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Friction and wear properties of Ag-MoS,/carbon fibers reinforced
composites
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Abstract: MoS,, carbon fiber (CF) and special carbon fiber (SCF) were used as lubricants, and three kinds of solid
lubricating composite materials (Ag-2.5Cu-8MoS,, Ag-2.5Cu-8MoS,-3CF, Ag-2.5Cu-8MoS,-3SCF) were produced by
hot press process. The friction and wear properties of these materials were conducted, and the variation of the friction and
wear properties with the various lubrication phases was explored. The results show that, the Ag-2.5Cu-8MoS, get better
friction and wear properties and lower friction coefficient, the wear rate is 24x10 “m*/(N'm), the friction coefficient is
0.122; The addition of carbon fiber can improve the wear resistance of material, and the Ag-2.5Cu-8MoS,-3SCF gains the
lowest wear rate(4.08x10 " m*/(N'm)), which increases six times over Ag-2.5Cu-8MoS,. However, the addition of
carbon fiber obviously increases the friction coefficient of materials, the friction coefficient increases from 0.122 to 0.154
(CF) and 0.167 (SCF), respectively. The improving wear strengthening effect is obvious, which is caused by the well
wear-resisting property, high hardness (319.369 HV) of the special carbon fiber and the better frictional property of MoS,.
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Fig. 1 SEM images of composites; (a) Ag-2.5Cu-8MoS,;

(b) Ag-2.5Cu-8MoS,-3CF; (c) Ag-2.5Cu-8MoS,-3SCF
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Table 1 Results of friction and wear tests of materials

Average Wear Wear rate/

Sample frication mass (o™
coefficient loss/mg m*>*N 'm")
Ag-2.5Cu-8MoS, 0.122 70.4 24.00
Ag-2.5Cu-8Mo0S,-3CF  0.167 452 18.10
Ag-2.5Cu-8Mo0S,-3SCF  0.154 11.3 4.52
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Fig. 2 Change curves on wear mass loss distance
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Fig. 3 Change curves of friction coefficient with sliding distance
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Table 2 Result of nanometer indentation hardness of matrix

and lubrication phase

Hardness of CF and .
Hardness SCF, HV Matrix
Sample of MoS,, hardness,
HV Lateral Vertical HV
hardness  hardness
Ag-2.5Cu-
45.765 - - 124.573
8MOSZ 7 7
Ag-2.5Cu-
8Mo0S,-3CF 43.312 56.107 83.241 124.254
Ag-2.5Cu-
48.693 132.895 319.36 129.432
8MoS,-3SCF o ? 9.369 ?
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Fig. 4 SEM images of worn surface(left) and debris (right) of composites: (a), (b) Ag-2.5Cu-8MoS,; (¢), (d) Ag-2.5Cu-8MoS,-3CF;

(e), (f) Ag-2.5Cu-8MoS,-3SCF
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Fig. 5 SEM image of counterpart (a) and result of EDS analysis (b) of Ag-2.5Cu-8MoS, sample
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Fig. 6 SEM images of counterpart(left) and surface scan of carbon element on counterpart(right): (a), (b) Ag-2.5Cu-8MoS,-3CF;

(c), (d) Ag-2.5Cu-8MoS,-3SCF
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