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Dynamic thermophysical properties of friction lining and
their effect on transient temperature field

PENG Yu-xing, ZHU Zhen-cai, CHEN Guo-an, QU Chao

(School of Mechanical and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: In order to obtain thermophysical properties of widely used friction linings (GM—3 and K25) and their
temperature field formed sliding friction with wire rope, thermo-analysis experiments were conducted on a light-flash
heat conductivity apparatus. The results show that K25 has lower values of thermophysical properties than GM—3; the
specific heat capacity increases rapidly with temperature, the thermal diffusivity decreases exponentially with
temperature, and the thermal conductivity increases gradually at first and then keeps stable. Aiming at the sliding
condition because of overloading, the transient temperature field is deduced by adopting integral-transform method and
based on heat conduction theory. With the consideration of dynamic thermophysical properties, the temperature rises
slowly and the critical speed corresponding to the thermal decomposition temperature is higher, and the error of
temperature calculated with static thermophysical properties increases with the sliding speed, and decreases with the
central angle and the radius. Therefore, due to the change of temperature, friction temperature data obtained by adopting
static thermophysical properties is unreliable, and the transient temperature field obtained only by utilizing dynamic
thermophysical properties is objective and effective.
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Fig.1 Dynamic thermophysical parameters of friction linings
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Fig.2 Schematic of friction hoist
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Fig.3 Geometrical model of friction pair
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Table 1 Friction pair’s static thermophysical parameters
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Fig.4 Effect of dynamic thermophysical properties on

temperature rise of lining
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