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Baja karbon rendah ST-37 merupakan material yang banyak digunakan dalam industri
manufaktur karena memiliki sifat mekanik yang baik, mudah dibentuk, mudah dilas, dan
ekonomis. Dalam proses fabrikasi, metode pemotongan yang digunakan dapat memengaruhi
karakteristik material, terutama pada komposisi kimia, mikrostruktur, dan kekerasan. Water-jet
cutting merupakan metode pemotongan non-termal yang tidak menghasilkan pengaruh panas
signifikan, sedangkan plasma cutting merupakan metode termal yang berpotensi membentuk
Heat Affected Zone (HAZ) sehingga dapat mengubah sifat material. Penelitian ini bertujuan
untuk menganalisis pengaruh metode pemotongan water-jet cutting dan plasma cutting
terhadap komposisi kimia, mikrostruktur, dan kekerasan baja karbon rendah ST-37. Penelitian
dilakukan secara eksperimental menggunakan spesimen baja ST-37 yang dipotong dengan
kedua metode tersebut, kemudian dilakukan pengujian komposisi kimia, pengamatan
mikrostruktur, dan pengujian kekerasan Vickers. Hasil penelitian menunjukkan bahwa water-
jet cutting mampu mempertahankan karakteristik awal material tanpa menghasilkan HAZ yang
signifikan, sedangkan plasma cutting menyebabkan terbentuknya HAZ yang memengaruhi
mikrostruktur serta meningkatkan nilai kekerasan pada daerah tepi hasil pemotongan.
Sementara itu, komposisi kimia material tidak mengalami perubahan yang signifikan pada
kedua metode pemotongan. Berdasarkan hasil penelitian dapat disimpulkan bahwa metode
pemotongan memberikan pengaruh terhadap karakteristik metalurgi baja karbon rendah ST-37.
Water-jet cutting lebih mampu mempertahankan sifat asli material, sedangkan plasma cutting
menghasilkan perubahan mikrostruktur dan kekerasan akibat pengaruh panas selama proses
pemotongan. Hasil penelitian ini diharapkan dapat menjadi referensi dalam pemilihan metode

pemotongan yang sesuai dengan kebutuhan proses manufaktur.

Kata kunci: Baja karbon rendah ST-37, water-jet cutting, plasma cutting, komposisi kimia,

mikrostruktur, kekerasan.
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SUMMARY

Mustamir, 2026. The Effect of Water-Jet and Plasma Cutting on Chemical Composition,
Microstructure, and Hardness Testing of ST-37 Low Carbon Steel. Undergraduate Thesis,
Bachelor of Mechanical Engineering Study Program, Faculty of Engineering, Lambung
Mangkurat University. Supervisor: Ir. Akhmad Syarief, S.T., M.T.

ST-37 low carbon steel is widely used in the manufacturing industry due to its good
mechanical properties, excellent weldability, good formability, and relatively low cost. In the
fabrication process, the cutting method can affect the material characteristics, particularly its
chemical composition, microstructure, and hardness. Water-jet cutting is a non-thermal cutting
process that does not generate significant heat, whereas plasma cutting is a thermal cutting
process that may produce a Heat Affected Zone (HAZ), resulting in changes to the material
properties. This study aimed to analyze the effects of water-jet cutting and plasma cutting on
the chemical composition, microstructure, and hardness of ST-37 low carbon steel. An
experimental method was employed by cutting ST-37 steel specimens using both cutting
methods, followed by chemical composition testing, metallographic observation using an
optical microscope, and Vickers hardness testing. The results indicate that water-jet cutting
preserves the original characteristics of the material without producing a significant HAZ, while
plasma cutting forms a HAZ that affects the microstructure and increases the hardness near the
cut edge. Meanwhile, the chemical composition of the material does not show any significant
changes after either cutting process. It can be concluded that the cutting method influences the
metallurgical characteristics of ST-37 low carbon steel. Water-jet cutting is more effective in
maintaining the original material properties, whereas plasma cutting causes changes in
microstructure and hardness due to thermal effects during the cutting process. The findings of
this study are expected to serve as a reference for selecting appropriate cutting methods in

manufacturing applications based on the desired metallurgical and mechanical properties.

Keywords: ST-37 low carbon steel, water-jet cutting, plasma cutting, chemical

composition, microstructure, hardness.
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