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Evaluation of the heat affection according to the gouging height
for low alloy steel structures
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Abstract

A study was performed to determine the optimum height for an arc air gouging of temporary attachments, which
were attached at the pressure vessel made of low alloy steel. Frequently, the crack occurred in the base metal by the
excessive heat input during an arc air gouging process to remove the temporary attachments. A numerical analysis by
2-dimensional finite element method was performed to calculate the temperature distribution in the base metal during
the removal of temporary attachments. And then the mock-up test was performed to verify the numerical results,
Numerical values showed good agreement with the experimental results. These results indicated that the defects due to

the excessive heat input during an arc air gouging were dependent on the height of temporary attachments remained
above the main products.
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Fig. 10 Comparison of temperature profile at point “CP”
in the interface for each cases
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Table 1. Chemical compositions and size of specimens

SA508 Gr.3 SA516 Gr.70 Unit : mm
C 0.2 0.26
Mn 1.37 0.92 SA508 Gr3 -
0.008 0.027 ‘100x*410x'450
S 0.002- 0.02
Si 0.26 0.25
Ni 0.91 SA516 Gr.70 :
Cr 0.2 lSOXWSOXII 00
Mo 0.48
Al 0.22
Temporary/Attachment
‘Weldment
e ———
Base Metal 100mm
410mm
450mm
et — -~

Fig. 11 Schematic drawing of specimen for gouging
mock-up test.
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Table 2. Arc air gouging conditions and its results

Specimen Preheat Height after| Crack Location
No. gouging | by MT of crack
1 140°C | 1~2mm | 3 Points | Inner HAZ
2 140°C | 3~4mm No
3 140°C | 5~6mm No
Crack
Weldment
Base Metal
Specimen 1

Fig. 12 Crack locations in the heat affected zone of the
mock-up specimens
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Fig. 13 Transverse section of crack after etching
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Fig. 14 Results of the micro hardness test near the fusion
boundary
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