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Abstract The influence of an electric field on the combustion synthesis of TiSi;-x ZrO.(0<x<0.6)

was investigated. Composite of x=0.45 can only be synthesized in the presence of an electric field.

Although in the absence of an electric field the systems with x=0.45 and x=0.6 can sustain a non-

steady combustion wave, the reaction is not complete.

middle of the sample and then becomes extinguished.

That is, an unstable wave propagates to the

Wave velocity of the Ti,S1,-Zr(. composites

slightly Increases with the imposition of external electric field across the sample.
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Table 1. Thermodynamlc Data for Ti;Si; and ZrO,.
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Fig. 2. The variation of the combustion temperature of
Ti;51,-Zr0O, composites with the concentration of ZrO..
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Fig. 3. Back-scattered electron image (A) and X-ray
diffraction pattern (B) of the Ti,Si,.
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Fig. 4. The variation of combustion wave velocity of Ti,
Si,-Zr0O, composites with the concentration of ZrQ.,.
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Fig. 5. Propagation of the combustion wave under the electric field (10V) through the reactants corresponding to the

composition of Ti:Si;~45 mole% ZrQO.. (a) Prior to ignition. (b—¢) Sequential photographs obtained during the propa-

gation of combustion wave. The glowing front separates the product from the reactants ahead of the front. (f) Photo-

graph obtained during the cool-down period.
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Fig. 6. Back-scattered electron images of products of
the 5Ti+3Si+ 60 mole% ZrO, reaction.

(a) synthesized without a field

(b) synthesized with a field (15V).
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Fig. 7. X-ray diffraction patterns of the system 5Ti+
3Si+60 mole% ZrQO,.

(a) reactant mixture

(b) combusted without field

(c¢) combusted with 15V
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Fig. 8. Voltage and current profiles during the
synthesis of Ti;Si,-60 mole% ZrQO..

(a) Field application (15V) without ignition

(b) Field application (15V) with ignition
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Fig. 9. Applied electric power profile during the
synthesis of Ti:Si;~60 mole% Zr0O, under the electric
field (15V)
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