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of the high-temperature pin-on-disc wear tester
Fig.1 Chemical structure of Pls used in this study 1. Pin imen: 2. Disc imen:
(a} Chemical structure of the linear PI{YS-20); 3. Flectric furnace; 4. Thermocouple

(b) Chemical structure of the crosslinked PI{KH-304)
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Fig.3 Friction coefficient of Pls as a function of sliding time under different ambient temperatures
Speed 0.39m/s, Load 39.2N; a. Y520, b. KH-304
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Fig.4 Stable values of friction coefficient of Pls

as a function of ambient temperature

Speed 0.39m/s, Load 39.2N
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Fig.5 SEM photomicrograph of wear surface Pls after friction 120min
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Fig.6 SEM photomicrograph of dehris of Pls after friction 120min
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Fig.7 FTIR spectra of bulks and worn surfaces of PIs
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EFFECT OF TEMPERATURE ON THE FRICTION AND
WEAR PROPERTIES OF A CROSSLINKED
AND A LINEAR POLYIMIDE

CONG Peihong, LI Tongsheng, LIU Xujun, ZHANG Xushou, XUE Qunji
( Lanzhou Institute of Chemical Physics Chinese Academy of Sciences, Lanzhou 730000}
LI Jiaze
( Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract The effect of temperature on the friction-wear properties of a kind of liner
Polyimide (YS-20) and a kind of crosslinked Polyimide (KH-304) was studied using a pin-
ondisc wear tester. The test results showed that with sliding time increasing, friction
coefficient of Y$-20 increased to a maximum then decreased tc steady value, but that of KH-
304 decreased directly to steady value. For a steady value of friction coefficient, with
temperature increasing, the friction coefficient of Y3-20 increased to a maximum value then
decreased, but that of KH-304 decreased directly to steady value. Wear rate of the both
Polyimides ( PIs) increased with temperature increasing. The wear rate of KH-304 was
higher than that of YS-20 under the same temperature. Scanning Electron Micrograph
(SEM) analysis indicated that with temperature elevating, debris of YS5-20 appearances
changed obviously, but that of KH-304 varied little. Fourier Transform infrared Spectrometer
(FTIR) indicated that the tribochemical reaction of KH-304 occurred more obviously than
that of YS-20. The analysis above suggest that the surface layer of the linear PI changed from
glassy body, to elastomer and then to melting body. Ttibochemical reaction occurred at the
surface of the crosslinked PI, which effect the friction-wear properties of the linear PI and
crosslinked PI respectively.

Key words  Polyimide, Temperature, Linear, Crosslinked, Tribological properties, Surface

analysis



