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Fig.1 TEM microstructures of Al,03,/ Al composites( ¥,= 40% )
(2) —5 Bm-ALOs/ AL (b), (¢) —Bright field image and dark field image of 0. 15 Hm-Al,05,/ Al
(] —Diffraction patiemn of (5} and (o)
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Fig.2 TEM microstructures of Al,03,/ Al composites ( ¥,= 40%) after tensile deformation
(a) —5 Bm-Al, 03,/ Al; (b) —Bright field image of 0. 15 Bm-Al,03,/ Al; (c) —Dark field image of 0. 15 Bm-Al,03,/ Al
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Table 1 Tensile properties of A1,03,/ Al

composites at room temperature

No. d/bm ®./ % Shape
1 5.0 40 Sharpr angle shape
2 0.15 40 Near spherical shape
No. E/GPa 0,/ MPa 5/ %
1 135.5 393 0.5
3 140 590 2.0
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Fig.3 SEM fractographs of Al,03,/ Al
composites ( P,= 40%)

() —5 Bm-ALO3,/AlL; (b) —0. 15 M- ALO3,/ Al
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Effect of particle size and morphology on microstructure and

properties of Al,Os,/ Al composites

JIANG Long-tao', WU Gao-hui', SUN Dong-li', ZHANG Qiang',
CHEN Jian-fengl, Norio Kouno?, Hideo Saito®
(1. Department of Materials Science and Technology, Harbin Institute of Technology,
Harbin 150001, China;
2. Department of M etallurgical Engineering, Chiba Institute of Technology, Japan;
3. Analysis Center of Materials, Chiba Institute of Technology, Japan)

[ Abstract] Aluminum matrix composites with alumina particles of 40% ( volume fraction) were fabricated using 5. 0 Hm and 0. 15
Um Al O3 particles respectively. The microstructure of the two kinds of composites before and after tension was investigated with
transmission electron microscope (TEM). It was found that there was a high dislocation density in the as cast composite reinforced by
5 Hm sharp-angle-shaped AL, Oj particles, due to the thermal mismatch stress. In contrast, little dislocation was observed in the as cast
composite reinforced by 0. 15 Bm spherical Al,O3 particles, which could be attributed to the following factors, such as the dispersion of
the equiaxed fine particles, uniform distribution of the stress near the interfaces, etc. The microstructural observation near the frac
ture indicated that dislocations increased in the matrix of the former composite, while obvious dislocation loops were found in the lat-
ter. The room temperature tensile test confirmed that such microstructure in the sub-micro Al;O3,/ Al composites was beneficial to an

increase in their strength and ductility.

[ Key words] metal matrix composites; microstructure; mechanical properties
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