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ABSTRACT

Valve Grinding Automatic System Based Microcontroller is an innovation designed and created to be able to work by
converting electrical energy into rotational motion and is also able to overcome mechanical difficulties in regulating manual
cleaning movements by hand. The Valve Grinding Automatic System Based Microcontroller provides three choices of
rotational speeds of 1500 rpm, 2000 rpm and 2500 rpm with each speed requiring a cleaning time of 3 minutes, 2 minutes, and
1 minute. Testing this tool is done by checking the results of each cleaning from the results of different speeds. From the test
results using diesel, it is known that the valve cleaning results do not leak and have met the standards. The stages used in the
development of the Valve Grinding Automatic System Based Microcontroller are planning, observation and literature study,
tool design, survey of materials and tools, procurement of tools and materials, tool manufacture/assembly, tool testing, tool
revision, tool socialization, acceptance survey and finished. Tool making is done in the workshop of the Department of
Automotive Engineering, Faculty of Engineering, Padang State University. The team has also published a prototype of a
scientific article regarding the Microcontroller-Based Automatic Valve Grinding System in the Journal of Automotive and
Vocational Engineering Education (AEEJ) Padang State University.
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1. INTRODUCTION

The use of motorized vehicles as a means of transportation is increasing, as well as many kinds
of damage that exist in the engine and for motorcycles, the most frequent is a valve leak in the cylinder
head, namely the emergence of a pile of crust attached to the valve seat so that it interferes with the
compression process and reduces performance machine [1-5]. The valve and valve seat are the most
important devices in maintaining compression density [6-7]. Because the suction and exhaust processes
are carried out by the valve and its seat, which will create a gap for air to enter and exit. Compression
leaks that occur and very often occur in valves and seats are caused by dirt from free air or soot resulting
from the combustion process [8]. The symptoms that arise are reduced engine performance due to less
than maximum compression, the engine will die quickly due to unstable engine performance, and
wasteful fuel [9-11]. One of the causes of this build-up of scale is due to the entry of oil into the
combustion chamber, to overcome this, repairs are needed to overcome the valve leakage, namely valve
lapping [12-16].

Clearing the valve will make the valve and valve seat tight again [17]. The cleaning process is

actually not only carried out when the motor has leaked, but at the time of manufacture or replacement
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of a new valve and valve seat, a cleaning process must also be carried out [18]. With the same goal of
preventing leakage in the valve and valve seat.

Based on observations, there is a manual (traditional) way of cleaning the valve, namely by
turning the valve handle from right to left and up and down. By using both hands, cleaning takes
alongtime and is inefficient and not all repair shop technicians can do such cleaning. To overcome
the manual process of cleaning the valve so that the valve does not leak and is tightly installed
between the valve and its seat properly, a valve screw tool is needed to overcome this problem,
namely a Microcontroller-Based Automatic Valve Cleaning Tool. This tool works by converting
electrical energy into rotational motion. This valve screw tool is expected to be able to overcome
the difficulty in adjusting the manual cleaning movement by hand because this hand movement
is not stable so that the results of inaccurate valve cleaning result in uneven valve surfaces and

leakage [19-20].
2. LITERATURE REVIEW

2.1 ATMEGA328 (Arduino Uno)

Arduino ATMEGA328 is the most widely used type of Arduino. Especially for beginners, it is
highly recommended to use this type of Arduino Uno because there are lots of references that
discuss Arduino Uno regarding its use and program. The latest version is Arduino Uno R3 (Revision
3), it has 14 digital 1/0 pins and 6 analog input pins [21]. This Automatic Valve Cleaning Tool uses
ATMEGA328 as a microcontroller. For programming, it is enough to use a USB connection type

A to To type B. Same as used in USB printers. See Arduino Uno in figure 1.

Figure 1. Arduino Uno (ATMEGAZ328).
2.2 Dynamo (Universal Electric Motor)

In general, electric motors function to convert electrical energy into mechanical energy in the
form of rotary power. In a DC motor, electrical energy is taken directly from the armature coil by
means of a brush and a commutator. Therefore, DC motors are called conduction motors. It is

different with AC motors, in AC motors the rotor coil does not receive electrical energy directly but
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by induction as happens in the transformer coil energy so that AC motors are known as induction

motors.

Judging from its simple and strong construction, as well as having good working characteristics,
this three-phase induction motor is very suitable to be used and applied in this tool. The advantage
of universal motors is that for a certain weight, universal motors produce more power than other
types. The universal motor produces a large starting torque without excessive current and as the
torque load increases, the universal motor slows down. Therefore, the power generated is relatively
constant, and the amount of current is still within reasonable limits. Universal motors can be

designed to operate at very high speeds, whereas ac motors are limited to 3600 rpm [22].

belitan

rotor dengan
komutator

Figure 2. Universal Motor [4].

3. EXPERIMENTAL

Observations are made by looking at the mechanical conditions, which are still a lot of manually
cleaning the valves without the help of tools. Very few mechanics use a drill in cleaning because it
avoids tilting the valve skid. References regarding the use of the basic components of the
Microcontroller Based Automatic Valve Cleaning Device refer to local and international journals and
books relevant to the literature study method. The concept and working principle of the tool as a guide
for the assembly and manufacture of the tool is carried out after the planning and design of the tool is
complete. This microcontroller-based automatic valve cleaning tool was designed using the Adobe
Ilustrator CC 2018 application by adjusting the layout of all components and the Arduino IDE 1.8.7
application as the program design. The design of the Microcontroller-Based Automatic Valve Cleaning

Tool can be seen in Figure 3.
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Figure 3. Design of a Microcontroller-Based Automatic Valve Cleaning Tool

The steps or stages used during research and development of Microcontroller-Based Automatic Valve
Cleaning Devices are planning, observation and literature study, tool design, survey of materials and
tools, procurement of tools and materials, tool manufacture/assembly, tool testing, tool revision,

socialization tools, acceptance survey and completion.

4. RESULTS AND DISCUSSION
4.1 Results
Based on the designed design, the Microcontroller Based Automatic Valve Cleaning Tool is
programmed for one-way valve cleaning in order to get the best cleaning results. The design of this
Microcontroller-Based Automatic Valve Cleaning Tool can be seen in Figure 4.

Figure 4. Display of Design Results of Microcontroller-Based Automatic Valve Cleaner Tool

From the tools that have been created as shown in Figure 4, this Microcontroller-Based
Automatic Valve Cleaning Tool is designed with a minimalist design and can be folded so it doesn't
take up too much storage space in the mechanical room. This tool consists of several buttons,
namely speed buttons (A, B, and C), stop/pause buttons, on/off switch buttons, emergency buttons,
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as well as LED indicator lights (red, yellow, green) and an LCD display that can be seen on the

screen. figure 5.

Figure 5. Microcontroller-Based Valve Cleaning Tool Button Display

The working system of the Microcontroller-Based Automatic Valve Cleaning Tool is described

in detail in Figure 6.
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Figure 6. Flowchart of Microcontroller-Based Automatic Valve Cleaning Tool
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In Figure 6 it can be seen that if the Microcontroller-Based Automatic Valve Cleaning Tool is
connected to an electric current, the red LED will light up. Then the emergency button that is rotated
will turn on the yellow LED light. The green LED along with the LCD will light up when the switch
button is on. Cleaning using this tool can be selected the speed of the dynamo. The selection keys
are buttons A, B, or C with cleaning for 3 minutes, 2 minutes, and 1 minute, respectively. If the
cleaning process from the selected speed button is deemed inappropriate, the mechanic can change
the tool speed by pressing the stop/pause button and re-select the desired speed button. If the
cleaning has been completed, the dynamo of the tool will stop automatically and the LCD will show
that the cleaning process was successful. After the design of the Microcontroller-Based Automatic
Valve Cleaning Tool is complete, testing is carried out to see the success of the program and the
success of the tool's work. The test results of the Microcontroller-Based Automatic Valve Cleaning

Tool can be seen in table 1.

Table 1. Testing Results of Microcontroller-Based Automatic Valve Cleaning Tool

Dynamo Speed Dynamo Rotation Thought Time Program The Result of

Button Options (rpm) (minutes) Results Thought
A 1500 3 Success Not leaking
B 2000 2 Success Not leaking
C 2500 1 Success Not leaking

4.2 Discussion

The problem that often happened before was that uneven valve surfaces were often found when
carrying out heavy maintenance (overhouling). Usually the mechanics do the cleaning manually,
i.e., only by relying on the rotation of the hose that is rotated manually or by hand or the cleaning
is done with the help of a tool in the form of a hand drill, this can simplify and speed up the cleaning
process because it uses tools [23-27].

With the manual method, the problems that often occur are the old valve skid process, the results
are not optimal, and the mechanical fatigue when rotating the hose is easy. Meanwhile, if you use
a drill, the cleaning process will be faster but have a bigger impact if something goes wrong. Usually
the results of the skir on the cleaning will be tilted and will have an impact on compression leakage
in the engine or combustion engine so that the engine cannot start.

From these problems, the Microcontroller-Based Automatic Valve Cleaner Tool that was
created will provide a significant and gradual rotation which will result in the flatness angle of the
valve head surface being more perfect. As can be seen in Figure 4, this tool utilizes the rotary motion
energy of the dynamo to rotate the valve to produce a constant movement according to the speed
setting that will be regulated by the ATMEGA328. This rotation will make the valve surface

smoother and will return to a standard shape. The vise will be the position and at the same time the
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lock of the cylinder head to be cleaned and the valve will be positioned parallel to the dynamo. The
valve will be connected with a special SST (Special Set Tool) which is connected to the dynamo.

The speed of the dynamo on the Microcontroller-Based Automatic Valve Cleaning Tool ranges
from 0-10,500 rpm. The speeds used for cleaning are 1500 rpm, 2000 rpm, and 2500 rpm. If the
speed is below 1000 rpm, the dynamo cannot rotate to do cleaning and vice versa if the speed is
above 2500 rpm, the rotation given by the dynamo becomes unstable. The dynamo rotation at a
speed of 1000-2500 rpm will make the valve surface smoother and will return to a standard shape.

As for how to operate when an electric current is connected, the red light indicates the current
has been connected. Then turn the emergency button in order to free the current to the main switch
and automatically the yellow indicator light will light up indicating the emergency button is free.
When current flows into the switch, when the switch is turned on, the green indicator light will light
up indicating current telah standby di ATMEGA328 and the LCD screen will also light up, the LED
and LCD display can be seen in Figure 7 [28-30].

Figure 7. Display of the tool when the LED and LCD are lit

ATMEGA328 functions as a regulator of dynamo rotation according to the rotation speed and
time required. Mechanics can choose one of three button options A, B, or C with each speed of

1500 rpm, 2000 rpm, or 2500 rpm which can be seen in Figure 8.
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Figure 8. Display of Speed Menu Options A, B, and C

Press one of these buttons then the dynamo will rotate and a special SST will connect the rotation
between the dynamo and the valve so that the valve will rotate in the same direction according to the
desired valve cleaning standard, the settings made on the ATMEGA328 are the time settings that have
been determined in advance which can be seen later. on the LCD screen, namely speed A with a cleaning
time of 3 minutes, speed B with a cleaning time of 2 minutes, and speed C with a cleaning time of 1
minute as shown in Figure 9.

Figure 9. Time Display on the LCD During the Cleaning Process at Speeds A, B, and C

The results of testing the Microcontroller-Based Automatic Valve Cleaning Tool can be seen in
table 1. From the table it can be seen that the faster the dynamo rotates, the less time it takes to clean
the valve. On the speed button A with a dynamo rotation of 1500 rpm, the time needed to clean the
valve is 3 minutes, the speed button B with a dynamo rotation of 2000 rpm means the time needed to
clean the valve is 2 minutes and the speed button C with a rotation of the dynamo is 2500 rpm. The time

required to perform the valve cleaning is 1 minute. Testing is done by checking the results of each
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cleaning of the results of different speeds using diesel. From this test, the results of the cleaning of the
valve do not leak and have met the standard.

In the Microcontroller-Based Automatic Valve Cleaning Tool, if you want to change the cleaning
speed this tool provides a button to cancel or stop the cleaning process so that the mechanic can re-
select the desired speed as shown in Figure 10. When the cleaning is complete, the LCD screen shows

that the cleaning process is complete successful which can be seen in Figure 11.

Figure 11. LCD Display When the Cleaning Process is Complete

This tool also prioritizes the safety of the tool as well as mechanics so that if at any time this tool errors
or rotates too fast and cannot be controlled by the speed controller (ATMEGA328) and cannot be turned
off with a switch (switch), this tool is equipped with an emergency button that can cut off the mains in

the appliance.

5. CONCLUSION

The Microcontroller-Based Automatic Valve Cleaning Tool provides significant and gradual rotation which
will result in a more perfect flat angle of the valve head surface. From the results of the study, it was found that
the faster the dynamo rotates, the less time it takes to clean the valve. This tool is designed with three choices of
speed buttons, namely speed button A with dynamo rotation of 1500 rpm with the time required to perform valve

cleaning is 3 minutes, speed button B with dynamo rotation of 2000 rpm with time required to perform valve
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cleaning is 2 minutes and speed button C with dynamo rotation of 2500 rpm with the time required to clean the

valve is 1 minute. Testing is done by checking the results of each cleaning of the results of different speeds using

diesel. From this test, the results of the cleaning of the valve do not leak and have met the standard.
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