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Parametric study for Welding Residual Stresses in Nozzle of Nuclear Power Plants
using Finite Element Method
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Abstract

Distribution of welding residual stresses are mainly characterized by degrees and frequencies of thermal
loads applied to materials. However, other effects as component size and clamping condition can also affect
stress distributions to a certain extent thus careful manipulation of these parameters based on clear
understanding of how they affect residual stresses distributions and why can be additional measure to mitigate
residual stresses. This paper discusses aforementioned issues for the case of safety and relief nozzle in nuclear

power plant through finite element analysis.
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c. Dimensions

Fig. 1 Safety and Relief nozzle: Illustration, FE model
and dimensions.
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a. Bead shapes and Welding sequence from WPS
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b. FE models of Dissimilar and Similar Welds.

Fig. 2 Modeling Dissimilar and Similar Welds.

105



PASS WELDING CONDITIQN
No. Current | Voltage Tlrpe PROCESS

(A) ™) (min)

1 120 12 817"

2 140 12 710" GTAW

3 140 12 556"

4 1323”

5 17'57

6 746"

7 936"

8 10'30”

9 11'07"

10 135 25 1138" SMAW

11 1125”

12 11°43”

13 10'53”

14 11'53"

15 18°09”

16 1331”

Table 1 Welding Conditions for Dissimilar metal weld.
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Path B

Fig. 4 Paths for residual stress evaluation
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Fig. 5 FE Models with consideration of welds
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Fig. 10 Effects of Clamping conditions on Residual
stresses in DMW
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b. Elastic recovery after clampings are removed.

Fig. 11 Example for Clamping condition effects
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Fig. 12 Example for Clamping condition effects
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