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ABSTRAK

RANCANG BANGUN ALAT UJI GESER MATERIAL
STAINLESS STEEL 304 MENGGUNAKAN SISTEM HIDROLIK
BERBASIS ARDUINO

Penelitian ini bertujuan untuk merancang dan membangun alat uji geser
material berbasis sistem hidrolik manual yang dilengkapi sensor load cell dan
mikrokontroler Arduino untuk menguji kekuatan geser material Stainless Steel 304.
Permasalahan utama yang diangkat adalah keterbatasan alat uji geser konvensional
yang kurang praktis dan tidak dapat memberikan data digital secara real-time. Metode
penelitian meliputi: (1) observasi terhadap alat uji geser yang telah ada untuk
mengidentifikasi kekurangan dan potensi pengembangannya, (2) studi literatur
mengenai teori dasar pengujian geser, prinsip kerja Hukum Pascal, dan standar ASTM
B565, (3) perencanaan desain alat yang mencakup analisis fungsi komponen,
pemilihan sistem penggerak, dan integrasi sensor, (4) proses fabrikasi dan perakitan,
serta (5) pengujian spesimen sesuai standar ASTM BS565. Hasil pengujian
menunjukkan bahwa alat mampu mengukur tegangan geser maksimum Stainless Steel
304 sebesar 472,5537 MPa tanpa perlakuan panas dan sebesar 422,219 MPa setelah
perlakuan panas. Kesimpulan dari penelitian ini adalah alat uji geser yang dirancang
berhasil bekerja secara optimal dan dapat digunakan untuk keperluan penelitian
maupun pembelajaran di lingkungan akademik.

Kata kunci : alat, geser, hidrolik, arduino, tegangan



ABSTRACT

DESIGN AND CUNTRUCTION OF A STAINLESS STEEL 304 SHEAR
TESTING MACHINE USING A HYDRAULIC SYSTEM BASED ON ARDUINO

This study aims to design and construct a manual hydraulic-based shear
testing device equipped with a load cell sensor and Arduino microcontroller to test the
shear strength of 304 stainless steel. The main issue addressed is the limitation of
conventional shear testing devices, which are impractical and unable to provide real-
time digital data. The research methods include: (1) observation of existing shear
testing devices to identify their shortcomings and potential for development, (2)
literature review on the basic theory of shear testing, the principles of Pascal's Law,
and the ASTM B565 standard, (3) design planning, including component function
analysis, selection of the drive system, and sensor integration, (4) fabrication and
assembly processes, and (5) specimen testing in accordance with ASTM B565
standards. Test results showed that the device could measure the maximum shear
stress of Stainless Steel 304 at 472.5537 MPa without heat treatment and 422.219 MPa
after heat treatment. The conclusion of this study is that the designed shear testing
device operates optimally and can be used for research and educational purposes in
an academic environment.

Keywords: machine, shear, hydraulic, arduino, stress
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