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1. Introduction 

Stress corrosion was identified for the first time in 1965 in Louisiana, USA, during the failure analysis 

of a gas transmission pipeline. However, comparing the fractographic and metallographic features of 

SCC destruction with archived information on the destruction of pipelines showed that the first 

destruction due to this corrosion occurred in 1957 in Battle in America. [1-3]. As its name implies, SCC 

indicates cracking caused by the combined effect of corrosion and stress. Stresses may be presented as 

applied or residual stresses. Cold forming and deformation, welding, heating operations and machining 

are among the factors that create residual stresses. The magnitude and importance of such tensions are 

often overlooked. With SCC, most of the surface is usually safe from attacks, but small cracks penetrate 

deep into the material. In the microstructure, these cracks can have intergranular or grain boundary 

morphology. In macro dimensions, SCC fractures have a brittle appearance. Temperature, pressure, type, 

concentration, level of activity of aggressive agents, pH, electrochemical potential, solution viscosity 

and stirring (lack of stillness) are among the environmental parameters that affect the crack growth rate 

[4-6]. 

SCC is the result of the simultaneous application of tensile stress and corrosive environment on the 

metal, and it starts from the growth of very small cracks over several years and finally ends in a complete 

rupture [7-10]. So far, there have been many rupture incidents caused by these types of cracks. This type 

Abstract 

Inert Gas Tungsten Arc Welding (GTAW) process is one of the most widely 

used welding processes in which material is prone to stress corrosion cracking 

(SCC). Stress corrosion indicates cracking due to combined effect of stress and 

corrosion. Many rupture incidents have occurred due to this type of cracks. 

Effect of ultrasonic waves were studied on GTAW welded SS316L metal, in 

this paper. Two samples were healed by post weld ultrasonic treatment, two 

samples by post weld heat treatment and two were considered as control 

samples with no post treatment. Residual stress of all six pieces were measured 

by XRD method. Afterwards, samples were placed in corrosion environment. 

Results show that residual stress was decreased to 54.3% using heat treatment 

whereby this decreased to 58.7% by ultrasonic waves. It was also shown that 

untreated samples cracked after 720 hours, while no crack was seen in post weld 

ultrasonic treated samples . 
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