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LAMPIRAN

Lampiran 1 Data Tegangan Keluaran Arduino Uno

PWM Tegangan (V DC)

0 0

5 0,11
15 0,21
20 0,41
40 0,8
80 1,54
100 1,96
120 B35
140 2,74
180 B2
200 3,91
220 4,3
230 4,49
240 4,68
250 4,88
258 4,97
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Lampiran 2 Source Code Program Arduino IDE

#include <util/atomic.h>

ginclude <Keypad.h:>

#include <Wire.h: // for I2C LOD
ginclude «<Liguidcrystal_I2C.h>
LiguidCrystal I2C led{@x27, 16, 2);

#define EMCA 2
gdefine Pl 3
#define INL 12
#define INZ 13

const imt
const inmt O

char keys[
{.l'l !er
{.4"1 !51"
{‘?'J 'arJ
{..'J 'Brl
}:

String input
long inputInt;

long prevT = &;

int posPrev = @;
volatile imt pos_i = &;

S ifloat wiFilt = @&;
float vzFilt = @;
float v1Frev = 8;

int coumt = 5;

int dir = 8;

int par = 8;

float eintegral = &;
float ederivative = &;
float last error = 8;
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Lampiran 2 Source Code Program Arduino IDE (lanjutan)

const int d = 18;

int dataarray[d], total;
int awg;

int y = @;

void setup() {
Serial.begini{36@a) ;

lcd.begin( );
//1cd . backlight();

oder ,AISING);

if {(key »= "8' B& key <= ff only act on numeric keys
inputstring += key; ff append new character to
input string
} else if (key == "#") {

if (inputstring.length(}] » &) {
inputInt = imputString.toInmt(); // ¥OU GOT A INT MUMBER
inputstring = *"; Jf clear input
led.clear();
count = 5;
f{ DO YOUR WORK HERE
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Lampiran 2 Source Code Program Arduino IDE (lanjutan)

} else if (key == "*7"}) {
inputstring = ""; ff clear input
led. clear();
count = 5;

} else if (key == "B") {
dir = 1;
par = @;
lod. clear(};
lod., setCursor(@, @);

led. print{~arah putar kanan™);

f/Compute velocity
long currT = micros();

float deltaT = ((float) {(currT-prevT))/1l.8e6;
float welocityl = (pos - posPrev)/deltaT;
posPFrev = pos;

prevT = currT;

Ffoonvert countf/s to RPH
float vl = welocityl/7.5%68.8;

[/ low-pass filter (5 Hz cutoff)
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Lampiran 2 Source Code Program Arduino IDE (lanjutan)

JIvIFilt = 9.969*vIFilt + ©.8155%1 + B.8155*viPreyv;
f/low-pass filter {25 Hz cutoff)
vZFilt = 8.854*v2Filt + 9.8728*V1 + B.8728*V1Prev;

viPrev = vl;

float kp = 0.888540282900980862 ;
float ki = 8.88329525381938268 ;
float kd = -8.8888536543458553128;
float & = rpm_set-w2Filt;

eintegr

float
kd*18.2

total+=dataArray[inde
}
avg = total/d;
¥y = ¥+l

serial.print{vzFilt};
Serial.print{” "};
serial.print{awvg};
Serial.print{” "};
Serial.print{pwr);
serial.print(” "};
Serial.print{rpm_set);
serial.print{” "};
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Lampiran 2 Source Code Program Arduino IDE (lanjutan)
Serial.print{y);
sarial.println();

lcd.setCursor{@,1);
led.print{ "Py:™);

if (y==58) {
led.printi{avg);
¥y =8;

void setMot y int in2 )

else{
digitalwrite(inl, L0
digitalWwrite(inl, LOW);
}
}

void readeEncoder|){
int increment = 1;
pos_i = pos_i+increment;
}
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Lampiran 3 Data Uji Akurasi Alat

Setting Pembacaan
1 2 3 4 5 6 7 8 9 10
g0 12 lat 781 803 843 818 772 792 811 802 777 814
standar 795.3 812.9 811.7 823.2 773.5 800.7 818.5 782.4 783.2 801.3
1000 1 lat 1004 1036 973 1028 1002 961 1041 1015 983 1018
standar 999.5 1014 965.5 1025 1008 983.8 1018 1021 991.7 1037
1500 alat 1507 1537 1477 1516 1531 1472 1521 1554 1489 1552
standar 1503 1574 1445 1504 1583 1462 1514 1569 1493 1537
2000 I lat 2001 2014 1985 2004 2011 1983 2018 1979 2014 2003
standar 2003 2007 1992 2001 1987 2011 2014 1993 1995 2003
2500 alat 2509 2524 2485 2511 2497 2509 2536 2515 2498 2491
standar 2317 2306 2302 2312 2309 2311 2306 2308 2302 2312
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Respon Sistem

Rise Time (s)
Settling Time (s)
Overshoot (%)

Respon Sistem

Rise Time (s)
Settling Time (s)
Overshoot (%)

Respon Sistem

Rise Time (s)
Settling Time (s)
Overshoot (%)

Respon Sistem

Rise Time (s)
Settling Time (s)
Overshoot (%)

Respon Sistem

Rise Time (s)
Settling Time (s)
Overshoot (%)

0.2109

27.5

0.6017

17

1
0.1532

19.1333

0.2106
1.3821
10.3

0.5028
1.593
19.2

Lampiran 4 Data Uji Respon Sistem Alat

800 rpm
Ulangan
2 3
0.1303 = 0.1089

44.625  42.125

1000 rpm
Ulangan
2 S
0.5132  0.1584

39.3 32.7

1500 rpm
Ulangan
2 3
0.1417 @ 0.1392

20.6667 | 19.1333

2000 rpm
Ulangan
2 3
0.3306  0.2902
1.2925 = 1.4593
14.6 14.6

2500 rpm
Ulangan
2 3]
0.1244 0.2416
1.1953  1.6347
18.4 18.12

4
0.1203

40.75

0.1726

34.4

0.1799

21.8

0.2389
1.3651
16.5

0.6321
1.3902
16.84

5
0.1327

45.875

0.1924

0.29

5
0.1446

18.2667

5
0.3435
1.3521

14.65

5
0.586
1.2905
18.76

Rata-rata

0.14062

40.175

Rata-rata

0.32766

24.738

Rata-rata

0.15172

19.8

Rata-rata

0.28276
1.37022
14.13

Rata-rata

0.41738
1.42074
18.264
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Lampiran 4 Spesifikasi Standar Kalibrasi Alat

820-2
Users Manual

Miscellaneous Specifications

Battery Type...coooeiiiiieene, 3 x AA Alkaline LR6
Flash Freguency
Range ... 30 FPM to 300,000 FPM
0.5 Hz to 5000 Hz
Accuracy ..........cceeee.......0.02 %
Resolution........c.ccoceeeees 30 FPM to 999 FPM = 0.1

1000 FPM to 300,000 FPM =1
0.5 Hz to 9899 Hz = 0.1
1000 Hz to 5000 Hz =1

Frequency Setting .............. FPMor Hz
Flash Pulse

Duration ........................Adjustable in pus or degrees

Delay.....oiis. R Adjustable in ms or degrees
Light

ColOraumnunnny. . Approx. 6500 K

Emission Output ...........4800 Ix @ 6000 FFM

30 cm {11.8 in) at 3°

External Trigger

Method.......... ............. Connector to externally control trigger

Frequency Range ......... 0.5 Hz to 5000 Hz

High Level...... . ... 3Vto32V

Low Level ... ......." 5 <1V

Minimum Pulse Width....50 pus Connection
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