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Abstract: In this paper, porous nickel-based alloys are produced using 3D printing laser melting technique.
Microstructure and compressive mechanical properties of porous nickel-base alloys are studied. The results
show that the porosity of the porous nickel alloy is 14. 68% —18.97% , and the compressive strength is 461 —
535 MPa. The microstructure of porous nickel-based alloys is composed of y-Ni dendrite. The SEM of com-
pression fracture surface show that the fracture mode is the tearing dendrite fracture.
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Fig. 1 SEM photo of Ni-Cr alloy powder
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Tab.1 Composition of Ni-based alloy powder

C Cr B Si Ni
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Fig.2 Schematic section diagram of porous Ni alloy by

laser processing
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Fig.3  Picture of porous Ni alloy
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Tab.2 Average pore size and porosity of

porous nickel alloy in different laser powers

WHRSH/W PR/ mm fLBRR/ %
100 0.40 14.68
110 0.42 18.96
120 0.50 18.97
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Fig.4 Microstructure photos of sample surface of porous Ni alloy prepared by laser 3D printing
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Fig.5 Stress-strain curves of porous Ni alloy
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Fig.6 SEM photos of compression fracture
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