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LAJU KOROSI PADA BAJA S45C QUENCHING MENGGUNAKAN
SILICON OIL DAN ALUMINIUM OKSIDA

ILYA MUKSIN NAFI

ABSTRAK

Baja S45C merupakan baja karbon menengah yang banyak digunakan pada komponen
industri karena memiliki kombinasi kekuatan dan ketangguhan yang baik, namun
rentan terhadap korosi yang dapat menurunkan kualitas dan usia pakai material.
Penelitian terdahulu menunjukkan bahwa quenching dengan media konvensional
seperti air dan minyak kelapa justru dapat meningkatkan laju korosi, sementara
penelitian lain yang mengkaji media silicon oil, cashew nut shell liquid, dan crude
palm oil yang dikombinasikan dengan nanopartikel , Al,O; belum meninjau aspek
ketahanan korosinya. Penelitian ini bertujuan menganalisis laju korosi baja S45C hasil
quenching menggunakan silicon oil dan aluminium oksida. Penelitian dilakukan
secara kuantitatif eksperimental, menguji spesimen quenching silicon oil, quenching
silicon oil yang ditambah aluminium oksida, serta quenching silicon oil yang ditambah
aluminium oksida dan dilanjutkan tempering, menggunakan metode Potentiodynamic
Polarization, Chronoamperometry, dan Electrochemical Impedance Spectroscopy,
pada media air RO dan air laut. Hasil menunjukkan laju korosi menurun konsisten
seiring bertambahnya perlakuan, dari 0,089759 menjadi 0,013604 mmPY di air RO,
dan dari 1,7953 menjadi 0,12276 mmPY di air laut, disertai peningkatan resistansi
polarisasi dari 7010,097 menjadi 11463,5 Q di air RO. Hasil ini membuktikan
kombinasi silicon oil, aluminium oksida, dan tempering efektif menekan laju korosi

baja S45C dibandingkan tanpa perlakuan maupun dengan silicon oil saja.

Kata Kunci : baja S45C, quenching, silicon oil, aluminium oksida, laju korosi
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LAJU KOROSI PADA BAJA S45C QUENCHING MENGGUNAKAN
SILICON OIL DAN ALUMINIUM OKSIDA

ILYA MUKSIN NAFI

ABSTRACT

S45C steel is a medium carbon steel widely used in industrial components due to its
favorable combination of strength and toughness, yet it remains susceptible to
corrosion, which can reduce material quality and service life. Previous studies have
shown that quenching with conventional media such as water and coconut oil actually
increases the corrosion rate, while other studies examining silicon oil, cashew nut
shell liquid, and crude palm oil combined with, Al,05; nanoparticles have not yet
investigated their corrosion resistance. This study aims to analyze the corrosion rate
of S45C steel after quenching using silicon oil and aluminum oxide. The research was
conducted using a quantitative experimental method, testing specimens quenched in
silicon oil, silicon oil combined with aluminum oxide, and silicon oil combined with
aluminum oxide followed by tempering, using three electrochemical testing methods:
Potentiodynamic Polarization, Chronoamperometry, and Electrochemical Impedance
Spectroscopy, in RO water and seawater media. The results show that the corrosion
rate consistently decreased with additional treatment, from 0.089759 to 0.013604
mmPY in RO water, and from 1.7953 to 0.12276 mmPY in seawater, accompanied by
an increase in polarization resistance from 7010.097 to 11463.5 Q in RO water. These
results demonstrate that the combination of silicon oil, aluminum oxide, and tempering
effectively suppresses the corrosion rate of S45C steel compared to untreated

specimens and those treated with silicon oil alone.

Keywords: S45C steel, quenching, silicon oil, aluminum oxide, corrosion rate

viii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN SAMPUL 0
HALAMAN JUDUL [
HALAMAN PERNYATAAN KARYA SENDIRI I

HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN i

HALAMAN PENGESAHAN 1\
KATA PENGANTAR Y
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI Vi
TUGAS AKHIR DI REPOSITORI UMB Vi
ABSTRAK vii
ABSTRACT viii
DAFTAR ISI IX
DAFTAR TABEL Xii
DAFTAR GAMBAR xiii
BAB | 1
PENDAHULUAN 1
1.1 Latar Belakang 1
1.2 Rumusan Masalah 4
1.3 Tujuan Penelitian 4
1.4 Manfaat Penelitian 4
1.5 Ruang Lingkup dan Batasan Masalah 5
1.6 Sistematika Penulisan 5
BAB 11 6
TINJAUAN PUSTAKA 6
2.1 Penelitian Terdahulu 6

https://lib.mercubuana.ac.id



2.2 Landasan Teori
2.2.1 Baja
2.2.2 Baja S45C
2.2.3 Sifat Mekanik Baja
2.2.4 Struktur Mikro Baja
2.2.4 Silicon Oil
2.2.5 Aluminium Oksida (A1203)
2.2.6 Perlakuan Panas
2.2.7 Korosi
2.2.8 Mekanisme Korosi
2.2.9 Jenis-Jenis Korosi
2.2.10 Metode Elektrokimia
2.2.11 Electrochemical Workstation
2.2.12 Laju Korosi
2.2.13 Laju Difusi
2.2.14 Impedansi

BAB Il
METODOLOGI

3.1 Diagram Alir

3.2 Alat & Bahan
BL2. L ALBL. it
3.2.2 BANAN <.t

3.3 Persiapan Awal
3.3.1 Persiapan Bahan Uji.......ccccceiiiiiiiiiicsic e
3.3.2 Persiapan Bahan ..o

3.3.3 PeMBDUALAN LAIUTAN ©.vuvevieeet e

https://lib.mercubuana.ac.id

12

12

13

14

14

16

16

17

20

20

21

27

28

29

30

31

33

33

33

35

35

38

41



BAB IV
HASIL DAN PEMBAHASAN
4.1 Potentiodynamic Polarization
4.1.1 Potentiodynamic Polarization Media Air RO
4.1.2 Potentiodynamic Polarization Media Air Laut
4.2 Chronoamperometry
4.2.1 Chronoamperometry Media Air RO
4.2.2 Chronoamperometry Media Air RO
4.3 Electrochemical Impedance Spectroscopy (EIS)
4.3.1 Electrochemical Impedance Spectroscopy (EIS) Media Air RO
4.3.2 Electrochemical Impedance Spectroscopy (EIS) Media Air Laut
BAB V
PENUTUP
5.1 Kesimpulan
5.2 Saran

DAFTAR PUSTAKA

https://lib.mercubuana.ac.id

44

44

44

45

48

50

52

54

56

57

59

62

62

62

63

64

Xi



DAFTAR TABEL

Tabel 2. 1 Penelitian Terdahulu 8
Tabel 2. 2 Komposisi Baja S45C 13
Tabel 2. 3 Data Mekanik Baja S45C 13
Tabel 3. 1 Tabel Alat 35
Tabel 3. 2 Tabel Bahan 39

Tabel 4. 1 Tabel Hasil Pengujian Potentiodynamic Polarization Media AirRO 45
Tabel 4. 2 Tabel Hasil Pengujian Potentiodynamic Polarization Media Air Laut 48

Tabel 4. 3 Tabel Hasil Perhitungan Difusi Pengujian Chronoamperometry Media Air
RO 52

Tabel 4. 4 Tabel Hasil Perhitungan Difusi Pengujian Chronoamperometry Media Air
Laut 54

Tabel 4. 5 Tabel Hasil Pengujian Electrochemical Impedance Spectroscopy Media Air
RO 57

Tabel 4. 6 Tabel Hasil Pengujian Electrochemical Impedance Spectroscopy Media
Air Laut 59

xii

https://lib.mercubuana.ac.id



DAFTAR GAMBAR

Gambar 2. 1 Diagram phasa Fe — Fe3C 15
Gambar 2. 2 Contoh Uniform attack 21
Gambar 2. 3 Contoh Pitting Corrosion 22
Gambar 2. 4 Contoh Erosion Corrosion 23
Gambar 2. 5 Contoh Galvanis Corrosion 24
Gambar 2. 6 Contoh Stress Corrosion 25
Gambar 2. 7 Contoh Crecive Corrosion 26
Gambar 3. 1 Diagram Alir Penelitian 33
Gambar 3. 2 Gergaji Besin 35
Gambar 3. 3 Polishing Machine 35
Gambar 3. 4 Universil Oven 36
Gambar 3. 5 Tang Kombinasi 36
Gambar 3. 6 Electrochemical Worstatiin 36
Gambar 3. 7 Reference electrode 36
Gambar 3. 8 Counter Electrode 37
Gambar 3. 9 Tabung Reaksi 37
Gambar 3. 10 Magnetic String 37
Gambar 3. 11 Sarung Tangan 37
Gambar 3. 12 Pipette 38
Gambar 3. 13 Micro Pipette 38
Gambar 3. 14 Bottle Spray 38
Gambar 3. 15 Baja S45C 39
Gambar 3. 16 Amplas 39

Xiii

https://lib.mercubuana.ac.id



Gambar 3. 17 Lem Epoxy 39

Gambar 3. 18 Kabel Tembaga Inti Tunggal 39
Gambar 3. 19 Tisu 40
Gambar 3. 20 Cairan NaOH dan HCI dan Alcohol 70% 40
Gambar 3. 21 Sea Water 40
Gambar 3. 22 Air RO 40
Gambar 3. 23 Baja S45C Sebelum Insulating 41
Gambar 3. 24 Baja S45C Sesudah Insulating 41
Gambar 3. 25 Elektroda 42
Gambar 3. 26 Alcohol, NaOH dan HCI 43

Gambar 4. 1 Grafik Kurva Tafel Pengujian Potentiodynamic Polarization Media Air
RO xiii
Gambar 4. 2 Grafik Kurva Tafel Pengujian Potentiodynamic Polarization Media Air

Laut 49

Gambar 4. 3 Grafik Hasil Perhitungan Pengujian Chronoamperometry Media Air RO
52

Gambar 4. 4 Grafik Hasil Perhitungan Pengujian Chronoamperometry Media Air Laut
55

Gambar 4. 5 Grafik Hasil Nyquist Plot Pengujian Electrochemical Impedance
Spectroscopy Media Air RO 57

Gambar 4. 6 Grafik Hasil Nyquist Plot Pengujian Electrochemical Impedance
Spectroscopy Media Air Laut 60

Xiv

https://lib.mercubuana.ac.id




  F e − F e 3 C


  𝐀 𝐥 𝟐 𝐎 𝟑


  A  l 2  O 3


  A  l 2  O 3



