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High strength low alloy structural steels

%% GB 1591—388
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5 BARX

5.1 MEMALZE RS
5.1.1 SMBEMLERS REMONFERLRNE. SETESENES GB/T 13304 MEE4
METILRE

*1

1k & 1 9 %

BR&

5

Mn Vv Nb Ti

\Y
n
A

Si P
< < <
0.16 | 0. 80~1.50 | 0.55|0.045|0.045{ 0. 02~0. 15 0. 015~0, 060} 0. 02~0, 20 —

Q295

0.16 | 0.80~1.50| 0.55 [0.040(0. 040| 0. 02~0.15 [0. 015~0. 069} 0.02~0.20 | —

0.20 | 1.00~1.60 | 0.55 [0.045]0. 045| 0. 02~0. 15 {0. 015~0. 060] 0. 02~0.20 | —
0.20} 1.00~1.60| 0.55 [0.040]0. 040} 0. 02~0.15 [0. 015~0. 060] 0. 02~0.20 | —
Q345 0.20 | 1. 00~1. 60 | 0.55 | 0. 035|0. 035| 0. 02~0.15 [0. 015~0. 060| 0. 02~0. 20 |0. 015
0.1811.00~1.60| 0.55 [0.030{0.030( 0.02~0.15 |0.015~90. 060} 0. 02~0. 20 |0. 015

0.18 ] 1.00~1.60 | 0.55 |0.025]0. 025| 0. 02~0.15 |0. 015~0. 060] 0. 02~0. 20 | 0. 015

0.20 | 1.00~1.60 | 0.55 [0.045[0. 045] 0. 02~0. 20 {0. 015~0. 060] 0.02~0.20 | — ]0.30{0.70
0.20 | 1.00~1.60 | 0.55 {0.040{0. 040| 0. 02~0. 20 {0. 015~0. 060; 0. 02~0.20 | — | 0.30] 0.70
Q390 .20} 1.00~1.60 | 0.55 |0.035|0.035] 0. 02~0. 20 [0. 015~0. 060] 0. 02~0.20 |0.015| 0.30 | 0.70
0.20 ] 1.00~1.60 | 0.55 [0.030}0.030]| 0.02~0. 20 |0. 015~0. 060 0. 02~0. 20 (0. 015]| 0.30 | 0. 70

0.20 | 1.00~1.60 | 0.55 |0.025|0.025| 0. 02~0. 20 {0. 015~0. 060| 0. 02~0.20 |0.015| 0. 30 | 0. 70

0.20 | 1.00~1.70 } 0.55 |0.045]0. 045{ 0. 02~0. 20 {0. 015~0. 060) 0. 02~0.20 | — | 0.40| 0.70
0.20 | 1.00~1.70 ] 0.55 {0.04010. 040 0. 02~0.v20 0.015~0. 060] 0.02~0.20| — | 0.40| 0.70
Q420 0.20 | 1.00~1.70 § 0.55 [0.035{0. 035] 0. 02~0. 20 |0. 015~0. 060[ 0. 02~0. 20 |0. 015} 0.40 | 0.70
0.20 | 1.00~1.70 | 0.55 {0.030]0.030] 0.02~0.20 (0. 015~0. 060] 0. 02~0.20 |0. 015} 0.40 | 0.70

0.20 | 1.00~1.70 ] 0.55 {0.025]0. 025{ 0. 02~0. 20 {0. 015~0. 060y 0. 02~0. 20 {0. 015} 0.40 | 0. 70

0.20| 1.00~1.70{ 0.55 [0.035|0.035} 0.02~0.20 [0. 015~0. 060 0. 02~0.20 {0. 015} 0.70 | 0.70

Q460 0.2011.00~1.70 | 0.55 |0.030|0.030} 0.02~0.20 [0. 015~0. 060 0..02~0.20 |0.015; 0.70 | 6. 70

m U o= 0O 0w »| @m0 0w |l T QW »m o»
o

0.20 | 1.00~1.70 [ 0.55 |0.025}0.025| 0.02~0. 20 [0. 015~0. 660 0. 62~0.2C {0. 015} 0. 70 ; 0.70

. BHM Al NEEE R, ILRBRIBER, K5 BN AT 0.010%,
5.1.1.1 Q295MBRSER 0. 18%th w32 5%,
5.1.1.2 FmV.Nb.Ti#j Q29584 C<<0. 12% i, Mn B RIS 1. 80%,
5.1.1.3 Q345N Mn S B LIRFT{EEF 1. 70%,
5.1.1.4 EEFE<6 mm WHKR.FEMEE <16 mm R ELLHFR.GEHN Mn 5B TIETREE
0.20%.,
5.1. 1.5 FERIEWM HFERAF & RRENEWESL T . A Nb /Ehaifb ik o =g, H Q 345.Q 390
GRMA Mo SERTRIKTE LN TRSE.
5.1.1.6 BREMS ABHRHS,F 1 PRYL BB ITE (V.ND T AD 40 W B0 &4 H i —Fh
WX ESTRFAEANEDNE - TR T EMITRE N RDE.
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5. 117 B MAERE, 85 A BRMATIIA V H Nb & Ti S4BT, S BNASE 1
HE, MAENEETEAN,, ETFTHEE]ANZRE.
5.1.1.8 UWMIARMAMRACEN, FHETETES BN, W R FARIE.
5.1.1.9 AMMMEMN Nb S E TN 0.005%,
5.1.1.10 #EESME Cr.Ni.Cu RATE S BRI KT 0.30% , 27 BB UE R A AESMHF
51111 ABENELE,Q 390.Q 420.Q 460& M T A B Mo T,
5.1.1.12 HBWNWER B ENEMA RE STE, A B4 0. 02% ~0. 20% 55,
5.1.1.13 ZMWHBICH R, Q 4220 Ml A N TR, KBS 545 0.010% ~0. 020% ,
5.1.2 GENVRT e NG 38 B IR INIRES , R RIE AT M R S AL H C.Si A B TR
AARE TR ER BTN
5.1.3 WM R E B ILE B R W E NS GB 222 L.
5.2 R
WY R PP SRR . BRAEE T BRRER RS R A
5.3 TS
5.3.7 SN DAREL FEEL IR KR AE KN JOIR B35 . Q 420,Q 4608 C.DLE £R4W th B 4823 K hn
B KRS IR
5.3.2 VRS FAES AR, B0 by g,
5.4 SRR T 26k
541 WMEHL . D R R AT & 2 BIE .

#2
JEBR 55 0., MPa o ¢ Wi, ARV, (DT 180°% # i 4e
e - N L A Q¢ sl “ —_ ‘CY— N \ p:
i JERE (HAR, 1K) mm ‘ PH20C) 0C |- 20— 40T, — Rk B E R (E1B)
M5 = Ob
g | <16 |>>16~35|>35~50(>50~100 ppp, W H R (H2) ,mm
AAF
FANF <16 [>16~100
A 295 275 255 235 | 390~570 | 23 d=2a | d=3a
Q295
B | 295 275 255 235 | 390~570| 23 | 34 d=2 | d=3a
A| 345 325 295 275 | 470~630 | 21 d=2a | d=3a
B | 345 325 | 295 275 | 470~8630 | 21 | 34 d=2a | d=3a
Q345 | C | 345 325 295 275 | 470~630 | 22 34 d=2 | d=3a
D | 345 325 295 275 | 470~630 | 22 34 d=2% | d=3a
E | 345 325 295 275 | 470~630 | 22 27 | d=2 | d=3a
Al 390 370 350 330 | 490~650 | 19 d=2a | d=3a
B | 390 370 350 330 | 490~650 | 19 | 34 d=2% | d=3
Q390 | C | 390 370 350 330 | 490~650 | 20 34 d=2a | d=3a
D | 390 370 350 330 | 490~650 | 20 34 d=2a | d=3a
E | 390 370 350 330 | 490~650 | 20 27 | d=2 | d=3a
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8K 2
JE AR A 0., MPa e HEILAKV, GHED,T | 18UTHER
d=BLHER;
i 3% Loocl o ol 1o
. " JEBE (E A%, 1K) ymm AL | %7 \+20C) 0C | —20C[—40C| o s (2D
O
§ <16 |>16~35|>35~50>50~1001 P, AR () »mm
‘ RANTF
INF <16 [>16~100
A | 420 400 380 360 520~680 | 18 d=2a d=3a
B 420 400 380 360 520~680 18 34 d=2a d=3a
Q420 C 420 400 380 360 520~680 19 34 d=2a d=3a
D 420 400 380 360 520~680 | 19 34 d=2a d=3a
E 420 400 380 360 520~680 | 19 27 d=2a d=3a
C 460 440 420 400 550~720 | 17 34 d=2a d=3a
Q460 D | 460 440 420 400 550~720 | 17 34 d=2a d=3a
E 460 440 420 400 550~720 | 17 27 d=2a d=3a

5.4.1.1 AT R A g B e, BUAR R B BOME iR R s TR /DT 600 mm (9 80HF L BU AR A4 4R BV
B a1l .

5.4.1.2 MR FHIMKEBEEARFLE 2 FIK 126 (@EXE .

5.4.1.3 Q 345Z4NEEE KT 35 mm AYEIAR A Z8E T B 1% (B XTHED .

5.4.1.4 BEHEEBKT 50~100 mm A177, BIH, KRR 2 SUEERMK 120 GEXMNED.
5.4.1.5 FMw CEVOMPRRE EREAERR &M,

5.4.1.6 AFWMNHFTTHRAR . KMAREFHNHN, mETRRIETHRRERTER 2 MEERK, T
AMERLE

5.4.1.7 RV AEGSMPHFABMFHIMAREENFER 2HAE  mEEHE A= KR
AEHETE, AFHEP—MAFERER TR 2 HEEERFRTHEEY 70%.

5.4.1.8 %4RA 5 mmX10 mm X 55 mm /MR, KBS RN A NTREHD
50% .

5.4.2 Q460145 D.E RN — M AEE Y BRI 8,

5.4.3 2 BRI LISMR M A ERE, AT T i 2 .

5.5 XERE
MR EE R BN FHH LM E.
6 RBHZE
6.1 SMNWHWREITNE . BHERE BERMIRAEF BYFEEIIAE.
=3
F =2 ®EmE CBEHE D BOFEH B REHFE
X 1
1 ik ) GB 222 GB 223
2 E AL 1 GB 2975 GB 228
GB 6397

3 =i 1 GB 2975 GB 232
4 wEWpE 3 GB 2975 GB 2106
5 I W g 3 GB 2975 GB 4159
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6.2 SiR.EH RAMNEE>12 mm K EAE>16 mm KRB HHTREN, ¥ EH 10 mm X 10 mm X
56 mm R FE; EE K 6 mm~<12 mm FHR R RBERHER R 12 mm~ <16 mm KM B
BB, %0 5 mm X 10 mm X 55 mm NUHARE, Wi KPR E D ELHIE . b d AR A R
AT T L 7 1

6.3 UHMEEREARKT 20 mm M HE HIREH XL R E A EKEREAD 20 mm, B0 EHR
B 2 M. BT IRIR N, R T R AT MM IREER SNl O EAR R AR 2 BRI RUE
i1 MEARRE g,

7 ERA

7.1 SR R BRI TR MBI
7.2 GA BRI, it F S A — R B SRLE — ES A @ J R A
B (8 T b AR S BE YD (9 30 A 2L B
A SR B A AR S A—RESR. F—wifiRkrk AR #Es AR et 8
FHRBLTF 6 MPEES, DA HYS C B2 ERAEKRT 0.02%,Mn FRZEREKRTF 0.15%.
BHRMHERAEKRT 60t
7.3 BRI E OV B 0D W R 45 R A A AL B Y (] — HE A R AL = AR T
%, BIEAMRBEG THEABETE 2 MEE, AP R R T EE BRTHREME 70%m
A A1
7.4 SRR I E A B BRI WO U Y AR A GB 247 A1 GB 2101 RYHLE

8 BE.GESREEBIEHE
Skt i 2 A ik SO BAE R 4 R A& GB 247 3 GB 2101 HIHLE
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ff R A
B R & &SI RS HE
(&FH
A1 GB/T 1591—94 W55 GB 1591—88 ARMEF A3 I M2 T .
GB/T 1591—94 GB 1591—88
Q295 09MnV.,09MnNb,09Mn2, 12Mn
Q345 12MnV.14MnNb,16Mn,16MnRE, 18Nb
Q390 15MnV,15MnTi,16MnNb
Q420 15MnVN,14MnVTiRE
Q460
B A5 EA .

ArHEl FARARIMER S TLHFREL,

AR E B i TR SRR BRI O .

AR AE B LN R A B AIE & Tk s BEARE TR R R,
AIREREEEAZTR LR ERE.

BAREKTFFERIRIC GB/T 1591—94 1
HASRHESL I HE , JEARE GB 1591 —88(E-2 2 S H M WEIE .
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