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Analysis of Thermal Cycles and Microstructure of Heat Affected
Zone for a Low Alloy Carbon Steel Pipe under Multipass Weld

Tae Woan Kim, Joon Wook Ha, Dong Jin Kim and Jeong Tae Kim

ef), Simulated Heat Treatment(Z & € ] €]), Thermal Cycle(Z o] &)

Abstract

Key Words: Heat Affected Zone(d g &), Multipass Weld(t154-3), Phase Transformation(’33

The purpose of this study is to analyze thermal cycles and to investigate microstructures of heat
affected zones for a low alloy carbon steel pipe under a multipass weld. The commercial finite element
code SYSWELD is used to compute thermal cycles during multipass weld. The numerical results such
as thermal cycles and size of heat affected zone are compared with those of the experiment and the
two results show a good agreement. In addition, the microstructure and hardness are investigated from
the weldment in detail. The weakest location is founded at intercritical region near the base metal.
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Table 1 Chemical compositions of base metal

and filler metal (wt %)
C Mn P _._S_ Si
Base 1 0.35 :)i_zge <0.04| <0.05| 0.1
i o o o,
Table 2 Weld conditions
Weld method GTAW
Pass number 16 Pass
Voltage 14 ~16 V
Current 1706 ~180 A
Welding speed 1.2 ~1.4 mm/s
Preheat temperature 160 C
Interpass temperature 180 C
PWHT 6107/ 2h
Heat input 2020 J/mm
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Fig. 1 Schematic of the weld specimen and

measuring locations
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Fig. 2 Thermal cycles at various distances from the
fusion boundary during Sth pass weld
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6 Two dimensional finite element model
for the multipass weld
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Fig. 8 The relation of heat source and heat input

Fig. 9 Distribution of the bainite contents in the
multipass weld
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Fig. 10 Comparison of thermal cycles at 2mm
distance from the fusion boundary during
the 5th pass weld
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Table 3 Comparison of experimental and numerical
peak temperatures

. Peak temperatures (C)

Distances - -
Experimental Numerical

2mm 847 886

3mm 657 686

S5mm 512 526

6mm 455 461
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