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Friction and wear property of CNT-SiC hybrid

reinforced aluminum matrix composites

prepared by powder metallurgy
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Abstract ; Silicon carbide (SiC) particles, carbon nanotubes (CNT), SiC and CNT hybrid reinforced
7055A1 composites were prepared by powder metallurgy with 7055Al1 as matrix. The dry sliding
friction and wear behavior of the three composites were studied. The results show that the wear mass
loss increases and the friction coefficient decreases slightly with the increase of the load. The wear
mass loss of the SiC-CNT/7055Al composite is lower than that of the single SiC/7055A1 and CNT/
7055Al reinforced composites at 0. 5 MPa and 1. 0 MPa. The wear mass loss of the SIC-CNT/7055Al
composite increases rapidly at 2. 0 MPa. With the increase of the load, the wear resistance of CNT/
7055A1 composite increases gradually; under medium and high load, the composite owns better wear
resistance. The wear amount of SiC/7055A1 composite increases gradually with the increase of the
load, and the wear mass loss increases little at load of 2. 0 MPa.

Key words: powder metallurgy; hybrid reinforced aluminum matrix composite;dry sliding friction and

wear; wear mechanism
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Fig. 1 Morphologies of experimental raw powder (a)Al powder; (b)CNT; (¢)SiC powder
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Table 2 Compositions and serial number of composites

Volume fraction/ %

No  Sample CNT  SiC  7035Al
Cl1 1. 0% CNT/7055Al1 1.0 0 99.0
C2 5.0%SiC/7055A1 0 5.0 95. 0
€3 5.0%SiC-1.0%CNT/7055A1 1.0 5.0 94.0
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Fig. 2 Schematic illustration of friction and wear test equipment
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Fig. 3 Microstructures of three kinds of composites and distribution of reinforcements
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Table 3 Mechanical properties of composites

S‘ample YS/MPa UTS/MPa Elongation/% HB 0.20 T 10 20

Cl 767.7£2.2 781.6+3.2 1.4+0.2 203 Load/MPa

C2 702.8+5.4 707.846.3 0.9+0.2 207 ) -
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Fig.4 Wear rates of composites under different loading
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Fig.5 Friction coefficients of composites under different loading
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Fig. 6 Surface temperature variation curves of
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Fig. 8 Friction and wear morphologies of composites under 0. 5 MPa loading (a)C1;(bh)C2;(c)C3
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Fig. 9 Friction and wear morphologies of composites under 1. 0 MPa loading
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Table 4 EDS results of area B in fig. 9(c)

Element Mass fraction/ %
O 10.93
Mg 1.67
Al 66. 10
Si 0.94
Fe 12.57
Zn 7.79
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Fig. 10 Friction and wear morphologies of composites under 2. 0 MPa loading
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Table 5 EDS results of area C in fig. 10(c)

Element Mass fraction/ %
C 5.565
Mg 2.14
Al 77.45
Si 5.71
Cu 1. 90
Zn 7.25
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Fig. 11  Grinding morphologies of composites and EDS analysis under 2. 0 MPa loading (a)C1;(b)C2;(c)C3
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