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Microstructure Evolution of Heat Affected Zone of 15CrMo Steel during

Multi-layer Welding and Its Influence on Hardness Distribution of Welded Joint
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Abstract : Multi-layer bead welding was carried out on the surface of 15CrMo steel by using the homogeneous
welding rod, and the microstructure and hardness distribution was investigated by optical microscope and Vickers hardness
tester. The evolution process of Widmannstatten structure with high hardness in overheated zone and its influence on the
hardness of the joint were discussed. The results show that, the high hardness zone whose hardness is higher than those of
both base metal and weld zone forms in heat affected zone (HAZ) after welding one layer, and the harness of heat affected
zone is 200 HV higher than that of base metal due to the existence of Widmannstatten structure in overheated zone. The
coarse Widmannstatten structure in overheated zone transfers to fine equiaxed grains gradually in subsequent multilayer
surfacing, and the transformation is complete when the welding layer is higher than 5. There is no peak hardness in HAZ,
which is almost the same with that of the welding zone and higher than that of base metal within 100HV. The hardness of
the welding joint is less than 280HV, and it can provide reliable guarantee for the plastic toughness of the joint without
postweld heat treatment.
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Tab.1 Main chemical composition of 15CrMo steel and R307 electrode for test (wt%)

w4k & Mn Si Mo Ni S P
15CrMo 0.12~0.18 0.40~0.70 0.17~0.37 0.80~1.10 0.40~0.55 <0.30 <0.035 <0.035
R307 <0.12 0.8 0.3 0.5 . - =<0.035 <0.035
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Tab.2 Welding process parameters
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Fig.1 Macroscopic morphology of cross section
of surfacing layer with different layers
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Fig.2 Hardness distribution of single surfacing layer from
base metal to weld and its corresponding microstructure
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Fig.3 Microstructure of the superheated zone in the heat
affected zone after welding different layers
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Fig.4 Hardness distribution of the welded joint of different
layers from the base metal to the weld
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