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Measurement and Numerical Analysis for Temperature near the Lockup Clutch
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ABSTRACT

The present article deals with the measurement and the numerical calculations for the temperature
distribution near the facing of the lockup clutch. The rotating telemetry system is introduced for the
estimation inside high-speed torque converter. For the numerical calculation, the effect of the convective heat
transfer is considered as well as the conduction to the solid. The estimation shows that the oil temperature
near facing rapidly rises as the lockup clutch is engaged. The numerical results shows good agreements with
the experimental values for the maximum temperature near the facing of the lockup clutch.
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Nomenclature

F,, :diffusional energy flux in direction x;

Vg : determinant of metric tensor

h : static enthalpy

? : pressure

a : heat flux induced by friction
Sy : energy source

S; : momentum source components
S : mass source

T : temperature

¢ : time
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u; : velocity component in direction x;
x; : Cartesian coordinate ( ~=1,2,3)

: heat generation factor

o : density

r : frictional stress

T : stress tensor component
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device
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Fig. 3 The schematic for the ocation of thermocouples

Table 1 Condition for experiment
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Table 2 Properties of fluids and solids

h . .
EN8a | Friction oil Air
steel face
olkg/m’] | 7800 | 2250 875 12
4 [Ns/m’] - - 63 %107 [ 1.79x 107
k [W/mK] | 48 0.9 0.1311 0.0264
C, [VkegK] | 452 1200 1900 1006
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Fig. 5 Temperature variation with time near the facing of
lockup clutch(Case 1)
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Fig. 6 Calculated Max. temperature variation with time
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Fig. 7 Temperature distribution inside the torque
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Fig. 8 Temperature variation with time near the facing
of lockup clutch(Case 2)

Fig. 9 Temperature distribution inside the torque
converter for connection of the lockup clutch
(Case 2)
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Fig. 10 Comparison the prediction with measurement
for temperature variation to time
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