SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

DAFTAR ISI
hal.
HALAMAN JUDUL ..ot ettt [
LEMBAR NOMOR PERSOALAN.........coiiiieieieie st i
LEMBAR PENGESAHAN .....ooiititceeee et iii
LEMBAR PERNYATAAN ....ooiiititeieieiee ettt iv
LEMBAR PERSEMBAHAN ..ottt %
KATA PENGANTAR ..ottt bbb Vi
ABSTRACT Lot bbbttt e bbb bbbt viii
INTISARI .o et bbb IX
DAFTAR IS oottt X
DAFTAR GAMBAR ..ottt Xii
DAFTAR TABEL ..ottt Xiv
DAFTAR LAMPIRAN ..ottt XV
BAB | PENDAHULUAN ... .ottt 1
1.1 Latar BelaKang ......cccocoveiieiioiecic et 1
1.2 Tujuan PelaKSanaan............c.ccueiieiieeiieiie e sie e re e sre e sreas 2
1.3 Batasan Maslah ... 3
1.4 Metode Pengumpulan Data...........cccceoeiiriiininieieieee e 3
1.5 Sistematika PenuliSan ..........cccoooeiiiiiiie i 3
BAB Il TINJAUAN PUSTAKA DAN LANDASAN TEORI ........ccccovvvevennnen, 4
2.1 TINJAUAN PUSTAKA .......oiveeiiiiccieccie ettt 4
2.2 Dasar TEOI PLC ..ottt 4
2.2.1 Pengertian dan Cara Kerja PLC .........ccccocceeviiiii v 4
2.2.2 KOMPONEN PLC ..ottt 6
2.2.3 Keunggulan PLC Dibanding Sistem Konvensional .................ccccoc..... 8
2.2.4 Kelemahan PLC ... 9
2.3 PNEUMALIK......eeitieieeeie sttt eeeneesreenaeaneenrees 9
2.3.1 Pengertian Pneumatik ..........ccccoooeiiiiiiiiiiieeeee e 9
2.3.2 Komponen Pada Sistem Pneumatik ...........ccccceoevenencninincneeeen, 10
2.4 EleKtropneUumatiK ...........ccoooviiiiiicic e 15
2.4.1 Prinsip Kerja Elektropneumatik............cccoooviiiiiiiiiiiie e, 15
2.4.2 Komponen Sistem Elektropneumatik.............ccccooveviviiiiiiieinecinnnn, 16
2.4.3 Perbedaan Pneumatik dan Elektropneumatik...............ccccoovevneennne, 20
2.5 Pengenalan Pemrograman PLC..........cccooiiiiiiininieiee e, 21
2.5.1 Macam-Macam LogiC Diagram ..........ccocevvvreninienenene e 22
2.5.2 Macam-Macam Fungsi Pada PLC...........c.ccooviiinineneeee 23



SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2.6 Human Machine Interface (HMI) ......coooooiiiiiiiiee e 24
2.6.1 Pengenalan Human Machine Interface ...........cccooevvveniiineiinnenenn, 24

2.6.2 Fungsi Human Machine INterface..........ccooovveveiineiincineeeee 25

BAB 111 PEMBUATAN SIMULASI MESIN VACUUM FORMING.............. 26
3.1 Simulasi Mesin Vacuum FOrming.........ccoovereiiieiieieieese e see e 26
3.2 Software yang Digunakan Pada Simulasi Mesin Vacuum Forming .......... 28
3.3 Komponen-Komponen Simulasi Mesin Vacuum Forming............cc.cce...... 29
3.3 Rangkaian Simulasi Mesin Vacuum FOrming ........ccccccoeeeerenennnenieeinennn 35
BAB IV PEMBAHASAN PROGRAM MESIN VACUUM FORMING......... 37
4.1 Ladder Diagram.........ccceiiiieiieie e 37
4.2 Pemrograman PLC ...t 37
4.3 Alur Simulasi Mesin Vacuum FOrming ........cccccceeviveiieenesvieseese e 37
4.4 PEMDANGSAN. ...t s 38
4.4.1 Penggunaan Komponen Simulasi Mesin Vacuum Forming ............ 38

4.4.2 INPUE AQAIESS ... s 39

4.4.3 OULPUL AQUIESS....ceeeeieieieesie e 39

4.4.4 Alur Program Simulasi Mesin Vacuum Forming ..........ccccocevvnene. 39

4.4.5 Proses ketika push button start ditekan............ccccoccevveevviieiiieinenne 43

4.4.6 Proses ketika motor maju aktif............ccccoeveeiieiiiie i 44

4.4.7 Proses ketika motor maju non aktif............c.ccoevviviiieiiiic i 44

4.4.8 Proses ketika heater non aktif dan motor mundur aktif................... 45

4.4.9 Proses ketika motor mundur non aktif dan silinder B aktif ............. 46

4.4.10 Proses ketika vacuum aktif...........cccooverviieiieeiice e 47

4.4.11 Proses ketika silinder A, silinder B, dan vacuum non aktif ........... 48

4.4.12 Proses ketika push button stop ditekan ...........ccooeoeiiiiiiniinnnn. 49

4.4.13 Proses ketika push button emergency ditekan.............ccccccoceninennn. 50

BAB V PENUTUP ..ot et 52
5.1 KESIMPUIAN ..ot 52
D2 SAFAIN ..ot et 52
DAFTAR PUSTAKA .ottt 53
LAMPIRAN .ottt sttt e te st e testenreene e 54

Xi



SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR GAMBAR

Gambar 2.1 Skema Operasi PLC ........cooiiiiiiiieseeee s 5
Gambar 2.2 PLC dan Komponen PENYUSUNNYA..........cccceveieeieerieseesieenieseesineneenns 5
Gambar 2.3 POWET SUPPIY...c.viiieiieeeie sttt 7
Gambar 2.4 PLC OMION CPLE........ccooiiiiiieie et 8
Gambar 2.5 Penampung Udara Bertekanan dan Simbolnya.............cccccoevvinenen, 10
Gambar 2.6 Penyaring Udara (Air FIlter) ... 11
Gambar 2.7 Pemisah Air dan SIMBOINYa.........ccccoiiiiiiiiiiie e, 11
Gambar 2.8 Tabung Pelumas dan Simbolnya...........cccccooviiiiniiniicee, 12
Gambar 2.9 Pengukur Tekanan dan SImbolnya...........cccooeiviiiniiniieee, 12
Gambar 2.10 Silinder Kerja Tunggal dan Simbolnya..........cccccveiiiinniiinieen, 13
Gambar 2.11 Silinder Kerja Ganda dan Simbolnya..........c.ccccocoeviveiiiieiienciien, 14
Gambar 2.12 Ringkasan katup pengarah dari katup pneumatik .............c.ccccccoene. 14
Gambar 2.13 Katup Pengontrol Aliran dan Simbolnya...........ccccccoeeviieiiieicciennnn, 15
Gambar 2.14 Push Button Normally Open dan Simbolnya ............cccccccevveveiiennen, 16
Gambar 2.15 Push Button Normally Closed dan Simbolnya.............ccococviiinennee. 17
Gambar 2.16 Simbol Saklar Normally Closed...........ccccooviiieiiiinicniceee, 17
Gambar 2.17 Simbol Saklar Normally Open .........ccocooviiieiiiei e, 17
Gambar 2.18 Limit Switch dan SImbolInya...........cccooiiiiiiiiiiee, 18
Gambar 2.19 Konstruksi Relay dan Simbolnya............cccccevvviiiiivciciicceeccce, 18
Gambar 2.20 Relay dan Terminal Relay ...........ccccocveviiiiiicie e 19
Gambar 2.21 S0Ien0id ValVe.........cccvoiiieeie e 19
Gambar 2.22 Contoh Diagram Ladder...........ccccceeviieiiiieieeie e 21
Gambar 2.23 LogiC Diagram AN ... 22
Gambar 2.24 LogiC DIagram OF ........cccoeiiieriniiisiesieeeee e 22
Gambar 2.25 Logic Diagram LatChing .........ccocooiiiiiiiniiieeeeeeee, 22
Gambar 2.26 Contoh Ladder Diagram Fungsi TIMer.........ccccovvieninenininieienen, 23
Gambar 2.27 Contoh Ladder Diagram Fungsi KEep ........cccccvevvevveieiieieeie e 23
Gambar 2.28 Contoh Ladder Diagram Fungsi DIFU dan DIFD............c.ccccco.... 24
Gambar 2.29 Human Maching INterface...........cccoovviiininieiene e, 24
Gambar 3.1 Simulasi Mesin Vacuum FOrming.........c.cocceevveveiieineve s e 26
Gambar 3.2 Pneumatic Displacement Diagram Mesin Vacuum Forming............ 27
Gambar 3.3 CX-Programmer 9.5. ..ot 28
Gambar 3.4 Festo FIUIASIM 3.6......cccoooiiieiieie e 28
Gambar 3.5 NB-DeSIgNer 1.38........ccccouiiiieieiesie st 29
Gambar 3.6 Training Kit PLC Omron CP1E-N30DR-A......cccccooiiiiniiireniee, 29
Gambar 3.7 Training Kit HMI ... 30
Gambar 3.8 Training Kit KONVEYOI .........ccccciiiiiiiiiieiie e 30

xii



SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gambar 3.9 Training Kit RelQY ..........cocoviiiiiiie e 31
GamDAr 3.10 HEALET ..o e 31
Gambar 3.11 KOMPIESOI .......oiuiiuiiieiiieiieiere ettt sttt 32
Gambar 3.12 Manifold ..o 32
Gambar 3.13 Training Kit 3/2-way Single Solenoid Valve..........c..cccccceovveviinnnnn, 33
Gambar 3.14 Silinder Kerja Tunggal (single acting cylinder)...........cccccovevvinennen. 33
Gambar 3.15 Temperature SWItC...........cooveiiiieiiee e 34
Gambar 3.16 Limit SWITCH.......ccoiiiiiiice e 34
GaAMDAr 3.17 BUZZEY ...ttt 34
Gambar 3.18 Rangkaian Elektropneumatik Simulasi Mesin Vacuum Forming....35
Gambar 3.19 Wiring Diagram PLC Simulasi Mesin Vacuum Forming................ 36
Gambar 4.1 Ladder Diagram Section Input Bagian 1 ........ccccccevveveiiieieeneciennnn, 40
Gambar 4.2 Ladder Diagram Section Input Bagian 2 ........cccccceeveveiveiveneciennen, 40
Gambar 4.3 Ladder Diagram Section Process Bagian 1.........c.ccccoooevveiveiciiennnn, 41
Gambar 4.4 Ladder Diagram Section Process Bagian 2...........cccccecveveiveiciiennnn, 41
Gambar 4.5 Ladder Diagram Section Process Bagian 3.........cccoceevvvrinineninennn, 42
Gambar 4.6 Ladder Diagram Section OUEPUL...........ccccurerierereneneseseseeeeeeean, 43
Gambar 4.7 Ladder Diagram Ketika Start AKif............ccooeveiiinnceee, 43
Gambar 4.8 Ladder Diagram Output Ketika Start AKtif...........cccooovvvniiiiinieen, 43
Gambar 4.9 Ladder Diagram Ketika Motor Maju AKtif ..., 44
Gambar 4.10 Ladder Diagram Output Ketika Motor Maju Aktif ......................... 44
Gambar 4.11 Ladder Diagram Ketika Motor Maju Non Aktif ............ccccceeeienn. 44
Gambar 4.12 Ladder Diagram Output Ketika Motor Maju Non Aktif ................. 45

Gambar 4.13 Ladder Diagram Ketika Heater Non Aktif dan Motor Mundur aktif ...... 45
Gambar 4.14 Ladder Diagram Output Heater Non Aktif dan Motor Mundur Aktif ....46
Gambar 4.15 Ladder Diagram Ketika Motor Mundur Non Aktif dan Silinder B Aktif 46
Gambar 4.16 Ladder Diagram Output Motor Mundur Non Aktif dan Silinder B Aktif 47
Gambar 4.17 Ladder Diagram Ketika Vacuum AKLif.........cccoooevoevieiiiiiencienn, 47
Gambar 4.18 Ladder Diagram Output Ketika Vacuum AKtif.............ccccooeeiiiennn, 47
Gambar 4.19 Ladder Diagram Ketika Vacuum, Silinder A dan B Non Aktif.......48
Gambar 4.20 Ladder Diagram Output Vacuum, Silinder A dan B Non Aktif ......48

Gambar 4.21 Ladder Diagram Ketika Stop AKtif...........ccoevviieiiciieieeee, 49
Gambar 4.22 Ladder Diagram Stop Diaktifkan Ketika Heater dan Silinder A Aktif ...49
Gambar 4.23 Ladder Diagram Stop Diaktifkan Ketika Motor Maju Aktif........... 49
Gambar 4.24 Ladder Diagram Stop Diaktifkan Ketika Motor Mundur Aktif.......50
Gambar 4.25 Ladder Diagram Ketika Emergency AKLif.........cccocoviiiniiiniinnn, 50
Gambar 4.26 Ladder Diagram Output Ketika Emergency Aktif.............cccoeveeee. 51
Gambar 4.27 Ladder Diagram Ketika Reset AKtif...........c.cccoovveviiiiiciiciiiccee, 51
Gambar 4.28 Ladder Diagram Output Ketika Reset AKtif..........c.cccceeviiiiveiieenne. 51

Xiii



SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

DAFTAR TABEL

Tabel 4.1 Input Address
Tabel 4.2 OULPUL AQAIESS.....c.viiieiiiecieee ettt 39

Xiv



SIMULASI MESIN VACUUM FORMING DI PT ENGINEERING DEVELOPMENT CENTER
MENGGUNAKAN PLC CP1E-N30DR-A
PURWADI WAHYUNUGROHO, Andhi Akhmad Ismail, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR LAMPIRAN

Lampiran 1 Gambar Simulasi Mesin Vacuum FOrming .........cccccevevveveeiveseennnn, 55
Lampiran 2 Gambar Program PLC Section INput..........ccccooeviveveiie v, 56
Lampiran 3 Gambar Program PLC Section ProCess.........ccccvvvevvieeveeiesveseennenn, 57
Lampiran 4 Gambar Program PLC Section Output ...........cccoeveevviieineve e, 59
Lampiran 5 Gambar PLC Connection Input QUIPUL...........ccceverininininiiieen 60
Lampiran 6 Gambar Tampilan Layar HMI.........c.ccoooiiiiiiieee 61
Lampiran 7 Gambar Rangkaian Elektropneumatik Simulasi Mesin Vacuum Forming.62
Lampiran 8 Gambar Wiring Diagram Simulasi Mesin Vacuum Forming............. 63

XV



