CAC HE THONG KY HIEU VAT LIEU KIM LOAI

M&i nudc déu c6 tiéu chudn quy dinh cdc méc (ky hiéu) ciing nhu cic yéu cau k§ thuat cho céc
san pham kim loai cia minh va c¢6 céch viét tén cdc ki hiéu (mac) khéc nhau. Ngoai tiéu chuan Viét
nam nhu da trinh bay, ching ta thuong gap tiéu chuan quéc té cua cdc nude 16n trén thé gidi: My,
Nhat, Nga, Trung quoc, Phap, Purc, Anh,... va cua EU.

T6 chuc tiéu chuan Quoc té 1SO (Internatlonal Standard Organization) tuy ¢6 dua ra cac tiéu
chuin, song qua mudn ddi véi cic nude cong nghiép phat trién vi ho da c6 hé théng ki hiéu tr trudce va
da quen dung, khong dé gi sira doi; vi thé chi c6 tac dung voi cic nude dang phit trién, dang xay dung
céc tiéu chuan.

Tiéu chuan Nga TOCT, Trung Qubc GB ¢ phan quen thudc & nude ta. Do cdc quan hé lich st
n6i chung TCVN va GB déu duogc xay dung theo cdc nguyén tic ciia TOCT.

Doi véi thép cdn thong dung:

Cac loai thép ch1 quy dinh (dam bao) co tinh : TOCT ¢6 céc méc tir Cro dén Cre; GB : Al dén
A7 (Con sb chi thir tu cAp d6 bén ting dan. Dé phan biét thép soi, nira ling va ling sau cdc mac TOCT
c6 dudi KIIT, TIC, CII; ctia GB c6 F, b ( thép lang khong c6 dudi);

, Caéc loai thép quy dinh (bdo dam) thanh phﬁn: TOCT ¢6 cdc méc tir BCro dén BCre; GB: tir B1
dén B7,;

Cic loai thép quy dinh (bao dam) ca co tinh 13n thanh phan: TOCT c¢6 céc méc tir BCr, dén
BCrs; GB c6 tir C2 dén C5.

Doi véi thép cdc bon dé ché tao mdy TOCT va GB c¢6 cdc ky hiéu gidng hét nhau: theo sb phan
van céc bon, vi du méc 45 la thép c6 trung binh 0,45 %C.

Doi véi thép dung cu cic bon TOCT c6 cdc méc tir Y7 dén Y13, GB c¢6 tir T7 dén T13 (sd chi
phan nghin cacbon trung binh).

Poi véi thép hop kim c6 ca chir (chi nguyén t6 hop kim) 1an s6 (chi luong cdc bon va nguyén tb
hop kim) theo nguyén tac:

e 256 dau chi phan van cdc bon (néu khong nho hon 1% C thi khong can);

e Tiép theo 1a ky hiéu cua timg nguyén t6 va sé chi phan trim cta né (néu gan 1% hay khong

nho hon 1% thi khéng can).

T'OCT ding cic chit c4i Nga dé ky hiéu nguyén t hop kim nhu sau: X chi Crém, H chi Niken,
B chi Volfram, M chi Molipden, T chi Titan, K chi Coban, C chi Silic, chi Mn,P: bo; ®: vanadi; O:
nhom; a: d@)ng; b: niobi; 11: ziécedn; A: Nito; 4: dat hiém; Riéng chit A sauctung chi thép chét lugngcao
itS, P.

GB ding chinh ky hiéu héa hoc dé biéu thi timg nguyén tb, vi du: Cr cho crom,... Nhu
12XH3A, 12CrNi3A la thép c6 khoang 0.12%C, 1%Cr, khoang 3%Ni véi chét luong cao. XB T,
CrWMn la thép c6 khoang 1% C, khoang 1%Cr, khoang1%Mn va 1% W

Déi véi hop kim mau FOCT ky hi€éu nhu sau:

- IT chi duy-ra, tlep sau 1 s6 thir tu AMr chi sb thir tw Al, Mg tiép sau 1a tht ty AIT chi hop kim
nhom diic tiép sau 12 s6 thi ty.

- N chi latong tiép sau 1a s6 chi pham tram ddng b chi brong tiép sau 1a ddy cdc nguyén td hop
kim va day s chi phdm trim cia cdc nguyén tb twong ng

GB ky hi¢u hop kim mau nhu sau:

- LF hop kim nhém chong gi, LY duy-ra (ca hai loai, tiép sau 1a sd tha ty), ZL: Hop kim nhém
didc véi 3 sb tiép theo (trong d6 s0 dau tién chi loai, vi du 1 chi AI-Si, 2 chi Al-Cu)

- H chi latong, tiép sau 1a chi phan trim dong, Q 1a chi brong tiép sau la nguyén té hop kim
chinh, s6 chi phan trim cta nguyén té chinh va tong cdc nguyén t6 khic.

Déi v6i gang TOCT ky hiéu nhu sau :



Cu chi gang xdm va sd tiép theo chi oy (kg/mmz) Bu chi gang cau va sb tiép theo chi oy
(kg/mm?). K4 chi gang déo véi cdc chi sé chi o, (kg/mm?) va 8(%)

GB ky hiéu gang nhu sau: HT cho gang xdm va sd tiép theo chi 6, (MPa). QT cho gang cau va
céc s6 chi 6,(MPa) va 8(%). KTH cho gang déo ferit. KTZ cho gang déo peclit va cdc chi sb tiép theo
G,(MPa) va 8(%).

M3y 1a nudc c6 rat nhiéu hé théng tiéu chuan phirc tap, song c6 anh hudng 16n dén thé gi6i (phd
bién trong sdch gido khoa va tai li¢u k¥ thuat) dac biét ¢ cdc nudc ngoai hé théng xa hoi chu nghia cii.
O day chi trinh bay cdc méc theo hé tiéu chuan thudng duoc ding nhét d6i véi timg loai vat liéu kim
loai

Dbi voi thép can thong thudng ding ASTM (American Society for Testing and Materials) ky
hiéu theo cac s6 tron (42, 50, 60, 65) chi 6y, min(ksi — 1ksi = 1000 psi = 6.8948MPa = 0.703kG/mm2)

Dbi voi bang HSLA thudng dung SAE (Society for Automotive Engineers) ky hiéu bt dau
bang s6 9 va hai s6 tiép theo chi 6o, min(ksi)

Dbi véi thép C va hop kim két cdu cho ché tao may thuong dung hé théng AISI/SAE véi bon sb
trong d6 2 s6 dau chi loai thép, 2 sé cudi cuing chi phan van cacbon:

10xx thép cacbon 4xxx thép M,
11xx thép dé cit c6 S 5xxx  thép Cr
12xx thép décatcé S vaP 6xxx thép Cr-V
13xx thép Mn (1,00 — 1.765%) | 7xxx thép W -Cr
15xx thép Mn (1.75%) 8xxx thép Ni-Cr-M,
2xxx thép Ni 9xxx thép Si-Mn
3xxx thép Ni-Cr xxBxx thép B

xxLxx thép chua P

Mudn biét thanh phan cu thé phai tra bang. Vi du thép 1038 c6 0,35-0,42%C; 0,60-0,90%Mn;
%P < 0,040; %S < 0,050 cho cac ban thanh phém ren, thanh, day, cdn nong, can tinh va 6ng khong ren;
thép 5140 c6 0,38-0,43%C; 0,70-0,90%Mn; %P < 0,035; %S < 0,040; 0,15-0,3%Si; 0,70-0,90%Cr

Néu thép dugc bao dam do tham t6i thi ding sau ky hiéu c6 thém chit H, vi du 5140 H, 1037 H.

DPéi voi thép dung cu thuong dung hé théng cua AISI (American iron and steel institute) duogc
ky hiéu bang mot chir cdi chi dic diém cua thép va chi thir ty quy udc:

thép gi6 molipden
thép gi6 volfram (tungsten)
Thép lam khuon dap néng (hot word)
Thép lam khuon dap ngudi hop kim trung binh tu t6i, toi
trong khong khi
Thép lam khuon dap ngudi, crdm va cacbon cao
Thép lam khu6n dap ngudi toi dau (oil — hardening)
Thép lam dung cu chiu va dap (shock — resisting)
Thép dung cu c6 cong dung riéng hop kim thap (low-alloy)
Thép 1am khudn ép (nhya) c6 cacbon thap
Thép dung cu cacbon t6i nudc (water-hardening)

Déi voi thép khong gi, tieu chuan ctia AISI khdng nhiing thinh hanh ¢ My ma con dugc nhiéu
nudc dua vao tiéu chuan ciia minh, né duge ky hiéu bang ba chit sé trong d6 bit ddu bang 2 hoic 3 1a
thép auxtenit, bang 4 1a thép ferit hay mactenxit.
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D61 voi hop kim nhom, ti€éu chuan AA (Aluminum Association) ¢é uy tin nhat & My va trén thé
gidi cling dugc nhiéu nudc chap nhan, né ky hi¢u bang 4 chir s6 doi voi loai dang:

Ixxx 16n hon 99% Al Sxxx Al-Mg

2xxx Al-Cu 6xxx Al-Si-Mg

3xxx Al-Mn 7xxx Al-Zn

4xxx Al-Si 8xxx Al-nguyén to khéc

Hop kim nhém dic ciing ¢6 4 chir sé song trude sb cudi (thudng 12 s6 0) c6 ddu chdm ()

1xx.0 Nhom sach thuong pham
2xx.0 Al-Cu

3xx.0 Al-Si-Cu (Mg)

4xx.0 Al-Si

5xx.0 Al-Mg

7xx.0 Al-Zn

8xx.0 Al-Sn

Déi v6i hop kim dong ngudi ta dung hé thong CDA (Copper Development Association):

1xx Khoéng nho hon 99% Cu (ri€ng 19x 16n hon 97% Cu)
2XX Cu-Zn (latdng)

3xx Cu-Zn-Pb

4xx Cu-Zn-Sn

5xx Cu-Sn

60x — 64x | Cu-Al va Cu-Al-nguyén t6 khéc
65x — 69x | Cu-Si va Cu-Zn-nguyén t6 khéc
7xx Cu-Ni va Cu-Ni-nguyén t6 khic

Ngoai cdc td chirc tiéu chudn trén, & M§ con hang chuc céc to chuc khdc ciing ¢6 ky hiéu riéng
vé vat lidu kim loai, do vy viéc phan biét chiing rat khé khan. Xuét phét tir y mu6n c6 mot ky hiéu
thdng nhat cho mdi thanh phan cu thé, SAE va SATM tur 1967 da dua ra h¢ thong sO thong nhét UNS
(Unified Numbering System) trén co so cua nhiing s trong cdc ky hi¢u truyén thong UNS gom 5 con
sO va chir dung dau chi loai vat liéu, & ddy chi gidi thiéu mot s6: A — nhoém, C - dong, F — gang, G —
thép cacbon va thép hop kim, H — thép bao dam do tham toi, S — thép khong gi va chiu nhiét, T — thép
dung cu.

Trong s6 nim con s6 d6 s& c6 nhém ba - bdn con sé (dau hay cudi) 14y tir cdc ky hiéu
truyén thdng ké trén (trir gang, thép dung cu).

Vi dy, UNS G 10400 xuat phat tir AISI/SAE 1040 (thép 0,40%C), UNS A 91040 xuat phat tir
AA 1040 (hop kim nhom bién dang c6 99,40% Al).

Nhdt Ban chi dung mot tiéu chuan JIS (Japanese Industrial Standards), véi dac diém 1a dung
hoan toan hé do dudng quéc té, cu thé 1a ung suit theo MPa.

Tat ca cac thép déu duogc bat dau béng chir S.

Thép cén théng dung duoc ky hiéu bang sb chi gidi han bén kéo hay gi01 han chay thip nhat
(tuy tung loai). SS — thép can thuong c6 tic dyng chung, SM — thép can lam két cau han, néu thém chir
A 1a SMA — thép chéng dn mon trong khi quyén, SB — thép tim lam ndi hoi.



Thép cacbon dé ché tao mdy: SxxC hay SxxCK trong d6 xx chi phan van cacbon trung binh
(chit K & cubi 12 loai ¢6 chét lugng cao: lugng P, S khong 16n hon 0,025%).

Thép hop kim dé ché tao may gém hé thdng chit va sb:

+ Bit ddu bang SCr — thép Cr, SMn — thép Mangan, SNC — thép niken-crom, SNCM —
thép nikel-crdm-mdlipden, SCM — thép crdm-mdlipden, SACM — thép nhdm-crém-mdlipden, SMnC —
thép mangan-crom,;

+ Tiép theo 12 ba chir sb trong d6 hai chit s6 cudi ciing chi phan van cacbon trung binh.

Thép dé cat duoc ky hiéu bang SUM, thép dan hdi SUP, thép 6 1an — SUJ va so thir tu.

Thép dung cu bat ddu bang SK va sé thir ty:

SKx — thép dung cu cacbon

SKHx — thép gi6

KSx — thép 1am dao cit va khudn dap ngudi

SKD va SKT - thép lam khuon dap néng, dic ap luc.

Thép khong gi duoc ky hiéu bang SUS va sb tiép theo trung véi sb caa AISIL thép chiu nhiét
duogc ky hiéu bang SUH.

Gang x4m duoc ky hiéu biang FCxxx, gang cau FCDxxx, gang déo 161 den — FCMBxxx, 161
trang FCMWxxx, peclit - FCMPxxx, cac sO XXX deu chi gidi han bén.

Céc hop kim nhdm va déng c6 nhém 1ay s6 theo AA va CDA véi phia trude ¢6 A (chi nhom),
C (chi dong).

Phép va Duc c6 tiéu chuan AFNOR (Association Franccaise de NORmalisation) va DIN
(Deutsche Institut fur Normalisierung), ching c6 nhiéu nét giéng nhau.

Phép, Ptc ciing nhu cic nude trong lien minh chiu 4u EU dang trén qu4 trinh nhat thé hod kinh
té ciing nhu tiéu chuan. Hién nay cic nudc trong EU da dung chung tiéu chuan EN 10025 — 90 vé thép
can thong dung 1am két ciu xay dung voi cdc méc Fe 310, Fe 360, Fe 430, Fe 510, Fe 590 (sb chi do
bén kéo theo MPa).

Thép cacbon dé ché tao mdy dugc ky hiéu theo sé phan van cacbon trung binh. Vi du, vdi thép
c6 khoang 0,35%C AFNOR ky hi¢u 1a C35 hay XC35 (méc sau c6 dao dong thanh phén hep hon), DIN
ky hi¢u C35 hay CK35.

Thép hop kim thap (loai khong c6 nguyén t6 nao vuot qud 5%) dugc ky hi¢u theo trat ty sau:

- Hai chit s6 dau biéu thi lrong cacbon trung binh theo phan van;

- Liét k& cdc nguyén to hop kim: DIN dung chinh ky hiéu héa hoc, con AFNOR diing
céc chtr céi: C cho crdm, N cho niken, M cho mangan, S cho silic, D cho molipden, W cho volfram, V
cho vanadi;

- Liét ké luong cdc nguyén té hop kim theo trat ty, sau khi da nhan sé phan trim véi 4 (d6i voi
Mn, Si, Cr, Co, Ni) va véi 10 (déi véi cac nguyén td con lai). Vi du: 34 CD4 ctia AFNOR va 34CrMo 4
cua DIN c6 khoang 0.34%C, khoang 1% Cr va khoang 0.10%Mo.



Bing doi chiéu mét sé6 mdc thép, gang ciia cdc nwéc
TCVN I'OCT GB UNS AISI/SAE | JIS AFNOR DIN BS
C45 45 45 G10450 | 1045 S45C X45 C45 06A45
40Cr 40X 40Cr G51400 | 5140 SCrd440 42C4 42C4 530A40
OL100Cr2 IX15 GCrl5 G52986 | 42100 SuUJ2 100C6 100C6 535A99
20Cr13 20X13 2X13 S42000 | 420 SUS420J1 | Z20C13 X20Cr13 420829
08Cr18Nil0 | 08X18H90 0Cr18Ni9 | S30200 | 304 SUS304 Z77CN18.09 | X15Cr-Nil8 | 304S31
CD100 Y10 T10 T72301 | W109 SK4 Y1-90 10 -
210Cr12 X12 Crl2 T30403 | D3 SKD1 7200C12 C105W1 BD3
80U18Cr4V | P18 WI18CrdV | T12001 | T, SKH2 Z3OWCV X210C12 BT1
----------- 18-04-01 S 18-0-1
ASTM
CT34 Cr, A2 - 36 SS330 F3360 Fe360 Fe360
GX28-48 Cu30 HT300 F12803 | No40 FC300 FGL300 GG30 260
GC50-2 Bu50 QT500-7 F33800 | 8055-06 FCD500 FGS500-7 GGGS50 B500/7

Thép hop kim cao (loai ¢ it nhit mot nguyén td vuot qud 5%) thi trude ky hiéu c6 chit Z
(AFNOR), X (DIN) va luong nguyén t6 hop kim déu biéu thi ding theo phan tram. Vi du, Z20C13
(AFNOR), X20 Cr13 (DIN) la méc thép khong gi c6 khoang 0.20% C va khoang 13%Cr.

AFNOR ky hi¢u gang xdm bang FGLxxx, gang cau bang FGSxxx- -xx va gang déo MBxxx-xx,
trong d6 nhém ba con sé dau chi gioi han bén kéo theo Mpa, nh6m hai con s6 sau chi d6 gidn dai (%).

DIN ky hiéu gang xdam bang GGxx, gang ciu bang GGGxx va gang déo 161 den GTSxx-xx,

gang déo 15i traing GTWxx-xx v6i cdc s6 biéu thi giéi han bén theo kG/mm? va do gian dai (%).

Anh véi tiéu chuan BS (British Standard) ky hiéu thép va gang nhu sau:
Thép dugc ky hié¢u bang h¢ thong chit va so:

- Ba con s6 dau chi loai thép;

- M6t chi: A, M, H ( trong d6 H chi thép dam bao do tham t6i);
- Hai con s6 sau cung chi phan van cacbon.
Gang xdm ky hiéu bang xxx, gang cau bang xxx/xx, gang déo 16i den bang Bxx-xx, gang déo
16i trang bang Wxx-xx, gang déo peclit bang Pxx-xx, trong d6 nhém sd thir nhit chi giwdi han bén kéo
theo Mpa hay kG/mm? tiry theo ¢6 ba hay hai con s6, nhém thir hai chi d6 gidn dai theo %.
Thép khong gi dugc ky hiéu biang xxxSxx, trong d6 xx ldy theo AISI.




PHU LUC

1 - Thanh phan héa hoc ciia cdc mdc thép cacbon chit lwong thuong phdn nhém B
2 - Thanh phan héa hoc va co tinh ciia nhém thép két ciu cacbon chit luwong tét

3 - Thanh phan héa hoc va co tinh ciia thép xdy dung hop kim thdp

4 - Thanh phan héa hoc cia cdc thép thim cacbon

5 - Thanh phan héa hoc ciia mot sé thép héa tot

6 - Thanh phin héa hoc ciia thép dan héi

7 - Thanh phén héa hoc va co tinh ciia thép dé cit

8 - Mt 56 logi thép dung cu chinh ciia My (Tiéu chuin SAE/AISI)

9 - Thanh phan héa hoc ciia mét sé thép dung cu hop kim théip

10 - Thanh phan héa hoc ciia mét sé logi thép gio

11 - Thanh phin héa hoc ciia mét sé thép khuon dap ngudi

12 - Thanh phéan héa hoc ciia mét sé thép khuén ddp néng

13 - Thanh phéan héa hoc va co tinh ciia mét sé loai thép khong gi

14 - Mét sé mdc gang thong dung (Theo tiéu chuin ASTM)

15 - Ky higu, cong dung ciia mét sé dong dé (TCVN 1659-75)

16 - Thanh phéan, ky hiéu ciia mét sé latong theo TCVN va CDA

17 - Thanh phan, ky hiéu ciia mot sé brong theo TCVN va CDA

18 - Ky hiéu va trang thdi gia cong hop kim nhom cia Nga, My va Canada

19 - Tiéu chudn ky hiéu hop kim nhém theo Aluminum Association

20 - Bang quy déi thanh phan, ky hiéu mét sé HK nhom theo TCVN va Aluminum Association (AA)




1 - Thanh phan héa hoc ciia cic méc thép cacbon chit lwong thudng phan nhém B

oy Si trong thép, % S.% | P,%
Micthep | C % Mn, % 7S5 T Niralang | Lang Khong qué
BCT31 <0.23 - - - - 0.06 0.06
BCT33 | 0.06-0.12 | 0.25-0.50 | 0.05 | 0.05-0.17 | 0.12-0.30 0.05 0.04
BCT34 | 0.09-0.15 | 0.25-0.50 | 0.05 | 0.05-0.17 | 0.12-0.30 0.05 0.04
BCT38 | 0.14-0.22 | 0.30-0.65 | 0.07 | 0.05-0.17 | 0.12-0.30 0.05 0.04
BCT42 | 0.18-0.27 | 0.40-0.70 | 0.07 | 0.05-0.17 | 0.12-0.30 0.05 0.04
BCT51 0.28-0.37 | 0.50-0.80 - 0.05-0.17 | 0.15-0.35 0.05 0.04
BCT61 | 0.38-0.49 | 0.50-0.80 - 0.05-0.17 | 0.15-0.35 0.05 0.04
2 - Thanh phan héa hoc va co tinh ctia nhém thép két cdu cacbon chét luong tdt
Co tinh sau khi thuong hoa A
Mac Ob, 00.2, 55, ‘P, DQ f:ung o 2
thép C, % Mn, % MPa | MPa % % HB sauu, HB | kJ/m
> < >
C8 | 0.05-0.12 | 0.35-0.65 | 320 | 200 | 33 60 131 - -
C10 | 0.07-0.14 | 0.35-0.65 | 340 | 210 | 31 55 143 - -
C15 | 0.12-0.19 | 0.35-0.65 | 380 | 230 | 27 55 149 - -
C20 | 0.17-0.24 | 0.35-0.65 | 420 | 250 | 25 50 163 - -
C25 | 0.22-0.30 | 0.50-0.80 | 460 | 280 | 23 50 170 - 900
C30 | 0.27-0.35 | 0.50-0.80 | 500 | 300 | 21 45 179 - 800
C35 | 0.32-0.40 | 0.50-0.80 | 540 | 320 | 20 45 207 - 700
C40 | 0.37-0.45 | 0.50-0.80 | 580 | 340 19 40 217 187 600
C45 | 0.42-0.50 | 0.50-0.80 | 610 | 360 16 40 229 197 500
C50 | 0.47-0.55 | 0.50-0.80 | 640 | 380 14 35 241 207 400
C55 | 0.52-0.60 | 0.50-0.80 | 660 | 390 13 - 255 217 -
C60 | 0.57-0.65 | 0.50-0.80 | 690 | 410 12 35 255 217 -
C65 | 0.62-0.70 | 0.50-0.80 | 710 | 420 10 30 255 229 -
C70 | 0.67-0.75 | 0.50-0.80 | 730 | 430 9 30 269 229 -
C75 | 0.72-0.80 | 0.50-0.80 | 1100 | 900 7 30 285 241 -
C80 | 0.77-0.85 | 0.50-0.80 | 1100 | 950 6 30 285 241 -
C85 | 0.82-0.90 | 0.50-0.80 | 1150 | 1000 | 6 30 302 255 -
Ghi chii:
- Céc méc déu chira 0.17-0.37 %Si;
- Mau thir ¢6 dudng kinh va chiéu day nhé hon 80 mm;
- Do dai va dap cic thép thir ¢ trang thai héa tt;
- Co tinh cta cdc thép C75, C80, C85 ciing thir & trang thai héa tot (T6i va ram cao)




3 - Thanh phan héa hoc va co tinh cua thép xay dung hop kim thap

Thanh phan céc nguyén td, % Co tinh
Mic thép . . Gb, | Goo, | O,
C Si Mn Cr khéc MPa | MPa | %
19Mn 0.16-0.22 | 0.2-04 | 0.7-1.1 <0.3 490 | 340 | 22
09Mn?2 <0.12 0.2-04 | 1.5-1.8 <0.3 470 | 340 | 21
14Mn2 0.12-0.18 | 0.2-0.4 | 1.2-1.7 <0.3 470 | 340 | 21
17MnSi 0.14-0.20 | 0.4-0.6 | 1.2-1.6 <0.3 520 | 350 | 23
14CrMnSi | 0.11-0.16 | 0.4-0.7 | 0.9-1.3 | 0.5-0.8 500 | 350 | 22
e 0.5-0.8Ni
15CrSiNiCu | 0.12-0.18 | 0.4-0.7 | 0.4-0.7 | 0.6-0.9 0.2-0 4Cu 350 | 21
35CrSi 0.30-0.37 | 0.6-0.9 | 0.8-1.2 <0.3 600 | 14
18Mn2Si 0.16-0.20 | 0.6-0.9 | 1.2-1.6 <0.3 600 | 14
4 - Thanh phan héa hoc cua cdc thép thim cacbon
(o Thanh phan cic nguyén to, %
Méc thép C Cr Ni Mn Khic
C10 0.07-0.14 <0.25 <0.25 0.35-0.65
C20 0.17-0.24 <0.25 <0.25 0.35-0.65
15Cr 0.12-0.18 | 0.70-1.00 - 0.40-0.70
20Cr 0.17-0.23 | 0.70-1.00 - 0.50-0.80
15CrV 0.12-0.18 | 0.80-1.00 - 0.40-0.70 0.06-0.12V
20CrNi 0.17-0.23 | 0.45-0.75 | 1.00-1.40 | 0.40-0.70
12CrNi3A 0.09-0.16 | 0.60-0.90 | 2.75-3.15 | 0.30-0.60
12Cr2Ni4A 0.09-0.15 | 1.25-1.65 | 3.25-3.65 | 0.30-0.60
18Cr2Ni4MoA | 0.14-0.20 | 1.35-1.65 | 4.00-4.40 | 0.25-0.55 | 0.03-0.04Mo
18CrMnTi 0.17-0.23 | 1.00-1.30 - 0.80-1.00 0.03-0.09Ti
25CrMnTi 0.22-0.29 | 1.00-1.30 - 0.80-1.00 0.03-0.09Ti
30CrMnTi 0.24-0.32 | 1.00-1.30 - 0.80-1.00 0.03-0.09Ti
25CrMnMo 0.23-0.29 | 0.90-1.20 - 0.90-1.20 | 0.20-0.30Mo
5 - Thanh phan héa hoc ctia mot sb thép héa tét
L Thanh phan cdc nguyén to, %
Mdc thép C Cr Mn Si Ni Khic
C40 0.37-0.44 <0.25 <0.8 <0.37 <0.25
C45 0.42-0.49 <0.25 <0.8 <0.37 <0.25
40Cr 0.36-0.44 | 0.80-1.10 | <0.8 <0.4 <0.3
40CrB 0.37-0.45 | 0.80-1.10 | <0.8 <0.4 <0.3 0.002-0.005B
40CrMnB 0.37-0.45 | 0.80-1.10 | 0.7-1.0 | <0.4 <0.3
30CrMnSi 0.28-0.35 | 0.80-1.10 | 0.8-1.1 | 0.9-1.2 <0.3
40CrNi 0.36-0.44 | 0.45-0.75 <0.8 <0.4 1.0-1.4
40CrNiMo 0.37-0.44 | 0.60-0.90 | <0.8 <0.4 1.2-1.6 | 0.15-0.25Mo
. 0.03-0.09Ti
40CrMnTiB | 0.38-0.45 | 0.80-1.10 | 0.7-1.0 | <0.4 <0.3 0.002-0.005B




38CINI3MoV | 0.33-042 | 1.20-1.50 | <0.8 | <04 | 3.03.4 | 0-33:045Mo

0.1-0.2V
6 - Thanh phan héa hoc cua thép dan hoi
C Thanh phan cic nguyén to, %
Mic thep C Mn Si Cr Khac
C70 0.67-0.75 | 0.5-0.8 | 0.17-0.37 | <0.25
65Mn 0.62-0.70 | 0.9-1.2 | 0.17-0.37 -
60Si2 0.57-0.65 | 0.6-0.9 | 1.50-2.0 -
60SiMn 0.55-0.65 | 0.8-1.0 | 1.30-1.80 -
50CrV 0.46-0.54 | 0.5-0.8 | 0.17-0.37 | 0.8-1.1 0.1-0.2V
60Si2CrA | 0.56-0.64 | 0.5-0.8 | 1.40-1.80 | 0.7-1.0
60Si2Ni2A | 0.56-0.64 | 05-0.8 | 1.40-1.80 | - | 1.4-1.7Ni
7 - Thanh phan héa hoc va co tinh cta thép dé cit
o Thanh phan héa hoc, % Co tinh
Mic th =
acther e Mn S P 6, MPa | 8,% | ¥, % | HB

125 0.08-0.16 | 0.60-0.90 | 0.08-0.20 | 0.08-0.15 | 420-570 22 36 | 160
20S 0.15-0.25 | 0.60-0.90 | 0.08-0.12 <0.06 460-510 20 30 | 168
30S 0.25-0.35 | 0.70-1.00 | 0.08-0.12 <0.06 520-670 15 25 | 185
40MnS | 0.35-0.45 | 1.20-1.55 | 0.18-0.30 <0.05 600-750 14 20 | 207

8 - Mot s6 loai thép dung cu chinh ciia My (Tiéu chuidn SAE/AISI)

Ll(q);l}:ihé?lp ’ Thanh phan cic nguyén tb Cong dung
C |Mn| C | V] W |[Mo| Co | Khic
W — thép t6i nwée - Dung cu gia cong
-W1 0.6-1.4 - - - - - - - gd, dung cu cam
tay, dung cu chiu va
-W2 0.6-14 | - - 025 - - - - dap ¢ nhiét do
thuong,...
S- Thép chiu va dap
-S1 0.5 - 1.5 2.5 - - - - Dung cu thuy luc,
-S2 055 [08] - - - | - ] 04 | 2Si |kéo,khuon dau,...
Thép lam viéc & nhiét do thdp (O, A, D):
O — Thép t6i dau
-01 0.9 10| 05 - - - - - | Dung cu cat, khuén
-02 0.9 1.6 - - - - - - dap nguoi
A- Thép t6i trong khong khi
-A2 1.0 - 5.0 - - | 1.0 - - | Lo kéo soi, truc cén
-A4 1.0 2.0 1.0 - - 1.0 - - nho
D — Thép cacbon va crom
D2 | 15 | - | 120] - |[10]10] - - | Truc cén, khuon dap




D3 [ 225 | - [ 120] - ] - J10] - | - |ngudi calp,...
H — Thép lam viéc ¢ nhiét do cao
-H10 0.40 - 325 | 04 - 2.5 - - Khuén ép kim loai
-H21 0.35 - 3.5 - 0.9 - - - (Al, Mg). khuodn
HA2 | 060 | - | 40 [ 20| - |80 - .| dde khuon - ren-
dap,...
T- Thép gi6 ho volfram
-T1 0.75 - 4.0 1.0 | 18.0| - - - Dao tién, phay, bao,
-T6 0.80 - 4.5 1.5 120.0| - 12 - miii khoan,...
M- Thép gio ho W va Mo
-M1 0.80 - 41 | 10]15] 8.0 - - | Dung cu cét nhanh,
-M2 0.90 - 4.0 20 | 6.0 | 5.0 - - ¢6 tinh chdng mai
-M30 0.80 - 20 | 1.25] 2.0 | 0.8 5.0 - mon rat cao
P — Thép lam khuon ép Polyme
-P1 0.17 - 2.0 - - 0.2 - 0.5Ni | Dung cu ép dun
-P2 0.10 - 2.6 - - - - 1.25Ni | nhva,...
9 - Thanh phan héa hoc ctia mét s6 thép dung cu hop kim thip
Mic thép Thanh phan cic nguyén t6, %
C Cr Mn Si \
130Cr05 1.25-1.40 0.40-0.60 - <0.35 -
100Cr2 0.95-1.10 1.30-1.60 - <0.35 -
90CrSi 0.85-0.95 0.95-1.25 - 1.20-1.60 -
90Mn?2 0.85-0.95 - 1.5-1.7 | - -
140CrW5 1.25-1.50 0.40-0.70 - <0.30 4.5-5.5
10 - Thanh phan héa hoc ctia mot sb loai thép gi6
Mic thép Thanh phan céc nguyén tb, %
C | Cr | W |V Mo | Co
Nhém thép gié c6 nang suit cit binh thuong
80W18Cr4VMo 0.70-0.80 |3.8-44 |17.0-18.5|14-14 | <1 -
90W9Cr4V2Mo 0.85-095 |3.8-44 |85-10.0 |2.0-2.6 <1 -
85W12Cr3V2Mo 0.80-0.90 |3.1-3.6 |12.0-13.0 | 1.5-1.9 | <1 -
85SW6Mo05Cr4 V2 0.80-0.88 | 3.8-44 |5.5-6.5 1.7-2.1 | 5.0-5.5 | -
145U9V5Cr4Mo 1.40-1.50 |3.8-44 ]9.0-10.5 |4.3-5.1 |<1 -
Nhém thép gi6 c6 ning suét cao
90W18Cr4V2Mo 0.85-0.95 |3.844 |17.5-19.0 | 1.8-24 | <1 -
95W9Co05Cr4V2Mo 0.90-1.00 |3.8-44 ]9.0-10.5 |2.0-2.6 |<1 5.0-6.0
95W9Co010Cr4V2Mo | 0.90-1.00 |3.8-44 |9.0-10.5 |2.0-2.6 | <1 9.5-10.5
150W10Co5V5Crd4Mo | 1.45-1.55 |4.0-4.6 | 10.0-11.5 | 4.3-5.1 | <1 5.0-6.0
160W12Co5V4Cr4Mo | 1.55-1.65 |4.0-4.6 | 12.0-13.5 | 4.3-5.1 | <1 5.0-6.0
90W18Co5Cr4V2Mo | 0.85-0.95 |3.8-44 |17.5-19.0 | 1.8-24 | <1 5.0-6.0
130W14V4CrdMo 1.20-1.30 | 4.0-4.6 | 13.0-14.5 | 3.4-4.1 [ <1 -
90W6Mo05C05Cr4V2 | 0.85-0.95 |3.8-44 |5.5-6.5 1.7-2.1 | 5.0-5.5] 5.0-6.0




11 - Thanh phan héa hoc ctia mét s6 thép khudn dap ngudi

Mic thép Thanh phan cic nguyén to, %

C Cr \\ Mn Si Khiéc
100CrWMn 0.90-1.05 ] 0.9-1.2 1.2-1.6 | 0.8-1.1 | <04 -
100CrWSiMn | 0.90-1.05 | 0.6-1.1 0.5-0.8 | 0.6-0.9 | 0.65-1.0 | 0.05-0.15V
210Cr12 2.00-2.20 | 11.5-13.0 | - <035 | <04 -
160Cr12Mo 1.45-1.65 | 11.0-12.5 | - <035 | <04 0.4-0.6Mo
130Cr12V 1.25-1.45 | 11.0-12.5 | - <035 | <04 0.7-0.9V
110Cr6WV 1.05-1.15 | 5.5-6.5 1.1-1.5 | <045 |<0.35 0.5-0.8V
40CrSi 0.34-0.45 | 1.3-1.6 - <040 |[1.2-1.6 |-
40Crw2Si 0.35-0.44 | 1.0-1.3 2.0-2.5 <040 |0.6-09 |-

12 - Thanh phan héa hoc ctia mot sb thép khudn dap néng
Mic thép Thanh phan céc nguyén tb, %

C Mn Cr W (Mo) Ni (Si) \%
50CrNiMo 0.50-0.60 | 0.50-0.80 | 0.5-0.8 | (0.15-0.3) | 1.4-1.8 -
S0CrNiW 0.50-0.60 | 0.50-0.80 | 0.5-0.8 | 0.4-0.7 1.4-1.8 -
50CrMnMo 0.50-0.60 | 1.20-1.60 | 0.6-0.9 | (0.15-0.3) | - -
30Cr2W8V 0.30-0.40 | 0.15-0.40 | 2.2-2.7 | 7.5-8.5 - 0.2-0.5
40Cr2W5MoV | 0.35-0.45 | 0.15-0.40 | 2.2-3.0 | 4.5-5.5 - 0.6-0.9
40CrSW2VSi | 0.35-0.45 | 0.15-0.40 | 4.5-5.5 | 1.6-2.2 (0.8-1.2) |0.6-0.9

13 - Thanh phan héa hoc va co tinh ciia mot s6 loai thép khong gi
Sb hiéu thép | Thanh phan cic nguyén t6 Trang Co tinh, J,
(SAE/AISI) théi MPa %

C | Cr | Ni | Khac 0p.2 ‘ Op
Loai Mactenxit
410 <0.15 125 |- - Toi va 700 | 1000 | 20
420 >(0.15 13.0 |- - ram & 1375 | 1760 | 10
440B 0.75-095 |17.0 |- - 400°C 1900 | 1950 | 3
Loai Ferit
405 <0.08 13.0 |- 0.2Al u 275 1450 |25
430 <0.12 17.0 |- - 345 1650 |25
446 <0.20 25.0 |- <0.25N 350 |560 |20
Loai Austenit
301 <0.15 170 |70 |- u 275 | 750 |50
304 <0.08 190 (9.0 |- 250 | 580 |55
316 <0.08 17.0 |[12.0 | 2.5Mo 290 | 580 |50
316-L <0.03 17.0 |12.0 | 2.5Mo 260 | 550 |50
347 <0.08 18.0 | 11.0 | Nb hodc 275 | 655 |45

Ta>10%C
Loai héa cimg tiét pha
361(17-7PH) | 0.09 170 7.0 |1.2Al | Héa gia [ 1150 | 1650 | 6




14 - M6t s6 mac gang thong dung (Theo tiéu chuan ASTM)

Maic gang | Ky hiéu Gi61 han Gi61 han bodéo | Bocung | Méc tuong duong
tiéu chuan bén kéo min chay min min, % max, HB | theo tiéu chuin Lién
X0 cli
ksi |MPa |ksi | MPa
Gang xam
No.20B* | A48 20 138
No.25B A48 25 172 C 8-36
No.30B A48 30 207 C 1-40
No.35B A48 35 241 C4-44
No.40B A48 40 276 C 8-48
No.45B A48 45 310 C2-52
No.50B A48 50 345 C 5-56
No.55B A48 55 379 C 8-60
No.60B A48 60 414
Gang ciu
32510 A 47-84 50 32.5 10 156
35018 A 47-84 53 35 18 156
22010 A47M-90 340 220 |10 156
40010 A220-88 60 40 10 149-197
45008 A220-88 65 45 8 156-197
45006 A220-88 65 45 6 156-207
50005 A220-88 70 50 5 179-229
60004 A220-88 80 60 4 197-241
70003 A220-88 85 70 3 217-269
80002 A220-88 95 80 2 241-285
90001 A220-88 105 90 1 269-231
280M10 | A220M-88 400 280 | 10 149-197 | B 0-10
310M8 A220M-88 450 310 |8 156-197
310M6 A220M-88 450 310 | 6 156-207
340MS5 A220M-88 480 340 |5 179-229 | B 5-5
410M4 A220M-88 550 410 |4 197-241
480M3 A220M-88 590 480 |3 217-269
550M2 A220M-88 650 550 |2 241-285
620M1 A220M-88 720 620 |1 269-231
Gang déo
0-40-18 A 536-84 60 414 | 40 276 | 18
5-45-12 A 536-84 65 448 | 45 310 | 12
0-55-06 A 536-84 80 552 | 55 379 |6.0
10-70-03 | A 536-84 100 | 689 |70 483 | 3.0
10-90-02 | A 536-84 120 | 827 |90 621 |2.0

Ghi chii: Sau céc ky hiéu méc gang c6 thé c¢6 cdc chir cdi A, B, C, S phu thudc vao duong kinh mau
thu, ¢ day, B trng v&i mau c¢6 duong kinh 1a 30.5 mm.




15 - Ky hiéu, céng dung ctia mot s6 dong do (TCVN 1659-75)

) Ham lugng % Ung dung
STT | Mic Cu Bi Pb | O P | Tong

1 | Cu99.99 | 99.99 | 0.0005 | 0.001 | - | 0.001 | 0.01 | Lam day dan dién

2 | cu99.97 | 9997 | 0001 |0004| - | 0.002 | 0.03 | LAm ddy dan hodc ché tao
hop kim chat lugng cao

3 | Cu99.95 | 99.95 | 0.001 |0.004| 0.02 | 0.002 | 0.5 | NhuCu99.97

4 | Cu99.90 | 99.90 | 0.001 |0.005| 005 | - 0.1 |Lam day dan di¢n ché tao
brong khong Sn

5 | Cu99.90 | 99.90 | 0.001 |0.005| 0.01 | 0.04 | 0.1 | NhuCu99.90

16 - Thanh phén, ky hi¢u ctia mot $6 latong theo TCVN va CDA

Tén . Ky hicu — Thanh phén, %
Latong LCuZn30 260 30Zn
Latong LCuZn40 280 40Zn

Latong hai quan LCuZn29Sn1 464 297n-1Sn
Latong LCuZn38All1Fe - 387Znl1AlFe
Latong LCuZn29Sn1Pb3 - 29Zn1Sn3Pb
Mayso LCuZn27Nil8 770 277Zn18Ni

17 - Thanh phan, ky hiéu ciia mot s6 brong theo TCVN va CDA
STT VN Ky higu DA Thanh phén, %

1 BCuSn5P0.15 - 5Sn-0.1P

2 BCuSn5Zn5Pb5 836 5Sn-5Zn-5Pb
3 BCuAl5 - 5Al

4 BCuAI9Fe4 952 9Al-4Fe

5 BCuPb30 - 30Pb

6 BcuBe2 172 1.9Be-0.2Co

18 - Ky hiéu va trang thai gia cong hgp kim nhém cua Nga, My va Canada

Nga My, Canada
Ky hiéu | Y nghia Ky hiéu | Y nghia
Hop kim nhém bién dang Hop kim nhém bién dang va diic
M U mém F Trang thai phoi tho
T T61 va hoa gia ty nhién O U va két tinh lai
T1 T61 va hda gia nhan tao H Trang théi bién dang
H Bién cung H11 Bién dang v&i muc bién cung nho
Bién cing khong hoan toan
H1 Bién ctng manh H12 Bién dang v6i mirc % bién ctng
TH T6i, héa gia ty nhién, bién cling Hl4 Bién dang v6i mirc ¥4 bién cing
TI1H Tbi, bién cling, héa gia nhin tao H16 Bién dang v6i mirc % bién ctng
TI1HI T6i, bién cimg 20%, héa gia nhan HI18 Bién dang v&i mirc 4/4 bién cimg




| tao
Hop kim nhom diic H19 Bién dang voi mirc bién ctng rat 1on
T1 Hoéa gia nhan tao sau dic H2X Bién dang tiép theo 1 hoi phuc (X=2..9)
T2 U H3X Bién dang tiép theo 6n dinh héa (X=2..9)
T4 To61 T1 Tbi sau bién dang néng, héa gia ty nhién
TS T6i, héa gia mot phan T3 T6i, bién dang ngudi, héa gia ty nhién
T6 Tbi, héa gia héa bén cuc dai T4 Giong T3 nhung khong c6 bién dang
ngudi
T7 Tbdi, héa gia 6n dinh TS Gidng T1 nhung héa gia nhén tao
T8 Tbi, héa gia bién mém (qua héa gia) | T6 Giong T4 nhung héa gia nhan tao
T7 Gidng T6 nhung héa gia
T8 Tbi sau bién dang néng, héa gia nhan tao
T9 T61, hda gia nhan tao, bién dang ngudi

19 - Tiéu chuan ky hiéu hop kim nhém theo Aluminum Association

Hop kim nhoém bién dang Hop kim nhém dic

He¢ thong hop kim Loai ky hiéu Heé thong hop kim Loai ky hiéu
Al>99% 1000 Al sach cong nghiép 100.0
Al-Cu va Al-Mg-Cu 2000 Al-Cu 200.0
Al-Mn 3000 Al-Si-Mg va Al-Si-Cu 300.0
Al-Si 4000 Al-Si 400.0
Al-Mg 5000 Al-Mg 500.0
Al-Mg-Si 6000 Al-Zn 700.0
Al-Zn-Mg va Al-Zn-Mg-Cu 7000 Al-Sn 800.0
Al-Céc nguyén tb khic 8000

20 - Bang quy ddi thanh phan, ky hiéu mét sé HK nhom theo TCVN va Aluminum Association (AA)

o . Ky hiéu Thanh phan
HE hop kim TCVN [ AA
Hop kim bién dang
Al sach Al 99.60 1060 | 99.60 Al
Al cong nghiép | Al 99.00 1100 | 99.00 Al
Al-Cu AlCu4.4Mg0.5Mn0.8 2014 | 4.4Cu-0.5Mg-0.8Mn
Al-Cu-Mg AlCu4.4Mg1.5Mn0.6 2024 | 4.4Cu-1.5Mg-0.6Mn
Al-Mn AlMnl.2 3004 | 1.2Mn-0.12Cu
Al-Mg AlMgl.4 5050 | 1.4Mg
Al-Mg-Si AlMgl18Si0.6 6061 1Mg-0.6Si-0.2Cr-0.3Cu
Al-Zn-Mg AlZn4.5Mgl 4 7005 | 4.5Zn-1.4Mg-0.12Cr-0.4Mn-0.15Zr
Al-Zn-Mg-Cu | AlZn5.6Mg2.5Cu4.6 7075 | 5.6Zn-2.5Mg-1.6Cu
Hop kim diic
Al-Cu AlCu4.5Db 295.0 | 4.5Cu-1Si
Al-Si-Cu AlSi5.5Cu4.5b 308.0 | 5.5Si-4.5Cu
Al-Si-Mg AlSi7Mg0.3b 356.0 | 7Si-0.3Mg
Al-Si-Mg-Cu | AlSi12Mg1.3Cu4Mn0.6D | - 12Si-1.3Mg-2Cu-0.6Mn-1Ni-0.2Ti




