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Fig. 2 Microstructure morphology and EDS patterns of the 20vol.%
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Fig. 3 X-ray diffraction patterns of different volume fractions

( TIC+TiB ) /TC4 composites

1 000 ¢
900 |
800 ¢
700 ¢
600 F
500 ¢
400 F
300
200 ¢

-5 5 70 "5 )5 40
T1C+T1B"ﬁ‘m{\f01%)

El4 FEIESEM (TIC+TIB) [TCAS SR BHEE
Fig. 4 Average microhardness of Ti matrix composites with different
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Fig. 6 Wear volume and Friction coefficients of the composite materials with different volume fractions under different loads
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Microstructure and Friction and Wear Properties of In-Situ High Volume
Fraction Titanium Matrix Composites

XIE Jia—qi', SHI Kun', LIU Shi-bing', ZHAO Jun', YU Bo?, LIU Hong-yu', CHEN Hong', YAN Jian—giang',
QU He-wei'

(1. Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High-End
Equipment, Shenyang 110022, Liaoning, China; 2. Military Representative Room of PLA Armament Department in Shenyang,
Shenyang 110034, Liaoning, China)

Abstract:

Combined with hot isostatic pressing powder metallurgy technology and water-cooled copper crucible vacuum
suspension smelting technology, in-situ (TiC+TiB)/TC4 composites with volume fractions of 20%, 25%,
30%, and 35% were prepared. X-ray diffraction and scanning electron microscope were used to investigate
the phase composition and microstructure of the composites. The friction and wear performance and
microhardness of the composites of different volumes were investigated using a disc-pin high temperature and
high speed friction and wear tester, and microhardness tester. The results showed that the prepared composites
had a dense structure, and the reinforcement phases TiC and TiB were distributed uniformly in the matrix. As
the volume fraction of the reinforcing phase increased, the hardness of the composite material increased, the
friction coefficient and the amount of wear decreased, and the amount of friction oxides on the wear surface
increased. The average hardness of the reinforced phase composite with 35% volume fraction reached HV
892.83. Under a load of 200 N and a revolution of 120 r/min, the average friction coefficient was 0.32, and the
average wear was 78.9 mg, which has excellent friction and wear properties.

Key words:
titanium matrix composites; high volume fraction; friction and wear performance; microstructure
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