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ABSTRACT: This experimental research aims to analyze the effect of clutch disc groove on the engine
power and torque of motorcycles. In this study there are three different specimens will be presented: the
centrifugal clutch with a straight groove, loping groove, and V groove and will be compared to the standard
one without any groove. The results showed that the engine power and motor torque is increased significantly
in the grooved clutch specimen than the reference clutch. Moreover, the most effective clutch shape is V- a
groove that can improve the motorcycle torque up to 32.3% for high angular speed 5000 rpm. On the other
test, V-shape can also increase the engine power up to 28.5%. Otherwise, for low angular speed
condition,3000 rpm, the centrifugal clutch with straight groove increase of the torque about 41,9% and
sloping groove can improve in engine power that up 45%.
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1. INTRODUCTION

One of a part of a motorcycle that very
important to transfer power from engine to wheel
are transmission system. Motorcycle match
different types of motorcycles in the transmission
system.. Motorcycle Matic transmission used is
automatic transmission "V" belt or known as CVT
(Continuously Variable Transmission. The
centrifugal clutch contained in the CVT consists of
a clutch house (drum), spring splitter, ballast, and
clutch. The centrifugal clutch component is one
important component that serves to forward the
rotation of the pulley to the rear-wheel drive. At
low RPM, the rotation of the secondary pulley
shaft is not forwarded to the rear-wheel drive
because the centrifugal clutch housing has not yet
attached to the clutch housing. As the engine will
increase, the centrifugal force gets bigger and
defeats the springing force on the clutch so as to
cause the clutch heap to be thrown out and
attached to the clutch house.

At this time the power and torque of the engine
will be forwarded to the rear wheel drive, but the
slip often occurs between clutch disc and clutch
cover while continuing round. This is because the
friction between of the clutch cover with clutch
house an make heater on the clutch so that clutch
disc be hardened and slippery.This will result in a
decrease in clutch friction so it will decrease power
and torque motorcycle.

There is some research about clutch cooling
grooves. Example “Clutch cooling grooves for
uniform plate temperature in friction launch”
find by MuraliArcot and Paul Stevenson,
Designated First copyright Arcot Murali
KS, Stevenson Paul D. Than research About

“Groove pattern for high thermal capacity wet
clutch”find by Parviz Payvar and Designated First
copyright Borg-Warner Corporation. The research
above tells the effect clutch grooves will be
making less fiction and less thermal that make
slippage of the clutch.

Based on some research above and
observations in some workshops, standard clutch
disc are often modified by adding grooves on the
clutch. It aims to remove excessive heat and dust
resulting from friction so as not to disturb the
performance of the clutch. Grooves on the clutch
are usually to air circulation and to avoid
overheating clutch.

2. EXPERIMENTAL STUDY

2.1 Experimental Tools

This experiment uses a comparison between a
standard centrifugal clutch no grooves with a
centrifugal clutch modification grooves: straight
groove, loping groove, and V-shaped groove.Each
type of clutch groove is tested to see how much
power and torque it produces. The tools used in the
experiment use of clutch grooved to the power and
torque of motorcycles dynamometer chassis with
clutch standard, clutch straight groove, clutch
sloping groove, and clutch V groove.

Here are some pictures of centrifugal no
groove that compare with some of the modification
of grooves: straight groove, clutch sloping groove,
and clutch V groove
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Picture1. Standard clutch, not groove

Picture 2. Straight groove

Picture 3. Sloping groove

Picture 4. Straight groove

Some of the part groove above will be used on
a motorcycle. This experimental see how powered
and torque will be generated of each. The
experimental using a Dynotester.

2.2 ExperimentalMethod

This research isan experimental research where
this research is intended to know the existence or
effect of treatment conducted on the object of
research. This experimental also refers to the
research of remonlapisa and partners about “The
design and simulative study of heat exchanger
profiled "spiral tube in the pipe as heat transfer
between ethanol and water”(2009). This research
discusses the available natural energy enforcement.
In the research conducted the method is almost the
same about how the natural friction energy
utilization of the clutch to be treated by making
multiple grooves. By making the grooves above
can later reduce the style of heat and dirt on the
clutch. Besides, with this research also see how
much torque and power generated each flow.

Ahmad Arif and BambangSudarmata also
experimental the characterization of a diesel
engine with diesel fuel CNG type LPIG
performance with setting the start of injection and
duration of injection. The results of this
experimental find and make efficiency and
reduction of fuel consumption resulting in
optimization of existing power in diesel motors.

The experimental will be conducted using three
measurements: testing at 3000 rpm, 4000 rpm and
5000 rpm. This study will see how much power
and torque generated by each standard clutch and
clutch with any grooves in the test.

2.2.1Data Collection Techniques

Data collection on the tested on a motorcycle
will use comparison standard clutch and that uses a
grooved clutch. Testing will be done at 3 times and
three of variation RPM: at 3000 rpm, 4000 rpm
and 5000 rpm. The experimental find the average
of each power and torque on time and variation
RPM. The technique of collecting data in the form
of tables which then analyzed. How the engine will
produce power and torque from a comparison of
RPMwith power and torque generated by standard
clutch and clutch added to the groove.

2.2.2Data Analysis Technique

Analyzing data in this research is to use mean
statistic calculation. The formula used is as
follows:=Note:= Mean∑X = The amount of data for each specimenn = Many per-specimen tests

Analyze data using percentage calculation formula
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= − x 100%P = Percentage rate gained
n = Power/Torque after treatment
N = Power/Torque before treatment

3. RESULT AND DISCUSSION

3.1 Improved Torque

Table 1. Result Experimental Torque
Centrifugal

Clutch
RP
M

Torque (Nm)
Mean

P1 P2 P3

StandarCluctc
h

3000 9,45 9,87 9,47 9,59

4000 10,31 8,83 8,63 9,25

5000 7,19 6,48 6,64 6,77

Straight
Groove

3000 14,41 14,25 12,19 13,61

4000 10,73 11,2 10,12 10,67

5000 8,06 8,54 7,66 8,08

Sloping
Groove

3000 11,46 14,07 14,28 13,27

4000 10,91 10,83 11,37 11,03

5000 8,86 8,76 8,83 8,81

Groove V

3000 12,35 14,05 12,7 13,03

4000 11,08 11,6 11,11 11,26

5000 8,84 8,98 9,07 8,96

This is a graph of increase torque

3.1.1Straight groove vs Standard Clutch

Torque analysis using the compared standard
clutch with a Straight groove at RPM 3000. The
engine produces a torque of 9.59 Nm.When using
the straight groove, torque increases to 13.61 Nm.
At RPM 4000, using a standard clutch torque
produced 9.25 Nm.When using a straight groove
torque it increased to 10.67 Nm. At RPM 5000
using a standard clutch, the torque produced 6.77
Nm, when using a straight groove torque increased
to 8.08 Nm.

3.1.2 Sloping groove vs Standard Clutch

Torque analysis using the standard clutch at
RPM 3000 generates torque of 9.59 Nm when
using the sloping grooved torque increases to
13.27 Nm. At RPM 4000 using the standard clutch
generated 9.25 Nm, when using the sloping
grooved the resulting torque increased to 11.03
Nm. At RPM 5000 using the standard clutch
produced 6.77 Nm when using the sloping grooved
increase to 8.81 Nm.
3.1.3 V Groove vs Standard Clutch

Torque analysis using the standard clutch
coupling at RPM 3000 generates torque of 9.59
Nm when using the V groove torque increases to
13.03 Nm. At RPM 4000 using a standard clutch
torque generated 9.25 Nm, when using the V
groove it increased to 11.26 Nm. At RPM 5000
using a standard clutch generated 6.77 Nm, when
using V groove increased to 8.96 Nm.

3.2Improved Power

Table 2. Result Experimental Power

Centrifugal
Clutch

RP
M

Power (HP) Mea
nP1 P2 P3

StandarCluctc
h

3000 3,9 4,1 4,0 4,0

4000 5,8 5,0 4,8 5,2

5000 5,1 5,0 4,8 4,9

Straight
Groove

3000 6,0 5,9 5,1 5,6

4000 6,0 6,3 5,6 5,9

5000 5,7 6,0 5,4 5,7

Sloping Groove

3000 5,9 5,8 5,9 5,8

4000 6,1 6,1 6,3 6,1

5000 6,2 6,2 6,2 6,2

Groove V

3000 5,2 5,8 5,3 5,4

4000 6,2 6,5 6,2 6,3

5000 6,2 6,3 6,4 6,3

Torque increase
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This is a graph of increase power

3.2.1 Straight groove vs Standard Clutch

A power analysis using the standard clutch at
RPM 3000 generates power4.0 HP. When using
the straight groove, power increases to 5.6 HP. At
RPM 4000, using a standard clutch power
produced 5.2 HP.When using a straight groove-
power increased to 5.9 HP. At RPM 5000 using a
standard clutch powerproduced4.9 HP. When
using a straight groove-power increased to 5.7 HP.

3.2.2Sloping groove vs Standard Clutch

A power analysis using the standard clutch at
RPM 3000 generates power4.0 HP. When using
the straight groove, power increases to 5.8 HP. At
RPM 4000, using a standard clutch power
produced 5.2 HP.When using a straight groove-
power increased to 6.1 HP. At RPM 5000 using a
standard clutch power produced4.9 HP. When
using a straight groove-power increased to 6.2 HP

3.2.3 V groove vs Standard Clutch

Power analysis using standard clutch at RPM
3000 generates power4.0 HP. When using the
straight groove, power increases to 5.4 HP. At
RPM 4000, using a standard clutch power
produced 5.2 HP.When using a straight groove-
power increased to 6.3 HP. At RPM 5000 using a
standard clutch power produced4.9 HP. When
using a straight groove-power increased to 6.3 HP

4. CONCLUSIONS AND SUGGESTIONS

4.1 CONCLUSIONS

The use of the clutch groove make the increase
in power and torque generated:
1. Using a straight groove

Torque increased 4.02 Nm at 3000 RPM 1.42
Nm at 4000 RPM, and 1.31 Nm at 5000 RPM.
Power increased 1.6 HP at 3000 RPM, 0.7 HP at
4000 RPM, and 0.8 HP  at 5000 RPM.
2. Using sloping groove

Torque increased 3.68 Nm at 3000 RPM, 1.78
Nm at 4000 RPM, and 2.04 Nm at 5000 RPM.
Power increased 1.8 HP at 3000 RPM, 0.9 HP at
4000 RPM, and 1.3 HP at 5000 RPM.
3. Using the V groove

Torque increased by 3.44 Nm (35.8%) at 3000
RPM, 2.01 Nm (21.7%) at 4000 RPM, and 2.96
Nm (32.3%) at 5000 RPM. Power increased by 1.4
HP (35%) at 3000 RPM, 1.1 HP (21.1%) at 4000
RPM, and 1.4 HP at 5000 RPM.
5. The slip on the groove V is smaller at 4000 and

5000 RPM. when compared to the use of
straight clutch grooves and sloping grooves. So
that the power and torque forwarded to the rear
drive shaft is more optimal when the clutch it
work.

4.2 SUGGESTIONS

Using centrifugal clutch grooves on a
motorcycle as an effort to increase the power and
torque of the vehicle still needs furthermore
research next time.
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