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Abstract 
Welding repair of heat resistant steels has sometimes involved in joining of new materials and in -service 
materials which might be degraded from its long high temperature service. Ultrasonic vibration applied to 
weld metal during welding has been known that it can help improve mechanical properties of certain type 
of weld metal. However, most of the studies focused on welding of new materials. The objective of this 
work is to study the effect of ultrasonic vibration on mechanical properties of welding between new 25Cr-
35Ni and aged 25Cr-35Ni heat resistant steel. Gas Tungsten Arc Welding (GTAW) with matching filler 
metal (25Cr-35Ni) was used in this study. Ultrasonic vibration with a frequency of 20 kHz was applied to 
the samples during welding pool solidification. Tensile strength, micro hardness, and microstructure 
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analysis of weld with and without assisting ultrasonic vibration were compared. The results showed that 
ultrasonic vibration applied during solidification promoted grain refinement but mechanical properties of 
weld with assisting ultrasonic vibration could not be improved due to redistribution of rounded chromium 
carbide precipitation in weld metal.  
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Specimen UTS[Mpa] Gauge 
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reactivation[lf] Elongation[%] 
Without ultrasonic 
vibration 468.37 11.40 11.75 3.07 
With ultrasonic 
vibration 409.05 11.40 12.25 7.46 
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