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ABSTRAK 

 

ANALISIS DAN IMPLEMENTASI SENSOR PROXIMITY 

SEBAGAI PENDETEKSI LOGAM DAN NON LOGAM 

BERBASIS PLC 

 

Karya tulis ilmiah berupa TUGAS AKHIR, 25 Juli 2019 

 

M. Rifqy Rizqullah; dibimbing oleh Niksen Alfarizal, S.T., M.Kom. dan Yeni Irdayanti, 

S.T., M.Kom. 

 

Analysis and Implementation of Proximity Sensor as Metal and Non-Metal 

Detectors Based PLC 

 

xvi + 52 halaman, 8 tabel, 45 gambar 

 

Sudah banyak industri menggunakan berbagai macam sistem kontrol dan 

instrumentasi terutama menggunakan sistem kontrol dengan sistem pemrograman 

yang dapat diperbaharui yaitu PLC (Programmable Logic Controller). PLC 

banyak digunakan karena tingkat efisiensi dan produktivitas yang tinggi. 

Kemudian sistem pneumatik juga banyak digunakan di berbagai industri, mulai 

dari pemindahan (transfer), sampai penyortiran barang.  Oleh karena itu, pada 

penelitian ini akan menganalisis suatu alat yang dapat menyortir barang yang 

terbuat dari logam maupun non-logam Alat ini akan menggunakan sistem kontrol 

PLC dengan tipe PLC LG GM7 dan sistem pneumatik. PLC ini akan mengontrol 

serta memonitoring berbagai macam input dan output seperti sensor proximity, 

konveyor, serta sistem pneumatik. Sistem pneumatik pada alat ini akan 

mengendalikan distributing process, Vacuum dan Stopper. Sensor yang digunakan 

untuk mendeteksi objek logam menggunakan sensori proximity induktf Autonics 

PRL18-8DP dan untuk mendeteksi objek non-logam diatas konveyor 

menggunakan sensor kapasitif Autonics CR18-8DP. 

 

 

Kata Kunci : PLC, Sistem Pneumatik, Sensor Proximity Induktif 

 

 

 

 

 



  

 

ABSTRACT 

 

ANALYSIS AND IMPLEMENTATION OF PROXIMITY 

SENSOR AS METAL AND NON-METAL DETECTORS  

BASED PLC 

 

Scientific Paper in the form of Final Project, 25th of July, 2019 

M. Rifqy Rizqullah; supervised by Niksen Alfarizal, S.T., M.Kom. dan Yeni Irdayanti, 

S.T., M.Kom. 

 

Analisis dan Implementasi Sensor Proximity Sebagai Pendeteksi Logam dan Non-

Logam Berbasis PLC 

 

xvi + 52 halaman, 8 tabel, 45 gambar 

 

Many industries have used a variety of control and instrumentation systems, mainly 

using a control system with a renewable programming system, PLC 

(Programmable Logic Controller). PLC is widely used because high efficiency and 

productivity. Then also pneumatic systems are widely used in various industries, 

start from transfer (transfer), to sorting objects. Therefore, in this study will be 

designed a instrument that can sort object made of metal or non-metal. This 

instrument will use a PLC control system with the type of LG GM7 PLC and 

pneumatic system. This PLC will control and monitor various kinds of inputs and 

outputs such as proximity sensors, conveyors, and pneumatic systems. Pneumatic 

system on the this instrument will control distributing process, Vacuum and 

Stopper. Sensor used to detect metal objects using an inductive proximity sensor 

Autonics PRL18-8DP and to detect non-metal object on the conveyor using 

kapasitive sensor Autonics CR18-8DP 

 

 

Key Words : PLC, Pneumatic System, Proximity Inductive Sensor 

 

 

 

 

 

 



  

MOTTO DAN PERSEMBAHAN 

 

MOTTO 

PERSEMBAHAN 

Tugas Akhir ini ku persembahkan untuk : 

➢ Kedua Orang tua dan keluarga yang telah mendukung, 

memberikan do’a, semangat dan motivasi dalam segala hal serta 

memberikan kasih sayang yang teramat sangat besar yang tak 

mungkin bisa di balas dengan apapun. 

➢ Dosen pembimbing yang telah menuntun dan memberikan 

arahan hingga terselesaikan – Nya Tugas Akhir ini. 

➢ Semua Sahabatku yang selalu sabar, mensupport dan 

membantuku selama 4 tahun ini. 

➢ Teman – teman Mekatronika 2015 Kelas 8 ELA dan 8 ELB yang 

tidak bisa saya sebutkan satu – persatu. Terima kasih atas bantuan 

dan kekompakan selama 4 tahun ini. 

  
 

 



  

DAFTAR ISI 

 

HALAMAN JUDUL   ..................................................................................  i 

HALAMAN PERNYATAAN ORISINALITAS  ......................................  ii 

HALAMAN PENGESAHAN  .....................................................................  iii 

HALAMAN PERNYATAAN PERSETUJUAN RE-PUBLIKASI  .........  iv 

HALAMAN MOTTO DAN PERSEMBAHAN  .......................................  v 

ABSTRAK  ...................................................................................................  vi 

ABSTRACT  .................................................................................................  vii 

KATA PENGANTAR  .................................................................................  viii 

DAFTAR ISI  ................................................................................................  x 

DAFTAR GAMBAR  ...................................................................................  xiii 

DAFTAR TABEL  .......................................................................................  xv 

DAFTAR LAMPIRAN  ...............................................................................  xvi 

 

BAB I PENDAHULUAN  ............................................................................  1 

1.1 Latar Belakang  .....................................................................................  1 

1.2 Rumusan Masalah  ................................................................................  2 

1.3 Pembatasan Masalah  ............................................................................  2 

1.4 Tujuan dan Manfaat Kerja Praktek  ......................................................  3 

1.4.1 Tujuan  .........................................................................................    3 

1.4.2 Manfaat .......................................................................................    3 

1.5 Metode Penulisan .................................................................................  3 

 

BAB II TINJAUAN PUSTAKA   ................................................................  5 

2.1  PLC (Programmable Logic Controller)  ..............................................  5 

 2.1.1. Sejarah PLC  ...............................................................................  5 

 2.1.2. Pengertian PLC  ..........................................................................  5 

 2.1.3. Cara Kerja PLC ..........................................................................  6 

 2.1.4. Struktur Dasar PLC  ...................................................................  6 

 2.1.5. Fungsi PLC  ................................................................................  7 

 2.1.6. Kelebihan dan Kekurangan PLC  ...............................................  8 



  

2.2  Pneumatik .............. .............................................................................  9 

2.2.1 Pengertian Pneumatik  .................................................................  9 

2.2.2 Cara Kerja Pneumatik  ................................................................  9 

2.2.3. Komponen Pneumatik  ...............................................................  9 

2.3 Sensor Proximity ..................................................................................  23 

2.4 Motor DC  .. .........................................................................................  27 

2.5 Relay  .......... .........................................................................................  27 

2.6 Push Button/Switch  ..............................................................................  28 

 

BAB III METODOLOGI PENELITIAN  .................................................  29 

3.1 Kerangka Tugas Akhir ..........................................................................  29 

 3.1.1. Persiapan Umum  ...................................................................  29 

 3.1.2 Pengujian dan Pengecekan Alat  ............................................  29 

 3.1.3 Pengukuran Sensor  ................................................................  29 

 3.1.4 Pembahasan dan Analisa  .......................................................  29 

 3.1.5 Pembuatan dan Simulasi Program  .........................................  29 

 3.1.6 Evaluasi  .................................................................................  29 

3.2  Perancangan Perangkat Keras ..............................................................  30 

 3.2.1. Blok Diagram .............................................................................  30 

 3.2.2. Perancangan Mekanik  ................................................................  31 

3.3  Perancangan Elektronik  .......................................................................  34 

3.4 Perancangan Perangkat Lunak ..............................................................  34 

 3.3.1. Distributing Process  ..................................................................  34 

 3.3.2. Conveyor Transfer Process  .......................................................  34 

 3.3.3. Storing Process  ..........................................................................  34 

3.5  Metode Eksperiment/Riset dan Perbandingan ......................................  36 

 

BAB IV HASIL DAN PEMBAHASAN  ....................................................  37 

4.1 Overview Pengujian .............................................................................  37 

 4.1.1. Tujuan Pembahasan dan Pengukuran Alat  ............................  37 

 4.1.2 Alat-alat Pendukung Penelitian ..............................................  37 

 4.1.3 Langkah-langkah Pembuatan dan Pensimulasian Program ....  38 



  

 4.1.4 Langkah-langkah Pengoperasian Alat  ...................................  40 

4.2 Hasil Simulasi Program  .......................................................................  41 

4.3 Data dan Pengukuran  ...........................................................................  44 

 

BAB V PENUTUP  .......................................................................................  52 

5.1 Kesimpulan  ..........................................................................................  52 

5.2 Saran .......... ..........................................................................................  52 

 

DAFTAR PUSTAKA  ..................................................................................  53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 DAFTAR GAMBAR  

 

Gambar 2.1 Diagram Blok PLC  ..................................................................  5 

Gambar 2.2 Simbol Kompresor  ...................................................................  9 

Gambar 2.3 Simbol Tangki udara dan Tangki Udara  ..................................  9 

Gambar 2.4 Simbol Air Service Unit dan FRL  ............................................  10 

Gambar 2.5 Katup 2/2 Way ..........................................................................  11 

Gambar 2.6 Katup 3/2 Way  .........................................................................  12 

Gambar 2.7 Katup 5/2 Way  .........................................................................  12 

Gambar 2.8 Katup 5/3 Way  .........................................................................  13 

Gambar 2.9 Simbol katup searah dan katup penyearah ...............................  15 

Gambar 2.10 Simbol katup pengontrol aliran dan katup aliran  ...................  15 

Gambar 2.11 Simbol katup pengontrol tekanan dan katup tekanan  ............  16 

Gambar 2.12 Simbol silinder kerja tunggal  .................................................  17 

Gambar 2.13 Simbol silinder kerja ganda   ..................................................  17 

Gambar 2.14 Simbol silinder geser   ............................................................  18 

Gambar 2.15 Selang  ..... ..............................................................................  18 

Gambar 2.16 Sambungan/Fitting   ...............................................................  19 

Gambar 2.17 Silencer ....... ...........................................................................  19 

Gambar 2.18 Reed Switch .............................................................................  20 

Gambar 2.19 Pressure Switch ......................................................................  20 

Gambar 2.20 Vacuum Switch .......................................................................  20 

Gambar 2.21 Vacuum Pad ............................................................................  21 

Gambar 2.22 Sensor Proximity Induktif.......................................................  22 

Gambar 2.23 Motor DC  ...............................................................................  23 

Gambar 2.24 Relay ....... ...............................................................................  24 

Gambar 2.25 Simbol Relay ..........................................................................  24 

Gambar 2.26 Push Button .............................................................................  25 

Gambar 3.1 Blok Diagram Perancangan Desain ..........................................  30 

Gambar 3.2 Alat Penyortir Logam dan Non Logam  ...................................  31  

Gambar 3.3 Conveyor  ................................................................................  31 

Gambar 3.4 Sensor Unit ...............................................................................  31 



  

Gambar 3.5 Vacuum .....................................................................................  32 

Gambar 3.6 Stopper .......  .............................................................................  32 

Gambar 3.7 Storadge Unit ............................................................................  32 

Gambar 3.8 Perancangan Elektronik  ...........................................................  34 

Gambar 3.9 Flowchart Distributing Process  ..............................................   35 

Gambar 4.1 Langkah-langkah pembuatan program 1  .................................  38 

Gambar 4.2 Langkah-langkah pembuatan program 2 ..................................  38 

Gambar 4.3 Langkah-langkah pembuatan program 3 ..................................  39 

Gambar 4.4 Hasil Pemograman yang telah dibuat  ......................................  39 

Gambar 4.5 Langkah-langkah pembuatan program 4  .................................  40 

Gambar 4.6 Ladder diagram vacuum unit ....................................................  41 

Gambar 4.7 Ladder diagram storadge unit ...................................................  42 

Gambar 4.8 Ladder diagram stopper unit .....................................................  43 

Gambar 4.9 Hasil Pengukuran dan Perhitungan  ..........................................  48 

Gambar 4.10 Pengaruh luas permukaan objek  ............................................  49  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

DAFTAR TABEL 

 

Tabel 2.1 Penggerak Kontrol Arah  ................ ..............................................  14 

Tabel 2.2 Faktor Koreksi umum logam  ........................................................  25 

Tabel 3.1 Alamat Input dan Output PLC  .....................................................  34 

Tabel 4.1 Hasil pengukuran jarak sensor induktif terhadap  

jenis objek logam ...........................................................................  45 

Tabel 4.2 Hasil pengukuran jarak sensor induktif terhadap  

jenis objek non-logam ...................................................................  45 

Tabel 4.3 Hasil Pengukuran dan Perhitungan Sensor Induktif  ....................  47 

Tabel 4.4 Hasil Pengujian Sensor Proximity Induktif  

 terhadap jenis objek .......................................................................  48 

Tabel 4.5 Pengaruh luas permukaan objek terhadap jarak deteksi ................  49 

 

 

 

 


