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Investigation of oxide ceramics synthesis using high power CO: laser
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Abstract: In this paper, Al03 AlyOs-5%mol CryO3 and Aly03-20% wt ZrO; powders:
have been sintered to fabricate oxide ceramics with COq laser. The product of Alpg(WO0y);s is
found as a new compound which can not be found in two~diminsional equilibrum phase-diag-
rams. The analysis of microstructure and hardness of the laser synthesized materials have
been conducted. The hardnesses of laser synthesized materials are shown to be higher than

that produced with the conventional sintering mothed in furnace.
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Fig. 1 X-ray diffrastion analysis of Al;05- WOz sample



772 B OB % 18 %

Al:0:-WOs
IW q
N liquid phase
\\ : % 2

0 . -
1500F  1:04-liquid phase N 2 g
Pon i S e S0 £ \/z : E
-]
=

1100

700: o3 e W0

Al:Os mol% 2:5
Fig. 2 Two-dimensional equillibrium phase Fig. 3 X-ray diffraction analysis of
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Fig. 4 X-ray diffraction analysis of Fig. 5 Transvarse cross micrograph
Al,0g-Zr03 sample of Al;03-50% mol WO; sample (mag—
nification 20 times)
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Table 1 Electron speetrum of AlL,(WO0,);
sample

wi(%) | sty | TR
Al 44.74(B) 84.65(B) 1.09(B) :
10.04(W) | 43.19(W) 5.56 (W)
W 55.26(B) 15.35(B) 2.19(B)
89.96(W) | 56.81(W) 2.7 (W)
Fig.6 Plane macrograph of laser synthesized
Al,(WOy)s, 100 % (F=700W /em?, ¢=10s) B: Black; W:white
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Fig. 7 (a) Profile of hardness variation with the (b) Profile of hardness variation with the
acting time of laser forJAl,05-5 mol % Cry03 smple depth for Al;05-5 mol % CrsOg sample
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