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ABSTRAK

Proses pembuatan kumparan (coil) masih banyak dilakukan secara manual,
terutama pada industri skala kecil, bengkel perakitan, dan laboratorium pendidikan,
sehingga memiliki beberapa kelemahan seperti ketergantungan pada keterampilan
operator, waktu produksi yang relatif lama, serta kualitas lilitan yang kurang konsisten.
Penelitian ini bertujuan untuk merancang dan membangun mesin coil winder otomatis
berbasis Arduino Nano dengan penggerak motor stepper NEMA 17. Sistem yang
dikembangkan menggunakan dua motor stepper, yaitu sebagai pemutar spool dan
pengarah kawat, dengan pengaturan jumlah lilitan dan diameter kawat melalui tombol
input yang terhubung ke LCD sebagai antarmuka pengguna, serta limit switch sebagai
pembatas gerak mekanisme pengarah kawat. Pengujian dilakukan menggunakan kawat
email berdiameter 0,15 mm merk A, 0,15 mm merk B, dan 0,30 mm. Evaluasi kinerja
sistem dilakukan melalui pengukuran resistansi coil, analisis distribusi lilitan pada
empat titik pengukuran (P1, P2, P3, dan P4), serta analisis statistik menggunakan nilai
rata-rata, standar deviasi, dan koefisien variasi. Hasil pengujian menunjukkan bahwa
seluruh titik pengukuran memiliki nilai standar deviasi yang relatif kecil sehingga
distribusi lilitan yang dihasilkan tergolong seragam, sementara hasil perhitungan
ketelitian menunjukkan nilai di atas 98% pada seluruh variasi kawat yang diuji.
Berdasarkan hasil tersebut, mesin coil winder otomatis yang dikembangkan mampu
melakukan proses winding secara otomatis dengan tingkat konsistensi dan ketelitian
yang baik, sehingga dapat menjadi alternatif untuk meningkatkan efisiensi dan kualitas
proses pembuatan coil dibandingkan metode manual.

Kata kunci: Arduino Nano, coil winder, motor stepper NEMA 17, distribusi lilitan,

ketelitian.
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ABSTRACT

The coil winding process is still widely performed manually, particularly in
small-scale industries, assembly workshops, and educational laboratories. This manual
method has several drawbacks, including dependence on operator skills, relatively long
production time, and inconsistent winding quality. This study aims to design and
develop an automatic coil winding machine based on the Arduino Nano
microcontroller using NEMA 17 stepper motors as the driving system. The developed
system employs two stepper motors: one to rotate the spool and another to guide the
wire. The number of winding turns and wire diameter are set through push-button
inputs connected to an LCD as the user interface, while limit switches are used to
restrict the movement of the wire guide mechanism. In addition, a Hall Effect sensor
(A3144) is implemented to monitor the actual spool rotation during the winding
process. Performance evaluation was carried out using enamel wires with diameters of
0.15 mm (Brand A), 0.15 mm (Brand B), and 0.30 mm. The system performance was
evaluated through coil resistance measurements, analysis of winding distribution at
four measurement points (P1, P2, P3, and P4), and statistical analysis using the mean,
standard deviation, and coefficient of variation. The experimental results indicate that
all measurement points exhibit relatively low standard deviation values, demonstrating
a uniform winding distribution. Furthermore, the calculated accuracy exceeded 98%
for all tested wire variations. Therefore, the developed automatic coil winding machine
is capable of performing the winding process automatically with high consistency and
accuracy, making it a promising alternative for improving the efficiency and quality of

coil manufacturing compared to conventional manual methods.

Keywords: Arduino Nano, automatic coil winding machine, NEMA 17 stepper motor,

winding distribution, accuracy.
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