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Fundamental Study of Additive Manufacturing of
Ceramics Parts via Indirect Selective Laser Melting
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Fundamental experiments related to indirect selective laser melting (SLM) for fabrication of Al,O,

ceramics parts having a complex shape were conducted for suitable flowability of composite powder, powder bed

temperature of SLM condition, degreasing condition, and sintering condition. The Al,O, — thermoplastic resin

composite powder was designed to the same Carr’s flowability index as that level of plastic powder for a plastic

SLM instrument (P110; Formiga). Results showed that powder bed temperature is correlated with the dimensional

accuracy. The final Al,O, parts were not cracked during degreasing and sintering, and achieved relative density

of 69% after furnace sintering. The results obtained in this study show that, to achieve relatively high density, it

is necessary to optimize the ratio of Al,O; and thermoplastic resin, the laser energy density, and the degreasing

process.
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Fig. 1 Particle size distribution of standard powder and
composite powder for SLM process.

Table 1 Carr’s flowabilityindex of standard powder and composite powder for SLM process.

Polystyrene Polyamide12 | Composite
powder powder powder

Angle of repose [7] |- Angle ofrepose [7] _ 2 32 |4 _
Carr's index [point] 16 22 15

Compressibility Tndex [-] |—-—-—-— Compressibility Index [-] _____ IS N 4 _ (1
Carr's index [point] 22.5 21 22

Angle of spatula [°] moo._.Angleofspatua 7] _ 8 4 S . .: SN
Carr's index [point] 16 18 16

Uniformity o Uniformiy[]___ IR T
Carr's index [point] 25 24 23
Total flowabilityindex [point] 79.5 85 75
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Fig. 2 Effect of powder bed temperature on dimensional
accuracy of green body.
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Fig. 4 Sintered density as a function of green density.
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