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Effect of processing parameters on hardness of selective laser melting cobalt-chromium alloy
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[ Abstract] Objective To investigate the effects of several processing parameters on surface morphol-
ogy and surface hardness of cobalt-chromium(Co-Cr) alloy fabricated by selective laser melting (SLM). Methods
Nine groups of selective laser melting Co-Cr alloy were fabricated by different processing parameters (laser power:
2500W, 2750W, 3000W; scanning speed: Smm/s, 10mm/s, 15mm/s; power feeding rate: 3r/min, 4.5r/min, 6r/min)
by orthogonal experiment design, each group has five specimens (10mm diameter and 3mm thickness). The speci-
mens’ surface morphology was observed by a scanning electron microscope and their Vickers hardness was mea-
sured by micro-hardness tester. The data was analyzed with SPSS16.0 software package. Results The SEM im-
ages showed all selective laser melting Co-Cr alloy had a homogeneous and regular cellular structure and the mean
surface Vickers hardness were all above 345HV. Conclusion When laser power is set at 2500-3000W, scanning
speed is set by 5-15mm/s and power feeding rate is set by 3-6r/min, SLM Co-Cr alloy has both ideal surface prop-
erty and surface hardness, which can meet the clinical demands.
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