UNIVERSITAS
GADJAH MADA

PERANCANGAN DAN IMPLEMENTASI ALAT PENYELEKSI BENDA LOGAM BERBASIS PLC
OUTSEAL NANO V-5
FRANKY CAHYO ABADI, Budi Bayu Murti, S.T., M.T.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR ISI

LEMBAR PENGESAHAN ...ttt s ii
PERNYATAAN BEBAS PLAGIAST ........ooiiiieeeecte ettt iii
MOTTO ...t iv
PRAKATA . .ottt ettt st e b e e s he e st e s bt e e bt e s ate s besebeeeaeesasesabeeeneenneenane v
DAFTAR ISL ...ttt st ettt st e b e sae e st e be e sbaeeabeebeas vii
DAFTAR GAMBAR.......ocoiiitttete ettt sttt e st sbe e saaesabeenbee ix
DAFTAR TABEL ...ttt sttt st st ettt e e neenree X
DAFTAR PERSAMAAN ...ttt ettt st sttt ettt sae e seeete e xi
INTISARI ...ttt sttt et s e st s esbe e s e sanesbeesnne e Xii
ABSTRACT ...ttt ettt sttt ettt sttt e st e e b e s beesaeeeneens xiii
BAB I PENDAHULUAN ......ccootttteetee ettt sttt st ss e s snesmeene s 1
1.1 Latar BelaKang............coocviiiiiiiiiiiiieeeiecsite ettt 1
1.2 Rumusan Masalah .............ccocooiiiiiiiieeee e 2
1.3 Batasan Masalah ... 2
1.4  Tujuan Tugas AKRII ...t 2
1.5 Jadwal Pelaksanaan.............c.cccoooiiiiiiiiiiiiii 3
1.6 Metode Tugas AKRIK ..........ccocooiiiiiiiiie e 3
1.7 Sistematika PenulisSan................coccoiiiiiiiiiiii e 4
BAB II LANDASAN TEORI ..ottt 5
2.1 PLC Outseal Nano V-5 ...ttt e 5
2.2 OUtSeal STUAIO ......oomiiiiiiiiiiii e 7
23 Ladder DIiagram...........ccocooeiviiiiiiiireiiee e erteesee e see s essee e sae e s saeesnnaeeen 8
24 Sensor Proximity LI12A3-4-Z/BX ......ccoooiiiiiiiiiiiieeee et 13
2.5 PuSh BUutton ..ottt 15
2.6 MOtOr DIC ...ttt ettt st ettt st e 16
2.7 IMOLOT S@IVO.....oiiuiiiiiiiiiee ettt ettt ettt e s tte e st e et e e sbbeesabeeesaeeesanneeeas 20
2.7.1 Konstruksi Motor Servo..........ccccoouieiiiieiiinsiecieeceeeeeeesee e 21
2.7.2 Prinsip Kerja Motor Servo.............ccccoooiiiiininiiinieneneee e 22

2.8  Sensor Infrared Tipe E18-DSONK ..........cccooiiiiiiiiieeeeceeees 24
BAB III PERANCANGAN ALAT ...ttt 25
3.1 Gambaran UmMUIM ..........coccooiiiiiiiiiiieeeeee ettt ettt 25
3.2 Perancangan Perangkat Keras ...............cccoooiiiiiiiiieeeee 26

Vil



PERANCANGAN DAN IMPLEMENTASI ALAT PENYELEKSI BENDA LOGAM BERBASIS PLC
OUTSEAL NANO V-5
FRANKY CAHYO ABADI, Budi Bayu Murti, S.T., M.T.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

3.2.1 Perancangan EleKtronis .............ccocoeiiiinniiiiniinnieeee e, 26
3.2.2 Perancangan Mekanik Alat............c.ccocovviviiiiniiiniiennieiecnee e, 28

33 Perancangan Software...........cccccocciiiiniiniiinii 30
BAB IV PENGUJIAN DAN PEMBAHASAN.......oooiieeeeeee e 33
4.1 Pengujian Fungsional ................cocooiiiiiiiiiie e 33
4.1.1 Pengujian tombol push button PLC.................cccooiiviiniiiniiiniiiiinien, 33
4.1.2 Pengujian sensor proximity pada PLC .............cccoconviniinniinniiinnn, 34
4.1.3 Pengujian sensor E18-D8ONK .............cccccovviiiviiiniiiiniiniecsrec e 34
4.14 Pengujian driver motor DC ...........c.ccooiiiiiiiinieeeeee e 35
4.1.5 Pengujian mMotor SEIVO............coovviiiiiiiiiiieniee et 35

4.2 Pengujian Keseluruhan ..............ccoccvviiiiniiiiniiiiieiec e 36
4.2.1 Pengujian mendeteksi benda............c.ccccoovviiiniiiniiiinn e, 36
4.2.2 Pengujian sistem SOrting.............coccoovviiiiiiininiiiceeeeeeee 37
BAB Y PENUTUP.......oi ettt 41
5.1 Kesimpulan............cooiiiiiiii e 41
5.2 T ) ¢ | TP TSR PPR 41
DAFTAR PUSTAKA ... .ottt sttt 43
LAMPIRAN ...ttt ettt e be e st e et e bt e s st e et e e beesabeebeenbeesanas 44

Viil



PERANCANGAN DAN IMPLEMENTASI ALAT PENYELEKSI BENDA LOGAM BERBASIS PLC
OUTSEAL NANO V-5
FRANKY CAHYO ABADI, Budi Bayu Murti, S.T., M.T.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR GAMBAR
Gambar 2. 1 Cara Kerja PLC...........ccccoooiiiiiiiniiteciecerec et e e s 5
Gambar 2. 2 PLC Outseal Nano V5 ..o 7
Gambar 2. 3 Layout QUtSeal.............ccccovviiiiiiiiiiiiinieeiiie e ssie e sreessre e snaee s 8
Gambar 2. 4 Drag dari Tab Instruksi Atas ........c...ccovvniiiininine, 9
Gambar 2. 5 Klik Kanan Tangga dan Draf Instruksi ............c.ccoccevrviiinnieniniicniinennen, 9
Gambar 2. 6 Drag dari Papan Instruksi..........ccccooovninniiii, 9
Gambar 2. 7 Sensor Proximity LJI2A3-4-Z/BX .......ccccccovviiiniiiiniieinieeneeenreceneee s 14
Gambar 2. 8 Prinsip Kerja Sensor Proximity ...........c.ccccoveiiniiiiniieiniinnnieeniec e 15
Gambar 2. 9 Push BUutton ..ot 16
Gambar 2. 10 Sistem Kerja NO (Normally Open) dan NC (Normally Close) .......... 16
Gambar 2. 11 Motor DC ..ot 17
Gambar 2. 12 Konstruksi Motor DC ..............cooiiiiiiniiieeeeeeeeeeeeee e 17
Gambar 2. 13 Aturan Tangan Kiri Fleming................ccocciiiniiiniinees 19
Gambar 2. 14 Diagram Blok Sistem Kerja Motor DC .............ccccccevvviivniieniniiieniennnn 19
Gambar 2. 15 Rangkaian EKivalen Motor DC..............ccoccooiiiiiiiinineeeceeeene 20
Gambar 2. 16 MOtOT SEIVO .......ccccooiiiiiiiiiiiieeiteeree ettt sttt e st et e et e e sbeesaeesneens 21
Gambar 2. 17 Bagian-Bagian Motor Servo ..........cccccoccviiiiiniiiniinnieceee 21
Gambar 2. 18 Diagram BIok Motor S€rvo .........ccocceevviiiniieiiniieeniiennieesreenieessaee e 23
Gambar 2. 19 Mengontrol Posisi Sudut Servo Pakai PWM ... 23
Gambar 2. 20 Sensor Infrared E18-DSONK .........cc.coooiiiiiiiiiieeeeeee e 24
Gambar 3. 1 Diagram BloK Sistem............c.ccocoviiiiniiiiniinccen 25
Gambar 3. 2 Wiring Tombol Push Button ...............cocceevviiiiniiiiniiiiicecec e 27
Gambar 3. 3 Wiring Sensor Proximity ...........cccoccooviiiiiiiiiiniie e 27
Gambar 3. 4 Wiring MotOr SEIVO ..........cccoccevieciiiiiiieniieeeeeesteeeee e e ssreeeseeeeseee e 27
Gambar 3. 5 Wiring Motor DC .............ccoo i 28
Gambar 3. 6 Wiring Sensor E18-DSONK............ccoooiiiiiiiiiiiiiiieeeee e 28
Gambar 3. 7 Wiring PLC Outseal Nano VS.........cocoiiviiiiniiinieeeeeeeeneeeeen 28
Gambar 3. 8 Desain Rancangan Alat..................coooiiiiiiiniiiiieeeee e 29
Gambar 3. 9 Perancangan Box Panel.................cccoooiiiiiiiniiiiii e 30
Gambar 3. 10 Flowchart Sistem Kerja PLC Outseal ................cooccooiniiiiiiniiiienens 30
Gambar 3. 11 Ladder Diagram Alat.............ccocooiniiiinieninncneecneeeeseeee e 32
Gambar 4. 1 Benda Logam & Non-Logam...............ccoccovriiiiiiiiniinnnienieeee e 37
Gambar 4. 2 Grafik Hasil Uji ...........cccoooiiiiiiiiiiieeee e 38

1X



PERANCANGAN DAN IMPLEMENTASI ALAT PENYELEKSI BENDA LOGAM BERBASIS PLC
OUTSEAL NANO V-5
FRANKY CAHYO ABADI, Budi Bayu Murti, S.T., M.T.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR TABEL
Tabel 2. 1 Spesifikasi PLC Outseal Nano V5.........c.ccccooviiiiiiniiiinieiere e 7
Tabel 2. 2 Tabel NO ........cooiii e s s e s sane e 10
Tabel 2. 3 TaDEl INC ... s 10
Tabel 2. 4 Tabel QUtPUL............cccciviiiiiiiiiii 11
Tabel 2. 5 Tabel OUtPUt-INOT ...........coovciiiiiiiiiee e e e ssare e 11
Tabel 2. 6 Tabel Output-Latch ...............c.ccocoiiiiiniine, 11
Tabel 2. 7 Tabel Output-Unlatch...............cooceiiiiiiniiiiiiiiececree e 12
Tabel 2. 8 Tabel Flip ON Rising (FOR) ........cccccooiiiiiiiiiniiiiiiiiciec e esvee e 12
Tabel 2. 9 Tabel Flip On Falling (FOF) ..o, 13
Tabel 2. 10 Tabel One Shot Rising (OSR) .......cccoooiiiiiiiiiieee e, 13
Tabel 2. 11 Tabel One Shoot Falling (OSF)..........ccooviiiiiiiniiiniiecec et 13
Tabel 2. 12 Spesifikasi sensor proximity LJI2A3-4-Z/BX.......ccccoovrviiiennenneeneennnn. 14
Tabel 2. 13 Spesifikasi Sensor Infrared E18-D80ONK............cccocoviiiiiiiiiniiiiieen, 24
Tabel 3. 1 Inisialisasi Simbol dan Alamat Pada Program Outseal Studio................. 31
Tabel 4. 1 Hasil Pengujian Tombol Push Button ................ccccoooiiiiiiiinineeee, 34
Tabel 4. 2 Hasil Pengujian Pada Sensor Proximity ..........c..ccoccevinniininncnnennn. 34
Tabel 4. 3 Pengujian Sensor E18-D8ONK ..........ccccoiiiiiiniiiiiiicee, 34
Tabel 4. 4 Pengujian Motor DC.............ccccooiiiiiiiiiiniiiiiieeciecsiee e sree s 35
Tabel 4. 5 Hasil Pengujian Motor Servo.........cccocvviiiiiiniiiiiiiiieccececeeeee e, 36
Tabel 4. 6 Data Hasil Pengujian Alat .............ccccoooiiiiiiiniiieeeee e, 37
Tabel 4. 7 Hasil Uji Alat Selama 15 Menit............cccoceviniiiiniininiecee 38
Tabel 4. 8 Pengujian Fungsional Keseluruhan Komponen.............cccoccovvevinieennnnnn. 39



PERANCANGAN DAN IMPLEMENTASI ALAT PENYELEKSI BENDA LOGAM BERBASIS PLC

OUTSEAL NANO V-5
FRANKY CAHYO ABADI, Budi Bayu Murti, S.T., M.T.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
DAFTAR PERSAMAAN
Persamaan (2. 1) Persamaan ekivalen Motor DC..........ccccccirimiiiiinciiirenencineneescnnene 19

X1



