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Fig. 1 A schematic illustration of underwater-shock
compaction assembly
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Fig. 2 Quter views of combustion synthesized com-
posite(left), and SHSed specimens followed
by underwater-shock compaction (right)
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Table 1 Results of measurement of combustion velocity
for various mixed powders

Al,03 content

Distance Required time Combustion velocity

/mol% /mm /s /m-s~!
A 10 29.2 2.01 14.53

20 33.7 3.4 9.79

30 29.8 3.32 8.97

40 32.5 10.70 3.04
B 10 30.0 3.31 9.06

15 25.9 8.15 3.18
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Fig. 3 X-ray diffraction patterns of shock-
compacted TiC-Al: O3 composites
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Fig. 4 Calculated standard formation free energy of
TiC and Al O3
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Fig. 5 Variation in density of TiC-Al,Q; shock com-
pacts as a function of Al2O; content
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Fig. 6 Variation in micro Vickers hardness of TiC-
Al1,03; shock compacts as a function of
Al,03 content
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Fig. 7 Scanning electron micrographs of various specimens: (a, b) TiC-
10 mol%, (c, d) 20 mol%, (e, f) 30 mol% and (g, h) 40 moi%Al;0,.
(a,c,e, g) lowand (b, d, f, h) high magnification
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Fig. 8 Resistivity of TiC-Al O3 composites produc-
ed by SHS/Shock-compaction method as a
function of Al,O3 content
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Materials Applications of Shock-Wave and

Fabrication of TiC-Al:0; electric conductive ceramics by utilizing explosive
dynamic compaction and self-propagating high temperature synthesis

by Ryuichi TOMOSHIGE®*, Shigemasa OKUMA**, Masataka KATAGIRI*
Toru MATSUSHITA*, Kihachiro IMAMURA** and Akira CHIBA**

In the present study, it was attempted to fabricate TiC-10 to 40 mol% Al.O; com-
posite by self-propagating high temperature synthesis (SHS) followed by underwater-
shock compaction using titanium oxide, titanium, graphite and aluminum powders as star-
ting materials. The priority in this study is a small amount of energy to serve and a short
period from synthesis to hot-compaction. The relative density of the obtained composites,
which is consisted of TiC and Al: O3 of difficult-to-consolidate materials, attained high
value of 93% or more. Also, we could get the shock-compacted specimens with excellent
electric conductivity compared with graphite, so it is expected that the specimens are ap-
plied to conductive ceramics. As a result, it was indicated to be effective to the densifica-
tion of difficult-to-consolidate materials which are hard to produce by conventional sinter-
ing method, when the shock wave is applied to porous material synthesized by SHS reac-
tion accompanied with much higher heat of reaction.

(*Department of Industrial Chemistry, Kumamoto Institute of Technology, 4—

22— 1 Ikeda, Kumamoto 860, Japan '
**Department of Mechanical Engineering and Materials Science, Kumamoto
University, 2—39—1 Kurokami, Kumamoto 860, Japan)
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