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The effect of heat input and PWHT
on the mechanical properties and microstructure of
HSB600 steel weldments with GMAW
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'School of Energy-Materials-Chemical, Korea University of Technology and Education

e o wErg _T_Mgh s =2 AR, SHETIE, 11914 JEIth wEF L8 7-A|el TMCP

4 AR nAe g =
19 L4kImmo A W Wz}

Qg 2.1kI/mmoj A= AL
dolEst 79 wetolEs} ol
1Bto] Qlgrpmel Al 7

O_u

_ﬁlv
i
o)
EEI){J
N
ojf
lo
o,
=
=)
=
N
X,
o,
oX
oX
)
32
H A

Eof &
setol 7} ur%t s o, nYdel 32l Aol Abole
B9 1 % BAUE B 3RS 475 Yoot 4YW 2=
2

rO mlﬂ

ol

Abstract  High performance steel for bridges requires higher performance in tensile and yield strength,
toughness, weldability, etc. The purpose of this study is to investigate the weldability of HSB 600 steel. The
effects of heat input (1.4~3.2kJ/mm) and postweld heat treatment (PWHT, 600C, 40hr.) on the TMCP HSB600
steel weldments made by GMAW process were investigated. The tensile strength and hardness of as-welded
specimens decreased with increasing heat input. Charpy V-notch impact energy did not show any significant
difference by postweld heat treatment. The fine-grained acicular ferrite was mainly formed in the 2.1kJ/mm of
heat input while polygonal and side plate ferrites were dominated in the high inputs. Meanwhile, tensile strength
and hardness of PWHT weldments decreased due to the coarsening and globularization of ferrite microstructure
and reduction of residual stresses with increasing heat inputs. However, there was no significant difference in
the impact energy absorption.
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[Table 1] Welding & PWHT parameters

Current | Volts Travel H cat Pass
A) W) speed input number PWHT
(cm/min) | (kJfmm) | TP
280 30 36 14 11
600C
280 30 24 2.1 7
40hrs
300 36 20 32

[E 2] HSB6007}0] 31t (wt.%)
[Table 2] Chemical composition of HSB600 steel (wt.%)

C Si Mn P S Others
Cr, Mo,
0.04 0.15 1.55 | 0.005 | <0.002
Ni, Ti, B.
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[Fig. 1] Optical micrograph superimposed with grid pattern
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[Fig. 2] Cooling curves with different heat inputs (HI)
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[Fig. 3] Microstructures of as-welded specimens with heat
inputs (kJ/mm)
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[Fig. 4] Microstructural variation with heat input
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[Fig. 5] Microstructures of PWHT specimens with heat
inputs (kJ/mm)

X 2

[O8 6] AF9] M|z FARAAFER AR (X 3000)
[Fig. 6] SEM micrograph of acicular ferrite (X 3000)
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[# 3] €A A 59 3=
[Table 3] Tensile strength and elongation of AW &
PWHT specimens

AW PWHT
Heat input
(kJ/mm) 1.4 2.1 32 1.4 2.1 32
TS 676 | 638 | 628 | 656 | 586 | 549
(MPa)
EL(%) 32.1 | 404 | 442 | 373 | 431 | 488
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[Fig. 11] SEM fractography of fractured surface of
as-welded (-60C) specimens
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[Fig. 12] SEM fractography of fractured surfaces of
PWHT (-60C) specimens
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