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ABSTRACT

Nowadays robot systems are crucial in manufacturing industries. Industrial
factories use robot systems both robots and automatic arms in manufacturing
process. Many factories reboot their manufacturing industry by replacing millions of
workers with machines for electronic component assemblies, spraying and moving
objects. In Spray painting part, they will use big industrial robots or many small-sized
robots. Due to these situations, it inspires developers to invent and create a robotic
arm that used for all round spraying. So we made a small-sized of robotic arm that
we can save more space in the industrial factory. Moreover this robotic arm can paint
every material in any dimension such as front, side, top back and bottom. First,
robotic arm will start from front dimension then follow by side and top and last with
back and bottom. Considering about control part, developers have designed a
program to control a robotic arm by using Arduino. As a result, this robotic arm can

be applied in industrial factories and will be used as capable as human’s arm.
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Pulse Width Modulation) fagufl 2.6

Pulse Width Modulation
0% Duty Cycle — analogWrite(0)

25% Duty Cycle - analogWrite{64)

o I ) B

50% Duty Cycle - analogWrnite(127)
Sv |
Oy I— I— l—i
75% Duty Cycle - analogWritef151)

Sv -
Qv L I_ L L
100% Duty Cycle - analogWrnte(255)

1 | |

8. <A |

gﬂﬁ 2.6 dygyruveaNaduy PWM : Pulse Width Modulation
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2.7.1 Arduino
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JUN 3.3 vunavesreshweweifltlunisviwvuna

TowerPro MG945 Servo

Specifications

Modulation: Digital
Aoy 4.8v: 138.87 0z-in {1000 ka-cm
S 6.0¥: 166.65 0z-in{12:00°kg-¢
] 4.8v: 0.23 sec/60°
ApeY) 6.0V: 0.20 sec/60°
Weight: 1.94 oz (55.0 1)

Length: 1.60 in (40.7 mr
Dimensions: Width: 0.78 in (12 .7 mm
Height: 1.69 in (42.2 mm

Motor Type:

Gear Type: Metal
Rotation/Support:  Dual Bearings
Rotational Range:

Pulse Cycle: 1ms

Pulse Width:

Connector Type: IR

= e ¢
3U% 3.4 auauddveateihweines



16

woslhweawmeinlddmiududessvosvunatu dnsfumdygianuuiad 3013
[ cJ o 1 s = QI' s =
Mundwnuvesnuduliiy 2 Avfe Aenudulndi 4.8 Taad avadreussdouas
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3.3.2 deygynw RC Tugduuu PWM

#7 RC Servo Motor senuuuinlddmiuudidsann Remote Control fildmunuees
idushedynaingsineg 1wy in3esdutidu sadeedu Sodedu Wudu 31 Remote $1wan
ﬁﬁﬂﬂﬂ%’u%l,maaﬂmuﬁ%wqéanm‘lugmwuﬁmzym PWM (Pulse Width Modulation)

uvpssmaztusgiuanunivesdyaated dslavdnanneunireveaiadily
11 RC Servo Motor 9weglutae 1-2 ms %38 0.5-2.5 ms

pnfegay mndmuamunivesdaawadlif 1 ms # Servo Motor WU
Tumashedneaugn Tumandutumndmusanunitvesdyarawadlii 2 ms § Servo
Motor szuyulugsiumissngn uimndmuamminitsvesdyyiaiadlia 1.5 ms &

1l o I ol e =
Servo Motor flaguyusegisnuinsinanined fasuil 3.6

1.5 ms
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F2 sl 2/ v v € 1 s nl
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o W Y N | | I o v € w
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= | W e v o " w 1l P
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-2 - [ , a4 o5 w : -
fammaasadeuldalulusunsu Arduino tetlAnnlduussyldluvesa Arduino 1leld
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4.1 NSNAaDY
4.1.1 ms1¥ Arduino Tumsdslvigaslaawmesiteu
Wefnwnsindeuiiveasesluaineslugsiig
lAnfeg9NIIATUANAIUMIY RC Servo Motor
#include <Servo.h>
Servo myservo;
void setup()
{
myservo.attach(9);
}
void loop()
{  myservowrite(0);
delay(1000);
myservo.write(90);
delay(1000);
myservo.write(180);

delay(1000); }
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4.1.3 mneasaieldnnlugualslusunsa Arduino Tuguuudnluld
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shetnldnildruruieslanu Arduino
#include <Servo.h>
Servo myservoé ;
Servo myservo7 ;
Servo myservos ;
Servo myservo9 ;
Servo myservol0 ;

Servo myservoll ;
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TUsunsumdainiflunsideuldlulasaeulnama iy

Taeldlusunsy Atmel Studio 6.2

int ledPin = 13;
#include <Servo.h>
Servo myservoe;
Servo myservoT;
Servo myservos§,;
Servo myservo9;
Servo myservol(;

Servo myservoll;

void setup()

{
myservob.attach(6);
myservo7.attach(7);
myservo8.attach(8);
myservo9.attach(9);

myservol0.attach(10);

pinMode(ledPin, OUTPUT);

}

void loop()

{
myservob.write(90);
delay(3000);

myservoT.write(0);



delay(3000),

myservol10.write(90);

delay(3000);

myservo9.write(90);

delay(3000);

myservol10.write(0);

delay(3000);

digitalWrite(ledPin, HIGH); // set the LED on
delay(3000); // wait for a second
digitalWrite(ledPin, LOW);  // set the LED off
delay(1000); // wait for a second
myservo6.write(50);

delay(3000);

myservoT.write(30);

delay(3000);

myservo9.write(20);

delay(3000);

myservo10.write(10);

delay(3000);

digitalWrite(ledPin, HIGH);, // set the LED on
delay(3000); // wait for a second
digitalWrite(ledPin, LOW);  // set the LED off
delay(1000); // wait for a second
myservo9.write(90);

delay(3000);

myservo7.write(0);

delay(3000),

myservob.wrile(90);
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delay(3000);

myservo10.write(90);

delay(3000);

myservo6.write(125);

delay(3000);

myservoT7.write(32);

delay(3000);

myservo9.write(160);

delay(3000);

myservo10.write(0);

delay(3000);

digitalWrite(ledPin, HIGH); // set the LED on
delay(3000); // wait for a second
digitalWrite(ledPin, LOW);,  // set the LED off
delay(1000); // wait for a second
myservo10.write(90);

delay(3000);

myservo9.write(90);

delay(3000);

myservo7.write(0);

delay(3000);

myservo6.write(90);

delay(3000),

myservo6.write(50);

delay(3000);

myservo7.write(52);

delay(3000);

myservob.write(90);



delay(3000);

myservol0.write(180);

delay(3000);

digitalWrite(ledPin, HIGH); // set the LED on
delay(3000); // wait for a second
digitalWrite(ledPin, LOW);  // set the LED off
delay(1000); // wait for a second
myservo10.write(150);

delay(3000);

digitalWrite(ledPin, HIGH); // set the LED on
delay(3000); // wait for a second
digitalWrite(ledPin, LOW);  // set the LED off
delay(1000); // wait for a second
myservo10.write(90);

delay(3000);

myservo6.write(50);

delay(3000);

myservoT.write(0);

delay(3000);

myservob.write(90);

delay(3000);

}
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