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Refractory materials have been produced by means of many synthesis methods, Self-
propagating high temperature synthesis(SHS), also call as combustion synthesis, is
simple, efficient and useful to {abricate numerous high quality refractory materials
and other compounds, Similar process has been known as common thermites for welding,
The basic study of solid-solid reaction system in the SHS process and its application
has begun in recent years, Full utilization of the SHS is performed when synthesis

and densification are combined in one step,
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TableI Characteristics of SHS Mo DWW TR &IT-> 720

Reaction temperature 1800 —4300K

Propagation velocity 0.1—15cm/sec 2, XBAH&
Rate of heating 108 —105K /sec 2.1, (R38R
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. Fig.2 Excitation method of the SHS,
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Tablel Heat of formation of some
refractory materials

Compound —HYggx (kJ/mol)
TiB. 293
" ZrB. 305
TiC 185
SiC 69
NbC 141
Si3Ny 756
TiN 338
AIN 320 L e
NiAl 118 Fig.3 Scanning electron micrograph of frac-

ture surface of TiB, fabricated by the
SHS.
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Fig.5 Temperature dependence of enthalpy in Fig.6 Temperature dependence of enthalpy in
Ti-B system, Ti-C system,
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Fig.8 Phase data in Ti-B system, Fig.9 Phase data in Ti-C system,
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Tablell Intrinsic volume change of some ceramics
before and after combustion

A6 N2 2 &k B, K (e (e (%)
. BIREE (Pwme) K0 LK Ti+2B TiB, 3.5 4.5 —22
WIERHEOERKR LD WETSD Ti+C TiC 3.8 4.9 —22
T EE ORI ERE L & 5 123 Si+C SiC 2.3 3.2 —28
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