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Transient thermal-stress coupling of friction pair of
hydro-viscous drive device

XIE Fang-wei, HOU You-fu

(School of Mechanical and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: Combining heat flux and boundary conditions of steel disk of hydro-viscous drive (HVD) device, a theory
model of transient thermal stress coupling was established based on heat conduction theory. The theory model was solved
using finite element method. According to the belt conveyor’s actual conditions, the transient thermal stress coupling field
of the steel disk was studied during the stage of boundary friction. The results show that the surface temperature of the
steel disk increases with the increase of radius, while the highest temperature appears at /=170 mm, not at outer radius
=180 mm, for there is convection heat transfer between steel disk and working oil at outer radius. The surface
temperatures of radial points increase with the increase of boundary friction time exponentially. Simultaneously, uneven
radial temperature causes thermal stress. When the boundary friction time is 15 s, the highest temperature reaches 465.9
‘C, and there is burn even scuffing on the steel disk surface. And the thermal stress reaches 832 MPa, which is larger than
the material’s yield stress, which causes steel disk’s plastic deformation. Therefore, in order to provide a reliable
theoretical basis for the HVD device’s design, steel disk’s deformation must be considered while studying the
characteristics of the HVD.
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Table 1 Relationship between time and speed difference and

boundary friction time
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Table 2 Thermophysical parameters of steel disk
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Fig.2 Surface temperature of steel disk under three conditions
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Fig.3 Surface and section temperature field of steel disk under three conditions
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Fig.4 Variation of temperature along radial direction with time
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Fig.5 Surface and section stress field of steel disk under three conditions
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Fig.6 Deformation of steel disk under three conditions
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