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Abstract :

An analytical solution for deflection-load characteristics of a conical disk spring used especially in the

automotive manual transmission clutch applications is proposed in order to take into account the effects of friction and
large deformation. The conical disk spring, or the diaphragm spring, has a hinge support, an application point of release
load at the tip of the fingers and an application point of clamp load near but inside the outer perimeter of the conical disk
spring. The friction coefficient is assumed to be a constant regardless of the speed of deflection and the magnitude of
loads. Comparison with experimental shows a good agreement with the analytical prediction. Also, the sensitivity of the
clamp load due to variations in the geometrical parameters of the conical disk spring is calculated and discussed.
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Fig. 1 Mechanism of a clutch used with manual transmissions
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Fig. 2 Schematic of a diaphragm spring in deformation
around fixed support or pivot
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Fig. 3 Diaphragm spring plane view(pivot is located at the
circumference around slot)
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Load Characteristics and Sensitivity Analysis for an Automotive Clutch Diaphragm Spring
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Fig. 4 Pressure plate displacement so and angle ¢
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Fig. 5 Pressure plate and clutch disk with cushion
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Table 1 Parameter values for LC-15S/D clutch
et g #
E 2x 10"
v, @ 03,02
a,b 98x107%, 73.1x107°
¢ 0.00225
Jij 10.9°
dy, d; 93.75x107%, 24x10°°
d,, d, 75X1073, 24x 1073
wy, 7.3x107%, 14.5x107°
n 18
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Fig. 6 Clamping load and pressure plate travel
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Fig. 7 Clamping load characteristics
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