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F4R%ES R EN 10025 2004 S5 MM E ™ MM GB/T 1591199 S & W REL BRI
Bir.

RS GB/T 1591 — 19K B S HBELEHN).

5 GB/T 1591—1994 # L, ARMEL BT :

— ¥ R T HRAEREAEE;

——3¥mT Q500,Q550.Q620.Q690 MBEZ I, BN T Q295 BMER I

— BT WM ERIOHE, M T X% RFAF TR AR,

—HMT A BRYERBABER B HELARXRIE;

— B T MR RRE, R T WENHLE
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—RET &R RE;

— T &SN R T I RRE R .

EiFgdPEAKTLDSRE.

ZiEELLEAREABERAZRSAD.

AFEEFTEREAN . ERBRAERATD BE TV ABRENERE . FALAAERAA  HHRLL
A OIHAYHEAERAE HIEEERFREARAH.

FHEEITEEREANEE NEZR . ERE.BE . EWE.BREE. AL . DXR . BEFF.

AR BRI BT KRR A R AT L0
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KEERBELSEET

LI 1.

ZENETRASHBELAHANES RTHIVE. EERAKRE HRAER BRI K AR
BN SRR RIER .
AREBEHAT-BREWATRARKGSRERSHARNR NHF AN . AR%E.

2 REESIAXHE

FTHIXHFHESELARENTI AR ERERNEK. LREBANTSI AXH, XBEFRE
B A (R EERRE ARG ITRRIAE A TR, AT, KRR AR A R IR & R
REMFAXEHNETRA. LERE B HM5I AXE, KEFRABHTEERE.

GB/T 222 WMHRBLFERD LIFME

GB/T 223.5 #% MERMLESEMNNE ZTFRAEBRRISEEESE

GB/T 223.9 #MHKEEE HEEBRHNE BXESH/NXER

GB/T 223.12 KRB EUFNMTFTE BRRUIE-—FRBE_BAEENEHE

GB/T 223.14 WMEERAE&MFATTE EEAFXBREEENENSE

GB/T 223.16 HERAEUFNTTE TAREEEUEHKE

GB/T 223.19 WEREEUFINFTE FEHER-ZEPREXBOLERNeHE

GB/T 223.23 @WERE&E€ HRSEBHNE T_MESERERE

GB/T 223.26 PEKEE HETEMNNE RNRILSEEER

GB/T 223.37 REREEMLFELS T FTE RESE-RBECEENEXE

GB/T 223.40 REKEE HAEHNME FOIK SRR

GB/T 223.62 QPEKBRABESM%¥MHNFTE ZBRTRBEBRCEERNEHRE

GB/T 223.63 PERAESALFL/NTE RERAGOXEZRNZEEE

GB/T 223.67 HEEEE RMAIBHNE KHPEEDEKEE

GB/T 223.69 HERke4€ BIEBNNE BXPAREESASTER

GB/T 223.78 QPERESEALFMNTTE BREERLEERNEHSE

GB/T 228 £RE#¥ ZFEHAMKBIE(GB/T 228—2002,eqv ISO 6892:1998)

GB/T 229 &Rt XKk (GB/T 229—2007,ISO 148-1.2006 , MOD)

GB/T 232 &R#H HHMHRRITIE(GB/T 232—1999,eqv ISO 7438:1985)

GB/T 247 WEMAH X GBERFERIEHBH—KEE

GB/T 2101 HHRK. A HFERABRIEABEH—BRE

GB/T 2975 HMEMTH H¥UBRXRBREMERAFNH & (GB/T 2975—1998,
eqv ISO 377:1997)

GB/T 4336 BRENMPEAEM KEBEFRIEHEI & CERE)

GB/T 5313 JEBF 1 #5884 #% (GB/T 5313—1985,eqv ISO 7778:1983)

GB/T 17505 ™ B H—BBEARER (GB/T 17505—1998,eqv ISO 404,1992)

GB/T 20066 ALK 4B 25 i R A BBURE F 8l 4 07 ik (GB/T 20066—2006,ISO 14284
1
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1996,1IDT)
GB/T 20125 fEA&%M ZARTRHNUE HBRSFETRETRIDEHE
YB/T 081 & ARREN LS L 55K W B KA E R

3 RE\EMEX

3.1
AHLMEL % thermomechanical rolling
BATBAR—REREART, SRR URRRLERBRABNSFEERNALRITZ.
B ARG MRMAD 580 CARIEHAHBREMNREME. DRAXMWEMAD 580 CLAL, W5 d 7 #47 .
2 AR B RET QB ME S A KRS HHE K (LEAEK BEROEEEEXRBEKMEX.
3.2
IEX4.% normalizing rolling
BREBRER - RERE NS . EHNEAESEXGEREYNARNTZ.

4 BERTFHE

FAHRSHAREBRERENNEHEFE. ERBESE. RESE/FS =24, fln.
Q345D, K,
Q—HMBRBEN B FIEHTHEMLFER;
345—— J B 3 B 34 , SR fL MPa;
D—RESE N DL,
URBTERFREAREY miEtket, WE LARENRSE N ERREE N R (Z 1D HEBR5
RS, 8im.Q345DZ15,

5 RIS EREAWRE
Rt SME ER B SV DLAF 4 1 BEAR o A AL E .
6 BARER

6.1 MERLERSD

6.1.1 WMMSERA¥RAUEEMIDEFEE L1 HRE.

6.1.2 YBMEMAGLBRTEN, WPNUELSEH ALND. V. Ti FH—Fh. MARNELRETE
MAERRIEHEFEHSTE.

6.1.3 YRALBALAERREH,AL BAMF 0.020%.,

6..4 HHEAARIERFER 1 WHE, ML RIE, TRFEFTELEKIEIN. WRFFMA
ALNB. V. Ti # AFEAEANSE AR . AKX EBEAERH . AEACK S RN ERRIEHA R+
EH.

6.1.5 #MEEM Cr.Ni.CufERBRKITEM, LY BERKTF 0.30%, 4t 4Rk, Ff RFER 7 L7
EmAn, KEBNFAR 1 HRER b EBSN T PR E.

6.1.6 REEMIHERR, \TMA RE TR, A REMKERR 0.02%~0. 20 403K

6.1.7 ERIERHNFHEBERAEEERENHLT . EHS A MK C.Si.Mn LERSTRER
&4
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18D
LERI (REIEO/ %
B 5 RREE% P S Nb v Ti Cr Ni Cu N Mo B Als
C Si Mn
AKXKF AMF
C 0. 030 0.030
Q550 D <0.18 | <0.60 | <2.00 [ 0.030 | 0.025 | 0.11 | 0.12 | 0.20 | 0.80 | 0.80 | 0.80 | 0.015 | 0.30 | 0.004 | 0.015
E 0.025 | 0.020
C 0.030 0.030
Q620 D <0.18 | <0.60 | <2.00 [ 0.030 | 0,025 | 0.11 | 0.12 | 0.20 | 1.00 | 0.80 | 0.80 | 0.015 | 0.30 | 0.004 | 0.015
E 0.025 | 0,020
o 0.030 | 0.030
Q690 D <0.18 [ <0.60 [ <2.00 | 0.030 | 0.025 | 0.11 | 0.12 | 0.20 | 1.00 | 0.80 | 0.80 | 0.015 | 0.30 | 0.004 | 0.015
E 0.025 | 0.020

8 R EEHP.SEETRRE 0.005%, XP AWM EMTT N 0.045%,
b 2 4 4b BB ST R 40 A A B, 20(Nb+ V+Ti)<0. 22% ,20(Mo+Cr)<<0. 30% .

8002—16SL 1/49
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6.1.8 HMEBR AZRMUSKM, L LIRE BHAREZH, HBARYBENFSE 2 HRE,
BPUEX EXEH EXMEXREZREN, KRR YBREMFER 3 OME: GLAATMALH
(TMCP) R AL B B R B R KB AR Y BRENA AR 4 HWRE. RYB(CEVINHRAE
TR HRBAR (DR,

CEV = C+Mn/64 (Cr+ Mo+ V)/5+ (Ni+ Cu)/15

®2 AL PIRSTHAFPHRSR

(1)

RYB(CEV)/%
"5 ARBEREBE3 mm LHRRREE AWIRE>250 mm

Q345 <0.44 <0, 47 <0. 47

Q390 <0.45 <0, 48 <0. 48

Q420 <0.45 <0.48 <0. 48

Q460 <C0. 46 <0. 49 —

£ 3 EXEREE . ERME RRE KN LR
BLE(CEV)/%
w 5 AFRMEE<63 mm ABRBEE>63 mm~120 mm | AFEE>120 mm~250 mm

Q345 <0.45 <0, 48 <0. 48

Q390 <0. 46 <0. 48 <0. 49

Q420 <0. 48 <0. 50 <0. 52

Q460 <0. 53 <0. 54 <0. 55

R4 ARUUREL S (TMCP) 5 B AL L 5 In B AR 32 550 H 0 7R 24 1t
BYLECEV/%
* M AFREEE<63 mm AFMEE>63 mm~120 mm | AFKRMEE>120 mm~150 mm

Q345 <0.44 <0, 45 <0. 45

Q390 <0.46 <0. 47 <0. 47

Q420 <0. 46 <0, 47 <0, 47

Q460 <0. 47 <0. 48 <0. 48

Q500 <0.47 <0. 48 <0. 48

Q550 <0. 47 <0, 48 <0. 48

Q620 <0.48 <0.49 <0. 49

Q690 <0.49 <0, 49 <0. 49

6.1.9 FALBH B (TMCP)R AN A B B KAREXRAHHREIBERIKT 0. 12208, TRAR
EHORUBAE R (Pem) OB B S B PG RAT BT /R4, Pom BTSSR AT R R A AR ()3 H,
HENFEFRS HRE.
Pem = C+ Si/30 + Mn/20 + Cu/20 + Ni/60 4 Cr/20 4 Mo/15 + V/10 4 5B =sszeseee (2)

S4Lm W5 b » T 48 R AR Y BB SN SUUB R B 8 BT R i R AR, 2RI E B

5
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By aEEH—.
£5 FRUMHW(TMCP) 2 UL 3L 8 in B A R 7% 32 S5 05 Pem

R 5 Pem/%
Q345 <0. 20
Q390 <0. 20
Q420 <0. 20
Q460 <0. 20
Q500 <0. 25
Q550 <0. 25
Q620 <0. 25
Q690 <0. 25

6.1.10 &k . MNENLFERTAFRMENFE GB/T 222 BHE .
6. 1. 11 LM FEORGRUEREE T 1 v BR b1 o , FAk F R A BIAF& GB/T 5313 MIMLSE.
6.2 MEFH*E

R FEH BT RE, LRSS
6.3 THRE

FABF AR P2 R L IE K IE KCHL I 2R IE K B ok L #HU AR L 8 (TMCP) 2R #% DL %L i i |/ kR &
ZH.
6.4 NEHERI LK
6.4.1 HHRAK

WA BRI BN AT A R 6 KHME.
6.4.2 Ri(VEMLERAR
6.4.2.1 WHHEHNVE)MGHARNARBEM WG REBENFESR7HHAE.
6.4.2.2 BEANT 6 mm RELA/PT 12 mm RN A ERR, M RER TR 10 mmX
10 mmX55 mm BIERAERRE; YWNH AR U F B R R, MR A 10 mm X 7. 5 mm X 55 mm &
10 mmX 5 mmX 55 mm /AR FREBE, i BB R 2 AR /NTFER 7 REMAY 7505 502, B8R
RBAR T,
6.4.2.3 HFHMNMHRRERE—M 3 MARNEREHEETHE, AFRFE 1 MRRERTH
SEH B RIS TREMA 70%, B, AR —HRE ™ M LHER 3 M RARTRR, &5 6 MIRR
RERVARFHERFBETHAEHEH, AFF 2 MRENRRERBETHAEE AP RTFHREM
0% MR RAFE 1.
6.4.3 Z 4 B2 J e B T L 4R AR RLAF A GB/T 5313 MRLE .



N6 MHBMKLE

ErAL-Y e

PTFARKE@ER QK TEBRERERL/ UTAKREREEZ. QKR RABERL)/ WG ik RAY/Y%
MP; MPa N
M | REBESSR 2 ARREERZHE)
>16 mm | >40 mm | >63 mm{ >80 mm[>100 mm,>150 mn4>200 >250 mm{ >40 mm | >63 mm | >80 mm {>100 umJ>150 mml>250m1q >40 mm | >63 mm [>100 mm{>150 m—'{>250m
mm| ~ | ~ | ~ | ~ | ~ | ~ | ~ | ~ [<tomm| ~ | ~ | ~ | ~ | ~ | ~ |<t0m| ~ | ~ | ~ | ~ | ~
0mm | 63mm | 80 mm | 100 mm | 150 mm | 200 mm | 250 mm | 400 mm 63mm | 80 mm | 100 mm | 150 mm | 250 mm | 400 mm 63 mm | 100 mm { 150 mm | 250 mm | 400 mm
A
=20 ) 219 | =19 | =18 | =17
B — — _
470~ |470~ (470~ {470~ | 450~ | 450~
Q345 C =345 >>335|2>325]|2>315|>305| =>285| >275| =265
630 630 | 630 | 630 600 600
D 450~ | =21 | 220 | =20 | =19 | =>18
=265 =17
E 600
A
B
490~ {490~ {490~ |490~ | 470~
Q390 C =390{>370|>350(=>330(=>330| =310 — — — — — | 220|219 =>19} =18 | — —
650 | 650 | 650 | 650 | 620
D
E
A
B
520~ 520~ 520~ 520~ | 500~
Q420 C =>420|=>400|>3801 >>360| =360 |>340 — — — — — | =219 | =18 | =18 | =218 | — —
680 | 680 | 680 | 680 | 650
D
E
C
550~ | 550~ | 550~ | 550~ | 530~
Q460 D =>460]2>440| =>420|>>400] =400} >380] — — - — — | 2171216 | =16 | =16 | — —
720 | 720 | 720 | 720 | 700
E

800c—16S1 L/4D



;6

RAER

EITF A#%EEE(HE, 8 K) T HMRERE(RL/

T AKEKE(EE K MHEE R/

WG i (A / 70

MPa MP N
e | FRS% a AFREEE(HRZ,0K)
>16 mm| >40 mm | >63 om >80mm>100an>150m{>200 >250|ﬁ 40 mn| 63 mm | >80 mm [>100 m>150 mnf>250 >0 om >63mm>100um{>150mu{>250m
m| ~ | ~ | ~ | ~ | ~ | ~ | ~ | ~ |<tomml ~ | ~ | ~ | ~ | ~ | ~ [<tomm| ~ | ~ ] ~ | ~ | ~
Oum | 63mm | 80 mm | 100 mm | 150 mm | 200 s | 250 mum | 400 mm §3mm | 80 mm | 100 rom | 150 m | 250 som | 400 mom 63 wm { 100 mm | 150 mm | 250 7om | 400 mm
C
Qs00{ D |>500|>480{>470|>450|>440 610~ 600~ 580~ 540~ >17| =17 | >17
=T 770 | 760 | 750 | 730 i R
E
c
670~ | 620~ | 600~ | 590~
Q50| D |>550|>530({>520[>500({>490| — | — | — | — — | = | = |z16|218|216) — | — | —
830 | 810 | 790 | 780
E
C
710~ | 690~ | 670~
Q20 D |>620{=600{>590[>570| — | — | — | — | — — == | = |z — | — | —
880 | 880 | 860
E
C
770~ | 750~ | 730~
Q90| D [>690|>670{>660|>640| — | — | — | — | — — = | = = |zl — | — | —
940 | 920 | 900
E

| YHARAHBE, TN R AETHREE.
b SEBER/NT 600 mm i bt , Hr M BRI UM (A1 5L HE s FEBE /T 600 mm MR AL BB J M AE OGN (1 BRRE S e 0 R /MELA R 4R 16 (AR D .
¢ JRE>250 mm~400 mm ¥ EE R TR FH.

8002—165L L/4D
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MR R (KV))/]
|- = RRER HKRBE/C AREEER. MK
12 mm~150 mm |>150 mm~250 mm{>250 mm~400 mm|
B 20
C 0
Q345 =34 =27
D —20
27
E —40
B 20
C 0
Q390 =34 — —
D —20
E —40
B 20
C 0
Q420 >34 — —
D —20
E —40
C 0 — —
Q460 D —20 =34 — —
E —40 — —
C 0 =55 — —
500,Q550,
Q Q D - 20 =47 —_ —
Q620.,Q690
E —40 =31 — —

: ol R A .

6.4.4 YUBFERFHH RN, FHARNFER S HAE. SHETRIETH SN, TAEEd

BB
®8 WHiw
180" Hi KB
[d=BLHEB.«=HRBEEKEER]
#S mEFA WAHEE R 8
<16 mm >16 mm~100 mm
Q345
Qss0 KER/NTF 600 mm iV H , RHRRBEKR
420 B, RE/NT 600 mm KR4 B R 2a 3a
Q460 BB R
6.5 RERA
P o R T R BB A R T R AR AE R BLE
6.6 WHEX

6.6.1 RELEIF B, WHTHFIRRR, HRBIFENEHBEDNRA R,
6.6.2 ARIBUCEIHFEMYL, AT AT WA S P SR E R A
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6.6.3 MFBUM DA B WA THTHATENRE.
7 RBAE

MW ETRBNRBIE B RE BTSRRI R NAFER 9 KRE.
%9 RAHAERRRNWRNE RENE . REFENZBAE

F 5 BRRWA BEENR/1t 2=y R S Ry
GB/T 223.GB/T4336,
1 ¥ B4 OB 1/48 GB/T 20066 GB/T 20125
2 e 1/4 GB/T 2975 GB/T 228
3 THRK 1/# GB/T 2975 GB/T 232
4 iR 3/#t GB/T 2975 GB/T 229
5 Z PR BE T G T R 3/#t GB/T 5313 GB/T 5313
6. iR ERREG BXRRRIrERE g
7 ZERR Zik/E Y — BERRME
8 Rt .48 Eik/ B — AENER
8 #HBHm
8.1 REMRBK

AHHREMBRKGEET #T . BHIERNEGERARAPIRAEHE—RRI BFETRERM
®iL.
8.2 @it

AR HREK. BHMER S . A—-ERSEX.FA-r#RsS . F-28. AL ERR—
PABEHENRAH AR, BHERAAT 60 t. NFNAMERIAN > RIRERE.

ZhSH A ZAE BERAFH—ES . F—REFR. [yl & AR S 4 RiRat.
HEHABEZT 6 MHES, HEES CERZEREKRT 0.02%,Mn S EBZEARB AT 0.15%.

XF Z @R AH, BAFE GB/T 5313 HHE .
8.3 SBSHERM
8.3.1 AEMENERSHRE

WA MG RRGRARS 6.4. 2.3 BALER, FAEMM A FRIE, FNXXRATHR KRS
BAAHEET G B 8 LA EBRE N —4 3 MR, XA RN R RE RN A#%, F N
BHFHNIER . HHRAAERNER SR EMAFS GB/T 17505 MAE.
8.3.2 HttRBMENEBRSHRE

MHHHMRRTEH M ERSHENAAS GB/T 17505 BIHE .
8.4 NEHEMEMLERIBZRERNES

BREEARARITRAVSARE  UMEFCHRERETH S HEM, By i ¥ Em ¥ Rs
BRERNBGAHE SHEHEMBEAHA—-B, KA XN YB/T 081 WA E#HIT. BRYBI LKA
AHEEBY.

9 aX.GRSREIERH
A3 r B BT R UE B B AF A GB/T 247.GB/T 2101 HLE.

10
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