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Fig. 1

(a) Hypothetical phase diagram A-B-C with three intermediate phase, AB, B,C and BC,,

diffusion couple under consideration, B>C/ A, is connected by dashed line;

(b) Simple-layered structure and (¢) periodiclayered structure in diffusion couples

after formation of B,C/ A diffusion couple
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Fig. 2 Four types of structure of solid-state displacement reactions in diffusion couples
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Interface stability- analysis model of

solid-state displacement reactions
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Fig. 4

Schematic of interface perturbations with regard to different chemical potential gradients
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Interface stability analysis of solid-state displacement reaction

GAN Guoyou, SUN Jialin, CHEN Jing-chao, CHEN Yong-chong, YAN Jrkang
( School of Materials and Metallurgy Engineering, Kunming University of Science and T echnology,
Kunming 650093, P. R. China)

[ Abstract] A new interface perturbation model of ternary system is suggested and the interfacestability criterion is derived in the
form of chemical potential. If the chemical potential of rate controbelement at frontier of tiny perturbative zone goes up less than
20.7% , linear interface will grow up stablly and form layered structure; if it goes up more than 20. 7%, linear interface is not stable
and will form aggregate structure. The aggregate density of rod-aggregate structure is also calculated on the basis of a common pre-
sumption.

[Key words] solidstate displacement reaction; in-situ composite; interface stability; aggregate density

(5 HIW)

(8% 149 1H)

Al O3 and Al;3Ti reinforced composites prepared by

exothemic dispersion synthesis technology

ZHU Heguo"?, WU Sheng-qing', WANG Herrzhi®, WU Chang’
(1. Department of Materials Science and Engineering, South East University,
Nanjing 210096, P.R. China;
2. Department of Materials Science and Engineering, Nanjing U niversity of Science and T echnology,

Nanjing 210094, P.R. China)

[ Abstract] Al;03 and AL;Ti reinforced aluminum matrix composites were prepared by means of exothermic dispersion (XD) in-situ
synthesis technique. Its kinetic mechanism was also discussed. The results show that AFTi0, system can be reacted in very short
time. The reaction is propagated in combustion wave. It is also shown that aluminum initially react with TiO to form Al,03 and re-
duced T1i by X-ray diffraction and scanning electroric microscopy. T hen the reaction between reduced Ti and aluminum is subsequently
followed. The AL, O3 and Al3Ti take the shapes of equiaxed particle and block respectively. A certain heating rate and content of alu-
minum are needed, if thermal explosion occurs commonly in the AFTiO; system. The aluminum content and green density also have
influences on the combustion temperature and bulk shrinkage. The combustion temperature would be lower for higher aluminum con-
tent, but its bulk shrinkage would be higher.

[Key words] in-situ chemical reaction; thermodynamic; combustion wave; aluminum matrix composites
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