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Residual Stress Analysis of the Overlay Weld on the Dissimilar Metal Butt Weld
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Abstract

In recent years, the dissimilar metal, Alloy 82/182 welds used to connect stainless steel piping and low

alloy steel or carbon steel components in nuclear reactor piping system have experienced cracking due to
primary water stress corrosion(PWSCC). It is well known that one reason of the cracking is the residual stress

by the weld. But, it is difficult to estimate exactly weld residual stress due to many parameters of welding. In
this paper, the analysis of 3 FEM models made by ABAQUS Code is performed to estimate exactly the weld
residual stress on the dissimilar metal weld. 3 FEM models are Butt model, Repair model and Overlay model

and are the plane—strain 2D model. The thermal analysis and the stress analysis are performed on each model

and the residual stresses on each model were calculated and compared respectively. Also, the specimen of

Butt model was made and the residual stresses were measured by X-Ray method and Hole Drilling Technique.

These results were compared with the FEM result of Butt model .
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Fig. 2 FEM results of Butt weld
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a8 6 oA HEo] eBdo] &How 93
1 g2l AWrHowm vlopgry. &3 F9elA
HEEH 02 375MPa FHR-5-8o] o H o] &
o2 Q&) 75MPa 74 vtepxlon o mBge] g

Lo rr ©2

o7 o3 Moz 2Ho
© 7 375MPa FF-82Ho] o8
[O=]

i

i
=2 oo it
2 JE 3 lo

a9 8 oA HEo 13 By 3
& FANFEOR Si1 9] Fho] I dhsE W
sy eBdgo]l o= Ad FFEHS 0 MPa
of +H3le AS HAUl o)A HEI PWSCC
P 2Byl &3 o] o

) —O— repair-S11
| o overlay1-S11
200 ‘; A overlay2-S11 B
/%, | —w— overlay3-S11

Residual stress, MPa

Distance from welded line, cm
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Fig. 7 FEM results of Overlay weld (S33)
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