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Table 1 Chemical composition of PSZ powder.

Chemical composition(wt%)

Particle size(ym) Bulk density( g /cd)

Y:0s
5.09

AlL:Os Si0: Fe:0s
<0.005 <0.002 0.002

Na:0
0.018

0.3 6.05

O Tetragonal
® Monoclinic

N o

Intensity (arbitrary unit)

W 0w % & 0 &
28degree(CuKa)
Fig. 2 XRD analysis of PSZ powder
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Fig. 3 A shematic illustration of hot—shock—com-
paction assembly
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Fig. 4 Variation of exothermic reaction temperature
as a function of time in the various ratio Ti:C
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Fig. 5 Fracture surfaces of compacts,(a,c)
as—hot —compacted, and(b,d)as—cold -
compacted; as—compacted ZrO: specimens
and(c,d)specimens heat—treated at
1873K
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Table 2 Results for ion gap method

. Distance between Duration for pass Shock veloci

Pin No. two pins (zm) between two pins (ns) {(m/s) v
1—2 5.130 1580 3240
2—3 4.740 1540 3050
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Fig. 6 XRD analysis of (a) as—hot—compacted,
specimens (b) heat—treated at 1473K, (c)
1673K,and (d) 1873K
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Fig. 7 Variation of relative density of as—com-
pacted and heat—treated specimens
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Fig. 8 Variation of hardness of as—compacted and
heat—treated specimens
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Fig. 9 Variation of fracture toughness test of
heat —treated specimens
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Fig. 10 TEM micrographs of specimens heat —treated
at (a) 1673K,and (b,c) 1873 for 5h
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Hot shock compaction of partially - stabilized zirconia powder utilizing
high temperature by exothermic reaction Ti+C—TiC.

by Akira CHIBA*, Ryuichi TOMOSHIGE**, Youjiro KAKOKI®*, Kouichi HARA*
Kihachiro IMAMURA*, Chao MOON*and Toru MATSUSHITA**

Hot compaction of partially-stabilized zirconia (PSZ)powder was performed utilizing
synthesis reaction heat by titanium and carbon powders, and various mechanical proper-
ties and microstructures for the compact were evaluated. As the results, sound
specimens without any macro cracks were obtained by this hot-compaction with the shock
pressure of about 2 to 3 GPa. Hardness values of the specimens indicated remarkably
higher values than a specimen shock-compacted under the room temperature, suggesting
exothermic reaction heat to be effective for shock compaction. The hardness of the
specimen post-sintered above 1473K is comparable to that of commercial products (about
12.7GPa). The hot-compacted specimen sintered at 1873K showed 8.5MPa-m'” in frac-
ture toughness. TEM observation suggested that grain diameter in that specimen grew to
Ipm, which is critical size on the spontaneous transformation of t—+m-ZrQ:, and that its
fracture toughness value increased since the transformation attributed to the grain growth
occurred. It was evident that this method was effective on the shock compaction of ceramic
material powder.
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