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  Fig. 6  Hardness indentation            Fig. 7 Microhardness distribution curves 

Conclusions 

1) The hardness distribution from 16MnR base metal to weld seam presents upward trend, and 
the hardness in seam is higher than that of 16MnR base metal clearly. Because of the influcence of 
heat input, hardness of seam welded by GTAW is higher than seam welded by SMAW. 

2) From weld seam to 16MnR base metal the hardness shows an upward trend overall, and the 
base metal has higher hardness. Because of the rapid cooling of weld process, in base metal the 
formation of ferrite leads to the hardness increase, and so the peak value appeares in S31803 base 
metal near fusion line. .  

3) Using multi-layer welding, heat effect of the next layer’s welding leads to the longer holding 
time of previous layer in high temperature zone. Different hardness variations are observed in 
different layers at the same weld beam, and present a down and up trend basicaly. The fluctuation 
degree is proportional to heat input. 
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