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The effect of Heat input and PWHT
on the microstructure and mechanical properties of HSB600 steel
weldments
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Abstract The effects of heat input (1.5~3.6 kJ/mm) and post weld heat treatment (PWHT, 600C, 40hr.) on
the TMCP HSB600 steel weldments made by GMAW process were investigated. The tensile strengths and
hardness of as-welded specimens were decreased as heat input increased, but CVN (Charpy V-Notch) impact
energy did not show any differences. The fine-grained acicular ferrite was mainly formed in the low heat input
while polygonal and side plate ferrites were dominated in the high heat inputs. Meanwhile, tensile strength and
hardness of PWHT weldments were decreased due to the coarsening and globular of microstructure as well as
reduction of residual stresses.
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[Table 1] Chemical composition of HSB600 steel

C Si Mn P S Others

Cr, Mo,
0.04 0.15 1.55 0.005 | <0.002 L
Ni, Ti, B.

[E 2] &4 %folof 3stzA
[Table 2] Chemical composition of welding wire

C Si Mn Ni Mo
0.04 0.35 1.17 0.92 0.2
Unit : mm
s HSB600
50°
| | =
3 150

[O% 1] 83 A19H
[Fig. 1] Weld specimen preparation
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[Table 3] Welding parameters

Current | Volts Travel Heat Pass
(A) V) speed input | numb | PWHT
(cm/min) | (kJ/mm) ers
280 | 30 15 1.5 1 D
50 & = 22 6 64(1)(())hr§
280 30 35 3.6 5
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(@) €1% A : 1.5 kI/mm

(b) &4% Are : 2.2 kI/mm

(d) PWHT : 1.5 klJ/mm

(e) PWHT : 2.2 kJ/mm
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[Fig. 2] Microstructures of As-welded and PWHT
specimens with heat inputs
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[Table 4] Microstructure fraction (%)

heat
condition | -input AF PF FS FC
(kJ/mm)
15 89.14 | 642 | 425 | 0.19
As- 22 82 11.84 6 0.16
welded
36 7592 | 1522 | 8.66 0.2
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[Fig. 3] AF Fraction & tensile strength
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[Fig. 4] Hardness of As-welded
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[Fig. 5] Hardness of PWHT
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[Fig. 6] Microstructure of HAZ (2.2 kJ/mm)
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[Fig. 9] Impact test fracture SEM of As-welded
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[Fig. 10] Impact test fracture SEM of PWHT
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