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Selective Laser Melting Molding and Interface Control of B-Tricalcium
Phosphate-Enhanced Zinc Alloys
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Abstract: Aiming to address the issue of poor degradation and osteogenic properties of traditional
metal bone implants, a method for preparing zinc alloy bone implants with both excellent
mechanical properties and osteogenic performance is proposed. Firstly, a mechanical mixing
method was used to prepare a uniform mixture of zinc, magnesium, and B-tricalcium phosphate
powders. Then, selective laser melting technology was employed to fabricate [-tricalcium
phosphate-reinforced zinc alloy, and the optimal process parameters were obtained. Finally, by
coating the surface of B-tricalcium phosphate with nano-ZnO, the interface control of the
composite material was carried out to enhance its mechanical properties. The results showed that
the optimal scanning speed was 800 mm « s '. The fabricated composite material had a fine
microstructure, with a density reaching 99. 7%, a microhardness of 168. 66, and a compressive
strength of 517. 34 MPa. After interface control, the microhardness and compressive strength of

the composite material were approximately 183. 96 and 602. 65 MPa, respectively, which are 9%
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and 16 % higher than those of the original composite material. Therefore, the interfacial bonding

strength and the overall mechanical properties of the composite material have been enhanced. The

study proves that the zinc, magnesium, and f-tricalcium phosphate composite material fabricated

by selective laser melting technology is a promising bone implant material, laying the foundation

for the preparation of zinc alloy skeletal implants.

Keywords: selective laser melting; bone implants; zinc alloy; B-tricalcium phosphate; interface
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Table 1 Process parameters of SLM

15 WotThE HMHEE JREE SR EE

P/W  V/(mm-+s ') H/mm h/mm
1 100 700 0.02 0.03
2 100 750 0.02 0.03
3 100 800 0.02 0.03
4 100 850 0.02 0.03
5 100 900 0.02 0.03
6 100 950 0.02 0.03
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Fig. 2 Microstructure of Zn3Mg/B-TCP composite material at different scanning speeds
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Table 2 EDS point scan of Zn3Mg/B-TCP composite material
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