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Abstract On the basis of numerical simulation and experiments, the formation mechanism of solidification
microstructures on the alumina ceramic surface by selective laser melting (SLLM) is clarified. The research results
show that as for the SLM of alumina ceramic, the forming condition of Bénard-Marangoni surface instability is

satisfied. As laser energy decreases, the convection is close to its steady state. The preheating of substrate can

change the Bénard-Marangoni convection state. Low laser power, fast scanning speed and low preheating

temperature are all beneficial to the formation of a steady laminar flow on the liquid surface.
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Table 1  Chemical compositions of Al, O,

Al, O, Na, O

Composition

Fe, O,

SiO, MgO TiO, CaO

Mass Fraction /% Margin 0.0776
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Table 2 Part parameters of Al, O;

Parameter Value

Absorptivity 0.028

Density /(kgem *) 3970

Melting point /K 2328
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Table 3 Simulation and experiment processing parameters

Parameter Value
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60, 70, 80, 90
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Fig. 3 Simulation results. (a) Overall temperature field; (b) cross-sectional profile of flow field
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