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ABSTRAK

Pemanfaatan teknologi fiber laser cutting dalam industri manufaktur semakin luas
karena mampu menghasilkan potongan dengan presisi tinggi dan kecepatan proses
yang baik. Namun, penggunaan energi panas yang terfokus pada proses ini
berpotensi menimbulkan perubahan sifat mekanik dan struktur mikro material di
sekitar tepi potong, khususnya pada baja karbon rendah ASTM A36. Variasi daya
laser diduga menjadi faktor dominan yang memengaruhi terbentuknya heat affected
zone (HAZ) serta distribusi kekerasan dan fasa mikrostruktur, namun hubungan
pengaruh tersebut masih memerlukan kajian eksperimental yang lebih mendalam.
Penelitian ini bertujuan untuk menganalisis pengaruh variasi daya fiber laser
cutting terhadap nilai kekerasan dan karakteristik struktur mikro baja ASTM A36,
serta menentukan kondisi daya optimum berdasarkan hasil pengujian. Metode
penelitian yang digunakan adalah pendekatan eksperimental dengan
memvariasikan daya laser pada lima tingkat, yaitu 1100 W, 1200 W, 1300 W, 1400
W, dan 1500 W, sementara parameter proses lainnya dijaga konstan. Pengujian
kekerasan dilakukan menggunakan metode micro-Vickers hardness test pada zona
base metal (BM) dan heat affected zone (HAZ), sedangkan pengamatan struktur
mikro dilakukan melalui pengujian metalografi menggunakan larutan etsa Nital
2%. Hasil penelitian menunjukkan bahwa peningkatan daya laser memberikan
pengaruh nyata terhadap perubahan nilai kekerasan dan struktur mikro baja ASTM
A36. Nilai kekerasan cenderung meningkat pada zona HAZ seiring bertambahnya
daya laser, yang berkorelasi dengan terjadinya transformasi mikrostruktur berupa
perubahan morfologi butir dan kecenderungan pembentukan fasa yang lebih keras.
Daya laser tertentu menghasilkan keseimbangan antara kualitas tepi potong,
distribusi  kekerasan, dan stabilitas struktur mikro, sehingga dapat
direkomendasikan sebagai daya optimum untuk proses fiber laser cutting pada baja
ASTM A36.

Kata kunci: fiber laser cutting, daya laser, baja ASTM A36, kekerasan Vickers,
struktur mikro, HAZ.
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Mechanical Engineering Study Program, Faculty of Industrial Technology,
National Institute of Technology Malang
Email : adityanajib04@gmail.com

ABSTRACT

The use of fiber laser cutting technology in the manufacturing industry is
increasingly widespread because it is able to produce pieces with high precision and
good process speed. However, the focused use of heat energy in this process has the
potential to lead to changes in the mechanical properties and microstructure of
materials around the cutting edges, particularly in ASTM A36 low-carbon steel.
Variations in laser power are thought to be the dominant factors influencing the
formation of heat affected zones (HAZ) as well as the distribution of hardness and
microstructural phases, but these influences still require more in-depth
experimental studies. This study aims to analyze the effect of fiber laser cutting
power variations on the hardness value and microstructure characteristics of ASTM
A36 steel, as well as determine the optimal power conditions based on the test
results. The research method used is an experimental approach by varying the laser
power at five levels, namely 1100 W, 1200 W, 1300 W, 1400 W, and 1500 W, while
other process parameters are kept constant. Hardness testing was carried out using
the micro-Vickers hardness test method in the base metal zone (BM) and heat
affected zone (HAZ), while microstructure observation was carried out through
metallographic testing using Nital 2% etching solution. The results showed that the
increase in laser power exerted a noticeable influence on changes in the hardness
value and microstructure of ASTM A36 steel. The hardness value tends to increase
inthe HAZ zone as the laser power increases, which correlates with the occurrence
of microstructural transformations in the form of changes in grain morphology and
the tendency to form harder phases. A given laser power produces a balance
between cutting edge quality, hardness distribution, and microstructural stability, so
it can be recommended as the optimum power for fiber laser cutting processes in
ASTM A36 steel.

Keywords: fiber laser cutting, laser power, ASTM A36 steel, Vickers hardness,
microstructure, HAZ.
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