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Abstract—

Clutch is a mechanical device, which is used to engage or disengage the source of power from the rest of the
power transmission system at the operator’s will. The clutch can connect or disconnect the driving shaft from
the driven shaft when necessary. Clutches are designed to transfer maximum torque with minimum heat
generation. During engagement and disengagement the two clutch discs has the sliding motion between them.
The project contains that designing and analysis of two positive multi friction plates.

For the designing of the friction plates 3d modeling software used and for the analysis ansys package is used.

In the analysis part the two models are analyzed with different materials by conducting two types of analysis
which are structural and thermal.

Structural analysis is done to find out the stress values and the thermal analysis done to find out the temperature
distribution on the model. By these two analysis results we are suggesting the best material to the effective
model of the multiple friction plate.

Keywords— friction plates , Kevlar 49, LO31, Positive clutch plate , RPO1....

conductivity, withstand high temperatures
Able to withstand high contact pressures

Good shear strength to transferred friction
forces to structure.

l. INTRODUCTION

Multi plate clutch comes under the category of °
friction clutch. Multi plate clutch is an extension of
single plate type where the number of friction and
metal plates is increased. The increases in the number
of friction surfaces obviously increase capacity of
clutch to transmit torque, the size remaining fixed.
Alternatively, the overall diameter of clutch is
reduced for the same torque transmission as a single
plate clutch. This type of clutch is, therefore used in
some heavy transport vehicles and racing cars where
high torque is to be transmitted. Besides, this finds e  Clutch plates
application in case of scooters and motorcycles, A clutch plate is part of series of discs inside of a
where space available is limited transmission. The clutch plate is round and has a
friction sensitive surface that allows it to grip. It sits
next to the fly wheel, which is connected to the drive
shaft permanently. That means the flywheel

Desirable properties for friction materials for
clutches:

e The two materials in contact must have a high
coefficient of friction.

e The materials in contact must resist wear
effects, such as scoring, galling, and ablation.

e The friction value should be constant over a
range of temperatures and pressures The
materials should be

e resistant to the environment (moisture, dust,
pressure)

e The materials should possess good thermal
properties, high heat capacity, good thermal

immediately starts to spin as soon as the engine is
turned on and the motor turns the crankshaft. When
this happens in a manual transmission, the clutch
must be disengaged. That is, it is pulled back from the
flywheel, so it can spin without engaging the wheels.
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Fig.2 Positive Clutch plates

Types of clutch plates

e Wet Clutch
Wet clutch are universal and found on any bike.
Almost 99% of motorcycle manufactured uses this
kind of clutch. In the wet clutch set up the entire
clutch is inside the case of the bike. Here it is bathed
in oil which acts like a kind of dampener. It stops the
clutch from knocking on itself.

e Dry Clutch
The dry clutch is almost identical to the wet clutch

the only difference s there are seals on the shafts that

keep oil out. In the dry clutch set up the entire clutch
is outside the case of the bike. There is no oil
circulated in to the clutch, which result into clutch
knocking on itself. Ducati’s are almost the only bike
with this type of clutch.

1. MODELING IN PRO-E

Fig.3&4 actual & modified models

1. ANALYSIS BY USING ANSYS

Fig.5&6 imported__gibtuédl & modified models

Fig.7&8 meshed actual & modified models

V. RESULTS & DISCUSSION
Actual model structural analysis results:
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Fig.11 & 12 Deformed shape & Vonmisses stress
e Friction material LO31
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F‘ig.15 & 16 Deformed éhap<é'& Vonmisses stress
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- Fig.19 &20 Deformed s'hapé“& Vonmisses stress

Actual model thermal analysis results:
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. ‘IA:'i'g.ZS &24 Thermal gradié»nt & Thermal flux
e  Friction material RPO1
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Modified model structural analysis results:

o

e For friction mqterial Kevlar 49
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Fig.25 &26 Thermal gr'a‘dient & Thermal flux |
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) Fig.27 &28 Strain intgn:c,ify & Deformed shape
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”Fig.23 &30 Vonmisses stress & Stress intensity
e Friction material LO31

Fig.39 &40 Thermal gradient & Thermal

flux

e  Friction materigl LO31

Fig.41 &42 Thermal gradient & Thermal

flux

e Friction material_RPOl

flux

Fig.43 & 44 Thermal "gradient & Thermal

V. RESULTS SUMMARY

ACTUAL MODEL MODIFIED MODEL

STRESS THERMAL STRESS THERMAL
INTENSITY FLUX INTENSITY FLUX
KEVLER 340249 108E7 28178 112E7
L031 351351 534E8 274751 569E8
RPO1 351351 858E8 274751 890E8

-F'i‘é.33 &34 Vonmisses stress & Stress intensity

e Friction material__RPOl

WFié.S? &38 Vonmisses stress & Stress intensity

Modified model thermal analysis results:

VI.  CONCLUSION

In the analysis part the model analyzed two stages
which are structural and thermal with 3 different
frictional materials.

By comparing the results:

Actual model structural & thermal
results:

Actual model with Kevlar friction material
stress values less compared to L031 &
RPO1.

In the thermal also actual model with
Kevlar friction material thermal flux values

less compared to L0O31 & RPOL.

So we conclude that Kevlar is the best material
for the original model.

Modified model structural & thermal
results:
Modified model with Kevlar friction

material stress values less compared to L031
& RPO1.

In the thermal also actual model with
Kevlar friction material thermal flux values
less compared to L031 & RPO1.

So we conclude that Kevlar is the best material
for the modified model.

Comparing the actual model structural &
thermal values with the modified model

Modified model stress values are less
compared actual model similarly modified
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model thermal flux results are less compared
to actual model.

So finally conclude that modified model can
be used in the place of actual model and the
used friction material is Kevlar.
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