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Fig. 1 XRD pattern of composite
formed by AFZrOCI; reaction system
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Fig.2 Free energy of formation of
Zr0O; and AL,03
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Fig. 3 SEM photographs of ZrAlz+ AL,O3/ Al composite

(a) —Distribution of particulates; (b) —Morphology of particulates
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Fig. 4 TEM photographs of ZrAl; crystal with a tetragonal structure

(a) —Morphology of ZrAl; crystal; (b) —Diffraction pattern of ZrAl; crystal in [ 100]
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Fig. 5 TEM photographs of Al;O3 crystal with a hexagonal structure

(a) —Morphology of Al,03 crystal; (b) —Diffraction pattern of Al,O3 crystal in [ 111]
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Fig. 6 Solidification structures of ZrAls;+ Al,03/ Al composites

(a) —Volume fraction of particles 4% ; (b) —Volume fraction of particles 8% ; (c¢) —Volume fraction of particles 12%
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Fig.7 Tensile properties of ZrAls+

Al,03/ Al Composites
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Fig. 8 SEM photographs on tensile fracture
of ZrAlz+ Al,O3/ Al composites

(a) —Volume fraction of particles 4% ;

(b) —Volume fraction of particles 12%
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ZrAlzp)+ AlLOs(p)/ Al composites fabricated by

reaction in system Al ZrO(l;

ZHAO Yutao" 2, SUN Guo‘xiong1
(1. Department of Mechanical Engineering, Southeast University, Nanjing 210096, P.R. China;

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

Zhenjiang 212013, P. R. China)

[ Abstract] Inrsitu ZrAl; and Al,O3 particulates reinforced aluminum composites were fabricated by the direct melt reaction ( DM R)
method from AFZrOCl, system. In-situ ZrAl; particulates with a tetragonal structure, a length/width ratio lower than 2. 0 and a
maximum size of 4 Hm were formed in the system AFZ1-O. In addition, a certain number of submicron Al;03 particles with a hexago-
nal structure and a length/ width ratio larger than 2. 0 were also generated in this system. In the microstructure of ZrAly +

ALOj3,/ Al composite, irsitu formed particulates are finer and welkdistributed with the increasing of ZrOCL addition. Tensile tests
indicate that composites fabricated by the system AFZrOCl, exhibite high strength and ductility. There are a lot of ripples with fine
particulates on the fracture. The fracture of (ZrAlz+ Al,O3) / Al composites belongs with toughness.

[ Key words] Al matrix composite; ZrOCly; ZrAly; Al,O3
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