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ABSTRACT 
 

This test was conducted to determine the comparison of torque 

on 115centimeter cubic motorcycle, standard with different 

pully degree variations, 14 °, 13.5 °, 13 °, 12 °. With the 

maximum speed in each different pully test, at the 14 ° degree 

pully the resulting torque is averaged 6.35 with Rpm 6637 (The 

throttle opening is maximum), In the 2nd test using Pully 13.5 ° 

testing was carried out with rpm at 5900 - 5980 (Maximum 

throttle gas opening) produced a torque of 6.47 which is greater 

than the test using the previous 14 ° pully, but the maximum 

Rpm produced by the pully with a degree of 13.5 ° is slower 

than testing using a 14 ° pully. From this test, we can see the 

difference. That using Pully 13.5° the torque is greater but the 

engine rotation is slower. The 3rd test using a 13 ° pully with a 

maximum rpm at 6500 - 6,700 (maximum throttle opening) 

produces a torque of 6.29, from this test it can be seen the 

difference in torque and rpm produced by a 13.5 ° degree pully 

with a 13 ° degree pully, where the rpm is 720 rpm faster with a 

difference in torque at a lower rate of 0.18 Nm difference with 

a 13.5 ° degree pully. The 4th test using a 12° pully with a 

maximum Rpm at 7140 - 7190 Rpm (Maximum Gas throttle 

Opening) produced a torque of 6.02. From this test, it can be 

seen the difference with the test using a 13° pully, where the 

Rpm produced is higher but the torque is smaller, the torque 

difference is 0.27. 
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NOMENCLATURE 

 

1.0 INTRODUCTION 

The development of the automotive world demands better 

transportation tools. Currently it is not only a matter of talking 

about fuel economy but also on driving comfort, one of which 

is a change in the transmission system. 

Along with the times everyone wants to be easier to drive, 

which is where the transmission system also affects the comfort 

and efficiency of driving, the change starts from moving the 

manual transmission to moving the automatic transmission. 

Currently there are two commonly used transmission systems, 

manual transmission and automatic transmission, manual 

transmission is one type of transmission that is also widely 

used for reasons of agility on the road terrain. 

The use of manual transmission in urban areas is usually 

uncomfortable, especially in congested road conditions because 

you have to change the transmission on a motorcycle. with the 

automatic transmission or what is called continuously variable 

transmission (CVT), people feel more comfortable using a 

motorcycle with automatic transmission, especially on crowded 

or congested roads because they no longer have to act on the 

transmission on the motorcycle, just pull the gas without 

moving the transmission because the transmission will switch 

automatically. 

There are three important components in a CVT: the front 

pulley, the rear pulley, and the V-belt that connects them. First, 

the front pulley is connected to the engine crutches and is 

responsible for accommodating the power from the engine and 

transferring it to the rear pulley which is connected to the axle. 

The rise of variations in Indonesia, which makes mechanics 

compete to modify motorbikes to get more performance than 

the manufacturer and want to adjust to the rider's request, 

therefore it is necessary to modify the pulley side to get more 

torque or power and usually adjust to what is desired. 

 

1.1 Theoretical Foundation 

The definition of a combustion motor is one type of heat 

engine, which is a machine that converts thermal energy to 

perform mechanical work or converts chemical fuel power into 

mechanical power. Energy is obtained from the combustion 

process, the combustion process also changes the energy that 

occurs inside and outside the heat engine (Kiyaku and 

Murdhana, 1998). 

There is no process of transferring the heat of combustion 
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gases to the working fluid, therefore the number of components 

of the combustion motor is small, quite simple, more compact, 

and lighter than the external combustion engine (steam engine). 

Therefore, the use of combustion motors is very much and 

profitable. The use of combustion motors in society, among 

others, is in the fields of transportation, lighting, and so on. 

 

1.2  Transmission 

Motorbikes are currently produced not only one type of 

motorcycle, but various types of motorbikes, motorcycle 

vehicles are divided into two types based on the drive system, 

namely manual drive motorbikes and automatic drive 

motorbikes. The power transfer system is a power transfer 

mechanism generated by the engine to move the motor wheels 

so that it can run and can be driven. In automatic motorcycles 

such as the Mio sporty 115 cc, the power transfer system or 

transmission does not use gear shifting (manual), but uses 

automatic transmission, in vehicles that use automatic 

transmission the operation does not use gear shifting but uses 

pulleys and belts (belts) known as CVT (Continuous Variable 

Transmission).   

Transmission is a power transmission system from the 

engine to the rear wheels through a V-belt that connects the 

drive pulley (primary pulley) to drive the driven pulley 

(secondary pulley) using the centrifugal force that occurs in its 

components. The speed change on the CVT is very smooth and 

there is no pounding like in a manual transmission. 

 

1.3  Manual Transmission 

Manual transmission is a vehicle transmission whose 

operation is carried out directly by the driver. Manual 

transmission and its components are part of the power transfer 

system of a vehicle, which is a system that functions to regulate 

the level of speed in the process of transferring power from the 

power source (engine) to the wheels of the vehicle. The main 

component of the transmission gear on a motorcycle consists of 

a paired arrangement of teeth that are shaped and produce a 

comparison of these teeth on the main shaft (main shaft 

/counter shaft). The number of speed gears attached to the 

transmission depends on the model and the use of the 

motorcycle attached to the transmission depends on the model 

concerned to enter the gear pedal must be stepped on. 

 
1.4 Automatic Transmission 

Automatic transmission is a vehicle transmission whose 

operation is carried out automatically by utilizing centrifugal 

force. The transmission used is the “V” belt automatic 

transmission or what is known as CVT (Continuous Variable 

Transmission). CVT is a power transmission system from the 

engine to the rear tire using a belt that connects the drive pulley 

with the driven pulley using the principle of friction. 

 

2.0 METHOD 

The research was conducted with the procedure as research 

process, starting with the initiation of the study. The first step 

involves conducting a literature review to gather relevant 

information and establish a foundation for the research. 

Following this, the research is carefully planned, including 

defining objectives, methods, and procedures. Once the plan is 

finalized, the necessary tools and materials are prepared to 

facilitate the experiments. The core of the study involves 

testing by varying the inclination angles of the pulley to 

specific values, namely 12°, 13°, 13.5°, and 14°. Data is then 

collected systematically during these tests. After gathering 

sufficient data, the information is analyzed and discussed to 

draw insights and understand the outcomes. The process 

concludes with summarizing the findings in the form of 

conclusions and providing recommendations for future studies. 

Finally, the research is wrapped up, marking its completion. 

 

3.0 RESULT 

3.1 Testing Material Modification Process 

Testing begins by changing the Pully angle with the angle 

size determined by the author, where the pully that wants to be 

modified is three pulleys, by changing the pully angle one by 

one in the lathe until the angle size is appropriate, the lathe 

used is still a manual lathe, which is in the arjuna racing 

workshop, after turning, the slope angle is measured using an 

arc ruler to ensure that it is really precise, If all angles are 

appropriate, the next stage is to install the pully on the 

motorcycle by opening the automatic transmission section 

using the keys that have been prepared, where the keys are 

prepared, namely the 8 ml T key, 17 ml shock eye along with 

the shock handle and pully retaining device to make it easier to 

open the nut on the pully. 

 

Table 1. Test with 140 pulley 

No Torque (Nm) Rotation (rpm) Power (Hp) 

1 6.44 6680 8.26 

2 6.30 6680 8.08 

3 6.30 6550 7.99 

Average 6.35 6637 8.11 

 

From the results of the first test with a 14-degree pully 

carried out, with a maximum Rpm at 6550 to 6550, the torque 

results were obtained at 6.30 Nm. The experiment was carried 

out 3 times to get maximum results, the average of the three 

tests carried out with the same pully resulted in an average 

Rpm of 6,637, torque of 6.35 Nm and power at 8.11 Hp all of 

these experiments were carried out with the maximum gas 

opening of the motorcycle being tested. 

Testing in one pully takes 15 minutes outside the 

installation of the pulley to the motorcycle, and the treatment of 

the throttle gas starts from low rpm to high rpm until the motor 

shows a sign that the motor is the limit or the gas opening is 

maximum, after all the data from the dyno machine is obtained 

from the test, then the next step is to lower the motorcycle from 

the dyno test machine bag to the next pit to replace the pully 

with a different size, by waiting for the motorcycle engine 

temperature to be considered the temperature is normal, this is 

done as a safety and keep the engine components when opening 

does not damage the bolt threads. 

 

Table 2. Test with 13.50 pulley 

No Rotation (rpm) Torque (Nm) Power (Hp) 

1 5980 6.46 7.35 

2 5940 6.54 7.39 

3 5900 6.42 7.12 

Average 5940 6.47 7.32 
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From the results of the 2nd test, the results obtained with a 

greater torque linear to using a 140 pulley, but the weakness in 

the slower rotation, the resulting torque is even greater. The 

results of the 2nd test with a 13.50 pulley with an average 

rotation at 5940 rpm, torque at 6.47 Nm and power at 7.32 Hp. 

Where the 2nd test is also the same as test 1, only the difference 

in the slope of the pully degree is different, the test is carried 

out with full throttle gas opening and the length of the test is 

also almost the same approximately in 15 minutes outside the 

installation of the pully on the motorcycle. 

 

Table 3. Test with 130 pulley 

No Rotation (rpm) Torque (Nm) Power (Hp) 
1 6500 6.3 8.1 

2 6020 6.28 8.18 

3 6700 6.28 8.17 

Average 6007 6.29 8.15 

 

The 3rd experiment using a 13 pully with a maximum 

RPM of 6500 - 6700 Rpm with a resulting torque of 6.28 - 6.30 

Nm. Where if averaged from the test results with a 13 degree 

throttle pulley rotation at 6607, torque at 6.29 Nm, and power 

at 8.15 Hp, the test is also the same as the previous test where 

the throttle gas opening is done in full, this is done to find out 

the maximum torque and power from the test results carried 

out, the test time is also about 15 minutes outside the 

installation of the pully on the automotive transmission on the 

motorcycle. 

 

Table 4. Test with 120 pulley 

No Rotation (rpm) Torque (Nm) Power (Hp) 
1 7140 5.97 8.13 

2 7900 6.02 8.25 

3 7180 6.07 8.30 

Average 7170 6.02 8.23 

 

The 4th test using a 120 modified pully, is the result 

obtained using a 120 pulley with a maximum rotation 7140 -

7190 rpm, with a maximum torque of 6.02 Nm. The same 

conditions as the tests carried out in the 4th test with a 120 

pulley, if averaged the results of this test rpm at 7170, torque at 

6.02 Nm and power at 8.23. This test was also carried out 

within 15 minutes outside the installation of the pully on the 

motorcycle, this is the final experiment carried out, then from 

all tests will be made data on the difference in torque, power 

generated by each modified pully. 

 

4.0 DISCUSSION 

Calculation data sheet show at table below 

 

Table 5. pulley testing experiment 

No Pulley BHP 

(kW) 

FC 

(l/h) 

SFC 

(kWh) 

Eff. Thermal 

(%) 

1 14° 0.87 0.19 0.023 4.14% 

2 13.5° 0.88 0.18 0.024 3.94% 

3 13° 0.88 0.18 0.022 4.39% 

4 12° 0.82 0.19 0.023 4.20% 

 

From the calculation data, it can be seen the results of 

each pully influence test on an existing motorcycle, where if 

you look at the highest Brake Horse Power (BHP) with pully 

13.5 ° and 13 ° at 0.88 (Kgf.m), Fuel Consumption (FC) 

Highest at 0.19 (l / h) with pully 14 ° and 12 °, Specific Fuel 

Consumption (SFC) highest using pully 13.5°. while for 

thermal efficiency  the highest value using a 13% pully, 

meaning why torque and power in this data are not directly 

proportional, because this data is taken on average data where 

three tests are carried out and the results are averaged, from the 

test results the use of pulleys with an angle of 13.5 ° is more 

effective for increasing torque and power on this 115 cc Mio 

sporty motorcycle. 

 

5.0 CONCLUSIONS 

Based on the results of the analysis and discussion, the 

following conclusions are drawn: 

1.  Rare changes in pulleys with varying angles: 

a. Prepare the pully to be modified 

b. Turning the pulley with the desired angle at the boundary 

of the area touched by the v-belt  

c. Paying attention to the thickness of the turned pPaying 

attention to the thickness of the turned pulley, so that the 

pulley remains safe and strong to withstand the heat and 

friction of the v-belt pulley, so that the pulley remains safe 

and strong to withstand the heat and friction of the v-belt 

2. The effect of the results of the pulley degree variation of 12°, 

13 °, 13.5 ° and 14 ° on using the same 6 rollers with a weight 

of 12 grams each, the highest torque is produced by a 13.5 ° 

angled pulley which is 6.54 N with a rotational speed of 5940 

Rpm. 
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Semarang. 

 


