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Effect of Ni Content on the Formability and Microstructure of
W-Ni Alloy by Laser Additive Manufacturing
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(Institute of Materials, China Academy of Engineering Physics, Mianyang 621908, China )

Abstract: The formability, microstructure and hardness of W-Ni alloy were studied by mixed element method. The results
show that W-Ni alloy with Ni content of more than 20% can be deposited stably, the cross section width of the sedimentary
layer changes little, and the formability is better. When the Ni content is less than 10%, the cross-section width gradually
Narrows after multi-layer deposition, presenting a triangular shape and poor formability. With the decrease of Ni content,
the density of W particles in W-Ni alloy structure also increases gradually, and there are more W particles at the bottom of
the sample. With the decrease of Ni content, the hardness of the deposition area gradually increased, and along the

direction of deposition, the microhardness from the substrate to the top of the deposition area show a trend of decreasing at
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first and then rising rapidly to slowly.
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Fig.1 SEM images of W-Ni mixed powders with different components
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Fig.2 Macro morphology of W-Ni alloy by laser additive manufacturing
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Fig.3 XRD spectra of rI::ﬂl\:fe‘i t\/l\l’l;l:é alloy by laser additive SRR Ni & 510 WANT 2 4 30O 36 30 1% 30
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Fig.4 SEM images of microstructure of W-Ni alloy by laser additive manufacturing
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Fig.5 Microstructure and EDS surface scanning of W-Ni alloy by laser additive manufacturing
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Fig.6 Microhardness distribution of W-Ni alloy by laser additive
manufacturing with different Ni content
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Fig.7 The temperature of molten pool with different laser power
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