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Residual Stress Analysis of Multi Pass Bead on Plate Specimen of Low Alloy
Steel SQV2A by Considering Phase Transformation in Welding Process
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Abstract

Nobuyoshi YANAGIDA  Non-member
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Non-member

Weld pass sequence generally affects residual stress profiles. In this study, the profiles of a multi pass bead on
plate specimen were experimentally and analytically examined. Material used in this study was the low alloy
steel SQV2A (JIS G 3120). Phase transformation usually occurs around welded area in SQV2A and also affects
the profiles. Five pass bead on plate specimen was fabricated. Residual stress profiles of the specimen were
measured by using the strain relief method. Longitudinal residual stress around the last pass area of the
specimen was lower than that around the previously welded pass area. The longitudinal residual stress profile in
the previous welded area, where passes from the 1st to the 4th were welded, was higher than that of the last
pass area. Residual stress analysis with considering phase transformation strain was carried out. The analysis
results show good agreement with the experimentally measured results. These findings show that residual stress
occurred around the welded area and that residual stress around the last pass area was lower than that of the

previous pass area due to phase transformation strain.
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Fig.1 Thermal strain history in heating and cooling process
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Fig.2 Low alloy steel bead on plate specimen
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Fig.3 Mesh subdivision of the bead on plate spesimen
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Fig.4 Contour lines of temperature in the 1st pass welding
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Fig.5 Temperature histories at the measurement positions
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Fig.6 Contour lines of residual stress
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Fig.7 Longitudinal residual stress profiles
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Fig.8 Transverse residual stress profiles
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