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A Study on the Mechanical Behavior of Welded Parts in
Thick Plate during Post Welding Heat Treatment
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Abstract

Recently, several high— tensile steels(e.g. 80kg and above, 2'Cr— 1Mo) having good quality to high
temperature and pressure —resistance are widely used to construct petroleum—plant and pressure
vessel of heat or nuclear—power plant.

However, in the steels, reheating crack at grain boundaries of the heat affected zone (HAZ) occures
during post welding heat treatment(PWHT) to remove welding residual stress.

In order to study theoretically the characteristics of reheating crack created by PWHT, the computer
program of three — demensional thermal— elasto— plasto-creep analysis based on finite element method
are developed, and then the mechanical behavior(history of creep strain accumulation and stress relaxa-
tion, etc)of welded joint in thick plate during PWHT is clarified by the numerical results.
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Fig.3 Distribution of Welding Residual Stress and
Plastic Strain along the Weld Line
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Fig.4 Distribution of Welding Residual Stress and
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Fig.6 Distribution of Creep Strain along Z-axis during PWHT(at middle section)
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Fig.8 Comparison of One-Dimensional Analysis (1D) with
Three-Dimensional one(3D) on Stress and
Equivalent Creep Strain in Weld Metal(at
y=3, z=8mm) during PWHT
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