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Fig. 1 FESEM image of the extracted samples of the master alloy and the preparation process of the TiC/Al-Cu-Li matrix composites
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Fig. 2 As-cast microstructures of the Al-Cu-Li matrix and TiC/Al-Cu-Li matrix composites
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Fig. 3 Microstructures of the Al-Cu-Li matrix and TiC/Al-Cu-Li matrix composites after T6 heat treatment
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Fig. 4 Hardness of the TiC/Al-Cu-Li matrix composites
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Fig. 5 Average dynamic friction factor and wear rate of the composite materials
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Fig. 6 SEM images of surface wear morphology of the Al-Cu-Li matrix composites under low load
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Fig. 7 SEM images of surface wear morphology of the Al-Cu-Li matrix composites under high load
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Investigation on Frictional Wear Performance of Nano-TiC Particles
Enhanced Al-Cu-Li Matrix Composites

QIU Wei-nan', ZHOU Dong-shuai', WANG Jian"?, BAI Zhi-hao', ZHANG Chen', XU Xu'
(1. School of Materials Engineering, Jiangsu University of Technology, Changzhou 213000, Jiangsu, China; 2.College of
Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, Jiangsu, China)

Abstract:

The TiC particle-reinforced Al-Cu-Li matrix composites were prepared by the master alloy method and the
effects of different TiC contents and loads on the frictional wear properties of the composites were investigated
by dry frictional sliding wear experiments at room temperature between GCr15 steel balls and the composites.
The experimental results showed that the TiC particles refined the microstructure of the composites and also
improved the hardness and wear resistance of the composites after heat treatment. When the content of the
TiC was 0.3%, it showed excellent wear resistance. By observing the surface morphology after wear, the main
types of wear at low loads were abrasive wear and adhesive wear, and as the load increased, oxidative wear
and fatigue spalling caused by cyclic forces became the main types of the wear. With the addition of the TiC
particles, the hardness of the composites increased, the coefficient of dynamic friction reduced, adhesive wear
was suppressed and the wear resistance of the composites was improved.
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TiC/AI-Cu-Li matrix composites; TiC nanoparticles; frictional wear properties; wear mechanism
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