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Abstract

Motor is a structure that is commonly seen in a variety of machines.
However, it may cause certain losses due to factors such as temperature,
vibration and structure when the motor is running for a long duration. The
lubricant will be cracked possibly due to a certain increase in temperature,
and if the vibration is destructive. It may cause internal equipment’s wear out,
such as screws. It will also bring out dangers such as looseness, which
means poor structural design will cause the motor run unstably. The above

issues may influence the life of motor’s operation.
This measurement uses vibration as topic for subsequent discussions.

keyword : Analyze, Arduino, Battery, DC Motor, GY-521, Matlab, Measure,
Motor, Plot, Vibration
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#include <MPUANS0_h>

{OneWire.h>

#include

<Wire.h>
‘MPU€050.n>

finclude

f#include
MPUE050 mpu;
void setup()

{
Serial.begin(115200);

Serial.println("Initialize MPUE050") ;'

while (!mpu.begin (MPU6050_SCALE_2000DPS, MPU6050_RANGE 2G)]

{

Serial.println("Could not find a walid MPUGDSD sensor, check wiring!");

delay(500);

void checkSettings()
{
/1 FIHEIERE
Serial.println();

Serial.print (" * Sleep Mode:

Serial.println(mpu.getSleepEnabled () 2"Enabled" :

Serial.print (" * Clock Source:
switch (mpu.getClockSource ())
{
case MPU6050_CLOCK_KEEP_RESET:
MPU6050_CLOCK_EXTERNAL 19MHZ:
MPU6050_CLOCK_EXTERNAL 32RHZ:
MPU6050_CLOCK_PLL_ZGYRO:
MPU6050_CLOCK_PLL_YGYRO:
MPU6050_CLOCK_PLL_XGYRO:
MPU6050_CLOCK_INTERNAL 8MHZ:

case
case
case
case
case
case

}

Serial.print (" * Accelerometer:

switch (mpu.getRange ())

{

")i

i

Serial.
Serial.
Serial.
Serial.
Serial.
Serial.

Serial.

case MPU6050_RANGE_16G:

case MPUE0S0_RANGE_8G:

case MPUE0S0_RANGE_4G:

case MPU6050_RANGE_2G:
}

/1 EERSE

"Disabled") ;

println("Stops the clock and keeps the timing gemerator in reset"); break;
println("PLL with external 19.2MHz reference"); break;

println("PLL with external 32.768kHz reference"); break;

println("PLL with 2 axis gyroscope reference"); break;

println("PLL with Y axis gyroscope reference"); break;

println("PLL with X axis gyroscope reference"); break;

println("Internal 8MHz oscillator"); break;

W7

Serial.println("+/- 16 g"); break;
Serial.println("+/- 8 g"); break;
Serial.println("+/- 4 g"); break;
Serial.println("+/- 2 g"); break;

Serial.print (" * Accelerometer offsets: ");

Serial.print (mpu.getAccelOffsetX());

Serial print(™~./ ");

Serial.print (mpu.getAccelOffsetY()):

Serial.print(" / ");

Serial.println(mpu.getﬂcceloffseta())J

Serial.println();

Serial.println(" Accelarometer Gyrometer Lo [
Serial.println(" b I
Serial.println(" Xraw Yraw Zraw Xnorm Ynorm Znorm =)

void

{

loop()

// FEHDERT ERFESRERIE

Vector rawAccel = mpu.readRawAccel ();

Vector normAccel

Serial.print (rawAccel.XAxis) ;
Serial.print (" Gl B}
Serial.print (rawAccel.YAxis);
Serial.print (" P
Serial.print (rawAccel.ZzZAxis);
Serial.print (" Ll
Serial.print (normAccel.XAxis) ;
Serial.print (" ")

Serial.print (normAccel.YAxis):

Serial.print (" L 1)

mpu.readNormalizeAccel () ;

Serial.println(normAccel.zaxis);

delay[bob;
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num3=xlsread("3vbatterynew.xlsx", 'B2:82001"),
cdfplot(num3);
hold on;

ecdt (num3, 'Bounds', ‘on")

numd=xlsread(“9vbatterynew xlsx", 'B2:82001");
cdfplot(numd);

figure

plot(num4, 'DisplayName*, "'numd");
hold on;

plot(num3. 'DisplayName’, "num3");
hold off;

tigure
qqplot(numd,num3);

tiqure
boxplot([num3.numdl, ‘notch’, 'on’,
‘labels’,{'1lst measurement', '2nd measurement'}):

AT A& 547 Y s E54E A e Matlab#z X, 25

aum3=xlsread("3vbatterynew.xlsx", '(2:C2001");
cdfplot(num3);
hold on;

ecaf(num3, '‘Bounas','on")

numd=xlsread("Yvbatterynew.xLsx", (2:C2001");
cdfplot(numd);

figure

olot{num4, ‘DisplayName’, ‘numd"),
hold on;

plot(num3, ‘DisplayName’, ‘num3*);
hold off;

figure
qqplot(numd.num3) ;

figure
boxplot(Inum3.numd], ‘notch’,'on', .
‘labels’,{'lst measurement', '2no measurement'});

LA & o4t Z b W% A B Matlab#z X 25

num3=xlsread("3vbatterynew.xlsx", 'H2:H2001");
cdfplot(num3);
hold on;

ecdf(num3, '‘Bounds','on")

numd=xlsread( “9vbatterynew.xlsx", '"H2:H2001");
cdfplot(num4);

figure

plot(num4, ‘DisplayName’, ‘numd’);
hold on;

plot(num3, '‘DisplayName’, ‘num3');
hold off,

figure
qgplot(num4,num3) ;

figure
boxplot ([num3,numd], ‘notch’,'on"’, ...

‘lapel<',{"1sT measurement', '2nd measurement'});

(Z)E B =% R F &8 B R
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“&%iduracell battery data 3i£F

dxa3=[dxa]’;
dya3=[dya] ';
dza3=[dza]';
plot3(dxa3,dya3,dza3,'-0');

s&%energizer battery data 3%

exa3=[exa]’;
eya3=[eya] ';
eza3=[eza]';
plot3(exa3,eya3,eza3,’'-0');

2&%panasonic battery data 3:F

pxa3=[pxa] ';
pya3=[pya] ";
pza3=[pzal ';
plot3(pxa3,pya3,pza3,’'-0');

x=[dxa,exa,pxa)
figure

plot(x, '-0');
corrcoef(axa,exa)
corrcoef(exa,pxa)
corrcoef(dxa,pxa)
grid on
legend( 'dxa', ‘exs', 'pxa')
xlabel( '&H 0FRF")
ylabel ( "JIBRE ")
title( 'x@h')

y=(dya,eya,pyal
figure
plot(y,'-0');
corrcoef(dya,eya)
corrcoef(eya,pya)
corrcoef (dya,pya)
grid on
legend('dya', 'eya', 'pya')
xlabel ( “%H B3R ")
ylabel ( ‘NBEE ")
title('vER")

z=[dza,eza,pza]

figure

plot(z,'-0');
corrcoef(dza,eza)
corrcoef(eza,pza)
corrcoef(dza,pza)

grid on

legend( ‘dza',"eza', ‘pza’)
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figure
boxplot([dxa,exa,pxa}, 'notch',‘'on', ...
‘labels',{'dxa', 'exa', 'pxa'})

ftitle( ' x@h")

figure

poxplot([dya,eya,pya), ‘notch',‘on', ...
‘labels',{'dya', 'eya', ‘pya'})

title('yEh")

figure

boxplot([dza,eza,pza), ‘notch’,'on’,
‘labels',{'dza', 'eza', 'pza'})

title( 'z#R')
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