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Welding Process and Welding Performance of ASP60 Powder Metallurgy
High-Speed Steel and W18Cr4V by Hot Press Diffusion Welding
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ABSTRACT: The work aims to study dissimilar material welding of ASP60 powder high-speed steel and W18Cr4V high-speed
steel to reduce the loss rate of high-performance powder high-speed steel, improve production efficiency and explore welding
process with excellent interface microstructure and interface bonding force at the same time. The influence of welding tempera-
ture, pressure and holding time on the welding properties were studied by the principle of single variable, and the optimal weld-
ing process was determined according to the macro morphology, mechanical properties and microstructure (SEM) of the inter-
face under each parameters. The results showed that when the welding temperature was 1000 ‘C, the welding pressure was 25
MPa and the welding holding time was 30 min, the best welding performance was obtained. At this time, the tensile strength of
the material was 1157 MPa, and the fracture was broken along the W18Cr4V side. It is found that welding temperature, pressure
and holding time play an important role in the welding performance of the material.
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Fig.4 Tensile properties at different welding temperatures 25 MPa
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Fig.5 SEM images of joints under different welding pressures (1000 ‘C, 40 min)
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Fig.7 SEM images of joints under different welding holding time (1000 ‘C, 25 MPa)
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