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Abstract: Effects of laser powers on microstructure and mechanical properties of WE43 magnesium alloy prepared by
selective laser melting (SLM) were systematically investigated, and specimens with optimal parameter (200 W) were
subjected to T4 and T6 heat treatment. The results reveal that the laser power significantly affects the relative densities
and microstructure, where insufficient energy input at 60 W leads to unfused defects and oxide aggregation, and vapor
pore defects are generated at 340 W. Desirable process balance is achieved at 200 W, and formed parts with 98.8%
relative densities are obtained, where the tensile strength and elongation are 312 MPa and 8.3% , respectively, present-
ing excellent strong plasticity matching. Heat treatment analysis indicates that T6 aging treatment (536 °C X 8 h solid
solution—+250 °C X 16 h aging) induces the uniform precipitation of #'-strengthened phases (20~50 nm) , which signifi-
cantly enhances the tensile strength to 356 MPa while maintaining elongation of 3.5%. The strengthening mechanism
of T6-treated alloy is mainly attributed to precipitation strengthening generated by high-density #'-phase, fine grain

strengthening, and heterogeneous deformation-induced strengthening produced by unique heterogeneous structure.
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Tab.2 Laser printing parameters for WE43 alloy
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1 60 300 100 20 67
2 200 300 100 20 67
3 340 300 100 20 67
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Fig.2 OM images of of SLM-WE43 magnesium alloy under different laser powers
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Fig.3 SEM images and EDS mapping of SLM-WE43 magnesium alloy under different laser powers
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Fig.10 Tensile fracture morphologies of specimen under different laser powers
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Fig.11 Influence law of heat treatment on strength and elongation
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