GEEEEAEGME, 1314, A13, 15-22, 2010.02
J. Korean Society of Industrial Application, Vol.13, No.1, 15-22, Feb, 2010

Hydraulic Clutch Control System® A ZEAo] A AT
A Study on the Vibration of Hydraulic Clutch Control System
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<Abstract>

This paper was originated to set up a test equipment and to obtain the proper
installation condition of the plastic damper for the hydraulic clutch control system.
Performance tests with different specifications have been applied to the damper to
investigate the workability and the vibration characteristics of each case, and the
result was utilized into the system simulation for the optimal condition for the
damper. The procedure has been developed to set up a damper test system to
analyze the dynamic properties and the operation of the system, and further to setup
a simulation program for the realistic situations. The result can also be applied to the
dampers and the clutch systems to be developed in the future for the property tests
and the optimization of the installation conditions.
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Fig. 1. Hydraulic clutch control system.
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Fig. 2. The type of hydraulic damper.
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Table 1. Result of Pedal Control Test

Test Result Loss
Fig. Damper Free | Max. |Reserve | Full | stroke

Pl effort | Stroke | stroke
mm) | Ke) | (om) | (om | (MM)
1) - Dot | 12 | 104 | 39 | 145 | Base
2 1 ey | 14 | 103 | 21 | 145 | 18
3 e | 12 | 103 ] 32 | 145 | 7
4 _._ ZAY 12 104 39 | 145 | 0
5 | Memeerab®) 12 | 103 | 37 | 145 | 2
6 | ==iVied Domber 13 | 102 | 36 | 145 | 3
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Fig. 4.

Test Result of Vibration test.

Table 2. NVH Results

Test Result
System 35mm 35mm run up O. _AII
Idle 1300rpm | 2700rpm | Rating

Without

Damper 0.54m/s’ 0.37m/s” 0.92m/s” 7-
With Metal 2

Damper 0.23m/s 0.20m/s’ 0.12m/s? 7+
With 7 = A} 2

Damper 0.29m/s 0.32m/s 0.33m/s? 7

With T2 2

Damper 0.20m/s? 0.20m/s’ 0.16m/s? 7+

E
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Table 3. Subjective evaluation criteria

Dissatisfactory Rating Satisfactory Division
Even skilled evaluator cannot
10 Excellent
feel
Only skilled evaluator can 9 v ood
fedl ey g
Only fault finding customers
4 9 8 Good slable
can feel
Some customers can feel but .
. 7 Satisfactory
donot complain
All customers can feel and
. 6 Common
some customers complain
All customers complain 5 Not good
All customers .
‘deritasadefect 4 unsatisfactory
consiceritasadetect Unsalabl
All customers consideritasa 3 Very R
major defect unsatisfactory
Donot function properly 2 Bad
Unable to operate 1 Very Bad
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Fig. 6. Model of Pedal vibration Simulation.
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Table 4. Input parameter

Parameter Unit Value
Displacement m -
Pedal Stiffness N/m 150
Mass kg 1.696
Piston Diameter mm 15.87
Preload Spring Stiffness N/m
CMC Spring Preload N -
Chamber Dead Volume cr 55.384
Internal Mobile Assembly Mass kg 0.427
Steel Diameter of pipe mm 3.36
Pipe pipe length m 513.4
Diameter of pipe mm 34
Flexible | Pipe length m 246.2
Pipe Orifice or Connector mm 18
equivalent orifice diameter mm 3.6
Piston Diameter mm | 44/32.2
Internal Mobile Assembly Mass kg 0.338
cse Preload Spring Stiffness N/m 686.46
Spring Preload N 68.6
Chamber Dead Volume o 55.384
Spring rate N/m 1.38
|
|
'; .r L L |.l als ; 1‘9 (E] “w
Fedal Bkl 100w
Stroke [mm] 20 30 40 50 60
CMC [bar] 3 8 11.8 15.6 18.9

Fig. 7. Pressure curve of CMC by pedal stroke.
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Fig. 8. Pedal load curve by Stroke.
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Fig. 12. Non linear stiffness of T2 damper.
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Fig. 13. Graph of CMC & CSC Pressure.
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Fig.14. Modeling System of Damper+Derivation pipes.
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Table 5. Data of Test Result

Natural Frequency

Damper
Pedal Stroke Base Damper + Derivation
Pipe
20mm 65Hz 45Hz 40Hz
30mm 80Hz 50Hz 50Hz
40mm 82Hz 48Hz 52Hz
50mm 85Hz 54Hz 56Hz

Table 6. Result between test and simulation

Stroke - 20 | 30 | 40 | 0
(mm)
Pressure
(ba) 3 8 118 | 156
Pedal
Stiffness 20 31 32 37
(N/mm)
cMC
Stiffness 828 | 2476 | 2721 | 3701
(N/mm)
Without Simulation 64 | 8 | 80 | 84
Damper
(Hz) M easurement 65 80 82 85
With Simulation 39 a2 43 46
Damper
(Hz) M easurement 45 50 48 54
Derivation | Simulation 35 | 369 | 43 38
Pipe (H2) | Measurement | 40 50 52 56
WISt Im | g utation 0 | 2 | 2 | 2
pipe (Hz)
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