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Abstract. Transmission automatic or known as (CVT) is a transmission that makes us feel
comfortable because we only need to pull the gas without moving the transmission because the
transmission is automatic. Automatic motors not only make driving easier but also facilitate the
maintenance of the transmission. However, among racing motorbike lovers, this automatic
(Ensmission type motor is lacking in power. So, it needs to be modified to the CVT component
to improve the performance of the machine. To improve this performance, we analyze pulley
and standard roller manufacturers and primary pulleys with 3 kinds of pulley, namely standard
angles of 14°, 13°, 12° and roller 11 gram variations to determine the comparison of Performa
(horse power and torque). To find out the comparison of the test, we do the test using the Dyno
test. From the test results, 13° pulley and 11 gram roller have increased significantly compared
to standard 14° and 13 gram roller standard pulleys. This can be seen from the results of an
increase in horse power and torque when using pulley 13° and 11 grams roller can be obtained
on the highest horse power (Hp) at 3246 rpm, which is the highest 9.0 hp and torque (Nm) at the
engine speed 2087 rpm which is 22.16 Nm. While the standard pulley of the factory is 14° and
the standard 13 grams roller can be seen the highest horse power (Hp) at 3923 rpm round, which
is 7.8 Hp and the highest Torque (Nm) at 2972 rpm engine speed which is 16.99 Nm. then from
the results of this test analysis has increased horse power 1.2 hp and torque of 5.17 Nm.

1. The first section in your paper

Motor cycle modification often been done, both of motorcycle and car. This modification have specific
purpose to increase engine performance [1]. The modification include CAT, body kit, and engine
modification [2]. For racing contest, modification of engine is needed to increase engine power [3],
effectivity of fuel consumption [4], engine acceleration [5-7]. Automatic transmission widely used to
the motor engine vehicle, because of massive growth of technology to engine transmission. Now the
performance of automatic transmission needed to be developed.

Continous Variabel Transmision (CVT) is a transmission to move the level without requiring manual
control, but the transmission moves automatically [8,9]. The automatic transmission motor has the
advantage of being easy in operation and easy to maintain the transmission [2]. The weakness of the
automatic transmission is that the power produced is lower than the manual transmission [10].
Modiﬁr?'ons to CVT components are needed to improve the performance of the automatic transmission
engine [11,12].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
v of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL

Published under licence by IOP Publishing Ltd 1




Annual Applied Science and Engineering Conference TIOP Publishing
ournal of Physics: Conference Series 1402 (2019) 044039  doi:10.1088/1742-6596/1402/4/044039

Primary pulley is a CVT component that blends with the crankshaft. Primary pulley works due to the
rotation of the engine through the crankshaft [13]. When the engine speed increases, the weight roller
will be pressed upwards by the slide piece located on the ramp plate. As a result of the centrifugal force,
the weight roller will press the movable drive face, so that the gap of the two pulleys narrows [ 14]. This
results in changes in the diameter of the belt drive.

One way to increase pulley torque forces can be done by changing the tilt angle of the primary pulley
on the CVT component [15]. The standard slope of the primary pulley is 14 degrees according to
industry standards, and is still possible to be modified to get better performance.

Figure 1. Primary pulley.

The Working Principle of the Primary Pulley as:
a. Primary pulley serves to regulate the speed of a motorcycle based on the centrifugal force of
the roller.
b. Drive belt component
e The outer wall of the driving pulley and cooling fan is a fixed moving pulley component,
in addition to functioning as a ratio comparison magnifier, on the edge of this
component there is a cooling fan that functions as a CVT space cooler so that the belt
does not heat quickly and wear out.
e The inner wall of the driving pulley is a pulley component that pressing CVT to get the
desired speed.
e Bushing / boosh is a wall shaft in the pulley so that the inner wall can move smoothly
when moving sliding.
e 0 centrifugal (roller) bullets are gravity balance pads to press against the inner wall of
the primary pulley when high rotation occurs.

The working principle of the roller is that the heavier the roller is, the faster it moves, pushing the
movable drive phase on the drive pulley so that it can press the belt to the smallest position, but the belt
can be pressed down to the maximum need for a roller that weighs [16]. The new matic motorcycle can
run if the engine speed reaches 2400 rpm, whereas conventional motorbikes already can run above 1500
rpm” [17].

2. Method

The working principle of the roller is that the heavier the roller is, the faster it moves, pushing the
movable drive phase on the drive pulley so that it can press the belt to the smallest position, but the belt
can be pressed down to the maximum need for a roller that weighs [5]. the Matic motorbikes can run
well if the engine speed reaches 2400 rpm, while conventional motorcycles can run at a lower speed of
1500 rpm. This study used an engine of 110 cc standard injection scoopy motorcycle in 2015. In this
study the motor components to be tested were three pulley variations, namely 140, 130, 120, and 11
gram rollers. The modification of the pulley tilt angle aims to obtain the characteristics of the torque
produced [ 18)]. The modifications show at figure 2.

e
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The test was done using a dyno test equipment in the RAT Motorsport workshop. Dyno Test
Machine is a device that measures Horse power (Hp) and Torque (Nm) which is used to measure the
speed produced by the engine.

Figure 2. Design of pulley modification angle.
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After the motor was installed with the dyno test the data collection testing process began with the order
of testing the standard manufacturer's pulley and standard roller first followed by the standard pulley
manufacturer 14° then pulley 13°, 12° and each using aroller | 1grams. Before the testing process begins,
itis checked again on the safety and cable - the cable that is attached to the motor is functioning properly
to reduce errors when retrieving data. This test aims to determine the amount of horse power (Hp) and
torque (Nm) obtained on each primary pulley.

3. Result and discussion
The test conducted aims to determine the magnitude of power or torque obtained in the test results on
each primary pulley. The experiment was conducted by comparing between standard pulleys, modified
primary pulleys and which industrial standard pulleys had better results. Pulley variations were analyzed
for the level of influence on the increase in horse power and increase in torque.
e The factory/industrial standard pulley has an angle of 140 compared to a standard pulley with a
13 grams roller
e Factory/industrial standard pulley has an angle of 140 compared to a standard pulley with an 11
grams roller
e Factory/industrial standard pulley with 130 angles compared to standard pulley with 13 grams
roller
e Factory/industrial standard pulley with 130 angles compared to standard pulley with 11 grams
roller
The test results using a dyno test tool of 140 standard pulley and 13 grams standard roller in figure 3. In
testing A dyno test machine, the highest horse power (Hp) was obtained at 3452 rpm, which was 7.6 Hp
and Torque (Nm), the highest at 2683 Rpm engine speed of 18.15 Nm. The graph 3 in is A test data on
standard pulleys and standard roller manufacturers.

From the testing table using standard 140 pulley and 1 1gram roller on the B test on the dyno test engine
above, we can see the highest horse power (Hp) on the 3148 Rpm rotation which is 8.4 hp and torque
(Nm) the highest at 2129 Rpm engine speed which is 21.71 Nm.
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The test results using a dyno test tool on 130 pulley and 11 gram roller can be seen in figure 5.

Pulley 14° roller standart : 13 pulley standart 14° and Roller
grams standart 11 grams
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Figure 5. Pulley 13" Figure 6. Pulley 12°
roller standard 11 grams roller standard 11 grams

From the results of research and analysis in general it can be concluded that the value of increasing horse
power and torque, then sorted from standard pulley testing and modification as follows:

From the results of processing 14° standard Pulley testing data and a 13 grams standard roller
obtained that the highest horse power is 7.8 hp at 3923 rpm and the highest torque is 18.15 Nm at 2683
rpm, this data is a comparison of testing from other pulley test data.

Standard 14° Pulley testing and 11 grams roller obtained that the highest horse power is 8.4 hp at
3157 rpm and the highest torque is 23.26 Nm at 2616 rpm rotation. Data on standard 14° pulley test and
11 grams roller have increased horse power and torque compared to 14° standard manufacturer pulley
and 13 grams standard roller.

Data for testing 13° pulley and 11 grams roller obtained that the highest horse poweris 9.0 hp at 3246
Rpm and the highest torque is 22.18 Nm at 2087 rpamm rotation, Data on standard 13° pulley testing
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and 11 grams roller have increased horse power and higher torque compared with standard pulley testing
and another pulley.

Data testing of 12 grams 12° roller pulley obtained that the highest horse power is 8.6 hp at 3284 rpm
and the highest torque is 20.81 Nm at 2616 Rpm rotation, Data on standard pulley testing 12° and 11
grams roller has increased horse power and torque compared to standard 14° pulley and 13 grams
standard roller.

13° pulley and 11 grams roller have increased significantly compared to 14° standard manufacturer
pulley and 13 grams roller. This can be seen from the comparison of the increase in horse power and
torque when using a 130 and 11 grams pulley obtained in the highest horse power (Hp) at 3246 Rpm
rotation which is 9.0 hp and torque (N * m) highest at engine speed 2087 rpm, which is 22.16 N * m.
Whereas the 14° standard factory pulley and 13grams standard roller can be seen from the highest horse
power (Hp) at 3923 Rpm rotation which is 7.8 hp and torque (N * m) the highest at 2972 Rpm engine
speed, which is 16.99 N * m. The results of the analysis of this test experienced a horse power increase
of 1.2 Hp and torque of 5.17 N * m, then from the results of the analysis this test has a horse power
increase of 1.2 Hp and torque of 5.17 N * m.
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Figure 7. Torque and horsepower comparative graphics.

4. Conclusion

The test results with dyno test and data analysis can be concluded that the increase in horse power (Hp)
and torque value (N * m) are sorted from the largest and smallest increase in value of the test on each
of the tested materials or components obtained valid data that shows improvement. The highest horse
power and torque increase at Rp. 2000 - 4000 can be tested when using 13° pulley and 11 gram roller,
Horse power and lowest torque can be obtained at 14° standard factory pulley testing and 13 gram roller.
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