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Lampiran A. Contoh Perhitungan 

1. Perhitungan Ukuran Butir ImageJ 

a. Quenching & Partitioning 250ºC selama 5 Menit (QP250-5) 

Ukuran Butir 1 = 
116

47
 = 2,46 µm 

Ukuran Butir 2 = 
116

51
 = 2,27 µm 

Ukuran Butir 1 = 
116

50
 = 2,32 µm 

Rata-rata ukuran butir = 
2,46   2,27   2,32

3
 = 2,35 µm  

2. Perhitungan nilai rata-rata uji kekerasan (RHN) 

a. As Received 

As Received = 
104 106 106,2 105,3 104,2

5
 = 105,28 RHN  

b. Quenching & Partitioning 250ºC selama 5 Menit (QP250-5) 

QP250-5 = 
101,6 105,6 106 105,3 98,6

5
 = 103,44 RHN 

c. Quenching & Partitioning 250ºC selama 10 Menit (QP250-10) 

QP250-10 = 
97,6 95,6 105,2 106,3 103,2

5
 = 101,58 RHN 

d. Quenching & Partitioning 250ºC selama 15 Menit (QP250-15) 

QP250-15 = 
95,3 91,4 103,5 102,2 107,8

5
 = 100,04 RHN 

e. Quenching & Partitioning 325ºC selama 5 Menit (QP325-5) 
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QP325-5 = 
100,3 100,7 103,6 101,9  102,4

5
 = 101,78 RHN  

f. Quenching & Partitioning 325ºC selama 10 Menit (QP325-10) 

QP325-10 = 
98,1 101 102 101,4 103

5
 = 101,1 RHN  

g. Quenching & Partitioning 325ºC selama 15 Menit (QP325-15) 

QP325-15 = 
103,4 104,4 97,5 97,4 93,3

5
 = 99,2 RHN  

h. Quenching & Partitioning 400ºC selama 5 Menit (QP400-5) 

QP400-5 = 
109,4 108,7 109,3 109,7 104,6

5
 = 108,34 RHN 

i. Quenching & Partitioning 400ºC selama 10 Menit (QP400-10) 

QP400-10 = 
106,7 107,9 107,8 106,5 106,7

5
 = 107,12 RHN 

j. Quenching & Partitioning 400ºC selama 15 Menit (QP400-15) 

QP400-15 = 
105,1 105,7 108,4 106,3 105,1

5
 = 106,12 RHN 

 

3. Perhitungan Harga Impak (J/mm
2
)  

Luas Penampang = 2,5 mm x 8 mm = 20 mm
2
 

Harga Impak (HI) = 
Energi (J)

Luas Penampang (mm
2
)
 

a. As Received 

NQP = 
4,36 J

20 mm2 = 0,218 J/mm
2
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b. Quenching & Partitioning 250ºC selama 5 Menit (QP250-5) 

QP250-5 = 
13,81 J

20 mm2 = 0,6905 J/mm
2
  

c. Quenching & Partitioning 250ºC selama 10 Menit (QP250-10) 

QP250-10 = 
15,53 J

20 mm2 = 0,7765 J/mm
2
  

d. Quenching & Partitioning 250ºC selama 15 Menit (QP250-15) 

QP250-15 = 
16,84 J

20 mm2 = 0,842 J/mm
2
  

e. Quenching & Partitioning 325ºC selama 5 Menit (QP325-5) 

QP325-5 = 
16,40 J

20 mm2 = 0,82 J/mm
2
  

f. Quenching & Partitioning 325ºC selama 10 Menit (QP325-10) 

QP325-10 = 
17,71 J

20 mm2 = 0,8855 J/mm
2
  

g. Quenching & Partitioning 325ºC selama 15 Menit (QP325-15) 

QP325-15 = 
19,04 J

20 mm2 = 0,952 J/mm
2
  

h. Quenching & Partitioning 400ºC selama 5 Menit (QP400-5) 

QP400-5 = 
15,53 J

20 mm2 = 0,7765 J/mm
2
  

i. Quenching & Partitioning 400ºC selama 10 Menit (QP400-10) 

QP400-10 = 
16,84 J

20 mm2 = 0,842 J/mm
2
  

 



 

66 

j. Quenching & Partitioning 400ºC selama 15 Menit (QP400-15) 

QP400-15 = 
18,15 J

20 mm2 = 0,9075 J/mm
2
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Lampiran B. Data Penelitian 

1. Data Karakteristik Material Baja AISI 4140 

 

Gambar B.1 Sertifikat Baja AISI 4140  
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2. Data Hasil Uji Impak Menggunakan Metode Charpy 

 

Gambar B.2 Data Hasil Pengujian Impak  
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3. Menghitung Ukuran Butir dari Software ImageJ 

 

Gambar B.3 Ukuran Butir Software ImageJ 

 

4. Data Ukuran Butir Struktur Mikro Baja 4140 

Tabel B.1 Data Ukuran Butir Struktur Mikro Baja 4140 

Sampel Ukuran Butir (µm) Rata-rata Ukuran Butir (µm) 

QP250-5 

2,46 

2,35 2,27 

2,32 

QP250-10 

2,32 

2,16 2,10 

2,07 

QP250-15 

1,43 

1,54 1,57 

1,64 

QP325-5 

2,85 

2,64 2,23 

2,85 
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Sampel Ukuran Butir (µm) Rata-rata Ukuran Butir (µm) 

QP325-10 

1,54 

1,65 1,77 

1,66 

QP325-15 

1,40 

1,38 1,35 

1,41 

QP400-5 

2,10 

1,97 1,93 

1,90 

QP400-10 

1,49 

1,51 1,57 

1,47 

QP400-15 

1,22 

1,23 1,20 

1,28 

 

 

Tabel B.1 Tabel Lanjutan 



 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN C 

GAMBAR ALAT DAN BAHAN 
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Gambar C.1 Air  

 
Gambar C.2 Alat Pelindung Diri 

 
Gambar C.3 Alat Uji Impak 

 
Gambar C.4 Alat Uji Kekerasan 

 
Gambar C.5 Ampelas 

 
Gambar C.6 Aquades 

 
Gambar C.7 Baja AISI 4140 

 
Gambar C.8 Ember 
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Gambar C.9 Furnace  

 
Gambar C.10 Nabertherm Furnace  

 
Gambar C.11 Gelas Beker 

 
Gambar C.12 Hair Dryer 

 
Gambar C.13 Krusibel 

 
Gambar C.14 Larutan Asam Nitrat 

(HNO3) 
 

 
Gambar C.15 Mesin Grinding dan 

Polishing 

 
Gambar C.16 Metal Polish 
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Gambar C.17 Mikroskop Optik 

 
Gambar C.18 Oli 

 
Gambar C.19 Oven 

 
Gambar C.20 Tang Penjepit 

 
Gambar C.21 Thermogun 

 
Gambar C.22 WoolPolish 

  
Gambar C.23 Resin Gambar C.24 Katalis 


