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Table 1 Effect of PTFE content on the friction coeff icient and wear rate of Pl canposites
Composites Friction coefficient u W ear rate/10° * mm3(N- m)- !
Pure P1 Q 34 3 99
P+ 10%PTFE Q 26 1 54
P+ 20% PTFE Q 29 122
PI+ 30%PTFE a 27 1 05
P+ 40%PTFE Q24 131
, Pl Pl 22 PI
70%, Pl 2 Pl 200N
2 Pl
Table 2 Thereaultsof the friction coefficient and wear rate of P canposites
Sample number Sample composition Friction coefficient W ear rate/10" * mm3(N - m)- !
Sanple 1 Pure PI Q 34 3 99
Sanple 2 PI+ 30%PTFE Q 27 105
Sanple 3 Pl+ 20%PTFE+ 10%M 0S2 Q 27 Q 49
Sanple 4 Pl+ 10% PTFE+ 20%M 0S2 Q21 4 77
Sample 5 Pl+ 30%M 0S2 Q 16 Q 69
PTFE Mo& Pl , P+ Pl, Pl+ 20%PTFE+ 10%M 032
30%M 0S2 , , Pl 1 Pl+
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(a) Friction coefficient vs. load (b) Wear rate vs. load
Fig 1V ariation of friction coefficient and w ear rate of Pl compositesw ith load
1 PI
, PI+ 30%M 0S: 30%M 0S2 Pl1+ 30%
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[ 1()]; Pl (= 250N) ,PI+ 30%M 0S:
+ 30%M 0S2 Pl+ 30%PTFE Pl+ 20%PTFE+ 10%
(2 250N) ,PI+ 30%M 0S: M 0S:
Pl+ 30%PTFE PI+ 20% 2 3
PTFE+ 10%M 0S: . , 2

‘P-\..:‘I‘ 3

(¢) PI+30%MaoS: (d) PI+10%PTFE-+20%MoS:
Fig 2 SBM morphology of theworn surfacesof Pl composites (800x )
2 PI SEM (x 800)

{a) PI (b) PI++20%PTFE+10%MoS; (c) PI430%MoS:
Fig 3 Fedistribution of worn surface of PI composites (250x )
3 PI Fe (x 250)

(a) PI (b) PI+20%PTFE+10%MoS; (c) PI+30%MoS:

Fig 4 S (C for pure P1) distribution on the counterpart surface against Pl composites (250x% )
4 PI S ( PI C ) (x 250)
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Study on the Friction andW ear Propertiesof Polym ide
Camposites Filled with Polytetraf luor oethylene and M 0S

ZHU M in, ZHAN G Zhao-zhu, WAN G Kun, JANGW ei
(State K gy L aboratory o Solid L ubrication, L anzhou Institute of Chemical Physics,
Chinese A cadamy o Sciences, L anzhou 730000, China)

Abstract: The friction and wear properties of the polyimide (PI) composites filled with polytetra-
fluoroethylene (PTFE) and molybdenum disulfide (M 0S2) particulates sliding against GCr15 steel under dry
friction conditionw ere studied using anM M -200 ring-on-block friction andw ear tester. Theworn surfacesof
the Pl composite blocks and the counterpart steel ringsw ere observed using a scanning electron microscope
and energy digpersive ectroscope It was found that PTFE and M 0S: as the fillers contributed to improve
the friction and w ear behavior of P1 Namnely, all the filled Pl composites except for PI+ 10% PTFE+ 20%
M 0S: show ed much better w ear-resistance than the unfilled PI, for exanple, the PI+ 20% PTFE+ 10%M 0S:
composite registered aw ear rate snaller than that of the unfilled P1 by 1 order of magnitude, and thefilled P1
composites had snaller friction coefficients than the unfilled Pl aswell M oreover, the PI+ 30%M 0S:
composite show ed the best friction-reducing and antiw ear behavior anong all the composites tested, w hich
indicated that the inorganic and organic complex fillers did not necessarily have synergistic effect in tem s of
their ability to mprove the friction andw ear behavior of Pl The mproved friction andw ear behaviorsof the
filled Pl composites were closely related to the characteristics of their transfer films formed on the
counterpart steel surface The composites capableof forming the transfer film w ith proper thickness and even
distribution had better friction and w ear behaviors

Key words PTFE; M 0S; polyimide composite; friction and w ear behavior
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