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Abstract: The alumina powder with ultra-high purity prepared by Xinxiang Jinsheng New Materials Co. , Ltd. was
milled and dispersed in order to modify the particle size and distributions. Doped with MgO, the alumina ceramics were
treated by pressureless sintering and vacuum sintering respectively. The effects of sintering temperature on the relative den-
sity , microstructure and in-line transmittance of the alumina ceramics were investigated. Samples under pressureless sinte-
ring at 1 500 °C have a small crystal grain size about 2 ~3 pm in diameter, with bending strength of 545 MPa, while the
crystal grain size of the vacuum-sintered transparent ceramics at 1 850 °C is about 20 ~30 wm in diameter and its in-line
transmittance is about 32% at the wavelength of 600 nm.
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Table 1 Content of impurity of alumina powders
Mass fraction/ x 10 =°
Powder
Ca Fe K Na Si
Before milled 1 10 <1 2 14
After milled 1 10 <1 2 15
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Table 2 Middle particle size and specific surface area

of alumina powders

Property Before milled After milled
D50/ pum 7.3 1.1
SBM/m2 . g’] 2 6.4
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Fig. 1  Alumina particle size distribution curves; (a) before

milling and (b) after milling
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Fig. 2 SEM images of alumina powder; (a) before milling and
(b) after milling
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Fig. 3 Relative density of alumina ceramics sintered at differ-

ent temperatures
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Fig. 4 SEM micrographs of fracture surfaces of alumina ceramics pressurelessly sintered at different tempera-

tures for 2 h respectively: (a) 1450 C, (b) 1500 C, (c¢)1 550 °C, and(d)1 600 C
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Fig. 5 Effect of sintering temperature on bending strength of

sintered bodies
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Fig. 6 In-line transmittance of vacuum-sintered alumina
ceramics; (a) domestic and (b) BAIKOWSKI

powders
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Fig. 7 Photograph of alumina ceramics sintered at different

temperatures
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Fig. 8 SEM images of fracture surfaces of alumina ceramics sin-

tered in vacuum at different temperatures; (a) 1 650 C,

(b) 1750 °C, (¢)1800 C, and(d)1 850 °C
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