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Fig. 2 Arrangement for dynamic compaction : (a) plane wave generator and momen-
tum trap recovery system : (b) stainless steel capsule
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Fig. 3 Resulting products of exothermic mixture
of titanium and carbon after shock
treatments at impact velocities of 1.1 (a)
1.6 (b) and 2.1km/s (c).
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Table 1 SiC powders dynamically compacted with and without

post shock heating

Assebml Relative Vicker's
y Density (%) Microhardness (GPa)

SiC

with post shock heating 9 28.7+08
SiC

without post shock heating 98.6 19.5+2.0

*4.9-N load, 15 sec.
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Fig. 8 Microstructures of dynamically compacted SiC powders with and without
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Fig. 5 Hall-Williamson plot for dynamically com-
pacted SiC powders. (A : SiC Compact ob-
tained with the reaction heat, B : SiC com-
pact obtained without the reaction heat)
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Fig. 7 High magnification view of the microstruc-
ture shown in Fig. 6 (b).
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Dynamic Compaction of SiC Powder Utilizing Heat of Exothermic Reaction

by Tamotsu AKASHI* and Akira B. SAWAOKA**

Dynamic compaction of SiC powder has been performed utilizing the heat of the ex-
othermic reaction of titanium and carbon to produce titanium carbide. Well consolidated
SiC compact having 99% of the theoretical density and microhardness of 28.7Gpa was ob-
tained by this technique, whereas microhardness of dynamically compacted SiC powder ob-
tained without the heat of the exothermic reaction was 19.5GPa.

(*Center for Explosives Technology Research, New Mexico Institute of Mining
& Technology, Socorro, New Mexico, 87801, USA

**Research Laboratory of Engineering Materials, Tokyo Institute of Technology,
4259 Nagatsuta, Midori, Yokohama 227)
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