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Study on Microstructure and Properties in HAZ of the
Q370q High Strength Bridge Steel

Chen Yanging'? Du Zeyu? Zhang Feihu' Dong Xianchun' Zhang Yonggiang'
(1. Shougang Research Institute of Technology; 2. School of Material Science & Engineering in Tianjin University )

Abstract The welding continuous cooling transforming(SH-CCT) curve of Q370q Bridge Steel was measured by
Gleeble 2000 thermal simulated machine. It was obtained that the regular pattern of the microstructures transforming with
ty;s from 3.5 second to 2500 second. The microstructures and properties in heat affect zone of Q370q Bridge Stee was
studied by thermal simulated technique. The result shows that coarse grain heat affect zone (CGHAZ) becomes brittle. With
the welding heat input increasing, the austenite grain coarsening and the brittle of CGHAZ are being aggravated.
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Tab.1 Chemical composition of some Q370q bridge steel

C Si Mn P S Nb+Ti Al Ceq Pem

0.15 0.36 1.37 0.015 0.005 0.069 0.0467 0.396 0.231

TE: CeeCHMn/6+ (Ni+Cuw) /15+(CriMo+V)/5, Pey=C+(Mn+Cu+Cr)/20+Si/30+Ni/60+Mo/15+V/10+5B
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Tab.2 Mechanical properties of some Q370q bridge steel

- PrRE  (DUE) MBI (D)
N oJ/MPa oy/MPa 55/ % 20°C 0C -20C —40C -60C
20 440/465 565/570 29/26 241/165 234/167 224/150 214/126 197/63
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Fig.1 SH-CCT curve of Q370q bridge steel related to the number in Tab. 1
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Fig.2 Relation of microstructures in simulated HAZ with #g)5
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Fig.3 Relation of hardness in simulated HAZ with g5

4 Q370q HrR AP A 2L, PEfE
41 FREIBEHAAT Q370q RGN INXER X AL LRI

MR FHANAE TR S Br e — R S A B AR L] AT, AR5 R A S AR IR A I 1A T 22
e, FEARESEIVSA LR IE I3 A R T T A, PR S AT 78 AR i ARG, T
PRI N — I 15~30kI/em, A AR GRS B NG T 2 16~35kI/em, 5K A B A5 )
FHEE F 4 h 30~50kI/cm.

BEAE R B AR D A SR TTE A, O T 3 SRR, TR v 22 RO A AN
RIS, O T SN TR IR RIS B i NI Q370q AN ERME, kAT TR
PN OB G o 38 FH ALK B i A\ 433l hy 20kJ/em . 30kJ/cm . 40kJ/em 50kJ/cm - 60kJ/cm., 100k]/cm,

Sof N R AR HE B0 £gs5 20 )M 108+ 25s. 45s. 70s. 105s. 340s.
AN TR] G B B N T — VR R A P AR FOL 32 TS i DR B X I b e sh B8 4 B . S R i N



Q370q H~ & A AR T35 287 ) [X 40 420 66 69 A R

— R EAAE A RO AR$ BAE miy DO 0 DX R BEAR A B 5 s, A R B N TR — IR AR AR DL R
AP 6 fios. M 4 il LR, 25t 20~100k)/em [ — XIEEHRIEA G, Q370q HNA I
H- 1% PR ) DR DX o ol Ty g AR P o ol DA EE A AN R R S B R B, A R 45 D75 9k 5 P R 4
A 20~50k)/em i [, RSN R, REFAE 1000 BLE, RIS R BERECR, U
W] Q370q A A6 400 7 4 A 5 i DORH i DI L o T 0 6 12 A B N B BOIRR . B AR B i N K B
60kJ/em, L §E XA i Dh SURI R B, HIRAALE BRAR T 3/4, SRR 2D E] 100k)/em,

M R REE 27), XA FEE SR T P S AR SN R KA K. WIE 6 T E Y, fE1R
BN 20k /em I, — RIRAEIA 5 75 B 1 FCARRT DUERAR, ZEAR 3 A 30~60kJ)/em fif, —iR
POEIA PRI DURAR, SRR AV G K, SRR WTRLAL,  AEAR I A GX B 100k /em 7Y,

BRI, i AR AL TRUR S BRRI S A gk a2 i, XM A ZUEAL T MR b i 0
LS sl DU Y, AEAE PR AT, SRR X R 4 ER A HV o #OZ KT 300, 7] Q370q M
PR S R 23T 1) 52 /) o

180 —— il = 0C -20C
N
2
ke
p=x
40 . .
20
]
Ser 20 30 30 30 60 100

FREEH A/ k) em™!

Kl 4 Q370q HAA IR R AN — DR A RLA A i DR 5 X g s B
Fig4 Toughness in simulated single pass CGHAZ with different heat input

2250
= 200

sk 20 30 30 50 60 100
FREEEE A KT som ™!

K5 Q370q HASIRIIE A AN — X IR PR BEUI AR R RS i DR i DX PR s B2 24
Fig.5 Hardness in simulated single pass CGHAZ with different heat input
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Fig.6  Microstructures in simulated single pass CGHAZ with different heat input
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Fig.7 Relation of toughness with the T}, simulated single pass HAZ
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Fig.8 Relation of hardness with the 7,,,, simulated single pass HAZ
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Fig.9 Microstructures in simulated single pass HAZ
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Fig.10 Toughness in simulated multiple pass HAZ
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Fig.12 Microstructures in simulated single pass HAZ
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