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Abstract 

The present study shows the effect of plasma ion nitriding and shot peening process on the 

microstructure, tensile, bending strength and hardness of 2205 duplex stainless steel joint materials by 

employing plasma arc welding (A-PAW). Double shot air blast shock peening DABSP was achieved 

on the 2205 duplex stainless steel to analyze the strength in the pre-peening and peening weld 

treatment. After welding process, tensile failure occurred in the fusion zone of the material joint for 

both pre peening and peening process. It was confirmed that the yield and tensile strength of the 

welded joints improved significantly after DABSP in the weld and heat affected regions of the 

weldments. To improve the hardness of 2205 duplex stainless steel, plasma ion nitriding process was 

conducted at 480°C for 9 h in peened condition. The investigation of samples prepared by pre-

peening, peening and plasma ion nitriding were conducted at the fusion zone by employing scanning 

electron microscopy, X-ray diffractometry and transmission electron microscopy techniques. 

Residual stress analysis was carried out on the materials coupons using X-ray Diffraction analysis. 

The present study expressed that the CrN is not formed after performing plasma ion nitriding and shot 

peening which resulted in better tensile and bending strength. 
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