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Effect of Interpass Temperature on Microstructure and Wear Performance
of Arc Surfacing Layer on High Chromium Cast Iron
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Abstract: By adopting metal inert gas ( MIG) welding, high-chromium cast iron surfacing specimens with preheating
and interpass temperatures ranging from 150 °C to 350 °C were fabricated on the surface of Q345B steel plates using
TDCr27-58 high-chromium cast iron flux-cored hardfacing wires. The influence of interpass temperature on macroscopic
morphology , microstructure and wear performance of the surfacing layer was investigated via penetrant testing ( PT) ,
SEM and pin-on-disk wear test. The results indicate that the increase of interpass temperature improves the fluidity of
molten pool and significantly reduces welding spatter and cracks. The surfacing layer mainly consists of primary dendritic
austenite and intergranular eutectic M,;C, carbides. The average hardness of the surfacing layer rises with increasing
interpass temperature, reaching 716.6HV at 350 °C , which is 25.2HV and 39.0HV higher than that obtained at 250 °C
and 150 °C, respectively. The mass loss at an interpass temperature of 150 °C is approximately 63% larger than that at
350 °C, exhibiting severe spalling pits and adhesive wear characteristics. A higher interpass temperature can extend
high-temperature holding duration, accelerate the diffusion of C and Cr atoms, and promote the sufficient precipitation
and growth of eutectic carbides, thereby improving the hardness and wear resistance of the surfacing layer.
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Fig.1 Schematic of surfacing
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Table 1 ~ Chemical composition of welding materials

and substrate %
B FR C Si Mn Mo Cr HAlb
Q345B <0.20 <0.50 <1.70 — <0.30 <1.00

ER62-G  0.3~0.8 0.5~1.0 1.5~2.0 0.2~0.5 9.0~11.0 =<2.0
TDCr27-58 2.8~4.8 1.5~2.0 1.0~2.0 — 25.0~29.0 =2.0
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Fig.2 Macrographs of surfacing layers

deposited at different interpass temperatures
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Fig.3 Penetrant testing images of surfacing layers

at different interpass temperatures
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Fig.4 Cross-section microstructures of surfacing layers

deposited at different interpass temperatures
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an interpass temperature of 350 °C
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Fig.6 SEM images of surfacing layers

at different interlayer temperatures
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at different interpass temperatures
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deposited at different interpass temperatures
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Fig.9 SEM images of worn surfacing layers deposited

at different interpass temperatures
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