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ABSTRAK

Baja S45C banyak dipakai untuk komponen teknik karena kandungan karbonnya yang
menengah, tapi sifat mekaniknya baru optimal setelah melalui perlakuan panas. Sayangnya,
media quenching yang selama ini umum dipakai, seperti air dan oli, kurang ramah lingkungan.
Karena itu, penelitian ini mencoba air kelapa tua yang dicampur serbuk ALOs dengan beberapa
variasi konsentrasi (0%, 0,01%, 0,05%, 0,1%, dan 0,5%) sebagai alternatif media pendingin
yang lebih ramah lingkungan. Baja dipanaskan sampai 850°C, ditahan selama 120 menit, lalu
di-quenching dan diuji lewat uji tarik, uji kekerasan Vickers, pengamatan struktur mikro, dan
analisis FTIR (Fourier Transform Infrared Spectroscopy). Hasilnya, quenching dengan air
kelapa saja ternyata sudah cukup meningkatkan kekuatan tarik dan kekerasan baja dibanding
kondisi tanpa perlakuan panas. Kekuatan tarik tertinggi didapat pada konsentrasi A:Os 0,05%
dengan nilai 578,88 MPa, sedangkan kekerasan tertinggi justru muncul di konsentrasi 0,01%
sebesar 513,42 HV. Menariknya, penambahan ALO; tidak selalu membuat hasilnya makin baik
pada konsentrasi 0,05%, kekerasannya justru menurun, kemungkinan karena partikel Al:Os
menggumpal sehingga proses pendinginan jadi tidak merata. Dugaan ini juga sejalan dengan
hasil pengamatan struktur mikro dan spektrum FTIR (Fourier Transform Infrared
Spectroscopy). Dari sini bisa disimpulkan bahwa air kelapa tua yang dicampur Al:Os punya
potensi sebagai media quenching alternatif, asalkan konsentrasinya dipilih dengan tepat agar
hasilnya optimal.

Kata kunci: Baja S45C, Quenching, Air kelapa, Al-Os, Sifat mekanik
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ABSTRACT

S45C steel is widely used in engineering components for its moderate carbon content, but its
mechanical properties only reach their full potential after heat treatment. Unfortunately, the
quenching media commonly used for this, water and oil, aren't particularly environmentally
friendly. This study therefore explores aged coconut water mixed with Al:Os powder at several
concentrations (0%, 0.01%, 0.05%, 0.1%, and 0.5%) as a greener alternative cooling medium.
The steel was heated to 850°C, held for 120 minutes, then quenched and tested through tensile
testing, Vickers hardness testing, microstructural observation, and FTIR analysis. The results
show that quenching with coconut water alone was already enough to improve tensile strength
and hardness compared to untreated steel. The highest tensile strength was recorded at an AL:Os
concentration of 0.05%, reaching 578.88 MPa, while the highest hardness appeared instead at
0.01%, at 513.42 HV. Interestingly, adding more Al:O; didn't always make things better—at
0.05%, hardness actually dropped, likely because the Al-Os particles agglomerated and made
the cooling process uneven. This is also consistent with the microstructural observations and
FTIR spectra. Overall, these findings suggest that Al2Os-enriched aged coconut water has real
potential as an alternative quenching medium, though getting the concentration right is key to
achieving optimal results.

Keywords: S45C steel, Quenching, Coconut water, Al, 0, Mechanical properties
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