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A Study on the Pressure Pulsation Reduction for a Hydraulic Clutch
Operating System

Choon Tae Lee”

ABSTRACT

The clutch is a subcomponent of the transmission that is designed to engage and disengage power flow
between the engine and the transmission. Recently, the engine power of automobile has been continuously
increased because of customer's demand for the bigger one. As the engine power is increased, the vibration
transmitted to the hydraulic clutch operating system has been increased. Therefore the demand for the reduction
of clutch pedal vibration during the operation of the clutch system has been increased.

This paper describes the pressure pulsation reduction characteristics of the damper cylinder which is applied
to the hydraulic clutch operating system. And the purpose of this study is to confirm the availability of a
simulation model and investigating the test results of hydraulic clutch operating system. The test results are
compared with the simulation results. Therefore it may be concluded that the simulation model and test results
will be very useful for the design of hydraulic clutch damper cylinder.
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Fig. 1 Hydraulic clutch operating system
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(a) Configuration of the master cylinder

(b) Fluid flow model
Fig. 2 Configuration and fluid flow model of the

clutch master cylinder
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Fig. 3 Configuration and Fluid flow model of clutch
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Fig. 6 Schematic diagram of simulation model
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Table 1 Simulation parameters
Equipments Specifications
Master cylinder ¢16mm
Release cylinder $20.5mm
) Diameter $35.5mm
D lind
amper cytmder Spring rate 7,278N/mm
Diameter ¢$3mm
. Length 230mm
Hydraulic hose Thickness 3.5mm
Young's modulus 20,600bar
Diameter ¢3mm
Hydraulic pipel Length 372mm
&2 Thickness 1mm
Young's modulus 2.06e+6bar
Absolute viscosity of air/gas 0.02¢cP
Hydraulic oil density 850kg/m3
Hydraulic oil bulk modulus 17,000bar
Hydraulic oil absolute viscosity 50¢St
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Fig. 7 Schematic diagram of hydraulic clutch system
test rig for the pressure pulsation measurement
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Table 2 Specifications of experimental apparatus

- Equipments | = Specifications | Manufacture
Pressure
Sensor | Sonsor Max 150bar | VALCOM
Potentiometer Max 10V FESTO
Master HYUNDAI
cylinder $16mm MOBIS
Release HYUNDAI
cylinder $20.5mm MOBIS
Cylinder| Damper Mean dia
cylinger $35.5mm Proto sample
Pneumatic ¢38mm
: 5~2400Hz Lin namic
Exciter Max 600kg %ysty :
16In uts/20ut uts,
DAQ board it National
Q multl funchon 1/o| Instrumental
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(b) The result with damper cylinder
Fig. 9 Experimental results of hydraulic clutch system
pressure pulsation for the 100Hz input
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Fig. 10 Experimental results of hydraulic clutch
system pressure pulsation for the 400Hz
input
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Fig. 11 Simulation results of the hydraulic clutch
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input
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Fig. 13 Frequency analysis results of clutch system

pressure pulsation for the 100Hz input
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