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Experiment on Selective Laser Melting Forming of Al,O; Ceramics
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Abstract The technology of selective laser melting is used to conduct the basic experimental study on Al, O
powders and slurry. The experimental results show that the forming effect of Al,O; powder is worser, and in
contrast that of Al, O3 slurry is better. Laser power has important impact on the surface quality of Al,O; slurry
samples, and the surface quality continuously upgrades with the increment of laser power. With the laser power of
200 W and scanning speed of 90 mm/s, the average Vickers hardness of Al, O3 sample is about 14.7 GPa.
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Fig. 1 SEM image of Al,O; powders
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Table 1 Chemical compositions of Al, O; powders (mass fraction, %)

Element Al, Oy Na, O Fe, O, Si0O, MgO TiO, CaO
Content Bal. 0.0776 0.0124 0.0238 0.0521 0.0035 0.0136
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Fig. 2 Al O; and graphite baseplate
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Fig. 3 Cross scanning strategy between layers
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Fig. 4 SLM forming sample of Al,O; powders
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Fig. 5 SLM forming sample of Al,O; slurry. (a) Top view; (b) side view
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Fig. 6 (a) Splatters of Al,O; powders; (b) schematic diagram of powder splattering
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Fig. 7 SEM images of Al, O slurry samples under a certain scanning speed but different laser powers
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Fig. 8 Microstructures of Al, O, ceramic surfaces under a certain scanning speed but different laser powers
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Fig. 9 Schematic diagrams of (a) liquid phase sintering and (b) full melting of Al, O,
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Fig. 10 XRD patterns of Al, O; powders and Al, O; sample made by SLM
B 11 Ca) (b)) 43 551 Sy 0B T T 9 I8 sl 285 4 0t [RDBOUR 25 4 . NI TR o] DL M S dobr 4L 2138 5, = @ g
A 120°, AR LI A ZE A RBEE . BORE S BN T SIRES . AL O, foki 5w B 0% BERK ., i
5 it Rn ST ) 77 AR VA D ES T SRR R A, AL Oy SR S m e XA K K. B 110 g

1002007-5



H | i ot

PO b 5 T 24CRE W T SIOULIE 350 DA PRI vb mT A B o T B9 3 DL ol W 2808 T I TS P 4 5 R I

%%
fLBRE D BUR AR B R R s T AR S 1 B0, fohr AR S R a5 i B S I RUR .
@ 7 ; (b)* ;

N - 5

£

grain gro NS

B FEROETIER 200 W EHHEE 90 mm/s BT . SLM IER AL O, ifFE.
(a) 2 TH W GUE5H 5 (b)) &y A SOU 25 44 5 (o) T T RO O 351
Fig. 11 SLM forming sample of Al, O; under laser power of 200 W and scanning speed of 90 mm/s. (a) Surface

microstructure; (b) microstructure of grains; (c¢) microtopography of fractured surfaces
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Fig. 12 Microhardness of Al, O, ceramics under different forming techniques
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