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ABSTRAK
REKALKULASI DESAIN DAN ANALISA STRUKTUR MESIN

LASER CUTTING SKALA 50 W

Perkembangan teknologi manufaktur menuntut mesin pemotongan yang
memiliki struktur kuat, presisi tinggi, dan andal. Penelitian ini bertujuan
merekalkulasi desain serta menganalisis kekuatan struktur mesin laser cutting CO:
skala 50 W dengan area kerja 200 mm X 300 mm. Rekalkulasi dilakukan
menggunakan SolidWorks, sedangkan analisis struktur dilakukan menggunakan
ANSYS Workbench melalui metode Static Structural. Pembebanan ditentukan
berdasarkan berat komponen mesin yang diaplikasikan pada beberapa area
struktur, meliputi meja kerja, gantry, komponen kelistrikan, laser tube housing,
inlet door, side door, dan panel. Parameter yang dianalisis meliputi 7otal
Deformation, Equivalent (Von Mises) Stress, Equivalent Elastic Strain, dan Safety
Factor. Hasil simulasi menunjukkan deformasi total maksimum sebesar 0,92889
mm, tegangan ekuivalen maksimum sebesar 184,56 MPa, dan regangan elastis
ekuivalen maksimum sebesar 9,3241 mm/mm. Nilai tegangan yang diperoleh
masih berada di bawah batas luluh material sehingga struktur tetap bekerja pada
daerah elastis tanpa mengalami deformasi permanen. Hasil analisis juga
menunjukkan bahwa nilai Safety Factor memenuhi batas keamanan sehingga
struktur rangka mampu menopang seluruh beban komponen mesin. Berdasarkan
hasil tersebut, rekalkulasi desain yang dilakukan menghasilkan struktur mesin
laser cutting CO: skala 50 W yang aman, andal, dan layak digunakan sebagai
struktur pendukung operasi mesin.

Kata kunci: ANSYS, laser, cutting, analisa, struktur
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ABSTRACT
DESIGN RECALCULATION AND STRUCTURAL ANALYSIS OF

A S50 WSCALE LASER CUTTING MACHINE

The rapid advancement of manufacturing technology demands cutting
machines with strong, precise, and reliable structural performance. This study
aims to recalculate the design and evaluate the structural strength of a 50 W CO:
laser cutting machine with a working area of 200 mm % 300 mm. The design
recalculation was carried out using SolidWorks, while the structural analysis was
performed in ANSYS Workbench using the Static Structural method. The applied
loads were determined based on the weights of the machine components
distributed over several structural regions, including the worktable, gantry,
electrical housing, laser tube housing, inlet door, side door, and control panel.
The analyzed parameters consisted of Total Deformation, Equivalent (Von Mises)
Stress, Equivalent Elastic Strain, and Safety Factor. The simulation results
showed a maximum total deformation of 0.92889 mm, a maximum equivalent
stress of 184.56 MPa, and a maximum equivalent elastic strain of 9.3241 mm/mm.
The resulting stress remained below the material's yield strength, indicating that
the structure operated within the elastic region without experiencing permanent
deformation. Furthermore, the Safety Factor satisfied the required safety
criterion, demonstrating that the frame structure is capable of supporting the
entire load of the machine components. Based on these results, the recalculated
design provides a safe, reliable, and feasible structural support for the operation
of the 50 W CO: laser cutting machine.

Keywords: ANSYS, laser, cutting, analytic, structure
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