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DesignOfABrakeFluidControlSystemOnAMotorcycleUsingAn
ArduinoUno R3-Based Psi100PressureSensor

ABSTRACT

Analarmorreminderhasbeensuccessfullydesigned toreminduswhenitistimetofillthebrakefluid so as
to avoid accidents when riding a motorbike with electronic components which arearranged,
including Nex motorbike, Dot-3 brake fluid, Arduino Uno, Psi100 oil pressure sensor,red LED,
Step down DC to dc, Resistor 220 Ohm. The alarm was designed on the motorbike toserve as a
reminder to fill the brake fluid before it decreases. In this research, calibration wascarried out on
the measuring instrument used so that the output produced by the sensor was
thesameasthedigitalmeasuringinstrument,withanaccuracypercentagelevelof94.11%.Thealarmsyst

emworkswhenthepressureislow,thepressuresensorwillreadandprocessitontheArduino,afterprocessi
ngtheconditionwillbechangedaccordingtothepressurereadbythesensorsowhenit is low the Arduino
relay will provide voltage to the LED so that the LED can light up as
awarningsignthatthebrakesarenotworking.goodforuse,andviceversa,whenthebrakefluidisfullorme

ets standards,therelaywillnotbeactiveandthemotorbikewillremainstableorcanbeusedasusual.
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1. INTRODUCTION

The high number of vehicle ownership and low knowledge of safe driving will lead to

ahighnumberofaccidents.Indonesianpeoplewhoownvehicles,especiallymotorized
vehicles, they do not think about the risks, motorized vehicles are one of the most dangerous
landvehicles. One example is that users who use motorized vehicles often drive at high speeds on
thegrounds that they are running out of time because motorized vehicles are light and very easy
toaccelerate,especiallyonautomaticmotorbikes. Theimpactofuserswhodriveathighspeedwhendeali
ngwithopponentsonthehighway,userswillsteponorpressthebrakessuddenlyasaresultthemotorbikec
an fallandlosecontrolandcanlead to death[1].

Motorcycle brakes are important components that have a function to reduce speed, not
tostop the vehicle. Brake failure is one of the problems that can occur if the brakes are not
properlymaintained. As a motorcycle user, you should perform proper vehicle maintenance
suchasreplacingbrakefluid,soastoreducetheheatarisingfromfrictionbetweencomponents.Motorcycl
ebrakefluidhasafunctiontolubricatethecomponentsofthebrakingsystem,soitmustbemaintainedregul
arlyinordertomaintainsafetywhiledriving.Brakefluidneedstobereplacedregularly,  because its
performance will continue to decline over time due to condensation orfriction between
components. The water content in the brake fluid will continue to increase andfurther reduce the
level of boiling (heat), because the low boiling point indicates that the brakefluidiseasy to
boilandcan causebrakefailure[2].

An automatic brake fluid filling tool is a tool to make it easier when filling brake fluid.
Atpresent,fillingthebrakefluidstillusesamanualmethod,andstillshakesthebrakepedal. Tomakeiteasie
rtofillthebrakefluid,anautomaticbrakefluidfillingtoolis madetomakeiteasiertofillthebrakefluid[3].

Based on the explanation above, it can be seen that there is no report that discusses
1



thedesign of an automatic brake fluid filling tool and the tool has not been applied to motorbikes
sothatfillingthebrakefluidisstilldonemanually. Therefore,tomakeiteasierformotorcycleusersto
know when it is time to fill the brake fluid, the author makes a reminder or an alarm to
remindthem to fill the brake fluid so that it can make the brake system always work optimally
and safelyfor braking. Therefore, the author proposes the title "Design of a Brake Fluid Shortage
ControlSystem on Motorbikes using the Arduino Uno R3 Based PSi100 Pressure Sensor". In this
study,there are several things that will be analyzed, namely the brake fluid pressure bear when
thevolume decreases, the lowest limit of oil volume as a reference for brake fluid that has
decreased,andtheaccuracy valueofthepressuresensor used.

2. TOOLSANDMETHODS

This research on the design of a brake fluid control system on a motorcycle using
anarduino uno R3-based psil00 pressure sensor was carried out in Jimbaran, Kuta District,
BadungRegency. The research time was carried out in September 2022-February 2023 around
JimbaranHill.

2.1 ToolsandMaterials
Thetoolsandmaterialsusedinresearchonbrakefluidshortagecontrolsystemsonmotorcycles
based onpressuresensorsandArduino UnoR3 areas follows:
Nexmotorcycleastheplacementofthetool.
Dot-3BrakeFluidisthefluidusedonthenexmotorcycle.
Arduinounotocontrolelectronic componentswithprograms.
OilpressuresensorPsi100todetectbrakefluidshortage.
MicrousbcabletotransferdatafromleptoptoArduinouno.
AredLED willlightuptowarnyouthatthebrakesarenotsuitableforuse.
Stepdowndcto dctoreducethevoltagefromthebattery byl2voltto
Svoltsothatitcanbedistributedto allexistingsystems.
Resistor2200hmtoinhibitorlimittheflow ofelectricityflowinginacircuit.
Digitalpressuregaugeformanualpressuremeasurementofbrakefluid.
J.  Measuringcuptomeasurethevolumeofbrakefluid.
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2.2 DataRetrieval
Aflowchartofthedatacollectionprocess canbeseeninFigurelbelow.

[ The brake oil is low ]

!

Development of control program with Arduino Uno in pressure
control system

!

[ Reading pressure sensor ]

l Matching data with a digital pre ssure gauge ]

[ Recording the condition of brake fluid in a reduced condition ]

based on pressure

!

[ Data analysis ]

!

[ System or Action Assignment ]

Finish

FigurelCalibrationDataProcessingFlowChart

2.3 ResearchDataProcessing
TheflowchartofresearchdataprocessingcanbeseeninFigure2below.
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based on its pressure state

I |
I

[ Data analysis ]

L

Creation of control programs
with Arduino Uno

]

System or Action Assignment

Finish

Figure2ResearchData ProcessingFlowChart



2.3.ToolDesign

Based on the program that has been made, the design of the tool can be carried out
inaccordance with the command program that has been given. The design of the whole tool
startsfrom the Pressure Sensor, Arduino Uno, LED, and Relay, the pressure sensor used is the
Psil00water pressure sensor and the Arduino used is ATMega 328. The scheme of the research
tooldesignisshown in Figure3.

Inputiav

Figure3. Researchtooldesign

3. RESULTSANDDISCUSSION

3.1.ResearchDesignTools
The following design tools used in the design of a brake fluidcontrol system on
amotorcycleusing anArduino unoR3-based psi100pressuresensorareshown inFigure4.

N
Figure4.Research DesignTools



3.2 MechanicalPressureGauge
Thefollowingisamanualmeasuringinstrumentusedinresearchtomeasurebrakefluidpressureca
n beseen inFigure5.

Figure5.Mechanicalpressuregauge

3.3 Brakefluidvolume
Beforemeasuringthepressureinthebrakefluid,thereisalsoameasurementofthevolumeofbrakef
luid usingameasuring cup.

Figure 6.Measuringcupfor brake fluidvolume
Thefollowingisdataonthevolumeofbrakefluidmeasuredusingameasuringcup.

Tablel. Brakefluid volumedata.

No Brakefluid volume(ml)

100
97
94
92
88
86
84
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

80
78
77
75
72
70
68
64
62
60
57
55
53
51
50
47
45
43
40
38
35
32
30
29
27
25
23
20
18
16
15
12
10
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3.4 DataAnalysis

Before conducting a study in which the measurement process relies on sensors, it
isnecessary to take a calibration action or match the data from the pressure sensor reading
againstthe data from the digital pressure gauge by comparing the two data using excel so that
regressionand linear equations will be obtained to be entered into the Arduino program. The
followingcalibrationdatacan beseenin Table2 below.

Table2.Measurementdata beforecalibration

No 1ent(Pa)

DigitalMeasuring

PressureSensor(Pa)

0
0,01



0,02
0,03

0,04
0,05
0,06
0,07
0,08
0,09
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1,1
1,2
1,3
1.4
15
1,6
1,7
1,8
19

2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9

3,1
3,2

0,02
0,03

0,03
0,04
0,04
0,05
0,06
0,06
0,07
0,07
0,08
0,09
0,1
0,1
0,11
0,11
0,11
0,12
0,12
0,13
0,13
0,13
0,14
0,15
0,15
0,16
0,16
0,17
0,17
0,17
0,18
0,18
0,19
0,19
0,2
0,2
0,2
0,21
0,22
0,22



below.

while (pressure_bar >= @.10) { //

44 3,3
45 3,4
46 3,5
47 3,6
48 3,7
49 3,8
50 3,9
51 4

0,23
0,23
0,24
0,24
0,25
0,25
0,25
0,25

int led = 2; /7 pin untuk led
int relay = 7; // pin untuk relay
bool kondisi = false;

void setup() {
Serial.begin(9600);
pinMode(relay, OUTPUT);
pinMode(led, OUTPUT);
digitalWrite(led, LOW);
¥

void loop() {
int sensorVal = analogRead(A1l):;
Serial.print(”Sensor Value: ");
Serial.print(sensorval);

Serial.print(”volts: ");
Serial.print(voltage);

Serial.print(“Pressure = “);
Serial.print(pressure_bar);
Serial.printin(” bars");

Serial.print("Pressure = ");

kondisi = !kondisi;

if (kondisi == true) { //j true” lakukan i
Serizl.println(” kondisi sama");
digitalWrite(relay, HIGH); //
int sensorVal = analogRead(Al); untuk n analog dari

dibawah ini 1 5
float voltage = (sensorVal * 5.0) / 1824.9;
float pressure_pascal = (3.8 * ((float)voltage - 0.47)) * 1000000.0;
float pressure_bar = pressure_pascal / 18e5;

Serizl.print("Sensor Value: ");
Serial.print(sensorVal);
Serial.print("Pressure = ");
Serial.print(pressure_bar);
Serial.println(" bars");
Serial.print("Pressure = ");

float voltage = (sensorVal * 5.0) / 1€24.0;

float pressure_pascal = (3.0 * ((float)voltage -
float pressure_bar = pressure_pascal / 10e5;

e.47)) *

Thecalibrationdataretrievalprocessusesthe ArduinoprogramasshowninFigure7

leeeeee.e;



digitalWrite{led, LOW); matikan led

3

delay{l1e00a) ;
+

Figure7Dataalalysisarduino program

4} 1 2 3 4 5

Manual measuring instruments

Figure 8Data graphbefore calibration

BasedonFigure8,alinearequationisobtained:

(y=0.0536x- 0.0484) so that(x=(y + 0.0484)/( 0.0536)) 1)
Thelinearequationwillbeenteredintothe Arduinoprogramsothatthevaluereadbythepressuresensorwill
bethesameasthevalueofthemanualmeasuringinstrument

void loop() {
int sensorVal = analogRead(Al);
Serial.print("Sensor Value: ");
Serial.print(sensorval);

float voltage = ((sensorVal + 0.0484)/0.8536) / 1024.0;
Serial.print("Volts: “);
Serial.print(voltage);

float pressure_pascal = (3.0 * ((float)voltage - €.47)) * 1000000.0;
float pressure bar = pressure pascal / 10eS5;

Serial.print("Pressure = ");

Serial.print(pressure_bar);

Serial.println(" bars");



Figure9.Arduino programaftercalibration

3.5 Dataaftercalibration

Table3.Measurementdataaftercalibration

No PressureMeasuring SensorPressure (Pa)
Instrument(Pa)
1 0 0
2 0,01 0,01
3 0,02 0,02
4 0,03 0,03
5 0,04 0,04
6 0,05 0,05
7 0,06 0,06
8 0,07 0,07
9 0,08 0,08
10 0,09 0,09
12 0,1 0,1
13 0,2 0,2
14 0,3 0,3
15 0,4 0,4
16 0,5 0,5
17 0,6 0,6
18 0,7 0,7
19 0,8 0,8
20 0,9 09
21 1 1
22 1,1 11
23 1,2 1,2
24 1,3 1,3
25 1.4 1,4
26 1,5 15
27 1,6 1,6
28 1,7 1,7
29 1,8 1,8
30 1,9 1,9
31 2 2
32 2,1 2,1
33 2,2 2,2
34 2,3 2,3
35 2,4 2,4
36 2,5 2,5
37 2,6 2,6
38 2,7 2,7
39 2,8 2,8
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40 2,9 2,9

41 3 3
42 3,1 3,1
43 3,2 3,2
44 3,3 3,3
45 34 34
46 3,5 3,5
47 3,6 3,6
48 3,7 3,7
49 3,8 3,8
50 3,9 3,8
51 4 3,8
4
3 y= 0.9919x + 0.0074
15 R?= 10,9995
2
1
0.5
0
0 1 2 3 4 5
Manual measuring instruments

Figurel0.Datagraphaftercalibration

Research on the design of a brake fluid control system on a motorcycle using an
Arduinouno R3-based psil00 pressure sensor aims to determine the amount of brake fluid
pressure
whenthebrakesarereduced,determinethelevelofbrakefluidconditionsthathavebeenreducedbasedon
oil pressure as a reference indicator of the tool being made, know the brake fluid
shortagecontrolsystemonamotorcycleandknowtheaccuracyvalueonthepressuresensor. Thisresearch
was conducted from September 2022 to February 2023. The electronic components arranged
inthis series of research tools include Dot-3 Brake Oil, Arduino uno, Water pressure sensor,
microusb cable, jumper cable, red LED, Step down dc to dc, Resistor 220 Ohm, while the tools
neededwhentakingdataareAsusAMDASQUADCOREX4leptop,Nexmotorcycle,Arduinousbcable.

The research phase begins with the design of the tool, creating a program on the
Arduinoapplicationtotransfertothefinishedtool,analyzingthecalibrationdatathathasbeenobtainedso
astoproduceequationl.Equationlisenteredintothemeasuringinstrumenttrialanalysisprogram
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toproducethesamepressuresensoroutputdataasthemanualmeasuringinstrumentused.Fromthetestdata
ofmeasuringinstruments,theaccuracyvalueisalsoobtainedwithavalueof94.11%.

In this study there is an on-of switch to provide voltage to all systems and Arduino as
acontrol system to control all components such as step down which gets a voltage from the
batteryof 12volt will be reduced by 5volt so that it is distributed to all existing systems, there are
alsorelays that are controlled through Arduino. So the system is when the pressure is low then
thepressuresensorwillreadandprocessitinArduino,aftertheprocesswillbechangedaccordingtothe
pressure read by the sensor so when the Arduino relay is low it will provide voltage to the ledso
that the led can light up as a warning sign that the brakes are not good to use, and vice
versawhenthebrakefluidisfullorinaccordancewiththestandardthentherelaywillnotbeactiveandthem
otor remainsstableor can beused asusual.

4. CONCLUSION

Basedontheanalysisthathasbeendone,itcanbeconcludedthat:
Theamountofbrakefluidpressurewhenthebrakefluidvolumeisreducedis0.01Pa.
Thelowestlimitofbrakefluidvolumeas abenchmarkforreducedbrakefluidis0.25Pa.
Theaccuracyvalueofthepressuresensoris 94.11%.
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