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ABSTRAK

Rancang Bangun Mesin Laser cutting KAPASITAS 50W

(STUDI KASUS PENGUJIAN KONDISI KERUSAKAN
LASER HEAD)

Mesin laser cutting komersial memiliki harga yang tinggi sehingga sulit
dijangkau oleh industri kecil dan lembaga pendidikan. Penelitian ini bertujuan
merancang dan membangun prototipe mesin laser cutting kapasitas S0W yang
ekonomis dengan studi kasus pengujian durabilitas laser head. Metode penelitian
meliputi studi literatur, perancangan menggunakan SolidWorks, pemilihan
komponen, manufaktur, perakitan, dan pengujian kinerja. Mesin mengintegrasikan
sistem mekanik dua sumbu (X dan Y), sistem optik laser CO2 50W, sistem kontrol
berbasis controller Ruida RDC7132EC, serta sistem pendukung seperti water
pump, air pump, dan exhaust fan. Pengujian kerusakan dilakukan selama 5 jam
operasi kontinu pada material non-logam. Hasil pengujian menunjukkan komponen
laser head masih berfungsi baik, namun memerlukan perawatan rutin terutama pada
cermin reflektor dan lensa fokus yang mengalami kontaminasi dan penurunan
performa. Prototipe mesin yang dihasilkan memiliki struktur stabil, akurasi
pemotongan baik.

Kata kunci: CNC, laser, cutting, manufaktur
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ABSTRACT
DESIGN AND DEVELOPMENT OF
A LASER CUTTING MACHINE

Commercial laser cutting machines have high prices, making them difficult
to afford for small industries and educational institutions. This study aims to design
and build an economical 50W laser cutting machine prototype with a case study on
laser head durability testing. The research methods include literature review, design
using SolidWorks, component selection, manufacturing, assembly, and performance
testing. The machine integrates a two-axis mechanical system (X and Y), a CO:
S0W laser optical system, a control system based on the Ruida RDC7132EC
controller, and supporting systems such as water pump, air pump, and exhaust fan.
Damage testing was conducted for 5 hours of continuous operation on non-metal
materials. The test results show that the laser head components still function
properly, but require routine maintenance, especially on the reflector mirrors and
focus lens which experience contamination and performance degradation. The
resulting machine prototype has a stable structure, good cutting accuracy,

Keywords: CNC, laser, cutting, manufacture
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