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LOINOI PAU

Plutong phap cdn kim loai la nior trong nlitng phuonyg phdap via
cong kin logi bang dp hire rdt cdn thiét doi véi nén sdn vudt hang cong
nghiep ¢ meoe ta. Nhicu co so sdan xudt dia phiong va trung wong dd
dicve trang bi cde logi mdy cdn dé’ sdn xudt cdc loai thép tdm, thép
hinh va cdc loai sdn phdam cdan khde. Nhung cho dén nay tdi livu vé
cac phiong phdp cdn kim logi va hop kim béing tiéng Viét con qud it
viovdy sau cudn "Plutong phap cén kim loai thong dung” clhiing 161 xin
ra mdt cudn "Cong nghé cdn kim loai va hop kim thong dung”. Cudn
sdch cung cap mor s quy trinh cong nghé can cdc kim logi thing dung
va hop kim ciia chiing trén cde mdy cdn 6 dién va hién dai. No con
gitip cde ban nam dige phicong phdp thy nhan mot x6 san phdm can 1y

thép, nhom, dong va hop kim dé sdn xudt va kinh doanh.

Trong cudn sdch nay, 6 ké' thita nhitng kién thicc co bdn vé can
kim logi cia cuon "Plhuong phap can kim logi thong dung” va ¢6 sia

chita o sung mot sé'kién thiie.

Chiing 161 xin cam on va mong ditge cde ban doc va dong nghiép
§0p y kien. Cde y kién déng gop xin gidi vé Nha xudt bdn Khoa hoc va

Ky thugt, 70 Tran Hung Bao. Ha Néi.

Tdce gia



Chuong 1
MAY CAN VA CAC QUI UGC CHUNG

I. MAY CAN

Mady cén 12 mot loai mdy gia cong kim loai bang ap luc (khong
tao phoi) dé can ra cdc san phdm c6 hinh ddng, kich thudc nhat dinh.
Miy gém ba bo phan chinh (hinh 1.1): nguén dong luc (déng co, mo
to), bo phan truyén dong (hop gidm toc, hdp chia momen...) va cic gid
cdn.

1. Cau tao (hinh 1.1)

Gid cdn gom than gid cdn, tryc cdn, 6 dO truc, bo phan diéu
chinh lugng ép, hé thong dan phoi cdn, 13t phoi cdn va cic thi&t bi phu
kh4c dat trén than gia can (hinh 1.7; 1.8 va 1.9).

=

— HH
L

Hinh 1.1. Mdy cdn
1- dong co; 2- bo phan truyén dong; 3- gid cdn

Bo phdn truyén dong goém hop giam toc, truc khép ndi va hop
banh rang truyén luc.

Ngudn dong lige hay con goi la ngudn nang lugng duge truyén
dén truc cdn tir cdc dong co dién dé 1am bi€n dang kim Yoai.

Thong thudng, dé nhan dugc mot san phdm cén thi vat cén phai
gia cong trén mot 11é thong thiét bi bao gém cdc thiét bi chu yéu nhu:
16 nung, cdc gid céin, he théng thi€t bi phu. T4t ca nhitng thiét bl dugc
sap dit ndi ti€p n'han trong mot khong gian dé ddp ting céc yéu can
cong nghé ctia mot san phém hoan chinh goi la xudng can (hinh 1.2).
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cdch b6 tri cila cdc mdy cdn trong Xxudng theo cong nghé cdn. ..

a) Mdy can phoi 1a loai mdy cin chuyén san xudt phoi ban diu
cho cdc mady can khdc, Mdy nity san xudt ra hai loai phoi chinh: phoi
thoi ¢6 tiét dién vudng v phoi tim c6 tiét di¢n hinh chir nhat.

b) Mdy cdn hinh 1a loai mdy can dung d€ cdn thép hinh. San
phim clia mdy cdn ndy c6 rat nhiéu loai v rat da dang (hinh 1.3+1.5}.

Mdy can hinh lai chia ra lam ba loai:

- May cén hinh c& 16n (dudmg kinh truc cdn & > 500mm).

- M4y cdn hinh ¢d trung binh (dudng kinh truc cin
J500+2350mm). >

- Méy cédn hinh ¢& nho (dudng kinh tryc can @350+2250mm).

Mdy cén hinh ¢& 16n chuyén diing dé sin xuat dudng ray va dam
thép thi con goi Id mdy cin ray dam. Mdy cén hinh c& nho chuyén
ding dé cén céc loai day thép cé @6, I8, P10 & dang cuon goi la mdy
cén day thép.

H

2 3 4
5 & 7 8 9
Hinh 1.3. Cdc sdn phdm thép hinh thong dung

1- thép vuong; 2- thép tron: 3- thép ban: 4- thép luc lang; 5- thép chir L;
6- thép goc: 7- thép chir Us 8- thép chir I; 9- thép chir Z.

¢) Mdy cdn taém. Tuy thude vio chiéu day san phim ma phan ra

mdy cdn tdm day, mdy cdn tim trung binh, mdy cdn tdim mong, may

can tdm cuc mong. Tuy thudc vao trang théi nhiét Ao ctia kim loai khi

cdn ma chia ra may cdn tdim nong, may cdn tam ngudi.

d) Mdy cdn 6ng. Méy cén dng duoe phan theo loai hinh san pham:

mdy cén tép éng, hé thong indy han ong, may c4n uén hinh; va theo cong
nghé cdn: mdy cdn 6ng tu dong, may can &ng lién tuc, mdy cdn 6ng kha
héi, hé théng mdy han ong bing phuong phdp hé quang, dién s, v.v. ..
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Hinh 1.4. Cdc sdn phdam thép hinh ddc biét

{- thép dudmg ray; 2- thép tau di¢n; 3- thép ba canh; 4- thép ban 1&m
giita; S- thép chit T; 6- thép ddng coc; 7- thép long ming; 8- thép cht U md;
9- thép ddu c6 mée; 10- thép sau ken; 11- thép chir V mo; 12- thép compa:
13- thép tam gidc; 14- thép ban I¢ch; 15- thép bdn nguyeét; 16- thép qua
bang; 17- thép hinh thoi.

af=PNeX¢
00020
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Hinh 1.5. Cdc sdn phdm thép ong
1- 6ng hinh vuoéng; 2- 6ng hinh chif nhat; 3- &ng hinh tam gidc; 4- 6ng hinh luc ling;
5- 6ng hinb thoi; 6- 6ng hinh chi nhat tron; 7- ong hinh biau dyc; 8- ong sac bon canh;
9- 6ng chir thap; 10- dng trdn 1dm gilta; 11- Ong tron.
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| h - chiu cao
I b - chi¢u rong

Id - chiéu diy hong
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Bdng 1.1. Céc kich thuéc cua san pham can thép hinh chir I

—

Do nghiéng ¥ 12% I

{ - chidu day trung binh chéan i ﬁi(rg_-g |
IR,—h;in kinh lugn chan ,_._ifl 4 |
|
- \ T L Cae thong s6 lién quan W
’:_:).| Kich thude (mm) " l a ol - <X —] TY_ —l
h“_ﬁh b [d |t I{_r_‘| ||—J ENENENERTAR
10 100 55 145 '| 72 170250 120940 198 [ 397 206 230 179 [6.49]1.22 ]
2 L1200 64 | 48 L 73 [75]301 1471 ILE] 350 | SB.4 ) 488 13,7 1270 872 133‘
13 lgaot 73 [ 49| 7.5 |80)30[174 137 572 | 8LT $.73 ] 468 1419 [11.3 1.55|
6 | 160 | 81 150 | 7.8 185135(20.2]159) 873 ) 109 (1,5?\62,3 58.6 |14.5) 170
18 | 180 | w0 54 | g1 190[35123.4) 184 (200 | 143 1742 814 | 82,6183 1.88
\ (8% | 180 | 100 } 5.1 ‘ 83 [90]3.5]254] 1991 1430 | 159 1 7.51 | 89.8 114 1228/ 212
50 12001100 5.2 1 8.4 [9.5)4.0]268] 210 1840 | 184 828 ] 104 | LIS ‘23.1 207
200 | 2000 110 5.2\ w6 1951407280 ]227] 2030 | 203 [ R3T ) 114|155 28,51 2.32
22 [220 ] 110} 54 | 8T H0D 40130061240 2550 | 232 1943 | 131 | 157 28.6] 2.27
2% 1220 | 1201 5.4 1 89 [10.0[4.0) 3281 258 2790 | 244 Lu22 ] 143 206 34.3‘ 250
a1 Y240 | 115 ] 56 l 0.5 [10.5]4.0] 348 | 273 | 3460 | 289 [9.97 | 163 } 198 |34.5, 2.3?‘
\24*: 240 125 [ 5.6 | o 10,50 4.0] 375|294 | 3840 ) 317 [ 10 178 | 260 [41.6| 2.63
27 2701 125 6.0|9.x 1451 402]310.5 7 S010 | 371 | 112} 210 | 260 141.5/ 2,04
27+ [ 270 | 135 6.0 ‘ 102 1! \45 4321330 | 5500 | 407 | 11.3 ] 229 | 337 |50.0] 2,80
30 1300 ] 135 | 65 L 102 |12 5 [465] 365 7080 ) 472 1231 268 | 337 [49.9) 2.69
o | 300 145 | 63 [ 107]12) 5 499 [392] 7780 ] 518 | 12.5) 292 | 436 60,1 2,95
33 | 330 (1407 7.0 [ 112131 s | 538|422 9840 4 397 13.5 | 339 | 419 59,5279
6 1360|1451 7.5 [ 123 14| 6 | 61.9 48,6 13380 743 V147 1 423 | 516 71.0] 2,89
a0 Laoo | 155 | 8o 130015 ] 6§71 56.1‘1393{} 947 | 16.3 | 540 | 666 (85,9 305
4s Lasolien | ge 132 m[ 7 g0l 65227450 | 1220 18,2 ] 699 1 807 101 3,12
50 liﬂ(l 170 | 9.5 | 15211747 Iw.a 76.8\39290 1570 | 20,0 | 905 § 1040|122 326
| s5 | 5501 180 10.3] 16.5 |x| 7| 114 | 898 | 55150 2000 22,0 | 1150 1350150} 3.44
| o0 |()()U| 190 7111 78 a0 | 8 1132 101 | 734502510 239 §1450 ) 1720 1811 3.60
65 | 650 | 200 12.{1|1m2|22 o s3] 120 f1o1900]3120] 25,8 [ 1800 | 21701217 3,77
\ 70 1700 | 210 [ 1300 2008 | 24 ] 10| 176 | 138 [134600) 3840 27.7 | 22302730 | 260] 3.94
70+ | 700 | 210 [15.0] 240 | 24 | 10] 202 | IS8 1527001 4360 | 27.5 12550 | 3240|309} 4.01
700 | 700 1 210 ] 17,5282 ] 24 i0 | 234 | 184 ]175370{5010] 27.4 20401 3910|373} 409

Ky hidu:

I*: dien tich mat ¢it ngang {em’)
| G- trong lugmg theo chidu dai (kGfm}
|_ J.; mémen guan tinh tem’)
|_ W momen chong udn {em")
| r.: biin kinh lugn theo X-X {em)

§.: momen tinh cat (em')

1,: + momen quin tinh (em*)

W_Y: mémen chdng uon (cm’)

r.: biin kinh lugn theo Y-Y (cm)

L

Dung sai cho phép cua thép chir ]

1. Chidu cao hr
N1+ N4 = 2 2mm
N°l6 = N'I8 = £ 2.5mm
N“20 + N"30 = £ 3.0mm
N33 = N30 = £ 3.5mm
Nds = N°70 = £ 4mm
2 PGi vdi chidu day di = (d - 6%d)
3. Dgi véhi chidu dal sin pham; tis (6

+ 14m + 0,04

|
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Bdng 1.2. Cac kich thude cia thép gai (thép van)

AA
RTSEY
oy
Ky hiéu Kigh thude (mm) Dn:"arl' L';h Trong lugng
{mm) nﬂémg F teén Im
d d, hvah, I a b r fcmz) (kG/m)
6 5,75 6,75 0.5 h] 1.0 0,5 0,75 0.283 0.222
7 6.75 775 0.5 5 1.0 0.5 0,75 0,385 0,302
8 7.5 Q.0 1,75 5 1.25 0.75 l.1 0,503 0,395
9 8.3 9.0 1,75 5 1,25 0.75 11 0,636 0.50
1) 9.3 11,3 1.0 7 L.5 1.0 1.5 0.785 0.62
12 11,0 13.5 1.25 7 2.0 1.0 1,9 1.13 (.89
14 13,0 15.5 1.25 7 2.0 1.0 1.9 i.54 1,21
16 150 18.0 1.5 8 2,0 1.0 2.2 2. 1.58
18 17,0 20,0 L.5 8 2,0 1.5 22 2.54 20
20 19,0 22,0 1.5 8 20 1.5 2,2 3.14 2.47
22 21.0 24,0 1.3 g 20 1.5 2.2 3.80 2,98
25 240 27.0 1.5 8 2.0 1,5 2.2 491 3,45
28 26,5 05 20 9 2,5 1.5 30 616 4.83
32 s 345 2.0 10 30 2.0 3.0 8,04 6.31
36 34.5 395 2.5 12 30 2.0 3.5 10,18 790
40y 385 43,5 2.5 12 3.0 2.0 3.5 12,57 9,87

Bdng 1.3. Cac kich thude cia thép cin vuong véi goc lugn R loai lon

a 40\45‘50 56 \60[63 l 70 ?5[30‘35|90 95\100!105
R ~ 7 9 12 15
Dungsai |6 15 +1.3;-2.0 1625 +1.8:-3.0
A{mm) ;
a (1105 1201251301 140 | 150 160[170.180 190 | 200 | 210 | 230 | 240 | 250
R = 18 21 25 30 35
Dung sai +2.0:-3.5 2.4, -40 30,50 | +4.0: 6.0 +5.0: 7.0
A (mm)




Bdng 1.4. Cic kich thuée san pham cin thép hinh tron va vuong sdc
canh, vuong c6 goc luon va luc lang

—

< L7 ,
i /// A % \
% %
z z < |
I|
a hoae d Trong lwong 1y thuyét (kG/m) ahoacd Trong lugng Ly thuyét (kG/m) !
{mm} tron vuomng hue lang {mm} trimn vudng luc lang
5 0.154 0,196 - 45 12.48 ~ 1590 13,77
5.6 0.193 - - 48 14,21 18,09 15,66
6 0.222 0,283 - 50 15,42 10.63 16.99
6.3 0,245 - - 53 17.32 22,05 1910
7 0.302 0,385 - 56 19,33 24.61 21,32
8 0.395 0,502 0,435 60 22,19 28,26 2450
4 ().499 0.636 (1,551 63 24.47 31,16 2698
10 0.617 {0,785 0,680 65 26,05 3317 28.70
11 (1,746 (L9350 0.523 70 30,21 38.47 33.30
12 (.¥88 1,13 0979 75 34,68 44,16 38.24
13 1.04 133 1,15 8O 39,46 50,24 43,51
14 1.21 1.54 1.33 85 44.55 56,72 49,12
15 1.39 1,77 1.53 90 49,94 63,59 55,07
16 1.58 2,01 1,74 95 55.64 FOBS 61,36
17 1.78 2.27 1,96 100 61.65 78.50 67.98
18 2.00 2.54 2.20 105 67.97 - -
19 2.23 2,82 2.45 110 74,60 - -
20 247 4y 270 120 88,78 - -
21 2,72 346 3.00 125 96,33 - -
22 2.98 380 3.9 130 104,20 - -
24 3.55 4,52 A9 140 120,84 - -
25 383 4.9 4,25 150 138,72 - -
26 417 5.30 4,59 160 15783 - -
27 - - 4.96 170 178.18 - -
23 4583 6.15 5,33 180 199,76 - -
30 5.55 7.06 6,12 190 222,57 - -
32 6.31 8.04 6.96 200 246.62 - -
34 7.13 9,07 7,86 210 271.89 - -
16 759 10,17 8.81 220 298.40 - -
38 8,90 11,24 982 240 355,13 - -
40 987 12,56 10,88 250 385,34 - -
| a2 70.87 13.85 11,99

¢) Mdy cdn chuyén ding (con goi la mdy cdn hinh ddc biét). May
can chuyén dung thuong dugc goi theo tén san phdm cdn: mdy cédn bi,
mdy cdn banh rang, mdy cdn vanh banh xe I, v.v... Cdc bang L1 + 1.5

il



gigi thi¢u kich thudc mot vai san phadm cua thép cdn theo tiéu chuan.
Phan loai mdy cdn theo cdach bé tri cdc thiét bi chinh (gid cdn)
1. May cdn ¢ mot gid cdn (hinh 1.6) 1a mdy cdn ¢hi ¢é mot gid
can (4). Hién nay trong cdc xudng co khi ciia nuéce ta thuong sir dung
loai may cdn nay.

2. May cdn bo tri theo /?1'
hang ¢6 cdc gid can bo tri thanh 2
mot hay nhiéu hang ngang, cdc L ' I 7-‘
mdy can duge dan dong chung 5
bang mdt dong co hoic dén j

dong riéng biét tuy theo y dé
cong nghé (hinh 1.10).

Dé 1iét kieém dién tich mat
bing cta xudng cdn, mdy cin cé
thé bo tri theo hinh Z (con goi la
bd tri theo kiéu ban cd), hinh
I.11. Cac mdy cdn duge dung & N

niot gid cdn
Nha may luyén cdn thép Gia (- dong o 2- hop gidm t6c:
Sang, khu lién hop gang thép  3- hop bdnh rang truyén lue; 4- gid can.
Thai Nguyén va & cic nhd may
luyén cdn thép mién Nam (cu) la loai mdy cdn b tri theo hiang. Céc
loai mdy niy lac hau, cii, thudc theé hé mdy cdn diu thé ky 20, khang
nén mua dung.

Hinh 1.6. Mdy cdn cé

3. Mdy cdn ban lién tuc. Loai mdy cdn nay thuong c6 hai nhom
gi4 cdn. Nhém tht nhat 1am nhiém vu cin tho thudng duge b tri lién
tuc. Nhém thi hai tam nhiém vu cdn tinh thudng bo tri theo hang. e}
nhém gid can tinh vat cdn thuomg duge cdn theo vong (hinh 1.12). Loai
nay thuong diing cho cén hinh ¢d nho. Ngoai ra nhém gid cdn thé duoc
thay bang 1 gid can pha 3 truc, khi d6 nhém gid cdn tinh s&€ b6 tri tién
tuc.

4, M4y cdn lién tuc la loai mdy ¢dn phai dam bao hai yéu cau co
ban sau:

- Vit ¢dn dong thdi ¢6 thé cén (an vio) trén tdt ci cic gid cdn.
- Tich s6 giita t6c do va tiét dién vat cdn tai cdc gid cdn phai

bang nhau va bing hing s0, nghia la:

12



FV =FV,=FV,= F./V., =F\V, = hing s6

O day:
Fi. Fi:Fy; F,; F,- tiét dien ngang coa vat cdn tai gid cin tha |, 2,
3. ...on-1,n.
VisVasVeiV sV - t6e do cdn tai cdc gid cdn twong (ng.
Bdng 1.5. sin phdm thép géc trén may cdn hinh trung binh va nho
B S —
b- ch!'é:u réng A .’:@ X0
d - chidu diy 2 /
R - biin kinh lugn & gia “ ? e . i x
1 - ban kinh lvon & chin Xy - - =+
oo XXX Y, - Y, - cie dulmg qua trong (Am X %Hﬁﬁﬁ%@
} -4 §~——| P X
Xp Y
{7
Céc thong 6 lién guan
2 Kich thude {mim) —]
= F G X-X X.- X, Y.- Y, XX oy
Q b d R r ‘]x T jwm.n T oiomax 'Iynmin r}'r\min 'le
,5 20 3 1510 LI3 1089 | 040 |059] 063 0751 0,17 0,39 | 081 | 0.60
41 T ae | nis ] oso Josg] 078 {073 022 038 | 1,09 | 0,64
3 L43 [ h12| 081 [075] 129 | 095 034 | 049 | 157 | om3
25| 23 35012 '
4 186 | L46] 1,03 (074 1,62 0931 044 | 048 ) 211 | 0.7
28|28 | 3 [ 4 13| 1.62]127 116 (085 184 | 1.07] 048 | 0.55 2.20 | 0.80
3 186 | 146 | 1,77 {097 | 280 | 123 074 1063 | 326 | 05y
32| 32 45(1.5
4 243 1191|226 [096] 3.58 || 213 094 | 0,62 | 4,39 | 0,94
3 200165256 | 1,10 406 | 1.39] 106 071 | 464 | 099
36| 36 45 1.5
4 2751216 | 329 1109 521 | 138 1.36 070 | 624 | 1.04
3 2351 1851 355 [ 123 563 L35 147 1 079 | 635 | 1.09
4 | 40 5 01.7
4 30812421 458 [122] 726 | 1,53 L8O | 078 | 853 | 1,13
3 2651208 413 | 139 813 | 1751 2.12 089 | 904 | 1.21
45145 | 4 5 | L7)3482,73 | 6,63 [ 1,381 10,50 1741 2,74 1 089 | 12,10 | 1.26
5 42913371803 | 1.37] 12,70 | 1,72 333 | 088 | 153 | 1.30
3 2961232 7.0 {155 113 | 195 2.95 1OO | 124 | 1.33
3050 4 |55)1.8]389]3.05] 921 | 1.54 146 | 1941 380 | 0,99 | 16.6 | 1.38
| 3 4.80 ITTIHI200 153 17.8 {192 4.63 098 | 209 | 142




Tiép hdng 1.5

) . Caic thong &6 lién quan ‘
2 Kich thudge (mm)
Z F G X-X Xo- %o Y.-Y, Xi-%X| ta
Zib |d |R | 1T [T e | Jomin 1o | J
35 386303 11,6 1,73 184 | 2,18 | 480 | 112 ] 203 i.S(T{
SG6|sel 4 | 6| 2 4387344130 | 173] 208 208 54 il 233 ] 152
S4114257 160 [ 1721 254 |26 6359 1 1,10 | 292 ¢ 157

4 496390 189 | 195 299 |234) 78] 125 | 331 | 1L.eY
631631 5 | 71230603481 231 [10o4] 366 1244| 952 | 125§ 415 1,74

6 72815721 27.0 | 193] 429 | 243 ] 11.20 | 1.24 | 500 § 178

Jod

LA T

fi - dien tich mat ¢t ngang (cm®)
G - rong lugng theo chidu dai (kG/m)
J

1. - céic momen yuin tinh, (cm’)

alr Y

Hinh 1.7. Mot s6' mdy cdn | gid thuong ding:
a) gid can 2 truc; b) gid cdn 3 truc (to bang nhau); ¢) gid cén 3 ryc {truc glita nha);
d) gid cdn 4 truc; e) gid cdn 6 tryc; f) gid cdn 12 truc; g) gid cdn 20 truc.
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Hinh 1.9. Mdy can tdm 4 truc cia hang SMS (Céng hoa lién bang Diic)
I- truc lam viéc (du phong) chuén bi thay thé: 2- cde con lan din:
3- gid cdn 4 truc; 4- bé 5 he thong di¢u chinh luong ép trén may cdn; 5- vat cin.
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Hinh 1.10. a) mdy cdn bo'tri mot hang; b) mdy can bo'tri ba hang:
1- dong co; 2- hop giam téc; 3- hop banh rang truyén luc; 4- gid cdn.
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Hinh 1.11. Mdy cdn bo iri kiéu chit Z (han co)
- hop giam toc: 3- hop banh rang truyén luc; 4- gid cdn.

|- dong con 2

Hinh 1.12. Mdt bdng bd tri mdy cdn ban tién tuc

1- dong co dién: 2

a) nhom gid cdn tho lien e b) nhdm gid cin tinh bé i theo hing.

- hop giam (de; 3- hop binh rang truyén lye: 4- gid ¢dn:
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Hinh 1.13. Gid cdn hinh ¢é truc can @750 bo'tri thang diing

Trong mdy cdn lién tuc thuong c6 truc can dugc bé tri nam
ngang va thang diang (hinh 1.13).

Maiy cdn lién tuc thudng dung dé cén hinh (c& nho), cdn tam, cin
ong, v.v... Tuong tng v6i cdc nhiém vu d6 mdy c6 tén goi: mdy can
hinh lién tuc, mdy cdn tdm lién tuc; mdy cdn ong lién tuc, v.v...

Hién nay & nudc ta da c6 cdc nha mdy ¢6 mdy cdn hinh lién tuc
nhu SSE va POSCO & Hai'Phong, Hoa Phat va Viét-Y & Hung Yén véi
cdc thiét bi hien dai va mic do tu dong hod cao cia Han Qudc, Y (hinh
1.14 va 1.15).

Ngoai ra con ¢6 thé gap mdy cdn van nang, mdy can hanh tinh,
mdy cdn nghiéng, mdy dac cdn lién tuc, mdy cdn bi, mdy cdn banh
rang, mdy cdn banh xe ltra, v.v... (hinh 1.7 va 1.9).

Hinh 1.16 14 so d6 nguyén 1y cdn trén mot s6 mdy can hinh dac
biet.
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Hinh 1.15. Mday cdn lién nuc
|- gid cin truc dat (hang dimg: 2- gid can truc dat nam ngang;
3- dong co: 4- hop giam 10¢: 5- hop binh rang truyén luc; 6- mdy cat.

3. Mot s6 qui udc chung

D6i vai mdy can thép hinh chi s6 ddc trung 12 d6 16n cua duong
kinh truc can D (&) ¢ gid cdn cudi cung.

Miy cén cé dudng kinh lam viée cia tryc cén D = 250 mm dén
350 mm la mdy can hinh ¢& nho; D = 350 mm dén D = 500 mm 1a may
can hinh trung binh (hinh 1.14); D > 500 nm I3 mdy cén hinh c& 16n
(hinh 1.13). |

D & day thuc chat la khoang cach D' gilta hai truc bdnh rang chu
V clia hop truyén lyc cho dit dang trudc nd ¢6 nhiéu gid cdn cd dudng
kinh lam viéc 16n hon (hinh 1.161),

+ P6i véi may can tdm hinh (hinh 1.16f) chiéu dai bé mat lam
viéc L ctia truc cén la chi so dac trung. Néu goi mdy cén tdm 1500;
2000 hoac 2800 nghia la chiéu dai lam viéc ctia bé mit truc cén 1a
1500 mm: 2000 mm vd 2800 mm 1ai gid cdn tinh cudi cung cla may
cdn 1am.

+ D6i v4i may cdn 6ng ta goi tén theo phuong phip cin (may
c4n Sng ty dong, mdy cén 6ng lién tuc, mdy cdn &ng Khit hoi, v.v... ).

Il. KET CAU CUA MAY CAN
1. So dé doéng cua may can

G day, s& nghién cttu mot 58 so d6 dong hoc cha mdy cdn 2 truc
d4o chiéu, 2 truc khong dao chiéu, mdy cdn 3 truc, v.v...

So d6 céia mdy can 2 tryc ddo chiéu (hinh 1.17)

Pic diém cua may nay 1 thuong méi dong co dién mot chicu chi
din dong quay cho mot truc cén, sau mdi lan cdn dong cd dién ddo
chiéu quay ngugc lai, mdy khéng dung hop giam tdc va bdnh rang
truyén luc.
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Hinh 1.16. So dé nguvén Iy trén cde mdy cdn:
a) Mdy cdn van nang; b) Mdy can pghiéng: 1- tue cdn; 2- vat can; 3- 161 tua; ©) Mdy cin
hanh tinh: 1- vat cdn; 2- truc ¢dn; d) May ¢dn bi: 1- vat cin; 2- true cdn; ) Mdy ¢dn bhinh
xe Wra: §- truc cén chinh; 2 va 3- true ép vior 4 vt 5- truc ép bén trong; 6 va 7- truc dinh
hudng; 1 Truc banh ring chi V v tryc cin.
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Hinh 1.17. So dé déng mdy cdn phd hai truc ddo chiéu:
|- khung gid cédn; 2- bé dd truc vit me; 3- truc cin: 4- d&€ dudi; 5- bulong nén;
6- 1> xo d true néi; 7- truc khép néi van nang; 8- dong co dién mot chiéu;
9- truc trung gian; 10- vat cdn; 11- truc vit me diéu chinh lugng ¢p.

Truc cén c6 duong kinh D = 850 + 1300 mim, phd bi€n nhat la
loai truc c6 D = 1150 mm. Dong co dién c6 cong sudt tir 3700 + 5800
kW, nang sudt mdy rat I6n tir | + 3 triéu tan/nam.

Nhin vio hinh 1.17 dé dang nhan thdy, khi hai dong co 8 quay
thi chuyén dong quay dugc truyén téi hai truc cdn 3 boi truc khép néi
van nang 7, khi truc cdn 3 quay thi kim loai dugc cdn. Vat cdn 10 ¢c6
hinh déng va kich thudc tuy thudc vao 16 hinh truc cén va bo phan diéu
chinh luong ép 11. S6 vong quay clia dong co tir 0+60+120 vg/ph hoac
0+70+140vg/ph va 0+80+160vg/ph. May dugc b6 tri & nhitng khu lién
hop luyén kim 16n va hién dai (xem hinh 1.32). Ngay nay ngudi ta

-

g 7
AT Nk £

I
Eii 7
el Loy
=

Hinh 1.18. Mdy cdn phd 2 truc ddo chiéu &1150
I- bo phan lap dat thay truc; 2- Khung gid cdn (than mdy cdn); 3- daéi trong céin
biing truc trén; 4- truc Khdp noi van nang; 5- truc 1 xo can bing dd truc n6i van nang;
6- truc truyén dong khép néi dia: 7- dong co dién.
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khong diing cdc loai mdy cdn nay dé sin xufit phoi thép can nifa ma
diing phuong phdp ddc cédn lién tuc dé sin xudt cdc loai phoi thoi, phoi
&ng va phoi tdm. Phuong phap nay kinh t& hon, thiét bi gon nhe hon,
ning sudt cao vi c6 trinh do tu dong hod cao (xem hinh 1.23, 1.33 va
1.24, 1.34).

So dd dong ciia mdy cdn 2 truc khong ddo chiéu

Dic diém clia mdy ndy 1 ding dong co dién xoay chiéu dé dan
dong truc cén, dong co khong ddi chiéu quay sau méi l1dn cdn, mdy ¢6
day di cic bo phan nhu hop gidm t6c, hop hop bdnh rang truyen luc
(hinh 1.19). Day 1 loai mdy rat thong dung va pho bi€n, c6 dudng
kinh truc cén tir 50 + 850 mm. Cong suit ctia dong co tr 4,5 kW dén
hang nghin kW va s& vong quay ciia dong co thudng 1a 960 vg/ph hoac
1440 vg/ph. My ndy thudng ding dé can kim loai hinh tdm va cdc vat
licu phi kim loai.

Nguyén tic lam viéc ciia mdy nhir sau:

Khi dong co | quay thi khdp ndi 2 truyén chuyén dong quay dén
hop giam tSc 3. Binh rang chir V 4 dudi chuyén dong quay va lam

bdnh riang chit V trén cung chuyén dong, cac chuyén dong quay dugc
truyén dén truc cdn 7 qua  ndi va tryc ndi 6.
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Hinh 1.19. So dé dong mdy can hai tryc khong ddo chiéu
1- dong co; 2- khép ndi; 3- bo banh rang hop giam tdc; 4- cap banh rang truyén
lyc chit V; 5- & ndi vudng; 6- truc ndi; 7- truc cén.

Mot 86 co s& san xudt cla ta khong dung hai bénh ring chit V d¢
lam nhiém vu chia mémen quay ma thudmg ding hai banh rang thang
bing nhau lip céngxon & cubi tryc can 7. Cich nay don gian, dé ché
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tao nhung luc cdn khong khoé, san pham cén ra c¢é kich thuéc khong
chinh xdc va khi cdn tdm mong gap rat nhiéu khé khan, khi cdn tdm
cuc mong thi may khong cin dugc.
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Hinh 1.20. Hinh phoi cdanh ciia may can hai true khong dao chiéu
I- than gid cdn; 2- truc cdn; 3- co cdu diéu chinh lugng ép; 4- hop bianh rang truyén
luc; 5- hop giam toc; 6- banh da; 7- dong co; 8- truc & ndi; 9- d€ may.

So do dong cia mdy cdn ba truc:

May can 3 truc ra doi nam 1864. Mdy c6 hai loai: loai ¢6 2 truc
to va truc gitta nho dung dé cdn tdm, con loai ¢6 3 truc bang nhau thi
dung dé cdn phoi, cdn hinh va thudng duge dung lam nhiém vu cin
phd trong day chuyén cong nghé (hinh 1.25 va 1.28). Tai nha may
luyén cédn thép Gia Sang, Thdi Nguyén c¢6 may cdn phoi 3 truc D = 530
mm, xuong cian Luu X4, Thdi Nguyén c¢6 may cdn phoi 3 truc D = 650
mm. Mdy cén phoi 3 truc dung dé san xudt ra cac phoi thoi loai nho ¢
ti€t dién ngang tir (60 x 60) mm + (180 x 180) mm.

Hién nay thudong diung cong nghé dic cdn lién tuc dé san xudt
phoi can kich thuéc nhu trén. Phoi dic cdn lién tuc phé bién c6 tiét
dién tr (120 x 120) dén (140 x 140) mm.

Nguyén tac lam viéc ciia mdy cdn ba truc (hinh 1.26) nhu sau:

Khi dong co 1 quay thi hop giam téc 5 cling quay nho khép noi 2
vd 4. Hop giam toc 5 truyén chuyén dong quay tSi hop banh rang 6.
Hop nay b6 tri ba banh ring chit V ¢6 kich thudc bang nhau. Truc
khép ndi van niang 7 truyén chuyén dong quay tGi ba truc cdn 8 va truc
lam nhiém vu can kim loai.

Mady cdn phoi 3 truc thuong dugc dung & nhitng khu lién hop
luyén kim c& vira va nho. Ngudi ta ¢ thé b6 tri mdy theo so d6 mat
bang hinh 1.35.
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Hinh 1.23. So do may diic cdn phéi thép 3 dong
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Hinh 1.24. So d6 nguyén 1y mdy diic can thép phéi thoi va phoi tam lién tuc
I- gdu rét kim loai 16ng (thép néng chay); 2- bé chia va diéu tiét kim loai khi ddc;
3- thiing két tinh va bo phan 1am ngudi kim loai bing nudc; 4- hé thong lam nguoi
biang nudc 1an tha 2; 5- con lan din; 6- thoi dic lién tuc; 7- con lan d&; 8- cdc con lan
ép cdn va din huéng; 9- mdy cit phan doan phoi.
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Sor dé dong cita mdy cdn
4 truc '
Nam 1870 mdy cdn 4

truc ra doi va sau do 1A may

7

can 6 truc, 12 tryc, 20 truc,

v.v... Loai mdy nay chuyén a) b)
ding dé can tdm dac biét la Hinh 1.25. Mdy cdn ba truc:
cAn tAm mong v cuc méng ) may cdn ba tryc 10 bang nhau:

by may can ba truc ¢6 2 truc fo, truc gilia
nho (mdy cin Laut).

(hinh 1.7d).
Miy cén cang nhiéu truc
(hi cdn dugc san pham cang mong vi cang chinh xéc vi nd ¢6 kha nang

khir hét do vong do bi€n dang dan héi cua truc cdn gay nén.

Quan hé¢ kich thudce gifta truc tam viec va truc tya cho & hinh
1.27 nhir sau:
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Hinh 1.26. So dé dong mdy can phoi 3 ruc &= 650 mm
1- dong co dién: 2- khap nGi - 3- banh i 4- khdp ndi < S-hop giam tédc; 6- hop
banh rang truyén luc (chit V): 7- truc ndi van nang; 8- truc cdn D = 650 mm,
L = 1325 mm; 9- binh vit diéu chinh hrong ép: 10- vit dicu chinb lugng €p.
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Dy _ (500+1200)mm
D, {250 =530y mm

L - chiéu dai bé mit 1am viéc cula truc cdn. D, - duong kinh truc
tra; D, - duong kinh truc lam

- h o h

viéc. ‘ [To
D tya
. 4 a . . - )
Hai truc nho cua mdy cin l D lam viée

4 truc dat o gan truyc WiEp can L{_l gl L’J
kim loai goi la truc lam wviée,
cOn 2 truc to 1a truc tua, truc Hinh 1.27. Quan hé kich thieoe
lam viéc duoe din dong tir dong trige dam viée va trige td irong

. N . may can 4 truc.
cd ¢cOn truc ta quay nhd ma sat : :

gifta truc [am viéc va truc tua. Hinh 1.30 cho thay so dé dong cula
mdy can 4 truc D = 225/700 c6 chiéu dai bé mat lam viéc cua tryc
L = 800 mm.

Mady cén 4 tryc cé thé lam viée theo phuong phdp ddo chiéu quay
sau mdi lan can (hinh 1.29 va 1.31) hoac khong dao chiéu quay cua
truc ma chuyén phoi (cudn) tir phia sau ra phia truée mdy dé cén ticp
fuc.

Mot 58 s0 d6 bé tri mat bang mdy cén (hinh 1.32, 1.35 va 1.14).
Hinh 1.34 12 so dé ddy chuyén cin thép vi san phim ciia no.
2. Cac bd phan chinh cua may can (hinh 1.36)

Nhu phdn gidi thiéu vé miy cén di trinh bay: cdc b phan chinh
clia mdy cdn bao gom:

[- Ngudn dong lyc; [} Bo phan truyén dong; II1- Gia can.
a) Nguon déng licc

Ngay nay mdy can khong phdi ding ngua kéo hodc may hoi
nude nita ma hoin toan diung cdc loai dong co dién. Dong co duge
dung rong rai 12 loyi dong co dién xoay chiéu vi dé& ché tao, gia thanh
ré va thiét bi diéu khién khong phirc tap.
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. Ndp trén
khung gta can

Then chém
Khung gia

can hg

Bé phan didu chinh

doc truc

@l NS |
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—1 N

W hdt divng cho mdy cdi hinft 3 truc L5,

Hinh 1.28. Khung gid cdn kié
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Hinh 1.29. May can tam néng 4 truc 50011200 x 1800 ddo chiéu
co cuon trong 1o

goo

L
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Hinh 1.30. Mdy cdn 4 truc ddo chiéu
|- dong co; 2- khép ndi ; 3, 4, 5, 6- cdc banh rang clia hop giam toc;
7. 8- banh rang chit V cta hop, truyén luc; 9- truc néi: 10- 6 n6i vuong; 11- truc tua
D = 700 mm: 12- truc lam viéc D =225 mm, L = 800 mm - chié¢u dai lam viéc.
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Hinh 1.31. So do nguyén 1Y mdy can tdm mong 4 truc ddo chiéu
I- 10 nung cudn; 2-tang cudn thép tdm; 3- bo phén kéo cang; 4- bang dén;
5- than gid cdn; 6- truc lam viée; 7- truc tua; 8- con lan.
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Hinh 1.32. Mdt bdng bo'tri thiét bi mdy cdn phoi 1150 mm
I- gian 10 nung; I1- gian mdy can; I11- gian dong luc; IV- gian chira thép vun;
V- gian tinh chinh (kho chita) phoi.
I- 10 giéng: 2- xe chd thoi; 3- ban quay ddu; 4- dong co dién; 5- gid can 1150 mm;
6- hé chira vdy sit; 7- mdy cat 1600 tan; 8- bang tai dé phéi cit; 9- mdy day;
10- thiét bi 1am nguoi san pham; 11- mdy xép phoi.
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Cic dong co
khong dong bo 3 pha,
déng bo 3 pha cé 16 to
l6ng séc hay day quén
déu dung duogc trong
may cdan. Cic may cdn
cd nho dang sir dung &
cdc hogp tdc xa va cac
xi nghiép thuong co6
cong suat tir 7 + 100
kW. Nha mdy sit
traing men - nhom Hai
Phong cé phan xudng
dic can nhom c6 may
can véi 3 gid can D =
450 mm, L = 800 mm,
truyén dong chung
bing mot dong co ¢6
cong sudt la 185 kW.
Nha may luyén cdan
thép Gia Sang, Thai
Nguyén c6é dong co
mday cdn 1000 kW va
Xuodng cdn Luu Xa 6

_mf“
1 %

Hinh 1.33. May diic cdn phéi thoi va phoi tam
lién tuc

dong co mdy can la 2000 kW. D6 1a dong co 16n nhdt cho mdy can ma
nudc ta c6. Tinh nang k¥ thuat va cong suit cua dong co dién 3 pha
giGi thiéu & bang 1.6 va 1.8. Dong co dién 1 chiéu gidi thiéu ¢ bang

T

b) Bo phdn truyén déng (11), hinh 1.36.

B6 phan truyén dong (II) gom:

- Hop giam toc 3.

- Hop chia mémen 9 (hop banh ring truyén luc).

- Cic chi tiét ndi 5 va 8 1a truc khdp néi van nang va truc khdp

noéi hoa mai.
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Hinh 1.34. So d
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Hinh 1.35. So do ha'tri gt bang mdy cdn phaoi 3 true D = 650 mm.

1- mdy diy phoi vdo 10; 2- o nung én tue; 3- mdy 1éng phoi ra 10; 4- bin quay daw;
5- biin nang ha; 6- gid cin phoi 3 truc D = 650; 7- hop banh rang chit V; 8- hop giam
161 9- déng cot 10- may it phé pham: 1 (- ban chita phe pham: 12- miy kéo phai cdn:
13- miy cua néng: 14- sin chida phoi: 13- be rita axit; 16- bé [am sach; 17- 16 nhiét
luyen; 18- xe diy: 19- mdy tién true cdn: 20- xe chd thdi dic vio 1o nung; 21- dudmg ra
16 cia 1o nung: 22- may vin chuycn: 23- 6ng kKhéi: 24- cau tryc.

_ A

Hink 1.36. Cdc ho phédn clia mdy edn 2 truc
(D) Ngudn dong lue (dong co diénd: (11) Bo phan truyén dong: (111) Gid cdn.
1- dong ca dign; 2- khép noi ; 3- hop gidm tae; 4- binh rang chir V:
5- truc khdp ndi van nang; 6- wuc cin; 7- than gid cdn: 8- truc khép ndi hoa mai:
9- hop binh rang truyén lyce; 10- khdp néi .

Hop gidm t6¢ b bo phian can thiét trong mdy can. Tat ca cic mdy
cdn dung dong co dién xoay chidu déu phai c¢6 hop giam tdc, (trir trudng
hop mdy cdn duge dan dong biang dong co dién | chiéu). Mot s6 co sd
cin trong nudc thudng dung loai hop giam t6c hai cip do ching ta wr
ché tao. Trong truong hop 11 s& truyén cia mot hop giam ¢ khong dat
yéu ciu cong nghé cdn ¢6 thé ghép 2 hop giam t6¢ hoidc Fam thém bo
truyén dai 1ap vio ddu ra cua dong co v ddu truc vao clia hoép giam t6c
dé giam mot lan nita theo yéu ciu.
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Viéc chon hop giam téc khong nhitng phai phut hgp véi céc ti s6
truyén thi€t k€ ma con phai phi hop v6i cong sudt mdy cédn, (xem tai

lieu [10]).

7000

6500

Déng co dién
1 chiéu

N = 1,800 kW
n = 0-90-100 v/ph

= = : g

TET D :

Z _ ok ,_/f;,

Hinh 1.37. Gid cdn tinh hai truc 2800
Bang 1.6. Mot so dong co dién ba pha thuong dung
Ki hiéu | Cong suat, Téc do, CuOng do dong dién, A | Hijey sugt | Heé s6 ‘Kho{
dong co kW velph (%) coso dong ’dmh

: 220V 380V miic
J31-2 1.0 2850 3.9 2,26 78,5 0.86 6,0
J32-2 1.7 2850 6.3 3,64 81,5 0,87 6,0
J41-2 2.8 2870 10 5.80 83,5 0,88 6,0
142-2 4.5 2870 15.8 9.15 85,0 0,88 7,0
J51-2 7,0 2890 240 13,8 86,0 0,90 7,0
152-2 10,0 2890 33,6 19.4 87.0 0,90 7.0
J61-2 14,0 2910 47.0 27,5 87,5 0,91 5.5
J62-2 20,0 2910 66,0 38.0 88.3 091 6,0
J71-2 28.0 2920 92,0 53.0 89.0 091 5.0
172-2 40,0 2920 1290 74.5 89.6 091 5.5
J81-2 55,0 2930 177.0 102,0 90.1 091 5,0
182-2 75.0 2930 2390 138,0 90,6 0,91 5.5
J91-2 100,0 2950 3150 182,0 91.5 0,91 6,0
192-2 1250 2950 3380 2240 92,0 0,92 6,5
J31-4 0,6 1420 2.8 1.6 74,0 0,76 5.5
J32-4 1.0 1420 4,25 2,45 8.5 0,79 515
J41-4 1,7 1430 6, 3.9 81.5 0,82 6,0
J42-4 2.8 1430 10,5 6.1 83,5 0.84 6.0
J51-4 4.5 1440 16,4 933 85.0 0,85 6.5
152-4 7,0 1440 25,0 14,5 86,0 0,856 6.5
Jol-4 100 1450 34,4 19,9 86,8 0,88 3,3
162-4 14,0 1450 478 27.6 87.55 0,88 6,0
J71-4 20,0 1450 67.5 39.0 88,5 0,88 5.5
J72-4 28,0 1450 93,0 54,0 89,5 0.88 6,0
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Tiép bdng 1.6

Kihieu | Congsuil. | Tocdo, | Cuimgdodongdien, A |gisysum| Hess |, K0
dong co AW vk 220V 380V (%) COND dm.]ri':(:;mh
1814 40,0 1460 133.0 770 89,5 089 | 55
1824 55.0 1460 180.0 1044 | 90,15 0.89 6.5
191-4 75.0 1460) 246.0 1420 | 906 0.89 5.5
192-4 100.0 1460 3200 1850 | 910 0.90 5.5
10726 140 980 490 283 87,5 0.85 6.0
10736 20.0 950 69,5 40,0 88,5 0.86 6.5
10826 280 980 94,5 545 89,0 0.88 6.0
J083-6 40,0 980 132 76.0 90.1 0.89 6.0
3092-6 55.0 980 178 109 91,0 0.89 6.0
1093-6 75.0 980 239 (38 91.5 0.90 6.5
JQ61-6 7.0 960 27 15.5 85.0 0.81 43
JQ62-6 10,0 960 37 215 86,0 0,80 5.0
1Q71-6 14,0 970 50 29,0 86,5 0.83 5.5
1Q72:6 20,0 970 71 410 87.5 0,84 6.0
JQ81-6 280 975 97 56,0 88.5 0.85 6.0
JQ82-6 40,0 975 136 790 89.5 0.86 6.5
1Q91-6 55.0 980) 183 1060 | 90,5 0.87 6.0
1Q92-6 75.0 980 243 1410 | ots 0,87 6.5
1Q61-8 45 730 190 1.0 82.5 0.74 5.0
3628 7.0 730 286 16.5 84.0 0,76 5.0
1Q71-8 10.0 730 39,0 22,5 85.0 0,78 5.0
Q728 14.0 730 52,5 30.5 86.5 0.79 5.5
IQ81-8 20,0 730 745 430 87,5 0.80 5.5
1Q82-8 28.0 730 102,0 59.0 88.5 0.81 6.0
1Q91-8 40.0 730 143,0 82.5 89,5 081 5.5
1Q92-8 550 730 195.0 1130 | 905 0.81 6.0
1QU62-4 10 1460 345 200 86,5 0.87 7.0
1QO63-4 14 1460 47,5 275 87.5 0.87 7.5
§Q072-4 20 1460 67.5 19,0 88,0 0.87 70
IQU73-4 28 1460 94 540 89.0 0.87 7.5
1Q082-4 40 1470 132 76,5 90,0 0,88 7.0
1QO83-4 55 1470 . 180 104 9.5 0.88 7.5
JQU93-4 75 1470 238 138 91,5 0.89 7.0
1Q094-4 100 1470 320 185 91,5 0.89 75
1Q094-6 75 985 240 139 91,5 0.89 9.0
IQ094-8 55 735 (94 12 90.5 0.82 7.0
YR200- | 2000 504 338 224 90.5 0.88 7.0
0173 | 2000 495 138 224 91,5 0.88 7.0
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Bang 1.7. Mot s6 dong co dién mot chiéu thuong diing trong cac may

can thép va cdn kim loai cta Lién bang Nga

t— &

e

LI

7

% - = Kich thude (mm)

= = = e

- e |- = =

lian o 32 | 5=|82TZ] B

K)ijl“mi:u ‘I.o..u :,u:% E[E E“E‘; cE { M, ‘ 2% §

ong cor é g |SE ,3 B é 21 [Mam Es: = . b D J .

g3 g | g

2 = 1 é
I 2 3 4 5 6 7 |-8 9 10 11 12 I3
MI-7500-60 | 7300 | 9.6 | 60 120 2.5 275 | 144 | 2100 | 2100 § 4350 | 700 | 900
MI-7000-30 1 7000 104 | 50 120} 2.8 385 | 148 1900 1900 | 5200 | 700 | 900
MI1-6200-80 | 6200 | 55.6 | 80 160 2.5 260 71 108 1550 1 1800 | 53100 | 600 | 80O
MI-5000-1 10 5000 | 32,5 | 110§ 220 2.5 laty | 100 L1300 | 1500 | 5600 | 500 | 800
MIM-4000-40 | 4000 | 716 | 40 | 80 2.5 240 | 121 | 1700 | 1830 ] 4350 | 600 | 900
MO-3100-75 ) 3100 §29.6| 75 | (50 2.5 165 | 85 1030 | 1300 | 4780 ¢ 460 | 900
MM-2500-80 | 2500 122.5| 80 | 160 2.5 62 63 1500 | 1800 | 3060 | 430 | 600
MO-23500-125] 2500 | 14,3} 125 225 2.5 44 48 1300 | 1600 | 3060 | 400 | 500
MIT-1800-200| 1800 | 6,45 | 200 | 360 2.5 15 24 000 | 1100 | 2580 | 280 | 600
MO-1700-400] 1700 | 3,05 | 400 | 750 25 6.5 19 900 | 1200 | 2174 | 260 | 600
MIT-1300-300 | 1500 | 3,57 | 300 | 600 2.5 6,5 19 900 | 1200 | 2174 | 260 | 600
MM-1200-400| 1200 | 2,15 400 | 750 25 2.0 13 950 | 1050 | 1876 | 200 | 600
MM-1000-530) 1000 | 1.35] 530 | 1000 2.5 09 L} 000 | 1100 ] 1494 | 180 { 600
MIM-735-750 | 735 07 | 730 1500 2.1 0.6 b 590 | 1198 | 1360 | 130 | 600
MD-600-300) 60¢) 1,43 | 300 | 600 2.5 1.05 Pl Q00 1IOO | 15300 | 180 | 600
MI-500-280 | 500 | 1,28 | 280 | 750 2.5 1.0 1 QU0 | 1010 5 1500 | 180 | GO0
MI1-350-4500 1 350 | (L55 | 450 | 900 2.1 045| 6 300 90 | 1345 | 140 | 600
MP-250-400 | 250 | 045 | 400 | 800 2,0 103851 5.7 600 900 | 1346 1 120 | 600
MI-1200-400 | 11530 | 2.1 | 400 | 750 - 2 13 950 | 1250 | 1890 | 200 | 600
2MI-8700-60 | 2x4350 | 105 | 60 | 120 2.5 220 | 176 | 2x1800 | 2100 | 4100 | 700 | 900
MIM-3500-30 1 3500 | 83,5 30 | 60 2.5 270 | 135§ 2100 | 1900 | 4350 | 700 | 900
MI-3000-100 | 3000 | 20,4 | 100 | 200 2,5 165 | 57 1500 | 1650 | 2670 ¢ 450 | 600

2MI-700-600 | 256500 | 155 | 60 | 100 - 275 ] 333 - - - - -
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Tiép bdng 1.7

i 2 [ 3] 4 5 6 |7 8] 9 [wl ]l
MM-6000-50 | 4250 | 90 50 120 - lagsto- - - - . -
MM-5700-100 | 5700 | 41 ] 100 | 200 - loeb | 78| 1300 | 1500 | 4300 | 300 800
MM-5200-80 | 5200 | 46 | $0 100 . I T . - - -
MD-1700-400 | 1580 ] 2.8 | 400 )} 750 - 165 |19 900 | 1225 | 2174 | 260 1600
MM-1500-300 | 1385 § 33 | 300 | 600 S les b 1o | vou 1225|2174 | 260 [600

f
~ = | 2 b thade ()
) 2 = Kich thude {mim)
L . = 5 - S~
K¥ hicu foni = g E| & | M. ]I Eg E
dong o z % [l ‘ij M _ é = Eu A ty d D h
E = =
S = 2
=
HEK-2507145 | 4600 | 640 (700120 2.5 | 135 [ 150 ] 2700 | 2200 | 600 | 36401 850
HEK -215/65 | 2000 | 156 1253000 2.25 [37.22] 85 | 1850 ) 1300 | 360 32501 600

NMEK -180/05 | 1840 2 17,95 [100/275 2.25 29 - - - - - -
NBK -120/70 | 1600 1 39 Hooms0 225 [ 32.7| 54 1550 1300 | 360 [ 3655 600

NBEK -120/70 | 1600 1 38 QO0/6sH 2,25 3724 1450} 12500 | 260 | 20801 600

1BK - 180/65 | 1100 ] 107 (10022 - 166 39 1200 1300 | 360 (12870 600

NBK -120/55 | 350 | 4,5 |120/300 - 31185 1030 TS0 | 170 [ 1150 600

HIBK -180/45 | 100 | 9,0 |75/150 - 14 | 30 1100 1100 | 300 [2710) 600
211K -285/1207 4560 | 57 |80/180 S 185 | 136 - - - - -

MK -215/65 2x2000(2x16,31120/300 2.0 - - - - - - -
2NEK -215/65 12x2300] 2x15 15073000 2.0 - - - - - - -

MK -215/40 2x20002x 102190480 2.0

NGK -215/55 | 3200 | 12.47 R50MA4200 2.25 1550 1300 | 360 | 3655 600

(]
2
—
h
I

NBK -250/160 | 3320 | 650 (507120 2.5 154 | 178 | 2700 | 2200 | 600 |3830| 850

MBK -285/45 | 2100 | 228 [90/180] 2.5 B35 7I 1500 1250 | 450 14250 850

NBK -180/45 | 1200 | 585 R0O/S00 225 14 5 30 1130 Q00 300 [ 2870 600

M, - mémen qui i My, - momen dinh mic




Bdng 1.8. Mot s0 dong co dién xoay chiéu ctia Lién bang Nga diing
trong may can

Cong suat
K$ hicu W) T do Mamen Trog Kich thude (mm)
ding vor binh Khi (vg/ph) ban :m ILI({ng
" T.m” (Tan) 4 h d )
mue | cosp=08

32196 1000 150 1000 0,48 3.5 700 800 130 | 1500
322.7/6 1550 1170 1000 105 8.6 800 950 160 | 1800
322-%/6 1800 1370 1000} 1,15 S.1 800 950 160 | 1800
322-12/6 2500 1920 | 4000 1.55 114 S00 | 1050 § 180 | 1800
322-16/8 3500 2700 LA 1.95 136 1000 | 1150 200 1800
323-78 2000 1 50K) 750 315 12,3 750 B5() 180 2100
3231148 3000 2300 750 4.35 15,4 850 950 200 1 2100
323-14/8 4000 3050 750 525 179 925 025 ¢ 220 | 2100
323-18/% 5000 3850 750 6.45 21,2 1025 | 1125 | 250 | 2100
323-10/10 2500 19(X) 600 443 14,2 800 Q00 200 71 2100
324-8/10 3500 2670 6(K) 3,94 19,9 A0 930 220 2750
324.10/10 4400 3380 600 10.6 23.2 950 | 1000 | 250 | 2750
324-12/10 5250 4050 600 12.2 25,8 1000 | 1050 | 250 | 2750
324-16/10 7000 5400 3. 600 15.5 37 1100 | 1150 | 280 | 2750
324-20410 8500 6550 600 18,8 38.1 1200 1250 | 300 | 275G
324-12/12 4500 3450 500 14,1 2606 1000 1 1050 250 2750
324-15/12 5750 4420 500 16.9 33 LI | 1150 | 280 | 2750
324-18/12 7000 5400 500 19.7 363 IS0 | 1200 | 300 | 27530
324-12/16 3400 2600 375 159 271 950 | 1050 [ 280 | 2750
324-12720 2600 1970 306 18.0 26,7 830 950 250 2750
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Bdng 1.9. O bi cau ding cho may can

. Tai trong 86 vong Trong |
K¥ hi¢u & bi d D FHG 1 cho phép quay Bl lumg
iim viéc kG han (k.G) |
(vp/ph) |
| 000 820 100 | 125 | 13 15 |3 24 000 1350 4000 039 |
1 000 821+ 105 130 13 15 |3 29000 160N 4000 44 |
1000 822+ | 110 | 140 16 1.5 |3 40 000 2300 40X 0.6
1000824+ | 120 ] 150 | 16 15 |3 44 000 2500 3000 0.68 |
£ 000 826 (30 1165 |18 |2 35 47 000 2700 3000 098 |
1000828+ | 140 | 175 | I8 2 3.5 50000 3000 3000 1.07 |
1 000 830+ 150 190 | 20 2 3.5 69 000 4100 250100 1.43
1000832+ {160 | 200 | 20 2 35 70 000 4250 2500 150
1 000834+ 170 | 215 | 22 2 35 %6 (00 5200 2500 2
1000 836+ | 180 | 225 | 22 2 35 89 000 5400 2000 2.1
1 000 838 190 § 240 | 24 25 |43 91 000 5700 2000 2,7
L 000 840 200 | 250 | 24 25 | 4.3 04 000 5900 2000 29
1 000 844 220 | 270 | 24 2.5 | 4.5 96 QU0 6100 1600 kN
1 000 848 240 | 300 | 2% 3 3 133 000 3600 1600 438
1 000 852 260 | 320 128 3 5 137 000 9000 1600 5.2 |
1 00K) 856 280 | 350 | 33 3 5 166 000 11000 1300 1.7 |
1 000 860 300 | 380 | 38 35 (6 218 000 15000 1300 |
{000 864+ | 320 | 400 | 38 35 | 6 230000 17 000 1300 11,8 |
{000 920 100 | 140 | 20 2 35 45 000 3100 4000 0.9
Loo0uz1+ | 105 | 145 | 20 2 35 60 000 3100 4000 1.0
1 000 922+ 110 150 120 2 3.5 62 000 3200 4000 1.1
LO0D924+ | 120 | 165 | 22 2 35 74 000 3900 3000 1.4
1 000 926+ 130 180 | 24 25 | 45 90 Q0O 4900 3000 1.8
1000928+ | 140 ] 190 | 24 25 | 45 94 (00 5100 3000 2,0
1000 930 150 | 210 | 28 3 s 98 (00 5600 2500 2,6
1000932+ | 160 | 220 | 28 3 5 100 000 6000 2500 28
1 Q00 934+ 170 | 230 | 28 3 5 116 000 7000 2500 3.2
1 (X0 936+ 1%0 | 250 | 33 3 5 140 000 S000 2000 4.8
1 000 938 190 | 260 | 33 3 5 145 000 910 2000 52
1 600 940 200 | 280 | 38 35 | 6 175 000 10 000 2000 7.2
1000944+ | 220 | 300 | 38 35 | 6 180 000 11000 1604 8.0
000 948+ | 240 | 320 |38 35 16 186 000 13000 1600 3.2
1 000 952 260 | 360 | 46 35 |16 249 000 17 000 1600 13,7
000 956+ | 280 | 380 | 46 3516 280000 19 000 L300 15
[ (00 960 300 | 4200 | 56 4 7 350000 26000 1300 21
[O00964+ | 320 | 440 | 56 4 7 360 000 28 000 1300 23
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Tiép bdng 1.9

| 1 h He 56 Tai trong % VO?%. Trong
| Kyhicodbi| D | B 1l Nady chophép | L&Y B tugng
in) {am viée kG han (kG)
| (vg/ph)
120+ e | 150 24 | 25| 45 76 000 4000 4000 1.25
\ 121+ 105 | 160 26 | 3 5 86 000 4700 4000 )
| 122+ 10 | 170 22| 3 5 104 000 6000 3000 2.1
‘ 124+ 120 | 180 22| 3 5 104 (00 6000 3000 24
[ 26+ 130 | 200 331 2 s 120 000 7100 3000 3.7
| 128 140 | 210 331 3 5 125 000 7500 2500 3.9
I 130+ 150 | 225 35 1 35 6 152 (X 9400 2500 5
‘ 132+ 160 | 240 38 | 3.5 6 170 000 (1000 2500 6.2
| 134+ 170 | 260 42 | 35 6 194 000 12 Q00 2500 7.1
P36 180 | 280 46 | 3.5 6 226 000 15300 200%) 10
| 138 100 | 290 46 | 3.5 6 240 (00 16 700 2000 (1.5
‘ 140+ 200 | 310 51 § 3.5 6 250 000 17 000 2000 13.5
‘ 144 220 | 340 56 | 4 7 280 000 19 000 1600 18
148+ 240 | 360 6| 4 7 310 000 22 000 1600 20
152 260 | 400 65 | 5 9 380 000 28 000 L300 29
156+ 280 | 420 65 | 5 9 400 000 30 000 1300 31
160 300 | 460 741 5 9 450 000 35 000 1000 45
164+ 320 | 480 74| 5 Y 460 000 38 000 L OO0 48
220+ 100 | 180 34 1 35 6 136 000 7700 3000 32
221+ 105 | 190 36 | 35 6 152 000 8700 3000 38
222+ 10 | 200 K| 3.5 6 (64 000 9700 3000 4.4
224+ 120 | 215 40 | 3.5 6 182 000 L1 000 3000 6.0
226+ 130 | 230 a0 |. 4 7 182 000 L1000 2500 1.5
228+ 140 | 250 2| 4 7 182 000 L1000 2500 9
230+ 150 | 270 45 | 4 7 230000 14 000 2500 11.3
232+ 160 | 290 48 1 4 7 280 (40 19 000 2000 14.0
234+ 170 | 310 s2 | 5 9 280 000 19 000 2000 16,5
236+ 180 | 320 521 5 9 320 000 22 GO0 1600 7.5
238+ 190 | 340 55| 5 9 340 000 25 000 1600 20,6
240 200 | 360 58| 5 9 340 000 25 000 1600 24
244+ 220 | 400 65| 5 9 340000 26 000 1600 36,5
320+ 100 | 215 a7 | 4 7 210 000 12 500 3000 7.2
21+ 105 | 225 ay | 4 7 230 000 t4 000 2500 8.3
122+ 110 | 240 50 | 4 7 260 000 L6 000 2500 9.8
324+ 120 | 260 55| 4 7 270 000 L7 000 2500 14
326+ 130 | 280 8| 5 9 290 000 16 000 2500 18
328+ 140 | 300 621 5 9 320 000 21 000 2000 22
330+ 150 | 320 65 1 3 9 | 350000 24 (00 2000 26J
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Bdnh rang chitV va hop bdnh rang truyén lyc (hinh 1.37 + 1.39).
ngudi ta diing banh rang chir V dé
n. So véi banh rang rang thang va

Trong bo truyén lyc cha mdy cdn
truyén chuyén déng quay cho h
rang nghiéng thi banh rang ch

ai truc ca

#

it V c6 cac wu diém sau: truyén luc khog,



chiu tai rat 16n,
chuyén dong rat
ém, khir duoc luc
chiéu truc, v.v...
Trong céc
mdy can  thi
nghiém cua BO
mon Can kim loai,
khoa Luyén Kkim,
truong  Pai  hoc
Bach khoa Ha Noi,
mdy can cua Nha
mdy van phong
phdm Héng Ha va
trong may cdn cua
Cong ty Co dién
Tran Phd Ha Noi
déu st dung banh
rang chir V theo

Hinh 1.38. Hop truyén lucdan dong bang banh rdng
chit V rdang nghiéng

kiéu ghép hai banh rang nghiéng.
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Hinh 1.39. Hop chia momen (hép truyén luc) &500
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Truc khop néi

Trong cdc mdy cin ngudi ta thudng ding bon loai tryc khdp ndi
sau day:

~ Truc khdp néi van nang.

- Truc khép ndi hoa mai.

- Truc khdp néi vuong (con goi la & ndi vuong).

- Truc khép ndi cacdang.

Truc khép néi cacdang duoc dung nhiéu trong cdc mdy can lién
tuc va ban lién tuc.

o Truc khép noi van ndng la loai truc khép néi duge sir dung
nhidu trong mdy cén, do cHu tao ctia né ma truc cé kha nang nang 1&n
mot géc o hodc ha xudéng mot géc o’ dé tang khe hd gitta truc can va
cén nhitng vat c6 chiéu day 16n (hinh 1.40a).

Thong thudng ngudi ta chi lam co ciu nang truc khdp ndi kén
mot géc o (hinh 1.40b). Viéc ha tryc khép ndi xuéng mot goéc o' la
khé khan vi vay truc khdp ndi dudi thuong thing.

Hinh 1.42 gidi thigu so do truyén dong truc khop néi van nang
trong may can.
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Hink 1.40. Truc khdp ndi van ndng.
|- banh rang chit V; 2- tryc cdn; 3- vat cdn; 4- khop ndi van nang:
o~ gbc nang tryc cdn; o' géc ha true cdn; d- dudng kinh truc khép ndi;
h- chiéu cao ning ha truc cdn.
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Truc c4n duoc nang lén nhiéu hay {t phu thudc vio chi¢u dai L cua
truc néi va géc nang a (hinh 1.40a): h = L.iga.
Céc mdy can phoi hai truc dao chiéu, khong dao chidu va céic may

cdn tdm hai truc thuomg cd loai truc khdp ndi nay. Truc ndi ¢6 khi lam rét
dai, L., = 9.000 nrm.

Truc khép néi van nang it dung cho céc méy can ¢& nhd, vi chiéu
cao nang truc khong can 1én va lai viéc ché tao né rdt khd khan, yéu cdu
chinh xdc cao, gid thanh dat.

Vit liéu ché tao truc khdp ni van nang 1a thép 45, 20X, 40X v.v...

Viéc tinh todn, thiét k&, ché tao truc khép ndi van nang ¢6 thé tham
khao tai licu [1).

o Truc khop néi hoa mai (¢6 khi goi 12 6 ndi, 6ng ndi hoa mai).
Truc khép néi hoa mai o6 cau tao don gian, khong can d6 chinh xac cao,
d& ché tao vi g6c nang o khong cén 16n lim, né dugc dang rong réi O cdc
mdy cdn hinh, mdy cdn t8m va mdy can c& nho phi tiéu chuin (hinh
1.41). Chiing ta hiy xem lai hinh 1.36 thdy truc khép néi hoa mai dugc
bo tri ¢ dudi vie

- Khong can ha mét gée o' vi trén da ¢6 truc khdp ndi van nang lam
nhiém vu ning truc cén trén.

- D& ché tao hon truc khép néi van nang va gid thanh ha.
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Hinh 1.41. Truc khop néi hoa mai
- banh rang chit V; 2- 6 ndi hoa mai; 3- truc ndi hoa mai; 4- tryc cdn.

Vat lieu 1am 8 ndi hoa mai 1a gang c6 ki hi¢eu CH15-32 voi
(o) = 50 N.mm’. O nay thudng dugc ché tao bang phuong phap duc.
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Vige tinh toan. thiét k€ khdp ndi hoa mai ¢6 thé tham khao theo céc
(ai liéu [1] va [8].

® Truc khop noi vucng 12 loai truc khép néi thudng duge ding
nhiéu nhat trong tat ca cic mdy can cd nho phi tiéu chudn, trong cdc may
can thi nghiém va cic mdy cdn ¢& nhd hén hop vira cdn hinh vira cdn
tam, v.v... ,(hinh 1.43),

Cac may can ¢6 duong kinh truc tir 50 + 200 mm thi viec dung khép
nGi vuong fa hap Iy va 18t nhat vi:

- Dé ché tao, gid thanh ré.

- Truyén luc kho¢, chiu tai In.

- Chuyén dong tuong d6i ém.

Vat licu che tao ¢6 thé la thép cacbon hodc thép hop kim thudng.
G6ce ndng tryc a tuong déi nho vi vay loai truc khép néi niy khong dung
trong cdc may cdn phd va cin phoi.

Tinh todn thi€l k€ khép noi nay ciing dua vao cdc i lieu [1] va [8]
nhir khdp néi hoa mai. Hién nay nhiéu may cdn mini con tan dung truc
khdp néi cacdang cua 6t6 dé din dong truc cdn.

o Truc khdp néi cacddng

bay la truc ¢6 két cau don gian, gon, truyén luc khoé, em do dé
dugc ding cho cdc mdy cdn hinh ¢ nhé, lién tuc vi ban lién tuc.

¢) Gid can

- Than gid cdn la chi ti€t 1n dong vai trd quan trong trong toan bo
gia cdn. Moi chi ti€t khédc cta gid cdn nhu: truc cdn, g6i d& truc cén, co
cdu dieu chinh luong ép va cic co cau din hudng, v.v... déu dugc lap dat
trén nd. Trong qud trinh can, lyc cdn tidc dung Ién truc cdn va truyén vio
than gid cédn roi dugc truyén vio bé méng mdy, cho nén than gid cdn doi
hoi phii c¢6 d9 bén cao, do bi€n dang it, do citng vimg cao. C6 nhiing
thén gid cdn nang dén 10 tdn, 100 tdn vi nang hon thé nita.

Than gia cdn dugc ché tao bang hai phuong phip dic hoac han
ghép timg tdm kim loai.

Vat liéu ché tao thudng 1a thép 3511 = 5501, ¢é [o,] = 60 N/mnr’.

Than gia cdn ¢6 2 kiéu: kin va ho (hinh 1.46 va 1.49).

Viéc dung than gid cin ki€u nao phu thudc vio dic diém cia mdy;
yéu ciu vé cong nghé cdn va ldp rdp mdy, v.v...
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Hinh 1.42. Truc khdp ndi van ndng:
a) so dé truyén dong truc khdp ndi van ndng trong mdy cdn: - tryc can,
2- truc khdp noi van niing; 3- truc truyén luc; 4-dong co dién mot chiéu.

b) truc khép ndi van nang khi lam viéc: 1- truc cdn duge ning lén mét géc o;
2- truc truyén luc phia hop chia momen; 3- truc khép ndi van nang; 4- truc khdp noi
khi o = 0.

¢) true khdp ndi van nang khi chay khong tai: 1- hai truc truyén luc tir hop chia
mémen (con goi 12 hop truyén luc); 2- hai tryc khdp ndi van nang; 3- truc cdn;
@, - goc nang.

d) thiét bi d& truc khdp ndi van ning bing thuy luc trén mdy cén &m 4 tryc 2800.
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Hinh 1.43. a) Sa d6 1ip rdp truc ndi vuong
I- banh rang chit V: 2- khép ndi; 3- g6 dém; 4- truc no1 vuodng: 5- truc ¢dn.
b) Khép ndi vudong.

Tinh nghiém bén than gid can kiéu kin (con goi Ia khung gid cén
kiéu kin), hinh 1.44 va hinh 1.45.

Khi 1am viéc dudi tic dung cba lyc cdn P thl & gbc khung gid can
xudt hién cdc momen siéu tinh M, va momen cdn M,. Khi d6 thanh ngang
chiu uén va thanh doc chiu kéo.

- Tinh nghiém bén thanh ngang theo diéu kién udn:

M

g, = —* <|[o,] (1.a)

] 1
Tacs  M,=M,-M,=Zr_ Pt
4 8 1_|.l_2 I_l
LT,
W = b,.a}
! 4

D&i v6i thép hop kim 6t [6,] = (14 = 15) kGimm?,
D6i véi thép cacbon [6,] = (12 + 13) kGImm?,
Thay céc gid tri cha M, va W, vao cong thic (1.a), tinh &, néu nd

nhd hon hoac bang [o,] 1a duge.
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trong dé:
[, - mdmen qudn tinh ti€t dién thanh ngang,
[, - mémen qudn tinh tiét dién thanh ding.
a,.(b,) a,.(b,)’
L= iLh=———
12 12

Cic thong s0 khic xem hinh 1.44 va 1.45.
a,, by, &, b, - cdc canh cua tiét dién ca thanh ngang va dimng.

(mnf‘)

- Tinh nghi¢m bén thanh ding theo o,

P M,
5, = +——'“L <o, 1.b
k (21:3 WJ [o,] (1.b})
trong dé: F, - dién tich mat cat thanh ding bang a,b,
W, = LICN
4

[, cho phép cla thép thudng bing (8 + 12) kG/mm® . Khi o, duoc
tinh ra név o, < {o,] 1a duoc. .

Ngoai chiu udn v kéo ra khung con bi vong, vi vay phai tinh do
vong f cua cdc thanh khi lam viée. Do viing nay phai nhé hon hoac bing
d6 vong cho phép.

=
1 - o
N
& M 5
Thanh ngang L Ii © L1I| —>| T |
— Ly fe——
.‘ﬁ) Sk -n'-i
|26
Thanh doc P PT /

(thanh duimg)

LI TETTE &

LI TTTITIIEET

- ~ § =T Vung chiv kég
\‘. pr l, \:j T ung chiu nén
i
bl &L
I |
.-i Pl in l

Hinh 1.44. Biéu do momen va do vong khung gid can do lwe can Pva M, gdy ra.
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- Tinh do vong thanh ngang (hinh 1.44}):

f=1f +f+ <M
{ < (0,03 ~0,5) mm khi cdn nguoi. (l.c)

f < (0,5 + 1,0) mm khi cdn ndng.

Ké&t hop Iy thuyét va thuc t€ ngudi ta da tinh:

pl,
f, = —— (mm
' 2EF, et
I 2
f,= (p—]—M” . L {(mn1)
) 4El,
1,2pl
f, = P2y ()
AGF,

trong do:
E - modun dan héi caa vat lieu, E = 2.10° N/mm’® = 210 kG.mnt’.

G - modun truct, G = %E = 0.75.10° Nimm? = 7500 kG/mm®.
P - luc cén, P =P, (kG).

(xem Chuong 11, phin IV, muc 1).
1,, 1, - mémen quén tinh cba thanh ngang va thanh ding (mmr’).

F,, F, - dién tich mat cit ngang cia thanh ngang va thanh ding

(mnt®).
6‘:1&-
:uej S | P M, M,
s i
Cor M, B, Iy " iy
N L} S
M, NP NTITTTM,
NG v M,
~ 3 b R 1R
) Ry o
T

Hinh 1.45. So d6 lue va momen tde dung 1én khung gid can kiéu kin.
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M, - mdmen siéu tinh (AG.m)

{f] - do vong cho phép:

[f] = (0,3 + 0,5) nun khi cin thép ngudi.

[f] = (0,5 = 1,0) num khi cdn thép nong.

~ Tinh do vong f,thanh doc (cdn goi la thanh diing, hinh 1.44).

f=M,. (S‘E; < ()
ol LA
o <[f] (mm)
l+—l—2-.l—' 8EIL,
1 . 2
2
_ phity) l < [f] (mn1) (1.5

64El, 1+l‘ I

trong do:
{f] 14y gidng nhu d&i v6i thanh ngang.
M, F,, F., 1, L, G, p, v.v... xem phin tinh {,, f,, f,.

I,, I, - chidu dai clia thanh ngang va thanh ding (hinh 1.44, 1.45 va
1.46).

Viduli:

Tinh nghiém bén khung gid cdn cho mdy cdn tdm nong 4 truc
(500/1.500 x 2.500) c6 chiéu rong san phim 12 2500 mm va lyc can bing
1750 tan (hinh 1.46).

1. Tinh nghiém bén cho thanh ngang tai mdt cdt AA
Thanh ngang chiu uén, vi vay tinh nghiém bén theo o,

M ui A
WulA.-\}

<[o,] (*1)

Cuam =

5l



Tai AA: Myan =M, - M, (*2)

W - I[r\A\ l

uiANY T — (*3)
Ye Yo

y - trong tam (ai mat cit AA dugc tinh nhu sau:

H h h,
[ﬁ “ ~-F,. 5'-—F3(h, s ﬂ

y“ Fl . F2 _F3 N
H . h h
{Fl.—Z—Pz.-;-—F{hﬁ-—;—ﬂ
= = 660 mm
BH-b,h, —b,h,
s
&) -
i o
AA = >
I D2=500 < =
23 —k—%——-—#
Lﬁu i ! o 1 My
xq ™ = }// } g —t
2 51=850 1 —
. AT A —
<l p=1900 —
i —
GG =
o G -
2 { —
% — 1T
x=250 & [
BB 800 —
- —]
2 b ! —
i, % _ (c% /
- [ T L1 I‘i Q
=
‘f/go =
S

Hinh 1.46. Cdc thong s6 hinh hoc ciia khung gid cdn tdm néng 4 truc 2500.
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Lamy =1, - T, - T (I, I',, I'y 12 mOmen quén tinh & cdc ti€t dién mat
cit AA).

BH® H? 2
I',= +a’F=BH.— +BH| y, _H =0,312 n
12 2
bh' 0,75)° 1
[,= L +a,~F=blh1.[( ) +(0,285)2J=0,0816m“
b, h’ (0,5)°

' = 1—22 +a3F= b2h2.|: +(0,34):} =0,0411 n
Thay cédc gid tri: 1, va y. vao biéu thie (¥3), ta cé:

0,312-0,0816-0,0411

Woan, = =029 n? w4
(A4 0.66 (*4)
_ L, _ Pl L -
MUEAM Mu T Mu = " (¥5)
a8 h
v L
Tir mat cat GG ta cé:
F, =BH,=08.09=072n’
Moémen quan tinh:
B,(H,) _ B,H,(H,)’ 9y
(= (H, ¥ _ BoH, () =0,7’2—~—(O ) = 0,484 m'
12 i2 12
Yooy =045 m
L,
va W= ——- = 0.0486 =0,108 m*
Ct2y 0‘45
Tuong nf cdch tinh dy tai mit cit BB, ta cé:
F,, = 1,04 m% 1,,,= 0,1464 m*; va W |, = 0,242 nt’
] .2,55 .
M, = P M = 1,120 tin.m
4
1 .25 .
Mn— P]_| = 730-2,% ! = 142 rin.m
R T 8 , 01464 6510
+ o —_
L1, 0,0486 " 2,55

Vay My, =M, - M, = 1.120 - 142 =978 tin.m
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Thay cdc gid tri da tinh dugc vao cong thitc (*1) ta dugc:

n. 0,00337 dr ,
Gunn, = QTR tan :’n _ ,003 1ran 337 kGl
_ 0.29m mim
Nhir vay: 337 kGimm < [6,) = (12+15) kGimn?*

K¢t Ingn: thanh ngang da bén lam viéc tot.

2. Tinh nghiém bén thanh ngang tai mgt cdt BB.

Thanh ngang chiu uon nén tinh nghiém bén theo O g, *
Mo 1120142

Cumm™ o = g o Lo 4.05 kGimnr < [o,]
o Wu(l‘}'h: 0,8 . (1,3)‘_

3. Tink nghiém bé thanh dig tai tiét dieén GG.
Tai day thanh dimg chiu kéo nén tinh nghiém beén theo o,

M 5 2
o= oMo DD, 142 _ 2 52 kGImnd
JF, W, 2.072 0108
[6,] = (8 + 12) kGImni*, vay o, < [Gi]
Két lugn: thanh ding dii bén, lam viéc ot.
4. Tinh do vong khung gid can
Do vong thanh ngang f:
f=f +f6+<{f]=05+10mm
- pl, _ 1.7540 rm?xﬁ;SlO mm__ 0376 mm
EF,  2.10% kGlmm~ .0.72m"
1
f,= . -M)=..=020mm
4FI, 6
1,2pl
fo= 2P o =034 mm
2GF,

£=0,376+0,26+034=0976 mm < 1,0 mm
Tuong t ta tinh duoc do vong thanh dirng f;:
f < [f]=(0,5+ 1,0) mm
Két lugn: f v f, déu nhd hon do vong [f]. Nt vay toan bo khung
gid cdn di bén 1am viée tot.
o Nghiém bén khung (than) gid cdn kiéu hd.

Than gid cén kiéu h& duge ding nhiéu trong cac mdy can thép hinh
khi san pham khong cin do chinh x4c cao vi né dé gld. cong ché tao, 13p
rap. Tinh nghiém bén than gid cdn kiéu hd c6 khéc kiéu kin déi chd, con

thi giong nhau.
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Khdc ¢ chd 1a khi cdn, dudi tac dung coa luc can P thi 2 thanh ding
cla mdy cdn bi udn kéo cong vao trong. Liic niy xuit hién 2 luc T chéng
uén cho 2 thanh dimg (hinh 1.50). B6 I6n ciia luc T phu thuoc vao khe ho
A gilta mat phang thanh dimg va g6i d& trén may cén.

A

T=—8 € (1N (l.g)

Khi d¢é mémen udn cé d6 1é6n nhu sau:

M, = T.C (T.m; kN.im) (1.h)

Vidu2:

Tinh nghiém bén khung gid cdn thép dic kiéu hd khi cdn néng thép
hinh v&i cédc thoéng s6 cho ¢ hinh 1.47.

P =6456T
¢ Cic théng s0 thanh ngang:
I, =970 mm d =440 mm b, = 150 mm
1, =2.360 mm b =430 mm h =400 mm
¢ =250 mm b, =210 mm h, =270 mm
h, = 130 mm
¢ Thanh ditng c6:
H, =450 mm B, = 630 mm

1. Tinkh nghiém bén uon cho thanh ngang mdt cdt AA ciia khung gid
cdan.
Thay cic thong s6 vao cdc cong thire tinh d6 bén udn ta cé:

5, = E_ <[6,]; [6,)=(6+8) kGimm cho thép diic,

i

I

W o= AA

YAA )

h bh,.
bhh_. lhl h, —bzhz(h+-l}%--)
_ 2 3
YAA_
bh—b h, —b,h,
480.400.400 B 210.270.270 _150.130(400+ @)
Y= 2 2 3 =12 =012 m

480.400-210.270-130.150
L=L,=1-L-1,
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Bh' byh) by(hy) | 0480D 0,21(027)°

_0.15(0.13)°

12 12 12° 12 12
1, = 0,00256 mi* - 0,000345 m' *0,000257 i

I,. _ 0001958

W, = = = 0,0102
Y. 0192
64,36.0,970
M=—"F% 15,607 T.m
4
B H., 3 5 6 3
o Bl 045009 000102
12 12
64,36.0,970 |
M, = — : =1,0147.
‘ 8 0000257 236 "
0,000102 0970
14,551(T , ,
G, = -’———-(—iﬂ—) =0.00142 Tim® = 1,42 kG/mnt’

0,0102m*
1.42 kGimm® < 18] kGimn?®
K¢t Iugn: thanh ngang 1am vigc tot, dis bén.
2. Tinh nghiém bén kéo cho tharth ditng.

P M, 6436 1,014

6, = —— +

= +
2F, W, 2(0.45.0.65) [0,45(0,65)*1/6

o, = 430 T/m’* = 0,43 KGimntt < [6) kGimn?®
K¢t Tugn: thanh ddng lam viéc 161, di bén.

3. Tinh nghiém bén dé vong khung gid can
Ta co: '

f, = L thay bing s6 ta duoc f, = = 0,3463 mm
2EF

2

3

12

f, = ———(EIL— M“} thay bing s6 ta dugc 1, = 0,02939 mm
>7 4El L 6

. 12P, C .

f,= ——L thay bang so ta dugc f, = 0,4884 mm

*7 2GF, :

f:f,+f2+f_1=0,864mm<[f]:= 1,0 mm

Két lugn: kKhung gid cdn du bén.
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) Truc cdan.

Truc cdn 1a chi tiét lam
bien dang kim loai dé tao ra
hinh ddng va kich thudc theo
yeu chu, C6 hai foal truc cin
thong dung ta trac can hinh va
truc can tdm. Ngoai ra con ¢o
cdc loal true can mang tinh chat
chuyén dung nhu truc ¢can ren,
truc cén bi, truc ¢dn ang, v.v...

a)

Clra sé
cua than
gia can

Truc cdn hinh diang aé |
cin céc loai thép hinh ¢o tiet
dien phitc tap nhu dam thép chiv
[, chit U, chir T, ray ciu truc,
ray xe lua, ray tau dién... (hinh
1.51a).

Nap
than trén

Cla 56

Truc cén tam dung dé
cdn cdc loai thép tam day, day
vira, mong vd cuc mong, can
tAm cdc kim loai miu va hop
kim nhu dong. nhom, kém..
(hinh 1.51Db).

Than dudgi

Hinh 1.48. Than gid can

o (do kich thuac co ban . kidu kin: 2- Ki€u h&

clia trie cdn tdm thinh 1.52).
Mai quan hé giita cdc kich (huéc do ta c6 thé 1dy theo ti 1¢ nhu sau:
P&i voi mdy can 2 truc, 3 truc:
=22+ 2.7) cho mdy can phd.
L = (1,6 = 2.5) cho mdy cdn hinh.
D _ (2.2 = 2.8) cho mdy cén tim.
Pai véi may can 4 truc:
L = (3 + 5) cho truc lam vi¢c,
D = (1,5 + 2,5) cho truc tua.
Déi vdh mdy can ding 0 dd trugt thi duding kinh ¢ trycchon nhu sau:
d =(0,55+0,63)D cho truc cén hinh.
d=(0,7+25D cho truc can tam.
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boi véi may cdn
ding & lan thi dudng
kinh ¢6 truc d 1ay bang
dudng kinh trong ctia 0
bi dugc chon.

Chiéu dai ! cla co
truc can thudng Jay bang
dudng kinh ¢d truc d
(1 = d), hinh 1.52.

Bian kinh  lugn
r=0,1d.

Puong kinh lam
viéc cua truc cdn D ¢é
thé 1ay theo kinh nghiém
nhur sau: d6i véi mdy cin
tam mong va bang mong:

D=2000.h

(ewind
trong do:

hin - chiéu day cia san
pham nhoé nhat, mn.

Luc tic dung lén
truc can va cé truc cdn cé
thé tinh theo hai cong
thitc kinh nghiém sau:

3 0,4D[o,]
a-b/2

Mgl —

trong doé:

4 Y
;. 2
SRz
| | S
1T __ﬁB z
~
ST E
[m]

1030

Hinh 1.49. Than gid cdn kiéu hd va cde kich
thirdre clia no.

(2.a)

P - 4p luc cho phép tde dung fén truc cén (N hodc kG).

D- duting kinh truc cin, mm.

a- chidu daj tinh tir diém giita hai ¢6 truc cdn, mm.

b- chiéu rong clia bang kim loai dang cdn, mm, (hinh 1.52).

[5,] - gidi han bén udn cho phép cila vat liéu lam truc can.
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C6 thé chon [o,] = 70 Nimm® (7 kG/mm’) cho tryc bang gang;
|5, = 120 Nimm* (12 kG/mm?®) cho truc bang thép.

0,1d*(5,)
P= ——— (2.b)

Hinh 1.50. Luc va mémen tdc dung 1én khung gid cdn kiéu ha khi cdn.
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Trong dé:

P_. - ap luc cho phép téc dung 1én truc cdn (N hoic 4G).

Wity

d - dudng kinh ¢ truc cdn, mm.

c - khoang cdch tir tam (giifa) o truc cén dén mép ngoai bé mat
Jam viéc cha tryc can. Thuong 18y ¢ = 1/2/ (hinh 1.52).

r- ban kinh luon 6 truc.

Vat liéu ch€ tao truc can thuong la gang bién trang, gang hgp kim
vi cic loai thép hop kim nhu 40X, 9XC, S50XH, 60XH, 65HM v.v... Po
cing clia truc cdn sau khi toi phai dat tir 58 + 65 RC.

P
X P v D
d . r
AN A b=
L L
a a
P2
a) Pi2 by
Hinh 1.51. Truc cdn
a) truc cin hinh; b) trye cdn 1am.
a d
b
c
r PIETIIIETI TS
7+Y9
pa— b -
£t or -
]
Ag-410
Pf2
P2 B L
-1—1'-—-1

Hinh 1.52. Truc ¢dn tam:
D- dudng kinh truc, mm; L- chitu dii bE mat truc lam vigc, nim, d- dudng kinh
¢ truc cdn, mer; - chiéu dai ¢d truc cén, mm: 1- bén kinh luon 6 truc can, mn.

+ Tinh nghiém bén truc cdn hinh (hinh 1.53}).

Khi lam viéc, truc can hinh s& bi mot lye can P tac dung lén truc
(gia sir nhu hinh 1.53, tai 16 hinh thi nhat). Liic ndy than tryc cén chiu
udn, c6 truc chiu udn v xoan, ddu ndi truc chi chiu xoan thun tuy.
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* far than trie can:
Tinh nghiém bén theo diéu kién udn.

Px(1—)

M a _
L= <|o,] (3.a)
W, 01D

trong do:
P - luc cin lén nhat, P =P (kG).
D - dudng kinh 1im viéc cua truc can (mni).
X, a - cac khoang cich diém dit lue P va phan luc R, R, (mm),
(R, R, - cdc phin luc tai ¢6 truc cdn khi ¢ lue cdn P tic dung).
“Tai 6 true can:
Tinh nghiém bén theo o,

Gu= y 31,)} +(0,)° <[0,](d6i véi truc thép) (3.b)

O, = 03750, + 0,625'\/ (6,)’ +H1 ) <[o,](d6i vdi truc gang)
trong dé:

M Pl kG
G, == (3.¢)
W, 04d’ [mmz:]
M MG
YW, 024 Lmm’ P = Pray Mo
Y . o
d - dwong Kkinh co ot ’ [EX
fruc can - 1 _ = d
| - chiéu dai ¢6 truc =7 — 7
can = l N
- 2 1 P . r\

M, - moOmen xoidn + | I Y
truyén tir dong co dén. ,QL x [f==
- D6 véi thép: E’“ - ”C IR,

T X e 1
6l = (3550 2 e
mn | I3
- Boi véi gang: | ‘ ‘ | | '=
kG
[0yl = (35+40)— Y
mm u

Hinh 1.53. Luc tdc dung lén truc can va biéu

¥ Tai daw ndoi truc Lo Lo
) : do momen uon khi can thep hinh,

Cern.

O day truc chi chiu xodn thuan tuy:

M
T, = = ! 3 < [TXJ (3(])
W 02d]

X
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+ Tinh nghiém bén truc cdn tdm (hinh 1.54).

# Tqi than tryc cdn: chiv udn, nghiém bén theo 6,

P b
-2y
o, = M, _ 4 2 . (6] (3.¢)
W, 0D
¥ Tai ¢ true va a_l Mx
ddu noi truc: l P=qb
I -
Tinh nghicm bén -4 AL LI,
nhu truc cdn hinh. ! --H L *\ i VNS
X D q | (‘\ Mx
+ Tinh nghiém bén Eants ceuunu e [ TS o
do vong truc cdn (hinh i ; —
1.54). ! {
p I : = —2--—
Khi cdn, truc cdn b 5 ! P p
vong voi Ao vong f so vai i ‘ | \ [ ]! \ \ l ¢
dudng tam truc ban dau. . l
Néu cdn voi lye qud tai, M, '

do véng f qua 16n va lon
hon do voéng cho phép (f]
thi truc cdn dé bi piy gay

Hinh 1.54. Lite tde dung [én true cdn va bién do

maomen uon kii cdn thép tam.

ra sy c6 va khong an toan cho thiét bi, vi vdy cdn phai tinh f:

f=f +1f, <[f] (mn)

trong 4o:

(3.1)

[f] - do vong cho phép: khi can ngudi: (1 = (0,05 + 0.3) mnt . khi
cdn néng: 1= (0,3 + 1,0) mm

[
= P | ga® —4ab? +b* +64c’| L1
384K}, I,

2
, = P a—E+2c 25-—1 {mnr)
nGD: 2 d

a, b. ¢ - cac kich thude trén hinh 1.54.

D- duong kinh 1am vi¢

d- dudng kinh ¢6 truc

“atruc can (mm).

ﬂ (mn)
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E- modun dan hdi clia vat liéu E = 2.10° kGimn?.

G - modun trugt, G =

I, - moémen quan
aD?

tinh & than truc, I, = .
64

I, - momen quin
oo 2 ad?
tinh ¢ cotrye, L= ——.
64

= 3,14

Ghi chit:

1. thong thudng
f,= (0,1 = 0,4,

2. trong trudng hop
vat ligu lam truc can déu
14 thép hop kim tot thi:

E=21510N=
= 2,15.10%GImm* =
= 21500 kG/mn*.

3. trong trudng hop
nay médun trugt G la

3
G= 3 E =082 10°N/mn?’ =
= 8200 kG/mnt’

Goi dé va 6 dd cua
truc can.

Truc cén dugc dat
trén than gid cdn va quay
duge nhd g6i 46 va & dg
truc. B& mat c6 tryc noi

%E — 7500 kGImnt.

Hinh 1.55. a) mita g6i dd rén clia truc trén;
b) nita goi dd dudi cia tryc rén va mita goi dd
(rén ctia truc dudi; ©) nita 961 dF dudi ctia truc

dudi méy can D = 200 mm.

i4p vao 6 g6i 4 chiu ma sat rit 16n vi chiu lue 16n.

Geoi di tryc thudng lam bing hai nita ghép lai: nira gGi dF trén va

nira goi dd dudi, clng c6 khi dugc duic lién thanh mot khéi. Trong qué
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trinh 1am viéc, truc can dudi thudng dugc ¢6 dinh cho nén nita dudi cha
g6i d3 dudi dat truc tiép vao than gid cdn. Gitta nira g6i d& trén clia truc
dudi va g6i d§ dudi coha

truc trén ¢6 co clu 1o xo =
pang truc {viéc nang tryc con { ul
ding ddi trong hodc dung ﬂr >’

7

/////T//////

phuong phép thuy luc) con
nira trén cua gor d& wén thi
t¥ viio vit nén. Hinh 1.55 cho
ching ta thiy mot kigu g6i e
d5 truc cua mdy cdn hai truc
D = 200 mm. Vat liéu ché

77T 1’

tao g&i d thudmg 13 thép dic dy
35]1 + 45J1 hoic bang gang. dn .

O dd tryc 13 bo phan Hinh 1.56. Cdc kich thudc ciia
tryc tiép dd truc can, 1a noi & rugt (bac [61).

chiu tic dung clia cic luc dat

trén truc. Nho ¢o & truc ma tryc cdn ¢6 mot vi trf x4c dinh trong may va
quay quanh mot tryc tam da dinh. Céc may can thudng ding hai loal 0
dd: 6 1an va o trudgt. & truot hay diing bac 16t, cdn 6 lan hay dung vong bi.
O truot duge dung nhiéu vi chiu luc va dap 161, & trugt con 1am viéc 1ot
trong cic moi trudng nude va m6i trudng dn mon khac.

B& mat 4 luon tiEp xdc véi ¢b tryc cdn cho nén 3 phai Iam bing vat
liu ¢6 hé s6 ma sit thap nhu déng thanh, babit 83, bakeélit, v.v... Nha
méy luyén cén thép Gia Sang da dung g8 nghién thay bac 16t 6 bakelit. O
tnuot thudng duge lam hai nifa trén va dudi dé dé thio lip va dugc ghép
chat vao hai nira goi 40 trén va dudi. Cac kich thudc cta & d (cdn goi 1a
bac 16t, hinh 1.56,) dugc tinh nhu sau:

Chiéu day: S = (0,035 + 0,05)d + 2.5 mm
Trong do:
d- dudng kinh ¢ truc can
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Chiéu dai: L = 1 (13 chiéu dai c0 truc can), mm.
Chidu rong cha g& b= 1,2.5, mm.

Chiéu cao ctia g&: h = 0,6.5, mm.

a}

Duong kinh trong l
cha 6 bing dudng kinh | ' -2
cd truc cdn d, = d.

. g 3
Dudng kinh ngoai /
cua 6:d, =d, +2S, mm. 4

Pudng kinh phan
c6 go:d,=d, +2h, mm.

b)

—

Vat ligu lam bac i

Py
Pl
[Pl - dp luc cho % é
phép caa vat liéu lam bac
16t. é!é g

P - ap luc 16n Hinkh 1.57.a) Idp bac 16t (6 dF) vao goi truc;

nhat tic dung 1én bac 16t 1- vit cdy; 2- tdm gilr bac 16
: ' 3- bac 16t; 4- goi dF truc cdn;

Véi céc loai bacbit b) ldp bac va gbi dd truc vao than gid can.

16t 6 d& phai bio dam
diéu kién sau:

[P] Z P

B83 va 689 ta c6 [P] = 25 Nimm?; d6ng thanh BpC30 ¢6 [P] = 20 Nimnt,
hop kim nhom ACM cé [P} = 20 N/, v.v... Hinh 1.57a 12 mot kiéu lap
ghép & d6 vao g6i truc va hinh 1.57b: 8 d& g6i truc vao than gid cin.

O diia diing trong méy cdn thép thudng 12 & bi diia mot ddy, hai day
hoic ba ddy. Ching dugc ché tao theo tieu chuén, bang 1.9 va 1.10.

Viéc thiét ké, tinh todn, chon & lan hodc 6 trudt, 6 thé dua vao cic
tai lieu [11; [8] va [9].
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Bdng 1.10. Vong bi (6 diia) diing trong may can thép

L-

NN
AN, D

?

IR

jjaay
& i
—
Tai
Kihi¢uddia | | D | B | r (mhin} la‘:f\fgc ‘L?ll;)g 1T£:gg
' phép (kG)
kG)

1 2 3 4 5 6 7 3
3003136 | 180 | 280 | 74 [35] 6 790000 | 56000 | 1000 | 17
3003138 [ 190 1290 | 75 [35] 6 840000 | 61000 | 1000 | 19
3003140 | 200 | 310 | 82 [35] 6 970000 | 70000 | 800 24
3003144 | 220 [ 340 | 90 | 4 | 7 1150000 | 90000 | 800 30
3003148+ | 240 | 360 | 92 | 4 | 7 1350000 | 96000 | 600 35
3003152 [ 260 | 400 [ 104 | 5 | 9 L (56000 | 120000 | 600 50
3003156+ | 280 | 420 | 106 | 5 | 9 1 800000 | §27000 | 600 63
3003160 [ 300 | 460 [ 11R | 5 | 9 2000000 | 147000 [ 500 75
3003 164+ | 320 {480 | 121 | 5 | 9 2100000 | 157000 | 500 81
3003 168 G520 | 133 ] 6 |t 2500000 | 200000 | 400 | 103
3o 360 | 540 | 134 | 6 | 11 2600000 | 220000 | 400 | 112
30 380 | 560 | 135 | 6 | 11 2700000 | 230000 | 400 | 120
3o a0 | 600 | 148 L 6 | s 3300000 | 244000 | 300 | 154
3003184+ | 420 | 620 | 150 | 6 | 1) 3350000 | 270000 | 300 | 160
3003188 | 440 | 650 | 157 | 8 | 14 3500000 | 300000 [ 250 | 180
3003192+ | 460 | 680 | 163 1 8 | 14 | 4000000 | 3200001 250 | 220
3003196+ | 480 | 700 [ 165 | 8 | 14 4200000 | 350000 | 200 | 225
30031/500 | 500 | 720 | 167 | 8 | 14 4300000 | 370000 | 200 | 230

Loai thudng

3520+ 100 | 180 | 46 (35| 6 340000 | 21500 | 2000 | 52

3522+ 1o {200 | 53 [35] 6 420000 | 27000 | 2000 | 7.4

3524+ 120 [ 215 58 35| 6 520000 | 32500 | 2000 | 93

3526+ 130 | 230 | 64 | 4 | 7 630000 | 39500 | 1600 | 112
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Tiép bdng 1.10

1 2 3 4 5 6 7 8
3528+ 140 | 250 | o8 4 7 730000 44 000 1600 14,5
3530+ 150 | 270 | 73 4 7 800 000 50 000 1300 18.5
3532+ 160 | 290 | 80 4 7 980 000 60 000 1300 23
3534+ 170 | 310 | 86 5 9 1070 000 68 000 13C0 29
3536+ 180 | 320 | 86 5 9 1 160 000 72000 1000 30
3538+ 190 | 340 1 92 5 9 1 260 000 80 000 1000 37
3540+ 200 | 36G | 98 5 9 1 440 000 89 000 1000 45
3544+ 220 | 400 | 108 | 5 9 1 6600030 | 110 000 800 65
3548 240 | 440 | 1201 5 9 1850000 | 115000 600 83
3552 260 | 480 | 130 | & i1 2300000 1130000 600 109
3556+ 280 | 500 | 130 | 6 11 2600000 | 170000 600 125
3560 300 | 540 | 140 | 6 Li 2900 000 | 190000 300 143
3564 320 | 580 | 150 | 6 11 3300000 220000 500 175
3568 340 | 620 | 165 | 8 14 3800000 | 250 500 500 200
3572 360 | 650 | 170 | 8 14 4000 000 | 280 500 300 250
3576 380 [ 680 [ 175 | 8 14 4 200000 | 300 500 400 277
3580 400 | 720 1 185 | 8 14 43500000 | 330 500 400 332
Toai phi tidgu chudn
3003 732+ 160 | 270 | 86 | 3,5 6 900 00U 60 000 1000 21
3003 Fa4+ 220 | 370 | 120 | 5 9 1700000 | 114000 600 55
3003 748+ 240 | 400 | 128 | 5 9 1750000 | 120 000 &} b6
3003 752+ 260 | 440 | 144 | 5 9 2500000 | 164000 600 95
3003 756+ 280 [ 460 | 146 | © 11 2570000 | 166 000 600 100
3003 764+ 320 | 580 | 208 | 6 1l 4 800 000 | 305000 400 250
3003 730+ 400 | 650 | 200 | 8 14 5000000 | 350000 300 265
3003 792+ 460 | 760 | 240 | 10 18 6300000 | 478 000 250 430
3003 796+ 480 | B70 | 310 | 10 18 3900000 | 550000 200 820
30031/530+ 530 | 180 | 185 | 8 14 5100000 | 393 000 200 300
40 038/750+ 750 | 920 | 170 | © 11 3300000 | 426 000 200 250
Loai dac bigt phi ticu chudn
3734+ 170 | 250 | 60 | 3,5 6 530 000 40 000 1000 10
3738+ 190 | 280 1 67 |35 6 T00 000 50 000 1000 15,6
3736+ 280 | 410 | 98 5 9 1 500000 | 107 000 600 47
3760+ 300 [ 440 | 165 | 5 9 1 750000 | 130 000 500 58
3768+ 340 | 500 { 120 | 6 9 2200000 | 160000 400 82,5
3780+ 400 | 590 | 142 | 6 11 3100000 | 228 000 300 145
37/680+ 680 | 920 | 153 | B 14 4 800 000 | 390 000 200 323
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Vit nén va co
cdu diéu chinh
liong ép.

Pé Iam giam
chién day cia vat
cdn dung hai vit
nén. Vit diéu chinh
1én xuéng dugc va
ty vado gdi dg trén
ctia truc cdn, Hai
vit nén va mét so
thiét bi dan dong
cua chiing tao nén
co cdu diéu chinh
luong  ép:  didu
chinh bing dong
co dién va diéu
chinh bing tay.

Cic may can
ning sudt cao, ¢
khoang di€u chinh
Ién xubng I6n va o
cAc mdy can Ién
ngudi ta thudng
diung phuong phép
diéu chinh béng
dong eo dién. So
d6 dong cha
phuong phdp diéu
chinh dé dugc thé
hién & hinh 1.58.

Nguyén ly
diéu chinh nhu
sau:

Pong co
dién 1 quay lam
cho hai banh vit 6

3
Ghicta 458
<5 7T N8

Hinh 1.58. So dé dong cia co cdu diéu chinh
lugng ép bdng dong co dién.
1- dong ca dién; 2- khép ndi; 3- truc vit;
4- khdp ndi; 5- thiét bj do vi diéu khién;
6- banh vit; 7- vit nén; 8- tay quay diéu chinh.

—

d200
—brr—t——

t
Aa _}A
= 8
® 15
Pk ,®
AN
.2 ! ' 4 Baib’c& //

: L 7\/ Vit
.
N

1800

h=600
970

— 45 dy,236

2
230

Hinh 1.59. Vit me
1- vit nén; 2- dai 6c,
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quay nhd khép néi 2 va truc vit 3. Bdnh vit 6 quay 1am cho hai vit nén 7
ghép 1dng véi hai banh vit quay va lam cho ching chuyén dong lén xudng
dé dang. Vit nén dimg vimg dugc trén than gid cdn 1 nhd c6 dai 6¢ duge
lap chat vao than gid cdn va duogc ¢6 dinh.

Hinh 1.59 cho thiy hinh déng va kich thudc cua vit nén véi dai 6¢
trén mdy cdn D = 650 mm.

Diéu chinh luong ép bing tay thudng ding & cic may nho ¢6 néng
sudt thap. Khi 4y vit nén dugc diéu chinh lén xudng bang céch ding c& [é
to dé quay. Ddu vit nén khi dy khong ciu tao then hoa nita ma c6 ti€t dién
vudng hoac 6 canh dé dé ché tao va d€ van bang cd 1 (hinh 1.60).

Vit lieu ché tao vit nén 1a thép 40X, 40XH c6 [o,) = 150 Nimm’.
Pai dc ché tao bing ddng thanh J163, J168, hoac bpO®10-1.

Viéc thiét k€, ché tao vit nén dua vio céc tai licu [1] va [8].

Néu biét dudng kinh ¢6 truc cdn thi chon dudng kinh vong chia cla
truc vit me ¢ ren hinh thang (hinh 1.59):

o= (0,55+0,62)d (mm)

trong d6: d - dudng kinh ¢ truc cdn (mm), xem hinh 1.51, tra bang hoac
tinh t04n ta s& c6 kich thudc d, va d, la dudng kinh chén ren va dinh ren.

Khi d6 mii 6¢ 16ng (dai dc¢) dé Idp truc vit me gd vao gid cdn co
kich thudc la:

D=(1,5+ 1,8)d, (mm)
h= (0,95 + 1,1)D (mm)

Néu biét lue cén (P, chira tinh todn duge cac kich thude D va d
cua truc c4n thi ta tinh d,, clia vit me theo cong thic:

P .
d, = (mm)
(o, ]
. P
trong d6: P~ ‘2‘”‘ =~ = ; m=314

[0} - d6 bén kéo cho phép clia vét liéu lam true vit, [6,] = (12 + 15) kGt
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Hinh 1.60. Vit nén ding cho mdy cdn ¢d nhd, diéu chinh lugng ép béng tay.

lIl. NHUNG CHU Y KHI LAP RAP VA VAN HANH MAY CAN
1. Méng may can

Gi4 cdn dugc lap vio be

m4y cén, bé mdy cén dugc Jap
vao méng may bang cic bulong .
nén. M6ng mdy cén phii dam a)

bao céc yéu ciu vé chiu lyc va 2
chiu va dap. Trong qud trinh
lam viéc luc cén va nhimg va
dap khdc dugc méng may hoan
todn hdp thy. Méng mdy cdn
thudng dugc lam bang bétong
hoiic bétong c6t thép. Céc kich Hink 1.61. a) bé mdy cdn:

thudc ctia méng mdy cdn phu 1- 15 bit buléng nén; 2- rinh bat bulong voi

thuoe vio trong luong va kich b) ldp kkungk;?;%:c%rf;g‘bé mdy cdn.
thuc cia mdy cén. Hinh 1.61 1- khung gid cdn; 2- buléng gid can;
giéi thizu b¢ may thudng diing 3- buidng nén; 4- b¢ mdy cin.

d6i v6i mot s6 mdy can nho,

vat liéu 1a gang dic hoac thép dic.

S S
A WA

Khi 18p gi4 cdn vio bé mdy va bé mdy vao méng may ta 6 thé
kiém tra do bén chia cdc bulong nén theo cong thic (3.g)

4Q
[Speutone] = ;ET <[os) (3.8)

trong dé:

Q-lirc chiu kéo clia mét bulong nén khi may c¢4n lam viéc, N hodc 4G.
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d- dudng kinh clia buldong nén, mm.

[0g] - giGi han bén cho phép clia vat liéu lam buldng (thép CT2,
CT3 ¢6 [og] = (70 = 80) Nimm® = (7 + 8) kGimm’.

2. Nhimg diém cdn cha y khi lap may va van hanh may can

Viéc lip rap mdy cdn cling nhu cdc mdy khéc n6i chung 12 phai bao
dam an toan tuyét d6i vé ngudi va thiét bi. Phdi tuan theo qui dinh, qui
pham 1dp rap may, theo sy chi dao cla cén by chuyén mon tryc tiep chi
huy.

Can cht ¥ nhitng diém sau:

+ D6i v6i may cdn khong ding thém bo truyén dai thi tryc tam clia
cdc truc din dong tr truc cdn dén dong co, dac biét 1a tr phia sau hop
truyén lyc dén dong co, phai ndm trén cling mét mat phing (hinh 1.62).

+ Cdc mdy c6 dung thém bo truyén dai lip & ddu ra cta tryc dong
co va ddu vao clia hop gidm tdc thi cin chi ¥ dén kha nang di€u chinh
duoc do cang dai trong qud trinh 1dm viéc ctia mdy, néu trong ban thi€t k&
mdy chua cé co clu cing dai.

+ Khi mdy lip rap xong phai cho mdy chay khéong tdi mot thoi gian
dé kiém tra lai céc thiét bi dién, hop gidm tdc va cdc chi tiét khdc. Dic
biét 1a kiém tra truc cdn, truc khép ndi, cc buléng lap ghép, v.v... Chay
khong tai 1am cho cdc bac 16t truc duge mon déu voi ¢ truc dé may sau
nay 1am viéc ém va cdn chinh xdc. Trude khi m& mdy chay thir can cha y
khong € bat ky mot vat gi roi vio khe ho giira hai truc cén.

+ Sau mot thdi gian chay khong tai va chay thir phai kiém tra lai tal
© ¢ cdc thong sd k thuat clia mdy cdn. Néu cac thong s6 k¥ thuat bao dam
thi méi dua mdy viio san xuat. '

3. Ché& dd va diu bdi trdn may can

Boi tron nhim cdc muc dich sau: gidm ma sit, chdng mai mon,
tang tudi tho cia céc chi tiét, gidm tiéu hao dién, tang nang suat.

Miéy cén ciing nhu cdc may khdc cdn c6 ddu md boi tron va ché do
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boi tron hop 19 dé dat duge cdc muyc dich trén.

Vit li¢u boi tron cdn phai lua chon sao cho khi may lam viéc phai
lu6n luon hinh thanh vi duy tri mot mang ddu mong bim vao bé mat cic
chi 1iét tai nhimg noi tiép xic nhu 6 truc va ngdng truc, cdc khop néi, 6
néi, v.v...

Céc loai ddu, m@ béi tron thudng & dang long nhu dau khoing vat,
dau cong nghiép; ¢ dang dic nhu md cong nghiép, md dong thyc vat hay
& dang ran nhu parafin, than chi....

Khi chon diu, m& boi tron cén chi ¥ téi céc tinh chit co ban sau:

+ Do nhdt: do nhét cang cao thi chit lugng boi tron cang t6t. Dau
khodng vat c6 do nhét tang cung voi su tang cua dp luc.

+ Nhiét do chay: & nhi¢t do ndy ddu md boi tron bi boc hoi va dé
chdy.

1

S
e

—i\ ! !
. llln’l.
\ — S 15| 1y 14
— N/ = \
= - -
:‘n _La - u
L ‘ = ] F.] .
f 16 o 0g 2 ¢ g ¢
g 1 / ¢ a8 o G0 2o ¢, 0 O 0
Ta & 00 g 20 P4 5 0 OO0 p O 2 2 é ¢ 2 z 2 [
6 2000,°0 %, ¢ 07 ¢ 5 008 700 4 ¢ 7 2 g

Hinh 1.62. Ldp rdp mdy cén dé tric tdm cde tryc ném trong mot mét phdng.
[- than gid cdn; 2- truc cén; 3- ndp trén than gid cdn; 4- gbi do truc va bac 16t truc;
5- vit nén diéu chinh lugng ép; 6- ¢Oc¢ an toan; 7 va 8- truc khdp ndi hoa mai;

9- v4 hop banh rang chit V; 10- béanh ring chir V; 11- truc din dong banh rang chir V;
[2- hop gidm t6c; 13- dong co dién: 14 vi 15- khép ndi truc; 16- méng may can.
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+ Nhiét do dong dac: tai nhiét d6 do tinh boi tron ctia dau ma kém,
tinh chay lodng tao thanh 16p mang mong boi tron trén bé mit chi &t
khong con nita, t6n thit ddu Ién, v.v..., dac biét 1a khi & nhiét 46 thap.

+ Tap chat co hoc 1am anh hudng t6i téi tho clia cdc chi ti€l mdy
va chat lugng boi tron cla nd. (3 ddu md boi tron ¢ chét lugng cao, tap
chét co hoc khong duge 16n hon 0,007 %.

+ Po tro dac trung cho sy tdn tai cia chit khong chdy dugc trong
dau, m& boi tron, ddu m& cong nghiép. Do tro cho phép 1a 0,007%.

Do cdc hod dugc bidu thi thanh phan tram (%) trong luong c6c cia
céc loai ddu md véi loai ddu md boi tron dem phan tich thi nghi¢m. Bang
{.11 gidi thiéu mot s6 loai ddu md boi tron cba Lien X6 (cti).

Bang 1.12 gidi thiéu mot s6 tinh chat co 1§ cia ddu, ma boi tron cla
hiang BP ciia Cong ty Petrolimex.

Bdng 1.11. Mot 0 tinh chét cg 1y ciia diu, m& boi tron may can

thuong dung ¢ Lién X6 (cii)

] R ]
Dang bén z;ﬁ;f‘é} sz; 92| Nhiet do
Co 1y tinh ngoili va mau o e dong Noi bdi tron
e (khéng chay dic (°C)
> lénhon) | C) |
. . O truc, goi da,
Diu m& cong nghiép | Pen da luon 0 ) fl).‘ ::C g(:;
UTN FOCT 3257-53 | dén mau vang ¢ thong bom
thut
Diu m& cong nghiép gzﬁ (él:dll::;n 0.25 ) ) C8 truc, ngdng
UnN2 roCT 6708-53 L - truc ldp h&
dén mau vang
Ddu cong nghigép O ma sdt lang
M@ céng nghiép ) o 285 [0 A ndi truc,
rOCT 6480'53 truyén dﬁng
nang
Diu m& xilanh Truyén df_)ng’
- 0,007 215 +5 pang, banh vit -
rOCT 1841-51 - truc vit
. Mdy 4, mdy
Ddu md céng nghiép . .
: . - p h
[OCT 1840-51 0 112 25 :1;;' truc khap
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Chuong I

CAC THONG SO €O BAN BAC TRUNG CHO
CONG NGHE CAN

Can it vao dac trung bién dang chia vat cdn vi cdch bo i true
can mi qua trinh ¢dn ¢ thé chia 1am ba dang: cdn doc (san pham la
thép tdm, thép hinh). can ngang, cdn tao ong khong han. cin nghiéng
(cén ngang x0an).

Trong khuon khé sach nay chi néi dén cic thong s dic trung

cho qua trinh cdn doc. Cic 1y thuyét vé cdn doc. cdn ngang v cdn
nghiéng xem cdc tai lieu |51 va [14].

| VUNG BIEN DANG VA CAC THONG s® PAC TRUNG CHO
VUNG BIEN DANG KHI CAN DOC

1. Khai niém

Cin doc 12 jud trinh lam bi¢n dang kim logi mot cach lién tuc
gifta hai truc can. Nhis c6 hai truc cdn 2 quay nguoc chiéu nhau va nhd

cé ma sat Giép xic ma vat can | {(hinh 2.1) bign dang va di ra phia
trude (ban than vat can khong W chuyén dong).

2. Vung bién dang

Khi cén, hai truc can quay lién tuc nguoc chiéu nhau. Nh& ma sdt
ti€p xae vat can duge an lién tuc Vo truc can va bien dang. Sau bién
dang chiéu day vat can | (hinh 2.1) gidm ddn, chicu dai tang lén. chicu
rong cling tang 1én chit {t va hioh déng cua vat can thay doi.

Viing bi¢n dang ta vung kim loai bién dang déo nam trong pham
vi tac dung cla truc cdn. Vang ARCD (hinh 2.1) fa vang bién dang.

3. Cc thong s6 dic trung cho vang bién dang (hinh 2.4)

Npudi ta goi o la goc an kim loai 14 gdéc 1ao b cung tiép xdc
AB (hoac chuyén dong) gifta bé mat truc can va kim loai. Mdy cin
khic nhau. san pham cén khac nhau thi o € khic nhau.

Cung AB=CD ={1la chidu dai cung tiép xdc hay chi¢u day cua
vung bién dang.
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iy w . .
Goc v = IOB 1a gde trung hoa, tai dé van t6¢ can cua Kim loai

bang van tdc cla fryc cdn
(VHZVJ. .

h,, h, - chitu cao cua vilt
can trude va sau khi bién dang.

b,, b, - chiéu rong coa vat
can truge va sau khi bién dang.

[,, 1, - chiéu dai clta vit
cdn trude va sau khi bién dang.

Luong ép cua kin logi

Lwong ép tuyét déi (Ah)
14 hiéu s6 chiéu cao cua vat cdn
trudc va sau khi bién dang.
Luong ép tuyét ddi dugc bidu
thi bing cong thyc:

Ah=h, -h, (pmm) (2.1)

Lugng ép tuong doi ¢ 1a ti
s§ gilta Iugng ép tuydt doi va
chiéu day ban diu cta vit cédn

tinh theo %. Luong ép tuong déi dudc biéu thi bang cong thirc:

h,~h,

£E=
1

100 (%)

—wihy

ba

Hinh 2.1. S0 dé viing bién dang ciia

kim logi khi cdn
1- viit cdn; 2- truc cin.

MG&i quan hé gitta Ah, o va [ tir hinh 2.2, ta thay:

sh_h

By
2 2 2

Mz BE = OB - OE = R - Rcosa = R(I - cosa) = 2Rsin2%

Vi o qud nho nén:

a

sin2 =2 dods BE=
2 2

Suy ra:

=BE

@

R

4

2Ra’

2h, -

h,)

raed

(2.2)

(2.3)
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Ah = h, - h, (h, - chiéu cao vat ¢idn truée khi cdn).

Qua (2.3) ¢6 thé nhan thdy: géc an o (rad) ti & thuan v6i Ah va
ti [& nghich véi duding kinh truc cdn D.

Ta a1 ¢c6:
AB:R.a:f:%a =

Thay o tir (2.3) vao cong thic trén {a ¢é:

D
{= —Z_Ah = o RAh mm (2.4)

Nhan xét tuong tu 13 chiéu dii cung tiép xtic 1 ti 1& thuan véi D
va Ah,

Luwong gdn réng 1a hiéu & chi€u rong cua vat can sau kKhi cin va
truée khi cdn. Luong gidn rong duge bidu thi bing cong thic:

Ab=b,-b,, mm (2.5)

Ngudi ta con dua ra khai
niém lugng gidn rong tuong ddi
va h¢ s6 giln rong, v.v... nhung

thyc 1€ it ding dén. Trong thiét A

k€& 16 hinh truc cdn phai tinh Ab . =] E/

mot cich chinh xdc. Cho dén

nay cé hang chuc cong thic —— — ' -—_I—Nr
tinh lugng gidn rong Ab. khéc “

nhau va rdt chinh xdc. Ta c6
thé diing cong thitc clia Baxtino Hink 2.2. Quan hé gifta Ah, aval
dé tinh luong gidn rong:

Ab = 1,15-2%}-1—(,} RAh—%;—l} nmmn (2.6)

:
trong dé:
Ah- lugng ép tuyét dai;
R- ban kinh truc can;
f- hé s6 ma sit, f = (1,05 - 0,0005t);
t- nhiét do vat can;
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h,- chidu cao ban ddu cla vat cin.

Viéc tinh todn A.b c6 thé tham khao céc tai lieu [4]; [S]: [61: [11]
va [12].

Hé 56 gian dai khi cdn

He s6 gidn dai (p) hay hé so kéo dai 1a ti s& giita chiéu dai sau
khi cén [, va trude khi can /;:

Pe—

w= = 2.7
Il]rl

p ludn ludn 16n hon 1 vi/; ludn luon 1én hon /.
Quan hé gitta p (h¢ s¢ gian dai) va € (lwong ép tuong dor).

Trong 1y thuyét cén ta ¢6 dinh luat thé tich kim loai khong doi
rinh cén. Diéu nay ching ta hdy cong nhan, nghia [&

trong sudt qua t
kim loai luén ludn

d6i vdi san phdm c6 n 1an cén thi thé tich (V) clia
khong doi va:
V,=V,=V,=..V,;=V,, =V, =hing s.
Ta déu biét:
Thé tich = (dién tich tiét dien) x (chiéu dai).

Vay: _
V, =Fl,=V,=Fl,=V,= Fli= .=
=V, ,=F .=V =F = V,=F, (2.3)
Tir (2.8) ta c6:
Fo_L_E _h_ _Fa_h Bl
F, I F F., . K I
Ta lai cé:
F, =bh, } (2.9)
F, =b,h,

b,. h, - chiéu rong va day cua vat cdn lan mot.
b, h, - chi¢urdng va day clia vat cdn ldn thit hai.
{

.b.h
Tir (2.8) va (2.9) ¢6: —— =1L=
(2.8) va(2.9) o, B
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Néu trong qud trinh cdn ma chiu rong vat cdn khong thay ddi
g Mg vd g b

(b, = b,) thi:

—

hy _hH_
h, f, !
h, 1
suy ra = = — (2.10)
hy, u

Tir (2.2) va (2.10) ta co:

A ~h .
o= 20 1009% = 5?]—1— 100% = (1 - i;

1 b

).100% = (1 - l).1(}0%
n

(2.1

Qua (2.10) va (2.11) ta nhan thdy rd rang pt luon ludn > 1 va e ti
1é thuan véi p. Nghia 1 lugng €p tuong d6i cang 16n thi hé s6 kéo dai
cling cang 16n va ngugc lar.

Cach tinh so'ldn cdn n
Theo dinh nghia cla hé s gian dai ta co:

{ F
Wi = . (2.12)

trong do:

My, - D€ s6 gian dai téng cong clia vat cdn sau n lan cdn;

1., I, - chiéu dai clia vat cdn sau n lan cin va chiéu dai phoi can
ban dau;

F,, F, - dién tich ti€t dién ciia phoi cdn ban dau va clia thanh
phdm sau n 1dn cén. '

Tir (2.12) ta ¢6 thé viél:
EFF

Al

Fn—z Fn—-l
Lidne — . ' e T . T
i ¢ Fl FZ F?- Fl‘l—l. Fn

p’u"ing = pl'”l‘!"’."l’ln-l'un (2]3}
trong do: Lyl kauby 4, 12 he 56 gidn dai cha lan cén thit 1, 2, 3.
(n-1), n. Vi p ¢6 tri s6 khéc nhau nen ¢ tién tinh todn ngudi ta da dua

ra khai niém vé hé s6 gidn dai trung binh va duge ki higu 1a py
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I'I'I +I’l_’ +Ll_,' +p.“ 1 +I’ln

“‘lh =
. n

K&t hop (2.12), (2.13) vi (2.14) ta cé:

ﬁ = Wiing :&Ml“‘ = (“m)n

n lan
Logarit hod hai ve ta duoc:
Ian - ]gFu = nlg“lh
lgF —leF
n - g (1] g n

Vay:
lgu,

(2.14)

(2.15)

Qua (2.15) ta thiy: ndu biét duge tiét dién ngang ban diu cia
phoi cdn, ti€t dién san pham va bift duge hé s6 gian dai trung binh thi
tinh duge ngay s6 lan phai cdn (18y tron so, khong 1ay s6 thap phan).

Tu ty thuyét va thuc t€ san xudl ngudi ta lap bang 2.1. xdc dinh
cdc hé s6 gidn dai trung binh 1uong dng v6i cde san pham va 16 hinh

khi cén.

Bdng 2.1. Phan phoi hé s¢ gian dii trung binh () cho mét so san

pham ¢in
Thit Loai san phiam Loai 14 hinh L,
Cin tinh LAO =+ 1,15
Cé tict dién ngang don giin Chit nhat - vuéng 115 = 1,30
l (trdn, vudng. det, chii nhat, tam o

gidc, bau duc) Thoi - vuong 1,25 + 1.60
Bau dyc - vudng (.20 = 1.80
4 st dia R I o 1,40+ 1,20

2 Co tidt dién phue tap {ray va cic Can tinh- cn the
dim U. 1. T 1,30 + 140

Il. PIEU KIEN VAT CAN AN VAO TRUC KHI CAN DOC

- -~ A" -~ ra e b
1. Biéu kién dé vat can an vao truc

Khi ding mét ngoai luc dua vat cdn vao hai truc can dang quay
nguoc chiéu nhau, tai thdi diém vat cén tiép xtic v6i hai truc cdn, thanh
phin luc ma sit ndm ngang T, phai Idn hon thanh phdn dp lyc phip
luyén nam ngang N, mdi bdo ddm cho vat cdn an vao truc. Néu T, < N
thi vat cdn khong an vio truc dugc v qué trinh cdn khong thé xay ra

(hinh 2.3).
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Neu 2T, > 2N,
nghia fa:

T,>N, {(a)
thi vat cdn an vao truc.

Ta cé: N, = Nsina

T, = Tcosa.
Mat khac:
T = Nf (b)

trong do: [ - hé s6 ma sdt.
Két hop (a) va (b)

ta co:
Nfcoso > Nsino
sin
Suy ra: f >
cosa
hay
f>tga

Hinh 2.3. So dé phan bé Iue khi vt cdn
Vi o qud bé nén tiép xiic vOI truc can.
tga = avaf>a

Két hop véi cong thic (2.3) ta duogc:

f> 2}1
R
vay Ah < Rf? (2.16)

Tir (2.16) rdt ra két ludn:

D& vt c4n ty dn vao tryc phdi bio dam diéu kién luong €p tuyét
d6i nhoé hon ban kinh truc cn nhan véi binh phuong hé s& ma sit. He
s6 ma sat f ghi 6 bang 2.2.

Bdng 2.2. He s6 ma sat khi can (f)

{ Trang thai cdn \ Loai truc cin f
Truc ¢o g:fj, ranh 045+ 0,62
Cin ndng Truc cdn hinh 036+ 047
Truc cdn tAm 0,27 - 0,36
i Truc ¢6 46 bong binh thudng 0,09 - 0,18
Can ngudi
Truc ¢6 do béng V10 + V1 2 0,03 = 0,09
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2. Cac phuong phap lam cho vat can dé an vao truc khi can doc

Tir thue t€ s&an xudt va bang thue nghiém, ngudi ta thay: bé mat
truc can xi xi thi vat cdn dé an vio truc, bé mit truc cdn nhin béng va
c6 dau thi vt cdn khé an vao truc. Muén vat can dé an vao truc thi ta
gidm lugng ép Ah v.v..,

1 2

Muc dich lam vat cin = ——
- . N - v _ == —
dé¢ an vao truc la dé lang == | | s—
nang sudl cdn, thao tdc —_ e—

thuan lgi, may khoi dong
ém khi vat ¢dn an vio truc
va an (oan cho thiét hi,... , W — : t

ngudi ta di ding cac e
phuong phép sau: 7 /
- Tao cdc gO hoic I '

khoét ranh trén bé mat truc

can (hinh 2.4a). Phuong

phdp nay hay dung cho may
cdn 16n dé€ san xual phai va
chi cdn vdi cic lan cdn tho
ban dau. Muc dich dé ting
tugng ép (Ah) dan dén tang Hinh 2.4.

ning suat. G cic gid cdn a) tao g& v rinh trén bé mat truc cdn.

. . . . I- tryc cdn ¢ ranb chim: 2- truc cdn cé g&;
tinh nguoi ta khong ding b) dap bep dau vt cén.
loai fruc nay.

- Dap bep ddu phoi cdn (hinh 2.4b). Phuong phdp niy diung nhiéu
trong cdn tam dé tao cho lugng Ah ban ddu bé hon lugng Ah cin cén,

dé ting nidng sudt va an todn thiét bi v.v... Phuong phdp nay ciing chi
dung cho nhimg an cdn tho ban dau.
ll. HEN TUQGNG VUGQT TRUGC VA HIEN THUGNG TRE KHI
CAN DOC

Tir thue t& di chiing minh duge tai vung bién dang cua kim loai khi
cdn doc toc do cua vat cdn ra khoi true V,, ludn ludn 1én hon toc d6 cua truc
cdn V va 16¢ d6 cia vat cdn khi @n vao truc Vi, ludn ludn nho hon toc 46 clha
truc cin V. Nghia 12 tai diém kim loai 1iép xic v&i truc cdn cho dén tiét dién
trung hoa (hinh 2.5) ta luén cé:

V<V



VL tir 176t dién trung hoa theo hudng vat can ra khoi truc ta ludn co:

V>V

Tai tiét dién triung hod ta co:

Vy=V=V,

Hién tong ma tai
ving bién dang cua
kim loai ¢é V, > V la
hién tuwong vugt reoe.

Viung ¢d téc do
kim loai V,, > V la viing
vugt  trude  (vang 11,
hinh 2.5).

Hién tuong ma tal
ving bién dang cua
kim loai ¢6 V, < V la
hién twong tré.

Vung co toc do
cua kim loai V,; < V 1
vimg tré (ving I, hinh
2.5).

Tiét dién co6 goc
trung hod ¥y ma tai do

(2.17)

2]
o '
w L}
A
ad —
- .

[\

27

[f <
Mat phan gigi

s

hy

Tigt dién
trung hoa
v, YHEVEVh
VCOS h
v
VH

'L

Hinh 2.5. Hién twgng viegt va tre.
1- viing tré; 2-viing vugt trude.

V, =V =V, goi la tiét dién trung hod. Mat chia déi hai ving tré va
vilng vugt trude goi 1a phan gidi (hinh 2.5). Lugng vugt trude caa kim
loai nhidu hay it duoc dac trung boi cong thic:

VY, -V

)
h

. 100% (2.18)

S, - luong vuot trude tinh bang %;

V, - toc d6 clia kim loai di ra khot truc;

V - toc do cha tryc cdn: V =

nD.n
mis

D - duong kinh truc can, mm;

n - s& vong quay cia truc trong mot phut, ve/ph.

Thuc t€ trong cén kim loai ta thay:

, = 3% =+ 6%
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nghia la: :
Vh = V + V‘Sh = V(l + Sh)‘

Ung dung thuc (¢ ctia hién neong vug! trioc

* P3i voi céan thép chu ky:

Thép chu k¥ la nhiing
loai thép cén ¢ hinh ding va
kich thudc 1ap lai theo chu ky
(hinh 2.6).

Néu thép chu k¥ c6
chiéu dai 1a L thi trén truc cdn
phai tao hinh dé c6 chicu dai
la L sao cho ludn luon ¢o
L' < L. khi d6 mdi can duge

thép chu ky ¢ chiéu dai L ‘ o \
(hinh 2.6). Hinh 2.6. Cdn thép chu AV .

L
Vi L'= (2.19)
1+5,

L’ - chiéu dai cua cung 1a0 (rén khoang cdch hai tam 15 hinh truc
can;

L - chiéu dai theo thict K& ciia thép chu k¥ (san pham):

S, - luong vuot (rude (néu L' = L thi khong bao gid can nép
¢ chidu dai L ma ludn 6 chiéu dai 16n hon L vi c6 lugng rudc

S,)-
* Pai vei can lién e (muc 2 chuong I) thi phai bao dam diéu
kién sau:
E.V, (1 +S)= F..V,(1 + S} = Fo V(1 + S) = =
o= B VoL + S = F.V.(1+85.)= hing so 2.20)
trong do:
F, .. F, - ti€tdién ngang clia VAt cdn tai Cac g1d can,
Spre Spz o Shen by S, - luong vudl rude coa kim loai tai cdc gid
can1,2.3,...n-lvan
V,, Vs oo Vi v, - toc do vat cén tai cdc gid can {1 + n).

Néu khong bao dam didu kien (2.20) thi vat can khi cdn lién tuc
d& bi ddt hodc bi chiing tam cho qui trinh can khong lién tyc va xay ra
sy ¢B, V.V...
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IV. LUC CAN, MOMEN CAN, CONG SUAT DONG CO VA
NANG SUAT CAN

1. Luc can

Luc cdan P con goi 1a dp luc toan phan cua kim loai tdc dung lén
truc cdn (hinh 2.7).

Ap luc toin phdn cla kim loai tic dung [én truc cdn tinh theo
cong thic:

P=P,F MN(T) 2.21)
trong do:
P,, - dp luc don vi hay 4p luc trung binh, N/imm®, kG/mm?,

F - dién tich tidp xiic giita kim loai va tryc can, (mm’) va dugc
tinh theo cong thirc:

F=bol=2102 rpan (2.22)
2
b,, - chiéu rong trung AP 1o
binh cha vat cdn, mm; \

b,, b, - chi¢u rong
cua VAt can trudc va sau
can, mnt;

Ptt

I - chiéu dai cung
liép xdc, mm.

hq

Cho dén nay, chua
c6 mot cong thirc 1y thuyét
nio hoan chinh dé tinh P,
Tat ca cdc tdc gia déu dua
ra cong thirc tinh P, bang
thuc nghiém. Mit khdc doi )
v6i cong nghé cian ndng, Hinh 2.7. Ap luc cua kim logi tde dung
cdn ngudi, cic cic loai fén tryc cdn.
thép khac nhau va kim loa
khdc nhau déu c¢é P, khdc nhau. D€ tinh P, chinh xdc va phu hgp voi
trang thai cdn va kim loai dugc cdn 6 thé tham khao cdc tai ligu [1],
[51. [9], (10], [1 1], [12].

Duéi day 1a méot trong cdc cong thite tinh dp luc trung binh cho
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can thép:
P,h.= P.K, (Nimn'’, kGlmm®) (2.23)
P, - dp luc riéng c6 lgi;
K, - he 6 ké 161 dnh hudng cia trd khdng hinh thitc bén ngoai.
Khi nhiét do cdn cta thép 16n hon nhiét do: (t7-575°C), nghia la:

(2>, - 575°C) thi:

10 — (1. +75"
P, = M_)_GB (2.24)
1500°

Khi nhiét do cdn ciia thép nhd hon nhiét do (1°-575°C), nghia Ia:
(1°<1’, - -575°C) thi:

ch

t('l -_‘U
P=|-L %o (2.25)
[ 1000° } "
t9, - nhiét 4o ndng chay cua thép;
o, - duge xdc dinh theo ¢6 thi hinh 2.8.

1" - nhiét do khi cdn thep.

2./ RAh
K =1+ f[ - 11 (2.26)
h, +h,

f - he s& ma sit gita bé mat truc can va kim loai, xem bang 2.2
h,, h, - chiéu day trudc va sau cdn;

Jm - chiéu dai ving bi€n dang.

Két hop (2.23) + (2.26) ta c6:

-Khi ©© > (18, - 575°C) thi:

&) _ o o 2 RAh
P, = 6,4 Lo ~(CHTST) 1y SV R0 (2.27)
1500° h, +h,
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- Khi ) < (ty, - 575°C) thi:

[Nl

-0 Y 2/ RAh
P=o,|| -t | [l X (2.28)
1000° h, +h,

Cong thitc kinh nghiém (2.27) va {2.28) tinh todn rat don gian va
tuong doi chinh xdc

c6 thé diing cho cin 200 (L Thcnay G [ 1“3800 ,

(dm vid can hinh. &= s 200 .
g 80 —1 —1 14007 €

Thay cong thic 2 T 1300° 3

(2.27) hodc (2.28) 80— ot 1200° =

N R . 50 bt — -t -

va (2.22) vio cong a0 T L

thitc (2.21) ta s& s - T

tinh duoc hue can. 01 03 05 07 09 11 1.2 1%

% Cacbon

Tinh duge ap

fue cua kim loai tdc

dung 1én truc cdn thi mdi kiém tra duge do bén truc cdn khi lam viéc,

méi tinh dugc momen cdn vi cong suit cdn thiét ciia dong co dan dong
mdy can,

Hinh 2.8. Quan hé giita 1%, oy va % cachon

Dudi day 13 mét vai cong thitc tinh dp luc trung binh cla cdc tac
gia khdc:

+ Cong thire ciia tic gid Ekelun thudng ding tinh khi cdn thép
hinh:
P, = (1 + )2k + MUY (kG/mm") (2.29)
trong do:
m - hé 6 xét dén dnh hudng cta ma sat ti€p xic:

(L6 RAb ~1.240)

(hy +h,)

f - he s6 ma st khi cdn (xem bang 2.2);
R - bin kinh 1am viéc cia truc can, (mm),
Ah - lugng ép tuyét doi
h,, h, - chiéu day trudc va sau khi cdn, (mm);
k - tr& khing bi€n dang tinh:

2k = (14 - 0,1t)(1,4 + C+ Mn + 0,3Cr);
t - nhiét do cdn tai lan tinh todn;
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C, Mn, Cr ~ ham lrrgng phan tram (%) cha cdc nguyén 6 hop kim

doé trong thép;
n - he s6 dinh, con goi la do nhét;
U - t&c do bi€n dang (I/s):

| 4
v__2vV R

! h, +h,

U=¢

g - luong ép tuong doi;

v - 16¢ d6 can;

I - chiéu dai cung tiép xiic;
+ Cong thire cua tde gia Korolev:

&-1

> _
p = 2X|_L —[1 —E) (KGImm?)
ed |\ /~¢ 2

Cong thiic ndy duge dung khi tinh todn cho cdn thép tam.

trong do:
2k = 1,150,
o, - g16i han chdy cia kim loai;
e - lugng ép tuong doi;
2f1 2fl, [2—8] _ 1

8= — hoicd=— =
Ah gh,

2
f, 1, Ah, hy, h, ... xem & cong thic (2.29).

h

th

h,, - chiéu day trung binh, h,, = E';i {(mm).

Quan he giira 2k va P,

Po 27 =1 e 12 56 Nobe, e = 2,171828)
2k m
m= w;2k=1,1555

(h|+h2) :

2. Mémen can va cac momen khac sinh ra khi can

(2.30)

Moémen cdn (M,) do luc cdn sinh ra va tinh theo cong thic sau,

(hinh 2.7):
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M, =2P.a (MN.m; T.m) (2.31)
P - luc cén.

a - canh tay don (xem hinh 2.7):

a= (045 +0,5) = (0,45 +0,5)RAh ddi véi cdn ndng.

a = (0,35 + 0,45/ = (0,35 + 0,45) 4 RAh d&i vdi cdn ngudl.

Momen ma sit (M) gém moémen do luc cdn sinh ra tai truc can
(M,,.,) va momen ma sdt tai cdc chi tiét quay (M)

Momen ma sat duge tinh:

Mms = Mmsl + MmsZ (232)
trong dé:
M,,=Pfd (2.33)

P - lic cdn (N, &G).
d - dudng kinh c6 .. ¢ can, mm;

f - hé s6 ma sat cla 6 dd c6 truc cdn. HE s ma sat ' duge ghi &
bang 2.3.

Bdng 2.3. He s6 ma sat 6 46 "

Loai 6 d& truc cdn - f’ J
& d& ma sat 1ong 0,003 = 0,0003
O a5 ma sdt nira long 0,006 + 0,01
O bi 0,003 + 0,005

o) truot (6 2 loai):

- loai truc tam bing thép 0,04+ 0.1
- loai truc 1am bing s 0,005 + 0,01 J
Mmsl = (0*08 = 0912)( Mc + Mmsl) (234)

Momen khong tai (M,) sinh ra dé thiang trong luong cla cac
chi tiét quay khi mdy chay khong t4i. Momen khong tai thudng bang
3 + 6% modmen can:

M, = (3 + 6)% M, (2.35)
Momen dong (M) = 0 khi cdn khong c6 su tang, giam toc do.
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GD* d . : e e
M, = + N 15 khi cdn 6 sy ting va giam tdc do. Ldy ddu

375 dt
(+) khi tang toc, ddu (-) Khi giam toc.

trong do:

dn - - -~ " -
—d— - gia t6c goc cua tryc can,
t

GD? - momen cha tat ca cdc chi tiét dan dong mdy c4n sinh ra
duoc chuyén vé banh da.
3. Tinh toan céng suat déng cd

Cong suit dong co khi cin duge tinh theo cong thic:

Ny = M-y (KW hodc ma luc; 1kW = 1,36 mi luc)

=n.Mg./ 0,975, kW (2.36)
trong do:
M,,, - momen tinh trén truc dong co:
M- _ _
Mldc = { C +Mm\| +Mm-.2 + Mn} + Md (237)
M,

M, - momen can (mdmen lam cho kim loai bi€n dang);
M, M, - momen ma sit tai cé truc cén va tai cdc chi tiét
quay;
M, - moémen khong tai;
+M, - khi tang téc;
-M, - khi giam t&c;
7, - hé 56 truyén dong hitu ich clia méy thudng bing 0,85 + 0,93
n, =N, M
n, = 0,95 + 0,95 (hé s6 truyén dong hitu ich ctia hop giam toc);
N, = 0,92 + 0,95 (h¢ s6 truyén dong hiru ich cla hop banh ring
chit V);
n, = 0,99 (hé 6 truyén dong hitu ich ctia truc khdp néi);

i - ti s6 truyén tir dong co téi tryc cdn:
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1
Ny, 0, - t6c do quay cha dong ca va truc cdn (vg/ph).
M4 0, - VAN L8¢ géc cua dong co va truc ¢dn (1/5).

Sau khi tinh dugc N,. theo (2.36) thi tra bang va chon dong co
cén thi€t cho may can theo diéu kién sau:

N, = [N] kW (2.38)

[N} - cong sudt cho phép thuc t€ cha dong co.

- -
o
.-
-l
it
il

({T) chu ky can

1)
,/
/

-]

\ N
I NAAENAY
<
BNA \ENAS
AR NIRNIAN ANEAY )
9 ) N 3 |
ANAENRAUAENE )
1
A NI N N
Téng thi gian can cho 1phdi
. - -
0 B8 16 24 32 40 48 56 64 72 BO 8 96 104 112 120128
Thi gian (s)

b)

Hinh 2.9. Biéu dé Atmet (tinh chu ky cdn cho mdy cdn hinh voi 11 gid can
b tri kiéu ban co).

Hinh 2.10 12 bidu d6 Atmet tinh chu k¥ cdn cho mdy cén hinh
lién tuc 250, 12 gid can.
Nang sudt cdn cho tat cd cdc mdy cdn duoc tinh theo:
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- Nang suit gity (Tdn/h)
- Ning sudt nam (T'dn/ndm)
a) Ndang sudt gio, A, T/h dugce tinh:
A= @-99- (Tdanth) (2.39)
T
trong d6:
G - trong lugng phoéi can (Tdn);
T - chu ky can (s).

Nhom cén thé Nhom cén tinh
(6 gid) (6 gid)
Phoi vao Sén phém ra
Sé gia iﬂi% - ?;m— sa&n ngudi
can (n) 12345 6 7B9101112
Chu ky can
r
1 L | i
, 1 | \
N |

3 \\ !

4

e - \

ot ~ N <

e TN L LN N
N X

0 N\
y N \
11 -
2 A HER

Téng théi gian céin cho mt phoi
! I | | | L | ] 1 L | | 1 | "’g

T T T T T T

U T T T T 1 —
510 15 20 25 30 35 40 45 50 55 60 65 70 75 go '"oiglén

Hinh 2.10. Biéu dé Atmet tinh chu ky cdn cho mdy cdn hinh
lién tuc 250 véi 12 gid cdn.

Chut ky cdn duoc xdc dinh bdang thoi gian bdt ddu cdn tix phoi thie
nhdt 161 khi bat ddu cdn phoi thit hai. Chu k¥ cdn duoc 6ng Atmet
ngudi Nga xay dung thanh biéu dé dé tinh todn va biéu dé duge mang
tén Ong.
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b) Nang suéit nam: (Tdn/ndm)

_ 3600.G
T

A knt (Tdn/ndm) (2.40)

k - hé s& tiéu hao kim loai, k = 0,90 + 0,95,

t - thoi gian lam viéc trong mot ndm. Thong thudng mét nam lam
viee 300 ngay, ngay lam 3 ca, mdi ca 8h. Nhu vay mot nam lam viéc la
t = 7200h.

1 - hé s6 sit dung may, n = 0,90 = 0,95.
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Chuong 11

KHAI NIEM VE CAN NONG, CAN NGUO!,
CAN HiNH VA CAN TAM

Trong nganh gia cong kim loai bang dp luc ngudi ta quy udc: gia
cong néng 13 gia cong Kim loat & nhiét d¢ 16n hon nhiét d6 két tinh lai.
Gia cong ngudi la gia cong kim loai & nhigt dé nhd hon nhigt do két tinh
la:,

Can kim loai cling tuan theo qui udc dy.
1. CAN NONG KIM LOAI
1. Nhiét dé nung kim loai trudc khi can

Muén cdn néng bat cir mot kim loai nio déu phai nung, viée nung
kim loai dén nhiét do can rat quan trong, né quyét dinh nang sudt va chat
lugng cua san phdm can.

Muc dich nung kim loai trude khi cdn l1a: tang tinh déo, giam trg
khdng bién dang, vi viy ma gia cong s& dé dang. Nung phoi trude khi cdn
con lam giam luc cén, ha thap lugng tiéu hao dién, tang tudi tho 1am vige
cho truc cdn va cdc thiét bi ctia mdy can, 1am cho thanh phan hod hoc
cha phoi duoe déng déu, tang duoc luc ¢p v.v... dén (i nang sudt cao,
chét lwgng san phim t6t. Vi vay phai xic dinh duge nhiét do aung thich
hop cho timg loai (hép, timg loai kim loai.

Néu nhiét d6 nung phéi qud cao thi phoi bi chdy hoac qué nhigt...
din (61 phé pham nhiéu.

Néu nhiét do nung qud thap thi tinh déo cla kim loai kém, uro
khing bien dang 16n... din t6i chit lugng san pham xdu - d6 1a chua ké 1Gi
viéc khéng bao dam an toan cho thiét bi.

Tir thue & san xudt k&t hop véi 1y thuyét ta c6 cong thidc kinh
nghiém dé xic dinh nhict d6 nung t&i tu cia kim loai la:

T = Ty - (200 + 250)°C 3.1)
trong d6 T, - nhiét do néng chay cua timg kim loai va hop kim (°C).

D61 v6i thép ngudi ta nung & nbiét do nho hon nhiét do T, 4y
(3.1) mét it dé trdnh hién wrong thodt cacbon va chdy, nhim dam bao chat
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lugng cha thép vi tang chat lugng san phdm. Nhi¢t do nung clia mot 56
thép va nhiét do chdy ciia chiing cho & bing 3.1. Ngoai cic dung cu do
nhiét d6 nung cha thép ngudi ta con nhan bigt nhiét d6 cua thép qua mau
sic khi nung (xem bang 3.2)

Bdng 3.1 Nhiét do nung va nhiét d¢ chiy clia mot s6 thép

Loai thép (6 C + nguyén to hgp kim) | Nhiét do ket thic nung, “C | Nhiét do chdy, "C

%C=15 1050 1150

%C=1.1 1080 1180

Thép cacbon % C=09 1120 1280
% C=08 118Q 1280

% C=05 1250 1350

% C=02 1320 1470

% C=0.1 1350 1490

657 1250 1350

Thép & x0 60C2 1250 1350
Thép chita niken (Ni = 3%) 1250 1370
Thép Ni - Cr (niken crom) 1250 1370
Thép Cr - V (crom vanadi) 1250 1350
Thép gis (P9; P18) 1280 1380
Thép Cr - Ni (ostenit) 1280 1380
L(C:O,I%;Ni = 9%: Cr = 18%) 1300 1420

Qua bang 3.} ta nhan thy nhi¢t do nung cua thép la:
Tnung = Tch'.'uy B (100 + ISO) °C (32)

Chit luong nung kim loai trude khi cin tot hay x4u phu thudce vao
rit nhiéu yéu t& nhu: thi€t bi nung, ché do nung, téc do nung, thoi gian
nung... Vin dé ndy ¢6 thé tham khao & cdc tai lieu [101; [12); [13] va
[14].
2. Nhiét do can

N&i 161 nhiét do can kim loai la phai ndi téi nhiét do bat dau cin
va khodng nhiét 46 cdn ma tai d6 bién dang déo cia kim loai 14 t6t nhat
va 16n nhat, kim loai bién dang theo hinh thu va kich thude nhu yéu cdu
nhanh nhat, t6t nhat va c¢6 chat luong cao nhat.
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Méi kim loai v hgp kim clia no ¢6 nhiét d6 can ndng khac
nhau. Vi du, k&m ¢ nhiét 4o can néng t6t nhat tir 150 + 200 "C; nhom
150 + 400 °C; thép HIX15 tir 1040 + 1200C, v.v...

Bdng 3.2 Cach nhan bi€t nhiét do cia thép khi nung qua mau sac

Maiu sic \ Nhiét do tuong tng "C Mau séc l Nhiét do wong ung 'C
Ving tuoi rom 225 Néu dam 650
Vang dam rom 235 Nau 700
Vang niu rom 245 Nau nhat 750
Nau 255 Hung hung 8OO
Tim nhat 265 Héng dam 830
Tim dam 275 Héng chin 900
Cham 285 Héng tudi 950
Xanh luc 295 Héng nhat 1.000
Xanh nudc bi¢n 330 Viang da cam 1.050
Xdm 400 viang 1.100
Xam den 450 Vang tudi 1.200
Tai sam 500 Trang 1.300
Tai xdm 550 Tring sidng 1.400
Toi hot xdm 600 (bat ddu chay)

Sang chéi 1,500 (chiy}

Nhiét do bat ddu cdn duoc xdc dinh bing cong thic kinh nghiém

saus

T. =T, - AT, O (3.3)

van T T mg
trong do:
T g - QUOC xac dinh theo (3.1) hodc 3.2).
AT - khoang giam nhiét do ti 1> nung 161 gid can ddu tin cha
phoi can.
So véi céc kim loai vt hop kim khédc thi thép duge dung dé cdn
n6ng nhiéu nhat.

Ngudi ta dd xay dung dugc gidn db biéu dién cic vung nhiét do
cén cua thép dua vao thanh phin cacbon ¢6 trong thép trén gian do trang
thai Fe - C (hinh 3.1).

Nhu vay néu bi€t duoc thanh phén hod hoc cua cacbon co trong
thép, tra theo gian 44 hinh 3.1 ta s& c6 céc khoang nhiét do gia cong khi
cdn néng.
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3. Nhiét do khi két thuc can

M&bi kim loai phai két thic cédn & nhiét do qui dinh trong vung
nhiét do cho phép, khong dugc két thic can ¢ nhiét do tuy tién. Vi nhiét
do két thiic can ciing quyét dinh t6i td chic t€ vi clia kim loai; tdi co, 1y
tinh clia san pham tir
d6 quyét dinh t6i

! , " t°c
chét lugng san pham T l I ' T
cin. Nhiet do ket 1900 b 1
PP SR -4 B '
thuc can cua kém tot 1500 ,,-\ = - . =]
nhit 1a & 110°C; 1400 ~ e
NN TN ] s vien o
nhom khoang 300°C; 1300 R ] u 901580
thép CT45 khoang 1200 77777 . %
| I~
e © 1 7 % E
870 + 900°C. 110(:)?]\ 7114 2360
01 . AR | |
Dﬁl VOl thep 3[1]8 G\ &;\ Ak a | |U 1 Lo /'3 ]
ngudi ta chia ra hai T T p8lkdihde bao AT
X 698 AT S T J
trudong  hop (xem Ig3 Rl A T8 LS Ay | g
gian d6 Fe-C hinh ; | |
600 - '
3.1). Jo !
500 L L HENE
Nhiét do két P o ?.a‘ ddulkét ti 4
1 p . ol A
thiic cdn cho thé AN AANAVIN WL
R 1 (TR AR T ARIA SRR
trudc cung tich 00 E 4B+ |- + = Hla= 1+
.. - Trude cung tich Sau cung tich
Nhiét do ket Ll Bl 15 |;: 1 lc| l i
thic cén phai nam I EEEERY IEEEN.
0 01 05 0810 15  2(%C)

cach duong GS (A,
mot khoang tir (100 Hinh 3.1 Cdc ving nhiét do gi " 46
e 0 . inh 3. dc ving nhiét d gia cong thép trén gian 0
+ 150°C) nhung cich trang thdi Fe-C.

tr (50 + 100°C) thi |- viing nhiét d6 han; 2- ving nhiét do nung; 3- viing nhiét
t6t nhét. Thuc t€ cho do cén; 3'- ving nhiét do két thic can; 4- ving gion.

thdy rang néu keét

thiic cdn & nhiét do cao hon thi do hat cta san pham 16n dan dén co, ly
tinh ctia san phdm giam, néu két thic cin & nhiét do thap hon thi xay ra
hién tuong bién cing 16n, do gian dai kém, nang sudt thdp va san phdm
khong t6t, ngoai ra con c6 thé xay ra su c6 vé thiét bi.

th'ér do két thiic can cho thép ~ sau cung tich

Nhiét do nay phai cao hon dudng SF (Ar)) tir 100 + 150°C. Thuc
t€ cho thdy ring déi véi thép cacbon dung cu néu nhiét do ket thic cédn
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nho hon duding (Ar,) thi s& sinh ra cdc hién tuong gay, nift, ... vi san pham
bi graphit hod do cacbon tap trung lai trong thép.

Il. CAN NGUOI KIM LOA|
1. Nhimg dac diém khi can ngudi kim loai

Quad trinh cén kim loai & nhiét 6 thdp hon nhiét d6 két tinh lai
cha ching goi 12 cdn nguoi. Trong cdn ngudi nhiét do 20°C fa nhiét do
chuan cho tdt ¢ cac kim loai. S& di nhu vy vi trong cén nguoi khong c6
khodng nhi¢t 36 c¢dn t8i uu dé kim loai dat cdc tinh nang k¥ thuat nhu &
cdn noéng. Nhiét do cin khong anh hudng téi trd khdng bi€n dang, tinh
déo ~ta kim loai,... hodc ¢é anh hudng thi ciing khong dang ké.

Khi can nguoi phai tién hanh 0 so bd hoac 0 trung gian kim loai
vd hop kim nhiéu 14n nhim lam giam tinh bién cimg trén bé mit, giam
ttng sudt du bén trong, tang tinh déo v.v... clia chiing dé cédn ra san pham
¢ chat luong tot véi nang suit cao. '

Viéc boi tron gitta bé mat ti€p xic kim loai va truc cdn la mét viéc
khong thé thiéu dugce. Boi tron [am ting ning sudt, nang cao chat lugng
san pham nhd giam nhiét do cha truc cdn va vat cdn sinh ra do ma sdt.
Chit boi tron thudng 1a cdc loai dau thyc vat, dau cong nghiép va cic loat
md.

Luong ép khi cdn ngudi nhd hon rdt nhiéu so véi can néng, nhung
luc cdn c6 khi lai 16n, nang luong tiéu hao cao, do bién cing trén bé mit
kim loai ting nhanh va rat 1on.

Muén sin phdm cé chat lugng t61, b mat béng dep khong bi xay
st thi phai 1am sach bé mat kim loai trudc khi cdn. C6 nhi¢u phuong
phap lam sach bé mit kim loai nhu: bao, phay, mai, tdy, rira bang axit,
ddnh béng bé mat, v.v....

2. Nhitng san pham can, kéo ngudi

Céc san phdm cdn ngudi hidu hét 12 foai thép tdm maong cé chiéu
day nhd hon 2 mm, cdc loai thép tam cuc mong, cdc bang kim loai mau
va hop Kim. S3 di phai cdn nguéi 13 vi phoi ban dau ciia cdc san phiam nay
c6 khéi lugng va kich thude qud bé néu dem nung dé bi chdy, dac bi¢t la
thép. Khi nung chiing nhiing dé chdy ma vay sit tao ra rat nhiéu ciing anh
huéng téi chat lugng bé mat cha san  phdm. Mat khdc phai tién hanh cdn
ngudi dé tao cho bé mat san phim c6 bé mat béng dep va sach se.
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Poi véi cac loai day thép c6 dudmg kinh nhd hon 6 mm va cac day
kim loai khdc nhu déng, nhom... ngudi ta khong cén ma kéo ngudi qua

cic khuén kéo.

D&i v6i cic loai 6ng nhd (thudng dudng kinh nho hon 6 mm)

ngudi ta cing ti€n hanh kéo ngudi.
Nudc ta cé co s& kéo ong ngudi tai
Nha may y cu s6 2 (Go Dam, Bac Thai
trude day). O day ngudi ta kéo tir cic
loai phoi 6ng $20, ¢10 thép khong gi
1X18H9T va IXI18HIOT ‘thanh ong
$2, 61 va $0,5 mm dé tam kim tiém.

IIl. CAN HINH

Qua trinh cdn ding cdc truc
cin ¢6 khoét 16 hinh dé tao ra cdc san
phim c¢6 tiét dién ngang la tron,
vudng, tam gidc, luc lang, chi 1, chif
U, v.v... goi 12 cdn hinh. Thép hinh cac
loai 12 san phdm chu y&u clia cén hinh.

L& hinh truc cén (con goi la
khuon can) c6 khoang tréng hinh hoc
tao nén bdi hai ranh cin cha hai tryc
can ding ddi dién nhau (hinh 3.2)

Réanh cdn 13 phdn bé mat truc
cén da tién hodc khoét bo di mot phan
b& mat truc theo hinh dac biét.

1. Phan loai 16 hinh truc can

b
T
#

Un m

Hinh 3.2. L6 hinh truc cdn
) L& hinh vuong va tron trén mdy cdn
hai truc; b) LA hinh cin thép chir 1
trén m4y cdn hai tryc:l- rdnh cim;
2- 14 hinh truc cén.

C6 hai loai 16 hinh: 16 hinh kin va 16 hinh ho.

Lé hinh kin 1a loai 16 hinh ma khe hd (con goi la khe séng) gitia
hai truc can khéng nam tring vdi dudng tam ctia 16 hinh (hinh 3.3a-1).

L& hinh h& 13 loai 18 hinh ma khe h giita hai truc can nim tring

v6i duong tam cta 16 hinh (hinh 3.3a-2).

Vé mit cong nghé, ngudi ta chia ra lam: 16 hinh can tho, 16 hinh
trudce tinh, 16 hinh cdn tinh. Mot mdy can thudng ¢6 hai h¢ théng 16 hinh:
hé thong 16 cén tho va hé thng 16 cdn tinh.
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L& cén
. . .

the (nh 33b-  ITNT AT N/ X%

Iy la loai 15 1 ~__~—

hinh l1am cho ] ) 5

vat can bi bi€n b%% %E AT {95
dang manh liét

vé tist dién

ngang, v¢ hinh e) = _—\_?4\—_ _—éb—_.
ding va Kkich ! P _?\4/_

thudc dé gin

. 4 » ,_,/—_-_l_—-_
giéng san pham N
da dinh. Nhiéu 4

Hinh 3.3. Mot vai logi 16 hinh
] . Tl 15 hinh kin {16 hinh cdn tho thép chit 1), 2- 16 hinh hoy;
lai thanh hé& b he thong 16 hinh cin thép tron: i- he thong 16 hinh cdn the;
théng 16 hinh 2- he théng 1& hinh can tinh (2 15 hioh cudi).
can thé c)‘ 1- 15 hinh chii nhat; 2- 16 hinh vuong; 3- 1o hinh thoi; 4- 16 hinh
: bau duc (ovan).

16 hinh tho gop

L6 hinh
c4n tinh (hinh 3.3b - 2) Ja loal 15 hinh 1am cho vat cdn dat t6i hinh ddng
VA kich thudc that clia san phim. L& hinh cdn tinh bao gidf cing 12 16 hinh
cudi cling. Gid can tinh chi b6 tri 18 hinh cén tinh. L& hinh cén tinh két
hop véi mot hay hai 16 hinh dimg trude né 1am thanh he théng 16 hinh
cén tinh. Céc 16 hinh ding trudc 16 hinh cdn tinh goi 12 18 hinh trude tinh.

2. Mot vai hé thdng hinh thugng dung dé can thép
Hé théng 16 hinh hop (chit nhat - vuong, hinh 3.4a).

He théng 16 hinh nay dugc dung rat rong réi dé can cic loai thép
tron, vudng, chit nhat, thép ban, tham chi ca doi véi thép hinh phic tap.
Vat cdn trong hé théng 16 hinh ny cé lugng ép bang nhau trén toan bo
chiéu rong ciia vat cén, muc bi€n dang déng déu. He so kéo dai lon lam
cho nang sudt cdn cao.

Hé thong 16 hinh ép chit nhdt - vuong xen ké voi truc phdng (hinh
3.4b).

O hé thdng nay ngudi ta thudng bé trf tryc cdn phiing dé ép phoi
cén tiét dién chir nhat, con 16 hinh vuong thi tao ra béi cdc ranh can trén
hai truc cdn. Khi cén trén hé thong 16 hinh hén hop chit nhat - vudng cd
truc phing nay c6 thé rit ngén dugc mot s6 1dn cdn v mot s 14n lat phoi,
do d6 ¢6 thé nang dugc nang sudt cdn. Tuy nhién ding hé théng 16 hinh
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€p hai lan vat can theo hudng niy, din dén bé mat bi xay xdit, bj xudc cb
khi bi céc vét niit t& vi, v.v...

Hinh 3.4. Cdc hé thong 16 hinh cdn tinh thép vuéng.
a- hé théng 18 hinh hop (chif nhat - vubng)
b- hé théng 16 hinh hop chit nhat - vudng xen ké truc phing.
¢- h¢ thong 16 hinh ép thoi - vudng (vuong - thoi)
d- hé théng hinh ép (6van - vudng)

Hé thong 16 hinh ép vudng - thoi va thoi - vuéng (hinh 3 4c)
He théng 16 hinh nay dugc diing nhi€u trong mdy can phéi lién
tuc v cdc mdy cén lién tuc khic. Uu diém cda né 1 vat can an vio 16

hinh rat dn dinh, hé s& kéo dai 16n, vét can bién dang nhanh do d6 nang
suat cao (hinh 3.4c)

Hé thong 16 hinh ép ovan - vudng (hinh 3.4d)

Pay 14 hé théng 16 hinh chinh duge ding rong rii trong cic mdy
can hinh ¢d nhoé, Uu diém cla né la:

-Vit can dugc bi€n dang tdi miic téi da.
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- Cac gd mép va cac mat ctia vat can luon luon duoc thay doi
trong qua trinh cdn do d6 lam nhiét do ctia vat can dong déu (hinh 3.6).
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Hé thong 16 hinh can hinh thép tron (hinh 3.7).
D& c4n thép tron c6 thé ding mot trong céc hé thong 16 hinh sau:
He théng 16 hinh vuong - svan - tron (hinh 3.7a).

103



He théng 16
hinh hop vudng - dvan -
teon (hinh 3.7b). '

He thong 16
hinh vuong - phing,
ovan ding - 6van nam —
tron (hinh 3.7¢).

Hé théng 16
hinh van nang (hinh
3.7d).

He thong 16
hinh tron - 6van - tron
(hinh 3.7d).

Hé théng 6 hinh

AXENNT
LX)

Hinh 3.6. S thay doi déu hudng cdn cdc mdt tir
[dn cdn thir 1 dén thir 4 trong hé thong 16 cdn
hink évan - vuong

dvan nim, ovan dimg, tron (hinh 3.7¢).
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Hinh 3.7. Cdc hé thong 16 hinh cdn tinh thép tron.

He théng 15 hinh cén tinh thép vuong.
Hop chit nhat - vuéng (hinh 3.4a).
Hop thoi - vuong (hinh 3.4¢).

Hop ovan - vuong (hinh 3.4d).

Hop sdu canh (hodc vuong)...
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3.11 1a he thong
16 hinh cdn tinh

Hirnh 3.5 1 so d6 cén thép tron trén mdy cén hinh trung binh va
i hinh can thép
thép goc I

Thép goc o
1a mot loai thép Q:%

npho. Hinh 3.8 =+
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vi xiy dmg DE g it
can tinh thép goc brrrrrrr ' FrITTITTEY
c6 cac hé thong 16 5 —Q—-\E _j;l -
hinh sau: b_ﬂ

72

He thong g
15 hinh kin canh

thén (hinh
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He thong
16 hinh hé wr gidn
rong (3.12¢).
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Hinh 3.9. Hé thong 16 hinh va so d6 cdn thép tron
@50; §52; ¢55 va ¢56 trén mdy cdn hinh D = 500 voi
Khi can phoi ban ddu la vuong hodc chii nhat.

thép géc c6 canh khong bing nhau (chit L), ngudi ta vin ding céc hé thong
15 hinh trén, nhumg hai canh khong can d6i va khong bing nhau.

~ Hinh3.13.va 3.14 gi6i thiéu cho ching ta mot vai hé thong 16 hinh
cén tinh (c4nh buém) cén thép géc va thép chit L ¢ nho thudng dung.
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Hinh 3.11. So d6 cdn va hé thong 16 hinh cdn cdc loai thép tron, thép van,
thép bdn, thép vuong va thép goc tir phoi vuéng ban ddu c6 tiét dién
(58 x 58) +(66 x 66) mm trén mdy cdn hinh 250

(A) Hé thong 16 hinh cdn thé dung chung.
(B) Céc hé thong 16 hinh cdn tinh cic loai thép khic nhau.
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Hinh 3.15 thé hién céc kich thude cha hé thong 16 hinh cdn thép
chit L c& lon.
Hinh 3.16 14 hé thong 1 hinh cén tinh thép goéc 12,5 (125 x 125 X

10y mm (N° 12,3).
Cdc hé thong 16 hinh can thép ¢6 tiét dién phitc tap

He théng 16 hinh cén thép chit 1 (hinh 3.17 = 3.21).

Hink 3.12. Hé thong (tiv I +5) 16 hinh cdn tinh thép goc.
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h cdn tinh thép goc s6 2,5; 2.8;
32 x40 x3 (mm).

Hinh 3.13. Vai h¢ thong 16 hin
thép chit L 32 x20x4 (mm)va
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Hinh 3.14. Hé thong 16 hinh cdn tinh thép gbc 3,2 va thép chit L
40 x25 x3 (mm) va 40 x25 x4 (mm)
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Hinh 3.15. Hé thong 16 hinh cdn tinh.thép chit L loai: 125 x 80 x 8 (mm)
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Hinh 3.16. H¢ thong 16 hinh cdn tinh thép géc s6' 12,5
(125 x 125 x 10) mm (N° 12,5)
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Hinh 3.17. Cdc hé thong 16 hinh cdn thép chit (ddm chi 1)

D6 Ia céc hé thong 16 hinh cén nim ngang phang (hinh 3.17a) hé
théng 16 hinh ndm ngang két hop 16 hinh dimg (hinh 3.17b), hé thong ié
hinh niim ngang két hop 16 hinh ding va c6 truc ép bén (hinh 3.17¢).
Ngoai ra ngudi ta con cdn theo hé thong 16 hinh nghiéng (hinh 3.17d) va

hé théng 16 hinh lung cong (hinh 3.17e)
Hé théng 16 hinh cén thép chit U (hinh 3.22).

He thong 16 hinh nam ngang phiing (hinh 3.24a) con goi la h¢
théng 16 hinh cén thép chir 1 (giong hinh 3.17a).
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Hinh 3.18. Cdc kich thuéc 16 hinh cdn thép chit1 56 16 (N°16)
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Hinh 3.19. Hé thong 16 hinh cdn thép chit I s6' 14 (N°14)
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Hinh 3.20. Hé thong 16 hinh:cdn thép chit I s6'12 (N"12) trén mdy can D = 500
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Hinh 3.21. B6'tri 16 hinh can thép chit I s6' 12 trén truc mdy cdn hinh D = 500.
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Hinh 3.22. Cdc kich thudc ciia hé thong 16 hinh can thép chit U 8 (N°8)
Hé thong 16 hinh cdn thép goc (hinh 3.24b).

Hé thong 16 hinh lung cong (hinh 3.24c). Hé théng nay giong hé
théng 16 hinh chit I (hinh 3.17¢).
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Hinh 3.23. Hé thong 16 hinh cdn thép chit Usé'12 (N°12)

Hé thong 16 hinh cén thép ray xe lira (hinh 3.25).

Ngudi ta thudng dung hé thdng 16 hinh cdn ray phang (hinh 3.25a,
b) va hé théng 16 hinh ray nghiéng (hinh 3.25c) h¢ thong 16 hinh nay
thudng c6 tir 3 + 4 16 hinh mi va tr 5 + 7 16 hinh cdn ray. Hinh 3.26 la
hé théng 16 hinh can ray xe lira s6 50.
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Khi can cic loat
dam chit I, chir U va ray or
nhitng thoi dic 16n, ngudi
ta thudong cén - két hop
nhiéu 16 hinh vdi nhau mot
cdch hop 1y nhit, chat
luong ot nhat va nang sudt
c40.

Hinh 3.27 1a vi du
vé can thép dudng ray si
dung ba loai 16 hinh chir
nhat - vuong; mii va ray
véi 12 14n cdn trén  may
cdn ray - ddm 750 bd tri
hai hang gia can.
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Hinh 3.24. Cdc hé thong 16 hinh cdn thép chit U
(con goi la cdc hé thdng 16 hinh cdn ddm chi¥ U).
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Hinh 3.25. Cic hé
thong 16 hinh cdn
thép ray xe liza.
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Hinh 3.26. Hé thot
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Hinkh 3.27. Hé théng {6 hink can ray xe lira trén mdy can ray - ddm 750,

Iv. CAN TAM

San phdm cdn tAm chia ra lam 4 Joai:

a) Tam day: chiéu day > 25 mm.

b) Tam day vira: chiéu day 4 + 25 mm.

¢) Tam mong: chidu day tir 0,2 + 4 mm.

d) T4m cyc mong: chiéu day tir 0,001 = 0.2 mm.
1. Can tam néng

Cén tam nong tién hanh tren cic mdy cén tim chuyen dung, ban
tién tuc va lién e ¢o cdc gid cin hat truc, ba truc hoac bén truc. Truc ¢én
phai phing va c6 do bong thich hop. c6 30 bén tot va it gidn nd vé nhiét.

Céc san pham tdm c6 chiéu day tir 2 mm trd 1én ludn luon nén cén
& trang thai nong, dic biet 1a 4o véi thép. Can am néng ching nhimg cd
nang sudt cao ma con tiét kiem duge ndng juong. Nhiét do nung phoi
trude khi cdn va nhiét do cén cho timg kim loai giong nhu doi véi can
hinh.

2. Can tam ngudi (xem L. CAN NGUOI KIM LOAI)

Trong thuc 1€ cic loai tim mong va cuc mong co chi¢u day nho
hon. 2 mm thudng can & trang thdi nhiét do binh thudng. Qué trinh can nay
goi 1a can tdm ngu6i. Can tam nguoi dugc tién hanh trén cdc mdy can 1am.
S5 Iuong truc can © méi gid cdn thudng (2 4 truc, 6 truc hodc nhiéu hon.
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San pham tdm ngudi ¢
bé mat bong dep, kich thudc Pb 181
chiéu day chinh xdc, tinh dap
16t. -

Khi cdn tim ngudi c6 thé E ~
ning cao 8¢ do can dé tang @ ‘g
+

nang suat.

a} h}
Tuy thudc vao do bién
dang clia thép cdn ma U trung Hinh 3.28. Truc cdn tdm
gian hay 0 trudc khi cin, nhim @) tryc 16i; b) trye G-

khir bd Gng sudt du va hién tugng bicn cing. Luc cdn khi cdn ngudi ral
[6n vi vay phai boi tron bang diu khodng vat, ddu thuc vat hodc cic hén
hop boi tron khac.

Trong cdn tdm thuong dung hai loai truc cin nhu & hinh 3.28.
Loal truc 16i dung cho cac mdy cdn tdm nong day, day vira (truc cdn
dugc 1am ngudi bing nudc) va cho miy cén tdm mong, cuc mong G trang
thai nguéi. Loal truc 1om ding cho céc midy cin tam mong & trang théi

nong.

Do 161, Idm cua trye cdn thuong tir 0,02 + 0,05 mm (khong vugt
qud 0.08 mm).

Hinh 3.29 giéi thieu mot loai méy cn tdm mong & trang thai
néng ¢ cdc gid cin b& tri theo hang. Mdy gom gid can hai truc khong
dio chidu, duge din dong chung biang mot dong co.

IS

Hinh 3.29. So do dong va cdch o tri thiét bi mdy cdn tam mong J trang
thdi nong ¢6 cde gid cdn b tri theo hang:
1, 8- hop banh rang chir V5 2,3, 6,7 - gia can ; 4 - hop giam 8¢; 5- banh da:
9. dong co dién.
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Miy nity ¢6 hang traim nam nay, tuy phién dai véi chiing ta nd van
¢6 nhitng gid tri tham khao nhat dinh. Phan xuong can dic nhom tam
ctia Nha méy sat - tréng men - nhom Hai Phong ¢6 may cdn nhom tdm
hoan toan gidng mdy ndy {chi thi¢u gia can thir 2 va hop banh rang chit V
duoc bo trf vao gilta hai gid cdn). May c4n nhom tim & Nhi méy sat -
{ring men - nhom, Hai Phong la mdy san xudt tam kim loai €0 chiéu
rong 16n nhat hién nay & nudce ta (rong 600 mm).

KXem thém vé can tam va biang kim loai & cae tai lieu [31; [71: 9%
[10] va [12].
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Chuong IV
CAN THEP CACBON

1. PHAN LOAI THEP CACBON

+ Theo thanh phan hod hoc thép cacbon dugc phan ra nhur sau:

Thép cacbon thdp - thanh phdn cacbon nhd hon 0,25% (C % <
0,25%).

Thép cachon (rung binh - thanh phdn cacbon tr 0.25% + 0.6%
(C% = 0,25 + 0,6%).

Thép cacbon cao - thanh phan cacbon 16n hon 0,6% (C% > 0,6%).

+ Theo cong dung cé:

Thép cachon két cdu bao gobm céc thép cacbon thdp va trung binh
¢6 ham lugng cacbon tir 0,1 + 0,5% (C% = 0,1 + 0,5%).

Thép cacbon dung cu ka thép cacbon c¢6 ham lugng cacbon T

0.5+ 1,7% (C% = 0,5 + 1,7%).

Céc méc quen thudc cua cdc loal thép trén 1a thép xay dung CT1
CT7, thép CT15, CT35, CT45,..., thép dung cu Y7, Y8, Y9, Y10, Y12,
V...V, '
Bang 4.1 va 4.2 cung cdp mot vai thong s6 k¥ thuat va thanh phan
ho4 hoc clia mot 56 nguyén t6 ¢6 trong thép thong thuong.
Bdng 4.1 Cdc thong 56 k5 thudt va thanh phdn hod hoc ciia thép cachon
thdp va trung binh ding trong xdy dung

th‘;;f’“ on | oy | 80%) | v | C@%) Mn)| Sic%) | S | P%)
CTO < 32 - 18 22 <(3,23 - - 0,060 | 0,070
CT1 32-40 - 28 33 0,10 0,42 0,10 0.055 | 0,045
CT2 34-42 | 19-22 26 - 31 0,12 042 0,10 0,055 1 0,045

CT3 [38-47| 22-24 22 26 0,18 0,52 021 | 0,055 | 0,045

CT4 [42-52; 24-26 20 24 0,22 0,52 0.21 | 0,055 1 0,045

CT5 |50-62| 26-28 L6 20 0,32 0,65 026 | 0065 | 0,045
CT6 | 60-721 30-31 12 14 044 0,65 026 | 0,058 | 0,045

CT7 =70 - 8 i 10 0,56 0,70 0,26 | 0.055 | 0,045

G, - gidi han bén ciia kim loai (kG/mm?; Nfmm?).
o, - gi6i han chay cla kim loai (kG/mm?; N/mm?).
& - do gidn dai tuong doi.

W - do co hit ty ddi.
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IIl. NHIET BO NUNG VA CAN NONG THEP CACBON
1. Nhiét dé nung va can néng thép cacbon két cau

D6i véi bit cir loai thép cacbon két cau nio (bao gom thép cacbon
thap va trung binh), déu xdc dinh duoc khodng nhiét do nung phoi va
khodng nhiét do cdn thép theo gian do hinh 3.1 N&u biét duge ham lugng
cacbon ¢ trong thép, ta tra theo gidn dé cho thép trude cung tich dé tim
khodng nhiét do cin thi€t d6 . Ham lugng cacbon c6 trong thép cing thip
thi nhiét 6 nung va cén chng cao. Trén gian dé, ta thdy pham vi cta
nhiét d6 nung vi cdn d6i vGi thép nay tit rong. Nhiét do nung tir 1190 +
1280°C, va nhiét do két thiic cdn nam frong khoang tir 900 + 950°C.
Trong pham vi nhiét do cdn ndi trén thép cachon két ciu c6 tro khang
bién dang nhd nhat, tinh déo tot nhat do dé rat dé bi€n dang Khi can.

D& san phdm cé chat luong bé mit cao, co, ly tinh St v.v... ching
ta can két hop cong nghé cin thich hop véi he théng 16 hinh LhUdl’l X4c.
Ngodi ra phai chi ¥ téi nhi¢t do két thiic cdn va ché do lam ngum chia san
pham sau khi cdn.

Bdng 4.2 Bing cdc thong s& ky thudt va thanh phdn hod hoc cia mot vai
loai thép cacbon va hop kim

Ky .
hicu Gy Oy 8% | w% HB | C% |Mn% | Si% | 5% P%: | Nige | Crée
thép

10 3z 18 3l ss [ 137 ] 0,1 | 0,50 1027|004 004)025 0,15

20 40 24 25 55 | 156 | 0,2 | 0501027 | 00410041025 025

30 48 28 20 50 | 179 | 03 | 0651027 0040041025 0,25

40 57 32 17 45 | 217 | 04 | 065(027]004|004025]025
50 63 35 13 40 | 241 1 05 | 065|027 004004025025
60 65 37 10 35 | 255 | 06 | 0.65]027|004|004]025,;025

70 &7 a9 8 10 | 269 | 0,7 ]0,65]027]004]004)025 0,25

200 | 43 25 20 | a0 | 197 | 02 1085027 | 0,04 | 0,04 | 0,25 0.25

3or 55 29 5 45 | 217 | 03 |0,85|027|004 004025 0,25

40r 60 33 t4 45 | 229 1 04 |0,85[027]004]004]025 0,23

500 | 65 37 | 40 | 255 1 0,5 | 0,85 027|004 0,04]025 0,25

6or | 70 | 38 9 35 [ 269 | 06 | 085027004004 025 0,235

70I° 80 | 42 7 20 | 269 1 0,7 | 0,85 027|004 |004)0.25 0,25




2. Nhiét do nung va can thép cacbon dung cu

Diac diém cia thép nay 12 ham luong cacbon cao, tinh déo kém.
Mat khdic tinh deo clua thép lai ha thip theo su giam cuaa nhiét do6 .
Khoang nhiét do nung va khoang nhiét do cdn ctia thép nay cé nho hon
va doi hoi khit khe hon so véi thép cacbon két cdu. Néu nung phot &
nhiét dé cao va thoi gian nung kéo dai so véi nhigt do va thoi gian cho
phép thi lugng thodt cacbon khi nung s€ rit 1én, dan dén giam chat luong
cua thép. Nhiét dé nung cua thép nay thuong tir 1070 + 1150°C, nhiét do
can 1050 +1100°C va phai két thiic cdn & nhiét do tir 800 + 850 “C.

1Il. CAN NONG THEP HINH TU THEP CACBON

Thép cacbon, dic biét la thép cacbon két ciu duge cin néng véi
nhiéu dang hinh khidc nhau nhu: thép tron, thép vudng, chit nhat, luc lang,
tam giac, v.v.... vi cdc dam chiu luc nhu: dam chit I, chiv U, chir T,
v.v....Nhitng 1y thuyét co ban vé cin doc, khoang nhiét d6 cdn va ket
thiic can 161 vu, két cdu mot 6 16 hinh thudng dung, v.v..., tat ci nhiing
vin dé ay chi 1a tién dé ban dau. Cong viéc chinh cha qud trinh c4n ndng
thép hinh 1a tinh todn va thiét k€ 16 hinh cho truc cdn va xay dung mot s
cong nghé can thich hgp. Dudi day 1a mot vai phuong phdp cén cic loai
thép dao.

1. Can thép tron

Thép tron duge cidn ra thanh cdc san pham c6 kich thude tir 6 +
250 mm. Dén nay rat nhicu tic gia di dua ra cac phuong phap can va tinh
toan khic nhau nhung xét cho cing déu tuan theo cdc nguyén tic sau
day:

+ Viéc tinh todn v thiét k€ ié hinh cdn déu dua vao thuc nghiém

va kinh nghiém cla timg nha mdy, tiing qudc gia trén co sd cia ly thuyét
chung vé cdn thép va cong nghé cin thép.

Hinh 4.1. Thép vdn {(con goi 1 thép gai)
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+ Hau hét cdc san 'phdm cén dugc tinh todn va thi€t k& nguoc
huéng cin, nghia 1 tinh todn tir 16 hinh can tinh t6i 16 hinh trudce tinh, roi
16 hinh trung gian va cudi cing t6i phoi cdn ban dau (xem phan III,
chuong 111 va hinh 3.7).

+ Tinh todn va thiét k€& 16 hinh thuan huéng cdn, nghia la bat dau
di tir cac kich thudc ctia phoi can ban dau cho téi cic 16 hinh trung gian
v t6i 16 hinh tinh dé cdn ra san phdm.

Thép tron c6 hai loai: thép tron thong thudng va thép vin (dung
nhiéu trong xay dung, hinh 4.1). Thép tron ¢6 dudng kinh tr 6 + ¢10
mm, xuit xuong & dang cudn: > ¢10 mm Xudt xuong & dang bé hoac
thanh; ¢12 + 20 xudt xuong dang bo, > ¢ 22 mm xuat xudng dang thanh.
San pham xuft xudng dudi cdc dang nhu vay la theo tiéu chudn san pham
cdn clia méi nuée. Mat khéc dé san phdm duoc van chuyén dé dang bing
céc phuong tién giao thong thép gai c6 dudng kinh tir $10 + ¢$90 xudt
xudng & dang thanh (xem hinh 4.2 va 4.3).

| 0

Thép gai can
tir thép cacbon

Thép gai can
tir thép mangan

Hinh 4.2. Kich thudc thép gai tiéu chudn

130



D& bao dam chat luong san phdm ding véi tiéu chudn nha nudc,
cé mot s8 yéu chu cong nghé khi
san xuét nhu sau;

- Phoi cdn ban dau khong
¢6 khuyét tat nhu nin, xude, vay
SAL, V.v....

Nhiét do nung phoi,
nhiét do can va két thic cdn phai
ding qui dinh (phoi khong bi
chdy hodc qua nhiét khi nung).

- Hé s6 kéo dai (p) hoac
luong ép (Ah) phai thich hop véi
timg lan cdn. Hinh 4.3. Su d6 cdn thép gai (vén).

- Tinh todn céc kich
thudc cira timg 16 hinh phai chinh xdc, dic biét 1a hé thong 16 hinh tinh
bao gém 16 hinh cdn tinh va céc 16 hinh trude tinh.

Tay hiy tinh todn céc kich thudc cha hé thong 16 hinh (hinh 3.7)
diing dé cén tinh thép tron .

/F

-]
1,
1
{1,061 - 1,02)d,

Hinh 4.4. L6 hinh cdn tinh cita thép 1ron

d
) <30mm; b) ¢ >30mm; 1’ =3+ 5mm;r= -2r—mm.

L& hinh can tinh.
T4t ca cdc thép tron cé dudng kinh tir 6 + 30 mm thi 16 hinh cédn
linh clia né ¢6 hinh dang va kich thude ding nhu san pham & trang thdi
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néng (hinh 4.4a):
d, =(1,012 + 1,015) d, mm (4.1a)
trong do:
d, - duding kinh ctia 16 hinh cén tinh.

d - dudng kinh tiéu chudn cha thép trdn & trang thdi ngudi, mm
{theo tiéu chudn
nha nudc Lién X6
trudc day).

Thép tron
¢6 dudng kinh Idn
hon 30 mm thi 16
hinh can tinh cha
no c6 hinh dang va
kich thu6c nhu
4.4b).

Hinh 4.5. LS hinh cdn tinh thép gai.

Puong kinh cta thép tron
& trang thdi néng c6 chiéu ngang
16n hon chiéu cao tir 1 + 2% la
vi: khi vat ¢dn ngudi thi do co
ngét vé chiéu ngang 16n hon do
co ngdt vé chiéu cao tr 1 + 2%.
C3u tao 16 hinh cén tinh nhu vay
s& thu dugc thép tron déu, dep va
diing kich thudce. Cac kich thude
16 hinh tinh 14y nhu sau:

Hinh 4.6. Lé hinh évan trudc tinh

4 =(1,012+1,015)d,
L= ) mm} (4.1b)

t = (0,008 +0,011)D,mm
trong dé:
t- khe hd cia truc cdn (c6 tai liéu k¥ higu 1a S).
D- dudng kinh truc cdn, fnm.

Hinh 4.5 13 15 hinh cdn tinh thép gai.
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Bdng 4.3. Quan hé cdc kich thudc cita 16 hinh 6van va 16 hink vuéng

trude tinh cia thép tron.

Dutmg kinh thép | Ti s6 giira 16 hinh dvan trudc tinh v tink | Canh cda 18 hinh vuong
tron d, mm trude §6 hinh dvan {a), mm
{h/d} {b/h}

5+7 0,69-078 2,35-2,50 a=d }
7+9 0,75-085 1,75-2,10 a=d

9:11 0,80-0.85 0,67-1,80 a=d+ (0,25 +05)

12+ 15 0,80-0,87 1,60-1,70 a=d+ 1

16 + 20 0,87-0,90 1,50-1,60 a=d+?2

21+25 0,90-0,92 |,47-1,50 a=d=3

26 +35 0,92-094 1.47-1,50 a=d+(d =T

36 + 40 0.90 1,40-1,50 a=d+(8+12)

42 + 50 091 1.4 a=d+(12+13)

52+ 60 0,92 1,4 a=d+ {12+ 15)

65 + 80 092 i4 a=d+ (12 +15)

L3 hink 6van trucc tinh va 16 hinh vudng triéc trude tinh.

P6i v6i thép tron ¢ = 6 + 80 mm 6t nhét dya vao bang 4.3 dé fim
cdc kich thude cha 16 hinh 6van va 16 hinh vuong trude tinh. Bang nay do
ong A. P. Vinogradov ngudi Nga dua ra. Theo ong dé€ can dugce thép tron
¢6 kich thuée chinh x4c va chét lugng tét thi phai chon 16 hinh 6van trudc
tinh ¢6 hinh dédng gin nhy tron vdi ti s6 chiéu rong ctia 16 hinh va chiéu
cao cua ié hinh (B/H) 1a nho nhét (hinh 4.6).

Mt khéc chon 16 hinh évan sao cho vat cén tir 16 hinh vuong an
vao 16 hinh évan dugc dé dang. Dua vao co s& tinh todn khoa hoc va thuc
nghiém ong di dua ra bang 4.3 ndy. Biét kich thudc cha sén phdm s& tinh
dugc cac kich thudce cua 16 hinh 6van va vudng trude tinh.

Bang 4.4 cho biét quan hé kich thudc 16 hinh évan trude tinh va
tinh khi can thép gai.
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Bdng 4.4. Kich thuoe 16 hinh trude tinh va tinh khi cdn thép gai
{hinh 4.5 va 4.6)

[.5 hinh tinh (mm) Lé hinh dvan trudc tinh (mim)

Mdc | Dudng kinh | Dudng kink | Chiéu | Chiéu | Kheho |Bankinh| Do
thép pai trong ngoii cao (H) | rong (B) | truc cdn () | lugn (R) |16m (S)
10 9.3 11,3 8,5 L7 2 4 -
12 1} 13,5 LO 20 3 5 -
14 13 15.5 12 22 3 6 -
16 15 18.0 14,5 24 3 7.5 -
18 L7 20,0 15 26 3 8.5 -
20 19 22,0 13 30.5 3 9 (.5
22 21 24,0 19 35 3 j2 0.5
25 24 27.0 23 40 3 12 0.5
28 26,5 30,5 26 45 4 §2 0.5
32 30,5 34.5 28 53 4 18.5 0.5
36 34,5 39,5 35 58.5 5 21 0.5
40 38,5 43,5 36 64 5 23 (0.5
45 43 49.5 37 72 6 26 0.5
50 48 54,0 38 90 8 24 0.5
55 53 59,0 41 05,5 8 28 0.5
60 58 64,0 48 96 ( 23 0.5
70 68 74,0 58 135 12 38 0.5
80 71.5 83.5 66 133 13 50 0,3
90 87.5 93,5 77 154 19 65 0.5

L& hinh thif (n-1) tinh nguoce véi hudng cdn .

WAL S |
N &

b

2)

[

Hinh 4.7. LS hinh truce rink khi cdn thép tron

a) 16 hinh évan trude tinh khi cén thép trdn ¢ 2 50 mm .
b} 1& hinh vudng vi Ovan trudc tinh.

D6 véi thép tron c6 § = 80 mm thi 16 hinh ovan trude tinh cau tao
6 dang khdc véi 16 hinh thong thudng (xem hinh 4.7a).

Hinh 4.8 cho c&u tao mot s 18 hinh khi cén thép van.

L3 hinh dvan thudng 6 cdc vu diém sau day:

- Kim loai dugc dién day khi dua vat cén tir 16 hinh ovan sang 16
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hinh tinh tron. Sén phdm sau khi can tai 16 hinh tinh tron ¢é kich thudc
chinh xdc, hinh dang dep, chat lvang cao.

- L6 hinh cdn tinh tron it bi mai mon & hai phia trén va dudi vi
luong €p nhd va vat cdn sau khi qua hinh évan nay di gin tron, vi vay
tudi tho ctia 16 hinh dugc tang lén (hinh 4.9).

- Vat cdn dé dang an vao 16 hinh tinh, do d6 rit ngin dudc thdi
gian chay thir 16 hinh, thir truc va nhig viéc diéu chinh khéc.

Cic Kich thude ctia 16 hinh 6van trudce tinh (hinh 4.7a) duoc ghi &
bang 4.5.

Néu [6 hinh 6van thong thudng (nhu hinh trude tinh hinh 4.7b) thi
céc kich thude duge tinh nhu sau:

b* +(h—-1)’
[T = . . nm
4(h-1)
trong daé:
b - chiéu dai hinh 6van (mm)
h- chiéu cao hinh 6van (mm)

1- khe ho truc cdn (mm), t = (0,008 + 0,012)D (c6 tai liéu ky hiéu
khe hd truc cdn 1a S).

0 day:
D - dudng kinb lam viéc cla truc cdn, mm

Khi biét h, b, t thi tinh duge dién tich hinh 6van:
2 2
Fipvam=bt + gb(h — t){mm~)

b? +h?

Khit=0thi: R = (mm) vda F=bit +%b.h(mm2)

2 2
D" +h° ) va F{w}=b.S+—§—bh

Theo mot s6 tai liéu khic thi: R =

(trong truding hop nay cic tac gia thay ky higu t Bﬁng S).

Nhu vay néu biét hai thong sé b, h thi tinh dugc dién tich va cac
kich thude khdc cta 16 hinh cdn,

Bang 4.7 va hinh 4.8 cho bi&t quan hé kich thudéc 1_6 hinh truée
trudce tinh khi can thép vin (thép gai).
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Bdng 4.5. Cdc kich thudce ctia 16 hinh évan trude tinh cho thép tron cé

@ =50 mm
D":?;f(lzll;:ln::tp h, mm b, mm R, mm| R;,,mm | r', mm | t, mm
30+-60 1,26d | {0.,5+0,53)d 0.5d 8+10 6 6+8
65 +80 1.26d | (0,48-052)d | 0.5d 10+12 8
85+1 15 [,26d | (0,46+0,48)d | 0.5d 1315 | 6 g+ 10 !
120 =150 1,2d (0,4+0.44)d 0,5d 15+ 18 6+ 8 10+ 12

Theép tron & = 50+ 80 mm ¢d thé sir dung ci 2 16 dvan trude tinh Chinh 4.7).

Hinh 4.9Vt can évan
dn vao 16 hinh can tinh
thép rron

Cic 16 hinh can
tho va trung gian con lai
¢6 thé sir dung cdc hé
thong 16 hinh hop chir
nhat - vudng; thoi -
vuong - sdu canh; bau
duc ditng - bau duc tron,
V.V...

Hinh 4.10 gi6i
thicu mot hé théng 16
hinh cdn thép tron $6 tir
phoi vuong ban dau cé
kich thude (100 x 100)
mm trén may can hinh c@
nho 250. Hé thong gom

'{7////{ e,

Phébi ban diu (a x a}

%

D

™ ={100 x100) mm

_\-'“‘-—

o LI\
N

10 =
11 -{%
12 -G.E'
13 D=
14 é}
15 e{%
16 '
17

Hinh 4.10. Mot trong nhitng hé thong 10 hinhi cdn

thép tron ¢ 6 trén mdy cdn hinh ¢ nho 250 mm.

{7 16 hinh, v&i 17 lin cén. Hé 16 hinh cdn tinh gom céc hinh vuéng - ba
duc trdn thit 15, 16 va 17. Hé 18 hinh cén tho va trung gian gbém cdc loai
16 hinh chit nhat, vuong, 6 canh, 6van dimg va ovan nam tif thir 1 dén thit

14.
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Viéc thiét ké , tinh todn ch& do ép va cac kich thuée cta cac 16
hinh khac rat phic tap, doi hoi tinh chinh xédc cao, do su han ché cta sach
nén ching t6i khong trinh bay & day. C6 thé xem thém & cdc tai liéu [4];
[6]; [11]va[12].

Badng 4.6. L6 hinh trudce 16 hinh dvan trudc tinh khi cdn thép gai (thép van)

Mic thép gai | Lo hinhtru6c | mm | mm | mm | mm | mm | mm | mm [ mm

trude tinh* A 1 H B r t e R 1,

10 1299 Ol L d ! L f

12 145 - - - - ) S

ol - | - | - - | - b | -

19,5 - - - . 4 P B,

- 18,2 | 15,2 | 7.5

3
16 - ' - 1220|180 | 85 3 - } )
18 . - 125012001 95 3 - B }
' 3
o T——

20 = 280 [220 [105 3OV ¥ i}

20 1310250 60 | 11 |15 | - | -
2 JTA |- sofzofre 9 fe | - | -
25 A |- [3a0l300] 80 1018~ | -
28 —la10|366| 80 | 3| 2] - | -
3 ~ 460400 80 | 10| 27 | -] -
36 ' ~ 1560|420 80 18| 20 | - | -
40 " 1610|490 | 100] 19 |32 | - | -
45 ~ 1690|580 100] 17 | 40 | - | -
50 ol e |08 - |4
55 730 62 |10 | 3235 | - |4
60 ~ |880| 72 | 10 | 24 | 38 | 90 | 53
70 - o 720 2438 90| s3
80 S T T a2s [ 93 | 25 [ 43 ass| 120 87
90 142 | 99 | 30 | 54 | 495 | 60 | 85

*Ghi chi: L6 hinh th (n - 2) tinh theo ngugc huéng cén.

Bang 4.7 gi6i thieu mot vai tinh nang ky thuét cta thép tron tron
va thép gai.
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Bdng 4.7 Tinh ndng ky thudt thép xdy dung tix ¢ 10 dén ¢25 qua cdn

nong ctta Viét Nam, Lién X6 (cii) va Nhdt Bdn.

Tiéu chusin Viet| Tiéu chudn Ticu chudn
Lo thép Tinh chat co 1y Nam Lién X& cii) Nhat Ban
(N/mm*} TCVN 1650-85 | TOCT 380-71 JIS - G-3112
CT3{AL) CT3 (Al SR 235
- Gidi han chay Min 240 235 + 245 Min 235
Tron tron - Do bén dio Min 380 370 = 480 380 = 520
- bo dédn dii wong d6i Min 25 Min 25 Min 20 + 24
Tinh chatcoly | TCVN 165185 | FOCT 5781.82 | JIS-G-3112 |
(N/mm?) CT5 (All) CTS(AI SD 205A
Theép gai - Gidi han chay Min 300 Min 294 Min 295
(van) - Do bén dat Min 500 Min 490 440 + 600
- Do dan dai twong ddi Min 19 Min 19 Min = 18
Min: nhé nhit

2. Can thép vudng

Thép vuong duge cdn ra véi kich thude (a x a) tr phoi ¢6 cac kich
thude (5 x 5) mm + (150 x 150) mm. Thép vuong c¢6 hai loai: loai sic
canh ¢6 kich thude tir (5 x 5) mm + (50 x 50) mm, loai khong $Ec canh
(¢6 ban kinh lugn) ¢é kich thude tie (50 x 50) mm + (150 x 150) mm. Vi
vty mi 16 hinh cdn thép vudng ciing ¢ hai loai: sic canh (hinh 4.11a) va
khong sidc canh (hinh 4.11b).

Yéu cau ki thuat d6i vai thép vuong 13 4 canh thing béing nhau, 2
dudng chéo bing nhau, Vi vy ma cong viéc thiét k&€ 16 hinh truc cdn phéi
chuin xdc, dic biét 1a khi tinh luong gidin rong (Ab), mit khac khe hd
gifa hai truc ¢édn (S) cling rat bé tir {1 + 5) mm va he s6 kéo dai cling phai
chon bé,

C6 cdc hé thong 16 hinh can thép vudng sau:

Hé thdéng 16 hinh chit nhat - vuong.
Hé théng 16 hinh thoi - vuodng.,

Heé théng 16 hinh biu duc - vudng.
Hé théng 16 hinh sdu canh - vudng.

Trong dé hé théng 16 hinh thoi - vudng duge sir dung nhiéu nhat
vi: vat cdn an vao 16 hinh rat 6n dinh, kich thuéc san pham chinh xdc;
chat lvgng cao. L& hinh trude tinh dé cdn thép vudng bao gid cling 12 16
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hinh thoi.

Khi thiét ke 16 hinh c4n tinh thép vuéng (hinh 4.11) cdn chi ¥ cdc
diém sau:

Canh vuéng 2, = (1,012 + 1,015)a. Trong d6 a 12 canh cia thép
vudng tiéu chuan (FOCT) & trang thio ngudi. Con gée & dinh va ddy cua
16 hinh o luon ludn k6n hon 90°, o = 90°30' +91° d€ khi ngudi thép co vé
chiéu ngang nhiéu hon chiéu dimg (nhu da néi & thép tron) va cdc géc s8
con ding 90°,

D6 vai thép vuong khong sic canh (¢é ban kinh luon) thi dua
vao qui cdch ctia san phdm ma chon bdn kinh luon r thich hop. Thuc &

rfa=0,1+0.2

Chiéu cao h cla 16, h=1,41a, mm

Chiéu rong b éﬁa 16 hinh, b = 1,42a, mm

b > h 4 vi khi nguoi thép co chiéu rong nhiéu hon co chiéu cao.
Khe hé S = (0,008 + 0,012)D

(D - dudng kinh truc cén, thyc t€ S chi nén & khodng tir | + Smm).
b,=b-S, mm,

Dién tich 18 hinh thoi trudc tinh va 16 hinh vuéng trudc tinh cé thé
tinh theo ¢dc cong thirc kinh nghiém sau (hinh 4.12):

e L{_? ‘;C
T TN

I —_—

by

b —

b

a) b}
Hinh 4.11. L6 hinh cdn tinh thép vuong

a} 16 hinh cén tinh thép vuong sic canh
b) 18 hinh cdn tinh théo vuong khéng sdc canh,

140



F,=F, i, (4.2)

F,, F, - dién tich 16 hinh thit ba va 18 hinh tinh thd nhat, mm?.
F = a]

My=1,23+1,5

Tir d6 ta tinh duge canh hinh vuoéng trudc tinh a,:

a, = JF? , mm 4.3)

Hinh 4.12. L6 hinh thoi va vuong trudc tinh.

Cic kich thudc chiéu rong b, vi chiéu cao h, cta 1& hinh thoi
trude tinh duge xdc dinh nhi sau:

h, = 1.8, -0,39.a;,mm } (4.4)

b, =1,95a, —0,54.a,,mm

Khe hé truc c4n t va ban kinh lugn r tinh theo cong thic (4.1a, b).

Viéc tinh todn ché do ép, céc kich thudc cha 16 hinh cén tho va
cdn trung gian tham khao & céc tai liéu dd néi trong phdn 1. Can thép
tron.

3. Can thép det (thép ban)

Thép det c6 chiéu day h = (4 + 60)
mm (hinh 4.13) va chiéu rong b = (12 + JE_
200) mm, (loai chiéu day < 4 mm hiu hét IILILI1 I IS I III I
phdi can nguodi). San phdn xuit xuong cha 5| t
thép det 1a & dang cuén hodc dang bd. '

Thép det ding lam phoi ban dau dé

san xudt &ng han, vanh banh xe v.v... D&i Hinh 4.13. Tiét di¢n
ngang thép det.
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vai thép det 10 xo nhu 60C2; 55T 65T ... ; ding lam nhip 6t6, tiu hoa,
toa xe, v.v...

Yéu cau k¥ \ he _
thuat d6i v6i thép det i _l_l;* __Q_IF_J
la } ! :

- Chiéu day (h) | =

. , h h
déu, hai mat bén phang. i i
_— h3 E —_—
- Chiéu rong (b) 1 I
ding dung sat cho 5 : - I_ : I
phép.

) Hinh 4.14. Truc phdng c6 bdc dung dé cdn thép
Thép det dugc

can theo ba phuong
phap saw:

dei trén may cdn hinh 2+ 3 truc.

- Cén trén 18 hinh truc phing vA truc c6 béc tao 16 hinh trén may
cdn hinh 3 truc va 2 tryc (hinh
4.14).

—_——

/R

- Cén trong 16 hinh kin trén _ - ! NI
mdy can 3 truc (hinh 4.15). SRS i

- Trén mdy cdn lién tuc ]] . [L
hoac mdy cén chuyén diing chi can
thép det bing cdc 16 hinh kin,

_ |

phéng xen k& va 16 hinh ding, nim hat 4

xen k€& (hinh 4.16). ) l_
Thép det ¢6 chiéu day 16n J h | hg

vi chiéu rong b < 100 mm thudng
duoc cén trong 16 hinh tao bdi truc
phing c6 bac (hinh 4.14). # ) ,([
Thép det c6 chiéu day nho
va chiéu rong 16n thi nén cn rong  Hink 4.15. LS hink kin diing dé cin
16 hinh kin (hinh 4.15). Khi tinh
todn lay r = (0,1 + 0,2)h va ldy do
nghiéng clia ddy 15 hinh tho tir (3 +5)%, 16 hinh tinh tir (1 + 2)%.

thép det trén mdy cdn hinl 3 truc.

Phuong phap cin theo hé thong 16 hinh trén hinh 4.16 ¢6 cdc wu
diém sau:
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- Céan dugc cac
thép det ¢6 kich thude
khac nhau.

- Lugng ép 16m,
viily sit bong ra hoan
toan khi cdn do dé bé
mat san phim boéng
dep.

- Canh bién
cla thép det thang,
dep. San pham c6 kich
thudc chinh xac.

Poi vdi  thép
det c6 chiéu rong
b < 125 mm thi phéi
ban diu phai cé tiet
dién hinh chit nhat.
Con d6i voi san pham
c6 b > 125 mm thi
phoi ban ddu cdn cb
tiet dién vuong (a x a).
Trong truong hop dé
canh vubng a dugc
tinh nhu sau, hinh
4.17:

_ « Yoot
s Y4/t
2%//j— TR

10 e R e A

Hinh 4.16. H¢ thong 16 hinh cdn thép det trén mdy

cdn lién tyc hodc chuyén ding: A, B, C, D la 4 16

hinh tgo bdi 4 gid cdn c6 tryc can dat thing ditng.

[.2.3,4,5,6,7.8,9,10 la 10 16 hinh tao boi 10
gid cdn ¢ truc nam ngang.

b+ kh
a= (4.5)
1+k . s

trong 4o . ° ‘j S ?ZZ’/I”

b, h - chiéu rong va day T
clia san pham, mm. I

k - hé s6 gian rong. Theo a '
thyc nghiém, k = 0,3 + 0,50, k lay . b
gid tri 16n khi thép det c6 chiéu
day h 16n va chiéu rong b nho. Hinh 4.17. Sor dé xdc dinh canh a

S5 14n cdn n tinh theo cong - cila phoi vuong ban ddu dé cdn
thitc (2.15) chuong II. Tinh todn thép det ¢é b 2125 mm.
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ch& do ép va thiét k& 18 hinh truc ¢an theo cdc tai li¢u [4]; {6]; [11]) va
{12

4, Can thép 6 -
canh (luc
lang)

Thép luc
lang duge ding pR
nhi€u trong ché .
tao may cha yéu L_.
dé san  xuat
cic loai mil 6¢
{écu); xa beng,
v.v... Sdn  xuat
thép luc lang
bang  phuong 1
phdp cin 1a kinh 1
t€ va ning suat
hon phuong
phap ren, dap.

Viéc tinh Hinh 4.18. Cdc kich thude cdu tao cia 16 hinh cdn thép
fuc ldng.

Nghiéng
1-2%

)

h-t
—
C-t/2
—
il
o
o

todn ché do ép
va kich thudc cdc 16 hinh truc can ciing theo nguge hudng cdn, nghia 1a
bit ddu tinh tir 16 hinh can tinh thép luc lang (hinh 4.18).

Céc kich thude caa 16 hinh 4.18 duge tinh todn theo kich thudc
cia dudng tron ndi tiép d..

¢ - canh cta 16 hinh luc tang:
c= gdr ~ 0,577 d,, mm (4.6)
d,=(1,012 + 1,015).d, mm

(d - dudng kinh vong tron noi ti€p cla thép luc lang & trang thai
nguodi).

h - chiéu cao cla 16 hinh:
h=1,155.d,, mm (4.7
b - chiéu rong cha 16 hinh:

b:dr+2(CT_t),mm (4.8)
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F, - dién tich 18 hinh, F, = 0,866 d?, mm?

Cdc kich thudc cia 16 hinh trude tinh 6 canh det cho trén hinh
4.19. o

Chiéu cao H cta 16
hinh tinh tir ti s6 H/d cta
gian d6 hinh 4.20,

B - chiéu rong cha
16 hinh;

F, 1
B=-—Z2+—H,mm (4.9)
H 2
trong do: . o s s .
_ ~ Hinh 4.19. Cdu tgo cua lo hinh budc tinh 6
F, - dién t'Chmcua 10 canh det dé cdn thép luc ldng.
hinh thu 2 (trude 16 hinh,
tinh):
_VRF
F, = , mm (4.10)
H,
Ky

F, - dién tich 16 hinh truéc 16 hinh tinh

L 1, - hé s6 kéo dai cua 18 hinh tinh va trude tinh 6 canh det,

B, =B-t,mm
4.1
b=B-H,mm
Hid
0,96
0,94 -t ,vﬁ
0,92 i T IIT
0,90 * . ]
0,88 ! /) ;
0,86 - (/
0.84
0,82 A%
0,80
K /40 N B
! J 4
8,76 A1/
074 - | !
P
10 20 30 40 50 & 70 80 90 100

Hinh 4.20. Gidn d6 hiéu dién 1 s6' Hid theo ducmg kinh d.
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Hinh 4.21. Cdc h¢ thong 16 hinh cdn tinh thép luc ling.

Goc nghiéng hai canh bén clia 16 hinh thudng bing 45°. Do vong
cta 16 hinh § = (0,25 + 1,5) mm.

Hinh 4.21 gi6i thiéu ba hé théng 16 hinh can tinh thép luc lang.
H¢ thdng 4.21a, b dugc sl dung nhiéu va rong rdi hon, hé thong 4.21c
cdn dugc san phdm chinh xdc, vuong thanh, sic canh hon tuy nhiéu it
duge sir dung.

5. Can thép goc va cac dam thép hinhchir L U, T

Thyc chat ciia cong viée cén thép hinh 12 thi€t k& 16 hinh cho truc
can. Qui trinh cdn cdc loai thép trén ciing duge tinh todn va thigt k&
nguge hudng can nghia 1a tinh tir 16 hinh cédn tinh sin phdm t&i phoi ban
dau. H¢ thong 16 hinh cdn thép géc xem cédc hinh 3.12 + 3.16, cdn thép
chit I xem cic hinh 3.18 + 3.21 va thép chit U xem céc hinh 3.22 + 3.24.

Cac loai thép ndy co6 hinh dang phiic tap, khé cdn va chi san xuat
dugc tai cidc nha may cdn thép 16n, con cdc hop tic xa va co khi dia
phuong khong thé tién hanh cén cdc loai thép nay trong diéu kién cla
minh. Muén thiét k& 16 hinh truc can cho cdc san phdm ndy c6 thé tham
khao céc tai liéu [4]; [6]; [11] va [12].
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IV. CAN NONG THEP TAM TU THEP CACBON

San phdm ctia thép tdm , cdc mdy cdn ndng thép tam. truc cin tam
v.v... da gidi thieu & muc 1V chuong III. Cho dén nay nudc ta chua ¢6 co
s cdn néng thép tdm, tuy cén tdm ndéng khong phai thiét k&€ 16 hinh va
tinh todn phic tap nhu can hinh, cdn 6ng. Vin dé co ban dé can dugce thép
tAm néng 13 phai c6 mdy cdn va cdc thi€t bi phu cua may cdn, ma céc
thiét bi phu nay c6 khi chiém t6i (75 + 90%) téng trong luong thiét bi cua
xudng can. Di véi cdn tdm néng thi viéc tinh todn ché do ép cho tmg lan
cdn 13 cong viéc quan trong nhdt.

Thép t4m qua cdn néng c6 chiéu day tir 2 + 60 mm, rong tir 600 +
4100 mm vi dugc cit thanh ting tdm ¢0 chiéu dai tr 2000 + 8000 mm.
Mot 56 san pham thép tdm day tir 10 + 20 mm khi xuat xudng van & dang
cudn dé dé van chuyén va ding trong cong nghiép dong tau thuy. Thép
tam dung déng tau lra, ché tao ndi hoi, lam cdu, ché tao xe tang, v.v...
thudmg & dang timg tdm hoac & dang cuén. Trong phan nay s€ gidi thigu
cong nghé va cac mdy cdn tdm ma thé gidi da va dang dung.

Phoi cin ban ddu I3 nhitmg phoi t4m (phoi phién) c6 ti€t dien hinh
chif nhat hodc théi dic c6 trong hugngt ¥ 0,5 + 20 tan c6 khi 100 tan. Sau
khi 1am sach thoi diic hodc phoi thi tién hanh nung trong cée 10 nung lién
tuc theo ch& do nung thép cacbon (xem hinh 3.1). Nhiét do bat dau va két
thic cén ciing tuan theo cdc¢ ving nhiét do & hinh 3.1. Ngay nay vdi trinh
do ty dong hoa va co khi hod cao ngudi ta dung phuong phap didc ¢én lién
tuc dé ché tao ra cdc phoi tdm dai lién tuc voi chiédu day tir 50 + 80 mm;
rong tir 1500 + 2000 mm. Cong nghé ché tao phoi nay dang dung rong rai
& cic hang thép: SMS cta Dic; VA cha 4o, POSCO cua Han Quoc,
KAWASAKI clia Nhat vd mot s6 hdng thép cha My, Nga... (hinh 4.22).

Lutong ép cuc dai va 6 lan can

Luong ép cyc dai (Ah,,.):
DF 2
Ahmax = _2_ 07, mm (4 12)

trong do D, - dudmg kinh lam viéc clia tryc can, mm
o - g6c an (radian)
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Hodc theo cach Khac c6 thé tinh:

Ahmax = Dp (1 -

1
m) , mm (4.13)

trong do:
f - he s0 ma st gilta vat can VA truc can
Theo tic gia Baxtinov vi Ekelun thi { tinh nhu saw:
£ =K, Ky K, (1,05 - 0.0005L) (4.14)

, - nhiét Ao can.

K, - h¢ 0 anh hudng bé mit truc cén, K, = 1 néu truc cén bang
thép, K, =08 néu truc cén bang gang.

K, - hé so anh hudng t6c do vt can, K, - (xem hinh 4.23).

K, - he s6 anh hudng cdc nguyén t& hop kim co trong thép can.

K, = 1d0i véi 1t ca thép cacbon K, = 1,1 d6i véi thép gio P1&:
K,=124+ 1,3 d&i vo1 thép vbng bi (LIX15, 11X 13) va thép ¢o t6 chic
pectit - mactenxit (30XMHA); K; = 14 461 vGi thép ¢ 1o chiic austenit
(X13H4T: K; = 1.5 doi véi thép 6 16 chirc austenit |An pherit (1X18
HYT): K, = 1,55 d6i véi thép 6 16 chic pherit (IX17THA); Ky = 1,60 doi
v thép co 1& chirc austenit vdi cachit (X15H60).

g6 1an can n tinh theo cong thic (2.15).

Mot s6 mdy cdn tdm nong thuong dang.

May can thép (4m day va day via Lauta 12 loai may can tam 3
truc 6 tryc gifra nhd hon 2 truc trén vi duéi (hinh 1.25b). M4y can nay
sit dung nhicu trén the gidi vao nhing nam cudi the ky 19 va dau th€ ky
20. Cho dén nay thi mAay cén nay hiu nhu khong con dung tai cac nudc ¢o
nén cong nghiép ten tién nita.

U diém cta may 1 von ddu ‘ k
tu i1, xay dung phanh (may chi €6 1.0
mot gid cdn), thich hgp cho nhimg

N
khu lien hop luyen kim ¢@ nho v U’Sk \\

|
trung binh. My dung dé cén cac loal 4\
thép tam c6 chiéu day h = (4,5 + 30) 0.4
m. va rong (1000 = 2000) mm. o 4 8 12 16 VmS)
Nang sudt cla mdy dat (230.000 +
500.000) tan/nadm. Chiéu dai mat truc Hinh 4.23 Tri sé K, phu thugc
1am viec (2300~ 2350) mm. vao toc do cdn
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Pé can nhitng phoi va thoi diic to ¢ trong lugng 16n thanh phoi
tdm ngudi ta thudng dat trudc mdy cdn Lauta mot may can pha hai truc
déo chidu. Mot s6 tinh nang k¥ thuat va dic diém clia mdy cdn tdm Lauta
xem & bang 4.8.

Quy trinh cong nghé cdn thép tdm trén mdy cén Lauta c6 thé van
tat nhu sau (hinh 4.24).

Phoi cén (hodc thoi duc)

cdn truc; 15- san chifa san pham.

i
nung trong 10 lién tuc (2) dé€n nhiét [ :E, -“ZS:
d6 1150 + 1250°C (hinh 4.24). Sau lF o Zi g
d6 phoi dugc ti€n hanh cén trén gid =i 9 o
can ba truc Lauta (3) (2350 mm). s "‘: %E
Nhiet do bt diu cdn (1120 = ) : gf
1180)°C, nhiét do két thic can (850 el o E - .,DED
=+ 900)°C. Luong ép Ah khong dugc E | -
I6n hon 20 mm cho mdi 1an cén. — T E S
1 X < 9 =3

~ San pham sau cdn qua may la e P
phing (4) dé ép déu cdc mat cho 1|::/ RS
nhian béng, phing. San phdm duogc o | S 2 ‘g
lam nguoi tai san lam nguoi (13) va R
sau d6 tién hanh cit diu, duoi, cit 3 E %
tdm, cit mép... Cic cong viéc cit, g o B
x&p... déu & nhiét do nho hon 100°C. Sg°
Tuy theo méc thép ma ti€n hanh cic EA:
khau thuong hod, lam ngudi cham = 8 g
san phdm sau khi can. g q -EL,
Hinh 4.25 gi6i thiéu mat S

bing bé tri mdy cén tdm noéng ban S 2.3
tién tuc 1700. SEZ
L=]

Mdy cén tdm néng bon truc g' %b-g

dio chiéu (xem so d6 dong hoc hinh .28
1.31 chuong 1. vy S
= 8>

Miy cén tim noéng bon S o B

truc (2000 + 2500) dao chiéu = g
duge dung khd phé Dbién dé a§
c4n néng thép tam day, vira va mong £ 3
h = (2,5 + 25)mm. Phoi cho mdy cén LM T 23
t&m 4 truc dao chiéu nay la san phim | E i

clla mdy cén tdm noéng 2 truc dao
chiéu.
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Hinh 4.26 gidi thiéu so dé mat bing bo tri thi€t bi cha may
cdn 2250, mdy bao gdm hai gid, gid cdn ddu 13 gid cdn hai truc dao
chiéu 1am nhiém vu cdn phd ¢6 dudng kinh truc D = 900 mm, chiéu
dai bé mat truc 1am viéc L = 2500 mm. Dong co ¢ cong suét 1a 5000 ma
e (1 kW = 1,36 mi lyc), c6 8¢ do thay d6i tir 0 + 50 = 120 vg/ph,
gid can tinh bon truc ddo chitu cé dudng kinh truc tya 120 mm,
dudmg kinh truc 1am viéc 550 mm, chiéu dai bé mit lam viéc cua truc
L = 2250 mm. Dong co ¢6 cong sudt 4500 ma luc, cé téc do thay doi ti
0 + 50 = 120vg/ph. Phoi ban ddu nang tir 0,6 + 4 tdn v&i kich thude
h,x b, x I, = (100 = 250) x (600 + 1500) x (1200 + 1850) mm. San pham
clia may can 1a thép tdm c¢é kich thudc b x b x 1 = 4 + 25 x
(1100 + 2000) x (8000) mm. Khe hd 1én nhat gitta hai truc lam viée clia
gid can bon truc la 500 mm.

Cong nghé cdn dugce ti€n hanh nhu sau (hinh 4.26):

Phéi nung trong bén 10 lién tuc dén khodng nhiét do (1150 ~+
1250)°C, sau d6 duoc dua tdi gid cin (4). Trude khi can & gid cdn (4) phoi
dugc 1am sach bé mat nhd phun tryc ti€p vao bé mat kim loai dong nudc
c6 dp luc tir 90 + 100 at nén cht lrong san phdm duge bao dam.

Sau khi ti€n hanh cén tir 6 = 10 14n tai gid cdn tho (4), vat can
dugc chuyén sang cdn & gia cdn tinh (5). Gid cén tinh (5) ti€n hanh can tir
5+ 9 l4dn tuy theo kich thude chiéu day cua san phim. Cic méy Ia phdng
(6) va (9) ¢4 nhiém vu la phing bé mat tdm sau khi cén. Cac may cét dia
(11) va cét tdm (12) c6 nhiém vu cit thép tdm theo kich thudc qui dinh.
San pham dugc phan loai va dua dén kho chita (14).

3 nhitmg nudc chua phat trién cé thé diing cdc may cén tdm kicu
ba truc Lauta, mdy cdn tdm bon truc mot gid cdn hodc két hop céc gid can
Lauta, hai truc dao chiéu vd bon truc bd tri cdc gid cdn theo hang (hinh
4.26). Tot nhat 12 ding mdy cdn tim nong | gid 4 truc <6 cudn trong 1o
nung & hai ddu gid cdn va mdy cin tdm néng 4 tryc lién tuc.

Hinh 4.27 12 mat bang b6 trf mdy c4n néng lién tuc 2500.

Hinh 4.28 12 mat bing b tri mdy cdn tdm noéng day 4 truc dao
chiéu.

Mady cdn tdm bdn lién tuc va lién tuc.

J cic nudc c6 nén cong nghiép tién tién thép tdm dugc can trén
méy can tim bén lién tuc, lién tuc va ddc cdn lién tuc. Nang suflt cha
nhiing mdy cin tdm nay dat tir 1.000.000 + 3.000.000 tan/ nam. Qua trinh
can duge co khi hod va ty dong hod hoan toan, Méy can tdm ban lién tuc
va lién tuc thudng diing dé cdn néng thép day, mong va can ngudi thép
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tim. Bang 4.9 s& gi6i thiéu v6i ching ta ché d6 ép clia mdy cdn tdm hai
truc, nhém gia cén tinh cling gém siu gid cén hai tryc. Duong kinh cla
truc cdn nhém gid cdn tho 14 1100 mm va ciia nhém gid cén tinh la 700
mm, giifa hai nhém gid cén ¢6 dat mdy cat. Phoi ban ddu 1a phoi tim day
180 mm; rong 1500 mm dai 8000 mm vi nang 17,3 tdn. San phim thép
ta4m sau cdn 4 tim mong day 2,5 mm, rong 1500 mm.

) 13 A M
L . 2 1
5 e
1 ey il

T T 300000

Hinh 4.26. Mdr bing bo tri thiét bi mdy cdn tdm néng 2250.
{- san chia phoi; 2- 10 nung lién tuc; 3- mdy lam sach bé mat; 4- gid cin thd 2300,
5- gid cén tinh 2250; 6- may la phang; 7- mdc sin van chuyén; 8- 1o thudmg hod: 9- mdy
Ia phéng; 10- san phan loai; 11- mdy cat dia; 12- may cit tdm: 13- mdy x&p tam; 14- sin
chifa san phém; 15- sin [am ngudi; 16~ san chita san phim; 17- mdy 16ng pho.

Bdng 4.9. Ché dg ép khi cdn sdn phdm tdm mong: day 2.5 mm rong 1500
mm tir phoi tdm day 180 mm, rong 1500 mm, dai 8000 mm trén ndy cdn
tdm lién tuc 2000

Nhém gid [ S0 thit | Chiéu day sau Lugng €p Géc an o (| Toc dgcin
cin tu can cén h, mm Ah, mm | &% mfs
1 152 28 15,6 12°57' 1,2
2 117 35 23,0 147530 1,2
THO 3 - 84 33 28,2 14°04' 1,9
4 57 27 32,2 12°43' 2.5
5 35 22 38,6 11929 27
6 21 14 40 5%09' 3.0
Cit doan
7 20,6 045 | 19 1°56' 1.4
8 12,5 8.1 39,3 8243 2,30
9 8.1 4.4 35,2 6"25' 3,55
TINH 10 5,4 2,7 133 5°%02 5,32
11 39 1,5 27.8 3745 7,37
12 3,0 0,9 23,1 2054 9,58
13 2,5 0,5 16,7 2010 11,50
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V. CAN NGUOI THEP TAM TU THEP CACBON

1. Anh hudng cla cén ngudi

i R 85,55,
dén cg, ly tinh cua thép ké/ mm’*
. . G,
Cén ngudi s€ lam thay do1 — . 80

mot cdch co ban tinh chat vat Iy va > ,/’ Gs 60
co hoc clia thép., Nguodi ta tién hanh T 40
thi nghiém kéo vad cin méiu thép 20
ngudi trong phong thi nghiém va e ks 40
déu thay chi cdn mot lugng bién déi &4 20
khong 16n 1am cac tri s6 dic trung  HB —_ 925
thi tinh chit vat 1y va co hoc cha = ]”8 175

~ = . . =z - p - 2 125
thép dd; thay dot k‘El‘dA’l'lhltA:’l‘J. ?o tl}é S 30 20 30 40 50 60 70
quan sét su thay doi dy doi vai thép Lugng epah (ZE€%)
cacbon (0,27% C) trén gidn d6 hinh
429, Hinh 4. 29 Si thay d6i co, Iy tinh

ctia thép cachon (0,27% C) khi kéo

Tu gian do ta thﬁ'y, néu va cdn nguoi.

lugng ép cang ting, mic do bién
dang cang tang thi:

- Gi6i han bén (o,) vi gi6i han chiy (o) clia thép tang lén ding
ké.

- Do cing (HB) cla thép cling tang len.

Do co thit ti d6i (W%) va do dén dai (wong ddi (8%) giam xudng
rat nhi¢u.

Tién hanh cdc thi nghiém d6 déi vai cdc loai thép khéc nhau déu
cho nhiing két qua twong .

Dac biét d6i véi thép ¢6 cang nhiéu nguyén t6 hop kim thi céc
tinh chét 4y cang thay d6i manh liét hon.

D3 véi kim loai miu nhu déng, nhom, kém, vang, bac, thiée, chi,
kém, niken... vi céc hop kim cba dong, nhom, kém, thiéc cling déu cé su
thay d6i nhu trén khi cdn ngudi.

Kim loai bi bién ciing khi cdn ngudi, dic biét 13 trén bé mat. Nho
tinh chat nay chiing ta co thé tang d¢ cing (HB) hoac (HRC) cha mot s6
kim loai bing phuong phdp cdn ngudi.

Luogng ép cang tang, mic do bi¢n dang tang thi tro khdng ting. Vi
1th& mudn cho kim loai bién dang t6t, gidm dugc chiéu day cta kim loai
thi phai t6n mot luc 16n, tiéu hao nang lugng 16n.
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Do co thit ti d6i (Y7%) giam, do gidn dai tuong ddi (8%) giam khi
luong ép (%) tang s€ ddn dén viec & chic kim loai d& bi phd huy ncu ta
1i€p tuc ép, hodc ép v6i luong ép qud 1én thi san phdm cén ngudi sé bi phé
pham.

Pé gidi quyét cac mau thudn nay va dé giam lugng ticu hao nang
lugng dién, ngudi ta tién hanh & kim loai khi cdn ngudi. Tuy theo loai
thép, kim loal can ma tién hanh & so bg, U1 trung gian va 1 sau khi cén.
Viéc i nay duge tién hinh trong céc 10 thu cong, 10 budng, 1o dién, v.

& diéu kién binh thudng hoic trong moi trudng cé chat bio vé bé mat kim
loai. Muc dich clia 0 la:

- Giam noi luc bén trong ctia kim loai, khir CdC ting sudt du va lam
giam trd khang bién dang ctia kim loai. K&/ mm’

- Giam do cing cla kim 80 —# -\
loai dac bi¢t la khir bo su bién 80 —
cimg trén bé mat. 32 40—

_ Lam cho thanh phin hod 20 bty i
hoc cua céc nguyén o hdp kim 0 L"/L J °c
trong thép ducgc déng nhat, 16 chic 0 200 400 600 800 1000

hat déu nhu trang thai ban dau. a)
Hinh 4.30 1a mdy cdn tam

ngudi 4 tryc. F glem?
. ; 7,83
Trén hinh 4.31a cho thay, |
7,82

nhiét do @ cua thép tir 500 = 550°C
thi giéi han bén g, da giam xuong 7.81
mot nua, do gian dai tuong doi
8% tang tir 5% dén 30%. Po sit
chat (mat do) cua thép (p) sau
khi & tang tir 7,805Gjcm’ leén
7, 825G/cm’ (hinh 4.31b). Tai nhiét
4o & tir 650 + 700°C trf khang ~ biéndang
bien dang cia thép giam. xudng _ \
gan t6i gid tri nho nhat (hinh
4.31c). R& rang sau khi 0 thép va
cdc kim loai khic dugc gfa cong |

7, 53 t°c
200 400 600 800 1000

b}

Tré khang

t°c

dé dang hon, bao dam hon va ning
sudt hon.

Nhiét do @ cha thép cacbon

0100 300 500 700 900 1100
ol
Hinh 4.31 Su thay doi co 1y tinh
ctia thép sau khi g
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thudmg tir 650 + 720°C, d6i véi thép cacbon thap tir 870 = 920°C.
Lam sach bé mdt phoi tricoe khi cdn.

Pay 1A mot khau quan trong trong cong nghé cdn ngudi thép tam.
Bé mat phoi cdn ban ddu cé sach thi bé mat san phdm méi sach, béng dep
vi chét lwong clia san phim méi 16t. C6 nhiéu phuong phdp fam sach bé
mit khi cdn thép & trang thai ngudi, nhung pho bién hon ca 1a lam sach
bing phuong phép tdm thue. C6 hai phuong phdp tam thyc:

- Tam thue bing dién phan & nhiét do binh thudng.

- T4m thuc bing dung dich axit & nhiét do tir 80 + 90°C, phuong
phdp nay duge sir dung rong rai.

Phuong phép tdm thuc bing dién phan dugc sir dung dé tring
k&m, trang thi&c, v.v.... cho cdc loai thép tim trudc khi ma.

Muc dich ctia tam thyc 12 khir cdc 19p oxyt sit hai (FeO) va sat ba
(Fe,0,) bam viio bé mat ctia thép. Tam thyc c6 tén goi khic 1a tdy axit.

Axit H,SO, lodng vd HCI I hai axit dugc dung nhiéu trong tdy
kim loai.

Khi tim thuc xay ra cdc phan ing sau:
- Véi H,80, lodng:
Fe,0, + 3H,S0, = Fe,(50,); + 3H,0
FeO + H,S0, = FeSO, + H,0
sau dé: Fe + H,S0O, =FeSO,+H, T
- Vé6i HCL:
Fe,O, + 6HC! = 2FeCl, + 3H,0
FeO + 2HCl = FeCl, = FeCl, + H,0
sau dé: Fe + 2HCl =Fe(Cl, + H, 1)

Khi hydro (H,) bay ra cing nhiéu cang tot vi khi bay ra n6 1am bat
cdc 16p vay oxyt sit chua kip tdc dung véi axit ra khoi bé mat kim loai.
Thoi gian tdm thuc phu thude vio ndng d¢ va nhiét do cha cdc dung dich
axit (hinh 4.32). D€ qud lau axit s& an mon thép.

Sau khi tdm thyc thép phai duge trung hod kiém bang cich rira
nudc néng, sau dé rira qua nude 14, sdy kho va duge kiém tra bé mat trude
khi cén.

160



2. Can ngudi thép cacbon tam

San phdm thép cacbon tdm sau khi can ngudi cé chiéu day (0,5 +
2.55mm. Da s6

cdc san pham t {Nhiét d dung dich tam thic
duoc can trén

. ce . . &
cdc gid cdn hai AN

N - L ] —— _Fo

truc va bon truc 4 A W 72H,504 TR

s . s v
b tri theo hing, AN, W e S o Y Sl e

i . \ \\ "'"-.__\ e
ban lién tuc 2 A —

i B ™ SEHG

hodac lién tuc . 10%MCI t
Bang 4.10 la 10 20 30 40 50 60 70 80 90 100 110 120130 40Phut

ch¢ d& can

ngudi mot s6  Hinh 4.32. Gidn d6 biéu dién quan hé giita thoi gian tdm
thép t4m cacbon thie va ndng do aiia dung dich axit tdm thuc.

trén mdy cdn lién tuc bon gid cdn bon truc D = 500/11000; L =1700 mm
trong mot s8 nha mdy can thép tdm cha Lién Xo (cit).

Bdng 4.10. Ché'do can thép cacbon trén mdy cdn tdm lién tuc bon gid
cdn bon truc 1700

Thit Kﬂil_:h thude Chiéu diy vitcan | Luong épuyét| e cin P, | Cong suit
gl:; Phot ban i [ u6c can.| Sau can, d“’r‘n‘;h’ o dong co,
can mim mm kW
1 Day x réng 30 24 0,6 918 2,400
2 (3 x 1040) 2.4 1.6 0,8 940 2,400
3 thép CT3 L6 1,2 04 870 2,400
4 1.2 1,0 0,2 380 2,400
] Day x rong 3,00 245 0,56 £378 2,400
2 {3 x 1460) 245 . 1,65 (3,80 1554 2.400
3 | Thép08KMN 1,65 1,25 0,40 1195 2,400
4 [,25 1,00 0,25 984 2,400
1 (2,5 x 1200 25 1.9 0,6 1390 2,400
2 | ThépCT3 1,9 1,3 06 | 1700 2,400
3 1.3 1,0 0.3 1580 2,400
4 1,0 09 | 01 1020 2,400
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Tir thue t€ san xudt két hop véi Iy thuyét ngudi ta di dua ra cic
kinh nghiém sau:

- Luong ¢p-& 14n ddu thudng 16n hon luong ép trung binh mot it,
nhitng ldn cdn thd nhat, thir 2, thit 3 thi 1ay lugng ¢ép 16n cuc dai theo
cong thide (4.12) vi ic nay bé mat kim loai chra bi bién ciing lam, sau do
lugng ép 14y bé din va dén lén cudi cung thi ditng lugng ép rit bé dé cdn
1a san pham.

_P6i v6i san phdm phai can nhiéu lan khi t8ng lugng ép tuong ddi
<% > 80% thi nén b thép sau d6 tiép tuc cdn cho tdi kich thude sin pham.

- Téc 4o can tam ngudi L6t nhat 0.15 =+ 0,55 m/s déi v6i cac
mdy cdn hai truc, tr 4 + 10 m/s d6i véi mdy cdn bdn truc vatir 10 + 25
m/s d6i véi céc mdy cén lién tuc (tinh tai tdc do gid cdn tinh cudi cing).

3 ta co s6 can ngudi thép néi chung chua ¢é, tuy nhién ching ta
43 tién hanh cdn ngudi nhiéu thép cacbon trén céc may can tim ¢& nho ty
ché tao. Nha mdy Vin phong phim Héng Ha cén thép O8KIT lam ngdi
biit hoc sinh, cdn thép khong gi lam ngdi bt mdy. Tai Phong thi nghiém
Can kéo kim loai, BO mon Gia cong 4p lyc Truong Dai hoc Bach khoa Ha
Noi, cling di cdn ngudi nhiéu loat thép khic nhau ORKIT, 159, 45, 60C2,
650, 1X18HOT... Tat ca céc mdy cdn trén ¢6 dudmg kinh truc 80 + 300
mm, chiéu dai bé mat lam viéc ca tryc tr 120 = 600 mm va dong co cb
cong sudt tir 7 + 40 kW.

Bang 4.11 12 ché do €p khi can ngudi thép 45 tu chi¢u day ban dau
3 mm xudng 0,5 mm bing may cdn hai truc D = 100; L = 120 mm clia
phong thi nghiém bo mon trén.
Bdng 4.11. Ché do khi can tdm ngudi thép 45 trén mdy cdn tdm hai tuc
D = 100; L = 120 mm

[ Chiéu day vat cin Luong ép | Vantéc | Lugng Cong

. wGe cdn, | Saucdn. | wyérdsi | cdn, ép tong sudt
cin |ldncdn mm mm Ah, mm mm s &5 dong co
kW
[ 1 3,0 23 0.7 0,15 233
1 2 2.3 1.4 0.9 0,15 535 7
3 14 0.7 0.7 0,15 76.5
| 4 0.7 0.5 0.2 015 | 831
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Bang 4.12 1a ch€ do cdn ngudi theép tsm OSKIT va do cing trén be

mat thép sau khi ¢

4n. Thép ndy dé san xuat ngdi but thudng cho hoc sinh
cha Nha mdy Vin phong phdm Hong Ha, Ha Noi.

Bdng 4.12. Ché'dp ép thép OSK Thr chidu day 1mm xuong 0,25mm trén
may cdn tdm D=80mm, L= 120mm

Chicu day bing Lugng €p Luong Gidi han | Do cing | Cong
Thit tu can épibng | chdy o, | sau cdn, sudt dong
lin cin | Traoe T Sew can. | o] ot | 2% |komet| wB |
cdn,mm/| mm G kW

1 1.00 0.65 0,35 350 35 52.2 168.2

2 0.65 0,53 0,12 18.4 47 578 180,2

3 0.53 0,45 0,08 15.1 35 613 187.4

4 0,45 0.39 0,06 133 61 63.7 192.6 7

3 0,39 0,34 0,05 12,8 66 65.7 196.7

6 0,34 0,30 0.04 11.7 70 67.2 199.8

7 0,30 .27 0,03 10,0 73 68,4 2022

8 0,27 0.25 0,02 7.4 75 69.1 2037

Khi can nguoi thép t&m, ngudi ta dung cic loai déu thyc vat va

aude nhii tuong dé boi tron va 1am nguoi truc can.
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Chuong V

CAN THEP HQP KIM

I. PHAN LOAI THEP HOP KIM

+ Theo thanh phan hod hoc:

- Thép hop kim thdp c6 thanh phin céc nguyén t6 hop kim nho
hon 2,5%.

- Thép hop kim trung binh 6 thanh phén cdc nguyén t6 hop kim
chiém 1ir 2,5 + 10%.

- Thép hop kim cao c6 thanh phdn cic nguyén t6 hop kim 18n hon
10%.

+ Theo cong dung:

_ Thép hop kim keét cu la nhig loai thép c6 ham lugng cacbon T
0.1 + 0,5% va ham lugng cic nguyén t8 hgp kim khong 16n hon 8%.

- Thép hop kim dung cu la nhimg loai thép c¢é ham lugng céc
nguyén 16 hop kim tir | + 25% hoac cao hon nita.

Anh huéng cdc nguyén 16 hod hoc (6 tinh déo va trg khdng
bién dang ciia thép hop kim.

Cacbon (C). Ham lugng cacbon ¢6 trong thép cang it thi tinh
déo cang tot, trd khing bién dang nhd. Néu ham higng cacbon tang tu
0,8 + 1% thi tinh déo cla thép chi giam di rat it. Néu ham lugng cacbon
ci tang 1én thi thép sau khi diic thdi phdi qua nguyén cong rén ép, sau do
dua vao can vi lic nay tinh déo cla thép rit kém vi tré khdng bién dang
16n. Ren ép dé phd v 16 chite thi nhit (chil yéu [ xénmentit) vi tao 1a 10
chifc thit hai ¢6 d6 hat nhd min hon phi hop véi cong nghé can.

Vi du, thép ¢6 C% = 1,5% thi sau khi dic thot phai qua rén €p,
sau d6 dua vao cin.

Mangan (Mn). Trong moi truong hop thi mangan nang cao do deo
cua thép khi bién dang vi mangan {20 v6i luu huynh (S) cé trong theép
thanh sunfua mangan dang hinh ciu (khong & dang ludt). Khi ham lugng
mangan 2 12% thi tinh déo cha thép phu thude vao dicu ki¢n rét. Khi rét
thép & nhiét do qua cao thi 16 chitc hat to, thé, tinh déo kém dan dén viéc
ren, cén khé khan. Khi rét & nhiét do thdp thi 16 chic hat ciia thép nho
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min rén cén c6 dé dang hon nhung trd khdng bi€n dang cua nd tang lén
ding ké.

Niken (Ni) 12 nguyén t6 hdp thu khi c6 trong thép nhat la khi
hydro (H,). Chinh sy tap trung cua khi hydro trong thép di tao ra khuyét
tat d6m tring. Bénh d6m tring lam giam tinh déo va mot s6 co ly tinh
khéc cua thép. Ham lugng niken qué nhiéu s€ sinh ra hi¢n tuong b& noéng
thép vi niken két hop v6i lwu huynh tzo ra sunfua niken phan bo ¢ tinh
gi6i hat. Khi & nhiét do cao sunfua niken bi chay, lap tic bén trong bi 6xy
hod va bd ra. Niken khong &nh hudng i tré khdng bi€n dang.

Crém (Cr) 1A nguyén t6 tao didu kién t6t cho viéc hinh thanh to
chirc hat to hinh try (két tinh xuyén ngang). Chinh t8 chifc két tinh to hinh
tru nay |2 nguyén nhan dan dén su nit né gitta cac tinh thé khi 1Am ngudi
thoi dic, dic biét thoi dic 1 thép crom c¢b ham luong cacbon cao. Crom
fao véi cacbon thanh cacbit bén & nhigt do cao vi vay try khdng bién dang
clia thép tang lén rat nhiéu, nhat la & thép ¢6 ham luong cacbon cao.

Vanidi (V) c¢6 nhiéu dic tinh giéng mangan, né ¢4 tac dung khir
oxy c6 trong thép rit t6t. Vanadi gidp cho sy hinh thanh t6 chitc bé cua
thép vi vay tinh déo cia thép tang 1én. Tuy nhién thép chita vanidi c6 trd
khdng bién dang tang lén nhdt 1a & nhiét do cao.

Vonfram (W) 1am giam tinh déo cta thép khi & trang thdi néng va
tang tr& khéng bién dang. Mot s6 thép chita vonfram thudng phdi rén ép
sau khi duc, ren ép xong phéi qua nung phoi lai réi mdi can.

Molipden (Mo} c6 trong thép lam cho thép c6 tinh tu t6i, nghia la
dé ngodi khong khi mot thdi gian thép s& cing nhu 16i. Tuy vay molipden
khong lam giam tinh déo cla thép, khi ren ciing nhu cdn, né lam tang trd
khéng bién dang len khong déng k€. Nhuoc diém cha thép chira.ham
luong molipden 16n (tir 1,5% trd 1en) 1 hay bi nut né khi dé nguodi ngoai
khong khi vi tinh tu t6i ciia né. Con thép ¢6 ham lugng molipden nho tir
0,25 + 0,35% thi hién tugng ay khong co.

Phét pho (P) va luu huynh (S) ¢6 trong thép thutng ¢ dang sunfua
nhu FeS, MnS, CrS, NiS, v.v... Cic sunfua nay déu cé nhiét d6 néng chay
va d6 bén thap do phan bo ¢ tinh gidi hat, dé 14 nguyén nhan lam cho
thép c6 chita nhi€u luu huynh bi b& nodng, tinh déo kém. Hién tugng bd
néng xay ra khi nhi¢t do con 800 + 1000"C. anh hudng cla lru huynh 161
tr& khdng bién dang hdu nhu khong co. Ham lugng hyu huynh ¢ trong
thép phai it hon 0,02% + 0,05%.
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Nguoc vai luvu huynh, phét pho 13m cho thép bi bd ngudi. Luong
phot pho ¢6 trong thép phai nhd hon hay biang 0,027 + 0,075%.

Khi hydré (H,), nite (N,). Khi hydro tao thanh dém tring trong
thép. Thép c6 bénh dom trdng thi tinh déo kém. Cac dém trang nay rat bé
chi nhin duge qua kinh hién vi. Dom tring nay bi khir khi Iam nguoi
cham (ngudi dang nhiét) véi nhiét do tir 600 + 650°C trong thoi gian tix
2h+4h. )

Nito ¢ trong thép véi ham luong nho hon 0,3% thi khong lam
anh hwong tGi tinh déo cla thép. Néu ham lugng dé 16n hon 0,3% thi
thép dé bi hién tugng bd ngudi va bo néng.,

Cdc oxyt khdc. C6 thé coi cde oxyt |a nhiing tap chéi phi kim loai,
ching lam giam tinh déo cua thép, dac biét 1a khi ¢ nhiét do cao. Theo
mot sO tai licu, néu lugng oxyt ¢é trong thép nho hon 0,1% thi khi bién
dang thép khong bi niit né, khuyét tat.

Il. NHONG DAC PIEM CAN CHU Y KHI NUNG VA CAN THEP
HOP KIM .

Thép hop kim két ¢du. Dai bo phan thép hop kim két cdu ¢d tinh
déo rit cao, nhidu thép hop kim thdp c6 trd khing bign dang gin nhu thép
cacbon két cfu, vi vay cong nghé cin cdc loai thép nay gin gidng nhu
thép cachon két cidu (xem muc [, II cla chuong V). Ddng chd ¥ nhat la
Iép vay trén bé mat cha thép niy khd bi bong khi cdn. Khi cdn cdn 1am
sach cho hét cdc 16p vay dé dé bé mat san pham dep va dat chét lugng
cao. '

Thép hop kim dung cu 1a thép chang nhimg chita ham lugng
cacbon I6n ma hdm luong cdc nguyén t6 hop kim cling rit cao, vi vay tro
khing bién dang clia thép nay 16n. Khi cén phai 18y tugng ép vira phéi, dé
phong hién trong hong héc thiét bi va gay phé€ pham.

Dé ngan nglta 16 chirc cacbit mang tap trung trong thép sau khi
can, nén két thic cdn & nhiét do thip hon nhiét do két thic cdn theo ly
thuyét (hinh 3.1) mot chit, sau dé phai 1am ngudi cham (ngudi dang
nhiét) & nhiét dd (600 + 630)°C véi thoi gian tir 2 h + 4h trong cidc hé
nhiét.

Thép cao cdp (thép c6 chat lugng cao) 1a thép c¢é trd khang bién
dang rdt 1Gn, tinh déo lai rat thdp, khi nhiét do giam tinh déo cua thép
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giam, tr& khang bién dang tang 1en. Nhiét do bat dau cin cla thép nay
kh4 cao tir 1150 + 1200 °C, nhigt do két thue cdn tr 950 + 1000°C.

Thép c6 tinh din nhiét kém vi vay khi nung ¢6 thé xay ra céc hién
tuong qua nhiét va thodt cacbon néu thoi gian nung qud lau hay t6c 66
nung nhanh. Khi cdn cén chi y khong nén ding lugng ép qud 16n O cac
ian can ddu, t6t nhat 1a luong ép tir 15 + 25%. K 8 chuc hat thép bi pha
v i tir tir tang lugng ép cho cdc lan cdn sau.

Thép chdr litgng cao kKhé an vao truc trong khi cdn vi vay toc do
can khong nén nhanh. 3 cdc ln can sau tang lugng ép 161 da dé pha v&
cdc mang cacbit tap trung irong thép tir d6 c6 thé nang cao duge chat
lwong cua san pham. Thép nay phai duge 1am ngudi cham sau khi cdn
(ngudi dang nhiét).

Thép khong gf crom la thép ¢o tinh déo tuong doi tot, tro khang
bién dang nho. Nhiét o bit dau cdn tir 1100 + 1 160°C, nhiét do két thic
it 870 = 950°C. Thép c6 tinh dan nhiét kém, vi vay khi nung phoi téi
800°C thi giam 16c do nung dé trinh hién tugng nat né. Dic diém coa loai
thép nay 13 khé chuyén bién pha vi vay khong thé dua vao nhiét luyén dé
ta0 18 chuc hat nhd min. Mudn cho hat nhé min chi ¢d thé nung phoi tot,
chon luong ép thich hop va két thic can ding vdi nhiét do  clia nd (hinh
3.D.

Thép khong gf crom - niken. Tro khing bién dang cua thép nay
16n, tinh déo kém hon thép khong gi crom. Nhiét d6 can txr 1100 +
1160°C va két thiic tir 900 + 950°C. Day 12 thép dan nhiét kém vi vay khi
nung t6i 800°C thi phdi nung voi téc do cham dé tranh ndt ne. Nhigt do
két tinh lai cha thép nay khd cao ti 850 + 930°C vi vity nén két thic can &
nhiét do tir 900°C dén 950"C dé c6 duge t8 chiftc hat nhod min va it bl bién
cting 0 bé mat theép.

Iil. CAN NONG THEP TU THEP HOP KIM

Su khic nhau giifa cong nghe cin néng thép cacbon va thép hop
kim a:

- Nhiét do6 nung, can va két thdc can.
- Ché do ép (luong ép tuyét doi va tuong det).

- Ché dd nhiét luyén, 1am ngudi, v.v...
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Sau khi cdn xong, cAc loai thép hinh déu dugc cit ra theo do dai tir
6 = 19 m. Riéng thép trdn ¢ (6+10) mm dugc cudn tron. Thép ray xe lira
va ray tau dién, ray cdu truc déu cit thép c6 do dai 12,5 m ho#c 25 m khi
Xudt Xxuéng.

Téc d6 can thép hinh trén mdy cén  hinh c3 16n thudng tir
3 =5 m/s, miy cin ¢& trung binh tir 5 + 20 m/s, mdy can hinh c& nho ti
15 + 60 m/s. mdy can day thép cé tdc 4o dén 90 + 120 m/s i gia cudi
cing. Da 6 san pham thép hinh hop kim & dang tron, mot it & dang
vuong, con lai 1a cdc loai ray xe lira, tau dién va may truc. Sau day la quy
trinh cén vai loai thép hop kim, dién hinh 1a thép cdn vong bi va ray xe
lua.

Cién nong thép vong bi IIX1S.

Thép vong bi dugc st dung nhiéu va rong rli trong cac nganh
giao thong, co khi, ché tao mdy, v.v... nd c6 nhimg wu diém sau:

- Chiu mai mon, va dap tot.

- Chiu 4p luc tap trung lon.

_ C6 d0 cimg cao, tap chét phi kim loai it.
- Thanh phdn hod hoc dong nhét.

San phdm ctia thép vong bi hiu hét 1a thép tron c¢6 bé mat nhin
béng, kich thude chinh xédc. Mot s& 16n thép niy duge kéo ngudi iam phot
ban ddu cho cic may can bi, nén cdc yéu ciu k¥ thuat va céc thong sd vé
¢d, 1y tinh phai dam bio. Co nhiéu loai thép vong bi nhu 111X6, LIIX9,
1IX15.... nphung thudng ding nhat 13 HIX15.

Thanh phdn hod hoc cia thép vong bi LUXIS.

C=095+1,05% Cr=1,35+ 1,65%
Mn=10,2 +0,4% $<0,02%
Si=0,15+0,35% P <0,027%

Con lai 1 Fe
Ddc diém co ly tink ctia thép ILUXIS.

Day 1a mot loai thép c6 diém chiy thip, do dan nhiét kém, rd
khang bién dang 16n. Khi nung thép dé bi qud nhiét, thodt cacbon nhiéu
va d& bi bénh dom trang. Bénh qud nhiét thuong xudt hién nhiéu & gilra
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thdi diic, néu nung & nhiét do cao qué vi gilra thoi dic thép IX15 co
nhiéu tap chdt tap trung hon so v4i & mot s8 loai thép khac.

Diéu cdn chii v khi cdn thép nay [ lugng gidn rong cha né lon
hon lugng gidn rong cla thép binh thutmg tir 15 + 20%.

1. Mét 6 dic diém cdn cha y khi chudn bj va nung phéi trude
khi can

Khir bd khuyét tat phoi va thoi dic trude khi nung. Loai bo hét
nhimg pho6i khong dat yéu cdu k¥ thudt, lam sach bé mat & trang théi
ngudi néu phoi nho, Lam sach bé mit & trang thii néng cho phoi 16n va
thoi ddc (1am sach bé mit & trang thdi ngudi thudng bing phuong phép
mai).

Nung phoi tién hanh véi t6c do nhanh & thoi gian dau. Khi phoi
dat t6i 800°C t6c do nung phéi cham lai, nhiét d¢ nung phéi tir 1120 +
1140°C va nén giit phoi & nhiét do 4y khodng hon 2 h. Néu phoi nho thi
nhiét d6 nung ciing nhé hon mot chidt va chi y d trdnh hién tugng thodt
cacbon tir thép trong khi nung. Nhiét dé nung phoi c6 tiét dién nho tbr
1070 + 1100°C 1a tSt nhit.

Quy trinh cdn thép ILX15:

Thoi dtic va phéi sau khi nung t6i nhiét do cén c6 tinh déo rat tot,
trd khdng bién dang nhé, vi vy ma ¢ cdc idn can ddu nén céan vdéi luong
ép rit 16n (Ah,,,). Cing mét luong €p nhir nhau thi 18 hinh cdn thép
ILIX15 phai rong hon cdc 16 hinh khdc tir 15 + 20% dé tranh tao bavia
trong khi cdn. L& hinh t6t nhét dé cdn thép tron LIX15 1a h¢ thong 10
hinh bdu duc - tron (hinh 3.7b). L3 hinh phai sach s&, nhin dé tao do
béng cho b& mat san phém.

Khéc véi thép khéc, & ldn can cudi cing nén €p thép nay v
lugng ép tuong d6i 16n dé phé v& cdc mang cacbit dang luGi tap trung
trong thép.

Nhigt do két thiic can {6t nhat 13 810 + 858°C. Sau khi két thic
c4n, cin phai 1am ngudi nhanh sén phém t6i 600 + 650 °C khong cho xudt
hién va hinh thanh cdc mang cacbit. Sau d6 1am ngudi cham san phim &
cdc hé nhiét ¢6 nhiet d6 khoang 720°C d€ khir bd d6m trdng. Néu san
phdm c6 dudng kinh bé < 30 mm thi khong can 1am ngudi cham. Sau khi
lam ngudi cham sin phdm duge tdm thuc dé khir hét cdc chdt bdn va vy
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sdt con bam lai trén bén mit, Tiép d6 13 céc khéu tinh chinh sdn pham,
kiém tra, v.v...

Tém lai ta cong nghé cdn thép néng LUIX15 c6 thé biéu dién theo
so 30 sau;

Xir Iy phoi — nung phdi > can — cuwa.doan —»lam ngudi chim
(11)=> tdm thuc —> tinh chinh v kiém tra san pham.
2. Can néng ray xe l(a

Ray xe lira ch€ 1o tir thép hop kim thip dugc ndu luyén ¢ hai loai
1d chinh 142 Mactanh va Becxome (bang 5.1). Ray thudng diing 1i loai ray

khé rong ¢6 ky hiéu tir P45 + P75, Trude day & nudc ta thudmg dung loai
ray P33 + P43. C4c loai ray nho hon P33 duge diing lam dudmg xe godng.

Dé nang cao tinh chdng mon clia ray ngudi ta cho thém 0,1 % Ti;
0,5 + 0,7)% Cr va (2 + 2,5)% Ni, gi6i han bén cho phép cua ray khong
dugc nhé hon 80 kG/mm® (o, 2 80 kG/mm ).

Nhimg yéu cau k¥ thuat d8i v6i thép ray:

- Tinh chiu mai mon va chiu va dap manh tot.
- Cudng do6 chiu tai trong dong Ion.

- Hé s6 gilin nd nhiét rat nho.

- Thanh phan hod hoc chinh xdc, déng nhat, tap chat phi kim loai
c6 trong thép phai khong ddng ké.

- Hai mat d4u ray phai ciing, chiu va dap va mai mon tot.
- Céc 16 khoan néi ray & hai ddu phai chinh xdc.

Bdng 5.1 Thanh phdn hod hoc ctia thép du'drﬁg ray

Loaildoluyen |  C% | Mn% . Si% P% | 8%

| MACTANH | 0,48 + 0,82 | 0,60+ 1,00 | 0.10 + 0,28 <005 | <005

BECXOME | 050:0,73 | 10+1't | 015-030 | <006 | <0.075
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* Toar b qui. trinh cong nghé' cdn ray dugc biéu dién theo so d6
Lam sach bé mat thoi dic hoac phoi — nung phoi— cin phd —
cat doan — cdn ray —t6j mat ray, —>lam ngudi ¢hadm —> nan thang < ép

déu — phay dau ray — khoan 16 bit buléng —>t6i ddu ray — kiém tra —>
déng méc thanh pham.

_ Phoi ban dau cO. ti€t dién (195 x 195) mm -+ (320 x 320) mm dugc
khu bo het khuyet lat sau dé duoc dua vao nung trong cdc 10 lién tuc,
Nhlel dO nung cla phcn twr 1180 + 1200°C. Phoi dugc cén trén cic mdy.
can chuyen dung nhu may cdn ray dam (hmh 5.1). Nhiét do can tur 1140
£1160°C. Sau khi qua h¢ théng 16 hinh cén ray (hinh 3.27) khoang 9 + ]3,
1an can thi ray dai tir 52 + 77 mm, sau d6 ray duoc cit theo tiéu chuén dai
12.5 m hoac 25 m. Ti€p,theo la cdc nguyén cong nan thang, ép déu. Dau
ray phai dugc phay thing, phai khoan 16 dé€ bat bulong khi ghép noi ray.
Pic biét la phai toi mat déu ray bing phuong phdp xoocbit hod bang
dong dién cao tin dé chong va dap, chong mai mon va tai trong dong.

.1, 952000 ..

Hinh 5.1. Mdy cdn dam 750 (loai bo'tri hai hang)

I- gian ¢hita phoi ; I1- gian 10 nung ; 111+ gian dong coi 1V- gian cdny V- gian nhiét luyén:
VI- gian tinh chinh ray; VII- gian tinh chinh cdc loai dim ; VIII - kho chita san phdm;
IX- gian tién truc cdn; X- gian n nhiet luyén;

I- gid cdn pha 2 truc dio chiéu D = 900 mm; 2- gi cdn 3 truc D = 850 mm; 3- gid cdn 2
tric D= 750 mimy 4 ‘biin ndng ha phoi¢ 5~ san chita phoi; 6- miy tong phoi; 7- 10 nung
lign tue; 8: hoichia vay sit; 9- mdy ewaindng: 10~ miy déng ky hiéu; 11- may ¢ danh cong
ray; 121,69, cdu yan Lhuyf:n 13- lo thuong hod ; 14- san 1am nguoi; 15- mdy cp déu;
l may n&n thaug, 17- may cua ngué’u 18- may cit nguOl !9 bag kiém tra; 20- méy
oan1s’ ray; 21° m&y phay aal ray!22° mdy nén thing; 23 - hé'fam ngufn chams; 24,25,
26, 27,28 - mdy truc tir 5 tin + 100 tin. U

171



Sau khi t6i, ray dat do cimg tir 300 + 400 HB, chiéu diy thdm toi
tir 4 + 6 mm. Cudi cing ray dugc thit do bén nén bing mot may bda hoi,
nang 1000 kG roi tit d6 cao 5,5 m xudng mat déu ray.

IV. CAN TAM NONG VA CAN TAM NGUOI
1. Can tdm néng thép hop kim

Céc may cdn tdm nong cho thép hop kim cling 1a cdc mdy cdn tdm
néng cho thép cacbon (xem muc [V cua chuong IV). Su khdc nhau & day
13 luong ép va cic qui trinh cong nghe. Luong ép (Ah,,.) 6 thé tinh theo
cong thitc (4.13) vi cong thic nay ¢6 K, - hé s8 xét dén anh huéng cla
nguyén t& hop kim.

86 14n cén tinh theo céng thitc kinh nghiém sau:

n = 4] p (5.1)

h, — chiéu day ban dau clia phéi tam.

h,, - chi¢u day cla san phdm tam.

hy, - lugng ép trung binh cho méi l4n can.
Ah, =(0,5+038) Ah

max®

Lugng gian rong khi cin cling duge tinh theo céng thifc kinh
nghiém sau:

Ab = (0,10 +.0,15)Ah, mm (5.2)
Ah - lugng ép thie € trong méi 14n cdn.

Nhigt 46 nung phoi trudc khi cén, nhi¢t d6 cdn va két thiic cdn c6
thé 14y tir gian dé hinh 3.1 hodc 5.2. Day 1a cdc s6 liéu da qua thuc
nghiém va thuc € san xudt. Viéc lam ngudi sin phdm sau khi cdn ti€n
hanh nhv d3 néi & phdn “Can néng thép hinh tir thép hgp kim” (muc IV
cua chuong V).
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Bdng 5.2. Nhiét dg nung phoi va két thiic cén déi v mot s& thép théng

dung.
Loi.ii [l‘ t{!
{nhém) Tén thép Mic thép nung | cén | Két thic °C
QC (1C
CTl + CI7; 08 + 45;
Thép cacbon va | 150" + 4005 3012 + 40T°2; | 1200 | 1150
C% < 0,40% 40XT; 15X, 159X: | 1220 | 1200 '
15 3M; 353M; 20 3TCA,
Y.V
50+ 60; 50T + 601 50T
Thép cacbon va | 50X; S0XT; 55X 1180 | 1120
I hop kim trung | 40XC, 1IX10, 55C2 + + | 850 = 900
binh c6 C% <|60C2; 50X¢A. 30XH3; | 1200 | 1150 '
0,65% 35XTCA; 40XHMA,
VAN
Thép cachon 70, 85, y7, y7A. y8, 70T, | 1440 | 1100
1 d}}ng cy vahop | vRTA wv.., + + | 810+ 850
kim ¢6 1160 | 1120
C% <09%
Thép cacbon va | Y12, Y13, YI2, XTI, 1100 | 1050
v thép dung cu, | X2, X12M; XBS, v.v... N - 810 = 850
théep  mangan 1120 | 1070
cao cdp
Thép cacbon va | y9, yi0, yIOTA, 7x3, | 1120 | 1050
v thép dung cu. | 9xC, XBr, X, WX76; | . + | 800+ 850
thép vang bi C | 1ixo; XI5, EX2, 1140 | 1100
= | % EX3, v.v.... - .
- Thép khéng gi | X15H60; IX18H9T; { 1200 | 1150
V1 v Ihép niken - 2XI19HOT; I X18HI10T; + = 870 + 900
crom XI8HY; vov.., 1220 | 1170
1180 | 1120
VI | Thép gis P9, P8 . . | 8500900
1200 | 1150

2. Can tam ngudi thép hdp kim

Vigc can ngudi thép hop kim & nudc ta tuong d6i phé bién. Chiing
ta thuong nhap thép tdm clia nudc ngodi, sau dé cit ra timg miéng nho va
cdn lai dé phit hop véi diéu kién san xuat, dic biet 1a thép khong gi va
thép ky thuat dién. Da s6 cdc mdy cén cia ta 12 loai nhd, nhu may cdn hai
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truc khong dao chiéu dudng kinh tir 80+ 200 mm, chiéu dai bé mariam
viéc cia truc L = (100 + 500) mm. Nhimg dic diém khi can nguoi thép
tdm va cdc mdy cdn tdm ngudi xem muc V ciia chuong IV. Dudi day sé
g10i thiéu phuong phéap can tdm ngudi cdc thép hop kim dd.

Phuong phap cdn tAm ngudi thép khong gi dugce sir dung rat rong
rii trong cdc nganh ch€ tao mdy, hod chat, khai thac va ché bién dau mo,
cong nghi¢p thyc phim va hang tiéu dung, v.v... Hién nay & nudc ta thép
khong gi duge sir dung nhiéu dé san xuat hang tiéu diing nhu cip (6c, day
déng ho, ngdi va ndp bt mdy, cdc chi i€t may khau, thia, mudi, soong,
noi....

Thép khong gi ¢6 hai loai: loai thép khong gi crom va loai thép
khong gi crom - niken. Loai thif nhat chiu duge &n mon cao trong cdc moi
truomg bi dn mon. Loai tnt hai chiu duge dan mon trong cic modi trudng
hoa hoc va khi an mon, ngay ca ¢ nhiét d6 16n hon 550"C.

Cic loai thép khong gi hay gip: XI18HI10; X18HI0OT; X18HY;
2X18HY; X18HIT; v.v... Chiing ta hay diung nhit 13 loai X18H9 va
X18HOT & dang tam va ong (dang 6ng chl yéu dé san xuit cac loai kim
tiém).

Loai X18H9 chira 1% cacbon; 18% créom va 9% niken; loal
X18H9T c6 thanh phan nhu trén va thém 1% titan.

Pic diém co ban nhét cta loai thép nay 14 né bi hod bén khi lugng
ép tong cong ( Te%) dat tir 50 + 60%, vi vay khi can nguon vm £% = 350
+ 60% nén 1, sau khi 4 lai Ilép tuc can.

U thép khong gi 16t nhat 12 trong méi trudmg khi bao vé dé bé mat
thép khong bi den vi 6xy hod. Moi trudng bdo vé ré tién va tot 1a than
hoa hoac than chi. Néu & khéng ¢6 méi trudng khi bao vé hodc chat bao
vé thi sau 1 lai phai lam sach bé mat bing phlmng phép tdm thuc dé khir
hét vy sat.

Tir "a4" it dung d6i véi thép khong gi ma thudng dung tir "t6i".
Hién nay trén th€ giGi dung phuong phdp t6i 1am sing bdéng bé mat thép.
S& di diing tir "toi" d6i voi thép khong gi 12 thép austenit vA' Fustenits -
mactexit vi ching cd tinh déo cao, tinh chdng gi it t6t, dé han va chiu
duge nhiét 4o tuong ddi cao. Mudn cho thép ¢6 dugc t6 chitc dy thi phai
nung thép dén nhiét do ti 1100 + 1150°C sau @6 lam ngudi nhanh trong
nuéc hoac ddu. Phuong phédp dé so voi cong nghé toi thép ching khac gi
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nhau. Néu ta khong 13m nhu vay thi & (850 + 900)°C thép s& ¢6 16 chie
pherit cacbit. To chitc cacbit s& [am thép b gion, 16 chiic pherit ¢é hat to,
thé lam giam tinh déo ctia thép va bien ciing bé mit rit nhanh khi cdn
ngudi. Do dé phai 1Am ngudi nhanh d€ cacbit khong kip hinh thanh va 18
chiic cta thép sé 13 austexxit hodc austenit - mactenxit,

Cac sdn phdm ¢6 chiéu day 0r 0,2 = 2.5 mm thudng duge cén trén
mdy cén tdm bén tryc hoic trén may cdn hai truc b8 tri theo hang. Phéi
ban dau 12 phoi tam da qua can néng. San pham c6 chiéu day tir 0,05 +
0.5 mm thudng duge can trén may cdn nhiéu truc (6, 12 hoac 20 truc) cé
tang cudn, tang nha va ¢ co cdu kéo cang trude va sau gid cdn. Phuong
phdp cédn tién ti€n 13 cdn trén cic truc ruld néng. Cin trén mdy cén bon
truc v6i lugng ép tong (Ze%) c6 thé dat tdi (60 + 70 %), con & m4dy cdn
nhiéu truc - (85 + 95)%. Khi cdn tam khong gi ¢é chiéu day 16n hon 0,5
mm boi tron bang nude nhii twong (nude emunxi), chiéu day nhé hon 0,5
mm ding dau thuc vat hoac méa thue, dong vat. C6 boi tron nhu vay bé
mat mdi bong, gidm ma sdt giita kim loai va bé mat truc cén, nho dé giam
tiéu hao ning lugng va tang ning suat cdn,

Do khé khan vé ddu, m& thyc dong vat ma c6 nhitng cai ti€én co
gid tri nhu diing nudc nhii wong boi tron khi cdn thép lam ngodi bt may
¢6 chiéu day (0,15 + 0,25) mm nhu & Nha mdy Van phong phiam Héng
Ha, Ha Ngi . (Néu dung diu m& thy, déng vat boi tron thi chat luong
bang thép s& 6t hon, bé mat nhin béng hon). Do khé khan vé chat bao vé
bé mat thép khi nung ma mot-s6 co s& trong d6 ¢6 Bé mon Gia cong p
lye Kim loai Trudng dai hoc Béich khoa Ha Noi da cdn nhiéu tAm thép
khéng gi ¢6 chiéu day ban ddu 12 2 mm; 3 mm; 5 mm: 8 mm thanh san
phdm ¢6 chiéu day (0,25 + 0,5) mm khong can phai 0 trung gian ("toi"
thép nhur da ndi & trén) ma chat hwong san pham vén dat cdc yéu cdu vé co
ly tinh. T4t nhién cdc 14n cdn cusi cting do bé mit bj qué bién ciing, thép
bi hod bén nén phdi cdn Ia di 12 lai nhiéu ln méi c6 thé dat duoc kich
thuGe yéu ciu. Mat khic dong co dién phii khoé, chiu qud (i t6t, mdy
can phai ving chic, 6n dinh. Néu khong c6 ddy du cdc diéu kién trén thi
chiing ta khong thé nio cin duge, vi ¢6 cdn nhiéu thi chifu day bang thép
van nhu cii hogc bj rdch, bi nhan, v.v... Trong trudng hop ndy thi tidu 16n
nang lugng I6n, nang sudt khong cao nhumg giam duge cde chi phi khac.
Bang 5.3 vi 5.4 cho hai ch€ d¢ ép khi can ngudi thép khong gi X18HIT
tit chiéu day ban ddu 1 mm xuong 0,17 mm trén may cdn hai truc
D = 100 mm, L = 150 mm.
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Bdng 5.3. Ché' d¢ khi cdn nguoi thép khong gi XI8HOT tix 1 mm xubng
0.17 mm trén mdy cdn 2 truc 120 mm (khong 16i)

S6 Chiéu day vat cdn Toc do | Cong sudt
lan Teude cdn, | Sau cdn, | Ah, mm £ Te% cén, dong co,
cdn mm mm m/s kw

1 1,00 0.50 0.50 50,0 50
2.3 0,50 0,41 0,09 18,0 59

4 0.41 0.35 0,06 14,6 65

5 0,35 0.30 0,05 14,3 70

6 0,30 0,265 0,035 11,7 | 73.5

7 0,265 0,245 0,02 755 | 75.5

8 0,245 023 0,015 | 6,12 77 0,12 7

9 0,23 0322 0,01 4,35 78

10 0.22 0,21 0,01 4,55 79

I 0,20 0,20 0.01 4,76 80

12 0,20 0,19 0,01 5,0 8i

13 0,19 0,18 0,01 5,26 82

14 0,18 017 0,01 556 23

Bdng 5.4. Ché' do khi can ngugi thép khong gi XISHOT tix | mm xudng

0,17 mm trén mdy cén hai truc 100-mm (¢6 161, ¢6 ¢ trung gian)

So Chiéu day vat cdn Téc do | Cong sult
lan Tiudc can, | Saucdn, | Ah,mm | €% Te% can, dong co,
cin mm mimn m/s kW
l 1,0 0,5 0,50 50 50
2 0,5 0,41 0,09 I8 59
0.12 7
3 041 0.35 0,06 14,6 65
4 0.35 0,30 0,05 14,3 70
T6i trong nude: phiét do 161 1100°C: thai gian 1 + 2 pht
5 0,30 0,19 0,11 31,7 33,0
6 0,19 0,18 0,01 5,27 36,0 0,12 7
7 0,18 0,17 0,01 565 | 392
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3. Can ngudi thép ky thuat dién

Dua vao ham lugng cta silic (Si %) c6 trong thép chia ra cdc loai
thép k¥ thuat dién nhu sau:

Thép tir tinh thap ¢ Si=08+18%
Thép tirtinh trung binhcé  Si=18+ 2.8 %
Thép tirtinh cao vira ¢6 Si=28+38%
Thép tir tinh cao cd Si=38+5%

Thuc t& thudng ding thép k¥ thuat dién v6i ham lugng silic khong
vuot qud 3,5%, néu ham luong silic 16n hon 3,5% thi tinh déo cua thép
et thip, trd khéng bién dang khi cén ngudi tang lén rdt 16n. Thép nay
dugc dung ché tao cc loai mdy bién thé, dong co dién, cdc bo diéu téc,
dung cu dién, cdc loai quat, v.v... (xem bang 3.5) .

Bdng 5.5. Mot s6 mdc thép k¥ thudt dién thuong ding cdn ngudi chiéu
day x 0,35 0,5 mm

Chiéu day san PI050 | PI5/50 | PI7/50 |
Mic thép ohim, mm Whe
3310 0.5 LI 2,45 32
3320 0,5 0,95 2,10 2.8
2330 0.5 0,80 1,75 25
7310 0,35 0,80 1,75 2.5
3320 0,35 0,70 1,50 2.2
3330 0,35 0,60 £,30 1,9
3330A 0,35 0,50 1,i0 1,6

Ngudi ta con cdn ngudi cac loai thép D330A, 3340, 3370, 3380
chidu day tir (0,2 + 0,5) mm, 3340, 3350, 3360, D360A chiéu day tir
(0,05 + 0,2) mm.

D6 véi thép ché tao bién the sy tang ham lugng silic din dén viéc
tang giGi han chay, gi6i han bén, d¢ cing... nhung lai rat gion dé v& khi
cdn ngudi. Thuc t€ cho thdy ring néu ham lugng cacbon trong thép la
(0,018 + 0,20)% thi ham lugng silic chi nén tir 2,8 + 3,2%. Thép diing 4é
ché tao dbng co va mdy phat di¢n thi ham luong silic thudng nam trong
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pham vi tlr 1,4 + 1,8%. Véi ham lugng nay thép cé tinh déo rit cao, ud
khing bi¢n dang rit nho vi vady ma can nguoi dé dang. Luong ép 1ng
cOng clia thép dat 61 80% ma khong cén b trung gian khi cdn nguoi,

Mot dieu cin chii ¥ la tinh di hudng tir clia thép s& tang khi gia
cong (dac biét la thép lam bién thé), vi vay khi cdn phai lam sao cho
hudng tir ctia né tring v6i hudng cén, c6 nhu vay méi tang  duoc tinh chét
tir cha thép vir gidm dén muc thap nhat titu hao cong sudt dien.

Bdng 5.6. Ché'do khi can ngugi thép bién thé'tix 2.5 mm xudng 0,35 mm
rong 750 mm trén mdy cdn tdm lién tuc 1200

Chiéu day vat cian Lugng ép o
) .. e - Luong ép tong
Nhom gid | S8 lan cdn Trude | Sau cdn,
< . Ah, mm | 5% cong Xe%
cdn cdn, mm mm
t 2.50 1,70 0,80 32,0 66
Tho 2 1,70 1,30 0,40 23.5
3 1,301 0,00 0,30 230
4 1,60 0,85 0,15 15,0
U trung gian
| 0,85 0,56 0,29 340 58
Tinh 2 0,56 0.45 0.8 20,0
3 0.45 0,38 0,07 15,5
4 0.38 0,35 0,03 3.0

Bdng 5.7. Ché' do ép khi can ngudi thép chétao mdy dién, tir 2 mm xuéng
0.5 mm réng 1200 mm

56 ldn cén Chiéu day vat cin Luong ép Lugng ép tdng cong
Trude cdn, mm |Sau cdn, mm| Ah, mm £% &%
1 2,00 £,30 0,70 35,0 350
2 1,30 0.90 0,4C¢ 30,8 550
3 090 0,65 025 | 278 67,0
4 0,65 052 0,13 20,0 _ 74,0
5 : 0,52 0,50 0,02 4,0
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G cdc nude tién tién nhu My, Anh, Nhat, Phap, Nga... viéc cin
céc loai thép irén (ta hay goi la ton silic) thudng duge tién hanb trén cic
mdy cdn tam nguoi fién tuc hoac trén cdc mdy cén tdm mong bang cic
truc ruld néng. Bang 5.6 va 5.7 gidi thieu ché do ép khi c4n hal loai thép

3 nude ta chua cén néng duge thép ky thuat dign, can ngudi né
cling cdn 12 viéc rdl mdi meé. Hau hét ta nhap thép niy tir nude ngodi. Tuy
nhién ching ta cling can bi€t vé ché do ép va cong nghe cin nguéi né dé
{ién 161 ty tao ra san pham cé chiéu day khédc nhau phit hgp va chii dong
trong san Xuat.

Nhiét do @ thép nay tir 750 = 900°C. Thép 1 trong 10 ¢ khi bdo vé
dé bé mat thép khoi bi oxy hod. Néu khong c6 khi bao v¢ thi ding than
hoa pht kin bé mit thép khi u.

Téc do 16n nhat khi can ngudi thép co thé dat 161 20 m/s doi voi
cac mdy can hién dai, con & ta t6t nhat tir 0,15 + 0,3 m/s trén cdc mdy cdn
tir ché tao.
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Chuong VI

CAN NONG, CAN NGUOI DONG TAM
VA HOP KIM BONG

l. CAN NONG DONG VA HOP KIM DONG
1. Can néng dong tam

Tinh chdt va linh vite sir dung

Déng 1a mot kim loai duogce sir dung rong réi trong cong nghiép
¢ dang day, ong va tdm, diac biét & dang tdm. Doéng néng chay &
1083°C, ty trong 8,9 g/cm®, do din dién 0,923 calo/cm. do, dién tré sust
0,0175 Qmm?/m. Ddng ¢6 tinh din nhiét va ddn dién t6t, tinh déo cao, dé
dang gia cong biing dp luc & trang thdi néng va ngudi. Luong ép téng
céng (&%) cla déng cé thé dat tir (90 + 95%). Tap chat bismut va lun
huynh (Bi va S) lam gidm tinh déo cta déng & trang thdi néng va nguodi,
chi (Pb) lam gidm bét kha néng gia cong & trang thdi néng, cac tap chat
ph&t pho, sit, asen vi antimon (P, Fe, As, Sb) [am giam tinh dan nhiét va
dién cia dong. Dong tdm duge ding rong rdi trong céc nganh ché tao 6t6
- may kéo, trong hod chat, nganh déng tau va trong nhiéu linh vire khdc.
Dong tdm c6 2 loai, loai mém véi &, < 21 kG/mm?, 8% > 30%, loai cing
¢6 o, < 30 kG/mm® va 8% < 3%. Bang 6.1 gi6i thi¢u thanh phén hoé hoc
cla dong.
2. Cong nghé can néng déng

Hién nay nudc ta chua ¢6 co so tinh luyén déng tir quang tuy
nhién r4t nhi€u noi di nfu déng, dic déng va cdn déng & trang thii néng
nhu: Cong ty Co dién Tran Phid Ha N6i chuyén sin xuit cic loai phoi day
dong M1 tit ¢, + ¢,, béing phuong phép diic cdn kéo lién tuc.

Céc budc cong nghé cdn néng déng tim nhu sau:

- Nung thdi diic hodc phéi dén nhiét d6 (900 + 930)°C.

- Nhiét do bt ddu can tir 810 + 900°C

- Dua vao chiéu day phoi ban ddu va chiéu day san phdm ma tinh
s0 ldn cédn theo cong thic (5.1). Lugng ép (Ah_,,) tinh theo cong thic
(4.12),

- Miic d¢ bién dang trong mot ldn cdn (£%) c6 thé ldy tir 26 +
56%, t6c do bién dang (u) (2,33 + 12,9)S", géc &n o tir 18 =+ 27°.
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- Khodng nhié¢t d6 cén (638 + 900)°C.

- Nhiét do két thic cin khoang 600°C.

Bdng 6.1. Thanh phdn hod hoc ciia dong
(Theo F'OCT 859 - 66) - Lién Xo (cii)

) _ Thinh phdn tap chét % (khong 1én hon)
Ky hiéu | % Cu khong nhé hon " -
Bi Sh As Fe Ni Bb Sn
M, 59.9 0,001 | 0,002 | 0,002 [ 0,005 |0.002)0,005| 0,002
M, 997 0.002 | 0,005 | 00t | 0,05 | 0.2 |00l | 005
M, 99.5 0,003 005 | 005 | 005 | 02 |005| 006
Thanh phdn tap chdt % (khong 16n hon}

K¢ hi¢u . ]
S o Zn Ag Téng % hop chat

M, 0,005 0,05 0,005 0,003 0,01

M, 0,01 0,07 " " 0.3

M, 0,01 0,08 " 0.5

3. Mot s6 ché do ép va kich thudc phoi dé can néng déng tam

Bdng 6.2. Kich thudc ban ddu ciia thoi dic 1ir déng va
cdc hop kim cia chiing

d6ng hoac hop kim Kich thudc thoi dic, mm Trong lugng kG
Day Rong Dai
B 176 600 1500 1432
Déng 180 595 1500 1420
(80 695 1500 1660
L 180 595 1300 1210
Hop kim dong JI90 130 695 1300 1440
180 595 1500 1410
Hop kim déng J168 180 695 1500 1650
180 495 1300 980
180 695 1300 1380
180 595 1500 1360
Hop kim déng J162, 180 595 1000 900
7163 180 695 1000 1040
180 595 1500 1350
180 695 1500 1560
JIC59 - 1 176 600 1450 1300
MHLI5-20 150 600 900 740
MHLI(9 150 620 900 740 |
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Déng t&m duoc cdn ra tir thoi dic c6 kich thude ban.dau ghi &
bang 6.2. Cac miy cdn nong dong tdm thudng 1a loai mdy hai truc hodc
bon truc dao chiéu. San phdm va dung sai ciing v&i chiéu day dugc ép sau
méi 14n cdn duge ghi & bang 6.3 va 6.4, Day 14 s6 ligd clla mot vai Xxuong
can néng déng t4m cia Lién Xo cii. Tir cdc s& lidu nay ching ta co thé ap
dung vao didu kién cdn cia Viét Nam. '

Bdng 6.3. Ché' do ép khi can néng tir thoi diic dén ¢ va hgp kim ciia cde
nha mdy o Lién Xo (cii) '

Kich thudc, mm : ) ' T
Déng | Trudce khi cén Sau khi can
hoac hop T . T i A e
Kim déog Dung sai Chiéu day sau m&i 14n can, mm
Day |Réng| Chiéu | chitu | Rong
rong day _
\ 176 | 600 | +10 | -03 | 645 130-88-53-13-6,5
Dong . :
180 | 595 | +10 | -03 | 645 125-75-40-22-17
. 180 | 595 | +10 | -0,3 | 645 125-75-40-18-10
180 | 595 | +10 | -03 64 125-75-40-20-13,5
180 | 595 | +10 03 | 648 125-75-40-20-15.5
1168 :
176 | 600 | +10 | -03 | 645 |135:100-78-57-36-27-16-11-7.5-6
180 | 595 | +10 | 03 | 645 | 150-115-85-60-42-30-22-15-13,5
163 176 | 600 | +10 | -03 | 645 120-85-49-20-12-8:5,5.
180 | 595 | +10 | 03 | 645 | 130-98-60-30-15-10-6,5
nCs9-1 | 176 | 600 |, 410 | 03 | 645 140-50-17-16-5,5
Iﬂms-zo 150 | 600 | 10 | 04 | 645 | T 125-97-79-62-41-26-18-14

4. Can néng cac hgp kim cuia dong & dang tim
Tinh chdt va ¢éng dung ciia hop kim dong

Hc_ip kim déng v kém duge goi 1a déngihau, ty trong tlr (8,43 +
8,35)gfcm’. Lugng dbnig trong hop Kim cang shiéu thi tinh déo cha nd
cing 16n. Ham lugng kém trong hep kim chigmitir 4 + 40%. Trong hop
kim déng thau dac biét thi ngoai dong thau vi kgm ra con c6 thigc, chi,
nhom. sat. niken v.v.... Chiing chi€m khoang 3% trong thanh phin cla
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hgp kim. Nhém, sit, niken, silic ting do cimg va do bén cla déng thau.
Dong thau - thi€c c6 tinh 6n dinh cao khi chiu tic dung cfia nuée bién.
Antimoan, bismut va luu huynh trong déng thau lam giam tinh déo clia
no va gy khé khin khi cdn. Pong thau duge st dung rong rii trong doi
s6ng va trong cong nghiép, déng thau tim JI90, JI62 diing dé ché tao céc
bo canh tan nhi¢t va JI162, JI68, JIC59-1 dung nhiéu trong cong nghiép
ch€ tao mdy, con JIC59-1, JIC74:3, NC64-2, JICH3-3 dung dé ché tao
déng hé va cdc chi tiél quan trong trong cic dung cu do trong cong
nghiép vo tuyén va dién tix.

Bdng 6.4. Ché'dé khi can néng dong va hop kim ciia né trén may cdn
bon truc (50071000} x 1400 mm

Kim loai

) Chiéu rong cin, | Dung sai cua chiéu Chiéu day sau mbi
hoac hop . o .
. mm day san pham, mm lan cén, mm
kim _ .
650 = 750 (0,18 +0.21) 6,0-4,2-3,0
650 + 750 A{0.16+0,18) 6,0-4,1-2,6-2.0
Bang 650+750 | 0,12+ 0.i6) 6.0-4,5-3,1-2,0-1,5
650 = 750 -10,06 + 0,09 6,0-4,1-2,6-1,2-0,75-0,5
640 -0.1 6,0-4,0-2,6-1,6
190 640 -0.08 6,0-4.0-2,6-1,55-1,10
650 +0,1 9,5-7,0-5,0-3,8-2,8-24
750 +0.1 ©.5-7,2-5,3-4,2-33-27-2.|
650 +0.1 9,5-7,0-5,0-38-2,8
JI68 . 630 = 750 ‘(0 2520 3) . 1 1'835'695'5‘0
650 015 5.0-3.1-20
750 0,18 3,0-3.5-2,5-2,0
' 650+ 750 - -(02 = 0,24) - 6,0-4,5-3,5
J163
650 + 750 0,22 +027" 1,7-5,7-4.5

Dong thau - nhoém ¢6 ham lugng nhiém 5 = 7% cbn lai 14 dong v
c‘h'r(ic ky hIEU I BpAS va BpA? » S :

_ DOng thdu nhom - mdnodn ky hléu BpAM 119 - 2 co 9% nhom
2% mangan con lai la dong
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Déng thau silic - mangan ky hi¢u BpAM L3-1 v6i 3% Si; 1,25%
Mn; 95,75% dong.

D6ng thau mangan c6 5% Mn va 95% Cu, k¥ hi¢u BpMILIS.

Dong thau berili ¢6 2% Be, 0,3% Ni con lai 1a dong. Ky hi¢u cla
né bpb2.

Déng thau thiéc - ph6t pho ¢6 6 + 7% Sn; 0,1 + 0,4% P con lai 12
déng.

Déng thau thiéc - k&m gbém 2,7 +3,3% Zn; 3,5 + 4% Sn con lai 2
déng.

Déng thau thiéc - chi - k&m c6 4% Zn; 4% Sn; 2,5 + 4% Pb; 89,5
+ 88% Cu.

Hop kim ctia déng va niken (Cu, Ni) thudng goi 1a dong bach.

Bang 6.5 12 co, 1y tinh va thanh phén clia mot s6 hop kim dong.

Bdng 6.5. Thanh phdn hod hoc va co Iy tinh ciia dong thau tdm
(FOCT 1143 - 49,931 - 52) Lién X0 (cii)

Thanh phdn hod hoc %ﬁ Gigi han bén o, do gidn dii tuong
Ky higu Loai | ~ | 7, Pb | Mn kG!mn:ﬁ (khong | d6id, % (khong
nho hon) nho hon)
mém | 68,5 31,5 - - 30 30
Ji68
68,5 | 31,5 - - 35 25
cimg | 68,5 | 315 - - 40 15
162 68,5 | 31,5 - - 50 4
mém | 62,0| 380 - - 30 35
62,0 | 380 - - 38 20
cimg | 620 380 | - - 42 10
JICS59-1 62,07 380 - - 60 25
cimg | 58514025 | 1,35 | - 45 )

Déng thau - nhém BpAS ¢6 tinh déo cao, chéng duge an mon
- duge ding nhiéu trong cong nghiép hod hoc, loai BpA7 dugc ding lam
vét liéu ¢6 tinh dan héi va chiu mai mdn cao. Péng thau BpAMIL 9 - 2
duge dung trong linh vuc ch€ tao mdy va déng tau. Déng thau silic
BpKML 3-1 ¢6 co tinh cao, chiu mai mon 16t duge ding 1am vat ligu dan
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héi va chiu tai trong 16n.

DBéng thau mangan BpML 5 dwoc ding ché tao cdc chi tiét mdy vi
né bén va chiu dugc nhiét do cao.

Pong thau berili bpb2 c6 do cing rit cao, sau nhiét luyén cé oy
dat t6i 100 kG/mm”.

Cdn tdm nong cde hop kim ciia dong.

Cin tAm néng cdc hop kim cia dong & quy mo 16n dai cong
nghiép & ta chua c6, nhung ching ta ¢6 rdt nhiéu co s& di ndu hop kim
dong J162, JI63, J170 va J190 nhu & Nha mdy Déng tau Bach Diang Hai
Phong, Nha mdy Pin Van dién, cdc hgp tic x& san xudt cdu dao dién, khi
cu dién, Chiing ta di ddic v cdn trén cdc mdy cdn ¢& nho tu ché tao
nhimg thoi hop kim déng tdm ning tr | = 10 kG.

© Mot s6 thoi dic va san phdm tdm ca cdc hgp kim dong cd kich
thudc cho O trong bang 6.2, 6.3 va 6.4, Cho du céc hgp kim dé cdn & dau,
ciing phai qua qui trinh can néng nhu sau:

Nung néng thoi diic hodc phoi (i nhiét do (760 + 860)°C.
Nhiét do bat ddu can tir 720 + 750°C.

Luong ép 1dn nhat: (Ah,_ ) tinh theo cong thic (56).

S6 1an cdn (n) tinh theo cong thitc (59).

Luong ép tong cong Ze% tit 80 + 85% d6i voi cdc hop kim  J162,
JI63, J168 va bang 90% doi véi J190.

Toéc 6 can tir 1,7 + 4 m/fs; géc in o = 18" + 22"

Khoang nhiét do cdn tir 655 + 850°C d6i vai J190, tir 499 + 820°C
doi véi J168 va tir 545 + 812°C dai vai J163, J162.

Truée khi nung phéi dé cdn phéi 1am sach bé mat cia thoéi dic
hoic phoi tim. Viéc 1am sach bé mat dugc tién hanh bing nhiéu phuong
phap, t6t nhat la bao hodc mai. Bé mit sach din dén san phdm co do béng
rdt cao, chat lugng sé rét tot.

Sau khi can xong phai 14 phang bé mat san phdm trén cdc mdy can
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ta hodc mdy cin 1a chuyén diing. Thuc 1€ & nude ta céc thdi dic déng
thanh c6 kich thudc rat nho (day 10 +15mm, rong 100 + 150mm va dai
tr 150 + 200mm), doi hoi vé kich thudc va do béng bé mat khéng cao vi
vay sau khi dic xong, thdo khuon 14y thoi dic dem cén nong ludn. Lam
nhu vy, chung ta da lgi dung duge khodng nhiét dd cén t6i wu cha ddng
thanh ma khong cdn qua cong nghé nung théi dic trude khi cdn (xem
thém cdc tai ticu [9] va [10].

Il. CAN NGUO!I DPONG TAM VA HOP KIM DONG
1. Can ngudi déng tam

Khi cdn ngugi 6 chiic 1€ vi va co, 1y tinh clia déng v hop kim
dong thay déi (hinh 6.1, 6.2 v 6.3). Viec thay déi nay (da n6i & phian V
chuong 1V} xdy ra d6i véi kim loai néi chung.

N

a}

Hinh 6.1 Su hinh thanh 16 chic (cdu triic) dang soi khi can ngudi dong.
a) trude khi can; by sau khi cdn

Trén hinh a fe

6.2 va 6.3 ta thdy: wg0s o9 ov 0z 0 08 09 0F 020
- bt . - I

khi dong va cdc hgp o ;r 3
kim clta né bi bién

\ .. o¢ -t
dang © trang thdi -

Ce L 4‘

ngudi thi gidi han 0 ¢ % 995,9
A 3 otdl he 2 =t © L L%
bén va gidi han chay 0L L 79

tang lén, do gidn dai
tuong doi giam. Do
dé d6 cimg ciing

Hinh 6.2 Sy thay doi co Iy tinh khi cdn ngugi

- . . s a} dong: b) hgp kim J168
ting ién va bé mat

kim loai bi bién cimg manh. Sau khi ¢p duoc 80% (Ze=80%) nén u réi
mdi tiép tuc gia cong.
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Hinh 6.3. dnh hudng ciia cdn ngudi 161 gidi han chdy o, cria mot 6
kim loai va hop kin.
{- déng bach; 2- hop kim noizinbo (30 + 60)% Cu (15 + 20)% Zn: 3- niken; 4- hop
Kim noizinbo dan héi: 5- dong: 6- dong thau 1d0mpac: 7- déng thau J168; 8- dong
thau JI62; 9- déng thau JIC64-2; 10- duara J116; 11- duara A1; 12- hop kim nhom-
vonfram; 13- hop kim nhom-mangan; 14- nhom.

2. U déng va cac hgp kim ctia ddng khi can ngudi

Do ¢6 sy thay d6i co 1y tinh va bién cing trén bé mat clia kim loai
khi cn ngudi, nén phai 0. C6 the 0 so bo, o trung gian tuy theo yéu cdu
k¥ thuat va cong nghe <an xudt, Xac dinh nhiét d 0 cho timg kim loai va
hop kim cha ching phai dua vao nhiét do két tinh lai, ma tai d6 kim loai
bit ddu héi phuc v3 két tinh lai. Nhiét do két tinh lai dugc xac dinh theo
cong thuc:

T, =(0,38:0.4)T,
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trong do:
T,, - nhiét do bat ddu két tinh lai ciia kim loai (°C) hodc (°K).
T, - nhiét do chay cia kim loai ('C) hodc (’K).

Muén cho kim loai. vd hop kim cia ching héi phuc va két tinh
hoan tolin ta phai i chiing & nhiét 4o cao hon nhiét do bat ddu ket tinh lai
mot it. Thai gian 0 hoan toan phu thudc vao chiéu day, rong va trong
luong clia né. Bang 6.6 1a ch€ 4o o khi cén déng va cdac hgp kim cla
déng chia cac nha may tai Lien X0 (cii).

Thanh phdm déng tdm cén ngudi co chiéu day tir 0,05 + 2 mm.
Loai c6 chiéu day tir 0,05 + 0,09 mm la gify dong. Phoi ban déu dé can
dong tam |2 nhimg tim dong ¢6 chiéu day tir 4 + 10 mm va dai 1500 mm.
Mdy cén 1a mdy 4 truc, 6 truc, 12 truc va 20 truc. Bang déng san pham

khi xuat xudng duge déng goi & dang cuon.

Bdng 6.6. Ché d¢ it khi cdn dong va hop kim dong.

Kich thude can, mm | Trong luong | Nhigt do 0 | Thosi gian G
Ten vat licu Day rong x dai (tdn) °C h
Déng M,: M, 0.4+ 0,9 600 x 1500 6+7 540+570 5,306
M, M, 10+12 | 600 x 1500 8+10 540+570 8+8,30
Péng thau 0,409 | 600 x 1500 6+7 540+570 5.30'+6
J162, J163, 168 0.4+0,9 | 710x1410 6=7 540+570 5,306
JI90 1,0:12 | 600 x 1500 9:10 540+570 8+8,30'
Péng bach 2.5+ 8 | 620x1500 9+10 570+-600 8+8,30
MHID 0,5+10 | 400 x1500 8+10 670700 8.30'+Y
Noizinbo MH-111520 | 0.5+10 | 400x500 8+10 670+700 8,30'=9
Hop kim Monen (28% 0,5+10 | 400 x1500 8+10 700+730 9+9 .30
Cu, 68% Ni; 2,5% Fe;
1,5% Mn)
MH 15-20 0.8-2.5 | 580 x1500 1.0 750 2,20 |
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Khi cin cidn chii ¥ t6i viéc boi tron giita bé mat kim loai va truc
cin dé tang chat lugng bé mat va gidm bét anh hudng cla luc ma sat
ngodi khi tiép xiic.

Nén boi tron bing cic loai ddu thuc vat hodc diu hoa pha dau
thue vat. Viéc giam bét hé s6 ma sat can ngudi ching nhiing ting dugc
nang suit ma con giam baét tieu hao nang lugng dién. Bang 6.7 cho thay
su thay déi cha hé s6 ma sdt kKhi cdn ngudi mot sS kim loai,

Bdng 6.7. H¢ s6 mu sdt khi cdn ngudi (f)

Kim loai hoac hgp | Khong boi tron | Boi tron bing ddu hoa Boi tron bing déu
kim pha déu thuc vit thue vt
Dong 0,20,25 0,13+1,15 0,1+0,13
Nhom 0,203 0.10=0,15 0,08+0,09
Déng thau 0,12=0,15 0,06 0,005
Kém 0,25+0,3 01,2:0,15 -

Viéc G so bo, U trung gian duge ti€n hanh trong cic 10 0 ¢6 khi
bao vé hodc ¢6 16p phu bé mit dé dong khoi bi 6xy hod. Néu bé mat déng
tam qud ban hodc bi 6xy hoa thi phai lam sach s& bé mat bing phuong
phap tam thuc. Géc an (o) khi cdn ngudi thuong tir 3° = 18°. Véi 56 lan
cén qua it ma déng con bién dang 6t thi khong can G trung gian.

3. Can ngudi hdp kim déng tam

Hop kim déng & dang tdm duge sir dung rat rong rdi dac biét 1a
dong thau JI62, J163, J168, JI70, va JI90. Viéc can ngudi cdc hop kim
dong ciing tién hanh giong nhu cdn dong: ciing cdn bing cdc mdy cédn
chuyén diing cén taim; @ trung gian dé khir bién cing bé mat va lam cho
hgp kim héi phuc co 1y tinh ban dau (nhiét d6 U xem bang 6.6); boi tron
bé mit ti€p xic gita kim loai va truc cdn; lam sach bé mat trude khi cén:
0 trong 10 ¢6 khi bao v& d& bé mat khoi bi oxy hod... Cdi khdc & day la
phai cdn véi luong ép phit hgp véi timg hgp kim vi co 1y tinh cua ching
¢6 nhiing diém khac nhau (xem hinh 6.3), 0 v6i nhiét do khic nhau v.v...
Bang 6.8 v 6.9 gidi thiéu cic loai ddng tam, hop kim dong tim duge can
& Lien Xo (cii). '
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Bdng 6.8. Cdc kich thirdc o ban cdn déng tdm va hop kim dong tam

Tén goi Réng. mm Dy, mm Dai, m
i {khéng nho han)
Pong M2 M. My M, 10+-600 0,05+0,5 20
0,55+1,0 4]
1,10+2,0 7
Niken 10300 0.05:0.2 7
0.2+1.5 3
Ddéng thau: ﬂga Ji63, J168, 0.05+0,5 20
10600 0,55+1,0 10
1,10+2,0 7
béng bach: noizinbg, monen 6300 0,120 3
Hep kim constantan 0,106 20
(58.65:Cu; 30%Ni; 15% Al) 6+300 0.65+1,0 15
1.10+1,5 12
1.6=2.0 10
Pdng berili: bpb2 6+300 0,05+1.5 1,5
Hop kim: Cu-P; Cu-3n-Zn 10+300 0,120 20

Bdng 6.9. Dung sai theo chiéu day ciia tam hop kim dong va dong
(FOCT 2208-49, Lién Xo {cit))

Chidu Dung sai theo chidu dii vi rong, mm Trc_mg—l
day luong
L, Rong (10-+-300)mm Day (300+-600)mm kG/m?
m Chinh xéc thiimg l Chinh xac cao Chinh x4ic thutmg
005 -0.01 (.43
0,08 .01 (.68
0,09 -0,01 - 0.7
0.10 -0.062 0.85
0,15 -0.03 - - 1,28
.20 -0,03 -0,02 - 1,70
0,25 -0.04 -0,03 - 213
0.30 -0.04 -0.03 - 2,98
0.40 -0.05 0.04 _ 340
0.50 -0.06 -0.04 -0.07 4,25
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Tiép bang 6.9

Chiéu _ Dung sai theo chiéu dai v rong, mm Trong
:l:z Rong (10+300)mm Diy (300+600)mm li‘(rf;:‘f
mm Chinh xic thutng Chinh xdc cao Chinh xdc thutmg
.60 -0.06 .05 -0,08 5,10
0,70 -0.07 -0.05 -0.08 395
0,80 -(,08 -0.06 -L.09 6.80
0,90 -0,08 -0.06 -0,10 7.65
1,00 -0.0% -0.06 -0,01 3.50
1.50 -0,09 -(LOK -0,14 12,75
2.00 -0 (0,10

0,15 17.00

Bang 6.10. Ché' do ép khi can ngudi dong thau tam

J162, J163 va J168 tr kich thude (10x50x250) mm xudng (1,1 x 50) mm trén may
cdn hai truc: D = 300 mm: L = 600 mm; N=40 kW

So Chiéu day, mm Lugug ¢ép Lugng ép 1dng cong
i‘:} Trude cdn | Sau cin Ah, mm &0 Ze%

1 10,0 8,0 2.0 20,0 20

2 8,0 5.5 2,5 31,3 45

3 55 3.5 20 36,4 65

4 3.5 2.5 1.0 28.6 75

5 2.5 1.8 0.7 28,0 82

6 1.8 L3 .5 277 87

7 1.3 | 0.2 15,7 %9

Viéc cian tAm ngudi dong thaw va déng bach dugc ti€n hanh & rat
nhiéu co s& san xudt hing my nghé, chia khod, mii pin, v.v... tai Ha Noi
va thanh phé H6 Chi Minh. O bd mon Gia cong ap luc, Trudong dai hoc
Bich khoa, Ha Noi di cén céc loai hgp kim dong monen ¢é chiéu day
0,05 mm £ 0,001 cho Nha mdy Thong tin M, quan d6i; hop kim déng
JI68 ¢6 chiéu day 0,25 mm [am mi pin thi nghiém cho Nhi mdy Pin Van
Dién va nhiéu loai déng bach, déng dan héi v.v... trén mdy cdn hai truc
D =100 mm; L = 120 mm.va D = 300 mm, L = 600 mm. Bing 6.10 va
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6.11 giGi thiéu mot s6 ché do ép cdc hop kim khi cén ngudi khong cén 0
trung gian, chi 1 sau khi can.

Bdng 6.11. Ché' dg ép khi cdn nguoi dong ld

68 tir kich thudce (8x60x150ymm xudng (0,25x60) mm trén mdy cén hai truc

D=100 mm; L=120 mm; cong sual 7 kW

So Chiéu day, mm Luomg ép Luong ép téng cong

lj: Trude can | Sau cdn Ah. mm £% Le%
! 8.0 7.0 1.0 12,5 12,5
2 7.0 55 L.5 21,4 314
3 5.5 4.2 1.3 236 453
4 4.2 32 1.0 238 60.0
3 32 2,2 1,0 314 72,5
6 2.2 L5 0,7 31.8 81,3
7 1.5 .0 0.5 300 87,5
8 1,0 0,7 0.3 30,0 91,0
9 0,7 0,55 0,15 214 93,1
10 0.55 045 0,10 18.2 94,5
L1 0.45 0,35 0,10 22,2 95,6
12 0,35 0,30 0,05 14,3 96,3
13 0,30 0,26 0,04 13,3 96,7
t4 0.26 0.25 0,01 2.6 97.5
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Chuong VII

CAN NONG, CAN NGUOI NHOM TAM
VA HOP KIM NHOM

I. CONG DUNG, TINH CHAT CUA NHOM VA HOP KIM NHOM

Nhém va hgp kim nhoém duge sir dung rat rong rdi. Nhom tdm,
ong nhom va day nhom da ddn dén thay the déng trong nhiéu linh vuc;
hop kim nhom dic biét 1a duara duoc sir dung rit nhi€u trong ddi séng,
trong cong nghiép dien i, trong ché tac mdy bay, tén lira, tau vii try....

Mai t6i 1827 ngudi ta méi tim ra nhom, dén cudi thé ky 19 nhom
méi duge sdn xudt bang cdch dién phan quang boxit nong chay ALQO,.
Si0,. Fe,0; vi nhom da tré thanh "kim loai cla thé ky 20". Tuy nhién do
dicu kién kinh t&¢ con khé khan & nudc ta chua ¢ co s& luyén nhom, vi
vy ma chiing ta vin nhap nhom thoi tir Nhat, Trung Quéc, Nga, Bungari,
Triéu Tién va cdc nude khéc.

Bang 7.1 cho ky hiéu cha mot vai loai nhom thoi nhap khiu.,

Tuy theo thanh phdn nguyén chat cia nhom ma nhiet do néng
chy nhém dao dong tir 658° + 660°C,

Ty trong & 20°C 142,71 kG/dm’,

b6 dan nhiét 1a 0,52 Cal/cm.$°C & 20°C va 0,22 Cal/em.S°C &
700°C. Gidi han bén kéo cha nhom qua U 1a o, = 8 kG/mm?, khi bi&n
dang o, = 15 kG/mm’.

b gidn dai tuong d6i 8% clia nhom da 12 8% = (30 = 40)%, khi
bién dang thi 8% = (5+10)%.

D6 ¢4 thit ti d6i: W% = (70+90)% khi nhom di qua 4, khi bién
dang W% = (50+60)%. Do ciing clia nhom sau khi ddc 20 HB, sau khi 0
25HB va khi bién dang (30 + 45)HB.
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Bdng 7.1. Nhdn hiéu, ky hi¢u cria nhom thoi
(theo thi liéu cia Nha may Sat trang men - nhom Hai Phong).

Nhin hiéu . l Ky higu Thanh phdn nhom (%) 4\
1 vach xanh l AB, 99,9
2 vach xanh \ AR, 99.85
[ vach lréng. l A 99,7
2 vach trang l A, 99.6

1 vach do ) A, 99.5 }
2 vach do \ A, 99.0
3 vach do A, 98.0
1 vach vang (hodc tim) A 99.5
' 2.v;_1ch ving (hojc tim} A, 99,0
3 vach vang (hoac tim) A, 98,0

Déi v6i cac hop kim nhom co gidi han bén tir 28 + 30 kG/mm? do
gidin dai nrong d&i it 5 + 8%, sau khi hod gia gidi han bén d6 ting lén va
dat tir 38 + 45 KG/mm’ viv 40 gidn dai tuong d6i dat tir 15 + 20%.

So v6i mat hang day nhom va ng nhom thi nhom tam va hgp Kim
nhém tém duge sit dung nhiéu hon ca. Cac loai nhom tam va hop kim
ahom tim vdi chiéu day va kich thudc khdc nhau déu phai qua cdn nong
hodc can ngudi. San phdm nhom tdm qua cdn néng thudng c6 chiéu day
i 5 + 6 mm. San phdm nhom 14m qua cdn nguoi thudng c6 chieu day
0.1 + 2.5 mm. Gidy nhom (thudng goi la gidy bac) ding dé boc keo,
e 14 va céc mat hang thye phém, c6 chiéu day tr0,01 + 0,007 mm.

Il CAN NONG NHOM TAM VA HOP KIM NHOM TAM

Thoi ddc ban ddu c6 thiét dién hinh chif nhat. Sau khi 1am sach bé
mat va xir Iy cac khuyét tat thoi dic phai qua cic nguyén cong sau:

Nung thdi ddc trude khi can trong 1o budng hoac 10 lien tyc. Khi
nung thoi cdn dam bao nhiét do déng déu, bé mat khong duge bin va
khong bi chdy. Bang 7.2 gi6i thigu mot s6 kich thudc cha thoi dic va
nhiét d6 nung trude khi c4n néng nhom. |
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Bdng 7.2. Ché d¢ nung thoi dic nhom trong ld lién tuc

D6 tinh khiét cda | Kich thude thoi | Nhi¢t 4o nung | Nhigtdo can | Thoi gian nung
nhém day x rong x dai, ’C °C "~ h

Binh thuting 132x 580 x 510 400 + 520 350 + 450 4+ 4.30'

Cao 132 x 583 x 720 | 400 + 480 370 + 450 4+ 4,30

Binh thutng 170 x 680 x 1020 420+ 520 350 + 450 6+7

Tuy theo cong sudt clia dong co vi két cdu mdy cdn ma ti€n hanh
cdn néng nhom tam c6 chiéu day ban dau tir 132 + 170 mm xuong (5 + 6)
mm v s6 1an cdn tir 7 = 11 ldn (xem bang 7.3 va 7.4},

Khi cdn néng cin ting luong ép t6i mitc t&i da (vi nhom rét déo &
trang thdi néng) d¢ giam tiéu hao ning luong dién va nang cao nang sudt
clia mdy can. Pham vi nhi¢t do cén ndng 16t nhat doi voi nhom 1a (370 +
450)°C. Khi can néng ching ta cling nén boi tran giira bé mat kim loai va
truc can biing ddu hoa, dau lac. Téc d6 khi cin néng nhom tdm thuong
| = 1.5 m/s. Luong ép t8ng cong khi cdn dat 16i Zg = 90%. Luong ép 161

da (%) cho mot lan cdn c6 thé 1én t6i 45%.

Bdng 7.3. Ché dg ép khi cdn néng nhom idm tiv thoi duc

6 kich thude (132x580x510) mm trong lugng 100 kG ra thanh pham ¢4 kich
thude (6x580) mm trén mdy cén Laura 640/580/640x 1500 mm

S thit Chiéu diy, mm Lugng ép i
cdn Trudc cin Sau cdn Ah g0 ze%
[ 132 102 30 227 o
2 102 74 28 274
3 74 48 26 35.2
4 48 28 20 41,6
5 28 16 12 42,8
6 16 9.5 6.5 4.06
7 9,5 6.0 3.5 36,9 96
_ !
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Bdng 7.4. Ché do ép khi cdn nhom tdm ti thoi diic

¢6 kich thude (132x580x1020)mm, nang 20 kG ra thanh pham cé kich thuéc
(5x1020) mm trén mdy can Lauta (640/580/640) x 1500 mm

86 thit Chiéu day, mm Lugng ép
¢an :
Trudc cén Sau cdn Ah £% Tel%h
1 132 ' 110 22 16,6
2 110 90 20 18.2
3 90 73 17 19,0
4 73 51 19 26,0
5 51 38 16 29.6
6 38 24 14 36,7
7 24 15 9 375
8 k5 10 5 333
9 10 7 3 30,0
10 7 5 2 28,6
11 5 5 0 t] 96,25% (la
phéang
khong cé
lugng €p)

Nudc ta nhap khidu nhém thoi dé ndu va diic thanh théi cé kich
thudc nhé trong khuoén kim loai. Sau d6 dic cén néng luén ma khéng can
phai nung lai. Néu chiéu rong clia thoi diic qud bé ma sin phdm doi hoi
¢6 chiéu rong 16n thi ti€n hinh cdn theo kiéu gifin rong cudng biic bing
cdch xoay phéi di mot géc 45° so v6i truc cén va sau d6 lai xoay theo
huéng nguoc lai 45” & nhing 1dn cdn ddu sao cho dat t&i chiéu rong yéu
cdu réi can binh thudng. Néu khong cdn theo kiéu trén c6 thé can cho vat
can dai téi kich thude yéu cdu réi quay phoi cdn di mot gée 90° va cén
binh thudng. Bang 7.5 va 7.6 gidi thiéu céc kiéu cdn dé.
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Bdng 7.5. Cdn néng nhom tém tiv thoi dic ndng 20 kG

kich thuéce (day x réng) = (7.5 x 495) mm trén mdy can hai truc D = 450 mm,

L = 800 mm
S0 1dn cin Chiéu day,mm Lugng ép Ghi chad
Trudc cdn | Saucdn | Ah ! &% | Te%
1 55.0 455 |[95]173 Xoay phoi 45°
2 455 373 80 | 17,6 Xoay ngugc lai 45¢
3 37.5 30,0 7.5 | 20,0
4 30,0 23.5 65 | 21,7
5 23,5 18,0 55 234
6 18,0 13,5 4,5 1 25,0 Cin binh thutng
7 13,5 10,0 3.5 | 26,0
8 10,0 7.5 25| 250 | 865

2. Can tam néng hop kim nhém

Hop kim nhoém duge sit dung nhiéu hon c¢d [a duara (JI1 va J116).
Thanh phin hod hoc clia duara 16 gém: (3.8 =+ 4,9%Cu;
{1,2 + 18)% Mg: (0,3 + 0,9)% Mn; con lai la Al. Tap chat cho phép trong
A16 1a Si < 0,7%; Fe < 0,7 %. Nhuge diém clia duara Ia thanh phan hod
hoc phan b6 khong dong nhat theo tiét dién ngang cta thoi dic va ¢é
nhiéu thién tich trong noi tinh thé, thim chi thanh phin hod hoc khong
dong nhat trong méi tinh thé. Vi viy ma duara dé bi hu hdng ngay & lan
cdn ddu tién. D€ khic phuc nhuge diém nay phai tién hanh & déng nhat
hod (i déng déu hod) thoi dic trude khi cdn néng. Qua trinh G déng nhat
hod bao gém nung thoi diic dén mot nhiét do xdc dinh va duy tri trong I
vdi mot khoang thdi gian nhiat dinh. Nhiét d6 U dong nhat hod tir
470 = 510°C, thdi gian duy tri né & nhiét d6 nay tir 6 h = 12 h hoic
18 + 20 h tuy theo chiu day va trong lugng cua théi diic. Néu thoi dic
nang tir 3,5 + 4 tan va day tir 250 dén 300 mm thi thdi gian cin duy tri khi
u la 18 + 20 h (xem bang 7.7). Sau khi 0 tién hanh phay 1am sach bé mat
va khir bo cdc khuyét tat trén bé mat cua thoi ddc, khi 0 phéi ting nhiét
do tir tir, nung déu dé trdnh hién tugng qud nhiét hoidc qud nung, khéng
duge dé thoi dic bi nift né, v.v... 1am giam co 1y tinh cua théi ddc.
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Bdng 7.6 Cdn néng nhom tdm tu thoi dic ndng 26 kG

kich thudce (55 x 370x 400) mm ra thanh phdm c¢6 kich thude (6,5 x 595) mm
trén may ¢dn hai truc D = 450 mm; L = 808 mm

S0 l4n cdn Chiéu day. mm Luong ép Ghi chi
Trudccdn | Saucdn | Ah | e% | Te%
! 55 46 9 | 164 Ciin binh thudng.
2 46 48 8 i74 Cén binh thudmg.
3 38 31 7 | 184 Quay phoi 90° v hudng cén ci
vit cdn cho dé’:} kich thudc cudi
ciing.
4 31 25 6 19.4
5 25 20 5 | 200
6 20 13 451223
7 15,5 11.5 40 | 259
8 11.5 8,5 3,0 | 26,2
9 8.5 6.5 202371 882

Bdng 7.7. Kich thuéc va trong lugng théi diic hop kim nhém cia mor vai
ndc 1rén thé gici

Nude | Méc hop kim (diing cdc ki Kich thudc, mm Trong
sén xudt |  hiéu cta Lién Xo cii) Day Rong Dai lugng,
1dn
Lign Xo |11 A416; AMI3 250 1400 6000 4,83
(cl) | AMI'3; AMI6 300 2000 2500 4,05
Phip jAMIL Al: AMI; AB 200 1280 6000 4,30
Jt; 6: B95; ALL AMD 220 1100 7000 4,72
Anh (11, AK8; AM; A JT1 203 1220 3050 2,12
A1; J116; B9S 208 1220 2240 1,82
305 1520 3100 4,00
500 500 2000 1,40
My AMI 200 900 2650 1,35
J1; A16; B9S 309 1000 (1200 | 2650 (33000 11,35(3.3)
Al; AMIL 400 1150 2650 3,42
J1; J116; B9S 203 (250) | 1540 (1100) ] 2750 (2800} |2,4 (2,16}
Thuy S | J11; /116 200 1050 3600 20

C4c s6 trong ngoic don 12 thoi dic hop kim nhung kich thuée khdc.
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Tuy theo cong sudt cha mdy ma céc tim duara dugc cén ra co
chiéu day tir 6 + 8 mm. Lugng ép (%) ddu tién t6t nhat 1ir 7 + 10%, cdn
cdc 14n cdn sau ti€n hanh véi lugng ép c6 thé dat tir 25 + 30%. Khi can
néng duara phai diing nude nhii tuong boi tron gitia bé miit truc cén ti€p
xdc véi vat cdn dé khong cho duara tdm dinh vio truc cdn (xem bang
7.8).

Bdng 7.8. Ché do ép khi can néng cdc hop kim nhom

Hl: J116; AK1-1: 120 tir phoi tam (250x1460) mm ra san phﬁm tam (7x2050)
mm trén may cén 2 vi 4 truc ddo chiéu

Thit | Chidu |  Luongép The | Chidu day Luong ép
t}_f dlz‘iy sal An % ty cdn sau cdn, Ah %
can can, mm mim
0 205 - ) 9 65 13 16.7
1 187 18 8.7 10 53 12 (8.5
2 160 27 144 | 42 110 | 208
3 143 V7 06 | 12 315 105 | 250
4 127 6 2 13 2 95 | 300
5 112 (5 18 | 14 5.5 6.5 296
6 107 (5 134 | 15 1 44 | 284
7 ) 15 140 | 16 8.6 25 | 225
g 78 14 153 t 17 70 | 16 18.6

1. CAN NGUOI NHOM TAM VA HQP KIM NHOM TAM
1. Can ngudi nhom tam

Nhom tdm sau khi can xong dugc 1am ngudi ngodi khong khi, sau
dé dua ra cdn ngudi ma khong can 0. Cic san phdm nhém tam dung trong
doi song hang ngly va trong cong nghiép thuomg cé chiéu day wr
0,1 + 5mm. Khi cdn ngudi nhém tdm ciing nén boi tron bang dau thyc vat
dé giam bét ma sat giita bé mat truc can va kim loai (xem bang 6.7),
giam bdt tiéu hao dién va tang nang sudt. Cic mdy cdn ngudi nhom 1am
thudng diing 13 mdy cdn tam 2 truc, 4 tryc, cdc may cédn bo tri theo hang
bén lién tuc va hén tuc.

San phim tAm ctia nhom 12 nhom nguyén chat. Nhom nguyén chat
& Lién X6 (cii) duoc san xudt theo F'OCT 11069-74 (xem bang 7.9).
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Bang 7.10 va 7.11 gidi thiéu che do €p khi can ngudi nhém tam
clia mot vai nhia mdy & Lién X6 (cil) va Nha mdy Sit trang men - nhom
Hai Phong.

2. Can giay bac (gidy nhom)

Gidy nhém c6 chiéu day tir 0,007 = 0,015 mm dugc san xudt bing
phuong phdp cdn nguoi. Phoi ban ddu la cdc bang nhom ¢6 chicu day
0.5 mm & dang cudn. Bang 7.12 gidi thigu cdc cong doan san xudt do.

3. Can tam ngudi hgp kim nhém

Céc tdm hop kim nhom, sau khi cdn néng xong dugc dua vao cin
& trang thdi ngudi. Lugng ép tong cong (Xe%) khi can nguoi tlr 60 + 70%.
Céc tam dude cdn trén méy can hai truc hodc bon truc dao chiéu 6 toc 4o
cén 16n nhat tir 7 + 10 m/fs. Khi cin can chi ¥ t&i hudng cin va khong
dugc can véi toc 4o cao dé san pham khong bi dit, nin va méo md....
Phii 0 trung gian néu luong ép tong da qui ¢idi han qui dinh, nhigt do 0
tr 400 + 430°C. '

San phdm duara va cic hgp kim ciia nhom thuong dudc toi sau khi
ché tao. Puara khéc thép & chd Ja khong cting ngay sau khi toi ma phai
giit n6 6 + 7 ngdy & nhiét do trong phong, lic &y d6 cimg méi dan dan
tang lén. Qud trinh i d6 got 1A sy gia ho4. Nhiét do hod gia tu
190 = 300°C. Sau Khi hod gia o, tang tir (28+30) kKG/mm®  lén
(38+45)kG/mm’; 5% tang tir (5+8)% lén (15+20)%. Bang 7.13 cho ché
do ép khi can ngudi mot var hop kim nhom thong dung (xem thém tai ligu
{31,191, (10}

Cén nguoi hop kim nhom da va dang ph6 bién ¢ nude ta. Tai cac
o & san xuft VA cdc trung tam nghién clfu khoa hoc da ché tao bac 16t
cho & truc khuyu va bac bién dong co dot trong cho cdc mdy kéo ndng
nghiép, xe 6t0, ddu mdy diézen, tau thuy... tir hop kim nhom can nguoi.
Ta di nghién cifu va ch€ tao thanh cong bac 16t hai 16p (thép O8KIT va
hop kim nhom ACM va hop kim nhom - thi€c AO 20-1) cho céc dong co
ota. Bo mon Gia cong dp luc Trudng Dai hoc Bdch khoa Ha Noi ciing da
an xudt phoi kim loai kép (bimetall) tir thép 08KII va hap kim nhom
ACM cho Nha mdy Co khi Nong nghiép I Ha Noi dé ch€ tao bac 16t cho
dong co may nong nghiép, mdy kéo vi céc loai xe co gidi. Bang 7.14 cho
ché do ép kbi cdn ngudi hop kim nhom ACM dung ch¢ tao bac 16t kim
loai kép. Cin nong nang sudt hon. chat lugng hon so véi cin nguoi.
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Bdng 7.10. Ché d6 va cong nghé sdn xudt nhom tdm 0,5 x 480 mm tir
phéi tam 5 x 1020 mm.

Chiéu dixy, m Luogng ép May thyc hién
Tén cong viéc
Trudc cdn | Saucdn | Ah £%:
| 5.0 38 | 22 | 36,7 | My can 2 truc 600 x 1200
3.8 2.0 18 | 474
Cin tAm nguoi 20 1,2 0,8 | 400
1,2 0,75 0,45 37.5 Hoiic may 4 truc
0,75 0,50 | 0.25 ] 33,5 330x 700 x 125
Cit mép vh cit san 0,5 - - - My cit dia
pham rong 480 mm
U nhom 0,5 - - - Lo buéng. 10 dign
Cit ddu, duoi; cudn; 0,5 - - - Miy cat, mdy cudn
Béng g6i san phim

Bdng 7.11. Mot vai quy cdch sdn phdm cdn ngudi nhom tdm tai Nha mady
Sét trdng men - nhom Hdi Phong.
Theo tiéu chugn Nha mdy can nhom fch Thdi, Thuong Hai, Trung Qude.

F Quy cdch (*) {Chiéu ddy ban | Chigu dy sau mdi| Dungsai | Nhi¢tdou |Cong du@
mm diu. mm lan cdn, mm mm sau cin *C
¢432 x 1.2 3 33-23-1,7-12| +0,025 350 Dap soong
$467 x 1,2 5 33-23,-1,7-1,2 -0,035 24, 26, 28
$524x 1.3 5 34-245-1.85-
1,3
$472x 1,0 5 33-23-165- | +0,02 350 Dap chau
1,2-190 36,38
$492 1,0 5 33-23-165- -0,025
1,2-10
$550% 1,3 5 33-23-1,7-13] +0,025 350 Dap mam
- 0,035
360 x 18 x2 5 -33-235-20 +0,03 350 Lam quai
*) -0,05 cap long
(*) Sau khi cdn xong, nhom tim duge ciit theo phoi tron x day.
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Bang 7.12. Quy trinh cong nghé sdn xudt gidy nhém ctia Lién X6 (cii) ¢6
chiéu day: 0,014 va 0,007 mm

Tén cong Gidy nhom day 0,014 mm Gidy nhom day 0,007mm
vige Chiéu day, mm Lugng Chiéu day, mm Luong ép €%
Trude cin | Saucan | €pe% | Trudccdn | Saucin

Cin ngudi 0.5 0.18 64.1 0,5 0.18 64,1
0.18 0,10 44.5 0,18 0,10 44.5
010 0,06 40,0 0.10 0,06 40,0
0.06 0,033 45,0 0,06 0,033 450
0,033 0.021 36,4 0,033 0,021 36,4
0,021 0,014 333 0,021 0,014 333

Chap doi - - - 0.014 x 2 - -

U - - - 0014x2 - -

Cian ngudi - - - 0014x2 | 0.007x2 50

Téch doi - - - 0,007 x2 0,007

Citra 0,014 - - 0,007

1img phin

U 0014 ; - 0.007

Kiém tra 0,014 - - 0,007

(OTK)

Dong géi | 0014 - - 0,007

Bdng 7.13. Ché do ép khi cdn nguéi hop kim nhém tdm

Al; 116; AK4-1 tir phoi ban ddy day 6 mm rong 1500 mm ra sin pham day 5.5
mm réng 1500 mm.

S& fdn Chiéu day,mm Lugng ép
cdn Trude cdn Sau cin Ah £% Tebi
1 6,00 4,95 t,05 (7.5 17,5
2 4,95 3.60 1.35 274 40,0
3 3,60 2,65 0,95 26,5 559
4 2,65 1,95 0,70 26,5 67,5
5 1,95 t.45 0,50 25,6 75.8
6 1,45 1,10 0,35 242 81,6
7 IO 0,75 0,35 3.8 1.5
8 0,75 0,50 0,20 334 917
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Bdng 7.14. Ché' d¢ ép khi cdn ngudi hop kim tdm ACM

Tir chiéy day 20 mm, rong 150 mm xuéng chiéu day 2 mm rong 150 mm trén
may cén hai truc D = 300 mm; L = 600 mm

86 1an Chiéu day,mm Lugng ép

cdn Trudc cin Sau cin Ah % Letih
1 20 18 2.0 10,0 10,0
2 18 L5 3.0 16,7 25,0
3 L5 11,5 3.5 233 42,4
4 14,5 8.5 3,0 26,2 576
5 8.5 6.0 2.5 294 70,0
6 6.5 4.0 20 323 79.6
7 4,0 2.8 1,2 30,0 86,0
] 2.8 2,0 0.8 28,0 90

Né&u cdn néng ciing san pham nhu bang 7.14 thi chi can 5 lan la
dugc kich thudc cha san pham theo yéu cdu.
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Chuong VI

CAN KIM LOAI KEP
I. KIM LOAI KEP

Kim loai kép (bimetall) dugc san xudt tit hai hodc nhiéu 16p kim
loai hoic hop kim khdc nhau bang phuong phap cin. Kim loai kép 1a
nguyén liéu quan trong dé ché tao bac 16t cho cdc dong co dot trong dung
trong 0t6, may kéo, tau thuy, xe lita, mdy xdc, mdy gat, cic loai may
chiu t&i trong 16n... Nhiing nam ddu thé ky 20 ngudi M va ngudi Anh da
c4n thanh cong cc tam kim loai kep diing dé ché tao cdc loai bac 16t ké
(rén, so voi phuong phap dic va gia cong co ti€p theo thi phuong phéap
can ching nhimg c6 nang sudt cao md chat luong san phdm lai rat tot.
Nam 1930 ngudi Nga da dua phuong phap cén kim loai kép vao san xudt,
dén nay viéc cdn kim loai kép da phd bién va chiém mot vi tri quan (rong
trén the gidl.

Hai 16p kim loai kép dugc c4n ra & dang tdm hodc bang gom cic
loai: _

Thép - hop Kim déng tompac (90+96)%Cu; (4+10) % Zn.

Thép - dong thau.

Thép - dong bach.

Thép - hop kim nhom (ho#c nhom).

Puara - hop kim nhom

Thép - hgp kim nhom - thiéc.

Thép ding dé can kim loai kép {2 céc loai thép cacbon thap véi
ham luong cacbon cho phép t (0,05 + 0,13)% va ham Jugng mangan <
0,6%.

Il. CAN KIM LOAI KEP TU THEP 08KIT VA HOP KIM PONG
TOMPAC |

1. Chuan bi phoi

Thép va hop kim dong duoc cit ra timg t&m co chiéu rong ph
hop véi kich thudc vi cong sudt may.

Chiéu day cua 16p meém (d6ng tompac) thudng bang (3+10)}%
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chiéu day clia 16p citng (O8KIT). Chiéu dai cha 1gp mém thudng bang
75% chiéu dai cua 16p cing. Vi du: chiéu day clta 16p cing (thép tdm
08KI1) 1a 40 mm thi chiéu day cua 16p mém (déng tdm tompac) 1a tir
2+4 mm, chiéu dai cia thép 1a 800 mm thi chiéu dii cha hgp kim dong 1
600 mm con chiéu rong thi bing nhau.

Tat ca thép tdm phai duge tdy gi v 1am sach € bé mat bang
phuong phiap tdm thuc. Dung dich dé tdm thuc 13 axit H,S0, c¢6 néng do
tir 6= 10%. Nhiét do dung dich H,SO, khi tam thye tir 60°C dén 70°C. Thoi
gian tAm thuc tir 1h + 1h30. Sau khi tdm thuc xong thép tim dugc ria qua
nude néng trung hoa kiém, rira qua nudc 1a, lau sach va sdy kho. Tat ca
cdc tdm hop kim déng ciing phdi dugc lam sach bé mat bing phuong
phdp mai, bdo, phay hoac bang phuong phdp cd hoc khic.

Sau d6 lai 1am sach bé mit cia hai [6p thép va hgp kim trén mot
lin nira bang phuong phdp co hoc va dp hai bé mat cha hai tim da dugce
lam sach lai v6i nhau. Ghép xong dung céc tdm kim loai mong ¢é chiéu
day tir 0,25 + 0,3 mm boc & hai ddu va canh mép bi¢n cua hai lop thép va
hop kim, cong viéc nay goi 13 b6 hodc boc phoi kim loai thép. Phoi boc
xong duoc dua vio 10 nung, Nhiét do nung tir 840 + 830°C.

2. Can kim loai kép (Can dinh hai |8p kim loai)

Phoi nung xong duoc dua vio cdn. Mdy cdn kim loai kép la may
cdn hai truc hodc bon truc. Nhiét do  cdn tir 780+840°C. Nhiét do ket
thiic cdn khoang (640 + 750)°C.

Muon cho hai 16p hgp kim vi hop kim trén dinh chit vao nhau
phai ép véi luong ép €% = 40 + 50% cho méi 14n cin. O lin cén cudi
cling v&i luong ép £% = 25 + 30%. SS 14n cdn thudng tir 2 + 3 ldn. Sau khi
cén xong lai lam sach bé mat ca 1Gp kim loai kép da két dinh bang dung
dich axit H,SO, giong nhu khi 1am sach phoi. Tat ca kim loai kép sau khi
lam sach xong dugc dua vao U ¢ nhiét do (680 + 690)°C trong 10 c6 16p
khi bao vé hoac phu 1dp bdo vé lén bé mit clia cdc tdm kim loai kép
chong 6xy hod bé mat. Thai gian G thudng (4+5)h. U xong cdn la cdc tdm
kim loai kép & trang thdi nguoi véi luong ¢ép khoang 10%.

San pham kim loai kép dugc dua téi cic nha mdy ché tao bac 16t.
Lép mém hop kim ¢6 chiéu day tir 0,2 + 0,5 mm. Chi¢u rdng cua cédc bac
16t thudng ding tiy 10 + 120 mm (xem thém tai liéu [9]).
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Hl. CAN KIM LOAI KEP TU THEP 08KII VA CAC HOP KIM
AO-20-1 VA ACM

Tir nhimg nam bdy muoi thé ky 20 ching ta da nghién ciu ché tao
cdc loai bac 16t AO-20-1 va ACM ding cho cic loai dong co dot trong.
Pén nhitng nam tam mudi thi quy trinh cdn cédc loai bac 16t hgp kim AO-
20-1 (g6m 19%Sn; 1% Cu; 80% Al) va hop kim ACM nén thép 08KI1
dugc diing dé ché tao bac 16t cho miy kéo Béng Sen.

1. Chuén bj phoi

Lép cing thép 08KIT day 10 mm duoc cit ra tung tdm vdi Kich
thuge (10 x 50 x 200) mm, tdm thuc trong dung dich axit H,SO,
(6=10Y%. Nhiét do chia dung dich 3m thyc tir 70 + 90°C. Thoi gian tdm
thue tir 45' + 1h. Tdm thuc xong phoi duge rita sach, sdy kho va can. Qua
bén lan cdn véi chiéu day giam tr 10 - 8,5 - 7.3 - 5,75 - 5,5 mm ta duge
phoi cé kich thude 5,5 x 50 mm.

Phoi tam thép 08KIT c6 kich thude (5,5 x S0)mm duge U trong 10
6 16p phu bao vé bé mat. Nhiét do i khoang (700 +750)°C, thdi gian 0
4h va duge 1am nguoi cing 18. Phoi sau 0 lai tam thyc nhu trén da lam ,
say kho va 1am sach bé mat bang phuong phdp co hoc.

Phoi cho 16p mém: hgp kim nhom ACM sau khi dic phai duge
lam sach bé mit bang phuong phap bao hoac phay & trang thdi ngudi dén
kich thudc (20 x 150 x 200) mm. Cdc phoi tdim hop kim ACM dugce can
trén mdy cén hai truc D = 300 mm, | = 600 mm theo bon ché do €p (bing
7.14). Cic tdm hop kim ACM dugc cat ra thinh céc tam nho ¢6 kich
thude: (2 x 50 x 250) mm va dugc 1am sach bé mat bing cdc phuong phdp
¢o hoc sau khi di 0 ¢ nhiét do 300°C.

2. B4 phdi (ghép phoi, boc phoi)

Sau khi chudn bi phoi 16p ciing va 1dp mém xong, phai ti€n hanh
ghép phoi ngay vi dua vao 16 nung. Lo nung la loai 10 dién ¢6 cong Suat
tif 15 = 75k W. Nhiét do nung tir 300 + 350°C. Thoi gian nung tir 15" + 30"

3. Can dinh thép 08KIT va hdp kim ACM

Sau khi nung téi nhiét do cdn, phoi duge dua t61 mdy cdn hai tryc
D = 300 mm, L = 600 mm dé cin dinh hai 16p kim loai 08KIT va hop kim
ACM. Nhiét do cén t6t nhat tir 300 + 320°C. Luong ép lan cdn dau dat
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khoang £% > 40%, tic 1a can tir chiéu day 7,5 mm xuéng 4,5 mm. Lan
cdn thit hat luong ép khoang £ < 33%, nghia 12 c4n tir chiéu day 4,5 mm
xudng 3 mm.
4. U khuéch tan

Sau hai 1dn can dinh, phoi kim loai kép ¢6é chiéu day 3 mm duogc
dua vao 1o 0 khuéch tan. Nhiét do 0 khoang 380°C, thdi gian i khodng 4h.
U phoi phai phi chét bao vé bé mat d€ trdnh 6xy hod. Phoi duoc lam
ngudi cung véi 1o,
5. Can la san pham

Phoi kim loai kép duge 1am sach sau @ khuéch tdn, dugc cin
véi luong ép khoang 5% (¢ = 5%) dé ra san pham c6 kich thudc
2.85 + 0.015mm. San phiam dugc lam sach, boi ddu va bao goi, xudt
Xuong.
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| Chuong IX
CAN NONG VA CAN NGUOI KEM TAM

L TINH CHAT VA CONG DUNG CUA KEM

Kém I kim loai duge dung nhiéu trong cong nghiép, dac biét la
trong linh vyc san xudt pin v ché tao cdc loai hop kim dong, v.v... Kém
niim & phan nhém phu clia nhém 2 bang tudn hoan Mendeleep, ¢6 khoi
luong nguyen tir 65.37; mang tinh thé luc phuong véi cdc thong s6 mang

L= 26595A va C = 49368A. Ty trong cha kém & trang thil rin
7.13 G/em’, nhiét do s0i 905.4°C; nhiét 46 nodng chay 419,5°C, nhiét do
két tinh lai 20°C, nhiét dung rigng ¢ 18°C 120,094 kCal/kG. °C.

Mot s6 co 1y tinh clia kém cho O bang 9.1.

Bdng 9.1 Mot 56 co ly tinh cua kém

Trang thai cta kim a., G Do dai va dap | 46 ciing
Tow kG/mm® | kG/mm®

Kém duc

K&m di bién dang

Kém qua it

Khi nhiét do tang thi 6, G, va 8% déu thay déi (xem hinh 9.1).
Ké&m thanh phém dugc ding nhiéu ¢ dang (#m c6 chiéu day khdc nhau dé
1am vo pin va dién cuc co ki hiéu theo TOCT 3640 - 65.

G nude ta viec tinh luyén kém da duge chu y va phat trién (&
Tuyén Quang) tuy nhién so vGi yéu cdu san xuat thi san luong cla ta con
qud thip va chat luong tinh khiét chua bao dam vi vay vin phai nhap
kém thoi clia céc nude thude Lien X0 (cd), Bungari, Nhat Ban va Triéu
Tién d€ san xuat kém tdm lam pin. Thanh phén trong céc loai kém nay

cho trong bang 9.2.
Bang 9.2. Thanh phdn hod hoc trong Lém thoi nhép ne nude ngoai

Tén nudc san Xuit Zne

Lien Xo (cil) m 0015
Bungari 09,862

Nhit Ban 98,275 1.300 0.40

Triéu Ticn i 99,928 0,060 t 0,008




Il. CAN NONG KEM TAM
1. Nung théi dic trude khi can

Trén hinh 9.1 cho thdy & nhiét 46 thudng thdi diic kém rédt khé
gia oong biang &p
luc, nhung & khoang

nhiét do  tir 150°C 575 2o
dén gin 200°C thi ¢

5 oiin dai & 150 60 22
do gidn dai twong % 8% ®
d6i (8%) dat 16i gid 5 125} 50 3
tri cue dai, giéi han & 4

S a e ! 5 10,0} a0 8
ben va gidi han chay o =
giam xudng ddng 375} ) 30;"2
ké. Chinh tai ving & -
nhiét d6 4y kém 5-5'0 &y 20 §
bién dang déo tot S 25 < 10
nhat, trd khing bién

dang bé nhat, ciing
chinh vi thé cong
lam kém bi bién
dang bé nhat, ning
sudt cao nhat. Vi vay viéc nung théi dic trude khi cdn vo ciung quan
trong. Nhiét do nung thoi dic thuong tir 220 + 250°C. Khi nung phai bao
dam cdc diéu kién: ning suat cao, lugng chay hao it va déng déu nhiét
trén toan bd tiét dién clia thdi dic. Thoi dic kém cé tiét dién hinh chit
nhat va ¢6 trong lugng nho thudng tir vai kG dén 500 kG. Nguoi ta khong
diic nhimg thoi kém qud to va qui nang vi ¢ trang thdi ddc kém c6 dang
két tinh hinh tru, cac tinh thé hinh tru nay phat trién to dén tr phia bé mat
1am nguoi vao phia trong cia théi ddc. Théi dic cang day tinh thé cang
tho dai. Tuy theo trong lugng va kich thudc thdi dic ma théi gian nung
clia n6 dai hay ngin. D6i vdi thoi dic bé, thoi gian nung khodng trén dudi
2 gid, thdi dic 16n thai gian nung tir 3 + 4 gio.

50 100 150 200 250 3006 350 °C

Hinh 9.1 Su thay doi co 15 tinh cua kém theo nhiér do

2. Can néng kém tam

Tir Iy thuy&t va thue t€ sin xudt cho thdy rang nhiét d6 bat dau
cén néng kém tam 6t nhét 1a khoang (180.+ 200)°C, cdn khoing nhigt do
khi can néng 12 (150+200)°C, khong cin néng & nhiét dé nho hon 150°C
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va ciing khong cén ndng ¢ nhiét do 16n hon 200°C (hioh 9.1). Néu cin ¢
nhict do 16n hon 200°C kém rit dé bi phd huy vi o, va o, rit thap, con
néu cén 6 nhiél d6 nho hon 150°C thy 8% rat nho, o, vi o 1ai 16n, kém
ciing dé bi pha huy, mat khac cong [am kém bién dang s& rdt 1on. hao phi
nang luong, nang sudt lai thap. '

Luong &p (%) O 14n cdn dau tién nén 18y tir 8+10%. luong €p i6n
qué s& dAn d&n sy nit ran (hoi ddc vi te nay tinh thé ¢6 hat to, thd. Néu
thoi diic ¢ chiu day nhd c6 thé 1dy lugng ép 1¢n hon 10+15%. O céc 14n
cin sau |4y lugng ¢p tang len vi kém da bién dang c6 tinh déo cao haon
kém o trang thdi dic. ¢J 14n can tinh cudi cing thi luong ép lay nho hon
mot it d€ 1a cho san phém phiing va dep. Khi cin néng luong bién dang
téng cong cho phép cua kem (Xe%) vat cao ¢6 thé 2 = 96%.

Bing 9.3 cho ché do ¢p khi can néng k&m tir thoi dic (10 x 165 x
208) mm xuong (1.8 x 165) mm.

Nhiéu cong trinh nghién céu cdn néng kém d4 di t§i két ludn
ring, dé chuyén tir 16 chic dic sang {6 chiic bién dang véi sy két tinh lal
hoan toan trong toan bd thé tich thi d6i v6i k&m tinh Khigt {99,994% Zn)
cin ¢6 luong ép tong cong la Ye > 40%. Kém mac 12 cling cin ¢
s¢ < 40% vi kém mac 13 thi Z¢ phai = 50%. Diéu nay dé dang giai thich
bing cic 50 li¢u ¢ bang 9.1. RO rang k&m bién dang c6 co 1y tinh (6t hon
rdt nhiéu so vai kém dic.

Bdng 9.3. Ché do ép khi cdn nong thoi dite kem

(1ir kich thudc (10 x 165 x 200) mm xudng (1.8 x 165) mm trén mdy cdn hal
truc D =300 mm. L = 600 mm; N = 40 kW)

Chidu day.mm Luang &p Luong ép tdng cong | Géc an

. . . . o
Trudc can Sau can e Ye

Thi 1y cdn
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Keém sau khi cdn néng thutng ¢ dang tdm day tir 46 mm. Kém
tém cdn xong dugc tam ngudi ngoai khong khi. Bang 9.4 cho ché do ép
khi can nong k&€m tdm cia mot nha mdy san xuat pin.

Dé tang do bong bé mat tim va bing kém, déng thdi gidm tieu
hao ning luong dién va tang nang sudt cdn, khi cdn cin boi tron bé mit
tiép xdc giita truc cdn vit bé mat kem tdm . Thanh phdn va cong dung chat
bl tron xem bang 9.5.

Badng 9.4. Ché'do ép khi cdn nong thdi diic kém

(tir kich thude (10 x 90 x 165) mm xudng (4 x 90) mm trén may cén hai truc
D =250 mm, L = 300 mm; N = 32 kW)

o Chic¢u diy.mm Lugng ép Lugng ¢p téng cong
SO lan cdn I
Trude cdn | Sau cdn Ah g% ¥g
1 10,0 8.5 1,5 15 15
2 8.5 6,0 25 294 16
3 6.0 4.0 2.0 333 60

Bang 9.5. Ché'do boi tron khi cdn kém va dong thar

N Thanh phan chil boi wen Cong dung

b | 8% sterin; 95% paraphin Cén néng

2 1 6% paraphin: 84% nbua thong

3 | 100% déu hoa Ciin ngudi bang kém vi déng thau

4 (2+ 4)% nhua théng Cdn ngudi bing kém

(96+98)%: diu hoa

5 | (15+20)% dau khodng;

(B0+85)% dfu hoa Cén bing dong thau mong

6 965 dau hoa: 4% axit 6léic.

. CAN NGUOI KEM TAM
1. Sythay déi ca Iy tinh cta kém khi can ngudi

Thuc t&€ cho thdy kém & trang thai ngudi (nhiét do trong phong),
sau khi dd qua bién dang (c6 t6 chitc da bién dang) méi cé thé tién hanh
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can nguoi ducce 16t Nghia 12 k&m sau khi dic khong nén ti€n hanh cin
ngudl ngay.

Khi cdn ngu6i kém tang bén khong nhi¢u nhd nhigt do két tinh lai
clia né thap (20°C). D6 14 sy khic nhau co ban giita kem va mot sO Kim
loai khdc. Hinh 9.2 cho thdy rd k&m dién phan tinh khiét khi ¢cin ngudi,
tré khang tirc thdi cuc dai dat khi lugng ¢ép Lén hon 40% (e = 40%) con
gidi han chay dat cuc dai ¢ luong €p khoang 30%. Né€u ta Liép tuc tang
luong ép thi cdc tri s& cua nd
s& giam. Ché do ép khi cin

ngudi ré rang anh huong truc Ng f‘;[ T+ 1P gg
tiép dén co 1y tinh cua k&m. G 16l 4ot A lae
Theo tic gid B.C. Chikhonop P & Toald] | 1,8
thi tréy khdng bién dang tiic ERIRE - | 3 8
thoi e ban ddu ctia kém tang g ;" J l > ';g]
len cling voi sy lang cua 2 5 T T l._—ll_“;; 5
lugng ép. NG dat tri s0 cuc dai E [ ] | T [ 2
khi luong ¢p 6% = 30% va  © 2 | —

gidm dén khi luong ¢p tang 10 2030 40 50 60 70 80 90
g% > 30%. SU giilll‘n nily Lugng ep trong 1dn can| £
khong rd rét lam khi tiép tye

) o X Hinh 9.2 Sy phu thude cotinh cia kémn vao
tang lugng ¢p riéng lén bao

fiecrmg 6p ricng {£5%) ki cdn ngnoi.
nhi¢u chang nira. Phor can @- Phoi ban dau ¢ chicu day omm.

ban diu cang mong thi (ra 2)- Phoi ban ddu cé chidu day dmm
khdng tic thoi cang cao.

Tinh da dang nhir trén cua (rd khdng bi€n dang tifc thti duge giai
thich bai sy nung ndng kém do két qua 10a nhiet khi bién dang deo (hiéu
ttng nhi¢t). Vi k&m co nhict do két tinh lai thap nén khi cdn ngudi nd
dong thoi xay ra hai qud trinh: 1ang bén (do bign cimg) va khir bén (do ket
tinh lai). Su khir bén hoan toan xay ra khi luong ép I6n hon 30% (16t nhat
14 g% = 50 =+ 70%).

Do gidn dai twong d6i 8% va do cing HB cla kém khi ¢dn ngudl
ciing thay ddi tuong tu nhu trg khing tic thoi.

Viéc can kém véi luong ép rieng 1dn (e% = 40%) bao dam nhin
duge tim k&m c6 16 chic dong nhdt, ¢6 he s dap thdp (o = 0,53 + 0.35),
nghia la cé kha nang dap sau, manh. Thyc {& cidc vo pin déu ché tao tu
phuong phdp dap sau (ép chay).
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2. Ché& db ép khi can ngudi kém tam (bang 9.6)

Nhu di phan tich k§ & muc 1. su thay déi co 1y tinh ciia kém khi
can ngudi thi k&m ting bén khong nhicu khi ¢an ngudi vi nd co nhict do
két tinh lai thap. Diéu d6 cho phép cdn kém vdi lugng ép 16n hon so véi
khi can cdc kim loai khdc. Trong lan cdn ddu 6 thé ép tdi 30 + 40%, sau
d6 luong ép giam dan d€ dam bdo do chinh xdc vé kich thudc va chit
luogng cla san pham.

Mat khic kém la kim loai mém, khi gia cong it bi bién cing
do d6 khi tinh todn ché do ép cé thé bo qua do nén dan hoi cua
truc. Khi cdn ngudi kém c6 béi tron bing ddu hoa thi l&y hé s6 ma sét
f£=0,12 +0,15. G6c an o dat t6i 8",

- Goe an o khi can duge tinh theo cong thire:
[o] = arctgt (8.1)
trong doé:
fa] - g6c @n cho phép (do).
f - hé s0 ma sdt giita kim loai va truc can.
- Lugng ép cyc dai cho phép tinh theo cong thite:
Ah,,, =D (l-cos[al]) (8.2)
trong do:
D - duong kinh truc can, mm.
[a] xem codng thire (8.1).
- Téc d6 khi cdn nguodi kém tdm tir 0,1 + 0,5 m/s.

Bing 9.6 cho ché do ép khi cdn ngudi k&m 1dm tir kich thude
(1.8 x 165) mm xudng (0.5 x 165) mm. San phim kém tdm sau khi
cén ngudi thudng ¢é chidu day tir (0,4 + 2) mm. D€ 1am sach hét cdc
I6p oxyt, ddu md, bui bam... tren bé mat k&m tdm sau khi cdn nguoi ¢o
thé dung phuong phdp tdm thyc. Dung dich tam thyc 13 axit H,80,
néng do6 (3 + 12)%. Nhiét do ctia dung dich khi tdim thuc (20 + 40°C)
thoi gian (dm thue (3 = 10) phit. Sau khi tdm thuc phai trung hoa kiém
(thudng 1a dung dich NaOH 5%). San phdm dugc ti€p tuc rita  qua
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nh, s&y kho va cét theo cong nghé sin xudt hoac don

nude néng, nude 1a
4i boc bang gidy chong Am v bao

dat hang. Khi van chuyén kém di xa, ph

quan noi kho rao.

Bdng 9.6. Ché'do ép khi cdn nguoi kén rdn
1ix kich thude (1.8 X 165) mm xuong (0,55 x 165) mm {rén may cdn hai tryc
D = 300 mm: L = 600 mm: N =40 kW.

L m—'p/_ﬁ_#_[—_.__-ll
ang € Toc dd
———a{ Goc dn o ¢ee

%

Chiéu diay,mm

Trudc can

cin, mfs

Sau cdn

S Van cén

4°4%
306
0,334
236/
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Chuong X

CAN NONG VA CAN NGUQI NIKEN

. NHUNG TINH CHAT €O BAN VA CONG DUNG CUA NIKEN

Nh& ¢6 nhitng tinh chdt ddc biét (6t ma niken duge ding rat rong
rii trong cong nghiép. Niken c6 tinh chéng an mon cao va on dink, ¢6 do
bén cao, ¢6 tinh déo @t va chiu gia cong dp lyc cling rt tot. Cc tam
niken vi bang niken dugc dung nhiéu trong k¥ thuat dién, vo tuyén, ma
niken, cong nghiép hod chat, v.v....

Nhiét do néng chay cua niken 1450°C, ti trong 8.8 G/em®. Trong
niken ¢6 cacbon, ltu huynh va 6xy. Nhing tap chat ndy l1am giam tinh
déo ciia niken do d6 khé gia cong bang dp lyc O trang thai ngudi ciing
nhu & trang thdi néng. Nhiét do U niken rat cao, khoang tir 750 + 850°C.
Diéu ding chii ¥ la oxyt niken rat kho hoa tan trong dung dich axat
H,S0,, vi vay thudng khong lam sach niken bing tim thuc ma bing
phuong phdp phay, bao hodc mai. Pé bao vé bé mat cha niken khoi bi
Oxy hod khi U, phdi i nd trong moi truding ¢6 chit bao vé hodc trong 1o
dién c6 khi bdo vé, ngudi ta thudng ding hén hop khi bao vé gém 5% khi
hydrd va 95% khi nito. Néu i trong 1o thit cong hay 1d budng thi phai phu
kin mot 16p than chi hoac than hoa trén bé mal cua niken khéng cho né
ti€p xudc vdi khong khi.

Niken t4m vi bang méng dugc cén Ur cdc thoi dic ban diu co
kich thude 1én [(100 + 130) x 270 x 700)] mm, tir niken dién phéan hoac
niken dang bot. Niken tdm, bing mong nhap cha Lién Xo (clt) ki hiéu
HD, HI11, HI12; HI13; HI14, v.v... Thanh phan cta niken mac H3 bao
gém: (Ni + Co) 99,98% trong dd Co > (,04%.

C < 0,0046% As < 0,0005%
Si < 0,0008% Sb < 0,0005%
P < 0,0003% 0, <0,006%
Fe < 0,005% H, < 0,0008%
Cu < 0,006% N, < 0,0002 %
Zn < 0,0006%

206



tinh khac nhau.

Bang 1U.1 cho co 1y unh cua mixen mac HILL; HI12; Hil3, HUl4
duge cin tir chiéu day 0,3 mm xudng cac chiéu day khic nhau va c6 co ly

Bdng 10.1. Mot 56 co Iy tink cia tdm niken cdn i niken

dién phdan day 0,3 mm

Ky hi¢u | Chicu day | Lugng Gidi han Gidi han &, Chiduy day sau
san pham ép 1ong hc‘:n oy, chiy o o cdc 1an cdn,
mimt e % kG/mm” kG/mm* min

HIT} 0,27 10 713 52.8 5.4 0,3-0,29-0,28
HI12 0,27 10 615 54,0 18.4 0,27
H[3 0,27 10 T o6l2 53,0 19,2
HIT4 0,27 10 59.8 53.2 19.6
HIT1 0,24 20 68.4 6l1.8 9.0 03-028-027
HIT2 0.24 20 68.9 533 9.1 0.26-0,25-0,24
HIT3 0,24 20 69 8 58,3 8.7
HI14 0,24 20 69,1 60,4 10.0
HIT$ 0,21 30 68.3 60,0 43 03-028-0.26
HIM2 0,21 30 69.0 64,0 4.4 0,25-0,24-023
HI3 0,21 30 74.0 67,2 4.0 0,22-021
HIT4 0,21 30 | 725 67.8 4,1
HIT1 0.18 40 74,2 67,0 2.4 0,3-0.28-0,26
HI12 0.18 40 747 67.5 3.2 0.25-024-0.23
HIT3 0,18 40 74.5 6R.0 3.8 022-020-0.19
HI14 0,138 40 76,7 660.8 2,8 018
HITIL 0,12 60 88.9 80.2 2,0 0,3-0,26-0,23
H1%2 0,12 60 854 50,2 1.8 0,20-0,17-0,14
HI13 0,12 60 88.8 83,1 0.8 0,12
HI14 0.12 60 88,1 78,0 0,7
HIT1 0,09 70 85,1 76,0 2.0 03-027-024
HIT12 0,09 10 91.0 335 1,0 021-0,18-0.15
HIT3 0.09 70 93.8 85,3 0.2 (,12-0,1-009
HIT4 0,09 70 92,9 852 0.8

[ ]
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1. CONG NGHE CAN BANG NIKEN DAY 0,1 MM

Da 6 cdc bang niken mong & dang cudn déu nhap tir nuée ngodi,
viéc luyén va dién phan niken ciing rat khé khan, cho nén xay dung mot
quy trinh cong nghé can bang niken déi véi ching ta van phai dira vao tai
liéu va kinh nghi¢m san xuat clia nude ngoat,

Dudi day la quy trinh cong nghé cin bang niken day 0,1 mm ciia
mot vai nudc trén the gidi va Lién X6 (ci):

- Nung thoi dic cé kich thuée (day x rong x dai ) [(100 + 130) x
270 x 700] mm trong 15 budng (c6 khi hodc chit bdo vé bé mat thoi dic)
161 nhiét 46 (1250 + 1300)°C.

- Can ndéng thoi dic thanh tiét dién (16 x 285) mm vdi 7 ldn cdn
trén may cdn hai truc. Nhiét do can tir (1100 + 1200)°C. Sau khi cdn xong
vat cdn duge cit ra 1am hai phdn bing nhau.

- La phiing tim niken c6 chiéu diy 16 mm vi phay haj mit ctia né
dé tam sach.

Lugng phay méi mat sau 1 mm, chiéu day tdm niken sau khi lim
sach 1a 14 mm.

- Cat diu dudi va mép tdm niken day 14 mm dé.

- Cdn ngudi tdm niken day 14 mm thanh tdm day 9 mm trén may
can hai truc ddo chiéu véi 5 lan can.

- U tam niken day 9 mm trong 10 dién ¢6 chat bao vé bé mat &
nhiét do (750 + 850)'C.

- Cén ngudi (Am niken day 9 mm xudéng 3 mm trén mdy cdn hai
truc dao chiéu véi 7 lan can.

- U tam niken (gidng nhu trén).

- Cat mép ngoai biang may cit dia va cit san pham c6 chiéu rong
Ia 270 mm.

- Can ngudi tdm niken day 3 mm xudng | mm trén mdy can hai
truc hodc bén truc dao chiéu,
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- UJ niken tdm (dang cu6n) day lmm & 1o gi€ng c6 chdt bao v¢ bé
miit & nhiet do (780 + 800)°C.

- Lam sach bé mit bang niken 1 mm vira O xong bang cic may
dinh béng co hoc.

- Cit mép bang niken bing mdy ct dia dé chiéu rong cua bing
con 260 mm.

- Kiém tra bé mat bang niken va [am sach lai (n€u can thi€t) biang
phuong phip nao hodc got di mot 16p mong trén bé mat coa bang niken.

- Cén nguoi bang niken day 1 mm xudng 0,6 mm trén mdy cdn
1am (bang) mong.

- Kiém tra vi 1am sach bé mat bang niken.

- Ti€p tuc cdn ngudi bang niken mong 0,6 mm, rong 260 mm
xudng (0,3 x 260) mm.

- Cit bang niken lam hai dé ti€p tuc cdn.
- U bang niken (giong nhu trén).

- Can ngudi bang niken tir kich thudc 0,3 x 260 mm ra san pham
¢6 kich thude 0,15 x 260 mm trén may can bang.

- U bang niken (giong nhu trén).

- Cén nguoi bang niken tur kich thude (0,15 x 260) mm ra san
phim ¢6 kich thude (0,1 x 260) mm.

_ Cit bang niken theo kich thudc quy dinh cua san pham bang
mdy cat dia.

- U bang niken (gi6ng nhu trén).
- Lam sach bang trén cac mdy lam sach.

- Kiém tra chat lugng, thir nghiém miu theo co 1y tinh quy dinh-
clia san pham va bao géi thanh pham.

Tai cdc co s& san xudt O ta da ti€n hanh can niken tam ¢6 kich
thude ( 10 x 90 x 120) mm xudng kich thude (1,5 x 90) mm & trang thdi
néng trén may cdn hai truc D = 100 mm, chiéu dai bé mat lam viéc
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L = 120 cong sudt dong co 1a 7 kW. Ciing trén may nay da cdn ngudi cac
t&m niken nhd cho cdc co s san xuat.

Niken 12 mot loai kim loai bi bi€én cing khd manh khi cén ngudi
(xem hinh 6.3) vi vay néu lugng ép téng Ze% dat trén 60% thi nén tién
hanh G trung gian dé né phuc héi va két tinh lai r6i méi ti€p tuc gia cong.
Gée an a, lugng ép cuc dai (Ah,,), s6 18n cdn (n) tinh theo cdc cong thitc
(8.1), (R.2y va (5.1).

. CAN TAM NIKEN TU BOT

Hién nay viéc cén va ép kim loai bot dang phé bién rong rdi trén
th€ giéi. Nam 1913 ngudi My di dua ra phuong phdp nay va ho da cén
thanh cong tdm kim loai tir hat kim loai dién phan. Viéc cdn va ép kim
loai bot di m& ra mot phuong phdp cong nghe tién ti€n dé ché tao céac
hop kim thudng va hop kim cing, dac biét 12 trong linh vuc ché tao cic
khuon kéo hop
kim cting BKS;
BK6, v.v.. dé
kéo day hoac dé
ch€ tao cic loai

khuon ép kim
loai. Hinh 10.1
la so do6 nguyén

Iy cdn kim loai Hinh 10.1. So d6 nguyén I can niken tit kim logi

phan dugc cén 1- niken bot ; 2- truc cdn
thanh tdm cDa a) c4n theo chiéu thing ding

: . b) cdn theo chiéu nam ngang
Lién Xo (cii) ¢o

ky hiéu TTHD; TTHK-1; TTHK-2, thanh phdn ciia chiing ghi & bang 102

Niken hat ¢6 kich thudc rat nho. Niken hat c4n tam k¢ hiéu [THD
¢6 do6 16n va thanh phin phéi li¢u nhu sau:

Hat c6 dolonduéi 45 um  =30%
Hat ¢6 46 16n tir (457 )pum - = 66% z=100%
Hat ¢6 do 16n 71pm = 4%
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Céc loai hat d€ cdn tdm niken c6 ki hiéu [THK-1 va TTHK-2 ¢6 do
I6n va thanh phan phdi liéu cho & bang 10.3.

Bdng 10.3. DBy 16n va thanh phdn phdi liéu hat niken dé can tém niken

Khéi luong Thinh phan % theo kich thudce
(*) glem’® <2pm | (2+3)um | B=SHum | B3=Num | (7+10pm | (10+20)um
2.8 21.5 18,0 29.0 17,0 13,5 1.0
2.5 393 20,4 204 12,3 58 1.8
1.8 71.7 17,7 8.9 2,0 0.2 -
(.3 85.3 13,0 1,7 - - -
L.0 96.1 3.8 - - - -

(*} Khéi lugng khi ritc (ray) bot kim loai dé cdn

DPuong kinh truc c¢dn D dung dé cdn kim loai bot lay theo cong
thie kinh nghié¢m sau:

trong do:

o]
[
2

h

= ———  mm
0,006 0,01

h - chiéu day cla tdm kim loai bot.
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