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ABSTRAK

RANCANGAN SIMULASI AILERON SYSTEM BERBASIS
MICROCONTROLLER ARDUINO UNO SEBAGAI PENUNJANG SARANA
KEGIATAN PRAKTIK DI POLITEKNIK PENERBANGAN SURABAYA

Oleh :

Krisrendra Maulana Harijono Putra
NIT : 30418086

Kontrol penerbangan utama pesawat sayap tetap meliputi: aileron,
elevator, dan rudder. Aileron melekat pada trailing edge dari kedua sayap dan
ketika bergerak. Pergerakan primary flight control ini agak sulit dipahami saat
belajar system control, sehingga perlu ada alat peraga. Model simulator bidang
kemudi utama ini dibuat dengan menggunakan alat dan bahan yang tidak sama
dengan yang ada di pesawat terbang, namun Fungsinya dapat mewakilkan yang
ada di pesawat. Tujuan dari pelaksanaan tugas akhir ini adalah merancang suatu
model simulator menggunakan mikrokontroller yang dapat menggambarkan cara
kerja bidang aileron secara sistem dan komponen secara sederhana.

Dalam proses pembelajaran, pada umumnya dosen akan memberikan
materi serta pemahamannya kepada taruna agar lebih mudah untuk mengikuti
pembelajaran. Tetapi,terkadang taruna sulit memahami suatu materi apabila tidak
ada alat pembantu. Di Politeknik Penerbangan Surabaya terutama pada Program
Studi Diploma 11l Teknik Pesawat Udara yang mana pada pembahasan materi
lebih sulit di pahami apabila tidak langsung dihadapkan kepada objek tersebut
terutama pada materi sistem aileron.

Kata kunci : Flight control system, Aileron, Microcontroller
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ABSTRACT

DESIGN OF SIMULATION AILERON SYSTEM BASED ON ARDUINO UNO
MICROCONTROLLER AS A SUPPORT FOR PRACTICAL ACTIVITIES IN THE
FLIGHT POLYTECHNICS OF SURABAYA

By :

Krisrendra Maulana Harijono Putra
NIT : 30418086

Primary flight control on fixed-wing aircraft includes: ailerons, elevators,
and rudders. The ailerons are attached to the trailing edges of both wings and
when moving. The main flight control movement is rather difficult to implement
when learning control systems, so there needs to be props. This main steering
plane model simulator is made using tools and materials that are not the same as
those on the plane, but their function can represent those on the plane. The
purpose of the implementation of this final project is a simulator model that uses a
microcontroller that can describe how the aileron field works in a simple system
and component.

In the learning process, in general, the lecturer will provide material and
understanding to cadets to make it easier to follow the lesson. However,
sometimes cadets find it difficult to understand a material if there are no
supporting tools. At the Surabaya Aviation Polytechnic, especially in the Aircraft
Engineering Diploma Il Study Program, the discussion of the material is more
difficult to understand if it is not directly exposed to the object, especially on the
aileron system material.

Key words: Flight control system, Aileron, Microcontroller
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Scrib Arduinoe Uno

sinclude <Asduino. b
sincluds *ServoEasing b

sincluds "PinDefinitions Andhiora. b *
Pin mapping tsbls for diferant platforms*

Platfoem  Servol  Sarvol Semvel Anslos

AVE. - SAND © 10 11 Al

SemvpEasing Samvol;
SerypEazing Servol;
int ssrvoPosition] = 8;

int ssrvoPositiond = 9);

pitMod«LED BUILTDN, OUTPUT);
Szrisl hasindD600);

' Attach 2ervo to pin
frEl punt(F{" Attach sarvo at pin "));
Sarjsl priptlp SEFSN01_PINY;

39
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if{Servol.atach{SERVO]_PIN)=—=INVALID SEFN(O) {

Szisl printlodF{"Error attaching serve "))

i Attach servo to pin
=izl print(F (" Attach sanvo at pin ")

Earial prndn{SERVOL_PIN);

if (Servol. attach({SERVOZ_PIN)==INVALID_SERVO) {

Szrial printlodF{"Error attaching zarve "))

§ e e e g e e e e e o e o e e e e e o e e o o e o o s e o i e e i

* Bt zari0 to sttt position.

* Thiz iz tha poeition wheare the movemeant starts.

S R R I S S o S W W e W e e e g I e o R i I R i o S R R o o R |
Sepenl writszerroPoeitionl);
Sannd. writa{zervoPositiond);

{f Wait fiod 2=rvo to reach start position.

gl 300,



=dafine ADC N AD
=dafine ADC_H AL
=dafine CENTER._THEESHOLD. 3

sdafina WEXT STEP 1

pnzirnad long latastl ipdataTima = ;

#iafina UPDATE_TIME 1 * 1000

(| Sdafina MI¥_SERVO DOS 0
(| #gafina MAX, SERVO POS 180
sdafina MIN_SERVO _DOS 0

sdafina MAX,_SERVO_POS 150

int nextServoPosition] = servoPosition];

int nextServoPoeition? = sarvoP ositiond;

woigd loopd) {
lopg adcV = analogRead(ADC_V7;
long adcH = analosF.ead(ADC H);
'/ S arial printiadcV); Serial print” *); Serisl printlnadcED);

long snalogV = map(adcV, 0, 1023, -100, 100);

41
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if{zbs{malogV) = CENTER,_THRESHOLD) {
aalpgy =0;

}

long analogH = mapadcH, 0, 1023, -100, 100);

if{gba{malogH) = CENTER,_THRESHOLD) {
apalogH =10,

H

if {(analogH = ) {
sarvoPosition] = map{smslesH O, 100, 90, MIN_SERNVO_POS);
sarvoPosition? = map{snalesH O, 100, 20, MAX SERVO_POS);
} alza if (analosH < )
sarvoPosition] = map{analesH O, -100, 00, MAX SEREVO_POS);
sarvoPosition? = map{analosH 0, -100, 80, MIN_SERVO _PO5);
} alzaif {amalos™' = 0) |
int newPozition = map{analesV, O, 100, 00, MAX SEREVO_POS);
if (servoPosition] < newPosition) {
zarrpPozition] = newPosition;
}
if (sarvoPositiond < newPosition) {
zarvoPosition? = newPosition;

h



} alzaif (analogV ==-10{) {
sarvoPosition] = 00;
sarvoPozitiond = 90;
} lz2if {amalogH==10) {
if (zarvoPosition] = sarvoPositiond) |
sarvoPozition] = 90;
sarvoPositiond = 90;

h

el 1000;
if (sarvoPosition] > naxtServoPeeition]) {
pextServoPosition] += NEXT_STEF;
if (pextServoPosition] »=MAX_SERVO_POS) {
pextServoPositim] = MAX_SERVO_POS;
1
} alsa if {sarvoPosition] < nextSanvoPositionl) |
rextServoPosition] = NEXT STEP;
if (paxtServoPosition] <=MIN_SERVO_PBOS) {
pextSevoPositim] = MIN_SERVO POS;
1
h

43



if{sarvoPosition? > nextServoPasitiond) |
n=xtSarvoPositiond += NEXT_STEF;

if (nemtServoDosition? >=MAY_SERVO POS){

pextServoPosition? = MAX, SERVO POS:

1

} dlsaif (servoPosition? < pextServoPositionZ) |
pextSarvoPosition? = NEXT STER;
if (nemtServoDosition? <=NIN_SERVO DOS){

pextServoPesition? = MIN_SERVO POS;

}
}

Samvod writanentbarvoPositiond);
delaoa2);

Samvn] wrtaimapnaxtServoPosition], MIN_SERVO_POS,
MAX_SERVO_POS,MAX SERVO POS,MIN_SERVO POS)- 5

delaoa2);
i/ Serenl easeTosarvoDosition?, 60);

'/ Samnl.assTpimap{sarvoPosition], MIN_SERVO_POS,
MAX_SERVO DOS MAYX SERVO DOS,MIN_SERVO DOS)-5,

&0

/} if{gillis{) - latestUpdataTima > UPDATE_TIME) {
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/I latastUpdataTima = gillia;

i1 if(amdogH=0){

I Sarisl println"nalogH > 0°)

I} elszif {amalogH < 0) {

! Sarial priptlef amalozH < )

I} elazif{amalogV > 0){

! sl printlo"analogV > 07

i} elsaif (amalogV ==-100) {

V' sl printlo"analogV =100

i

! Szl printianalog V), Serial prin” ); Serial. printin{analog)
! Szl printizenvoPositionl ) Serisl print(” °); Satial printin{servoPositionl)
1" Szl printinaxtServoPosition ; Serial primt(” )

Sarial println{nexts evoPosition)

! Setilpuinh ")
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(0°LLS=AX) A-

Module Analog Joystick

+X (X,Y = 1023, 511)
®

-X (X, Y=0,511)

(€201 ‘LLS = A X) A+
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Module Analog Joystick Schematic Diagram
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Motor Servo

SERVO MOTOR SG90 DATA SHEET

T(n‘d R PUU

NLne

15&

&=

my and lightweight with high ouput power. Servo can miate approximately 130 degrees (i'. in each direciion), and works just ke the standerd kinds
but amalller. You can use any servo code, hardware or brary o confrol hese serves. Geod for bevgw'eﬂ who went o make =tuff move without bulding 2
moize controlier with feecizack § gear bax, esgecislly sinca 7 will §tin smel plsces. K comes with & 3 homs (sams) and hardwars.

) Dimensions & Specifications
b A(mm) 132

3 B (mm): 23

C (mm): 285

¢ D (mm):12

z E (mm) : 32

F F (mm): 19.5

] Speed (sec) : 0.1

Torque (kg-cm) 25

‘Weight (g) : 14.7

Voltage : 4.8- 6

Position "0° (1.5 ma pulse) is middle, “90" {~2ma pulse) is midde, ——

is all fre way o the nght, 50" (“Ims pulse) s ol the way io the le. WM O!’ai'@;e ‘,‘,JA. ?

Vecc=Red (+) —
Ground=Brown (-=) —

1-2ms
DES!E.!S"
4BV (~SV) i

and Signal = |

20 ms (SO Hz)
PWM Period
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Manual Cara Kerja Alat

Cara Mengaktifkan Alat Simulator Aileron System

1. SIAPKAN ALAT SIMULATOR AILERON SYSTEM.

2. HUBUNGKAN ADATOR DC POWER SUPPLY KE KONEKTOR
EXTERNAL POWER SUPPLY DC ADAPTOR ARDUINO UNO.

3. PASTIKAN LAMPU INDICATOR PADA ARDUINO UNO MENYALA
WARNA MERAH TERANG.

4. ALAT SIMULATOR AILERON SYSTEM SIAP UNTUK DIGNAKAN.

Cara Mengnon-Aktifkan Alat Simulator Aileron System

1. POSISIKAN KNOB MODULE ANALOG JOYSTICK BERADA DI
POROS SUMBU (BERADA DITENGAH).

2. LEPASKAN ADAPTOR DC POWER SUPPLY DARI KONEKTOR
EXTERNAL POWER SUPPLY DC ADAPTOR.

3. PASTIKAN LAMPU INDICATOR PADA ARDUINO UNO TIDAK
MENYALA.

4. ALAT SIMULATOR SUDAH TERNON-AKTIFKAN
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