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ABSTRACT

Zircomum carbide was prepared from the mixture of metal zirconium and carban powders in argon atmos-
phere by Self-propagating High-temperature Synthesis (SHS} in order to obtain the best carbon source and
dilution contents. The most exellent result was obtained in the case that active carbon was added as a starting
material, 20~30 wi% dilution content. From thermai profile analysie an apparent activation energy of 118
KJ/mol was calculated. The maximum healing rate achieved during 15 wt% ZrC reaction by product dilution
method was approximately 1.54%10° /s, Coupling this value with the measured wave velocity of L0Z6 cm/s
yielded a maximum thetmal gradient of 15X 10° K/cm. Using the definition of t* and the measured wave
velacity, the effective thermal diffusivily, o, was calculated to be 0.62X10° cm?/s.
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Fig. 1. Phase data for ZrC by SHS method.
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Table 1. Characteristics of Zr and C Powders used
as Starting Elements.

Mean
. Particle

No | Materials Manufacturer .
Size
(um)

Zirconium

ZrCl Cerac. Co. 80

g Carbide €

Z1 Zircomium | Cerac. Co, 20

C1 Graphite | Junsei Chemical Co. 60

Columbian Chemicals
c2 Carbon ) 0.050
Co. Raven serise 1170

Cabot Co, 0.016

C3 Carhon

Atom percent tarbon
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Fig. 2. Phase diagram of Zr-ZrC system’™
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Fig. 3. Flow chart for the experimental procedure.
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Fig. 4. XRD data of ZrC powder synthesized by SHS
method with different carbon.
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Fig. 6. SEM photographs of ZrC, massive synthesized by SHS methad,
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Fig. 8. SEM photographs of ZrC massive synthesized by SHS method with different dilution contents.
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