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Abstract: Novel irrsitu (AlsZr+ AL Os),/ Al composites was developed by direct melt reaction in the system AF
Zr(CO3)2. The reactive thermodynamics, kinetics, and mechanism of irrsitu AFZr(CO3)2 system were investiga
ted. The results indicate that the initial reactive temperature of A+Zr(CO3)2 system is 850 C. The reaction between
Zr(CO3) 2 powder and aluminum melt can proceed spontaneously at the range of 850 =1 100 C. X-ray diffraction
(XRD) and scanning electron microscope (SEM) analyses indicate that the irrsitu formed reinforcements are Al; Zr
and ¢ AL Os particles. The size of these particles is in the range of 0. 1 =1 Hm. These particles are well distributed in
the matrix. Analysis of water quenched samples during reactive process shows that zirconium content in aluminum
melt increases rapidly with the increasing reactive time and increases by 90% for 10 min. The whole time of irrsitu
synthesis is 15 min. Irrsitu synthesis process in AFZr(COs3) 2 system is controlled mainly by chemical reaction at ear
lier stage (before 3 min), whereas it is controlled mainly by the particulate diffusion at later stage ( after 10 min).
The mechanism of key reaction between ZrO2 and Al in the system AFZr(CO3)2 is the reactiorr diffusiorr crack. Fur
thermore, the reactive kinetic model, the reactive principle sketch and, the reactive time formula in the system AF

Z1r- O were established.
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Fig.1 SEM microstructures of composites

synthesized in system AF Zr(CO3):
(a) —Particulate distribution;

(b) —Particulate morphology
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Fig. 5 SEM microstructures of composite melt by water quenched in different reactive time
(a) —30s; (b) —300s; (¢) —600s; (d) —900 s
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