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Effect of constant temperature substrate on
microstructure and hardness of Al,03-based
eutectic ceramics
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Abstract: Al,O3-YAG eutectic ceramic has become an ideal alternative to high-temperature alloys because of its
excellent high temperature strength, high oxidation resistance and high temperature structural stability. The tech-
nology of laser engineered net shaping was used to prepare the Al,O3-YAG eutectic ceramic thin-wall samples.
These samples were prepared on a common substrate and a water-cooled constant temperature substrate respec-
tively. Their microstructure and microhardness were compared. The results show that the microstructure of thin-wall
sample prepared on the common substrate is three-dimensional network structure with an average eutectic spacing
of 0.96 um. And the microstructure of top part of the sample prepared on the water-cooled constant temperature
substrate is colony structure, while the microstructure of bottom part is dendrite structure which grows in the reverse
direction of the heat flow. The average eutectic spacing of samples prepared on the water-cooled substrate has re-
duced to 0.21 ym. Compared with the microhardness of two kinds of thin-wall samples prepared on the different
substrates, it is found that the microhardness of the thin—wall samples prepared on the water-cooled constant tem-
perature substrate is increased by about 10%.
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Fig. 1 Experimental equipment and methods. (a) Laser engineered net shaping (LENS) system. (b) Path
diagram of laser scanning.
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Table 1 Process parameters of laser engineered net shaping.

Laser power P/W Scanning velocity V/(mm/min) Powder feeding rate Q/(g/min) Interlayer lifting capacity AZ/mm

350 340 1.65 0.21
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Fig. 2 Water-cooled constant temperature substrate.
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Fig. 3 The thin-wall sample prepared on the different substrates. (a) Common
substrate. (b) Water-cooled constant temperature substrate.
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Fig. 4 SEM patterns of different part of thin-wall sample under different substrates. (a) Common substrate, A region.
(b) Common substrate, B region. (c) Water-cooled constant temperature substrate, A region. (d) Water-cooled con-

stant temperature substrate, B region.
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Fig. 5 (a) Indentation of Vickers hardness. (b) The microhardness of samples.
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