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Fig. 1 XRD pattern of composites formed
by ZrOCly- Al reactive system
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Fig. 2 SEM photographs of cast composites formed by ZrOCIly-Al system

(a) —Distribution of particles; (b) —Morphology of particles
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Fig. 3 Solidification structures of composites under different initial reactive temperatures
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Fig. 4 Temperature-time curves of composite melts under different initial reactive temperatures
(8) =750 C; (b) —800 C; () —850 C
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Fig. 5 SEM water-quenched microstructures of AlsZr(,, Al,O3,) /Al composite melts
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Fig. 6 Kinetic model of ZrO,/ Al reactive process

(a) —Initial stage; (b) —Growth stage; (¢) —Final stage
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Reactive mechanism of AlzZr,, AlOsp)/ Al composites formed

by reaction between ZrOCl; and liquid aluminum

ZHAO Yutao"?, SUN Guo-xiong1
(1. Department of Mechanical Engineering, Southeast University, Nanjing 210096, P.R. China;

2. School of M aterial Science & Engineering, Jiangsu University of Science and Technology,

Zhenjiang 212013, P. R. China)

[Abstract] The microstructures of AlsZriy, Al O3,/ Al composites formed by reaction in melt from ZrOCly Al system were exam-

P>
ined by X-ray diffraction (XRD) and scanning electron microscope (SEM). The results indicated that Al;Zr and o Al,05 particulate
phases are produced by the reaction between ZrOCl, and liquid aluminum. The size of Al3Zr and Al,03 particles with a polyhedral
shape is in the range of 0. 2~ 5Pm. The volume fraction of in-situ particles and the melt temperature are both enhanced with the in-
creasing of initial reactive temperature. The aggregation and growth of Al;Zr particles occur when the melt temperature is higher than
1200 C. Tt was proposed that the chemical reaction betw een zirconium oxychloride (ZrOCl;) and liquid aluminum is a complex pro-

cess including both gas liquid reaction and solid-liquid reaction. The kinetic model and the velocity of chemical reaction for ZrO,/ Al

reaction, which is the key step in ZrOCly- Al reactive system, were established.

[Key words] reactive mechanism; composites; reaction in melt; zirconium oxychloride
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