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ABSTRAK

Pengujian kekerasan tablet merupakan bagian penting dalam quality control
untuk memastikan mutu tablet sebelum didistribusikan. Proses pengujian
yang masih dilakukan secara manual dinilai kurang efisien dan belum
mendukung pengelolaan data secara terintegrasi. Oleh karena itu, penelitian
ini bertujuan merancang sistem uji kekerasan tablet berbasis digital yang
mampu melakukan pengukuran otomatis serta menyimpan hasil pengujian ke
dalam database. Sistem ini diharapkan dapat meningkatkan efisiensi dan
keandalan proses pengujian. Sistem dikembangkan menggunakan sensor S-
Beam load cell, motor stepper, Arduino Nano, serta aplikasi GUI berbasis
Visual Studio 2022 yang terhubung dengan database MySQL. Pengukuran
dilakukan melalui proses kalibrasi sensor, konversi data ADC menjadi gaya
tekan menggunakan persamaan regresi, dan penentuan nilai kekerasan tablet
dengan metode peak load detection. Seluruh hasil pengujian ditampilkan
pada GUI dan disimpan secara otomatis ke dalam database. Hasil penelitian
menunjukkan bahwa sensor memiliki hubungan linier yang kuat antara beban
dan nilai ADC. Sistem menghasilkan rata-rata persentase error sebesar 3,9%,
yang menunjukkan tingkat akurasi pengukuran yang baik. Selain itu, metode
peak load detection mampu menentukan gaya tekan maksimum secara
konsisten, sedangkan integrasi database berhasil menyimpan seluruh data
hasil pengujian secara otomatis. Berdasarkan hasil pengujian, sistem yang
dikembangkan telah memenuhi tujuan penelitian dengan menyediakan proses
pengujian kekerasan tablet yang otomatis, akurat, dan terintegrasi.

Kata kunci: uji kekerasan tablet, load cell, Arduino Nano, peak load
detection, database
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ABSTRACT

Tablet hardness testing is an essential part of quality control to ensure the
mechanical quality of tablets before distribution. Conventional manual
testing is considered less efficient and does not adequately support integrated
data management. Therefore, this study aims to design and develop a digital
tablet hardness testing system capable of performing automatic
measurements and storing the test results in a database. The proposed system
is expected to improve the efficiency and reliability of the testing process. The
system was developed using an S-Beam load cell, a stepper motor, an Arduino
Nano, and a graphical user interface (GUI) created with Visual Studio 2022,
which is connected to a MySQL database. The measurement process consists
of sensor calibration, conversion of ADC values into compressive force using
a linear regression equation, and determination of tablet hardness through
the maximum force detection method. All measurement results are displayed
on the GUI and automatically stored in the database. The experimental
results demonstrate a strong linear relationship between the applied load and
the ADC output of the sensor. The developed system achieved an average
percentage error of 3.9%, indicating good measurement accuracy.
Furthermore, the maximum force detection method consistently identified the
maximum compressive force before tablet fracture, while the integrated
database successfully stored all testing data automatically. Based on the
experimental results, the proposed system successfully achieved the
objectives of this study by providing an automatic, accurate, and integrated
tablet hardness testing system.

Keywords: tablet hardness testing, load cell, Arduino Nano, maximum force
detection, database.
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