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Influence of temperature on friction and wear properties of
Cuo matrix/ graphite self-lubricating composite materials
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(1. Institute of Tribology, Hefei University of Technology, Hefei 230009, China;
2. School of M aterials Science and Engineering,

Hefei University of Technology, Hefei 230009, China)

Abstract: The Cumatrix/ graphite self-lubricating composite materials were made by conventional powder metallurgy
method. The mechanical properties and friction and wear of the composite materials with different alloyed matrixes and
different graphite sizes were investigated. The mechanisms of friction and wear were also analyzed. The results show that
the temperature greatly affects the self-lubricating properties of the Cu-matrix/ graphite composite materials. T he wear re-
sistance of the composites depends mainly on the strength of the matrix under higher temperatures. T herefore, the better
self-lubricating properties of the composites can be maintained in the temperature range of 0 = 500 C by choosing appro-

priate graphite size and alloyed matrix.
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Table 1 Compositions of Cu-matrix/ graphite

self-lubricating composite materials

(mass fraction, %)

Sample

o, Cu Ni Sn Zn Fe  Graphite
1 Bal.  5-15 4-8 4-8 274

2 Bal. 5715 4-8 4-8 274 6-8(1%)
3 Bal. 5-15 48 4-8 274 6-8(2%)
4 Bal. 5-15 48 4-8 274 6-8(3")
5 Bal. 5-15 6-8(2%)

Graphite sizes of 1* less than 0. 043 mm; 2* 0.3~ 0.5 mm; 3* 0.5
~ 0.833 mm.
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Table 2 M echanical properties of

Cumatrix self-lubricating materials

) Impact Compact
Sample Density/ Hardness,
toughness/ pressure/
No.  (10°kg'm™?) HB R

(Jeem™ ) MPa

1 7.95 46 22.5 654

2 6. 65 26 2.25 208

3 6. 85 32 2.75 241

4 6.97 35 3.36 276

5 6. 86 27 2.81 223
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Table 3 Friction and wear properties of Curmatrix self-lubricating materials at different temperatures
20 C 200 C 350 C 500 C
o
u v/10" " m’ u V/10" " m’ u V/10" " m’ u V/10" " m’
1 0.43 4.78 0.42 4.78 0. 40 2.37 0.36 14.22
2 0.17 0.61 0.19 1.30 0.17 6. 00 0.20 16. 46
3 0.19 0.22 0.18 1.30 0.18 0.61 0.17 1.52
4 0.22 0.16 0.20 0.75 0.22 0.99 0.24 13. 18
5 0.19 0.38 0.20 1.91 0.23 14.22 0.28 105. 4

U is friction coefficient , V is wear volume
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Fig. 1 Relations between temperature and wear
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Fig. 2 Relations between temperature
and friction coefficient
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(a) —350 C; (b) —500 C
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Fig. 4 EDS patterns of worn surfaces of samples

(a) —Sample 2, at 350 C; (b) —Sample 5, at 500 C
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Fig. 5 SEM images of worn surfaces at 500 C
(a) —Sample 5; (b) —Sample 3; (c) —Sample 1
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