | 45 16
Lodai dao, dao phay dia ba mat
Ii Phan vi ting dung: 46 phay rinh.
| Kél ciiu Kich thude (mm)
r; D B d I d, Z
I
50 5.6 6] 25 14
63 |68 10;12 | 221 33 16
i R0 |8 10;12; 14| 27 | 40 18
‘ 100 [1:12:1416 | 32| 45 | 20
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Tiép bang 4.77.

Logi dao: dao phay ba mat rang chip thép gio.
| Phresn vi .fi'.'r;;* duuirg: dé phay cie riinh ¢6 chity siu khic nhau.
Két ciu Kich thude (mm)
D B d Z
B0 [12:014) 1600 18):205(22):25| 27 1H0-12
106} | L4 18:22:28 27 10-12
PI25 112:16:20:25:32 R 10-16
160§ 14 18:22:28:36 ) 16-20
2000 [(12):16:20:25;32:40 50 16-24
250 1 18:22:28:36:45 50 20-30
33 1 20:25:32:40050 ) 50 22-30
Diy kich thue phu
180 T12,16:20:25:32 407 1620
_ N 224 | 14:18:22:28:36 S0 1824
Lowti ddao. dao phay ba mnat ring chiip hop kim cing,
ﬁwm Vi ting ding: dé phay rinh vi cde ma phing ¢6 kich thude nhd. |
] K¢t ciiu Kich thude (mm) )
D B [ d
E:*'_f__{: 90 [ 10;12:14:16:18:20:22:24:26 | 32
PG 1O 20 160 1R200:22:24:26 40
130 12:14;16:18:20:22:24:26, | 40
IS0 120401 6:18:20:22:24:260; I S0
175 12:14:16:18:20:22:24:26: ‘ 50
2000 13 16:18:20022:24:26:30 I 60
225 | H416:18:20022:2426:30 T 60
250 | H 1621 8:20022:24:26:30 . ()
300 | 18:20:22:24:26:30 60
betsei 350 | 18:20:22:24:26:30 " 60
Loai deo: dao phay ba mat rang chap hop Kim cing.
| Phon vi wig ding: __Khl“ﬁ'_lﬁp ahép cide dao duge ding dé phay mi dau. )
K& cau Kich thude (mm)
o D B h d Z |
90 16 3 32 8
110 18 ; $0 8
130 22 4.5 40 1{)
150 26 4,5 50 10
175 26 4.5 50 2
200 30 3 60 12
225 30 6 60 14
250 30 6 6 | 1A
300 30 ) 60 18
350 30 6 6O 20
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Tiép hang 4.77.

Logi duo: dao phay ban kinh o1

Phar vi gng dung: dé phay rinh cé prophin béan kinh.

Két ¢iiu Kich thude (mm)
D | 4 | B R | Z
3 1.5
4 2 _
SO B A 14
5 2.5
6 3
2 )
63 | 22 g 3 12
8 4
10 5
80 27 12 6 1O
16 8
16 8
20 10
100 | 32 24 12 10
24 12
125 | 32 32 4]
Logi dao: dao phay bin kinh 16m.
Pham vi tmg dunrg: d€ phay bé mit cé prophin 16i.
Két cau Kich thude (mm)
D d B R Z
7 L.5
50 | 22 & 2 14
10 2.5
10 25
63 | 22 12 3 12
14 4
14 4
I8 5
B8O | 27 2 o t0
28 8
28 8
100 | 32 35 10 10
40 12
40 12
125 ¢ 32 4% 16 10
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4.14.2, Dao phay ngon (bang 4+.7%)

Bang 4.78. Dao phay ngon

Loat dao: dao ph;l_\'-'hr_yg('m. ) ]
| Phani vi ding dyng: dé phay mat phing. phay riinh vaéi chicu siu cit nho.
. o - Kl ¢y )
Loai I: dao phay duoi tru
Dang A - vang binly thuimg
H
—_— i
i
f
4
Kich thirie tnim) ) N
o [n.u 1, dung A - i
D E i .
_ ; R — L. | I, d ' 7.
Day ¢hinh | Day phy _ N .
3 - 36 8 . C
4 - 40 10 - 4 . 4
5 - 45 12 7-9 5 ; 5
6 - 50 16 7-4 6 i 5
b - 55 20 8- 10 8 i 5
1 - 60 20 - 10 ¢ 1{) : h}
12 - 70 25 3-10 . 12 5
- P4 80 32 911 14, s
16 - 80 32 O B
- 18 90 40 - 12 8 18 6
20 - 100 45 -12 200 6
Lowi deo: duo phay npdn, ) B _ o __J
Phant vi ting dung: de phay mat ph;_"l_llu. phity rdnh véi chicu siu cal lon, B
3 e e . - Kt:\l[ C;‘I'll - -
i Puang B - ring Ion
P NS L)
:L... ——— - __..% iy |—
~ Kich thuge (mm} |
B N Loui I, dung B S i
I ) L L ! I d. 4
3 . 36 X - 3 3
1 | 40 | 10 . 1 3
5 +3 : 12 7-9 5 R
6 50 1O 7-9 O : 3
5 55 2() 8- 10 8 ! 3
10 6} 20 5- 10 14} ' 3
L L 70 | 2 8- 10 12 s
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Tiep bang 478

Zrm: u’un thm ph:) n";;; o ; ]
Phum ViR rhm”' e plhl\ N |l ph ng. |1|1.i\ r.mh v6i chicu sau ¢it nho. —l
e Ket viu 4
Lowi [t: dao phay dudi diuon con ‘
Dang A - rang teung binh .. Lt snede
% ) . :
IS TS B I
SN \
07
¢ :
: | |
i ki I1 |hum tmm) e
L o Lualh dm“-\
: D] o i i)
e R Slon |, e e e Con .
Dy 1 Dav L I 7 Day T Dav ] z
o ’ TR i : [. | Nenw
Lchinhy | phu L g bt phe N
- O T B i 220 B S B IO 4 0
16 - 120 | 360, 2 4 ‘! . 16 i of) 4 G
- I8 12030 2 | 4 w0 - 190 | 63 4 6
20 - 145 | 44 3 3 - I 45 tYS 0 4 6!
- R I R B T T B 225 70 3 6
25 corasolsop s bos o ose 0 o b0 0 4 1 e
- X P75 0] 4 5 0 s G . 225 70 5 | 6
;_.1"_.‘22'{‘!‘"“ ‘IS_“‘_’I‘_'.‘_ Mgon. e
C Phare vi g disig s A phay m u ph.mv phd\ rinh v ('ﬁ_ chicu~savaitten,
o At ’
oot 11 o
Bang [3 - rane Lo L S _ ,
: ’ Gy
(s — - - —‘T”t:lf':_ !
1 L | ‘{f_f‘:'_" !
|
T IR |
| ] __ - hoch thueoe :m.{ﬁ'f_'_'__—_" ) _ _________;j
Lo 11, {I.m"B
L - , AT e
! l) i . ! '
S i ( P Con T e I P Con | L
D'\ [ity B Mooy ! iy Day L moee T
chinh { pho * "1 & chinh | Cphy | _ ; L
- E R AR 3 T S T T A e B I FTUR I T
16 - 1200|360 2 0 3 b - 36 L I¥S 60) 4 4+
- I8 [ 1200360 2 1 3 HEoro- D90 |63 4 4
200 (45 |44 3 | 3 b - | 45 | 195 | 70 4 4
SR T T T U T S S = I B 3
b8 | sojso] 3y w a0 L1es 70 4 4
L. 2 p 175 Lso 4 L3 s g s e S 4




i Loaf duc: dao play ngon cd rang haét hing v dudi con,

tiep bang 1.78.

0t

Phom vi g dgng. d¢ phay vai chicu siu cat lan.

K¢t cdu

—i

Dang A - dao phay khong co rang mai Jaa

LS mead

o 1

P e

il !.’

K il thude fmim )

Can i_ ] ‘ Con .
b | ' d moo 13 L I i mooge| 7
b= - I —_—— e . —
i 225 70
150 | 50 .
23503 5 bo270 | 11S
35 180 180 50 14 5 6
-, Y335 | IR0
180 | S5 25 1 N0
20 | RS 80 | 123
32 29 1 5 o3 4 3 8
2585 | (30 335 | 200
'
oo | 65 | 300 | 90
225 | 100 350 | 140
40 i 30.5 4 0O 80 60 | 6 110
285 | 160 435 1 2o ‘ |




Tiep hdng 4.78.

Logi duo. duo phay duoi con lap ghép rinh xodn marh hyp kim cimg.

| Pham viaing dung: d¢ phay voi chiéu sau cat lon.

K&t ciu

Loai | - dao phav Iiap ghép

Con mooe 3

=
; o TR T
FRS
[ i —-—H_‘_-“_- I
 inat
145
N ) Kich thirde (mm) N
__Loai I - Duo lap ghép L
b H Z D H . 4
10 [0 i 6 a8y | 1,20 8
(2 . 12 6 20 LS ; 8
(14 ' 218 8} 2 15 : 8
16 10: 20 | —_——

Ghi chi: ¢6 the ché 1o con mooae N' 2

theo dan dat hime.

Logi dao: dao phay duoi con lap ghép rinh xoan gan manh hop kim ciing.

o Phan vi g dung: d@ phay vai chidu siu it ton.

K&t cau

Loai I - Dao phay gan manh rfinh xodn

Lot mewse

SRS
il K
— - R N
| B S ==
[
I
* {
3 L
Doy A
. _'_-__““j
amg B
. - Kich thude (mm) -
L _Loai 11 - Dao phay gin manh ranh sodn
I‘I | L | ! | Con L | Con
D Dang i A D Dang .
e = 1 I o Mmooy
A1 B A B { o A1 B A B |
16 | 120 - 13 - 2 3 A2 e | 170 I8 32 4
I35 145 12 21 3 + 400190 | 205 1 24 4] 5
25 [0 | 1705 20 [ 35 | 4 | 4] so fivo|20s! 22 13| s




Tiép bang 4-78

Logai due: dao phay ranh then.

Phanor vi g dung: 88 gia cong rianh then.

Két cau

Loai [ - Budi try

Loai 11 - Dudi con

L

Kich thude (mm}

Loui | Lowi 1l

D d L | I, D L I Con moog

16 .. [IN] 25

18 17 25 5
2 2 28 4 G 20 17 29 E
3 3 32 5 8

24 22 4}
4 4 32 6 10
_ 26 24 40
5 5 3o, ¥ 12 3

32 24 50000
6 G 4 10 ta - : e
8 8 45 12 16 36 32 S0 4

40 32 63

Loui dao: dao phay ranh then gan manh hop kim cing.
Pham vi fing dung: &6 phay rinh then.
K&l ciu
Loai [ - Dao phay dudi tru
: Kich thude (mm)
. Lo [ .
D d l. L i D i d L | R T
3 8 45 12 17 4 i )4 65 20 29
¢ 1) 50 2 20 s
32

12 1 60 1S 2 16 16 70 20 :
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K&t ciu

Tiép bang 4.78

el
Loai 1L - Do phay dudi con
F, Cein modc
i
Q:: — -
i .
1
I3
Hinh dang daa co duang kinh 0 2 28 mm
__"_ B _ Kich thude (imm) o _;
Loui 11
g NP S—
D d Lo | S op d | P bon
N LIS SIS L o
12 11 80 15 i 24 22 130 25 3
14 1! 90 20 1 28 26 130 25 3
16 15 100 20 2 32 30 140 a0 3
1 16 105 20 2 36 305 160 30 +
Lt 17 LI 20 2 40 Jo_ | 7o | 30 |4
Aot dao: dao phay rinh then hinh bin nguyet,
| Pl vy dreg: dé phay rdnh then Rinh bin ngoyét,
Dang A
-~ E
' ij“ﬁ 1 .
£y -\;',‘ i —i l C.‘
IR N
[ 51— /
te /‘!
Thang B
I
| ' ;}
;-‘,L i i L — é@?
] } ! '
Y {
£
L
1 | ~b
HRES [ ——— -
=y ,
L a— L
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Tiep hang 4.78

Loai |, kich thude (mm)

H T - -

K : H| D B | L [, ]|} d —H-(%‘d;“--—-‘é—— Puimg kinh truc

IR TN 18 | 18 | 3.7
s |75 1S 18 28 | 28 >3- 10

752 2 ; 30 | 30 T
o2 | M T T 6 Ty T ao O ssia
10x28 | 10.8]25] 0o | TRETI S5.18
10x3 | IR IR >7-18
1343 4] 3 ! : TREE ) B 57 18

13xd 1 | 5o | 50 > 10- 24

o3| |13 | 16 | 461 >7.18

[6x4 1731 4 0T 50 50 >10-24

l6x5 | 5 Tso | s > 1430
194 ] i 205 4] 56| 60| 40 6.0 _(’“_ I S

195 5 70 | 70 > 14 - 30

274 K | 60 | 60 ) >10-24
22%5 2381 3 l 70 | 7.0 > 14-30

22x6 | C 6 ‘ 80 | 80 >18-36 |
2545 | B S _ 2170 [ 70 > 14- 30

asx6| C| 27 [ 6 ! R0 | 8.0 > 18 - 36

25x8 | C R | 63| 651 45 90 | 90 YR

28x5 L BL 302 5 | 56 60| 40 8.0 | 80 | > 14 - 30
a6 | 302 6 |56 60 |40 00 | 90 >18-36 |

288 8 | 636545 0 | 10 | 8 > 24 - 42
306 | 6 [s6len| 0|12 00 | o0 BT

3ax8| | 3O 8 {6365 o | 10 >24-42
32k 10 | 63 T > 30 48

o] 6 63| | TR > 18- 36

38K 41 [ 8 63 Pral o T e
" 38x10 101701 68 B > 30 48

45x8| 14861 8 | 63 S| 19 | 14 > 2442

45%10 o | 70 4 >30- 48




Tiep bdng 7.78

| Loyt dao: dao phay ranh then hinh bin nguyet.
Pham viding dung: d¢ phay riinh then hinh bin nguyct.

K¢t vilu

Loai I - Dao phay lap ahép

Kich thude (mms

Loai Tl
K D B d D Z 23]
35 x R 3 24-42
5510 3 ” 16 23 S
| 65 x 10| 70 ) 29 32 30-48 |
65 % 12 [ (2 | 36-55
30 x40 | 10 5 v - 30 - 48
80 x 12 83 B 27 W 3635
K - kich thuée ranh then (dudng kinh x bé rong). @ - dudng kinh true.

Loyi dao: dao phay tinh chi T.

Phuam vt g dung: d8 phay rinh.

;""."_L._‘

Loai T - dao dudi con khong ¢6 viu

=

K&t eau

SOt monc

Loai 11 - dao dudi ¢on ¢o viu

=

‘o

LN Moo

- Hinkr dang phin nading cia dau

toai i foa it ding dé gia cong
- tanit oo e rGng = 28 min




Tiep bdng 4.78

Kich thude (imm) ]

N L Con . :
b P d B Logi | Loaj H Mooe Z

10 7.5 10 7.5 82 90 ! 6

12 21.5 12 9.5 98 HOR

14 25.5 14 [1.5 (02 112 2 8
(16 29 16 13 10S 115

18 32 1% 15 110 120
(209 33 20 16 130 142 ]
22 38 22 17 135 (48 3 10
(24 32 24 19 138 150

2% 49 28 22 148 160 .
(32} 55 32 24 (80 195

36 63 36 27 (86 200 Xl 12

2? 73 42 3 198 212 ‘

48 83 48 36 240 260 i '

54 93 54 40 250 170 > 4

. “ b Kich thude ranh

4.14.3. Dao phay mat dau, (bang 4.79)

Bang 4.79. Dao phay mdt ddu

Logi dao: Dao phay ma diu lap ghép rang nhd,

Pham vi img dung: d€ phay tinh bé mat véi chidu siu phay nhé. BE phay thé véi chidu
séu cit < dmm.

Kich thude (mm)

K&t ciu D r L 7

— 40 16 32 10

iR | 50 20 36 12

PR3ty -] 63 27 40 14

NS ¢ 80 32 45 16

TS : 100 32 50 I8
/|

Ghi chid: Dao phay ¢6 duimg kinh 63100

mm dugic kep chat bang then mat diu.

Logi duo: Dao phay mat diu [ap ghép ring lén.

Pham vi iing dung: dé phay tho bé mit véi chidu sau cal idn.

K&t ciu

Kich thuée (mm)

D d L Z
63 27 40 8
8() 12 45 H)
110 32 50 12
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Tiép bdang 4.79

Logi dao: Dao phay mit daw rang chip thép gié.

1

Pl vi g durg: dé phay mot hoae hai mat phiing song song véi nhau. Nang suit gia
cong cuu dao cao nhd cde rang co kich thude [dn.

K&t cau

-

Kich thude (mm)

D] R d Z. (min) (9] B d 7 {min) |
£ RI4} 27 10 160 15 S0 16
100 H) 12 10 200 45 S0 20
125 40 40 14 250 45 S0 26

Logi dao: Dao phay mit dau ring chip thép gio.

Phunt vi tmyg dyng: d¢ phay mit phang ¢o kich thude 1on rén may phay giuomg vi mdy
phay 16 hp.

Keét ciu

" Kich thude (imm}

d d
D B Dunsg Z D B Dang z
1 il Ll
IS el _ hl
Dol 0 s | oss | awsy) 22nad 32
= - =ttt = sl el . 3
300 | 85 | 128570 221 o2g | 630 | 85 | 13RST 2N 36
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Tiép bang 4,79

Lout dao: Dao phay ma diw rimg chip hop kim cing.

Pl vi ing dung: &€ phay cac chi 116t vill ticu thép vi gang.

- K& ciu ] -
Dao phay ¢6 dudmg kinh 100 + 200 mm

Kich thude (mmy
| hkbie [ d hkhio 7
D B 45" TDungt 7 D B 457 Dung | 7
60" 75" 90® | 11 | 60" 750 90 | Ll
10 | 50 1 7 32 b 160 | 60 12 8.5 50 I}
| 125 | 55 12 8.5 40 8 200 | 60 2 8.5 50 12

Loai duo: Dao phay mat diu ring chap hop kim cung.,

Pl vi sing dung: dé phay cie chi iét uir viit licu thép va gang. ]
L K¢l ciu

Dao play ¢ dudmg kinh 250 < 630 mm

-—4

h khi ¢ d h khi d
D | B [ 45" _ Dang Z 1D }B 45" Dang A
60" 75990 [ i o0% 75000 | 11
250 [75 15 10 [128.57] - 14 500 | 85 17 12 [128.5722]1.44] 26
320 | 75 15 1O 128,57 - 18 | 630 | B3 17 12 128,57 221 44| 30
J00 | 85 17 12 [128.57P21 44| 20




4.15. Dao chuot

Dusdnty kb phan higu chinh

N Dudng kinh chua dac
AN 1
" ?
A M =
‘:i-" =)
Lon T las =]
i
o T
DJ I L ‘ ll‘lllilll\ . ) 1 i
—{y — el e
Chigu oAl ép Chign ddi vt chinh
2-3
BUOC 1 Lyomn f,, =y B€ *'ch,e,’:gg Goic e
RN 2 N .
L o Goc hat -=i (30 su
Chigu dar rinﬂ F i

/’

Chigur g £ang

Chiu cag
fac chudl

Buoc rang =~
Brroe ¢

dng S an'c Inoc
L Ty B |

~ ‘.\
e

g

Bé rong
vat mepn

Gene: Nt lung Bin kinh rdnh

Hinh 4.8. Két cdu clia dao chudt.
a) dao chudt ép: b} dao chudt hiéu chinh.
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Dao chuot [ loai dung cu nhiéu lui duge diing d€ gia cong cdc 16
v cde bé mat ¢6 prophin khic nhau, Khj gia cong 16 bang dao chuot
nguon ta phin bict hai truémg hop.
- Duo chuét thye hi¢n chuyén dong bang lye kéo, Trong lrugng
hop nay dung cu duge goi 1a dao chuét,
- Dao chuot thye hién chuyén dong hing luc day. Trong trudmg
hop nay dung cu duoe got la dao dot (chudt ép).
Dao chuot duge diing trén mdy chuodt, con dao dot duce diing trén
mdy ép.
Hinh 4.8 1a ket cav cia dao chust va hinh 4.9 13 ket iy cua dito
chuet cat.
Khi chon dao chudt ¢an tuu ¥ dén cic yeu td sau day:
I. Loai dao chu6t phu (hude vio dic tinh gia c¢ong, vi trf clia bé
Ml giz cong, Két cdu cla bé mat gia cong va loai thiét bj,
2. Kich thude cia dao chuot phu thudc vao kich thude cia bhé mat
gla cong, tinh chat cla val licu gia cong va luong kim loai duagc hat di.
3. Phuong phap kep chiit dao chuot phu thude vao két cau cia dao.
4. Vat licu dao chuét phu thude vio viit li¢u gia cong,

SRS SV Ry

Hinh 4.9, K&t cau cia dao chust cdt.
D,. duong kinh chusi dao; D, dudng kinh phén ngéng: Dy, duong kinh phdn
dan huong phia truéc; D, duong kinh réng thie nhat; D, duong kinh phdn
dan hudng phia sau; {,. chidu dai chuéi dao: I, chiéu dai phdn ngéng:
Iy chiéu dai phdn con; I, chiéu dai phdn dan huéng phia truce: 1. chidu dai
phan cdt; I, chiéu dai phan rang hiéu chinh; I, chiéu dai phdn dén hudng
phia sau; 1. 13 ldp then.

4.15.1. Dao chuot o, {bing 4.8).
Bang 4.80. Dao chuét 16

Loyl duo: Dao chudt tron., ]
Pham i ting dung: dé chudt 16 won,
_ K&t cin So do gd dat

= | G- (o
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Tiép bang 4.80

Loui due: Dao chudt vuong hoac nhidu canh,

Phom vi g dung: 46 chuot 1d vuong va cac 16 khdc.

K&t citn

Su dd gd dit

| Lesti duo: Dao chuot rinh thea,

Pham vi ng dung: dé chudt rinh then

K&t cau

=

Lol dao: Dao chudt then hoa.

Phant vi ting dung: dé chuot then hoa.

K&t cau

Lia g Ta* g SN

]

Logi dao: Dao chudt xodn vit.

Pham vi ting dung: dé chudt then hoa xoan vil.

Kél ciu

S do pd di

| 64



Tiép bang 4.80

Lodi dae: Dao chual ¢p (dao dé 16).

Phom vi ing dong. dé dat (chudl ¢p) 16,

_Kécau

Sor d6 gd dat

)

4.15.2. Dao chuot mat ngodi, (biang 4.81)

Bang 4.81. Dao chudt mdt ngoadi

Loai duo: Dao chudt mit phing,

Phom vi sivg ding: 8¢ chudl mat phiing ngohi.

Keét ciu

Scr o g dat

ooy
T - T TR
i

i,

Lo dao: Dao chudt ranh.

Plani vi iing dung: d€ chudt rinh.

Keét cau

Lewt dao: Dao chudt lap ghép,

Phan vi ting ding: d¢ chudt dong thoi nhicu bé mi

t khic nhau.

{

K&t i

So do gd dit

T T
WLLLL . - LI
ST T s
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Tiép bang 4.81

i Loai dao: Dao chudt dinh hinh.

L Phar vi ting ding: d€ chudt cde mal dinh hinh.
K& cdu So dé gd din

Flg

ey et Pretee Lonids
NIFE

Loai dae: Dao chudt 10 hgp

Pham viting ding. d¢ chuot nmal ph‘lng M&i Judi dao hét mot Iép kim ol nho theo toan
|00 chiéu sau. Cic ludi dao hicu chinh ¢t toan bo bé mat gia cong.

K&t edu Sa do pd dat

4, 16. Dung cu cit ren

4.16.1. Taro va ban ren

Tard Ia loai dung cu duge diing dé cit ren 16, Hinh 4.10 1a két cdu
va cac thong sa hinh hoc ¢l taro.

Ban ren & loai dung cu duge dung dé cét ren ngodi. Hinh 4.11 [a
ket cu cua ban ren.

Khi chon dung cu cat ren cdn chi ¥ dén nhitng yéu 16 sau day:

L. Loai dung cu phu thude vio dac tinh coa ren gia cong. vi tri cla
ren gia cong. ket ciu va Kich thude cta chi tiét va dang san xudt. Vi du,
dé cat ren ngodi cba tryc vit me ¢6 thé diing dao tién ren hoac dao phay.
Tuy nhicn, sit dung dao phay ren doi hai phai 6 mdy phay ren chuyén
dung nhung trong san xudt hang loat nhé va don chiée thi phuong phdp
nay lai khong kinh t&. Khi cit ren ngoai ¢6 chiéu dii ngan va kich thudce
nho ¢6 thé dimg dao tién ren, bin ren hoac diu cit ren.
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2. Kich thude cia dung cu cat ren phu thude vio kich thude cta
ren gra cong.

3. Kich thude kep chit dung cu cit ren phu thuoce vio chiéu dai
cua ren gia cong va loai may ma trén dé thuce hién nguyén cong it ren.

Mat hort ling

Mk s

Phidn hiéu chinh

FPran cat Chudy dao Rinh

FPhin vudng

Luetsi et

M It

Bde ran

Goc nghuéng cug
phan cdt

GOC Lon o
phan cit LIt

Gea: e cuz
LA Bes ctinh

Goc cdt cua phdn it

Gor sau tid
phdan ol R

GiE sac atia
ohider cdr

Ll ot (dc 5aU coa phan meéu chinh

Hinh 4.10. Két cdu cta ban ren.

Lo theat phor
S

i i g At

Dheidemg etk rhge,n N ) .
o ban ren’ , Lumcan Lefie €37 sau
e rong Hé rang
L b ren O hdi oAt

Hinh 4.11. K&t cdu va théng s6 hinh hoc cla taré.
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4.16.2. Dao tién ren, (bang 4.82)

Bang 4.82. Dao tién ren

Lot dao: Dao ién yen dudi tey.

Pham vi tng dung: O cit ren ngodi v ren trong hinh tam gidc.

K&t citu

Kich thudc (mm)

==

!

L

}

d L

10 40

12 50
i (5 65

Aodi dao: Dao ticn ren duoi hinh chir nhat phii vi i,

Phant vi stng dygng: d¢ cat ren ngoii hinh tam eidc.

K&l ¢iiu Kich thude (mimy
Tict dién
t B H L
x
L 10 16 125
‘ 12 20 150
<& = 16 25 175

Logi dao: Dao tién ren ddu cong dé tién ren ngoii phai vai trit.

Pham vi gmg ding: 9C cat ren ngodi hinh tam gidge & vi (ri ma cde loai dao rén khong
thuc hi¢n duge..

K&t citu . Kich thude (mm)
Tict dién |
f B H L
o
|
L i 10 16 125
Q, 12 20 150
= 16 25 175
}
Lodi duo: Dao tign ren thang ngodi dudi try.
Pl vi tong dung: d¢ ¢t ren thang ngoat.
B Kétcau Kich thude (mm)
d L |
9] 40
— L - 12 50
15 65

A

168



Tiep bang 4.82

Lot dao: Dao Wén ren thang ngodi.

Pl vi ging dyng: A€ 1en ren thang ngodi.

K&t il Kich thardc (mm]_m
Tict dién
1 B H L
I
}
L -1 10 16 125
ngq/ 12 20 150
= 16 25 175
!
Loai dao: Dao tién ren ngodi hinh chir nhat. T
_firgmr vioging dune: dé cz'it__ ren ngodi hinh chit nhat.
. Két L‘&jl;l_l"m Kich !1_1_1_1’(1(: {(mm)
Tidt dién i
i B H ]
ot :
L — J 10 16 125
) i 12 20 150
i SR @ . 16 25 175
* |
jj"ﬁ‘_’f' dao: Dao tign 1'\.'{1_751154. . |
Plam vi g dung: Q¢ ¢t ren trong hinb tam giidc.
K&t ciu Kich thude (mm)
Tict dién :
b I3 H L I
: T
I
t —_[ 12 20 150 60
( : = 16 25 (75 80
\/ f 20 30 2250 L0
| i

Lol daa: Dao tién ren trong hinh thang,

Pham vising dung: d€ cat ren trong hinh thang.

K&t eiu

Kich thude (mim;

Tict dién
: L l
] ; B H
g[! I
; t
i ' 12 20 [50) &0
” : ; 16 25 4 175 | 100
N 1 T 20 30 225 120
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Tiép bang 4.82

Laai duer: Duc tién ren trong hinh chir nhat.

Pham vi ting ding: dé it ren trong hinh chi nhat.

. Kt cau Kich thudge {mm)
Tiel dien
L |
) 7 B H
i

—— (| ——]

L i i2 20 150 8()
- { N 16 25 175 100
Ej\ 20 30 225 120

Loyi dae: Dao uén ren hinh lang uru.

Plian vi ting dung: d6 cat ren ngodi hinh tam e,

K¢t ciu

i
=

Goc a = 60" cho ren hé mét;

o = 55" cho ren hé Anh

Lot dae: Dao uén ren dang dia dudi try.

Phlani vi sing dung: ¢ ¢it ren trong hinh tam gide.

K&t cdu

Kich thude (mm)

D d LT
j
" 6 15 80 12
fiﬁgg*u-«" , .€§£§} 8 ts 80 | 16
2 : | 12 L5 R0 20
P — * E 15 | 80 | 30
| N 20 20 100 | 50
: 30 20 100 | s0

o = 55" vi 60"

Lewti dao Dao tién ren ldp ghép dang dia,

Plany vi iing dung: 48 cat ren ngoid vi ren trong hit

1h tam piic.

K&l ¢itu

J

(24

D=30

Goc a. = 60" cho ren hé mét;

o = 55° cho ren hé Anh
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Tiép bang 4.82
Logi dao: [)ao tién ren rang ltrye 1ap ghép dang dia. ) i
Phani viamg dung: dé ¢t ren ngoai va ren trong hinh tam gidgc. Dace tien ren phai ngoad
| €0 the ciit ren trong 1rdi va newee lai.
KEt cau

e D =30

4.16.3. Taro
41631 Turé tav, (bdng 4.83)
Bang 4.83. Taré tay

| Lasgl dao: tard tay ¢¢ cit ren hé mél ]
Phani v sing dirg - d¢ citren ren 16 bing | taro {cho duding kinh 18: 8 = 18 nuny; bang
2 tard (cho dudng Kinli 16: 6 + 24 mm) vit bang 3 taro (cho dudmg kinh 16: 2 + 32 mm).
K&t cau
{, N
<
@\/ &= E gl p—
o P |
¢ L
. L
2, L |
3 L
: 72 i ]
] kich thuge (imm) i
d, ;S L 1 d [ o ] d, ST L]l 1] 4 a
2 . 04 35 I+ 3 2416 20800 35 | 125 13
230 04 35 14 3 24 18 2.5 090 40 14 14
26 0.45 38 16 3 24 20 2.5 i} +{) 16 13
3 (1.5 40 16 4 3 R 2.5 s 40} 18 17
(35y 0.6 403 16 + . 24 3 100 45 19 17
4 0.7 45 1% 5 38 27 3 105 45 22 21
5 0.5 S 20 §] 4.9 30 3.5 LIS 50 24 21

i 50 20 G 4.9 (33) 35 120 50 26 23
(7} 1 50 20 35 4.3 36 4 130} 55 R 25
b 1.25 60 25 [§) 4.9 (39) 4 135 55 32 27
(9} 1.25 o0 25 7 5.5 42 4.5 145 60 34 2u
10 1.5 6() 25 7.5 6.2 45y 4.5 150 60 40 32 ll
{11 .5 60} 25 X.5 7 d8 5 160 GA 38 32
12 1.75 70 30 Y 7 (52) 5 165 65 42 35
14 2 75 35 10 hi S - budic ren.
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4.16.3.2. Tard muy.

~ Hinh 4.12 {a két cau cla tard mdy dé cat ren hé mét cé kich thude
nho hon | mm, con bang 4.84 1a kich thic cua tard may.

= __h_lr_g_

L

Hinh 4.12. K&t cdu ctia taré mdy dé cdt ren c6 duding kinh nhé hon 1 mm.

Bang 4.84. Tard may, kich thudec, mm

[ d, [ 0307 035] 040 ] 045 [ 050 [ 055 | 060 ] 070 | 0.80 | 0.90
S 0.075 0,100 0.125 0.150] 0,175] 0.200] 0.225
L 16 13 20 22
| 25 2.8 3.2 36| 40| 45| 50
3 o 2.2 2.5 2.8 32| 360 40 45

S - bude ren.

Hinh 4.13 1a ké&t ciu cla tard miy dé cét ren ¢6 duong kinh 16n
hon 1 mm, con bang 4.85 1a cic kich thude cua taré ndy.

* {L"F- i ¢

o

ey dy
A

i

1
——

A
[
by
:I
II
i
i
1
i -

Hinh 4.13. Két cdu cua tare mdy dé cdt ren ¢6 dudng kinh 16n hon 1 mm,

Bang 4.85. Taré mady, kich thude, mm

d, I Budc ren S l L l ] | L, I d [ a
Tare dé ciil ren hé mét co so

3 0.5 30 16 Lo 4 3

(3.5 0.6 40 16 1.2 4 3
4 0.7 45 (8 [.4 5 38
5 0,8 50 20 1.6 6 49
6 I 50 20 20 6 4.9
7 ! 50 20 20 5.5 4.3
R 125 | a0 2 | 25 6 49
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Tiep bang 4.85

d, Bude ren § L l l, i |
TT 1.25 a0 25 2.5 5.5
10 1.5 60) 25 3.0 6.2
(1 1.5 an 25 3.0 7
12 1.75 70 30 3,5 7
-4 2 75 34 4.0 %
16 2 R0 34 4.0 10
18 2.5 90 40 5.0 I
20 2.5 o0 40 5.0 12
22 2.5 95 40 5.0 14.5
24 R 1000 45 6.0 14.5
27 3 . 105 45 6,0 IR
30 35 115 50 7.0 18
{33 3.5 120 507 1.0 0
36 1 130 35 8.0 32
(30 4 135 55 %.0 24
42 4.5 145 60 9.0 26
(45} 4.5 150 60 0.} 24
4% 5 160 65 10.6) 24
{(52) 5 165 65 0.0 4 32
Tard dE it ren he mcl loal thir nhal )
3 35 10 16 | 3
3A 1.35 4{) 16 1 3
4 0.5 45 18 ] 38
{1.5) 0.5 45 18 | iR
5 0.5 51 20 [ 19
(5.5 0.5 50 20 | 4.5
3] 0.75 50 20 1.5 4.9
{(7) {075 50 20 1.5 4.3
8 1 60 25 2 4.9
(93 | 60 25 2 5.5
10} | 6() 25 2 6.2
(L1} t 60 25 2 7
12 1.25 70 a0 2.5 7
14 1.5 70 30 3 10.5 b
16 1.5 75 30 3 12.5 10
18 1.5 85 33 3 I}
20 1.5 &5 34 3 12
22 2 9 34 3 14,5
24 2 95 H) 4 145
27 2 103) 40 4 |18
30 2 1o 45 4 18
i3 2 L3 45 4 20
36 25 130 55 6 22
39 3 135 55 6 24
42 3 145 60 6 26
45 3 150 al) 6 29
48 3 L0 65 6 29
52 3 165 65 6 32
Tard d¢ ¢it ren hé mét lom thi hai.
6 0.5 45 16 ! 4.9
7 0.5 45 16 ] 4.3
8 0,75 55 20 1.5 4.9
9 0.75 55 20 1.5 5.5
10 0,75 55 20 k.5 6.2
il 0.75 55 20 1.5 7
12 [ 65 25 2 7
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Tiep bang 4.85

d, Budc ren S L | I'l d Hl
14 | 65 25 2 10.5 3
16 1 70 25 2 12.5 10
15 | 80 30 2 14 11
20 | 30 30 2 16 12
22 | 85 30 2 I8 14.5
24 1.5 Y(} M 3 14 16
27 [.5 U5 34 3 22 18
30 1.5 105 30 3 24 18
33 1.5 110 40 3 26 20
36 2 §20 45 -4 28 22
39 2 125 45 4 iz 24
42 2 135 50 4 34 20
453 2 1) 50 4 36 29
48 2 150 55 4 33 29
32 2 155 35 4 42 32
| Tacod dé cat ren hé mét loai thir ba vi tha )
8 0.5/- 50 16 1 6 4.9
9 0,5/0.35 50 16 I 7 b
10 01.5/0.35 50 16 [ 7.5 6.2
11 0.5/0.35 50 16 I 4,5 7
12 0.75/0.5 60 20 [.5 9 7
14 0,75/0.5 60 20 L.5 i0.5 8
16 0.75/0.5 65 20 1.5 12.5 10
18 0,75/).5 75 25 1.5 14 11
20 0.75/0.5 75 25 1.5 16 12
22 0,75/.5 80 25 1.5 18 14,5
24 /0,75 85 RIE 2 19 I4.5
27 1/0.75 90 30 2 22 L8
30 1/0.75 100 34 2 24 8
33 1/0.75 L85 34 2 26 20
36 1.541 115 0 3 28 22
39 [.5/1 120 ) 3 3 24
42 1.5/1 130 43 3 34 26
45 1,5/1 135 45 i 36 29
48 1.5/1 145 50 3 38 29
52 1.5/1 IS5 50 3 42 32

Ghi chu:

B3i vdi ren he mét logi thie ba vt thir we: (i <6 chi bude ren ciia ren thif ba. con mau s6 chi
buce een cua ren thiv e,

Tart dé cit

ren hé Anh.

4
56"
R
(7/16™)
12"
(9/16™)
38"
34"
e
s
e

20
18
16
14
12
12
14
10
9
8
7

50
60
60
60
70
75
80
tH)
95
HOS
115

20
25
25
25
30
4
RE
40
40
45
50

J—}lﬁa_’ﬁ‘ﬁ‘l\)_l‘d
LRSI SN LR N R}

nta
o= a

6.3

|
[

NDOOC -~ O s

10,5
12,5

18
20
22

4.9
49
5.5
6.2

10

12
14.5

]

18
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Ticp bang 4.85

d, Bud ren § L I 1, d : il
13 7 120 50 7.2 26 20

(1) ) 130 55 8.3 23 22
1A 6 135 53 8.5 32 24

(177 3 145 60 10,1 34 26
IR 5 [ 50 o0 10.1 36 29
LA™ 1.5 160) 65 1.3 3K kD

A 4.5 163 65 11.3 12 32
| Tart dé ci ren dny. _

(/8™ 24 55 {8 2 & 6.2
VAN 19 65 24 3 I g
38" 0 75 26 3 L3 I
/2" il 85 30 4 8 4.5

(5/87) 4 83 30 3 I8 1.5
34 14 an KR 4 22 K3

(7787 I4 100 34 4 24 1%

[ L i1 40 3 26 20

(1A I 115 40 S 28 22
LA I 120 45 5 K 24

(1% ] 125 42 5 34 26
| VA 11 130 42 5 38 29
EA 11 135 42 5 42 32

a» il 140 45 5 50 39

4.46.3.3. Fard ren con

Hinh 4. 14 13 k&t cau cda tard dé cit ren con, con bang 4.86 la cic
kich thuGe cuia taro nay,

{,= 3 budc ren

——

Mat phing co so
- P q

|

——r

L

|

L)
)

! -

Hinh 4.14. Két cdu ctia taré ren con.

Bang 4.86. Taré ren cén, kich thudc, mm

Kich thurde Turd

ren hé L Eoat 1 Loyl [ d H
Anh ] Iy | I,
1/6 50 16 10 - - 9 5
/8 55 I8 11 18 12 I 4
/4 65 24 15 .. 24 16 14 9
/R 75 on 16 26 18 18 12
12 35 A0 21 32 22 22 16
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Tiep bang 4.86

Kich thudc Tard

ren hé L Loai | Loai 11 d d

Anh | l, | l,
34 90 32 21 36 24 1q] 20
l 10 40 26 42 28 26 23
IYa 120 42 27 45 30 34 31
114 140 42 27 4R 32 38 35
2 140 45 28 ) 34 52 449

4.16.3.4, Turé dung dé cdt ren dui 6¢

Hinh 4.15 1a két cdu cua tard cit ren dai dc (&cu),

1a céc kich thude cua tard ngan.

cOn bang 4.87

{2 l
o e R e =
b, T
DR
W B —
T = * 3
i R S M — S .
r-——("f—~[
I4

Hinh 4.14, Két cdu cla taré ngdn dé cdt ren dai 6c.

Bang 4.87. Taré dai 6¢ loai ngdn, kich thudc, mm

d, Budc ren S L. i L 1, d i
2 0.4 35 1; 5 14 3 24
23 0,4 35 10 5 i4 3 24
2.6 0,45 40 t2 5 15 3 2,4
3 0.5 40 12 6 15 4 3
(3.5) 0.6 45 14 7 16 4 3
4 0.7 50 15 8 L8 5 38
5 0.8 55 L6 LO 18 6 49
6 1 60 20 t2 22 6 49
(N 1 70 20 t2 - 55 4.3
8 P25 75 25 15 - 6 4.9
(9) 1,25 8O 25 15 7 5.5
L0 L,5 85 30 18 7.5 6.2
(k1) 1.5 95 30 18 - 8.5 7
12 1,75 LO5 35 21 - 9 7
14 2 115 40 24 - 10,5 8
16 2 115 40 24 - 12,5 10
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Tiép bang 4.87

dy Buée ren S L | R 1 d @
18 25 125 50 30 - 14 I
20 2.5 135 50 30 - 16 12
22 25 140 50 30 - 18 14,5
24 3 150 60 36 - 19 14,5
27 3 160 60 36 - 22 18
30 3.5 170 70 42 - 24 18
(33) 35 170 | 70 42 - 26 20)

Hinh 4.16 la két cdu cha tard dai 6c dé cat ren dai S¢ (écu), con

hinh 4.88 la cic kich thudc cia tard dai 6c dai.

B |
o< T g Sp—
o |
T
| i""“ l
i I — ﬁLF o i
A

Hinh 4.16. K&t cau ciia taré dai dé cét ren dai éc.

Bang 4.88. Tard dai 6c logi dai, kich thuée, mm

d, Budc ren S L | i d il
3 0.5 3¢ 10 6 2.25 -
(3.5 0.6 100 () 7 2,65
4 0.7 100 td 8 3 -
5 0.8 115 16 10 R -
6 | 15 20 12 4.5 34
N t 120 20 12 55 4.3
8 1,35 130 25 15 6 49
(9 1,25 140 25 15 7 5.5
4] L5 150 30 18 7.5 6,2
(rn 1.5 160 30 18 8.5 7
12 1.75 170 35 21 9 7
14 2 190 H) 24 10.5 8
16 2 200 H) M4 12.5 10
18 25 220 - 80 30 14 I
20 2.5 240 50 30 16 12
22 25 260 50 30 18 14.5
24 3 280 60 36 19 14.5
27 3 300 60) 36 22 18
30 3.5 320 70 42 24 18
(33 35 320 70 42 26 20




Hinh 4.17 14 két cAu cla tard dudi cong dé cit ren dai 6¢ (écu),
con bang 4.89 1 cic kich thudc cla tard dudi cong.

- £
.
_ o {
I [
1
¢
¢
{ T — L
w4 _‘;“”I —
AR
] fy b
-.—!--—
N

Hinh 4.17. Két ciu cla tard dusi cong dé cdt ren dai oc.

Béang 4.89. Taré duéi cong dé cdt ren dai ¢, mm

4, Ef;*; | 1, L, d d, L H R
5 0.8 (6 (0 i 36 | 36 | 135 | 55 32
6 o | 20 2 : 44 | 44 | 135 | 55 32
8 125 | 25 i5 | 100 | 62 | 56 | 165 | 80 43
10 (5 30 18 wo | 79 | 72 1 165 | 80 43
12 | 175 | 35 2] 60 | 96 | 90 | 250 | 11s | 60
14 | 20 | 40 24 | 160 | 113 | 105 | 250 | 115 | 60
6 | 20 | 40 20 160 | 133 | 125 | 250 | 115 | 60
18 2.5 50 001 220 | 147 1 140 | 340 | 150 | 95
20 | 25 50 0 | 220 | 166 | 158 | 340 | 150 | 95
22 | 25 50 30 | 220 | 186 | (7.8 | 340 | 150 | 95
24 30 | 60 36 | 220 | 20 (9 | 340 | 150 | 95

4.16.4. Ban ren dé cdt ren tru
Hinh 4,18 1a két cdu cua ban ren loai I (ban ren khoéng ¢6 rianh

thoat phoi) dé cit ren hé mét ¢é dudng kinh < Imm, con bang 4.90 Ia cdc
kich thude cua ban ren nay.
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¢,
i

——i

Hinh 4.18. Két cdu cua ban ren khéng ¢6 ranh thodt phoi dé cdt ren hé mét
cé dudng kinh < Imm..

Bang 4.90. Ban ren khéng c6 ranh thodt phoi, kich thuée, mm

d, | 030 [ 035 [ 040 [ 035 | G50 | 055 | 060 ] 0.70 | 0.80 0.90 |
s 0.075 0.100 0.125 0.150 | 0.175 [ 0.200 | 0.225 |
h 0,25 0,35 0.40 0.50 0,65 0,80

S - burde ren.

Hinh 4.19 1a ket cfu cta ban ren ¢4 ranh thoat phoi dé cit ren hé mét

¢0 dudng kinh < Imm, con bang 4.91 1a cdc kich thudc clha ban ren nay.

ka7

1202

- - oy
2
-1
i
] .F'g =% =
Hinh 4.19. Két cdu cta ban ren ¢6 ranh thodt phoi
dé cdt ren he mét cé duong kinh < Imm,
Bang 4.91. Ban ren c6 ranh thodt phoi, mm
rd{, 030 | 035§ 040 | 045 | 0,50 (0,55 0,60 | 0,70 | 0.80 | 0,90
S 0.075 0,100 0.125 0,150 |0.175 | 0,200 | 0,225
h 0.40 0,50 0,63 0,80 1,0 1.25
Z 2 3
S - bude ren; Z - 58 lugng riinh thodt phoi. ]

Bing 4.92 la két cau va cdc kich thudc cha ban ren d€ cit ren hé
mét ¢é dudng kinh > imm.
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Bang 4.92, Ban ren cé rdanh thodt phoi

Lot daer: ban ren tron.

Phem vi ting dung: d€ ¢l ren bang tay va dé lam sach ren.

Két cau Kich thude (mim)
Pudmg kinh ren d theo
D h
0 l 2 3 4
| . . . i
2 - -1 -1 -
Al - - ] -
1.7 - - - - 16 5
. — 2| 2
] 23| 23
sl el s
| 3| 3| - :
I 500 35 38 -] -1 -7 20| s
-k 40 40 - - -
Duimg kinh ren d theo D Chiéu dity h theo
| 2 3 4 1 2 3 4
| .
56 56 56 56
5 25 ]
60 60 60 60 105 23 20 2
% 64 64 64
68 68 68 6HR
30 25 25 20
72 72 72 72 120
76 76 76 76 .
%0 20 80 80
85 85 85 RS 135 30 25 25 2
_____ ‘_) 0 G0} o} 90
05 95 95 g5
) o § 5 30 25 25 25
100 100 100 104 150 ¢
105 105 105 105
110 110 L1 110 170 30 25 25 25
1S V1S 115 115
120 120 120 120
125 125 125 125
130} 130 130 130} 200 RII; 25 25 20
135 135 135 | 135

G- loai co s 1- loai tha 1; 2.-loai thd 2: 3- loai thd 3: 4- loai thi 4, D- duting Kinh,
i h- chidu day.

4.16.5. Ban ren dé cdt ren con

Hinh 4.20 (4 k&1 cau cita bin ren dé cat ren con, con bang 4.93 la
cdc kich thude ctia ban ren nay.
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Hinh 4.20. Ban ren dé cét ren c6n.

Bang 4.93. Ban ren dé cdt ren cén

Ky hicu ren theo hé | g kinh ngoai Chicu diy h (mm)
Anh D (mm) Ban ren logi | Bitn ren loai 2
116 25 L -
1/8 30 12 13
1/4 38 18 18
38 45 18 18
112 45 24 24
34 55 24 26

l 65 28 30
%4 75 30 32
1'4 90 30 34

2 105 32 36

4.17. Dung cu cit rang
4.17.1. Dao phay rang

Dao phay rang la dung cu nhiéu lud duge diing d€ gia cong rang.
Khi cit rang cin ¢6 hai chuyén dong tuong déi véi nhau:

- Chuyén dong quay cla dao.

- Chuyén dong tinh ti€n hodc déng thdi ¢é chuyén dong tinh tién
va chuyén dong quay cua chi 1i€l gia cong.

- Hinh 4.21 la dao phay rang dang dia va dao phay riang dang
ngon (con goi la dao phay modun dia va dao phay modun ngén).
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Kimgng cieh i dhém ol
16 cud chédn rang

Chidy cag préfin Goe ohan rang

Goe sau Gt Iy et hing

al
g
[~
&
4]
Dugng kish il == _.--”{
83an kinh chan ring fHrng koh ngoa cua dao
Chidt dén phin gde hcng
CRidL £30 khaa wan chat Cluéu den ranh
- Chugs e privfin o
% Chude 93¢ dudi dao
&
® 3 A,
L)
g By
2. by e = {r—
g 3
]
2 ¢
£ % g
2 <
= ry
£
g 2
o) g
5 g ]
= [~}
® /
L
/ / Chigu da g

4 Bé mat gé
Mt AL van chal

Hinh 4.21. Dao phay médun dia (a) va dac phay modun nhgdn (b},

Hinh 4.22 la dao phay 1an rang.

Duang kink ving chia
. Chidu dan dno Goc saur
Duang kink 1 -

ngodt L ,I' J.—-H .- Goc ron

[l ﬁﬂurx mat g

Goe xodn Mat fgt hng
C X
N ‘
;.lJ \ o e Ban kinh chan rang

Chiéu aan ren -

Buode doe ruc -——-.___x t,
Bude phip tuydgn ——— \1__r
L

\ \ Gde ranh rang

M cdt

=] 5 b
|_{}_'f \ Git i bt fung
Y < Chidu day 'ang
\ Chiéu caa chan rdng

Chidu caa Jinti rang

=

Chiéu cao rang

Gdg profin ¢ tidt dien
phap tuyén

Hinh 4.22. Dao phay ldn rany.
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4.17.2. Dao xoc rdng

Dao xoc rang 1a dung cu ¢ nhiéu rang duge dung dé gia cong
rang tru. Khi xoc rang can ¢é hai chuyén dong:

- Chuyén dong quay va chuyén dong tinh tien di lai ciia dao xoc.,

- Chuyén dong quay v chuyén dong tinh ti€n ra vio clia chi tiét
gia cong.

Gae sau o dinh rdmg L&

" - Mal ty ngedair
2 \
-

i e

Tiht dhérs khon xudt

™ 5 TN ==

_— e Fa _\i Mat truse Mat ma sdc Phan id kep chat
I ¢ i
g kink venng tron dink Mt iy Irong

Burang kinh vang hie day

Dugi dao

= - Wgang dudi dao
7 / geng

Fen kep chal

Ngdmg duai doo

: }j ™ Goc trude & dink g
v s
Khoadng cach It mal trsac
dan bt dién khoi xudt

Hinh 4.23. Dao xoc ring.

4.17 3. Dao thanh ring

Dao thanh rang Ia dung cu nhiéu 1u@i (nhiéu ring) duge ding dé
gia cong bédnh ring tru dn khép ngoai. Khi gia cong can ¢é hai chuyén
dong:

- Chuyén dong tinh tién di lai clia dao.

- Chuyén dong quay va chuyén dong tinh tién clia chi tiét gia
cing.

Hinh 4.24 1a dao thanb ring,
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Chidu day rang
3

Chiéu cao dinh rang

< - 1
L Y Jf
Chidu £ac o
rang
—— AN
Mat trniroc
Chieu cao dinh  Chigu day Budre _ Goc sau
: N Goc e
D) ] £
==
| Chidu réng dao
Chidu cao e
rang
e ™
Gée profin N
' p L -
Chréu dai dao Chiéu day rang

Hinh 4.24. Dao thanh rang.

4.17.4. Dao bao ring
Dao bio rang la dung cu dugc diing dé cat rang con rang thang
trén mdy bdo rang.

Hinh 4.25 la két cAlu cua dao bdo riang,

f1¢ rong cla vt cdt g

Goe nghieng
J,r:l'ra fesdi ot
[T
g :
L .
o T " W Chitéu cao profin cal
] ! Gde profin
Chidueasl | °F =]
rang —— L fov- 4
/ Chieu dai dao Chigi rong dao

Mat ty

Hinh 4.25. Dao bao rdng.
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4.17.5. Ddu dao cdf ring

Dau dao cat rang 1a dung cu nhiéu ludi duge dung dé gia cong
rang ¢On riing cong,

Déu dao ¢6 dudng kinh nhd duoe ché tao lién khai, con dau dao
c6 duding kinh 16n hon 90 mm duoe ché tao rang chap. Dau dao duoe chia
ra:

- Theo phuong phdp cat: ddu dao mot phia v diu Jdao hai phia.

- Theo chi¢u quay: dau dao trdi va ddu dao phai.

- Theo dac tinh gia cong: diau dao cit tho va ddu dao cit tinh.

Hinh 4.26 14 diu duo cit rang con cong.

Buang kinh diu dao

5-"::_—__-"“—

~ Dacngod | Da

(cat profin lam U Chem
s rangl A

Do trong
e prohn i cuzt rang)

Than dao

- Aéng dém

Dao phat ngodl e tei trong
. Oinh dae
‘.{f_lfd’ ot Mat trude - -
. T ’_— '\ Mgi dao
R - h — o Leoi cdt
ra il Mt 500 -
G glam f | 1 ’
phig sau j:fl'll'i - Mt tnede
Khap iy ™ )
g \_\ Khoply e . — Mt phidng cia doc
L& . s
\\_ / L3
__‘p/
Mat chudn

Hinh 4.26. Ddu dao cdt rdng cén cong.

4.17.6. Dao ca rdng

Duo ca rang la dung cu dé gia cong bénh rang (sau phay lian rang
hodc xoc rang) véi muc dich niang cao dé chinh xdc va chat lugng bé mat.

Hinh 4.27 14 dao ca ring.



Cuang kinh vong tron cac 15 thoal o4 mai

Duidng winh o
iy “ o

NPT 7,
)Q / o
ign.rdnghkmh \ | s e —
véng chia - )
075 T 5.
4 ! Chiéu cao dinh rang }:h;‘éu day rang
-t hy

RIS

Chidu diy rang
trén vong Iron chia

Goc nghiéng cua 1m 1§
0 Vol 1am dao

Hinh 4.27. Dao ca rdng.

4.17.7. Chon dung cy cdt rang
Khi chon dung cu ¢t rang cin chd ¥ dén nhitng yéu 16 sau day:

I. Loal dao phu thudce vio két cau vi kich thude chia banh ring gia
cong, kich thude cua rang, phuong phdp nhiét luyén, quy trinh cong nghé
va dang san xudt, Vi du, khi cat rang tru trong diéu kién sin xuat don
chi€e c6 the dung dao phay médun dia (cho modun m < 16 mm} hoac dao
phay modun ngén (cho madun m > 16 mm). ‘Trong khi d6, néu cling gia
cong cdc bdnh rang nhu trén nhung trong diéu kién san xuit hang loat th
nén dung dao phay lan rang vi ¢6 thé dat nang suit cao hon.

Két cau cta banh ring doi khi han ché viée Iua chon dao ci rang
ma khong phu thuge vao dang san xudt. Vi du, d6i véi cac bloc banh rang
(banh rang khot) khong phii ldc nao ciing ¢6 thé ding dao phay lan rang
duce vi thi¢u khong gian dé thodt dao, Trong nhitng truong hop nay nén
dung dao thanh rang hoiic dao xoc cho cd nguyén cong cét tho va nguyén
cong cit tinh.

2. Kich thudc clia dung cu cat rang phu thuée vao kich thude va
modun cua banh rang gia cong. Vi du, dé cit binh rang trong cé s6 rang
nho chi ¢6 thé ding dao xoc rang ¢6 dudi, hdi vi dung céc loai dung cu
cat rang khic khong the thue hién duge nguyén cong nay.
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4.17.8. Cdc loai dao phay ring va pham vi ting dung, bing 4.94

Bang 4.94. Cdc loai dao phay rdng va pham vi itng dung

Logi duo: dao phay modun dia {poc an khap 20"}

Phani vi éing dung: dé ¢it banh rang tryc trén cdc mdy phay 6 sit dung dau phan do hodc
trén cdc mdy chuyén dung ¢é co cdu chia do.

Dao phay niy ¢d 8 86 (1 = 8). Méi 6 dao duge ding dé cit binh rang ¢6 6 rang xdic
dinh

K¢t cau

Kich thude (mm)

B cho cdc dao s6 NY
m D d z h
| 2 3] 4] 5] 6 7] 3

0.3 40} 16 4 4 4 gl 4 4 4 4 26 | 0.66
0.4 40 16 4 4 4 4 4 4 3 4 22 | D88
0.5 40} 16 4 4 4 4 4 4 4 4 20 1,10
0.6 40 16 4 4 4 4 4 4 4 4 |8 1,32
0.7 40 16 4 4 4 4 4 4 4 4 I8 1,54
0.8 40 6 4 4 4 4 4 4 4 4 16 I.75
| 50 {6 4 4 4 4 4 4 4 4 14| 2.20
1.25 50 16 i 5 4.5 3.5 4.5 4.5 4 ;4 14 | 2.75
1.5 55 22 6 O .5 5.5 5.5 5 5 5 14 | 3,30
175 &0 22 7 0.5 6.5 6.5 6 6 5.5 5.5 12 | 3.85
2 60 22 b 7.5 7.5 7 7 6.5 6.5 6 12 | 4.40
2,25 6() 22 8.5 .5 bt 8 7.5 7.5 7 7 12 | 495
2.5 65 22 9.5 0.5 g 8.5 8.5 3 3 7.5 12 § 5.50
(2.79) 70 27 10.5 10 10 9.5 9 9 8.5 2 12| 6.05
3.0 70 27 11,5 11 10.5] 105 10 9.5 Q.5 9 12 1 6.60
(3.2%) 75 27 12 12 1.5 11 10,57 10,5 10 0.5 12 ] 7.15
35 75 27 13 13 12.5 12 11,5 1 11 10,5 12 7.70
{3.75) 80 27 14 13,5 13 12.5 i2 2 IS |1 12 | 825
4.0 &0 27 15 145 13 13.5 13 125 [2 11,5 12 | 8.80
(4,25} &5 27 15.5 15 14.5 14 135 13 12,5 12 |1 G35
4.5 85 27 16.5 16 18,5 15 14,5 14 13.5 I3 It .90
5.0 Q0 32 18 1 7.5 17 16,5 ] 15.5 15 td,5 11 11.0
5.5 05 32 20 |9 18.5 18 17.5 17 16 15,5 Ity 12,00
6 104 320 21.5 21 20 19,5 19 18 17.5 17 11 13,200
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Tiep bang 4.94

Loai dae: dao phay modun dia ¢goc an khap 20°).

Phaw vi torg dung.: dé cit binh ring trye trén cic may phay ¢6 sir dung ddu phan do
hodc trén cic mdy chuyén ding ¢ oo ciu chia dé,
Dao phay nay ¢6 8 53 (1 + 8). Mai 56 dao due diing d¢ cat binh rang ¢d 53 rang xéc
dinh
Modun |
m 6.5 7 8 9 10 11 12 13 14 15 16
2 L ] ug wi w|[ ol wl wl w] 1] 10
h (43 ] 1541 17.6] 198 2205 242| 264 | 28.6] 308| 33.0| 335.2]
B 105 105 110 15 120 135 145 155 160 165 170 |
d 32 32 32 32 33 4 40 40 7 40 40 40

I |23 [245] 28 [ 31 [ a4 [ 37 [ 30 [ 43 [ 46 | 49 | 50
14 | - - - A 134 |37 |4 44 146 | Ay | 82
> (225024 [ 27 T30 [ 33 [ 36 130 |42 [ 46 | 49 | 52 )
2 | - : 130 |33 {3 |39 |42 |45 | 48 | 51
3 (215t 23 120 L 29 [ 32 [ 35 [ 38 [ 41 | 44 | 47 | 50
3V | - - - 20 132 133 137 | 40 | 43 | d6 | 4
4 [ 210 22 125 |28 130 | 34 [ 37 [ 40 | 43 | 45 | 48
B | 4% | - - - 28 | 30 | 33 | 36 | 39 142 | 45 ) 48
cho | 5 120 [215 (24527 [ 30 | 33 136 [ 39 | 41 | 44 | 47
cic | 5% | - - - 27 1030 | 32 | 35 | 38 | 41 | 43 | 46
dao [ 6 (195 21 [ 24 {27 [ 29 | 32 [ 35 137 |40 | 43 | 45
SON'T el |- - - J2e |29 [ 31 ]34 [ 37 [ 39 )42 145 |
7 1o 20 123 [ 20 Lag 31 [ 34 [ 36 [ 30 | 41 | 44 |
4 | - U - o T2s a8 |30 [33 135 138 | 40 | 43
R 18 195 22 24 |27 |29 [32 [34 137 [ 3w |42

2 - sd rang: h - chidu sau phay; D - dudng kinh; B - chidu day dao phay modun dia.

Nhom dao phay

S6 rimg d¢ gia cong cho cdc dao s6 N' (Bo gém 8 dao)

i 2 3 4 s | e 7 R
[
12613} 14+16] 175201 21 +25| 26+34| 35+55] 56+ 134 >135*

S rang d¢ gia cong cho cde dao sd N (Bg gom 15 duo)

tls | 2 2% 3 |3l g (4% s |5A 6 (6] T 1TV
15 (7 Lo |20 123 720 |30 |35 42155 |60 =2
12 |13 14 = = + = - £ - = - - + 1135%
16 |18 |20 [ 22 125 |29 | 34 | 41 | 54 | 59 {134

Ghi chi: nhém duo phay gém ¥ dao duge ding d¢ cét bianh rang ¢6 mo dun £ 8mm;
* vit dao thanh rang
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Tiép bang 4.94

Logi duo: dao phay lan rang truc vit mot ddu mai d€ cil banh rang tru.

-

Pham vi ting dyng: o¢ phay banh rang tru rang thang vi rang nghieng trén cic may
chuyén ding theo nguyén Iy bao hinh.

K¢t ciu

—— )

Kich thude (mm)

m D. L k., d 7 m D. L L, d z
1.00 | 50 40 5.0 22 12 ] 550 ) 100 | 95 [ 280 | 32 9
1,25 | 50 40 65 1 2 12 | 6,00 | LG5 | 100 | 300 | 32 9
1,500 | 55 45 7.5 22 12 1 650 ¢ 110 ) 100 ; 33,0 | 32 9
.75 | 55 45 8.5 22 12 ] 7.00 | LIS | 105 | 35.0 | 32 9
200 | 55 501100 | 22 12§ 800 | 115 1 115 | 400 | 32 9
225 | 60 50§ 115 22 10 3 9.00 | 140 5 130 | 450 | 40 9
250 ] 65 55 125 | 22 10} 100 | 150 | 135 | 50,0 | 40 8
(2,75} 65 55 4.0 | 22 10 F L0 185 | 145 | 55,0 | 40 8
3005 70 60 1501 27 O 120} 165 | 155 | 6001 40 ¥
(3.25)| 75 65 165 | 27 0| 13,01 175 170 | 650 | 40 8§
350 | 75 70 k7.5 | 27 Hy | 14,0 § 180} 180 | 700 | 40 8
(3.75)| 80 70| 190 27 Hy | 150 | 185 | {85 | 75.0 | 40 8
4.00 | 80 75 1200 | 27 9 (6.0 | 195 | 205 | 8O0 | 40 8
425 | 83 B0 1 210 27 O IRG | 215 | 230 | 900 | 50 8
4,50 | 85 B85 ] 230 | 27 9 2000 | 230 | 260 [ 10001 50 8

5.0 90 90 | 250 | 27 9

m- modun: 7- 56 rang.

4.17.9. Cac loai dao xoc rdng va pham vi iimg dung, (hang 4.95)

Bang 4.95. Cdc loai dao xgc rdng va pham vi ing dung

Loai dao: dao xoc 1ang dung dia rang (hang.

C Pham vi ting dung: ¢ gia cong banh rang tru rang thing an Khop ngoi va an khép trong.

K&t citu Kich thude (mm)
m z D d, H b
1,00 | 76 |79.76| 76 | 12| 6
- 1,251 60 |79.57] 75 12 | 6
[ 1,50 | 50 8026} 75 |12 | 6
i 1,75 | 43 (8124317525 15 | 8
. 200 | 38 |B268] 76 | 15| 8
T3 L 2.25 | 34 [83,30] 76,5 | 15| 8
\ Tt 2,50 | 30 {8241] 75 [15] &
e (2,75} 28 |85,37| 77 175 8
— 3005 25 |B3&BL| 75 171 8
(3.25) 24 (8742 78 17| 8
_—l H 3,507 22 186,98 77 17| &
m- modun; z- ¢ ring: D.- duémg kinh ngoai; (3.75)) 20 |8555; 75 17| 8
d,- dutmyg kinh vong chia; H- chi¢u cao: 40011918724 76 | 17| 8
b- bé rong . (4.25)] 18 [88.45[ 765 | 17| &
450 | 17 |[B9151 765117 | B

o0
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Tiép bing 4.95

Logi dao: dao xoc ting dung dia rang thiing.
Phami vi iy ding: d¢ gia cong bieh rang ru rang thing an khdp ngoai va an khdp rong,
Két cilu

mi- modun; £- 86 rang;
D,- dudng kinh ngoai:
dy- dudmg kinh véng chia; H
chig¢u cao;

b- bé rong gir;

d,- dudmng Kinh mat nghiéng.

=t
i

—— 1l 7

I‘ q‘ 1 ‘!

s

Kich thudge (mm)
m z D, dy [d | b H m |z | D d, ¢, b H

k

350 (28 108,72 98 B0 10| 20

001100 [1oasol 100 80| 8 | 17

:,5 %0 10522 :00 !l s | o 3272340128 80 | 10| 20
150 | 65 1107.96f 102 |80 | & | (7 [F00[23I1174 100 1 80 1 10 | 20
195 38 li0s1900s 150 | & | 14 (@292 sa2 102 | 80 | 10 | 20
200! 30 [10731] 100 180 | 10 | 20 |4350]22|tires| 99 | 75 |10 | 20
225 | 45 1109.390101.25/ 80 | 10 | 20 555 ?8 ::;g; |}1?105 ;; :g gg
250 40 [10845] 100 80| 10 | 20 | 96,1045 7

6 [17]|118.86] 102 75 12 | 22
6.5 [16]122,27) 104 75 12 | 22
7 | 151124,67| 105 75 12 | 22
8 [13]126.48| 104 75 12 ] 22

(275} 36 10836 99 (80§ 10 | 20
3000 34 |111.82] 102 |80} 10 | 20
(3253 31 [MI099(100,75 80 | 10 | 20

Loyl dao: duo xoc riang dang coc ring thang.
Pham vi dmg ding: d¢ gia cong banh rang tru an khdp ngodi va an khdp trong, déng
thisi d€ gia cong cic bloc bdnh rang.

K¢t ciu Kich thuée (mim)

m |z {D |d |b| 1 |H

I 70 17976 76 {8 | 12 1 28
125] 60 77957 75 | 8 | 12 | 28
I3 50 |[BQ26| 75 1 8 { 12 | 28
V750 43 |81.24)17525 |10 15 | 30
2 1 38 |82,68| 76 |10} 15 | 30
2.25) 34 (8330|765 | 10| 15 | 30
25130 8241 75 |10 15 | 30
(2,73) 28 [BS37| 77 10| 7 | 30
3025 |838Y| 75 |10 17 | 30
(3,25) 24 (8742 78 (10| 17 | 30
35122 18698 77 |10 17 | 30

m- madun; z- 56 rang; D.- duding kinh ngodi; d,- dudng kinh vong chia; H- chidu cao;
b- bé rong gir; 1- chidu day rang.
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Tiép bang 4..95

Loai dao: dav xoc rang dan 2 coc ring thing.
P;‘I.Igm viaing ding dé gia cong bdnh rang ru an khdp ngoai v an khdp wong, dong thoi
dé gia cong ¢dc bloc binh rang,

K& ciu

Kich thuéc (nim)

m z D, dy b | H m |z | B d, b | H
LOO | 100 | 1046 | 106 |10 | 17 | 30 |3,50]28108,72] 98 {2 0 | 32
L2511 80 [105.22] 100 { 10| 17 | 30 [3.75)27 |L1234101.25] (2 20 | 32
LS50 68 [10796] 102 {10 | 17 { 30 |[400{25|10.74 100 12 20 | 32
L7501 58 [LOS 1911015 10| 17 | 30 [4.25(24 114,12} 102 12 | 20 | 32
2,001 50 {10731 100 | 121 20 } 32 | 4,50 [22]111.65] 99 12 ] 20 | 32
2250 45 {109291801,250 121 20 | 32 | 5 (20011405 100 | 12 | 20 | 32
2501 40 110846\ 100 | 12| 20 | 32 | 55 [1911996[1045| 12 | 22 | 34
(2,75) 36 (I0RO6| 99 | 12| 20 | 32 | 6 |17]18.86| 102 | 12 22 | 34
3001 34 HTL520 102 {127 20 | 32 {65 [tefi2227 w4 ] 12 | 22 | 34
(3.25)] 31 10991007512 20 | 32 | 7 [(5)124.67] 105 12 2] 34

m- madun; z- 50 rang: D.- dudmg kinh ngodi: d,- dudng kinh vong chia: H- chidu cao:

b- bé réng oo |- chidu dai rang.

Logi dao: dao xoc rang dang coe rang thing,
| Phem vi ttng dung: d¢ gia cdng banh rang tru rang thing an khdp trong.

K&t cau Kich thuae (mm)
m z dy |
—— 1 4 f ]

— 7/ 74 1 S0 50,0 2
1.25 40 50.0 (2
= 1.5 34 51,0 {2
T sl (,75 29 50,75 L5
. e =] , 2 25 50,0 LS
T & o i W 2,25 22 49,0 5
} T T 25 20 | 500 I5
i X v (2,75) (8 49.5 17
=1 7 3 17 51,0 17
A S PR (3.25) 15 48,75 17

1 f4 I - .
e, ] 3.5 14 49.0 17

m- madun; z- 56 rang; dy- dutmg kinh vong chia; |- chié¢u daj rang.
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Tiép bang 4.95

Lowi dao: dao xoc ring ¢ dudi rang thang.

Phan vi sing dyng: d¢ gia cong binh riang c6 ¢ rang nho viudé gia cong rang clia cic bo

| 1y hop.

K&t ciu Kich thude (mn)
m 7 d, ) |
‘ | T 28 260 12
s |ezw 1.25 20 250 12
i 1.5 18 26,0 12
P 1.75 15 26.25 i5
b
LN 2 13 20,0 15
Vs
= 2.25 12 27.0 15
25 It 25.0 15
[ (279 10 27.5 17
|

m- madun; ¢- 6 rang: d,- dudng kinh vong chia; 1- chidu did rang.

Logi duo: duo xec rang dang dia rang nghi¢ng (gdée nghieng cua duimg xoan vit 15").

Pham vi ding ding: d¢ gia cong cde binh rang nghi¢ng. Khi gia ¢ong banh ring an khép
ngoit thi dao va bdnh ring gia cong ¢6 chi¢u xoan ngwse nhau. khi gia céng banh rang
an khap trong ching ¢ cling chidu xodn.

K&t citu

-5,
3

Kich thude {mm)

m, Z B D, d, d, b H
1,00 100 15%12°10™ | 108.25 103,626 8O 10 22
1,25 80 15°12716™ | LOR.RS 103,626 80 10 22
1.50 66 1502750 | 108,47 12,515 80 10 22
1,75 56 (4953730 ¢ 108,09 LOL.406 80 Lo 22
2,00 50 L1210 | 110.94 103,626 80 10 22
225 44 15°02°50" | 110,56 102,515 80 10 22
2.50 40 15°12710™ | 112,08 103,626 80 10 22

279 36 15°02°50™ | t11.60 102,515 80 ¢ 22
3.00 32 [4°34°51” | 108,71 99,195 RO 12 25
(3.25) 30 14'48°50" | 110,76 FOD.852 RO 12 25
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Tiép bdng 4.95

3,50 28 14"53°30™ 1 111,77 101,406 80 12 25
{(3.75) 26 14°48'50" | 111,57 100.852 80 12 25
4.00 25 15912710 | 114,97 103,626 80 12 25
(4,25) 23 149510717 | 112,83 101,129 80 12 25
4.50 22 15°02°50™ | 114.71 102,515 75 12 25
3 20 (5"12007 | 11714 103,626 75 12 25
5.5 18 [5'02°50" | 11742 102,515 75 12 25
6 16 14"4°51" ¢ 115,46 99,195 75 12 25
6.3 15 1454850 1 11847 100,852 75 12 25
7 14 14°5330™ | 120.3% 101,406 75 12 25

m,,~ modun phap tuyén; ¢- 56 ring: B- gde nghiéng cla dudmg xodn vit;
D,- dudng kinh ngoii: dy- duting kinh vong chia; d,- duding kinh mat nghiéng;
h- bé romg ednill- chidu cao:

Logi dao: dao xge rang nghiéng ¢6 dudi (géc nghiéng cia dudng xoan vit 237),

_Pham vi ting dung: dé pia cong banh rang nghiéng ¢ s6 rang nho.

Ké&t ciu

S

W R
i
|

m, z B D, dy d, b H

[ 94 23127 106,81 | 102,212 80 10 22
.25 76 23%23°57 108,73 1 103.502 80 10 22
1.5 62 22°51°507 106,68 | 100930 80 10 22
.75 53 22%7°57" 107,00 | 100611 80 10 22
2 47 23°7°27 109,31 | 102,212 80 10 22
2.25 41 22°40°9" 107,59 | 99,973 80 Lo 22
2.5 37 22°44°3" 108,54 | 100,292 80 t0 22
(2,75) 34 22°59°38™ 110,29 | 100,570 80 10 22
3 2 23"38'44” 114,23 | 104,798 80 12 25
(3.25) 28 22"20°43” 108,03 | 98,388 80 12 25
35 27 23°15715” 112,89 | 102,856 80 A2 25
(3.75) 25 233327 182,53 | 101,891 80 2 25
4 23 22"36°16” 110,66 | 99,655 80 i2 25
{4.25) 22 22°59'38” 113,10 | 101,570 80 12 25
4,5 21 23"15715” 115,05 [ 102,856 75 12 25
5 19 23"23°5" 117,05 | 103.502 75 12 25
5.5 L7 22°59°38™ | 115.476| 101,570 75 12 25
6 16 23°38°447 121,06 | 104,798 75 12 25
6.5 14 2220437 116,00 | 98,388 75 12 25
7 13 22°20°43" 11736 | 98,388 75 12 25
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Tiép bdng 4.95

Logi dao; dao xoc rang nghiéng cé dusi (géc nghiéng cla dudng xodn vit 15°).

Pham viting dung: dé gia cong banh rang nghiéng.

Két cau Kich thude (mm)
m, z B d, !
1,00 36 14°4117 | 37,218 12
1,25 30 1s"19 25 38,882 12
t 1,50 24 14%4)°47" 37218 A
2 0-'24...@5? 1,75 21 i5%0°35” 38.048 15
l [ 2.00 18 14°41°47" | 37.218 i5
; 2,25 17 14°41°47" | 37,218 L3
] P N masenss | 250 | 15 | 15019725 38,882 5
¥ ZIRS 275 13 14935°32" | 36,942 17
T 3,00 12 14%41°47" 37.218 17
— (3.25) | 11 14%35°32" 35,942 17
3,50 Lo 14"16'46” 36,116 17
(3,74 10 t5"19725" 38,882 20
4,00 9 14°41°477 1 37218 20

Logi dao: dao xoc rang nghiéng c6 dudi (géc nghiéng clia dudmg xoén vit 23"),

Pham vi img dyng. d€ gia cong banh rang nghiéng c6 56 ring nho.

Két cdu Kich thudc (mm)
m, z B d, I
1,00 { 35 | 23°0'3" | 38023 | 12
125 | 28 | 23037 | 38023 | 12
.I 150 | 23 | 229397147 37384 | 12
R \ 1,75 | 20 | 239’3 | 38023 | 15
} G 200 | 18 | 23%1°527] 39315 | 5
ko 225 | 16 | 231527 39315 | 5
-y D23 |=con mose s 3 250 | 14 | 23903 | 38,023 | (5
", 45 (275 ] 13 | 23"31°23"] 3R99 17
¥ {1 | 3.00 1 12 | 23%41°52" 39,315 17
325 | 10 23931237 38.99 17

d ( * ]
- d, — 350 | 10 | 23°0°3" | 38,023 | 17
375 ] 9 22'8'6" | 36,435 | 20
400 | 9 | 23%41°52" 39315 | 20

m, - modun phap tuyen; z- s rang; B- géc nghiéng ciia dudng xodn vit;
dy- dudng kinh vong chia; |- chidu dai rang.
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4.17.10. Dao thanh rdang va pham vi wng dung, (bing 4.96)
Biang 4.96. Cdc loai dao thanh rang va pham vi ing dung

Lagd duo: dao thanh rane,
———— . —_———

Phane vivmg dung s 38 can cie banly ring fru rang thang v rang nghiéng. C6 ba lowt dao
thanh rang: dao et tho; duo ¢t bin tinh vic dao cat tinh. Dao cat tah ding ¢ cat cac
| banh rang ¢ nhigt huyen vico niai propius rang.

. Kich thude (mm)

i
'
i
I

R -
S A A A i
Ed . - .
o thanh ring duge ¢hé tio c6 nhidu
Emodun: m =1+ 24 mm,
F :
J ! : I} .
b :
: !
i 0 i
i; e S g ’I Rl.dh !
!
|

4.17.11, Dao bao rang vi pham vi ing dung, (bang 4.97)

Bang 4.97. Cdc loai dao bao rang va pham vi ing dung

Lodi duo: dso bio rang dé car binh rang con ring thing theo phuong phip bao hinh.
Pl vi g dung: d€ can bin tinh va tinh binh ring con rang thang. Nhém dao gdm
P hat dao - di duao ¢t mot phia cu prophin rang.
Ketau

Lot
T e e e — -y - -
I3
1. F .
= I -
Va7 ! t -
I . N
Uy e o L
. =
o h '
i o
E T H
‘T {_ -~
| .
E l 1y
| -
Pt e e e
H
prT e 8 e i

Loai i - Kich thude (min)

| Madun B | H H., ] 1
03+04 .35 ‘
ipq <06, ___ ) 1{}'?? L 24 21 0.5
[)‘7_.7}_8 I - N ) |(1‘?.;~1.m i - T
o125 s 110
T The e w | ow |
5.6 1 R0 1 2.0 1.5
66 | 1o Toarhn N
BT R T . R T B A A
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Tsep hing 4.97

Logi dao: dao bio rang d€ cat banh rang ¢on ring thang theo phuang phip bao hinh.

Pham vi ting duyng: d€ c¢at bdn tinh vii unh banh rang ¢én rang thang. NI6m  dao z0m
hai dao . moi dao cit mot phiu cua prophin rang.

K&t cau

Coai 1!

. eyl
' 7 ‘ﬁ._ 7]
\ ? L : J',u
| f N o e )
1 N L]
«t =]
_______ o AN
iy 1;1\! 7, TS i = ff_e:__— AL
SSTA\SP/ S IS S By ST '.{
b 4
e P e [ e ten S T 7o '-";—"/,.f\
75 - __,g‘SJ

_ Loai 1 - Kich thude (imn)

Modun | h b B | H [ H. : (
0506 153 0.20 16.05 PR Y I 0.5
0.7 08 2.0 0,28 16,25 27

[+ 1,25 32 040 16,65 26| 1.0
L3175 15 0.60 17.10 33
2:225 0’36 0.80 17,50 23
25+ 275 6.6 | 100 [7.90 22
3+ 3725 80 | 1.20 18,40 20 21

5+ 3,75 9.4 1.30 18,90 19 1,5
4425 1.0 1.60 16,50 18

45 (1.0 1.80 19.80 18

5+55 12.5 2.00 20.40 16.5

Két cau
K
Loal il DT
y . N
; \‘; i I
.‘ t
. T G
Lﬂ%ﬁ%@@@ SIA A
Flwtzon 13 -§ ﬂ.}‘l/
Loai [ - Kich thude (mm)

Médun h b B H, H, t

1+1.25 3.0 040 14.6 36 1.0
15=1.75 i3 0,60 15.1 35

2+ 225 56 0.80 15.5 30 13
2525 6.6 1,00 15.9 33

31325 8.0 (20 (6.4 31
35+:3.75 0.4 [,40 16,9 30

4+ 4725 11,0 1.60 17,5 28

a5 (1,0 1.80 17.5 28
5:55 2.5 2.00 18,1 22.5 27 1.5

665 15,0 2.40 19,0 24

7 17,5 2.30 19,8 22

3 20,0 3,20 20.8 19

9 22.5 1,60 217 20 t7

10 25.0 4,00 22.5 ' 17
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Tiép bang 4.97

Loai deo: dao bao rang d¢ cit binh rang con rang thin;: theo phuong phip baoe hinh.

Pham vi g dung: dé ¢at bdn tinh va tinh hinh rang con rang lhdnb Nhém  dao gom
hai dao , méi dao cit mot phia ¢y prophin riag.

Keét ciu ~
Lo 1V -
j_: 11 :l & 550
2 —— —
* E:.‘ |
u”{: _.® - = t— s >
M_L ‘\q/!’ \d]rf’ \ 1 \.,_lJ":;L_
{ T 1
_.._;5_...__..._75 e ‘;/"‘
Loui IV - Kich thude (mm)
Maodun _ho b __E H, | H., | t
3+325 8.0 120 234 48
3.5+3,750 94 " L40 239 KL
4+ 4.25 1.0 Lot 245 20 13
4.5 1o | 180 24.5 45
3+ 8.3 125 4 200 AN ] 1.5
6+ 0.5 (5.0 2,40 26,0 41
7 i7.5 2.40 26.8 3y
8 20,0 3,20 27.8 26
9 22,3 3.60 287 34!
10 250 120 29.6 3
1 275 | 440 30.5 29
12 30.0 180 3d 30 26
3 30,0 5.20 314 0y 2
14 335 5,60 42,7 38
15 36.0 6.00 43,6 35
16 38,5 6.40 44,5 33
I8 432 | 720 46,2 28 2,5
|20 | 480 | _ 800 48.0 235

4.17.12. Két ciu coa dao ca rang

Hinh 4.28 14 k&t cdu cua dao ci rang cdc Joal:

- Céc dao ca rang ¢6 madun tr 1 dén 1,75 mm (hinh 4.28a).

- Cdc dao ca ring ¢6 modun tir 2 dén 8 mm (hinh 4.28b).

Bang 4.98 14 kich thudc (mm) clia cdc dao ca rang c6 dudng kinh
danh nghia cua vong . hia d, = 35 mm.
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Hinh 4.28. K¢t cau clia dao ca rg 1y
a- madun tir 1 dén 1,75 mm. b- médun tir & 4én 8 mm.

198




Bang 4.98. Kich thudc dao ca rdang

m,, z Buong kinh B B d d,
D, dq
i 86 89,33 87.327
1,25 67 87,79 83,042 10° i6 31.743 60
1.5 58 91.64 88,342
m, - modun phip tuyén; z- 56 rang; D,- duong kinh dinh; d,- duding kinh vong chiu;
f - géc nghieng cila duing xoin vit.

Bang 4.99 1a kich thudc (mm) cha céc dao ca riang c¢6 dudng kinh
danh nghia ctia vong chia d, = 180 mm

Bang 4.99. Kich thudc dao ca ring

B
15" l L

m, 7 Dudng kinh B d d,
D, dy D. d,

1,25 115§ 153,777 | 148,82 146,25 1443
1.5 115 | 184,09 | 178585 178,66 | 173,159
L.75 100 | 187,23 | 181,174 18173 175.67
2 83 176,26 | 171,857 171,72 | 166,634
2125 73 174,99 | 170,045] 170,51 164,878
2.5 67 179.6 173.41 174,33 168.14
(2,75 | ol 180,41 173,668 175,13 | 168,391
3 53 172,31 164.61 168,51 159,607
{3.23) 53 186,58 | 178,327 18196 | 172,908 20 63.5 110
3.5 47 179,76 | 170,304 | 175,73 165,128
(3,75y | 43 178,16 | 166,939 174,01 161.866
4 41 181,88 | 169,786 177,73 ' 164,620

(4.2%) 37 176 3 1 162.798) 1723 157,851
AR 37 186.4 172374 182,14 167,136
5 3! 177,36 | 140469| 173,49 155.592
5.5 29 183.82 | 165,127 17971 160,109
6 27 187.85 | 167,716 184,32 162,619

m,. modun phap tuyén; Z. so rang; D,. dudng kinh ngodi; d,. duting kinh vdng chia;
LB. g6c nghiéng cha dudmg xofn vit,

Bang 4.100 1a kich thude (mm) cta cdc dao ¢i ring ¢é dudng kinh
danh nghia cua vong chia d, = 240 mm
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Bang 4.100. Kich thude dao ca rdang

m, - modun phdp tuyen: z - 56 ring; D, - dudng kinh dinh: d, - dudng kinh vong chiu;

B - g6c nghiéng cla duimg xoin vit.

B
15" I 50
m, z Dutmg kinh B d d,
D, dy D, dy
2 115 | 24305 | 238.114] 23582 | 230,877
225 | 103 | 24487 | 239.925| 237,58 | 232,635
25 | 91 | 24171 | 235526] 234,56 | 228,369
(2.75) | 83 | 4304 | 2363021 23589 | 229422
3 73 | 23443 | 226,726 227,54 | 219.836
(325) | 67 | 23367 | 2254311 22683 | 218582 | 615 "
3.5 | 6L | 22983 | 221,031 22301 | 214315 | h
(3.75) | 61 | 246,16 | 236.819| 23897 | 229624
4 53 | 22938 | 219479| 222,71 | 21281
(4.25) | 53 | 24364 | 233,196| 236,56 | 226,111
45 1 51| 24860 | 237.596) 24138 | 230377 | 635 o
5 43 | 234,68 | 222.584| 22991 | 21582 ‘ o
5.5 | 4l | 24665 | 233455| 24191 | 226,361
6 37 | 24647 | 229831] 24071 | 222,848
6.5 | 35 | 25389 | 235525 2480 | 228,369 ! |
7 3L | 24581 ; 224,655 2402 | 217.829 !
8 27 | 249.05 | 223,620| 24345 | 216,825 | ‘

4.17.13. Dao phay vé tron dau ring va pham vi itng dung

Bang 4.101. Dao phay vé tron déu rang va pham vi iing dung

Logi duo: dao phay vé tron diu riing.
Pham vi img dung: dé v¢ tron ddu rang rén cic may chuyén diing va trén cdc may va
nang ¢o s dung d4 gd.
Két cau Kich thude tmm?
Madun (m) d L]
[ +1.25 13 65
1.5+ 175 L3 65
2+2725 13 65
25+275 13 65
3+3.25 13 65
) 35+375 13 65
é)f"' — 7/ % 4 3 65
t 4,5 13 65
5 18 63
£ 6 18 65
7 ig 63
8 18 75
G i8 75
10 25 75
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Tiép bdng 4.101

Leai dac: dao phay vé tron dau ring.
Pham vi ting dyng: d€ vé trdn déw rang trén céc mdy chuyén dimg.

. Két ciu Kich thuﬁc‘(‘iiﬁ_@)_

Loai A Loai | Modun (m) d _ d.
B 3,5 254 222
C 4 302 25.2
C 4.5 343 283
Loai B C 5 SLE 4
| o0 o C 5.3 42,3 34.7
?“‘;_i 75 : Q—r C 6 46 384
8 1%‘%““@”% i A 1.25 9.8 7.5

A L.5 13,7 g
A 1,75 13.6 10.2
Loai A 2 15.6 2.2
A P S £
A 2.5 ]; 19 135

A 3 23 19

!

4.17.14. Dao phay then hoa va pham vi iing dung
Bang 4.102. Dao phay then hoa va pham vi ting dung

Loat duo: dao phay true vit d¢ ¢t then hoa c6 prophin than khai,

Pham vi ting dng: d& eat then hoa ¢6 prophin than ki,

Kt citu

o I

{i.
B AYAC A ATA T

TN
TRy
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Tiép bing 4.102

Kich thude (um)

m D, L L, d Z/ m b. L L, d Z
l 50 40 33 22 12 3,5 75 70 63 27 10
1.5 55 45 38 22 12 5 85 85 78 27 G
2 55 50 | 43 22 12 h 105 100 92 32 G
2.5 60 50 43 22 10 10 140 130 122 H) 9
Dao phay loai I: dé ciit then hoa ¢6 ranh thiing,
Dao phay loai 11: dé cét then hoa ¢6 ranh tron.
Logi dao: dao phay lan truc vit dé cét then hoa ¢6 Praphin hinh chit nhat.
Pham vi fmg dyng; d€ catthen hou ¢ Prophin hinh chi¥ nhat.
Két ciu
AL S
4 !
l -
Kich thudc {immm)
| Thong s& cia truc then hoa D, L L d 7
Dxdxh h
25%x21 x6 6 65 50 40 27 12
28 %24 x 7 6 65 53 43 27 12
30«25 x 8 6 70 53 43 32 12
32x28x8 6 70 53 43 32 12
35 x30x9 6 70 53 43 32 12
40 = 35 % 10 6 70 56 46 32 12
SOx45x12 6 90 63 52 32 12
60 54 = 14 6 110 71 58 32 14
7565 % 16 6 130 80 66 40 14
80 x 70 % 20 6 135 80 66 40 14
90 = 80 x 20 6 140 30 66 40 14
B=x33xh 10 70 45 35 32 17
42x 36 =6 10 70 S0 40 32 12
43 x 3= 7 10 74 53 42 32 12
S5 x47 %9 1O 75 56 45 32 12
63 = 55 x 10 10 20 56 45 32 12
TOx 60 x |1 10 20 60 49 32 12
100 <90« 14 10 110 7 58 32 14
120% 110 x 20 1 125 80 66 40 14
140 = 125 20 10 130 85 71 40 [4
160 x 145 x 22 10 135 85 Bl 40 14
180 x 160 x 24 10 140 100 86 40 4
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4.18. Da mai

Bang 4.103 li cic loai d4 mai va pham vi iing dung cla ching,

Bang 4.104 14 cdc loai thoi dd mai va pham vi ung dung cua

ching.

Bang 4.103. Cdc logi ddé mai va pham vi ing dung

Lowi vi két cdu

Kich thude (mm)

Pham vi ing

DID)| 4 ' HHE)Y] kb)) o' dung
Dé mai tron
Prophin hinh iru ngodi, tron
d 3 | 6 trong, mii vo
— =+ + + - tam, mai
| . [ = 1060 | 305 | 250 phing, mai
rang va mii
sac dung cu
Préphin hinh con hai phia
250 76 3 3 40
- + + + + + Mii rang
—~=—]5 500 | 254 | 36 8 60
Prophin hinh cén 45
a 250; |76:127) 6:13 Mt rang vl
v ‘ o 300 - mii sdc ludi
» ) cua
Prophin hinh cén ¢é
g6c con nho 80 | 20 6 2 15 | Mai rang va
Lo e IR R - - - - = mai sac ludi
) /_{ : o g g g ¢
S j i soo | 203 | 32 | s 35 | cua va dao
fe— - phay
e . 10
Prophin hinh try ¢é A
philu [om 600 | 3 13| DE mai tron
ad— | (5 - + - ngoii vit mii
[—-'— - ] = 305 | 100 tron trong
! i 315 '
Prophin hinh tru ¢é phin
[3m hinh con 300 127 _ 10: 1S;] D& mdi tron
= = SO, - 20 | ngodi va mai
750 | 305 | ¢ mit diu
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Tich bang 4.103

Kich thude (mm}

i Pham vi iing

]
Loai va két cau
: D)) d H(H,) | hib) | a"p% dung i
Praphin hinh tru ¢é phan
16m & hat phia 250 : 5 :
) - 70 1 40 Bé mii tron
|j__a._-_._..4 _ 900 P - ngodi vi lim
Ry (150 | 305 | 275 banh dan khi
| | - o mai vo 1im
I 375} L
Prophin hinh trye ¢o hai
phin 13m hinh con v
i B mat trom
: o e 750 305 80 - ngoii vi xén
y : e mat diu
O t
— . ! _—
Prophin hinh tru ¢é ranh ! !
mat diu L
g 500 51 !
Eﬁfﬁjﬂ - + 16 - bé mai the
: - 1340 | 250 mit phang
: s T— 1t phang
| I -
| Praphin hinh tri ¢6 [dp dém
| ¥ “‘;-" dilu 500 1511 40 D¢ mai tho
: | =- -t | . . - b iine
. o : = o - - mat phang
m@______ T 1 1340 | 230 75
i .}-;ﬁ‘)phin dang dia - L iI o
d 80 06 B} cat did va
: @?—?| o - mai ranh
. el 500 4
‘ Prophin dung vong i
. 4. 90 76 50 | D¢ mai phang ﬁ
: _rrv——_ T = - i | bing mat du
! - T_:[;L:l (GRS 3%() 150 : . cia dd mii
; Prophin dang coc hinh tru 0 23
o Di_ _— + S
TT1 I 300 13 100 D¢ mii sac
e b (32 = (20 dung cu va
5 S - 177 - mai 16
e e 250y 75) .
Prophin dang cde hinh con
50; 68;
50 13 25 70: 80;| DE mdi sac
3 + - - |(45; 60; dung cu va
300 150 150 65; 80)| mai phing
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Tiep bang 4.103

Loal vi k6t cau

Kich thudc {mm)

B | Pham vitmg |
B(h)) d H(H ) | hib) | o™p™ durg \
2 |
Dang da IT N !
e o 80 [13:2000 8 % P maisic |
E—@ﬂ 32 = ‘ (4 rang dao phay
D i 250 2 .
i S I S i
Dang dia 27T W |
b d i
" £¢ mi s I
75 32 16: 20| 3(16) rang dao fan
‘ true vit
"B mad rang ‘
225; 4 1820 228 ! Ja0 XOC Tany
295 vit nii binh
rang
Dung dia 4T
p 150
—_— = 32027010, 20:] 2 bé mai rang
j‘ : 350 40
Dang hinh try C
X y 6o | 32 8 H¢ mai can
= 1= + + + - miuy
- D 300 12 40
Dau mai tra
[
7 3 l 6
I , = + = . )
0, 40 6 60 DE mii 16 vi
) mii cic mat
L dinh hinh
Dau mai gde
5 16
) + 56| 810
I 40
Pau mai con ¢ géc con 60"
80, 10 3 25 P& lian sach
14 tam va cic
2 - mat con khac
iy 20 | 6 |
D 32 50
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Tiép bdng 4.103

G e Kich thude (imm) Pham vi img
Loai v két c: -
pivek@as  TEEITTS THED | Bb) o5 dung
Diu mii vém
R

_ 6 | 2 10 P& Tiim sach
::T = + = Bén 2 cie mat dinh

+ e 32| 6 | 50 hinh ¢6 bin

kinh ién
Bau mai cén hinh cdu

8 3 16 D& Tam sach

- . - 2+5 cic mat dinh
40 13 60 hinh phic 1ap

Diu mai con ¢6 dinh duoe
ve tron 10 4 Dé lam sach
) + = cac bé mat ¢é
/’9‘/ 32 L3 bédn kinh nha
d v mat ciiu
Ddu mai hinh ciu

cd phan try 16 20 Dé 1am sach

+ 36 + 7.5:10; 12,5 | cdc mat dinh

25 60 hinh

Bang 4.104. Cdc loai théi dé mai

[ Loui vi k&t cd Kich thude (inm) Phan vi (ng
oui vit két céu B L HD) dung
Thoi da ¢é tiét dién vuong i
i
4+ 25 16 = 200
Dung cu mai
tay, mai khon
16, mai siéu
tinh xdc cde
Thoi dd ¢4 tiét dien hinh chit nhat bé mat hinh
#EE B+40 | 25+200 | 4+20 |y
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Tiép bdng 4.104

Loai va két cau

Kich thudc (mim)

j Pham viitng )

i
B L H(D) dung 5
Théi d4 ¢6 tiét dién hinh chif nhat pung cymai |
& mai khon . tay. mai khon

2+15 40+ 150 3+14 16, mai siéu

£ tinh xdc céc

E I_E bé at hint

try
Thoi di ¢6 tiel dién hinh tam giac
en®
5% 6+ 16 -
'_E 150
Théi dé ¢6 tist dién trdn
4 -
ﬁ‘/_ - 100+ 150 | (6+ 16) | Pungde sua
E ngudi cdc mat
dinh hinh
Thoi d4 cé tiét dién hinh bin
neuyet 150;200 | (13; 16;
20)

JE

4. 19. Pa mai kim cuong

Bang 4.105 12 cdc loai dd mai kim cuong, bang 4.106 i céc loai

ddu mai kim cuong va pham vi ting dung cla ching.

Bang 4.105. Cdc loai dd mai kim cuwong

Kich thude (mm)

Loai vi két cdu

Pham vi ting

D H d b S dung
Prophin hinh try o than & giGa D& mai tron
2 16 2 6 ngoat, tron
e : Mt iR = = + 2:3; | trong. mii vo
St <117t 500 | so | 305 | - 5 | tam va mai
2, a siic dung cu
Prophin hinh tru khong ¢6 than

O gitta 6:8;

a 10; | 6:;10 12:3;:4 - - PE mai tron
11T - (3 trong
1T

z
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Tiép bang 4.105

Lo viy k&t cdu

Kich thude (tmm)

Pham vi dng

D H d I b S dung
J Préphin hinh tru ba mat
. r . 125 6 32 Dé mai tron
i - ; it + + - 2:3:4 | ngohi viimiy
SO S e Ei i B PR T DY mat diu
]
Prophin hinh tru ¢d phan 16m 18
- i - 80 20; 0 | 3s: B¢ mai sac
E I P + 2% + 10; | L.5: |dungcuva
[ e - 300 25; 127 40 X5 I mai 44 granit
| 30; 60
32
Praphin hinh try ¢6 phan 16m ¢
hai phia 100 6 20 35| 112 | DE mii sic
S .0 S - = - 10; | 3.5 |dungcuva
e e 250 | 25 | 127 20 mai cdc chi tiét
bor= o TS ciia dung cu do
] —
i Prophin dang ¢6c hinh con
b ) Dé mai siic
e } . 2 50 20 16 | 2:3;5:] 1,5 |dungcuva
& f ViaN + + + | 1020 3;5 |mai cdc chi tigt
‘ —— 250 | 52 | 127 ctia khudn
S Be— e
[ang ede hinh con A |
2 < [S0:80: | 250 [16:20 | 3:5:8|1,5:2 | D mai sic
i s ' 71 125; | 32; | 32;5] i0 ;3 |dungcu
% ; /,-'/tf: 150 | 40
f“:‘ ’..',-- . i B -'.."/
)
Dang cde hinh cén A2 20; DE mai sdc
¢ P 50:80; | 25; | 16;20 ¢ 3:5 3 |dungcu
1\ 100; | 323 | 3251 4
' i 125; 40 5
150
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Tiép bing 4.105

Loai va két cau

Kich thude (mm)

Pham vi itng

D H d b dung
Dang dia Al
, 5 50 6; 16 l; Dé mii sic
Py ; + 10, + i.5; dung cy va mii
o { = SO 150 13 5t 2:3; khuén miu
i t6 5;
10
50 |610;| 16 |1:1.5 PE mai sdc
+ 13; + : dung cu v mai
150 16 51 |2:3;5 khuon mau
32 | 610 10 1,5; Pé mai sac
= |16 = 2:3; dung cu ¢d rinh
150 51 | 5;10 xoén
125 13; | 32511 4 Dé danh bong
+ 16; 76 + mit trudce cia
300 | 20; 60 dung cu ciit ¢
25 rinh xodn
) 25; (1” ,
Dang hinh tru ¢4 hai mat con 50: 30: Dé mai prophin,
125; 1 H, 6 40; mai séc dung
I Z ol Y} 250, 3; - 60; cy, mairen va
‘DL( T f i R 300; | 46 203 90; mai khuén miu
. ] 350, 100
400
Dang hinh tru ¢é prophin nita cdu H R .
50 2 16 | Pé mai ranh
v r + + + + thodt phoi cua
o : TR 150 32 51 16* ¢de dung cu
[ N N N iy L) (dao tién, dao
g ¢ D bao)
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Bang 4.106. Cdc logi ddu mai kim cuong

Loai v két cdu 5 Kfclg thude (“;mJ . Phaglu;; dng
Prophin hinh try
e Loail
’“f-‘-f'-'-“,, -~ 3 3 2 | 40 |
Loai It + + + 60: | Pé mai 186
NES - 20 20 8 80
_f_f__’:“ 23

Prophin dang géc

“*:E? T 6 3 3 40; Pé mai ranh
-] + + + 60,
t 20 15 8 80
Prophin dang con
6 6 3 40; | D€ mai 16 tam
ngGQ-—m - + + + 60; | va mai mat
LA, 20 t8 8 80 | con

Prophin dang con vit ddu

o 6 4 3 40; | B¢ mai mat
"‘l%D‘%" ) + - + 60 con
e 20 12 8 80
Préphin dang vom .
6 9 3 60, | Dé lam sach
alg ot —F + + + 80 | cdc bé mat
BAHY, 20 . 24 8 dinh hinh
Prophin nira hinh ciu D& mai che
6 & 3 40; | mil ciu va
Sl H—~ - " - 60; | cdc mat dinh
Rk 20 14 ] 80 | hinh
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CHUONG 5. PHAN NOI GHEP CUA DUNG CU CAT
VOI DUNG CU PHU

Tat cd dung cu cat phii ¢6 phan duoi hoac 16 dé noi ghép vai
dung cu phu (hay cdn goi la co ciu kep dao, co cau ndy s& duge nghién
citu 0 chuong 6),

5.1. Puoi con cia dung cu cit

_ Cdc dao khoan, khoét, doa va cic dao phay thutng cé duéi con
dé kep chat véi 16 con coa truc chinh mdy.

Bang 5.1 fa cdc dang duoi con va kich thude tiéu chuin thudng

ding.
Bang 5.1. Céc loai duéi c¢én, kich thude, mm
!
e
3
S S
'-_ _£ !
4 —X;
a (&)
ty
1
d ,,
— [
| -
. ___< T s
N~
48'
-
C:;[?“;:Ju D D, d, d, 1, 1 a b e C R r
0 | 9045 | 9.2 | 6.1 6 [565/595]| 3 39 |105] 6.5 4 !
1 1206571227 9 B7 1062 |655(35 {52 113585 5 1,2
§ 2 | 17,780 | 18 14 1135 75 | 80 5 63 | 16 10 6 .6
B3 123,825 |24.1 | 19,1 18,5 94 | 99 ) 79 1 2 | 13 7
é 4 131267 |31,6 252 (245/117.5] 124 6.5 el 24 | 1e 8§ |25
5 [44.399 /44,7 1365 | 35,7 1495|156 | ™ {159 29 19 | 10 3
6 163,384 63,8 524 | 51 (210218 | 8 19 [ 40 | 27 | 13 4
-1 80 80 804 69 | 67 1220|228 | 8 26 | 48 | 24.| 24 3
g0 100 1005 87 | 87 [260 (270 | 10 | 32 | 58 | 28 | 30 T
2120 120 (20,6 105 1 102 | 300 [312 ] 12 | 38 | 68 | 32 | 36 g
S (160 160 |160,8] 141 | 138 | 380 1396 | 16 | S0 | 88 | 40 | 48 10
200 200 200 | 177 | 174 1460 [ 480 | 20 | 62 | 108 | 48 | &0




5.2. Puéi con co ren trong khong van

Bang 5.2 vd bang 5.3 12 dang dudi con khong ¢ var nhung ¢6 ren
trong,

Bang 5.2. Cdc logi duéi cén c6 ren trong, kich thuée, mm

LogiconN° | d, dy dy 1 l I
4

Con | 6 . _ ] _

he

mét 0 . - - - i}
| 6.4 8.0 8.5 3.5 1,53 :
2 10,5 12,5 132 45 1.9 .
3 3,0 15,0 17.0 6.0 23

Con 0.6

mooc | 4 17.0 20,0 22,0 8,0 3.2
5 | 210 26,0 30,0 10.0 5.5 1.1
6 | 250 31,0 36,0 1.0 6.6 1,4
o | 310 38,0 45,0 14,0 8,0
100 2,0

37,0 45,0 52,0 14,0 9.0

120

con | 160

o0 200 | 500 60,0 68,0 18,0 1.0 23
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Bang 5.3. Cdc logi dudi con c6 16 ren, kich thudc, mm

{
- Cy A
: {
o » fr
iz

LogiconN"| D D, d d, d, - | § l, a L !
Con | 4 4 41 |29 - 2.5 23 25 2 2 -
h¢ mét| ¢ 6 62 | 44 4 32 35 3 3 -

019045 | 9.2 | 64 6 50 53 3 4 -

1 [ 12,065 122 94 { M6 9 1535 57 3.5 5 16
Con | 2 | 17,780} 18 | 146 |MIO| 14 6 69 5
meoc | 3 193825 240 | 198 | MI2] 19 $1 86 7 28

4 (31267316259 1MI16| 25 |1025| 109 | 65 9 32

5 1443991 44,7 | 376 | M20| 357 [129,5| 136 o | 40

6 |63.384| 638 | 53,9 | M24| SI (82 | 190 8 i6 | 50

80| 80 | 804|702 |M30| 67 | 196 | 204 8 24 65
Con 100} 100 1005] 884 [M361 85 | 232 ] 242 o ! 30 80
nemét! 120 120 |120.6[106,6 102 | 268 | 280 | 12 | 36 85

160| 160 {16081 143 | M48 | 138 | 340 | 356 | 16 | 48 90

2001 200 | 201 1794 174 | 412 ] 432 ) 20 | 60 | 100 |

5.3. Puéi con cé6 mét con trong

Bang 5.4 1a k&t c&u cia dudi dao ¢6 mat con trong.

Bang 5.4. Cdc logi dubi cén c6 mdt cén trong, kich thuée, mm

_Q}____.__- __:[_

Phin cén Phdn lru
fawnnd
A I TNy L
~y W d
i
]
{s

{s
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Tiép bdng 5.4

L”‘-l‘\'r.“”" D d, d, I, I, e h
Conhe| 4 | 4 3 ; 25 21 22 8
mét |6 | 6 46 : 34 29 32 2
0 | 9045 | 6.7 ! 52 49 39 (5
112065 9.7 7 56 52 52 19
2 |2 [17780] 1409 11,5 67 62 6.3 22
E |3 |23825| 202 14 84 78 79 27
5 |4 31267 265 18 107 98 119 32
5 144399 | 382 23 135 125 15,9 38
6 163,384 546 27 188 177 19 47
= | 80180 715 33 202 186 26 52
g 100 100 90 0 240 220 32 60
= O{120] 120 108.5 - 276 254 38 70
£ |160] 160 | 1455 - 350 321 50 90
O l200] 200 | 1825 ; 424 388 60 LI0

5.4. Puoi dao hinh vuéng

Bdang 5.5 1a két cau cua dudi dao ¢6 hinh vuong, thuomg duoc
diing cho nhitng dao ¢é dudng kinh nho.

Bang 5.5. Cdc logi duéi dao hinh vuéng, kich thude, mm

i)

Pruong kinh dudi dao d a b e
Min Max Danh nghia | . min
1.06 .18 1,12 09 1,22
1,18 1.32 1,25 1,00 .38
1,32 1.50 1,40 1,12 1.54
1,50 1,70 t,60 1,25 1,73
1,70 1,80 1,80 1,40 4 1,93
1,50 2,12 2,00 1.60 2,17
212 2.36 2,24 1,80 2,45
2,36 2,65 2,50 2,00 274
2.65 3,00 2,80 2,24 3,08
3,00 3.35 3.5 2,50 5 344
3,35 3,75 3.55 2.80 3.85
375 4,25 4,00 3,15 6 435
4,25 4,75 4,50 3,55 4,87
4.75 5,30 5,00 4,00 7 542
5,30 6,00 5,60 4.50 6,12
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Tiép bdng 5.4

Dudmy kinh dudi dao d ‘ h e

Min Max Danh nghia ° min
6.00 6.70 6.30 5,00 ] 6,85
6,70 7.50 7,10 5,60 7,65
7,50 8.50 8.00 6,30 9 8,65
8,50 9.50 9.00 7.10 10 9.65
9.50 10,60 10,00 8,00 11 10,78
10,60 11.80 [1.20 9,00 2 11,98
11.80 13,20 12,50 10,00 13 13,38
13,20 15,00 14,00 11,20 14 5,18
15,00 17,00 16,00 12,50 16 17,18
17,00 19,00 18,00 14,00 8 19,21
19.00 21.20 20,00 16,00 20 21,41
21.20 23,60 22,40 18,00 22 23.81
23,60 26,50 25,00 20,00 24 26,71
26,50 30,00 28.00 22,40 26 30,21
30,00 33,50 31,50 25,00 28 33,75
13.50 37.50 35,50 28,00 31 37,75
37,50 42,50 40,00 31,50 31 42,75
42.50 47.50 45,00 35.50 38 47,75
47,50 53,00 50.00 40,00 42 53,30
53,00 60,00 56,00 45,00 46 60,30
60,00 67,00 63.00 50,00 5] 67,30
67,00 75.00 71,00 56,00 56 75,30
75,00 $5.00 80,00 63,00 62 85.35
85,00 95,00 90,00 74,00 68 95,35
95,00 106,00 100,00 80,00 75 106,35

5.5. Dudi dao c6 phan vat phing

Bang 5.6 13 két cau cua dudi dao ¢ phin vat phang, thudng ding
cho dao chuét.

Bang 5.6. Cdc loai dudi dao c¢6 phédn vat phdng,
kich thudc, mm

PR e o
A- 45
71
R . ,
V¥
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Tiép bdng 5.6

Puring kinh dudi dao d u h b c
Min Max Danh nghia
1,90 2,12 2,00 L,60
2,12 2,36 2,24 L,.80
2,36 2.65 2,50 2.00 3
2.65 3.00 2,80 224
3,00 3,35 3.5 2,50 6
3.35 3,75 355 2,80
3,75 425 4,00 3.15
4,25 4,75 4,50 3.55
4.75 3,30 5,00 4,00 5
5.30 6,00 5,60 4,50
6,00 6,70 6,30 5.00 B 0.5
6,70 7.50 7,10 5.60
7.50 8,50 8,00 6.30
8,50 9,50 2,00 7.10
9,50 10,60 10,00 8,00 7 10 0.5
10.60 11,80 11,20 9.00
11.80 13,20 12,50 10,00
13,20 15.00 14,00 11,20
15,00 ¢ 17,00 16,00 12.50 9 12 l
17,00 19,00 18,00 [4.00
19,0 21,20 20,00 16,00
21,20 23.60 22,40 18,00
23,60 26,50 25,00 20,00 11
26,50 30,00 28,00 22,40 16 1,5
30,00 33.50 31,50 25,00
3350 37.50 35,50 28,00 14
37.50 42,50 40,00 31,50

5.6. L6 dao cé ranh then

Bing 5.7 la két cdu cuia 16 dao c6 rinh then dé 1ap trén truc gd.
K&t cdu clia 16 dao nhu vay thuding dung cho cic loai dao phay.

Bang 5.7. Két cdu 16 dao co ranh then, kich thudc, mm

B

| - Dung cu; 2 - Truc gd; 3 - Then
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Tiép hang 5.7

d

L3

13 h t r r
8 2 2 6.7 8,0
10 3 3 8.2 1.5 0.16 0.40
13 3 3 (1.2 14,6
16 4 4 (3.2 17,7 0.6
19 5 5 5.6 210 L0
22 6 6 17.6 24.1 0,25 .
27 7 7 220 298 >
32 8 7 27.0 34.8 .
40 10 R 345 435
50 12 8 44,5 535 g
60 14 9 54,0 64,2 0.40 ©
70 16 LO 63.5 75.0 20
80 18 L) 73,0 85.5 ‘
100 : (gi) 14 91.0 107.0 0.6 25

Ghi chii: kich thude trong ngoac khéng nén sir dung (24)

5.7. Dao ¢6 10 try vi ranh then mat dau

Bang 5.8 1a cac két cdu cua dao ¢6 15 try va ridnh then mat dau.
Nhu vay dao duge kep chat trén truc gé tru va then mat dau.

Bang 5.8. Dao ¢6 lo tru va ranh then mdt dau, kich thudc, mm

Loat it
:
i ] VIS
.a_t . -
AN A
717754 [A]
€ 5 45°
I
| - Dung cu; 2 - Truc gd

d b h b t r I c m
5 3 2 33 2,5 0.3 0.6 0,3
8 3 35 54 04 ' 04
Y] 6 4 6.4 4.5 0.5 08 | 0.5
13 4.5 5
16 8 5 8.4 56 I
19 .-,‘ ;)'q 0.6 0.6 0.08
% 10 5.6 104 . 12
27 12 6.3 124 7 0,8 0.8
32 14 7 t4.4 8 1.6
40 16 8 16.4 9 | 5 )
50 18 9 184 10
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Tiép bdng 5.7

d b b b, t r r, c m
60 20 10 20,5 [1.2 l 2 l
p)
70 22 11,2 22,5 12,5 1.2 2.5 12
BO 24 12,5 245 14 0.1
100 14 ” 16 1,6 3 1.6

5.8. Dao ¢6 16 con va ranh then mit dau

Bang 5.9 1a cac két cdu cha dao c6 18 ¢6n va ranh then mat dau.
Trong cdc trudng hop nay dao duge kep chat trén truc gd con va then mat
dau.

Bang 5.9 Dao ¢6 16 c6n va ranh then mdt déu, kich thude, mm

130

A

| - Dung cu: 2 - Truc ga
d ; 4 < b h b, r I, T, t c m
T 3 | 35 [ 33 %65 ] 37

: 0.3 03 | 00
:2 4 | a6 | a3 06 | 2151 48 106
e | M2 12 5T 56 54 [ 04 27 | 56 | 04
19 6 | 67 | 64 08 32 1 7
2 ol 16| 7 {77 74 |9 37| 6 0.3
27 g | 88 | 84 42 | 83
2 [ 02 | 0a | 10 | 98 | 104 0.6 o1 52| 93 06 1603
a0 | O 2l | o e oL e |0 [T
50 4 | 12 |44l % e 172 ls| @
60 | 025 | 25 | 16 | 13 | 164 [ L 82 [ s [
70 18 | 14 | 184 9.2 | 135
80 20 | 15 | 205 10.25| 14,5
oo | 21 3 | oa | 1e 245 | 2| 25 | o5 155 | 12 | O

5.9. Ong con trung gian

Ong con trung gian (bang 5.10) duoc ding dé kep chat cdc dao ¢6
duding kinh nho.
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PHAN I1I
DUNG CU PHU

Dung cu phu la co ¢du kep dao - mét phan cua trang bi cong nghé,
duoc dung dé gia cong kim loai trén cdc loai may khdc nhau va trén day
chuyén tu dong

CHUONG 6. CO CAU KEP DAO TREN NHOM MAY TIEN

6.1. Kep manh hop Kim cing trén dao tién

Ty thudc vao phuong phdp lap ghép cliia manh hgp kim vdéi than
dao, ngudi ta phan biét:

- Manh hgp kim duge han véi than dao.

- Manh hop kim duge lip ghép co khi véi than dao.

Phuong phdp ldp ghép co khi cho phép nang cao tudi bén ctia dao,
giam gid thanh ch& tao dao (nhd kha nang sir dung than dao duge nhiéu

lan).

Bang 6.1 1a co cau kep cdc manh hgp kim trén céc loai dao tién.

Bang 6.1. Cdc logi cd cdu kep mdnh hop kim trén dao tién

Sa dd va phuong phap kep chit

Dao tién,

Minh hep kim cimg duge 13p trong 16
nghiéng vi dugc kep chit bing diu bulong
hinh chém khi van dai ¢ ¢6 ren trai.

Dao tidn tho.
* Phuong phdp kep chat manh hop kim
clng cling tuong te nhu trén.
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Tiép bdng 6.1

So d6 vi phuong phdp kep cht

Duae vién,

Manh hgp kim cing duge lip trong
[ranh hé cia than dao,

Kep c¢halt manh hop kim  duoe thire
hién bang vit kep khi van dai 6c.

Dao tién.
Miush hop kim ciing ¢6 chicu dii ngin,
Kep chal manh hop kim  dwge thue
hién bing buldng kbi van dai 6c .

Do tién,

Diing cic manh hop kim cing 3.4, 5 v
6 canh.

Kep chat cde manh hop kim  duge thye
hi¢n bing chét, chém va bulong,

Cic kich thude co ban cia than dao va
nuanh hop kim cing cé thé chon theo bing
dudi day

R

A
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Ti¢p bang 6.1

- manh hop kim 3 canh va 4 canh.
** - ménh hop kim 4 canh.

Kich thude than dao (mm) Kich thudc cia manh hop kim clng (mm)
3 canh 4 canh 5 canh 6 canh o
A8 M L T % o ls Ib I n | D
16 18
20 id 17 120 35 14 35 14 - - -
24 ]
S 20 S 118 |45 |18 [45 [ 18 {45 | 18
2'5 29 140
. 22 5.5 22 5.5 22 8,5 22 5.5 22
32%
e 36 | 170
012 s T35065 |26 | - - |65 |26 |65 |26
*

So dé va phuang phip kep chat

Dao tién dung cov.
Céic manh hop kim cing c6 thé thay ddi
nhanh.
Kep chat duoe thue hién bing
- vit (loyi 1) hac bang bulong

dai oc
(loas [1).

1- than dao; 2- manh hop kim cing;
3- miéng bé phoi; 4- vit kep;
5- 16 xo; 6- chot.

Dao tién.

Manh hop kim cing 2 duge kep chat
bang miéng bé phoi 3 va vit kep 4. Lo xo 5
6 tdc dung kéo miéng bé phot 3 d¢ né an
chat manh hop kim.

Manh hgp kim ciing 2 duge 1ap vio chét
6, chdt 6 duge lap vio than dao 1.
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Tiép bing 6.1

So d6 va phuong phapkep chat

Daa tién.

Dao trén hinh a) ¢é than dian héi. Didu
chinh theo chidu cao (diéu chinh manh
hgp kim cing) duge thye hien bang vil &
phia dudi.

Manh hop kim cing ctia dao loai b) cé
kel cdu hinh tru duge dp vio than dao mi
khéng can kep chat.

Minh hop kim ciia dao loai ¢} c6 két
cdu hinh vuéng duge kep chat bing 1o xo
14,

Minh hop kim cta dao loai d) cé ket
cau hinh vuong duge kep chat bing vit va
han & mit bén.

Dao tién.
Manh hop kim citng ¢§ két cau hinh
lang tru duge diing cho loai dao 6.

Dao tién.

Mainh hop kim cing 3 dwoc lap trén
miémg dém 2. mi€ng dém 2 duge lap trén
than dac [. Hai vit 4 ¢6 tic dung dé kep
chat ¢di bé phoi 5. Vit 6 ¢6 tic dung kep
chat manh hop kim cing vdi cdi bé phoi 5.
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6.2. Kep dao khi gia cong dong thoi bing nhiéu dao
Bang 6.2 1a mot 56 vi du kep nhiéu dao trén truc g dao khi gia

cOng.

Bang 6.2. Kep dao khi gia céng ddng thii bang nhiéu dao

—
So d6 vit phuong phidp kep chit

}

1
"““-=-'=====T'J Pé gia cong dong thi hai mat dau
vil vitt mép.

T - i De gld cf:ng dong thoi:
- Tién l6.
LA - Tién hai mai tru,
AR VY 5
LR o Vil mép.
\\ \\ 4 ll“nl\
R \4-\\

Pé gia cong déng thoi ba mat tryu va
vat mép.
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Tiép bdng 6.2

Su d6 va phuong phép kep chit

| Dé gia cong déng thifi:
- Tién hai mat ddu.

- Vat meép.

1 - Tién mat tru.

6.3. Kep dao ¢o vi chinh kich thirée

Bang 6.3 1a sg d6 két cau clia co cdu kep dao ¢6 vi chinh kich
thude.

Bang 6.3. Co cdu kep dao cé vi chinh kich thuéc, mm

Buting kionh 16 gia cong D, i- Dau kep 2 - Truc gi

Tur beén D D, D, d 1 I

30 13 26 L7 20 M10 20 5,0
32 35 28 19 22 Mi12 22 50
35 40 30 22 26 M4 25 3.5
40 45 32 26 32 M16 28 6.5
45 50 35 30 40 M20 30 8.0
50 35 40 34 48 M24 34 g.5
55 60 45 38 56 M27 38 12,0

6.4. Kep dao khong diéu chinh
Béing 6.4 14 s d6 kep dao khong diéu chinh.
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Bang 6.4. So d6 kep dao khéng diéu chinh

1 1 5 !
L
L~TT 8
—1 ¢ la r,47/ 7
D, dutmg kinh 15 gia cong;
BxHxL- kich thudc dao.
D, BxHxL D ] b I min d Ren
15+ 18 | 4x4x12 10 oo 7.5
4,2 4" 6
18 +22 | 4x4x16 12 8
22226 | 5x5 x20 16 52 50 o 1O
2630 | 6x6 x22 | I8 M6x1
0:35 1 6x6 x25 22 6,2 6" " {2
35 = 40 6x6x 30 26 10
400 + 5() 8= 8 =35 30 83 g o 14 M8x1.25
50+ 60 | 10x10%45 | 36 o 17
10,3 10+ L5
60=70 | 10x 10 x50 | 42 - M10xL.3
7080 | 12x 12x65 | 30 12,5 1240 18 MI2x1,75

Bing 6.5 la so d6 kep dao dé gia cong 16 khong thong suét.

Bang 6.5. So dé kep dao gia cang 16 khéng théng suét, mm

1 /i 45 ;
ra
Loai! - | am1 b s -5
oai ]~ :E‘ x'-t' I////f—-——'! = N
T i -5
. ] — 00°
/// ,",'n;',:”-//"/'/f: ¢

Loai it

14
s
¥

Ca )
.@/ |
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Tiép bdng 6.5

Dy, A | BxHxL D a b u K| K | 1l1]cleg M n
15+18 dxdx16 | 10 4y | a0 | 32 2 4 15 :
18 =22 4x 4 x20 | 12 3 3 5
22+ 26 Sx5x25 | 16 | 52| 5™ |42 (35656 oxi 1,5

4
26 + 30 6x6x30 | 18 4 .
30+ 35 l 6Gx6x36 | 22 62 | 6o | s 6 9 4|
35+ 40 6x6x40 | 26 4 1751 8 5
40+ 50 x8x50 | 30 83 8" | 7 g8 [ 11,5 o 8x1,25
50 = 80 10x10x60 | 36 103l 100 | g5 10 6 | 31 (0xLs 25
e ) LIS X ae
60 + 70 " 10% 10x70| 42 12 12 3
70 + 80 12x12x80 1 50 [12,5]12°%1105] 14 15| 7 |16]12x1.75] 3.3

D,- dudmng kinh 16 giz cong: A- loai dao: BxHxL- kich thude dao™ M - kich thudc ren.

Bang 6.6 la so d6 kep dao trén truc ga dé gia cong 15 trén cdc mdy

tién, ciac mdy rovonve va cac loai may khéc.

Bang 6.6. So dé kep dao trén truc gd dé gia cong 16, mm

AL O L 2 7
KAXMSSSRIERERAY W R 190
PSRN P P SR T

D,- dutsng kinh 16 gia cong:
A- loai dao;

BxHxL- kich thudc dao. .

M - kich thude ren.
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Tiép bdng 6.6

D, |[A| B D L l n d | ¢ M pl F M, k d,
15418 II] 10 %g 21 3] 8 |3|mos] | ’(?
ge2t | f P4 2 |30 s | a | o [as] s | 7|12 3OS ozl
22:28 1[1 15 22 2005 |12 |5] tox 16 '96
30+40 111 6x61 59 zg 28 1 6 | 16 [8.5]1ax15) | [ 18] P07 12;(‘)5 6

Bang 6.7 12 so d6 kep dao trén truc g4 ¢6 dan hudng dé gia cong
16 thong sudt trong nhitng trudng hep khong ¢b nhu ¢du diéu chinh dao
chinh xac.

Bang 6.7. So dé kep dao trén truc gd co dén huéng, mm

———
e

AT
Dn k n
15418 16 | 10 o

42 | 4% | 32 1 3 .

1822 T _
22226 | [ 5xs [ 22 [ 16 | 52 ] 5% [ 42 45
26+30 25 18 51 6xl I l16.5
30=35 6%6 30 | 22 | 62§ & 5 5 20 | 1.5
3540 35 | 26 o 3 235
4050 8x8 | 50 | 30 | 83 | & I 7 |7 2 26,525
. 31,5
23?3 0| 10x10 | 60 2 103 | 10" | 85 | 8 |8x1.25 35
70+80 12212 | 70 | S0 [ 125 12%2 11051 9 [1ox1,5| B8 | 44| 4

D,- duding kinh 18 gia cOng; A- loai dao; BxHxL- kich thudc duo; M - kich thude ren.
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6.5. Kep dao dinh hinh
Bang 6.8 12 so d6 kep dao dinh hinh ¢6 két cau dang liang tru.

BaAng 6.8. So dé kep dao trén truc gd dé gia céng 16, mm

B A |l B| S| n t Can chon c
f/' o ‘. h | b
'Ig-'_.)?mﬂ
S '
. 2
4
6 2 1,21 16| 16 15
9 3 31 1.5 ”
12 | 4 20| 20
18 | 6 1.8
5 125 25 ¢ 25 2
24 | R 2,5

Bang 6.9 1a so d6 kep dao dinh hinh dang dia.

Bang 6.9. So dé kep dao dinh hinh dang dia, mm

Lo e
e |
(= T
M. ||;)(
I @ L
50 rdng | b }?; I
: L lI bl
\‘ ; ¥
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Tiép bang 6.9

D| D, [Dofd]| ¢ | o |H|H|h|B|B|c|k|k!P| M |S
30
L&
s 110, 1241165 200191 s tagliol 2 19 [ 42 3
40 : 25124
0T 1O o 6x0.5| 3
112 000 28 18| 6, 0(29] 6 (2512 1|4
85
65
s 1600|3622 | 8., ig 18 7 |30 2,5]14(16,5
75
20 - i5 5 |8x0,5| 5
s 2000, 48 281 10 o, 45|46 8 |35 15 |18.5
o0 -
6.6. Kep dao tién ren
Bang 6.10 1a so d6 kep dao dinh hinh dang dia.
Bang 6.9. So dé kep dao dinh hinh dang dia, mm
Loait
i : t
t
& IE ¢ i 1
o1 et Si=
+._,|
Laar il . H
T ' [ Cén mooc Diing cho
v . tEN N | *
.I(?It‘,l? c C, B H ] d N D ] cad njwm
cua dao may
il
1Ox 10 16 Il 25 5; 15 8 2 17.780 | 66 II
20 14 I11
23 17 30 35 125 10 3 | 23825 83 v
12x12
25 15 \Y
(oxl6 | 32.5 | 245 45 | 145 | 12 _ VI
A0 30 40 50 4 131,267 106 VIl
20x20 45 35 55 180 15 Vil

234



6.7. Kep dao dé khoan trén may tién

Khi khoan 16 trén mdy ti¢n ¢6 thé kep dao khoan truce tiép vio 16

con cda y sau hoac thong qua ong kep dan hoi ¢é mat ngoai con ticp xiic
voi 16 con coa u sau (bang 6.11).

Bang 6.11. So dé kep dao dé khoan

o
_cS m_ an moes
@_J Y Cén maoc
- F N
_bUf‘Fllg B Con mooe ]_)‘
kinh dao [ Trong ngoli L d S| H 1ung tren
khoan [N/ D N© D ] cie low ndy
RES Y L2065 2 | 17.78] 65 |M20x}.5] 27 8 1613 161311
3123825164 | 67 iM27x1.5] 36 1612A; 1615; TH1S;
1618 1617
310 {2 17981 4 31267 | 64 | 76 |M36x1.5| 46 | 10 [161A; 1862 1627 |
: — JT1200: 1462
8$=14 3 (23825 60 |
1510 {2 |17.781 80 ¢ 95 60 :
=14 |3 [23.825] 5 [44.399 | 68 | R |Ma8xI S 2 1)163
020 |4 |31.267 96
8+14 |3 |23.825 92 |15 K0
— { 4
4 (312671 6 |63.348 MORX 1S 15 L6 1163
‘Lm+2{) 5 1--14.?-99 125 |4§<iE
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CHUONG 7. CO CAU KEP DAO TREN MAY KHOAN

7.1. Kep dao dé khoan sau

Khi khoan sau dao khoan phii ¢é rinh dé 1thodt phoi lién tyc. C6
thé diing dao khoan thong thuong (dao khoan ¢6 ranh xoan vit) ¢d dudi
rong duoc han vdi dng dé thodt phoi. Dao khoan (hinh 7.1} ¢é hai luGi
cit, ¢6 rinh thodt phol. Dung dich tron nguoi dwoc cdp gidta hai [udi dan
hudng. con phoi dugce thodt gida hai ludi cat.

190083

HY,
Va: R, =063um: R, =32um
Luy-nét Gig I8 Cap dung dich tron ngud
) Thu nhén phoi

__g‘j (

1)

Iy}

Hinh 7.1. Dao khoan 16 séu {a)
va phuong phdp kep chdt dao khi khoan {b)

Bang 7.1 la so do kep dao dé khoan vong (khoan dudng kinh i6n
6 dé lai 151 ¢6 (hé ding 1am phoi cho chi {iét ¢6 dudng kinh nho hon),
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Bang 7.1. So dé kep dao dé khoan vong

7.2. Kep dao khoét va dao doa ttrén cac may khoan, tién hoeac

doa (bang 7.2)
Bang 7.2,

So dé kep dao khoét va dao doa

—_ |'.I_ . — )5'
_ Conmade N5
f — e
|
-
e
D d I ] D d i |
66 |3y 96 62 300 LOS
71 37 ] 20 10O 10 60
6 [ R T O TR 1 s
81 47 10 76
g6 . 52 . 300 [ S TEI T o
9l ] 57 | D~ dutmg Llnh ngoit; d- (hmnﬂ kmh Imnﬂ |

g
QQ-
NG

-

o

! 5 Ren n
D Dy JLoail Loai| d, Lién |[Manh hop M k i
1l khéi | kim cimg )
30-48 [17-23 U2 50 118 1220000 |3 aus T oo &% | 3 <
A8 - 5512328 W0 |22 |27 000 | Blgnns B o s 6 i
55 - 65 26 - 34 ]6- Nz 25 32. i’ 8-:3_”\[: ]{)-::.mn 8 % ]'-3 7 f!
|65 -90 |33 -45 22 40,130 (40,4, IQ_ v 12 s 10x 1.5 _2

12
ad
et




Hinh 7.2 li so d6 kep dao khoét mat ddu bang chay dao nguoc
(chay dao tir dudi 1&én trén).

Hinh 7.3 12 cdc s do kep dao dé€ khoét cac mat dau hodc doa céc
L0 (U hai phia ciing mat lic,

it

4

,'// .-//"/ //_/,

-

s

£

aj b}

Hinh 7.2. Kep dao Hinh 7.3. Kep dao dé doa (a} hodc khoét bé mit (b)
khoét mat ddu. cting mét luc.

Hinh 7.4 la cic so d6 kep dao dé khoét va doa véi 16c do cat 1on.
Hinh 7.4a 1a so d6 gia cong ¢6 din hudng dung cu mot phia, con
hinh 7.4b la sg do gia cong c6 din hudng dung cu & ¢ hai phia.
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Mang tanh ty fua

= Dung dich fron ngusi

\H{J -

83ac trung gian

o g Dung dich
< trun nguor
Al

3)

s 1

Hinh 7.4. Kep dao ¢6 ddn huéng mot phia (a) ve dén hudng hai phia (b}

7.3. Kep dao khoan, khoét va dao doa bang ong kep xé ranh

Hinh 7.5 {a cic so dé kep duo khoan vi dao khoan tam bing 6ng
kep xé ranh.
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Hinh 7.5. Kep dao khoan {a) va dao khoan tém {b) bdng éng xé ranh.

Ong x¢ rinh ¢é két cau va kich thude nhit trong bang 7.3.

Bang 7.8. Ong xé ranh

05:48° V3R, =20 um: R, = 80 um;
VIR, = 125 i R, = 6.3 pm;
@ VE R, =063 um: R, = 3.2 pm:
b N
| L 7
! j_ 4 . -
j A Tl
ﬁ...q ‘ ) ';.\ T:l__ \
= = a £ 1 NG S
| IR PP 7 1“ —|-4" ~
Ul ;{%-L N
—4 Ny i 4
i 1T
Rl (R ool
L e L

-
o
= r
v
—d 7
O
O
=
§
L~

g —
A. Cic kich thude chung cta éng x¢ rinh, mm
Con
ooc D, L n L, b ¢ IR|r I d, a
0 (9045 {60 [3,7 128 |39 105 |4 (1.0 | 40 2.5 ("29' 27"
] 12,065 |66 |4.0 |34 {52 [13.5(|5 |1.25| 42 4 1°257 43"
2 17780 | 80 |55 |40 |63 16,516 11.5 | 52 5 i°25" 507
31238250100 |65 (48 |7.9 R0O 7 (20 | 68 6 (" 26" 167
4 [31,267[126 8.3 {60 I19P40{9 25 88| 9 1" 29" 5
5 44,399 160 108 |78 15,9 B05 11 {30 {110 10 1" 30° 26"
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Tiép bdng 7.3

B. Cic kich thude caa dng xé riinh loai | vi loai 11

Logi ong  [Con mooe z"::jsﬁol::]& h, t K, kA, n
1O+ 1.3 1.5/0.4
135+ 1.6 to 1,5/0,5
£7:20 1.5/0.8

1 205223 .12 -
24+28 14 10
A B ¢ 29+:30 16
3.0 :35 1.7
T 14 [.2/0
36240 %; . f
I 4,1 +45 < 8
4.6+ 5,0 26 L510
5.1 +58.5 17 5 .-
5.6 6,0
To+123 1,5/0.4
13516 10 1.5/0.5
. 1.5/0.8
[ 1.7_. 2.0 oy ;
205 2.3 (2 :
2.4+28 14 10
] 2.9+ 3,0 16
30+ 3.5 (.7
e 1.2/0
3640 2.1 14 4 /
41+ 45 2.3
4.6+50 26 18
51 +53 17
5.6+ 6.3 3.1 5 1,5/0
6.5+ 6.7 3.6 21
780 4.1 20 6
4 2.1 14 4
41 +45 23
” i‘? - .:.2 2,6 18 i
A E I 17
56+63 31 5
2 6.5+ 6.7 3.6 24
7+8 4.1 20 :
8.1 +84 . £.5/0
. i
§.5+9.2 4.6 24
95+ 10.7
(1,0+12.7 6.1
3.0+ 140 7.2
9.5+ 10,7 5.1 30 8
3 110+ 12.7 6.1
n (3.0 + 14.0 7.2 28 10
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Tiép bang 7.3

f - . ‘- Buimg kinh »
1.,04'| ong - Con mooc | g khoun d h, l k, | t,
145« 4.7 7.2 28 10
3 . _'
150+ 16.5 8,2 1 1
17.0 = 18,75 ?f
= N 3%
300 140 150
Sl A 7.2 28 10
4 1435+ 147
) 150 = 16.5 8,2 23
17,04 18,75 9-23 . 12
- 190200 | 102 3% 2/0
P40+ 14,25 .
: - 1.2 28 10 1.5/0
145+ 14.7 _ /
3 15.0+ 16.5 8.2 I
17.0 + 18.75 9.2 ” 12 2/0
19.0+20,0 | 102 38

Ghi chii; - Sng x¢é rinh loai T dugce dang d¢ kep dao ¢6 dudna kinh < 3 mm.

- ong x¢ rinh loai B duoe dung dé kep dao ¢6 dudng kinh > 3 mm,
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CHUONG 8. C(F CAU KEP DAQ TREN MAY DOA

8.1. Kep dao dé doa 10

Bing 8.0 13 két ¢au va kich thude cla truc g4 dao dung dé gia
cong 16 ¢é dudng kinh I6n.

Bang 8.2 12 két cau va kich thude cua dau gd dao doa.

Bdng 8.1. Truc gd dao doa, kzch thude, mm

Loai It

Kich thudc 5 | Lot Ren Kich thuée
16 gin cong ‘ min M M, cua dao
85+ 10O 45 19 70 12x 175 | 8x125 | 8x8x30
|
160 = 150 55 24 85 14 x 2 FOx 1.5 | 10 % 10 x 40
140 = 200 65 23 15
16 = 2
150 = 230 75 130 2% 1,75 | 12 % 12 x 60
32 —
L 170 = 250 85 150 18 x 2.5
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Bang 8.2. Ddu gd dao doa

I

D L a Rean M | | 1, C
V 3R, =20 pm: R, =80 pm. 19 juy | 70 B! lax| | 40 S
V8 R, =063pumR,=32pupumn 25
24 o | 85 | 1O ] 16x1 [ 45 22
sl 28 e 1115 60 { 351 26
i £30 | 1215 20x1 | 78
el 32 o 101 30
150 93
D__}“:' L L, |H{bh | n Ren M, k
: j‘l 45 | 5T 12012 6 | 8&x1.25
3
57 70 127 ] 16 7 10 1.5
20 95 | 33
90 110 20 8 12 = 175 5
34
105 | 127

Tuy thudc vio nhimg diéu Kién gia cong cu thé. ddu ga dao c6 thé
dugc ga nghiéng mot gée so vai true dao (hinh 8.1).

Hinh 8.1. Gd ddu dao nghiéng mét géc so véi truc dao.

Bang 8.3 14 s0 d6 gd dao khi doa 18 ¢6 do chinh xdc cao. Vi tri cla
dao cé thé dugc diéu chinh chinh xdc nhd vit €6 thang chia do'd mit dau.
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Bang 8.3. Pdu gd dao co dé chinh xdc cao, kich thude, mm

YT
a {*“;;):
i Ll?.'? A

Val mep
trén dao
dieqnT

Loai l!

Thang chia da

s s !___\\ ’ ‘\/

Dy |BxH,| D d h [H{h | H {d | M d, I | C
25235 | 5x5 |20 | 8 |16 Igl18 | 20 | 6 349 147 [3x20
33 25 21 3|23 | 25 35000 1525
oeay | 6x6 |30 L1040 126 28128 1 30 18 | 6xl [ 36000 |57 [3030 ]
41<53 331 35 3.7 3Ix35
. 35 0 BR3 L] T
1360 M 36 4.7 4%35
4865 | 8x8 [40 [13™ 135 38138 | 41 [ 10 [Rx1,25 | 480" | 7.5 lyya0
31270 45 40 43143 | 46 4.gHome Axds
55—30 ) 39 42 43 4(1.5 SIL)-HI.[II.‘ QX-J'S
[ —— . . { b
60+85 50 4 @749 82 6o 5%50

Rl 57
6590 12x121 55 |20 nags | 49 132154 | 575 16 12x1.75 6,1 e 11 Sx6(}
62.5
70+95 60 ? 6,201 Sx60)

= . HLIHS 54 5? 59 63 jr[}.i]lh K
75110 |16x16 27 20 § 16x2 | 7.2 (4.5 [6x60
K0=115{12x121 70 |20 o1 ol eo | 72 16 Y2x(,75] 6.4 I 1570

R N J 2 P
85120 1 6x 16 277 20 | 1ox2 | 7.40mc 145 ¢ 20

D,- duting kinh 1 gia cong: B, x H, - 1iét dién dao; M- ren; C- kich thude cia chét.

8.2. Kep dau dao doa

D¢ gia cong 16 ¢6 dudng kinh tir 200 dén 700 mm ngudi ta dung
cdc diu dao doa (bang 8.4; 8.5 va 8.6). Dau dao (bang 8.5 vi 8.6) gébm
hat phin duge néi 1ac lir vdi nhau. D& ¢6 dinh cdc dau dao cén lap then
trong 16 ¢ duong kinh d.
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Bang 8.4. Pau gd dao dé gia cong 16 c6 dudng kinh Ién,
kich thude, mm

Lomt

Wit wi sar
.,

=

246

—
: Vit chan .
Két ciu A Kélcau B |
]
Kich thidc _ Loai T ) !
K¢t Vil vi sai T
_‘L!_._ : ____d' i I,)' cilu L L, L[ M K .
0 6 20 ¢ 200+235 B 44 | 32 13 MR b
K&t Vit vi sai !
d ;
I d Dy ciu L L L M K
[ 235:355 |, | 64 ]
255+275 74 !
oo [osns B[S s |
; | 325:360 NERE ' - M8 2
'i 360400 84 |
: 400+465 | B 75 | 60 32
- [ 3
530600 145 S
600+630 140 ,
63 8 30 | REERSY 83 50 1 MI2
630660 A 155 4
660700 170 | 105 70
Kich thude Lo 11 B
Két Vit chan Vong dém K
d | 1|4 R o | U LT Ta 1D 5.
200:240 | B |42 |l |
o [240:275 | A |66
5 315:350 | A | 73 | 18] 15 R
350:400 | B | 90 i -
_ 480560 125 |
o L 630+700 156 ] 95 | 65 P27
K- ky hicu diu dao.




Bang 8.5. Dau gd dao hai niza, kich thuée, mm

gt

2%

e
o

LT

N

VTR, =125 um: R, =6,3 pm

=

V8 R, =063 um: R, =32 pum.

K | d, ‘ d, i a, i, ¢ k302 o I, b, D, R | d,
PoLI8 13 | 18 | 30 | 42 | 53 | 56 [ 105 |60 60 | 12,5 22
L 25 _
2 16 |25 |40 |50 |65 | 70 | 9 |70 R0 | 16 | 30
!
3 ' 30 TR | 110 | 13 |100 150 |
———1 24| 25— 60 | 70 30 F—-425 | 40 |
4 | 60 LIS | 104§ 14 |120; P70 ‘
_ | N
F Ghi chi: Két cau dau dao nhu § hang 8.6; a, = % -2 c,=d, -8,
Bang 8.6. Pdu gd dao hai niza
- P LI e e R—
" o
~ I - _-Q__‘i

< L Kich thudc . 1 By |- Losidiu_|
D, |d L |DJH [d M h Loai 1 |Loaill |
L 2002275 | 50 [156 {145 _ MI2x 50 [ 12x8 |13 |01+02
— — 90 140 [M12x1.25 | 8 _
22754400 | 60 230 ]185 | M16x 65 | 14x9 | 426 (03205
| 3 |
3400600 | 100 300 {280 100 5 10| o < | 79 06208
r 65 | M20x1.5 20 % 85 |24x (4
46002700 120 1420 1300 {110 M20x b o2 09

K- ky hi¢u diu duo, Dy, - duimg kinh 16 gia cong: buléng; BxH- tié1 dién then.




CHUONG 9. CO CAU KEP DAO PHAY

9.1. Kep cac luoi dao trén dao phay

Bdng 9.1 gi6i thi¢u mot s6 phuong phdp kep cic ludi dao trén dao
phay (d6i véi cdc dao phay rang chap).

Bang 9.1. Phuong phdp kep ludi dao trén dao phay

Sy 36 két cilu

Phuong phdp kep chit

Bing chem hinh tru

Mt ty cua cdc st dao ¢ khia nhim. Bude cua
khia nhdm ¢4 tic dung khi cdn thay doi duémg kinh
cha dao phay (khi dao bi mon, cdn mii lai, do 46
dudmg kinh cua dao phay giam). Chém hinh tru
duge vit hai bén thinh goc 8071

Biing chém phéng

ML ¥ cta cie ludi dao ciling ¢6 khia nham nhung
khong ding dé didu chinh kich thuée ciia dao phay.
Kep chill cde ludi dao duge thue hién bang chem
phang nhd mot vit 6 dinh.

Loar ! o YALRY

Kich thudc, mim

Loai Ren
. do | A |
vit | a,xS, | doxS | ™ !
8x 125 | 8x075 | 62 | 4 1
1W0xt5]10x10 | 79 5 3
Dol paxr7sl 12x10510 95 6 6
,
ax2 Lidxis |27 LT
32| 8 8
|6 x 2 16 x 1.5
8§x125 | 10x075] 62 | 5 5
10x15[12x10 | 79 6 6
W 2x 178l tax1o | 9] 7 7
,
4x2 | 16x1s |28 8
o]
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Tiép bdng 9.1

Sa dé kél cau

Phuong phdp kep chat

Béing chém phing
Chiéw dai ciia chém thuang bing (.7 + 0.8 dudng
Kinh coa ndé.

Béing chém phdng

Phuomy phap kep chit nily duge dimg cho dso
phay mat ditu vi dao phay hai mat ¢6 dudmg kinh
tn hon 175 mm.

Being chém hindy ¢én
Ludi dao | duge dal vio rinh cing ciing véi

tchém 2. Dong mot, hai hode ba vit 3 d¢ vin chin

chém 2. Két ciu nay cho phép gd duge nhiéu ludi
dao tréen duo phay.

Biing vit

Ludi dao ducic dil vio ranh caa thin dao |, &
npodi than dao o6 bae chiin 2.

Ding vil 3 d¢ kep chat ludi duo.
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9.2. Kep dao phay

Chicu dai cua truc dao phay duge ché tao theo tidu chudn quy
dinh con dudng kinh cua né phy thude vao 16 cha dao phay.

Bang 9.2 1a so d6 kep dao phay co dudt con.

Bang 9.2. So dé kep dao c¢6 duéi ¢én, kich thude, mm

Truc dao Phan
.| D . i lap
Con Danh | Dung Ren l Danh | Dung I Ren D, ghép ;
mooe - o M - . M,
L i nghla sat _ nghia sal L
13 -0.013
- 2 2 e b _
6 D012 12x1.25] 25 I L 0.027 25
3 112x1,75
22
kY _ -0,016 42
- -0M4] 20<1.5 | 30 18 20,133 32
n 17 100
50
32
-0.020 | i
0 27x1.5 | 35 24 | 0.040 401 16x2 60
) 0,017 .
3 :
-0.025 |
4 .
50 36x1,5 | 45 32 0.050 50 70 130
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Khi dao 1am viéc vai tai trong I6n ma than dao phay ¢é dé cling
khong cao tht ngudn ta ding phuong phip kep chat dao theo mat dau
(bang 9.3).




Bang 9.3. So dé kep dao theo mat déu, kich thude, mm

" . Loatt
Tiel " oo d e 7 e
~ .\\\\ \—L rlr]
NS _ ! o
— H - 7 :
—— ‘_J_.r W—_,;—'__
[": ;Ht,u__._
"r..'_ .4_-‘

L ! . _ : _ S
buiing l Lowi 11 :
Kinh dao D D, 1o b ¢ no[ ) !

D, i Then Vil
5270 | 27 140 | 20 | genes | g0, | 48 6 x6 x 1., M3
6590 | 32 | 48 | 347 g0 42, |5 §x7xl, | M4

-]
B+ 110 1 40 58 1432 qgraes g6, F 75 10x&x1, |
[T "
: ] 1 ms
100130 50| 75 | 537 | a0 120, | 95 12x8x L,
! 143

Khi gia ¢ong ¢6 lue cat 16n nén ché tao dudi con cia dao cé cic
rinh d¢ tang kha nang truyén luc (bang 9.4 vi bang 9.5).
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Bang 9.4. 8o dé kep dao duéi cén cé ranh truyén lyc

Loai | V8 R, =0,63 pm: R, =32 pm
Lf"—
_-_[ﬂ |
I8
¥ 1 :
ot
4
{[ ]
N 5
A -
T 118s
-—“—5_—
e { —
Cén Ren
D, | oot D b t D, | D, L [L | H i
A+ 60 22 o 8. 3.5 38 40 29.5 18 28 MI10
46 34
4 50 36
60 = 90 27 o | HO 4 | 4.5 48 y 24 y M2
i 62 335 48
3 58 |77 26 | 44
90+ 110 [ 32.pwr {12,000} 5.5 | S8 |55 T g M6

Bang 9.5. So d6 kep dao duéi cén cé ranh truyén luc, mm

Loa [F

V&R, =063 um: R, =3.2 um
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Tiép bdng 9.5

D, D b t L L, P

30 = 6) 22 Lo 8 3.5 k) 25

60 + 90 27 oo 16, 4.5 45 3l 12

90+ 110 32 we 12 00 35 ’ 32

150 = 13005 30,4 16 s 7.5 50 14 3

1302225 1 50 05 20 9.5

Ren M d H h @ C 3N
10 26 28 i} i6 I8
12 32 30 8 1 22 48
16 38 35 2 "]_ H_. 25 58
20 44 40 0 ' 30 70
24 62 10.1 0 | 8

Bang 9.6 1a sor d0 kep truc tiép dudi con clia dao vio 16 con cha
truc chinh,

Bang 9.6. So dé kep dao duéi cén
vdo 16 cén truc chinh cia may, kich thuée, mm

Logit
b VER,=125um; R, =63 um
I ey CON Moo
R B ke O
L |
: [k RN _,/_/
e _’\ " _J
. \
o il S
T ﬂ/ T
"—[' !_ {?}%\\ ha ey
Lot et R J—
TN
Cén mooo
Y R S — 17T

{§S8

Buc loai | duge ding ¢ho dao ¢d dudi vitu
vuong:
Bac loai II duge ding cho dao cé dudi con,

Con mooc

Conl p o lLluln P R [ d 1 I
L ATIOCHE
3 | 23835 (2] 41 | 24 ™ | 6 25 | 34 | 45
?{) 22 s -
4 131267 Jas a7 [ a2y oy 30 | 30 | 2
5 144399 85 [527] a8 | 63 | a5 | o [ 15 | 38 | 28




Khi dao phay ranh ¢6 ranh then ngudi ta diing so dé kep chat nhue
trong bang 9.7,

Bang 9.7. Su dé kep dao phay réanh cé ranh then

i — V3R, =20 um: R, = 80 um
- -irf JI?- ' VB R, =063um; R, =32 pm
P |
[ b . !
S e iy |
T \‘\- 7264 E-:_ - /./_ / . L") )"7; “‘R ‘ !F
: S A -, _,/ . . J_.—‘..‘l . 1 ,
}_7_-_:;:/— Cl \‘; '{ ’
__:ﬁ?-‘ ‘_;J" — ~ J 4
T S 157 =
s
; - .:_1 ']
: " £~
_____ - : -
D, .onh | D I I L D, b
moog ¢
40 = 50 3 16,40 12 29 6 25 g e
S0 =60 4 22 RITHN 15 37 35 .
1 6 rIEEIZS
60 = 90 27 s 18 60 8 40
45 -
90 + 110 32 o 20 78 48 g
( h Ren M d H h, a C
4 17.2 8 2i 22 5
SERE——— 16
23.6 t0 26 28 5.
8
6 28,6 (2 32 30 22
34 16 ¢ 38 35 {0 8.1 25

Bang 9.8 12 so d6 kep dao phay c6 dudi con va duong kinh dao
130 + 225 mm.

Bang 9.9 la so d6 kep dao phay c6 16 tru.

Khi dao phay <6 16 con khong tuong thich véi mit con ngoai cua
tryc chinh mdy thi nguoi ta dung truc g4 con truc trung gian dé€ kep chat
dao (bang 9.10).
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Bang 9.8. So dé kep dao phay ¢é duéi con, mm

T -_q‘\
e

Sy

D, D L P H h d R
130+ 175 63 36 240 4 (2 20 6
200225 76 44 KA 46 IS 26 8
D, - dudng kinh dao phay. ’

Bang 9.9. So dé kep dao phay c6 16 tru, mm

|
=~ r
D, Con L b H P
250 < 600 Con h¢ mét; 50 65 22 85 50¢ ”"‘T
S Con mooe N 6 70 25 105 65"
D, - dudmg kinh dao phay.
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Bang 9.10. So dé kep dao phay
dung truc gad cén trung gian, kich thudc, mm

V&R, =063 um:R, =32 wn

I

\tfﬂ

R S T

TR, v’/l/l,‘////J.'{/f
—d} . s .
K e,

‘L.

™ Can mooe

09 con 1.3,33
Pucmg kink i ek Thin dao phay
dao phay Loai con D | L, n p
130+ 175 3 65 46 10 72 24+ 014
200 = 225 Con mooc 4 76 56 12 %4 30000
250+ 275 5 100 68 14 115 45-017
300 « 350 Heé mét . 50 123 82 143 50+
7
400 = 150 Com mooe 6, 160 93 180 65"
500 + 550| Hemdt 8O 196w 106 20 220 80+
..... -k -
Khap not
P H E 1 d L, RenM |
24 o 70 12 38 28 12
32 82 15 44 32 16
45 4, 112 18 60
40 18
50, 140 2z %0
65 1 174 25 100 50 24
80 s 214 28 120 70 36
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Dao phay c6 dutmg kinh 250 + 600 mm duge kep tryc tiép trén
truc chinh cua mdy (bang 9.11).

Bang 9.11. S0 do6 kep dao phay tryc tiép trén truc chinh,
kich thude, mm

208
251 "(: 6.1

77284

-

S

250+ 275 300 + 450 500 + 600
L

37 40

45

Dao phay mat dau ¢é dudng kinh < 550 mm duge kep chit tryc
ti€p trén mat con ngoai cua truc chinh mdy theo so dd trong bang 9.12. -
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Bang 9.12. So dé kep dao phay truc tiép
trén mdt cén ngodi cua truc chinh mady, kich thudc, mm

-

oy

I'T-

[
.JLT .t
S % D6eén 1:3.33

b, D [Kich thudc phin con coa dao Khap ool
1 4 n P H 1, d d | I3 |[RenM
130-175] 65 | 46| 10 | 72| 24*" | 70 | 12| 3% 1Y 28 12

200=225] 76 P a6) 12 | 84 3 327 TTg 15 1 44 | 24 | 32 (6
250275 100 L 681 14 | 11S] 45T F 2y 18 1 60 35

400=450; 160 | 93 {180 6T 174 [ 25 100 | S0 | S0 | 24

S00+550] 196 [ 106 20 | 220 80O~™ | 214 | 28 | 120 | 65 70 36
Ghi chid; Kich thude L phu thude vio timg mdy cu thé; D,- duong kinh dao phay.

0 1 13

Ngodi nhitng so do kep dao trén day, trong thuc (€ con sir dung
¢dc so dé kep dao dién hinh khdc (céc hinh 9.1 = 9.10).

Hinh 9.1a 1a so d6 kep dao truc tiép vao mat dau cua truc chinh
may nh& 4 vit bit chim.

Hinh 9.1b ¢6 phuong phip dinh vi tuong tu nhu $o do trén
hinh 9. 1a nhung cé do cing vitng cao hon nho céc 1o xo dia va dai 6c lap
& mat ddau dao phay.

Hinh 9.1¢ 1a sg dé dinh vi dao tuong tu nhar so d6 trén hinh 9.1b
nhung qua trinh dinh tam duge thuc hién nhd moét vong Lo xo tiép xic véi
truc chinh.

Hinh 9.2 Ia cac so d6 kep cde dao phay lién khoi trén truc chinh
cua mdy bang phuong phdp dinh vi trén mat ddu cila truc chinh.

Hinh 9.3 14 cdc so dd kep chit dao phay khi chuan dinh vi li mat
dau va 16,

Hinh 9.4 12 cdc so d6 kep dao phay khi chudn dinh vi li than dao
(dudi dao).
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Hinh 9.1. Kep dao phay truc tiép vao mat ddu va mét tru cta truc chinh.
al- dinh tam béng mdt 16 clia dao; b)- dinh tam nhé {6 xo dia;
c)- dinh tém nhd vong 1o xo.

Hinh 9.2. Kep dao phay lién khdi trén truc chinh cta mady.
a)- kep dao truc tiép trén truc chinh cia mdy;
b} kep dao théng qua chi tiét trung gian;
¢+ dinh tam va kep chdt bdng chét tru dai;
d)- dinh tam bang chi tiét trung gian.
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Hinh 9.3. Kep dao rhay khi chudn dinh vi la mdt déu va 18,
a, ¢)- dinh tédm Sdng chét tru ldp trong 18 con truc chinh;
b)- dinh tém bdng chi tiét trung gian.

D 1 2 ot
=3 e

a)

Hinh 9.4. Kep dao phay khi chudn dinh vi ld than dao.
a) dusdi dao ¢o vai voi hai ranh then va kep chit nho chi tiét
trung gian;
b)- kep chit dao thong qua chét ép chit vdo dudi dao;
¢} kep chdt & mat ddu dao.
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Hinh 9.5 1a so d6 kep dao phay trong 16 con cha truc chinh nhdy
hai miéng dém déng vai tro nhu hai cdi chém.

Hinh 9.5. Kep dao phay vao 16 ¢én ciia truc chinh mdy.

Hinh 9.6 1a s¢ d6 kep dao phay bang cdc phuong phap xiét chat
con theo phuong vudng goc vai truc dao.

Hinh 9.6. Kep dao phay bdng phuong phdp xiét con
theo phuong vudng géc vdi truc dao.
a)- kep dao nhd hai ranh cén ho ¢ dudsi dao;
b)- kep dao nhé truc ren hai chidu (phai va trdi) va cép bdnh
rdng con.

Hinh 9.7 Ia cdc so d6 kep dao phay bang don rit qua 16 cia truc
chinh may.

Hinh 9.8 la cic so d6 kep dao phay ngén bing don riit gua 16 cha
truc chinh may.

Hinh 9.9 14 cdc so d6 kep dao phay bing xiét chat chém khi chuén
dinh vi {& dudi codn coa dao.,
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;

Hinh 9.7. Kep dao phay béng don rut.
a) kep dao phay ngon;
bl kep dao phay mdt ddu cé kich thude nho khi can <6
congxan lon;
¢} kep dao phay mdt ddu cd chiéu dai congxdn lon.

P

Hinh 9.8. Kep dao phay ngdn bing don riit.

a)- don rut duoc 1dp true tiép vao dudi dao;

b don vt duoc 1dp true tiép vao chi tiét trung gian;

¢} kep dao phay c6 chiéu dai congxén 16n, don rut dugc 1dp
tritc tiép vao Ong cdn trung gian.
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Hinh 9.9. Kep dao phay béng xiét chat Chém.

a)- kep chdt dao phay bdng céch déng vdo ranh & dudi dao:

b} kep chat dao phay bidng dich chuyén chém nho vit;

c) kep chgt dao phay béng cdch rut dusdi con nhe dai 8¢ 1ép
trén friuc chinh.

Hinh 9.10 la cdc so d6 kep dao phay t6 hop.

Hinh 9.10. Kep daoc phay 13 hop.
a} kep dao phay t6 hop truc tiép trén truc chinh cta mdy;
b;- kep dao phay t8 hop trén truc chinh cia méy théng qua
chi tét trung gian.
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CHUONG 10. CO CAU KEP DAQ CHUOT

10.1. Kep dao chuét hinh tru

Bang 10.1 1a so d6 kep dao chuét hinh tru (dudi tru) thong qua
mam cidp cd chém trén mdy chudt ngang.

Bang 10.1. So dé kep dao chuét trén mdy chuét ngang, mm

o i’
Ly
£y
(1| e .
H Lr%-. !I /l/ ﬂ - Q‘?______
[T ey = 2] s ~
: - LI L'—MK-*"-.—:‘.-.;.*-'_*"-;'—'.—}"“:‘.-*‘ } ._} J’{}G .-’Jlfﬂ_ﬁu
I G L2 Rt | CA Y -
o ras5s b | {3/ Chigu dai chi
nxLy F—(r"—*f RalaallEE) tét gua cong
—, .
A z
Buéi daw chudt B . Mam cip
D, | . o]
Y : A L, i1 t b noA D A Do Lo LI b,
B g Hi1L
9 1.0030| 60| 16 ] 122 [
10 25 |+0023] 50 | 105 80| 30| 20| s
12 630 207 16 13" ) '
3 -0,035 )
BLN
(i5) 70025 | 20 4.5
| 16 ]-0.035 25 |+ 0023 501105 80| 30 | 20| 8"
20 28 6
22 }
24 75 20
25 | -0.045 i )
26) 30 g0 15 ] 40 1400271 70 [ 12595 1 355 25 127"
T _ ;
130) 805327207101 1.5
%
36 B8O | 32 20| L0 2
| (38) | 40 [+0,027| 70 | 125 95 [ 35| 25 12"
10 | 0.050
: S HLLD ~ i
(jg) BS |35 251270 21 0 14 0.030] 85 [ 155| 100] 40 | 25 | 140
48 35 | 35 127 3 |
5 | HON0 = - 60 |+ 0.030| 85 | 155] 100 | 30| 25 | 14
55 195|401 25 |14 2 _
60 | 0% ] _, | | |
Ghi chu: cac kich thude trong ngodc cd the khong s dyng.
_A- kich thude danh nghia: A- dung sai.
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Chiéu dai L (mm) tr mat ddu dén rang thit nhat cia dao chuct
dugc xdc dinh theo cong thire:
L=L,+L+L,+L, (10.1)

O day: L,- kich thude duge xédc dinh theo bang 10.1.

L - bé ddy cua phién t¥ clla mdy (mm).

L,- bé day cda vong dém mit dau (mm).

L,- chi¢u dai 16 gia cong {(mm).

Bang 10.2. Puéi dao chudt néi ghép ren, kich thudc, mm

Loar] Rang thi nhat |

i

£ . |

Chodi g 5w . !n;n l, !

; Iy L .
L ) s T o

d____t_, J_{
e <
— - —x A s
3 - AR
I %1 I e
= — -1 T ..
— B i
R e R 1 '///".
feh s 3 15 '
S P
(s Sh=
Lagai it
\ 5 o
i {; ks Rang i nhdt .
7 ’/l Ei

i X
o ) G 2
Vool M Fruhe
Budt dao J o
MTh(Jng s e duo . Kich thudic chi yéu ) o
Dmin | tmin | [dmn T ™ ] d. ] L |Ptkel
3065 |[1 53 157x15 | 3s 29 | 10000
42.5 60 ; H : '
T L Dairgars OxIS g | R sso 1200
45 0{) I 41 :
50.5 " Tl 15 (33xL5 3S 15 | |Iso00
75 ¢
L N 1[1 B3 loxis | 40 44 60 | 25000
625 80 i1 58 -
I B A = b
T o T T 145x1.5 | 45 47 65 129000
06 ) 0 ks oso | oso 75 133500
76 ” L 165 doiis] ss | s4 » 80 | 39300
J no| 72 [T ) e
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Dudng kinh cta duoi dao chudt D, phai nhé hon dudng kinh 16
trwde khi chudt mot gia tri 1a 0.5 mm. Pudi dao chudt c6 thé duge ndi
ghép ren vai dao chuot nhu cde so d6 trong bang 10.2.

10.2. Kep dao chuot phang va dao chuét dinh hinh

Hinh 10.1 [a cic so d6 kep cdc loai dao chudét phing bang vit chim
hodc bulong.,

R ]
s,

Hinh 10.1. Kep dao chuét phidng.
a,b.c - kep dao chuét béng vit chim:
d- kep dao chuét bdng vit chim va buldng.

Hinh 10.2 1a so d6 kep dao chudt phang ¢é diéu chinh theo chiéu
cao,

A-A 4 —— A

N .

_____ — —

e

HP IR
Tk Al

4"_/..- ,/
A i = S
N N ¥

e |

L

e . ]
ARG S

i

|

Hinh 10.2. Kep dao chudt phing 6 didu chinh.
E- phién ty; p- phién chdn; n- phién didu chinh.



Hinh 10.3 ciing 1a s¢ d0 kep dao chudt phang cé didu chinh nhung
vice diéu chinh dao chudt duge thuc hién biang chéem H thong qua chi tich
trung gian F.

Hinh 10.3. Kep dao chudt phdng ¢ didu chinh thang qua chi tiét trung gian,
E- phién ty; P- phién chgn: H- chém; I chi tiét trung gian.

Hinh [0.4 1a cde so d6 kep dao chudt phang (a) va dao chudt dinh
hinh (b) thong qua doé gd.

Phign Than ga Than ga

Hinh 10.4. Kep dao chudt phdng (a) va daeo chudt dinh hinh (b)
thong qua dé gd.

Hinh 10.5 Ia cic phuong phip kep dao chudt phing c6 diéu chinh
chiéu cao bang miéng dém hoic chaah H.
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Tz ﬂﬁ
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Hinh 10.5. £iéu chinh chiéu cao cta dao béing miéng dém hogc chém H.
a) diing nhidu miéng dém hodc chén
b} ding mot miéng dém hodc mét chém.

Hinh 10.6. 1 céc so dé kep dao chudt phang bang cdc tam phing
hoac hinh lang tru.

Hinh 10.6b duoc dung khi cdn kep hai dao chudt dong thoi dé gia
cong hai bé mit cling luc.

268



S (et B

a)

Hinh 10.6. Kep dao chudt phdng bdng tdm phdng hodc tdm hinh fing try.
a- kep dao chudt bang tdm phdng: b- kep dao chudt biing tdm hinh léng tru.

Hinh 10.7 la so d6 kep 8 hop hai dao chuét phing cting ldc, trong
d6é mot dae chudt duge kep tir mat ddy, con duo chudt thit hai dugc kep
bing chém & mit bén.
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Hinh 10.7. Phuong phdp kep 8 hop hai dao chudt.
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Hinh 10.8 la cdc 5o do kep dao chuot phang bing chém & mat bén
cua dao chudt. Hinh 10.8a duge diing cho dao chudt ranh, hinh 10.8b
duge ding khi chu6t mat phéing bing dao chuét rong ban., con hinh 10.8¢
dugc dung khi gia cong dong thai bing hai dao chuét.
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a - dung cho dao chudt ranh.
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Hinh 10.8. Kep dao chuét phdng bing chém mat bén
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Hinh 10.9 la so d6 kep dao chudt phing hai mat. Vice diéu chinh
dao (khi bi mon) dugce thuc higén bang miéng dém & mot phia,
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Hinh 10.9. Kep dao chuét hai mat.

Hinh 10.10 {a cdc so d6 kep hai dao chudt phang (a) dé gia ¢
chi tiét hinh dudi én va hai dao chuét (b) dé vt mép.

Hinh 10.10. Kep hai dao chudt
dé gia cong chi tiét hinh dudi én (a) va dé vdt mép (b).

Hinh 10.11 la so d6 kep dao chuSt nira hinh tru dé gia cong mat
dinh hinh. Dao chuét duge dinh tam trong ranh hinh chif nhii cila chi tiét
trung gian C va dugc kep chat biang cdc vit chim,

Miéng dém B chi dugce diing khi cé nhu cdu diéu chinh dao theo
chiéu cao.
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Hinh 10.11. Kep dao chudt nira hinh tru.
B- miéng dém diéu chinh d6 cao: C- chi tiét trung gian.

Hinh 10.12 I so d6 kep dao chudt bing chém & mat diu,

Hinh 10.12. Kep dao chudt bing chém.
1- truc gd dao chuét; 2- dao chuét; 3- chém; 4- vit kep.

Hinh 10.13. Kep dao chust réng chép.
a,b,c)- cdc dao chuét ranh then; c¢,d.eg.h,i.k,l,m)- cdc dao chudt mdt phéng.
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Hinh 10.13 1a cdc so d6 kep dao chudt rang chap (rang lip ghép).
Hinh  10.13a,b,c 14 cdc dao chudt ranh then, con  hinh
10.13c,d.e.g.h,i.k,l,m I cdc dao chust mat phing.

Dé chudt mat phang ngoai cé kich thude 16n ¢6 thé dung dao
chudt gém cdc dao tiéu chudn va kep chat bing co ciu léch tam (hinh
10.14). Céc dao 5 c6 ti€t dién hinh try & phia dudi va ludi cét phing & trén
vGi 16 ren dé bét vit 6. Diéu chinh dao ra vio duoe thuc hién bing dai 6¢ 7
(1ap trén vit 6) va vit 6. Dao § v vit 6 (cling dai ¢ diéu chinh 7) dugc lép
trong 16 cia than gd 2. Than ga 2 dugc lap trén tdm 1 thuoc mdy. Kep
chat cdc dao duge thyc hién bang mi€ng dém 4 nhd cac chi tiét léch tam
3. Két cau nay cho phép sir dung hop 1y dao chudt dét tién va khi cé mot
dao chudt niao d6 bi hdng thi khong nhat thiét phai thay ca dao chuét.
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Hinh 10,14, Kep dac chudt mddt ngodi diéu chinh,

1- tdm thudc mdy: 2- thén gd; 3 chi tiét léch tam; 4- miéng dém;
5- dao; 6- vit diéu chinh; 7- dai 6c diéu chinh.
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CHUONG 11. CO CAU KEP DUNG CU HAT MAI

11.1. Kep da mai

Bing 11.1 14 so d6 kep d4 mai bing keo dinh.

Bang 11.2 12 s0 d6 kep d mai bing vit.

Bang 11.3 1a so d6 kep d4 mai d€ mai then hoa (a) hodc mai tron
ngoai (b).

Bang 11.1. Kep dd mai bdng keo dinh, kich thudc, mm

p D, L Kich thude di mai
' 2 ‘ Puang kinh ngoai D | Chiéu cao H
] L <3 6 (10)
1.3 2 34 '
2 3 6 4+6 10 (16)
16
3 4 6+10 L
25
4 6 .
o-12 20 + 25
10 N
3 g 12+ 15
6 i5+20 -
12 16 20 + 35
13 l6
35 =+ 40 (45)
16 32 75
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Bang 11.2. Kep dd mai bting vit, kich thuée, mm

ol B e
; | . " jf
| R =Sy
Q|
H - o
B 4 D, | D, B Kich thude da mai
: > > < Duong kinh ngodi 1> | Chidu cac H
3) 1 3 3 <10 13
4 6 5 B 10+ 12 16
(5 8 7 12+ 15 20
. (10) (8) YT Ty >
(2 12 15+ 25 )
(4 25 < 30
{0 6 " S ~
16 25 £ 35 32 (4t
6 —
13 20 ds) 35+ 40 |
20 35 = 50 A
16 25 25| o . D
20 32 30 >0+ 70 63

Bang 11.3. Kep dd mai dé' mai then hoa va mai tron ngoai, mm

d D.=D Kich thude dd mai
! == Pudng kinh ngoai D |  Chiéu cao H |
10 16 < 35 32
20 35+60 13 .
32 35+ 80
20 . : 63 (100
40 80 + 100 )
125+ 150 40




Tiép bdng 11.3

Kich thudc da mai
4 D = D Pudng kinh ngoai D | Chiéu cao H
80 {50 + 200 32
32 100 200 + 300 .
175 300 + 500 ]

11.2. Kep da mai Khon

Hinh 11.1 13 so dé két ciu cia dau khon co diéu chinh dp lyc cua
da khon bang tay. '

Hinh 11.1. Ddu khén co diéu chinh ép luc Eing tav.
1. thén: 2. Idng: 3. thoi dd khan; 4. bac dan héi; 5. dai 62 6. 10 xo.

Than | c6 cac ranh dé lap 16ng 2, trén 16ng 2 ¢6 lap céc thoi da
khon 3. Long 2 dugc ty 1én bac dan héi 4 nhdy hai mat con. Dau khon
duoce noi lac tu v&i true chinh cla mdy.

Khi van dai 6c 3, 1ong 2 cing than | dich chuyén [én phia trén
(trén hinh 1a dich chuyén sang bén phai), lam cho bac dan hoi 4 nén 10 xo
6 dé ma 16ng 2 ra theo phuong huéng kinh. Nhu vay c6 thé diéu chinh
duoc ap hec cha dd Khon khi can thiét,

Hinh 11.2 12 ddu khon c6 do cimg vimg cao dugc ding dé gia
cong 16 dat kich thude chinh xdc theo yéu céu.

Viéc diéu chinh cdc thoi dd khon duge tién hanh nhu sau:

Ong con hai dau xé rinh 1 dich chuyén trong ranh cia cic 1ong 2,
cdc Iéng 2 dugc lap trong than 3. f\p luc diéu chinh dugc thuc hién bang
thanh ddy 4 tir truc chinh cha may.
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Hinh 11.2. Pdu khén ¢é dé cung ving cao.
1.8ng con hai déu xé ranh; 2. {éng; 3. than; 4. thanh day.

Hinh 11.3 Ia diu khon ding dé mai khon nhiéu |6 cing hic.

Hinh 11.3. Pédu khén gia cong nhiéu 16 ctng luc.
1. théi dd khén; 2. miéng dém; 3. 6ng con xé rdnh;
4. truc ndi véi mady.

Cic thoi d4 khon | dugce diéu chinh bang 6ng con xe ranh 3 thong
qua miéng dém 2 dudi téc dung cha truc néi v4i may 4.

Cic thoi da khon 1 ¢ chidu day 250 mm va bé rong 18 mm.

Hinh 11.4 12 d6 g4 mai khon trén mdy tién. Chi tiét gia cong duge
gd trén mam cap ba chiu hodc bon chau, con dau khon duge gd trén do gd
chuyén diing. D6 gé chuyén dung nay dugc gd trén ban xe dao ngang va
bang may ti¢n. D6 ga tao ra dao dong Sha ddu khén, do d6 chuyén dong
cha hat mai trén bé mat gia cong ¢6 quy dao phic tap theo hinh s6 8, lam

tang kha niang cat gol cua hat mai v nang cao chdt luong bé mat gia
cOng.
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PHAN TV
CONG NGHE CHE TAO DUNG CU CAT

CHUONG 21. QUY TRINH CONG NGHE CHE TAO DUNG CU CAT

TRONG SAN XUAT PON CHIEC

Trong san xuat don chigc quy trinh céng nghé chi duoc thé hién &
ti€én trinh cong ngh¢, cé nghia ta danh muc cdc nguyeén cong. Thiét bi sir
dung thudng la van nang, cong nhan phai ¢é trinh d6 tay nghé cao.

12.1. Quy trinh cong nghé ché tao dao tién ngoai gdn manh
hgp kim citng

Hinh 12.1 1a dao tién ngoai gan manh hop kim cing.

Wg_ [

L

A BN

Hinh 12.1. Dao ti¢n ngodi gdn mdnh hop kim cing.

Quy trinh cong nghé ché tao dao tién ngodi gdn manh hop kim
cing bao gom nhiing nguyén cong sau day:

1

. Cét phoi.
2.
3.

4,
than dao.

[.am sach phoi trong tang quay.
Phay mat chudn dinh vi.

Lam sach bavia & mat chuan dinh vi va vat mép mat ddu coa

5. Phay mat sau chinh.
6. Phay mat sau phu.

7.
8
9

Phay h&c dé gan manh hop kim cing.

. Lam sach bavia trén diu dao.

. Pénh s6 ky hiéu dao.

10. Han manh hgp kim ciing bang dong dién cao tin.

11. Tay sach xi han.

12, Mai sac so bo.
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13. Mai sic lan cudi.

14, Mai nghién ludi cat.

12.2. Quy trinh céng nghé ché tao dao tién ranh gin manh
hop kim citng

{E

L
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Hinh 12.2. Dao tién ranh gdn mdnh hop kim cung.

Quy trinh cong nghé ché tao dao tién ranh gan manh hgp kim
cing (hinh 12.2) bao gdm cdc nguyén cong sau day:

l.

[0 R T

Cat phoi.

. Rén dau dao.

. U phéi.

. Lam sach phoi trong tang quay.
. Phay mat chuin dinh vi.

. Lam sach bavia & mat chuan dinh vi v& vat mép mat dau cua
than dao.

7.
3.
9.

Phay mat sau chinh.
Phay hai mat bén dat kich thuGe | va a.

Phay h6c dé gan manh hgp kim cing.

10. Lam sach bavia wrén dau dao.
11. Panh s6 ky hiéu dao.

12. Han manh hop kim cémg béng dong dién cao tan.

13. Tay sach xi han.
14, Mai sic so bo.

15. Mai sic lan cudi.

16. Mai nghién ludi cat.



12.3. Quy trinh cong nghé ché tao dao tién hinh ling tru han
manh thép gié

Ché han
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Hinh 12.3. Dao tién hinh lang tru han madnh thép gio.

Quy trinh ¢ong nghé ché tao dao tién hinh lang tru han manh thép
g16.(hinh 12.3) bao goém cdc nguyén cong sau day:

I. Cat phoi thép gié cha phin cat.

. Cat phoi than dao.

. Lam sach phoi trong tang quay.

. Lam sach bé mit dé chuan bi han.
. Han manh thép gié véi than dao.

. U phai sau khi han.

. Lam sach x1 han.

. Lam sach phai bing phuong phdp phun bi.

O X o~ W AW N

. Bao cdc bé mat cua dao.

10. Bao prophin dao.

1 1. Phay mat trude.

12, Pdnh s6 ky hiéu dao.

13. Nhiét luyén (t6i cai thién).
14. Lam sach dao bang phun bi.

15. Mai prophin dao va cac bé mat khic ngoai mat d¢ dao.



12.4. Quy trinh cong nghé ché tao manh thép gié dung cho
dao phay mat dau rang chidp ba mat
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Hinh 12.4. Mdnh thép gi6 dung cho dao phay mat déu
réing chdp ba mdt.

Quy trinh cong ngh¢ ché tao manh thép gi6é dung cho dao phay
mat dau rang chip ba mat (hinh 12.4) bao gém cic nguyén cong sau day:

1. Cit phoi .

2. Mai hai b¢ mat dat kich thudc h (mai 4 chi tiét ciing liic).

3. Phay hai mit phang dat kich thuéc L (phay 4 chi tiét cung lic).

4. Phay mat phing dat géc 30" (phay 2 chi tiét ciing Hic).

5. Phay mat phang dat géc 15" (phay 2 chi tiét ciing lic).

6. Phay mat phang dat géc 15" (phay 2 chi tiét cung lic).

7. Phay cdc rinh nhdm theo kich thudc dusi mot géc 5°*° (phay 2
chi tiét ciing lic).

8. Lam sach bavia sau khi phay.

9. Ddnh $6 ky hiéu dao.

10. Nhiét luyén (161 cai thién).

I'l. Lam sach dao bang phun bi.

12. Mai bé mat lam viéc dat kich thuéc q (mai 50 chi tiét ciing

iuc).
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12.

5. Quy trinh cong nghé ché tao dao khoan ruét ga gin

manh hop kim citng duéi con

Cdn mooc
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Hinh 12.5. Dao khoan ruét gé gdn mdnh hop kim cing dusi con.

Quy trinh cong nghe ché tao dao khoan ruot gd gin manh hgp kim

cing dudi

I
2
3
4
5
6.
.
8
9

11

12.
13.
14,
15.
16.
17.
I8.

con. (hinh 12.5) bao gébm cic nguyén céng sau day:

. Cit phoi.

. Lam sach phoi trong tang quay.

. Tién hai mat dau va khoan hai 16 tam (& hai mat dau).
. Tién phin lam viéc cna dao.

. Tién dubi dao.

Phay vau ¢ dudi dao.

. Phay rdnh xoén cla dao.
. Phay lung cila rang dao.
. Phay rdnh d€ gan manh hop kim citng.
10.

Lam sach bavia sauv khi phay.

. Lap cdc manh hop kim ciing.

Panh s6 ky hiéu dao.

Han cdc manh hop kim cimg.

L.am sach dao bang phun bi.

Lam sach cédc 16 tam.

Nan thang dao.

Mai thd mat trirde cia cdc manh hop kim ciing.

Mai phan lam viéc cua dao.

19. Mai duong kinh ngoai cua cdc manh hgp kim ciing.
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20. Mai duéi dao.

21{. Mai rdnh xoan.

22. Danh bong rinh xodn.

23. Mai lung cua rang dao.

24. Mai tinh mat trudc cua cac manh hop kim cing.

25. MAj géc sau theo dutng kinh cita cdc manh hop kim ciing.
26. Mai géc sau theo phin con cat.

27. Mai lugi dao.

12.6. Quy trinh cong nghé ché tao dao khoét rugt ga ranh

xoan han thép gio duoi con

N e
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Hinh 12.6. Dao khoét ranh xodn hdan thép gié dudi con.

Quy trinh cong nghé ché tao dao khoét rudt ga ranh xo0in han thép

gi6 dudi con (hinh 12.6) bac gém cdc nguyén cong sau day:

|. Cat phoi phan lam viéce ciia dao.

. Cat phoi phin dudi dao.

. Tién mat ddu phan 1am viéc cla dao.
. Tién mat dau phan dudi dao.

. Lam sach phéi trong tang quay.

[ LS TR N S R

. Han phoi (phén 1am viéc bang thép gi6 vdi phan duéi bang thép

két cau).
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7. U phoi sau khi han.

8. Nan thing phoi.

9. Lam sach dao bing phun bi.

10. Tién sach xi han.

11. Tién hai mat diu vi khoan hai I tam .

12. Tién phan lam viéc.



13. Tién phan ¢én mooc.

14. Phay viu & du6i dao.

15. Phay ranh xoén.

16. Phay mit lung cia ranh xoin.

17. Lam sach bavia sau khi phay.

18. Danh 6 ky hiéu duo.

19, Nhiét luyén.

20. Nan thing dao.

21. Lam sach dao béng phun bi.

22. Lam sach cac 16 tam.

23, Mai rdnh xoan,

24, Piénh béng ranh xoan.

25. Mai cénmooc.

26. Miai dudng kinh phan lam viéc clia dao.
2. MAi cén trén phin lam viée cla dao.
28. Mai sic nut trade cla rang dao.

24, Mai sic mudt sau cia rang dao.

30, Mai mat sau.

12.7. Quy trinh céng nghé ché tao dao khoét ring chiap gin
manh hyp kim ciing

Quy trinh cong nghé ché tao dao Khoét ring chiip gan manh hop
kim cing (hinh 12.7) bao gém cdc nguyén cong sau day:

[
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Hinh 12.7. Dao khoét réing chdp hop kim cing.
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i. Cat phoi.
2. Lam sach phoi trong tang quay.

3. Tién mat dau mot, tien dudng kinh ngoai, khoan 18, tién 16 dat
d6 con 1:30 v6i kich thude dé lai luong du cho doa va mai, tién rinh vong
trong 16, vt mép 18, doa 16 dat d6 con 1:30 v6i kich thude d€ lai luong du
mai.

4. Titn dudng kinh ngoai & ddu kia, tién mat ddu con lai, vat mép
16.

5. Tién dudng kinh ngoai véi kich thude dé lai luong dur mai, tién
mat ddu véi kich thude dé lai luong du mai.

6. Phay rdnh mat dau.

7. Phay rang trén phdn tru.

8. Phay mat sau clla rang rén phan tru.

9. Phay rang trén mat dau.

10. Phay mat sau cla rang trén mat dau.

['1. Phay rdnh dé gén manh hgp kim cting.

12. Lam sach phoi sau khi phay.

13. Ddnh s6 ky hi¢u dao.

14, Han cdc manh hgp kim cing.

15. Lam sach bavia bing phun bi.

16. Mai 16 con.

[7. Mai sac mat trude clia ring trén phan try.
[8. Mai sac mat trudce cla rang trén mat dau.
19. Mai duong kinh phan lam viée vi mat dau.
20. Mai mat ddu con lai d€ dat kich thuée yéu ciu.

21. MAi sic mat sau theo phén tru gin méanh hop kim ctimg dé dat
gée nghiéng 8",

22. Mai sic mat sau cha phin con cit dé dat géc nghieng 60°.

12.8. Quy trinh cong nghé ché tao dao khoét géc duoi cén han
thép gié

Quy trinh cong nghé ché tao dao khoét gée dudi con han thép gid
(hinh 12.8) bao gém cdc nguyén cong sau day:
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Hinh 12.8. Dao khoét géc dusi con han thép gic .

1. Cat phoi phan lam viéc cia dao.

2. Cat phoi phdn dudi dao.

3. Tien mat ddu phan lam viéc cha dao.

4. Tién mit ddu phan duoi dao.

5. Lam sach phoi trong tang quay.

6. Han phan 1am viéc cta dao v6i phén dusi dao.
7. U phoi sau khi han,

8. Ndn thang phoi.

9. Lam sach phéi bing phun bi.

10. Kiém tra do cimg phoi.

11. Tién sach xi han.

12. Tién cac mit ddu va khoan céc 16 tam .
I3. Tién phdn con mooc.

[4. Tién phan 1am viéc cha dao va phdn try (nim giita phédn 1am
viéc va phan duoi dao).

I5. Tién con phan lam viée cha dao.
16. Phay vau & dudi dao.

7. Phay rang cua dao.

I8. Lam sach bavia sau khi phay.
19. Dédnh s6 ky hi¢u dao.

20. Nhiét luyén (t6i cai thién).

21. Lam sach dao bang phun bi.

22. Lam sach 16 tam.

23. Mai sdc mat trude cita rang dao.
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24. Mai phéan ¢6n mooc.
25. Mai phan ciit dé dat géc con theo yéu cau.

26. Mai sic mit sau cla rang dao.

12.9. Quy trinh cong nghé ché tao dao doa may kip manh thép

Quy trinh cong nghé ché 1ao dao doa mady lap ghép thép gid (hinh

12.9) bao gdm cdc nguyén cong sau diy:

Hinh 12.9. Dao doa mdy i%p ghép thép gic.

1. Cat phoi,
2. Lam sach phéi trong tang quay.,

3. Tién mat ddu d¢ dat kich thudce yéu cau, khoan 18, doa 16, doa

10 con, tien rinh, tién ngodi, tién g& ngoat va vit mép, tién con phan 1am
viéc cla dao va vat mép.
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4. Phay rinh mat dau,

5. Phay rang theo dudng kinh ngoai.
6. Lam sach bavia sau khi phay.

7. Danh so ky hiéu dae.

8. Nhiét fuyén (toi cai thién).

9. Lam sach dao bing phun bi.

10. Mai 16 con va mat dau.

F1. Mai sdc mit trudc cha rang.

12. Mai bé mit lam viéc ctia dao.
3. Mai mat dau va vit mép.

14. Mai con nguoc.



I 5. Mai phén con cit.
16. Mai sdc mat sau cla ludi cit.
17. Mai nghién rang theo phdn tru.

18. Lam cin canh séc & dudi dao.

12.10. Quy trinh cong ngh¢ ché tao dao doa may gin manh

hop kim citng dudi con

Quy trinh cong nghé ché€ tao dao doa mdy gin manh-hop kim

cling dudi con (hinh 12.10) bao gdm cdc nguyén cong sau day:

dao).
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Hinh 12.10. Dao doa mdy gdn mdnh hop kim cing dudi cén.

. Cat phoi.

. 'Tién cdc mat dau va khoan cdc 16 1am.

. Tién phéan lam viéc va duéi dao

. Phay vdu & dudéi dao.

- Phay ranh rang vi phay ranh dé gan manh hop kim ciing.
- Lam cun canh sic va ldp cdc manh hop kim cing.
. Ddnh s6 ky higu dao.

. Han cac manh hop kim cing.

. Nhiét luyén duéi dao.

10. Lam sach dao bdng phun bi.

11. Nén thang dao.

=R T B R Y N o

12. Lam sach céc 16 tam.

F3. Mai sitc (mai tho) mit trude cha cdc manh hgp kim cimg (ring
I4. Mai tho phdn lam viéc cta dao.

289



15. Mai duéi dao.

16. Mai sac mat sau cOa ring dao (mai tho).
17. Mai tinh phan [am viéc cla dao,

18. Mai phan c6n nguoc.

19. Mai sdc mat trude cha rang dao (mai tinh).
20. Mai sic mat sau chia rang dao (mai tinh).
21. Mai nghién rang dao

22. Lam clin canh sac ¢ dudi dao.

12.11. Quy trinh cong nghé ché tao taré may va taré tay han

thép gié ding cho ren hé mét

Quy trinh cong nghé ché tao tard mdy va tard tay han thép gié

dung cho ren hé mét (kinh 12.11) bao gém céc nguyén cong sau:

dao.

290

£

{2

L]
=1
.

ay

A

= @

{ Ly
) L g4 |

Hinh 12.11. Taré han thép gid ding cho ren hé mét.
I. Cat phoi dat kich thudc ciia phan lam viéc clia dao.

. Cat phoi dat kich thudc ctia phan dudi dao.

[ I S

. Lam sach phoi trong tang quay.

. Tién mat dau, tién doan cudi cia phin 1am viéc dé han véi dudi

S. Tién mat dau cda dudi dao.

6. Han phéan [am viéc cha dao v&i dudi dao.
7. U phoi sau khi han.

8. Nin thang phoi.

9. Lam sach phoi bing phun bi.

10. Tién sach xi han.

11. Tién cdc mat ddu va khoan céc 16 tam.
12. Tién dudbi dao.



13.
14,
15.
16.
17.
18.
19.
20.

21

Tién dudng kinh d,, vi phin con ciit.
Cat ren.

Phay vdu vuong & duoi dao.

Phay ridnh thodt phoi.

Lam sach bavia sau khi phay.

Panh $6 kv hiéu dao.

Nhiet Juyén (16i cdi thién).

Lam sach dao bang phun bi.

. Lam sach 16 tam.
22,
23,
24.
25.
26.
27.
28.
29,
30.

Nén thang dao sau nhiét luyén.

Mai ddﬁmg kinh phan lam viéc clia dao.
Mai dudng kinh phan duéi dao.

Mai ridnh thoit phoi.

Mai ren.

Miii sdc mat trude ciia ludi dao.

Mai sic mat trude cua phén con cat,
Diénh béng ranh thodt phoi.

Nhiét luyén (tham xianua).

12.12. Quy trinh cong nghé ché tao ban ren tron tir thép 9XC
dung cho ren hé mét

Quy trinh cong nghé ché tao ban ren tron tir thép 9XC dung cho
ren hé mét (hinh [2.12) bao gém cdc nguyen cong sau:

. Cit phoi.

2. Tién mit ddu, khoan 18 tam, tién ngoai, khoan 6.

3. Tién mat ddu, tién 16, tién phan con cit, tién diu con lai, doa 19,

cat ren.

4. Phay ranh hinh thang c6 géc nghieeng 60°. Khi dudng kinh
D =20 + 38 mm ¢6 thé phay 15 chi tiét cung liic; khi D =45 + 65 mm ¢6
thé phay 10 chi tiét cung lic va khi D> 65 mm phay S chi tiat cung kic.

5. Khoan cdc 16 thodt phoi va cdc 16 kep chat.

6. Lam sach bavia clia cic 16 thodt phoi.

7. H6t Jung phan con cit.

8. Hiéu chudn bin ren bing dao taro.
9. Nhiét luyén.
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10. Nhiét luyén (t6i cdi thién) ludi cit.
11. Lam sach ban ren bang phun bi.
12. Mai dudng kinh ngoai.

13. Mai mit dau.

14. Khur tir.

15. Mai sdc mat cét tir hai phia.

16. Hiéu chuin ren.

17. Bédnh s6 ky hiéu ban ren.

Hinh 12.12. Bdn ren tron tir thép 9XC ding cho ren hé mét.

12.13. Quy trinh cong nghé ché tao qua cian ren tir thép
X12®1 dung dé cin ren hé mét

Quy trinh cong nghé ché tao qud cdn ren tir thép X12®1 diing dé¢
cdn ren hé mét (hinh 12,13) bao gdm cic nguyén cong sau:

T
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Hinh 12.13. Qud cdn ren- tir thép X121 dung dé cdn ren hé mét.
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1. Cat phai.
2. Rén phoi.
3. U phoi.

4. Tién mit ddu, khoan 16, tién ngoai (dé lai lugng du cho nguyén
cbng mai).

5. Tien mat ddu cdn lai, tién 16, tién mat ngoai (dé lai lwong du
mai). vat mép mat trong va mat ngoai.

6. Xoc rinh then.

7. Lam sach bavia va vat mép.

8. Nhiét luyén (t&i cai thién),

9. Lam sach phoi bang phun bi.

10. Mai 16 (dé lai lugng du cho nguyén cong nghién).
[ 1. Mai mat dau con lai dat kich thuéc B.

12. Khir tir.

{3. Nghién (mai nghién) 15.

14. Mai ngodi hai chi tiét ciing liic va dédnh ky hi¢u bang cung mot
$0,

15. M ren.

16. Rira sach dung cu (qua can ren) bing ddu hoa va thoi sach
bang khi nén.

17. Dédnh 6 ky hiéu dung cu.
12. 14. Quy trinh cong nghé ché tao dao phay ranh then han
thép gié dudi con

Quy trinh cong nghé ché tao dao phay rinh then han thép gié dud
con (hinh 12.14) bao gém cdc nguyén cong sau:

o Con mooc 9
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Hinh 12.14. Dao phay rdnh then han thép gié dudi cén.
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1. Cit phoi phéin lam viée ca dao.

2. Cat phoi phin duoi dao.

3. Lam sach phoi trong tang quay.

4. Tién mat dau dé han. Tién mat ddu cia dudi dao.
5. Han phan lam viéc clia dao v&i phin dudi dao.

6. U phot sau khi han,

7. Nan thing phéi.

8. Lam sach phéi sau nhiét luyén,

9. Tién sach xi han.

10. Tién cdac mat diau va khoan céc 16 tam.

11, Khoan va gia cong 16 ren & dudi con.

12. Tién dubi con (dé lai lugng du cho nguyén cong mai).

13. Tién phan lam vi¢e ctia dao, phin try ¢6 dudng kinh d (dé lui
luong du cho nguyén mai), tién mai tAm cong nghé.

14. Phay rang trén mat tru,

15. Phay mit sau cua rang.

16. Lam sach bavia sau khi phay.

17. Banh s0 ky hi¢u dao (12 s8),

18. Nhiét fuyén (101 cati thién).

I9. Lam sach dao bang phun bi.

20, N4n thing dao sau nhiét luyén.

21. Lam sach mii tAm cong nghé.

22. Hiéu chuan 16 ren & dudi dao sau nhiét tuyén.
23. Mai sac mat trude cla rang,

24. Mai phan lam viéc cia dao.

25. Mai phdn con mooc & dudi dao.

26. Mid sdc mat sau clia ring trén mat tru.

27. Cat diit miii tam cong nghé (bang dd mai),
28. Cit riing ¢ mat diu (bang da mai),

29.4 Vat mép (bang dd mai).

30. Mai sdc mit sau & ring mat ddu,
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31. Lam cin canh sic.
32. Tham xianua.

12.15. Quy trinh céong nghé ché tao dao phay hét lung dung dé
phay ranh thoit phoi cua miii khoan

Quy trinh cong nghé ché tao dao phay hét lung dung dé phay ranh
thoat phoi ctia miii khoan (hinh 12.15) bao gébm cdc nguyén cong sau:
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Hinh 12.15. Dao phay hét lung dung dé
phay rénh thodt phoi ciia mii khoan.
i. Cat phoi,
2. Rén phot.
3. U phoi.
4. Lam sach phoi trong tang quay.

5. Tién mit dau (dé tai luvong du mai), khoan 16, tién 16 (dé lai
lugng du doa va mai), vat mép, tién thé mat ngoai.

6. Tién mat ddu con lai (d€ lai lugng du mai),vdt mép 16, tién tho
phan mit ngoai con lai.

7. Mai hai mat dau trén may mai phéng.

8. Tién mat con vit ban kinh r, dé hét lung.

9. Tién mit ngoai dat ban kinh r, dé hét lung.
i0. Xoc rianh then.

11. Lam sach bavia va vat mép 0 ranh then.

12. Phay rang 15 chi tiét clng ldc.
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13. Phay mit nghiéng & ddy rang tir mét phia.
14. Phay mit nghiéng & ddy rang tir phia con lai.
15. Lam sach bavia sau khi phay.

16. Phay hdt lung cua rang theo prophin.

17. Bédnh s6 ky hiéu dao.

18. Nhiét luyén.

19. Lam sach dao bing phun bi.

20. Nén phéng dao.

21. Mai mot mat ddu rén mdy mai phing.
22. Mai mat ddu con lai trén mdy mai phing.
23, Khr tir.

24. Mai 16.

25. mii sidc mat trude cha rang dat goc 10,
26. Thadm xianua.

12.16. Quy trinh cong nghé ché tao dao phay mat dau lip
ghép duoc kep chit bing then mat dau va then 16

Quy trinh cong nghé ché tao dao phay mit ddu ldp ghép dugc kep
chat bang then mat ddu va then 16 (hinh 12.16) bao gébm cic nguyén cong
sau;

L
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Hinh 12.16. Doo phay mat ddu idp ghép
duoc kep chdt bdng then mit ddu va then 16.

1. Cit phoi.

2. Tién mat ddu, khoan 16 dat duge dudng kinh D, tién thé mat
ngoai.
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dau.

3. Tién mat dau con lai, tién tho phdn con lai chia mat ngoai.

4. Tién mat dau, tién 16 dat kich thudc d (d€ lai lwong du cho doa),
tién ranh dat kich thudc d,. Tien 16 dat kich thude d,, vat mép | x 45", doa
16 dudng kinh d (d€ lai lugng du cho nguyén cong mai).

5. Mai mat ddu con lai,

6. Tién mat ngodi (3 + 4 chi £ié1 trén truc g4).

7. Vatmép lé | x 45°,

8. Xoc rdnh then 16.

9. Phay ranh then mat dau.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25

Phay ranh rang (3 + 4 chi tiét cling lic).

Phay mat sau cua rang.

Phay rang mat diu.

Lam sach bavia va vdt mép & ranh then.

Nhiét luyén.

Lam sach dao bing phun bi.

Mai 16, mai mat ddu cia 16 d,, mai mat ddu ngoi.
Maii mat dau con lai,

Khir tir.

Mai sic mat trude cia ridng tru, mai mat trudc clia ring mat

Mai mat ngoai.

Mai mat dau trong 16 dat géc nghiéng 2°,
Mai sdc m#t sau cla rang tru.

Mai sdc mit sau clia ring mat ddu.

Panh 56 ky hiéu dao.

. Tham xianua.

12.17. Quy trinh cong nghé ché tao dao phay cit dut rang nho

Quy trinh cong nghé ché€ tao dao phay cit dit rang nho
(hinh 12.17) bao gédm cdc nguyén cong sau:

I. Ldy dau thép tam.

2. Cét phoi bing phuong phdp khoan, khoan 16 & tam phéi.
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3. Nan thang phoi.

4. Mai tho phoi cd hai mat trén mdy mai phiing.

5. Tién 1k6 (dé fai lugng du cho nguyén cong mai).
6. Tién mat ngodi trén truc g4 (20 = 100 chi tiét cing lic).
7. Xoc rinh then.

8. Phay riing.

9. Lam sach bavia.

10. Nhiét luyén.

1. Lam sach dao sau nhiét luyén bang phun bi.

t2. Nan phang dao.

13. Mai tho hai mat ddu.

14, Mai 16.

15. Mai mat ngoai.

[6. Mai tinh hai mat ddu dé dat kich thuée yéu cdu.
I'7. Mai sic mat trudc va mat sau cha ring.

18. Lam cun canh sic & 18.

19. Khr tir.

20. Dinh s6 k¥ hiéu dao.

21. Tham xianua.

czl[f[lllj:::m

Hinh 12.17. Dao phay cdt durt ring nhd.

12.18. Quy trinh cong nghé ché tao dao phay lan truc vit ding
dé gia cong truc then hoa ¢6 prophin than khai

Quy trinh cong nghé ch¢ tao dao phay lin truc vit dung dé gia
cong truc then hoa ¢é prophin than khai (hinh 12.18) bao gém cdc
nguyen cong sau:

298



Ly
fa W W el il el el
TRLCUAT RV AL BN g [

372;77.7,.-_7/3;7,-,
PSSV RF NI NN

‘qumu‘rﬁnn it
AR

Hinh 12.18. Dao phay lén tryc vit dung dé gia céng
truc then hoa cé prophin than khai,

1. Cét phoi.

2. Ren phoi.

3. U phoi.

4. Lam sach phoi trong tang quay.

5. Tién mar dau, khoan 16, tién 16 dat kich thude dudng kinh
40 mm, tién mat ngoai.

6. Tién mét ddu con lai, tién phin con lai cha mat ngod.

7. Tién tinh mat dau, tién 16, vit mép, doa 1 (dé lai lwong du cho
nguyén cong mai),

8. Tign tinh mat dau con lai, vat mép.

9. Tién mat ngoai (dé lai luong du cho nguyén céng hét lung),
tién & va vat mép mot diu.

10. Tién g& va vit mép dau con lai.
11. Xoc ranh then.
12. Lam sach bavia va vit mép & dau ranh then.
13. Car dudmg xoén vit (cét truc vit) bing dao phay.
14. Phay ranh trén hinh tru.
I5. Lam sach bavia sau khi phay.
16. Bdnh s6 ky hiéu dao.
17. Nhiét luyén (thudng héa).
18. Lam sach dao bing phun bi.
19. Mai tho 10.
20. Mai tho mat dau (mot phia).
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21. Mai tho mit ddu con lai,
22. Mai sic thd mit trudc cla ring dao.
23. Tién hét lung rang.
24. Phay dudng ren cla rang tir mot ddu.
25. Phay dudng ren cua rang tir ddu con lai.
26. Nhiét luyén.
27. Lam sach sau nhiét luyén bang phun bi.
28. Maii 16.
29. Mai nghién 6.
30. Mai mat g& va mat dau tr mot phia.
31. Mai mat g& va mit dau con lai.
32. Mai sic tinh mat trude cla rang.
33, Mai prophin rang.
34. Tham xianua.
35. Dung dao cat thir then hoa.
12.19. Quy trinh cong nghé ché tao dao phay truc vit c6 g ren
hai bén

Quy trinh cong nghé ché tao dao phay truc vit c¢6 go ren hai bén
{hinh 12.19) bao gdbm cic nguyén cong sau:

Dn
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Hinh 12.19. Dao phay truc vit ¢é g¢ ren hai bén,
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1. Cét phoi.

2. Lam sach phoi trong tang quay.

3. Tién mat d4u, khoan 16, tién 18, tién mat ngoii.
4. Tién mat dau con lai, tién mat ngoii.

5. Tién mat dau, tién 18 dai va hai 16 ngin, vit mép, doa 15 (dé lai
lugng du cho nguyén cong mai).

6. Tién tinh mat ddu va 16 ngén con lai, vat mép 6.

7. Tién tinh mat ngodi (chi tiét dugc gd trén truc gd), tién ranh
thoit dao khi cat ren, tién mat nghiéng 10° cha ddu rang.

8. Tién ranh thodt dao khi cit ren, tién mat nghiéng 10° cha diu
rang con lai.

9. Cit ren mot diu.
10. Cét ren dau con lai.
11. Mai mat ddu tir mot phia.
12. Mai mat ddu con lai.
13. Xoc rinh then.
14. Lam sach bavia va vat mép ¢ mat ddu ranh then.
15. Cit prophin rang
1 6. Phay ranh vi phay hdt lung rang mot géc 30°.
i7. Lam sach bavia sau khi phay.
18. Phay dudng ren rang tir mot dau,
19. Phay duong ren rang tr dau con lai.
20. Dénh $6 k¥ hiéu dao.
21. Nhiét luyén .
22. Lam sach dao bing phun bi,
. mai sac tho mit trudc cla rang dao.
23. Mai 16 (dé lai lugng du cho nguyén cong mai nghién).
24. Mai nghién 16.
25. Mai mat dau tir mot phia,
26, Miai mit dau con lai.
27. Mai rianh rang.
28. Lam ¢lin canh sic.
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12.20. Quy trinh cong nghé ché tao thanh rang dung cho dao
phay lin truc vit idp ghép

Quy trinh cong nghé ché tao thanh rang ding cho dao phay lan
truc vit lap ghép (hinh 12.20) bao gém céc nguyén cong sau:

Hinh 12.20. Thanh réng ding cho dao phay lén truc vit 1dp ghep.

h B e M2
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. Cét phoi.

. Rén phoi.

. U phoi.

. Phay mat phang h tir mot phia.

. Phay mat phang h tir phia con lai.

. Phay mat ¢on chuén dudi gée 10° tir mot phia.

. Phay mat ¢on chudn dudi géc 10° tir phia con lai.
. Phay prophin rang.

9.

Tién hét bung riang.

10. Nhiét luyen.
1. Lam sach thanh rdng bing phun bi.

12. Mai mit ddy c0a thanh rang.
13. Khir tir.

12.21. Quy trinh cong nghé ché tao dao phay lan truc vit l4p

ghép.

Dao phay lan truc vit 1ap ghép (hinh 12.21) duoc lip ghép tir cac
thanh rang trén hinh 12.20. Quy trinh cong nghé ché€ tao bao gém cdc
nguyén cong sauw:

1. Théo céc thanh rang 3 da mon tir than dao 2 (hinh 12.21).

2. Mai mit con chudn du6i mot gée 10" tir mot phia.

3. Mai mat con chuan dudi mot goc 107 tir phia con lai.
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4. Mai mat ddu tir mot phia. -
5. Phay mat dau tir phia con lai,

6. Lap ghép cédc thanh rang 3 lén than dao 2 va kep chat bing dai
6c 1 vad.

7. Mai nghién 1.
8. Mai prophin rang.

9. mai sic mat trudc cla rang.

Hinh 12.21. Dac phay lin truc vit ldp ghép.

12.22. Quy trinh cong nghé ché tao dao chuét ranh then

Quy trinh cong ngh¢ ché tao dao chudt rinh then (hinh 12.22) bao
gém cdc nguyén cong sau:

1. Cat phoi.

2. Ren phoi.

3. Lam sach phéi trong lang quay.
4. U phoi.
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5. Nén thang phoi.

6. Phay céc mat ddu.
7. Phay hai bé mit hep.
&. Phay hai bé mat rong.

9. Phay rinh & phin kep chat clia dao va phay ranh con.

10.
3
12.
13.
14,
I5.
16.
17.
18.
19.
20.
21
2.
23,
24,
25.
26.
27,

Phay phin dan huéng phia truéc.

. Phay mit con trén phin 1am viée clia dao.

Phay prophin rang.

Lam sach bavia va vit mép mat dau.
Phay ha bac.

Nhiét luyén,

Lam sach dao bang phun bi.

Nin thing dao.

Mai tho hai bé mat rong.

Mai nghién mat trude va Iung rang.
Mai tinh hai bé mit rong,

. Mal mat day cua dao.

Mai rang tir phia (rén,

Mai phan dan huéng phia trudc (mai tir phia trén).
Mai ha bac ti hai phia.

Mai vt mép & mat ddy tit hai phia.

Mai vit mép ¢ phan din hudng phia trude tir hai phia.

Mai cdc rang hi¢u chinh (cdc rang phia sau) va mai phan dan

huéng phia sau.
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28. Mai mat sau cia cdc ring hiéu chinh.
29. Mai mat sau cda rang cit.30. Mai rinh thoét phoi.
31. Mai nghién mit sau cta céc rang.

32. Mai ranh phan kep chat va ranh c¢6n, mai vit mép & mat ddu
cia phan kep chat,

33. Khir tir,
34. Danh s6 K¥ hiéu dao.

12.23. Quy trinh cang nghé ché tao dao chuét then hoa

Quy trinh cong ngh¢ ché tao dao chuét then hoa (hinh 12.23) bao
gom cdc nguyén cong sau:

Hinh 12.23. Dao chuét then hoa.

1. Cét phoi theo chidu dai phan kam viéc cha dao.
. Cét phoi theo chidu dai cta phin dudi dao.
. Lam sach phoi trong tang quay.

. Tién mdt ddu tlr mot phia, tién mat ddu dé han.

th R W N

. Han hai doan phéi v6i nhau (phdn 1am viéc va phan dudi cia
dao).

6.U phoi sau khi han.

7. Lam sach xi han.

8. Tién cdc mit diu va khoan cdc 16 tam (tir hai dau).

9. Nén thang phoi.

10. Tién dudng kinh ngodi va phan din huéng phia sau, vit mép.

11. Tién phan kep chat dao, vit mép.
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chinh.

budc t.

budc t,.

12.
13.
14.

15.
16.
17.

18.

19,
20.
21.
22,
23.
24.

25

Ti¢n duong kinh phan lam viéc dé tao mat con cho céc rang.
Tién mét con trung gian,

Tién phan dan huéng phia trude va dudng kinh phin hieu

Cit prophin rang dat chiéu dai cta budce t.
Cit prophin ring dat chiéu dai cia budce t,.

Tién ring theo gdc trude va theo Tung rang dat chidu dai cua
Tién ring theo gée trude va theo lung rang dat chiéu dai coa

Phay then hoa trén cdc rang va trén phéin din huéng phia sau.
Nhiét luyén,

Lam sach dao bang phun b,

Mai cic 16 tam, '

Nin thing dao.

Mai sic tho mat trude va lung rang.

. Mai chd gd luynet, mai phin kep chiit dao, mai cdc phin dén

hudng phia trude va phia sau,

26

. Mai cdc dudng kinh dinh hinh, cdc then hoa va cdc rang tron

theo do con.

27
28
29
30

. Mai mét con an dao (mat con & phian dudi dao).
. Mai timg rang theo dutng kinh.
- Mai cac rang hi¢u chinh tedn v cde rang hiéu chinh then hoa.

- Mai cdc ring cat tho va cdc ring trung gian {ring chuyén 1iép)

theo goéc sau.
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31

32.

33

. Mai cdc rang cit tinh theo gdc sau.

Mai cdc raung hiéu chinh theo géc sau.

. Mai cic ranh cta cdc rang dinh hinh,

. Mai nghién mat trude va mat lung chia rang.
. Mai nghién mat sau cua ring.

. Banh $6 ky hiéu dao.



12.24. Quy trinh cong nghé ché tao dao ca rang modun dang
dia

Quy trinh cong nghe ché tao dao ci rang modun dang dia
(hinh 12.24) bao gém cdc neuyén cong sau:
g guy 8

o8

Hinh 12.24. Dao cd rang modun dang dia.

{. Cit phoi.

2. R&n phoi va tao 16.

3. U phoi.

4. Lam sach phoi trong tang quay.

5. Tien mat dau, tién 19, tien tho mat ngoai.

6. Tién mat dau con lai, ticn tho phin mat ngoai con lai.

7. Tien tinh mat dau, tien 16 (d€ lai ugng du cho neuyvén con doa
: md : Le 14 g 2 &
va nguyCn cong mai), vit mép, doa 16 .

8. Tien tinh mat diu con fai, vit mép 16, tién rinh vong trén mét
dau cta phoi.

9. Ti¢n mat ngoai 5 chi tiét cling lic.
10. Mai thé cdc mat dau.

I'l. Mai mat ngoai 5 chi tigt ciing lvc.
12. Xoc ranh then.

I3, Phay prophin rang.

14. Khoan 16 (¢é bac din hudng).

I5. Xoc rdnh trén cdc ring tir mot phia.
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16. Xoc ranh trén cac rang tu phia con Jai.
17. Nhiét luyén,

18. Lam sach dao bang phun bi.

19. Mai tinh mot mat dau.

20. Mai tinh mat dau con lai.

21. Mai 16.

22. Mii nghién 0.

23, Mai tho prophin rang.

24. Mai tinh prophin rang,

25. Pdnh s6 ky hi¢u dao.

12.25. Quy trinh cong nghé ché tao dao xoc rang thang

Quy trinh cong nghé ché tao dao xoc rang thing (hinh 12.25) bao
gbm cdc nguyen cong sau:

o !

B [
. ———L
1

RN e h:@" e
HoS s N -
3 — - | L\-\ B
1
'

)Ja i

=

Hinh 12.25. Dao xoc ring thdng.

1. Cit phoi.

2. Rén phoi vi tao 16.

3. U phoi.

4, Lam sach phoi trong tang quay.

5. Tién mat ddu, khoan 16, tién dudng kinh ngoai.

6. Tien mat ddu con lai, tién phdn mat ngoai con lai.

7. Tién mat dau, tién 16, tién ha bac, tién rinh vong, ti¢én méat con
5" vatméplo.

8. Tien mat dau con lai, vat mép 16, tién mat con.

9. Tién mat con ngodi 6.
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10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20,
21.
22.
23.
24.
25.
20.

Phay prophin rang.

Lam sach bavia.

Nhiét luyén.

Lam sach dao bang phun bi.
Mai mit trudce cla rang.
Mai mat dau.

Khir ttr,

Nghién matddau.

Mai 10.

Maii mit ddau bén trong.

Mai nghién 1.

Mai nghién mat ddu bén trong.
Mai tho géc trudc.

Mai thd goc sau.

Mai tho prophin rang.

Mai tinh prophin rang.

Mai tinh goe sau.

. Miii tinh goc sau.
. Vit mép trén dinh rang.
. Pinh béng prophin rang va mat dau.

. Mai tinh géc trudc.
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CHUONG 13

QUY TRINH CONG NGHE CHE TAO DUNG CU CAT
TRONG SAN XUAT HANG LOAT

Trong sin xudt hang loat quy trinh cong nghé ¢hé tao dung cu cit
duoc chia ra cic nguyén cong. Cdc nguyén cong nay durge thuc hién trén
cdc may trong mot [dn gd dat chi tiét, Mdy, dung cu va dé g4 duoc ding
trong sin xudt hang loat thudng fa chuyén ding vd van nang. Trong quy
trinh cong nghé¢ ¢6 ghi ddy du loai mdy, dé g4, dung cu v chd do cat.
Dudi day chdng ta nghién céu mot quy trinh céng nghé ché tao dung cu
¢at trong sdan xudt hing loat.

13.1. Quy trinh cong nghé ché tao dao tién ngoai cé cdc goc
¢ =@, =45

Hinh 13.1 [a k&t cdu clia dao tién ngodi ¢6 cidc géc ¢ = . = 45",

L o

7

Hinh 13.1. Dao tién ngodi
¢é edc goc ¢ = ¢, = 45” gédn mdnh hop kim ctmg.

Bang 13.1 1a quy trinh cong nghé chd tao dao tién ngoai <o cic

poéc ¢ = ¢, = 45" gan manh hgp kim cing trong diéu kién sin xuat hing
loat,
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Bang 13.1. Quy trinh c¢éng nghé ché tao dao tién ngoai

€6 cde gée pva @, = 45° gdn mdnh hop kim ciing

Che do cat L
Nguyén cong Loai mdy ([,?.luili Euugi N " S
= ' : m/phidt | vong/phdt | mm/vong
(mm/phit)
L Thudc
I- Cat phoi ]?/{I;E))[en[: cap .
’ 0+ 125 ) :
inm ‘;
, . Thiét bi Hoa k& B
2. Nung néng . .
phoi nung cio quang - -
) 14n hoe
3. Dap phoi Miy ép Thudic
160 tin cip
S 0=+125 ) )
- mim
3. Lam sach Tang
phéi quay o )
5. Phay ¢dc mit May Dao Bin
than dao phay phay kiém
(Rd=144 chi tist giutmg | mat dau tra 301 600 175
cling lic) hodc midy | d|60),
phay TLSK6
! dung
[ 6. Mai cac mét Thuac
thin dao May madi | Dd mii cap I 10 0,017
(53+100 chitigt | phang @450 | 0= 125 | mfgiay
cuny lic) mm
7. Lam such Thict bi
bavia rung ) ) ] ]
¥. Phay mat M(_l}, D%O
L phay phay
I;Jfﬂc\(ﬁ *1 ? _Ch' ngang dia ba Duéing 219 700 475
uct cng hic) 61182 mat do
$100 o
Miy Dao
9. Phay hoc dé phay phay
gin manh hop noing dia ba | Duling 219 700 475
Kim cing 6HE2 miit do
D100
10. Lam sach Miy mai
bavia sau khi siie - -
_phay, .
Bin kiém
11 Kigm tra tra - - - -
12, Riris sach Biin
mit hde dé hin | Mdy nira - mip, - -
manh hop kim sdy therde
cimg cap

311



Tiép bdng I3.1

Nguyén Loai Dung cu | Dung cu do Ché do cat ~
cong l‘l’l‘ﬁ&' cit A% n 5
m/phat | vong/phat © mm/vong
- {mn1/phut)
I 2 3 4 5 6 7
. Thigt i Nhiét 4o T = 1000"C
}3. Han hiin cao - - Dong dién andi: :2A
m_:mh ,h‘*-‘fp tin Dong dicn ludgi: 0,6 A,
kim cuny . Di¢n (he anot: 8 kV
14. Danh s | Mdy | Dungey
kv hieu dao | danh 50 | bang hop ) - ) -
T ky hiéu | kim cing
L My D mai L . .
15, Mat sac mi sac kim Thudc goc, |2 m/fglay 2900 Bang tay
mat trude dien cuong duding do
phan
16, Mai sic Miy bHd mai o ) .
mat sau mit sdc kim Thu_uc zoe, |2 migidy 290 Bang tay
chinh cuong dudmg do
Miy B mii o ) _
7. M siac | mii sic kim Thuﬁofc ade, |2 migiay 2900 Bang tay
mat sau phy di¢n cuong dutng do
phan
L8, Mai May i mii | Thude cip .
nghién mat | maisic Kim O« 125 Iﬁ 2400 Bang tay
trude dién cuong thude vée m/gidy
- O,
phin duimg do
19, Mai Miiy Pd mai Thude cap .
nghién mat | mii sic kim 0+ 125 15 2400 Bing tay
sau chinh di¢n CUONZ | thude phe m/gidy
phan dudng do
20, Min Miy B mii Thude cap .
nghién hin | mai sic kim 0= 175 ]q 2400 Bang tay
kinh dinh di¢n cuomg - m/gidy
dao phin Thude gée,
dudng do
21. Rura sych May
rifa - - - ) - -
sdy
22. Kiém tra Ban - Bin map.
kiém thudc cap. - - .
lra duo miu
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13.2. Quy trinh cong nghé ché tao dao khoan ruot ga duéi tru
¢6 duong kinh <8 mm

Hinh 13.2 la so d6 két cdu cha dao khoan rudt ga dudi tru, con
bing 13.2 la quy trinh cong nghé ché tao loai dao khoan nay.

Ao

Hinh 13.2. Dao khoan ruét ga dusi tru.

Bang 13.2. Quy trinh ¢éng nghé ché'tao
dao khoan rudt ga dudi tru

Chi do cit

Nguvén Foai Dune cu P e -
cong miy it Dung cu do v n mm;:*imu
3 I:_m'phul vong/phul (mmfphtﬁ)
1. Lam sach Ban A ) )
phi thanh ngudi
2. Cit phoi 1,1}“"’?’__.1 D“;’f" Thude cap
va tién mat en cd a 0+ 125 Xy 1600 0,2
o o= 20 dit ban chuyén
con 2p=12 ( dong ding mm
5 e . e =< .
3: [1"1111 sach M.'.y Dd‘\m‘u Vl,_l‘l.l ) n,.=1500 Bang (ay
bavia mat sic ron m/gidy
. Thude cap
“:l;’ 0+ 125 !
4. Phay vau npv'm)u Hatdao | mm, calip :
dudi dao ()i;ﬂi phay dia § do xé dich 50 200 (140)
i viiu
5. Phay rinh May - [_)_“0 phay Thude cip
v dhay ling khoan | rinh. dao 0+ 125 !
l" 1 - B lr déng | phay hi o 40 463 (65}
e 6790 lung nn
6. Mai tho My 1 b mai Gioc nghitng i i d fn o =47
41 ngodu e vo tron Panme M an =
MEtng 1am 0y e = 2000
7.Bdnhso | MY pDunged |y, o
k¢ hiew duo | JA0RKy | ddnhky sénh - -
- hicu | hi¢u ' _
Panme
8. Kigm tra - - 0-2% mm - ‘
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Tiép bdng [3.2

Neuyén

Ché& do cat

) l'o,i'” DL‘“}? “u Dung cu do A% n S .
cong miy citt s myphit | vong/phit mm/vong
} {mm/phuat)
9. Nhiét Lo
]u‘y{:n, 1218 nh‘i(:t ) Maiy‘do do ) ) )
cimg Iuyén cling
HRC 62 « 64 :
Thici b
- lam
10, Liam sach
sach dao sau hang - - - - -
nhiét luyén dung
dich hat
miii
L. Nim Thict by -
: nin - Bin mip - - -
thiang dao z
thiang
\% FRY
[2. Dinh mai sac Binh Miuso | _ 2%
béng riinh vin diinh sdnh b e 4020 Bang tay
thodat phoi ning béng mal m/gidy
3AG4M
F3. Mai tinh !\51:&)«: Di mai Panme Gde nghigng cua di dan = 1Y
duéing kinh maii vo ron 0725 mm Dy, ge = 75 vOng/phit
ngoil tam T Ny v = 2000 vong/phat
May
14, Mai siic | madd sée L
Ml sau cia van bi mat Duéing do Vai= .25 4020 Bing tay
. R sac m/gidy =
dao nang
JAGIM
Bin
15, Kiém tra kiém - - - - -
tra

13.3. Quy trinh cong nghé¢ ché tao dao khoan rudt ga duéi con
¢0 duong kinh 10 + 20 mm

Hinh 13.3 la so d6 ket cdu cha dao khoan ruot g dusi con, con
bang 13.3 1a quy trinh cong nghé ché tao loai dao khoan nay.
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Hinh 13.3. Dgo khoan ruét ga dusi cén.



Bang 13.3. Quy trinh céng nghé ché'tao
dao khoan rugt ga dudi cén .

Ché do cat

Nguyen t.owm Dung cy ;
cong miy cat Dung cy do v n mm;\)fi)n"
m/phut ong/phi =
_ e vong/phit {mm/phuit}
1.Cat phoi
phan 1im Miy ép | Chay dot | Thudc cap 85 hanh trinh kép/phat
vige cia dao KB- 0= 125
(thép gid 235 mm
POMS)
2.Cat phai
phan dudi b My ép | Chiay dot | Thude cap 83 hinh trinh kép/phuit

dao (thép © KB - 0125
45X 400 235

min

3. Lam sach
o ' Tang
phoi trong
) e quay - - - . -
tang quay -
4. I |¢11I‘_ha| Miy Dao tilén Thude cap
phan dau tien hop kim 0+ 125
cu’al hai phoi K62 cimyg T 46 1050 0.3
dé han “ 1 TI5K6 mim
May B
5. Han hai hin ma Thuéce s
doan phoi st e cap
v nhau MCT- - 0+ 300 - - -
35 mm
6.U phoi -
sau khihan | OV ) ) ; ) ;
7. Kidm tra Bi
d¢ bén mat ,‘II;.
hiln netol i ’ ) ) i
Miy e
8. Ticnsach | tien | o rg”_”‘l” ;‘p
xi han M- | T 47 900 0,31
[16A : mm
9. Nén thing | May ép o T
phoi truc vit - Ban mdp - - -
1. Phay lin pl\;ll:; Duo phay Thude cip
I ¥t ciac a4 « - -
L;‘::u cde mal ngang | ring chap 0+ 300 50 125 (150)
6HE2 mm
1. Lam
sach phoi Tane
trong tang quas: - - - - -
quay '

L
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Tiep hing 13.3

Ché do cat

Ng}iyén Loai may Du:ﬁﬁ - Dung cu do v n S
cong m/phidt | vong/phir mmfvon‘g.
fmm/phit)
12. Khoan Miy Daa Thude cap
tam ¢ dudi khoan khoan 0+ 125 9 540 Bing ay
duo biin taum 16 mim
o HES12A hop
13. Tién
con 90" ¢ 5 May tign | Duotién | Thudc do
phan lam LAGLS T5K10 ade 42 900 Bang tay
vige
I4. Ti¢n Thude cip
tho phan Miy ti¢n | BPaotién 0 125 47 900 0,2
lam \*i(_‘C va IAGLG TLI53K6 mm
| duoidao | Ll
15, Tién My tién Thude cap
tinh phan w dong Dao tién 0+ 200 68 1020 0,15
lam \-fii::(.' KT-16 TSKI0 mm
cug dao N
16, Tién
viu dudi
dao v mit
«on. 1ién Miy tién | Daoctién | Thudc cip
phin dudi tu dong T5K 10 0= 200 90 1365 015
d¢ dinh <o KT-15 nm
ky higu.
Lién phén
thodl da
mai |
17. Mai tho | May miu Did mai
phin lam trom trim Punme V..=37 ng=1200 0,05
vige cla ngoii 0+25 /gy v/phuit
~_dao ) .
%, Dinh May Dung cy Mi so
s0 ky hiéu | dinhky | dinh ky sinh - - -
dao higu hicu
Mdy Dao phay | Thude cap
19.Phay | by | vauduoi | 0= 125 50 200 (140
viu duoi ngang dao i
6H32 khoin
20, Phay May
rinh vi phay - Dao phay
phay lung khoan hat lung. | Thude cap 38 560 (80.5)
cua duo ban e dao phay (y+ 200
dong ranh mm ‘
67918 |
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Tiép bdng 13.3

Ché do cit

v Dung cu |
N;Dg:;" Lol mdy ciiL Dyng cu do v o mmf‘ibng
m/phit | vong/phiit (mim/phiit)
21. Lam
sach bavia Ban Dua tron,
& phan lam ngudi il - - -
vi¢e cha phing
duo
22.Kiém | Ban kiém - Panme - - -
ra Ira 0+25 mm
33, Nhiet
Juyén. Bo
ciing phan
i viée L& dién Mdy do do - - -
cua dao cimng
HRC 62 + 65
Do cing phan
dudi
HRC 30 = 45
24, Lam Thiét bi
sach dao lam sach
sau nhiét biing - - - - -
luyén dung dich
hat mai
25. Lam Miy Miii
sach 16 tam | khoan | khodt hop 9 540 Bang tay
o duoi dao ban kim cimg
HC-12A
6. Nan Ban - Bin mip - - -
thing dao nguoi
27. Pdnh | May mai Binh Maiu so
béng rinh | sdc van dinh sdnh do | V=31 4020 Béng tay
thoat phot niing bang nhim bé | m/gidy
3A64M mat
28, Mt Miy mai Did mai (jng con
duoi dao rom trom mooc. Mau V‘m:}? n{,._-l=[ 200 0.0l
ngoii so sdnh bé | mfgidy | vong/phit
miil
29. Mai Miy mai | Dd mai Panmc
tinh phin rom ron 0<25mm | V=37 n,=1200 0,0086
lam viéc ngoii m/fgidy | vong/phiit
cau dao
30. Mai sac | Mday mid
mal sau S4¢ van Did mai Dudng do | V=31 4020 Bang tay
cla dao nang sic m/giiy
JAH64M
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Ticp bang 13.3

Che do cin
Nguyén Pz gy do S
s Loai miy cat SE T v n -
cong ) ) m/phit | vong/phiit mrnfvnng
(mm/phiit)
Thude cap N
31 Mai sde | Mdy mil {3+ 125
ludi it SAC van D mai mm. V=31 4020 Bing tay
ngang 1ning s Maiu so mfgiay
3A6IM sdnh do
hong hé
i Nl
P32 Kiém Bin kiém
" tra tra ) i ) f i )

13.4. Quy trinh cong nghé ché tao dao khoan ruét ga duoi con
gan manh hop kim ciing

Hinh 13.4 & so do két ciu cia dao khoan rudt gi duoi con gitn
manh hop kim ctng, con bang 13.4 [d quy trinh cong nghé ché tao loai

khoan nay.
EE=TTs

Hinh 13.4. Dao khoan rudt ga dudi cén.gdn mdnh hop kim cing.

Bang 13.4. Quy trinh céng nghé ché tao
dao khoan ruét ga duéi cén gdn manh hop kim citng

.[ ] N Ché do cat ‘
]\"g}ly(;n i Lu"tlli [)l_lll_g cu i Dung cu do v . NS ) :
cong may cil . . . mmvong
m/phit | vong/phit (mm/phuil)
1.Cat phoi
phin than Mdy ¢p | Chay dot | Thude cap &5 hanh trinh kép/phiit
dao KB- - 0+ 300
{thép 9XC} 235 mm ) L
Miy | )
2. Phay haj phay Do phay | Thude ciap 50 125 (150)
miit ddu ngang § rang chip | 0= 300 l
O6HK2 mm :
3. Liam sach Tang, r f
phot trong quay i - - - [ - -
Lang quay N I
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Tiép bang 13.4

Ché do cit

Nguyén . Dung cu
fﬁrzg Loai mdy ‘ca'%t " | Dung cu do v " mmimm
m/phiit | vong/phdt (mmdphd0)
1. Nin My é’p
théng true vit - Biin map - - -
phai
3. Khoun | Mdy khoan Dao Thudée cap
16 tam & ban khoan 0= 125 G 540 Bing tay
dudi dao HC-124 tam té mm
hop
6. Tién :
mit diu i Thurde cap :
phan 1am | Miy tiénte . Dao tién 0+ 300
vide va dong TSKIO | mme thede 59 900 ! 0.
ticn mit | Md-116A do goc '
com ngoii
dé ¢6 con
118"+ 3"
7. Tién My 1ién tr Thude cap
phin lim dong Dao tién 0= 200 90} 1365 0.2
viee cla KT-16 TSK I mm
dao - B
8. Tien T
vine dudi
dao vt Thude cap
mat con, | Mdy ti¢n g | Dao ticn {3 = 200
tién phin dong T3K 10O mm S0 1365 0.2
dé hhic KT-15 Thude do
ddu. 1i¢n goc dé do
phan d¢ | con mooe
thodt da !
mai * ] B
9. Mai : My mii Hi min Panme V=37 n,=1200 0.05
tha phdn | trdn ngodi tron (0«25 mm | m/eidy ving/phiit
| lam vige . -
10. Banh | My ddnh Dung cu Mau so
sO k¥ kv hi¢u ddnh ky sinh ) ) )
hitu dao | hicu _
[f. Phay | My phay | Dao phay | Thudu cip
vau ¢ ngung viiu duol 0=125 50 200 (140}
dutn dao HHE2 dao mm
N Khoun ~
[2. Phay | Mdy phay - | Dao phay | Thudc cap
rinh vii khouan bian ! hdt lung, 0+ 200
phay ling e dong dao phay I 35 250 (60}

cua do

67918

rénh
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Tiép bdng 13.4

Ché do cile

gdc con
L8+ 3"

N‘gnuyen Loal miy Dung cy Dung cu do ; S
cong cit : : Y n .
m/phit | vong/phar | TTvOne
= {mm/phut}
3. Phay Maiy o
hocdéhin | phay | Deophay | Thudecap |y, 160 (112)
miinh hop ngang da ba 0+ 125
kim 6MB2 mat mm
4. Lam Dida irim,
sach bavig Bin dila - - -
ngudi phing
15. Lip
manh hop Ban Diia - - - -
kim ciing nEuodi phing
viio duo
6. Han Thiét bj
hop kim hiin bing - - - - -
cing dién cao
tan
17, Nhigt
luyén. O
ctng phin
lam vicc Lo dign - My do do - -
HRC 56 + cung
62
D6 cung
phiin dudi
HRC 30 +
| 45
18. Lam Miy Mii
sach 16 tam khoan | khoét hop - 9 540 Bing tay
& dudi duo bitn kim cimng
HC-12A
[9. Nan Bin i o i i )
thang duo nguodi ' P
20. Mai thd | Miy mii
mat trudc s4c van P mai Thude do | V= 15
cui manh ning sic g26¢ m/eiay 2000 Bing 1ay
hop kim JA64M
cing dé tao
thinh géc
trudc
21. Mai
mi con My mii Pa mi Thude do | V=37 n,,=1200 (1,06)
phdn lam 1ron tron goe m/gidy | vong/phit
viée dé o ngodi
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Tiép bang 13.4

- - i
Ché do cat i
Neouvé L ) e -
guyen Loai mdy Dun}, “u Dung cu do v 5
cong : citt e n e
m/phiit | vong/phat | Tm/one
P &P (mm/phut)
22, Maiithe
dlm{].g Ifmh Mﬂy\ mal bd mai Panme V=37 n,=1200
ngoal (o tron tron {} = 25 mf»iav \*51:1 Jfohut (1,06)
manh hop ngoat e mm gl &P
kim cung)
s Thude ¢
" . Mdy mai A L eap
23 Mii P £ mii 0+125
. : SOC van . V=31 : :
2OC saul cla o kim 11, Y 4020 Bang tay
i :I;m nang cuong e m/gidy :
! IA64M i thude do
! goc
24. Miu . . .
< M ! My mai P Mau so
tinh miit : Pamiu .
L S4C vin . i sdnh do V=31 N
trude ¢l . Kim P s n,,=4020 Bang luy
ant ning _ { nhim bé m/gidy W
manh hop IAGIM cuung Mt
kim cirng ) ! :
25, Pdnh M__ay i Binh N.h“ “0 ;
o CHTGREAT) . sanh do Vo= 3l :
bong rdnh o dinh P s 40210) Bing (ay
= . ning . iham hé m/giay
thodt phot TAGAM béng it
Calip do
. Mav mai ... 1 ocon moo.
26, Mi - d4 i 5 V=3
)AM N 1ron D1]11 ! . Miuso g ? n,,=1200 0,01
dudi dao o fron i . 5 m/gidy ’
ngod| sanh be
mit
9 N
Gzhh":&:‘ ] Panme
¢ g s . -
Kioh null’iti May min | Dd i 0+ 25 mm V.o=37
Lo lrom him Miu so e n,,= 1200 (1.06y .
(¢ manh e cuong ik b mieidy i i
hop kim & _‘ = sarn e ?
¢ L.mg ) . min !
28. Mai |
phin lim i ‘
VIGC Cla I .
dao dé dat My min y !
. : ” anu Panme V=3 :
kich thude rom Dl:_;:; " 0= 25 ml,:’\l i_,i? n,,=1200 (.0086 !
bang kich ngodi T mm E1Y f

thude cla
manlt hop
kim cimng
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Tiép bing 13.4

Ché do cat

Nguyén Loai miy Dl'm_;g ‘U | Dung cu do v S
cong cat ha o hil mm/vong
m/phit | vdng/phiit (mm/phi)
Duéng do.
Miu so
29, Mai sic | MAY ™A pnai | sdohdo
o SAC van y nhim bé
mit sau nﬁné Kim mat: dung Vl,i-l:_SI n,,=4020 Béng tay
cua dao IAGIM | CUIME | i g | /R '
do dai
ximg
Thurde cap
P 0=+ 125
30. Mai sic | My mdi : mm. _
i it SV Bimai | Mauso | Va3l \
] ning N A m/fgidy | n,=4020 Bing tay
ngang 3A64M tron sanh d§
i nhim bé
mit
31. Kiém Ban kiém i
tra tra ) ) ) )
13.5. Quy trinh cong nghé ché tac dao khoan sau ruédt g duoi
con

Hinh 13.5 la so d6 két cau cuia dao khoan sau ruét ga dudi con,
con bang 13.5 1a quy trinh cong nghé ché tao loai khoan nay.
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Hinh 13.5. Dao khoan sdu ruét ga dudi cén.




Bang 13.5. Quy trinh céng nghé ché tao
dao khoan sdu ruét ga duéi cén

hin

Loai DL_lng cu | Dung cu do v Chl;ld(.’ = S
Nguyén cit . . PR
cong ity m/phit | vong/phit mmfvon/g
{(mm/phit)
t. Cat phai
phin lim Mdy ¢p | Chay do1 | Thude cap 85 hanh trinb kép/phit
viéc cladao | cokhi 0+ 200
(lhep glé KA - mim
P18 235
2. Cat phoi Miy ép
phin duoi cokhi | Chay dot | Thudc cip 85 hanh trich kép/phiit
dao (thép KA - 0+ 200
45X 40X) 235 mm
3. Lam sach
phoi phin
lam viéc Tang - - - -
frong ltang quay
quay {500
phéi cling
lacy
4. Lam sach
phdi phin
dudi trong Tang - - - - ;
fang quay quay
{500 phai
cing 1G¢)
5. Tién phéan
bé mat dé Miy Dactién | Thudc cap
hin phin 1ién hap kim 0+125 35 800 0,2
lam viéc va M®- citng mm
phan duoi L16A T5K10
dao
6. Ghép hai Ban
doan phoi ngudi - - - i} }
v(i nhau
7. Han hai Miy
doan phai han ma Thudc cap
vdi nhau sat - 0+ 300 - - -
(phin lam Md- mm
viée va phin 327
duoi}
8. U phoj Lo . . ) ) )
sau khi han
9. Kiém tra Bin
do bén méi ngudi - - - - -
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Tiép bang 13.5

mii

o Dung B Che do c:‘ilr
Nguyén cong Loal miy o v n S
Uy 2 cu it . . . ;
' : Dung cu do | m/phit | vong/phit mm/ving
(mm/phiit)
TEA we A e A Dao
. TSKIO |
1. Nin Mady ép Dudng do. ;
thang phoi truc vil ) ban map ) B )
12, Kiém tra
i do cong vénh | Ban kidm Bin mép;
clua phoi vi tra - duding do - - -
do léch cua
tam mai han
13. Phay hai My
| mit dau ctia phay Dao | Thudc cap
phai (phay 6 neang phay 0+ 300 50 125 {150
chi uét cing OHE2 ranyg mm
i) chap
[4. Lam sach Tang
500 phoi trong quity - - - - -
lang quay
. May Dao Thudce cap
]I‘:n[ﬂ:?il:: o kh‘nam khhoeu} {++ 125 9 540 Bing tay
+ hai diu ! diing tam to mm
| 2ALRS L hep
6. Nin Miy ¢p - Bdng hi so - - -
thing phoi trye vit ' |
17. Tién tho Do
phin tam My tién lién 45 900 0.2
viee vii dudi 1AG16 T3K 10
dao Thudc eap
18. Tién tinh 0125
nidi tam phu | My ticn Dao mm; thueic 0.2
v mit lry [AGLG tién ta 1000 83 1200
nLodl cui TSKI10 sy
phan lim i
vige cua dao | . L
19. Tién viu
dudi dao vit [ Thude cap
phin dudi Mily Ticn Dao {0+ 125 83 1200 0.2
con, ticn LAGLO tién mm
phin d¢& I TSKIO § Calip kiem
dénh s0 ky tra con
hicu. 1ién mooc
phin thodl da
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Tiep bang 13.5

Ché do cit

Nguyén céng | Logi miy DU“? Dung cu do v n 5
cu cat ' ' m/phut ; vong/phit mm/fvong
(mim/phiit)
2 aj theé May mii , !
“U; M‘f' tho 1y el Exi miu Panme V=37 a ¢
phian lam tron - e A n,=1200 0,05
vice cia cao ngoa fron 025 mm | m/gidy
21, Danh s Miy Dung  Miu so - : -
K¢ hicw dao dinh ky | cu didnh sdnh
T _higu k¥ hiéu . e L
My
22. Pha / o
ranh lhg"lr phay - Dao Thue cap
' phoi ten Khoun phay 0+200 | 33 153 (60)
S van nang rinh | mm: thude |
e E:}f:‘:;}“ bantw | thodt | 151000
V;:,L_p ‘ déng phoi mm; déng
' AC-211 ho so
Dao Thude cap o
May phay )= 125 43 160 (12
phay v i,
23, Phay \.r;"l'u ngang dudi (_jdllp do dﬁ H
duoi HME2 dao X0 dich cug
kh().?.l_ﬂ i Vil
Diia
. Ban ron.
2‘4. ‘Lam sach neudi | dia i ) i )
bavia phing
25, Nl
luyén dat do
cing: - phin ‘
liam vice Lo dign - Miy do do - - .
HRC 62 + 65 cung
- phin dudi
HRC 30 = 45
26. Liun such o
dao sau nhict | Thictbi
luyen biug Ia"i!n sz.l%'h i - - - - -
ta hat mad bing lia
(300<500 chi | hat mai
tiel cling lic) .
May Mii \
27 Lam sach khoan khodt - 9 540 Bing tay
27. Lam sac .
. B bin hg
15 tam 7 dudi ! ki P
dio HC-12A ,lm
! _ cimg
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Tiép bdng 13.5

Ché do it

Nguyén cong | Loai mdy | Dung Dung cu do \[, Lo S\
cu cit m/phit | vong/phit | mm/vomg
’ {mm/phat)
28. Nin
thang duo
{do cong
vénh cia May ép Bitn mip;
phdn lam truc vit - dudng do; - - -
vige <0.3 | dong ho so
mm, d¢ dao
cila phén
dudi dao
< 0.2 mm)
9. Pnh Mjiy NET B;é:lh Mdu 50 )
bong rinh Sac van danh sar}h do V‘,._i=_ 3l | nu,=4020 Bang tay
g - . g - .
thodt phoi nang, bong nhan} hé m/gify v/phit
3AB4M milt
Calip ki¢m
ira con
May mii | Dd mai mooee . V=37 n,=1200 0,01
tron tron Miu so m/gidy
30. Mai dudi ngoai sdnh do
dao nhim beé
it ]
Punme
My mid | Bd mid 0+25
31. Mai tinh trén trom mimn: mau V=37 n,;=1200 (1.0086
phin 1am ngoa so sdinh do | m/giay
viée cha dao nhiam bé
iriil
Mdy mai
L sacvan | Pamai | Thudeld | Vy=31| n,=4020 | Bangtay
32. Cat mii nang tron 1000 mm | m/giay
tam phy 3IA64M
Thude ¢ip
0+125
M:é}' mai mm; thudc )
. SAC van i omiu do géc: V=31 | ng=4020 Bang tay
33, Mai sac ning sdc mau o m/eidy
mat trude JAB4M siinh do
cua duo nhim bé
mat
34, Mai sic My mai Dutng do;
Mat sau cla sic van | Dd mai mau so V=31 | n,=4020 | Bing tay
dao. Da dio nang sic sanh do m/giay
clia cic 1udi 3AeaM nhdm hé

ciil < 0.2 mm

mat
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13.6. Quy trinh cong nghé ché tao dao khoan bac duéi con

Hinh 13.6 14 so d6 ké&t cdu ctoa dao khoan bac dudi con, con
bang 13.6 12 quy trinh c6ng nghé ché tao loai dao khoan nay.

Hinh 13.6. Dao khoan bac dusi con.

Bang 13.6. Quy trinh céng nghé ché tao
dao khoan bdc dudi cén

‘ Ché do cit
Nguyén L(?,i'u D"—m_g cu ) v n 3
cong may cat Dung cudo | ot vong/phiit | mmj/vong
(mm/phit)
1.Cét phoi
phin Jam Miy ¢p | Chay ddt | Thudc cap 85 hanh trinh kép/phat
viée cla dao KA - 0= 125
(thép gid 235 mm
P6MS)
2.Cit phoi
phén duoi May ép | Chaydot | Thudce cap 83 hinh trinh kép/phat
dao (thép KA - 0+ 200
45X; 40X) 235 mm
3. Lam sach
phoi phén
laum viéc Tang - - - - -
trong tang quay )
quay (500
phoi cung
lic)
4. Lam sach
phoi phan
dudi trong Tang - - - - -
tang quay quay
{500 phoi
cung hic)
5. Tién be
mat phin Mdy Dao tién | Thudce cap
lam viée va tién hgp kim 0+125 58 600 0,3
bé mat phin Md- cing mm
dudi dao dé L16A T5K10
han
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Tiép bdang 13.6

Ché do cit
Nguyén céng | Loai may Dl.m}" Dung cu do v ‘ on '[ S i
cucal m/phiit | vong/phit mim/vong
fmm/phiat)
6. Gheép Ban
phan 1am nguoi - - . - .
vige vivdudi
duo
7. Han phidn ; Miy han
i Lam vige vi ma st Thude cap
dudi dao véi | MCT-35 - 0+ 300 - - -
nhau mm
g, U phoi Lou - - - - -
sab kKhi han
{500 phoi)
9. Kiém tru Bin
dé bén cua nguoi - - - .
mai han
(kiém tra
5%)
Dao
10. Tién Mdy tién | tién - 53 900 0.2
sach xi han LA6I6 | T5KI10
Il Nin My ép |
thing phoi truc vit B B B - -
12, Kiém tra
da cong Ban kigm Bim mip,
vénh cua tra - dung - - -
phoi (phai < Kiém tra
0.5 mim)
3. Phay hai Miy ) G A
it i cie | phay o | Theean o 125 (150)
phon {6 chi ngang rAng 0+ 300
&t cung hic) 6H82 HAP mm
i I chap
14, Lam
sach phoi Tang - - - - -
rong lang quay
quay (500
phoi cing
lucy
May Dao Thudc cap
. khoan khoan 0+ 200 9 540 Bing Luy
!.5‘ Kht.rdn;lo ban tam t M
tam hardiu | peoa hop
6. Tién tho Duo Thude cap
phin lam May ticn Lién 0+ 200 47 G500 0.2
vi{zc va dudj TAGIG TSK 1O min
dao
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Tiép bang 13.6

Ch& do cit

v EN v R Dung o v n S
Nguyén cong | Loal may culczfl:l Dung cu do m/phit | vong/phdt | mmpvang
) (mum/phr)
17, Tién |
mdi tam , My tién a0 Thude cap :
ticn duding ban ty tién 0+ 200 68 1020 .15
kichnhovd | dong TSKI10 mm
dudmg kinh | KT-16 :
Ldn cila phin
lam vige coa | '
dan_ | =
18. Ti¢n tinh
viiu dudi i My tién Thude cap
dao, lién ban wr Dao 0= 200 90 1363 .15
phin ¢on déng tién i
dudi dao, KT-15 T3K1{} Calip kigm
ti¢n phin dé tra con
dinh s¢ ky mooe
hicu, ti¢n
phin thodt
da mai
19. Tién
rinh thodt di | Mdy tien Dao Thude cap
mii vit phin LAG16 ticn 0=125 47 900 Bing lay
Lim vige ¢o ranh mim
duting kinh !
nho :
20, Bénh 6 . }\1;i)-' ’ I)ur’lg | M:"}u S0 - - ; -
k¢ hicu dao dau‘{h ky ey dafnh sdnh i
' hi¢u ky hi¢u _ 3
21. Phay My Duo Thudce cap
vinh thodt phay phay | 0+200 31 200 (80)
phoi ngang rianh mm
N GME2 _ _ .
22, Phay Miy Duao Thude cap
lung ¢ phin phay phay 0+ 200 31 200 (80)
lim vige ¢ ngang hd mm
dutng kinh HME2 ling,
lom
23. Phay My Dao Thude cap
lung & phan phay phay 0+ 200 31 200 (80)
lam viée ¢o ngang, hat mm
dutng kinh 6M82 lung,
nhd .
! Dao Thudc cap
" May phay {0+ 125
24. Phay viu Ph.ay (;du mm: ‘?al inp 52 200 (140
dudi dao neang 1ol d(.) do xe
6MBS&2 dao dich ciia
| khoan viu

329




Tiép bdang 13.6

Ché do cit

nhim hé
mit

3 , .
& 1 ca o m/phdt | vong/phét | mm/fvong
{mm/phit)
25 Lam Diia
sach bavia ¢ Ban ron,
phén lam ngudi diia
vige cuu dao ) phiing B B
26. Nhiél
luyén. Do
¢img phan
lam viée cia
o L& dign - Miy do dé - - -
! HRC 62 + clng
65 Do cung
phin duoi
BRC 30 +
45
27. Lam
rie_u.fl_] dao sau Thiét bi
nhiét luyén lam sach
bing tia hat bing tia - ) ) ) )
madl hat mét
{300+500
chi tiét ciing
lucy
Mdy | Mii
28. Lam khoan khoél 9 540 Bine ta
sach cdc 16 hin hop ) ety
lam HC-12A k‘i]TI
ciing
39. Nin Bin - Bin map; - -
thang nguo: dong ho so
30. Binh May mai Eiaimrr: ML 0
béng rinh SAC van can S CO | V=31 | ng= 4020 Bang tay
thodt phoi nang bdng nhdam be¢ m/gia
oat phat 3AG4M mat gl
Calip kiém
May miti | Dd mii K;‘[lfﬁ"‘ V=37 n,,=1200 0.01
N . iu so :
31. Mai dudi I:fz?, tron sinh do m/gidy
duo goal
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Tiép bang 13.6

Ché do cit

36. Mat sic

Nuuyén cong | Loal miy Dunég Dung cy do v . L 'S\
cu cat ' m/phit | vdng/phit | mim/vong
- o {mm/phti)
32 Maj
durong kinh May mdd | £33 mid Panme V=37 n,=1200 (1.06)
nho cua tron trn 0+ 25 mm | m/eidy
phan lam ngodi
vige d¢ tao
cOn nEUoe
33 M
duting kinh Mdy min | Did mai Panme V=37 | n,=1200 (LOI
ién cta phan tron trdn 0 =25 mm | mizidy
tam viée dé rgodi
1o con
nRLUOC
My mii Thude cap
4 Citmgi | YCvan | Dimdi |0+ 300 V=311 ng=4020 | Bing tay
) ning siic mm m/giay
tam phu 3A64M
35. Maisae @ Mdy mai Duting do;
Mt sau cla sic van | D4 mai mauso | Ve=31{ n,=4020 | Bingtay
dao i hai ning sic sdnh d& m/giay :
dudmg kinh JAGIM nham bé
nho vi ldn miit
Thude cap
0+ 125 V=31 ny,=43020 Bing tay
Miy mai mm: miu | m/gidy

b vl S3C Vin Pa mii | sosinh do
Wi cat ning sie nhdm bé’
j neang JA64M mil
37 Kidm tra | Ban kiém - Panme - - -
[ dao tra 0+25 mm

13.7. Quy trinh céng nghé ché tao dao khoan tam 6 hop duoi

con

Hinh 13.7 14 so do két cdu cla duo khoan tam té hop dudi con

+

con bang 13.7 12 quy trinh cong nghé ché tao loai dao khoan nay.

=

Ché kan

Hinh 13.7. Dao khoan téam t& hop dudi con.
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Bang 138.7. Quy trinh céng nghé ché tao
dao khoan tam t6 hop dudi con

T

hin

louyvi o
1\5(‘[)15:]  Loai midy P“Ul]; Dl,ll';g o Vh . n " hi l mmfs\*bng
1 do m/phuit ving/phit ‘ (mm/phd0)
I.Cit pho g '
phin lam My ép Chay Thude cap 85 hinh trinh kép/phiit
viee cua dao cd khi do 02125
(thp }.’.I(’) KA -235 mm
POMS) | .
2.Cat phoi
i phin duoi Miy ép Chay Thudc cap 85 hanh trinh kép/phut
duao (thép ca khi don 0= 125
A5X: H0X) KA -235"° mm_
3. Lim sach ! I
¢ phoi phin
Lan vige Tany - - . ) )
trong lang quay !
yuay {300 i
phoi cling : ’
lac) e
= Liun sach -
phai phan
dudi trong Tang, - - . ) )
ung quay quay
(300 phom
eung bae) L s
5. Tién cide Dao
b¢ mat coa Mdy wén | tén hop 1 Thude cap
phén liun Mdp-t164:  kim {1+ 125 33 600 0.3
vice vit dudi cimg mnt .
dao d¢ han TH5K10 o |
6. Ghép hai
| doan phoi Ban - - - - -
Fvdinhaudé o ngudi

7. 1an phan
lun vide vi

ma sdl

Thude cip

moi hin
(kiém tra
5%

dudi dao vii MCT-35 - 0+ 300 - - -
nhiu mn:

8. U phoi L

sau Khi hiwn Lou - - - - -
(500 phoi

cing luc)

9. Kigm tra Bin

dd bén cia ngudi - - - _ )
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Tiép bang 13.7

Che do ci

s

hi¢u. tién
. phin thodt
| i ma

Nguyén cong | Loai miy Dl,m__g Dung cuy do v . ! =
g cu cit EE m/phat | vong/phdt | mm/vong |
- i . ¢mm/phiit) |
. - Duo Thude cap :
1. Tn..'n . My ti¢n Hién 0+ 135 68 900 031
sach x1 han 1AGIG L TSK10 -
1. Nin Miy ép | . B
thiang phoi Lrue vit i Ban mdp i .
12, Kiém tra
do cong Ban kiém
vénh cta tra - Dudng do - - - !
phoi (phai < ‘;
0,5 mm) I
1 3. Phay hat May. o
mat diy e phay Dao Thude ¢ip i !
e ngang phay )+ 300 50} 125 ! (150}
phéi (6 chi 6L82 AN
iét cung lic) TE mm
. = chip
{ 14. Lam B
sach phoi l Tang - - B . )
rong tang quay
quay (500
chi &t cing
lde) '
Miv | Dao Thurge cap ¢ -
15, Khouan 16 khoan khoan 0125 9 S} Bang ty
tam hai dau by tam mm
e HC-12A hop .
— B - -
16, Tien thé D Thuoe cap :
duo {ca phan | Mdy uen tién 0+125 47 900 0.2 |
lium vige vi IA616 1 TSK10 mm 5
dudi dao) i
7. Ticn My tién Dao Thurére cap |
tinh phin ban Wy lien 0= 125 | 68 1020 0,15
©lam \:'Iltj_‘L‘ cila (Hf'l'lg TaK 10 i
- dao KT-16 :
18. Tién vau i
dudi dao, My tién Thudae cap
tién con bdn Do 0+ 125 G0 1365 015
dudi dao, dong lién nim
tien hé mal KT-15 | T5K10 | Calip ki¢m
dudi dao dé o tracon
danh s0 ky IMone
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Tiép bdng 13.7

Dung cu Ché do ciu

Nguyén cong { Loai mdy cat Dung cu do \Y n S min/vong

m/phit | vong/phit | (mm/phit)

May tign | Dao tién ) Thudc cap

9. Ticn M-116A | TSKIO 0= 125

prophin dao mm; thudc 51 900 0.1
do géc

20. Cat miii Dao tién | Thude cap

1im phu & Miy ticn | chuyén 0+ 125

phan lam Md-116A | dung | mm: thude 8.5 500 (.05

viée cha dao p=60" do géc

vil tao gic

con 120°

< ~ | Miy ddnh | Dyng cu Miu so - - -
b . ) ) g
21. binh 56 ky hicu danh ky sanh

J higu ds ;
k¥ higu dao hicu

Miy phay Dao Phudic cap

0+ 125
f i i

22. Phay rinh | g3708 pg:,)‘g mm, thuée | 25 125 (50)
thoat phoi do goc.

ddng hé so

My phay Dao Thudc cap

ngang vﬁII)Jh:;ﬁ(’)i 0= 125 45 160 (112)
23. Phay vau 6M82 dao mny; calip
dudn dao khoun dg do ’fé
dich cua
vilu
24. Lam sach
bavia rén Ban ngudi | Dia
phdn lam tron, - - - -
viée cia dao d'ja
va irén viu phing
duoi dao
_ Panme
25, Ki€m tra | Ban kiém (%25 mm
dufing kinh tra thude cap
va chiu dai - 0+ 300 - - -
dao mm; déng
hé so0
26. Nhiét
luyén dat do
ciing phin
l;lmg\"]l)éc Lo dlén - M:ly do dO - - -
HRC 62 + 65 cing
phdn duoe
HRC 30 + 45




Tiép bdng 13.7

Ché do il
A IR Dung v n S
Nguyén cong | Loai mdy cu cit Dung cu do m/phat | vong/phit | mmjvong
{(mm/phit)
27. Lam sach | Thiét by
dao sau nhiét | lam sach
luyén bing bang tia - - - - a
tia hut mii hat mai
May Mii
28. Lam sach | khoan khoét - 9 540 Biing tay
o tam & duai bin hup
duao HC-12A kiin
ciing .
29. Nan
thang dao.
B dio cia
phin |3m Bin - Bitn mdp: - - -
vidce so v ngudi déng hé so
tam dudi dao
< (L16 mm
Calip do
Mdy mai | Bdmai | conmooc, | V=37 n,=1200 0,01
30. Mai duoi tron wdn Mau so m/giay
dao ngoai sdnh dé
nhim bé
mat
Panme
3L Maimat | Mdy mdi | Damai | 0+25mm; | V=37 | 0,=1200 | 00085
try cua phin trdn tron mau so m/giay
lAm viée cha ngoai sdnh do
dao nhim bé
. mit
Panme
32. Mii hén 0+ 25 mm;
lung phidn Mdy mai | Dd mai miu so V=10 0, =900 0,0086
l1dm viée coa | hdt lung tron sdnh do m/gidy
dao nhdm bé
mat
. Miy mai | P4 ma Miu so
33_’ Mallsac ség\fa_tn silc sdnh d9 Vu= 21 | n,=2000 | Bang tay
mit trude - a1l .
et dao nang nhdm bé m/gidy
3A64M mat
. s May mai | Dd mai MAu so
34.’ Mai vac .*;'Zicyve_ln sdc sathdd | V=21 | n,=2000 | Bang tay
mit sau cla P .
dao nang nhdm bé my/gidy
3A64M mat
35 Kifm tra | ban kiém
dao tra ) ) ) ) )
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CHUONG 14

QUY TRINH CONG NGHE CHE TAQ DUNG CU CAT
TRONG SAN XUAT HANG KHOI

Trong san xudt hang khai, dung cu cat dudge ché 1o vai s6 luong
l6n trong mot thisi gian dai va tai mdi chd lam viée chi thuc hién mot
nguyén cong nhit dinh. Thiét b, dung cu vd dé gd duoc ding trong sin
xuat hang khéi thudng 13 thiét h1 dung cu va do ga chuyén dung va e
dong hoa. Dudi day 1a cdce quy trinh cong ngh¢ ché tao mot s loai dung
cu cit trong didu kién sin xuit hing khéi.

14.1. Quy trinh cong nghé¢ ché tao dao khoét thép gio co
duong Kinh 10 + 30 mm

Bang (4.1 1a quy trinh cong nghé ché tao dao khoét thép gid co
duong kinh 10 + 30 mm trong diéu kién sdn xual hang Khéi.

dao khoét thép gic

Bang 14.1. Quy trinh céng nghé ché'tao

Neuyén

e Miy vi Ché do cal T,
A Sy gid din _- - : ©
. ubng : dungeucial| v S (phdt)
~ 1. Car phoi ‘ 1
phin lam My cit -
vice ¢oa duo hang <4 mag 80 42 018
C(thép gi6 wedéng  m/eidy mim/gidy
PaM Sy CE-030
L2, Cat phoi i mai tron
phian dudi '
clao (thép ;
45) i :
3 Lam sach . ' | 0.03
phin fium Quay cang dde khoang 1000 phoi CTung quay [n=25 | - - :
vide vil dudi i\-’fphtil! 1
dao d¢ him | - i :
4. Sip x¢p !
phoi dé |- - (L05
chuan by chu - Biu nguoi i :
nEuven vong :
ltin :
. My ban tu
I | — déng 120 0.3
£ 5. Tién bic SV Tl i i - ()3
o .I‘.h’_nﬁl e [\L H— _K BT-12  |v/phiit|mmivong - 0.35
l;;‘;l L:k. | v : ! Biu dao
i‘ﬂ: ng kinh . ‘C TSK 10
(
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Tiép bang 14.1

Nguyén C o Mady va Ché do ciit T,
cong S0 d6 gd di dung cu cit| v S (phiit)
6. Han \ LV P Mdy han n=150 (.32
phdt _p_l-__iF..___.._ mad st O +
7o —- v/phiit 0.45
Y Ld i,
7.U phoi 4 2 khoi
sau khi ; 3 luong: - - 0,03
hin - 800 kg
1 {gic)
I. thai gian nung.
2. thdi gian 0.
3. thai gian 1Am nguoi.
8. Sip xép
lai phéi
theo kich - - - - 0,07
thudc sau
khi G
. May bén
& ] ~ twdéng | 120 0,3
9. Tien BT-12  |v/phit|mm/veng! 0,35
sach xi han -—— —t Piu dao
T T5K10
10. Nin g
thang phoi i May ép ) ) 0.15
L
> - Midy bin
\ s twdong | 24 | 004 [ 0,50
11, Khoan _/EH; > | | g:".ﬁ{ BT-13  m/phifmm/vong
14 tam hai 1] e N ; Dao khoan
diu < SN tam TSKI10
TR
g 120
;a'
“h/
(2. Tien £ b =S
phin lam :
viéc va 6/ @ e Mdy tién | 90 0.3 0,65
mat con "i\' i - bin tr dongm/phit mm/vong| =+
phin cit ~A ) S — CH-035 0,95
m
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Tiép bang 14.1

Nguyén Sor s gd dt May vz‘iv' Ché dé ci T"E
cong ) dung cu ciat| V S (phiit)
L—7 o
13. Tién
dudi con § ¥, g Miy tign | 90 0,3 0,65
v tién —L L bin ty dongm/phay mm/vong! -
dutmg kinh /\ o — CHU-035 1,6
d, G
{ e
{v——-\—l—
Miy phay
ban ty dong
CH-017
14, Phay Cic dao L1
ranh thoat phay ranh | 40 0,032 +
phoi trén 4 va phay hétm/phiil mm/rang | 3]
chi tiét lung (bo
cing lic dao gdm 4
dao, &75
mim; &3
rAng Z=18)
May phay
ban tu ddng
CH-017
15. Phay dao phay | 45 0.07 0,13
viu dudi viu (b0 daon/phif mm/ring | =
dao gém 2 dao, 0,28
90 mm;
5§ rang
Z=24
16. Lam
sach bavia .
sau khi Ban nguo; 0,1
phay rinh - dila tron va| - - +
vii phay dia phing 0.2
vau dudi
dao :
May
5 dinh s6
ﬁ béan tw 0,1
17. Danh . dong +
50 k¥ hiéu { i pia 36A. - - 0,2
dao Dung cu
h dinh sd
H hop kim
ciing
BK20
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Tiép bang 14.1

Nguyen - Mdy va Ché do cit T,,E
cong Sor d6 gé dat du::l;cu v S {phiit)
18. Nhigt | Nhiét do nung: M4y nhict 0,2
luyén dao Nhiét luyén: 1220 + 1240°C luyen ban i "
vatdicai | Toi cai thien: 580 + 590° C tr dong 0,7
thi¢n
4 [ s May
o khoan .
= diing 0,17
9. Lam 2HILIS8. 20 0.1 +
sach cic . Dac | m/phit | mm/vong | 02
16 tam & 17 khoét
hai déu oty hap
ﬁ; kim
: cling
N7
! I"‘L May
20. M mai sic Q.3
sac mat m\g‘% van 40 1,5+2 +
irudc cia nang | m/gidy | mfphit | 0.6 |
ring dao 3Bo42.
Pa mai
sfic
Maiy |V ,,=35§ Chay dao
. mai | m/gidy [hudng kinh
_ [ ron  |n,=200| S,,= 0,005 | 0,76
21. Mai i{ % R 1 binwr | v/phit | mmivong | =
dudi dao —==1H dong Chay dac | 1.25
Le 3A151. doc
] Pd mai 5,=0,013
tron mm/h.trinh
ban miy
My
22. Mai mai
mat trén tron | V=35 Chay dac | 1,2
ngod bin tw | m/giay | doc §,=2 +
clia phan = o dong  in,=200| m/phat 1,7
lam viéc - 5 3ALSL. | v/phi
cua dao P4 mai
tron
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Tiep bdang 14.1

Miy vh || Ché do cit T,
Ncg(_:lggén S dé pd dat dursf{cu v g (phet)
23, Maj
she mat Miy
cit cha mai sic [ 35 [,5<2 0,35
dao d¢€ ca van | m/giay | m/phit +
gbc cdn ning 0,53
30" v géc 3A64]1
sau 8" P4 mai
tron
May
24. Mai mai sac
sdc mat van as 12 0,2
phing dé nang | m/giay | m/phit +
cé gbc 40' 3A64] 045
Dd mai
ron
25. Thim xianua: May hNhlél_,d‘Q Ih}“?
. . ién cac budc
a.Rira sach béan e 0.1
b. Say kho dong .
¢. Tham xianua. a: 85 + 95 0.4
d. Lam nguo6i. b: 300 + 350
e, Rira sach c: 335
d: 20
¢: 8595
26. Ki_ém tra kha nﬁr:\g Miy | 225 02 i
lam viéc coa dao (2% khoan | m/phit |mm/rin
trong loat dao duge ché 2A135 g
tao) va ki€ém tra chat }
lugng 16 gia cong (L0 16)
. 0,3+1,0
27. Xoa md va déng g6i nB““. - - | 5T,.=
guodt .
. 815 phiit

T, - thdi gian nguyén cong. Téng thdi gian nguyén cong YT,
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14.2. Quy trinh cong nghé ché tao dao doa thép gié lap ghép

Bang 14.2 lasquy trinh cong nghé ché tao dao doa thép gid lap

ghép.

Bang 14.2. Quy trinh cong nghé ché tao
dao doa thép gié ldp ghép

Lot o SO Miy va Ché do cit T..
Nguyén cong S do pa dat dung cy cit Y, S (phuit)
2 My cat d
y cat dint
‘ h'a ____V/ bdn tu domg
1. Cat phoi . MK-244 20 0,2 0,28
(thép giod PI®) H— i ‘ m/phit | mm/vong | =+
. Dao cat diit 0.6
o c6 bé rong
U h=4 mm
%J/
2. Mai sach mo A Miy mai | 20 m/gidy | Bangtay | 0,1
mat ddu sau khi | 3 sdc,
cit dirt o \\J B4 mai tron
3. Giacong 16
viimat dau thi May tién | Khoan 16 | Chay dao
nhit: ban tu dong tam doc
Vitri [ 1A2401 1-6.| (1 5my/phuiy| (5,=0.13
- Khoan 1& tim Dao khoan| Tién mat | mm/vong): 1.1
- Tién (ho mat tam ¢o dau Chay dao =
dau 20 = 98" (35m/phdt)y hudng kinh| 1 47
‘ Dao khoan | Khoan & ¢ (5,=0,09
Vit Il ruot g |(15m/phit) | mm/vong)
} Kho“,‘? 1o ) Dao ien | Tién mit
- T]f,“n Ih()’ ngoé{i ngo&j
dudng Kinh TI(5K6 |(35m/phdn
ngoii
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Tiép bang 14.2

N o May va Ché do cal T
Nguyén cong Sat 46 i dat dung cu cit v g (phtit)
Vit il ] T
Vitri [H | Daao 15 5,=0,13
- Khoan 16 khoan m/phdt | mim/vong
thong sudt i rut gh
- Tién dudmp |
kinh ngoili dé | Dao tién 35 5,=0,09
dat chiéu dii I, Ti5K6 m/phit}y | mm/vong
- Tién mat diu ‘
dé dat kich i
thudc L, ' |
; | I
| 1 s | Daw doa | 3 . 5=0,2 1.47
[ I O ‘ con the m/phidt | mm/vong
' TV | Dao tién 35 | 5,=0.04
Vit v ) - ¥ ngodi m/phdt | mm/vong
- Dioa tho 16 By A Ti5K6 !
con 1:M- A . L Daow vit 35 $,=0,04
- Tién mit bac o - mép m/phit mm/vong
- Vit mép S .
L |
|
. ; i
Eoviteny :
i
Vit V Do den % 5,=0,2 11
- Doa tinh 15 continh © n/phut moifvong =
con | i \ 1,47
|
_____ 1
Vi | i
4, Tién mat “ Miy tign
diu thir hai va bren by dng. =
tien  dudng IA24011.8, 47 5,=009 | 0.8
kinbh  ngoai. | ! Duotien | m/phdi | mmfvong | =
Trude khi tién ' © ot ddu i.05

cin thao chi
181 va gd dat
lai.

Vitril

ddu

Tién tho mat
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Tiép bing 14.2

N C e Mady va Ché do cit T,
Nguyén cong So do gd dat dung cu cit v S (phuit)
Vil My tie
b ay uen
Vit II L2 v ban ty dong _
Tién tho e 1A240TT-6( 47 $=0.14 i 08
duéng kinh - T Dao tién m/phiit mm/vong -
ngoai LLL'— | 1= ngodhi 1,05
A TI5K6
N
S
Vit i
4
Vi tri 1Y vl & Dao tién 47 S5, =0,09 | 08
Tién tinh mit L] mat dau m/phdt | mm/vong y -
diu TI5K6 1.5
] Ny |
Vi tri IV -
Vit 1V &/
Tién tinh Ej Dao tién
dudng kinh AV =457 47 5,=0,14 : 0.8
ngodi. . A T15K6 1/ oh mm/vong =
I | Dao tien i 1.5
Vat mép ngodi
45° TISKH
-5
Vi tri V
Vit V: Dao khoet 20 0.14 0.8
Vit mép 16 dé m/phit ! mmpvong | =
c6 goc 45" £.5
28
, < : Chay dao
5. Tign tinh May fign doe
dutmng kinh T ravonve 120 §=02 | 0,79
ngoii e 143" J i3l m/phit | mmAong | =
Tién mat diu ~ V. E = o wén Chay dao | 123
phéin lam vidc e N ngoai ngang
vit vit mép & TI5K6 5=01
—— mm/vong |
i
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Tiép bang 14.2

- £ e Mdy va Ché d6 cit Tu
- Nguyén cong S do pa dat dung cu ciit v g (phiit)
g/ Mdy tién
— bdn tu dong
6. Tién mat SR KT-60 120 S=001 2.0
ddu dudi dao Daotién | m/phit | mm/vong | -
v vit mép ngoai 2.4
Tt5K6
Mdy 1ién
chuyén 20 5=0,1 (1,94
7. Tién rianh ding m/phit | mm/ving | +
Dao tién 1,0
trong
TI5K6
Mdy phay
bin ty dong
8. Phay rdnh 6B-2
then TR Dao phuy 36 200 0.73
L BN dia m/phdt | mm/phit | -
-0 S
TR
v
May phay
9, Phay rinh bin tu dong 44 250 0.43
thodt phoi trén 6B-2MP | m/phit mm/phiit =
8 chi ti€t cung Duo phay 0.91
lie rée (Z70; 56
rang 7=2{)
{bo dao
gom & dao)
10 Lam sach Bin ngudi 0,65
bavia sau khi Dia phing +
phay - - - 0.73
Vit mép &
rdnh then
L _.
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Tiép bdng 14.2

Nguyén cong Sa do gé dat du?;f::?:dt VChc do cit 3 (pT]'Er)
0.2
i{1. Banh =0 May ép - - +
ky hiéu dao [1472A 0.26
Dung cu
dinh o
bing hop
kim cing
BKz0
Nhict do TV C: 0.5

Lo nhiét

- Nhiét luye
' zrorl\lc“l‘; i - luyen 1260+ 1280(nhict luyen)]
; 1o hap 560"C (16i cai thien) | 1,0
] Tﬁi_,] Miymii | V,=I8 | Chaydao| 0.76
3. Mai 1o Wi ] m won trong | m/giay doc +
= =l L w 3A225 V=25 | §,=1 (.98
[ A Ba mai tron|  my/phat | m/phdt
1. P) trong
14, Mai tho T May mai | V,=35 | Chaydao| 0,76
dudng kinh tron ngodi | m/giay doc -
ngoai 3B153 V=23 | 5= 11 0,98
Da majtron| miphie | indphdt
My mai V=35 | Chay dao| (.85
5. Mai bin tron ngodl | m/gidy doc -
tinh duéng kinh IBISE | V,.=20 | S =4 122
ngoa Dd mai tronf  m/phit | m/phiit
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Tiép bang 14.2
. C o Mdy va Ché do cit To
__l?iguyén cong Ser do gd dit dung cu ciit v S { phuit
ﬂ%/ i

‘ Miy mai | 40 m/giay| Chay daol 1,5
16. Mai sic § shc 3A64]] doc +
mat trude clda b i mai sic S5,=10 2.07
rang dao _ - m/phit

Chay doc
[7. Mai sic May mai 5=4 )]
mat sau cla shc 3A64]1| 25 m/gidy| m/phiit +
. ring dao trén Pa mai sic Chay ngang} 1.1

phin hiéu chinh 5 =004
cd gie mm/
a=8+72" h.trinh kép

. . U5S
I8, Mai sac tho " 4
mit sau cia g Mdy mai | 25 m/giay| Chay dao| 0,67
ring dao trén = ; séc 3A64]] doc +
phin cét dé ¢o A1 bd mai sac S =4 0,73
goc =8+ 2" ” m/phiit
9. MAi sic
tinh miit sau Mdy mai 4 Chay dao| 1.78
cuarang dao sic 3AB4JL|  m/gidy doc +
trén phdn cit dé b4 maj sac S, =1 2.07
co gde m/phit
a=8+2"
20. Mai ¢con Mdy mai 20 Chary duo
nguoe teén | trén ngoai m/gidy doc 0.65
phan ring Liéu 3EI153 5 =1
chinh Di mai tron m/phiit
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Tiép bing 14.2

; . . | My va Che do cit Toe |
'_ Nguyen cong Su dougd dat | dung cu cat] 3 (phit)
|
: 32, | Chay dao
Miy mii 35 ldoc [,13
21 Mai tho duomg o T——————T ron ngoai | m/gidy | §,=1m/phiit +
kinh e — 3B153, Chiéu sau k.54
| (IZOAL cua rang, | B mal | cit
! | e t=0,03 mm
[
| ]
. i
“ 22 Nhiet héa: Miy 16 | Nhiet d6 T°C khi
a.Rira sach hop bin 5| thue hién cdc budc:
| h. Say kho JAng a: 85 = 95 0.05
1 Tham xianua. . b 300 = 350 =
P d.Lam nguoi. c: 555 0.4
. ¢. Rira sach d: 20
: c: B3 +95
—
© 22 Kiém tra kha . ‘
I nang lam viéc cua My | 952 0.12
i dau(gl.a_ C(')I]g 2010 i} ,lfhm,’r; ‘ m/phdt . mmy/ring )
I cd chicu dai bing AR |
2d) doo ] —
: | o
| _ o
24 Xoa md va N ; — 0410
' déne g6i Ban poutn | -
ne } Y. T, = 2028 phit
— ——_ i .
i T~ théi gian nguyén cong
14.3. Quy trinh cong nghé ché tao dao phay dia ba mat
Bing 14.3 1a quy trinh cong nghé ché tao dao phay dia ba mat.
Bang 14.3. Quv trinh céng nghé ché'tao
dao phay dia ba mdt
N - T May va Che 4o cal T.
Newenoomg | Sedow i GV s i
! ’. iMay cdt hat
i 1 mai
{. Cat phai | McD-332 50 1 360 .21
" {thép gis P18) ‘ m/phit | mm/phit +
| P mai it 0,32
\ | | churt




Tiép bang 14.3

; S cBog S od s May vi dung Ché do cit T..
Nguyén cong Sor do gd dat U Cat (phiit)
2. Nung ndng
phai dé chudn Lo nung Nhiét do nung:
bi cho nguyén - T=950+(150"C j G.l
cong dip tao
hinh
3. Dap tac hinh i Miy rén bil 0.1
3. Dap tao hin I : dy rén bia - .
e |
,,}‘.,-( . ' B
e
2 5 - 1.5
o A T L & dicn Nhiét do o N
4. U phéi I {gid) T = 860°C 3.5
- Vo, =100" Crgics
2- tgu‘rnhi@l
3- V!Eml g Soflcr;gla
M e 2
5 Iid]_T‘] “"‘_Lh, . i Tane aua S& vong quay O’E
phot sau khi £ quay n = 2% vong/phit 0 '] 5
6. Giacong 1o | My ticn ban
vi mat dau tht %/ tr dong
nhit ava 1A24001-6
Vit i 4/ -5 Dao khoan 1.5 0.1
- Khoan tam vl AT W™ chuyén dang] m/phit | mm/vong
- Tién thd mat I ﬁ_“[_ = 29=90"
déiu ) D Duo tién 43 0.1
. v chuyén ding | /phut | mm/vong
a s T15K6
0.4
Vitrill UT.(J
1
Vil NS v/ Dao khoan 13 0,1
- Khoan 1& chuyén m/phut | mm/vong
E -t diin
A £
v, -
e
_>., /\~
AN
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Tiép bang 14.3

ae n PR Mdy vi dung Ché dé cit T
Nguyén cong So do g dat cu cil v S (pht)
Vit Il
6. {1iép thea)
Vi i Hi: _
- Tién ranh 2 Dao ti¢n 22 0.1
vong chuyén m/phit | min/vong
ve H ding
E o TI5SK6
AN lc
Ik
Vi tri 1V
g 0.4
V v i
Vitri [V: e l g Dao doa 0‘6
- Doa tha 18 vy e = chuyén dimg! 12,2 0.1 )
- Tién tinh mat '6 ' 1 i’_} (= Dao tién m/phit | mm/vong
dédu -1 L chuyén ding
. TI5K6
B, B|5
Vit Vv
Vitri V: C
- Doa tinh 16 va Dao doa 12,2 0.}
< chuyén ding | m/phi | mm/vong
Vitri|
7. Gia cong o
mit diu thir ‘>‘ v g/
hai ? T Dao tién 43 0.1
Vitri l: V&M- -1 3 chuyén ding| m/phit | mmy/vong
- Ti¢n dudmg TI5K6
kinh ngo&i
B
Vi trf 1l
S ¢
Vitei 1l Duo tién 43 0.1
- Tién tinh mat Vi chuyén ding| m/phit | mm/vdng
ddu s TI5K6
8 B ‘ 5
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Tiép bdng 14.3

e e My vi dung Che do cit T,
| Nguyen cong Su do gd dat cu cif v S (phit)|
7. (tCp theo) vieri
Nied L Dao tién 25 0.1

| - Tién ranh e chuyén mfphdt | mm/vang

" vong mat diu diing

V(.'_ TISK6
| 7
1«
Vit 1Y
04
Vit IV V/ Dao tien 25 0,1 +
Tién mat diu _>,- P -5 chuyén diing{ m/phdt | mm/vong | *6
cia riinh vong L TI15K6
vi_lpE s i
G,
////"'
//
Vitri vV
3
Sz v |
‘r(/,/t‘ $ Dao tign 25 0.1
Vit v v 2 . chuyén diung| m/phdt | mm/vong
Vit mép 16 Tl s teas @ TI5K6
C‘.::érclf%nh sé
" Mdy ép .
8. Dinh 56 ky M472A
hi¢u dao Dung cy ddnh
50 bing hop - - 0.1
kim cimg
BK20¢
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Tiép bang 14.3

e My va dung Ché do i
Nguyén cong S0 6 ga dit cu cat oy § liphi)]
Thea A !
- D& xoay Mdy chuot :
9. Chuét rinh ‘IH‘F\ TAS10 4 0.02 0.2
then i e 1 m/phidt | mm/rang s
A Dao chuét 04 i
E§ rinh then i
¢
25
10. Tién V/ Miy tién
dusmg kinh bin tw 126 0.3 0,05
ngoai (nhiéu 2 >d: —1 -—ﬁaéi dong m/phit | mmfivong | =+
chi 1i¢t cling KT-60 0,12
lic) Dao tién
= TI5K6
1. Lam sach
bavia Ban ngudi, 0.1
dlia phing - - =
0,2
g
vAS v
1 2. Phay rinh T~ <
thodt phoi trdi i My phay
trén phan tru N 12 bin
cla dao Qg\ dong
CH-0I7H
28,3 120
m/phiit | mm/phdt | 1. t5
Bo dao +
gdm 4 dao 24
L) , =
3. Phay ranh ¥ g Vv phay rénh
thoit phoi ﬁ P
phai trén phan \\: !
tru cha dao @B
J
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Tiep bang 14.3

Nguyén cdng Su déo gd di Md{;ziﬂung V('ht' do Ldts (pagt}
{4. Phay rianh f m
thoit phoi " "l.l‘ T May phay
phai trén mit ﬂ \ T el e bin tu
diu cla dao H/ \ // e dong
R CU - 0t6 15 150 0.7
m/phi¢ | mm/phit | =+
L0
Bd duo
phay rinh
I 5. Phay riinh [
thodt phoi 1réi I
trén mit diu
cia dao /
16. Lam sach . ) 0.1
bavia sau khi i Bin nguoi ) ) +
phay Dia phang 0.2
17. Nhiét Lo nhiét Nhiét do cua cic 0.3
luyén; luyén budc, T C: =
a- toi ) t5 hop a 1240+ 1280 0.8
b- 16i cai thién . b 560
125 My mai
. St V/ trdn trong Chay dag [,2
b % L 3A227 V=25 doc N
18. MAii 16 vil 5 -5t m/gidy | § =3 1,7
mii mat ddu =l e P Did mai 16 |V ,,=400| m/phuit
: L e is; vi did mai |vong/phit) Chay dag
L -— miét ddu poang
7 S, = 0,003
A\ 8, mm/vdng
Y '%)5/
19. Mai mit ] phing 3756 0.1
ddu that hai | 68 0,02 +
& Dd mai mat | m/gidy | mmivdng| 0,13
diu
AN
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Tiép bdng [4.3

Nguyen cong So dd ga dat M“’L:‘i _fﬂ‘-’“g VC*‘e do 5 (p-;IEl)
L 2 3 4 5 6
Chay duo
‘ y %f/ doc
20. Miu sac My mai sic 40 5=3 1.25
Mat trude vdi 3A64]0 m/gidy | m/phit <
gac¢ nghicéng P mii sic 0.3
trii - Chay ngang
— 5. =0.1
mm/hiinh

trinh kép

Chay doc

S, =3
21, Mii sic Miy mii sic 40 | m/phit [.25
ML (rede v 3AG4)] my/gidy +
géc nghiéng i mai sac Chay dao | (.3
phai ngang !
S =01
mm/hanh

trinh kép

Chay dao

doc
|~ Miy mai sic: 40 S5 =3 0.125
22, Ml sic - 3A64)] m/gidy . m/phit -
mat sau vai goer g 4;&‘1 Da mii sac Chay duo | 03
nghiéng phai ’;:- ' ngung
LT 5. =001
! % mm/hanh
B trinh kép
: Chay dao
i doe I
. ;8 =3
23 Mai sic Miy mid sic 4 | n/phut 0,125°
i M3 sl v wdc RENE ] | migidy | Unay dao L -
P nehicng i D mai sic nzang 0.3
: S =61
' mm/hinh
i o ' i L tinh kép .
} . - 1
! z 175 |
7/ |
. ’ Mity mii trdn 25 1 00 0.4
24 Mai cac =N -;Q . %{f trong 3A 227 mfgtay | mm/vong
nit diu cua gi S B mii trom 0.6 :
2 T '
— i |
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Tiép bang 14.3

o C Maiy vix Ché do ¢t T,
Nguyén cong So do gd diat dung cu itV S (phit
Chay dao doc '
Mdy mai 40 | §, =3 0,125
25. Mai sdc mat sic 3A64 ] m/giay| m/phut
s4U CUa Cac ring P mii sac Chay dao ngang | 0.3
mar dau S, =101
mmy/ .
hanh trinh kép j
_
053
(70N
‘ AN Chay dao doc
26. Mi sde mat D Miymai | 40 {S,=3 0.125
sau trén cic phén s sac 3A64/[1m/giay| m/phut +
vdl mép cua rang bl Di mai sac Chay dao ngang | 0.3
) S, =0.1
i/ !
hénh trinh kép |
Nhiét do, T'C, khi
27. Nhiét hou: Mdy & | thic hién cdc budc; 0,05
a.Rua such hop | a: 85+ 95 +
b. Say kho - b: 300 + 350 0.43
¢. Thim xianua o 555 !
d. Lam ngudi d: 20
. Rira sach ¢ 85 + 05
28. Thir dé bén Miy 40 0,08+0,1
lam  viec coha phay . mm/rang
dac ) ngang m/phut
29. Xoa m@ va 1.1
dong goi i i i -
1.3
. L . +25]
T, - 1ong thai gian nguyén cong 2T, IShL‘?t
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CHUONG I5
NHIET LUYEN DUNG CU CAT

15.1. Cac nguyén cong nhiét luyén dung cu cit

Céac nguyén cong chi y€u coa nhiét luyén (gia cong nhiét) dung
cu cit ta: 0, thudng héa, 16i (nhiét luyén) va ram.

151.1. U

Nguyén cong t duge ding dé khir dng suat du bén trong, giam do
cing va thay déi cau triic cia thép dung cu. Thy thudc vao muc dich cu
thé cha nguyén cong it ma nguoi ta chon ché do i: nhiét do nung néng,
tc dd nung ndéng, thdi gian giir phoi va t6c do [am ngudi. Nhiét dé u cia
thép cacbon. thép hop kim thudng dugc chon trong khodng 30 + 40" C
cao hon diém AC, (theo d8 thi trang théi thép - cachon) bdi vi & nhiét do
nay xudt hién sy bién doi cau tric clia kim loai. Khi muc dich cia nguyén
cong u chi dé khir dng sudt du thi nhiét do nung néng cla thép ¢6 ham
luong cacbon hat ky 1a 750 + 760" C.

Téc do nung néng cdn phdi ddm béo nhiét do déu cho toan bo tiét
dien cua phoi. Dai véi thép cachon va thép hop kim 16¢ d6 nung néng
khong duge vuot qui 10°C/gids, con ddi véi thép gié - 50 C/gis. Thin gian
giif khi phoi & trong 16 thudng 1a 1 + 2 gio.

Lam ngudi phoi sau khi & ¢6 thé duge thuc hién theo hai cich:

a - Lam nguoi lién tuc trong 1 cho dén khi dat nhiét do 500° C vai
t6c do nguoi 50°C/gity d6i véi thép cacbon, 30° C/gids d6i voi thép hgp Kim
va thép gio. Ti€p theo d6, 1am ngudi duge thuc hién ngoai khong khi.

b - Giir phoi (4 dang nhiét) & nhiét do thap hon diém AC, 160" C
(theo d6 thi trang thdi thép - cacbon) trong thoi gian 1 + 2 gidr doi voi
thép cacbon, 3 + 4 gid d6i v6i thép hop kim va 3 + 8 g10 dot vai thép gid.
Sau d6 phéi (dung cu) duge 1am ngudi xusng 500" C réi lam ngudi ngoai

khong khi. Bang 15.1 la ché do 0 theo phutong phép thit nhat, con bang
15.2 1a ch€ d6 1 theo phuang phdp thit hai.

Bang 15.1. Ché' dé u thép cacbon, thép hop kim va thép gié

g Nhiét dd s .. Do cimg
Mic thép nung °C Phuong phép lam nguoi HB
Y7.YTA Y8, YSA Y8l 740+ 760 | Trong 16 vai t6c do 187
50+60°C/gitr t6i nhier do
Y9,YOA.YIO,YIOA.YILYItA | 750 = 770 o Cleits 16i nhigt dg
Y12.Y12A.Y [3.Y13A 300+600"C sauw dé lam | 192 + 217
’ ’ o ngudi ngoii khong khj
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Tiép bdng 15.1

Mac thép 1:2::2 |(.IC0 Phurong phip lam ngudi DQHC g‘ B
X 229
X05 Trong 10 véi 8¢ do | 187 = 241 |
9X 780 + 800 | 30°C/gio & nhigt do [T79 1217
X[‘,L)XC -1-00—50(]“(: sau do lam lg? =241
XBI ngudi ngoai khong kKhi 507 = 255
P18.P9 Trong 1o ¢d boc daw té | 207 = 255
PYDS, Pl4dd, P18D2, POKS 840 + 860 | mhiet do 650°C sau dé { 207 + 270
POK 10, PIOKS®3, PISK2d2 L;‘l“ ngudi ngoai khong M55 500
1
Bang 15.2. Ché dé i ddng nhiét thép dung cu
Nung néng budc diu ' U dine nhiet ) ‘_,
Mic thép [ Nhietdo | Thoigiana | Nhietdo | Thoi gian 6 DQHL B
) (gidy) 9] (gi¥) .
Y9,Y9A. 750 = 770 L +2 600 + 650 P +2 170 = 187
YIOYI0A, | 750+ 770 | =2 620 = 660 |« 2 179 = 197
YI2,YA2A. | 750 + 770 12 640 + 680 {52 187 + 207
X 770 = 790 ) +2 670 = 720 3+ 4 197 = 228
9XC 790 = 810 1+2 700 + 730 3+4 197 + 241
Bl 750 = 770 =2 670 = 700 3+4 [87 = 228
XBI 77079 | 12 680 = 700 34 207 = 225
P9, P18 860 = 880 j 22 730 : 750 31+ 207 = 241 |
PO<D3 860 + 880 | +2 740 = 760 6+ 8 < 241 |
PIOKSDS 860 + 880 |+ 2 740 + 760 68 <255
POK 10. ) i
 Plamd 860 + 880 2 1 740+ 760 6= 8 s

15.1.2. Thuong hoa

Thudmg héa duge ding d¢ cai thién tinh cit got cua vat lieu,
Thudng héa duoc thue hién bang cdch nung néng vat licu t6i nhiét do
840 + 860" C, sau do lam ngudi ngoai khong khi.

15.1.3. Toi

Toi 1 nguyén cong quan trong trong quy trinh cong nghe ché tao
dung cu cit, Cic thong s6 cong nghé chu y&u dnh huong 141 chat luong
clia nguyén cong toi 1a nhiét do nung ndng vi thoi gian u dung cy.

Qua4 trinh nung néng hop 1y duge thie hién trong céc 16 ¢ chifa
ciac loal mudi, bdi vi phuong phdp nay ¢ nhing uu diém sau: nung noéng
déu dung cu, ¢6 kha nang nung cuc bd, dung cu it bi bien dang khi gia
cong, bé mat dung cu khong bi 6xy hda khi nung nong.

Bang 15.3 1a thanh phin cdc mudi va nhiét do nung nong khi toi

dung cu cét, Bang 15.4 1a moi truofng nhi¢t luyén dung cu cat,
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Bang 15.8. Thanh phdn ctia mét sé loai muéi dung dé nung

néng vat liéu khi nhiét luyén (161) dung cu cdt
- A

Trong | Nhidt 4o Nhiét do
Thanh phian mudi luong | nung chiy |nguyén cong Pham vi ing dung
it {"C) (' C)

Clorut Bari BaCl, 100 960 1000 + 1300 | D€ nung nong thép gié

Clorit Baxi BaCl, 78

Mugi Natri NaCl 22 624 750 = 900

Clorit Kati KCl 50 D¢ nung néng thép dung
| Musi Natri Na(l 44 663 750 + 900 | cu. thép cacbon vit thép

Sdda Canxi Na,(CO, 200 hop kim

Mudi Natri NaCl 60 700 T50 + 900

Clorit Kali KCI 20

Selit Natrir NaN(, S0

Selit Kali KNO, 50 220 300+ 400 | Bé nung néng thép dung

Selit Natri NaNQ, 50 . cu khi téi cai thién
| Nitrit Kali KNO, 50 150 160 + 300

Bang 15.4. M6i trudng nhiét luyén d

ung cu cdt

\ .| Nhi¢tdo | Nhigtdo | Lam nguoi |
PR Thinh phidn moi . N
Bxac tinh tng dung . nung nguyén ngoil
Hng chay cong khong khi
) _ B (") " xudng 2'C
Dung cu tir thép cacbon ¢ 55% KNO,
duong kinlt hodc chidn day Vit 137 150 = 170 Ngoiii
< 8 mmn {dao tard cd dudng 43% NaN(), khéong khi
kinh < |2 mm) o _ N _
Dung cu tie thép cachon ¢ S+ 10 clu
dudmg Kinh hodc chi¢e day | dung dich NaCi | - 18 =35 Xem ghi
>B mm (dao tare cd dudmg chu 1
kinh >12 mm)
Dung cy wr thép hop kim 557 KNG, via ) Ngoai
15% NaND, P37 | 160+ 180 e khi |
F0% KNO va o=
30% NaOH; 200 1300+ 550
Dung cu tir thép gio 219 KL,
3% BaCl vi _
o ageecaa, | M| aso om0 i
Dung cy dink hinh co kich Nhiét do Xem ehi
therdve 16n tr thép 2id Diu bac chiy <160 chi 2
Dung cu dai tir thép gio Driu 190 < |60 -
Dung cu ¢ kich thude nhd < .
tir thp gi6 . Khong khi - 20 -
33.3% KCI,
Dao phay cat di tie thép gio 33.3% NaCl va 585 600 = 650 Ngoai
33.3%BaCl e khong khi |

Ghi chu: |- Dung ey cé hinh dang phic tap cin duge lam ngudi (6 nhict do chuyén pha

mactensit, sau dé ngam yao diw néng.

2- Dung cu ¢iin duge 1am ngudi trong ddu ndng 161 nhiét do cua bé chira, sau d6 cing véi
L ditu ndng vdi toe dd 20 + 40°C/h xudng 40 + S0"C va licp theo [3 ram ¢ nhigl do S60°C.
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15.1.4. Ram

Muc dich chinh ctGa ram la khir ving sudt du béu trong va chuyén
pha austenit thanh pha mactensit. Bang 15.5 1a ch€ do ram thép cacbon va
thép hdp kim dung cu.

Bang 15.5. Ché'dd ram phu thuée vao dé cieng yéu cdu

Mic thép Bo ctrt:% HRC sau khi ram w?]i nhi¢1 d6 nung néng .
140 + 150°C 160+ 170°C 180 = 200"C

Y10 02 + 64 60 + 63 539 + 6l

YIl: Y12 62 + 64 61 + 63 60 + 62

Y13 62 + 65 61 +63 60 + 62

9xC 6l = 65 61 + 64 60 = 62

XBr 62 + 64 6l + 63 60 + 62

Ram dung cu tir thép cachbon va thép hop kim cin dugc thuc hién
trong moi trudng mudi nong chay (bang 15.6), bdi vi sau khi ram trong
dau cdn phai ¢6 nguyén cong khir (tdy) ddu, con ram trong 16 khong Kkhi
tai khong dam bao duge do cing dong déu.

Ché do ram t6t nhat d6i véi thép gi6 1a ram ha 1dn véi thai gian 0
(git) ¢ moi lan la 1 gi¢r. Néu nhiét fuyén dung cu duoe thue hién & didu
kién binh thuong thi su chuyén pha austenit xay ra o nai 1dn ram dau tién,
con ¢ lan ram thi ba @ng sudt du bén trong duge khir khi pha mactensit
hinh thanh. Sau m6i ldn ram (ram thap, ram frung binh vi ram cao) dung
cu can dugc lam nguoi xudng 20°C. Bang 15.7 1a ¢hé do ram dung cy tir
thép gio.

Bang 15.6. Méi trudng nung nong dung cu khi ram

.| Moi truong nung Nhiét do ("C) Nhiét 46 nguyen
Loai thép ndng Bit diu néng chiy Chay | cong ("C)
559 KNQ, va 137 - 150 + 500
Thép cuchon 45% NaNo,
vi thép hop | Diau cong nghép 45 190 140 = |70
kim dung cu |Ddu cong nghiép 52 - 310 -
KNO, 337 . - 400 + 560
85% KNGO, va 5% 226 - 400 + 560
NaN(,
Thép gid NaOH 328 400 = 600
Khonyg khi - - 400 + 560
Hoi nung ndng - - 500 = S60
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Bang 15.7. Ché d¢ ram thép gio

Mic thép Nhiét d6 nung khi nhiét juyéen ("C) Nhiét do ram (°C)

PIg 1280 560
P9 {225 = 1230 560

PO®dS 1230 = 1250 580+5

600+ 5

Pldd4a 1240 + 1260 580+5

600 £ 5

P18D2 {280 + 1290 580£5

600 + 5

PIOKS®S 1220 + (230 S80£5

60015

PI8KS®D2 1280 + 1285 30045

600+ 5

15.2. Nhiét - héa dung cu cit

Muc dich cua nguyén cong nhiét - hda 12 taing do ciing bé mat cila
dung cu. Nguyén cong nhiét - héa cho phép dat d6 cimg bé miit cao hon
nguyén cong nhié¢t luyén hoac ram.

Phuong phdp nhiét - héa thong dung nhit 12 thAm xianua. Tham
xianua fa lam tang lugng cacbon va nito trén bé mit dung cu & nhiét do
540 + 560"C. Trong thuc t€ thuong ding phuong phdp thim xianua khi
trong hén hgp amiac va khi te nhién hodc khi ga cong nghiép.

Tham xianua la nguyén cong cudi cing cha quy trinh ché tao
dung cu cat. Trude khi thdm xianua dung cu cét can duoc tdy sach bui
ban va dau bam. Chiéu sau I6p thim xianua cin dat 0.02 + 0,04 mm.
Bing 15.8 12 ch&€ d6 tham xianua cla céc loai dung cu cit tir thép gid.

Bang 15.8. Ché dé tham xianua
cua cdc loai dung cu cat tit thép gio

Puémg kinh Thai gian thim xianua
Loai dac hodc chiéu dity | Chat l6ng Khi Chat rin
dao {mm) {phiit) (g1Q) {gith)

Dao khoan 3+5 6 LO+1.5 | 2025
Dao khoet 20 + 30 15 1,5+20 | 25+30
Dao doa 30 16+23 | 10+30| 3.0+40
5+8 5 05+10 1,5+20
Dao taré 12+ 20 10 10+ 151 20+30
30 14+18 | 15+20 | 30+35

5+ 10 8 - -

Dao chudt 20 = 30 16 - -

30 20+ 25 - -
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Tiép bdng 15.8

Budmg kinh Théi gian tham xisnua

Loai dao hoac chiéu day | Chat long Khi Chit riin

_ dao (mm) {phiit) (gidn) (p10)
Do phay ren ¢6 ring durge mii 25 =~ 50 12 1.O0=1.5 1520
50 15 0+20 | 20235
Duo phay ren ¢d rang khong 25+ 50 15 15220 | 20=25
duoe mai 75 1820 | 50,05 | 25-130
Dao phay true vit va dao phay 10+ 75 L6 1015 | 20+258
then hoa ¢é rang duoe maj 75 20+ 35 1520 25230
Dac phay true vit vi dao phay 50+ 75 30 1520 ¢ 25430
then hoa 6 ring khong dugc 75 40y = 50 ”‘iJ . r,'g ?‘EJ B ;1'0

mai A B

15.3. Nhiét luyén cac loai dung cu cit
15.3.1. Nhiét luyén dao tién

Nhiét luyén dao ti¢n duge thue hién trong cdc 10 dau hoac 10 khi.
Phin lam viée cta 10 la ddy clra s6 dé ga dao. Pau ticn dao ducce nung
néng & mot cura so 16i nhiét do 860 + 880"C, sau dé duge chuyén sang cira
0 khdc dé nung ndng tdi nhiét do 1280"C. Lam ngudi dao duoe thue hién
trong diu hoac bang ludng khi nén vi dao duge ram & nhiét do 560°C
trong bé mudi hoic trong 10. Thoi gian U (gid) dao phu thude vao prophin
va hinh ddng tiét dién cta dao,

Qua trinh nhi¢t luyén cdc dao han dap ¢é thé duoc thue hién cling
v&i qud trinh han dap. Qud trinh han dap duge thuc hién trong 13 & nhiét
do 560 + 600"C. Sau khi han, dung cu duge 1dy ra khoi 10 va duge lam
ngudi & ngoai khong khi xudng 100°C, sao dé dung cu duge ram cao &
nhiét do 600 = 625'C,

Khi ch¢ tao dao tién ¢6 han manh thép gid, qud trinh nhiét luyén
duge thue hién cung véi qud trinh hin. Ldc dau dao duoe nung ndng 16
nhigt do 800 + 850"C, sau dé dao duge 18y ra khoi 16 va duge han réi lai
duoc nung nong ta1 nhiét do nhiét fuyén.

Sau khi 0 & trong 10, dao duge 1am ngudi ngodi khong khi xudng
nhiét d6 100 + 1050°C, sau d6 1am nguéi trong ddu xudng nhict do 100 +
150°C. Qua4 trinh lam ngudi tiép theo duodc thuc hién ngoai khang khi.

Qud trinh cong nghé nhiét luyén dao tién thép gié dugc thé hién
trong bang 15.9.
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Bang 15.9. Quy trinh céng nghé
nhiét luyén dao tién thép gic

i Nhigt o L ]
Nguyén cong nung ("C) Thicl bi vt méi trudng Thoi gian 0t {phat)

Lo nung bing nguyén ]
licu khi hodc chal long (=10 B/

Bé chia 2/{H+B)+HB
(78% BaCl+22%:NaCl)

Lan nung diau tién 570 = 650

Lin nung thd hai 850 + K80

1230+1250

Lan nung cudi cing cho PO (=5 RH/
[ 280 = 1300 Be chuaa (BaCly) 21+ B+ 1B
cho P18
- Lam ngudi: T T o
Trong khomg khi 20+ 40 Luéng khong khi Tai nhiét dd cua diu
Trong dau 20 = (40 Diu hodc cua khonp khi
Trong dung dichl 4004 500 | Mudi tn

kali

Ram 3 lian [ gier tinh tir Idc nung

560 = 570 B¢ chira hoac 16 TTH-31 - e g
: dén nhi¢t 46 ram

Ghi cha: f=0,5H
B.H- chidu rong vi chidu cao cua dao,

15.3.2. Nhiét luyén dao khoan

Dao khoan thudng duoc ¢hé tao pom hai phan: phian lam vice la
thép gié P18 hodc P9, con phan dudi dao la thép két ciu, Trude khi gla
cong ¢o dao khoan duge han noi va duoc o,va sau kv gia ¢cong <o no
dugc nhi¢t luyén va ram.

Nung néng dao khoan hin thép gié duoe thue hien-trong b mudi
(hinh 15.1a) hoic trong 16 ¢é d6 gd chuyén dung (hinh 15.1b).

Ram dao khoan han thép gié (phan lam viéc) duge thue hién trong
1o & nhiét do 560 + 570°C. Pudi duao khoan dugc ram trong bé mudi &
nhiét do 450 + 500"C. D6 cing cha phin lam viée cna dao 1IRC 62 + 64,
con do cting dudi dao HRC 30 + 45.

Dao khoan bing thép hop kim va thép cacbon dung cu duge nung
néng trong bé mudi (day 1a phuong dn 16t nhat) va duge lam ngudi trong
dau xuéng nhiét do 150 + 180"C, sau d6 lam ngudi ngoai khong khi, Ram
dao khoan bing thép hgp kim va thép cacbon dung cu duoc thuyc hién
trong [0 mudi & nhiét d6 150 + 180°C trong khodng thoi gian 1 + 2 gid.
Do cdng cha phan lam viéc cua dao HRC 61+64.
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Hinh 15.1. So d8 nhiét luyen dao khoan.
a. nung néng dao khoan trong b& muéi;
b. nung néng dao khoan trong 16 nh&r dé gd.

15.3.3. Nhiét luyén dao taro

Dao tard duge ché tao tir thép cacbon dung cu Y12A va Y10A, tir
thép hop kim XBI", 9XC va XTI va tir thép gi6 P9, P18.

Nung néng dao khoan khi nhiét luyén duge thuc hién trong bé
mudi. Dic¢u ndy cén thi¢t boi vi bé mat dao can ¢6 do ciing, con trong I3i
lai can €6 d6 dai. Phuong phép nhiét luyén nay cho phép giam bién dang
va tiang tudi bén cla dao. Dao tard c6 kich thide nhd cin duge nung néng
trong do ga (hinh 15.2a).

Dao tar6 thép gié duge nung ndng mét hoac hai lan: 1an thir nhat &
nhiét d6 400 + 500"C, con lan thit hai & nhiét d6 800 + 850°C. Lam nguoi
dao tar6 o6 the duge thyc hién trong bé diu & nhiet d6 150 = 200°C va sau
d6 ¢ ngoii khong khi. Khi 1am nguoi trong bé ddu, dao taré duce gi theo
phuong thang dimg va thuc hién chuyen dong theo vong tron déng thoi
lén xuong (hinh 15.2b). Ciing ¢6 thé 1am nguodi dao tard bing cdch gi
ngugc dao (hinh 15.2¢), ¢6 nghia la phan lam viéc cia dao hudng Ién phia
trén.

Po citng ctia phan 1am viéc clla dao tard HRC 59 = 64.
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Hinh 15.2. So dé nhiét iuyén dao tars.
4. nung nong dao taré nho dé gd chuyén diing;
b, ¢. lam ngusi dao taré: 1. dao tars: 2. moi truong chat long.

15.3.4. Nhiét luyén dao khoét

Phan lam viéc cha dao khoét (thép gi6 P18 va P9) dugc nhiet
luyén dat d6 ciimg HRC 62 + 64, con dudi dugc nhiét luyén dut do cing
HRC 30 + 45. Quy trinh cong nghe nhiet luyén dao khoét thép gié duge
trinh bay trong bang 15.10.

Thi ty cdc nguyén cong va thiét bi nhiét luyén duoi dao khoét
bing thép 45 bao gém:

- Nung néng lan thit nhat trong 1o dat nhiét do 120 = 130°C vi 1 o
nhiét do nay trong 7 phuit.

- Nung ndng lan thit hai trong bé mudi dat nhiét do 850 =+ 880°C
va 0 ¢ nhiét d6 nay trong 2 phat, lam nguéi trong nude, sau dé trong
khong khi,

Quy trinh nhiét luyén dao khoét bing thép gié cho trong bang
15.10.

- Nung nong dao trong mudi dat nhiét do ram 450 =500'C, i &
nhiét d nay trong 3 + 6 gidy tiy thude vao kich thude ctia dao khoét,

363



Bang 15.10. Quy trinh céng nghé
nhiét luyén dao khoét thép gio

Nhiét d6

Nguyén cong nuns ('C)

Thiét bi va moi trdmg
nhiét luyén

Thai gian @ L {phat)

D
P, . N ofoa T P =1
L.an nung ddu tién F00 = 650 L& dién hoae 10 khi 4 +D
Lo khi: K=30
_ Lo dien: K = 33
o T b _ Bé chita 3 D,/
Lin nung thi ha 850 + 880 (78% BaCl+22%NaCl) t= I(lm
Thep PO o
Lan nung cudi cang | 1230+1240 t= 5 D
Thép P18: Be chura (BaCly) RTINS

1270 =1280

B¢ chira mudi tan

Giong nhu khi nung
nong. sau Jdo Lium nguti
ngoit kKhong khi

B& chia dau

Xuang nhigt do
200+250'C,  sau  d6
ngodi khong khi

Khang khi

Liam ngudi hoin oin

Po450+ 600
L.am ngudi
9+ 140
20 = 40
Ram (hai, ba lan S60 = 570

B¢ mudi hoac 10 dign

1pids tinh e lde nung
dén nhiét do ram

Ghi chi: /- chidu sau phin dac khoét duge nhing trong bé nung (/= 0,50
13- dudmg kinh tinh todn (I3, = 1D - h):

h- chidu cao rang {em}

- dudmya kinb dao khodt (cm)

15.3.5. Nhiét luyen dao phay

e |

Dao phay 1an trye vit, dao phay tru, dao phay mat dau, dao phay
dia, dao phay rinh, dac phay cat dit v dao phay dinh hinh thudng dugce
ché tao tlr thép gié vi phai gua nhiét tuvén theo ché do sau day:

- Nung néng lan thi nhit dat nhigt do 600 + 650"C.
- Nung néng lan thir hai dat nhiét do 800 = 850"C.
- Nung nong lan cusi dat nhiét do 1200 + 1290°C.

- Lam nguéi trong bé mudi (nhiét do 500 + 550"C) hoac trong bé
ddu (nhi¢t 46 90 =+ 140"C) xudng nhiét do 200 + 250°C, sau dé 1am ngudi

ngoai khong khi.
- Rura sach.

- Ram ba ldn & ahiét do 550 = 570"C.

- Rua sach.

- Kiém tra do cing (HRC 62+ 65).
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Céc dao phay lap ghép (dao phay ngén, dao phay rinh then) cé
quy trinh nhiét luyén nhu dao khoan han. Khi nhiét luyén dao phay thép
gi6 thuong ding cic bé chita mudi hoa tan, boi vi phuong phip niy cho
phép nung néng déu moi tiét dién cia dung cu va ¢é khi niang 1am nguoi
dung cu xudng nhiét d¢o chinh xac theo yéu cdu.

Hinh 15.3. So d5 nhiét luyén dao phay.
a) nung néng dao phay rdrh: b} lam ngudi dao phay ranh;
¢) lam ngusi dao phay truc vit: 1.bé chua ddu: 2. true gé:
3. dao phay: 4. tam ddy; 5. tay quay: 6. 16 xo.

Nung néng dao phay ranh duge thue hién trong do i véi cich ga
dao theo phuong thang ding (hinh 15.3a). D¢ 1am ngudi dao phay rinh
sau khi nung ngudi ta ding do gd nhu trén hinh 15.3b. D6 ga nay gdm bé
chida dau | ¢é dudng kinh 300 + 500 mm  vi chi¢u cao 250 = 400 mm,
Duo phay 3 duoce gd wén truc gd 2. Nho ¢6 1am day 4 & phia trén va lay
quay 5 mi dao phay 3 c6 thé dugc ha xuéng bé chia mdt cdch nhe nhiing
v sau khi duoc 1am ngudi xong, dao phay duge day {én nhd 10 xo 6. Dao
phay dia ¢6 chiéu day nhod hon 2.5 mm khi lam nguéi dé tranh tinh trang
bi€n dang cian duge ga gilta hai tAm kim loai.

Do cing cha dao phay can dat HRC 62 + 65.

Quy trinh nhiét luyén dao phay lan truc vit gém cdc nguyén cong
sau day: '
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- Nung néng so bo (lic ddu 600 + 650°C, sau dé 800 + 850°C)
trong thoi gian 1 + 2 gid.

- Nung néng 14n cudi dat 1280°C.

- Nhi¢t luyén (Jam nguoi) trong ddu & vi tri nim ngang
ihinh 15.3¢).
- Ram & nhiét do 550 = 560°C.

Dao phay bing thép cacbon dung cu sau khi nung ndéng duge lam
nguoi trong nude rdi ti€p theo dé chuyén sang tam nguoi trong diu. Thoi
gian dao duge gilr trong nuGe phdi it nhat dé€ trdnh vét nift. Dao phay ¢é
dutmg kinh 25 mm duge 1am ngusi trong nuée 3 + 4 giay, sau dé chuyén
sang dau.

Bang 15.11 la quy trinh nhiét luyén dao phay dinh hinh thép gi1d.
Do cing cha dao phoy cin dat HRC 62 + 65.

Bang 15.11. Quy trinh céng nghé
nhiét luyén dao phay dinh hinh thép gié

L "Nhictdo | Thiét bj va moi ruong N ]
Nguyén cong nung (°C) nhiét luyen Théw gian @, t (phiit)
i 2 k| P I . 1=K (Dt - d)-!
Lin nung thi nhat 500 = 650 L& dién hoac 10 khi EE)T
Lo mudi: K=7
Lodién: K=353
Lo khi: K=30
. L Bé& chia —d)!
Lan nung tht hai 850+ 880 | 780 BaClis o NaC (- KD, -d}i.

41D, - d)
Lo mudi: K=1.0
Lo khi: K=35

hodc khi

Thép PO:

Lan nung cudi ciing | 1230=1240 i (=5 S(D. _d)-"
Thép PL8: Bé chita (BaCl,) TR 2D, —d)

1270 +1280 '

Giong nhu khi oung

450 + 600 Mudi tan, ngong, sau 4o lam
ngudi noai khong khi
Lam ngudi: 9+ 140 déu xudng nhiét do 200 =
: 250"C. :
20+ 40 Khoéng khi Lam ngudi hodn toin

. ai b 14 ) FRPCI. " lgtd tinh i hic nung
Ram (hai, baldn) | 3560+ 570 BE musi hoac 15 dién dén nhiet do ram

Ghi chi: D,- dutmg kinh tinh todn (D, = D - h);
D- dudng kinh ngodi cla dao phay dinh hinh (cm):
h- chiéu rinh thodt phoi cia daa (em).
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CHUONG 16

MAI SAC, MAI NGHIEN VA KIEM TRA DUNG CU CAT

16.1. Chon thong so cia dung cu cit dé mai sic va mai nghién

Mai sdc va mai nghién dung cu cat duge thuc hién bang cac dung
cu hat mai, dung cu kim cuong va céc phuong phip dién - héa - co khi.

Khi ch¢ tao dung cu thép gid nguyén cong mai sic duoce thue hicn
bang dung cu hat mai, con khi ché tao dung cu hop kim ciing - bang dung

cu kim cuong.

16.1.1. Cdc nguyén cong mai sac va mai nghién

Tiiy thuoc vao két ciu va diéu kién sir dung cla dung cu it mi
ngudi ta chon so do mai sac (bang 16.1),

B& mat mai sac

Bang 16.1. So dé mai sdc dung cu

Su dd

1
I
I

Loai dung cu i

Mt trude va mat sau

Dao tién, dao khodt, dao
doa. dao tard va ban ren.
dao phay mit diau hop kim
cling

B

Mat trude

Dao (ién dinh hinh, dao
chudt, dao phay hdt lung.
dao xoc rang. dao cil rang
dang rang hroe, dao doa

Mat sau

Bao khoan rudt pa. duo
phay rang nhon, dao khodt
rinh xoan, dao khoan 16
iy
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V¢ nguyén tic, dau tién ph&i mai mat trude, sau dé mai mat sau.
Tuy nhién, doi1 vdi dao dinh hinh va dinh kich thudc thi dau tién phai mai
mat sau, roi sau dé mGi mai mat trude,

Khi mai sic dung cu biing hgp kim cing cic nguyén cong chu yéu
can duge thue hién nhu sau: mai than dao; mai sdce tho: mai sic tinh: mii
nghicn: mai nghién tinh. Yéu ciu thuc hién mbi nguyén cong trén day
phu thuoc vao chét lugng méi han (hoac chét lugng lip ghép), lwong du
gla cong va do béng bé mit dung cu (bang 16.2).

Bang 16.2. Cdp dé bong dat dugc khi thuc hién
cdc nguyén céng mai sde va mai nghién dung cu

Nguyen cong

Luong du nguyén comg (nmm)

Miu sae than dao
M sic tho
Mii sac tinh

Mai nghién

Maii nghicn tinh

Ciip do bong
5.6
6+7
8:9
9+ 10

1+ 12

0.3 +04

01 +=03

0.05 + 0,1

(xon2

16.1.2. Chon dd mai

Mai sac dung cu hop kim cing ¢6 thé duge thure hién bing da mai
cachit silic hodc dd mai kim cuong.

Chon dd mai leai nay

hay loai khic cho yéu phu thuoe vio luong

dur nguycn cong. Khi luong du gia cong 1dn (161 0.5 mm) can duing dd mii
visi chit ket dinh kim toai, con khi mii nghién Quong du nhé) cdn chon
dda mai vidi chat két dinh bakelit.

Chal luong bé mat dung cu ¢6 thé duge tang 1en khi giam dign
tich 1€p xuic cua dd mai véi be mal dung cu. giam thdi gian tiép xic cla

dda mai van dung cu vi thoidt nhiét nhanh.

Bang 6.3

trinh bay cdc phuong phip

dd mai véi beé mit dung cu.

giam dién tich tiép xic cla

Thot glan t€p xtic cua dd vé bé mit cla dung cu cd thé giam
bang cdch ting lugng chay dao doc. gidm s bude gia cong va s« dung da
mai ¢6 cdc ranh trén bé mat.

St dung phuong phap mai rung cho phép giam nhi¢t do trong

ving cit, do dé giam duge vét chdy va vét nuat trén bé mat dung cu.
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Bang 16.3. Cdc phuong phdap giam dién tiép xiic

cia dd mai véi bé mat dung cu

Thuy déi két cau

Sa db

Mii con min dau clia dd mai dé co gdc
0= 15"

VE tron mat diu coa di mid

Mai sic dung cu bing dutmg sinh cla di
mai

Miu sic rang dung cu biing mat con clia
dd mai

Mai sic dung cu bing dd mii ¢6 rinh trén
hé mi

Mai sie dung cy biing da mii liap ghép
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16.2. Thiét bi va d6 ga d¢ mai sic va mai nghién dung cu cit

Dé mai sac vi mai nghién dung cy cit ngudi ta thudng dung cic
mdy mai sac van nang va chuyén dimng. Ngoai ra, con ¢é thé dung :dc
mdy mai tron, mai phang v mai prophin dé mai sic va maii nghién dung
Cu Cat.

Mdy mai sac van nang duge ding d€ mai sdc vi mii nghién i1 ca
cac toai dung cu cit. con mdy mai sic chuyén ding chi duge ding dé
Mai sac vie mai nghién mét loai dung cu cit nhat dinh nhu dao tién, dao
khoan, dao chuét, dao phay v...v.

Bing 16.4 gidi thiéu cdc loai mdy mai diing d¢ gia cong dung cu
cat.

16.2.1. Cdc loai mdy mai sdc van ndng

Mot s6 loai mdy mai sic van nang chinh 12 3A64M, 3b&41,
3B641 va 34642, Dac diém ndi bat cha cic may nay la dung cu cit duge
gd trén ban mdy c¢6 kha nang dich chuyén tuong doi so vdi dd mai theo
hai phudng vuong géc véi nhau. Dich chuyén cta dung cy cat theo
phuong thang dimg duoc thuc hi¢n hoac bang dich chuyén ciia ban may
hodc nhé&t u did mai.

G4 dat dung cu cat trén cdc mdy mai sdc van nang dugc thie hién
nhés cde do g chuyén dung (cdc d6 gd nay o6 sdn trén mdy)

D6i vii cac may mai sic 3B642 vi 35642 ngoai ciac do gd sian ¢
trén mdy, theo don dat hing, cdc nha san xuit ¢6 thd cung ¢ap thém cac
d6 gd dé mai sac dao khoan, dao khoét, dao tard, dao phay mit dau, dao
phay lan truc vit, ddu dao cit rang, dao chust vi cic toal dao dinh hinh.

Bang 16.5 gidi thiéu cic thong sd k§ thuat cia mot s¢ loal mdy
mai sdc van ning méi.

Bang 16.4. Mdt s6 loai mdy mai dé gia céng dung cu cdt.

Loal may Ky hicu ; Cong dung
. o 3100, 310, 3RI0, M dao khoan, dao khodr, da_o tloni.
My mai tron 3LIOM, 3AT10, 312M, | dao phay vit cdc loai dung cu cat khice
IAL2,3BI2, 3A130, ¢ dudng kinh 280 mm va chidu dai
IATS034 F0(hmm,
My mai phing 3bTIM, 3571MB, N!Eli cde manh thép gié hodc hop kim
071 36722 ctng
r My mad trong 3225k, 3225,3B22S5, | Mai 16 ¢6 duing kinh = 200 mm
3A226, 3A227, 3A228
I MAi sac cde dung cu dinlr hinh ¢4

Miy nai prophin 31195, 395M | chidu dai < 150 mm

370



Tiép bing 16.4

Loai may

K¥ hicu

Cong dung

Mdy mai sdc van
nang,

JAO4AM. 3b6dl,
35642, 35643,
3B642, 3640

Mai sdc v mdi nghién 1@ ci cdc loai
dung cu cat.

My mii sic va
mai nghién chuyén
dung

356328, 366338,
3624

Mii sic vi mai nghién cic loai dao tign

3650, 3651, 3653

Mai sac vi mai nghién cic loai dao
khoan,

3642, 3A642. 3662

Mai sic va mii nghién due phay truc vil
vitdac xoc ring

JAG67T, 3667M, 3669

Mii sidc vd mai nghién diu dao phay ¢6
dutng kinh £ 1000 mm

=

360M Mai sac vd mai nghién dao chuéer co
dudng kinh < 100 mm va chicu dai
1500 mm

3623

Mii sic dién - kim cuong cic logi dao
tén

Bang 16.5. Ddc tinh k3 thuét cia cde mday mai sdc van nding

e Ky hi¢u md
Thomg sG kg thude 3640] 35641 | 38641 | 3632 [356a7] Thois

Dﬁmmg kinh Idn nhat cia chi1igt gia 200 160 160 250 | 250 4()?
cong (mmj} ] |
(‘:’hlcll dat Ion nhat cua chi tiét gia 350 | 400 400 630 | 630 | 1000
cong immj
Chicu rong cua bin mdy (num) 63 LOO 100 140 140 | 200
Chicu dai cila bin mdy (mm) 4001 630 630 900 | 900 | 1400 |
Hanh trinb doc cita bim mily (mm) 160 280 280 350} 450 720

| Hanb tring ngang cua ban miy ¢mm) | 150 170 170 230 | 2300 300

| Goe quay Eén nhitt et ban miy (do) 180 90 9 90 00 00
Ei::}l:)chuyén thing difng cua bin may 60 200 200 250 1 50| 350

| ({3lﬁ:;g1[k| |1nh I\U:] I:[}}j; cua da mai (mm 75 (25 125 150 150 | 200
Du(mg“ki.nh [on nhat cia dd mai (mm) L0 150 (50 200 00 ' 250 B
{dang Ty

: 2230 | 1120 | 1120 | 1300 [ 2240 1200 |
SO vong quay coa dia mai (ving/phot) = = + = -

_ ) _ _[10.000 9000 | 9000 | 6500 | 6300 | 5500
Kich thude 16 con cia trye dd mii - N2 N'"2 N3 | N3 | N4
(idc quay coa u van nang trong mit 360 L 360 360 360 360 | 360 |
phang ngang () _
Kich thude 18 con ciia yu sau N'G | N N"I N2 | N2 N9
Cong suidt démg co (kW) 0,27 [0.56/0.7| 0.56/0.7 [7.0/0.76]L,0/1.4 3/19 |
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Tiép bdng 16.5

NI - Ky hicu mdy
Thong 56 kF thuit 3640 | 36641 | 3B64[ | 36642 |3B642] 36643
Kich thude may {mm): Dai 1300| 1530 | 1530 | 2330 | 2330| 3620
Rong 780 1 1290 | 1290 | 1680 | 1680 1570
Cao 1ss0] 1500 1 1500 { 1550 | 1550 1740
Khai luong may (kg) 415 | 750 700 | 1380 | 1200] 2500

16.2.2. Thiét bi dé mai sdc dao tién

Mai sdc vd mai nghién dao tién ¢é chiéu cao £ 50 mm duoe thuc
hién trén cdc mdy mai sic chuyén diung 3b5633B (bang di mai) va
366328 (bing dad kim cuong).

Mai sic trén cdc loai mdy nay (hinh 16.1) duge thue hién bing da
mai dang AUK  ¢é dudng kinh 200 mm (mdy 36632B ) va 250 mm (may
3B633B). Pd mai duge Iap & dudi trye chinh cta mdy. Truc chinh cua
méiy nhan hai toc do (r dong co.

Pau mii duoe gd trin than mdy. Tir hai phia cOa diu mai cd lap
céc ban quay nhd, cdc ban juay nho nay ¢d cic thanh dan hudng vong
cung dé tao ra géc nghiéng w - 10" dén + 20"

Cic thanh ddn hudng duge ndi véi d€ mdy nhd cic 10 xo phang
ma qua dé ban quay nho ¢6 thé dao dong doc theo mét dau cua da mai.
Phan trén cua ban quay c6 thé quay duge mot géc a hodc o, cia dao. Cic
gdc @ va @, cha dao duge xic dinh theo thang chia do cla thude do goc.

Hinh 16.1. Mdy mai sdc dao tién 366328
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16.2.3. Dé gd dé mai sdc va mai nghién dung cu cdt

Pé mai sac vi mii nghién dung cu cit ngudi ta ¢6 thé diing cdc dé
ga c6 sdn trén mdy man van nang 3A64M nhu ¢to quay hai truc va éto
quay ba truc va cdc co cau khic.

1. E16 quay hai true

Eto quay hai truc duge dung dé mai sic dao tién hinh lang try va
dao ticn dang dia. Eto loai nay ¢é thé quay duogc trong cic mat phing
nim ngang va thang ding (hinh 16.2). Géc quay duge xdce dinh theo cdc
thang chia 46 G va H. Hinh 16.2a 1a sd d6 ga dat dao tién dinh hinh dang
tang tru. Khi gd dat dao cin xdc dinh goc nghiéng o + ¥ cla €16 theo
thang chia H vl quay été di mot géc A trong mat phang nim ngang.

Hinh 16.2. £i6 quay hai truc
a) Gd dao tién dinh hinh dang léng truy;
b) Gd dao tién dinh hinh dgng dfa.

Hinh 16.2b & so d6 gd dao tién dinh hinh dang da, Khi gd loai
dao ndy thi tam cua dao x¢ dich so v6i mat dau cua dd mai mot doan lar,
(diing biing ban kinh clia vong tron vét kiém tra), sau dé cdn quay &to di
mot gde A trong mat phang nim ngang. Nhu vay c6 thé mai sac dao dé
dat duge cdc gocy, o v A,

P& dam bdo tiép xic theo dudng thang (md khong phai tiép xic
theo mdt phing) gilfa dao va di mai khi mai bing mat dau thi dau mai
phai duge xoay di mot gée 1+ 1,5,

L
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2. E16 quay ba tryc.

Eto quay ba truc (hinh 16.3) duge ding dé mai sic va mai - nghién
cdc loai dao ti¢n vi cic loai dao chu6t phang véi mot 14 ga dat. £1o loai
nity ¢6 thé quay duge trong ba mit phing vudng gbc¢ vdi nhau.

E

Hinh 16.3. £t6 quay ba truc

Cdc goc quay tir 0 dén 360" duge xédc dinh theo cdc thang chia G,
B va H (d6 16n cha vach chia 1a 1),

Bang 16.6. Céng thitc tinh cde géc didu chinh ciia ét6

B¢ it mai Mii bang mat déu cua dd dang | Mai bang dudmg sinh cia da |
‘ Ui dang F1T1
G~ 90" G(i =0
. YOS . oS
Mitl tridic 0, = Asing - {—_P__ 0y = Asingp - ————
' cos(kcosp) costi.cosg)
Oy= 90" + 7. cosy + ysing 0,= % cosgp + ysing
0= ¢ + usinz
Mat sau chinh Oy = CL.Cos7.Sineg Khong det sinh
0= a.cosh.cosp
i 0=, ) .
Mt sau phu 0= a,5ing, Khang det sinh
8= o, cos,

Do bé mat mai sic phai song song vdi bé mit Iam  viéc cha da
mai va phuong chay dao, cho nén dao phay duge quay xung quanh truc
song song bé mat mai. Vi &0 khong ¢é gée quay nhu vay . cho nén tich
hop cdc bé mit mai va bé mat dd mai cdn phai quay dao xung quanh truc
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cua d6 gi di cdc géc Oy, B, va 8. Bang 16.6 14 cic cong thitc tinh céc
gdc quay cua ¢10 (d6 gd) de dat duoc cac gbe mai sde cha dao. Vi tri ban
dau cua dao duge thé hién trén hinh 16.3.

3. 56 gd mai sdc dao phay lan truc vit,

Mai sdc dao phay lan true vit (mai mit trude) duge thue hién bing
dia mai dang dia.

Pudng kinh 1dn nhit clia duo phay ¢é thé mai trén dé gd ndy 1a
220 mm, ¢on géc nang cua ranh xodn trong khoang 1ir O dén 25",

Poé gia (hinh 16.4) ¢6 cdu tao gém u trude, u sau va thude chép
hinh. Trén than | (,i'ld u trude ¢ truce chinh 2. O mot diu cha truc chinh
¢6 ldp banh rang 3 va bac 4 cling cit chan 5. Trén bac 4 ¢4 lap vong dém
vit trén vong dém cé lap dia chia do 6. Trén bac clia banh rang 3 co lip
thanh giang 7 v6i tay quay 8, ddu cha tay quay 8 ndy ducc lip vio rinh
clia rinh chia do. Banh ring 3 an khop véi thanh ring 9. G mét ddu cla
thanh rang ¢6 lap con truot 10, con trugt 10 niam trong ranh cua thude |1,
Thude 11 duge kep chat trén dia 12, dia 12 ¢é chét nam trong rinh cha
thanh gidng7. Dia 12 cling thudc 11 ¢6 thé quay tuong ddi so v&i thanh
gidng 13 (gdc quay duoc xidc dinh theo thang chia do A). Sau khi quay, vi
tri cia dia 12 cling thude 11 duge ¢6 dinh bang dai 6¢ 14. Géc quay cua
dia 12 cdn thiét k& dé ¢6 gbe nghiéng a cla riinh xodn cia dao.

Goc a duac xic dinh theo cong thie:

48984

teot =
& S

(16.1)
O day: S- bube doc clia rinh xodn (mm).

o- gde nghiéng caa ranh xoan (d6).

vy b Dao phay lbn
[ trde it

il * . 3
Lolm-1a Ban may
)',P

Hinh 16.4. Dé gd mdi dao phay ldn truc vit.

1. thén; 2. truc chinh; 3. bdnh ring; 4. bac: 5. ctr chdn;

6. dia chia do; 7.13. thanh gidng: 8. tay quay; 9. thanh rdng;
10. con truot: 11. thude: 12. dia; 14. dai éc.
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Bang 16.7 [a quan he gita g6¢ nghiéng o v bude doc S ciia rinh

x0dn vit clia dao phay.

Bang 16.7. Gid tri géc a phu thuéc vao budc doc S ciia
ranh xodn vit ciza dao phay

S (mm) o S (mn) " Simm) o
600 39918 | 500 1808 3600 7'43
650 3700 L6000 F702 3R00 7R
705) 3800 L 700 16'04° 4000 a'sy
750 R Tek [ %00 1513 4500 a3
800 31"29° 1900 427 3000 5936
850 28"58° 2000 1346 5500 506
G(Y) 28"34" 2200 12'33 6000 444
030 2T 2400 $1"32 6500 4y
1000 2607 2600 HY'40" 7000 ol
1100 24°01° 2800 936" 7500 KRN
1200 203 3000 97 RO00 kRcie)
1300 20M3%° 3200 8042 #500) g
1400 19"18" 3300 82 - -

4. Bd ga mai sdc dao phay mdt ddn va dao phay dia.

Hinh 16.5 la d6 g4 mai sac dao phay mat diu va dao phay dia co
duong kinh < 350 mm trén mdy mai sic van nang.

Hinh 16.5. D8 gd mdi sdc dao phay mdt ddu.
1. tdm dé dudi: 2.9. thang chia do: 3. tdm dé trén;
4. bgc trung gian; 5. truc chinh; 6. than ga; 7. chot; 8. dia.
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Dao phay dugc mai sac theo mat ddu va dudng kinh. K&t ciu cua
d6 ga gom tam dé€ dudi |, 1dm d¢ trén 3, than gi 6, true chinh §, chot 7.
dia 8 vi bac trung gian 4.

Dao phay duge gd trén truc gd (truc gd dugc ndi ghép vai truc
chinh 5) v duoc kep chat bing buléng tir phia sau. Khi mai sac mat sau
chinh dé c¢6 goc a, than gd 6 quay di mol géc nghiéng chinh o, theo
thang chia d¢ 9, con theo thang chia d6 2 than g 6 quay di mot goc gi

dat o, Goe gd dat a,, duge xde dinh theo cong thuc
e
Uy = = (16.2)
oo

O day: a - géc sau chinh;

- goc nghiéng chinh.

Khi mai sdc mat sau phuy, thin gd 6 quay di mot géc nghiéng coa
luGi cat trung gian theo thang chia dd 9, con theo thang chia d¢ 2 than ga
6 quay di mét gée gd dat a,, duge xdc dinh theo cong thic quy déi
(biang 16.8).

Bang 16.8. Gid tri cua goc ga ddt a,, (goc saw)

Goe sau | Gia i g6 ey ki goc @ biing | Goc sau | Gid tri gde u, khi gée @ bing
o (da) 30" 45" ey ar (do) 30" 45" o)
7 805" P 1347 I+ 167047 [90°28° 26"30°
9 122 L3y 17"34° L5 [79§2° 20M45° AN
10 11930° 14°00° 19°25 19 ty"27 23" KIRAYA
I 239" 157227 § 21"i5° 21 2 25"s8° 34732
12 13970 | 18 | 230

5. Po gd gom hai mii tam.

P4 ¢d gdm hai mbi tam (hinh 16.6) ¢d k&t cau: u trude | va u sau
2 dugc ga trén ban quay cua mdy. U trude ¢é mii taim o6 dinh, con u sau
cé mili tim di dong. PO g4 ndly duoc ding d¢ mai sdc vi mai nghién
dung cu hinh tru ¢6 18 tim hai dau.

Hinh 16.6, D6 gd gom hai mai tém.
1.y trude: 2. u sau.
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16.3. Quy trinh cong nghé mai sic va mai nghién dao tién

Bing 16.9 la quy trinh mii siic vd mai nghién Kim cuong dao ticn
ngoai hap kim cing,

Bang 16.9. Quy trinh céng nghé mai sdc va mai nghién

kim cuong dao tién ngoai hdp kim ciing

Nguyen cong

Sor da gd dat

Miky mai vi

Ché da i

F
da mai v, S, LS.
Miy 3A64M
1. Mid mat Piam: AUK -
trude dé ¢o 125x5x3; 1.3 0.03
goc y ACIIB- 20 + F
ACITIZ2- 2.5 .05
M3-100
Miy 36638
: 2. Mai mal Pd miu;
sau chinh va AUK - 1.5 0.03
milt sau phu » . 15 + +
dé 6 ciic adc ZUOX:{“ 3 2.5 | 005
o +2'viv i, ACTS-
ACI1(2-
M35-100
May
3. Maij vél 356328
tom dé be P mai: 0.5
phoi AS5TS0- 2 |
3x2.5: 1.0
ACIICLO-
MI-100
Midy 3A64M
4. Miti Dd mat;
nghién phiin AUK-— 0.5
vitl mép cia 175% 53 20 + 0.005
mat e (3¢ ACMA0- O
€6 20C Yo, ACOS5-B1-50
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Tiep hang 16,9

Nguven cong

So dd gd din

L

My mai va

“Che do cit

dd ma Vo IS | Se |
Miy 3b832B
5. Mai Pd mai:
nghidn poc AUK - 0.5
siu chinh d¢ 200x H0x 3: 30 = | D005
€0 pOC o Vit ACMAI0- 1.0

hin kinh r

ACOS-E1-50

Y

V- vam 1oe & mai tmim/giay s §- chay dso doc (m/phity;
See- chiy dao ngang tmm/hinh 1rinh kép)

Bang 16.10 la quy trinh mai sic via mai nghién kim cuong dao tién
¢l dirt hop kim cung.

Bang 16.10. Quy trinh céng nghé mai sdc va mai nghién
kim cuong dao tién cat dit hop kim citng

Nguyén
cong

S dé gid dut

Miy mii

Chd do it

vi i miu

Vd

Sd

1. Mii mal
suu chinh

My
IB63213
Pa mii:
AUK
ACIHT-100 -
MM -M5

I3

20 M mi
trude

My
IC6328B
B mai:
YK;

K3 940-
ASCM -
M3K

Bang
lay

0,01

0.2

Bing
Ly
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Tiép bdng 16.10

Nauyeén o dE A A Mily mil Ché do cin
cong __5“ do gd da vi dd mid vy S S,
i i 3 1 5 6
- May
3 Mi‘_li ' JE632D .
nghién theo L P4d mii: 0.5 Bang
phiin vil ' ALK 30 + Ly
mép ACOS- 1.0
15081
May
4. Mii IEBA2N :
nghién mi D4 mi: (1.5 Béng
sau chinh AUK 30 + lay
phan vit ACOS- 1.0
mép va bin 45081
kinh dinh

Ghichu: ¥ 7 R =1.25 pm: R, =6.3pm.
VR R =063 um: R, =3.2um
VU R=032pum: R, =16um
V- v Loe did mdu (nun/gidy ) S- chay dao doc (m/phtity;
8,0~ chay duo ngang (mm/hanh trinh kép)

16.4. Mai sic dung cu cdt nhiéu luoi

D¢ mii dung cu cat nhiéu ludi ngudi ta thudng dung cdc loai may
mai sie van nang 3A64M, 3A0644A, 3641 v...v. Bang 16.11 [a cic dac tinh
cua dd mai va chd dd mai sic dung cu nhiéu 1udi.

Bang 16.11. Pdc tinh ciia ddé mai va ché'dé mai sdc
dung cu ciat nhieu luoi

BKA -2 )
Hap . K3 H0525 T oM =0M2 | CM2=C1 |58 |14+ 18]35 | 0.0220.05
kim BKR 25+|ﬁ
ey L TIIKR 40+25 M2 = CMI
cung - . . N . = .
Slriske | K3 [ asaip |K ] M2+ M3 S8 {12+14]3+5 [ 0,02+0,05
PR iV 1§ 55 L1 - . _
PI§ | vanb 5516 K |[CM1=CM2[CM2+C1 |58 20425 [4+6 | 0,02+0.035
Thép e 90225
aidh PY PRARSI KACMI=CM2 |CM2-C1 158 [I1R=20]4+6 | 0.02-0,05 !
& 25+ 16 ;
- ;7-
POKS | I vi B jg’;; K |[CMIsCM2|CM2+C1 |58 [18220}4+6 | 0.02+0.05
: ' 25216 .




Dung cu ciit nhi¢u ludi hap kim ciing duge mai sic 6dng d4d mai
thong thudng hodc dd mai kim cuong. Diéu nay duge gidi thih rang. sau
khi han hoic lap ghép manh hop kim cing lugng du cdn mai di nam trong
khoding 1 + 2 mm. Vi vay khi mai sic mit sau cla rang dung cu ciit nén
mai tho so bo bang dd mii thong thudng réi sau d6 mai tinh hodc mai
nghién bing dd mii kim cuung.

Mat trude cha rang dung cu ¢ nhidu ludi 1ap ghép cé thé duoc
mai bang dd mai kim cuong ma khong can mai so bo bang dd mai thong
thudng, béi vi trude khi lap ghép milt trude cia rang dung cu cét da duge
mai so bo. Mai mit trude cta rang dung cu cat nhiéu ludi han manh hop
kim cimg ducgc thye hién biang dd mai thong thuong (mai thod) viv dd mai
kim cuong (mai tinh).

Do da mai kim cuong khi mai bi mon rat nhanh cho nén két cau
cua dung cu ciit nhiéu ludi (dao khodt, dao doa v...v) phai ¢6 két cau dac
biét (hinh 16.7) thoa min duge cdc yéu cau sau day:

V 4: R =10 pm; R, =40pm. V7R =025 um: R, =63pum.
V8 R=063 pm; R, =32um  V 10: R=0.16 pm; R, =0.8um
¥V 1 1: R,=0.08 um; R, =04um V¥V 12: R =0,04 pm: R, =0.2pum

Hinh 16.7. Dao khoét va dao doa duoc mai sdc biang dd mai kim cuong:
a) dao khoét; b} dao doa.

1. Manh hgp kim cdng phdi nhé ra khoi than dac mdt Juong
0,5 + 1,0 mm.

2. O cudi manh hop kim cing phai ¢6 rinh dé thodt dd mai.

3. O phén con cit phai ¢6 ba géc sau: o + 4° theo mit con, o + 2°
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theo minh hop Kim va « theo phan vit mép.

4. Trén phin tru cha dao phii ¢é hai khée sau: a + 2" theo phin
con nguoc va o theo manh hop kim cing.

5. Khong duoc d€ i vét xi han trén bé mat manh hop kim.

6. MAi sic v maj nghién chi duoc thuc hién trén cic bé mat 1am
vi¢e cua manh hop kim.

Bdn@ [6.12 14 ddc tinh cda dd mai kim cuong duge chon phu
thude viro loai dung cu cat, bé mat mai sic vi nguyén cong thuc hién.

Bang 16.12. Ddc tink ciia dd mai kim cuwong dé mai sde

va mai nghién dung cu cdt nhiéu lugi

Dung cu cil

Nguyén cong

Hac tinh dd mai

Dang i

Do hat Chat ket

Nong do kim

3 i milli . dinh cuong (%) |
choun | i A AL ACIH6-ACITS M. K. LO0
Dao khoan: Mid sdc mal sau AYK ACO6-ACMA0 5 50)
Mai sic mat ruse | AUK [ ACMI6-ACTI® | M. K 100)
Dac khodt Mai nghién mat tride ATL |ACOI6-ACMAO 5 Lo
oF - AUK | ACO6-ACM20 B 50
Dao doa Mii 11ghi.§n mat trude] AT | ACIHI3-ACM |4 B 100
My Mii sitc mat san 1 AUk ACITI12-ACLHIG M. K 130 N
i Mt nghién mat sau ACO6B-ACM 14 B 50
Mai sac mat tneie | AT, | ACIHIT6-ACTIS M. K 100
| M nghién mat sau | AT [ ACO6.ACMA0 B 50
Do I?h't')’ Maid sie mat sau ol M. K 100
ngon ) ra‘y}g trén phan tru AUK _AC“”"AC[ 13 ’
.Mnf_ng]uin mat sau ACO6-ACMAO 5 50
cua rang uén phan try
Mii sic mit sau cuia
[)'a‘n ;?ha_v ring trén mat diwu AUK ACTHI6-ACTIB M.K _l 00
ngon Miu n"hlu‘: A sau | ACOG-ACMA0 & 50
clu riang trén mat diu )
Do phay | Mai nghién mat trege| UK ACO6-ACM40 B, K 06,50 |
| mat dau Ma sac mal sau ayg LACHTG-ACTIS M. K 100
Mii nghicn it rude| ACO6-ACM20 | B, & 50, 100

Khi mai sic vd mai nghién dung cu cit cin phai wei dung dich
tron nguoi (bang phuong phap phun tia truc tiép vao vlng gia cong hoic
boi bot nghién 1én bé mat d4a mai).

16.4.1. Mai sdc dao khoan ruot ga

Mai sic dao khoan rudt ga ¢6 thé duoc thue hién trén cic may mai
SAC van nang (trong san xudt don chiéc va hang loat nho).

Hinh 16.8 [a so do mai sic dao khoan rugt ga theo bé mat con.
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Dao khoan 2 duge mai bang mat diu cda dd mai 1. Trong qud trinh mai,
dao khoan 2 dugc gd trén khoi V clia 46 gd dao 3, d6 ga dao nay thuc
hién chuyén dong quay lac lu xung quanh chét 4. SdU khi mai xong mot
rang, dao khoan quay di mot géc 180" dé mii rang thit hai. Mat sau clia
rang (tao thanh khi mai) 14 mot phdn cba mat con, ¢dn {udi cit ngang (A
duong thang cit cic mat con mii cla ca hai rang. Chi tiéu dé ddnh gia do
chinh xdc khi mai la géc dinh 2¢, gée nghiéng v clia ludi cit ngang va
goc sau o.

Hinh 16.8. So dd mai sdc dao khoan ruét ga:
1. dd mai; 2. dao khoan; 3. dé gd dao: 4. chét.

D& mai mat dao khoan hgp kim cing vi dao khoan ¢é hinh dang
dac biet, ngudsi ta ding phuong phiap mii phing mat sau ciia timg rang
trén mdy mai sdc van ning véi sy trg gitp clia ddu mai chuyén ding. Khi
mat phang, mat sau cua rang [A mot phin cla mot hoac hai mat phing.
Trong (rrong hop nay, gde sau ¢ tél dién vudng gde (phdp tuyén) doc
theo ludi cat fuon ludon c¢é gid tri ¢8 dinh. Dao khoan ¢é dudng kinh
< 3 mm duge mai theo mot mit phing. ¢on dao khoan ¢6 duding kinh
> 3 mm duogce mai theo hai miit phitng F v R (hinh 16.9a).

Tinh géc quay cia dao gd dao duge thue hién nhdf cdc thang chia
do 0, 0, vit B;; (hinh 16.9b). Cic géc O, 6, va 6, ¢6 gid tri duong khi
quay ddu gd dao theo chiéu kim déng hé d6i vai mdi thang chia do.
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Hinh 16.9. So dé mai dao khoan theo cdc mit phdng:
a) dao khoan: b} ddu gd dao.

Mai siic dao khoan theo cdc mat sau doi héi phai ¢6 phuong phip
diéu chinh may chinh xdc. Bang 16.13 la cdc cong thic gd dau mai.

Bang 16.13. Cdc céng thire tinh goc ga ddu mai

Phuonyg an gd
daw madi

D¢ mai dao khoan
theo bé mat

B¢ mai dao khoan
theo bé mat

0, =0

9“30

! 128, = 12018 120, = tge.(2ctgy - 1g0)
1p0,, = tge .cos0,, 120, = 128 .cosly
0,=0 0,=0
i 1gl);, =120 120, = 128 - 2c1gy
tee tge
10, = tef L=
o cos 0y, e cosd,,
0('. =0 O('. =0
. g0, = c1g0 120,, = ctgy - tg0
¥ Fi A — g
120, = e (a0, = tge(2eagy — gl
costh, cos@y,
Ghi chi: € = 90" - p; 2¢ - goc dinh.

Xac dinh cdc gée quay coa dau mai duge thuc hién theo céc thang
chia d6 6,6, ; 0, tinh tlr vi trf ban dau cda ching (hinh 16.9b).

Cic goc 8, 0y, ,, 0,, ¢6 gid tri duong khi than dau mai quay theo
chiéu kim dong ho. Bang 16.14 13 quy trinh cong nghé mai sac dao khoan

rudt ga hop k
384
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Bang 16.14. Quy trinh cong nghé mai sde

dao khoan rudt ga hop kim citng

Nguyén e Mdy mai sic Ché do cat *
_mefg S0 do gd dit Vb 48 mai vV, | S 1S, v,
[
N Mdy mai tron
L. Mai ranh Agoai
thodt da . Ba mai: 0,01
i TMIK3923- 25 - + 15
= 3 40CM I -M3K 0,03
2. Mat tho May mii tron
phin tru ngoii 2 | 002
cGa manh Pd mai: 25 = + L5
hop kim K352 5 - 3 004
cung 40CM1-M3K
3. Mai sic
mit sau May JA64]] 12 5 0,08
trén phiin D4 mai: + + + -
tru dé 6 JK-K3925- ., 15 | 10 | 0,12
goC 40CM1-M3K
o =20£3"
4. Mai tinh Mdy mai tron
phan try ] ngodi 20 | 0,01
clla manh Bi mai: + + + 15
hop kim = T ATIN 25 2 002
cing N = R ' ACQ6-851-
8 \ 100
5. Mai sic
thod mat sau Miy 3A64M
cua ludi cit Di mai: 12 5 10,08
chinh dé cé YK-K3925- + = + -
goe 40CMI-M3K | 15 | 10 | 0,12
o, =24+3°
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Tiép bdng 16.14

N{_zuyen S0 d6 g dat Mzi\y n}iii sac, Ché do cat *
cong viv dd mii v, S, Sy V. |
a. Mai sic
thé mat sau
cua ludi it
zg’ggfe Mdy 3A64J1 | 12 | 5 [0,08
@ =16+3" P4 mai: * + + -
v to phdn ;i(l}{C—MK39251- 15 10 10,12
vat mép I-M3K
bing 1/2
chiéu day
manh hgp
kim ciing
Miy 3A64M
) Da mai: 18 | 0,03
7. Mai sic AYK- = - - -
mat trudc ACIIO - 20 2 1005
[2ZMU-M5-
100
8. Mai sic
tinh mat My 3A64M
sl cud D4 mai: 18 | 1 |003
Iudi cat -;L'I“I?" e
chinh dé cé ¥ : -
géc ACITIO - 20 2005
o :16i3u IZMH'MS'
v tao phdn 100
vt mép
bang 1/2
chidu day
manh hop
kim citng
Ghichit: V 7: R .=1,25 pm; R, =6,3um.

¥V 8: R,=0,63 pm; R, =3,2pm
V 9 R.=0.32 um; R, =1,8um
* V- van toc dd mai (mm/gidy); S;- chay dao dgc (m/phit);

S, chay dao ngang {mm/hanh trinh kép);

Ng.

V.- van t8c quay cilla chi ti€t (m/phat).
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16.4.2. Mai sdc dao doa

Dao doa bang thép dung cu duge mai sic sau khi nhiét luyén. Véi
hai 16 tam & hai déau ¢6 thé ti€n hanh mai sic mat truée ciia ring dao doa,
mat sau cla cdc rang cit v cdc rang hiéu chinh. Bang 16.15 13 quy trinh
cong nghé mai sic va mai nghién dao doa may hgp kim citng, con bang
16.16 1a quy trinh cong nghé mai sac lai (sau thdi gian [am viéc dao bj
mon cdn mai sic lai).

Bang 16.15. Quy trinh céng nghé mai sdc
va mai nghién dao doa hop kim cing

Nguyén c Mdy mai sic va Ché do ci *
cong S0d6 pd dit di mai Vy 5, S.e V.

Miy mai tron

1. Maij tho ngodi

phin hiéu Pa mai; 2 002

chinh [MTTIK3925- 25 + + L5
40CM1-M3K 3 (004

2. Mai séc

thd mat Miy 3A64M 5 {008

trudc bi mai: 15 + + -
YK-K3925- 10 10,12
40CM1-M3K

3. Mai sic 5 | 0,08

the mat saw L5 = + -

clta phin Miy 3AG4M o |02

rang hiéu bd mai:

chinh dé HK-K3925-

o thanh 40CM I-M3K

1udil/2
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Tiép bdng 16.15

Nguyén N Méy mai sac va | Che do cat *
cong Sa dd g dit dd mii v. s, [ 5. ] Va
. 5 0,08
thd mit sau 10 ] 012
¢ phin vit . .
mép din ' |
hudng i
259 |
< Mdy 3A64M |
- D4 mai:
o HK-K3925-
40CMIi-M3K
5. Mai sic
thd mat sau 5 0,08
& phdn con 15 -
cét o | 012
237
: Mdy mai tron
6. Mai tinh ngoii 20 l 0,01
phén ring P4 mai; + + 5 15
hiéu chinh 25 2 | 002
ACI6-851-100
7. M Méy mai tron 20 1 0.01
phén con ngoiij + + + 15
nguge trén D4 mai: 25 2 | 0,02
phan rang ATITI
hiéu chinh ACO6-8B51-100
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Tiép bdng 16.15

N Nguyen P '- Mé_\-‘ mai sdc va | Ché do cat *
cong Sa d(_) gd dat _da mai Va S, Se V.,
-
8. Mai sic 18 I 0,03
tinh mat - - - -
trudce 20 2 0,05
Miy 3A64M
Dd mai:
9. Mii siic AHK 18 1003
tinh mil | ACT1IO - - = ‘ -
sau O phin 127U-100 20 20005
rang hic¢u
chinh
| -
10. Mai sic ‘ 18 | 1 003
mat sau & ; - -
phan vit 20 2 1005
mép din
hudng
. \;’
'
T
11, Mai sic ‘.;;'.Wi}.\ Miy 3A64M
tinh mit AR D4 mai; 18 1003
sau & phan E UK . - . -
con cat i s ACTILO-12MM- 1 20 2 1005
¥-f’j 100
RPN S A
L ."¥‘.".’
R i
Ll
T4
b
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Tiép hdng 16.15

Nguyén <o Miy mai sic va Ché do cat *
cong 30'do gd dat &4 mai v, [ s | 8. | Va
. Miy3A64M
12, M
. gh%’:‘mm Di mai: 25 | 05 0005
trdic © | Xem s &8 O nguyén cong 8 AUK . - + -
ACO4-5B1-50 30 1 0,01
13, Mai Mdy 3A64M
nghier: mat Xem su dé & nguyén cong Pd mau: 25 1 0,5 |0.005
sau & phan ' AUK - N b )
con cit ACO4-5B1-50 3G l O,Q]
14, Mai
nghién ludi Miy tién
cit trén 0.3 23
phdn ring Bot kim cuong: = - +
hig¢u chinh ATI28-AT114 0.8 25
Ghichii: V 7: R, = 1.25 pm; R, = 6,3um.
V&R, =063 um; R, =32um
V9 R =032 pn; R, = 1 .6um
* V- van 18c dd mai (mm/giay): Sy- chay dao doc (m/phaty;
Sy~ chay duo ngang {mm/hanh trinh kép);
V- van tdc quay cii chi i€l ¢m/phiit).
Bang 16.16. Quy trinh céng nghé ndi sdc
lai dao doa thép gio
i o s Mdy mai sic Ché do cit *
Nguyén con Sa dé ga dat NI :
) & Ba va dd mai V, S Sk
; H
1. Mai Vi
nghién mit Miay 3A64M 30 0,01 0.5
trude dé tao
gdc can thiét ﬂ
2. Midi sic
matl sau cla
rAng < phin av 3 25
con cat cho May 3A64M + 0.02 0.7
dén khi hét 30
vEl mon
3. Mai
nghién mat Mdy 3A64M 30 0,01 0,5
sau & phin
con cat dé
140 goc cdn
thict
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Tiép bdng 16.16

Ghi chi: ¥V 7: R, = 1,25 pm; R, = 6,3um.
VI R,=0.16um; R, =08um
V- van 16¢ da mai (mm/gidy); S,- chay dao doc (mmy/phiit);
S.;- chay dao ngang (mm/phut);

16.4.3. Mai dao phay mdt ddu va dao phay ngén

V& nguyén tic, mai sic vd mai nghién dao phay mat ddu rang
chdp dugc tién hanh theo hai budc:

- Budc thit nhét: mai sdc so bo timg ludi dao trude khi 1ap ghép.

- Buéc thit hai: mai sdc tinh cdc 1udi rang sau khi 1ap ghép.

Mai sdc va mai nghién dao phay mat dau lap ghép dugc tién hanh
trén may mai sic van ning trong dd ga chuyén ding (hinh 16.5a).

Mai sic lai (sau khi dao bi mon) duge thuc hién & dao di lip
ghép. Bang 16.17 1 quy trinh cong nghé mai sdc va mai nghién dao phay

mat diu ring chap.

Dao phay ngén
rinh xodn hgp kim
ctng dugc mai sic va
mai nghién trén mdy
3A 645 bing did mi
loai A3T vé1  goc
nghiéng 15",

Khi gd dao
phay cén chd ¥ sao cho
vét ti€p xuc gilra 1dp
kim cuong cua dd mai
va bé mat dugc mai sic
khong ther mic phing
ma theo dudng thing
(ti€p xidc dudng). Diéu
nay cé thé dat dugce
bing cdch xdc dinh géc
trién khai o, cda ddu
mai vd bang khoang
cdch tam H cia d& mai
va dao phay (hinh
16.10).

®
3
w @

/ 5
o
7 Dudng / E
fé_m dao 3
7 &/

Hinh 16.10,
Xdc dinh goc trién khai t6i uu ctia dd mai.
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Bang 16.17 1a cdc thong s diéu chinh mdy mai sdc 3A64M dé
mai sdc va mai nghién mat trude cla dao phay ngén rinh xoén.

Bang 16.17. Cdc théng sé didu chinh
mady mai sdc 3A64M (hinh 16.10)

a RII | Rd l h w ‘ Y l \ I L H
(do) mm L Bo | mm
15 42 75 a0"15° | 592 ¢
20 a6 70 1 42°50° | 62,2 |

30 o 60 397 67,1
(s 50 55 0 75 o3l | 597 ]

) 46 i 44715 T 59,

20 50 15 T 70| 550" | 618
SUURRE. R I N A _ .00 457 | 0668 |

1 40 35 5 70 [38%0" | 607
15 38 45 | T 75 | 3630 | 597
40 6.5 0 60 3815 | 695
& - goc nghiéng caa lap kim cuong, ]|

Bang 16.18 1a quy trinh cong nghé mai séc va mai ngién dao phay

mat dau hop kim cing.

va mai nghién dao phay mdt ddu hop kim cing

Bang 16.18. Quy trinh céng nghé mai sdc

! o i< oa s Miy maj séc Ch& do cal
b Nguyén cong Sodd ga dat Vi d4 mai v S S
1. Maj siic
mat sau dé cd
goc ¢ vi géc
P May mai
3A64M
N Da mai: I6
2. Mai sac
mat sau phu AYK + | 0,02 10
dé ¢6 gée a, 150% 10x3x 18
' VA @ x32ACI12M -
i 100
3. Mii sic

phén vit mep
dé cé gie o.
vl g6c

V 8: R =063 um; R, =3.2um.
V 9: R =032 pm; R, =1 6jm
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Tiep bdng 16-18

Nguyén cong

So dé gi dat

May mai sic

Cridocat |

6. Mai nghién
' phin vit mép
dé co poc o,
PV goe g,

V 9: R,=0,32 pm; R, =1 .6um

_ v dd mai T T S,

' 4. Mai nghién

~mat sau dé g M rmai

cO gde o vi A-A 3 d M

poC O N RN (PR '
_____ _ 0N "/ AYK 25 0005
' 5. Mai nghién Y oem 150 i0vdx |+ £ S0
© mat sau phu AR 33 el - 30 | 001
| d¢ ¢6 goc «, ‘Q{*“\'}’ o 0K
v goc ¢, T G .I

!

I
i

:Ghi chd: V- van toc dd mai (m/giay): 5,- chiay dao doc (mmdpindt;

8.~ chay dao ngang (mm/hanh trinh kép):

Bing 16.19 14 quy trinh mai sdc vd mai aghién dac Loy nedin
ranh xoan bang da mati kim cuong rhin tao.

Bang 16.19. Quy trinh céng nghé mdi sdc va mai ngh 6+ duo
phay ngon ranh xodn bang da mai kim cuong nhan . ;o

Nguyén o ai oo May mai sic var | S Chédacatr |
cong 30 d6 g dat dd mi Voo 1S | s,
) T
I. Ty May 3A64M g
sach xi Pima IT | 7
han & mit 340CMIT-CMT
tru vi mat !
diu
—2. Mai ’Mit)"f‘lBl ? 1.0 0.02
ring theo Pd mai: K325- 15 - -
duong 40-CMIK 20 | 003
kinh
3. Mai :  Mdy3Blo C.05
- Pd mai: K325- .
rang theo 10-CM3K 12 +
Mat dau 0,01
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Tiép bdng 16.19

Nguyén Cioas May mai sde va Ché do cat®
cong S do gd dat dd mai V.1 5 | s,
4. Mai Miy3B12
dudi dao Di mai: e | ] 02
3E25CM1- - - -
CMK 1,0 0,03
. !
.. — > Méy 3A64M 16 1 1.5 | 00l
mf_l'[ f::;:(lx Af Treoa T | Damai: AT- | =+ - -
cita rang . E}ﬂjf 125x3x1.5 20 | 25 | 002
S . ACIIIOMI-100
LAl
5
Miy3B12
6 Mai P4 mai: ATIF- l 0,005
6. Mai 250x15%5 20 " N
tinh rang ’ '
theo ACTIS- 1,5 0,01
duting ACITIZM1-100
kinh
. Miy3B12
7. Mai
tinh rang D4 mai: ATIB 0.003
lhco ]'na{ 250X IOX3 20 : =
dau 0,005
ACTI8-
o v ACITI2MI-500
-3
8. Mai sic May 3A64M
mar sau Dd mii: A3T- 20 I:5 U'_Ol
cua rang 125%5x%3 2‘5 0 ‘02
ACTT12M¥- 100 i '
9. Mai May 3A64M
nghién D4 mai: AYK-
- 20 ] <
it sau 125x5x3 = 0,005
cud rang ACM40-
ACM28E-150
10. Mii May 3JA64M 0.5
mat trudc Pd mai: AIT- 20 0.01
cha ring @ 100x2x2 0T7 |
mdt diu AC05-ACO6E- ’
150
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Tiép bang 16.19

Nguyén cong o Mdy mai sic va Ché do cat*
S0 do gd dat dd mii v, | S, Se
L1, Mai sac
mat sau cua 1.5 002
ring & mal N Mdy 3a64M 20 + +
ddu dao ro e Pd mai: AUK- 2.0 0.03
12. Mai 125%5%3
nghién miit ACTI&- 0.5
sau cla rang ACTTI2MS~100 20 = 0,01
o mat diu 1.0
dac
Miy 3A64M .
Pia mai: 10
e 20 + 0,01
13\. Mai sac AYK-125%5%3 1.5
phin vit mép ACOS- "
cia rang ACDOBE~150
* V- van toc dd mai, m/gidy.
S, chay dao doc, m/phat.
5,.- chay dao ngang, mrm/hanh trinh kép.

16.5. Mai nghien dung cu cat

Hién nay c6 cdc phuong phdp mai nghién dung cu ¢t sau day:

- Mai nghién bing dd mai.

- Mai nghién bang dd mai kim cuong.

- Mai nghién dién - héa - co khi.

16.5.1. Mai nghién bang dd mai va dd mai kim cuong

Trong thurc t& san xudt ngudi ta su dung rdng rai cdc phurong phap

* mai nghién dung cu cit biang d4 mai hoac dd mai kim cuong, thoi da mai

va dai mai. Hinh 16.11a 13 so 46 ga dat dung cu cat khi mai nghién gang
bang bot nghién, com hinh 16.11b Ia so d6 mai nghién bing dd mai.

b |
=

Hinh 16.11. Cdc so dé mai nghién dung cu cdt.
a) mai nghién béing dia nghién gang; b) mai nghién bdng dd mai.
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Mai nghifn dung cu ¢di duge thuc hién theo Nudi ci. hep ¢6 bé
Sty 2+ 3 mm.

Bang 16.2C 1a dac tinh cua vat liéu hat mai, dd mai v dia n hién
ditge ating d€ mai nghién dung cu ct.

foMdy mai nghién.

Mdy va 8o gd de mai nghién dung cu cdt ¢iing tuong tu nhu ma)

: doé gd dé mai sic. Tuy nhicn, cé mét s6 mdy chuyén ding dé mai

ngiuén nhu: 381M, M®D81 (3674) va C - 194, May 3518M duuc ding dé

RN 11ghiCn cac loal dao doa tru va dao doa c6i.. Mdy C - 194 duge dung
?¢ mai v mai nghién cic loai dung cu cét ¢6 kich thude nho.

Bang 16.20. Pic tinh cia vdt liéu hat mai, ddé mai va dia
nghién dé mai nghién dung cu cat

re Val ficu hat ‘I-l‘lfl_i‘ _ bia nghién Piomai
Lo ad vat 1 . Putmg | Chidu " Puding
Thon( | Hinth Lt . "Hinh :
Iéw dure cy AW hat kinh can ne s kinh
s 8O f dang Bac tinh | diang - ;
I T o {mm) {min} i ot mm) ¢
. | 125
! i_!ung vacitt | Korun: | 3-M1 . o K3-KY(6-3); | 11TT; |
: L3 e . T30 N . ' EN i
lotiut | cacbic | 5-My | TTL 29053001 2535 1 00 g | gk .
buanig thép bo | ACR-AC3-100- ’
:' ¥ . l i
R s - ; B © S R
Drewg cu cdg | K [MaMI | | ; |
|']mnﬁl;ﬁu ci cuony:; (-M7 1 K3(o-5). ! P25
b e cachit LTI [250<3000 2543 1 OM2B o+ |
| bor 1 ACE-ACM- -{ yg | 150
o kim Ca‘l.c‘bn | o-MZy : 40-100-0
o silic i ; ;
Dung cu e , K7(6-3) | UKz | 50
ungeu cat jRoruny e Lgagsp |5 | KaRTE-3N | K 4
i nhiéu luct cachit | T C1-CM2-b LT -
bine thep | sitic | 9TM7 ACR-AC3- LT} 50
Seung o | 106-0 I
H .

[
! .
(Dupgcu et Kim  [M4-M1i

- - K3(6-5); ' UK; 50
L N = - . B
Inhiéu ludi ! cuong; {_f_\‘ S0+ 150 515 | CM2B ; . | I
‘bing hop | cachit | 6317 AC6-ACM-40- 150
ikim cung bo: ‘

L
|
] i
H T
i i
1

50-0

Gia cong trén may C - 194 dugce thue Ei2n bang hai d4 mai dang
dia; d& mai bén trdi dung dé mai, con d4 mai hén phdi ding dé mai
nghién. Mdy nay c6 hai d6 g4, ot dé mii nghién dao tién vi mot dé mii
nghién dao phay va dung cu cas -5 dudi try.

Cic mdy van nang duge ding dé mai nphién cic loai dung cu cit
¢é nhiéu ludi.
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2. Chi tiéu cong ngh, va ché do car

Bdng 16.21 la cdc chi iiéu cong nghé cua cdc phuong phup mi:
nghién dung cu cét, cdn bang 16.22 1a ché dé cat khi mai nghién.

Bang 16.21. Chi tiéu cong nghé ctia cdc phising phip
mai nghién dung cu cdt

T —_

Vit lidu vt i Luong héc ! L3 mon cia vin iéu

Cap do ncng

dung cy mai | VAt ]i(:uidt_mg <u kim loai | hat :0fd so vdi luong bé mit m:
nghién cat (mmYphity | bée kim loai (1) nghién
- i — . R R
L Thép dung cu 8+ 10 | 3-8 G ool
Botmai Hop kim cimg 0+15 | 150 "
— [P
Thép dung cu 50 = 80 150 i 10
P Hap kim cing 50 = 60 200 ' B .
bamai 4 o kim gom 15205 250 ' Y !
|
-1
D mai kim ' :
cuong khong ) ] . .
c6 dung dich 15+ 20 5+ 10 myy 10+ !
tron ngudi
Pa mai kim HU[) kim Cff]1g
cuong cd cé ) ] )
dung dich tron 40 + 60 5+ 10 mg/g i
ngudi
Bot mai kim .
cuong l i 014
Bang 16.22. Ché dé mai nghién dung cu cdit
Vat ligu vidung cu | Téic do mai | Chay dao doc Chay dao ngang Ap huc
mai nghién {mfgiay} (m/phiit) (mmy/banh trinh kép)] (kG/em?)
Bot mii 1525 Pén 0.5 - 0,2+03
P4 mai:
C6 dung dich tron
nguoi 25+ 30 0,5+ 1,0 ben 0,61 -
Khéng ¢4 dung dich
tron ngudi 30+ 35 1.0+ 1,5 0,02 - 0,03 -
P4 mai kim cuong 30+ 35 03+0,7 0,01 = 0,005 -
Bot mai kim cuong 1.5+25 1,0+2,0 - 075+ 1,0
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3. Dung dick tron ngugi

\ Dung dich tron ngu¢i ding dé gidm do mon cla d4, tang do bong
be mit va ting nang sudt gia cong.

4. Do ga mai nghién dung cu cdt

Hinh 16.12 12 d6 gd mai nghién dao tién trén mdy 3818M.

Hinh 16.12. D6 gd mdi nghién dao tién trén mdy 3818M.
1. ban quay; 2. d€ gd; 3. dai gd dao;
4. dia nghién; 5. than gd; 6. 16 xo; 7. dai 8¢.

bé¢ gd 2 dugce kep chit trén ban quay [ clla mady. Dao tién duge
kep chat trén dai gd dao 3 v nghiéng mot géc twong déi so véi dia
nghién 4. Géc nghiéng g dao duge thuc hién bing cich xoay dai gi dao
trong mét phing nim ngang vi xoay nghiéng ban méy. Dai 6c 7 va 10 xo
6 c6 tdc dung d€ diéu chinh va &n cho dao 1y st vao dia nghién 4. Dich
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chuyén tinh tién di lai cia than gd 5 duge thue hién bing tay hoic thong
qua cd cdu co khi.

Qud trinh mai nghién dao tién bang bot nghién dugce tieén hanh
nhu sau: trude tién mai nghién mit sau r6i sau dé mai nghién mat trude
va dinh dao. Truée khi mai nghién, bé mit dia nghién 4 duoc boi mot 16p
diu hoa, ding tay trdi xoay dia nghién rdi diing tay phai bop ong bot
nghién dé cho bot nghién dinh vio dia nghién (dia nghién bing gang c6
duong kinh 70 + 100 mm).

Trude khi mai nghién, ban mdy phai dugc didu chinh sao cho ludi
cit cia dao ndm & chinh tam & dia nghién hoac cao hon mot chat, Khi
mai nghién bdn kinh cta mii dao chiéu quay ctia dia nghién phaj nguoc
chiu v&i chiéu quay ciia dd mai sic, ¢6 nghia la theo chiéu tir than dao
dén dinh dao.

D€ nang cao nang sudt khi mai nghién va dé cho dia nghién mon
déu thi dao trong qué trinh mai phdi luon luén dich chuyén theo phuong
huéng kinh.

Khi mai nghién bang d4 mai hat nho thi dao dugc gd 6 dinh trén
étd quay ciia mdy mai sic van ning.

Mai nghién dao hgp kim cing duge thyc hién bang da mai kim
cuong véi do hat thy thudc vao do bong bé mat cin dat.

Céc loai dao doa hgp kim cimg duge mai nghién trén mdy mai sic
van nang nh& d6 ga chuyén ding dé tr dong cap bot nghién (hinh 16.13).
Trén than 1 cha d6 gd ¢6 lap tryc chinh 2, trén truc chinh 2 ¢6 1dp dia cip
bot nghién 5. Trong qud trinh 1am viéc, 16 xo 3 ludn ludn kéo dia 5 dé né
ty sdt vao dia nghién 7. Ap lyc cia 10 xo < 3kG, vira di dé cho dia nghién
7 lam quay dia cip bot nghién 5. T6c d6 quay cla dia cap b6t nghién 5
khong duge vugt qua 1,5 + 2 m/gidy.

_ Bén trong dia 5 ¢6 budng 6 dé chita bot nghién, con & miit ddu cha
dia 5 ngudi ta khoan 16 4 dé€ khi dia 5 quay, bot nghién dugc phun vao
viing gia cong trén bé mit caa dia nghién 7. Nhu vay, qud trinh cdp bot
vao ving gia cong dugce ty dong héa hoin toan.

Cén hru y, khi mai nghién dao doa hgp kim ciing pnai gd dao
(chong tam hai ddu) sao cho mit trude cén nghién clia dao dugc ty sat vio
mat ddu cla dia nghién. Thoi gian mai nghién moét dao doa 6 Wi véi
duong kinh 235 + 30 mm khoédng 6 phuit.
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Hinh 16.13. D6 gd cép bot nghién tur déng.
1. than gd; 2. truc chinh; 3. 16 xo; 4. 16 phun bot nghién;
5. dia c@p bot nghién;6. budng chua bot nghién; 7. dia nghién,

16.5.2. Mai nghién bang dién — héa — co khi

b€ mai nghién dung cy cit hop kim ciing bang phuong phip
dién - héa - co khi ngudi ta ding céc foai d4 mai din dién va dung cu kim
cuong dan dién.

1. Mai nghién bang da mai ddn dién

Dung cu cat va dd mai dan dién dugc ndi vao ngudn dien xoay
chiéu (hinh 16.14a) thong qua mot bién trd didu chinh. Hat mai | tao ra
khe hé gilta chat két dinh dén dién 2 vA dung cu ciit 3. Khe h& nay fuén
luon duge cip chit dién phan nhd moét mdy bom chuyén ding. Khi cé
dong dién di qua, anot (dung cy cit) bi an mon, nhitng hat hop kim bi an
mon 4 duge ddy ra ngoai vung gia cOng nhd nhtmg hat mai 1 cia dd mai
dan dién quay.Do bé mit ca dung cat duge mai mdn bing phuong phip
di¢n — héa cho nén tudi bén cha d4 mai téng 1&n nhiéu 14n. Nang suft va
chat lugng bé mat mai nghién phu thudc vio dong dién. Mai nghién tinh
c6 thé dat do bong cap 10 + 12 khi dién thé vao khoang 10 + 15 V. So dé
mai nghién bang d4 mai din dién dugc thé hién trén hinh 16.14b.

D3 mai dan dién | duge ndi v6i ci am cla dong dién xoay chiéu
nhd cong tic 2. Dung cy cét 3 thong qua bién trdy 4 (dé diéu chinh cudmg
d¢ dong dién) dugc ndi véi cue duong cia dong dien xoay chiéu. Viing
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gia cong (gitta dd mai | va dung cu ciit 3) duge cung cép chat dién phan.
D4 mai dan dién 1 quay vdi toc dé 20 + 30 m/giay, con dung cu cit 3
thuc hién chuyén dong tinh tién di lai.

+

Hinh 16.14. So d3 mai nghién bing dd mai dén dién.
a} 1. hat mai; 2. chat két dinh; 3. dung cu cdt; 4. hat hop kim bj dn mon;
b) 1. dd mdi; 2. céng tdc; 3. dung cu cét; 4. bién tré.

Truée khi miti nghién biang dd mai din dién, 14t ¢4 dung cu cit
dugc mai hoac mai sic dat kich thudc dé lai lvomg du 0,05 = 0,7 mm
theo dudng kinh. Dg béng bé mat can dat cdp 7 va sai sé hinh ddng hinh
hoc < 0,01 mm.

Mai nghién dung cu ciat bing d4 mai din dién duoc chia ra hai
budc: mai thd va mai tinh. Mai thd duge thuc hién v&i hiéu dién the
25 + 27 von va cudng do dong dién 20 + 30 ampe, con mai tinh dugc thyc
hién v6i hiéu dién the 10 + 15 von va cudng d6 dong dién 10 + 15 ampe.
Sau khi mai tinh cdn ngdt dong dien dé cho mdy 1am viéc vai gidy nhim
muc dich loai bo hét hat hgp kim cia dung cu cit c¢é nhiém anét (cuc
duong).

Chat dién moi dé mai nghién trong trudng hop ndy la dung dich
nudc cat - bo. Khi mai nghién, nude bée hoi, lam cho ndéng do cia dung
dich tang 1én, do d6 thinh thodng phai bé sung nudc (d€ néng d6 cla
dung dich tr& lai binh thutng).

2. Mai nghién bang dung cu kim cuong ddn dién

Theo phuong phdp nay thi dung cu mai nghién 1a mot dia kim
foai, trén d6 c6 gin nhitng hat mai kim cuong, nhimg hat mai kim cuong
nay nhé ra khoi bé mat dia kim loai mot luong 0,025 + 0,03 mm
{hinh 16.15).
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0,025-0,03-

35

Hinh 16.15. So ds mdf nghién dung cu kim cuong dén dien.
1. dia kim logi; 2. hat méi kim cuong;
3. chdt dién moi; 4. phoi cdt: 5. dung cu cdt

Cac hat mai kim cuong 2 dugc gan lén dia kim loai 1, dia kim loai
nay duoc néi vai cue am cla dong dién xoay chiéu. Khi gia cong do su co
sdt cha cdc hat méi kim cuong 2 va chat dien méi 3 v6i bé mit dung cu .
ma phoi cit 4 dugce béc ra.

Thanh phéan clia nudc dién moi 1a nudc va nitrit natri. Nang suat
va (udi bén clia dia nghién phu thuoc vao ham lugng kim cuong cha hat
mai. Hat mai c¢6 ham lugng 100% la kim cuong dat nang suit cit cao
nhat. Khi ham lugng kim cuong 1a 25% thi nang suét cit gidam 1,5 lan va
d¢ mon cua dia nghien tang 1én 2 14n.

Do bong bé mat sau khi mai nghién c6 thé dat cap 10 + 11. Mai
nghién bang phuong phdp trén day duoc thuyc hién trén cdc mdy mai sic
hodc mai nghién chuyén diing, vi du nhu may MA3683 ciia Nga.

16.6. Kiém tra dung cu cit

D€ nang cao nang sudt va chat lugng gia cdng trong ché tao mdy
phai c6 dung cu cit t6t ma dung cu cit tét chi ¢6 duoe khi céc thong s6
cua ching duge xdc dinh chinh x4dc bing cic dung cu do chuyén diing.

Dung cy do dugc phit trién theo nhitng huéng sau day:

- Che tao dung cu do tich cyc (kiém tra kich thudc trong qua trinh
gia cong).

- Nang cao do chinh xdc, d¢ on dinh va do chong mon clia dung
cu do.

- Che tao cdc dung cu do dé kiém tra cdc chi tiét ¢6 hinh dang
phuc tap va dudng kinh nho.
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- M& rong pham vi dng dung coa dung cu do bang cich trang bj
thém cdc d6 gd chuyén ding.

Bang 16.23 1a cdc dung cu dé kiém tra kich thudc clia dung cu cit.

Bang 16. 24 12 dung cy do géc clia cic loai duhg cy cit.

Bang 16.23. Dung cu do dé kiém tra

kich thude cia dung cu edt

Dung cu do

Kich thiae cdn kidm ra

Thang chia

Thurde do phing Kiém tra d¢ phang cia bé mat dung cy 0.l mm
Thude 4 Kiém tra chiéu dii 0,5 mm
Therde cap Kich thudc tigt dien vudng, chiéu dai, chidu sau 0.1 = 0.02 mm

Kinh lip

B rong phdn vit mép

0,01 mm

Panme

Chiéu dii va 1i¢t dién ngang

0,01+ 0,002 mm

Panme do kich

trang bi déng ho so

thudc trong Kich thudc 18 v rinh 0.01 mmm

Thude cap dong hé | Chiéu dai va tiet dien ngang 0,01 mm

Déng hé so dSal lgjch i_;u;h thude va hinh ddng cia chi tigt v 0.01 mm
ung cu cat

Thudc do trong ¢6 Budmg kinh 18 > 20 mm 0,005 mm

Calip gi6i han

Kich thude ngoai va kich thudc trong

Co cdu diéu chinh
dé kiém tra tich cuc

Kich thude ngoai va kich thuée trong

0,01 +0,005 mm

Bang 16.24. Dung cu do géc ciia dung cu cdt

Diyng eu do

Kich thiede cdn kiém trg

.
Thang chia

Duing do

Gdc, ban kinh, bé rong, chiéu cao

("; 0,1 + 0,01 mm

Dudng de 16 hop

Céc gée  dinh duo khoan

1" hede theo dnh
sang lot qua

Duémg hinh chép

Goc sau cia dung cu cit va cic gée cia chi
LiEt

]U

Thude do géc

Gée trude cla dung cu cit

"

Déng hé so vit cic
dé pd

Do ddo cia dung cu ¢t va clia chi tict

0,01 mm

Dung cu do ¢é
Lrang bj déng hé so

Gde sau va gée trude cOa dung cu cdt nhidu
lui

30" = 407

Dung cu kiém tra
dao phay hét iung

Do dong déu cia bude vong cla dao phay

£l
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Tiép bing 16.24

Dung cu do

Kich thiede odn kidn tra

Thang chia

Dung cu kiém tra

Gée trude cia dao chudt tron va dao chust

diao doa

i

dao chust phz'lng 20
Dung cu kiém tra Gée sau vi gée trudc cila d it nhié
dung cu cit nhidu I:(;c 54U vd goc trudc cua dung cu cat nhicu )
i : l
Dung cu kiém tra e . - s .
dao phay lan rang Gaéc tude, goc nghiéng cta riink xoan vit 30
Dung cu kiém tra Gaoc nglue‘ng t.:ua_]u"cn c?t ngang (cua c{ao
khoan). cdc gac khdc cia dao khoan va dao
dao khoan . & -
khoét
Dung cu kiém tra Goc trude cia bin ren ¢6 dudng kinh (0
ban ren 3+52mm
Dung cy kiém tra Cic thong s06 cla ren o
ren
Dung cu kiém tra P . ) i .
d o Prophin ¢ia dao, sai s6 cia bude xodn vit 30" 0,01 mm
40 phay truc vil
Dung cu kiém tra Gaée sau cua dao doa ¢6 dudng kinh 4 + 40 A0

Kinh hién vi

Cic géce cia dao tién, dao khouan, dao khoét,

dao doa vi dao phay

Dung cu cit sau khi mai sic v mai nghién can dudc kiém tra theo
cac thong s6 sau day: kich thude, cde thong s6 hinh hoc, do nhdm bé mat.
Kich thudc va cdc thong s hinh hoc duge kiém tra bang céc dung cu do
van nang (xem bang 16.23 va biang 16.24).

Céc hinh 16.16, 16.17, 16.18 va 16.19 la cic loal thudc do géc va
cdc loai dudng do dugc ding dé xac dinh (ki€ém tra) cdc thong s6 hinh
hoc cua dao tién va dao khoan.

Hinh 16.20 14 loai thudc do géc ¢6 thé kiém tra dugc cdc thong s6
hinh hoc clia dung cit moét ludi va nhiéu ludi.

Ngoai kich thudc va théng s6 hinh hoc, dung cu cat con duge
kiém tra theo céc thong s6 cla do nham bé mat nhu: R, (sai léch prophin
trung binh cong), R, (chiéu cac nhap nho), S (budc nhdp nhod theo dinh),
S,, (budc nhdp nho theo dudng trung binh), R, .. (chiéu cao nhip nho cuc
dai) va t, (dudng cong cua phan vat litu duge giGi han bdi prophin bé
mat). Céc thong 8 nay duge kiém tra bang cdc loai mdy do prophin,
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Hinh 16.16. Thudc do géc dé ban.
a) do goc sau a; b} do géc truée y, ) do géc nghiéng clia {udi cdt A.

V-T’/'/W// D |
ey

a} b} c)

Hinh 16.17. Dudng do goéc cé tru gd dé kiem tra
cdc théng sé hinh hoc cta dao tién.
a) do géc sau o b) do géc trudce y, ¢} do géc nghiéng ctia G cdt A.

Hinh 16.18. Cdc logi dudng do géc dé kiém tra dao khoan khi mai sdc.
a} gé¢ & dinh dao va géc thit hai khi mai sdc;
b) géc & dinh dao; ¢) géc nghiéng clia ludi ¢dt ngang.
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Hinh 16.19. Cdc loqi thudc do goc .
a} thude do géc van ndng; b) thude do géc don gidn.

b }J’
— .
[ : L @
{\‘ RSN

Hinh 16.20. Cdc so d6 kiém tra béng thude do géc
a) kiém tra goc trudc y ctia dao tién;
b) kiem tra géc sau « cla dao nhidu fudi;
c} khiém tra géc trude y cha dao nhidu ludi.
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PHAN V
DUNG CU CAT TO HOP
Mol wrong nhitng phuong phdp gia cong ¢6 nidng sudt va chit
tugng cao 13 phuong phédp gia cong két hgp qud trinh cat got véi qud trinh
bién dang déo 16p kim loai bé mat. Phuong phdp gia cong nay duock thuc

hién nhd céc dung cu cét 16 hop (cit phoi va 1am bién dang 16p kim loai
bé miit). '

CHUO'NG 17. DUNGCU CATTO HOP
PE GIA CONG MAT TRU NGOAI

17.1. Dung cu cit té hop don gian

Hinh 17.1 13 két cdu cla dung cu cét t6 hgp tic dong ciing phia.

a) 1 T ‘:/, , =
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Hinh 17.1. Dung cu cdt t3 hop tdc déng cing phia.
a) ludi cdt va chi tiét bién dang duge ndi cung vét nhau.
1. moi kim cuong: 2. dai 6¢c; 3. ang rren; 4. dao cdt; 5. than gd.
b) chi tiét bién dang duoc ndi ghép dan héi.
1. vit kep; 2.dDao cdt; 3. mii kim cuong; 4. than gd;
5. 16 xo; 6. vit diéu chinh,
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Keét cdu cita dung cu cit t6 hop trén hinh 17.1a gém: dao cit 4
duge g va kep chat trong than gd 5, éng ren 3 véi mii kim cuong | duge
lap trong dai 6¢ 2 clia than gé S. Dai 6¢ 2 ¢6 tdc dung xac dinh chinh xdc
vi trf cua mii kim cuong 1. Trong qu4 trinh gia cong mit tru ngoai, dao
cit 4 thyc hién viéc cat phoi con mii kim cuong 1 1am bién dang déo 1ap
kim [oai bé mat, nhor d6 ma chdt lugng bé mit gia cong duce nang cao.

K&t cdu ciia dung cu cét t6 hgp trén hinh 17.1b gém: dao cét 2
duge gd trong than gd 4 va dugc kep chat bing cdc vit kep 1. Mili kim
cuong 3 cling duoc g4 trong than gd 4 nhung nho ¢6 10 xo 5 va vil diéu
chinh 6 ma nd c6 thé tr diéu chinh duge fuc tic dung lén bé mat gia cong.

Céc dung cu cat 16 hop trén hinh 17.1 duge diing dé gia cong mit
tru ngoai trén mdy tién 1K62 véi ché dé cit nhu sau: chidu sau cit | mm,
lugng chay dao 0,08 mm/vong va t8c do cit 120 m/phit. Do chinh xdc
gia cong cd the dat cip 2, cdn d6 béng dat cap 9.

Hinh 17.2 la dung cu cat t6 hop ¢6 chi tiét lam bién dang bé mat
duoc gd nghiéng mot géc so véi dao cil.

Hinh 17.2. Dung cu cdt t6 hop c6 chi tiét lam bién dang bé mat duoc gé
nghiéng mot géc so vdi dao cit.
a) 1. bi; 2. bac; 3. vong bi; 4.16 xo dia;
5. vit diéu chinh; 6. than gd:; 7. dao cét.
b) 1. éng ren; 2. mii kim cuong; 3. 16 xo; 4. vit diéu chinh;
5. than gd; 6. vit kep; 7. dao cdt.

Két ciu cua dung cu cét t6 hop trén hinh 17.2a gém: dao cit 7
dugc ga va kep chat trong than gd 6. Bi kim cuong 1| (lam bi€n dang bé
mat chi tiét gia cong) duge gd nghiéng mot géc so véi dao cit. Bi kim
cuong | ¢6 thé quay tu do trén vong bi 3, vong bi 3 duoc gé trong !Jac 2.
Ca bo phan nay (bi 1, bac 2 va vong bi 3) dugc 1ty 1én 10 xo dia 4. Ap luc
cla bi | 1én bé mat gia cong duge diéu chinh bing vit 5 (vit § sau khi
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di¢u chinh xong duoc ¢d dinh bang dai 6c). Lo xo dia 4 6 tic dung lam
can bing luc cdn cha bi | 1én bé mit gia cong va dap tit mot phdn dao
dong trong qua trinh cat. Dyng cu cit t6 hop ndy dugc ding dé gia cong
phoi hop cdc loai truc cing viing c6 ty 1€ 1/d < 7. Do béng bé mat dat cap
8 v6i ché d6 gia cong nhu sau: chiéu sau cat | + 1,5 mm, luong chay dao
0,12 + 0,15 mm/vong, toc d6 cit 80 + 120 m/phut.

K&t cdu cua dung cu cdt (6 hop trén hinh 17.2b gém: dao cit 7
duge gd trong than gd 5 nho cde vit 6. Mai kim cuong 2 (c6 tic dung lam
bién dang be mat chi tict gia cong) duge gd trong éng ren | (6ng ren |
duoc 1ap én tay quay cba than gd 5). Ap lee chi sat cia mii kim cuong
2 1én bé mat gix cong dude diéu chinh bang 16 xo 3 va vit diéu chinh 4.
Dung cu cat t0 hgp nay dugc ding d¢ gia cong thép 45 trén mdy
tién voi luc cha sdt cta mai kim cuong 14 KG, luong chay dao
0,04 + 0,06 mm/vong, chicu sau cat 0,1 + 0,5 mm. Do chinh xdc cia
phuong phip dat cdp 2. do béng bé mat dat cap 8 + 9. Dung dich tron
ngudi duge dung trong truong hop nay la dau cong nghiép 20,

Hinh 17.3 1a dung cu cat 5 hop ¢6 con lan dang dia (dé lam bién
dang bé mat) dwgc ndi ghép cuing va ndi ghép dan hdi véi than gd.

Lo I

Hinh 17.3. Dung cu cdt t6 hop ¢6 con fdn dang dia.
a} 1. ngéng nut; 2. vit diéu chinh: 3. uong bi: 4. thdn gd;
5. vit kep: 6. dao cdt:7. con ldn dang dia; 8. dai 8¢;
9. vit diéu chinh; 10. i& xo dia; 11. tay don .
b} 1. dao cdt; 2. con ldn dang dia: 3. chac: 4. truc; 5. bi mat ddu;
6. bidiia; 7. lo xo: 8. dai éc: 9. dai 8c didu chinh.
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Két cdu cla dung cu cit 6 hgp trén hinh 17.3a gém: dao cit 6 cé
goc @ = 90" dugc gé trong than ga 4 va duge kep chit bing cdc vit kep 5.
Con lan dang dia 7 dugc gé trén vong bi 3 nim trong don 11 (tay don 11
dugce 1ap ki€u ban 18 trong than gd 4). Vi tri clia con lan dang dia 7 (Jam
bicn dang bé mat chi tiét gia cong) so véi dinh dao 6 duoc diéu chinh
bing vit diéu chinh 2. D¢ cang cla con lan (hay tay don) duge diéu chinh
bang vit 9. Sau khi diéu chinh xong vit 9 duoc ¢6 dinh bing dai oc 8. Lo
x0 10 ¢6 tdc dung dam bdo cho tay don 11 ludn ludn duge ty sit vao vit
dieu chinh 9. Dung cu cat 16 hop nay dugc ding dé gia cong phéi hop (cét
got va bién dang) cdc loai truc ¢6 dudng kinh 25 + 50 mm. '

Két cdu chia dung cu ¢dt t6 hop trén hinh 17.3b gém: dao cit |
dugce gd trong than g4 va duge kep chit bing cdc vit kep. Con lan dang
dia 2 ¢6 ban kinh prophin 6 mm dugc lip trong chac 3 va truc 4 nhd vong
bi diia 6 va vong bi mat dau 5. Ap luc bién dang dugc tao ra boi 10 xo 7
va dugc diéu chinh nhd dai 6c 9. Dai 6¢ 8 cd tac dung dé gé con lan & vi
tri khdc nhau thy thudc vio dudng kinh gia cong. Dung cu cit t8 hop nay
duge dung d€ gia cong phoi hop (cit got va bién dang) cdc loai truc cd
duong kinh 25 + 30 mm. Khi gia cong v6i dp I clia con lan 110 kG,
chiéu sau cat 2 mm, lugng chay dao 0,24 mm/vong va s6 vOng quay cua
chi ti€t 1000 vong/phit thi do chinh xac ¢6 thé dat cdp 3 va do bong bé
mat dat cap 7.

Hink 17.4 Ia dyng cu cit t6 hgp <6 luc cat va lue bién dang gén
nhu can bang nhau, né duge ding dé gia cong phd: hop (cat va bien dang)
cdc loai truc cé do cing vimg khong cao.

Ciu tao cua dung cu cat 10 hop trén hinh 17.4 gém: dao cit 2 duge
gd trong ranh cha than g4 1. Than gd 1 va dao cit 2 duge kep chat trén dai
gd dao clia mdy tien. O phia d6i dién cta than gi ¢6 lip ong 16t 9, 6ng 16t
nay dugc dat & vi tri gée bat ky nhes céc vit dinh vi 12. Ong 16t 9 ¢6 thé
dich chuyén doc theo truc cia 16 than gd va vi tri tuong d6i cita né so véi
chi ti€t gia cong 3 duoce diéu chinh bang vit didu chinh 11. Bi 4 (Jam bién
dang beé mat gia cong) duoc g trén hai 6 bi 6, hai & bi 6 duge 1ap trén hai
truc 7 0 trong gid 43 8 va dugc gilt bing chi tiét cap hinh chir U s6 5.

Gd dao cat va diéu chinh dp luc ciia bi duge thyc hién nhu sau:

Duo cat duge dich chuyén t6i chi &l gia cong nhdy ban xe¢ duo
ngang va duogc dieu chinh vi tri chinh xdc nhd vach chia do & tay guay
cua ban xe dao. Liic nay bi ciing co cau lam bién dang bé mat chi tiet gia
cong dudc lbi vé phia sau cia chi tiét gia cong. Sau khi dao cét uén duge
mot doan, bi ¢dn (bi lam bién dang bé mat chi 1iét gia cong) cling 6ng 16t
9 nho vit 11 dich chuyén vé phia chi ti€t gia cong dé bi tiép xic véi bé
mat vira duge gia cong. Ap luc cdn thist clia bi cén duge tao thanh nhd
dich chuyén ca dng 16t 9 dé nén 15 xo 10 mot doan nhat dinh.
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Hinh 17.4. Dung cu cdt t8 hop ¢6 tdc déng can béng,
1. than gd; 2. dao cd;t; 3. chi tiét gia cong;
4. bi lam bién dang bé mdt gia cong; 5. chi tiet ldp hinh cha U:
6.8 bi; 7.truc; 8. gid d&: 9. 16 xo; 11. vit diéu chinh: 12. vit dinh v,

Ung dung cta dyng cit clt 16 hgp nay khi gia cong truc tir vit licu
thép 50 vdi chiéu sau cit 0,5 mm, tdc do cat 45 m/phiit va luong chay dao
0.2 mm/vong cho phép sau mot lan cit - cén dat do béng bé mat cap 8 = 9
(R, = 0,63 + 0,32 jun) va tang nang suit gia cong lén nhiéu tan,

Hinh 17.5 12 dung cu ¢t (8 hop dung hai bi cdn (bi 1im bién dang
bé mat chi tiét gia cong) cé kha nang lam can bang luc cat va luc bien
dang, duoc kep chat trén ban xe dao cha mdy tién thay cho luynet dong.

Cau tao cia dung cu cit o hop ndy nhu sau: co cidu kep chat 2
dugc lap trong ranh vong clia than ga 1. Trén co cau kep 2 ¢6 lap truc 4.
trén truc 4 ¢6 kip hai thanh giang 3. Trong cdc 16 ca thanh gidng 3 ¢6 lap
cdc khdi bien dang 10. Khi dich chuyén <o cdu kep chat theo rinh vong
cua than gd 1 ¢6 thé xdc dinh vj tr{ goc bit ky clia cdc khoi bign dang
tuong doi so v6i dao cit. Truc 4 ¢6 thé dugc kep clng hoic kep tuy dong.
Ti€p xic cua bi can (bi lam bién dang bé mat chi tiét gia cong) ¢6 thé
duoc thyc hign theo hai phuong dn: tiép xtc cing va tiép xdc dan héi. Khi
1iép xuc dan hdi thi gilta bac 7 va dai 6¢ 6 cin ¢6 khe ha, Khi tiép xdac
cung céac 16 xo 8 duge nén lai nhiy quay dai ¢c 5. Lyc nén clia lo xo tdc
dong 1én dai 6¢ 11 (giita dai 6¢ 11 va bac 9 ¢6 lap vong cich xé ranh) dé
tao dp luc cho bi cidn.
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Hinh 17.5. Dung cu cdt t6 hop ding hai bi cdn.
1. than gd; 2.co cdu kep chdt; 3. thanh gidng;
4.truc; 5,6,11.dai 6c; 7,9.bac; 8. 1o xo; 10. khéi bién dang.

17.2. Dung cu cét xoay dé€ gia « >ng mat tru ngoai

Nhuge diém chinh cla cdc dung cu cét t6 hgp trén day 1a tudi bén
cla dung cu cit thdp so vdi chi ti€t 1am bién dang bé mit gia cong. Tuy
nhién, nhuge diém nay ¢é thé dugc loai bd néu st dung dung cu cit xoay.

Hinh 17.6 I dung cu cit t6 hop xoay tic dong mot phia, Dung cu
cét (6 hgp xoay nay cé cdu tao gbm dao cit xoay 1, con lan cin 2, ching
duge tdp trong than gd 7. Nh& ¢6 than g4 7 ma dao cit duge gé frong ddu
dao clia may tién. Con lan cdn 2 dugc lap trong 6ng 5 va duge kep chit
trén than ga 7 nhd duoi 8 va vit kep ti¢p tuyén 6. Trong 6ng 5 ¢6 lap 10 xo
4 vi dai 6¢ 3 dé diéu chinh dp luc 1én bé mat gia cong clia con lan cén.
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Khi gia cong bing dung cu cit 16 hop xoay nay vdi tée do cat
150 + 170 m/phit, lugng hay dao 0,28 + 0,58 mm/vong, chiéu sdu cét
0,1 + | mm va 4p lyc cua con lan céan 50 + 60 kG cho phép dat d¢ bong
bé miit cép 9.

Hinh 17.6. Dung cu cét t8 hop xoay tdc dong mét phia.
1. dao cdt xoay; 2.con ldn cdn; 3. dai 8c diéu chinh;
4. 1o xo; 5. ng: 6. vit tiép tuyén; 7. than gd; 8. dudi gd con lan.
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CHUONG 18. DUNG CU CAT TO HOP
PE GIA CONG MAT TRU TRONG

18.1. Dung cu cat t6 hop don gian

Hinh 18.1 la cdc dao chudt 6 hop dung dé gia cong mat tru trong.

Dao chuét t6 hgp trén hink 18.1a ¢6 két cau gém phin cat 1,
vong bién dang 2 dugc ché tao tir hop kim cting BK6 hoic BK6M va duoi
¢O ren 3 d€ lip vong bién dang 2. D6 déng tam cua vong bién dang 2 so
vGi cdac phin ring cit va rang hiéu chinh ciia dao chuot duge dam bao
bang nguyén cong mai dudng kinh ngoai clia vong bién dang nay sau khi
no duogc kip trén dao chudt,

aj

b)

Hinh 18.1. Dao chudt té hop.
a) 1. phdn rdng cét; 2.vong bién dang; 3. dusi dao:
b} 1. phdn rdng hiéu chinh; 2,4. vong giing;
3. dudi ndi dai cta dao; 5. vong chan; 6. 16 xo;
7. khéi rang cdn; 8. bac chan; 9. déi quat vong; 10. vit kep.

D€ gia cong con lan clha may kéo TI00M ngudi ta dung dao chuot
16 hop c6 chi tiét bién dang bing hop kim ctng (hinh 18.1b). Két cau cia
dao chudt nay gom: khdi rang cdn (chi tiét bién dang) 7 duoc che’ tao tir
hop kim ciing BK3 hoac BK15. Khdi rang can nay duoc lap trén dudi ndi
dai ctia dao 3 (theo ché& do 1ap trugt) & phia sau phén rang hiéu chinh |,
Khdi rang cén bat dau lam viéc khi rang hiéu chinh cudi ciing clia dao
chu6t ra khoi 16 gia cong, G phia sau ciia khéi ring cdn ¢6 kp bac chan 8,
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bac chén nay cé ranh d¢ 1ap cdc dai quat vong 9. Céc dai quat vong nay
dugc lap nhu sau: bac chan 8 duge dich chuyén vé bén trii, né nén 1o xo 6
& trong ranh cta vong chan 5 cho dén khi rinh bén trong (clia bac) an
khép véi ranh vong clia dudi ndi dai ca dao 3. Liic nay cdc ddi quat vong
9 dugc 1ap vao rianh vong ciia dudt ndi dai ciia dao 3. BE rong cha daj quat -
vong ding bing bé rong clia rinh vong & dudi néi dai cta dao 3. Dé cho
cdc dai quat vong khong bj roi ra khi dao chudt lam viéc, ngudi ta diat mot
miéng dém gilta cic dai quat vong va ¢& dinh né bing vit kep 10.

Hinh 18.2 1a dung cu cdt 16 hgp c6 cdc chi tidt can (lam bién dang
bé mat) dugc ldp thanh ba hiing ndi tiép nhau.

Hinh 18.2. Dung cu cdt t8 hop ¢6 cdc chi tiét cdn
duge Idp thanh ba hang néi tiép nhau,
1. than dao; 2. dao cdt; 3. véng gdng; 4. bi cdn; 5. vong cdch;
6. cdc chi tiet dinh vi mat con; 7. 16 xo; 8. bac diéu chinh: 9. dai dc.

K&t cdu cta dung cu cit 6 hop nay gém: dao cit 2 duoc ldp trén
than dao 1. Céc bi cdn 4 duoc 1ap trén céc chi tiét dinh vi mat con 6, cic
bi can nay dugc ngan céch boi vong cich 5. Dao cit 2 duge ngan cdch
vGi cdce bi cdn 4 bang vong gang 3 dé tranh cho phoi khong roi vao ving
ti€p xlc gilta bi cdn v bé mit gia cong. Céc chi tiét dinh vi mat con 6
dugc lap vai than dao 1 bing then va luén ludn duge nén nhd 16 xo 7 vdi
lie nén durge diéu chinh bing bac 8 va dai 6¢ 9.

18.2. Dung cu cét xoay dé gia cong 16

Hinh 18.3 1a két cau ciia dung cy cit xoay ma ludi cdt ¢d két ciu
dang xoan vit dugc diing dé gia cong 16 c6 dudng kinh [6n (dwong kinh
140 + 250 mm). Do béng bé mat ¢6 thé dat cip 8, con do chinh xdc dat
cap 2.

Két cau clia dung cu cat xoay nay nhu sau: bac 1 ¢6 16 thong suét
dé gd co cdu cam trén tryc chinh ciia mdy. Banh rang 14 duoc 14p trén bac
| nh¢ then 11, banh rang 14 dn khép vdi truc rang 10 (truc rang 10 duge
lip trén vong cdch 7). trén phan dudi cia truc rang 10 ¢6 1ap cde dao xoay
xodn vit 8.
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Chuyén dong quay tit bac 1 dugc truyén dén dao xoay 8 nhd banh
raing 14, truc rang [0 va then 9. Cic dao cit xoay 8 ¢6 cic dudng kinh
khac nhau. Nhd dé ma qué trinh cit xiy ra ém hon. Do chinh xdc cla
phuong phdp ¢6 thé dat cip 2 + 3, con do béng bé mat dat cdp 8 + 9. Cic
con lan cin 5 dugc lap trong vong cdch 17 v duoc chan mot ddu béng
vong dém 6. Cdc con lan cin 5 xeay trén vong dinh vi 16, Pudng kinh

cua vong dinh vi ¢ thé dugc thay déi nhd vong xé ranh 4 va dai 6¢
con 15.

Kich thudc diéu chinh cia dung cu cat xoay nay dugc thay ddi
nhu sau: tir dia 19, ndi long vit 20 va Iy chi tiét dinh vi 21 ra, sau dé néi
long vit dinh vi 3 va xoay dai oc 2 mot vai vong. Quay dia 19 (¢6 chot 18

trén dia 19) véi dai 6¢ con l‘i (nh&s chat 18 nén dai 6¢ con 15 quay theo
dia 19),

Nhur vay ¢6 thé xdc dinh duge vi tri clia dai 6c con 15 doc theo
tryc cua dung cu cat va cling chinh 12 tang hoac gidm dudng kinh cia
vong dinh vi 16. Sau d6 dia 19 duoc ¢6 dinh bing dai 8¢ 2, chi tiét dinh vi
21 va vit 20. Dai 6¢ 2 duge o6 dinh bing vit 3. O ddu ben phii, cac chi
ti€t cuia dung cu cat duge ¢6 dinh bang dai 6¢ 12 va vit 13.
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Hinh 18.3. Dung cu cdt xoay c6 ludi cét xodn vit
1. bac; 2,12. dai &¢; 3,13.vit dinh vi; 4. vong xé ranh;
5. con ldn cdn; 6. vong dém; 7,17.vong cdch;
8. dao cdt xoay; 9,11. then; 10. truc ring; 14. bdnh ring;
15. dai 6¢ con; 16. vong dinh vi: 18. chét. 19. dia; 20. vit;
21. chi tiét dinh uvi.
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. CHUONG I9. DUNG CU CAT TO HOP
BE GIA CONG MAT PHANG VA MAT DINH HINH

19.1. Dung cu cit t6 hop dé gia cong mat phing

Hinh 19.1 12 dung cu cit (dao bao) 16 hgp duoc ding dé gia cong
mat phang trén cdc mdy bio ngang va bio giutng.

Dao cat 1 duge lap trong rinh vuong cua than ga 3 va duge kep
chat bang cdc vit 2, con bi cdn 8 (lam bin dang bé mit chi tiét gia cong)
cing chdt 6 duge Hp trong 16 tron ctia than ga 3. Bi can & dugec 1y 1én
vong bi 7. Vi tri clia bi cdn 8 5o véi dao cit | duge didu chinh bang vit 4
va dai 6c 5. Dung cu cit 8 hop niy ¢6 ché do gia cong nhu sau: 16¢ do
cat 25 + 40 m/phuit, chiéu sau cit 0.5 + 1.5 mm, tuoung nhé ra cua bi cin
SO vol mii dao cat 0,06 + 0,1 mm vi luong chay dao 0,08 + 0,12
mim/hanh trinh kép. Vé6i ché do cat nhu vay khi gia cong vat liéu thép
cacbon do bong bé mit ¢6 thé dat cdp 7 + 8.
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Hinh 19.1. Dao bdo t& hop.
1. dao cdt; 2. vit kep; 3 than gda; 4. uvit didu chinh;
5. dai 8c: 6. chét tru; 7. uong bi; 8, bi cdn

Hinh 19.2 1a dao phay 16 hop cit - cdn c6 chuyén dong hanh tinh
clia vong cdch (kém theo bi cén).

Két cau ciia dao phay cit - cdn ndy gém: than dao 12, trén dé cé
lap dao cat 4 (nhd chém 11 va vit kep 10) va than diu cén 7.

Qua trinh cdn bé mat gia cong duoc thyc hién bing céc bi cin 6,
céc bi cdn nay dugc kap cdch déu nhau trong cdc rinh ciia vang cich 8.
Vong cdch 8 c6 thé quay ty do tuong d6i so véi dau cin nhd vong hi 9,
Cac bi cdn 6 duge dinh vi (rén vong chan 5 ctia vong bi mat dau (vong bi
mit dau dugc 14p trong than cua ddu cén 7).
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Mai sac cdc dao cat 4 ¢6 thé duge thuc hién & trang thai lip rap
(thanh dao phay) hodc & trang thdi riéng 1é (mai sdc timg dao riéng biér).
Do ciang (luong nho ra cua bi cin so véi dinh dao cat) duoe didu chinh
bang dai 8¢ 3. Ap luc cla bi can 1én bé mat gia cong duge tao ra nhis 1o
xo dia 2 va dai 6c |,

Gia cong biing dung cu cit t6 hgp ndy v6i do cing 0.05+0,1 Smm:

jugng chay dao 0,03 + 0,08 mm/vdng va chiéu sau cit | + 3 mm cho phép
dat d6 béng bé mat cip 7 + 8.

Hinh 19.2. Dao phay t6 hop cdt - cdn.
1,3. dai 6¢; 2. 16 xo dia; 4. dao cdt: 5. vong chdn; 6. bi cén;
7. than ddu cdn; 8. vdng cdch; 9. vong bi; 10. vit kep;
11. chém: 12. than dao.

19.2. Dung cu cit té6 hop dé gia cong ciac mat dinh hinh

Hinh 19.3 1a dung cu cit (5 hgp dé gia céng mat ciu.

Két cdu cha dyng cuy cit t6 hop nay gébm: chac 6 dugce lap trong 6
bt trugt 8 va 6 bi mat ddu 7. O bi trugt § v 8 bi mat ddu 7 duoc kip
trong than ga 9, than ga 9 dugc kep chit trén dai ga dao clua mdy tién.
Con lan cdn 4 duoc lap trén truc g 3 vi trong 16 cba bac 5. O phia trude
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cla cdc con lan cén 4 (theo dudng kinh) ¢é gé cdc dao cét 2.

Bac 5 (cung con lan cdn 4) ¢6 thé xoay xung quanh truc cta nd,
nh& d6 mé c6 thé ga con lan & bat ky vi tri ndo dé thuc hi¢n goc chay dao

mong mudn. G con 1an ¢dn & vi tri nao d6 duge thuc hién nhd thang chia
do & mat ngoai cia chac 6.
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Hinh 19.3. Dung cu cét 18 hop dé gia cong mdt cdu,
1. chi tiét gia coéng; 2. dao ¢dt: 3. truc gd; 4. con lan cén:
5. bac; 6.chac; 7. 8 bi mat ddw: 8. 8 bi truot; 9, than gé

Khi gia cong chi ti€t 1 duge gd chéng tam hai ddu trén mdy tién.
Do con 1an cdn 4 dugc gd nghiéng mot goc so véi mat phing quay cia chi
1i€t, con chac 6 lai quay xung quanh truc ctia né (clia ddu dao) cho nén
khi gia cong dung cu cit 16 hop thyc hién qud trinh cit phoi va qud trinh
bién dang I6p bé mat cia chi tiét. Do bong bé mit duge gia cong bang
phuong phdp nay c6 thé dat cap 7 + 8.

Hinh 19.4 1a dung cu cét t6 hgp d€ phay cin rang. Két cdu clia né
gom: cdc con lan cdn 5 duoce 14p trén truc gd 4, truc g4 ndy (ciing céc con
lan cén) dugc gd trén ranh 3 cla dao phay 1. Kich thudc ciia céc con lan
cdn 5 tinh theo dudng trung binh 7 16n hon kich thudc chia céc rang 6 cla
dao mot lugng bang do cing cén thiét dé 1am bién dang bé& mat chia chi
ti€t gia cong. Cdc con lin cdn 5 va cdc riang 6 clia dao duge b6 tri so le
nhau. Truc dé gé céc con lan cdn (truc ga 4) duge gd trén hai vong chan 2
¢ hai ddu dao phay.

Khi gia cong, ring dao phay cit phoi ¢ ranh rang con cdc con lin
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lam bi&n dang bé mat rfmg bo bong bé mat rang duge gia cong bing
dung cu cit 16 hgp ndy cé thé dat cdp 8.

Hinh 19.4. Dung cu cdt t6 hgp dé phay - cdn rdng.
1. dao phay; 2. vong chin; 3. ranh dao phay; 4. truc gd:
5. con ldn cdn; 6. rdng dao phay; 7. dudng trung binh.

Hinh 19.5 Ia dao chuét t6 hop dé gia cong then hoa. K&t c4u cla
dao chudt nay gém: cdc con lan cdn S duge lap trong cdc ranh 4 ciia than
dao 3. Cédc con lan cén nay duoc ty 1én pittong 6, pittong 6 duge 1ip trong
16 clia than dao 3 nh& 10 xo 2 va chot |,

Dao chudt t6 hop l1am viéc theo nguyén 1y sau ddy cdc ludi cat
cua dao chudt thyc hién qud trinh cit cdc ranh then hoa, con cdc con Fan
cin 1am hién dang bé mat rinh then hea. Trong qua trinh gia cong, cédc
con lan cdn ddy pittdong 6 vé vi tri ngohi ciing & phld sau. Truée khi gia
cOng, pittong 6 dudi tic dung clia 10 xo 2 dich chuyén vé vi tri ddu tien &
phia trude (16 xo 2 kéo pittdng 6 vé phia trudce).

Hinh 19.5. Dao chuét t6 hop dé gia c6ng then hoa.
1. chét; 2. 16 xo; 3. thdn dao; 4. rdnh cta than dao:
5. con ldn cdn; 6. pitténg.

Céc dung cit t6 hop trén day duge ding trong san xuat hang loat
16n va hang khaoi.
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