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ABSTRAK

RANCANG BANGUN ALAT UJI GESER MATERIAL
KUNINGAN MENGGUNAKAN SISTEM HIDROLIK BERBASIS
ARDUINO

Rancang bangun alat uji geser material menjadi fokus utama penelitian ini, didasari
oleh keterbatasan fungsionalitas pada alat uji yang ada. Sistem yang dikembangkan
memanfaatkan mekanisme hidrolik manual yang dikombinasikan dengan teknologi
digital melalui sensor load cell dan mikrokontroler Arduino. Fabrikasi dan pengujian
dilakukan dengan mengikuti metodologi yang sistematis, termasuk penerapan standar
ASTM B565 untuk pengujian spesimen Kuningan. Analisis data dari sepuluh kali
pengujian menunjukkan kapabilitas alat dalam mengukur tegangan geser secara
akurat, yaitu 374,52 MPa pada kondisi awal dan 325,33 MPa setelah material
mengalami perlakuan panas. Fenomena penurunan kekuatan geser sebesar 13,13%
berhasil teridentifikasi, yang disebabkan oleh proses rekristalisasi. Dengan demikian,
penelitian ini menyimpulkan bahwa alat uji geser yang dihasilkan telah beroperasi
secara optimal dan dapat digunakan untuk keperluan penelitian maupun pembelajaran
di lingkungan akademik.

Kata kunci: alat, Kuningan, hidrolik, Arduino, tegangan.



ABSTRACT
DESIGN AND CONSTRUCTION OF A BRASS SHEAR TESTING
EQUIPMENT USING AN ARDUINO-BASED HYDRAULIC SYSTEM

The design of a material shear tester is the main focus of this research, based on the
limited functionality of the existing test equipment. The developed system utilizes a
manual hydraulic mechanism combined with digital technology through a load cell
sensor and Arduino microcontroller. Fabrication and testing were conducted
following a systematic methodology, including the application of ASTM B565
standards for testing Brass specimens. Data analysis from ten tests showed the
capability of the device to accurately measure shear stress, which was 374.52 MPa in
the initial condition and 325.33 MPa after the material was heat treated. The
phenomenon of 13.13% decrease in shear strength was successfully identified, which
was caused by the recrystallization process. Thus, the conclusion of this research is
that the shear test equipment produced has operated optimally and can be used for
research and learning purposes in the academic environment.

Keywords: Machine, brass, hydraulics, Arduino, shear.
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