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LOI NOI DAU

San khi “S6 1ay sit dung thép thé gici” xudt bdn, ching 16i dad nhan
dige nhién thie, dién ctia déc gid hoi thém vé ndi dung ciing nhir nhitng v
kién hoan ngénh, bé sung noi dung cudn sdch thém phong phii, nhim sit
dung c6 hiéu qud va rthiét thire hon.

Viéc xudt bdn ldn dau con cé nhiéu sai s61 vé in dn, cdch trinh bay,
do vgy nhdn ldn 1di bdn nay, cdce tdc gid cé 101 xin 161 va chdn thanh cdm on
cdc ban doc gid, cde ban déng nghiép xa gin va ciing xin bay 16 niém xtic
dong vi tdc phdm ciia minh dd diege cdc ban dén nhdn mot cdch tran trong,
va nhur vdy cuon sdch phdn nao dd gép ich cho xd héi. Chiing t6i citng xin
dé'tén sach la “S6 1ay thép thé gici” trong Idn xudt bdn thit hai nay.

Hién nay, thi tricong vdi lidu gang thép dang hét sicc soi dong, khong
chi trong nitoc ma con trén cd thé gici. Viée gia nhdp T chite Thitong mai
thé gidi (WTO) ciia nicie ra dang 16i gdn, do vay viéc nhdn thite ddy dii vé
vdt ligu thép dé biél cach sit dung va qudn 1y xudt phdp khdn 1a vé cing cdn
thiét. Do diéu kién khdch quan, chiing 161 chi xin diege trd 1oi va bo sung mot
$6 noi dung sai:

Khi chon dé gidi thiéu nhitng mdc thép tiéu biéu thigmg sit dung, di
dd tham khdo nhiéu tdc phdm ctia midc ngodi va ciia cde ban déng nghiép,
niumg vdn con mang tinh “clii quan”, ¢é nhiéu mdc thép cde ban doc gid
khéng tim thdy. Mai logi lai ¢6 nhiéu mdc thép gidng nhiéu khdc it, nhiéu
mdc thep dd qud coit, do vdy cdc ban nén suy dién 1y cde mdc thép miée va
sau do dé' tim ra gidi phap.

La hop kim thi phdi ¢6 mot pham vi ham liegng nhdt dinh, pham vi
ham hitong dé la khde nhau véi méi loai thép, ddc biét la cde nguyén 16 vi
fwong. Co nhitng nguyén 16'1a thanh phdn qui cita mdc thép ndy, nhung lai ld
tap chdt c6 hai cho mdc thép khde. PE ginp cde ban hiéu cu thé hon xin moi
xem phu lue 7.

Trong ldn tai bdn nay chiing 16i gioi thiéu thém hai chuong: chifong
8 va chirong 9 vé phicong phdp biéu thi mde thép cria Han Qudc va Pai Loan
la hai miée doi tic ma Viét Nam dang ¢6 méi quan hé kinh 16 tiwong doi
nhién. Nhing do diéu kién thoi gian chiing 16i chi xin gidi thiéu tién chudn
thép khong gi va bén nhié, ddy la nhitng sdn phdm ma hai nwée nay dang
sdan xudt, chiém mér thi phdn lom trén thé gidi.

v

Chiing 161 ciing sita chita mot 56 sai sét cita ldn xudt bdn tricde.



Qui cdch rién chudn thép ciia cde nicée khong ngitng thay doi, nhiéu
mdc thép va logi thép méi da diege b6 sung. Cdc miec cong nghiép phdr 1rién
dang c6 xu thé" s6 hod mdc thép va logi thép dé tién phd cdp va sit dung.
Chdc chdn khong con ldn nita ky tie mdc thép sé ditoc so hod. Vi du, Trung
Quéc dd thanh 1dp mot uy ban nghién citu 56 hod tiéu chudn thép tir nam
1995, nay da cong bo' dé xin ¥ kién cho viéc thay doi.

Dt dd o& gdng sita chita sai sét trong ldn xudt bdn ddu tién va b
siung thém mot s6 kién thitc méi cho ldn tdi bdn nay, song chdc vdn chira thé
ddp itng ditge yéu cau ddy dit ciia cde doc gid va cde ban ding nghiép. Mot
lan nita chiing t6ixin diege thit 150 va chan thanh cdm on!

Cic tic gia
PGS. TS Ngé Tri Phac
GS.TS Tran Vin Bich



CACH SUDUNG SO TAY
A. N¢i dung ciia 50 tay

Cuon s6 tay giéi thiéu s liéu vé qui cach var liéu gang. thép
cua 9 quoc gia san xudt gang, thép hang dau thé gid va cde nude dang
su dung tieu chudn ISO. Tht tu sip xép mdc thép cua cic nude duoe
trinh bién theo hé thong tiéu chuan tuong tu, theo miic do quen thuoc
vol Vigt Nam tro di: Viét Nam, Lién bang Nga, Trung Quéc, 1S0.
Nhat Ban, Bidc, Phdp, Thuy Dién, Anh, My,

Chiong | gi6i thiéu va phan tich cdc phuong phdp biéu thi cac
mdc thép va gang clla ciac nude vi 10 chiic tiéu chuan quéc té 1SO. Pé
tién so sanh va dé nam bat duge qui ludt biéu thi mac thép vi gang ctia
cac nude, trude tién chiing 1ol gi61 thigu tém luge nhiing nét co ban
cua qui ludt bi¢u thi mdc thép v gang ctia Viét Nam hién dang duoc
st dung. Phuong phip biéu thi ducc giéi thieu o day cé tinh dai dién
cho phuong phip biéu thi cic loai mac thép trén thé gidi.

Cae chuong 2, 3 va 4 gidt thigu cic mac thép, thanh phin hoa
hoc, co tinh va cong nghe nhiét Juyén cua cdac nhom thép: thép két ciu,
thép khong gi, thép bén nhiét va hop kim bén nhiét, thép cong cu vi
hop kim cimg.

Cdace chong 5 va 6 gi6i thiéu thép dic va gang dic.

Chisong 7 gidi thiéu san pham, thanh phan hod hoc vi tinh
nang cua thép va hop kim lam que han.

Sau moi churong ¢é fiét ké ban déi chiéu cic mac thép va gang
cung loai cua ¢cdae nude va 1S0.

Trong phan phu lyc ¢é gidi thiéu cic cong thie 1y thuyét tinh
trong luong cita cdc loai thép, cdc ky hiéu xuat nhap khau vat lidu kim
loai ¢ling véi ban d6i chiéu thuit ngd vi ham ¥ thuong diing trong cac
vin ban thuyét minh xuit nhap khau sat thép. Ngodi ra, trong phin phu
Juc ¢on trinh bay cdc dinh nghia va thuat ngt chuyén mén vé phuong
phap san xuat, gia cong, tinh nang v...v cua thép va gang.

B. Phuong phdp xu ly dac biét trong viéc bién soan

1. Bé don gian hod cic chuong, cac dé muc. ching toi dua vao
phan thép két cdu o chuong 2 cdc loai thép 10 xo thép ¢ lan. thep hop
kim thap chong @n mon trong moi trutng hki quyén, thep dap ngudi va
thép bulong 6¢ vit (thép qui ché), thép diy xich, thép binh chia chiu up
luc, thép bén néng nhiét do thap... '



2. D¢ dam bio sy hoan chinb cla hé thong tieu chudn cing nhu
hoan chinh viéc tra ¢ifu. chiing 161 gop lai mot bo phan nhd mac thép
chuyeén dung vdi cic loai thép khdc ¢é lién quan nhicu véi nhau ma
ngudi s dung da quen.

3. 101 v6i mét s ticu chuan ci tuy di duge thay the hoan 10in
bang tiéu chudin mdi nhung vi do h¢ théng mac thép theo tiéu chuan ¢
da ¢6 thoi gian sur dung lau dai (thanh tap quan), d€ tién cho doc gia sir
dung ching t6i van dua vao.

C. Mot sd ¥ kién trong bien soan cuon sdch

5o

I. Nguyén tic bién soan la “chinh xdc, méi. tinh va thuc dung”
va no1 dung dugce 1dy tir ticu chudn gang thép dang hicn hanh cfia cic
nudc cong nghiép phat trién trén the gidi. Vi noi dung cta cudn sich
rdt do $6, cho nén ching toi chi gidi thiéu mot cdch ¢é lua chon thich
hop. itham cung cip cho déc gia nhiing théng tin that can thict khi can
xu 1y nhimg van dé chuyén mon. Néu muén hiéu duge mot cdch tudng
tan xin doc gia cin ¢ vao sd liéu tiéu chuan cla cac nguyén bin chinh
quobc.

2. Phan gidi thiéu qui cdch va tinh nang cha thép dic, gang diic
va co lmh dugc trich ra tir cac éu chuan ¢ lign quan dang si dung. o)
day. co thé xem 1a s0 li¢u ¢6 gid ti dé tham khao. Khi thay déi chidu
day cua vat dic s& 1a0 ra su thay déi vé co tinh. S& licu & day chi thich
hop vaéi cdc chi ti€t dic ¢6 hinh dang don gian, ¢6 chiéu day déng déu,
con doi véi cdce vat dic ¢ 101 gita, chi¢u diy khéng dong déu thi chi
¢6 gla tri Wwong tu dng véi cde chiéu day khic nhau. Thict k& vat dic
ncn can o vao gid tri do thuc cua bd miu va cac i lieu thamn khao
khac.

- Tiéu chudn gang thép ctla cdc nude lun luon thay déi va
fudn luon duge bo sung. do vay, can phdi duge bd sung vi déi méi.
Khi bién soan, do gidi han cta thoi gian (W khi bién soan téi thoi diém
Xudal ban) nén ¢4 the con ¢4 nhiing phan chua kip bé sung.

D. Cdc vdn dé can luu y khi tra citu hode doi chiéu so sénh
cdc mdc thép

1. 61 chiéu guan hé g }:Illcl cde mac thép cua cde nude chu yé
dua vao thanh phan hod hoc cia mic thép (con mot s6 thép phi hUp
kim thi dya vao do bén co tinh). nhung pham vi gidi han cia thanh
phan mdc thép khide nhau hodc 16 chic kim wwong khdc nhau, cdc nhin
t6 cong nghe san xudt va gia cong khic nhau v. v... déu ¢ thé dan dén
tinh néng khdc nhau hay néi mét cdch khac chat luong khic nhau. Do
vay, khi d6i chi¢u mdc thép chi ¢4 thé phan dnh méi quan hé twong
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quan vo1 nhau ma thoi, nhat la khi Ita chon mot méc thép cho mot
cong trinh (thong thudng cin phai qua thuc nghiém tdi méi can ci dé
lua chon).

2. Trong ban daéi chi¢u cdc mdc thép, néu thay xuat hién trudc
ky hiéu mdc thép c6 = = ™ tic Ia biéu thi dai bo phan thanh phan
nguyén t6 hod hoc tuong tu nhau, dé chi su khac biét 1a s& ¢6 mot
nguycn 16 ¢d biét nao dé ¢6 ham lugng cao hon hoic thap hon (hoac 1i
nguyén 16 hop kim vi luong).

3. Ban doi chidu cdc mdc gang dic chil y&u 14 can ¢ vao do
bén nén & day chi ¢6 thé phan dnh méi quan hé wong tr nhau ma thoi.
Khi lua chon can luu y rat ¢6 thé ¢6 mot (inh nang khéc nao dé xuét
hién ma dan dén sir khac nhau cha cdc mic thép.

4. Ban doi chi€u cdc mdc hop kim ciing chi y&u dua vio pham
vi st dung vi ldy tiéu chudn ciia [SO lam chudn. Mot mdc hop kim
cumg tdt ¢6 thé ¢6 nhiéu cong dung cho nén ¢é thé thdy mot méc hop
kim ciing trong ban déi chidu xuat hién 6 nhiéu noi.

5. Cdc dau cham (1) gifta cdc con 56 trong toan b ¢dc bang tir
chuong 2 wréd di ¢6 gid ui nhu ddu phay ().



Chuong 1

PHUGNG PHAP BIEU THI MAC THEP CUA
| CAC NUGC
1.1. Tiéu chuin mac thép cua Viét Nam

1.1.1. Khdi qudt vé phitong phdp biéu thi mdc thép theo tiéu
chudn Viét Nam (TCVN)

Phuong phép biéu thi mac thép qui dinh theo tiéu chudn Viét
Nam TCVN 1659 - 75 dua vao nguyén tac dung ky hiéu hod hoc cia
nguyén 15 bang chif La Tinh d€ chi nguyén t6 va chif s6 A Rap kém
theo dé chi ham lugng. Sau d6 c6 tén goi loai thép kém theo. VEé co
ban, tuong tu nhu phuong phap biéu thi méc thép cua Lién X0 cii hodc
cha Lién bang Nga hién nay va phuong phédp bicu thi mdc thép cua
Trung Quéc. Dén nay tiéu chudn vé thép cua Viét Nam con chua dé
¢ap dén nhiéu linh vuc nhat 1a loai thép hop kim va thép chuyén dung
nhu thép chong an mdn khi quyén, thép dé cat got, thép chong mai
mon cao... cho dén cac loai gang. Hién nay céc tiéu chuin niy dang
ducgc bd sung dan.

Thidy :
TCVN 1765 - 75 thép két cau cacbon thong dung.
TCVN 1766 - 75 thép két cdu cacbon chat lugng.
TCVN 1767 - 75 thép dan héi (16 xo0).
TCVN 1822 - 76 thép' dung cu (cong cu) cacbon.
TCVN 1823 - 76 thép dung cu (cong cu) hop kim.
TCVN 3104 - 79 thép két cdu hgp kim thap.
TCVN 2735 - 78 thép chong an mon va bén néng.
TCVN 1651 - 85 thép cot béténg cdn ndng.
TCVN 5709 - 93 thép két ciu ding trong xay dung v.v...
1.1.2. Phadn loai va biéu thi mac thép theo TCVN
1. Thép cacbon thong dung ' |
TCVN chia méde thép thanh 3 nhém A, Bva C.
Nhém A chi co tinh.
Nhém B chi thanh phan hod hoc.



Nhém C chi ¢a co tinh va thanh phan hod hoc.
Ky hiéu bi€u thi méc thép bing CT, ham ¥ C - cacbon, T - thép.

Mic thép thuéc nhém nao th trude ky hiéu mic thép cé ghi ky
hiéu nhém riéng: nhém A thi khéong ghi. Sau ky hiéu mac thép c¢6 2
chil s6 bi€u thi giéi han bén kéo 16i thidu cta mac thép d6 va don vj
tinh bang kG/mm~.

Cac mic thép cua céc nhém nhir sau:
Nhém A : CT31, CT33. CT34, CT38, CT42, CT51, CT61

Nhém B : BCT31, BCT33. BCT34, BCT38, BCT42, BCT51,
BCT61

Nhém C: CCT34, OCT38, CCT42, CCT52

Phuong phép khir 6xy clia cdc mac thép khong duoc biéu thi,
bdi vi vé nguyén tic c6 thé khir oxy bét ky & méac thép nao theo thoa
thuan clia ngudi san xudt va tieu ding.

Vidu

CT33 - thép cacbon thong dung nhém A(bio dam co tinh) theo
qui dinh c6 d6 bén kéo t6i thidu 1a 33 kG/ mm° .

BCT31 -thép cacbon théng dung nhém B (bao dam thanh phan hod
hoc theo qui dinh) cé d6 bén kéo 61 thiéu 31 kG/ mmSv...v.

2. Thép cacbon chdt luong

Duya vao ham luong Mn ¢6 trong méc thép nguoi ta chia thép
cacbon chat lugng ra 2 nhém: nhém chita Mn thudéng va nhém chita
Mn nang cao (ham luong trong khoéng 1 + 1,2%) ¢ thém ky hiéu Mn
sau mic thép. Ky hiéu méc thép }a “ C * biéu thi thép cacbon chit
lugng, sau ky hiéu mac thép c6 1 dén 2 chir s6 biéu thi ham luong
cacbon trung binh tinh theo phdn van. Cusi méc thép biéu thi phuong
phap khir oxy, khit lang: bo qua khéng ghi; khit s6i : > s *, khir nita lang

(13 CLY
1]

Vidu
C8, - thép cacbon chit luong ¢6 0,08% cacbon (trung binh) khir
oxy bang phuong phép khir séi.

C15Mn - thép cacbon chit luong cé ham luong Mn nang cao,
chita 0,15% cacbon (trung binh) khit 6xy bing phuong phdp lang.
Theo TCVN ¢6 22 méc thép cacbon chat lwong thuéc nhém 1 va 11
maéc thép cacbon chat lugng thudéc nhém 2.
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3. Thép do bén cao

Mic thép nay gém 2 phén: 2 chit s6 ding ddu biéu thi ham luong
cacbon trung binh theo phén van va k¢ hiéu chi nguyén t6 hop kim dimg
sau dé thudmg 1a Mn, Cr, Si, Ni...Sau nguyén t6 hop kim khong 6 chit s&
biéu thi ham lugng trung binh cba nguyén 6 46, néu ham luong khoang
1%, con vuot quéd 1,5% thi thém s6 2. Qui luat biéu thi cling nhu déi vél
thép hgp kim ndéi chung. -

Vi du: thép 14Mn - thép chita cacbon trung binh 0,14% va ham
luong Mn khoang 1%, thép 14Mn2 c6 ham luong Mn t6i 1,6%. Dac diém
ctia loai thép nay 12 do bén cao va chia ra nhiéu cap do bén. Cip do bén
thap nhét cda thép nay ciing 16n hon 50% cap do bén thap nhit tuong ting
ctia thép cacbon thong dung. Thép hop kim thép dé bén cao thudc loai
thép chit luogng c6 ham luong photpho P < 0,035% va luu huynh
S < 0.040%. Thép hop kim thap c6 tinh chéng an mon khi quyén tot.

4. Tﬁép chuyén dung

Thép chuyén diing gém thép cSt bétong va thép ket cfu cacbon.

«) Thép cot bétong

Thép duoc chia 1am 4 nhém : CI, CII, CII, CIV, trong d6 CI 1a

thép tron tron, con CII + CIV thudng la thép vén (c6 gan). Tat nhién thép
6t betong von 12 thép cacbon thong dung CT.

Thép cot bétong nhém CI ¢é cic méc: CT33-3, CT33n3, CT33s3
cia nhém A va CCT33-3, CCT33n2 , CCT33s3 cha nhém C. S8 3 sau
ciing chia méc thép nhém A la chi cdc chi tiéu o, G5 (To) va thir uén
nguoi phai dat yéu cu. Con trong nhém C chit s 2 chi cdc chi tiéu thanh
phén hod hoc, co tinh: 5, G va thit uén ngudi, con s0 3 khéc s6 2 1a thém
thixr d¢ dai va dap.

Thép c6t bétong nhém CII ché tao tir cdc mdc thép nhém CCT51-
2 hoac CCT51n2.

Thép ¢t bétong nhém CIII duge ché tao tir thép hop kim thap do
bén cao véi:

- ¢ 6-9mm1a25Mn25;, 35MnSi va 18MnSi,
- ¢ =10 - 40 mm la cdc mac thép 25Mn2Si va 35MnSi.

Thép c6t bétong nhém CIV véi ¢ 10 - 18 mm duge ché tao tir mac
thép hop kim thap: 20GMn22r. '
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b) Thép két cdu cacbon hodc thép dan hdi (thép 16 xo)

Loai thép nay dugc bicu thi nhu thép hop kim thap va thép
cacbon chat lugng.

5. Cdc logi thép khong gi, bén nhiét

Day 1a loai thép hop kim cao biéu thi nhu thép hop kim. Hién
nay theo TCVN ¢6 23 mac rat chung chung, khéng phan biét 1o rang
nhu thép clia Lién bang Nga vi clia Trung Qudc.

6. Thép dung cu (cong cu)

Hién nay méi ¢6 TCVN vé thép dung cy (cong cu) cacbon va
thép dung cu (cong cu) hgp kim ma chua cé tiéu chudn TCYN vé thép
£16 va hop kim cing. '

a) Thép dung cu (cong cu) cacbon

Thép cong cu cacbon duge ky hiéu “CD“ (C - cacbon, D
- dung cu) sau dé 12 céc chit s6 (2 dén 3 chit s6) chi ham lrgng cacbon
trung binh theo phan van, néu ham luong Mn trén 0,35% thi thém chit
Mn (nhung ham luong Mn khong duogc vugt qua 0,60%), cudi mdc
thép c6 chit A chi chat lugng cao. Nhu vdy, thép dung cu (céng cu)
cacbon ¢6 2 nhém: nhém chat lugng 16t (khong c6 A) va chat luong
cao (c6 A d cudi).

b) Thép dung cu (cong cu) hop kim

Trong méc thép, 2 hodc 3 chit s6 diu chi ham luong cacbon
trung binh tinh theo phan van, sau d6 1a ky hiéu nguyén t6 hgp kim
chinh va chit s6 keém theo, néu ¢, chi ham lugng phén tram con khong
c6 chi khodng 1%. Dé6i véi loat thép hop kim cao déu c6 ché dé nhiét
luyén kém theo va pham vi sir dung.

7. Cdc loai thép khdc

Thép 6 lan, thép chiu lyc, thép néi hai, ... theo céc tiéu chuin:

1658 - 87, 1660 - 87, 1811 - 76, 1765 - 75, 1766 - 75... duoc qui dinh
tuong tu nhu ctia Lién bang Nga.

L.2. Tiéu chuin méc thép cla Lién bang Nga

1.2.1. Gidi thiéu phuong phdp biéu thi mdc thép theo tiéu
chudn ciia Lién bang T'OCT

T'OCT ky hiéu ti¢u chudn ctia Lien X6 cii. Hién nay Lién bang
Nga va cdc qudc gia doc 1ap SNG van ding ky hiéu nay lam ky hiéu
tiéu chudn cho quéc gia minh. Phuong phdp bidu thi mdc gang thép
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theo tiéu chudn FOCT co ban 1a phuong phdp bidu thi méc thép cha
Viét Nam va Trung Qudc dang diing chi c6 mét s& it méc thép la ngoai
k. Tén va cong dung cia nguyén t6 hoa hoc trong méc thép ciia Nga
déu sir dung chir cdi ti€ng Nga d€ biéu thi (xem béang 1.1).

Bang 1.1. Chit cdi tiéng Nga bidu thi tén nguyén t6

hop kim trong mdc thép

Ki hiéu Tén nguyén (8 hop kim Chi cdi La Tinh (1)
thay thé| Tigng Nga Tiéng Viet va ki kiéu hod hoc tuong Gng
A A3or Nita (N) A
(=] Huobui Nigbi (Nb) B
B Bonbdpam | Vénfram (W) \Y%
r Mapraney Mangan (Mn) G
a Meab Péng (Cu) D
K KoBanbt Coban (Co) K
M MonuBaeHn | Molipden (Mo) M
H Hukene Niken {Ni) N
1 Pocdop Phét pho (P) P
P Bop Bo (B) R
c KpemHuii Silic (Si) 5
T Tutax Ti tan (Ti} T
Y Yrnepoa Cacborr (C) U
D BaHagwii Vanadi (V) F
X Xpom Crom (Cr) Ch

LInpkoHuiA Ziconi (Zn) -

0 AMOMUHWA | Nhoam (Al) Ju
Ghi chii: (1): Chit cdi La Tinh thudng dugc ding tfrong cdc mdc thép theo1_
rocT. i

Chir cdi thay the thuong ding trudc hodc sau clia k¥ hieu mac
thép (bang 1.2). '
Bang 1.2. Chir cdi ditng trude hoiic sau

thuong ding trong ky hiéu mdc thép

Chitcat] Y nghia tigng Viee! Trude l Chircdi| ¥ nghianeng | Trude
Nga hodc sau Nga Viet hoac sau
Cr Thép (thép cacbon)| Trrdec AC Thép dé cit got | Trude
thong dung chira chi
Kri Thép séi Sau A Thép dé cat got | Trude
chita luu huynh
nc Thép nira soi Sau y Thépdung cu | Trude
cachon :
cn: Thép ldng Sau 11} Thép & lan Truée
A Thépchativong | Sau || E Thép tr Trudc
1Lt Thép chat lugng Sau CB Thép que han | Trudc
cao
Mrt Theép day {(son) Sau n Thép diic ] Sau
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Doi khi trong tiéu chudn I'OCT hodc trong sdch bdo tiéng Nga
¢6 thé gap mot s& méac thép cli, thudng viél trong ddu mdc ding sau
mac thép chinh, ky hiéu thuong dung vi ¥ nghia cha ching nhu sau:

#1: thép khéng gi crom-niken.

2K: thép khong gi crom va thép bén nhiéu.

3: thép dung trong cong nghiép dién.

Ou: méc thép nghién ciu thi nghiém.

OIT: méac thép thi nghiém cong nghiép.

Dang sau nhimg ky hiéu nay 1a chit s6 (hoac s6 thit ), vi du:
AIT (tuong duong v6i 1Cr18Ni9Ti ciia Viet Nam hodc Trung Qudc),
AN107(tkc 1a 40X10C2M cua Nga), 2M288 (tic 13 07X16H6 cua
Nga), 3310 (thép cong nghiép dién) v.v.

1.2.2. Phiuong phdp biéu thi mdc thép theo tiéu chudn TOCT

1. Thép cacbon thong dung

Tieu chudn TOCT trudc day chia thép cacbon thong dung
thanh 3 loai: A, B, B. Tiéu chudn I'OCT 380-88 dugc cong bo gan day
khong chia mdc thép thanh 3 loai trén va ciing khong thé hién loai 1o
luyén. Phuong phép bi€u thi mic thep cha ching 1a: Ping dau mac

thép (bo phan chi thé) 1a Cr, chu’ s6 dang sau 1 + 6 biéu thi hang muc
chat lugng phdi dam bao.

Cr O: thép ¢6 ham luong luu huynh, photpho vugt qui dinh
Crl: ddm bao o, 6, ,8 va tinh uén ngudi

Cr 2: déng thdi con ddm bdo thanh phin héa hoc

Cr 3 + 6: dong thoi con dam bao do va dap,

trong doé:

C1 3: ¢ nhiét do +20'C
Cr4: & nhiét d6 -20°C

Cr 5: qua xir 1f thai hiéu (d6i véi thép tdm van 13 nhiét do

+20°C)
Cr 6: & nhiét do - 40°C (chi diing cho thép tam)
Dé biéu thi phuong phép khir 6xy khéc nhau, hau 18 mic thép

co cdc ky hiéu sau:
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KI1: thép séi.

[1C: thép nira séi

CIT: thép ling

. D61 v6i thép c6 ham luong mangan tuong déi cao thi gilfa s§
thue tr (chif s6) va ky hiéu & hau t6 c6 chit cai I". Vi du: Cr.2['CII- biéu
thi thép lang s6 2 c6 ham lugng mangan kh4 cao.

Nhung phuong phap biéu thi mac thép ciia thép thong dung néi
trén la phuong phdp mang tinh tam théi. Trong mét s6 tiéu chuin
'OCT duoc cong b6 trong nhiing nam gin day da sir dung giéi han
dudi cia do bén chay dé két hop véi méc thép tieu chuin qudc t€ 1SO.
Vi du d6i chi€u méc thép méi va méc thép cii theo tiéu chudn
TOCT 27772-88 (bang 1.3). o

Bang 1.8. So sdnh mdc thép cii va mdc thép mai

Midc thép méi Mg thép ci |

C235 CT.3KIT2

C245 CT.3I0Cs, CT.3CIT5

kC255 CT.3ITIC, CT.3ICII

C275 CT.3TIC

C285 CT.3CT1, CT.AICTE, CT.3I'TIC
Vi die: Méc thép moi €235, biéu thi o > 235MPa. Chit s6 2 va 5 & cudi mic
thép <ii [ phu thém d€ bao dim yéu cdu ciia loai thép do.

2. Thép két cdu cacbon chat lupng

Mic thép cia thép két cdu cacbon chat luong (bo phan chu thé)
14y ham luong cacbon trung binh (w¢) dé biéu thi. Néu ham lugng
Mangan trong thép tuong déi cao thi ghi them ky hiéu “T™ (mangan).
Thép chat lwong cao ¢6 ham luong Iuu huynh, phét pho trong thép kha
thép thi thém chit cii A ¢ hau t6. Ding sau chif s6 clia mic thép soi va
thép nita s6i c6 ky hiéu KII va ITC, thép ling thi khong cédn ky hiéu.

Vidu: 10KII- thép soi chat lu[jng chita cacbon trung binh o 1a
0,10%:; 10 - thép lang cacbon chat luong chita cacbon trung binh o 14
0,10%;

30I"- thép cdcbon chit luong chia cacbon trung binh . la
0,30%, ham Juong mangan tuong déi cao; '

45A - thép cacbon chét Juong cao chira cacbon tfrung binh w12
0.45%.
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3. Thép hop kim thdp dé bén cao

Dé théng nhat véi tiéu chudn qudc t€ ISO, trong tiéu chuin
thép do bén cao cdn néng (FOCT 19281-89) di thay déi mac thép
bing cdch ding gidi han chay (d6 bén chay) dé biéu thi. Hién nay ¢6 9
maéc thép vdi cdc cap do bén la 263, 295, 315, 325, 345, 355, 375, 390,
440, tat ca déu dung don vi la MPa.

Trong tiéu chudn da gil lai hé thong thanh phin héa hoc biéu
thi truGc day. Mdc thép bao gém chit s6 biéu thi ham luong cacbon
trung binh (0. %x100), nguyén 16 hgp kim (chit cdi} va ham lugng
(chit s6) hgp thanh. Khi ham lutmg nguyén t0 hop kim 21,45% thi
dang sau chif cdi chi nguycn t& d6 ¢6 ghi s6 2 néu <1,45% thi khong
ghi s6 ma chi ghi chif cdi clia nguyén t4.

Vidu: 18M2A®[ biéu thi thép hop kim thap chita 0 < 0,14%
+0,22%, 0y, < 1,30% + 1,70%, déng thdi ¢6 chifa Al, V, Cu.

4. Thép chuyén diung

Trong thép hop kim thip va thép cacbon déu c6 mot phan cha
thép thong dung va thép chuyén diing. Thép chuyén dung la loai thép
¢6 cong dung chuyen nganh, nhu: thép cbt bétong, thép ding ché tao

tau thuyén, lhep noi hoi, thép ding lam cdu, thép dang lam dudng sit
V. V.

a) Thép cot bétong

Trong tieu chudn FOCT 5781 c6 11 méc thép, déu 1 thép hop
kim thap, phuong phdp biéu thi clia ching giéng v6i phuong phap
dung thanh phdn héa hoc dé biéu thi thép hop kim thap dé bén cao
théng dung.

b) Thép ding ché tao 1au thuyén

Trong tiéu chudn FOCT 5521 ¢6 2 loai déu c6 tinh han diing
trong két cdu than thuyén. Mot loai 13 thép do bén thong thudng, ¢ 4
mac thép A, B, D, E, C, gi6i han chay cha chiing déu 12 235MPa; mot
loai 1a thep do bén cao, mac thép 1a A x x, D x x, E x x. Trong dé x x
bi€u thi cdp d6 bén, vi du A32 biéu thi cap 32 kG (tifc 1a 315MPa),
D40 biéu thi cip 40 kG (titc 1a 395MPa).

c) Thép néi hoi

Mic thép cacbon ding cho néi hoi ¢4 thém hau t6 K, vi du
15K, 20K, con méc thép hop kim khong ¢6 hau 16, vi du 12XM.

d) Thép ding lam cdu
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Trong ti¢u chudn thép dung cho ket cau cau (TOCT 6713) ¢6 3
mac thép, déu 1a thép hop kim thap. phuong phdp biéu thi méc thép
giong v&i phuong phap biéu thi thép hop kim thidp do bén cao thong
dung.

¢) Thép ding fam ditong sai

Mdc thép cuia thép duong ray (TOCT 9960} [a M x x (n), trong
d6 x x biéu thi ham luong cacbon trung binh (0 %x 100}, (n) dung chir
cdi dé biéu thi nguyén ta hop kim vi lugng, vi du M73T (chia Th).

Thép dung ché tao bdnh xe, vanh xe. mayo xe van chua hinh
thanh nhém ma mde thép theo ticu chuan FTOCT 398 va FOCT 10791
chi diing 6 thit ty 1. 2 dé biéu thi.

5. Thép két cau hop kim va thép lo xo

Mdc thép ctia 2 loai thép nay ding chit s6 biéu thi ham luong
cachon trung binh (% x 100}, do chit cii biéu thi nguyén to hUp kim
va him luong (chi $6) hop thanh. Nguycn tic biéu thi nguyén 16 hop
kim gidng véi phuong phdp biéu thi cha thép hop kim thip do bén cuo.
Do hai loai thép nay déu la thép chat luong va thép chat Juong cuo.
chinh vi vay d61 véi méc thép chit lugng cao ¢6 thém hau 16 A dé phan
biat. vi du 30XICA. 60C2IA.

6. Thép dé cdt got

Chit cdi ditng ddu clia miéc thép dé cat got ¢6 2 loai: chir A bicu
thi thép dé cit got chia luu huynh: AC bicu thi thép dé cit got chua
chi; sau dé 13 ham lugng cacbon trung binh (o %x100). Déi véi thép
dé cit got chita luu huynh, mangan ma ham lugng mangan khd cao thi
dang sau chit 56 them chit [. Vi du: A400  1a thép dé cat got ¢d ham
lugng Mn khi cao. ham luegng cacbon trung binh o = 0.40%..

Thép dé cat got chida chi duge chia thanh thép cacbon va thep
hop kim. trong d6 mic thép cachon do AC + ham lugng cacbon trung
binh {chit $6) tac thanh; méac thép hop kim (vi du nhu AC20XTTHM),
ngoai viée bigu thi ham lugng cacbon trung binh 12 0,20% ra, con ghi
kv hiéu cia nguyén 18 hop kim v ham lugng cua no.

7. Thép ¢ lin cacbon crom cao

Piing dau médc thép 6 lan cacbon crom cao la chi cai UL ham
luong cachon khong ghi. ham luong crom dugc biéu thi bang gid tri
trung binh (o, % x 10). Vidu: W X35 - biéu thi thép 6 lan chia o,
trung binh 1a 1.5%. D6i vai thép ¢é ham lugng silic va mangan cao thi
shi 18 ki hiéu nguyen t6 CI, vi dy LUX15CT.
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8. Thép dung cu (cong cu)

Sau day s€ l4n lugt gidi thieu phuong phip biéu thi mic thép
cua thép dung cu cicbon, thép dung cu hop kim va thép gi6.

a) Thép dung cu cachon

Ding ddu mac thép cua thép dung cu cdcbon 13 chit cdi Yy
dang sau bi€u thi ham lugng cacbon binh quan (wc% x 10) dé biéu thi.
Vidu: y7 - thép dung cu cécbon chita Oc trung binh 13 0,7%. Néu ham
lwong mangan trong thép tuong déi cao thi thém ky hiéu nguyén to
“I""; thép dung cu cdcbon chat lrong cao thi thém hau t6 “A™. Vi du:
Y8I'A - thép dung cu cdcbon chat luong cao chita @ trung binh Ia
0.8% va chita ham lugng mangan kha cao.

b) Thép dung cy hop kim

Phuong phap biéu thi nguyen t6 hop kim gidng véi thép két cdu
hop kim, chi cé biéu thi ham luong cacbon khac nhau. Déi véi thép
chada ham luong cacbon > 1,0% thi khong ghi 16 ham luong cacbon, vi
du: XBI', X12M®. D6i véi thép chira ham luong cdcbon trung binh <
1.0% thi ding ham lugng cicbon trung binh (w, % x 10) dé bicu thi, vi
du: 3X3B8® - thép dung cu hop kim cé o, = 0,27% ~ 0,33%, W, =
2.0% ~ 2,5%, 0y =7,5% ~ 8,5%, v, = 0,20 ~ 0,5%. Thép dung cu hop
kim khoéng ¢6 loai thép chat luong va thép chét luong cao, cho nén tit
ca méc thép khong them hau 6 “A”.

cj Thép gic

Ngoai mdc thép cd biét ra, thép gi6 khong chi ham luong
cacbon, thong thudng chi ky hién ham lugng cia cic nguyén
vonphoram, mélipden, vanadium, coban. Buing dau mic thép 1a chix
cdi “P” biéu thj thép gi6, chir s6 sau dé bidu thi phan trim ham luong
tring binh cda vénphoram. Vi du: P18 - thép gi6 chita W trung binh 1a
18%, tuong duong véi thép WI8CrdV ciia Trung Quéc (GB). Dai véi
thép chita mélipden, coban vi chita vanadium v&i him luong cao thi
1an luot dung chit cdi “M™, “K”, “®" va chit s sau chit cii d& biéu thi
ham luong dé6. Vi du: P18K5®32 - thép gi6 chita trung binh o, =18%.
W, = 5% ~2,5%, o, = 2%.

D61 véi mot s6 mac thép cao téc, trude day thuong diing cdch
vi€t tar d¢ biéu thi , vi du: “P18K5" viét tit thanh “PK5; “P18K10™
viét tat thanh “PK10”. Cin luu ¥ diém nay khi tra mdc thép.
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9. Thép khong gi va thép hén nhiét

Phuong phdp bi¢u thi mac thép khong gi va thép bén nhiét vé
ca ban giéng voi phuong phip biéu thi thép két cau hop kim. Nhiing
ky hiéu chit cdi dung dé biéu thi nguyén 16 hop kim trong mdc thép
duge ghi trong bang 1.1; ham lugng cacbon (C) thuong duge bicu thi
bang ham lugng trung binh (w:% x 100), ham lugng cacbon cuc thap
cang nhur vay.

Phiuong phap biéu thi mac thép cil trude day thuong khéng ky
hiéu ham lugng cacbon: khi ¢an thi€t, dung ham lugng cacbon trung
binh (»% x 100) d¢ bicu thi; déi vé6i thép khong gi cacbon cuc thip
ding chir s¢ 00" dé biéu thi. Xem bang 1.4. ¢é thé thay ré su khac
biét gilta mac thép cd va mic thép mai.

Bang 1.4. Su khdc nhau gitta mdc thép ¢t va mdc thép méi

ch [hép maoi N Mac thép ci ]
O3XT16HISM3 ” OOX16H15M3 B
OSN22HOT 0X22115T
13X 14113B2DP X14HB®DP
15X5M : X5M
| 30X13 L 3X13
40X9C2 | 4X5C2

Ngoai ra, trude day ciing ding chir cdi 3K hoic X dé bicu thi
thép khong gi crom, dung chit cdi 34 hoac A d€ biéu thi thép khong
gi crom-niken.

10. Hop kim chiu dn mon va hop kim bén nhiét

Mdc ctia 2 loai hop kim nay van dugc biéu thi theo phuong
phap trudc day (khong chi ra ham lugng cacbon). Déi véi nguyén 6
hop kim, chit y&u bieu thi nguyén t6 niken va ham lugng cua nd. con
cac nguyén t6 hop kim khdc chi biéu thi chit cdi. khéng biéu thi ham
luong. Vi du: Mac hop kim XH405, XH77BTHO, XH85MIKO v.v.

11. Hop kim dién tré cao

Fhuong phdp biéu thi co ban gidng véi thép kél cau hop kim.,
nhung ham luong cacbon thudmg khong duge thé hién, vi du X20HS0.
Néu hop kim ¢6 ham luong cacbon < 0,70% thi dung chit s6 0 d¢ bidu
thi ham fuong cacbon, vi dy 0X25H05A,
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12. Thép que han va thép ditng cho han dip

bung dau mac thép que han 1a chir C-. ditng ddu miéc thép cha
thép ding cho han dap lai 1a chir Hn-. Hai loai thép ndy vé co ban bao
gom thép cacbon chdl lugng, thép hop Kim thap do bén cao . thép kél
cau hop kim, thép khong gi bén nhiét, hgp kim chiu an mon va thép
gig v.v... Phuong phdp bicu thi tuong duong véi cic loai thép trén.
dong thm gilia chir ¢di 1ién 16 va méc thép phld sau ¢ mot dau ngang

phan céich, dé biéu th: su khic bict. Vi du: Cr-18X[CA, Hn-P6M3
VoLV

[3. Thép dung trong cong nghiép dién
Mic thép do 4 chil $6 cau thanh, ¥ nghia cla chir s6 nhur sau;

+ Chir 56 thit nhat dé phén loat: 1- thép silic khong dinh hudng cdn
ndéng; 2- thép silic khong dinh hudng cén nguéi: 3 - thép silic dinh
hudng cdn nguoi.

+ Chil 56 thd hai bicu thi ham lugng silic % (theo trong lugng): O :
< 040: 1 >040 + 0.80; 2:>0.80 +>1,80; 3: 1,80 +>2.80: 4 : 2,80 =
3.80; 3:>3.80 + 4,80.

+ Chﬁ’ 50 thi ba bicu lhi nhom tir tinh: 0 - nhém ¢6 tri 6 t6n hao
[Gi P‘ gis |- 0hom Py o002 - nhém Py, hode P00 6 - nhém cudng
do cam tng 1ir cua (it trudng yéu, thc la B, 2 7 - nhém cudng do cam
ng tr cua tr trudng trung binh. tirc 12 B, hoac B..

+ Chit 50 thit tu thudng [a 6 thi w.

Phuong phdp bi€u thi mdc thép cii khong gidng nhau hodn toan.
dirng ddu la chit cai 3, dang sau do 2 chi¥ 6 hodc 4 chit $6 cdu thanh.
trong do. chit so thir nhat (1 + 4) biéu thi dang cap him luong silic;
chir s6 thit hai {1 + 4) bi¢u thi tinh nang di¢n tir; chit 6 thit ba vi tha
tu (0. 00) bi¢u thi mic do dinh huéng hat tinh thé cla thép silic can
nguci. D61 chi¢u mac thép cii va mdc thép mdi ¢6 thé thdy duse méi
quan hé va su khdc biét trong phuong phdp biéu thi (bang 1.5).
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Bang 1.5. Déi chiéu cdc mdc thép ci va mdi
cua Lién bang Nga ding trong cong nghiép dién

Mac thép mér | Mdc thép cii Mac thép mdi Mdc thép cl K
1211 311 2111 31000
1212 822 2311 32200
1413 333 2411 33100
1514 3434 3311 3411
2011 30100 3424 3360A
. {

14, Hop kim chinh xdc

Phuong phdp bi€u thi méc clia hop kim chinh xic duge chia
thanh 2 hé théng: M6t h¢ thong 1a hop kim dién w6 cao, phuong phip
bi€u thi mdc giéng nhu & rén; mot hé théng bao gdm 6 loai hop kim
chinh xac, uic 1a hop kim tir y&€u, hgp kim tir cing, hop kim dén né,
hop kim dan héi, hop kim siéu din, kim loai kép (duplex metal).
Phuong phdp biéu thi méc hgp kim nhu sau:

Mic thong thuong do chit 6 (ham lugng trung binh cia
nguyén t& chinh) va ky hiéu chir cdi (cdc nguyén 6 hgp kim) hop
thanh.Vi du: 34HKM - biéu thi chita nguyén t6 chinh I Ni, , = 34%
(ham lugng trung binh); ngoai ra con ¢é @, = 28,5% + 30,0% va w,,,=
2,8% + 3.2%, chi biéu thi ky hiéu nguyén t6 ma khong biéu thi ham
lugng. Néu khong c6 su tring 1dp v6i mdc can bén, thi ¢6 thé luoc bod
di, gidng nhu vi du néu trén. Vidu: 35KX4D, 35KXB0, 36KX8D, vi 1
ddy mdc ¢6 ham luogng vanadium (P} khdc nhau, cho nén phai thé hién
ré ham Juong vanadi. Can chi ¥ trong mdc hgp kim chinh xdc, trude
tién phai thé hién ham lugng, sau dé méi thé hién ky hiéu nguyen 16
hop kim, phuong phip nay khong giong v&i phuong phap biéu thi
nguyén t6 hop kim trong méc thép cla thép hop kim.,

Két cdu cua kim loai kép c6 2 16p hoac 3 16p, méc cha né ding
TB x X x/x x dé biéu thi, TB biu thi kim loai kép, 3 chif s6 va 2 chir s&
dang sau bi€u thi kim loai hoac hop kim khdc nhau. Vi du: TB120/11,
biéu thi kim loai kép do 190 (déng thau) va 36H ghép lai.
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15. Thép dic

Do céc loai thép déu c6 chi tiét thép dvic, mac thép clia thép
dic la mac thép cia cdc loai thép tuong img kém theo chit ¢4i hau 6
N. Vidy: 31T - biéu thi thép déic cacbon 35;20X 1311 - biéu thi thép dic
khong gi 20X13.

16. Gang dac

Mic cuia gang xdm diing CY x x dé bicu thi, vi du CH15 - bidy
thi gang xdm c6 0,2150MPa.

Mic cua gang cau ding BY x x dé bicu thi, vi du BY35 - bidu
thi gang cau cé 0,2350MPa.

Mic cla gang duc 6 tinh rén dimg KM x x dé bicu thi, vi du
K433-8 biéu thi gang ddc c6 tinh rén ¢6 0, > 325MPa va 5 >8%.

Méc cua gang dic chéng mai mon dung AYC-x, AYB-x,
AYK-x dé biéu thi. Trong d6, C - Grafit dang taém mau xam; B - Grafit
dang cdu; K - Grafit dang soi kéo dai; x - s8 thit te. Vi du: AMC-5,
AYB-1, AHK-2 v.v.

Chit cdi tién 16 ctia mac gang dic hop kim 13 Y, ding sau bicu
thi nguyén & hop kim va ham luong trung binh cla nguyén & dg.
phuong phap bigu thi vé co ban giong véi phuong phap bicu thi mac
thép cua thép hop kim, nhung khong thé hién ham luong cacbon. Vi
du: HX28 la gang diic crom cao; MM8[3 |a gang dic mangan cao chita
dong; HH2X 1a gang diic niken thap. '

1.3. Tiéu chuan mac thép cia Trung Quéc

1.3.1 Khdi qudt vé phiwong phdp biéu thi mdc thép theo tiéu
chudn GB (Trung Quoc) :

Phuong phép biéu thi mac thép cta Trung Quéc dugc can cif
theo quy dinh cia “Phuong phdp biéu thi mdc san phiam gang thép”
(GB221-79} trong tiéu chudn quoc gia vi st dung nguyén tic kel hgp
gida chir cdi phién am Han ngit, ky hiéu hod hoc va céc chit s6 A Rap.

1. Nguyén t6 hod hoc trong mdc thép

Sir dung ky hi¢u hod hoc qudc t&,RE dé bidu thi nguyén 6 dat
hi¢ém hén hop (biang 1.6).

22



Bang 1.6. Ky hiéu nguyén 16 hod hoc

Tén , K¥ hicsr Tén ) Ky hieu|| Tén nguvén t3) Ky hidu
nguyen iG HEHYCR 1 REUYON 13| nguyén HEHYEN teF
hod hov t6 hod hod hoc
hoc
Sar Fe i Liti Li Actini Ac
Mangan | Mn Berili Be | Borum B
Crom Cr Magié Mg Carbon C
Niken Ni Canxi Ca Silic St
Coban Co Dicdni Zr Seien Se
bBong Cu Thiée Sn Telu Te
Vonfram | W Chi Pb i Arsanic As
Molipden | Mo Bitmut Bi Ltta huynh 5
Vanadium| V [Xédi Cy Phét pho P
Titan Ti Bari Ba - II Nito N
Nhom Al Lathanum | La Oxy 0
Niobi Nb I Serium Ce Hidré H
Tartan Ta Samarium | Sm Kim loai diat | RE
hiém

2. Tén sdn phdm, cong dung, phuong phdp luyén va dic

Thong thudng ngudi ta s dung chir cdi viét tat ctia phién am
Hin ngit d€ bi€u thi (bang 1.7).

Bang 1.7. |
Chit ci | Vit Ngudn gbc chir cdi
viettht | méc thép ¥ nghia —
Chit Hin | Phién Am
A Cudi Cao cip (thép chit luong cao) - Cao
A Cubi Ky hi¢u dang c4p chit luon
(thép phi hopkimy B |Cao
B Cudi Ky hiéu _dzing cap chdt lugng & lcao
(thép phi hop kim chat luong)
B Cudi Thép nira s6i X Ban
BL Piu Thép (tiéu chudn) qui ché ¥ ¥  |Biao Luo
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Tiép bang 1.7

Chif cdi | Vi i trong o Ngm“ﬁ{;ﬂ;{hu can
viél it | mac thép Y nghia
B Chit Hin | Phién am
C Cudi Cip dac biét cao (sidu) o] Chao
C Cudi Thép ding déng tau A Chuan
C Cubi Ky hieu dang cZp chit lugng | Chuan
(thép phi hop kim chit luong) ’
D Cuéi Ky hiéu dang cdp chit luon
(thép phi hop kim chit lugngy | ' | Chuan
D Cudi Thép thém 10i thip | E | D
DQ Bdu Thép silic can nguéi dinh
hudng diung trong cong nghiép| H, L | Dian Qu
dién
DR biu Thép silic cdn ngudi dim .
lronl; cong nghigp dién ’ i # | DianRe
DT Dau Gang sach diing trong cén . .
nghigép dien y £ 8 B Dian Tie
DW biu Thép silic cin ngudi khéng
dinh huéng, ding trong céng | B & Dian Wu
nghiép dién
DZ Piu Thép 6ng dling cho khoan siu R
dia chtt M| DiZhn
E Cudi Cip dic biét 4 Te
F Cudi Thép so1 i Fei
G bdu ‘Thép & lan b33 Gun
GH bau iﬁlp;kim bén nhiét cé bién B4 | Gao e
G Cuéi Thép ding cho néi hoi ] Guo
GC Cudi Thép diing cho binh cao dp ® E ! Gaoceng
H Piu Thép diing cho que han 12 Han
HT Piu Gang x4m (dic) 3 & | Huitie
J Giita Thép 15 thdi khong khi tinh .
i e
J Giilla Hgp kim chinh xéc ik Jing
K Pdu Hop kim dic chiu nhiét i Jing
K Cudi Thép dilng cho khai thic md ¥ Kuang
KT Diu Gang diic ¢ thé rén g | Keltie
L Cudi ';‘ll:v)ep diing ch€ tao khung xe e Liang
M Diu Thép xich neo (thép mat xich) 8 Mao
ML Péu Thép buldng, 8¢ vit grdE | Maolue
NS Diu Hop kim chiv dn mon Wit {k | Nai shi
Q biu Gidi han chiy it Qu
Q Cudi Thép ding xay cdu B Qiao
QT Diu Gang cdu (dic) B | Quude
R Cudy Thép ddng cho thiing 4p luc = Rong
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Ti€p bang 1.7

. Nguén gdc chit cdi

Chitcdi | Vitr trong ¥ nghia viét tit

viét tit | mdc thép Chil Hn | Phieq am
RT Diu Gang dic chiu nhiét 8 {Retie
T Pidu Thép cong cu cacbon % Tan
TZ Cubi Thép lang dac biét ¥ [Tezhen
U Diu Thép dudng ray h Gui
Y Giita Thép 1d théi 6xy £l Yang
Y Diu Thép dé cit got 5% |y
Z Cuéi Thép ling i:A Zhen
ZG Ddu Thép diic % |Zhu gang
ZU Diu Thép déc ding cho truc cén $$4 |Zhu gun

3. Ham luong nguyén 16’ héa hoc chu yéu tr-oh;g thép (% theo
trong lugng )

Str dung chir s6 A Rap d€ biéu thi ham lugng nguyén t6 hod
hoc trong méc thép. '

 Nhimg nguyén tic néu trén trong mét s trudng hop dac biét ¢é
thé sir dung hén hop.

Vi du: Méc thép 6 lan ding G Cr15SiMn dé biéu thi.

Tuy nhién, tiéu chuin GB 211-79 c6 mét s6 loai thép tieu
chudn m&i 12 thép két cau phi hgp kim (thép két cau cacbon) va thép
hop kim thap do bén cao sif dung tiéu chudn quéc t€ vé gid tri gi6i han
chiay Mpa dé biéu thi. Ngoai ra, hop kim chiu nhiét, hop kim chiu an
mon, hop kim chinh xéc...ciing ¢6 phuong phép biéu thi mac riéng cha
chiing. Dén nay, Trung Quéc vin chua c¢6 mot tiéu chudn mdéi vé
phuong phip biéu thi k¥ hiéu théng nhat.

1.3.2 Gidi thi¢u va phan logi cdc phuong phdp biéu thi mdéc
thép theo tiéu chudn GB : "

1. Thép két cdu cachon

Nguyén tén goi la thép cacbon théng dung. Trudc day, mac
thép ndy theo tiéu chudn GB 221-79 dugc chia thanh ba nhém : A, B
va dac biet. Hién nay, theo tiéu chufn quéc (€, mic thép trong tiéu
chudn GB 700-88 duogc biéu thi nhu sau:
. Q xxx OO
Trong d6: Q - 18y gi6i han chay cia vat ligu thép dé dat en.

XXX - Xem ¥,
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00 - xem **.

* Dimg ddu méc thép la chit cdi Q, chif s§ ding sau biéu thi gi4 tri
cua gidi han chay MPa. Vi dy: Q235, 1a thép c6 Cgs =235 MPa,

** Khi can thiét, ding sau méc thép cé thé c6 ky hi¢u bicu thi
dang cdp chat lwgng va phuong phdp khir oxy. Ky hiéu dang cap chat
lugng chia thanh céc loai: A, B, C, D.

Ky hi¢u phuong phap khit 6xy nhu sau: F - thép soi; b - thép ntra
50i; Z - thép lang; TZ - thép lang dac biet. Vi du: Q235-AF la thép soi
loai A.

Thép cacbon chuyén dung, vi du thép lam cdu...Vé co ban sir dung
nhu phuong phdp bicu thi cia thép két cau cacbon, nhung dang sau
mdc thép ¢6 kem theo chit cdi dé biéu thj cong dung. Xem bang 1.7.

2. Thép két cdu cacbon chdt luong

Hai chil s6 dau tién trong méc thép biéu thi ham lugng cacbon clia
thép, thudng sit dung ham lugng cacbon trung binh x 100% dé biéu
thi, vi du: thép cé ham lugng cacbon trung binh 13 0,45%, méc thép 1a
45.

Thép ket cau cacbon chat lugng cé ham lugng mangan tuong déi
cao, ¢ ky hi¢u Mn, vi du, 50 Mn. Thép ling ding nhém (Al) khir oxy
phai c¢6 k¥ hiéu Al, vi du, 08 Al.

Thép lang khong can thém chit cdi Z. D6i véi thép soi, thép nira so6i
va thép két cau cacbon chit lugng chuyén.ding thi ding sau méc thép
€6 ky hi¢u riéng. Vi du: thép nira s6i ¢6 ham lugng cacbon trung binh
= 0,10% thi mdc thép 14 10b.

3. Thép dung cu cacbon

Bing dau méc thép 1a chir cdi T, chit s dimg sau biéu thi ham
lugng cacbon trung binh x 10%, vi du: T8-bidu thi ham lrong cacbon
trung binh 1a 0,8%.

DG6i véi thép c6 ham luong mangan tuong d6i cao, ky tu diing sait
cua méc thép c6 ky hiéu Mn. Ham luong phét pho, luu huynh clia thép
cong cu cacbon chat lugng tuong d6i thap thi ding sau méc thép c6
kém thém chit cdi A. Vi du: TSMn, TSMnA.

4. Thép dé cdt got

Ding dau mic thép 1a chit cai Y dé phan bigt véi thép ket cau
cacbon chét luong, chit 56 ding sau biéu thi ham lugng cacbon, thudng
sir dung him luong cacbon trung binh x 100% d€ biéu thi, vi du, thép
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dé cat got c6 ham lugng cacbon trung binh = 0,3% thi mac thép la
Y30 . '

Doi véi thép 6 ham luong mangan tuong ddi cao thi ding sau cha
mac thép ¢é ky hiéu Mn, vi du: Y40Mn.

Thép dé cart got chita thém chi (Pb) hoic canxi (Ca), thi hau t5 cla
méc thép c¢é ky hiéu Pb hoac Ca. Vi du: Y12Pb, Y45Ca. Nhung méc
thép dé cit got ¢4 chifa thém luu huynh thi khong ghi thém chir “S”.

5. Thép hop kim thdp d6 bén cao

Loai thép nay trong tiéu chudn cil (GB 1591-88) dugc goi la thép
két cau hop kim thap. V& co ban, phuong phép biéu thi méc thép gidng
véi thép két cau hop kim. Trong tiéu chuén méi (GB/T 1591-94) goi 12
thép két cau hgp kim thdp do bén cao. D€ phi hop véi tiéu chuin qudc
t€, ngudi ta dat tén mac thép trén co s& gidi han chay: dimg ddu mic
thép 1a chir cdi “Q”, thdng nhit véi méc thép hién hanh cia thép két
cdu cacbon, chit s6 ding sau bi€u thi gid tri o va chia thanh 5 dang
cp do bén.

Trong cung loat déng cap do bén lai ¢6 5 ding cip chét luong A, B,
C, D, E, vi dy, thép 16Mn trudc day, nay goi la Q345; néu chat luogng
thu¢e loai D thi mdc thép méi 1a Q345-D. Ciing gidng nhu thép
13MnTi trude day, mdc thép mdi la Q390.

boi v6i thép hop kim thdp do bén cao chuyén diing, trude khi tidu
chuin chua duge hiéu dinh thi vin sit dung méc thép cii ¢6 kém thém
hau 5. Vi dy: thép 16Mn, loai thép chuyén ding xay cdu la 16Mnq, -
loai thép chuyén ding lam dam b¢ 6t6 la 16MnL, loai thép chuyén
dung cho thung ap luc 1a 16MnR.

6. Thép két cdu hop kim

a) Hai chit s6 diing ddu trong mdc thép

Hai chil s6 nay 13 biéu thi him lugng cacbon trung binh x 100%.

b) Nguyén 16" hop kim chii yéu trong thép (trit nguyén 6 hop kim vi
luong ca biét) _

Thong thudng ham luong nguyén 16 hop kim dugc biéu thi
bang %. Khi ham lugng trung binh < 1,5%, frong méc thép thudng chi
ghi k¥ hiéu clia nguyén t§ ma khong ghi ham lugng, nhu vay trong
mét 56 truong hop dac biét dé din dén su nhdm ln, cho nén sau ky
hiéu clia nguyén t6 cé thém chit s¢ 1, vi du: mdc thép 12CrMoV, ham
lugng crom ey, 12 0,4 + 1,6%; mac thép 12Cr1MoV, ham luong crém
©¢ 12 0,9 + 1,2%, thanh phin cdn lai déu twong tng. Khi ham lugng
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trung binh cia nguyén (6 hop kim 2 1,5%, > 2,5%, > 3,5%...thi déing
sau ky hiéu nguyén 16 phai chi & ham lugng. C6 thé bidu thi twong
(ng la cac 56 2,3.4..., vi du: 36Mn26t.

¢} Cac nguyén 16 hop kim khdc trong thép

Cac nguyén t6 nhu wvanadi, titan, borum, dat hic€m...déu thuoc
nguyén t6 hop kim vi lugng, ham lugng rét thap nhung vén phéi dugc
the hién trong méc thép. Vi duy, trong thép 20MnVB, lugng vanadi o,
la 0,07 + 0,12%; borum oy 12 0,001 + 0,005%.

d) Thép chdt lugng cdp cao

Phai thém chi¥ cdi A vio déng sau mac thép nay dé phan biét véi
thép chat lugng cdp thudng.

e) Thép két cdu hop kim chuyén ding

Biing dau (hoac hau t8) mdc thép Ia ky hiéu thé hién cong dung
cua loai thép nay. Vi du, thép buléng, 6 vit chuyen dung 30CrMnSi,
bi€u thi méc thép 12 ML30CrMnSi. Ciing giong nhu thép c6 tinh thim
101, hau 16 cia méc thép 1a chir H.

7.Thép I6 xo

Thép 10 so dua trén thanh phdn ho4 hoc duge chia thanh hai loai:
thép 10 xo cacbon va thép 15 xo hop kim. Phuong phép biéu thi mac
thép cla thép 10 xo cacbon vé co ban gidng véi thép két cau cacbon
chét lugng, con thép 16 xo hop kim thi gidng véi thép két cdu hop kim.

8. Thép 6 lin (vong bi)

Thép 6 lan theo tiéu chudn hign hanh dugc chia lam 3 loai, phuong
phdp biu thi mac thép cha ching khong giong nhau.

a) Thép & ldn cé ham lwong crém, cachon cao

Bimg dau mdc thép 1a chit G, ham luong cacbon khéng duoc néu
ra, dung ham luong crém trung binh x 10% dé biu thi, vi du, GCr15.

b) Thép & lan thdm cacbon

V& co ban, méc thép ndy tuong ing véi mac thép ket cau hop kim,
nhung dimg ddu mac thép 1A chit G, vi dy, G20CrMo.

c) Thép & lan khong gi cacbon cao

Gidng vi mdc thép clia thép khong gi, trydc méc thép khong nhat
thi€t phai ¢6 chit G, vi du, 9Cr18Mo. '
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9. Thép dung cu hop kim va thép gio (téc dé cdt cao)

Khi ham Iugng cacbon trung binh cta mac thép dung cu hgp kim =
1.0%, thi khong ky hiéu ham lugng cacbon; khi ham lugng cacbon
trung binh < 1,0%, thi ¢6 ky hiéu, ding s& x 10% d€ biéu thi. Vi du:
CrMn; 9Mn2V.

Phuong phdp bi€u thi ham lugng nguyén 6 hop kim trong thép vé
co ban gidng véi thép két cau hop kim. Nhung ddi véi méc thép dung
cu hop kim cé ham lugng créom tuong d6i thip thi ham lugng crom
ding x 10% dé biéu thi va trudc chi s6 biu thi ham lugng cé thém s6
0 d€ phan biét v6i phuong phap biéu thi theo phan tram cda ham luong
nguyén 16, vi du, Cr06.

Théng thudng mdc thép gié khéng biéu thi ham lwong cacbon, ma
chi bi¢u thi phdn trim ham lugng trung binh cla cic loai nguyén t6
hop kim. Vi du: mdc thép gié hé vonfram 18-4-1 duogc biéu thi la
W18Cr4V. Doi vdi mdc thép cb chit cdi C ditng ddu, biéu thi ham
lugng cacbon ciia né cao hon méc thép khdc khong ¢6 chit C dimg déu.

10. Thép khéng gi va thép bén nhiét.

Ham lugng cacbon trong mac thép sir dung x 10% dé€ biéu thi. Vi
du: ham lwong cacbon trung binh cla thép 9Cr18Nil0 14 0,9%, néu
ham luong cacbon trong thép < 0,03% hoac € 0,08%, thi trudc mac
thép diing 0 0 va 0 dé biéu thi, vi du: 00Cri8Nil0, Ocrl3,...

Doi v6i nguyén t6 hop kim chinh trong thép thi sit dung phén tram
dé bi€u thi, nhung Titan, Niobium, Zirconium, Nito...thi dugc k¥ higu
dua theo phuong phdp biéu thi clia thép két cdu hop kim chiia nguyén
td hop kim vi luong da néu & trén.

11. Thép dung lam day han (161 que han)

Day han dung dé han néi cic loai thép dugc chia thanh : day hin
thép ket cdu cacbon, day han thép hop kim thap, diy han thép bén
nhiét, day han thép khong gi.... Mac thép dugc biéu thi nhu mac thép
cua chinh leai thép dé, dong thoi dimg ddu mée thép phai cé chit H dé
phan bi¢t. Vi du: day han thép khong gi 1a H2Cr13, ¢6 thé phan biét
véi thép khong gi 1a 2Cr13.

Khi mot s6 day han dua vao ham luong luu huynh, phét pho dé
phan dang cép, thi diing hau t& clia mic thép dé biéu thi, vi du: HO8A,
HOSE, HO8C. Hau t6 A: ¢6 o @p < 0,030%; E: ¢6 a, 0p < 0,020%:
C: ¢6 wg, v, < 0,015%; nhilng méc thép khong kém theo hiu t6: ¢8 w,
®, < 0,035%.



12. Thép silic dung trong céng nghiép dién
Cong thirc chung dé ky hiéu thép silic la:
00 xxx-xx
Trong d6: OO - chit cdi tién 16, biéu thi loai san pham.
XXX - gid tri cho phép ton hao 161 sit 1ém nhat.
XX - d day danh nghia (mm) x 100%.
Chir cdi tién t6:
DR - thép silic cdn néng, gid tri t6n hao I5i sit P" ., x 100%.
DW - thép silic cdn nguoi khong dinh hudng, gid tri tdn hao 161 sit
P, X 100%.
DQ - thép silic cdn nguoi dinh hudng, gié tri hao tdn sit P70 X100%.
Vi du: mac thép DR325-35 biéu thi thép silic cdn néng co gia

el Pos, 12 3,25W/kg (16n that dién 3,25 W / | kg 15i sir), do day la
0.35mm.

Mic thép DQ137-35 biéu thi thép silic cdn nguoi dinh huéng co
gid tri Py, 1a 1,37W/kg, d6 day 13 0,35mm.

13. Sdt cong nghiép ding trong cong nghiép dién

Mic cia né gém chif ci DT va chit s6 hop thanh. DT biéu thi sit
cong nghiép ding trong cong nghiép dién, chir s6 bidu thi s& thi tu
mdc sat cong nghiép khac nhau, vi dy; DT3.

Chir cdi kem theo & dang sau chit s6 biéu thi tinh nang dién tr: A -
cao cdp, E - dac cdp, C - sic¢u cap, vi du: DTSA.

Ghi chid: P* oo, va P* ., 2 gid tri t8n hao 151 khi ti¥ hoa vat lieu 15i
sat & tan s6 50Hz dén 1,5T va 1,7T.

14. Hop kim dién tré (hop kim nhiét dién tré cao)

Céch ky hiéu ctia hop kim dién trd co ban gidng nhu cich ky hiéu
cha thép khong gi va thép bén nhiet, nhung déi vé6i hop kim NiCr ¢6
thé khong ky hiéu ham luong cacbon. Vi du: Ocr25A15 biéu thi hop
kim trung binh chifa o, < 25%.m,, < 5%, we <0,06%.

15. Hop kim chinh xdc
Ky hiéu chung clia hop kim chinh xéc 1a:
X J XX



Trong d6: X - ky hiéu clia chif s& phan loai duge phan thanh 1+6 loai
J - biéu thi hop kim chinh xdc.
XX - 0 thit ty hop kim.

Y nghia clia chi ¢di J va chif s6 phan loai nhu sau:

1. J - hop kim tir mém 2.7 - hop kim tir vinh clru bién dang
3. ] - hop kim dan hoi 4.]J - hop kim gidn nd
5.1 - kim loai kép 6.J - hop kim dién trd chinh xdc

Trén nguyén tic, s6 thi t hop kim phdi ding gid tri ham lugne
phén tram trung binh clia nguyén 3 chinh (trir Fe) dé biéu thi, nhung
néu s6 thir ty bi 1ap lai thi phai diéu chinh cho hop 1y.

16. Hop kim nhiét do cao (hop kim lam viéc & nhiét d9 cao)

Ky hi¢u cha hop kim nhiét do cao bién dang ding chit cii GH
cong voi 4 chil s6 hop thanh. Chif s6 thi nhat biéu thi s6 phan loai,
trong do:

1- hop kim nén sat xir 1y dung dich dac ho4 bén.

2- hop kim nén sat x{r 1y thoi hiéu hod cling.

3- hop kim nén Niken x{r Iy dung dich dic hoa bén
4- hop kim nén Niken xir Iy thoi hiéu hod ciing

Chit s6 thit 2 + 4 biéu thi s6 hiéu ciia hop kim giong véi s6 hiéu
chit GH + 2 hoac 3 chi s6. :

Méc cua hop kim diic nhiét d6 cao sit dung chir cdi K cong vdi ba
chir s6 hop thanh. Chir s6 thi nhat bi€u thi s6 phan loai, nghia cua né
giong nhu § trén. Chit s6 thit 2 + 3 biéu thi ky hiéu ciia hop kim giéng
vO1 ky hiéu cii K + 2 chir s6.

17. Hop kim chiu dn mon (chiu dn mon hod hoc)

Méc cta hop kim chiu an mon sir dung chi¥ cdi tién 16 cong véi ba
chir s hop thanh.,

NS - hop kim bién dang chiu an mon, vi du: NS312.
HNS - hop kim han néi chiu &n mon, vi du: HNS112.
ZNS - hop kim dic chiu an mon, vi du: ZNS113.

Y nlghia ba chit so sau tién 16 cha ky hiéu:
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Chit s§ thit nhat biéu thi s§ phan loai, giong véi hgp kim bign
dang nhiét d6 cao. °

Chif s6 thit hai bi€u thi mot loat hop kim, trong dé:
1 - hop kim hé NiCr. 2 - hop kim hé NiMo.
3-hopkim hé NiC:tMo. 4 - hop kim he NiCrMoCu.
Chi s6 thit ba 13 56 thif tw hop kim.
18. Hop kim citng

Mac hop kim cimg do 2 chif cdi va chi s6 hop thanh, ¢6 nhiing ky
hiéu kem theo chif cai & sau chit s6. Chit cdi thit nhat: Y biéu thi hop
kim cting. Chir cdi thi hai va chir 6 G biéu thi hop kim vonfram-
coban, chr ¢4l sau nd biéu thi ham lugng coban trong hop kim: T biéu
thi hop kim vonfram-titan-coban, chit cdi sau né biéu thi ham lucmg
TiC trong hop kim; W biéu thi hop kim thong dung, chit s6 sau né la
s6 thit ty; N bi€u thi hop kim nén cacbit-titan khong chita coban, c6
niken, mélipden 1am chat két dinh.

C6 nhing mac hop kim vonfram coban, sau chif s6 lai kém theo
chit cdi: X biéu thi hop kim hat tinh thé nhé; C biéu thi hgp kim hat
tinh thé thé; A biéu thi hop kim chita TaC.

19. Thép duc

Tiéu chuin cia thép diic va gang diic thudng thudc tiéu chudn cia
nganh co khi, con trong tiéu chuin GB211-79 chi dua ra quy dinh vé
nguyén tac. '

Thép diic dugc chia thanh thép dic cacbon, thép diic ho‘p kim, thép
dic khong gi chiu axit, thép dic bén nhiét...Mdc thép ciia chiing déu
duge biéu thi bang phu'cmg phép biéu thi ciia chinh loai thép dé, déng
thoi dimg diu mdc thép cé chit ZG dé€ phan biét vdi cic loai thép bién
dang khac. D61 v6i thép dic diing cho tryc cdn thi truéc méc thép phai
c6 chir cd1 ZU. Vi du: mac thép ZG45, chinh 1a thép diic cacbon ¢6
ham lugng cacbon trung binh w= 0,45%.

Mic thép ZGICri8Ni9Ti la thép diic khong gi chiu axit cé thanh
phan thép khong gi gén giong véi 1Cr18Ni9Ti.

20. Gang duc

Phén 16n mdc gang dic do chir cdi ditng ddu va chit s6 sau d6 hop
thanh.

Chit cdi tién 10 dé phan loai gang dic, ¥ nghia ctia n6 nhu sau:
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HT - gang xdm. QT - gang cai.
KT - gang ¢6 tinh rén. - RT - gang bén nhiét.

Chir s6 dang sau chit cdi ky hiéu cla ba loai gang dic (HT, QT,
RT) bidu thi d6 bén kéo MPa va gid tri nhd nhét cha d6 gidn dai (%), ¢
giita ¢c6 mot vach ngén phéan cich. Vi du: mac QT 600-3 biéu thi gang
cau ¢6 o, = 600Mpa, & = 3%.

Mac gang chiu nhiét do RT + ky hiéu nguyén t6 hop kim + chif sé
hop thanh. Chit s§ biéu thi ham lugng trung binh cia nguyén t6 hop
kim x 100, giita ky hiéu nguyén t6 va chil s6 c6 gach ngin dé ngan
cach. Vi du: mdc RTCr-1.5 biéu thi gang chiu nhiét chita o, = 1,5%.

1.4. Mac thép theo tiéu chuan quoc t€ ISO

ISO 1 ky hiéu tiéu chudn cta t6 chiic Tiéu chuan quéc t&
{International Organization for Standardization). Theo tiéu chuan ISO
cha 6 chitc nay dugc cong ba trudc nim 1985 thi da s6 mac thép ding
s& thit t hoiic 1ay do bén dé biéu thi ma chua hinh thanh mot phuong
phép biéu thi méc thép c6 hé théng. Bai vay, cdc nudc str dung déu
khong truc ti€p theo ky hiéu cta ISO, ma diung hé thong ky hiéu trong
nudc. Sau khi té chirc tiéu chudn cba cong déng Chau Au dugc thanh
lap, t6 chifc ISO cong b tiéu chudn sau nam 1986 thi bi€u thi cic méc
thép chl yéu theo hé théng ky hiéu cua tiéu chuan Chau Au (EN).
Nhung vé co ban, hé théng ky hiéu EN duge dinh ra trén co s¢ hé
théng ky hiéu tiéu chuan DIN cila Dac di duoc cai tién, vi du nhu ky
hi¢u phu vi tién t6 cha mdc thép duoc déi thanh chif cdi tiéng Anh tir -
chir cdi ti€ng Piic, ¥ nghia cta ndé vin mang ¥ nghia ti€ng Anh, nhu
vy cang ¢6 lgi cho giao luu, trao déi. Déng thoi, mac thép cla tiéu
chudn ISO trong 10 nam gin day ciing ¢6 su thay do6i rat 16n. Nam
1989, 16 chic ISO lai cong bé mot vin kién ky thuat "Ding &y hidu
chit cdi dé biéu thi mdc thép (phitong phdp biéu thi)". Pay duge coi 1a
sdng kién dé xay dung hé thdng mac thép qudc 1€ théng nhat, hon nita
sau khi b6 sung, ISO da ding phuong phap biéu thi ndy diu tién.
Duong nhién, tiéu chufn ISO ¢6 trude vin kién nay, néu chua c6 su
hiéu dinh van thudc tiéu chuan hién hanh ciing van sit dung phuong
phap biéu thi trude dé.

Tiéu chuin qui nap hién hanh cia ISO c¢6 két hop v6i qui dinh
ctta van kién k¥ thudat trén duoge phan loai nhu sau:
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14.1. Tiéu chudn ISO ding co tink dé bidu thi mdc thép
Két ciu chi thé cia loai mac thép nay bao gém:
Chit cdi tién t§ + Gia tri d6 bén co hoc (chii s6).

Khi can thiét ¢6 thé thém chif cdi hau t6 dé biéu thi. Biéu thi
loal thép duoc 1an luot gidi thiéu sau day.

1. Thép két cdu va thép cong trinh phi hop kim (thép két cdu
cachon)

Chir cai tién t6 cua thép két cau phi hop kim 12 chit cdi " §", vi
du $235. Chit cdi tién 16 clia thép cong trinh phi hop kim 14 chit " E”,
vi du: E235. Chit s6 biéu thi gidi han chay > 235 MPa (gi6i han dudi
cia d¢ bén chay véi chiéu day cua vat lieu < 16mm. Néu do day cita
vat liéu Ion hon thi gidi han duéi cia do bén chay phai giam tuong
ung). Trude day, chif cdi tién t6 ciia cdc loai mdc thép nay 1 "Fe" déng
thoi diing gid tri do bén kéo d€ bidu thi, vi du Fe 360 ( tuong duong
voi E 235), d6 bén kéo 2 360 MPa. Sau nay ¢6 nhiing loai mac thep da
ddi lai bing cach diing gidi han chay dé biéu thi, mac thep cua né van

la Fe x x x. Nhiing tiéu chudn nay do chua c¢ tiéu chudn méi dé thay
thé, nén né vin hién hanh.

Hai loai thép trén thudng dung chit cdi hau t6 kém theo:
A,B.C.D,E dé biéu thi cdp chit luong khic nhau, déng thoi biéu thi gid
tri va dap dac trung AKV dudi céc nhiét d6 khéc nhau. (bang 1.8).

Bang 1.8, Chiz cdi h(_iu t6' bidu thi cép chét luong khde nhau
. trong tiéu chudn ISO

K¢ hiéu cap chit laong (*) Nhiét do °C) Ag/T ( khong nho hony
A Khéng quy dinh i
20 27 :
C 0 37 B
D - =20 27
E -50 27
cC 0 40
DD 20 40
(*) E, CC, DD chu yéu ding cho hau t6 clia mac thép dé bén cao.
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2. Thép hop kim thdp do bén cao

Phuong phap bieu thi mac thép hop kim thap do bén cao gicng
vat thép cong trinh phi hop kim . Theo quy dinh cia ISO 4950 va
4951, pia tri gidi han dudi cha gidi han chdy cta loai thép nay la 355
MPa dén 690 MPa ( mac thép 1a E 355 + E 690). Dé phan biét cdp chat
luong, ngudi ta sit dung chit cdi hau 16 CC, DD ( xem ¥ nghia & bing
1.8), vi du: mdc thép 14 E 355CC, E 355DD.

3. Thép chong an mon trong méi truong khi quyén (thép bén
khi quyén)

Thép nay con dugce goi la thép chéng an mon trong khong khi,
phucng phdp bicu thi mac thép co ban giong véi thép cong trinh phi
hop kim , hon nifa chif cdi hau 16 kém theo W biéu thi dac tinh cia loai
thép nay. Trong tieu chudn ciia ISO 4952: 1981 (E) ¢6 hai méc thép Fe
235w va Fe 355w, do tiéu chudn dugc dinh ra trudc nam 1981, cho nén
chif cdi tién 16 1a chii Fe. D¢ phan biét déng cip chat lugng ngudi ta da
st dung chit cdi hau 6 A, B, C, D. Trong d6 déng cip C, D con qui
dinh phai chia it nhat mét loai nguyén t6 1dm nhd min hat tinh thé
dudi day: '

w,, > 0.015%; oy, = 0,015~0,060%.

®y = 0,02~0,15%. o, = 0,02~0.10%.

4. Cdc loai thép khdc

D61 v6i mdc thép tam, thép ong, thép cot bétong, tiéu chuin .
ISO truge day sl dung chit cdi tién t6 va so thit ty dé biéu thi. Trong
tieu chudn dinh ra it nhitng nam 80 tr& lai day, cd mot s6 mac thép s
dung céng thifc chung: chir cai tién t6 + gid tri do bén co hoc (chit 8),
khi céan thi€t ¢¢ thé thém chix cdi hau t4.

- Chit cdi tién 16 nhu:

P - thép tim;

PL - thép tdm diing & nhiét do thap;

PH - thép tam ding & nhiét d6 cao:

T - thép ong;

TS - thép ong khong han;

TW - ong han;

B - thép cot betong;

RB - thép c6t bétong tron van,
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PB - thép cdt béidng (tron) trom.

- Chit cdi hdu t6 kém theo nhu:

N - thudng hod (hoac cdn), thudng hoi + ram.
Q - 16i + ram ( hodc hod cting két tia).

Phirong phép bi€u thi méc thép clia cic loai thép trén vé co ban
gidng voi thép cong trinh phi hop kim cho nén khong liét ké timg loai
maét.

1.4.2. Tiéu chudn ISO diing thanh phédrn hod hoc dé biéu thi
mdc thép

L. Thép phi hop kim thich hop cho nhiét luyén

Loai thép nay tuong duong véi thép cacbon chat lugng cta Viét
Nam va Trung Qudc. Chir cdi tién 16 12 chit C, chir 56 ding sau 1 pid
tri trung binh cla ham lugng cacbon x 100, vi du: €25 biéu thi thép cé
ham lugng o, trung binh 14 0,25%. Loai thép nay dugc phan thanh thép
chat tugng va thép chat luong cao, khdc nhau 1a do ham luong luu
huynh va phot pho ¢6 hau t6 kém theo EX va MX dé biéu thi. V{ du:

C25: w, <0,045%, o, < 0,045%. '

C25E4: o, <0,035%, v, < 0,035%.

C25M2: w, <°0,035%, o, = 0,020% + 0.040%.

Ham lugng C, Si, Mn cla 3 méc thép trén giong nhau, mdc -
thép c¢6 hau t6 kém theo EX. MX c6 ham luong lru huynh, phét pho
twong doi thip nén né 1a thép chat lugng cao cap . EX diing cho thép
chira ham lugng lwu huynh khéng ¢6 gid tri gidi han dudi (x ~ % S
max x 100), MX dung cho thép chia ham lugng luu huynh cé quy
dinh gidi han trén, gidi han dudi (x *% S min x 100).

Tiéu chuan I1SO duoc dinh ra trude nhitng nim 80, vi du nhu
ISO 683. 18: 1976 (tiéu chuin nay van la tiéu chuin hién hanh, thép
chat lugng va thép chat lugng cao ¢6 ham lugng luu huynh v phét pho
khong giong nhau, sir dung chit cdi hau t6 trudc day.

Vi du:

C25: w, £0,050%, o, <0,050%.

C25e: oy, <0,035%, w, < 0,035 %.

C25ea: o, <0.035%, », =0,020% + 0,035%.
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C25 eb: wp £0,035%, o, =0,030% + 0,050%.

Trong thihi k¥ qua do cla viéc cai tién tieu chuin ISO, hai
phuong phap biéu thi hiu t6 gidi thiéu & trén dang cung tén tai.

2. Thép két cdu hop kim va thép lo xo

Nhimg maéc thép duge liét ké trong tiéu chuidn nhu thép nhiét
luyén héa t6t (ISO 683-1:1987), thép hod cing bé mit ISO 683-10:
1987; 683-11: 1987) va thép 16 xo ( ISO 683-14: 1992), phuong phap

bi€u thi cha ching déu giéng v6i phuong phédp biéu thi cdia he théng
DIN17006 cua Ditc.

Vidu (xem cu thé & myc 1.6.1 clia chwong 1):
36 CrNiMo 4
Trong do: 36 - ham laong cacbon trung binh (0_,%x100).
CrNiMo — k¥ hiéu nguyén t6 hgp kim.

4 - ham lugng trung binh cia nguyén t6 hop
kim thir nhat (Cr) va s6 nhan v&i nguyeén t6 dé (bang 1.9).

Khi cdn thiét, san pham clia loai thép nay sir dung chif ci hau o
kém theo dé€ biu thi trang thdi nhiét luyén v.v, nhung chit cii hau 16
cua ching hoan toan khong gidng vdi chir cdi hau 6 cta trang thdi
nhiét luyén trong médc thép cia Buc, ¢d thé liét ké & bang 1.9.

Bang 1.9. Chi cdi hdu t& biéu thi trang thdi nhiét luyén
trong tiéu chudn ISO va y nghia clia ching

Chit cai Y nghia Chir cd Y nghia
dai dién dai dién
TU Chira qua xur Ly TQF (Qua nhiét luyén bién
| dang
' TA Quau mém TQB Qua i dang nhist
t TAC Qua 4 cau hod TP Qua nhiét luyén ket a
hod ciing ]
™ Qua xir ly co nhigt Tr Qua ram _ |
TN Qua thudng hod (hoac can || TSR Qua xu 1y khir dng suat
ngudi trong khong khi) ) ]
TS Qua xu 1Y dung dich dac TS Qua xir Iy tinh cat nguoi
TQ Qua téi H Dam bao tinh thim téi
TOW Qua 161 nude E Ding dé dip nguoi
TQO Qua 11 diu TC Qua gia cong ngudi
TQA Qua toi khong khi THC Qua gia codng ndng ngudi
TQS . | Qua tdi mudi
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3. Thép dé cét got

Trong tiéu chudn ISO (ISO 683-9: 1988), dua vio cdch nhiét
luyén khdc nhau ma dua ra 3 loai thép, d6 12: thép dé cit got khong
nhiet luyén, thép dé cat got c6 hod ciing bé mat va thép dé cit got ¢
t61 trye 1icp. Nhung mic thép clia thép dé cit got chil yéu lai bidu thi
theo thanh phan hod hoc va dugc chia thanh thép dé& cit got chita fuu
huynh (ky hiéu thép 10S20) thép dé cit got chia mangan-+luu huynh
(vi du, 44SMn28) va thép dé cat got cé chita thém chi {(vi dy, 12SMnPhb
35). Phuong phdp bicu thi mdc thép ctia chiing gidng nhu thép k&t cau
hop Kim.

4. Thép ddp nguoi va thép ép nguoi

Theo tieu chuan clia ISO (ISO 4954: 1993) thép loai nay dugc
chia thanh hai loai: thép qua nhiét luyén va khong qua nhiét tuyén.,

Thep dap nguoi va thép ép nguoi khong nhiét luyen déu 1a thép
phi hop kim, chir cdi tién 16 clia mdc thép la CC, chit s6 ding sau bidu
thi ham lugng cacbon trung binh (C,%x100). Chit c4i hau 16 kém theo
thudng ¢6: X - thép khong soi; K - thép lang: A - thép ling nhom.

Theép dap nguoi va thép €p ngudi qua nhict luyén bao gém thép
hgp kim va thép phi hop kim. Chir céi tién t8 clia mac thép phi hop kim
1a chir CE, phén con lai gidng véi phuong phdp bidu thi méc thép ctia
thép chat luong cao phi hop kim, vi du: CE 20E4. Mic thép hop kim
cung chif cdi hiu t6 kém theo E, vi du: 18 CrMo4E. Nhu vay, phuong
phép biéu thi hau 16 giong vai thép két cau hop kim.

5. Thép ¢ lin

Theo he théng tiéu chudn cha 1SO, méc thép & tan hién hanh ra
doi vao ndm 1976, mdc thép vin dung s& thit tu dé bidu thi: Type 1+ 5
1a thép 6 1in hop 16i hoan toan (ttc [ thép & lan cacbon - crom cao):
Type 10+ 1614 thép 6 lin hoa ciing bé mi; Type 20+ 21 lathép 6
lan khong gi; Type 30 = 32 la thép & lan bén nhiét d¢ cao. S6 thi tu
trude sau cta thép 6 1an khong lien tuc dung dé du phong,

6. Thép khong gi va thép bén nhiét

Theo he thong ti¢u chuan ciia ISO, mic thép khong gi hien
hanh duoc ra doi vao nhimg nam 1980, mac thép vin ding s6 thit rr dé
bi€u thi khong c6 tinh quy luat, c6 thé quy vé nhimg loai sau:

- Mic thép dang Ferit: Type 1Ti; 1; 2; 8; 8a; 8b: 8c; 9¢c: F1.

- Mic thép dang Martensite: Type 3; 4; 5;7 9a; 9b.

- Méc thép dang Austenite: 10 + 24 vd A2 = A4...
38



Theo tiéu chudn cia ISO, mdc thép bén nhiét hién hanh ciing
theo tiéu chudn ciia nhitng nam 1980, méc thép do chi céi tién t6 H
+ 80 thit ty hap thanh. Mdc thép H1 + H7 thudce thép dang Ferit, H10 +
H18 thudc thép dang Austenite.

Nhung trong tiéu chudn ISO thép ché tao duge ra doi vao nam
1992 ¢6 ding phuong phdp biu thi mét, gidng véi phuong phdp biéu
thi mdc thép hgp kim cao theo tiéu chuan DIN clia Hiic.

7. Thép dung cu phi hop kim va thép dung cu hop kim

Thép dung cu phi hop kim cing duge goi la thép dung cu
cacbon, chi cdi tién 16 cta mdc thép la cdc chit TC, chi s6 ding sau
bi€u thi ham lugng cacbon trung binh (0, x 100%). Phucng phdp
bi€u thi madc thép cta thép dung cu hop kim giong véi tth kcl cau
hop kim, loai Ihep ¢6 ham lugng cacbon trung binh virot qua 1,009 thi
diing 3 chir s& dé biéu thi.

8. Thép gio

Chit cdi tién t6 cua mdc thép 1a HS, chir s& ding sau lan luot
biéu thi % ciia hiam lugng W Mo, V, Co.

Vi du:

HS 2 9 1 8
Trong dé: HS - thép gid.

2 1a %oy,

9 1a oy,

1 1a %o,

8 1a %,

Thép gi6 khong chia Mo dung chir $6 0 d€ biéu thi, thép glo
khong chita Co thi khong can thém s6 0 chi cdn ding 3 nhém chir s6
dé biéu thi 1a duoc.

14.3 Mdc thép chuyén ding trong tiéu chudn 1SO

Sau day s€ gidi thiéu mot s6 méc san phim gang thép chuyén

ding.
1. Thép dudng ray
Vidu: R 68 C5
Trong dé:
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R - thép dudng ray.
68 - d6 bén kéo > 680 MPa.

C5 - ham lugng o 1a 0,5% hoac ciing ¢6 thé bidu thi nguyén t6

hop kim.
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2. Thép tam, thép bing ding dip ép
a} Sdn phdm khong c6 16p ma

Vidu: DH2 R

Trong dé:

D - kéo dai hoiic dap sau.

H - cdn néng sé ding cho cén nguot.

2-ding cip kéo thong thudmg (1- dang cp thong thudng,
2 - dang c4p kéo dai thong thudng, 3 - déng cap kéo dii 16n,
4 - déng cap kéo dai 16n nhat).

R - thoi hiéu (thép soi).
b) Sdn phdm c6 16p ma kim logi
DATL Z 275 M
Trong dé:
D4TL giong nhu & trén (TL 13 thuat ngit 1dp ma).
Z - ma k&m tham nhiét (ZF la hop kim ma Zn-Fe; ZE 12 ma

~dién Zn; AS 13 ma AL-Si; SN I3 ma Sn).

275 - gid tri giGi han duéi cda trong lugng 16p ma/g.m>.

M - ¢6 hoa kém bay lén (ky hiéu kém theo dé bidu thi dic
trung).

3. Thép tam méng, thép bing
a) Thép tdm mang, thép tim den (khon ¢ ma)
TP50D
Trong dé:
T - thép tdém mong, thép bing (c6 ma thicc va khoéng ma).
P50 - bigu thi tng suat chiy trung binh SO0MPa.

D - cdn ngudi hai lan (néu khong cé ky hiéu 13 cdn nguoi |
lan).



b) Thép tdm bang mong ma thiéc
TP50D-E 5,6/2,8

Trong dé: |

TP50D - gidng nhu J trén.

E - ma dién (H 1a ma nhing).

5,6/2,8 - trong lugng 1Gp ma danh nghia mot mat 1a 5,6g/m’.
moét mat 13 2,8m?.

c) Thép tdm, thép bang diing cho cong nghiép dién
MG11135

Trong dé:

M - thép tdm cho coéng nghiép dién.

G - hat tinh thé c6 dinh hudng (khong ky hiéu: khong dinh
hudng).

I11 - gid wi ton hao 161 sat: P = 1,11W/kg (0,01 x
111W/Kg).

35 - do day danh nghia (0,01 x 35 = 0,35mm).
1.4.4. Mdc thép diic va gang diic rrong tiéu chudn 1SO
1. Thép dic

Trong tiéu chuan ISO ¢6 liét ke 2 loai thép diic: thép diic ding
trong cong trinh thong thuo‘ng va thép diic dé bén cao ding trong két
céu cong trinh.

Vidu: Grade  200-400 W
Trong d6:

Grade: ding cap thép ddc.

200 - giGi han chay > 200MPa.
400 - d& bén kéo > 400MPa.

W - thép diic cé thé han néi (khong k¥ hiéu: thép diic khong ¢6
tinh han).

Da6i véi ky hiéu hau 6 k&m theo W, vi dic trung cé tinh han,
cho ném bat budc phai ¢6 yéu cau nghiém ngat vé thanh phan hod hoc,
ngoai gid tri gidi han trén (max) qui dinh ham luong C, Si, Mn, P, S ra,
con qui dinh gid tri trén (max) cha ham luong nguyén (6 con lai va
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tong ham luong nguyén 16 con lai < 1,00%. D6i véi thep duc khong cé
ky hiéu hau 16 thi chi qui dinh gi4 tri gidi han trén cia ham luong P.S,
thanh phan hod hoc con lai s& do hai bén cung- ciu thoa thuan.

2. Giang diic
u) Gang xdm

Mac gang xam ¢6 hai phuong phdp biéu thi. Mot loai dung do
bén kéo (MPa) d¢ biéu thi, vi du: Grage 100 chinh 1a gang xdm cé dé

bén kéo o, > 100MPa. Mot loai ding do ciing BS ( HBS) dé biéu thi, vi
du: H175 chinh 1a gang xdm c6 gid tri do cing Brinell trung binh I3
HBS 175.

b} Gung cdu

Mic gang cu su dung gid tri gioi han duéi (min) " Grade + do
bén kéo + d¢ gidn dai" dé biéu thi, vi du: ky hiéu Grade 400-15 biéu
thi gang cau ¢6 g, 2 400 MPa va §> 15%.

i Gang duc 6 thé rén
Gang diic ¢6 thé rén dugc chia ra thanh gang dic tam tréng va
gang dtic tam den, chil cdi tién t6 " W bieu thi tam trang, chit " B"

bieu thi tam den, dang sau sir dung hai nhém chit s6 14n lugt biéu thi
gid tri gidi han dudi cia d6 bén kéo va do gian dai. Vi du: W 38-12

bi¢u thi gang dic tam tring cé o, > 380 MPa va 8> 12%; B30-06 biéu
thi gang dic tam den ¢6 o, > 300 MPa va 82 6%.
d) Gunyg dvc Austenite

Gang dic Austenite dugc chia ra thanh gang dic Austenite
grdphlte dang tdm va gang diic Austemte graphite dang cau, chit cdi
tién t6 " L" biéu thi graphite dang tdm, " S" biéu thi grdphlte dang cau,
dang sau sir dung ky hiéu nguyén t6 hcp kim chinh va s6 phin tram
ham luong trung binh cua ching dé biéu thi.

Vidu:

L- NiSiCr 30 5 5 biéu thi gang dic Austenite graphite dang tdm
chia w; < 28% ~ 32%, wg < 5% ~ 6%, 0, < 4,5% ~ 5,5%.

S- NiSiCr 30 5 5 bi€u thj gang diic Austenite graphite dang cau,
thanh phan hod hoc cia né gidng nhu trén.

1.5. Tién chudn mac thép ctia Nhat Ban

1.5.1. Khat quat vé phuong phdp biéu thi mdc thép theo tiéu
chudan JIS
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JIS 1a ky hiéu cta tiéu chudn cong nghiép Nhat Ban (Japanese
Industrial Standard). Qui cdch vat licu gang thép JIS dugc chia thanh
gang, thép va vat lieu thép.

Gang lai duge phan thanh gang théi, hop kim gang va gang
duc.

Thép duge chia thanh thép théng dung, thép dac biét va thép
rén ddc, trong d6 thép dic biét dua vio déc tinh lai dugc chia thanh
thép ket cau, thép dung cu, thép céng cu dic biet...

Vat li¢u thép dya vao hinh déng duoc chia thanh thép day, thép
1am day, thép tim mong, thép 6ng, thép sgi v.v...

Dic diém cua hé théng mac thép theo tiu chudn JIS Nhat Ban
la: khong nhiing biéu thi loai thép ma con bidu thi ching loai vat ligu
thép, ¢6 nhimg mdc thép con thé hién cong dung. Trong mac thép, tén
da s6 sir dung chi¥ cdi tiéng Anh, mot bo phan nho sir dung chit La Ma
phién am.

V& co ban, két ciu chii thé clia mac thép duoe ciu thanh bdi ba
b6 phén:

+ Bo phan thit nhat cha méc thép sir dung chit cai tién 16, bidu
thi phéan loai vat licu. Vi du S bidu thi thép (Steel), F biéu thi gang

(Ferrum), M biéu thi vat liéu tir tinh hodc kim loai thuan (Magnet,
Metallic)...

Nhiing ky hi¢u ¢6 chir S ding ddu ciing c6 trudong hgp ngoai 1¢,
vi du, SP bi€u thi gang kinh (Spiegcleisen); S x x biéu thi thép tim
Silic cdn ngudi (S 12 viét tit cha Silicon); SiMn bidu thi hop kim
Silicon - Mangan ( Silicon - Manganese).

+ B0 phan thi hai cha méc thép sir dung chir cii tiéng Anh
hogc chit La Ma phién am tén d€ biéu thi cong dung, ching loai vat
liéu thép va ché phdm vat diic. Chit céi & vi tri th hai ciia mac thép da
0 la:

K - dung cu (Kogu). W - thép day, thép soi (wire).

U - sirdung dac bi¢t (use). € - vat diic (casting).

P - thép tdm (plate). F - vat rén (forging).

T - ong thép (tube).

Dé dé phan biét hom, bo phan thit hai ctia mdc thép thudng sir
dung mot 16 hop chif cdi dé biéu thi. Chit ci dai dien bo phén thit phat
va thit hai clia thép két ciu dugc ghi trong bang 1.10. Phuong phip
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biéu thi mac thép clia thép két cdu khd phic tap, né khong gidng vii
cdc loai mac 1hép khédc (xem chi tiét & muc 1.5.2).

Bang 1.10. Chir cdi dai dién cla cdc nhém thép

Nhém thép Chir cai dai dién Nhém thép Chit cdi dai
dig¢n
Thép cacbon SxxC, Sxx CK Thép hop kim SCM
crom - mélipden
Thép mangan | SMn ]rThép hop kim niken - SNC
crom
Thép hop kim | SMnC Thép hep kim SNCM
mangan - crém ' niken - crém -molipden
Thép crém SCr Thép hop kim nhom - SACM

crom - molipden

Tir bang 1.10 ¢6 thé thay: nguyén 16 hop kim don trong maéc
thép dung k¥ hiéu hod hoc quéc t&€ dé biéu thi; nhiéu nguyén té hop
kim ngoai Mn ra déu sir dung chir cai ddu dé biéu thi. Vi du Cr - C,
Ni—=> N, Mo—> M, Al— A,

+ Bo phén thit ba clia mic thép la chit s6, bi€u thi loai thép
hodc s6 thit ty vat liéu thép hodc gid tri gidi han dudi clia do bén. S6
thit tr mac thép co tix 1-3 chit s6. Vi du SUP3, SUP 12 ( thép 10 xo0),
SUS 401 (thép khong gi), SS400 (thép két cdu cacbon). C6 mac thép
dang sau chir s6 thit ty con thém chir ¢di hau 16 A, B, C, dé biéu thi
dang cdp chat lugng, ching loai va do day khac nhau.

+ Sau chi thé clia mdc thép (bao gém bod phan thit nhat, bo
phan thit hai va bo phan thu ba), ¢6 thé thém ky hiéu hau t§ biéu thi
hinh dang vat liéu thép, phuong phdp ché tao va nhiét luyén. Vi du:
§5400-D2 1a thép cacbon dung trong két ciu, cidn ngudi ¢é dung sai
cap 1I v6i do bén kéo khong nhd hon 410MPa.

SUS 410 -A-D la thép khong gi kéo ngudi 410 qua 0.
Ky hiéu biéu thi hinh ddng thép:
- CP: thép tdm cdn ngudi. - HP: thép tdm can néng.

- CS: thép bang can ngudi.  -HS: thép bang cin ndéng.
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- TB: thép ong dung cho thiét - TP: thép 6ng dung cho dudng dng dan.

bi trao d6i nhigt, néi hoi. - WR: thép day.
- KY hicu biéu thi phuong phdp ché'tao:
- R: thép soi. - A: Nhom (khir 6xy), thép ling.
- K: thép lang. - S-H: dng thép khéng han, cén néng.

~ 8-C: ong thép khong han, cdn ngudi.

- E: ong han dién tré. - B: ong han d6i dau.

-A: ong han dién hé quang. '

- D9: kéo nguoi (9: biéu thi dang c4p do chinh x4c).

- G7: mai got ( 7: biéu thi ding cap do chinh xic ).

- T8: ct got ( 8: biéu thi ding cap do chinh xdc).
Ky hiéu biéu thi phuong phdp nhiét luyén:

-Alq - S: xUr 1y dung dich dac hoac nhiét luyén hod tot.

- N: thudng hoa.

- Q: t6i Ram. -SR: xir 1y khit ¢ng sut du.

1.5.2 Phuong phdp biéu thi mdc thép trong tiéu chudn JIS
1. Thép két cdau thong dung

Trong tiéu chudn clia thép két cdu cacbon théng dung (JIS
G3101-1978), méc thép 6 ky hiéu nhur sau:

S S 400
Trong dé:
S - thép (steel).
S (ti€p theo) - diing trong két ciu (structural).

400 - d6 bén kéo > 400MPa. _
Trong ti€u chudn cia thép két cdu cacbon ¢é tinh han (JIS
G3106-1992) méc thép cé ¥ hidu nhuy sau:

S M 400 A
Trong dé:
S - thép (steel).

M - cacbon trung binh (medium carbon).
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400 - hau t6: biéu thi 6 bén kéo > 400Mpa
A - biéu thi ding cfp chat luong.
Chit cdi hau t6 cua loai thép nay cé 2 loai.

Mot loai 1a méc thép kém theo chit cdi A, B, C biéu thi d6 bén
k€o va gi16i han chay giong nhau, chi ¢6 céng va dap khic nhau: A-
bi€u thi khong qui dinh, B - biéu thi Ay > 27J ( 0°C), C- biéu thi A,
> 47J (0°C). |

Mot loai 18 mdc thép kém theo nhimg chit cdi YA, YB, trong
d6 Y bicu thi gidi han chdy (yield strength), cling cé nghia 1a khi dé
bén kéo tuong duong thi gidi han chiy cao hon.

Vi du:

SM 490A: 6, 2 490MPa, o, > 325 MPa.
SM 490YA: o, = 490MPa, &, = 365 MPa.
2. Thép két cdu dung trong ché tao mdy

Loai thép nay tuo‘ng duong véi thép két cau hgp kim va thép
k€t cdu cacbon chat lugng cia Trung Quéc. Trong tiéu chudn cta thép
cacbon chat lugng (JIS G4051 - 1984), méc thép c6 k¥ hiéu nhu sau:

S15C
Trong dé:
S - thép (steel).
15 - ham luong cacbon trung binh 0,15%.
C - thép cacbon chat lugng, CK - thép tham cacbon.

Trong ti¢u chudn cha thép hop kim (JIS G4102 + 4106,
G4052), mac thép c¢6 ky hiéu nhu sau:

S 000 x xx O,

Trong d6:

S - thép.

000 - nguyéﬁ to hop kim chinh. _

X - chif s6 thay th& ham luong nguyén t6 hop kim chinh.
xx - ham luong cacbon trung binh (%).

O-hiuts.



D61 voi cong thiic chung ciia méc thép ndi trén, can gii thich
thém mét s6 diém sau:

a} Ky hiéu nguyén 16" hop kim chinh
Phuong phdp biéu thi duge giéi thigu & muc 1.5.1 va bang 1.10.
b) Ky hi¢u thay thé chit s6 ham ligng nguyén 16" hop kim chinh

Cén cit vao ham lugng nguyén 6 diing 4 chit s6 chin thay the
dé biéu thi, (bang 1.11).

Bang 1.11. Chir s6 thay the ham luong (% trong luong) ctia nquyén t8
hop kim chinh va d6i chiéu vdi pham vi ham lugng nguyen 16,

Chit s8 thay thé Thép Thép hop kim Thép | Thép hop kim crém
ham lugng nguyén | mangan | mangan - crom crom - mdlipden
16 hop kim chinh Mn Mn Cr Cr Cr Mo
>1,00 >1,00 | >»0730 >0,30 0,30 >0.15
2 < 1,30 <130 | <090 <0),80 <(),80 <0,30
< 1,30 >1,30 | >0,30 <0,80 >0,80 >0.15
4 <1,60 <l.60 | <090 >1,40 <1,40 <0,30
>0,30 >1,40 0,15
6 >1,60 >1,60 | <090 <2,00 >1,40 £0,30
- - - - >0,80 >0,30
8 <1,40 <0,60
Chif s6 thay the Thép hgp kim Thép hop kim
ham lugng nguyén niken-crém crém - mélipden
t8 hop kim chinh Ni Cr Ni Cr Mo
>1,00 >0,25 >0,20 >0,20 >0,15
2 <2 00 <|,25 <(,70 <],00
<0,40
>2.00 >0,25 >0,70 >0,40 >0,15
4 <2.50 «1,25 <2,00 <1,50 <0.40
>2.50 >(,25 >200 | >0,15
6 <3.00 <1,25 <3,50 >1,00
: < 1,00
>0,25 >0,70 >0,15
8 >3.00 <0,25 >3,50 <L,50
. <0.40

Tiép d6, dai vai thép c6 tinh thdm toi (thép H) va thép ¢6 chira
nguyén 6 dac biét, n€u khi chit s6 thay the ham luong nguyén t6 hop
kim chinh va chting loai thép co ban (trix thép H) khong déng nhat thi
phai st dung chif s6 thay the tuong duong véi chiing loai thép co ban.
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c) Chit 36 thay thé cia hém litong cacbon

Trén nguyén tic, sit dung gid tri trung binh cha ham luong % C
dé biéu thi, dong thoi can cir vao nhimg trudng hop khdc nhau duéi
diy dé qui tron s8:

- Néu gia tri trung binh clia ham lugng cacbon x 100% khéng
phai 1a mét s6 chan thi bo s& 1€ di d€ 1am tron s6 (xem thi du 1 trong
bang 1.12).

- Néu gia tri trung binh ctia ham lugng cacbon x 100% nhd hon
10 thi thém s6 0 vao trudce gid tri d6 (xem thi dy 2 trong bang 1.12).

- Néu ky hiéu cia nguyén t6 hop kim chinh thay thé chit s& cua
nguyén t6 va ham lugng cacbon déu gidng nhau thi ham lugng nguyén
t6 hop kim twong d6i cao s& 1a x x +1 (xem thi du 3 trong bang 1.12).

- Doi v6i thép co tinh tham 61 (thép H), néu chit s6 thay thé
ctia ham lugng cacbon va loai thép co ban (trir thép H) khong gidng
nhau, khi d6 ¢ thé 14y ham lugng trung binh cacbon cia loai thép co
ban x 100% (xem thi du 4 bang 1.12).

Bang 1.12. Nhimg thi du chir s6 thay thé cia ham luong
cachon

Thi | Mdcthép | Hamluong % | Gid uitung | Chirs6 Ghi chi

du ‘méi cacbon qui dinh | binh x 1060% | thay thé
! S12C 0,10+ 0.15 12,5 12 Vi ham
: l
2 | SOCK | 0072 0.02 95 9505 | ooe Mo
SCM420 | 0,18+ 0,23 20,5 20520 | 1" dé
thong nhat
3 fscM421 [ 0,17+023 20 2021 | v6i ching
- loai thép co |
SMnd33H | 0297036 | 325 2533 | pan  ©
4 SMn433 | 0.30+0,36 33 | 33

d} Ky hiéu hdu 16 kém theo

St dung chit céi ti€ng Anh, c¢6 2 loai: mot loai ding cho loai
thép co ban thém nguyén t5 dac biét hodc nguyén t6 vi lugng, mot loai
ding cho dac tinh nao dé. Vi du, hau 16 kém theo H biéu thi thép c6
tinh tham toi.

3. Thép dé cdt got

Ky hiéu SUM xx dé biéu thi méc thép (M — machinability), xx la
2 chir s0.
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Chir s6 thit nhat biéu thi ching loai thép: 1- thép dé cit got
chita luu huynh; 2- thép dé cat got c6 ham lugng luu huynh, phét pho
cao; 3- thép dé cat got chita lvu huynh, cé ham luong cicbon cao; 4-
thép dé cat got cacbon, mangan.

Chit s6 thit hai Ia chir s6 thit .

Dai vt thép dé cit got chida chi thi kém theo chif cdi hau t6 ”
L" { Lead), vi du SUM 22L. '

4. Thép lo xo va thép 6 lin

Mic thép 1o xo dimng SUP x ( x) dé biéu thi ( P-Spring), x (x) la
mot hodc hai chit s6 bicu thi s6 thi tw. Trong d6, SUP9 va SUP9A c6
thanh phan gan giong nhau, cho nén sau s6 thir ty thém chiv cdi " A"
dé phan biét.

Mic thép 6 lan ding SUJ x dé biéu thy, J Ia chit cdi ddu cia chit
La ma Jikuuke phién am ti€ng Nhat, x 1a chit s§ thit tu. Trong tiéu
chudn thép 6 lan hién hanh cé ham lugng cdcbon - crom cao ¢é 5 méc
thép SUJ1~ SUJ5

5. Thép dung cu

Mic thép dung cu dugc gidi thiéu la thép dung cu cdcbon, thép
dung cu hop kim, thép gié dong théi gidi thiéu thém thép thuoc hé
thép dung cu.

«). Thép dung cu cacbon

Dung ky hiéu SK x dé biéu thi méc thép K 1a chir cdi diu cia
chit La ma Kogu phién am théo tiéng Nhat cé nghia 12 " dung cu”, x 1a
chil s6 tha tu. Vidu SK 1.

b). Thép dung cu hop kim

Mic thép cé 3 loai: SKS, SKD, SKT, ding sau chit cdi ding 1
hoic 2 chit $6 d€ biéu thi thit tu, ngoai ra khong ¢é qui luat 3 rang.

Loai SKS ( S- Special) c6 16 méc thép trong tong s6 28 mic
thép cla tieu chudn thép dung cu hop kim, chit yéu diing cho dung cu
cat, dung cu chiu va dap va moét bo phan diing 1am khuén dap ngudi.

Loar SKD ( D- Chit cdi ddu cla chir La Md Daisu phién am
theo ti€ng Nhat), trong tiéu chudn ¢ 10 méc thép, chu yéu ding lam
khuén dap ngudi va khuoén dap nong.

Loai SKT ( T- Chir cdi dau cla chit La Ma Tanzo phién am theo
tiéng Nhat c6 nghia la “rén”), trong tiéu chudn chi ¢6 2 mic thép SKT3
va SKT4, chu yéu dung lam khuén dap néng (khuon ren).
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c) Thép gic

Mic thép ding SKH thém chit vass dé biéu thi (H-high specd;
chit s6 diung d¢ phan biét thép gié he vonphram va hé molipden).
Trong tiéu chudn thép gi6 cé 13 mic thép, c4c chil s6 2, 3,4,10 chi thép
gié h¢ vonphram, cdc chif s¢ tir 51+ 59 chi thép gié hé molipden.

d) Thép cong cit cam tay (duc, choong, xa beng)

Miéc thép dung SKC thém chif s6 thit tw dé bidu thi (C- chisel),
trong tiéu chuin cé 4 mac thép: SKC3, SKC11, SKC24, SKC31}.

6. Thép khong gi

Mic thép ding SUS x x x d€ biéu thi (chit cdi S cudi cung -
stainless), x X x & s6 gom 3 chit s6), trén co ban mo phong theo diy
chits6 2 x x, 3 x X, 4 x x, 6 X X, v.v ctia thép khong gi tiéu chuin AISI
ctia Mi. Vi dy, SUS 301 ¢6 thé d6i chigu véi ATSI clia M.

Thép khong gi ¢6 ham luong cacbon qud thap thi ding sau chit
s6 thém chif L. Loai thép ¢ chia them Ti, Se, N thi & diing sau chif 56
lin lugt thém chit Ti, Se, N. Hai loai thép c6 thanh phan gin giong
nhau nhung ¢4 nguyén 16 cd biét khdc nhau thi ding sau chit s6 thém
J1,J2 dé phan biét. i véi san phim thép khoéng gi khic nhau, sau ki
hi¢u chii thé thém ki hiéu thay thé vi dung ddu “ - * phan céch (bdng
1.13).

Bang 1.13. Ki hi¢u thay thé & hau t6 kém theo

Ki higu thay the Tén thép
SUSx x x-B Thép cay khéng gi
SUS-xxx-C Tam thép mong khong gi ¢6 son (moét mat)
SUSx x x-CA Thép géc khéng gi cdn ngudi
SUS-x x x-CB Thép cay khong gi gia cong ngudi
SUS-x x x-CD Tam thép mdng khong gt ¢6 son (hai mat)
SUS-x x x- CP Thép tdm khong gi can ngudi
SUS-x x x-S Thép det khong gi cdn nguéi
SUS-x x x(CSP Thép det 15 xo khong gi cdn nguoi
SUS-x x x-F Vat liéu rén khong gi diing cho thung 4dp luc
SUS-x x x-FB Phoi thép khong gi diing che vat ligu rén
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Tidp bang 1.13

Ki hi¢u thay the Tén thép
SUS-xX x x-HA Thép g6c khong gi cdn nong
SUS-% x x-11P Thép tam vi tim mong khong gi cdn nong
SUS-x x x-TB Thép ng khong gi diing cho thiét bi trao déi nhiét 1o
hot
SUS-x x x-TBS Thép &ng khong gl diing cho duong dng vé sinh
SUS-x x x-TF Thép ong khong gi dimg cho 16 nung
SUS-x x x-TK Thép dng khong gi diing cho két cau mdy
SUS-x x x-TP Thép ong khong gi
SUS-x x x-TPD Thép éng khong gi thong dung
SUS-x x x-TPY He théng dng khong gi han hd quang dudng kinh 1én
SUS-x x x-W Day thép khong gi
SUS-x x x-WP Day thép 15 xo khong gi
SUS-x x x-WR Thép cudn khong gi
SUUS-x x x-WS "Thép day khong gi chudt ngudi
SUS-x x x-Y Thép day khong gi ¢6 tinh han

7. Thép bén nhiét va hop kim bén nhiét

Méc thép bén nhiét ding SUH c6 thém ma hiéu chit sd dé biéu
thi (H - heat- resisting), trong tiéu chuén thép bén nhiét hién hanh (JIS
G4311, G4312-1991) ¢6 mat 86 mac thép van diing s6 thit tu trude day
(mot hodc hai chit s8), mot s6 khic da mo phong theo day chit s6 AISI
cua My (ma hi¢u ¢é 3 chit s8).

Hop kim bén nhiét con duge goi 1a hgp kim nhiét d6 cao, mdc
clia né dung NCF x x x dé biéu thi (NCF - hop kim NiCrFe, x x x la
ma hi¢u chit s8). C6 ky hiéu & dang sau chit s6 thém chii cdi H d€ biéu
thi phuong phéap xir Iy khac nhau; ¢6 ky hiéu thém chir cii hau t6 vac
sau chir s6 dé biéu thi qui cich ching loai san pham. Vi du: P biéu thi
thép tdm, thém chit B biéu thi thép cay, thém chit TP biéu thi dng
khong han, thém chit TB biéu thi 6ng khéng han ding cho thiét bi trao
déi nhiét, them chit TF biéu thi 6ng khong han 1o nung.



8. Thép silic dung trong cong nghiép dién

Trong tiéu chudn JIS ¢6 thép ding trong cong nghiép dién cin
ngudi khong dinh hudng (JIS C2552-86) va thép tdm silic can ngudi
dinh hudng (JIS C2553-86).

Vidu méc thép cong nghiép dién khong dinh hudng:
' 35 A 250

Trong do:

35 - do day danh nghia x 100% (0,35mm).

A - khong dinh huéng .

250 - tri 56 t6n hao 16t sit x 100% (P, 4, =2.50W/kg).

Khi tri s6 ton hao 15i sdt cha thép silic khong dinh hudng
<10,00W/kg, s& dimg 3 chit s& dé biéu thi, néu gia tri tdn hao 1&i _
=10,00W/kg thi ding 4 chit s6 dé bidu thi, vi du: S0A 1300.

Vidu mac thép silic dinh hudng nhu sau:
27 P 120

Trong dé:

27- d6 day danh nghia x 100% (0.27 mm).

P - dinh hudng theo cam iing tir cao (chii G Ia dinh huéng
thong dung).

120 - trj 56 ton hao [5i sit x 100% (P,,,=1,20W/kg).

1.5.3. Ky hiéu cdc logi thép két cdu va céng trinh theo tiéu
chudn JIS

1. Thép xdy dung cong trinh va két cdu (bdng 1.14)

Bang 1.14 . Chix cdi ctia mdc thép xay dung cong trinh va két cdu

Chir cdi Teén vit ligu thép Chit cdi Tén vat ligu thép
thay the thay th&
SB Thép cacbon ding cho SM Thép két cau cin co
thtng 4p luc va ndi hoi, tinh han
thép hop kim mélipden
SB-M Giong nhu trén SMA Thép két ciu cin
‘1 ndng c©é tinh han
bén trong khi quyén




Tiép bang 1.14

Chit cdi Ten vat liéu thép Chir céi Ten vat liéu thép
thay thé thay thé
SBC Thép tron ding cho day SPA-C Thép cin ngudi dd
xich " bén cao trong khi
quyén
SBPD Thép wdn cét bétong du SPA-H Thép cdn néng 4o
wing luc . bén cao trong khi
quyén
SBPR | Thép trdn van cdt béwng " SPTFS Thép ecr6m khong
du ng lue : ma thiéc
SD Thép tron van cdt bétong SR Thép ton ot
bétong
SGD Thép cacbon thdong dung SRB Thép cacbon tdi ché
¢6 mai bong
SGD-D | Thép mai béng SRR Thép cot béong tdi
ché
SHK Thép hinh chit H Ss Thép «can ding
trong két cdu thong
i thudng
SKK Thép dng S8C Thép hinh  cdn
ngudi it bién dang
diing wong két ciu
thong thudng
SKY Thép tdm cudn &ng SY Thép ron dinh rivé
SWH Thép hinh cht H

ding trong két céu
€6 tinh haa

2. Thép ditng cho thiing dp luc (bdng 1.15)

Bang 1.15. Ki hi¢u chir cdi ctia mdc thép ding cho thung dp luc

Ki hiéu Tén thép
SB Thép cacben diing cho thilng dp luc vi noi hoi
SB x x M | Thép tdm chita mo lip den ding cho thing ap luc va ndi hoi
SBV Thép 1am hep kim diung cho thing dp luc va néi hoi
SCMV Thép tdm hop kim crom mo lip den ding cho thing dp luc va néi

hoi
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Tiép bang 1.15

Ki hiéu Tén thép
SEV Thép tdm dd bén cao ding cho thing 4p luc nhiét do trung binh
SG Thép det va thép tdm diing cho binh khi cao ap
SGv Thép tdm cacbon diing cho thiing dp hrc nhiét d6 trung binh vi
ohiét do cao
SLA Thép tdm cacbon ding cho thiing dp hrc nhiét do thap
SLxN Thép dm chifa niken ding cho thiing 4p lyc nhiet dé thap
SPV Thép tim diing cho thing 4p luc nhiét do thuéng
SQV x A | Thép tdm hop kim hoa bén ding cho thung dp luc. phan thanh 2
(B)* loai AvaB

Ghi chii: (BY*- them chir cdi (sau cliing) dé biéu thi thép qua nhiét luyén:

Q - xit i hod bén thép tam;

P - nhiét luyén khit ing suat;
TQ - mau thir qua nhiét luyén hod bén:
SR - mau thir c6 nhiét luyén khir ing sut.

3. Thép tém (det) va thép tam (det) c6 I6p ma (bdng 1.16)

Bang 1.16. Ki hiéu chir cdi clia mdc thép

Ki hitu Tén thép
SAxC Thép t&m mong ma nhém nhiét nhing
SAxD Thép tdm mong ma nhom nhiét nhing
SAxD Thép tdm méng ma nhom nhiét nhiing
SAPH Thép tam, thép det c4n néng diing cho xe déng co
SDP Thép tim lop mdi
SECC Thép 14m (det) ¢dn ngudi ma dién kém
SECD
SECE
SECCT Thép det va tAm mdng ma dién kém (thir kéa)
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Tiép bang 1.16

Ki hiéu Tén thép
SECD Thép det va tdm méng dap ngudi ma dién kém
SECEN Thép det va tdm maéng dap ngudt ma dién kém khong théi hiéu
"'SEHC Thép det va 1Am mong cdn néng ma dién kém thong dung
STEHD Thép det va tim mong cdn ndng ma dién kém dap ép
SEHE Thép det va tim moéng can ndng ma dién kém dap ép sdu
SPB Thép tdm ma thiéc
SPCC Thép det va tdim mong cacbon cdn ngudi théng thuemg
SPCCT Thép det va 1@m mong cacbon cdn ngudi thong thudmg (thir kéo)
SPCD Thep det va 1am mong cacbon cdn ngudi dap ép
SPCE Theép det va tam méng cacbon cin agudi dap siu
SPCEN Thép det v tdm mdng cacbon cdn ngudi dap sau khéng tinh thai
higu
SPFC Thép tam va thép det do bén cao cdn ngudi ding cho xe dong co
SPFH Thép tdm va thép det do bén cao cdn néng ding xe dong co
SPGA Thép tAm mong ma bac
SPGC Thép 1dm méng ma kém théng thuding
SPGD Thép tim mdng ma kém dap ép
SPGD Thép tam mong ma kém dap sau
SPGH Thép tim mdng ma kém diing cho tdm gon séng thong thudng
SPDR Thép tim mong ma kém diing lgp mai nha
SPGS Thép tAm mong ma k&m ding trong két cdu
SPGW Thép tdm mong ma k&m dimg cho tdm gon sdng xay dung
SPHC
SPHD Thép det va tdim mém cdn ndng déap ép
SPHE
SPHT Thép det cacbon cdn néng diung cudn dng
SPP Thép det va tdm mong tring men khir cachon
SPTE Thép tdm ma dién thiéc
SPTH
SY .| Thép tdm cin ndng
Ghi chii; chit cai & dudi ky hi¢u: C - thong dung; D - diing d€ ép hoac dap; E -
dung d¢ dap sau.
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4. Ong thép (bing 1.17)

Bang 1.17. Ki hi¢u chi cdi clia mdc 8ng thép

Ki hiéu Tén thép Ki hiéu Tén thép

SCM-TK STH Ong thép khong han ranh

diing cho binh khi cac dp

SPC-A STK 6ng thép hop kim ding trong

két cdu thong thudmg
e ~ HSTKM Ong thép cacbon dimng trong

SCP-E Ong thép hop kim két cdu mdy
dung trong ket ,
ciu STKR Ong thép hinh vuong ding

SCP-p e L trong k€t cau thong thuomg
Ong ihép gon ] _
song STKS Ong thép hop kim dung trong

SCP-R két cau

STM-C 611g thép khéng han rinh

SCP-RS dung trong khoan thiam do (lip

ong)

SGP He 6ng  thép|[STMR | Ong thép khéng han rinh
cacbon c¢¢ ghép diung trong Khoan tham da
néi {cét khoan)

SGPW Ong nudc ma kém || STO Ong thép khong hian ranh

diing trong giéng diu

STAM x | Ong thép cacbon || STPA Ong thép hop kim dung trong

xG han dién tr& dung hé thong éng
cho xe déng co

STAM x | Ong thép cacbon || STPG Ong thép cacbon dimg trong

xH han dién trd diing h¢ théng ong ap Iuc
cho xe dong co
(gidi han chay
cao) -
6ng thép cacbon || STPL 6ng thép dimg trong hé théng

diing trong thiét
bi trac déi nhiét
ndi hoi

ong nhiét do thap




Tiép bang 1.17

Ki hi¢u

Tén thép Ki higu Teén thép

STBA

Ong thép hop kim || STPT Ong thép cacbon ding trong
ding trong thiél hé théng dng nhiét do cao

bi trac déi nhiét
ndi hoi

STBL

Ong thép dung || STPY Ong thép cacbon ¢é tinh han
trong thiét bi trac diing trong hé théng dng

d6i nhiét nhiét do
thip

STC

Ong thép cacbon || STS Ong thép cacbon chiu cao dp
ding rong
chuyén tii khi

STF

6ng thép cacbon
diong wong o
nung

STFA

{ nung

6ng thép hop kim
ding trong lo

5. Thép cuon va thép ddy (bang 1.18)

Bang 1.18. Ky hiéu chit cai ciia mac thép cudn va day
Ki hiéu Tén thép
SW (1) Thép day cacbon cao kéo ngudi
SWCD (1) | Thép cuén cacbon cao kéo ngudi diing trong bétdng cdét thép
du ung lyc
SWCH (3} | Thép cudn cacbon gia cong nguéi
SWCR (1) | Thép cuén cot bétdng du ng luc cd cacbon kéo ngudi
SWM (d) Thép day cacbon thap
SWMC Thép day c6 son mau
SWMG Thép cuén ma k&m cacbon thap lam 1561 day cap dién
SWMV Thép day ptl mau bang chat déo hitu co
SWO (5 Thép day ram diu cacbon diing trong 16 xo van
SWOCV-V | Thép day ram dau hop kim crom-vanadi dung trong 1o xo van
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Ti€p bang 1.18

Ki hiéu Tén thép
SWOSC-V | Thép day ram ddu hop kim silic-crém diing trong van 15 xo
SWOSM Thép day 1 xo hgp kim silic-mangan ram ddu
SWO-M Thép day ram ddu cacbon diag trong 1& xo van
SWP(2) Day (;én piano
SWPD iI'hép cudn bén cdp va soi van ding trong c6t bétdng dir ing
e
SWPR Thép cudn bén cip ding trong ¢6t thép beténg dur ang luc
SWRCH Thép day cacbon diing trong gia cong ngudi
3)
SWRH (6) | Thép cuén cacbon cao
SWRM Thép cudn cacbon thap
SWRS (6) | Thép cudn ding lam day dan piano
SWRY "I:hép cudn ding 1am 151 que han dién boc thudc
SWY Day 151 que han dién boc thude
Ghi chu:

(1) - cén cir vao co tinh lai chia thanh 3 loai A, B, C.
(2) - cén cif vao cong dung lai chia thinh 3 leai A, B, V.

{3) - cudi k¥ hiéu kém theo chif R 1a thép soi, chit K 1 thép ling, chit A 1a
thép lang nhom.

(4) - cudi ky hiéu kem theo chit -B 1a thép diy thong dung, chit -A 1a 0
hodc ram, ch -G 1a day ma kém. chir -N la day ding dé ¢hé tao dinh.

(5} - can cit vio do bén kéo chia thanh 2 leai A, B.

(6) - céin ¢ vao ham luong mangan chia thanh 2 loai A, B..




6. Th

ép rén (bang 1.19)

Bang 1.19. Ki hiéu chit cdi ca mdc thép rén

| Ky hieu

Tén thép Ky Tén thép
hiéu
SF Thép rén cacbon SFNCM | Théprén  niken-
crédm-molipden
théng dung
SFB Phéi thép rén cacbon SFVA Thép rén hgp kim
ding trong thing dp
luc nhiét d6 cao
SFCM Thép ren crém-mé lip den || SFVC | Thép rén cacbon
théng dung | dung trong thing 4p
luc
SFHV Thép rén hop kim ding trong || SFVQ | Thépreén hgp kim
(1 thitng 4p luc nhiét do cao hod t6t diung trong
thiing 4p luc
SFL Thép rén dimg trong thing 4p |[ SFVV Thép rén ding

luc nhiét do thap

trong thiing ap luc
qua xir Iy chan
khong

Ghi chi: (1) - can cif vio nhiét d6 ram chia thanh 2 loai A, B,

7. Mdc gang diic va thép diic (bdng 1.20)

Bang 1.20. Ky hiéu chit cdi cia mdc gang dic va thép dic

Ky Tén thép Ky higu Tén thép

hiéu

D Ong gang dic ¢6 tinkh || SCMnCr Thép dic mangan crém do
rén - { bén cao diing trong két c4u

DF 6ng gang diic dj h‘m?“ SCMnCtM | Thép dic mangan-crom-
cé tinh rén molipden d6 bén cao ding

trong két ciu '

DPF 6ng gang ddc ¢6 tinh || SCMnH Thép dic mangan cao

rén
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Tiép bang 1.20

Ky Tén thép Ky higu Tén thép
hiéu
: i
FC Gang xam SCMnM Thép diie mangan-
: mélipden dé bén cac ding
rong két cdu
FCD | Gang cdu SCNCrM Thép dic niken-crom-
mdlipden déd bén cao diing
trong két cdu
FCM | Gang tam den c6 tinh || SCPH Thép diic diing trong cao
B rén ap nhiét 4o cao
~ - it =
FCM | Gang diic peclit SCPH-CF | Ong thép ddc li tam ding
P trong cao 4p nhiét d¢ cao
FCM | Gang tam triing c6 tinh || SCPL Thép dic dung trong ha dp
W rén nhiét do thap
SC Thép dic cacbon S5CS Thép dic khong gi
SCC Thép dic cacbon do Y SCSiMn Thép dic silic-mangan do
bén cao diing trong két bén cao dung trong két cau
cdu
SCCr | Thép hop kim thap 46 || SCW Thép dic k& ciu cd tinh
M bén cao ding trong két han
cau
SCH Thép diic chiu nhiét SCW-CF 6ng thép dic li tam ding
trong két cdu
SCM | Thép mangan d6 bén :
n cao ditng trong két ciu
L3N ! - A L -~
1.6. Tiéu chuan mac thép cua buc

1.6.1. Phutong phdp biéu thi mdc thép ciia hé thong DIN 17006

DIN 13 ky hiéu clia tiéu chuan coéng nghiép clia Pic (Deutsche
Industrial Norm). Vé phwong phap biéu thi méac thép clia tiéu chuin
DIN ¢6 hai hé théng: DIN 17006 va DIN 17007.

Mic thép cia hé thong DIN 17006 do ba b phan hop thanh:
+ Bo phéan chii thé biéu thi do bén hoac thanh phan hod hoc cua

thép.



+ Chir cdi viét tat ding trudc chi thé biéu thi dic tinh ban dau hoic
tinh luyén.

+ Chit cdi viét tit dai dién cho chi s6 biéu thi pham vi dic trung va
trang théi xir 1y, diing sau b phéan chii thé.

Bo6 phin chd thé néi trén va ¥ nghia clia chif s6 va chit cdi
duoc trinh bay trong bang 1.21.

Bang 1.21. B6 phdn chi thé, v nghia cla chir s& vd chit cdi duoc sif dung
trong mdc thép cta hé théng DIN 17006

Phuang . o . a , | Phamvidac | Trang thai xi
phip luyén ?"“}:f:mﬁgdb.dg.ga? Bd p?ﬁg chd trung (chiy 19 (chi cdi dai
(chir cdi chlrcarda dien cdi dai dién) dién)
dai dién)
B-thépld | A -chiuthdi higu | 1. Theodo 1-gidi han A - gua ram
Besome G - chita luu EZE _Clz",i }\;?gu chdy B - qua nhiér
E-théplo | huynh (hoge phot | £ Y ig | 2-hir luyén thu duge
dién {nai pho} tuong ddi i1 han dudi nghiém uén | tinh cét got 16t
chung) cao gé bén kéo hodc rén didu | nhat
F-thépld | H-thépniassi | 5 pyen 3-dddaiva | E - qua toi
phan xa K - chifa lru thinh phan dap tham cachon
I-thgpld | huynh (hoac phot | hod hoc: ky | 4-gidi han G-qua i
dién cam pho) tuong déi hiéu nguyén | chdy vathir | mém
ting thap to cachon nghiém rén B
. . - d4u hoac H - quatoi
LE - thép L - chiu kiém Ky hieu wn UF ..
16 dién hé P - o6 the hin & nguyén o - qua tot
quang ~cothehanép 1, chon 5-thtr be mat
(cd thé han rén) nehiém ché HI o
M - thép Lo . Ham lugng | B )57 €009 | 20 - quatol
Mactanh Q - ¢6 the dap cachon ¥ado daiva | cdm ing cao
ngudi (co the ép. dap tdn bé mat
PP - sat 6 thé bién dang | Ky hiéu i ,
cong ngudi) nguyén 6 z]ﬁw;:‘:ﬂu K_ - quagia
nghiép : . hop kim. Y . cong ngudi
i R - thép lang nghiém rén hur cé
58 - thép S 6 thé hi Ham lvong dau hoac (n i can
que han (o t e an hop kim udn va do ngu?!‘ kéo
T thép néng chay hoac dai va dap ngudt...)
Thomas | U~ thép s Chif ciiphia | 8-dgbén | N-dua
TI- thép 1o 7 _ 6 thé kéo truse X nhihét d? cao thuang hod
;- chuot Ham luon [10?.0 dobeén | NT - qua tham
ndi JNE :
cacbon xoan Nitg
W - thép 1o S aua b kL
héi - qua 0 khu

(tng suit
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Ti€p bdng 1.21

Phuong 3 . - | Pham vidac | Trang thdi xir
. Diic trung ban ddu | Bé phan chi : - PN
phidp luyén | " 4o di dai dien) thé trung (chi | 1§ (chir cdi dai
(chit cdi - cdi dai dién) dign)
dai dién)
Y - thép 1o Ky hién 9-dac tinh vé | U - khéng qua
théi 6xy nguyén o dién hodc tr | nhigt fuyén
hop kim ::ll?g S(gh_oglgu V - gua nhiét
Chit c4i Ham lugng nghiém rén luyén ho4 16t
kém theo: hop kim hoac udh).
B - tinh Ghi chii:
kiém {mbt 16 mot
kiéu thi
Y - tinh .
h
Axit nghiem)

Madc thép ciia h¢ théng DIN 17006 dugc chia thanh 2 loai biéu thi
theo do bén cla vat liéu va thanh phdn hod hoc. Ngodi ra, con ¢6
phuong phdp bicu thi mac gang diic va thép dic, dugc chia thanh nhu
sau;

1. Phuong phdp biéu thi mdc thép theo dp bén ciia vat licu

Phuong phdp bi€u thi niy chi thich hop dung cho thép phi hop
kim. Chu thé cia méc thép do chir cdi St (viét tét cta Stahl) va gid tri
do ben kéo (MPa hoic N/mm?) theo sau hop thanh. Khi cin thiét, &
dang trudc va sau cla bo phan chi thé lai c6 ky hiéu cac loai chit c¢di -
hodc chir s6 nhu d& dugc ligt ké trong bang 1.21.

Viduy:

St 33 - thép cacbon ¢6 gid t1 gidi han dudi chia dé bén kéo 1a
310MPa.

USt 37, RSt 37 - thép s6i (USt) va thép lang (RSt) ¢6 gid tri gidi
han duéi clia d6 bén kéo 14 360 MPa.

QSt37 - 3U, Q- co6 thé dap ngudi, -3 - ddm bao do dai va dap,
U - biéu thi khong qua nhiét luyén.

Mdy niam gén day, Dic va cdc nude Tay Au ciing s dung méc
thép theo tiéu chudn Chau Au, vi du: EN 10025-94. D6i véi thép phi
hop kim, mac thép méi ciia né 1 S xxx (méc thép truée nam 1994 1a
Fe xxx), ba chif s ding sau chit cdi S biéu thi gid tri giéi han dudi ciia
gi61 han chay MPa, khi cén thiét c6 thé them ky hi¢u hau t6 dé biéu thi
trang thdt va dang cép chat lugng. Can cit vao dudng kinh hoic do day
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khic nhau cua vat liéu thép, thanh phan hod hoc (chi y&u 12 ham lugng
cacbon) cla cung mét mac thép c6 thé duoc diéu chinh mét cch thich

hop.

Maic thép méi thép c6t betdng cliia Piic 1a BSt xxx + ba chit s
déng sau chif ¢di hau 16: BSt biéu thi gid trj gii han dudi clia gidi han
chdy MPa, né giong v6i phuong phép biéu thi theo tiéu chudn Chau
Au.

2. Phuong phdp biéu thi mdc thép theo thanh phdan hod hoc (%
trong luong)

Phuong phép biéu thi nay cé thé chia lam ba loai 12 thép phi hop
kim, thép hgp kim va thép hop kim cao.

a) Thép phi hop kim

Pai vdi thép cacbon, chi khi sir dung ma céc tinh nang cua thép
quan trong hon do bén kéo, hoac khi ngudi tiéu diung cin tién hanh
nhiét luyén (nhu thép tham cacbon, thép nhiét luyén hod tot) thi moi
ding phuong phap biéu thi theo thanh phan hod hoc.

Chi thé mdc thép 1a do ky hiéu cacbon C va chit s6 biéu thi phin
tram ham lugng cacbon trung binh hgp thanh. Xhi cdn thiét cé thé
thém vao ding trude chil thé mdc thép chix cdi viét tit va chit s6 nhu da
liet ké trong bang1.21. Vi du: C15 - thép thadm cacbon c¢é ham luong
cacbon trung binh w12 0,15%.

C35N - thép nhiét luyén hod tt ¢ ham lugng cacbon trung binh
o¢ 12 0,35%, N biéu thi qua xu 1y thudng hod. ‘

Theo yéu cdu chat lugng, d6i véi thép cacbon (mic gidi han cha
ham lugng luu huynh, phst pho) va cong dung khong giéng nhau thi
c6 thé ¢6 céc chit céi truéc mac thép nhu Ck, Cm, Cf, Cq...:

C x x - ham Jugng lvu huynh, phét pho trong thép @, va o <

0,045% (xx biéu thi chit s6 cla phan tram ham lugng cacbon trung
binh). Cac ky hiéu duéi day cling tuong tu.

Ck x x - thép chét luong can khong ché ham lugng luu huynh,
phét pho.

Cm x x - thép chat luong can khdng ché€ ham lugng luu huynh,
lugng luvu huynh trong thép 12 0,020 + 0,035%.

Cf X x - thép 161 bé mat.
Cq x x - thép dap ngudi.
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b. Thép hop kim thdp va thép hop kim

Tiéu chuin DIN ciia Dic quy dinh: khi trong thép oy, 2 0,50%,
Oy, 2 0,80%, o, v 0,2 0,10%,0¢, 2 0.,25% thi nhitng nguyén t6 nay
mdi duge goi 1a nguyén t6 hop kim. Quy dinh nay khiac mot chit véi
“Phan loai thép” (ISO 4948/1) dugc cong bd gin day cua tiéu chuin
quéc t€ ISO vé giGi han ham lugng nguyén t6 hop kim déi vdéi thép phi
hop kim va thép hop kim. Sy khdc biét nay ¢6 thé 1a do thoi gian dinh
ra tiéu chuan DIN 17006 tuong d6i som.

Chu thé ky hiéu thép cua tiéu chuin DIN la do chit s6 biéu thi
ham luong phin van cicbon, k¥ hiéu nguyén t6 hop kim va chit s6 biéu
thi ham luong nguyén t6 hop kim tao thanh. Nguyén t6 hop kim dung
ky hiéu hoa hoc dé biéu thi, déng thoi né duge sap xé€p theo thia tu
nhiéu it cia ham lugng nguyén t6 hop kim. Khi ham lugng gidng nhau
thi xép theo chif cdi thit tu. Phuong phép biéu thi gid tri ham luong cha
nguyén t6 hop kim ducc ghi trong bang 1.22.

Bang 1.22. Phuong phdp biéu thi gid tri ham luong nguyén t6 hop
kim ctia thep hop kim thdp va thép hop kim

Nguyén 16 hop kim S6 (x % ciia ham hegng trung binh)
Cr. Co, Mn, Ni, §i, W 4
Al, Be, Cu, Mo, Nb, Pb, Ta, Ti, V, Zr _ (0
Ce,N. P, S 100
B 1000

Do chit s6 dimg ding sau ky hiéu nguyén t§ trong mac thép la
tich s& biéu thi ham lugng trung binh cla nguyén 6 hop kim va s6
trong bang 1.22, cho nén khi muén tinh thanh phan hod hoc trong ky
hiéu thép nay thi phai chia cho s6 ban ddu. Vi du:

13Cr2 - Biéu thi thép crom c6 ham lugng cacbon trung binh [a
0,13%, ham lugng crom trung binh la 2/4 = 0,5%.

25CrMo4 - Biéu thi thép hop kim mélipden - crom ¢6 ham
lwgng cacbon trung binh 0,25%, ham luong c¢rém trung binh Ila
4/4=1 %, va ¢6 chia molipden.

64



Trong mét s6 tr liéu va bén v&, néu mudn ghi 1 trang thdi
nhiét luyén cha né thi diing chiit cdi thay the duge quy dinh trong bang
1.12. Vidu:

I3Cr2E - biéu thi thép chia lugng v trung binh 13 0,13%, .,
< 0,5% da gua t6i tham cacbon.

25CrMo4V - biéu thi thép chita lugng trung binh: 0. < 0.25%,
O¢ < 1%, dong thdi c6 chita molipden qua nhiét luyén hod t6t.

c) Thép hop kim cao

Nhing loai thép ¢6 ham luong mot loai nguyén 16 tén 5%
duoc goi 1a thép hop kim cao. Pédu ky hieu clia loai thép nay 1 chit cai
X, tiép d6 1a chit s& bi€u thi ham lugng cacbon trung binh theo phin
van va ky hi¢u nguyen 1§ hop kim (sdp x&p theo thit ty ham luong cao
thip), cudi ciing la gi4 tri phan tram trung bink chi rd ham lugng ctia
cac nguyeén (6 hop kim chinh 1am tron s§ bing khong véi s6 16 0,4 tréy
xudng va bang 1 vdi s6 1é tir 0,5 trd lén.

Vidu;

XI0CrNil8 8 Ia thép khong gi chita o < 0,10%, W, < 18%,
Oy, < 8%.

X10CNiTil8 9 2 la thép khong gi chita w. < 0.10%, W, <
18%, 0y, < 9%, w, < 2%

n =

Néu ham lugng cacbon khong quan trong (khoéng can ghi nhé))
thi chif cai “X” ¢6 thé duoc luge bd.

d) Thép céng cu cacbon

Bo phan chi the cha mdc thép ndy gidng véi phuong phap biéu
thi mac thép phi hop kim & trén do C x x + W X tao thanh. C x x biéu
thi chit s6 phan van ham lugng cacbon trung binh. W biéu thi thép
cong cu (Werkzeugst), trong dé: '

W1 - chét lugng cap L.
W2 - chat lugng cdp 11.
W3 - chat fuong cap I1I.
WS - cong dung va chét Iugng dac biét.
e) Theép dung cu cdr got toc dé nhanh (thép gid)
+ Ding ddu mdc thép 1a chir “S™, biéu thi thép dung cu cit got téc
dé cao hay thép gié (Schnellarbeitsst-ahle).
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+ Ding sau do 3 hodc 4 nhém chif s¢ dai dién cho ham luong trung
binh cha nguyén t6 hop kim tao thanh, gifia cdc nhém chit s6 phdl
ding dudng gach ngan dé ngan cdch. Mbi nhém chir s6 duoc sip xEp
theo thit tu W-Mo-V-Co. Riéng Cr khong can phai biéu thi.

+ Ham luong nguyén 18 hgp kim dugc biéu thi bing chir s6 (truc
ti€p ditng s6 phan trim trong lugng ctia ham luogng trung binh dé bicu
thi thi khong can nhan véi chi s6).

+ Thép gi6é khong chita Mo thi dung chit s6 “0” d€ biéu thi, nhung
dSi v thép gid khong chira Co thi chi diing 3 nhém chir s6 trudc dé
biéu thi 1a duge ma khong cdn dung s6 “0” dé biéu thi.

Thép gié cha Dic trong nhilng nam gén day ciing dugce sir dung

nhu mdc thép tieu chuan Chau Au, ding dau mac lhcp cia nd la chix
cai “HS” (tiéng Anh la: High Speed), phuong phdp biéu thi déu giong

nhau.
Vidu:

S 12-1-4-5 (HS 12-1-4-5) biéu thi thép gi6 véi wy= 12%, ©,,=1%,
wy= 4%, 0= 5%, 0= 4%.

S 18-0-1 (HS 12-0-1) biéu thi thép gi6 v6i »,, =18%, khéng chia
M, va C,, con o, =1% va og = 4%, tuong duong véi thép W18CrdV
cuia Trung Qudc.

g) Thép dic

Pimg dau mdc thép dic 1a chit “GS” hoac “G”. Khi can thiét, dic
khuon ¢6 thé trude dau gach ngén thém chit “K”, dic ly tam c6 thé
thém “Z”, vi du nhir GS-K-xx hoac GS-Z-xx.

Mat khac, phuong phép biéu thi mac thép dic gidng véi thép bién
dang da dugc néu & trén. Khi can thiét, ciing ¢6 thé dung céc loal chit
6 hodc chif cai o bang 1.21 vachi s & bang 1.22 dé biéu thi méc thép
dic. D6 véi thép dac phi hop kim thi ¢6 hai phuo‘ng phédp biéu thi:
phuong phip biéu thi theo do bén va phuong phdp biéu thi theo thanh
phidn hod hoc. Nhung d6i v6i thép diic hop kim thi chi diung thanh
phén hod hoc dé biéu thi.

Vidu:
+ Thép ddc phi hop kim (dva vao d6 bén dé biéu thi):
(GS-52 - thép diic ¢6 do bén kéo 1a 520MPa.

GS-L45 - thép dic chéng mdi trudng kiém ¢é do bén kéo la
450MPa.
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+ Thép diic phi hop kim (dua vao % trong luong cita thanh phan
hod hoc dé biéu thi):

GS-C10 - thép diic chira we=0,10%.

GS-C10MnSi - thép dic chifa o = 0,10%, con ham luong mangan
twong doi cao va dung silic khir 6xy.

GS-C35F60 - thép diic chita . =0,35% ¢6 d6 bén kéo 1a 600MPa.

+ Thép dic hop kim (dua vao % trong luong thanh phan hod hoc

dé bidu thi}:

GS-15Cr3E - thép dic crom chita o, = 0,15%,0¢, = 0,75%, qua 16i
tham cacbon.

GS-25CrMo36V + S65 - thép dic hop kim molipden crém chita
0 £0,25%. 0g £1,2%, w,, = 0,6%, sau khi qua nhi¢t luyén hod tét, do
bén kéo dat 650MPa, qua 0 khir ing sudt,

GS-E-55Cr6G - thép dic 15 dién chita e = 0,55%, o, = 1,5%, qua
0 mém.

+ Thép diic hop kim cao (dua vao% trong luong cua thanh phan
hod hoc dé biéu thi):

G-X15CrNil8 8 - thép diic kKhong gi chita o= 0,15%, O =18%,
(.ON,'= 8‘?0. .

G-X40CiNi26 14 - thép diic bén ahiét chia we= 0,40%, w, =
26%., wy=14%.

h) Gang dric

+ Méc gang diic chl yéu ¢6 hai phuong phdp bicu thi : mot loai do
chif ¢di tién t6 + chi¥ s6 tao thanh (chit s6 bidu thi co tinh) va mot loai
khdc do chit cdi tién t6 + ky hiéu nguyeén 16 hop kim + chit s6 tao
thanh chit s§ biéu thi ham lugng % theo trong lugng clla nguyén t6
chinh.

+ Mic gang diic loai 1 lai chia thanh haj trudng hop:

Truong hop I: Sau chit cdi chi ¢c6 1 nhém chit s§ biéu thi gid tri
nho nhét cta do bén kéo (MPa).

Truong hop 2: Sau chii cdi ¢6 2 nhém chit s& dé bidu thi gid tri nho
nhat cia d6 bén kéo va d¢ gidn dai (%). Vi du:

GG-20 - gang xdm c6 do bén kéo > 20 MPa.
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GGG-40 - gang cu c6 do bén kéo 240 MPa.
GGV-30 - gang giun cé do bén kéo 230 MPa.

GTS-35-10 - gang tam den c6 thé rén ¢b do bén kéo > 35MPa va
dd gidn dai 210% (ky hiéu cil 1a GTS-35).

GTW-45-07 - gang tam tring c6 thé rén ¢6 do bén kéo =45 Mpa va
do gian dai 2= 7% (kv hiéu cd 1a GTW-45).
+ Phuong phép biéu thi mac gang dic loai 2 nhu sau:

GGL-NiMn 13 7 - gang diic austenite graphite dang tam cd chia

©y; =13% va ©0,,=7%.

GGG-NIC 20 2 - gang dic austenite graphite dang ciu ¢6 o=

20% va wg, = 2%.

G-X300NiC 4 2 - gang dic ch6ng mai mon chia trung binh:

wc =3,00%, oy = 4% va 0, =2%.

Ngoai ra, chi cdi tién t6 12 GGK biéu thi gang dic cing ngudi,

GGZ biéu thi gang diic ly tam.

1.6.2. Phuong phdp bidu thi s6 hiéu vat lidu bang chit s& ciia

hé thong DIN 17007

1. 86 hiéu vit liéu hé (W - Nr)

86 hiéu do 7 chit s6 hop thanh, ham nghia bi€u thi cha cac chit
s6 nhu sau:

X XXXX XX
Trong d6:
Chit s6 thit nhat: loai thép.
Chit s6 2 + 5: nhém thép.

Chit 6 6 + 7: kém theo chit s6, phuong phap san xuét va trang

thdi nhiét luyén cua thép.
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2. Chir sé'thit nhdt cua s6 hiéu vit liéu

0 - gang va Ferro. 1- thép va thép dic.
2 - kim loai nang (trir gang thép). 3- kim loai nhe.

4 + 8 - vat liéu phi kim loai.

3. Chir 56 thir hai va thit ba cua sé hiéu vdt liéu



Chit s8 quan trong nhat 1 chi¥ s8 thit hai va thit ba, ching bicu
thi cac nhém va ching loai thép, trong dé:

o 00 + 06 - thép cacbon, trong d6 phan 16n 1a loai thép "01”, nay
da dugc dua vao nhém "00",

90 + 96 - thép cacbon chuyén dung.

07 va 97 - thép dé cat got c6 ham lugng luu huynh va phét pho
tuong doi cao.

08 + 09 - thép ham luong Mangan, Silic tuong déi cao. Trong
do, phéan 16n 1a loai thép nhém "08", nay di duoc dua vio nhém "04"
va "05", mét bo phan loai nhém "09" nay duge dua viio nhém "06".

10 - sat cong nghiép ding trong cong nghiép dién va thép
cacbon ¢o tinh néng vat 1y dac biét.

11 + 12 - thép kél cdu cacbon chat lugng.

15 + 18 - thép céng cu cacbon.

20 + 28 - thép cong cu hop kim (bao gém thép diic).
32 +33- thép cong cu cat got t6c do cao (thép gid).
34 = 35 - thép chiu mai va thép 6 lan.

36 + 39 - vit liéu c6 tinh nang vt ly dic biét (bao gém vat liéu
( tinh).

40 + 45 - thép khong gi.

47 + 48 va 49 - vit liéu bén nhiét va thép bén nhiét.

50 + 85- thép két cau hop kim.

88 - hop kim cung.

Ngoai ra, ¢6 mot s6 chit s¢ nhur-"13", "14", "55", "64"... tam
thoi van dugc giit 1ai dé dung vao vat liéu phat trién méi.

4. Chir 56 thir 4 va thit 5 trong s6 hiéu vt liéu

O day khong c6 qui luat nhdt dinh ma dua vio ham lugng
cacbon hodc ham luong hop kim cla né dé phan biét.

5. Chit s6' thir 6 va thivr 7 trong s6 hiéu vit liéu

Day la cac chir so phuy, thuong thi khong duge chi ra trong tiéu
chuan nhung van dugce ding. Chif s6 thit 6 duge dung dé€ bicu thi cong
ngh¢ ddc va luyén thép; chi s6 thit 7 duge diing dé biéu thi trang thai
nhiét luyén. Y nghia cu thé clia né duoc ghi trong bang 1.23.
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trong s hiéu vat ligu

Bang 1.23. ¢ nghia ctia chit s thit 6 va thu 7, chit s6 phu

Chir s6 Y nghia cu thé Chir s6 tha 7 Y nghia cu thé
thit 6
Khéng guan trong hoac Khong qua nhiét
khong qui dinh luyén hoac dang 1w
0 0 d
0
(sau khi gia cong
bi€n dang khong nhat
dinh phai tién hanh
nhi¢t luyén)
1 Thép s6i 10 théi tinh kiém 1 Thuéng hoi
2 Thép ting 1o théi tinh kiém 2 U mém
3 Thép so1 véi phuong phéip 3 Sau khi nhiét luyén
luyén dac biét. ¢6 tinh cdt got tot
4 Thép ling v&i phuong phip 4 Nhiét luyén nang cao |
luvén dac bét dé dai
5 Thép sot 16 mactanh 5 Nhiét luyén hod (6t
6 Thép lang 1& mactanh ] Nhiét luyén néng cao
do cing
7 Thép s6i 1o théi 6xy 7 Bi&n dang ngudi
8 Thép ling 10 théi oxy 8 Bign dang nguéi hoéa
citng dan héi
9 Thép 1o dién 9 Cin cit theo quy dinh
nhiét luyén dac biét

1.7. Tiéu chuin mac thép cna Phap (NF)

1.7.1. Khdi qudt vé phuong phdp biéu thi mdc thép cia tiéu
chudn NF

NF la ky hi¢u tiéu chudn cia Phip (Normes Francaiscs), tiéu
chuin NF 1a do Hiép héi tieu chuin hod cha Phap (AFNOR -
Association Francaise de Normlisation) ban hanh. Phdp con ¢é tiéu
chudn AIR do Cuc tiéu chuin hod Bo Hang khong ban hanh, nhung
phan nay khong gidi thiéu & day.
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1. Hé thong sdn phdm gang thép trong tiéu chudn NF

Tiéu chudn k¥ thuat cta sin phidm gang thép phin 16n duge
bién soan trong hé¢ thong NFAxx-xxx, moét phin nhd dwoc bién soan
trong h¢ théng NFC - xxx.

Vidu:
NF A 32 - thép dic, gang dic.
A33 - cac loai thép hop kim.

A35- thép hinh va thép cdy cdn néng (qui dinh kich thudc xem
hé thong A 45).

AJ6- tam can ngudi va cdn ndng (qui dinh kich thude xem hé
théng A 46).

A 37 - cdn ngudi, kéo ngudi va thép hinh udn nguoi (qui dinh
kich thudc lién quan xem hé thong A 47).

A 40 - phan loai kich thude va hinh dang san pham.
A 48 - dng dic.

A 49- dng thép.

C 28 - vat liéu tir tinh.

Can cif vao phéan loai tiéu chudn & trén, ¢6 thé tra cttu mac thep
thanh phan hod hoc, ¢o tinh v yéu cdu chat luong cla céc loai san
phdm gang thép.

2. Hé théng phdn loai thép

Phuong phap biéu thi mdc thép clia tiéu chudn NF la dua theo
h¢ théng phan loai gang thép. Hé théng phan loai thép nhu sau:

a) Thép phi hgp kim
Thép phi hop kim thong dung: thép loai A.
Thép phi hgp kim thich hgp cho nhiét luyén'

- Thép phi hop kim ding trong k&t cau gém: thép loai C vi thép
loai XC.

- Thép cong cu phi hgp kim.

- Thép phi hop kim chuyén ding.

b) Thép hop kim

Thép hop kim thdp do bén cao: thép loai A
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Thép hop kim thich hgp cho nhiét luyén:
- Thép hop kim dung trong két ciu.
- Thép hop kim cao.

3. Su khdc biét giita phuong phdp biéu thi mdc thép ctia Pitc
va cua Phdp

Phuong phdp biéu thi mac thép cuia tiéu chuin NF Phip va
phuong phap biéu thi mac thép cha tiéu chuan DIN Pic khong khac
nthau nhiéu. Ching qua giifa hai loai nay: mot li ding do bén vat liéu
dé biéu thi con mot 1a dung thanh phén hod hoc dé biéu thi.

Nhung diém khéc nhau la ky hiéu nguyén t6 hgp kim ctia nudc
Phép stt dung chit cdi tiéng Phdp, con nude Diic thi lai s dung k¥ hiéu
hod hoc quéc t€. Hai nude déu sir dung gid tri ham lugng nguyén 16
hop kim nhén v6i $6 nhan dé biéu thi (bang 1.24). Ham luong nguyén
16 hgp kim chil y&éu cia mdc thép hop kim cao hau nhu dugc chi truc
ti€p ma khong dung s6 nhin. D6i véi chir cdi tién t§ clla méc thép hgp
kim cao, nudc Pic dung "X" @€ biéu thi con nudc Phap diung "Z" dé
biéu thi, vi du, cing mét mic thép bén nhiét, nudc Pic goi 14 X 15Cr
NiSi 20 12 con nude Phdp goi 1a Z15CNS20 12,

Bang 1.24. Chir cdi tiéng Phdp vd s& nhdn ham luong cia
nguyén 8 hop kim biéu thi trong mdc thép

Tén gei va ky Chif cdi sir Se Tén goi vaky Chir cdi st So
hiéu hod hoc dung trong nhin hiéu hed hoc dung trong | nhan
clia nguyén té¢ | ky hiéu thép ctanguyénto | k¢ higu thép :
Cr C 4 Mo D 10
Co K 4 Nb Nb 10
Mn M 4 Pb Pb 10
Ni N 4 Ta Ta 0
St i_, 4 T T 10
W W 4 v v 10
Al A 10 Zr Zr 10
Be Be 10 N A 100
Cu U 10 B B 1000
Ghi chi; S6 nhan cta W trong tiéu chudn i la 10.
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Trong nhimg nam pan day do cong dong Chau Ag quy dinh,
cdc nude thanh vién phai ciing st dung tiéu chuan Chau Au (EN), vi
vay. tiéu chuan NF dugc dinh ra va hiéu dinh vao nhitng nam 90 di bi
anh hudng béi phuong phép bigu thi mac thép cta tiéu chudn Chau Au.
C6 mot s6 tiéu chudn méi ciing sir dung tiéu chudn Chau Au, k¥ hiéu
tiéu chuan 1a EN. Trén thuc ¢ nudc Phdp 6 hai loai phuong phap bicu
thi mdc thép ciing t6n tal.

1.7.2. Cach phdn logi va pluong phdp biéu thi mdc thép ciia
tiéu chudn NF

1. Thép phi hop kim thong dung

Loai thép nay twong duong vdi thép cacbon thong dung va thép
cacbon cd ham lugng mangan tuong déi cao cua Trung Qudc. Trong
tiéu chudn NF, thép phi hgp kim thong dung duge goi 1 thép loai A,
mac thép thay th€ cia né nhu: A33, A 37, A42, A 48, A 52, trong do,
hai chir 86 biéu thi gid tri gi6i han dudi clia do bén kéo (kG/mm’
LkG/mm* = 10N/mm?).

Trong nhitng nam gan day, thép phi hgp kim cla Phap ciing sir
dung tieu chuan Chau Au. Vi du: NF EN 10025 (94), mdc thép mdi
cua nd la S. ba chir s6 dang sau chir cdi biéu thi gid tri gi6i han dudi
cla gidi han chay (MPd} vidu, S 185 trong duong véi méc thép cii A
33. Chit cdi tién t6 S clia mdc thép biéu thi thép ding trong két cau; E
biéu ihi thép diing trong cong trinh.

2. Thép hop kim thdp dé bén cao

Loal thép nay twong duong véi thép hop kim thap do bén cao
cua Trung Qude. Trong tiéu chuan NF, nd ciing dugc goi 1a thép loai
A, 1a thép cé ham lrong cacbon va tong lugng nguyén 16 hop kim
tuong d6i thap, gidi han chay ldn hon 275 MPa. Méc thép thay thé cia
no la A 510, P 460 (twong duong véi A 590). Ba chit s6 ding sau chit
cdi biéu thi gid tri giGi han duéi cua gidi han chiay (MPa). Chif cdi tién
t6 trude P cua mdc thép biéu thi thép diing che tao thung dp luc, L biéu
thi 111ep ding ché tao durmg ong. Khi cdn thict, mac lhep hop kim lhdp
c6 the thém héau & dé biéu thi ding cip chét luong va trang thdi to
chire.

Ngoai mic thép cua hai loai thép trén, con ¢6 mdc thép trong
tiéu chuan méi nhu: thép ¢t bétong, thép 6t betong du tng luc, thép
ducmg ray nhe, thép hop kim thap. Thép hop kim thdp can nguéi cung
déu sir dung phuong phdp bicu thi do bén vat liéu. Diéu cin phai cha y
13 phan 16n cac mac thép theo tiéu chuin cua Phip (NF) dung chit s6
dé bicu thi gid tri gidi han dudi cha do bén kéo cho phi hgp véi mac
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thép theo tiéu chuan Chau Au (EN) duge sira déi trong nhitng nam gin
day. Ngoai nhing méc thép cd bigt ra con ding chit s6 dé biéu thi gid
tri g161 han duéi cua gidi han chay d¢ thong nhat véi phuong phdp biéu
thi mdc thép cia tiéu chuan quéc & 1SO.

3. Thép két cdu phi hop kim

Loai thép nay tuong duong véi thép két cdu cachbon chat lugng
cua Trung Quoc, ching bao gém: thép hop kim cacbon - mangan c¢6
ham luong mangan trung binh > 1% ding thanh phan hod hoc dé biéu
thi méc thép. Can ¢ vao yéu ciu ham lugng phét pho, luu huynh khic
nhau, chia ra thép loai C va thép loai XC.

a)Thép loai C

Mac thép: C10, C12, C20, C30... C 45, C55, C60, C75. Chit s6
dang sau chif cdi C biéu thi gid tri ham luong cacbon trung binh (x
100) cha thép. Vi dy, C20 biéu thi thép cacbon chat lugng cé ham
luong cacbon trung binh 1a 0,20%. Ham luong photpho, hru huynh
cua né déu < 0.04%.

b) Thép loai XC

Mic thép XC10, XC12, XC12, XC15, XC 18,... XC85, XC90,
XC100, XC125. Chir sé dang sau chir cdi X ciing biéu thi gl tri ham
luong cacbon trung binh (%). Ham lugng phét pho, luu huynh ciia né
déu < 0,035%, gidi han ham lugng phdt pho, luu huynh cla thép loai
XC con chat ché hon gidi han cla thép loai C. Dsi véi thép loai XC
dung d¢ cdn tim mong va thép 6ng, khong ch€ gidi han ham luong
phét pho va luu huynh cang nghiém ngat, chat ché hon,

4. Thép két cau hop kim

Mac thép két cau hop kim diing thanh phin hod hoc dé bidu
thi:

+ Chir 6 m¢ dau clha mdc thép bicu thi ham lugng cacbon
trung binh, [ay tri s6 100 14n chia C% dé biéu thi.

+ Tiép dén dung chif cdi tiéng Phdp dé biéu thi cac nguyen (6
hop kim chinh (xem bang 1.24).

+ Chit 56 ding sau chi¥ cdi biéu thi ham lugng ciia nguyen t6
hop kim ding phép nhan s6 phan tram ham luong trung binh cla

nguyen to chinh véi 6 nhin clia nguyén 16 d6 duoc liét ke trong bang
1.24 dé biéu thi.
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+ Néu ham lugng nguyén 1o hgp kim trong thép thiap hon so véi
quy dinh dudi day thi khong phai ding chit cdi dé bicu thi
nguyén 10: 0, < 1.2%, 0y < 1.2%, oy<050%, o <0,25%,
oy, € 0,10%, o, < 0,05%. Nhitng nguyén 16 vi luong nhu Ti, Nb, Zr.
B. N... cdn phai dya vao cic chit cai duge liét ké trong bang 1.6 dé biéu
thi.

Vidu t: Thép thdm cacbon 18CD6, thanh phian gém: o=
0,14 = 0.20%, o= 1,20 + 1,60%, o= 0,14 ~1,15%, o, = 0.15 +
0,25%. Chir s6 trong mac thép: 18 - bi¢u thi him lugng cacbon binh
quan 14 0,18%; 6 - bi¢u thi ham lugng niken 6/ 4 = 1,5%.

Vi du 2: Thép nhiét luyén hod bén chita borum 38MB3 (méc
thép cha NF) hodac 38MnB5 (mdc thép méi cua EN), thanh phan cia né
g6m: we= 0,36 + 0.42%, o,= 1,15 + 1,45%,w,= 0,0008 + 0,005%. Y
nghia cua chit o trong mac thép dugce suy ra thco vidu 1.

5. Thép dé cdt got

Trong tiéu chuin NF A35 - 561; 1992 va NF A 35 - 560: 1986)
néu ra ba loai thép dé cat got: thép dé cat got chira Pb, thé dé cér got
chuia S va thép dé cat got phic hgp mangan - luu huynh. Phuong phép
biéu thi méc thép cha ba loai thép dé cat got nay khong giéng nhau:

a) Mde ciia thép dé cdr got chita chi

Mic nay do chit cdi dai dién loai thép nay + chii s6 biéu thi gid
tri d6 bén kéo + ky hiéu nguyén 3 chinh hop thanh, vi du:

AD 37 Pb
Trong dé:
AD - ky hiéu thép dé cit got chita chi.
37 - gid tri gi6i han dudi cia do bén kéo ( > 360MPa).
Pb - ky hiéu nguyén 16 chinh.
b) Mdc cua thép dé cdt got cluta luu huynh

Mic nay do chir cdi dai dién loai thép nay + chit s6 biéu thi
ham lugng luu huynh + k¥ hiéu nguyeén 16 kém theo tao thanh. Vi du:

S 250 Pb
Trong do:

S - Ky hiéu thép dé cit got.chl’ra lru huynh.
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250 - gid tri giSi han dudi clia ham luong luu huynh (w,
=0,25 + 0.32%).

Pb - ky hi¢u nguyén t& phu.

¢} Mdc cita thép dé cdt got phitc hop mangan, hiu huynh

VE co ban, mdc ndy dua vio phuong phdp biéu thi mdc thép
cua thép hgp kim két cau, nhung ¢ gitta them vao chii cdi F bidu thi
thép dé cat got. Vi du:

3I5MF6

Trong dé:

35 -~ ham lugng cacbon binh quan (w. = 0,33 + 0.39%).

M - k¥ hiéu nguyén t6 mangan.

F - k¥ hi¢u thép dé car got.

6 - gid tri gidi han cla him lugng mangan (6/4 = 1,5%).

6. Thép o xo

Trong ti¢u chuan NF (NF A35-571: 1984) néu ra hai loai thép
16 x0, dé la thép 16 xo phi hop kim va thép 1 xo hop kim. Thép 1o xo
phi hop kim chi ¢6 hai mac thép: RE375 va RH 388, biéu thi su khac
nhau vé cong dung va dang cap bén, R bidu thi thép 16 xo (tieng Phap:
Ressort 12 10 xo) biéu thi méc cira thép 16 xo hop kim 1a can ct vao
thanh phin hod hoc dé bi€u thi, va né gidng véi phuong phép bidu thi
mdc cha thép két cau hop kim di duoc néu & trén.

7. Thép 6 lin

Trong ti¢u chuan NF néu ra cic loai thép 6 lan, nhu thép 6 Lin
cacbon- crom cao, thép 6 lan thim cacbon, thép § lan khong gi va thép
6 lan nhiét do cao, ngoai ra con cé thép phi hop kim chdt lugng dung
cho cic chi tiét dang gid do, dinh rivé. Méc cii cla thép & lan déu dung
thanh phan hod hoc dé bidu thi, trong dé chit cdi bi€u thi nguyen t6
hop kim thép (xem bang 1.6). Tiéu chuin mdi (NF A35-565: 1994) di
duge hiéu dinh trong nhimg ndm pin diy theo phuong phdp biéu thi
cta tiéu chuan Chau Au EN (ding ky hiéu nguyén 16 hod hoc quéc t&
d¢ bi€u thi). Phiong phap biéu thi mac ciia thép 6 lan dai thé ¢6 thé
chia thanh 3 loai nhu sau:

a) Mdc ciia thép ¢ ldn cacbon-crém cao va thép & lan tham
cachon

Giong véi phuong phip biéu thi méc thép hop kim két cau.
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Vidu:

Thép 6 lan cacbon-crom cao 100C CrMu6 (mdc thép ci 1a
100CM6). chif s6 trong mac thép: 100 - ham luogng C trung binh; 6
- ham luong Cr trung binh tic 1a: 6/4 =1,5%. Ham lugng thanh phan
hod hoc chi yéu cua né la % theo trong luong: o, = 0,90 + 1,05%;
g, =1,40 = 1,65%, wy,= 1,00 + 1,20%, v,= 0,025%, o= 0,015%.

Thép 6 lan thim cacbon 20Ni CrMo7 (méc thép cli 1a
20NCD7), chii s6 trong mac thép: 20 - ham lugng C trung binh; 7
- ham luong Ni trung binh téc 1a 7/4=1,75%. Ham lugng thanh phan
hod hoc chiy yéu ctia né 1a % theo trong luong: o¢ = 0,17 + 0,22%,
Wy = 1,65 + 2,00%. og < 0,40 = 0,60%, o, = 0,20 + 0,30%. ham
lirgng P va S gidng nhur trén.

b) Mdc cia thép & ldn khong gi va thép & ldn bén nhiét do cao

Giéng v6i phuong phip bidu thi mac cta thép hop kim cao (s&
gi61 thidu ¢ dudt). ‘

Vidu:

Thép 6 lan bén nhiét do cao X8SWMoCrV6-5-4 (méc thép cil
1a Z85WDCV6), chit 6 trong mac thép: 85 - ham luong C trung binh;
6-5-4 - lan luot biéu thi ham luong trung binh clia W, Mo, Cr. Him
lugng thanh phan hod hoc chi y&u cia né la % theo trong luong: o,
= 080 + 0.90%. oy = 6,00<670%, o = 45 550%, og=
400 = 450%, .= 1,60 = 2.00%, 6g, = 5.50%, wp= 0,030%, o=
0,015%.

) Thép ditng trong linh kién 6 lan

Cé 4 mac thép phi hop kim, vé co ban chiing giong véi phuong
phap biéu thi mac thép clia (hép phi hgp kim chat luong.

Vi du:

Madc thép C48E3: C48 - ham lugng cacbon trung binh cta thép
phi hop kim, E3 - déng cap ham lugng luu huynh, phét pho thap: P <
0,025%, S=0,15%.

8. Thép hop kim cao (tric thép gid)

Khi trong thép ¢6 mot loai nguyén td hop kim vuot qua 5%, thi
thép dé dugc goi 12 thép hop kim cao. Thép khong gi va thép bén nhiét
déu thudc thép hop kim cao, biéu (hi méc thép bang thanh phéin hod
hoc nhu méc thép hop kim két cdu, nhung cé nhiéu diém khong gidng
v&i phuong phdp biéu thi mac clia thép hop kim ket cdu, dé6 la:
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- Plng dau méc thép 1a chir cdi viét hoa Z;

- Phuong phdp biéu thi ham luong cacbon giéng véi thép hop
kim két cdu;

- Nguyén 6 hop kim ding chir cdi ti€ng Phap dé bidu thi (xem
bang 1.23). ham lugng cia né ldy chif s6 him luong trung binh (Jam
tron s&) dé biéu thi, khéng lay so du;

- B¢ don gidn hod mdc thép chi biéu thi ham lugng nguyén 16
hop kim chinh. con nguyén t6 hop kim khdc chi ghi chi¥ cdi dai dién.

Vi du nhu sau:
+Thép khong gi cacbon cue thap:
Z3CNDU22 07 A
Trong dé:
Z - ky hiéu thép hop kim cao.
3 - ham luong cacbon (0,.<0.03%).
CNDU - biéu thi ¢é chita Cr, Ni, Mo, Cu.
22 - ham luong Cr trung binh (wq, =21 + 23%).
07 - ham luong Ni trung binh (0= 5,5 + 7.5%).
A - chiia N (ham lugng khong bidu thi ).
+Thép bén nhiét:
Z10CNWT 1713 B
Trong dé:
Z - ky hiéu thép hap kim cao.
10 - ham lugng cachon trung binh (0.= 0,07 + 0,12%).
CNWT - biu thi c6 chita Cr, Ni, W, Ti.
17 - ham luong Cr trung binh (o, =16 + 18%).
I3 - ham lugng Ni trung binh (0, =12 + 14%).
B - chda B (ham lwong khong biéu thi).

Tiéu chudn clia Phdp duge ban hanh gan day phan 16n sir dung

phuong phdp bicu thi cia tigu chudn Chau Au (EN), giong vdi phuong
phdp biéu thi méc thép hop kim cao fta Dic:
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- Ding dau mic thép hop kim la chir cdi viét hoa X, khong
diing chit Z;

- Nguyen t6 hop kim sir dung ky hiéu nguyén 6 hoa hoc quéc
té, khéng ding chir cdi ti€ng Phap.

Trong mét s6 tur ligu va tiéu chuan, hai loai méc thép cii va mdéi
cling ton tai.

9. Thép dung cu

Trong tiéu chudn thép cong cu (thcip dung cu) do NF A35-590:
1992 ban hanh nam 1992, méc thép cla Phip da dwoc chuyén sang
bic¢u thi theo mdc thép cua ticu chuan Chau Au (EN), nhung thép cong
cu cia tieu chuan EN ldy tiéu chuin DIN cia Ditc 1am co sd. Tuy
nhién. chung loai thép theo tiéu chudn cla hai nuée khéng hoan toan
2idng nhau.

a) Thép dung cu pht hop kim

Tth duyng cu phi hop kim (bao géom thép dung cu cé nuuyen 16
hop kim vi lucmg V hoac Cr) do su dung phuong phdp biéu thi cua tiéu
chuan EN, mdc thép cii vi méi di ¢6 su thay déi rat 16n. Cong thire
chung ctia mac thép mdi la;

C xxx ExU x
Trong do:
C - thép cacbon chat tugng.
xxx - ham luwong cdc bon trung binh (hai hoac ba chit s@).
ExU - dang cap ham luong luu huynh, phét pho.
x - ky hiéu phu (khi cho 1 lugng nho V hoac Cr).

Chi & bi€u thi ddng cAp ham luong luu hitynh, phot pho trong méc
thép:

E2U: wp, 04 £0,020%.

E 3U: w,, ©;<0,025%.

E4U: o, ©,<0,035%.

K¥ hiéu phu:

V1- chita o, trung binh 14 0,1% (o, = 0,05 + (4,2%).
Cr4 - chita o, trung binh 12 0,4% (o, = 0,20 + 0,50%).
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Phlro‘ng phdp biéu thi mic méi ciia thép dung cu phi hop kim
¢6 sy thay déi rat 16n, (bang 1.25).

Bang 1.25. Ddi chiéu mdc thép cit va mdc thép méi ctia thép
céng cu phi hop kim theo tiéu chudn NF

Midc thép ch Mic thép mdi
Y, 70 C70E2U
Y, 80 ~ C0E2U
Y, 90 C90E2U ]
Y, 105 CL05E2U !
Y 105V CI0SEI0 V1 ‘
Y, 120 CI20E3U
Y. 140 C140 E3U
i Y, 120C CI120E3UCr4
Y. 140C C140E3U Cr4
Y.38 C38E4U
Y. 42 C42E4U
Y. 48 C48E4U
Y,55 CS5E4U )
Y,65 C65E4U
-t

b) Thép dung cy hop kim (bao gém thép dung cu chiu va ddp,
thép dung cu 6 gidi han dan hoi cao va thép dung cu chiv mai mon,
bén rhiét, chiu dn mon...)

Phuong phdp bi€u thi médc cta thép dung cu hop kim lai duge
chia thanh 2 loat.

Mot 1a thép dung cu ¢6 ham luong nguyén 16 hop kim don <
5%, giéng véi phuong phdp bicu thi méc clia thép hop kim két cau ké
trén. Trong mac thép cii, dimg dau 1 chit cdi Y (biéu thi thcp cong cu),
nhung mdc thép méi lai skt dung phuong phdp bidu thi cia tiéu chuin
EN, luge bét chircai Y. Vidu: Y 42 CD4 (cii) va 42Cr Mo4 (méi).

Mot loai khdc la thép dung cu ¢6 ham lugng mét nguyén t8 nao
do = 5%, giong nhu phuong phdp biéu thi méc cha thep hop kim cao
ké trén. Ding ddu céc loai méc thép cii nay la chir cai Z, trong khi dé
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mdc thép mdi lai sir dung phuong phap biéu thi ciia tieu chuan EN véi
chit cai X.

Vidu: ZZNKDT18-08-05 (cid); X2NiCoMii 18-8-5 (mdi).
) Thép dung cu edt 16c do cao (thép gic)

Mic thép ¢ii cua thép gié trong tiéu chuin NF duoc biéu thi
theo phuong phdp bic¢u thi méc cta thép hop kim cao, vi vay mic thép
rat dai. Mdc thép trong tiéu chudn méi lai can cif theo phuong phap
biéu thi mdc cua thép gié theo tiéu chuin EN. Dac diém co ban clia né
la:

+ Ping déu mdc thép 1 chiv HS bidu thi thép gié.

+ Ding sau do 3 hoac 4 nhém chit sé biéu thi ham lugng trung
binh cla nguyén 16 hgp kim hop thanh, chit s6 duge [am tron s6,
khéng can sir dung phuong phdp $6 nhan nhu trong bang 1.24

+ Cdc nhdm chir s6 duge sap x&p theo thit tu W-Mo-V-Co va
khong can bicu thi Cr. Thép khong chita Co chi ding 3 nhém chir 36
trudc, con thép khong chita Mo thi nhém thi 2 diing chir s6 0 dé bidu
thi.

+ Ham lugng cacbon thuong khong duge néu ra. Nhung thép
¢6 ham lugng nguyén t6 hgp kim giong nhau, ma ham luong cacbon
khdc nhau thi mdc thép cua thép chia ham luong cacbon twong doi cao
phai thém chit cdi hau 16 " HC", vi du cho trong bing 1.26.

Bang 1.26. D3i chiéu mdc cli va mdi cda thép gic theo tiéu chudn NE

Mac thép cii Mac thép mdi
ZT0WDCV06-05-04-02 HS6-5-4-2
ZBOWCV 18-04-01 HSI18-0-1
785WDCV 06-05-04-02 1186-5-2
Z90WDCV06-05-04-02 HS6 -5-2HC

| Z85DCWV08-04-02-01 HS2-8-1
Z100DCWV 09-04-02-02 HS2-92
7120 WDCV 06-05-04-03 }S6-5-3
Z130WDCV 06-05-04-04 HS6-5-4
Z8OWKCV 13-05-04-01 HSI8-1-1-5
Z80WKCV 18-10-04-02 HSI8--0-2-10
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) ____Tiepbing 1.26
Méc thép ci " Mic thép mdéi
Z85WDKCV 06-05-05-4-02 HS6-5-2-5 o
. Z9OWDKCV06-05-05-04-02 HS6-5-2-511C -
[ Z1I0WKCDV07-05-04-04.02 | HS7-42.5 ' T

Z110DKCWV09-08-04-02-01 | HS2-9-1-8
Z130WKCDV10-10-04-04-03 | HS10-4-3-10
Z130KWDCV12-07-06-04-03 | 11S7-6-3-12

LZI GOWKV(C12-05-05-04 HS12-1-5-5

- Nhu vay, gitta mdc thép cii va mdc thép méi cila thép g16 ¢6 su
thay d6i rdt 16n, cho nén bang 1.26 ¢6 thé dé tham khdo khi can thiét,

10. Thép silic

Mac ciia thép silic do chit cdi tién t6 + chi s0 gia tri tdn hao 16i

sal + chi $6 do day + chif cdi hau t6 hop thanh. Vi du, FeM140-308,
FeM117-30P, FeV1000-65HD.

Cong thite chung cua mdc thép Silic duge trinh bay nhu sau:
00 xxx xx O

Trong dé: '

OO - chit cdi tién (6 bi€u thi ching loai san pham.

XXX - gid tri ton hao 161 sat 16n nhat cho phép (ba hoac bon chit

80).
XX - do day danh nghia (mm) x 100.
O - chi¥ cdi hau 15 biéu thi dac tinh cia thép.
Chit cdi tién t6:
FeM - thép silic dinh hudng, gi4 tri t6n hao 16i sat P, x 100.
FeN - thép silic khong dinh hudng, gid tri t6n hao 16it sit P,
x 100.

Chif ci hu (6:
N - gid tri ton hao I5i sat thong thudng.
S - gié trj tn that st thap.
P - cam (mg tir cao .
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HD - thép phi hop kim khéng dinh hudng (ban thinh pham).
HE - thép hop kim khéng dinh hudéng (bdn thanh phim).
11. Cac loai thép khac

Trong tiéu chuan NF con ¢6 thé gap mét s6 loai méc thép khac
khong bao gom nhitng loai thép néi trén.

Vidu:
Chit c¢di tién 18 clia mac thép 6ng:
TU - 6ng thép khong han ranh.
TS - 6ng thép ¢d hanh ridnh.
Chit cdi tién t6 cla mac thép tam:
PF - thép tam diing cho két cdu gin bién
P - san phdm det dung cho thling 4p luc
BS - thép tam diing cho binh khi han
Chit cdi tién t8 clia méc thép ren:
F - vat ren thong dung

Ghi chi: Y nghia cla P4, v Pyos, nhu di gidi thicu & didm
13 muc 1.3.2.

I12. Thép duc

Phuong phap bicu thi mdc cia thép dic thudng ding méc thép
co ban va thém chit cdi hau 16 M.

aj) Thép diic phi hop kim
Dung d6 bén cha vat liéu dé biéu thi. Vi dy:

E20-40M: thép dic phi hop kim diung cho coéng trinh ¢6 o,
2 200 MPa, va 6, =2 400 MPa.

A 420CP-M: thép dic phi hop kim dimg cho thung 4p luc va
noi hoi ¢6 o, > 400 MPa

h)Thép duc hop kim

Thép diic hop kim bicu thi thanh phédn hoa hoc, vi du:
ISCD 505M

Trong dé:
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15 - ham luong .. trung binh 13 0,15%.
CD - biéu thj-c6 chiia Cr, Mo.
5 - ham luong ®, trung binh 1.25% (5/4 = 1,25%).

05 - ham lugng o, trung binh la 0,5% (khong ding
thira s6).

M - k¢ hiéu thép dic.
¢) Thép ditc bén nhiét, thép khéng gf

Dua theo phuong phdp biéu thi méic thép clhia thép hop kim
cao, vi du:

ZACND 19 13 M

Trong do:
Z - k¥ hiéu thép hop kim cao.
4 - ham hrgng o trung binh la 0,04%.
CND - biéu thi c§ chita Cr, Ni, Mo.
19 - haun lugng @, trung binh 1219%.
13 - ham luong ,,, trung binh lal3%.
M - ky hiéu thép dic.

d) Thép diic dung & nhiét do thap

Ding ddu mdc thép la chit cai F. Cin ¢ vao nhiét do lam viéc
ma chia thanh cdc nhém ding cap: A, B, C vi du: FA-M, FC-M. Nhém
C lai duge chia thanh Cl1, C2, C3. Nhiét 4% lam viéc cha thép dic
nhom C 1a thap nhat.

13. Gang duc
Trong mdac gang dic ¢é mot bo phan diing do bén dé biéu thi,

mot bo phin khde ding thanh phan hod hoc dé biéu thi. Chit cdi tién t6
cita mdc thudng ¢6 ¥ nghia nhu sau:

FGL: gang xdm. FB: gang chéng mai mon.
F(iS: gang cau. L: gang austenitc graphite dang tdm.
MB: gang déo tam tring. S: gang austenite graphite dang cau.

MN: gang deo (am den.

Vidu:

84



Mic gang xam FGL 150 biéu thi 6, 2 150MPa.
Mic gang cdu FGS 500-7 biéu thi ¢, = 300MPa.

Mic gang diic tam trang ¢6 theé ren MB 380 -12 biéu thi &, >
380MPa, 6= 12%.

Mic gang dic chéng mai mon FBCrONiS biéu thi ham lugng
irung binh: oq, = 9% va o = 3%.

Mic gang dic austenite graphite dang tdim L-NM 13-7 bicu thi
ham lugng trung binh: oy = 13% va w©,,, = 7%.

Nhitng ky hiéu khdc tuy khong duge néu ra nhung ¢6 the theo
cach qui dinh trén day ma suy ra.

1.8. Tiéu chudn mac thép cia Thuy Dién (SS)

1.8.4. Khdi gudt vé phuong phdp bién thi mdc thép theo tiéu
chudn S

Maic 1hep cua Thuy Dién trude day dung phuong phap bi€u thi
theo tiéu chudn cong nghiép Thuy Pién SIS (Svensk Industri Standard),
hién nay phan Ién sit dung tiéu chuian quéc gia Thuy Dién SS (Svensk
Standard).

Phuong phdp biéu thi mac thép cha Thuy Dién ¢é lién quan 16i
su phan loai thép. Thong thuong chia thép thanh 2 loai: thép hop kim
va thép phi hop kim. Ngodi ra con ¢é thé phan loai theo cong dung nhu
sau: :

+ Thép két cau thong dung.

+ Thép két cdu dung cho ché tao mdy.
+ Thép dung trong thung ap luc.

+ Thép hod cing bé miit.

+ Thép héa tt (nhiét luyén hda (5t).
+ Thép dé ciit got.

+ Thép 10 xo.

+ Thép dung cu.

+ Thép khong gi.

Mac thép clia tiéu chudn SIS ding 4 chir s6 dé bidu thi, dai bo
phin la do MNC (Metall Norm Cetralen) dé xudt. Mdc thép cla tiéu
chudn SS trén nguyén tic 1a thém chit s6 14 & wude 4 chit s6 néi (rén
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dé bicu thi. Nhung trong céc i licu k¥ thudt vé mdc thép trong nhing
nam gan day lai viét thanh SS14, van sit dung 4 chit s6 dé bicu thi, ve
o ban gidng véi phuong phap biéu thi méc thép cia tiéu chuin SIS.

1.8.2. Gioi thiéu phiong phdp biéu thi mde thép theo tiéu
chudn S§

Trong madc thép 4 chit s cha tiéu chudn SS14, chit s6 diu tién
diung d¢ phan biét thép phi hop kim hoc thép hop kim: | x x X biéu thi
thép phi hop kim; 2 x x x biéu thi thép hop kim. Chit s& thit nhat va
chir s6 th hai hop thanh hat chit s6 ddu ¢6 ¥ nghia khdc nhau trong
thép phi hop kim va thép hop kim.

I. Thép phi hop kim

Chir s6 thit nhat v chit s§ thd hai ctia méde thép lan luct hop
thanh nhiing nhom 12, 13, 14, ..., 18. Ngoai nhém 19 ra, trong mic
thép ciia nhém 12 dén nhém 18, hiam luong cacbon la tir thip dén cao.

Neu lya chon theo cong duag thi:

+12xx, I3 x X, 14 X x x - thép cacbon thip ¢é ham luong cacbon
khdc nhau cia thép cdy, thép tdm, thép ong, phoi rén, vi du nhu thép
ket cau thong dung, thép diing trong thiing ap luc, thép thim cacbon.
Nhiing méc thép giéng nhau con duoe chia thanh thép lang, thép nira
501, thép s01.

+15xx, 16 xx - thép cacbon trung binh, nhu thép héa t6t, thép
dung t6i bé mat gia nhiét bang ngon 1t va gia nhiét cam dng.

+ 17 x x - thép 10 xo cacbon.

+ 18 x x - thép dung cu cacbon.

+ 19 x x - thép dé cit got.

Dé thuan tién tra citu c6 thé so sdnh qua vi du déi chicu gifta mac
thép cua thép phi hop kim tiéu chudn SIS véi méc thép cia thép cacbon
chat lugng caa Trung Quéc nhu sau:

SIS1412 - gin gidng véi thép 20 cta Trung Quéc (GB).
SIS1650 - gan gicng vai thép 45 cia Trung Quéc (GB).
SIS1880 - gan giong véi thép T10 clia Trung Quéc (GB).

Chit 56 thir ba va chit s6 thit tu biéu thi loai thép ¢6 thanh phéan hoi
khac nhau cta ciing mot loai thép hoiac mot nhém thép.
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2. Thép hap kim

T8 hop cua chit s6 thit nhat va chir s6 thit hai cua mdc thép
diing dé bicu thi nguyén & hgp kim chinh trong thép (thong thuong la
chi nguyén t6 ¢6 hiun lugng cao nhdt). Nauyen t6 hop kim chinh va
loai thép ma hai chif s¢ dang trudc dai dién la:

+ 20 x X - thép Si, chii yéu la thép 10 xo chifa Si.

+ 21 x x - thép Mn, ngoai loai thép cd biét ra, thong thudng 1a loai
thép chira C <0,30%.

+22 x x - thép Cr v6i Cr <10%.

+ 23 x x - thép Cr cao v6i Cr >10%, phan 16n 1a thép bén nhiét va
thép khong gi. mot b phan nho 1a thép dung cu chia ham luong Cr
c40.

+ 25 x x - thép Ni cao.

+ 26 x x - thép xir 1y lam nhé min hat tinh the.

+ 27 x x - thép gié'chl.'ru W. Mo, Cr, V hoac thép dung cu hop kim.
+ 29 X x - loai thép khdc, thép chita Al hoac V.

O day hai s3 hicu 24 x x; 28 x x khong ¢6 dé chd dién vao sau.

Gi6i thiéu cdc mac thép hop kim tiéu chufin SIS gin gidng véi mic
thép hop kim ciia Trung Qudc:

SIS2090 - gan gidng vdi thép 10 xo hop kim 558i2Mn cla Trung
Qudc (GB).

SIS2230 - gan gidng véi thép k&t ciu hgp kim 50CrMn cia Trung
Quoc (GB).

SIS2320 - gin gidng véi thép khong gi 1Crl13 cua Trung Quéc
(GB).

SIS2722 - gin giong vai thép gié Wo6Mo3Cr4V2 caa Trung Quéc
(GB).

Chir s6 thit ba va chif s6 thi tr cha mdc thép bicu thi loai thép ma
pham vi thanh phin trong cung mét nhém thép 6 mot chat khac nhau.
Phuong phip biéu thi nay tuong tu nhu phuong phéap biéu thi mac thép
phi hgp kim.
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L.9. Tiéu chuan mac thép cita Anh

1.9.1. Khdi qudt vé phitong phdp biéu thi mdc thép theo tiéu chudn

BS

O Anbh, tiéu chuin thudng ding 1a tiéu chuan BS (British Standard).
Hon mudi nam tr¢ lai day, phuong phidp biéu tht mic gang thép trong
ticu chuan BS di ¢d su cai tién 16 rét. Mic thép clia thép cacbon. thép
hop kim vi thép khong gi theo tiéu chudn BSY70 trudc day duoc biéu
thi 1a En x x. trong dé x x li chit s6 ky hicu ¢6 s6 1+ 3, nhung khong
nhat dinh 1a s& thi te thuan, ciing khong nhat dinh ¢6 ¥ nghia dac biat.
Ngoai ra, mdc thép cong cu BS ducc chia thanh 6 loai theo cong dung.
Phuong phdp bi€u thi ca nhém mic nay trude day chi yéu ducc thé
hi¢n theo cong dung, khong bi€u thi thanh phan héa hoc cia thcp,
cng thieu su phan loai hop Iy, nhat 12 mac thép méi phét trién rat kho
xen vao. Dé xem xét dén van dé khong ddy di nay, hiép hoi tiéu chudn
Anh Qudéc (BSI - British Standard Institution) da khéi thio meét tai liéu
ky thudt 6 lien quan dén phuong phdp biéu thi mic gang thép, dua ra
h¢ thong mac thép chit s& cha thép khong gi. thép cacbon. thép hop
kim, bén canth d6 di (ng dung ti¢u chuin BS 970 hién hinh. Bong
thoi, hiep hoi tieu chuan Anh Quéc (BSI) ta mét trong 18 thanh vicn
cia Uy ban tiéu chuin Chau Au (EN), do dé viée thuc hién rong rii
titu chudn Chau Au (mot phuong phap bidu thi méc gang thép tuong
doi hoan thién) c¢é dnh hudng 6 hé théng mdc thép tiéu chuin BS ciia
Anh quéc.

Keét cau co ban cla midc thép wong tiéu chuan BS 970 hién hinh
nhur sau;

X xx O xx
Trong dé:
X - vi tri diu tién, chir $6 chi ching loai.

xx - vi tri thd 2,3: chit $6, bi€u thi dic tinh, thanh phdn
héa hoc hodc sé thit twr nhém thép.

O - vi trf thit 4: chi¥ cdi biéu thy didu kién cung img
hodc loai hinh vat liéu.

XX - vi tri thif 5,6: chit $& biéu thi ham lugng cacbon
hodc nhém thép ¢é thanh phén co ban gidng nhau.

Loai thép duge biéu thi bang chir s6 dau tién trong mac thép
cho trong bang 1.27.
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Bang 1.27. Loai thép duoc biéu thi biing chit s8 ddu tién

[ Chir s6 diu 0 I 2
tien
Thép cacbon T
Loai thép Ham luong mangan | Ham lugng -
thong thurdng mangan kha cao De cat got
Chit so didu | 3 4 5~9
nén :
Thép khong gi
: Loar thép Loai austenite Loai martensite va | Phan loai tudng tan
| ol austemie ferit xem & bang 1-28

Y nghia ciia chit s6 & vi tri thit hai va vi tef thit ba trong mdc
thép la loal thép.

Vi trf tht (r trong mdac thép 1 chir cdi dé biéu thi didu kién
cung ing va loai hinh vat licu. Chir cai duoc sir dung gém A, M. H, S,
¥ nghia coa chang nhu sau:

A - biéu thi cung tting theo thanh phin héa hoc, A: thay thé clia
Analyse.

M - biéu thi phai dam bao co tinh, M: thay thé ctia Mechanical.

H - biéu thi dam bao tinh thdm t6i, H: thay th¢ cua
Hardcnability., '

S - bi¢u thi thép khong gi va thép bén nhiét, S: thay thé cua
Stainless.

1.9.2. Gidt thiéu phitong phdp bicu thi mdce thép theo tiéu
chudn BS '

1. Thép cachon
a} Thép cachon thing dung chita mangan

Chir s6 dau tién cla mdc thép 14 s6 0, chit s6 thit hai va thd ba
biu thi ham lugng mangan trung binh (@, % x100), chit s& thit nim
va thit sdu biéu thi ham luong cacbon trung binh (. %x 100).
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Vi du:

+ 040A10 - bidu th1 ham luong trung binh cOa: o, = 0.10%,
myy, = ,40%, cung g bio dam theo thanh phan héa hoc, gan gicng
vol theép 10 cua méc thép Trung Quéc (GB).

+ 070M26 - bicu thi ham lugng trung binh cia: o = 0,26%,
wy, = 0,70%, cung tng bao dam theo theo co tinh. i

+ 080H41 - bicu thi ham kwong trung binh ciia: oc = 0,419%,
Wy, = 0,80%, cung 1tng bao dam theo tinh tham 16i.

b} Thép cachon cliia ham lwong mangan ticng dot cao

Chir s6 dau tién ctia mdc thép 1a 6 1; 16 hop cia chit s6 thit hai

vir thi ba bicu thi ham luong mangan trung binh (m,, %x100). chit s0

tha nam va tht sdu van biéu thi ham lueng cacbon trung binh (w,
Yox 100).

Vi du

+ 125A15 - bicu thi ham luong trung binh clia: o, = 0,15%.
Oy, = 1.25%. cung 1mg bao dam theo thanh phan héa hoc

+ 150M19 - biéu thi ham lwgng trung binh clia: m( = 0.19%,
M, =1,50%, cung ng bao ddm theo co tinh.

o) Thép cachon chita Bo

" Ham onng mangan cua loai thép my ciing khi cao, cho nén
chit 50 thit nhdt coa mdc thép la 86 1, chir 6 thd hai 13 s6 7 hoac s6 8
bi€u thi nhém thép chira Bo. Vi tri thit tw 12 chit H. Chit s6 thd nim va

thit sdu l& ham luwgng cacbon trung binh (w. % x 100).
Vidu:

+ 170H20 - biéu thi thép cacbon chita Bo va cdc ham lugng
trung binh: w¢ = 0,20% (0,17 + 0,23%), @y, = 0.95% (0.80+1.10%).
o, = 0,0005% <+ 0.005% véi yéu cdu bao dam tinh thdm toi.

+ 185H40 - bi€u thi thép cacbon chia Bo va cic ham lugng
uwung binh: we = 0,40% (0,36+0,45%), w,,, =1.50% (1,25:1.75%),
ham luong o} giéng nhu & trén, yéu cdu bao dam tinh thim toi.

d} Thép cacbon dé cdi got
Chir s6 dau tién ciia médc thép 12 s6 2: chir s& thit hai va thit ba

bicu thi ham lugng luw huynh trung binh hoac nhé nhat (0, %x100).
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Chir s6 thif nam va thit sdu cling biéu thi ham luong cacben trung binh
(0% x100).

Vi du:

+216M28 - biéu thi thép dé cat got hé luu huynh chita cdc ham
lugng trung binh: o, = 0.28%, o, = 0,16%, chit M biéu thi cung dng
bao diam theo co tinh, thanh phin héa hoc clia né gan giéng vdi mac
thép Y30 clia Trung Quéc.

2. Thép hop kim

Loai thép ndy bao gém (hép két cau hgp kim, thép 1o xo, thép 6
lin. Ba chit 56 trude mic thép hop kim biéu thi loai thép hodc nhém
thép, trong d6, chif 6 thit nhat va thit hai ding s6 50 + 99 dé biu thi,
chii s6 thit nam v thit sdu biéu thi ham lugng cacbon trung binh
(0 %x100). Bang 1.28 12 nhém thép ding chit s6 thit nhat va thi haj
dé bicu thi.

Vidu:

+ 708A30 - bicu (hi thép hop kim crom - molipden chia
we = 0.28 + 033%, o, = 090 + 1,20%, o, = 0,15 + 025% (gin
giong véi thép két cau hop kim 30CrMo cita Trung Qudéc).

+735A50 - bi€u thi thép hop kim crém - vanadi  chiia o,
= 046 + 0.54%, o, = 080 + 1.10%, @, > 0,15%, thuomg ding lim
thép 16 xo (gan giong v§i thép 16 S0CV cha Trung Quéc).

+535A99 - biéu thi thép hop kim cacbon-crém cao chia o
=095 + L10%, o, =1.20 + 1,60%, chil yéu diing lam thép & lan (gdn
giong véi thép 6 lan GCrl5 clia Trung Quéc).

Bang 1.28. Nhom thép hap kim dting chir s thir nhat
va thit hai dé biéu thi

Chir s6 thi Nh6m thép Chit so thu Nhém thép -
nhat va thir hai nhit va thit hai
50 Thép niken 78 Thép MoNiMo
51 (giif lai dy phong) {f 79 {giif lai dy phong) |
52 Thép crom (w,, || 80 Thép NiCrMo (o)., N
trung binh <1%:;) trung binh <%}
53 Thép crom (., 31 Thép NiCrMa (u,,
‘ trung binh =1 %) trung binh 19%-+1.5%)
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Tiép bang 1.28

[ Chir 53 thi Nhom thép Chir so thit | Nhom thép !
nhat v thi hai nhar va thir hai
54-59 (Giir lai du phong) || 82 Thép NiCrMo (wy,
trung binh 1.5%+35%)
60 ' Thép MoMo || 83 Thép NiCrMo (ay;
trung binh 3%-+4.5%)
61-62 (gitt ai du phong) || 84+86 (giff lar du phong)
63 U hép NiCr (o, |[ 87 Thép CrNiMo (Cr la
trung binh nguyén o chinh >1%
<1.1%))
64 Thép NiCr (g, || 88 (gt lai du phong)

trung binh
L 196+2.5%)

&3 | Thép NiCr (o, || 89 Thép CrMoV
trung binh
2 5%4.5%)

66 Thép NiMo S0 Thép CrMoAl
6769 {gifr -|';_1.i du phong) |{ 91 ' ' {g1l la1 du phong)
70 Thép CrMo (o || 92 Thép SiMnMo
trung binh <1.1%)
71 (oiff lai du phong) {1 93 (it lan dur phong)
72 Thép CrMo (o, 94 Thép MoNiCrMo
trung binh 23%)
73 Thép CrvV 95599 (gilf lai du phong) )
7477 | (&1t 1ai du phong) o

3. Thép khong gi va thép bén nhiét (thép ché tao van)

Ky hiéu mdc thép khong gi va thép bén nhict 1a chix cdi ¢ vi tri
thit tr S. Chir s8 thi nhat, thi hai, thi ba bicu thi loai hinh va day
nhém thép, vé co ban gidng véi ddy mac thép cua thép khong gi theo
tiéu chuan AISI ctia M.
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Vidu;

+ 2 x x S x X - bicu thi thép khong gi Austenite CrMnNiN chita
niken, 2 x x S x x khac biét voi day 3 x x S x x va cang khac biét vai
day 2 x x M x X ctia thép dé cat got.

+3 X X SX X - bicu thi thép khéng gi Austenite, bao gém nhém
thép CrNi, thép CrNiMo, vi du: thép 304515 twong duong véi thép
khong gl 304 theo tiéu chuan AISI clia My, con thép 304S12 tuong
duong vai thép khong gi cacbon siéu thap 304L theo tiéu chuin AlSI
cua My.

+4 X x SX X - biéu thi thép khong gi Martensite va thép khong
g1 Ferit. Vi du: 403817 la thép khong gi Ferit loai Crl3, tuong duong
véi thép khong gi 403 theo tieu chudn ATSI; 441829 Ia thép khong gi
dé cat got chita luu huynh cao v chia Se, tuy thanh phin héa hoc
giong véi thanh phan hda hoc cla thép 441 theo ticu chuin AISI clia
My¥ (nhung thép 441 khéng chita S cao va Se).

4. Theép dung cu

Midc thép dung cu va thép lam khuon cua Anh duoc liét ke
trong ticu chuan BS 4659 (1989). Mic thép do 2 chit cai va chir s6 thi
tw co tie 1 dén 2 chir s6 hop thanh, ¢é méc thép con kém theo chif cdi
hiu t6 nhu chit A, B, C. Chir cdi thd nhat cia mac thép la chit B (viét
tat cua British) biéu thi mdc ctia Anh, chit cdi thif hai va thit fir ding
sau vé c¢o ban giong véi hé théng mdc thép dung cu tiéu chuan AISI
clia MY, chit cdi hau 6 chi yéu ding d€ phan bict cdc loai thép khac
nhau trong nhém c6 thanh phin co ban gidng nhau.

Hé théng ky hicu cu the nhy sau:

BW x - thép dung cu cacbon t6i nudc, x biéu thi chit s¢ thy tu
(gidng nhu & dudi), vi du: BWIA, BWIB, BW2, v.v.

BS x - thép dung cu chiu va dap, vi du: BS1, BS5. v.v.
BO x - thép dung cu hop kim toi dau, vi du: BO2. v.v.
BA X - thép dung cu hop kim t61 khong khi, vi du: BA1. BAG6.

BD x - thép khuon dap ngudi, vi du: BD2, BD2A. v.v.

BH x x - thép khuon dap néng, vi du: BHI2, BH26. v.v. Ciing
cd ki hi¢u BH224/5 1a thép khuon rén.

BP x x - thép khuén ép nhua, vi du: BP20. v.v.
BF x x - thép dung cu cacbon vonphram, vi du: BF1.
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BL x - thép dung cu hop kim thap céng dung dac chang, vi du:
Bl13.

BT x (x) - thép gi6é hé vonphram, vi du: BT1, BT42. v.v

BM x (x) - thép gié hé molipden vonphram. vi du: BM2,
BM34, v.v.

5. Thép cong nghiép dién

Theo tieu chudn BS6404 (1988), mdc thép cong nghicp dién c6
két cau co bian nhu sau:

XXx  xx O X
Trong dé:
XXX - bi€u thi tri s6 hao tén 161 sit x 100.
XX - d6 day danh nghia (mm) x 100.
O - biu thi trang thai va loai hinh.

X - biéu thi diéu Ki¢n thir nghiém ¢6 tan s6 10Hz.

a) Thép silic khong dinh hiong

Vi du, mdc thép 520-65-E5 bidu thi thép silic khong dinh
hudag c6 tri 56 t6n thil sat do thit trong tan s6 50Hz 1x < 5,20, do day
14 0,65mm, midc thép 350-65-A6 biéu thi do thir trong (dn s6 60Hz, A
biéu thi trang thdi 4, ¥ nghia cha céc chit s6 con lar gi6ng nhu trén.

b) Thép silic dinh hiting

Phuong phdp bieu thi mdc thép giong nhu trén, trong dé ¥
nghta k¥ hi¢u chit cdi thudng ding la:

N - ton hao 15i it binh thuong.

S - 16n hao 18i sdt thap.

P - cam dng tir cao.

6. Thep diic

Tong hop hai tiéu chuan BS3100 (nam 1991) v BS3146 (nam

1992 duyét lai), phuong phdp bicu thi médc thép diic theo loai hinh vat
l1¢u khac nhau nhu sau:
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a) Thép diic diing trong két cdir va cong trinh
Mac thép do chir cdi tién t0 thém chit 56 tao thanh. Y nghia ca
¢hir cdi dai dién cho cdc loai thép dic nhu sau:

A x - thép diic cacbon va thép dic C-Mn, x 1a chif s6 biéu thi
50 the tu (giong nhu & dudi).

AL x, BL x - thép diic diing ¢ nhiét do thap,

B x - thép diic ding ¢ nhiét d6 cao.,

BT x - thép diic ¢6 do bén cao.

AW x - thép dic chéng mai mon va héa cimg bé mat.
BW x - thép dic chdng mai mon. &n mon.

AM x - thép dic ¢6 do dan tix cao.

b)Y Thép duc chiu dn mon va bén nhiéi

Mic thép cua loai thép nay ¢6 hai day: 3 x x C xxvadxxC
X X, trong d6 chif ¢di C bicu thi thép duic, phuong phdp biéu thi cia cédc
thanh phan con lai gidng nhu mdc thép khong gi.

¢) Thép dite chinh xdc va hop kim dite chinh xde

Mic thép do chir cdi va chir $6 (s6 thit ty) tao thinh. Chi cai
duge su dung nhu sau:

CLA x - thép dic chinh xdc hgp kim thap va cachon.

ANC x - thép diic chinh xdc chiu an mon, bén nhiét v hop kim
duc chinh xdc Ni-Co.

Hat loai vat liéu dic chinh xdc & trén déu ¢é thé them hiu to
A, B, C... d¢ bi¢u thi dang cdp chat luong khéc nhau.

7. Gang diic

Phuong phip biéu thi mac gang duc trong tiéu chuin BS ¢4 hai
loai. Mot loai ding toan bé chit s6 dé bicu thi. Mt loai dung chit cdi
tién 16 (hodc chir s8) kém thém sd thi tr dé biéu thi.

«) Gang xam

Mdc cua gang xdm sk dung ba chit s& dé biéu thi. Vi du: 150
- biéu thi gang xdm ¢é do bén kéo >150MPa.

b) Gang cdu

Mdc cla gang cdu sit dung phan s6 dé biéu thi. Vi du:
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700/2 - bicu thi gang cdu ¢S do bén kéo > 700MPa, do gidn dai
=29,

400/18L.20, trong d6é hau t6 L20 biéu thi diéu kién kém theo
yéu cau cong va dap & nhiét do -20'C phai = 9J (thir don chiéc).
phwong phdp bicu thi cic thanh phan con tai gidng nhu trén.

) Gang diic ¢ thé' rén (gang deo)

Mdc cia gang dic ¢6 thé rén st dung chit cdi 1ién té va thém
hai nhém ch s6 d€ bicu thi. Chif cai dwoc sir dung nhu sau:

B - gang déo tam den.
W - gang déo tam trang.
P’ - gang déo Peclit.

Nhom chit s6 dang trude biéu thi d6 bén kéo (ap, MPa)x10.
nhém chit 56 diing sau biéu thi do gidn dai (8, %). Vi du:

W40-05. biéu thi gang diic tam tring cé thé rén ding mau thu
ticu chuan (¢ 12mm) do duge G = 400MPa vt 8 > 5%.

d} Gang diic chong mai mon

Midc cua gang dic chéng mai mon st dung chir s6 tién 16 va
chir ¢di hau t6 (A, B, ..., E) dé bidu thi. Vi du: 1A, trong d6, chi 6
biéu thi phan loai, ¥ nghia cic chit & cua né la:

I - gang dic chéng mai mon phi hop kim va hgp kim thip:
2 - gang dhic chong mai mon hap kim NiCr,

3 - gang diic chdng mai mon crém cao.

Chi cdi ding sau la ky hiéu tha tw.

¢) Gang duc Austenite

Mac cua gang dic Austenite st dung chir cai tién 6 va chit 56
héu t6 dé bicu thi.

Vidu: Ft, S2.., trong dé, chit cdi bicu thi phéan loai, ¥ nghia ctia
chiing la:

F - gang dic Austenite graphite dang tam;
S - gang duc Austenite graphite dang céu.

Chir ¢ bi¢u thi s6 thit ty.
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1.10. Tiéu chudn mac thép cia My

1.10.4. Khdi gudt vé cde 16 chic tiéu chudn va phitong phdp
biéu thi mdc thép cia My

My ¢6 khodng hon 400 t6 chitc 1am céng viéc tiéu chudn hod.
Mic cla cdc san pham gang thép thudmg sir dung phuong phdp biéu thi
clia cic td chdc tieu chudn ciia My. O M3, ¢6 mot s6 18 chic tiéu
chuan néi tiéng ¢6 lién quan t&i vat lidu kim loai (bang 1.29).

Bang 1.29. T4 chitc tieu chudn lién quan téi vat liéu kim logi (M()

K{ hi¢u cua Té chirc tieu chuén Kihiéuctia | T8 chifc tiéu chuan
tiéu chudn tiéu chuan
ACL Hoi dic hap kim M§ || ASME | Hiep hoi k§ su co
khi My
ATSIT 1161 gang thép My ASTM Hiép hoi vat licu va
thit nghiem My
AMS Héi qui pham ki thur vit AWS Hai han M¥
ligu hang khong vi wry M§
ANS] Vign tiét chuan quoc gia || SAE Hiep hoi k¥ su 6 to
M7 My
ASM Ho1 kim loai My )

Cic to chiic nay déu c6 hé théng mdc thép va tiéu chudn riéng
cua minh. Vi nguyén nhan lich sit, cho nén phuong phédp biéu thi mic
gang thép cia My 6 rit nhiu loai, hon nifa cing rat khé thong nhat
lai. D¢ trdnh sy nham lan c6 thé xdy ra, déng thoi dé phit hop véi yéu
cdu phat trién vat liéu méi va thdi dai tin hoc, tir nam 1974, cic 8
chiic nhu ASTM va SAE da dua ra “Phuong an hé théng chit s6 théng
nhat cua méc kim loai va hgp kim” (Unified Numbering System for
Metals and Elloys), goi tat Ia hé théng UNS, sau nay dugc hiéu dinh
hoan thién hon. Phuong phdp biéu thi mac thép clia hé thong UNS ray
di dugc sir dung trong mot s6 tai liéu vé ticu chudn va sé tay thorg
dung cta My, dong thoi duge liét ké cung véi hé thong mac thép clta
tiéu chudn trude day, nhung hé thong UNS la hé théng phi tiéu chudn,
cho nén khong thé thay thé dugc cdc hé théng méc thép tiéu chudn.

1. Tiéu chudn cua ANSI

Tiéu chuin cia Vién tiéu chuin quéc gia My (ANSI -
American National Standards Institute) duge sir dung rong rai trong
linh vuc cong nghiép. Chic nang chi yéu cia 16 chitc nay la diéu tiét
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phol horp cong viée lam h¢ thong ti¢u chuan mang tinh v nguyén, siap
x€p céc 16 chic thich hop dam nhan cong viéc lam hé thong ticu
chuin, giai quvel cdc mau thuan trong cong viée tiéu chuin vi trdnh
nhu’ng cong viee trung lap. Nhung t6 chiic nay khong tu dinh ra ticu
chuan, ma né chi lra chon dé cong bd mot bo phdl‘l ticu chuan trong
tiéu chudn cta cdc 6 chite khic 1 tiéu chuan Quéc gia My. Vi du, khi
st dung tiéu chudn cla cdc t6 chitc ASTM, AWS 1 chic tiéu chuan
nay di sir dung phién hiéu kép nhir ANSI/ASTM x x - x x.
ANSI/AWS x x - x x. Trong loal tiéu chudn nay phai diing he thong ky
hi¢u cta cac 16 chite di ding.

2. Tiéu chudn QQ

Tiéu chuan va quy pham ciia Chinh quyén lién bang My (QQ)
do Cuc quan ly hanh chinh M§ (GSA) cong bd va chit yéu cung cip
cho co quan Chinh quyén lién bang st dung, vi du, k¥ hi¢u ticu chuin
ta QQA-200/10. Ngoai ra, MIL, FED la nhitng quy pham vi tiéu chudn
quan sy cua chinh phi My do Bo qudc phong M$ (DOD) cong bé, chi
gi61 han chi yéu 1a qui pham thiét bj hodc vt liéu, san pham cho quan
s st dung. Do vay, ching 161 s€ khong gidi thiéu hai hé thong ky hiéu
nay.

3. Tiéu chudn ASTM

Tieu chuan cia Hiép hoi thir nghiem va vat licu My (ASTM -
Amencan Society for Testing and Materials) duge sir dung réng réi
cho vat licu gang thép. trong dé rat nhiéu tiéu chudn hoan todn ¢é thé
dap tng dugc yéu cau dat hang. Dac diém cia tiéu chuan ASTM 1a cé
thé dai dién cho y kién higp thuang théng nhat cia ba bén: nha may
thép, tO chitc dinh ra tiéu chudn v khach hang, vi vay ASTM dugc goi
la mot 16 chiic tieu chuan “Hiép thuong nhat tri” tr nguyén chap hanh
I6n nhat. Rat nhiéu diéu kién k¥ thuat cda ASTM di dugc Hiep hot ky
su cg khi clia M¥ stra d6i chit it hoac khong sira déi. Tuy tiéu chudn
ASTM dugce iing dung rong rat. nhung trén thue & hé théng mac thép
da so lai 12 muon ctia cidc 6 chie tiéu chuan khac. Vi du, mic thép
khong gi va thép bén nhiét chii yéu muon he lhong mac cua ticu chuan
AISL mac thep duc chit yéu mugn hé théng mdc clia tiéu chudn ACL

Trong tieu chuan ASTM chi ¢6 mot s8 it 13 st dung mdc riéng,
cht y¢u ¢é nhiing loal sau:

«) Mde thép sir dung gichi han do bén kéo dé biéie thi

Vidu: trong (iéu chudn ASTM 516/516M. mic cip 70 bicu thi
do bén kéo [a 70 ksi (= 482MPa).
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b) Mdc thép dimg clit cdi A, B, C..dé biéu thi cluing loai va
dang cdp

Vi du: trong ti¢éu chudn ASTM 106-91, mdc cap A biéu th thép
cacbon trung binh chita w_. = 0,25%, cdp B bleu thi thép cacbon trung
binh chira v, = 0,30%.

) Mdc thép ditng ché tgo dng thép thuong kém theo chir cdi
teén 1o P T. TP
Vidu: TP304, T22, P22...

Do phuong phip bi¢u thi mac cha tiéu chuan ASTM thiéu tinh
quy luat, cho nén chang 161 khéng gioi thiéu sdu, chi fién hé va gidi
thiéu so qua khi gidi thiéu hé thong UNS vi céc ticu chuin khéc.

4. Tiéu chudn cia ASME

Hi¢p héi ki su co khi My (ASME - American Society of
Mechantcal Enginecrs) chi yéu dinh ra tiéu chuan cda vat liéu dung
trong ndi hoi va thung dp luc. Trong nhiéu trudng hop, ASME sir dung
hé théng tiéu chuan ASTM, khi dé ding sau méc thép thém hai chir
SA. nghia la: ASMESA x x - x x. nhung médc thép khong nhiéu.

5. Tiéu chuan ciia AWS

Tieu chuan cia Hoi han My (AWS - American Welding
Society) duge soan thao cho han néi, ché tao, thir nghiém, bio dam
chat lugng, cdc thao tic han ndi trong dong tau, cdc cong trinh xay
dung 1dn, cdc nganh céng nghi¢p khdc. Médc cia AWS Ay chit cat
ding dau mic tiéu chudan AWS va chia theo ching loat vat liéu han
nhiu sau:

E - que han, day hin, R - cuén day han. B - vt licu han dong
tim.

6. Tiéu chudn cia AMS

Qui pham k¥ thuat vat liéu hang khong vii tru My (AMS -
Aerospasc Material Specifications) do Hiép hoi k¥ su 6 to (SAE) cong
bé. Tuyéet dai da s6 mdc clia AMS déu thude vat licu dung trong hang
khong v try. Trong qui pham k¥ thuat nay, yvéu cdu déi véi co tinh
cua vat liéu hét sic nghiém ngat, khit khe hon nhiéu so véi vat lieu
thép dung ¢ cac noi khdc, tuy ¢ thanh phan héa hoc gidng nhau.

7. Tiéu chudn clia ASM

Hén kim loai M (ASM - American Socicty for Metals) rat dé
bi nham lan v6i k¥ hiéu AMS néu trén. Hoi ASM [a mot trong nhing
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t6 chiic hoc thuat ndi ti€ng ciia My, dd xudt ban rat nhiéu sich bdo <6
trinh d6 cao. Trude day, tieu chudn thép dung cu ASM da timg luu
hanh rong rdi ¢ My, ding ddu mac thép lan luet ¢6 ki hiéu 1, I, TI1,
...V, dang sau thém chi¥ cdi A, B, C... hodc Al, A2, A3.. Chii s6 La ma
I~V ldn luot bi€u thi thép dung cu cicbon, thép dung cu dip nguoi,
thép dung cu chiu va dap, thép dung cu dap néng, thép gi6. Nhung sau
do, nhing mic thép nay dén dén bi thay thé boi hé thdng miéc thép
dung cu ctia tiéu chudn AISI/SAE.

Dudi day s€ lan luot gigi thiéu mdac thép theo tiéu chuin
AISI/SAE, mdc thép tiéu chuin ACI va mic thép cia hé théng UNS
cua My.

1.10.2. Phriong phdp biéu thi mdc thép ciia tiéu chudn AISI va
SAE

Mic sin phim gang thép ciia My thuong gap nhiéu nhat hién
nay la mdc thép cua tién chuin AISI (American Iron and Steel
Institute) va SAE (American Society of Automotive Engineers). Sau
day s€ lan luot gidi thiéu phuong phdp biéu thi mac thép cia thép ket
cdu, thép 6 lan, thép bao dam tinh thadm toi (thép H), thép dung cu.
thép khong gi, thép bén nhiét clia tiéu chuin AISI va SAE.

1. Thép két cdu __

Phuong phép bi€u thi mdc thép cia tiéu chudn AISI va SAE néi
chung giéng nhau, chi ¢é ki hiéu tién t6 cua mic thép c6 mot s6 diém
khéc biét, phuong phap bi€u thi cu thé nhu sau:

a). Phuong phdp biéu thi mdc thép ciia tiéu chudn SAE

Mic thép thudng sit dung 4 chil s6 dé biu thi, 2 chit s6 dimg
trude thé hién loai thép, 2 chit s6 ding sau thé hién ham luong cicbon
trung binh trong thép (0% x 100). Hé thong méc thép duoc trinh bay
trong bang 1.30.

Bang 1.30. Hé thong mdc thép ciia tidu chudn SAE

He théng chit sé Phan loai nhém thép

00xx | Thép ddc cic bon hoic thép dic hop kim thap

Obxx Thép dide ¢6 do bén cao

10xx Thép cic bon ( £ @, =1,0% )

11xx Theép dé ciit got chifa luu huynh

12xx Thép dé cat got chita luu huynh va luu huynh, phét pho
13xx Thép Mangan (o, =1,75% )
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H¢ thong chir sd Phdn loai nhom thép
15xx Thép cacbon ¢6 ham lugng imangan khé cao o

. 23x%x Thép niken {(0.; =3.5%)
25xx Thép niken w, =5%
3xx Thép niken-crém (o, =1.25%. w,, = 0.65+0.8% )
32xx Thép niken-crom (wy; =1.75%. w,., =1.07% )

Hxx Thép niken-crom (e, = 3.25%. o =1.50=1.57% )
Faxx Thép niken-crom (o, =3.0%. o, =0.77% )
40xx Thép molipden {w,,, =0.2+0.25% )

CAlxx Thép crom-molipden (w,=0.5<0,93, w,,, =0.12-0.30%)
XX Thép Ni-Cr-Mo (0y =1,82%. ©,=0,5:0.8%. wy,= 0.25% )
43BVxx Thép Ni-Cr-Mo. chira Borum va Vanadiom

| A Theép Mélipden (wy,, = 0.450.52% } B
406Xx Thép Ni-Mo {wy, = 0.85+1.82%. a,,, = 0,.2+0.25% )
47xx Thép Cr-Ni-Mo (&g, =1.05. @1, 45, 0y, = 0.2+0,35% )

| 48xx Thép Ni-Mo (63 = 3.5%. wy,, = 0,25% )

SOxx Thép crom (., = 0,27 ~ 0.65% )

I 5ixx Thép crom (w,, = 0.8 ~ 1.05% 3

F_.()lxx Thép crom-vanadium
71xx. Thép vonfram-crom (w,, =13.5+16.5%. «,, ;3.59% )
72xx Thép vonfram-crom (w,, =1.75%. w,, = 0.75% )
3lxx Thép Ni-Cr-Mo (i, = 0.3%. &, = 0.4%. 0y, = 0.12% )
Boxx Thép Ni-Cr-Mo (@, = 0,5%. @, = 0.5%, wy, = 0.2% )
87xx Thép Ni-Cr-Mo (w, = 0.55%. @, = 0.5%. oy, = 0.25% )

| BBxx Thép Ni-Cr-Mo (w,,, = 0.55%. @3, = 0.5%, ©y,, = 0.35% )

92xx Thép Silic-Mangan
93xx Thép Ni-Cr-Mo (wy, = 3.25%. 0, =12%. o, = 0,12% )
94xx Thép Ni-Cr-Mo (o, = 0,45%. w¢,= 0.4%. oy, = 0.12% )
F7xx Thép Ni-Cr-Mo (e, = 0.55%. o, = 0.2%. w,,, = 0.2% )
98xx Thép Ni-Cr-Mo (g =1.0%. o, = 0,8%. o, = 0.25% )

_?J’u.‘ ¥: Trong ngoge don la ham lugng trung binh clia nguyén 16 hop kim.

Ngoai ra, gilta 4 chit $6 clla mot s6 mac thép ¢é thém chit cdi B
hoac L va dang sau mot s6 mdc thép [a chit cdi LC.
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Vidu:

xx B x x -loai thép chita bora  , vi du: 50B46.

X x L x x - Loai thép chita chi. vi dy: 12L14.

x x x x LC - Loai thép cacbon siéu thap, o, < 0,03%.
b). Phitong phdp biéu thi mdc thép ciia 1iéu chudn AISI

Mac thép cua AISA ciing sir dung day 4 chir 6, hé thong ky hic¢u
cu thé va hé thong mdc thép tiéu chuin AISA va SAE giong nhau, boi
viy hé¢ thong mdc thép cla ching 1a thong dung nhu nhau. Nhung
midc thép cia hai tiéu chuan ndy cling c¢6 nhimg diém khong gidng
nhau, vi du;

+ Trong tiéu chuan AISI, mot s6 méc thép kém theo chit cdi tién 6
hoac hau to: tién t& C bi€u thi thép cacbon, B biéu thi thép 15 Besseme,
E bicu thi thép 10 dién, héu (6 F bifu thi thép dé cat got.

+ Mot 56 day mac thép chi theo tiéu chuan AISI inéi ¢6, vi du:
28 x x - thép niken chita wy, = 8,50 + 9,50%.

- 83 x X - Thép mangan-mélipden chida o), =1.30 =+ 1,60% ,
My, = 0.20% + 1,30%.

- 99 X X - Thép niken-crém-molipden chia o, =100 + 1,30%,
0, =040 + 0,60%, o, =0,20+0,30%.

2. Thép 6 lan

Mic thép & lan cacbon-crém cao cla tiéu chudn AISI va  tiéu
chuan SAE do 5 chit s& tao thanh:

Chix s thit nhdt 5 biéu thi thép crom.

Chir 6 thit 2 bi€u thi ham luong créom nhu sau: O-o.,=0,5%:
1- 0., =1.0%: 2- o, = 1.45%.

Chir s6 thit ba, thit tu, tht ndm biéu thi ham lugng cacbon trung
binh (0 % x 100).

Vi du: Mdc thép 52100~ bifu thi thép 6 lan cacbhon cao, crom cao

chita . = 095 + 1,10%, oq = 1,30+1,60%. Day mic thép cu thé
duge trinh bay trong bang 1.31.
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Bang 1.31. Ddy mdc thép & ldr cachon - crém cao
clia tigu chudn AISI va SAE

ALST SafE V UNS Loi thép

ESOL00 | 50100 G50986 | Thép & lan crom thap

E51100 | 51100 | G51986 | Thép 6 lin crom trung binh

T

E52100 52100 (352986 | 'Thép & lan crom cao |
3. Thép bdo ddn tinh thdam toi (thép H)

Thép bdo dam tinh tham t6i clia tiéu chuan AISI va SAE bao
gom trong diy mdc thép cua thép két cdu, dong thdi st dung chir cdi
hau 16 H dé biéu thi ( H: Hardenability }, cho nén c¢on duge goi tat 1a
thép H. Vidu: 4140H, 5132 H, ...

4. Thép dung cu

Thép dung cu cia My sir dung réng rii phuong phédp biéu thi mac
thép cta tiéu chuan AISI - SAE. Trong tiéu chuan ASTM hién hanh
van st dung h¢ thong mac thép nay. Mac thép gém chit cii biéu thi
chung loai thép vi chit $6 thd ty hop thanh, don gian va rd rang, nhung
thanh phéin ho4 hoc ctia thép khong bi¢u thy true quan.

Day mdc thép cu thé nhu sau:

W x- thép dung cu tdi nude, thép dung cu cacbon thdng thudmg
hoic thép chita ham lugng Cr, V thip x 1a s6 thit tw {(nhu & dudi), vi du:
W3,

S x- thép dung cu chiu va dap.

O x- thép dung cu 161 va lam nguoi bang dau.

A x- thép dung cu 81 va 1lam ngudi trong khéng khi.

D x- thép dung cu loai crém cao. cacbon cao.-

H1! x- thép khuon ddp ndng loal créom cao. cacbon trung binh.
H2 x- thép khuoén dap néng hé vonfram.

H4 x- thép khudn dap néng hé molipden.

T x- thép gié hé vonfram.

M x- thép gié hé molipden.
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L x- thép dung cu hop kim thap dic ching,
F x- thép dung cu vonfram-cacbon.

P x- thép dung cu loai cacbon thép, bao gém thép lam khuén dic
nhua.

5. Thép khong gi va thép bén nhiét

Mic thép cua thép khong gi va thép bén nhiét cia MY dua vio
cong nghe gia cong dugc phin lam hai loai: thép rén va thép diic. Mic
thép ren chi yéu st dung ddy ky hiéu cta tieu chudn AISI, dong thoi
cang str dung dily ky hi¢u ctia ticu chuin SAE, nhung mdc thép dic
phan Ién sir dung day ky hiéu cia tieu chuin ACIL.

a) Mdc thép cia téu chudn AISI

Mac thép ndy do 3 chit s6 tao thanh. Chir s6 thé nhdt bidu thi
chung loai thép, chir 56 thit hai, thit ba biéu thi thi tw. Cy thé nhu sau:

2 x x - thép austenite crom-mangan-niken-nito, x x 13 s& tha tu
giong nhu phia dudi).

3 x x - thép austenite niken-crom.

4 X x - thép mactensite créom cao va thép ferit crom cao. cachbon
thap.

3 X X - thép mactensite crom thap.
b) Mdc thép ctia tiéu chudn SAE

Mic thép nay sif dung 5 chit 56 dé bicu thi, 3 chit s§ ddu bidu thi
loai hinh thép, 2 chit 56 sau chi biéu thi thit ty ( giéng nhu s6 thi v
cha tiéu chuan AISI ). Cu thé nhu sau:

302 x x - thép ben nhi¢t khong gi austenite crom-mangan-niken, x
X biéu thi 56 thit tu.

303 x x - thép bén nhiét khong gi austenite niken-crém (thép rén).

514 x X - thép beén nhi¢t khong gi mactensite crom cao va thép bén
nhi¢t khong gi ferit crom cao cacbon thap (thép ren).

515 x X - thép mactensite crom thip (thép ren).

60 x x x - thép bén nhiét ding trong nhiét do dudi 650 “C (thép
duc), x x x 1a chi s6 k¢ hiéu ging nhu tiéu chuin AISI (phia dusi
cung nhu vay).

70 x x x - Thép bén nhiét diing trong nhiét d6 trén 650°C(thép
da).
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1.10.3 Phuong phap biéu thi mac thép diic bén nhiét va
thép khong gi cua tiéu chuin ACI

ACI 1a ki hi¢u cua Hai dic hop kim M§. Méc thép dic bén
nhiét va thép dic khong gi ctia tiéu chuan ACI do 2 chit cdi tao thanh
hoac ding sau chir cdi thém chit 6 biéu thi ham lugng cacbon va chir
¢di biéu thi nguyén 16 hop kim. Chit cdi thd nhdt clla mic thép thudng
14 chit C hoac chit H. Thép loai C bicu thi thép dic chiu axit sir dung
trong nhiét do dudi 650'C, thép loai H biéu thi thép ddc bén nhiét ding
trong nhiét do trén 650'C.

Chit cdi thit hai clia mdc thép loai C 1a chit A, B, C, D..., biéu
thi ham luwong niken khac nhau (bang 1.32). Pang sau nhiing chit cdi
nay lai ki hi¢u chir 6, biéu thi phan van cta ham lugng cacbon. Giita
chit s6 va chit cdi phai thém dau gach ngang ngin. Vi du: CE - 30 la
thép dic chiu axit chida C < 0,3%, Cr=26 +30%, Ni =8 +11%.

Chir cdi thit hai cua méac thép loai H cling la chit A, B, C, D._.,
biéu tht hiim luong niken khdc nhau (bang 1.32). Thong thudng khong
kv hiéu tri 86 cia ham lugng cdc bon. Vi du: HC 1a thép dic chiu nhiét
chita C < 0,5 %, Cr = 26+30%, Ni < 4%.

Bang 1.32 . Ham luong niken duoc chit cdi thir hai biéu thi
trong mdc thép cita tiéu chudn ACI

Chit Plram vi ham Chir Pham vi héun Chit | Pham i ham
ol hiong niken celi licong niken o heong niken
A <10 F 90+:120 T 33,0+ 37,0
B <20 H 11,0+ 14,0 U 37,0+41.,0
C <40 1 14,0+ 18,0 W 58,0 =620
D 40 +7.0 K 18.0+220 X 64,0 + 68,0
E 80+ 110 N 23.0+27,0

Ding sau chi¥ 56 cia mot s6 mac thép (chi yéu 12 thép loai C) con
ki hiéu thém chir cdi, vi du: C biéu thi thém vao Cb (Nb), M bi€u thi
thém vio Mo, F biéu thi tinh ning dé cat got. Vi du: CF-8C; CF-16 F.
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1.10.4. Phuong phap biéu thi mac thép ctia tiéu chuin UNS

UNS la cdch goi tat cia hé théng chit s6 thong nhat cla mic
kim loai va hop kim (nhu da gi6i thi¢u & phdn trén), UNS six dung 5o
licu ky thuat cia ASTM ES507 va SAE J1086, va da duge sir dung mat
phan ¢la ticu chudn ASTM.

Diy mac thép cta heé thong UNS vé co ban di duce bién soan sau
khi ¢6 thay d6i. didu chinh va théng nhat trén co & trudc day ctia céc
16 chiic tiéu chuén My. Diy mdc thép déu do mot chir cdi tién (& dai
dién thép hoac hop kim va 5 chit s6 tao thanh.

Vi du:
D x x x x x - thép vt liéu ¢6 qui dinh vé co tinh.

G x X X x x - thép két cdu hop kim vi cdc bon, bao g6m ca thép 6
lan.

H x x x x x - thép bao dam tinh tham toi (thép H).

T x x x x x - thép dung cu, bao gém thép dung cu rén cin va thép
duc.

S X X X X x - thép khong gi, thép bén nhiét.

N x x x X x - thép hop kim chifa Ni, vd hgp kim ¢6 thanh phan
chinh la Ni.

K x x x x x - thép hop kim thap va cdc loai thép khic.

Jx X x x x - thép diic cdc bon vi thép dic hop kim, bao gom thép
diic khong gi va thép dic bén nhiét.

F X x X x X - gang duc.

W X X X X X - vat liéu han.

Sau day la phan loai mic thép cua hé théng UNS.

1. Thép két cdu hop kim va cacbon

Chit cdi tién t§ clia mdc thép 13 chit G, bon chit s6 dau trong nam
chir s6 1a sir dung ky hiéu chit s6 clia diy mac thép tiéu chuan AISI va
SAE, chif s6 thi nam (chit s6 cudi ciing) thudng la s6 0. N&u biéu thi
tinh ndng dac biét (cong dung va nguyén 16 dac biét trong thép) thi
diing cdc chit s6 khédc dé biéu thi.

Vi du:

G x x X x x | thé hién ching loai thép ¢6 chita Boraa,G x X x x x 4
bicu thi thép dé cat got chita chi.
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Pé doi chi¢u méc thép ctia UNS va mdc thép clia AISI/ SAE ¢6 thé
xem bang 1.33.

Bang 1.33. Doi chiéu mdc thép két cau UNS va AISY SAE

. LINS | LYAYH SA;; ) LINS AlSTE SAE l
N (1 10050 1005 ﬂ 656450 8045
_ GL1170 7 _“;}882*2—0 8822
(40230 4023 G_9_2‘3‘30 __‘)255
G47150 S :1?'15 G50461 | 50B46
G51450 5145 - G81451 81B45
G61200 6120_”“_._ Go4171 1 94817

2. Thép 6 lin

Mic thép 6 1an nam trong diy méc thép két cau, chit s6 cudi cing
cua noé la s6 6, biéu thi thép 6 lan. Ngoai thép & 1an cacbon - crom cao
ra, con ¢6 thép 6 lan thim cacbon G 33106 (twong duong véi AISI E
3310) va céc loai thép 6 1an khic nhur G 40076, G43406 va (G71406.

Trong tiéu chuan cia ASTM, thép 6 lan cachon - crom cao chi ¢é
mot méc thép 1a sit dung mdc thép cua UNS, con lai van s dung mic
thép cta SAE, (thép & lan khong gi, thép & lan thim céc bon déu
khong sir dung mac thép cua UNS). Riéng thép 6 lan ¢6 tinh tham t6i
sir dung phén cap 1, 2, 3, 4 dé thé hién.

3. Thép bdo dam ¢6 tinh thdam t6i

Thép nay con goi 1a thép H. trong hé théng UNS néd dude hinh
thanh mot diy riéng. Trong $ chil s6 ¢ dang sau chit cdi tién 16 H cia
mac thép, bon chir s6 dau vé co ban gidng véi ddy mac thép cua AIST
v SAE. Chir s6 thit nam clng thuong Ia s6 0, chir s6 thu 5 cua thép
chita bora van dung s6 | d& biéu thi.

Viduy:

UNS H41400 - tuong duong v AIST 4140H.
UNS H51320 - tuong duong vé1 AISI 5132H.

UNS H94171 - tuong duong véi AISI 94B17H (gém cdc loai
- thép chita Bora).
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4. Thép dung cu

Chir cdi tién 18 cia mac thép dung cu la chit T, ding sau 1o 3 chit
58 tao thanh. Trong dé, ba chir s6 ding trudc biéu thi phan loai thip
dung cu.

Vidu:

I X X bi€u thi loai thép gié.

2 xx bi€u thi loai thép khuén dap néng.
3 x x biu thi loai thép khuon dap nguoi.
9 x x bicu thi loai thép dung cu dic.

Hai chi¥ s6 cudi cling vé co ban glono vl didy mdc thép cha
AISI/ SAE d& néu & trén, nhung mac thép cha thép dung cu Guc dugc
mé phong theo ddy mdc thép cua ACI va ASTM. Dé doi chisi day
méc thép dung cu cua h¢ thong UNS vdi mic thép cua AISI/ SAE va
ACI/ ASTM c6 thé xem bang 1.34 va 1.35.

Bang 1.34. P6i chiéu mdc thép dung c.u theo
hé théng UNS vsi AlISI/ SAE

UNS Nhem thép va ddac trimg Mi}siik};;;m
T113 x x| Thép gi6 (hé¢ malipden) M x
T120 x x| Thép ¢id (he vonfram) Tx
T2081 x | Thép dung cu lam khuon dap néng (loai crém cao, Hl_x

cacben trung binh)
T20%7 x Thép dung cu lam khuon dap néng (hé vonfram) Ho «
T2084 x Thép.dung cu lam khuon dap ndéng (hé molipden) H4 «
T301 x x} Thép dung cu Jam khudn dap ngudi (hop kim trung AX
binh )
T304 x x ;[I;E;iclg:icctiéé;m khuan dap ngudi {loai crom D x
‘Thép dung cu 161 diu
T315 x » 0 x
T419 x x | Thép dung cu chiu va dap 5x
T516 x x| Thép lam khuon (loai cacbon thap) Px
T606 x x| Thép dung cu cacbon-vonfram Fx
T612 x x| Thép dung cy hgp kim thap Lx
T723 x x| Thép dung cu 61 nude W x
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Bang 1.35. Psi chiéu mdc thép dung cu duc theo

hé thdng UNS véi ACl/ ASTM

Mec thép

Médc thép AC
Nhém thép vé dac iy dc thep ACIH

et UNS ASTM
T901 x x | Thép dung cu dic lam khuon nguai (loai CA) |CA x |
T204 x x | Thép dung cu dic lia.m khudn nguoi (leai CD)Y [CD x

T908 x x | Thép dung cu dic lam khuon néng CH x x
TS5 x x | Thép dung cu diic to1 diu COx

1919 x x | Thép dung cu dic chiu va dap CSx

5. Thép khong gi va thép bén nhiét

Biéu thi mdc thép sk dung 1ién t5 S thém nam chit s6. Day ky hiéu
cua ba chif s6 ddu vé co ban 1a sit dung mdc thép khong gi cua AISI,
hat chit s6 cu6i ciing chit yéu ding dé phan loai thép ¢é thanh phan
chinh giéng nhau thanh ciing mét nhém, nhung ¢6 thanh phin ca biét
khdc nhau hoac chita nguyén 1§ dat bigt. Day mic thép cu thé va cich
doi chi€u v6i mac thép cua AISH duge trinh bay trong bang 1.36.

Bang 1.36. Day mdc thép bén nhiet, khong gi

cua hé théng UNS va AISI

M(é;\igép Nhdm thép vé dde nimy M{:{ ;:ép |
SLxxx x| Thép khong gi két tia héa citng : -
52 x x x x | Thép austenite niken | Z2xx
53 x x x x | Thép austenite crom-niken, thép két tiza héa cimg | 3xx
i 54 x x x X | Thép Mactesite, thép ferit. thép két ta héa.cﬂ‘ng 4xx
55 x x X X { Thép bén nhiét crom . SXX |
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Tuy nhién, day méc thép cha h¢ théng UNS va AISI cling ¢é nhimg
diem khong giong nhau, chii yéu gém:

+ Day SI x x x x clia h¢ théng UNS nay la thép khong gi két
tua hoa cing. Heé thong AISI khéng ¢6 diy 1 x x, ma sir dung day 63 x
dé bicu thi thép khong gi két Lia héa cing.

+ Dy 3 x x cua AISI toan bo 14 thép austenite niken-crom, day
4 x x la thép mactensite crom cao va thép ferit crém cao, cachon thap.
Trong 2 day chit s6 nay clu hé théng UNS khong ¢6 pham vi nay,
dong thosi ¢6 tang them mot s6 méc thép khong gi két ta hoa citng, ky
hicu cta mdc thép la can cd vio ky hiéu dac trung cua mdc thép
thuong pham thudng dung.

Vi du:
AM - 350, h¢ thong UNS biéu thi 13 S35000.
Custom 455, hé théng UNS biéu thi [a S45500,
6. Hop kim chita niken va hop kim co thanh phan chinh la Ni
Trude day, loai var lieu hop kim nay khoéng ¢6 diy chir s6 hoan
chinh va théng nhat, cht yéu str dung mac thuong phdm hoac mdc hop
kim clia nha sén xuit hoac clia cdc hoi hoc thuat. Day ky hiéu chir s6
cua he théng UNS 1A N x x x x x, hai chif s6 ddu bicu thi phan nhém
trén co' so thanh phén chi y&u, ba chit 6 sau sir dung chif $6 hoic s6
tha wr dic trung cila mac thép thuang pham hoac mdc hop kim théng
dung.
Vidu:
UN-SN06601 tuong duong véi Incone 1601.
UNSNO7090 tuong duong véi Nimonic 90,

Day mdc thép cu thé va cdch d6i chifu véi cdc mac khac duge trinh
bay trong bang 1.37.

~

Bang 1.37 cho thdy, day ky hiéu chit s6 duoc phan thanh 6 nhém
dua trén ¢ sa thanh phén hod hoc L3 chil véu sau:
Ni, Ni - Cu, Ni - Cr, Ni - Fe - Cr, Ni - Mo, Nj - Co.

Trong d6, ngoai trir nthém Ni v Ni - Co ra, can cif vio dac
dieém cua 16 chifc c6 thé phan thanh hai loai hop kim: hop kim héa bén
dung dich dac va hop kim héa citng két tha. Chit s6 thi hai cla hop
kim héa bén dung dich dac la s6 chin, chit ¢ thit hai ciia hop kim héa
cting két taa 14 s6 dac biét,
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Bang 1.37

ctia hé thong UNS

. Hop kim chua niken va hop kim c6 thanh phén chinh g niken

L_ UNS Nhém ve deac timg | UNS Nhom va ddc mmy |
: o v ] Hop kun Ni-Fe-Cr, hda
NO1 x x x | Gifl lai NO8 x x x bén dung dich dac |
_ . C e o Hap kun Ni-Fe-Cr, héa
NO2 x x x - Hop kim Ni thudn chat NO9 x x x citng et tiia |
. T . Hop kim Ni -Mo, hoa
__N_O" XX x | Gitt i _ _ N1O * XX | bén dung dich dac
' NO4 ¥ x x Hop k]!]l Nl‘—_(‘.l.l. hda bén NIlxxx | Gilai
' dung dich dac | |
' NOS x x x lk-l?p Ikllm Ni-Cu, hda ciitng NI2xxx | Gilai
| €t fua
_ Hop kim Ni-Cr. héa bén Hop kim Ni-Co, hoa
NOG__X * % | dung dich dac | NI3xxx cling ket tla
- Cr hoa o |
NOT x x x - Ilﬁip }{uﬂ Ni-Cr. hda cing
| két tna _

7. Thép silic dung trong céng nghiép dién

H¢ thong UNS duge hinh thanh tir ASTM E327 chua ¢6 diy méc
thép dung trong cong nghiép dién. Duéi day I3 vi du vé mac thép sikic
dung trong cong nghiép dién cla tiéu chudn ASTM:

36F130

Trong do:
36 - bi¢u thi do diy danh nghia (0,36mm).

F - ky hiéu phan loai {loai F- thép silic).
130 - tri 6 hao t6n 161 sét (x 100) P e, = 1,30 T

Ky hiéu phan loai va ¥ nghia nhu sau:

C - tdm mong, tri $6 hao ton 161 st P, x 100.

F - thép silic khong dinh huéng, tri 36 hao tdn 16i sat giong nhu

trén.

G - thép silic dinh hudng thong thudng. tri s6 hao tén 160 sét

P e X 100

P - thép silic dinh hudng cam dng tir cao, tri s& hao t8n 16 sit
gidng nhir trén.
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¥. Thép ding cho que han va day han

Mic thép nay sir dung tién t& W thém 5 chif s6, trong dd, chit s8
thir nhat 1a ky hiéu phan loai, vi du:

WO X x X X - thép cac bon.

W1 x x x x - thép hop kim thidp Mn - Mo.
W2 x x x x - thép hgp kim thap chia Ni.
W3 x x x x - thép khong gi austenite,

W4 x X X X - thép khong g1 fent.

W35 X x x X - thép hop kim thap chia Cr.
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Chuong 2.

rd
THEP DUNG CHO KET CAU VA XAY DUNG

2.1. NGA

2.1.1. Thép cacbon théng dyng

1. Thép cacbon thong thudng loai A (FOCT 380 — 88)
a. Mdc thép va thanh phdn hia hoc % (theo trong lipng) ole)

Mic thép C Si Mn P 5
< <
oo - — — —_ ~0, 040
Crlun ~Q. 09 ~0. 04 ~0. 50 ~0, 030 ~ 3 040
Crlne ~0. 09 ~0.10 ~{. 50 ~0.030 ~0. (40
Crlen ~0. 0% ~0. 20 ~-0. 50 ~0. 030 ~ 0, 040
Cr2en ~0.12 ~0. 058 ~0. 50 ~0. 030 ~0. 040
CriZne ~0.12 ~0. 10 ~0. 50 ~0. 030 ~0. 040
Cr2cn ~<0.12 ~0, 20 ~ 0. 50 ~0. 030 ~0. D40
CT3kn ~0.18 ~0. 05 ~0. 60 ~0. 030 ~ 0. 040
Or3ne ~@0. I8 ~0.10 ~q0, 60 ~0. 030 ~0. 040
Cr3en ~Q.18 ~0. 20 ~0. 60 ~0. 030 ~0. 040
Crilne ~0.18 ~0.12 ~1.-00 ~{. 030 ~0. 040
Cr3lon ~0. 18 ~0.22 ~~1. 00 ~0. 030 ~0. 040
Crdkn ~0.23 ~Q. 05 ~0. 70 ~0, 030 ~ G, 040
Cradnc ~0.23 ~0. 10 ~Q. 70 ~0. 030 ~(. 040
Crden ~0. 23 ~0 20 ~0.70 ~0. 030 ~0. 040
Crine ~ 0. 33 —~0. 10 ~0. 70 ~{0, 030 ~0. 040
CrScn ~0. 33 ~0. 25 ~0:. 70 ~ 0. 030 ~Q. 040
CrhTne ~0. 26 ~0.12 ~1. 00 ~0, 030 ~{. 040
Crénc ~0. 44 ~0.10 ~0.70 ~0. 030 ~0. 040
Créen ~0. 44 ~0. 20 ~0.70 ~ . 030 ~{, 040

(D. Biéu kién cung ing loai A chi dam bao co tinh cho nén thanh phin héa hoo &
day chi ta tham khao.
(2. Didu kién dam béo co tinh cla thép loai A chia lam ba cp:

* Khong c6 sd & cuSi mdc thép, thi dy: C; 4kI1 chi dam bdo do bén va 4o gian dai.

* C6 chir 86 2 & culi mac thép, thi dy: C; 4kT12 ddm bao them tha udn nguoi.
* C6 chufs6 3 & cudi méc thép, thi du: C; 4kTI3 dam béo lai them gidi han chiv.
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2. Cg tinh

a. Co tinh & trang thai nhigt (nyén

Mac thép

ba cing
< (HBS)

Ram hodc g

a5/ MPe

] o .
U cdu hod

a3/ MPa

bd co thit
=%

Can ndng hoiic san
¢in néng ¢o xu 1y be

Chudt ngudi hodce sau chudt ngudi cé
xuf Iy bé mit

mit
08k, 08nc 115 131 314~412 | 294~392 60
08 115 131 314—~412 ] 294~392 55
10km, 10ne 115 143 | 314~412: 294~3%52 50
10 115 143 | 333~451] 314~4])2 55
E5kn, 15nc 125 149 | 363~470 { 323~421 55
15 125 149 | 363~470{ 323~421 55
20kn, 20nc 132 163 | 392~490 | 343441 50
20 132 163 | 392~-490 | 343441 50
25 156 170 539 =490 20
30 156 179 %568 =519 45
35 163 187 %588 =539 45
40 163 197 %588 + 40
45 170 207 %588 + 40
50 217 217 -+ -+ +
15X 156 179 =549 + +
20X 163 17% =549 + +
30X 170 187 + + +
3asx 170 197 + + -+
40X 179 207 4 . + +
45X 179 229 -+ + +
38XA 187 207 <588 %1559 +
151 163 163 + + -+
20r 179 187 + + +
20r2 187 197 + + +
35fe 187 207 + + +
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Tiep

P& citng Ram hoiic 4| U cduhod Pé co thit
)
Mic thép < (HBS) a/MPa | a,/MPa $=00
Cin néng hozjc sau Chuét ngudi hodie sau chudt ngudi e
can néng ¢o xit Iy bé XIT If bé miit
milt
4or 207 207 + + +
45T 229 229 + + +
40r2 217 255 + + +
38XC 255 255 + + +
12XH + + 412~529 1 412~510 70
40XH 179 207 + + +
50XH 197 217 + + +
15X 163 187 + + +
19XFH +- 217 + <686 +
15XM 179 179 + 4 +
16XCH 197 + + =637 +
30XMA 217 229 + + +
20Xrca 197 207 + + -+
30Xrea 217 229 + + +
35XTCA 241 241 + + +
35XI'H2 + + + <637 60
38XTHM + + + <686 60
12XH3A 217 217 + + +
18X2H4MA 269 269 + + +
25H2HAMA 255 269 + + +
{25X2H4BA)
40XH2ZMA 269 269 + + +
(40XHMA)
30XHZM®DA 269 269 + + +

Chu thich: 1.

K¥ hi¢u "+ chi e tinh v

gidy bdo hanh chdt htgng.
Loai tron va 6 canh <Smm, dd citng sau chudt ngudi do
va cau thod thudn.

2.

a df cing ma k&t qua do duge ghi trong

2 bén cung
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b. Cotinh ¢ '}rrgng thdi citng ngudi chua nhigt luyén hode nhiét luyen trung gian

Mic thép

D§ aing
< (HBS)

L0

=/MPa

&5
2(%)

&
=2(%)

Can nong hodc sau
can nong ¢d xw 1y beé
mit

Chuét ngudi hodic sau chudt ngudi cd
xu I¥ hé mat

08kn, 08nc
08
10xn,10nc
10

15kn, 15nc
i5

20xn, 20nc
20

25

30

35

40

43

12XH
19XT'H
15X,20X
30X
35X,40X
38XA
15X, 40XH
2012
30XTCA
16XCH
30X MA

131
i3l
137
137
i43
143
156
156
170
179
187
217
229

179
179
179
187
187
197
197
207
217
229
207
241
207
210
269

207

207
207

+ + + +

+
+
327
352
392
441
450
490
539
558
588

+ o+ + +

+

+
+
490689
490~735
441~637
441~637

+ 4+ 4+ 4 v N N W 9 ® o W

+ + + + 4+ +

+

I

Chi thich nhu mye a
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2.2.TRUNG QUOC

2.2.]1. Thép két can cacben thong dung va thép két ciu cacbon chét

luong.

1. Thép két cdu cachon tiéu chidn GB (GB 700 - 88)

a. Mdc thép va thank phin hod hoc % (theo trong Iugng)

. P S Cr Nt Cu Khir
Mic thép | © Si® | Mn
< 3 < < € oxy®
06~ 25~ .
5 0.06 ={.30 02 0.045 0.050 (.30 0,30 (.30 F.h,Z
Q1Ye
0.2 0.5
(.00~ (.25~ oy
215 =0,30 0.045 | 0.050 (.30 0.30 ().30 FhZ
Q215A
015 0.55
0.0V~ S~ '
| (215B W =0,30 0.2 0.045 | (L045 (.30 (.30 0.30 F.h,Z
0.15 (.55
(.14~ A0~
215a@ | 1 =030 19 L ooas | ooso | 030 | 030 | 030 | Faz
Q235A @
., 0.22 0.65
A2~ 030~
onse | <030 0.045 | 0045 | 030 | 030 | 030 | FbZ
0.20 0769
< o35~ ,
0235¢ <0,30 0.040 | 0040 | 030 | 030 | 030 | 7
018 .80
— 1
< .35~ .
(235D ={) 30 0.035 0.035 0.30 0.30 0.30 | VA
u.17 {).80
i 18~ 140~
ozssa | =00 | 0.045 | 0056 | 030 | 030 | 030 | =z
0.2% (.70
1
(). 18~ AU~
Q255D l =0,30 0.40 0.045 | 0.045 .30 0.30 0.30 7
.28 U.?UG) I
0.28~ 50~ ' |
0275 2 <035 | 999 | goas | o0s0 | 030 | 030 | vs0 | 7
(.38 (.80
P EL (hép soi: b, thép nira s6i; 2. thép ling; TZ. thép lang dac biét.
& Him lugng Si cla thép két cu cachon; F <€ w8 0,07%: b<wSi O0\17%; git han dudi Si caa
L 100.012%.
W Giot han 1rén oMn cia thép sof Q235A vt B 13 0.60%,
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C. D6i chi€u véi cdc mac thép theo tiéu chuin GB700 cii d€ tham
khao nhu sau. (Tiéu chuin GB700 - 88 mdi c6 tham khao tiéu chuan qudc t&
ISO - 630, con tiéu chuian GB700 - 79 cii duge tham khao theo tieu chuin
Lién X6 trude day 'OCT - 380 nén khdc nhau vé ky hi¢u mac thép ciing nhu

vé yéu cau Ky thuat.

Tieu chuan GB 700 - 88

Tiéu chuin GB 700 - 79

1

Mac thép Bidu kién k¥ thuat

Maic thép

biéu kien k¥ thudt

Q1ys Khong phén ¢dp, phii bao diam A A~ Bio dam oo tinh (o 5,, 3
thanh phin hda hoe vi co tinh va udn ngudi).
(¢ 7, & va udn ngudi). Do B, B,- Bio didm thinh phin hda
vdi san phim 1i tdm mong vi hoe, gidng nhir thép (195,
day thi can ot viio diic di€m va Bidu kign uén npusdi cia A, i
yéu cdu sir dung ma cd quy thém 6 | 1a khéng ¢6 loai dic
dinh thém. hiét Khdc.

Q215 Chia ra A, B vit ¢éu phai dam A, | As- Phii dam bido co tinh.
bio thinh phdn hoéa hoe va co C, - Phal dim bao thanh phén
tinh. héu hoe vico tinh nhe G215,
Q215A- Khéng thy va dap.
Q215B- Phai thir va dip &
nhiét do trong phéng.

Q235 Chia ra A, B, C, D. B¢u phai A, A, Phii dam bae co tinh.
dam bdo thanh phin héa hoc c, Ci- Phai dim bdo co tinh vi
vii €O tinh. thanh phan héa hoc nhir Q235
Q235A- Khonyg thit va dap. A+~ Thém thd va ddp & nhiét do
(J2353B- Phai thir va dap. trong phong.
(235C va Q235D dung choe Ci- Thém thi va dap & nhiét do
két ciu hiin quan trong. 200C.
C- Thir va dap o 0'C. '
D- Thir vadap ¢ 20"C.

Q255 Chia ra A, B. DBéu phii dam A, A, Phii diam bio cd tinh.
bae thanh phin héa hoe va co C, C,- Phai dam bao co tinh va
tirh. thanh phin héa hoc nhu Q254.
(J255A- Khong thir va dap. C,- Thém thir va dip .
(Q2558- Phai thir va dap.

Q275 Khong phan cip. Phai dam C, C;- Phai dam bao thanh phén

bao thanh phin héa hoc va ca
tinh.

héa hoce va co tinh nhu 275,
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2. Thép cacbon chit lugng theo tiéu chuin GB-699-88

a. Mdc thép va thanh phin hod hoc % (theo trong higng):

Msflc c si Mn P 8 Cr Ni | Cu
thép S S | S IS <
08F }0.05~0.11] =0.03 {0.25~0.50(0.035]0.035] 0.10 [0.25|0. 25
10F |0.07~0.14] =0.07 [0.25~0.50|0.035[0.035| ¢. 15 [0.25[0.25
15F |0.12~0.19) =0.07 [0.25~0.50]0.035|0.035] 0.25 [0. 25]0. 25
08 |0.05~0.12]0.17~0.87(0.35~0. 65(0. 035]0. 035 0.10 [0. 25]0. 25
08AI® {0, 05~0.12| =0.03 |0.25~0. &5}0.035}0.085] 0.10 jo. 25{0. 25
10 {0.07~0.14|0.17~0. 37| 0. 35~0. 65]0. 035{0. 035 0. 15 [0. 25]0. 25
15 10.12~0.19{0.17~0.37]0. 35~0. 65(0. 035(0. 035/ 0. 25 {0. 25|0. 25
20 |0.17~0.24]0.17~0. 37(0. 35~0. 65[0. 63510. 035} 0. 25 [0. 25]0. 25
25 10.22~0.30]0.17~0. 37}0. 50~0. 80{0. 035|0. 035 0. 25 |0.25|0. 25
30 10.27~0.35|0.17~0.37[0. 50~0.80|0. 0350. 035[ 0. 25 0. 25}0. 25
35 |0.32~0.40]0.17~0. 37[0. 50~0. 8010. 0351 0. 035} 0. 25 [0. 25]0. 25
40  [0.37~0.45]0.17~0.37{0. 50~0. 80|0. 035{0. 035| 0. 25 [0. 25/0. 25
45 0.42~~0.50|0.17~0. 37]0. 50~0. 80[0. 035[0. 035/ 0. 25 0. 250. 25
50 |0.47~0.55|0.17~0. 37(0. 50~0. 80{0- 035{0. 035! 0. 25 {0. 25}0. 25
85 |0.52~0.60[0. 17~0. 37]0. 50~0. 80{0. 035|0. 035 0. 25 [0. 25]|0.25
60 |0.57~0.65]0. 17~0. 3710, 50~0. 80}0. 035(0. 035] 0. 25 [0. 25}0. 25
65 |0.62~0.70[0.17~0. 3N 0. 50~0. 80]0. 035|0. 035{ 0. 25 |0. 25}0. 25
70 ]0.67~0.75{0.17~0. 37{0. 50~0. 80| 0. 635]0. 035| 0. 25 |0. 25(0. 25
75 |0.72~0. 80|0. 17~0. 37 [0. 50~0. 80]0. 035|0. 035| 0. 25 |0. 25[0. 25
80 [0.77~0.8510.17~0.37}0.50~0.80}0.035|0. 035} 0.25 |0, 2510. 25
85 |0.82~0.90{0.17~0. 37]0. 50~0. 80 (0. 035[0. 035] 0. 25 [0. 25]0. 25
15Mn [0. 12~0. 18[0. 17~0. 37|0. 70~1.00[0. 035}0. 035[ 6. 25 0. 25|0. 25
20Mn 0. 17~0. 24]0. 17~0. 37[0. 70~1. 00}0. 035{0. 035] 0. 25 {0. 25{0. 25
25Mn |0. 22~0. 30|0. 17~0. 37|0. 70~1. 00|0. 035 0. 035 | 0. 25 |0. 25[0. 25
30Mn |0. 27~0. 35[0, 17~0. 37|0. 70~1. 00| 0. 635}0. 035/ 0. 25 10. 25|0. 25
35Mn {0. 32~0. 40]0. 17~0. 37{0. 70~1. 001 0. 035]0. 635§ 0. 25 [0. 25}0. 25
40Mn |0. 37~0. 450, 17~0. 3710. 70~1. 00]0. 035]0. 035| 0. 25 |0. 25]0. 25
45Mn [0. 42~0.50[0. 17~0. 37|0. 70~1. 00 (0. 035(0. 035 0. 25 {0. 25|0. 25
50Mn {0. 48~0. 56{0. 17~0. 37[0. 70~1.000. 035]0. 035! 0. 25 {0. 25| 0. 25
60Mn [0, 57~0. 65]0. 17~0. 37]{0. 70~1. 00]0. 035 [0. 035§ 0. 25 [0. 2510. 25
§5Mn |0. 62~0. 70|0. 17~0. 37| 0. 90~1. 00|0. 035|0. 035| ©. 25 [0. 25]0. 25
70Mn (0. §7~0. 75[0-17~0. 37|0. 90~1. 20{0. 035 0. 035] 0. 25 {0. 25|0. 25
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b, Nhijt luygn va cotink

Kich Nhi¢t luyin Cd tinh D¢ cimg
Mibc | thuoe : HB
thcp e Thuitng T [T i o g ¥ Axv :11:;3 i‘

/mm | bod /MPat/MPa| (%) | (%) | /1 |iyen|

/corre|re = <

08F 25 [ 930 [ — | = { 295 | 175 | 35 60 | — [131] —
10F 25 | 930 | — | — | 315 | 185 | 33 56 | — f137| —
15F 25 Y920 | — | — | 355 | 205 | 29 55 | — {143 —
08 25 | 930 | — | — | 325 | 195 | 33 60 } — f1al| —
10 25 } 930} — | — | 335} 205 ) 3t 55 — |137| —
15 25 | 920 1 — | — | 375 | 225 | 27 55 — | 143} —
20 25 1910 ] — | — [ 4101 245 1 25 55 — | 186t —
25 25 | 900 [ 870 | 600 | 450 | 275 | 23 s0 | 11 |170] —
30 25 | 880 | B6O | 600 | 490 | 205 | 21 50 | 63 |179] —
a5 25 | 870 [ gs50| 600 530 | 315 | 20 | 45 55 | 197 —
40 25 | 860 (840|600} 570 | 335 | 19 | 45 | 47 | 217 | 187
45 25 | 850 lg40 (600 600 | 355 | 16 | 40 | 39 | 229|197
50 25 | B30 | 830 [ 600| 630 | 375 | 14 40 | 31 | 241 207
55 25 | 820 | B20 | 600 | 645 } 380 | 13 35 — 1255|217
60 25 | 810 | — | — 675 400 ] 12 | 35 | — | 265 2290
65 25 [ 810 | — | —t 655 1 410 | 10 | 30 | — | 255 229
70 26 L 790 4 — | ~ F 715 | 420 | 9 30 | — |269]229
75 Mintd] - 1 820 | 480 | 1080 | 880 7 30 | — |285] 241
80 maneil — | 8201 480 | 10801 930 | & 30 — | 2851 241
85 savie| — | 8201 480 | 1130 | 880 6 36 | — |[302]|2s5
15Mn| 25 §9206 | — | — | 410 | 245 | 26 55 § — 1163
20Mn} 25 [ 910 | — | — | 450 | 275 | 24 50 | — |[197}) —
25Mn| 25 | s00 [ 870|600 ] 490 | 295 | 22 50 71 |z07p —
3oMn| 25 | 880 | 860 600 | 540 | 315 | 20 45 63 | 217187
35Mn| 25 | 870 | 850} 600 | 560 | 335 | 18 45 55 | 229 | 197
40Mn| 25 | 860 | &840i600| 590 | 355 | 17 45 47 | 229 | 207
45Mnt 25 | 850 [ B40 {600 | 620 | 375 | 15 40 | 39 | 241 | 217
soMnt 25 | 830 §830|600| 645 { 390 | 13 40 | 31 {255 217
60Mn| 25 | 810 | — | — { 695 | 410 | 11 a5 — | 269 | 229
65Mn| 25 [ 810 | — | — | 735 | 430 | 9 30 | — 2851229
70Mn] 25 | 790 [ — { — | 785 | 450 | & 30 | — [285] 229

Chat thich:

luyén.

2. Chidu diy hodc duiing kink <25mm vhiét luyén miu ¢é kich thude

miit ¢t nhe vt li¢u dong.

3. 'Thifi gian gid nhiét cda thudng hod déu 1a = 30 phiit, npogi khiing

L. Ddi vdi thép 75, 80 vi 85 18y mdu thit gix cong ¢6 Iigng Jdu 48 nhigt

khi, th&i gian gil® nhi¢t coa tdi > 3 phiit, nguji mede, thai gian gid
nhigt cia ram = 1 gid.
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c. Sir dung thép cacbon chdt lugng

Mdc thép Pham vi sir dung

O8F Phan 6n san xudt tdm moéng ding cho ché tao san phdm dap nhu: d6 dung dé

08 dung. vé may... ch€ 1o dng, tdm dém va chi tiét tham cacbon yéu cdu dé bén 16i
giita khéng cuo ...

i0 Thuémg ditng lam thanh kéo, ddu cap. dinh rivé dap ngudi. bang cdn ngudi, day
thép. thép 1am. thép dinh hinh ... Cdc ch& pham phai dap ngudi nhuwr vo dan ...

15 Diing ché tao cdc chi 1€l may tham cacbon. céc chi tiét chiv tdi wong thap khong
nhiét luyén nhu dinh 6c, mi 6c¢, bd phan ndi hoi...

20 Céc chi tiet khang dbi hoi chiuiag sudt lén nhung lai cin tinh déo cao nhu pition,
dinh mi Gc. thanh kéo. mée cdu ... hoac cdc loai 6ng dan chat khong an mon
dudi dp lue 6 Mpa, 450'C, ciing cé thé ché tao céc chi tiél tham cacbon ma d6 bén
& gilra khong cao nhtr tryc. bdnh ring, banh vit thudng ...

25 Cheé o cic chi i€t mdy qua rén dap ndéng. cdc phu kién thim cacbon cita may vi
truc. dém. hop gidm 16c, dinh mi 6e, con ¢6 thé Jam cédu kién thép diic.

30 Ché tao cdc chi 1iét mdy qua rén dap ndng. chi tiét dic nhu truc. thao, mdy cdn,
gid may, than may. banh da...

35 Che tao cdc chi nét may qua rén dip ndng, kéo dap ngudi.ong thép khong han,
chu 1€t ché' tae mdy. cdce loai trye truyén dong. mée dém, dinh 6c, md &e... Piic
cic loai gid mdy cdn thép, thin mdy.

40 Ché tao cdc chi 1iét truyén dong cla mdy nhy true banh xe, truc khuyu, pitton,
truc xe hod...

45 Ché tao cic chi tiét chuyén dong cia bom. mdy nén khi ... Thay thép tham cacbon
ch¢ 1ao bdnh rang. true chot pitton, cic chi tiét cin qua 16 cao tén, 161 bé mat, chi
tigt diic.

50 Ché tao cdc chi ue€t chiv mai mon. ta trong ddng. chiu tdc dung va dap khong
cao, bianh rang rén. rye cdn. dia ma sat. 10 xo. Wwéi xic may nong nghiép. true tai
trong nang.

55 Ché tao bdnh rang, truc néi, vanh binh xe. truc cdn. nhip 1 xo vi pho diic.

60 Che tao truc can. true. truc léch tam. 16 xo. dém hop ly hop. day cip ...

65 Cheé tac 10 xo. 10 xo vong. ruc cdn. cdc loai vong dem day thép. cén thép.

70 Nhir thép dan héi

85

15Mn Ché 1ao cdc chi tiél tham cacbon yéu cidu co tinh cao.

20Mn

30Mn Diing ché tao dinh 6¢. mi 8¢, phanh tau xe, cdc mat xich clia midy ndng nghiép.

40Mn Ché tao cdc chi 1igt chiu tdi trong moi nhur truc an, dinh 8c. mi 6c chiu dng svar
Cao.

S0Mn Che tao cdc chi 1iét chiu mai mobn cao. 1 (rong 16n phai nhiét luyén nhu binh
rang. binh xe. dia ma sdt wyuc rong duéi B0mm.

60Mn Nhu thép dian héi

65Mn
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2. Thép két ¢&u hop kim thip theo tiéu chudin GB1591-88
a. Mdc thép va thank phin hod hoc % (Theo trong lugng)

P

Mic thép C 5i Mn <
09MnV <0.12 0. 20~0.55 | 0.80~1.20 0. 045
09MnNb <0.12 0. 20~0.55 | 0.80~1.20 0.045
09Mn2 0. 12 0.20~0.55 | 1.40~1.80 0. 045
12Mn 0.09~0.16 | 0.20~0.55 | 1.10~1.50 0. 045
18Nb 0.14~0.22 | 0.17~0.37 | 0.40~0. 80 0. 045
09MnCuPTi 0. 12 0.20~0.55 | 1.00~1.50 [ 0.05~0.12
10MnSiCu 0. 12 0.80~1.10 | 1.25~1.60 0. 045
12MnV 0. 15 0.20~0.55 { 1.00~1. 40 0. 045
14MnNb 0.12~0.18 | 0.20~0.55 | 0.80~1.20 0. 045
16Mn 0.12~0.20 | 0.20~0.55 | 1.20~1.60 0. 045
16MnRE 0.12~0.20 | 0.20~0.55 | 1.20~1.60 0. 045
10MnPNbRE 0. 14 0.20~0.55 | 0.80~1.20 | 0.06~0.12
15MnV 0.12~90.18 | 0.20~0.55 | 1.20~1.60 0. 045
15MnTi 0.12~0.18 | 0.20~0.55 | 1.20~1-60 0. 045
16MnNb 0.12~0.20 | 0.20~0.55 | 1.00~1.40 0. 045
14MnVTiRE <£0. 18 0.20~0.55 | 1.30~1.60 0. 045
15SMnVN 0.12~0.20 { 0.20~0.55 [ 1.30~1.70 0. 045
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(D Chc nguyén t& khde 0. 30%. wni<0.30%, weus0.30%
@ Ham lugng RE trong hgp kim dit hi€m che vio



Nb

Thanh phin khic ®

0. 045

0. 045

0. 045

0. 045

0. 045

0. 045

0.045

0. 045

0. 045

0. 045

Q. 045

0. 045

0. 045

Q. 045

0. 045

0. 045

0. 045

0. 04~0.12

0.04~0.12

0. 04~0. 10

0.10~0. 20

0.12~0.20

0. 09~0. 16

0. 015~0. 050

0. 020~0. 050

0. 015~0. 050

0. 015~0. 050

0.015~0. 050

Cu 0. 20~0. 40

Cu 0.15~0. 30

RE 0. 02~0. 209

RE 0.02~0. 20@

RE 0. 02~0. 209

N 0.010~0. 020




h. Cd tinh ORY

Chidu day T
hogf;ﬂ;gg . o | 8 | Cv® |Thitusn 1809 ®
Miac thép kinh vit /MPa /MPal (36) | /] |d-DPudng kinh udn
) fign /mm > a -Chiéu day mau
<16 430~580] 295 | 23 | 27 d=2a
0gMnV -
" ~>16~25 | 430~580| 275 | 23 | 27 d=3a
<16 ‘| 410~5601 295 | 24 27 d=2a
a
9MnNb >16~25 | 390~540| 275 | 23 | 27 d=3a
<16 440~590 | 295 | 22 | 27 dea
>16~30 o~570 | 275 | 22
09Mn2 3 42073 5 27 d=23a
>30~100 | 410~5601 255 | 21 | 27 P
=3a
Vudng, tron
<16 440~590 | 295 | 22 | 27 dm2a
>16~25 |430~580| 275 | 21 | 27 s
= 3a
>25~36 | 400~550| 255 | 21 | 27
12Mn d=3a
>36~50 | 300~540| 235 | 21 | 27 s
>50~100 | 390~540| 235 | 20 | 27 e
Vudng, tron
18Nb <16 470~620 | 345 | 20 | 27 d=2a
>16~25 | 450~600| 325 | 19 | 27 d=3a
<16 490~640 | 345 | 22 | 27 d=2a
- _—
OIMaCuPTi 1625 | 490~640| 335 | 21 | 27 d=3a
4~10 490~640 | 345 | 22 | 27 d=2a
10MnSiCu >10~20 | 470~620| 335 | 22 | 27 de=2a
~>20~32 | 470~620| 325 | 22 | 27 d=3a
<16 490~640 | 345 | 22 | 27 d=2q
V —
12Mn >16~25 | 490~640| 335 | 21 | 27 d=3a
<16 490~640 | 355 | 21 | 27 d==2a
M —
14MnNb >16~25 | 470~620 | 335 | 20 | 27 d=3a
<16 510~660 | 345 | 22 27 d=2a
>16~25 |490~640) 325 | 21 | 27 d=3a
(oM >25~36 | 470~620| 315 | 21 | 27 d=3a
n
>36~50 | 470~620| 295 | 21 | 27 d=3a
>50~100 | 470~620| 275 | 20 | 27 d=3a
VYubng, tron
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Tiép

hcg‘f*; day s a | & | Cv®|Thivugn 18009
Mac thép ':;(‘,L b “;Tg /MbP /MPa| (38) | /] [d-Budng kinh uén
ani va & a -Chiéu day min
lidu /mm =
' =16 510~6601 345 | 22 27 d==2a
16MnRE >16~25 | 490~6401] 325 { 21 | 27 d=3a
10MaPNbRE <10 510~660 | 390 | 20 | 27 d=2a
<4 550700 | 410 | 19 | 27 d=2a
>4~16 530~680 | 390 | 18 | 27 d=3a
15MnV >16~25 510~660 | 375 | 18 | 27 d=13a
>25~36 | 490~640| 355 [ 18 | 27 d=13a
>36~50 | 490~640§ 335 | 18 | 27 d=3a
® <25 530~680 1 390 | 20 | 27 d=3a
15MnTi >25~40 | 510~660 | 375 | 20 | 27 d=3a
<16 530~-680 | 390 | 20 | 27 d=2a
6MnNb o
16Mn >16~20 | 510~660| 375 | 18 | 27 d=3a
=12 550~700 | 440 19 27 d==2a
VTiRE®
14MaVT: >12~20 | 530~680| 410 | 19 | 27 d=3a
=10 590~740 [ 440 | 19 27 d=2a
>10~25 570~7201% 420 | 19 | 27 d*=3q
vN©®

15MaVN >25~38 | 550~700] 410 { 18 | 27 d==3a
~>38~50 | 530~680 | 300 | 18 | 27 d=3a

(O Trich tit GB1951-88

@ Lic thd kéo va udn: thép hinh theo huéng doc, thép tim va bin hudng
ngang. 80 tri thif ngang s cho phép thap han trong bing 1% (s tri
tuyét doi)

® Cy biéu thj chiu cong va dip
S$6 tri trong bdng déu do theo hudng doc & 20%C

@® Theo yéu ciu hé si¥ dung: thit va dip Cy, ¢ 0°C, -20°C, -40°C
Chiu cdng va dip theo hudng doc nén = 27]
The va dép 6 -20"C va -40"°C P, S trong thép ddu < 0.035% va tinh thé
min nhy ding Al d€ min hod tinh thé,
ham lugng Al =0.020% (Al téng),
va ham lugng Alg = 0.015% ( Al dung dich Acid)

® Cotinh thép 1SMnTi, 14MnVITiRE, 15MnVN déu & trang thai nhidt layén
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c. Pham vi sit dung

Mic thép Pham vi sit dung

09MnV Dung lam két cdu xdy dyng, binh may kéo, giandd
dudng Ong, ché tao dng han xoén ¢

09MnNb Ke\t cﬁg xdy dyng, can cdng, xe ¢ ditong sdt, giandd
duiing Gng §

09Mn2 Chita ddu, xe cf duding sit, chi tiet ép dap

12Mn Lo hot ap lye thip, chi tigt dap néng, . .

18Nb K&t cfiu xay dyng, cdu truc, cdc loai duding ong ...

09MnCuPTi Cdu cdng, x¢ cd', giankhoan déu, tram dién ...

10MnSiCuy Ong thép, bon chiia 4p lyc dimng cho déng tau... e

12MaV Ciu ciing, két cdu xay dung, cde chi tiét TRAYVA XC €D ..

14MnNb K&t ciu xiy dyng, cdu cing, bin chifa diu, hod cong..,

16Mn Donyg tau, ciu c8ng, két cau xudng, toa xe dudng siit, xe

16MnRE otd, giankhoan diu, thdp, bén chia, thiét bj van chuyén,
nényg ha...

10MnPNbRE Céu cong, déng tdu, xe cf, dan khoan diu, gid ciu truc..,

15MnV ciu cdng, déng tau, bin chita dp lye cao, clu truc, xe c¢j...

15MnTi Bon chifa dp Iye, dong tau, ciu cdng, toa xe dudng sit,

xe 8td, cau truc.., A

15MnNb Chu ¢dng, cdu truc...

14MnVTiRE Bén chita ap Ifc cao, ddng tau I6n, cdu cong, tram dign...

15MnVN Déng tau, xe ¢, cu cdng, k&t cdu han Idn.
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b. Co tink cria thép cit béténg cdn néng

Cd tinh o 0
s Puing Thi udn 1860
Ligfo Mdc thép kinh | do.e/MPa{ o,/MPa | & (%) |4 -Puimyg kinh véin
/mm > a ~Chiéu day miu
1 }Q235 B~20 235 370 25 180*, d=a
20MnSi §~25 510 180°, d=3a
1l 335 16
20MnNb (b) |28~40 450 180%, dm=da
20MnSiV
) 8~25 90°, d=3a
im |20MnTi 400 570 14
28~40 30, d=4da
25MnSi
408iZMnV
i 16~25 90°, d="5a
N [455iMnV 540 235 10
] ) 28~32 80*. d=fu
455i2MnTi
¢. Cotinh ctia thép cit béting chuit ngudi
] ) Cod tinh Tht uén
Cip dp Puongkin " nips | ao/MPa | 8 (%)
hén /mm o _ i
- G udn | Puitng kinh udn
o
) B~25 510 90* d=3a
Chudt TE 450 10
28~40 490 90° d=4q
Chudt 11I B~40 530 570 8 50" d#==5a
Chudt [V 10~28 700 835 8 90" d="5a

d. Catink cria thép cbt betdng cdp 1 xit IV whiét dic va 61 béténg niidt luvén du
fng hie:

Loai ¢6t bétong cdp 11 xif Iv nhigt di hién chi cd mt mae thép K055 05

san xudt dy'a v oo tinh cua thép cot bétdng cap 11l cin néng v nham vi si
dung. Do cé dd bén dau ndi sau han gidm nén nang cao 6s va 6bso vdi thép

cdt héténg cdn néng 18i 40MPa dé thu duge do bén diu ndi sav han tudng ty
cta loai cap T1L
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Co tinh thép et bé téng nhiét luyén khong phin bigt mac thép va duiing kinh
‘ma doé bén cha’iyéu_z = 1325MPa, d) bén kéo 0, = 1470MPa, 44 diin dai ;= 6%,
d0 dao iing sudt: dudi dng susit 0.70, kéo dai 10h va 1000h lan lugt 1a €1.5% va.

= 3:5 9’&

e. Co tinh thép cot béténg vén edn ngupi:

Cd tinh i Do dny sulfit=0. 7
Mic Uén ngudi 180° %
thép 0.2 % é= (%) [D=Puing kinh uin = (%)
«=Duing kinh thép
/MPs /MPas | &, | & 1000h 1¢h
LL55¢0 500 550 8 — D=3d — —
LL&50 520 650 — 4 D=4d 5
L1800 640 800 —_ 4 D=2 5d 5
[ Cotinh cia day thép va déy thép bgn:
1. Cg tinh diy thép
i Udn hé . . .
Co tinh n be [T6n thit wng suit
Lip 1ai
. L o 0.2 St sau 1300h
Chiing {Qui cach - Bin kinh S
toai /mm | /MPa | /MPa | (%) |S6lan udn
= /mm )
= Céapl |Cap I
30 1470 1160 2 4 7.5
) 1570 | 1180 2 1 7.5
Day
thép | 4.0 1670 | 1255 3 4 10
chubt
ngudi
1470 1100 3 5 IS
5.0 1570 1180 3 5 15
1670 1255 3 5 15
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Tiep

_ Ca tinh Uén bé lap lai le;n thit éng sudt
, | Qui 1000h
Chang{ cdch o da. 2 Sy Sau<
al .. | Ban kinh <
logi | m | /MPa | /MPa | (%) | S6Mn “;5“
> ; )
= = | fmm Pt | cap
1470 | 1285
3.0 _ 4 3 7.5
1570 | 1330
Sau
ram | 4.0 | 1670 | 1410 4 3 10
ll!')n 8% 2.5%
hing
thang 1470 | 1255
5.0 { 1570 | 1330 4 4 15
1670 | 1410
. 1180 | 1000
Khie|{ ¢ g 4 4 15 8% | 2.5%
vét 1470 | 1255
2. Cd tinh diy thép hén
Taitrgng | Taitreng [ e
Puing | Cipdd dit chiy |P@dandai  SGtridao
kink bén /kN /kN (%) %)
/mm /MPa = Capl | Capll
1670 83. 10 70. 66
9.0 3.5 8.0 1 2.5
1770 88. 00 74.77
1570 138. 96 118. 09
12.0 3.5 8.0 2.5
1670 147. 58 125. 44
1470 203. 74 173.17
15. 0 3.5 8.0 | 2.5
1570 217. 36 184. 73
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2. Cd tinh thép k&t civ co khi khong nhiét luyén

Co tinh Do
Mic thép » o % ¢ Axv ciine
/MPa /MPa %) (%) /] <z (HB)
z
Thép hinh nhé d€ cit got (dubng kinh hodc do diy < 40mm)
YF35V 590 390 18 40 47 229
YF40V 640 420 16 35 37 255
YF45V 685 440 15 30 35 257
YF35MnV 735 460 17 35 37 257
YF40MnV 785 490 15 33 32 275
YF45MnV 835 510 13 28 28 285
Thép hinh nhé d€ ciit got (dudng kinh hojic d¢ day > 40 - 60mm) @O
YF35MaV 710 440 15 33 35 257
YF40MnV 760 470 13 30 28 265
YF45MnV 810 490 12 28 25 275
Thép khéng nhiét luyén rén néng (dudng kinh hojic d§ day < 80mm) &
F45V 685 440 15 40 32 257
F35MnVN 785 490 15 40 39 269
F40MnV 785 490 15 40 36 275

® Kich thide = 60mm, cd tinh va d6 ering thod thudn véi hé sit dung

@ Phéi J 25mm xic dinh sau khi thifimg hoa 950°C + 20°C gil® nhiét

30 phuit

[95



$£00 "0 ~5000 "0d|01 '0~80'0 — 180> 0803 0¥ T~01 "TLE -0~L1°0¥¥ '0~LE"0 FAUWNOY
SE00 "0 ~5000 "0L|Z1 “0~20 0 — 180 0£°0 [09°1~0Z 1|48 0~L1°0|€2 0~L1"0 FAUWOZ
§£00 0 ~5000 09|21 °0~L00 — 18705 087035 |09 "1~02 ‘T|LE*0~L] 0|81 0~21°0 HAUNST
$£00 "0 ~$000 "0d —_ 0 0~02 0| 0870 0£°0%  [02 "T~06 "0|L€ “0~L1 *042Z *0~81 0 JOWNUNOZ
$200 0 ~$000 "0F — — 0g 03 0£ 05 |08 "T~08 1148 0~LTD[¥2 0~L1-0 d2uN0Z
8£00 "0 ~5$000 04 — —_ 050 0£°0% [0 “T~01 1|48 0~L] "0|6% 0~2¥ O HUNSY
$£00 “0~5000 09 — — 0£ 05 0£°055  [0% “T~0T "T|LE "O~L1 0|¥F "0~LE 0 guWob
§£00 "0 ~5000 09 — — 080> 08055 |06 "0~09 0128 "0~L1 *0|SS -0~L? ‘0 H0S
S£00 “0 ~5000 "0° — — 0£ 05> 0805 |06 “0~09 "0|LE “0~L11 0|69 "0~2¥% 0 a5y
$£00 *0~5000 "04 — — 08 0 0£°0%5 |06 "0~09 "0|LE 0~L10|pP "0~28 0 got
— Z1°0~50 0|0 "0~0F 0| 0F 0= 02035 (06 "1~09 1|06 "0~08 ‘0}6€ "0~EE 0] AOWIUINISLE
— 21°0~50'0({0% "0~08 0| 0£°0> 0503 109 °2~02 2|02 "1~06 "0{87 '0~22 0| ACWIUISSZ
— Z1°0~50 0|0% '0~08 0| 0£-0> 0£ 0 |09 "Z~0Z ‘2|02 "1~06 0|62 '0~L1°0| AOPWZUINISOZ
- — —_ 0g 03 0803 0% "T~01 T1{0% ‘1~0I *1|S¥% ‘0~6€ *0 UNISZY
— — — 0£ 0> 00> 0P T~0T-1/0% " T~CT1 1|0 "0~2E "0 UWISSE
— — — 0% 05 05705 0¥ "1~01 "T|0% "T~01 ‘1[2E '0~¥Z 'O UAISLZ
00 'T~09 "0M — 05 "0~0¥ -0 0805 0£°0  [00°2~0L T/LE O~L1 0{¥E0~L2 0]  MOWZUNOE
— 21°0~L0°0 - 050> 0£ 0 |09 'T~08 "1/L8 "0~LT1°0(¥2 "0~L1 0 AUNODZ
— — — 0¢ ‘0% 0803 08 "T~0% 'T{LE '0~LT *0{5S "0O~L¥ O ZUNOS
— —_ - 0g 0= 080 |08 "T~0¥ "1[LE-0~L1'0[6% 0~2¥ 0 ZuNS?h
— - — 0f 03> 0€ 035  [08 "T-~0% 1|48 0~L1 O[FF "0~LE"0 ZUNOY
— — — 080 0£°0 |08 *1~0¥ 1|18 '0~L1 '0[6€ 0~2E "0 ZUNSE
— — — O£ 03> 0£°0%> {08 'T~0¥ "1]LE 'O~ LT "OJ¥E 0~L2°0 ZUINOE
— — - 020 0805 {08 T~0¥% T8 0~L10¥Z 0~L1"0 2UNOZ

deyy ugyd gueyy, A oW IN D up 15 ) dap) o3

[88—LL0E 5] (Bupny Fusx) oaup) wny dby nga 133 daty) 204 poyy ugyd queyy ga doymy PNy
wpy doy ngd 190 AL $'TT

196



- 0F "0~5T1 0[S 0~SZ 0] OF£-0= |09 -0~0F 0{0L "0~0F “0|LE "O~LT "0iG1 "0~~80 "0 AOIDZL

- — §7'0~ST 0| 0£°0> |02 '1~06 "0)08 "0~0G "0|LE O~ LT "01S¥ ‘0~8E "0 ONID2Y

— —_ SZ'0~51°0] 0£:03 |01 1~08 0J0L 0~0F ‘0|LE 0~L] "0j0¥ 0O~ZE 0 ONIDSE

— _— 6z'0~51-0] o0£<0 |01 1~08 0{0L '0~0¥ 028 "O~L1 "0[EE "0~92 -0 VOWLD0E

— - ¢z'0~%1°0| 0£-0= |01°1~080l0L ‘0~0F 0|28 "0~LT "0|¥E 0~92 O ONTD0E

— - §Z2°0~S1°0| 0£-0= J01'1~08 '0[0L 0~0% *0[L€ Q0~L1 0[FZ ‘0O~L1"0 ONID02

— —_ g 0~0F 0] 0£-05 [01°1~080[0L 0~0¥ *0|LE 0~L1 0|8T 0~21 "0 ONIDST

— —_ $S 0~0F 0] 0£°0% |0L '0~0F 0|04 ‘0~0¥ "0[LE 0O~L1 "0JST 0~80 0 ONIDZT

— — —_ OF "0 {09 "T~0€ "1[09 "0~0¢ *0J0E "1 ~00 "1|E¥ ‘0~SE 0 1IG308E

— — - 080 (01 °'1~08 '0{08 '0~08 "0JL€ "0~LT "0}¥G 0~Lb 0 108

— — — 0£ 0% (01 1~08 0[08 '0~0S ‘0|LE "0~ L[ 0|6Y '0~2F 0 £0341

— — — 005 |01 °T~08 '0}08 '0~05 '0[LE "0~L1 "0|¥F "0~LE 0 0%

— — — 0£ 0 |01 '1~08 ‘0[08 '0~0S *0[L8 "0~LT *0[6€ '0~2E 0 1058

— — - 0€ 0 {01 ‘1~08 '0[08 ‘0~0% "0[L8 "0~L1 0{YE"0~L2 0 1D0¢

— - — 0805 100 1~0L *0/08 "0~0% 0[LE 0~L1 0[¥2 '0~81 0 D02

— — - 020 (00 ‘1 ~0L 0|04 "Q~0% *0|LE 0~L1 0JLT0~21"D V1081

— — _ 080> 100 ‘1~0L '0[0L "0~0¥ *0lLE -0~L1 0[BT 0~21 0 1081

$£00 "0~ $000 "0g|2T ‘0~L0 0 — 080> 080 (09 "T~0€ '1|08 '0~08 "01¥2 '0~L1 0 FATNIS0Z
50 '03%
S£00 '0~S5000 09

0f '0~90 OLL — -— 0g 03> 0F 0= |09 'T~0¢€ 't|S¥ 0~02 0|82 ‘0~22 0| TUGLLUNST
$£00 0~ 5000 08

01°0~%0 0L — - L1803 0E ‘0= |09 "T~08 *1|L8 "0~LT 0|¥2 0~L1 0 dLLUNOZ

deyy ugyd gueyj, A oW N 0 u g o] da13 o8I

day

197



— = — 07 “T~00 ‘T[S 0~S¥ 0|08 '0~0 “0[ZE 0~L1 'OJFS 0~L¥ 0 INID08
- - —  |0? T~00 ‘1S 0~G¥ "0}08 "D~0S "0[LE *0~L1 “0[6¥ 0O~TF 0 INIDSP
- - — 0¥ "T~00 "1|SL ‘0~§¥ 0[08 "0~0 “0]LE “0~L1 "0[B¥ "0~ LE 0 INID0¥
- — — 0¥ T~00"T[SL '0~SP "0|0L "0~0F "0|LE "0~LT 0|62 0~L1 O INID0Z
01 0~Pb0 0Ll - - 020  [0€ ‘1~00 T[0T “T~08 "0[LE “0~L1 “0J2E "0~¥2 -0 LLUNID0E
010~%0°01L] — —_ 0£ 0% [0€ “1~00"1}01 "1 ~08 0L 0~LT "0l£2 0~L1 "0 LLUNID0Z
- —  J0E'0~02°0] O0£0 [0Z°1~06 '0|0Z T ~06 "0[2€ '0~L1 '0|5¥ 0~28 0|  OWUWIDOP
- —  |080~02°0] 0805 |0 T~01-1|0Z 1~060|2€ 0~210/520~L1-0|  OWUIDOZ
-~ - — 003 0¥ ‘1~01°1)01 *T~08 '0|0¥ "1 ~0T 'T{6€ 0~2€ 0]  VISUWIDSE
-~ — — 0E°03 {01'1~08 001 "1~08 "0|0Z "L~06 "0[¥E '0~8Z 0]  VISUWIDOE
— — — 0£°0 |01 T~08 "00T ‘1 ~08 "0[0Z *1~06 "0|PE "0~ L2 0 ISUNID0E
— — - 0203 |01 1~08 00T ‘1~08 "0[0Z '1 ~06 *0|82 "0~22 0 ISUNIDSE
— - - 0£ 05 01-1~08 001 *1~08 "0|0Z *I ~06 "01£Z “0~L1 "0 ISUND02
- — —~ 0£°03 |02 “1~060[0Z ‘T~06 0|LE "0~LT *0[SH "0~LE O U307
—~ — — 080>  [0Z ‘T~06 "0[0Z “T~06 "O}4E “0~L1 0|€2 0~L170 UNID0Z
- — — 08°03 0L '0~0F '0{0¥ “T~0T "1|28 "0~L1 -0|81 0~21 0 UN0ST
- 020~01'0 — 0£ 0 0T 1~08 0/08 “0~08 "0[4E “0~LT ‘O[PS “0~L¥ 0 A0S
- 020~01"0] — 02703 |01 1~080[08 '0~08 “0JLE "0 ~L1 *0|#¥ “O~LE "0 ASO0¥
— . fozo~o0170f — 08 05 |01 ‘1~08 "0[08 "0~0§ "0ILE "0~L1 "0|€2 "0~LT "0 AID0Z
01 1~0L°01v| —  [52°0~S1°0| 00> |§9-T~SE 1|09 0~0E 0S¥ '0~02 "0|2¥ 0~SE 'O IVOW3D88
09 *0~0F "0M |06 0~0L 0|05 0~SE 0] 080 ]00 €~09 Z}0s -0~0€ "0}Le "0~21 0{pZ "0~11 0| VAMOWEDOZ
— 0§ "0~08 ‘001 “T~06 0] OF "0 |08 ‘Z~0T ‘2|08 0~08 0|28 "0~LT 0|62 '0~22 0| VAIOWZISEZ
- 0 "0~S1-0JSE 0~52 0] 0F°0S 08 °T~0S '1|0L "0~0F 0|2 '0~L1 '0[6Z 0~22'0]  ACWZIDSZ
—~ 0 "0~S1'0[8E '0~5Z 0| OF "0 |02 '1~06 0]0L “0~0F 048 0~L10/$T0~80"0]  AOWIIDZI
- 02 *0~01'0[0% ‘0~02°0] 080> |06 1~00 '1/0L 0~0¥ *0]48 0~L 1 -0[8E "0~0F '0 AOWIOSE
spyy ugyd quegy| A oW IN o) u 15 o) dog1 o3

daif

198



. : "% §0°0 U3P (1PNP B UL URY Ip1
1a weyd doy nyy ) ) Suppy wey 14 wéqd oyu ny) gy) 03 Judp ns Oy nga n4 0ay) nu uy) B> 101 3unp reqd dayq ], s
“THALLUNSZ doy1 oew oay) uga 3upnd op

%A quy p3 ‘Yuip mb Sunyu gILUNST quey) 3 3unp 3ugyy guy 00 T ALLUNST AP d8W 194 Juap 05 Oy ngd 194 0, “p

%07'0 = Suou oh| de Sued w13 dayy Buoxy n) m:bb_ WBH '
1L YA ‘O ‘M 93 MABU 58D W) YD BBY YY) 01 Buap NN 0y AP 1A 03 NI UL ‘7
(Bueq Buo.a) 9y 191 3ueyY ‘%00 teyd nap IN g1 1) 9) UANIU ded Supn) weHy)

PI4S210Zm %610 0Z5m ¢ %4520 103sdm  1191q 2gp Supnf yeyp dayL
19492 0" m 34520 0225m ¢ %620 "0S4dm
19408 "0Z™0m ¢ 94680 030 * ) GE0 0>dm

:0e2 Bupnp 1py> doy |,
:3upny 19q2 doyg,
mes nyu nd) ‘G ‘g =_w.:n_ yueys 28d guip ind) -1

Y MO
0Z '1~08 "0M — — [0S "$~00 "7]$9 "T~G€ 1[09 "0~08 "O[LE O~LI *0[87 0~12 0] VMPINZIDSZ
02 'T~08"0M — — |08 ¥ ~00 "¥|$9 "T~5E *1/09 "0~0€ *0[L€ 0~L1 '0[61 0~ET0{ VMPINZIOBI

— 0% ‘0~01°0|0€ *0~~07 -0[08 ‘'1~~0E T[0T “U~08 "0|08 “0~0S "0|LL 0~LT "0|6% "0~Z¥ 0] VAOPWINIDSY
- — |52 0~&T "0{89 "T~8Z *1/06 "0~0% "0[08 "0~0S 0}LE "0~L1 "0|¥¥ 0~LE 0|  VOWINADO¥
-— - 0f '0~02 "D|SL "0~SCE "0J0L '0~0% *0|56 '0~09 '0]LE "O~L] '0|E2 0~LT1"C OWINID0Z
— —_ _ 69 *g~92Z ‘€189 *T~92 *1109 "0~0F "0|LE ‘0~L1 "O|€2 0~L1 "0 PINEID0Z
- — —~  |$9-E~82°E[S9 "T~SZ "1{09 "0~0F ‘0|LE V~L] '0/9T 0~01 0 PINZA0ZT
— - — {08 "E~00"£(09 '[~0Z 1|08 "0~0F "0/LE “0~21 0T} "0~¥E "0 EIN3OLE
— — — [T E~8L 2|06 "0~-09 0(09 ‘0~0E “0|LE "0~ L1 "0[EE "0~LZ 0 SINTDO0E
— — ~— ST -€~SL *2{06 '0~09 0]09 "O~0F "0[LE "O~LT 0{¥Z 0~LT "0 EINIO0Z
— —_ - ST °E~SL 2|06 "0~09 0109 "0~0F 0|48 O~LT 0[LT 0~01 0 £INIOZT
-— — — {06 1~08 "1/06 ‘0~08 0109 0~0F "0[LE "0~L10{LT0~01"0 ZINID2T
agqy ugyd yuey], A oW N e S 5 o] doys oI

dag

199



L1 6¢ oy 6 SEY | OFQT [nEPonN| 00§ ned —_ ore 14 @ JUNSY
L0 FAS Sy o1 58L 086 [WBP DRNN| 003 nga - 0%g 52 @HUNOY
Loz 6¢ 44 01 0¥s S8L | Buguyy | 009 nya — 0b8 02 @ d0S
LT Ly 3 J ¢l &89 SEg | 8N 0gc | 20N - oy8 T4 @Sy
s §¢ gy 2l SE9 §8L | PONN 08g | N — ove 52 @ HOY
692> £9 0s el SER 086 [HM19PNU| ncg fgpopnN] — 0LB s ACWZUINISLE
692> A4 o¥ 0t - OL¥T |3000Y 00 007 ngd — 006 : pypnpu AOWNZUINIGSZ
697 b sy o1 - SLET | Bwowm um| 0pZ neg - 006 | puynpu ACWEUNISOZ
§22% iy or Sl SEL S88 | apny 065 | 2onN _— 088 4 UmISZd
522> A4 s¥ sl 1Y) S8 |EPINON| gug | N — 006 g2 UINISSE
s Ge oy it Seg 086 (RER 0N 05¥ | YN —_ 026 14 UNISLE
692 14 05 A ogs 086 |PPOFAN| 019 | NEBA —_ 006 ¥4 MOWZUNDE
181> g5 or 01 065 S8L luppapiu| 00z JERVION — 088 §1 AUINOZ
622> 6f ey 6 45:724 0£6 |nep pnN| 0SS ngq —_ 0¢8 174 CUINOS
L12% Ly sy o1 SEL Sg8 [upppmN| 055 ngQ — 0¥8 14 TUNSY
PAv- 2 8s st A SEL 88 | 0NN 0¥S | wnn — 0¥8 s ZUNGY
107> 58 g% a1 589 SE8 | apny 00S | vonN — ors S¢ SUNSE
L0 £9 14 g1 SE9 S8L | ¥mN 005 | onN — 0¥8 &2 JuNoE
L1315 Ly o (14 06% §8L (MO pNE| 007 hgposN — 058 51 CUN0Z
® Z wndu | | gndu i g !
ord Op 13U v -~ uﬁﬁ op | weg wu/
Wed B0y |y ’ PUD 1N | 184D | Q7 ¢p 19N dou1 38
. ) spyd 291 BN
Q0 18y; Juen [ s¢ o 0 wey 101, ¢ .
p (SdH) i :.dv._*
dun 0 quy o)) O uwdn] 1N

(88—LLO0E ) U 0> &8 UL 13N 7

200



632 68 oy 6 oed | 080t | nepawpu [ 0Zg | npp — | of8 5Z 00e
LIz 6 ov 6 geg | SEOT ] ") gzg | npp —_ 0¥8 4 el
Lz | Ly Sh 6 $82 | 086 | mpvem | ozg | nep — | os8 ez 0%
s Ly Sy 144 §EL 1 0£6 |'mMpogM{ DOS | mgP — | 093 4 06¢e
LS Ly 134 It $89 | S88 | mepug| (05 | DEP — | 098 Y4 108
ngp 0Z8
BLTSS LY o ot | ovs | sceg |dwomvooms| ©0Z | spnm | ~~08L| 088 St 102
ngp | 028
6L 5¢ ¥ zt | o06¥ | ¢89 | Zuemymem 08T | appu | ~0LL| 088" ST viost
ngp 028
6LUSS 5 ¥ I1 | o6y | ggi [dvomwomu! 002 | apnu | ~08L | 088 s1 061
1023 g¢ ¥ 01 | 086 | SLIT [Supyyopnul QOZ | "¥P ~ | 006 5T @ HAVINIS0Z
627> Ly 0% ot — | S28T |duppropnu| 002 | ngp — | 098 |npng| @IAGILUNSE
181 s c¥ o1 0€6 | OELl [duppapm| 00z | TEP — | 098 gt @FLUNOZ
L0 Ly o¥ o1 582 | 086 | mgpopm| 028 | ugp — | os8 gz @ FAUWOY
102> §s 14 ol | s88 | 080T |3uwyy'ygred 00Z | OYP — | 098 gt @HAVINOZ
02 g5 ¥ o1 S€9 | 88 |duogyagma 00T | DEP — | 0%8 sl @BAUNST
L0 §S 0s 01 $88 | OBOT | Suoyyngp! 00Z | NP — | oss ST @ HONLINOZ
RS S g¥ o1 { 8L | 086 |fumyupn| 00Z | ngp — | os8 ST ' @ HZUINOZ
® Z ndu / wndup I
ord ¢p 1IU wy | B¢ | we we/
wes sgoy ¢ I/ 184D [ 1omyN | 184D | A/ 0P 1N
n ey 3usa) (v . g1 eud dat) 2epy
L 4 g o 7 wey o],
o (STH) DUy ) Y3
3upd 0@ yag oo @ u3in[ RN

darg

201



§52% — oy a1 OEYT | SLE1 [weugw {1 00% | neq — 098 74 ATD0S
s 14 0s 01 | S8L | §S% |[orpopou | 089 | npa — | 088 F4 ALDOY
LIS g% sy A 065 | S8 |nmepmu 1 00Z jngppnu | 008 | 088 51 AID02
622 1L 0S 1 S¢® | 086 Jumpopnu | OF9 fogpopm [ — | 06 g TVOID8E
63 143 0¥ ¥l SE9 | sBL fnwym| ogr |mepSupyy| — | 0SOY °h4 ¥ AMOWEIDOZ
15 iy 0§ 9T | O06S | SEL | ey | o0L | Fuou -~ | o¥oI 52 VAIOWZIDGZ
e £9 8g Y1 | SBL | 086 | mey | Ov9 | nvd - | 006 b4 ACWZ2D5Z
6213 | ¥4 0% 2z 5ve 06% | Aapyy 052 | Hopgy - 0L6 1} ACINIDZT
eSS 10} 08 01 | o6 | 080l [meumuel 08 | meq — | 006 ¢z APWIDSE
1§74 8. 0% raa §2¢2 | ovy | swoyy | 0SL | Fuew — 0L6 0% APINIDZIT
AtA £9 5y Z1 | ofe | 0801 {mprpmn| 095 | 9Ea — | os8 44 OWIDTY
6223 £9 94 21 SEE | 086 "WML 0gg | mpq — ] 058 52 ONIDSE
622 193 0$ 21 Sy | 0E6 [rwpnruy 0pS | ned — | o8s g1 VOWIDO0E
622 £9 08 21 S8L | 086 jewpopu; 0%S fngpapu] — | 088 4 OWAD0E
81 8L 0% A 589 | $B8 [ugpuagmn]| 005 [r@wm] - | 088 5t OWID02
6LI 06 08 22 | $62 | O¥Y | degy | QS9 | uowy — | 006 0¢ OWIDST
621> | o1l 09 ¥ | 92 | O1% | gy | 089 | dvogy — I 006 0g OWIDZI
5623 §¢ 0% Al SEQ | oBE |neynu| pog | mra — | o006 ez 19108¢
® Z wndu{ g/ [Ondu [ I
oBJ 0p 191U g op wey
EEWMQN [y %> PN/ | gpuD [N | 1gu0 | 3/ 9P 131N h_ﬂ””ﬂ_ ) dou 29
0 [y Bukn A ey el agnuy 4o
0 (SgH) ’ ’
dupa 0d qun 03 @® uddn] PN

darr

-y

202



G823 gg s¥ o1 S8L 086 RERAN) QRS ngqq — 028 414 INADSY
e 58S Sy o1 S84 | 086 | mplaww QoS ¢ VA e 028 8z NSOV
61 ES Y 01 065 §gL | MePhgMu Q9% | oeplogpu | - 058 YA INIDOL
622 Ly oy 6 — | 04¥T fuvwemy 002 _ nEq | 0$8 | 088 | nyyngw ILUNID0E
LTS §g ¥ o1 s¢2 | 080T puomyapml 007 | WBA | 08 | 088 ST 1LUWID0Z
AtA: £9 ¥ 01 ¢gL | 086 |nwwne| gog | MEA — 0s8 8z ONUNIOOY
L1z g8 St 01 o8g CLIT puopyypnut Q02 ug( — 058 1 OWYNIDOZ
e 1€ ()2 § G2zl | ozgl [owdumd ogz | "BA | o068 | 086 | pwingw
\2@_5_ dugpiog, ~N

s 1€ or 6 SLET | 0291 — GTE~08T ¥4 088 Nyl opWw VISUNIISE
822> §¢ §v 01 SE8 | 080T | "ML opg | neg — 088 52 VISUANID0E
627 6€ 132 of $88 | 0801 [ "M 076 | nE(Q — 088 74 ISETALD0E
LTS 8¢ 0v ot 58g | 080T | PPN ogp | N3G — 088 2 ISUNIDSE
L0Zs qg ¢y r4 SE9 | 68 | ngpaomul Q8% | B — 088 52 ISUNID0Z
6225 Ly S 6 se2 | 095 |"wPosm 0SS | B — 0¥8 52 YISO Y
LRI Ly i ot 14 0E6  fhomytpe 002 ugqd — 0s8 ST UNID0Z
SLIS Ly 6§ A 065 | 82 [Puopwnd 007 | ey — 088 ST UNIDSI
® < 10niu 2/ 1ondu 1 I

b 0P 121U (%) JN/ Q_M:ﬂ._ R I B _

R BV P9 LN | WD 2 oy days 2oy

n 1pyj #aen P sp . L7 urey[ 1L 20NY) 421y

» (S9H)
Bups 9t | i 9, @ uAnpyN

darg

203



.. w.:.@:ﬁ Surq {eyl Uy 92 ngp ug|

owyy wey) 2p 1> gH 3y ptn vy @

goy

103 uen ], ‘ueduery ‘woi) dayy ued poy Rupngy enb oup 03193 1Yy dpna og Aoyl @
Dol +

08d 0P 191U WeE *Jedf T dey) Op 131U wey ‘DS T 103 :d3ud oy uAng 131qu ¢p 1M YUY NYIP [ W] @

6923 [V 454 11 0£6 | 0801 pep J%._:* 08¢ | upq — 048 52 VMPINEIDSE
692> 8L St 01 SER | SAIT Rugyy'ym 002 |[dugyst | 0SB 056 ot YMPINZIDET
6923 1€ 114 L | 'S2E1 }{ 0%t | nea 09% | ngq — 098 |[Xngyugw VAOWINIDSY
698> 8L gg gl 444 086 peptpaul 009 § DEA - 058 14 YOWINIDOOY
L6 A4 or 6 g8L 086 |Jugux| ooz | nga — 058 ¢t ONN2D02
692> €9 3 o1 080T | SZIT pumn .@_._u 007 | M3a 08 088 ‘81 $IN21007
682> 1L 0s 01 CER 0BOT @upgyona  00g | ngd 082 098 el PINZIDZT
692> Ly 0% oI 086 | OSIT PEPMYI nog | NBQ — 028 44 LINIDLE
s £9 oy & 175 086 [nppopru| Q0TS | MECE — 0z8 €2 SINIDOE
e 8l 11 4 1142 0E6 jogpoppul OBY |opp'ypmy — 11 52 £INID0Z
L1 1L 0% 1T £89 086 Puopyapu] g0z | NFA 08L 058 S1 EINTOZT
W0z £9 0S 21 065 82 Buppy J@L 002 |oeptopm [ 028 098 1 § SINIDET
o= 6t o¥ g ¢£8 | 080!l |ngpiappu| 00t | M¥d — 028 ¥4 INID0S
® 7% wndu wo\ mdu i 1
m op g
oﬂ%uu%“: . (%> “IW/ ﬁwn_v RN | aguD | O/ PN | Y dop 3910
1 1y dusy P sg % o wey 101 £ loyd
I (SHH) PO} Y
Supd 0@ yun oo @ udn RN

daj

et

204



0S 61 | se8 | 086

M.%: 0l9~00g | 'UF20nu - 056 ~0E6 VIVONID8E
08 ¢1 | s8L | ogg | °ROUDEP Agoy ngp
5% 6 — | oLt Buouy 00€ ~002 ngp — 006~068 VZINISUAIO0E
¥ ot | ses | o801 ngp 0LS~01§ ngp - 068~048 VISUAID0E
§S o1 ceg | 086 {dpnudtoynep( o0oS~00% |IpnU 2foy ngp — 0rB~028 VEINID0Z
Sh TU | SEB | OSIT Bugyy 0LT~081 Suoyy 098~058 056

VMVINZIOS]

0% Z1 sg. | ogol dugyy §1§~82¢ | ngp ‘Buouy | 0.8~098 056
Sy St | 068 | 06S Augy] 0L1~081 ngp 018~087 098 VD51
g5 g1 | 8L | ogol dugyy 0LT~0ST ngp —_ 018~08L V¥INZID21
g% Z1 | ses | ss8 _

Suoyy 041~051 ngp 018~084 098 VEINIDZT
56 IT | <89 | 086

Z, 10ndu _ fon3u tey ugl1g], | nEp ug) oL,
wepypyy | /0P RMING iy gy 5
(%) | %) | =amwy/ | vaw/ ’ 2,/ 0p RN
douyy 8y
P ) p L/ wey L
yu p) u3Ang 39y Op 94y

YUR 02 A udhng 3nqu Op 34 v
(£6—620€ 1/95) v doy neo jox doyy doyy Agp end 3uns oq doys sgur es guii 03 ¢

205



Uig oay, O

— | ot | — | ssg [meporoyopnu] goxosy ngp — 02 F098 Y AOJZINIDO0E
— | @or — S8R mep 2koy Sugyyl  08F 059 nep — 0ZF 0.8 VAOWZUNISOE
— 6 — | o2st _ 02 F 002 ngp — 02F0.8 VILOWUNIDOE
o 11 — | o801 nep 05F095 ngp e 0ZF 058 VMPINZIDSGE
— 6 — 086 [MEP OEOY PN 0S TOLS nep - 02F 028 VEINIDOS
- 5 - | 0281 Do I€-08T 1IN 1onw Yoip Junp Suoay 3,088 A3 13U Suep 19, VISUINIDSE
— 6 — | 086 [nypovoydpnul 05T oS nep — 0ZF058 Ty 1oy
sy 0T | 0801 | 521 008 ~00%
nep agp — 098 VA0S

5P Ol | 0801 | 5421 025 ~09¥
55 2t 5€8 | 086 059 ~056 098 ~0¥8

oYy Jeoy apne nep _ YOWINIDO0Y
0% Z1 086 | 0801 0$9~05¢ N 058
0$ zZ1 s8¢ | ogs .

dpAU IR0y aeY 065 ~008 nep — 098 V308¢
08 21 58 | $88 ;

. ondu o ongu | 'SUMELIOL | ngp upiioL
wepigy) |/ 0P WENY o —
%) | (%) | eamy | eamy g LA 5,/ OB IBHIN day) 281
# 59 0 0 Wy 101
ywi ) uAn] 12140 9p IV
da1j

206



$Z 031D 08 "1~0% "1{02 '1~06 "0} 520 *0 | 520 "0 |0€ "1 ~00 '1[0Z ‘1~06 "0[¥€ ‘0~LZ ‘0| VZINISUINID0E
52 030D
09°0~0¥ 0| SZ°05 | 52703 152070520058 ‘T~09 |09 0~0¥ 06 "0~LZ ‘0Ol VAOWZUIISOE
£57°0~51°0 A
§2 (01D
, 0€ "0~0Z "0j05 Z~00 "Z|08 "0~09 ‘0| 520 °0 { 520 *0 [09 ‘0~0F “0[LE "0~L1 “0€€ *0~5HZ 0] VAOWZINIDOE
‘08 '0~S1°C A
§2°0=0D
, 0€ '0~SZ°0| SZ°03 |0 ‘1~00 19200520 0[O "T~08 "0O[LE "O~L] 0{¥E "0~8Z Of VILOWUWIDO0E
‘01 -0~%0"011
§2 1031 0¥ °03 |01 *1~08 *0| §20°0 | $20 "0 {08 “0~0F "0|LE "0~L1 01TV “0~FE "0 VIOgE
T L=
261 oW N = O K 1S 5 doys oI
ugyd guey ], S d

¥, Suns oq apnp 20y poy upyd yuvys va dayl SP
88-LLOE GOy Hary dovy npo 193 dayy doyy Kpp 3 26y poyy upyd yupyy va dayi Sl -4

207



4. Pham vi su dung thép két ciu hop kim.

Miic thép

Pham vi stt dung

20Mn2 C6 thé thay thép 20Cr cho chi tiét nhé. Truc vi bénh rang loai nho cé thim
cacbon; ché tao dinh 6¢ dap nguéi.
30Mn2 | Cic khung gdm xe, bdnh rang gidam 16c true, dinh 8¢ dap ngudi: chi tiét toi
cai tién co tiét dién trong déi lon, truc banh rang hép giam 16¢: cic chi tiét |
¢6 dinh chiin quan trong cua xe 6td, mady kéo, chi tiét may maé; c}}i ti€t tham
cacbon yéu ¢du dé bén © giira ciing twvong d6i cao nhu truc ¢in ciu.
35Mn2 Diing cho co khi nang chiv ting suit cao; chi tiét nhé (O 20 mm trd xudng).
Cic loai truc, dinh dc dip nguéi. C6 thé thuy the thép 40Cr.
40Mn2 Cdc chi tiét chiu tdi trong nang: cdc loai truc binh vit truc vit, dinh mii 6¢’
| <hiu tai trong lén, 10 xo ... tuong tr nhu thép 40Cr. Ché tao cdc chi tiét quan
trong 11ét dién nho ©40 nm tré xudng.
45Mn2 Ché tao cdc chi tiét chiv mai mén va ing sudt cao, chi tiét quan trong 60
mm tré xudng. Tuong duong thép 40Cr,
50Mn2 Chi 1i€t Idn chiu taj trong Ion va chilfmﬁi mon manh. Cic loai binh ring
khop néi, truc khuyu bdnh rang ... Truc chinh, bdnh ring trong ché tao oo
khi ning. Con ¢6 thé ché tao nhip xe.
20MnV Cheé ta0 10 hoi, binh chita dp lue cao, duding éng 16n chiu dp luc cao, chi tiét
chiu va dap. .. .
30Mn2MoW | Chi ti€t I6n chiu tii trong ldn, cdc loai binh rang truc. C6 hé ding chung
vdi loai thép 30CrNi3, 30CrNidMoA.
27S5iMn Chi tiét chiu va ddp manh ¢6 tinh chdng mii mén va d¢ dai cao, khéng cin
nhiét luyén chi diing sau thudmg héa nhu chét xich xe kéo va chi tiét dic.
355iMn

Ché 120 cdc chi tiét cho truyén dong bdnh ring truc truyén dong . . . Ludi

clty, luGi xdc, lud gat midy ndng nghiép chiv mii mon.
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ti€p

Maic thép Pham vi str dung
425iMn Nhu thép 355iMn, chi yéu diing cho chi tiét t6i bé mat.
20S8iMn2MoV | Day la thép c6 do bén cao, do dai 16n ché tao cdc chi ti€t truyén dong lau
255iMn2ZMoV | dai & nhiét do thap, kich thuée lon, chju {ing sudt phic tap.Cic hé thong
moc treo ning ha giéng khoan dau.
375iMn2MoV | Cheé tao chi tiét Ién, tdi trong 16, cdc loai l|1£;1111 binh ring chuyén déng.
Binh dp lee cao, buléng I6n va hé théng van chat {am viéc & nhiét 46 thip
15 + 450°C.
408 Cidc chi tiét Ion tinh ning cao nhir banh ring truc truyén déng cdc truc
kbuyu ctia mdy kéo. C6 thé thay the thép 45Cr.
438 Chu yéu thay cho thép 50, 50Mn va 50Mn2, chi tiét cin tinh thim ta).
50B

40MnB T};ay the thép 40Cr, chi tiét nhé cdn t6i cdi tién, cic co cin truyén dong
cua xe 6t6, truc chinh mdy tién . . . tiuh nang tuong ti nhu thép 40CeN|,

45MnB D¢ thay thé 40Cr hoiic 45Cr. Ché tao bdnh ring truc khuyu, tryc khia banh
quay . ..

EOIMnZB Thay th€ duogc thép 20Cr. Ché tao chi tiét thim cacbeon kich thude lon chiu
tdi trong lon bé mit chiv mai mdntim 6 do bén cao nhy then truc, binh
ring hop ly hop c¢hét . . . buléng . . . Tinh ning tuong tu nhu thép
20CrMnTi, [2C2Ni4.

20MnMoB | Chi tiét va binh rang tham cacbon chiu tai trong trung binh.

t5SMnVB Chi tiét tham cacbon, kich thude vira va nhé, tai trong 1én 6 modun firon g

20MnVB ddi lém.
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tiép

Mac thép Pham vi s dung
40MnVB Ché€ tao chi tigt cho &t6, mdy kéo, mdy tién. Thay thé thép 40Cr hoic
42Cr2Mo, 40CrNi.
20MnTiB Ciégc loai chi tiét tham cacbc.)n‘ banh rang . . . kich thudc nho va vita cla 6t6,
25MATiBRE | mdy kéo, mdy tién cokhi . . . C6 thé thay the 20 CrMnTi.
208iMnVB | Ché€ tao chi tiét bé mat chiu mii mon, téc do nhanh, chiu va dap . . . ciia
mily kéo, mdy co khi lon.
15Cr Chi tiét tham cacbon, 16i ¢6 do dai lén lam viéc téc dd cao clia cic chi tidt
15CrA truyén dong clia mdy mdée.
20Cr Chi 1€t bé mat chiu mai mon lén con tam ¢6 do bén cao kich thude 1én hinh
dang phiic tap.
30Cr Ché tao chi tiét chiu mai mon ldn, tai trong va dap cao. Cic bd phan quan
35Cr trong cia mdy méc, cé thé toi bé mat.
40Cr Pay la mot loai thép nhiét luyén héa t6t, hop kim thudng gip, ché tao cic
chi tiét tuong déi quan trong. €6 thé 16i cao tin bé mit, ch& tae cic loai
banh ring truc ruyén dong.
45Cr Tuong 1y nhu thép 40Cr chi yéu ché tao cdc chi tiét quan trong.
50Cr

Cheé tao chi tiét chiu tai trong vh ma sdt lén coa cic loai mdy co khi mo,

ngodi ra ¢6 thé lim 15 xo.
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tiép

Mic thép Pham vi sir dung
38CrSi Ché tao cdc chi tiét ©30 + ®40 mm yéu cdu cao nhu truc chinh, vankhi
cua mdy kéo, bdnh rang bom ddu cia dong co diezel , cic cong cu dap dot
nguol.
12CrMo 6ng khi 16 hoi, 6ng trao ddi nhiét 1am viéc dén 540°C. Cic chi 1iét ren.
15CrMo Nhu trén.
20CrMo Cheé tao cdc chi tiét thiim cacbon cao ¢ip, thiét bi cia miy héa.
30CrMo Ché 130 cde chi tiét co khi vira, tiét dién tuong déi lom, thiét bi mdy héa, co
30CtMoA | cau c6 thé han, chiu 4p lige 1am viéc dén 30Mpa, nhiét d6 dén 400°C.
35CrMe Ché tao cdc chi tiét quan trong chiu céc -]oz;i tai trong dong bién doi va dap
lIén nhu truc lruyélf dong ciia dong co, true chinh mdy phdt dién cong
nghiép dau khi .., C thé thay thép 40CINi.
42CrMo Céc chi tiét 1én yéu ciu dé bén cao hon 35CrMo clz cdc cong cu khoan
diu lén. C6 the thay thé thép nhiét luyén héa tét chita '_nikcn tuong d6i
Ccao,
12CtMoV | Ché tao dng khi nhiét d6 tdi 540°C. D bén nhiét va chéng Oxy hda 6t
12Cr1 MoV
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tiép

Nlic thép

Pham vi st dung

38CrMoV Ché tao cic chi tiét quan trong chiu tng su#t cao ciia cic mdy nén khi, &
mdy phit dién va dong co dién lén.
25Cr2MoV Ché’. tao cdc chi tiét truyén dong lam viéc dén nhi.{:t do 350°C.
25C2Moel VA | Ché tao cdc chi tiét xilanh, bulong, thanh van . . .
30Cr3IMoWVA | Thép dp luc cao, chéng phd hoai cua Ha, ché tao thiét bi nén khi 1am vige
téi 70Mpa va 520°C.
38CrMeAl Thép thdm N, cao cap ché tao chi tiét c6 do bén cao, chiu mai mon,
cudmg do moi cao, kich thude chinh xde ¢iia ¢dc loai mdy moe.
20CrV Ché tao chi ti€t 16n thiim cacbon bé mit d¢ ¢iing cao, chiv mai mon, tim
c6 do bén 1on.
40CrvV Ché tao chi ti€1 lén quan trong lam viée chiu tii trong dong va (ng suit
1ém.
50CrV

Ché tao cic chi tiét quan trong chiu itng sudt cao tai trong 1dn. Che tao 16

X0 cla van va pitton.
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Heép .

Mac thép

Pham vi sut dung

15CrMn

Tuong duong thép 15CrMo. Ché tao cic chi tiét tist dién khong 16n nhiét
do6 lam viéc khong cao.
20CMn Ché tao cic chi tiét vira va nho chiu dp luc va tdi trong khéng caoc nhu
banh ma st co ciu co khi bién tdc vé cap.
40CrMn Cheé tao cdc logi true binh ring t6¢ do nhanh tai trong [6n nhung khéng
va ddp manh, buléng ciia binh chita dp lyc, thiét bi héa cong.
20CrMnSi Che tao cdc chi tigt [am vige chiu Ung sudt cao ¢ tinh han va dap nguoi.
25CTMnSi Ché tg0 cdc chi tiét dap nguoi, han quan trong.
30CrMnSi Két cdu han vi déng dinh Rivé lam viée ¢6 tdi trong dong. Cic chi tiét
30CrMnSiA | chit mai mon vi 1am viée & nhiét 49 khong cao.
20CrMnMo Thép thim cacbon ¢6 d6 bén cao yéu ciu chi tiét c6 do ciing & bé mat
cao chiu mai mén.
40CrMnMo Chi ti€t l6n ¢6 46 bén cao va do dai Ion ¢6 thé thay thé 40CrNiMoA.
20CrMnTi

Thép tham cacbon thudng dung, ché tao cic chi tiét théng dung.
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tép

Miic thép

Pham vi st dung

30CeMNTi Che tao cdc bdnh ring quan trong cla 616, mdy kéo tiél dién dudi 60
mim..
20CINi Che tao céc chi ti€t thim cacbon quan trong ¢ Ién chiu tai trong cao.
40CrNi Che 1ao cic chi tigt kich thude tuong d6i 16n ¢6 1hé dap va réa.
45CrNi Che tao céc chi tiét quan trong cdn nhi¢t luyén nhun cic loai truc ruyén
SOCIN; déng cia dong co.
12CrNi2 Ché 1ao che chi 11€t thim cacbon yéu cdu dé bén cao, d6 cling cao va do
dai 1én.
o 12CrNi3 Nhu trén
20CeNI3 Che tuo ciie chi tié1 1dn ti trong cae.
JOCENI3 Str dung & trang thai 161 ¢ai 1iéb chi tél 1dn yéu cdu tinh thim @i cao.
37CrNi3 Chi 1€ t6n tdi trong cao va téi trong va dap, ¢6 thé rén vi dap ngudi. ]
12Cr2Ni4 Ché 130 cdc loai bdnh ring Ién 14i trong cao, tng sudt thay ddi.
20Cr2Ni4 Ché 1a0 cic chi 1i€1 1on cdn thdm cachon yéu cau cuo hon [2Cr2Ni4, chi
L&t cdn toi cdi tién.
20CrNiMo Ché tao céc loai binh ring cla hé thong truyén dong cla 816, may kéo
hang trung. Cdc chi tiét tham cacbon tinh nang & gitta cao.
40CrNIiMoA Chi tiet quan trong 6 kich thude 1én cdn 4o bén cao, ¢ dai lén. Ché o
cde loai chi tiet cia co cdu truyén dong cla cic loai méy cii.
45CrNiMoVA | Thép cd dé bén cao eh¢ tho cic chi i@ 16n yéu cin do bén cao el cde
loai miy co khi.
[BCI2NidWA | Thép thdm cacbon cao cip, kich thude Ién do bén cuo, do dai 16n, it ithay
. cdm & mal ¢at; ché 1o cdc logi banh rang én, cic loai truc khuyu cta
dong co 16c dd cao.
Thép ¢6 do dai va tinh thiim 16 161, chd y&u ché tao truc cdi vi binh 14,

25Cr2NIdW A
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2. Thép K&t edu cd Linh thi'm t6i thap: tidu chuin YR 2009 - §]
a. Méc thép va thanh phdn hod hoc % {theo trong higng)

;‘;j‘; C Si | Mn ; ; Cr Ti B I\{)Lll:;ltIILIJJ
55Ti[0.51~0.58!<0. 25]<0. 23]6. 040]0. 040| — [0. 03~0.10] — |
60T [6. 57~0. 65 | <C0. 30| <0, 23|0. 040]0. 040 — |0.03—0. 10| — | —
70T1 |0, 64~-0. 73[<C0. 35 <C0. 28]0. 040]0. 040 — |0, 040 12] — | —

o Hani lugng cic nguyén 1o khic trong thép oy <0.20%, (u(_‘l‘lﬂﬂl(lffn,

b. Co'tinh viv di thim tii

- SO, W+ Oy F W0y = (LS50 %

Mic f\'lzu’;-l di ’ Dl:'(fllg_ li?llll Co tinh Do (him 101
ST phatiing hedl  san phim HRC
theép It /mm g & ds o :
/MPs | /MPa | (%3 | (%)
55T { B30+ 10 £ 100 =540 =295 =16 el <47
>100~150 =14 | =3
>150-~200 =12 | =227
> 200~ 250 =10 | =223
60Ti | 825+10 | <100 2590 | 245 | 214 | 230 <50
>100~150 =12 | 226
>150~200 =10 | =22
>>200~250 >g | =18
70Ti | 815+ 10 =100 2685 | =300 | =12 | =25 <55
>100~150 =10 | =21
~>150~-200 =8 =17
> 200~250 =6 =13
c. Pham visitdung
Mac -
thép Pham vi sif dunyg
85T —

Co thé thay mot phin thép thim cuchon, ché tao binh riing tdi trong
n::jng va trung hinh, cic chi (&t yéu ciu di bén khing cao nhung lgi
cin tinh chdng mai man va dai va dédp nins hinh ring c6 madun dudi 5

60T
70Ti

P§ bén cao hon mic 5514, thich hop ch 1o bdnh rang idn va vira cé
médun kin hdn 6.
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b. Cotinh cia trang théi sau cdn néng

Cd tinh P cing
Maic thép o 8 @ (HB)
/MPa (%) (%)

Yi2 390~540 =22 =36 £170
Y12Pb 396~~540 =222 =36 £170
Y15 390~540 =22 236 =170
Y15Pb 390~540 =22 =36 <170
Y20 450~600 220 =30 175
Y30 510~655 =15 =28 <187
Y35 510~655 =14 =22 <187
Y40Mn 590~735 =14 =20 <207
Y45Ca 600~ 745 =12 =26 =241

Chd thich: Cic s6 tri trén ki cd tinh theo hudng doc cia thép sgi va cudn

c. Cotinh ciia trang théi kéo chudt ngupi

‘ 6,/MPa ciia céc kich thude 8 | Do cing
Mac thép .
8~20mm |z=20~30mm]| >30mm (%) (HB)_

Y12 530~755 510~-735 | 490~685 | =7.0 [ 152~217
Y12Ph 530~755 5106~735 | 490~6851 =7.0 | 152~217
Y15 530~75% 510~735 | 490~685! =7.0 | 152~217
Y15Pb 530~755 510~735 | 490~685| =7.0 | 162~217
Y20 570~ 785 530~745 | 510~705| =7.0 | 167~217
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ti€p

o,/Mpa clia cic kich thuée 8 (%) Po cimg

Micthép [ §~.20mm | =20~ 30mm = 30mm (HB)
Y30 600~825 560~765 540~735 =6.0 174~223
Y35 625845 590~785 570~765 =6.0 176~229
YaoMnT 590~785 - - =17 176~229
Y45Ca 695920 655-855 635~835 260 196~225

(i Co tinh va d6 cling cia trang thii ram nhiét d cao.

d. Pham vi sit dung.

Mic thép

Pham vi sit dung

Y12

Y15

Y12Pb

Y 15Fb

cong clia Y15 t6t hon Y12,

Ché tao cdc chi tiét bing gia cong cit got ty déng nhur cdc chi tist dé vin

chat, tiéu chudn, buléng ciy, buléng écu, 8ng ndi, dinh vit. . . Tinh gia

Tinh cit got dugc cdi thién hon, bé mit chi tiét nhidn béng nhu cdc chi

tiét thong dung, chi 1iét chinh xdc nhu truc va chét do. . .

Y20

Y30

Y35

va cic mdy Kiém tra.

Ché tao cic chi tiét phitc tap khé gia codng nhu cdc chi tigt clia mdy dét

Y40Mn

Cic chi tiét chiu ting sudt cao chh yéu xilanh mdy tién, mdy céi.

Y45Ca

cdc chi tiét nhu tryc, banh ring phai qua nhiét luyén.
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¢. Cong dung cua cidc mdc thép 1o xo.

Mac thép ‘ Cong dung
63 i Thuong ding lam l& xo tron va nhip ¢o khi, 16 xo ¢6 kich thude nho, 1o xo
70 clia pittén hoiic 16 xo trén cdc mdy chudt day thép.
85 Ché tao 10 xo chiu chin dong cha 616, thu hda, miy kéo.
| _— )
65Mn Lo xo théng dung ¢6 kich thudc tuong d6i 1om nhut 16 xo tim day 5+ 10 mm
vi1 10 xo dng xoin o dudng kinh | + 15 mm.

558i2Mn | Lo xo gidm chin tau hoa, 6t6. C6 thé ché tao b xo bén nhiét fam viéc &

e n 2
5559V nhiét 4o dén 230°C.

555iMnVB | Lo xo tdm dimg cho 16 trong tai 16n va vira.

60Si2Mn Ché a0 1_0 xo giam chén, phanh an toan, [ xo m.ﬁy cudn diy c& lon.

60S5i2MnA

60Si2CrA | Lo xo chiu tdi trong 16n lam viéc dén 250°C (cdc mdy d:}p. mdy hoi nudc).

60SiI2CrV A

35CrMnA | Ld xo 16n va chju tai trong ldn.

60CTMnA

60CrMuMoe Al Lo xo 6 db bén cao va kich thude miit ¢t 16n.

S0CeVA Che tao 10 xo pittdn, van cla 13m viée dén 300°C ¢4 tiét dien [6n va chiu ing

suét cao.

30W4CrVA | Ld xo van 1am viéc dén 500°C.
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d. Cong dung ciia cde loai thép & ldn.

Mic thép : Cong dung
GCrY Bi vii & bi (& 1an) trén truc chiu mii mon 16n.

GCr9SiMn O lan ¢6 kich thude 16n.

GCrl5 O lan chiu tai trong ldn, toc dd cao.

GCrisSiMn | () lan 6 cac may cin thép, may phay, mdy blo ¢d 16n.

GGr6 O lan chiu tdi tong khong lan.

20CrMo ) 1an chiu tii trong va dap cua Oto, may kéo.

20CrNiMo

20CNiZMo | ) 1an chiu tai trong va dap coo.

10CrNi3Mo
20CT2Ni4 O lan chiu tdi trong va dap 16n trén cic true cdn thép.
20Cr2Mn2Mo
9Cr18 O lan chong gi. diing trong mot trudmg axit nitd, hei nude, nude bidn,
9CrI§Mo

ICrISNIYTL | O lan chdng gi trong cée may thue phim.
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23.TO CHUC TIEU CHUAN QUOC TE ISO
2.3.1 Thép thanh va thép tim
- L. Thép cong trinh Cacbhon théng thuing
a. Mdc thép va thanh phin héa hoe % (theo trong Licpng ) thép théng thudng

Phan tich lic layén Phin tich thanh phim
Maic thép
P S P S
Fe 100 0. 050 £20. 050 < 0. 055 <20. 055
Fe 590 0. 050 0. 050 0. 055 0. 055
Fe 660 0. 050 0. 050 0. 055 s.0. 055
b. Cu tinh
p 0
. . . b P46 dan dai
Do hén kéo Gidgi h.._in Cl:d-) S‘fMPd theo § dan dai
. X chiiéu day khac nhau
Mac thép o &
/MPa _ (%)
=16 >>16~40 >40~63
Fe 490 490~640 =295 =285 =275 =20
Fe 590 590~740 2335 =325 =315 =15
Fe 8350 690~840 =365 =355 =345 =10

® Mau thit ngin L, = 5.65VS,, chiéu rong = 600mm (thép tim) dd dan
diii theo chidu ngang ¢6 thé cho phép giam 2%
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2. Thép k&t ¢du Cachon thivng thuing 1SO 630 :1995
a. Mdc thép va thanh phin héa hoc % (theo trong Iigng) thép thong thuimyg

Cap Phudng
. & dilv 4 7 C 1 S M P S
Mic thép (@ | chat | P day | phip kinf i
Wong| MM OXY L€ < <
@
E 1835
0 —— —— — P _— J— —
(Fe 310)
A - 0.227y — — 0. 050 0. 050
B =16 — 0.17(0.40)1.40[0- 045]0. 045
>16~25 - 0. 2010. 40(1. 40] 0. 045]0. 045
E 235
=40 NE 0.1710. 40(1. 401 0. 045}0. 045
{Fe 350)
=40 NE 0.200.40(1. 40| 0. 045%0. 045
C NE 0.1710.40¢1. 40;0. 040|0. 040
D GF 0.17]0.40|1. 4050, 035[0. 035
A - 0.241 — — 0. G50{0. 050
E 275 B A0 NE 0-2110.40)1.50310. 045]Q. 045
>40 NE 0.2210.40]1.5010. 045]0. 045
(Fe 430)
C NE 0.2010.40(1.50|0. 040450. 040
D GF 0.2010. 40]1.50(0.435]0.035
C =30 NE 0. 20]0.5511.6010.040]0. 04D
E 355 >30 NE 0. 2210.55(1. 60)0. 040(0. 040
(Fe 510) D €30 GF 0. 2070.55]1. 60| 0. 035]|0. 035
=30 GF 0.22(0.55}1.60(0.035[0. 335

® Trong ngodc 1 mic cii

@ NE thép khang sii, GF thép c6 nguyén t& 1am tinh thé nhé min,
thidy w4, =0.02%
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X Thép tam cdn néng v tm cian ngudi
a. Miic thép va thanh phdn héa hoe S (theo trong lugng}

g [P [T T [ g [
Mic thép [edp chafphidp kha < < < « | Nguyén td khic

hwing axy = = = =
TAmM edn nang (IS0 4995 : 1993)

HR 235 B E NE| 018 1.20 { 0.035§ 0.035 |N=Z0C. 009

D Cs 0.17 1.20 {0.035 | 0.035 {N<0. 015

HR 275 B E NE| 0.2} 1. 20 [ 0.035] 0. 035 | N<C0. 009

D s 0.20 | .20 [0.0351 0.035 |N<{0. 015

B NE 0. 21 1.60 | 0.035 | 0. 035 [SisZ0. 55;

HR 355 N<Z0. 009
D CSs Q.20 1.60 | 0.035 | 0. 035 [Si=<0. 55

N=0. 015

Tim can ngudiCISO 4597 + 19913

CR 220 B E NE] 0.15 — 0. 050 { 0. 050 |N=(0. 009
D CSs 0. 15 — 0. 040 { 0. 040 |N=C0. 015
CR 250 B E NEj o0.20 — 0. 050 | 0. 050 |N=(0. 008
D Cs 0.20 — 0.040 [ 0. 040 |N=0. 015
CR 320 B E NE| 0.20 | 1.50 | 0. 050 | 0. 050 |[N<I0. 009
D cs 0. 20 1.50 {1 0.040 | 0. 040 |N<I0. 015
CH 550 — - 6. 20 1. 50 } 0.050 | 0.050

Cha thich: E: thép sdi; NE: (hép Ling; CS: (hép ldng dice bidt.

b. Co ténh thép tdm vdn ning

Cidi b Do hén bodan diis = %
I T Thif udn ngupi
chay < imm Z=3~6mm (180Y)
Mie thép a. o . ”
Lo= | Lom | Lo=5.65 | ; _ il -l)fk\mh uon
/MPa b= o 7 L cchidw diy tim
/MPa S30mm | 80mm | x /S, mm| 50mm
HR 235/ 215~235( 330 20 18 23 22 d=2a
HR 275]255~275| 370 17 15 20 18 d=23a
HR 355/335~355] 450 15 13 19 16 d=3a
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¢. Cotinlt thép tém cdn ngupt -

) Gﬁ:ﬁn Dﬂ;’; "1 Podandais= % Th“{‘i‘;'l’)(};g“@'
Miic thép % % d -P/kinh uén
>/MPa | 2/Mpa |Lo=50mmilo=80mm| 4 oa diy tAm
CR 220 220 300 22 20 d=a
CR 250 250 330 20 18 d=2a
CR 320 20 400 16 14 d=2a
CH 550 550

4. Miic thép va thanh phdn héa hoc % (theo trong htgng) thép tam Cacbon
cin néng dimg cho ch€ tao cd khi 150 10384 : 1992

Mac thép C Si Mn F S
< =
S10C 0. 08~0. 13 0.15~0.35 | 0.30~0.60 0. 030 0. 035
S15C 0,13~0.18 | 0.15~0.35 | 0.30~0. 60 0. 030 0. 035
sz0C 0.18~0.23 | 0.15~0.35 | C. 30~0. 60 0. 030 0. 035
325C 0.22~0. 28 0.15~0. 35 0. 30~0. 60 0. 030 0. 035
S30C | 0.27~0.33 | 0.15~0.35 | 0.60~0.90 | 0.030 | 0.035
$35C | 0.32~0.38 | 0.15~0.35 | 0.60~0.90 { 0.030 | 0.035
$38C | 0.35~0.41 | 0.15~0.35 | 0.60~0.90 | 0.030 | 0.035
540C 0.37~0.43 | 0.15~0.35 0. 60~0. 80 0-030 0. 035
$43C | 0.40~0.46 | 0.15~0.35 | 0.60~0.90 [ 0.030 | 0.035
S45C 0.42~0.48 | 0. 15~0. 35 G. 60~0. 90 (. 630 0. 035
$48C 0. 45~0. 51 0. 15~0. 35 0. 50~0. 30 0. 030 0.035
S50C 0.47~0.53 | 0.15~0.356 | 0.60~0.90 0. 030 0. 035
$53C | 0.50~0.56 | 0.15~0.35 | 0.60~0.90 | 0.030 | 0.035
S55C 0.52~0.58 | 0.15~0.35 | 0.60~0.90 0. 030 0. 035
SS8C__ | 0.55~0.61 { 0.15~0.35 | 0.60~0.90 | 0.030 | 0.035.

Cht thich 1. Ham lugng cic nguyén td du thifa trong thép: < 0.3%,
oS 0.2%,00, 5 0.2%, oy + 0, < 0.35%
2. Trong tiéu chufin nay khong qui dinh chi tiéu d§ bén kéo va do
din dai vi sau khi giao hang con phai nhi¢t luy@n, nhing cé hang
muc trong qui dinh didu kién giace hing i chidu sﬁ_u tham Cdchon,
cip tap chat phi kim, 4 hat Astenit, 46 cing v td chife t& vi.
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2. Thép hap kim thip do bén can, cuny dng o (rang thai nhiét luyén theo
ISG 4950 /3 : 1995
a. Mdc thép va thanh phan hoa hoe Se (theo trong litong)

Cap P 3 ol
Mhaie thép chﬁ[l C Mn Si :\}—‘“"'L,"
ligng Ca = to Khae

460 | DD | <0.20|0.7~1.7 <0, 55 0.035 | 0.035 | —@

E 02010 0. 7~1.7 <0, 55 €.030 | 0.030 —

E55 { DD | <0.20! <1.7 |0 10~0.80] 0.035 | 0.035 | —@
E 1<0.20] =21.7 {0.10~0.80} 0.030 | 0.030 | —~@

E§90 I DD | =<c0.20] =1.7 ¢ 10—~0.801] 0.035 | 0.035 —d

E <020 <i.7 [05.10~0.80] 0.030 | 0.030 | —Q@

D Cin el vho didu ki¢n san audt do diy san pham cia xiwdng SX ma
e cho thdm mét vii ngeyén 16 trong mot gidgi han qui dinh theo %
trong lugng Cr €2.0%, Ni=2.0%, Mo=L0%, Cus1.5%. Ti=0.2%,
Nh=0066, ¥ 200 %, Zrs005% ., N 02 %, B=0.005%,

b, Cu tinh
) ar 6 cdc chido day ey & cde nhiét dd
. . Cip o 8@ -
Mite théyp| chit mm /ZMPa =3
lwyng - —
=50 12050~70 —20°0C | —50°C
E 46u BD 460 440 S70~T720 17 3% —_
E 460 440 EFU—-720 17 - 27
E 550 318 550 RRIM G50~-830 16 34 —_
E 530 530 | 650~ 830 16 - 27
E 690 DI 690 670 770~ 040 14 33 -
E 690 670 T70~940 14 - 27

(» Ding miu nghi¢m ngiin L, = 5.65/'S,,

S
(S ]
o0



3. Thép tim ¢in nong ¢6 d6 bén cao 1SO 4996 ; 1991

a. Mdac thép va thanh phan hoa hoc % (theo trong higng)

e

O @ < | €1 <] €| «

- HS 355 C NE 0. 20 0. 50 1.60 | 0. (40 | 0. 040
D CS 0. 20 0. 50 1. 60 | 0.035 | 0. 035

HS5 350 C NE 0. 20 0. 50 1. 60 | 0. 040 | 0. 040
D Ccs 0. 20 G. 50 1.60 | 0.035 1} 0.035

HS5 420 C NE 0. 20 0. 50 1.70 | 0.046 | 0. 040
D Cs 0.20 ¢t 0.50 1.70 10.035 | 0.035

HS 460 C NE 0. 20 0. 50 1.70 [ 0.040 | 0. 040
D CS 0. 20 0. 50 I.70 | 0.035 0.035

HS 4950 C NE 0. 22 0.50 1.70 | 0.040 | 0. 040
D Cs 0.22 G. 50 1.70 | 0.035 | 0. 035

@ Mai midc thép ti thi€u e6 mot nguyén ti hop kim vi ldng nhy V. FiL V...

@ Cadp C ¢6 khi néing chdng don nbat dinh: ¢ap 1) c6 khi niang chdng don cao.

® Ky hiéu NE: thép ling, CS: thép ling dic bigt. Ham igng N trong thép:
NE: wy= 0.009%, CS: wys 0.015%.

b. Cotinh

Gidi han [Dg hén| PO dindaio= %
Mie chay kéo <73mm =3~ 6mm Thu “Gn(f]g"@i
hép . o (180"
Lo= Lo— Lo=5.65 Lo= d -B/kinh 1\16:1
/MPa 2 a -chiéu day miu
/MPa 50mm | 80nun X ¥'S, 50mm
HS 355[335~355] 430 18 16 22 21 d=12a
HS 390)370~390! 460 16 14 20 19 d=2a
HS 420[400~420| 490 14 12 13 18 d=3a
HS 480|440~460] 530 12 10 17 16 d=3a
HS 4901470~490] 570 1¢ 8 15 14 d=4da
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3.

Thép ¢t bé tong

Mdc thép, gidi han chdy va thank phén hoa hoc Se (thee iro ng hiigng)

Gidi han

chay P )

Mic thép 4, C S Mn Nauyén t6 khic
< =
/=MPa

Thép tron tron (IS0 6935/1 = 1991]
PB 240 240 — — - 0. 060 0. 060 -
P13 300 300 — - - 0. 060 0. 060 —
Thép van (150 6935/2 + 1991)
RB 300 300 —- — — 0. 06010, 060 —
RB 400 400 — — — 0.06010. 060 -
RB 500 500 - —— — 0. 060740. 060 -
RB .

400 20,22 <50- 6071, 80(0. 050710, 050 N=C0. 012
400W

Ceq0. 50D

RB 3 B

560 20022100, 60001 6070, 05000, 050 N=20.012
500 -

Ceqc0. 50D
(U Dudng lugng cachon
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b. Certinh thép tim

Chiéu ddy tdm| Gidi han chay Pj bénkéo | DPi din dai
Mic thép © o o 5@
/mm -
2/MPa /MPa = (M)
P420Q
P 420QH 3~50 420 530~680 18
P 420QL >>50~70 400 530~680 18
P 460Q
P 460QH 3~50 460 570~~720 17
P 460QL >50~70 440 570~~720 17
P 500Q
P 500QH 3~50 500 620~770 i6
P 500QL >50~~70 480 620~770 16
P 550Q
P 550QH 3~50 550 670~ 820 16
P s50QL >80~70 530 670~820 16
P 620Q
P 620QH 3~50 620 740~890 15
P 620QL >50~70 600 740~~890 15
P 690Q
P 690QH 3~50 690 780~930 14
‘P 690QL >50~70 670 780~930 14

(0 Thép tim qua tdi va ram,

@ Ding méu ngin L, = 5.65\@3.
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2. Cd tinh
a. Thép phi hap kim

Cong va da 5 citng i
Ll(l'ch thadef & o Js 0";‘;‘ 1P | B{ ciing u
Mic thép > > ‘®

/mm /MPa = (HBS)

® /MPa (%) Axu Axv

5~16 415 485 18 — — 156

16~25 380 450 16 — — 156
Cig®

25~40 345 415 15 — — 156

40~100 310 380 15 156
C20® 5~16 210 400 27 — — 156
C20E4® 16~~490 210 400 27 — — 156
CzoM2@ 40~100 210 400 27 — -— 156
C25 516 370 ! 550~700| 19 5 45 156
C25E4 16—~40 320 500~650 21 35 45 156
C25M2 40100 Theo thoi thuin 156
C30 5~16 400 | 600~750§ 18 30 40 170
C30E4 16~~40 350 | 550~~700§ 20 30 40 170
C30M2 40~100 300 |s500~650| 21 30 40 170
C35 5~16 430 | 630~780| 17 25 35 183
C35E4 16~40 380 | 600~750] 19 25 35 183
C35M2 40~-100 320 [ 550~700 | 20 25 35 183
C40 5~16 460 | 650~800 | 16 20 30 197
C40E4 16~40 400 | 630~780| 18 20 30 197
C4a0M2 40~100 35¢ | 600~750 | 19 20 30 197
C45 5~16 490 | 700~850 | 14 15 25 207
C45E4 16~40 430 | 650~—8001{ 16 15 25 207
C45M2 40~100 370 I §30~780 | 17 15 25 207
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Tiép

Kich thude o - 85 Lung‘fi@(;ap Do cing G
Mic thép = > 1
/mm /MPa = (HBS)
@ /MPa (%] Axu | Axv
C50 5—~16 520 750~900 13 — — 217
Ch0E4 16~40 460 700~850 15 - - 217
CooM2 40~100 400 650~ 800 16 — - 217
C55 5~16 550 800~950 12 — - 229
C55E4 16—~40 490 750~900 14 — - 229
Ch5M2 40~100 420 700~850 15 - — 229
Cs0 15~18 580 B50~1000] 11 -— -— 241
C60E4 16~—40 520 800~~950 13 - — 241
Ce0OM2 40~100 450 750~900| 13 - — 241

(O Bangtrén cd tinh & trang thai thutng hoed, con ed tinh ¢ trang thai
nhiét luyén hod tét do hai bén thea thuin.

@ Cd tinh vdi hang 1én (160 - 250mm) do hai bén thoa thuin.

@ (6 1hé thoa thudn hai bén thit theo ranh giy hinh U hodic V.

b. Cotindt thép két cdu nhidt luvén hod 16t hop kim

Kich O & |Congvadip D6 ctine i
a I cling u
Mzic (hép thude :,)‘ oy 2 . ;.l & 4
/mm /MPa < (HBS)
/MPa (%) Axu | Axv
<16 590 | BOO~950 13 25 35 223
28Mné >16~40| 490 700~850 15 30 40 223
>40~80] 440 650~800 16 30 40 223 .
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Tiep

Kich o . d |Congvadapipa e o
§ A . . i
Mdc thep | thude | - = >j®
/mm , /MPa . < (HDBS)
/MDD (%) Axy | Axv
<16 640 | B50—~ 1000 12 20 35 229
36Mnb >16~40| 540 | 750~0900 | 14 25 | 40 229
>40~80! 460 | 700~850 | 15 25 | 40 229
<16 | 650 |s00~1050| 12 | 25 | 35 229
42Mn6 >16~40| 590 | 800~950 | 14 30 | 40 229
>40~80| 480 | 750~900 | 15 30 | 40 229
<16 700 | 900~1100| 12 25 | 35 223
34Cr4
>16~40| 590 | 800~9s50 | 14 3¢ { 40 223
34CrS4
>40~80| 460 | 700~850 15 30 | 10 223
<16 750 | 950~1150 | 11 20 | 30 235
37Cr4
>16~40| 630 [ 850~1000| 13 25 | 35 235
37Cr54
>40~80] 510 | 750~900 14 25 | 35 235
ilCra <16 800 [1000~1200| 1) 20 | 30 241
r
>16~40 660 | 900~1100] 2 25 | 35 241
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2. Cd tinh loai khdng nhiét luyén

P Pj bén kéob,, D co thit ¥
Mac thép - /MPa > (%)
CC4X 420 .

CCAA 440 s
CCB8X 450 0
CC8A 470 6

CC1iX 470

CCliA 490 55
CC15X

CC15K 530 50
CCisA

CC21K 550

CC21A 15

~ Chii thich: Trong bang li co tinh sau ¢in hodc lam sach bé mat

3. Cu tinh va nhiét luyén loai héa citng bé mat
a. Ché dj nhigt tupén

Nhi¢t d6 Nhigt dd {Xit 1y héa cing 2 lin @
Mic thép thim [ héacdng |Nnigtdp | Nhigt dp | Nhiet do
Cidehon trc i€p Ihéa cing &) héon cing | ram /’C
rc © e giia /°C [bé miit /°C @
CE10 B80~980 830~870 | 880~920 | 780~820 | 150~ 200
CE15E4 880980 830870 | 880~520 | 780~820 | 150~200
CE18E4 880~980 830~870 | 880~920 | 780~820 | 150~ 200
CE20E4 880~980 830~-870 | 880~920 | 780~820 | 150~~200
20Cr4E 880~980 B20~B60 ! 860~8500 | 780~820 | 150~~200
16MnCrs5E 880~~90R0 820~860 | 860900 | 780~820 | 150~200
18CrModE 880~980 B20~860 | 860~900 [ 780~820 | 150~200
2O0NiCrMo2E 880~980 820~860 | 860~90D | 780~820 | 150~200

0 Nhiét dd thim C ciin e vao thinh phin héa hoc, ]u’o’ng san phim
va diéu kién lam ngudi, nhi¢t d6 trong bang chi dé tham khao.

@ D3&i vdi thép hod cing trife ti&p va d& hi¢n dang nén tbi § nhigt do
gitta nhigt dd héa g tim v nhiét dj héa ciing bé mit. Chit lam
ngudi ciin eif vio hinh ding sin phim, dlLu kién lam ngudi va chit
Itgmg ¢iia 1o nung.

@ Thisi gian ram néi chung = 1h.
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4. Cd tinh va nhiét luyén loai nhiét lnyén héa tét va xd Iy Bo
" a. Che dj nhigt luyén

Nhiét dd Nhiét luyén san phim
Mic thép | 'h“‘;f.‘g héa | Nhigtds 16i | Chatlam |Nhiét o ram
rC ngudi r°c
® O] @
CE20E4 850~930 870~910 Nuide 550~660
CE28E4 B70~910 859~890  |Nudc hodc din| 550~660
CE35E4 860~~900 840~880  |Nudc hojc ddul 550~660
CE40E4 850~~8950 830~870 |Nudc hoifc ddu| 550~660
CE45E4 840~880 820~860  (Nudc hoje ddu| 550~ 660
42Mn6E -— 830880 diu 550~ 650
37Cr2E 850~ 880 830~870  |Nudc hogc dfu] 540~680
46Cr2E 840~870 820~860 [Nudc hojc din} 540~-680
34Crd4E — 830~870 |Nudc hodic din{ 540~680
37C:4E — 825~865 |Dduhoiic nude| 540~680
41Cr4E — 820~-860  [Diuhodic nude| 540~680
36Mo3E -— 820~860 diu 540~ 680
25CrMo4E — 840~880  [Nudc hojc ddu| 540~680
34CrModE - 830~870 [DAuhodc nude] 540~680
42CrModE — 820~860  [Ddu hodc nude] $40~680
41CrNiMo2E — 830~860 |DAuhodc nudel s40~~660
41NiCrMo7E — 820~ 850 diu 540~ 660
31C:NiMoBEG — 830~860 diu 580~ 680
31CrNiMo8EG2 - 830~ 860 diu 540~640
CE20BG1 880910 860~900  INuGc hoje ddu| 550~660
CE20BG2 880~910 860~-900  [Nudc hojic ddu| 550~680
CE28B 870~900 850~890  [Nuic hodc diu] 550~680
CE35B 860~ 890 840~880  [Nudc hofe diu| 550~660
35MnHSE 860~890 §40~880 du 550~ 660
37CtBIE 855~885 835~875  [Nudc hojc ddu| 550~ 660

@  Thai gian Asternit héa thugng > 30 phat.

@ Khi diing mtée lim ngudi, chon nhiét 4§ 16 gidi han dudi con dung
diu chon nhiét 4 téi gidi han teén.

®  Thai gian giif nhi¢t ram thudng = 1h.
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1. Thép cdcbon thong thudng va két ciu han:

24NHAT BAN

2.4.1 Thép k&1 c&u cbng trinh vi han:

Mic thép va thanh phidn hod hoc % (theo trong lugng):

P

Mécthép | Macei | € | Si | Ma 5 | piéukien
< < kém theo
Thép cicbon théng thuing
[JISG 3101 (19871]
SS330 $534 — —~ — | o0.050] 0.050
S5400 $841 — — — | 0.050 | 0.050
55450 $550 — — — |o.050}0.050
S5S540 SS55 [<<0.30f — | 1.60 | 0.040 ] 0.040
Thép k&t cau han [ J1SG31086 K&t edn thép
(1992)] a9 ddy, mm
SM400A | SM4a1A |<0.23| — |>=2.5]0.035]0.035 <50
XC
£0.25] — 222.5{0.035]0.035 | >50~200
XC
SM400B SM41B |=00. 20]<0. 35]10. 60~ 0. 035 | 0. 035 <50
1. 00
0. 22]<C0. 35{0. 60~ 0.035 | 0.035 | >>50~200
1.00
SM400C | SM4IC [<0. 18{<C0. 35[<1. 40| 0. 035 | 0. 035 100
SM490A | SMS50A |<0.20]|<0.55[<C1.60} 0.035 | 0. 035 <50
£30.22]<C0. 55 <C1. 60| 0. 035 | 0. 035 | >50~200
SM490B | SM50B |<0.18{<0.55{<1. 60[ 0. 035 | 0.035 <50
0. 20| 0. 55[<1. 60 0.035 { 0. 035 | >50~200
SM490C SM50C [0, 18(<00. 55[<1. 607 0. 035 | 0. 035 =100
SM490YA | SM50YA {<0. 20! <0. 55}=1. 60} 0. 035 | 0. 035 €100
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Tiep
> s b
Msc thép | Mic ci C S Mn ; i ]::j: ::‘é:
SM490YB | SM50YB [<00. 20{<30.55|=1. 60) 0.035 | 0. 035 <100
SM5208B | SMS3B |<C0.20|<C0. 55]=:1. 601 0.035 7 0. 035 <100
SM520C | SMS3C (0. 20{=<00.55]<1.60] 0. 035 | 0. 035 100
SM5709 SM58  |<0. 18|<.0.-55|<1. 60| 0-035 | 0. 035 <100

@ Ham hvgng Cachon (Cg) ctia méac thép SM570 vidi chié
< 1.44%, ti¥ 30-100mm )4 < 0.47%.

Cr(sp)=C+ M2+

S

24

Ni  Cr Mo, V
+40+_§-+T+ﬁ'

2. Cg-tinh thép Cacbon thing dung:

u diiy < S0mmn 15

e T ] Ly S ~ . -
Gidi '_“*@")"‘5“’ MPa 2 s B¢ dén dai 2 Udn cong 180"
Chitu diy hodc ::iz r - Bdn kinh
Mic thép uiding kinh /mm Chiéu déy hoic 3 miat trong
o/ . 0
) duing Kinh /mm %)
<16 >16 g0 | MPa */ 1 a- Bj day hodic
40 duing kinh
Tam, det : <58 26
>5 21
205 | 185 | 175 330~ 18 0. 5a
r=u.
55330 430 16~ 26
(8534) 50
>40 28
330~ | Thanh, géec <25 25
205 { 195 175 re{. Sa
430 =29 30
- TAm, det <5 21
>5 17
S3400 400~ ~~16
245 235 | 2156 r=1.5a
(8541) 510 16~ 21
50
=40 23
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Tiep

RO
Gindi han chdy /MPy >

bd dan dai >

Udn cong 180¢

bo
Ch‘ié u (if'i_v hoic I\bt: ' r - Biin kinh
Mic thép | duGng Kinh /mm oy Chiéu diy hode & gt trong
duirng Kinh /mm %) .
<16 =16 ~40 MPa - b day hoiic
~40 duling kinh
S5400 400~ Thanh, gég <{25 20
245 | 235 | 215 r=1.5q
(5541) 510 >25 24
Tam. det <5 19
>§~ 1 15
430~ 16
280 | 275 | 255 r=2.0a
SS490 605 16~ 19
(8550) 50
40 21
490~ | Thanh, goc 325 18
280 | 275 1 255 r=2.0a
605 >25 21
Tam, det <5 16
=5 13
400 390 — 540 ~16 r=2.0a
55540 16 17
(5555) ~40
Thanh, gac <25 13
400 [ 390 | — 5490 r=2.0a
>25 17

@  Chi¢u diy hodc dwng kinh >100mm, gidi han chiy hodc db bén chiv

585330 12 163MPa, §5400 1 206MPa, $5490 13 245MPa.

@ Thép dj diy >Y0mm, mbi ting chibu diy 25mm dd din dai gidm 1%

nhitog giam nhidu nhat chi dén 3%.
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b. Co tink:

Cdatinh>

Chiéu diy
Mic thép t8i da
/mm 6, by 3
/MPa /MPa (%)
Cup-Ten — 480 343 19
Cup-Ten 60 — 951 450 15
FTW-52 50 510 343 22
FTW-60 38 588 490 20
FTW-70 38 686 568 21
HI-2 50 784 686 30
HI-Z Super 32 951 882 16
HI-YAW-TEN —_— - 350 ——
HTP-52W 100 510 323 22
NK-HITEN 50 100 490 323 20
NK-HITEN &0 50 588 451 20
NK-HITEN 70 50 686 568 21
NK-HITEN 80 50 784 686 20
NK-HITEN 100 35 9513 882 12
River Ace 60 50 588 451 20
River Ace 70 35 686 671 22
River Ace 80 50 784 686 20
Welten 50 50 490 323 22
Welten 60 50 SB8 451 20
Welten 80 50 784 686 20
Welten 80C 40 784 686 20
Welten 100N 32 784 882 20
YAW-TEN 50 — 490 343 22
YAW-TEN 60 - —_ 460 —
Zirten 50 461 343 24
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2.4.7 Thép ddp ngudi va thép qui ché

. Mdc thép vé thanh phén hod
tigu chudn (JIS G3507(1

v¢ % (thea trong lugng)

P S

Mic thép c Si Mn < < Al
Thép sii

SWRCHS6R <o0. 08 — <0.60 |0.040]0.040] —
SWRCHSR <0.10 — <0.60 10.040|0. 040 —
SWRCHI0R | 0.08~0.13 — . 30~0. 60 0. 040}0. 040 —
SWRCHIZR | 0.10~0.15 — . 30~0. 60 |0. 0400. 040 —
SWRCHI15R | 0.13~0. 18 — - 30~0. 60 |0. 040|0. 040 —
SWRCHI7R | 0. 15~0. 20 — . 30~0. 60 |0. 040|0. 040] —

Thép King nhém

SWRCHGA 0. 08 <o0. 10 <0.60 |0.0300. 035 <0. 02
SWRCHBA <0.10 <0.10 <0.60 |0.030{0. 035 0. 02
SWRCH10A |0.08~0.13| <0.10 | 0.30~0.60 [0.030|0. 035 k0. 02
SWRCHI2A | 0.10~0. 15 <0. 10 . 30~6. 60 {0. 030(0. 035 k0. 02
SWRCHISA |0.13~0.18| <0.10 | 0.30~0.60 [0.030}0. 035 k<o0. 02
SWRCH16A | 0.13~0.18 £0.10 . 60~0. 90 | 0. 030(0. 035 0. 02
SWRCHI8A |0.15~0.20 <o0.16 | 0.60~0.90 |0. 030]0. 035l<0. 02
SWRCHI9A |0.15~0.20] <0.10 - 70~1. 00 | 0. 030|0. 035 k0. 02
SWRCH20A | 0.18~0.2 | <o.10 - 30~0. 60 |0. 030[0. 035 kZo0. 02
SWRCH22A |0-18~0.23| <0.10 | 0.70~1.00 |0. 030}0. 035 kco. 02
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Tiép

Mic thép C Si Mn ; :; Al

Thép ling
SWRCHIOK . 08~0.13 | 0.10~0. 35 { 0. 30~0. 60 |0.030[0. 035| -
SWRCH12K . 10~0.15 . 10~0. 35 . 30~0. 60 |0. 036{0. 035] -
SWRCH15K .13~0. 18 . H~0. 35 . 30~~0. 60 |0.03010. 035} —
SWRCH16K . 13~0. 18 § 0.10~0.35 | 0. 60~0.90 [0. 030(0. 0351 —
SWRCHI17K . 15~0. 20 | 0. 10~0. 35 | 0. 30~0. 60 |0.030]0. 035 —
SWRCHI8K .15~0.20 | 0. 10~0. 35 | 0. 60~0. 90 |0. 030|0. 035| -
SWRCH20K .18~0.2310.10~0. 35 | 0. 30~0. 60 |0.030{0. 035 —
SWRCH22K . 18~0.23 | 0. 10~0. 35 | 0. 70~1. 00 [0.030[0. 035] —
SWRCH24K . 19~0.25 | 0. 10~0. 35 | 1. 35—~1. 65 |0.03010.035| —
SWRCH25K .22~~0.28 | 0. 10~0. 35 | 0. 30~0. 60 [0. 0300. 035| —
SWRCH27K . 22~0.29 | 0. 10~0. 35 .20~1.50 {0.03010. 035 —
SWRCH20K .27~0.33 | 0. 10~0- 35 | 0. 60~0C. 90 10. 030{0. 035 —
SWRCH33K .30~0. 36 1 0. 10~0. 35 | 0. 60~0. 90 [0.030]|0.035] —
SWRCH35K . 32~0. 38 [ 0. 10~90. 35 [ 0. 60~0. 90 |0. 030} 0. 035 -—
SWRCH38K . 35~0.411 0. 10~0. 351 0. 60~0. 90 |0- 030|0.035| —
SWRCH40K . 37~0.43( 0.10~0.35 | 0. 60~0. 90 |0. 030|0. 035} —
SWRCH41K - 36~0. 44 . 10~0. 35 . 35~1.6510.030}0. 035} —
SWRCHA43K . 40~0. 46 { 0. 10~0. 35 ) 0. 60~0.-90 (0. 030|0. 035] —
SWRCH45K .42~0.4810.10~0.35 | 0. 60~0. 90 (0. 03070. 035} —
SWéCH48K . 45~0.51 | 0. 10~0. 35§ 0. 60~0. 80 (0. 030]0. 035] —
SWRCH50K .47~0.5310.10~0. 35| 0. 60~0. 90 {0. 030|0. 035| —

318



ov0 |00 S6°0 060 |SE0 |¥¥e0
— ~0E0 | ~59°T | ~0£0] 62070 | §200 | ~0L°0| ~02°0 | ~LE"0 §~1-bZANS
0£0 (007 |§6°0 §6°0 [SE0 | BP0
— ~020 | ~6S' 1| ~8901{ S20°0 | §20°0 | ~09°0 | ~02°0 | ~L§°0 §~[-EZANS
$2°0 0z 1 0I*1 {S€°0 [9¥°0
- ~S1°0] — | ~SL0| §20°0 | §20°0 | ~§9°0 | ~0Z0 | ~EE0 §~T1-229NS
590 §1°1 L0 [sE0 |¥reO
SE0~S2DA |~080| — |[~08°0} 5200 [ 6200 | ~S¥0]| ~02°0 | ~9E"0 §~1-1ZENS
. : 1919 24P
wpy dpy gya b doyy
$9°0 §1°1 0L'0 1SEC [P0 .
GE9~SZ0A | ~080] — | ~08'0| 0¥00 | OVO'0 | ~S¥0{ ~02°0 | ~9€°0 9TEANS
520 0r°1 00'1 [SE°0 |8F°0
— ~S1 0| — | ~080| 0¥0°0 | OPOO | ~SL'0 | ~02°0 | ~8E"0 LANS
9°0 00°9
— ~00F| — | ~00%| 0£0°0 | OO0 [ 00°T3 {0013 | 01°0L SANS
0E3 9P 13U
uiy dpy 9yo b day ],
. > > _
apyy 01 ugdndy| oW IN ) S f o £ 2 doyy o

dayy wyd (Rugny Suday oays) 9, 20y poy uvyd yupy) Pa daifi OV D
((886T)80T¥O* (886 1) L0T¥D SI[J 0ow 22 b dayy qup £ ga 26y goy upqd queys ‘dag) 2B °7

319



gvo soz |00 6o |80 |op0
- ~820 | ~09-T| ~58-0] 0800 | 0800 | ~99°0 | ~81°0 | ~88 0 ¢ ~T1-PZGNS
20 (507 |00l 660 |28 |9%0
— ~81°0 ~05°T | ~09°0| 0800 | 080°0 | ~950 | ~BI 0 | ~SE 0 5 ~1-€2aNS
12°0 §2-1 yict [0 |8¥eo
— ~g1°0] — |~SL-0] 0£0°0 | 0800 | ~19°0 | ~810 [ ~i5 0 §~1-226NS
29 -0 0z°1 gL0 |60 {90
880~220A | ~2¥0| — |~Si0| 0500 ] 0800 | ~2¥0| ~8B10|~¥E"0 §~1-128NS
191G 2&p Bunp
890 0z 1 20 |0 |opo | WPIIAMW mbdayy
8E0~220A | ~i90| — |{~SL0| 00 | S90°0 | ~2P0 | ~BID | ~¥E-D S1ANS
1270 STl W |80 |0S°0
— ~g10| — | ~5L'0) sv0°0 | S¥0%0 | ~1270 | ~810 | ~9 0 LENS
0L 0 019
- ~e80| — | ~06°C] S£0°0 | S¥0°0 |£0°TS | 501 | 0l0€ SENS
or3 6P J9Iu
winy dpy pyo mb dayy,
ey gy ugdndy | W IN 2] W w Uy 5 3 daip orpy

wiypyd ups yuyyi pp 2yd mb dayr (Sudny Juoas oayr) 3, 20y poy upyd yuvyj g

320



{
c. Catinh thép gui ché

’ ‘ Dl:::‘\":g Cd tinh = D% ciing
M:ic thép /r:m o a5 & ¢ | Ax® CHB)
/MPa | /MPa | (D)1 (%)Y /]
SNB5 <100 690 550 | 16 | 50 | — —
SNB7 <63 860 725 | 16 | 50 | — —
63~100 | 800 655 | 16 | 50 | — —
100~120 | 690 520 | 18 | 50 | — —
SNB16 <63 .| 860 725 | 18 | s0 | — —
63~100 | 760 655 | 17 | s0 | — -—
100~120 | 690 590 | 16 | S0 | — —
SNB21-1 <100 | 1140 | 1030 | 10 | 35 | — |321~429
SNB21-2 <100 | 1076 | 960 | 11 | 406 | — | 311~401
SNB21-3 <75 1000 | 890 | 12 | 40 | — | 293~352
75~150 | 1000 i 890 | 12 | 40 | — | 302~375
SNB21-4 <75 930 825 | 13 | 45 | — |269~331
75~150 | 930 825 | 13 | 45 | — [277~352
SNB21~5§ <50 820 715 | 15 | 50 | — | 241~285
50~150 | 790 65 | 15 { s0 | — {248~302
150~200 | 790 685 | 15 | so | — |255~311
SNB22-1 <38 140 | 1030 | 10 | 35 | — {321~401
SNB22-2 <75 1070 | 690 { 11 | 40 | —~ |311~401
SNB22-3 <50 1000 [ 80 | 12 | 40 | — |293~363
50~100 | 1000 | 890 | 12 | 40 | — | 302~a7s
SNB22-4 <25 930 825 | 13 | 45 | 47 | 269~341
25~100 | 930 | 825 | 13 | 45 | — |277~363
SNB22-5 <50 820 715 | 15| 50 | 47 [ 248~293
V50~100 | 790 685 | 15 | 50 | — [ 255~302
SNB23-1 <75 1140 | 1030 | 10 | 35 | — |[321~415
75~150 | 1140 | 1030 | 10 | 35 | — | 331~429
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Tiép

Bl.l"(‘mg Cd tinh = Db ciing
Mic thép }(t:::‘f: o P 3 ¢ | Ax® (HB)"
/mpPa | mea | 0 )| 2

SHB23-1 150~200 | 1140 | 1030 | 10 | 35 | — | 341~444
SNB23-2 <75 | 1070 ] es0 | 11| 40 | 40 | 311388
75~150 | 1070 | 960 | 11 | 40 | — |3i1~401

150~240| 1070 | 960 | 11 | 40 | — |3z1~4a15

SNB23-3 <75 | 1000 | 80 | 12 | 40 | 40 | 293~363
75~150 | 1000 | 890 | 12 | 40 | — |302~375

150~240| 1000 | 890 { 12 | 40 | — |311~288

SNB23-4 <75 930 | 825 | 13 | 45 | 47 | 269~34t
75~150 | 930 | 825 | 13 | 45 | — |277~352

150~240| 930 | 825 | 13 | 45 | — |285~363

SNB23-5 <150 | 820 | 715 | 15 | so | 47 | 248~311
150~2001 790 | €85 | 15 | 50 | — |2s5~321

200~2401 790 | 685 | 15 | 50 | — | 262~321

SNB24-1 <150 | 1140 | 1030 | 10 | 35 | 34 |321~415
150~200] 1140 | 1030 | 10 | 35 | — |331~429
SNB24-2 <175 | 1070 | 960 | 11 | 40 | 40 |311~401
175~40 { 1070 | 960 | 11 | 40 | — |321~415

SNB24-3 <75 | 1000 | 880 | 12 | 40 | 40 | 293~263
75~200 | 1000 | 8s0 | 12 | 40 | — | 302~388

200~240 | 1000 | 890 | 12 | 40 | — |311~388

SNB24-4 <75 930 | 825 | 13 | a5 | 47 | 269~301
75~150 | 930 | 825 | 13 | 45 | 47 |z77~352

150~200| 930 | 825 | 13 | 45 | — | 285~363

200~240| 930 | 825 | 13 ] 45 | — | 203~163

SNB24-5 <150 | 820 | 715 | 15 | so | 47 |248~311
150~200( 790 | 685 | 15 | 50 | 47 | 255~321

200~240] 790 { 685 | 15 | 50 | 47 | 262~321

@ L&y s6trj binh quan cia 3 miu thi
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2, Co tinh

!
Nhi¢t layén /°C

Ca tinh =

B eing

Midc thép Toi Ramm - ooz 3 é (HB)
/MPa | /MPa [{%)|(%)

SUP3 830~860 ddu {450~500| 1080 835 8 | — [341~401
5UPs 830~-860 ddu|480~530| 1230 | 1080 | 9 | 20 |363~429
SUP7 B30~860 diy|490~540( 1230 | 1080 | 9 | 20 [363~429
SuUPS 830~860 diu |460~510[ 1230 1080 [ 9 ] 20 |363~429
SUPSA |830~860 ddu|460~520| 1230 | 1080 | 9 | 20 |363~429
SUP10 | 840~870 ddul470~540| 1230 | 1080 | 10 | 30 [363~429
SUP11A | 830~860 ddu|460~520[ 1230 | 1080 | 9 | 20 [363~420
SUP12 | 830~860 dau(510~570] 1230 | 1080 | 9 | 20 |363~4290
SUP13 |830~860 diu|510~570] 1230 | toso | 10 | 30 |363~429
SUj1 deduhod | __ — — — | -1 <201
SuUJ2 1 cdu hod — - — -1 — 1 <201
SUJ3 i cfu hod — —_ - — | — 1§ <207
SUM i clu hod — - - —- | — 1 <201
sujs 4 cAu hod — — — — | — | <207
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2.5.3 Thép két cdn hgp Kim thap tink thé min vi théb dip ngudi
1. Thép k&t ciu hgp kim thdp tinh thé min
a. Mdc thép va thanh phdn héa hoc % (theo trong lugng)

Y
Midc thép @ Sﬂef 'l c si Mn P11 S
W-Nr g = =<
StE 255 (S255N) 1. 0461} 0. 18 0. 035]0. 030
WSLE 255 (P255NH) [1.0462] 0.18 0. 50~1. 30| 0 935[0. 030
TStE 255 {S255NL) [1.0463] 0:16 - 0. 0301{0. 025
EStE 255 (S355NL1) (1.1103] 0.16 <0. 40 0.025|0. 015
P275N/StE 285 1.0486{ 0. 18 ' 0. 50~1. 49| 0 030]0. 025
P275sNH/WSLE 285 1. 0487 0. 18 0. 030{0. 025
Pz75NL1/TStE 285 1. 0488| 0. 16 0. 50~1. 50|+ 030(0. 020
P275NL2/EStE 285 1.1104( 0. 16 0. 025]0. 015
StE 315 (P315N) 1. 0505] 0. 18 0.035(0. 030
WSLE 315 (P315NH) [1.0506( 0. 18 _ 0. 035 0. 030
TSIE 315 (P3ISNL) |1.0508! 0.16 | 045 |0-70~1.5010" ool 025
ESiE 315 (P315NL1) |1.1105) 0. 16 0.025(0. 015
P355N/StE 355 1. 05621 0. 20 0.030(0. 025
P355NH/WStE 355 1.0565{ 0. 20 0. 0300. 025
P355NL1/TSIE 355  11.0566] 0.18] 050 [0-90~1.70[ " . oto. 020
P355NL2/EStE 355 1-1106] 0. 18 0. 025)0.015
StE 380 (S380N) 1. 8900 0. 035]0. 030
WStE 380 (P38ONH) {1.8930 0. 16~0. 60 0.035]0. 030
TStE 380 (S380NL) 11.8910 ) ' 0. 030{0. 025
EStE 380 (S380NL1) |1.89]11 0. 02510, 015
SA20N/SLE 420 1- 8902 <0. 60 0. 035(0. 030
WSIE 420 (P420NH) |1.8932 0. 20 |0-10~0. 60 0. 035|0. 030
S420NL/TStE 420 1.8912] <0. 60 0. 030|0. 025
EStE 420 (S420NL1) 11.8913 0. 10~0. 60 1. 00~ 1. 70} 0-025}0. 015
P460N/StE 450 1. 8905 i "Y1, 030(0. 025
P460NH/WSLE 460 1.8935 <0. 60 0. 03010. 025
P46ONL1/TStE 460 1. 8515 : 0.030(0. 020
P46ONLZ/EStE 460 1. 8918 0. 02510. 015
StE 500 (S500N) 1. 8907 0.035[0. 030
WStE 500 (P500NH) |1. 8937 0. 035(0. 030
TStE 500 (S500NL) |1.8&917| O 21 |0-10~0-60 0.03010. 025
EStE 500 (S500NL1) [1.8919 0. 025]0. 015

CISICIOLSIS)
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Thép trong ngojc don 15 theo iiéu chuin chau Au EN 10113-2 (1993).
UJCr + wCu + mMOSZ 0.45%. -
Cho thém Cu vao thép, we, < 0.7%.
Cho thém Ni vio thép, oy < 0.85%.
Cho thém Ti vao thép, oy £ 0.2%.

Ham lugng Als khi N chua bj Nb, Ti hoiic V- cd djnh.



Al®

N Cr Cu Mo Ni {Nb]| Ti | V |Nb+Ti+V
<lzl <l <l <] <<l <
0.20 0.30 |0.03) — | —
0.50 ]0.05] 0.03 0. 05 0. 05
0. 30@
0. 020 0.309|0.08@| 0.30 l0.03| — | —
: V.
0. 50® 0.03 ]0.10 0.12
0. 020
1. 00 —®|
0. 025 0. 80
0. 020 1. 00
o 025 o.80 10-05!0.03 fo. 20 |
0- 020 0.30 |0.20® 1. 00 0. 22
0. 025 0.10 | 0.80 0.03
0. 020 1. 00 —@: 0. 22
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c. Gidi han chdy qui dinh & nhigr dj cao

Mic thép $0 hiéu tllf:;:él‘lc Gidi han chay ¢ cdc nhi¢t 46 oy, = /MPa
W-Nr | /mm 1100 |150°C | 200°C {250°C | 300°C | 350°C j400°C
WSE 255 [1.0462| <35 {226 [206 | — | — | — | — | —
35~70 | 216 | 196 | 186 | 167 | 137 | 118 | 108
70~85 | 206 | 186 | 177 | 157 | 127 | 108 | 98
85~100 | 196 | 177 | 167 | 147 | 118 ) 98 | 88
100~125| 186 | 167 | 157 | 137 | 108 | 83 | 78
125~150] 177 | 157 | 147 | 127 | 98 | 78 | &9
WSIE 285 [1.0487| <35 [ 255 | 235 | — | — | — | — | —
35~70 | 245 | 226 | 206 | 186 | 157 | 137 | 118
70~85 | 235 | 216 | 196 | 177 | 147 | 127 | 108
85~100 | 226 | 206 | 186 | 167 | 137 | 118 | 98
100~125] 216 | 196 | 177 | 157 | 127 | 108 | 88
125~150} 206 | 186 | 167 | 147 | 118 | 98 | 78
WStE 315 [1.0506] <35 {2715 | 255 | — | — | — |} — | —
35~70 | 265 | 245 | 226 | 206 | 177 | 157 | 137
70~85 | 256 | 235 | 216 | 196 | 167 | 147 | 127
85~100 | 245 | 226 | 206 | 186 | 157 | 137 | 118
100~125]| 235 | 216 | 196 | 177 | 147 | 127 | 108
125~150| 226 | 206 | 186 | 167 | 137 | 113 | 98
WSE 355 |1.056%| <35 {304 {284 | — | — | —} — | —
35~70 | 294 | 275 | 255 | 235 | 216 | 196 | 167
70~85 | 284 | 265 | 245 | 226 | 206 | 186 | 157
85~100 | 275 | 255 | 235 | 216 | 196 | 177 | 147
100~125} 265 | 245 | 226 | 206 | 186 | 167 | 137
125~150} 255 | 235 | 216 | 196 | 177 | 157 | 127
WSIE 380 {1.8930] <35 | 3331314 — | — | — | — | —
35~70 { 324 | 304 | 284 | 265 | 245 { 216 | 186
70~85 | 314 | 294 | 275 | 255 | 235 | 206 | 177
85~100 | 304 | 284 | 265 | 245 | 226 | 196 | 167
100~125| 294 | 275 | 255 | 235 | 216 | (86 | 157
125~160) 284 | 265 | 245 | 226 | 206 | 177 | 147
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Tiép

S5 hicu Kich Gidi han chdy ¢ ede nhiét d§ ¢, = /MPa
thude

W-Nr | /mm 13007C |150°C [200°C |250°C | 300°C | 350°C | 400°C
WSIE 420 {1.8932] <35 {363 [33| — | — | — | — | —
35~70 | 353 | 333 | 314 | 284 | 265 | 235 | 206
70~85 | 343 | 324 | 304 | 275 | 255 | 226 | 196
85~100 | 333 | 314 | 294 | 265 | 245 | 216 | 186
100~125) 324 | 304 | 284 | 255 | 235 | 206 | 177
125~150] 314 | 294 | 275 | 245 | 226 | 196 [ 167
WSIE 460 ]1.8935| <35 [402 {373} — | — | — | — | —
35~70 | 392 | 363 | 343 | 314 | 294 | 265 | 235
70~85 | 382 | 353 | 333 | 304 | 284 | 255 | 226
85~100 | 373 | 343 | 324 | 294 | 275 | 245 | 216
100~125] 363 | 333 | 314 | 284 | 265 | 235 | 206
125~150( 353 | 324 | 304 | 275 | 255 | 226 | 196
WSiE 50 8937] =35 422 | 392 | — - — — ~
35~70 | 412 | 382 | 363 | 333 | 314 { 284 | 255
70~85 | 402 | 373 | 353 | 324 | 304 | 275 | 245
85~100 | 392 | 363 | 343 | 314 | 294 | 265 | 235
100~125{ 382 | 353 { 333 | 304 | 284 | 255 | 226
25~1501 373 | 343 | 324 { 294 | 275 | 245 | 216

Mac thép

d. Co tinh khi thit nghiém & cdc nhiét dg.

Mic thep] HI6E Chiu ¢cong va dip Agy=J (v6i cdc nhiét 40)
¢ Py mB+ 20°CJ+10°C] £0°C |- 10°C)~ 20°C]— 30°Cl— 40°Cl— 50°Cl— 60°C
SLE-- doc 55 81 47 43 ag — — — —

ngang 31 31 k3| 24 21 —_ -_— -— —
WStE- | doc | §5 51 47 43 K] - — — -
ngang| 31 3 31 24 21 - — - —
TStE«- | dgc | 63 59 55 51 47 39 n 27 —
ngang| 39 35 31 K1 27 24 20 16 —
EStE-+ | doc | 100 95 90 80 65 S0 40 ki 25
ngang| 80 75 70 60 15 35 30 27 20

Chu thich: 1. Miu thif theo ISO - V.
2. Gid tri binh quin elia 3 miu thit, chiéu ddy thich hgp 10-150mm.
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