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Extended Abstract

Welding is a joining method used for many structures, and to melt the material applying heat locally. Since the tensile
residual stress is generated in the process of cooling and hardening, and make less the fatigue limit of base material.
Therefore, a method of welding tensile residual stresses without special devices is developing using ultrasonic vibration load.
According to previous studies [1][2], they indicated that it was an effective method to reduce the welding residual stress
using ultrasonic vibration load in case of built-up welding with metal block or thin metal sheets of rolled steel for general
structure SS400.[3]

Since the melting point of stainless steel used for important structures such as a nuclear reactor is higher temperature
than that of rolled steel for general structure, it expects that the welding residual stress of stainless steel is higher than that of
rolled steel for general structure. The residual stress is one of the reasons that is caused stress corrosion cracking. Therefore,
it is important to develop a method of welding reducing residual stress in stainless steel.

In this study, the effectiveness of welding residual stress reduction method using ultrasonic vibration load is investigated
for austenitic stainless steel SUS304.

Comparing results of welding residual stress between with and without ultrasonic vibration load, it was reduced by the
wave of welding with ultrasonic vibration load. The reduction rate between the ultrasonic vibration load at the frequency of
36 kHz and of 58 kHz was almost same. However, comparing the reduction rate between acceleration amplitude of 2000m/s?
and 5000m/s?, the case of 5000m/s? is greater the residual stress reduction.

From these results, the method of welding loaded the ultrasonic vibration at the frequency of 36 kHz and of 58 kHz can
reduce welding residual stresses for austenitic stainless steel SUS304. Comparing effects between the acceleration amplitude
of the ultrasonic vibration load and the frequency, the acceleration amplitude has a greater effect on the residual stress
reduction.
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