Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI

HALAMAN JUDUL ...t I
LEMBAR PENGESAHAN ...ttt I
LEMBAR NOMOR PERSOALAN ... ii
LEMBAR PERNYATAAN BEBAS PLAGIASI ... 1\
KATA PENGANTAR .t %
ABSTRACT .t vii
INTISARL .. viii
DAFTAR IS] ..t IX
DAFTAR GAMBAR ... s xii
DAFTAR TABEL ...t Xiv
BAB | PENDAHULUAN ...t 1
1.1 Latar BelaKang .......cooeiiiiiei e 1
1.2 RUumusan Masalah ... 2
1.3 TUJURN .ottt bbb 2
1.4 Batasan Masalah ... 2
1.5 Metode Pengumpulan Data ...........ccovrieiiiiiniiciicseeeee e 2
1.6 Sistematika PeNUIISAN..........ccciiiiiiiiiiice e 3
BAB [I DASAR TEORI ... 5
8 R 0] 011 o RPN 5
2.2  Programmable Logic Controller...........ccccoovveiiiiiicie e, 5
2.2.1  PriNSIP KEIA .ovviiiiciiecie ettt 6
2.2.2  Kelebihan dan Kekurangan PLC.........c.ccocoiiiiiiiie e 9
2.2.3  Pemrograman PLC ... 10



Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.3 DIIVE SEIVO.. .ot 12
2.4 MO0 SEIVO ...ttt 13

2.4.1  Prinsip Kerja Motor SEIVO ......cccooeieiiiiiiiiiceeieee e 15
2.5  Sensor PhOtORIECLIIC. ........coiiiiieiccec s 16
2.6 Human Machine INterface..........ccoovviiiininiiiiiec e 17
2.7 PREUMALIK ...ttt 18

2.6.1 Komponen-komponen Pneumatik............cccooveveiiieieenesiie i, 19

BAB IIl METODE PEMBUATAN SIMULASI KONTROL PROSES FILLING

BOTTLE .ottt ettt st et et e e nre e 23
3.1 HAIAWAIE ..o 24
3.1.1 Programmable LogiC CONtrol...........cccoceiiiiiniiiniiiien s 24
312 Belt KONVEYO ... 26
313 DIIVE SEIVO ..ottt 26
314 IMOEOT SEIVO ..o 28
3.1.5 Human Machine INterface............ccooeieriniiiniinieeeese e 29
3.1.6  Sensor PROLOBIECLIIC .......oveveuiieiieieieieees e 30
3.1.7  SENSOr PrOXIMILY ....cocivieiiiiieiiecie et 31
3.1.8  Training Kit Katup 5/2 Double Solenoid ............c.ccoccevivieiieieennene. 31
3.1.9 Double Acting CyliNEr.........ccccoveiiiiieiece e 32
3.1.10  KOMPIBSOF ... viiiiiieeciiie ettt ettt et e b e e neeean 32
3,111 POWEE SUPPIY ottt 32
3.1.12 Emergency Push BULEON .........ccoouiiiiiiiiieieseseeee e 33
3.2 SOTIWATE ..ot 33
321 SYSMAC STUAIO c..eviieiiieie et 33
3.2.2  NB-DESIGNET ..ottt 34



Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB IV PEMBAHASAN PROGRAM SIMULASI KONTROL PROSES

FILLING BOTTLE ...t 35
4.1  Pendahuluan Pembahasan ............ccccooeiiiniiiiiciceeeee 35
4.1.1  Penjelasan Proses Kerja Simulasi Program...........c.cccecvevevverennnnn. 35

4.2 Pembahasan Program ..........cccccoveiieeiiiiieieese e 37
4.2.1  Input Address dan Output AdAress.........ccccvvveveeiieieeneere e 37
4.2.2  Tampilan Layar HMI ... 39
4.2.3  Pembahasan Program Simulasi.........ccccccoveeivveviiieieeie e 40
BAB V KESIMPULAN DAN SARAN ...ttt 44
5.1 KESIMPUIAN....eiiiiiiee s 44
5.2 SAIAN ..ot 44
DAFTAR PUSTAKA L.ttt 45
LAMPIRAN ..ottt e e e nnn e e e nnneeea 46

Xi



Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR GAMBAR

Gambar 2.1 Contoh KONVEYOT ........c.oiiiiiiieiie e 5
Gambar 2.2 BIok diagram PLC.........cocoiiiiieiiee e 6
Gambar 2.3 Blok diagram komponen utama CPU...........cccccevveieiiene e 7
Gambar 2.4 1lustrasi Proses SCANNING .......ccveeeereeieeiieereeie e e eseeseesreaeesraeseesseenns 8
Gambar 2.5 Modul INPUL/OULPUL.........c..ooiiiiiiieieee e 8
Gambar 2.6 Contoh ladder diagram .........ccocevereieneieseeeeeee e 11
Gambar 2.7 SIMBOI NO ..o e 12
Gambar 2.8 SIMBOINC......cviiiee e 12
Gambar 2.9 Simbol oUtPUL/KETUAIaN ...........ccoviiiiiiieee 12
Gambar 2.10 Drive servo terintegrasi dengan Servo Sistem..........cccooeevervrercnnns 13
Gambar 2.11 IMOTOE SEIVO .....oveviieiiieiesiieie ettt sbe st b nneas 14
Gambar 2.12 Prinsip Kerja Motor SEIVO ........cceivevieiieieeie e 15
Gambar 2.13 Prinsip Kerja through Deam ... 16
Gambar 2.14 Prinsip Kerja retro reflective...........cccooiiiiiiiiiicici s 17
Gambar 2.15 Prinsip kerja diffuse reflective.........ccccocooveiiiiiiciccecece, 17
Gambar 2.16 Human Maching INterface..........ccocovvvveiiiiininieieene e 18
Gambar 2.17 Sistem pneumatik ..........ccccoveveiieiieii e 19
Gambar 2.18 Simbol single acting cylinder ... 20
Gambar 2.19 Simbol double acting cylinder ..., 20
Gambar 3.1 FIOW Chart ........cccooiiiiiiiiieieeese e 23
Gambar 3.2 PLC OMron NX1IP2-1140DT ....cccooiieieiinenieeeieesienee e 24
Gambar 3.3 Bagian-bagian dari PLC NX1P2-1140DT .......cccccceveieienenenesennns 25
Gambar 3.4 Belt KONVEYOT ..........ooiiiiiiieieieiee e 26
GaMDAr 3.5 DIIVE SBIVO ...veeiiiiieiiie ettt 26
Gambar 3.6 Drive servo model NUMDEIS .........cocvoiiiiiiii e 27
Gambar 3.7 MOLON SEIVO.....cc.vcieiieiieie e te e e nnas 28
Gambar 3.8 Motor servo model NUMDEKS ..o 28
Gambar 3.9 Bagian-bagian Motor SEIVO .........cccveiieiieiiieeiie e 29

Xii



Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gambar 3.10 Human Machine Interface..........c.ccoovviiienienin i 29
Gambar 3.11 Sensor PNOLOEIECTIIC..........ccveiiiiieiec e 30
Gambar 3.12 ProXimity SENSOK...........cceiiverieiieseesieeiesee e eeeseesre e sre e sneennas 31
Gambar 3.13 Training kit katup 5/2 double solenoid ..............cccccveveiieiecceinenne. 31
Gambar 3.14 Double acting CylINAEr ..........ccooiiiiiiiieee e 32
Gambar 3.15 KOMPIESOT .......ccueiviiiiiiirieeiieieee ettt 32
Gambar 3.16 POWET SUPPIY 24V .......ooeeieeeee et 33
Gambar 3.17 Emergency push BULTON ..........ccoeiiiiiiic e 33
Gambar 3.18 Tampilan awal SySmac StUdI0...........cccceririiiiiiieee e 34
Gambar 3.19 Tampilan awal NB-DEeSIgNer ...........ccccoviiiiiniiiieieie e 34
Gambar 4.1 Bagian-bagian Simulasi ...........cccccevvveieiiiiieie e 35
Gambar 4.2 Flow chart dari proses filling bottle ..., 37
Gambar 4.3 Tampilan layar HMI halaman Satu............c.ccoceieiiiiiiienncneicns 39
Gambar 4.4 Tampilan layar HMI halaman dua kondisi off ............cccccceviviininnee. 39
Gambar 4.5 Tampilan layar HMI halaman dua kondisi on............cccceeeveiieinnnee. 39
Gambar 4.6 Ladder diagram Power aktif...........ccccooevveiiiiieiciecc e, 40
Gambar 4.7 Ladder diagram Power nonaktif............cccoovviiiiniiiincce 40
Gambar 4.8 Ladder diagram Start aktif...........cccooeiiiiniiniiiiccce 41
Gambar 4.9 Ladder diagram Start nonaktif.............ccccoceeieviiiiinccc e, 41
Gambar 4.10 Ladder diagram sensor satu, dua, atau tiga menghentikan konveyor
............................................................................................................................... 41
Gambar 4.11 Ladder diagram sensor satu mendeteksi botol..............cccccoevvnnnnnee. 42
Gambar 4.12 Ladder diagram untuk merubah gambar konveyor......................... 42
Gambar 4.13 Ladder diagram Sensor dua aktif............c.cccoeeiviiiiiciicceccce, 42
Gambar 4.14 Ladder diagram proximity aktif...........c.ccooviiiiiiniiine s 42
Gambar 4.15 Ladder diagram Sensor tiga mendeteksi botol ............c.ccocevvninene 43
Gambar 4.16 Sensor photoelectric tidak mendeteksi adanya produk................... 43
Gambar 4.17 Sensor photoelectric mendeteksi adanya produk............c.cccceceve.ne. 43

Xiii



Simulasi Kontrol Proses Filling Bottle Menggunakan PLC NX1P2-1140DT
ACHMAD TSALIS MIZAN, Dr. Benidiktus Tulung P., S.T., M.T.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR TABEL
Tabel 3.1 Spesifikasi PLC Omron NX1P2-1140DT ......ccccccovviiineeneniee e 24
Tabel 3.2 Nama dari bagian-bagian PLC NX1P2-1140DT ......ccccceveiininiinninnnn. 25
Tabel 3.3 SpesSifikasi Arive SEIVO ........cccviieiiieceece e 27
Tabel 3.4 Spesifikasi MOLOr SEMVO .......ccciveiicieiiece e 28
Tabel 3.5 Spesifikasi HMI NBL1OW-TWO1B........cccoooiiiiiiiiiiieneecsee e 30
Tabel 3.6 Spesifikasi sensor PNOtOEIECTIIC. ........covevviiiiiiiiiee 30
Tabel 4.1 Nama dari bagian-bagian Simulasi............cccccccevvveviiiieiieie e 36
Tabel 4.2 INPUL AAUIESS........coviiieieeie et 38
Tabel 4.3 OULPUL A0ATESS .....oveeieiieeieeie et 38
Tabel 4.4 MemMOry A0dIESS........ocviiiiiiiieeeeie e 38
Tabel 4.5 FUNCLION DIOCK........ccoiiiiiiiiciee s 38

Xiv



