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Effects of proportion of graphite and MoS; on
performances of space docking friction material
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Abstract: The effects of proportion of graphite and MoS, (mass ratio of graphite to MoS,) ingredients on the
microstructure, physical and tribological performances of space docking Cu-based friction material made by powder
metallurgy technology were investigated. The results indicate that the microstructure becomes more homogeneous, the
apparent hardness and density of the material increase with the increase of MoS, content (graphite content reduces
relatively) obviously; when the mass ratio of graphite to MoS; is 4:8, the material obtains excellent comprehensive
properties such as high friction coefficient and stable coefficient of friction coefficient, and good wear-resistance; the
contrast experiments in air and low vacuum denote that materials possess excellent tribological performances in vacuum.
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Table 1 Chemical compositions of materials

Sample Mass fraction/%
No. Cu Sn Fe Graphite MoS, SiO, Others
A Bal. 5-7 5-8 12 0 5-8 12-15

A, Bal. 5-7 5-8 10 2 5-8  12-15
A; Bal. 5-7 5-8 4 5-8  12-15
Ay Bal. 5-7 5-8 6 5-8  12-15

8 5-8  12-15

As Bal. 57 58
A, Bal. 57 58

10 58 12-15

8
6
As Bal. 5-7 5-8 4
2
0 12 58 12-15

SRIFIH Ar fR9, Bedh RRIR A 780~850 C, ik
R0 1.5~2.5 MPa, {38 4 2 he
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Fig. 1 Metallographic microstructures of materials with different graphite and MoS, contents: (a) Sample A;; (b) Sample A;;

(c) Sample As; (d) Sample A,
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Fig. 2 Variations of density, open porosity (a) and apparent hardness (b) with mass ratio of graphite to MoS,
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Fig. 3 Variation of friction coefficient with mass ratio of

graphite to MoS,
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Fig. 4 Variation of mass loss of material with mass ratio of

graphite to MoS,
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Fig. 6 Wear surface morphologies of samples in air: (a) Sample Aj; (b) Sample Aj; (c) Sample As; (d) Sample A;
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Fig. 7 Wear surface morphologies of samples in low vacuum: (a) Sample A;; (b) Sample A;; (¢) Sample As; (d) Sample A,
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