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ABSTRACT

A Study on Welding Residual Stress analysis
considering initial residual stress and phase
transformation of steel

Heo, Seung Min
Advisor : Prof. Park, Jeong Ung, Ph.D.
Department of Civil Engineering

Graduate School of Chosun University

Most of the steel structures such as steel bridges, structures are made available
size by welding in a factory, and then to joint it using high strength bolts
connection at the site. In general, fatigue fracture occurs due to used for a long
time in weld of steel bridges. Welds are divided into 2parts as fillet weld and
butt weld, and these welds for discontinuity on structure are created more stress
concentrations than nominal stress and causes plastic deformation occurs. By
plastic deformation generate crack and fracture. Another important factor of
fatigue fracture is residual stresses by welding.

Recently, for high performance and structural stability, application of high
strength steel have continuously increased. When produce high strength steel,
initial residual stress is generated by the temperature difference between surface
and interior. This initial residual stress is around 60% of the yield stress. So
need to be consider the effect of initial residual stress on welding residual
stresses. The phase transformation of metal gives rising problems with the
accuracy management of the welded structure. the phase transformation has
austenitic and martensitic transformation. Among them, martensitic transformation
of metal affect on decreasing to residual stress.

In this study verify and analyze the result that finite element analysis was uesd
and compare to residual stress measurements with initial residual and considering
residual stress due to phase transformation for an accurate analysis about welding

residual stress.

- vi —
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(c) Stress released state

(b) Stressed state

(a) Initial state (stress free)

19 2.7 Definition of inherent strain (Fujimoto, 1970)
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HV, =127+ 949 (% C) +27(%Si) + 11 (% Mn) + 8 (% Ni) + 16 (% Cr) + 21logV,  (2.20)
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