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Analysis of Pressure Plate Behavior of a Clutch Including

Thermal and Mechanical Material Properties

Man-Dae Hur* - Sang-Uk Lee** -

Abstract : In the mechanical clutches, the pressure plate is one of

Gug-Yong Kimt and Sung-Su Kangs*

the important parts

for transferring the power and reducing the vibration. Instead of gray and ductile irons,
CGI(Compacted Graphite Cast Iron) is concerned to be the replacement recently. A

thermo-mechanical coupled analysis was performed to investigate

the behavior of the

pressure plate for manual clutches. Thermal and mechanical properties of three kinds of
cast irons were obtained from the mechanical experiments and referred other technical
reports. The results of FEM analysis, were well match with the experimental ones. In
this designated FEM method, temperature distribution, stress distribution and thermal

deformation were successfully gained and these results will help to
plate which was made by cast irons including CGI.

=
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Fig. 1 Microstructure of cast iron (Etch: 4% nital;
X100 & X500)
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Table 1 Thermal properties of cast iron

N _ .. Specific | pensit
Material| TR COMENIY | heat | R
(J/kg/K) | (Rg/m™)
25 53.977 469
100 49.646 525
GC250 7200
300 44 532 607
500 40.030 702
25 49.539 499
100 46.989 530
GC350 7300
300 42.109 597
500 39.852 714
25 34.591 513
100 33.655 544
GCD500 7100
300 32.031 628
500 30.530 732
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024
0.0 T T T T 1
100 200 300 400 500
Temperature [T]
25C 100C 300C 500C
GC250 0.248 0.715 1.168 1.233
GC350 0.309 0.943 1.206 1.306
GCD500 0.263 0.772 1.195 1.302

Fig. 3 Thermal Expansion coefficient
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Temperature [T]
25C 100°C 300C 500C
GC250 127,800 | 125,700 | 119,900 | 113,200
GC350 140,000 | 137,760 | 131,362 | 124,109
GCD500 161,544 | 157,988 | 147,625 | 136,042
Fig. 4 Young's modulus®
A 21 HAE7IE FA4st2(Fig. 5), AA7F 3
Aol G 0 Y=s FAAh BE T
o8 BAxH(inertia weight plate)E Y3l= ol
Uz HEE s, o] AUAE et S8 A
A7) Fees Gk 2AAN} AEG W =2
ghol 83} TAIANE, UaaT s G Abolo]
A mE o] FAsIH oF 1~2 sec Tl AAE T
of W BE dUAL 2eA AA rels w2



EERE!

)

Z Aze
kdg= s

' = L

. 21 Bl2H79 MEF=E Fig. 634

Fig. 5 Clutch full-size tester
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Fig. 6 Schematic diagram of the clutch full-size tester
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Fig. 7 Measurement location of temperature on the
friction surface of pressure plate
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Fig. 8 A typical motion of rig tester for 1 cycle
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Fig. 16 Minimum temperature in each cycle
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Fig. 17 Maximum temperature in each cycle
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1. Thermal deformation under cooled state.

2. Thermal deformation under maximum temperature state
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Fig. 20 A typical temperature-time history plot at a node
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