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ANALISIS PENGARUH VARIASI MEDIA PENDINGIN PROSES HEAT
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ABSTRAK

Baja AISI 4140 merupakan baja paduan yang banyak digunakan dalam aplikasi
teknik karena memiliki kombinasi kekuatan dan ketahanan aus yang baik. Salah
satu metode untuk meningkatkan sifat mekanik dan ketahanan korosi baja ini adalah
melalui proses perlakuan panas (heat treatment), khususnya quenching. Penelitian
ini bertujuan untuk menganalisis pengaruh variasi media pendingin terhadap
kekerasan dan ketahanan korosi baja AISI 4140 untuk aplikasi hydraulic cylinder
rods. Proses perlakuan panas dilakukan dengan pemanasan pada suhu 850°C
selama 60 menit menggunakan tungku listrik, kemudian dilanjutkan dengan proses
quenching menggunakan tiga jenis media pendingin, yaitu aquadest, oli SAE 10W-
40, dan larutan garam 5%. Setelah proses quenching, dilakukan pengujian struktur
mikro menggunakan mikroskop optik, pengujian kekerasan menggunakan metode
Vickers, serta uji korosi dengan metode weight loss dalam larutan NaCl 3,5%. Hasil
penelitian menunjukkan bahwa media larutan garam 5% menghasilkan kekerasan
tertinggi sebesar 762,4 HV dan laju korosi terendah sebesar 76,03 mpy. Hal ini
disebabkan oleh laju pendinginan yang lebih cepat sehingga membentuk struktur
martensit yang lebih banyak dan merata. Dengan demikian, larutan garam 5%
dinilai sebagai media pendingin paling efektif untuk meningkatkan sifat kekerasan

dan ketahanan korosi baja AISI 4140 pada aplikasi hydraulic cylinder rods.

Kata Kunci: Air suling, air garam, oli mesin, tungku listrik
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THE EFFECT OF COOLING MEDIA VARIATIONS DURING HEAT
TREATMENT ON THE CORROSION RESISTANCE AND HARDNESS OF
AISI 4140 STEEL FOR HYDRAULIC CYLINDER ROD APPLICATIONS
Tegar Firman Pamungkas

Supervisors: Drs. Sopiyan, M.Pd. and Drs. Syaripuddin, M.Pd.

ABSTRACT

AISI 4140 steel is a widely used alloy steel in engineering applications due to its
excellent combination of strength and wear resistance. One effective method to
enhance its mechanical properties and corrosion resistance is through heat
treatment, particularly quenching. This study aims to analyze the effect of different
quenching media on the hardness and corrosion resistance of AISI 4140 steel for
hydraulic cylinder rod applications. The heat treatment process was conducted by
heating the samples at 850°C for 60 minutes using an electric furnace, followed by
quenching in three types of media: distilled water, SAE 10W-40 oil, and 5% saline
solution. After quenching, the microstructure was examined using an optical
microscope, hardness was tested using the Vickers method, and corrosion resistance
was evaluated using the weight loss method in 3.5% NaCl solution. The results
showed that the 5% saline solution produced the highest hardness value of 762.4
HYV and the lowest corrosion rate of 76.03 mpy. This is attributed to the faster
cooling rate, which led to a greater and more uniform formation of martensitic
structure. Therefore, the 5% saline solution is considered the most effective
quenching medium to improve both hardness and corrosion resistance of AISI 4140

steel for hydraulic cylinder rod applications.

Keywords: Distilled Water, Saline Water, Engine Oil, Electric Furnace
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