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KINETIC MECHANISM OF THE XD REACTION IN Al-TiO2-C SYSTEM

KOU Sheng-zhong, XU Guang-ji, DING Yu-tian, SU Pei-hua
(Material Engineering Department of Gansu University of Technology, Lanzhou 730050, China)
Abstract: T he kinetic mechanism of XD reaction in Al-TiO2-C system was studied in this paper.

Result shows that a strong exothermic reaction results in the formation of a high temperature metal-
lurgical micro-region in the sample, which is favorable to synthesis of reinforcing particles TiCo/

(AkOs)r and in matrix alloying. Synthetic reactions take place as different kinetic mechanisms in dif-

ferent periods. There exists a crack of the reactants during the quick reaction period, the cracking was

caused by the steep temperature gradient and great thermal stress inside the reactants. T he cracking
of reactants makes the reaction speed very fast and synthesized particles (Al:0z)» and TiCr very fine.
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Fig. 3 Electron micrograph of composites synthesized by XD at 850
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Fig. 1 Relationship between temperature and
sintering time in the system of AI-TiO2-C
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Fig. 2 X-ray diffraction analysis of the composites

3

Al Ti C

(a) and elementa distribution of Ti (b), C (c¢) and Al (d)



: Al-TiO2-C XD - 117

Al Ti C : (1) Tio:( ©) : R;
(AROs3)r  TiCr , (2) ( r
: 0.1 5pum, AETi );
(3) ,
1 ,
, , : 5
: , Al-TiC:-C
(1 f) ;
105 (1) AI-Ti TiO:( C) Al
y TIOZ( C) “ - ” :
4(a) 4(b) (2) . TiO

TiO:2 C
" () TiOs ! (3) TiO:
, (D (2

TiO, FikL

5 TiO2-Al-C

Fig. 5 Kinetic model of synthetic reaction in TiO2-Al-C system
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