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Fabtication of transparent nano-ceramics and application to laser materials
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From the mechanical analysis of porous body during sintering, the
densification behavior was predicted by modelling and its simulation. The size distribution of pores
was introduced into the porous body, and the mechanical interaction between pores was analyzed, to

predict the shrinkage rates of each pore and the entire body. The predicted densification behavior
showed an excellent consistence with the measurements for fine AI203 and nano Zr02 powders. The
obtained knowledge was applied to the sintering of transparent fluoride-substituted apatite ceramics
with fine microstructure. To achieve both full densification and fine grains, the initial apatite
powder was prepared by the liquid-phase synthesis processing, and densified at low temperatures
using the spark-plasma-sintering technique. As a result, the transparent Nd- or Yb-doped apatite
ceramics with high optical quality could be produced. The size of those crystal grains is about 100
nm and uniformly oriented.
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