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ABSTRAK

Penelitian ini difokuskan untuk menginvestigasi pengaruh teknik Single Quenching
dan Double Quenching terhadap sifat mekanis material SKD 61, terutama dalam
konteks kekuatan pada uji bending dan kekerasan pada uji Brinell. Metode
penelitian melibatkan pemanasan spesimen SKD 61 hingga 1000°C selama 15
menit, kemudian didinginkan menggunakan media oli dan udara. Hasil penelitian
menunjukkan bahwa teknik Single Quenching dengan media oli meningkatkan
kekuatan bending dari 406,89 N/mm? menjadi 435,84 N/mm? dan kekerasan dari
255 HB menjadi 315 HB. Teknik Single Quenching dengan udara meningkatkan
kekuatan bending menjadi 410,88 N/mm? dan kekerasan menjadi 290 HB.
Sementara itu, teknik Double Quenching dengan kombinasi media oli dan udara
menghasilkan kekuatan bending sebesar 430,08 N/mm? dan kekerasan sebesar 305
HB. Temuan ini mengimplikasikan bahwa pemilihan media quenching yang tepat
dapat mengoptimalkan sifat mekanis SKD 61, yang sangat penting untuk aplikasi
industri yang membutuhkan kombinasi ketangguhan dan kekuatan yang tinggi.

Kata Kunci: SKD 61, Single Quenching, Double Quenching, uji bending,
kekerasan Brinell, sifat mekanis, perlakuan panas, media pendingin.
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ABSTRACT

This study focuses on investigating the effects of Single Quenching and Double
Quenching techniques on the mechanical properties of SKD 61 material,
particularly in the context of bending strength and Brinell hardness tests. The
research methodology involved heating SKD 61 specimens to 1000°C for 15
minutes, followed by cooling using oil and air media. The results indicated that the
Single Quenching technique with oil increased the bending strength from 406.89
N/mm? to 435.84 N/mm? and the hardness from 255 HB to 315 HB. The Single
Quenching technique with air increased the bending strength to 410.88 N/mm? and
the hardness to 290 HB. Meanwhile, the Double Quenching technique with a
combination of oil and air media resulted in a bending strength of 430.08 N/mm?
and a hardness of 305 HB. These findings imply that the appropriate selection of
quenching media can optimize the mechanical properties of SKD 61, which is
crucial for industrial applications requiring a combination of toughness and high
strength.

Keywords: SKD 61, Single Quenching, Double Quenching, bending test, Brinell
hardness, mechanical properties, heat treatment, cooling media.

viii



DAFTAR ISI

LEMBAR PERSETUJUAN ......cooooiiiiiiiiii s i
LEMBAR PENGESAHAN .......cooooiiii s i1
LEMBAR PERNYATAAN ..ot v
KATA PENGANTAR ..ottt v
ABSTRAK ... il
ABSTRACT ..o viii
DAFTAR IS ...t ix
DAFTAR GAMBAR ........ooiiiiiiiii e xii
DAFTAR TABEL .......oooiiiiiiiiiiei et Xiii
DAFTAR GRAFIK .....cooiiiiiiiiiiiii et Xiv
DAFTAR SYMBOL ...t e XV
BAB I PENDAHULUAN .......ccociiiiiiiii s 1
1.1. Latar Belakang Masalah ............cccovviiiiiiiiiiic e 1
1.2. Rumusan Masalah ... 2
1.3. Tujuan Penelitian .........cccceoiiiiiiiiiiic e 3
1.4. Batasan Masalah ..o 3
1.5. Manfaat Penelitian...........ccocveiiiiiiiiiiiic e 3
1.6.Sistematika PenuliSan..........cccoiiiiiiiiiiiiii e 4
BAB II LANDASAN TEORI ..ot 6
2.1.BaJa SKD 61 ..o 6
2.2. Perlakuan Panas (Heat Treatment) ............c.cccocueiiiiiiiiiciieese e 7
2.2.1. HAVAENING ... 8
2.2.2. QUENCHING ... 8

1X



2.2.3. Penahanan Suhu Stabil (Holding Time) ............cccccocovvvviiiiiiinicninnenn, 10

2.3. Pengujian Bending ..........ccccoviiiiiiiiiiiiici e 11
2.3.1 Uji Bending Tiga Titik (Three Point Bending Test)..........c..cccccouvrnnn. 12
2.4. Pengujian Kekerasan (Brinell) ........ccccouveiiiiiiiiiiiiiiicnec e 12
2.5. Standar PengUian ..........ccoiveiiiiiiieiic e 13
2.5. 1 ASTM E290 ..ot 13
2.52ASTM ELO oot 14
2.6. Hipotesis Penelitian ........cccooouviiiiiiiiiiie i 14
BAB III METODOLOGI PENELITIAN .......ccccooiiiiiii e 16
3.1. Diagram Alir Penelitian..........c.ccoociiiiiiiiiiiieiicceee e 16
3.2. Variabel Penelitian.........cccoeiiiiiiiiiiiiiniini e 19
3.2.1. Variabel bebas ........cccccviiiiiiiiiiii 19
3.2.2. Vagjabel TERISATMNY. . oS/ L LYY - QMR ... % e e 19
3.3. Bahan dan Alat ........ccccoooviiiiiiiiec s 19
A3.1Balkan... .. A A WEE ) N 20
332 AlAb. e e e e e 20
3.4. Desain Spesimen Penelitian ..........cccoccoiiriiiniiiiiciin e 22
3.4.1 Spesimen Uji Bending ...........cccooveiiniiiiiiiiience e 22
3.4.2 Spesimen Uji Brinell...........cccccooooiiiiiiiiiiiiieee e 23
3.4.3 Pembagian Spesimen Pengujian .........ccccoovvviiiiiiiiniiniisieiecc e 23
3.5. Langkah — Langkah Pengujian ..........ccccooeiiiiiiiiiiiiiiec e 24
3.6. Design of EXPEriment ............ccccuuvviiiiiiiiiiiiii e 28
BAB IV HASIL DAN PEMBAHASAN ......cooiiiiie e 29
4.1 Hasil Pengujian Bending ...........ccccooviiiiiiiiiiiiiicceeeee 29
4.2 Hasil Pengujian Brinell ...........cccccooviiiiiiiiiiiiiiiiiscc e 38
4.3 Pembahasan ..........cccooiuiiiiiiiiiie e 47



BAB V KESIMPULAN DAN SARAN ..o 49

5. T KeSIMPUIAN ..ot 49
ST SATAN i 50
DAFTAR PUSTAKA ...t 51
LAMPIRAN ...ttt 55

X1



DAFTAR GAMBAR

Gambar 2.1 Skema Uji Bending 3 TitiK .......ccoooveiiiiiiiiiiiiiiccececcee 12
Gambar 2.2 Kekerasan (Brinell)........ccocoviiiiiiiiiiii i 13
Gambar 3.1 Diagram Alir Penelitian .........c.cccoceiiiiiiiiiiiiie e 16
Gambar 3.2 Alat Uji Bending Test ........ccccooviiiiiiiiiiiiciicieee e 20
Gambar 3.3 Alat Uji Kekerasan (Brinell) .........cccocuooiiiiiiiiiiciiiiiiese e 21
Gambar 3.4 Maple Furnace (OVen) .........ccoceerieiiiieiie e 22
Gambar 3.5 Spesimen Uji Bending ..........cccocvviiiiiiniicic 23
Gambar 3.6 Spesimen Uji Brinell..........cccovciiiiiiiiiiiiiiiiiieee e 23
Gambar 3.8 Proses Pemotongan Spesimen Uji .......ccooveviiiiiieiinniinieseccseee 24
Gambar 3.9 Hasil Pemotongan Spesimen ...........ccecvvieeiiiniiiiciinineense e 24
Gambar 3.10 Pemanasan Maple Furnace................ccccoceueeiiiicniiiiiecsis e 25
Gambar 3.11 Proses QUenching..........c.c.cccocveiiiiiieiiiiies e 25
Gambar 3.12 Persiapan Mesin Bending ...........cccocvviiiininiiiiiniice e 26
Gambar 3.13 Proses Pengujian Bending ..........cccocoeviiiiiiiiiiiice, 26
Gambar 3.14 Persiapan Mesin Uji Kekerasan (Brinell).........cccccoovveiiiicnnenn. 27
Gambar 3.15 Proses Pembersihan Permukaan Material.............cccocoeiiniinnnnnn 27
Gambar 3.16 Proses Pengujian Kekerasan (Brinell) .........ccccococeviiiniiiiciiennnnnn. 27
Gambar 4.1 Hasil Bending Spesimen Non-Heat Treatment ...............cc...ccueen.... 31
Gambar 4.2 Hasil Bending Spesimen Single Quenching dengan Media Ol ...... 32

Gambar 4.3 Hasil Bending Spesimen Single Quenching dengan Media Udara.. 33
Gambar 4.4 Hasil Bending Spesimen Double Quenching Media Oli dan Udara 35

Gambar 4. 5§ Hasil Bending Spesimen Double Quenching Kedua Media Oli..... 36
Gambar 4.6 Hasil Brinell Spesimen Non Heat Treatment.................c.ccccevrnene. 39
Gambar 4.7 Hasil Brinell Single Quenching Media Oli...........c.ccocovvoviiiiiinnenn. 41
Gambar 4.8 Hasil Brinell Single Quenching Media Udara .............cccccevviennnnn. 42
Gambar 4.9 Hasil Brinell Double Quenching Media Oli dan Udara................... 44
Gambar 4. 10 Hasil Brinell Double Quenching Kedua Media Oli...................... 45

Xii



DAFTAR TABEL

Tabel 2.1 Material Properties SKD 61 ........cccceiiiiiiiiiiiiiiii e 7
Tabel 3. 1 Design Of EXPEriment...........ccccuuvieieiiiieiiiiiiiiee e 27
Tabel 4.1 Hasil Pengujian Bending Non-Heat Treatment ............ccccoceevvveiiinennnn 30
Tabel 4.2 Hasil Pengujian Bending Single Quenching Media Oli ....................... 31
Tabel 4.3 Hasil Pengujian Bending Single Quenching Media Udara................... 32
Tabel 4.4 Hasil Pengujian Bending Double Quenching Media Oli dan Udara .... 34
Tabel 4.5 Hasil Pengujian Bending Double Quenching Kedua Media Oli ......... 35
Tabel 4.6 Hasil Pengujian Brinell Non Heat Treatment ...........cccocceeviiieinnninnnne 38
Tabel 4.7 Hasil Pengujian Brinell Single Quenching Media Oli.............ccccveeuneee 40
Tabel 4.8 Hasil Pengujian Brinell Single Quenching Media Udara...................... 41
Tabel 4.9 Hasil Pengujian Brinell Double Quenching Media Oli dan Udara....... 43
Tabel 4.10 Hasil Pengujian Brinell Double Quenching Kedua Media Oli........... 44
Tabel 4.11 Design of EXPeriment ..........ccccovvviviiieiiiiinie e 47

xiii



DAFTAR GRAFIK

Grafik 4.1 Grafik Hasil Pengujian Bending 7est ...........cccccceviveiiiiniiieniieenin,
Grafik 4.2 Grafik Hasil Pengujian Brinell ............ccccccooeivviiiiiininiiiiccee

Xiv



DAFTAR SYMBOL

Symbol Keterangan Satuan
o Kekuatan Bending N/mm?
P Beban Tekan atau Gaya N
L Jarak dua titik tumpuan mm
w Lebar spesimen mm
T Tebal spesimen mm

BHN Brinell Hardness Number
P Beban yang diberikan Kg atau Kgf
D Diamter indentor mm
d Diameter bekas lekukan -
E Modulus Elastisitas N/mm?
M Momen Lentur Nmm
I Momen Inersia N/mm*
b Lebar mm
h Tinggi Mm
F Gaya N
Jarak dari Sumbu Netral ke Permukaan

c mm

Terluar

XV




