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An Experimental Study on The Effect of Residual Stress Relaxation

due to Phase Transformation
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ABSTRACT Most of ferrous b.c.c weld materials may experience martensitic transformation during
rapid cooling after welding. And it is well known that volume expansion due to phase transformation
could influence in the case of welding of high tensile strength steels on the relaxation of welding residual
stress. To apply this effect practically, it is a prerequisite to establish a numerical model which is able to
estimate the effect of phase transformation on residual stress relaxation quantitatively. In this study, we
investigated the effect of phase transformation on the relaxation of welding residual stress through
experiment. And three-dimensional thermal elastic-plastic FEM analysis is conducted to compare the
effect of phase transformation on the relaxation of welding residual stress in high strength
steels(POSTEN60, POSTEN80) with analytical results which is not considering the effect of phase
transformation on residual stress relaxation.

According to the results, the extents of welding residual stress relaxation due to phase transformation in

the case of welding of POSTEN60, POSTENSO are 0.85 0/ gy, , 0.75 9/ 0y, respectively.
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PASS | AF(A) | AV) [S=AZYH| H=x
1 250 30 240"
2 270 32 2%51¢
3 280 35 407"
4 280 35 325"
73
5 250 30 142¢
6 250 30 223"
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® 2 84YH R 84S PASS | A#(A) | AK(V) |FEMNZY| vl
LR kA ) 1 20 30 305"
POSTEN60 | FCAW | Supercoredsl(1.2¢) 2 260 32 4147
POSTENS0 | GMAW MGS-80(1.20) 3 260 35 420"
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MGS-80 770 850 20 .
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L3 C Si | Mn P S
Supercored81
(1.20) 003 | 035 | 1.12 | 0.013 | 0.017
MGS-80
(1.20) 005 | 0.44 | 1.35 | 0.006 | 0.001
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