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Analysis of 4WD Viscous Coupling Characteristics
at Steady State
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ABSTRACT

In this paper, a thermo-mechanical model for viscous coupling(VC) was suggested and
torque eguation in viscous mode was derived considering the effects of geometry of the
plates, thermo-mechanical dynamics, silicon oil characteristics and dissolved air charac-

teristics in the silicon oil. Theoretical results were in good accordance with experimental
results demonstrating that VC torque equation in the viscous mode derived in this work is
valid. Using the VC thermo-mechanical model and the theoretical equations, response of
the torque transmitted, pressure, temperature and time to the hump were investigated.
Simulation results showed that filling rate of the silicon oil plays an integral role not only
in the steady state torque characteristics but also in determining the time to hump.
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Table 1 Design specification of VC
Contents/Parameter Value/unit
Filling rate 85%
Density e at 25T 970.21kg/m’
No. of inner plate 25
No. of outer plate 26
Quter diameter of plate, d2 101.4mm
Inner diameter of plate, dl 67.8mm
No. of hole 18
Diameter of hole, £ Gmm
No. of sht 20
Width of slit, ws 2.5mm
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