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Sensitivity Analyses of Finite Element Method for Estimating Residual Stress of
Dissimilar Metal Multi-Pass Weldment in Nuclear Power Plant

Tae-Kwang Song, Hong-Yeol Bae, Yun-Jae Kim, Kyoung-Soo Lee and Chi-Yong Park
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Abstract

In nuclear power plants, ferritic low alloy steel components were connected with austenitic stainless steel
piping system through alloy 82/182 butt weld. There have been incidents recently where cracking has been
observed in the dissimilar metal weld. Alloy 82/182 is susceptible to primary water stress corrosion cracking.
Weld-induced residual stress is main factor for crack growth. Therefore exact estimation of residual stress is
important for reliable operating. This paper presents residual stress computation performed by 6” safety &
relief nozzle. Based on 2 dimensional and 3 dimensional finite element analyses, effect of welding variables
on residual stress variation is estimated for sensitivity analysis.
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Table 1 Welding Procedure Specification for safety - relief nozzle
Pass Name Process Filler metal size Current Voltage | Trv. Speed
(Pass No.) (mm) (A) (V) (cm/min)
'3(L1m~e1r'1”)g SMAW | ENiCrFe-3 ¢ 3.2 125 25 5~10
Root .
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(1~3)
SMW Groov
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Table 2 Reference condition of sensitivity analysis for

mock-up
parameter Reference condition
Dimension 2D-Axisymmetic model
Heat input body flux
initial temp. of molten bead T,+10C

natural convection
(h=10 W/m’K)
shop weld

cooling condition

boudary condition

hardening type isotropic hardening

pass sequence refer Fig. 19

phase transformation not considered

annealing effect considered

non-linear geometry effect not considered
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