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Fig.1 Microstructures of (a) 7075 Al alloy and (b) 6%TiC/7075

composite
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Table 1  Mechanical properties of 7075 alloy and 6%

TiC/7075 composite after heat-treatment

Tensile strength  Yield strength  Elongation
/MPa /MPa /%
7075 550 450 6
6% TiC/7075 747 644 5.8
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Fig.2 Microstructures of TiC/Al composite
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K3 6%TiC/ 7075 & &R H ) SEM B
Fig.3 SEM images of tensile fractures of 6% TiC/7075 composite: (a) before heat treatment and (b) (c) after heat treatment
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Fig.4 Variations in the wear rates of 7075 aluminum alloy and

6% TiC/7075 Al composites with loading
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Fig.5 SEM morphologies of worn surfaces at 9.1 N for 7075 Al alloy (a) and 6 % TiC/7075 Composite (b) and at 35.8 N for 7075 Al

alloy (c) and 6 % TiC/7075 composite (d)

Kl 6 (a) 7075 Hi#42(b) 6% TiC/ 7075 B4 FHEHE 9.1 N #:45F F EEJE (11 SEM B8 3 Fl(c) 7075 #145 42(d) 6%TiC/ 7075 B4 M RHE 35.8

N 3~ BEJE i) SEM 8 J

Fig.6 SEM micrographs for wear debris generated at 9.1 N for 7075 Al alloy (a) 6% TiC/7075 composite (b) and at 35.8 N for 7075 Al

alloy (c) and 6% TiC/7075 composite (d)
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Tensile and Wear Properties of TiC/7075 Composite Prepared by Melt in-Situ Synthesis

Sun Miao', Xu Cunguan', He Jianping', Wang Feng’, Zhou Xianglin', Yang Bin'
(1. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)
(2. Beijing General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: TiC/7075 composite was synthesized by melt in-situ synthesis. The TiC particulates were observed from SEM to be nearly
spherical shape with an average size of less than 1.0 um. The experimental results show that the tensile elongation of the composite is
slightly decreased, but the tensile strength and yield strength are respectively improved about 35.8% and 42.2% than those of 7075
aluminum alloy, showing that the TiC particulates formed by in-suit reaction strengthen the matrix effectively. The results of wear
experiment show that the wear resistance of 6wt% TiC/7075 composite is better than that of 7075 aluminum alloy under lower loading (9.1
N). The wear resistance of the same composite, however, is lower than that of 7075 aluminum alloy under higher loading (35.8 N). The
effect of external load on the wear resistance of the materials was analyzed.

Key words: 7075 aluminum alloy; in-situ reaction; wear
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