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limit controller based on the level of oil condition based on the ATMega328 
microcontroller. The method used is to read the pressure at different temperatures and 
certain rotations, if the pressure is too low then the program will determine that the oil 
condition is bad or it is time to change it, when the oil or lubricant has been determined 
that the condition is bad then the indicator light will light up. and the maximum engine 
speed limit will be cut to 6000 rpm so that the engine will not be able to be used for 
rotations above 6000 rpm. Cutting the engine speed limit has the aim of preventing the 
engine from being forced to work at too high a speed when the oil is in bad condition 
so that the engine components will last longer, besides that the indicator also serves as 
a reminder that it is time for the vehicle to need an oil change. 

 
 
 
 
 
1.INTRODUCTION 

The importance of the role of transportation in providing access to goods and services that are 
essential for a person's life is getting more attention in the study of transportation. The general solution to 
improve public accessibility is to provide public transportation services, but in conditions of low public 
transportation services, private vehicle ownership is an unavoidable solution. In the use of motorized 
vehicles, it is necessary to carry out routine maintenance such as engine oil changes that must be done so 
that the motor vehicle engine works properly [11]. 

In terms of efficiency and effectiveness of motor vehicle engine performance, it is strongly 
influenced by the condition of the lubricant or oil used [5]. Oil that has been used at a certain time (based 
on mileage or working time) must also be replaced because the viscosity of the oil has generally changed 
(increasingly dilute) and over time the oil is used, the color of the oil will change [8]. 

In the description above, it is known that regular oil changes are needed because the worse the 
condition of the oil will have an impact on the wear of the engine components of the vehicle, but most 
people often forget to check or monitor the condition of the oil or lubricant in the motor vehicle used. This 
prompted the author to create a tool that can monitor the condition of the oil by giving a warning in the 
form of an LED indicator that the oil or lubricant used is time to be replaced. In addition to providing 
indicators, this tool can also lower the engine speed limit so that the engine does not run at too high a speed 
so that the engine does not experience excessive friction when the oil or lubricant is in bad condition. 
1.1 Engine Oil or Lubricants 

Lubricant or oil is a chemical substance that has the general form of a liquid, which is given between 
two moving objects to reduce friction. This substance is a fraction of petroleum distillation which has a 
temperature of 105-135 degrees Celsius. Oil is also used in motor vehicles because the engine of a 
motorized vehicle always experiences friction in each of its components, the heavier the motor load the 
lower the value of the viscosity (thickness or internal friction) of the lubricant. One of the functions of 
lubricating oil is to lubricate moving parts of the engine to prevent wear and tear due to friction between 
two objects. Lubricating oil forms an oil film inside two moving objects so as to prevent friction or direct 
contact between the two rubbing objects [4]. 



 

 

1.2 Arduino Uno 
Arduino is a microcontroller board based on the ATmega328 [16]. Arduino UNO contains everything 

needed to support the microcontroller, it's easy to connect it to a computer with a USB cable or supply it 
with an AC to DC adapter or use a battery to get started [12]. The ATmega328 on the Arduino Uno comes 
with a bootloader that allows to upload new code to the ATmega328 without using an external hardware 
programmer [13]. 

Arduino has 14 input/output pins of which 6 can be used as PWM outputs [6], 6 analog inputs, a 16 
MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset button [2]. To change 
analog pins to digital, simply change the pin configuration in the program [14][9][17]. 

 
1.3 RTD Thermocouple 
RTD (Resistance Temperature Detector) is a temperature sensor whose measurement uses the principle of 
changes in resistance or metal electrical resistance which is affected by changes in temperature. The RTD 
is one of the most widely used temperature sensors in automation and process control. 
The wire-wound element or standard type is usually made of corrosion-resistant wire wrapped around a 
ceramic or glass material, then covered with a probe casing as a protector. Between the RTD wire and the 
sheath there is also a ceramic (porcelain insulator) to prevent short circuits between the platinum wire and 
the protective sheath. The RTD temperature sensor that will be used can be seen in the following figure 1 
[10]. 

 
figure 1 Thermocouple RDT PT100. 

 
1.4 Sensor Tekanan 

This sensor has a transducer that measures wire tension, which converts the mechanical stress into an 
electrical signal. The basis of sensing is the change in the resistance of the conductor (transducer) which 
changes due to changes in the length and cross-sectional area [1]. 

 
1.5 Proximity Sensor 

The proximity sensor is a sensor or switch that detects the presence of a target (type of metal) without 
physical contact. This sensor can be applied to sensing conditions on objects that are considered too 
small/soft to actuate a mechanical switch. The characteristics of this sensor is to detect objects at a fairly 
close distance, proximity sensors are classified into two types, namely Inductive Proximity Sensors and 
Capacitive Proximity Sensors. 

Inductive Proximity Sensor or Inductive Proximity Sensor is a proximity sensor used to detect the 
presence of metal, both ferrous and non-ferrous metals. These sensors can be used for detecting the presence 
(presence or absence of metal objects), counting metal objects and positioning applications. For inductive 
proximity, it can be seen in Figure 2 [7]. 

 

 
Figure 2 Drawing of Poximity Inductive Sensor Circuit. 

 
Capacitive Proximity Sensor or Capacitive Proximity Sensor is a proximity sensor that can detect 

motion, chemical composition, level and composition of liquids and pressures. For capacitive proximity, it 
can be seen in Figure 3 [7]. 



 

 

 
Figure 3 Image of Poximity Capacitive Sensor Circuit. 

 

 
 
1.6 Relay 

Relay is a switch which is controlled by electric current. Relays have a low-voltage coil wound around 
a core. Relays are needed in electronic circuits as executors as well as interfaces between loads and 
electronic control systems with different power supply systems. Physically, the switch or contactor with 
the relay electromagnet is separate, so that the load and control system are separate [18]. 

 
 
2. CIRCUIT 

From the data and programs that have been made, the design of the tool can be carried out in 
accordance with the command program that has been given, the overall design of the tool starts from 
sensors, Arduino, indicators, and relays as engine speed limit cutter switches which can be seen in Figure 
4. 

 
Figure 4 Arduino Circuit 

In addition to the Arduino circuit, an adapter circuit is also needed so that a short circuit does not 
occur if there is a power surge from the voltage source. The adapter circuit can be seen in Figure 5. 

 
 
 
 
 
 
 
 
 
 
 

Figure 5 Circuit adapter or power supply 
 
3. RESULT AND DISCUSSION 

 
3.1  Result 

From the data that has been obtained through research regarding the difference in pressure conditions 
between new oil and oil that is time to be replaced based on different temperatures and engine speeds, it 
can be concluded that the new oil pressure is always higher or different from the oil that is due to be replaced 
due to oil which is time to be replaced will have a lower viscosity value. For the placement of tools that 
have been programmed can be seen in Figure 6. 



 

 

 
 

3.2  Discussion Figure 6 Elektronic circuit placement 
The control program made has the logic that if the pressure at a certain speed and temperature is less 

than or equal to the pressure value recorded as oil which is time to be replaced, Arduino will instruct the 
relay to cut the engine speed limit so that it will make the engine unable to rotate with the rotation at the 
top speed. above 6000 rpm. 

In addition to cutting the engine speed limit, the tool that has been designed will display some 
information to the driver in the form of three indicator lights that have their respective meanings. The first 
indicator is a flashing amber light which means a warning that the temperature is still too low or the motor 
is not ready to be forced to an engine speed that is too high, so it is better to use the motor at a reasonable 
engine speed. The second indicator is that the yellow light is on continuously, which means the engine 
temperature is too hot so the motor is also better not to be forced to be at high engine speed because it will 
have an impact on engine component wear. The third indicator is a red light which means it's time to change 
the oil and limiting the engine speed limit is done so that the driver will not be able to force the engine to 
spin at high speeds, while the last indicator is a green light which means that everything is fine. includes 
the ideal oil temperature and the condition of the oil is still good. 

 
 
           4. CONCLUSION 

Oil  that is  bad or  is  about to  be  changed has a  lower pressure than fresh oil.  The pressure changes 
after the oil is used at a distance of 1000 km is the viscosity (viscosity) is decreasing and it can be shown by 

evidence that the pressure is reduced, because at the same flow velocity a liquid with a lower viscosity will 
exert a lower pressure than the liquid with higher viscosity. 

This engine speed limit control system works by comparing the sensor readings with the recorded data, 
if the pressure at the engine speed and temperature is the same as the data but the pressure is below the bad 
oil data, Arduino will automatically cut the maximum engine speed from 10,000 rpm to 6,000 rpm. 
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