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ABSTRAK

Industri kemasan sachet di sektor makanan, minuman, farmasi, dan
kosmetik menghadapi tantangan dalam menjaga konsistensi kualitas produk. Saat
ini pengujian kualitas kemasan sachet masih dilakukan secara manual
menggunakan penggaris dan timbangan digital, yang berisiko menimbulkan human
error dan downtime mesin. Untuk mengatasi permasalahan ini, dirancang sebuah
alat ukur otomatis yang mampu mengukur ketebalan dan berat isi kemasan sachet
secara presisi, guna meningkatkan efisiensi dan efektivitas quality control.

Perancangan alat ini menggunakan mikrokontroler ESP32 yang terintegrasi
dengan sensor ultrasonik HC-SR04 untuk mengukur ketebalan dan sensor load cell
HX711 untuk mengukur berat isi. Sistem ini menampilkan hasil pengukuran secara
real-time melalui antarmuka Human-Machine Interface (HMI) Nextion, dan
menyimpan data ke dalam database MySQL melalui koneksi WiFi. Proses
perancangan mencakup perancangan mekanik, elektrik, dan perangkat lunak,
termasuk pemrograman Arduino IDE, desain tampilan HMI, dan antarmuka web
berbasis PHP untuk monitoring data.

Hasil pengujian menunjukkan bahwa alat mampu mengukur berat isi sachet
dengan rata-rata error sebesar 4% dan ketebalan dengan error rata-rata 3,06%.
Sistem juga menunjukkan performa konektivitas yang stabil hingga jarak 10 meter.
Dibandingkan metode manual, alat ini berhasil mempercepat proses pengukuran,
mengurangi potensi kesalahan pencatatan, dan meningkatkan otomatisasi pengujian
kemasan. Kesimpulannya, alat yang dirancang terbukti efektif dalam meningkatkan
akurasi dan efisiensi sistem kontrol kualitas kemasan sachet di lingkungan industri.

Kata kunci: ESP32, HC-SR04, HX711, kemasan sachet, mikrokontroler, HMI

Nextion, Arduino IDE, sensor berat, sensor ketebalan, MySQL, kualitas produk,
otomasi industri, Internet of Things (IoT).
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ABSTRACT

The sachet packaging industry in the food, beverage, pharmaceutical, and
cosmetic sectors faces challenges in maintaining consistent product quality. At
now, the quality control process for sachet packaging is still performed manually
using rulers and digital scales, which poses a risk of human error and machine
downtime. To address these issues, an automated measurement device was
designed to accurately measure the thickness and content weight of sachet
packaging, aiming to improve efficiency and quality control effectiveness.

The system was developed using the ESP32 microcontroller integrated with
an HC-SR04 ultrasonic sensor for thickness measurement and an HX711 load cell
sensor for weight detection. Measurement data is displayed in real-time on a
Human-Machine Interface (HMI) Nextion and stored in a MySQL database via
WiFi. The design process includes mechanical, electrical, and software
development, encompassing Arduino IDE programming, HMI interface design, and
a PHP-based web interface for data monitoring.

Testing results show that the device achieved an average error rate of 4%
in weight measurement and 3.06% in thickness measurement. The system
maintained stable WiFi connectivity up to a distance of 10 meters. Compared to the
manual method, this device significantly reduces measurement time, minimizes
human error, and enhances automation in packaging inspection. In conclusion, the
developed tool effectively improves the accuracy and efficiency of sachet packaging
quality control in industrial settings.

Keywords: ESP32, HC-SR04, HX711, sachet packaging, microcontroller, HMI
Nextion, Arduino IDE, weight sensor, thickness sensor, MySQL, product quality,
industrial automation, Internet of Things (IoT)
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