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Abstract The process of selective laser melting (SLM) direct manufacturing based on CoCrMo alloy is studied to
explore the optimized process of CoCrMo personalized medical products that are in increasing demand. SLM
equipment Di-Metall100 self-developed by South China University of Technology is used. When the CoCrMo alloy
satisfying the requirement of ASTM F75 is manufactured by SLM., three critical process parameters including laser
power, scanning speed and scanning space are carried out process validation and analysis so that the process
parameters with high relative density is obtained and through which the mechanical performance of parts
manufactured is tested. The result shows that with the laser power of 170 W, scanning space of 0. 08 mm and
scanning speed of 500 mm/s, CoCrMo alloy samples manufactured directly by SLM with 99.02% relative density are
obtained. Their tensile strength, yield strength ¢, , and Rockwell hardness are all higher than the casting standard of
ASTM F75 and their elongations are slightly lower. Through the process optimization of SLM direct manufacturing
based on CoCrMo alloy, CoCrMo alloy personalized medical products meeting the target of medical product in
performance can be manufactured, which provides important reference for personalized SLM direct manufacturing
based on CoCrMo alloy.
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Table 1 Comparison of powder material manufactured by SLM and ASTM F75 standard
Element CoCrMo powder ASTM F75 Element CoCrMo powder ASTM F75
Cr 29.4% 27~30% Ni 0.09% <0.5%
Mo 6% 5~7% Al <0.010% <0.1%
Si 0.8% <1% Ti <0.010% <0.1%
Mn 0.75% <1% A <<0.010% <0.2%
Fe 0.26% <0.75% P 0. 008 % <0.02%
N 0.19% <0.25% S <<0.0030% <0.01%
C 0.15% <0.35% Co Balance Balance
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Fig. 2 Micromorphology of CoCrMo metal powder
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Table 2 Orthogonal experiment in three factors
and three levels
Laser Scanning Scanning
No. power /W space /mm  speed /(mm/s)
1 130 0. 06 400
2 130 0.07 500
3 130 0.08 600
4 150 0. 06 600
5 150 0.07 400
6 150 0.08 500
7 170 0. 06 500
8 170 0.07 600
9 170 0.08 400
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