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Abstract — Frictional heat greatly influences the friction behaviors during clutch engagement. Therefore, the
engagement of a wet or dry clutch is frequently not under control by the frictional heat. In a wet clutch, the fric-
tional temperature also specially needs to be controlled, and in many cases, the clutch material is selected to pre-
vent a temperature rise from the friction between friction pad and separator. However, only the selection of the
clutch material cannot ensure sufficient control of the temperature rise by the friction. The groove pattern on a
friction pad is designed for more flow rates of transmission fluid between the contact gap of clutch pad and sep-
arator for the cooling effect. In this work, grove patterns are designed for more flow rates out of the contact gap
between friction pad and separator plate. Selected groove design shows the improvement flow rates of trans-
mission fluid through both inner and outer radius, where most of the transmission fluid flows through the outer
radius when the clutch is engaged due to the centrifugal force in conventional wet clutch groove. Several com-
parisons of the amounts of frictional heat generated on clutch pads are made in order to verify the decrease of
the temperature rise according to the flow rates along the groove patterns.
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Fig. 1. Clutch engagement with some period of synchro-
nization [11].
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Fig. 2. Schematics of the simulation models (left) of groove patterns and grid patterns for FEM modeling of fluid film

(right) [11].
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Fig. 3. Thermal modeling in the contact between clutch
pad and separator plate during engagement.
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Table 1. Parameters used for the simulation

Young’s modulus (Pa) 120x10°
Poisson’s ratio 0.29
Separate Plate —
Thermal coductivity (W/mK) 46.04
Thermal diffusivity (m’/s) 1.18x107
Young’s modulus (Pa) 120x10°
Poisson’s ratio 0.29
Core Plate —
Thermal coductivity (W/mK)  46.04
Thermal diffusivity (m’/s) 1.18x107
Young’s modulus (Pa) 45%10°
Poisson’s ratio 0.21
Friction Pad —
Thermal coductivity (W/mK)  0.75
Specific heat (J/kg K) 1200
Density (kg/m’) 814.6
ATE Viscosity (kg/ms) 0.0091
Thermal coductivity (W/mK)  0.126
Specific heat (J/kg K) 2177
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Fig. 4. Frictional temperature distribution in pattern A
at 500 rpm [°C].
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Fig. 5. Frictional temperature distribution in pattern A
at 1500 rpm [°C].
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Fig. 6. Frictional temperature distribution in pattern B
at 500 rpm [°C].
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Fig. 7. Frictional temperature distribution in pattern B
at 1500 rpm [*C].
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Fig. 8. Frictional temperature distribution in pattern C
at 500 rpm [°C].
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Fig. 9. Frictional temperature distribution in pattern C
at 1500 rpm [°C].
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