2004

= R owE FAA2 o3 AFEH &3} AF B

A Study on Weld Residual Stress Relaxation by fumaced and local
PWHT Procedures

Seung Gun Lee, Jong Sung Kim, Tae Eun Jin and P. Dong**

Key Words: Furnaced PWHT(:=W] < *]2]), Local PWHT(=r4% &= 2]), Residual Stress(H
59), Relaxation($+3}), Creep (12| 3Z), Heating Band(3| & W)

Abstract

In this paper, we established baseline information and insight on residual stress relief mechanism
associated with furnaced and local PWHT(post weld heat treatment) operation. Based on FEM analysis
results, we suggested that furnaced PWHT stress relief mechanism was based on creep relaxation and
local PWHT stress relief mechanism involved complicated interactions between plasticity and creep. In
case of furnaced PWHT, significant stress relaxation was occurred in the early stage of PWHT. In
case of local PWHT, stress relaxation magnitude was increased as PWHT time increased. Finally, We
have proposed that detailed furnaced and local PWHT procedure, and qualification criteria to support
current codes of practices.
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(a) As-Welded

(b) After PWHT without considering creep

(c) After PWHT with considering creep

Fig. 4 Longitudinal residual stress distributions
before and after PWHT(700C)
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Fig. 5 Equivalent plastic strain history during PWHT
at various PWHT Temperatures at A and B
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Fig. 8 FE models for 2.25Cr-Mo weld
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(b) After local PWHT
Fig. 9 Residual stresses before and after local PWHT

considering both thermoplasticity and creep relaxation
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Fig. 10 Residual stresses after local PWHT : with and

without considering creep
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