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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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2. 노내 후열처리에 의한 잔류응력 완화 해석

2.1 해석모델

Fig.1 FE models for 2.25Cr-Mo weld

Fig. 2 Plastic behavior of 2.25Cr-Mo steel
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Fig. 3 Uniform PWHT Procedure

2.2 해석결과 및 고찰
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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(700 )

Fig. 5 Equivalent plastic strain history during PWHT 
     at various PWHT Temperatures at A and B

Fig. 6 von-Mises stress history during PWHT at position B
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Fig. 7 Effective creep strain during PWHT at Position B
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3. 국부 후열처리에 의한 잔류응력 완화 해석

3.1 해석모델
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Fig. 8 FE models for 2.25Cr-Mo weld

3.2 해석결과 및 고찰

3.2.1 잔류응력 완화기구 고찰

(a) As welded residual stresses(local bending type)

(b) After local PWHT
Fig. 9 Residual stresses before and after local PWHT 

  considering both thermoplasticity and creep relaxation

Fig. 10 Residual stresses after local PWHT : with and 
       without considering creep

3.2.2 히팅밴드 폭에 따른 영향 고찰

Fig. 11 Residual stresses after simulated treatment with 
        various local PWHT parameters for global 
       bending type of residual stresses
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3.2.2 보온재 폭에 따른 영향 고찰

4. 결 론

Fig. 12 Step by step residual stress development during 
        local PWHT

Fig. 13 Insulation band size effects on axial residual 
stress distribution-global bending type

후 기
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