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ABSTRACT

Ahsanul Habib. 2023. Study of the Effect of Quenching Cooling Media Variations
and Holding Time in the Heat Treatment Process on the Hardness of AISI 1045
Steel. Thesis, Bachelor of Mechanical Engineering, Faculty of Science and
Technology, Nahdlatul Ulama University Sunan Giri. Main Supervisor Pelangi
Eka Yuwita. S.Si, M.Si. Supervising Assistant Rizka Nur Faila, S.T, M.T.

The development of the properties of a metal can be done by giving it a heat
treatment process. Cooling media quenching and holing time or holding time in
the heat treatment process greatly affect the quality of metal products after going
through the heat treatment process. The intended quality is mechanical properties
in the form of hardness. To be able to obtain good results in terms of hardness to
suit the needs, it is necessary to determine the quenching media and the holding
time in the heat treatment process. The purpose of this study was to determine the
effect of variations in quenching cooling media and holding time in the heat
treatment process on the hardness of AISI 1045 steel. This research was an
experimental study on a laboratory scale. The test specimens were AlSI 1045 steel
plates which were heat treated at austenitic temperature (920°C) for 20, 30 and
40 minutes, then quenched with a variety of cooling media, namely circulated air,
brine and SAE 15W-50 oil. Then testing was carried out using the Rockwell
Hardness test at five points of each specimen and the average value was taken to
express the hardness value of the material. The results of this study show that the
hardness value is caused by differences in holding time and cooling time. The
highest average hardness value was obtained at 40 minutes of holding time with a
salt ari quenching cooling medium of 110,32 HRB.where there was an increase
from the initial material hardness value of 25%.

Keywords: AISI 1045 steel, Holding time, Heat treatment, Wanting, Mechanical
properties, Quenching.

vii



ABSTRAK

Ahsanul Habib. 2023. Studi Pengaruh Variasi Media Pendingin Quenching Dan
Waktu Penahanan Pada Proses Heat Treatment Terhadap Kekerasan Baja AlSI
1045. Skripsi, S1 Teknik Mesin, Fakultas Sains dan Teknologi, Universitas
Nahdlatul Ulama Sunan Giri. Pembimbing Utama Pelangi Eka Yuwita. S.Si,
M.Si. Pembimbing Pendamping Rizka Nur Faila S.T, M.T.

Pengembangan sifat dari sebuah logam dapat dilakukan dengan cara memberikan
prosesheat treatment. Media pendingin quenching dan holing time atau waktu
penahanan pada proses heat treatment sangatlah berpengaruh pada kualitas hasil
logam setelah melalui proses perlakuan panas. Kualitas yang dimaksudkan adalah
sifat mekanis yang berupa kekerasan Untuk dapat memperoleh hasil yang baik
dalam hal kekerasan agar sesuai dengan kebutuhan maka perlu ditentukannya
media pendingin quenching dan waktu penahanan paa proses heat treatment.
Tujuan dari penelitian ini adalah untuk mengetahui pengaruh variasi media
pendingin quenching dan waktu penahanan pada proses heat treatment terhadap
kekerasan baja AISI 1045. Penelitian ini merupakan penelitian experiment dengan
skala labolatorium. Spesimen uji berupa pelat baja AlISI 1045 yang diberikan
perlakuan panas pada suhu austenisasi (920°C) dengan waktu penahanan selama
20 menit, 30 menit dan 40 menit, selanjutnya di quenching dengan variasi media
pendingin yaitu udara yang disirkulasikan, air garam dan oli SAE 15W-50.
Selanjutnya dilakukan pengujian menggunakan Rockwell Hardness test di lima
titik dari setiap spesimen dan diambil nilai rata — rata untuk menyatakan nilai
kekerasan material.. Hasil dari penelitian ini menunjukan nilai kekerasan yang
disebabkan perbedaan waktu penahanan dan waktu pendinginan. Nilai rata — rata
kekerasan paling tinggi di dapatkan pada waktu penahanan 40 menit dengan
media pendingin quenching ari. garam sebesar 110,32 HRB dimana terjadi
kenaikan dari nilai kekerasan awal material sebesar 25%.

Kata kunci: Baja AISI 1045, Holding time, Heat treatment, Media peningin, Sifat
mekanis, Quenching.
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