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Abstract

The research objectives are to invent the rambutan’s seed removed machine, which
replaces manual seed removing and results the good rambutan’s quality, low fruit wastage that
optimize to use in the processing. The rambutan’s seed removed machine was designed in
dimension of 0.30 m width 0.65 m length and 0.40 m height. The prototype was developed
from the principle of manual operation principle and it had 2 main parts. The part of fruit
holding control system was operated by Iris Mechanic and the part of knife-arms moving were
done by stepping motor which controlled by the embedded system; Arduino MEGA 2560 was
applied. The prototype was semi-automated control, the capacity was 180 rambutans per hour
(about 7 kilograme with the size of 26 rambutan fruits per kilograme). The fruit wastage was 5.1
percentage higher than manual practice. The power consumtion was 60 watt. The machinery
operation costs analysis showed the returns 68 days when machinery was 480 hour operated

annually. The breakeven point was 459.25 kilograme per year.

Key Word: seed removed machine, rambutan seed, embedded system
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DC Power Jack 7-12VDCInput
2.1mm x 5.5mm Male Center Positive

No Connection

|/Q Reference Voltage for shields
Reset Input

3.3V Output @ 50mA

5V Output or Input

Ground

Ground

7-12V Output or Input

Analog Pin 0 / Digital Pin 54 {A0)
Analog Pin 1/Di in55 (A1)
Analog Pin 2 / Digital Pin 56 (A2)
Analeg Pin 3 / Digital Pin 57 (A3)
Analog Pin 4/ Digital Pin 58 (A4)
Analog Pin 5/ Digital Pin 59 (A5)
Analog Pin 6 / Digital Pin 60 (A6)
Analog Pin 7 / Digital Pin 61 (A7)

Analog Pin 8 / Digital Pin 62 (A8)

Analog Pin 9 / Digital Pin 63 (A9)
Analog Pin 10 / Digital Pin 64 (A10}
Analog Pin 11/ Digital Pin 65 (A11)
Analog Pin 12 / Digital Pin 66 (A12)
Analog Pin 13/ Digital Pin 67 (A13)
Analog Pin 14 / Digital Pin 68 (A14)
Analog Pin 15 / Digital Pin 69 (A15)

L -

0962 Y93uW

oiBITAL

&3

—>{VDD

microcontroller

GND

USB-B Port To Computer

PRI v

izs
iil
il
28Q

it

Red numbers in parenthesis are the name to use when referencing that pin.
Analog pins are referenced as A0 thru A15 even when using as digital I/O

(12C) SCL - Serial Clock.

(12€) SDA - Serial Data

Analog Reference Voltage

Ground

(13) Digital Pin 13/ PWM/ Connected to on-board LED
(12) Digital Pin 12/PWM

(11) Digital Pin 11 /PWM

(9) Digital Pin 9/ PWM.
(8) Digital Pin 8/ PWM

05) 05 uld 1EUBIA / OSIW (1dS)

@

2

A

2

2

=] j=) j=) o9 =
(7) Digital Pin 7/ PWM 58 g &gg;.é'.: ‘:'E: %g
(6) Digital Pin 6/ PWM % g EE88¢8 g EEE
(5) Digital Pin 5/ PWM 553 5555 FFFFP g
{4) Digital Pin 4/ PWM. 2z3 BEES NI RE YN
(3) Digital Pin 3 / PWM/ Ext Int 5 % @3 s ° 5
(2) Digital Pin 2/PWM/Extlnt4 ~ aol oSS 28 B22225280 &2

28|
[0

(1) Digital Pin 1/ Serial Port 0TXD (Main Serial Port)
(0) Digital Pin 0 / Serial Port 0 RXD (Main Serial Port)

(14) Digital Pin 14/ Serial Port 3TXD
(15) Digital Pin 15 / Serial Port 3 RXD

(16) Digital Pin 16 / Serial Port 2TXD g9 T EEEER SEEBE®
(17) Digital Pin 17 / Serial Port 2 RXD . CcEocoooocooe
| (18) Digital Pin 18/ Serial Port 1TXD/ ExtInt 3 § E‘; - .;.j&ﬁ rgg g8 ngg a
(19) Digital Pin 19 / Serial Port 1 RXD / Ext Int 2 g ESEEgsgEEEL & g
(20) Digital Pin 20 / (12C) SDA/ ExtInt 1 2z EEF - r 35 33
(21) Digital Pin 21/ (12C) SCL/ Ext Int 0 gu R LR
2= S
Z B g
=2
?E
8

L

logic power supply
(2.5-5.25V)
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yafdsdmiumuauiaiosaituwdnoenanidenns lngldunnsasauaululasaeulvsaiass
ARDUINO MEGA 2560 lagldlusunsn ARDUINO IDE 1.8.5

// Rambutan corring maching v01_03 for arduino mega2560
// Design by kuruwan p. DOA thailand

#include <Wire.h>

#include <LiquidCrystal PCF8574.h>

LiquidCrystal PCF8574 lcd(0x3f); // set the LCD address to 0x27 for a 16 chars and 2 line display
// defines pins numbers

const int step1Pin = 57;

const int dirlPin = 4;

const int step2Pin = 56;

const int dir2Pin = 5;

const int step3Pin = 2; //d2

const int dir3Pin = 3; //d3

const int downSWPin = 55;

const int upSWPin = 54;

int ValdownSW = 1;

int ValupSW = 1,

float count = 0.00;

void setup() {

// Sets the two pins as Outputs
pinMode(step1Pin,OUTPUT);
pinMode(dir1Pin,OUTPUT);
pinMode(step2Pin,OUTPUT);
pinMode(dir2Pin,OUTPUT);
pinMode(step3Pin,OUTPUT);
pinMode(dir3Pin,OUTPUT);
pinMode(downSWPin,INPUT);
//pinMode(upSWPIn,INPUT);
lcd.begin(20, 4); // initialize the lcd

//show monitor

lcd.setBacklight(255);

lcd.home();

lcd.clear();

lcd.noBlink();

cd.noCursor();

lcd.setCursor(0, 0);

lcd.print(" RAMBUTAN CORRING");
lcd.setCursor(0, 1);

led.print("  MACHINE");
lcd.setCursor(0, 2);
lcd.print("Design By Kuruwan P.");



lcd.setCursor(0, 3);
lcd.print("  DOA-0848929336");
delay(5000);
}
void loop() {
lcd.clear();
ValdownSW=digitalRead(downSWPin);
ValupSW=digitalRead(upSWPin);
if(ValdownSW==LOW)
digitalWrite(dir1Pin,LOW); // for DOWN motor-01
// Makes 200 pulses for making one full cycle rotation
lcd.setCursor(0, 0);
lcd.print("HEAD STATE:MOVE DOWN");
led.setCursor(0, 1);
lcd.print("Knife OFF"),
led.setCursor(0, 2);
lcd.print("SPIN OFF");
lcd.setCursor(0, 3);
count=count;
lcd.print("count:")&lcd.print(count);
for(int x = 0; x < 2000; x++) {
digitalWrite(step1Pin,HIGH);
delayMicroseconds(800);
digitalWrite(step1Pin,LOW);
delayMicroseconds(800);
}

// muauﬂﬁmuauﬁm
digitalWrite(dir3Pin,HIGH); // for rotate motor3—(knife)L‘ﬁﬂqv’|
lcd.clear();
lcd.print("HEAD STATE:MOVE DOWN");
led.setCursor(0, 1);
lcd.print("Knife  ON");
led.setCursor(0, 2);
led.print("SPIN Wait!");
led.setCursor(0, 3);
count=count;
lcd.print("count:")&lcd.print(count);
for(float y = 0; y < 600; y++) {
//\cd.setCursor(0, 1);
//lcd.print("Knife(%):")&.cd.print(y/599*100);
digitalWrite(step3Pin,HIGH);
delayMicroseconds(1000);
digitalWrite(step3Pin,LOW);
delayMicroseconds(1000);



}
for(float z = 0; z < 150; z++) { /MU 1 59U base75
digitalWrite(dir3Pin,LOW);
lcd.setCursor(0, 2);
led.print("COMPLETE:")&lcd.print(z/79*100)&lcd. print("%");
for(int y = 0; y < 50; y++) { // for control stroke knife
digitalWrite(step3Pin,HIGH);
delayMicroseconds(1000);
digitalWrite(step3Pin,LOW);
delayMicroseconds(1000);
}
digitalWrite(dir2Pin,HIGH); // for rotate motor2-(turn rambutam)
for(int x = 0; x < 6; x++) { // for control angle12
digitalWrite(step2Pin,HIGH);
delayMicroseconds(ZSOO);//mmL%iﬂ’lﬁwyu
digitalWrite(step2Pin,LOW);
delayMicroseconds(2500);
}
for(inty = 0; y < 50; y++) { // for control stroke knife
digitalWrite(dir3Pin,HIGH);
digitalWrite(step3Pin,HIGH);
delayMicroseconds(1000);
digitalWrite(step3Pin,LOW);
delayMicroseconds(1000);
}
}
digitalWrite(dir3Pin,LOW); // for rotate motor3-(knife)aanzn
for(int y = 0; y < 600; y++) {

digitalWrite(step3Pin,HIGH);
delayMicroseconds(800);

digitalWrite(step3Pin,LOW);
delayMicroseconds(800);

}

//

digitalWrite(dir1Pin,HIGH); // for up motor-01

// Makes 200 pulses for making one full cycle rotation

lcd.clear();

lcd.setCursor(0, 0);
lcd.print("HEAD STATE:MOVE UP");
led.setCursor(0, 1);
lcd.print("Knife OFF")
led.setCursor(0, 2);



lcd.print("SPIN OFF");
lcd.setCursor(0, 3);
count=count+1;
lcd.print("count:")&lcd.print(count);
for(int x = 0; x < 2000; x++) {
digitalWrite(step 1Pin,HIGH);
delayMicroseconds(800);
digitalWrite(step1Pin,LOW);
delayMicroseconds(800);
}
}
if(ValupSW==LOW)
digitalWrite(dir1Pin,HIGH); // for up motor-01
// Makes 200 pulses for making one full cycle rotation
for(int x = 0; x < 2000; x++) {
digitalWrite(step 1Pin,HIGH);
delayMicroseconds(800);
digitalWrite(step1Pin,LOW);
delayMicroseconds(800);
}
}
lcd.clear();
lcd.setCursor(0, 0);
lcd.print("HEAD STATE:READY");
lcd.setCursor(0, 1);

led.print("---------- "
lcd.setCursor(0, 2);
lcd.print("------—--- "),

lcd.setCursor(0, 3);
count=count;
led.print("count:")&lcd. print(count)&lcd.print("Pc.");
delay(50);
}
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PART NUMBER
joint R
support_Leftl
support_Left 3
support_rightl
support_right3
Stud_main - 500mm
slide_rod8m500mm
frame rotate
frame rotate Left
frame_knife
slide_rod8mm_kniferAssem1
KP08
Trapezoidal lead screw tr8x8-d-knifedrive

5x8 Rigid_Coupling 20x25
slide_knife
LM8UU
Trapezoidal lead screw Nut tr8x8-4

Trapezoidal lead screw trx8-4-200mm
joint_rotate

nemal’
17HM15-0904S sw2018
lowplate part01

UERil
Part_maingear
frame_adjust

frame_motor01
drivegear

joint L
17HM15-0904S

B18.2.2.4M - Hex flange nut, M8 x 1.25 --N
1B18.3.1M - 4 x 0.7 x 20 Hex SHCS -- 20NHX
B18.3.1M - 5 x 0.8 x 20 Hex SHCS -- 20NHX
'B18.3.1M - 3 x 0.5 x 16 Hex SHCS -- 16NHX
| B18.3.1M - 3 x 0.5 x 5 Hex SHCS -- 5NHX

'B18.3.1M - 3 x 0.5 x 10 Hex SHCS -- 10NHX
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nafiiiuden naUaoniUaen wén
paLy | AN | v | g vt | e | v | none | dwitn | e | v | e | i
7 817 (ua) | ) | () | 81 | @) | @u) | (5 | e | () | ) | (hdu)
(131 (33.) (131

1 61 42 51 62.4 42 26 32 24.45 30 10 16 3.13
2 63 43 53 67.17 40 28 34 27.63 31 9 18 3.31
3 69 42 49 66.53 49 26 33 30.1 30 8 17 2.93
4 63 40 a7 57.89 43 27 31 26.11 30 9 15 2.66
5 59 37 41 42.93 42 26 28 21.8 30 8 13 1.95
6 a7 34 37 31.63 38 27 29 18.03 26 9 15 2.04
7 56 43 48 55.33 41 29 34 27.24 27 9 16 2.39
8 67 42 57 69.42 42 26 32 25.88 33 11 18 3.46
9 53 36 41 39.73 38 24 28 18.25 27 8 14 1.71
10 55 40 46 57.14 45 28 31 27.39 25 8 15 2.14
11 51 35 45 41.9 37 21 28 16.41 26 9 15 1.12
12 56 38 45 50.77 40 27 31 23.8 28 11 15 2.84
13 65 41 53 66.69 43 27 32 27.06 28 10 17 3.36
14 57 35 41 42.1 43 26 30 23.5 27 8 16 29
15 54 40 42 45.2 41 30 33 271.3 27 11 16 3.4
16 57 41 a5 51.6 45 30 35 31.7 26 10 16 3.3
17 52 38 42 47.3 41 30 32 25.5 25 9 15 2.3
18 59 a4 46 51.4 43 28 33 27.3 29 8 15 2.3
19 56 43 a7 56.8 42 33 36 34.3 29 11 18 4.5
20 52 40 43 a4 40 30 34 26.7 24 9 17 2.4
21 53 41 43 45.1 38 28 30 23.9 27 12 17 3
22 53 40 46 45.1 39 28 30 24 27 11 15 3.2
23 51 39 a4 42.2 39 29 33 24.5 27 10 16 2.3
24 54 41 42 45.4 41 29 32 25.1 25 10 16 2.1
25 53 39 42 43.4 42 31 34 28.1 26 11 16 3.1
26 50 36 38 30.1 34 28 29 17.6 17 8 13 1
27 51 39 42 39.6 38 31 31 22.2 24 11 16 1.7
28 57 37 46 42.6 38 26 31 20.8 24 7 16 1.3
29 57 42 a7 55.1 a7 32 36 29.2 27 11 18 3.4
30 50 42 43 39.7 39 26 30 213 24 11 16 1.2
31 55 39 43 45.9 44 28 31 259 30 10 16 2.5
32 54 36 42 42 44 23 30 20.9 30 7 15 1.3
33 52 37 42 41.9 41 28 30 23.1 29 9 17 1.3
34 51 38 41 40.8 40 25 28 20.6 25 9 15 1.1
35 49 38 40 35.9 36 29 29 22.1 24 10 14 2.1
36 50 39 40 40.2 39 30 31 253 26 11 16 2.8
37 54 39 41 a4 45 31 33 26.4 26 10 15 1.8




nafiTiuden navasniUden \Wan
dau | A U mne | i | ew | wun | none | dwsn | e | v | oanne | s
g (a) | Q) | (50 | 81 | @) | ) | (h5w) g1y | () | @) | (h3w)
(33.) (1) (1)

38 53 35 38 36.4 42 23 27 19 29 8 14 1.1
39 51 36 39 35.1 40 28 30 20.6 25 10 15 1.7
40 49 34 37 30.4 36 25 28 17.3 23 9 15 1

41 50 36 38 32.3 38 25 28 19.6 25 7 14 1.3
42 49 36 39 33.3 41 28 31 19.5 20 8 13 2

43 49 33 37 29.2 37 26 29 17.9 23 13 1.7
a4 45 35 37 31.3 35 28 30 19.7 23 10 15 2.5
a5 52 35 39 37.6 36 41 28 22.5 27 9 14 2.5
46 64 34 45 a4 43 19 26 16.9 30 11 1.6
a7 45 35 38 28.1 34 21 25 12.4 22 8 14 2.5
48 48 31 40 37.3 37 30 32 22.7 25 12 15 2.1
49 50 37 40 35.7 40 28 30 21.1 26 10 16 3

50 49 36 40 26 37 29 31 15.7 22 8 15 1.3
51 56 36 39 30.2 42 26 27 16.9 32 9 14 2.1
52 48 37 38 22.5 35 26 28 12.7 25 6 13 1

53 52 37 40 26.6 40 27 32 14.6 18 6 13 0.6
54 50 35 42 25 39 28 31 15.2 22 9 16 1

55 53 34 38 23 40 25 27 12.6 25 8 13 0.8
56 60 36 41 31 48 25 30 16.4 35 10 17 2

57 52 37 41 30.3 44 30 34 19.5 28 11 16 2

58 a7 37 41 26.4 40 31 32 17.2 25 10 16 1.4
59 54 37 42 27.4 41 30 33 16.8 24 15 0.9
60 51 38 a4 27.4 39 29 32 16 24 8 15 1.2
61 50 37 41 29.5 43 28 32 17.4 29 10 16 2

62 48 37 41 27.3 38 31 33 17.7 25 10 17 1.9
63 49 34 37 22.3 39 28 30 13.9 27 12 1.5
64 52 35 39 253 41 24 27 12.9 21 8 13 0.7
65 51 38 43 28.7 42 31 32 19 26 11 18 1.8
66 46 33 40 22 33 26 28 11.8 18 6 12 0.7
67 53 36 40 29.2 44 28 30 17 30 7 15 1.3
68 56 37 43 44.7 44 30 33 26.3 31 11 15 2.7
69 54 40 43 41.4 42 30 31 24.5 30 7 14 2.5
70 63 40 45 46.7 44 30 31 26.5 30 10 14 2.7
71 60 45 45 42.1 45 30 30 24.4 25 10 14 2.1
12 58 39 43 47.4 45 30 33 28 30 10 16 3.5
73 52 36 40 36.3 37 27 30 20.8 23 7 13 1.3
74 57 40 42 43.9 46 28 31 25 31 10 14 2.7




nafiTiuden navasniUden \Wan
dau | A U mne | i | ew | wun | none | dwsn | e | v | oanne | s
g (a) | ) | (50 | 81 | a) | Q) | (h5w) g1y | () | @) | (h3w)
(33.) (1) (1)
75 60 42 45 54.2 50 30 32 28.4 31 10 15 2.5
76 52 40 44 40.1 44 28 33 24.8 30 10 14 2.8
7 50 36 41 42.6 43 30 35 27 27 10 15 2.9
78 54 39 42 44.1 44 29 33 27.2 29 15 2.8
79 56 37 42 44 46 26 31 23 32 8 15 2.2
80 58 35 41 40.1 45 23 26 29.5 26 12 1.5
81 52 39 41 41.7 43 29 30 25.2 28 10 16 3.2
82 60 41 45 51.8 a7 30 34 29.9 31 10 16 3.5
83 55 36 41 38.7 37 23 28 20.2 28 9 15 3.1
84 52 35 41 35.1 38 26 28 19.6 24 7 13 1.7
85 56 38 42 44.7 45 27 32 24.5 30 8 14 2.4
86 58 39 43 42.3 44 30 32 26.4 28 10 15 2.7
87 61 39 50 52.2 46 30 33 21.7 31 9 16 2.4
88 59 39 43 44.5 45 29 33 26.6 30 9 15 2.6
89 60 a1 43 49.1 43 30 33 27.6 29 9 15 2.6
90 60 40 45 48 44 31 33 27 32 9 14 2.5
91 48 36 40 35.5 38 26 30 20 22 7 14 1.3
92 53 35 39 35.1 40 27 30 20.3 26 7 13 1.9
93 58 38 43 45.6 45 30 33 27.2 27 9 16 2.5
94 53 38 40 38.8 40 30 32 24.5 30 10 15 2.6
95 53 37 40 37.8 43 26 30 28 29 8 15 2.1
96 52 40 a4 40.8 43 30 35 24.8 26 15 2
97 50 35 38 35.1 43 26 38 20.5 25 10 14 1.6
98 57 40 45 46.9 45 30 33 26.5 32 10 15 2.7
99 52 40 42 40.5 45 30 32 24.1 30 10 14 2.8
100 53 37 42 41.2 44 25 35 23.1 32 10 15 2.5
101 57 40 43 43 45 30 33 24.8 34 10 16 2.4
102 54 34 40 37 44 27 30 21.7 30 10 15 2.2
103 55 34 42 41.4 46 29 32 23.3 31 9 15 1.8
104 58 34 40 37 48 28 35 21.4 35 10 16 2.7
105 55 35 38 34.5 40 25 35 19.1 30 9 14 2.2
106 50 30 36 33.9 40 25 38 19.3 30 9 16 2.5
107 48 34 40 34.5 40 28 32 22.1 26 13 1.6
ﬂ"lLaa‘lﬁlz 54.03 37.69 | 42.21 40.49 41.49 | 27.88 | 31.26 | 2247 27.21 | 9.09 | 15.00 2.18
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(Core Boring)
1 9.89 31.25 14.85
2 10.57 23.53 16.88
3 11.11 18.18 19.12
4 10.81 29.03 15.17
5 6.81 17.86 15.48
6 12.60 25.86 15.81
7 9.76 18.24 16.11
8 13.00 26.25 15.00
9 9.89 21.43 14.19
10 8.53 25.81 13.00
11 6.45 27.14 14.67
12 7.96 20.97 16.07
13 10.33 23.44 15.17
14 11.01 20.00 14.84
15 9.47 23.03 11.82
16 9.66 24.00 17.04
17 9.89 21.88 16.33
18 9.84 24.24 13.93
19 15.81 12.50 16.43
20 10.76 15.29 14.19
Aade= 10.21 22.50 15.30




