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ABSTRAK 

 

RANCANG BANGUN MESIN SEPARATOR MAGNETIC CONVEYOR 

BEBAS LOGAM UNTUK  PAKAN TERNAK UNGGAS  BERBASIS 

ARDUINO MEGA 2560 DAN HUMAN MACHINE INTERFACE NEXTION  

 

Raihan Ramadhan 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Pakan ternak unggas berpotensi tercemar logam berat seperti Timbal (Pb), Merkuri 

(Hg), Besi (Fe) dan Tembaga (Cu) yang berbahaya bagi kesehatan ternak maupun 

manusia, sehingga diperlukan sistem penyaringan yang efektif untuk mencapai ISO 

9001 dan ISO 22000. Penelitian ini merancang mesin separator magnetic conveyor 

berbasis Arduino Mega 2560 dan Human Machine Interface Nextion untuk 

mengontrol pakan ternak unggas yang terkontaminasi logam dengan memanfaatkan 

sensor Load Cell, sensor Metal Detector, Motor Servo MG996R, dan Motor DC 

Power Window dalam memisahkan kontaminasi logam pada pakan ternak unggas 

melalui kombinasi magnet permanen neodymium N35, serta eddy current 

separator. Sistem juga mampu mengontrol beban secara otomatis melalui sensor 

Load Cell dengan akurasi keberhasilan 97,83%, menampilkan data real-time 

melalui HMI Nextion dan mengatur valve Motor Servo menghasilkan 1 siklus 

sebanyak 10 gram. Performa kecepatan optimal conveyor pada 35 RPM loss pakan 

2,14% dan keberhasilan 97,86% dalam durasi 2,41 menit, serta efisiensi 39% pada 

Motor DC. Hasil uji performa dengan set point 40 gram menghasilkan efektivitas 

pakan tersisa 92% dan penyerapan kontaminasi logam 89% pada pencampuran 

25%. Lalu pakan tersisa 99,24% dengan kemampuan penyerapan kontaminasi 

logam 86,43% pada pencampuran 35% yang terdeteksi sensor Metal Detector. 

Pengujian mode manual kontaminasi 25% dan 35% menghasilkan pakan tersisa 

93,33% dan 91,15% dengan kontaminasi logam masing-masing 82% dan 87,14%.  

Dengan demikian, sistem otomatis lebih baik secara keseluruhan dan terbukti 

efisien dibanding mode manual dalam menjaga kualitas pakan sekaligus 

meningkatkan keamanan konsumsi hasil ternak. 

Kata Kunci: Pakan Ternak Unggas, Logam Berat Berbahaya, Arduino Mega 2560, 

Human Machine Interface Nextion, Separator Magnetic.  
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ABSTRACT 

 

DESIGN AND DEVELOPMENT OF MAGNETIC CONVEYOR 

SEPARATOR MACHINE FOR POULTRY FEED BASED ON ARDUINO 

MEGA 2560 AND NEXTION HUMAN MACHINE INTERFACE 

 

Raihan Ramadhan 

Automation Engineering Technology,Vocational School, Diponegoro University 

 

Poultry feed has the potential to be contaminated with heavy metals such as Lead 

(Pb), Mercury (Hg), Iron (Fe), and Copper (Cu), which are harmful to both animal 

and human health. Therefore, an effective filtration system is required to meet ISO 

9001 and ISO 22000 standards. This research designs a magnetic conveyor 

separator machine based on Arduino Mega 2560 and a Nextion Human Machine 

Interface (HMI) to control poultry feed contaminated with metals. The system 

utilizes a Load Cell sensor, Metal Detector sensor, MG996R Servo Motor, and a 

DC Power Window Motor to separate metal contaminants in poultry feed through 

the combination of a Neodymium N35 permanent magnet and an eddy current 

separator. The system can automatically control the feed weight through the Load 

Cell sensor with a success accuracy of 97.83%, display real-time data via the 

Nextion HMI, and regulate the servo valve to deliver 10 grams per cycle. The 

conveyor’s optimal performance is achieved at 35 RPM with a feed loss of 2.14% 

and a success rate of 97.86% in 2.41 minutes, while the DC motor operates at 39% 

efficiency. Performance testing with a 40-gram set point resulted in a remaining 

feed effectiveness of 92% and a metal contamination absorption rate of 89% for a 

25% metal mixture. Meanwhile, a 35% mixture produced a remaining feed 

effectiveness of 99.24% and a metal absorption rate of 86.43%, as detected by the 

Metal Detector sensor. Manual mode testing with 25% and 35% contamination 

produced remaining feed effectiveness of 93.33% and 91.15%, and metal 

absorption rates of 82% and 87.14%, respectively. Therefore, the automatic system 

performs better overall and has proven to be more efficient than the manual mode 

in maintaining feed quality and enhancing the safety of livestock products. 

Keywords: Poultry Feed, Hazardous Metals, Arduino Mega 2560, Human Machine 

Interface Nextion, Separator Magnetic.


