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Article Information Abstract
Original Research Paper Welding connection of 316L stainless steel has great importance in the oil and gas industry. In this
Received: 18 May 2024 research, welding of 316L stainless steel was investigated using GTAW with the aim of evaluation of the
Accepted: 30 July 2024 mechanical behaviour of filler metals. Three filler metals of ER309L, ER316L and ER309LMO were used
for this purpose. The microstructure results of different regions of welding sections showed that
Keywords: welding structures of three types of filler metals are similar and have structure of Austenite and Ferrite
Filler Metal delta. Also, there is a slight difference in the distribution amount of Ferrite delta in the Austenite
Mechanical Behavior background. Hardness evaluation results showed that the average hardness of filler metal of
316-Stainless Steel ER309LMO is higher than average hardness of filler metals of ER316L and ER309. Also, hardness of
GTAW Welding impacted region by connection heat of 316L steel in each of filler metals had been increased. The final

strength of connection of all three filler metals was higher than 545 MPa. It was in such a way that
sample of tensile test was failed and ruptured in the base metal location. The average of impact energy
was (156]) for weld metal of ER316L which was higher than average of impact energy (96]) for weld
metal of ER309L and average of impact energy (58]) for weld metal of ER309LMO. This reduction in
impact energy in two weld metal of ER309 is due to microstructure of Ferrite delta. Using filler metal
ER316L with V connection design is better for this connection due to improved impact energy.
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