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Lampiran A. Contoh Perhitungan 

1. Burn Off length (mm) 

T1-T0= Burn Off length 

 Ket: 

 T1 = Panjang awal 

 T0 = Panjang akhir 

 Burn off length ≈ ∆T 

2. Flash (mm3) ≈ V 

V = 𝜋r2 x ∆T 

Ket: 

V = volume tabung 

𝜋 = nilai 3,14 

r = jari jari lingkaran 

∆T ........................................................................................ = burn off length 

Contoh perhitungan 

V = 3,14 x 62 x 10  

V = 1130,4 

3. Kekuatan Tarik (MPa) 

 

a. σ = 
F 

A
 

b. A= π x  (D0 ÷2)
2 

 Ket: 

 F = Gaya yang diterima (dapat dilihat pada lampiran B.7) 

 A = Alas pada sampel (dapat dilihat pada lampiran B.6) 

𝜋 = nilai 3,14 

 D0 = Diameter awal sampel 

 Contoh perhitungan 

A = 3,14 x (12,01/2)2  

A = 113,2284 

 

σ =  
8,7 x 1000

113,2284
 

  

σ = 76,8 

4. Kalibrasi bar ke newton 

a. Ekstrapolasi 

y(n)= n1 + 
(n-n1)

(n
2 - n1

)
 x (n2 - n1) 

 Contoh perhitungan  
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y(40)=2116,75  + 
(40-30)

(45-30)
 x (4264 - 2116,75) 

  40 bar   = 3548,25 N 

 

5. Kalibrasi newton ke MPa ≈ (P) 

P = 
F

A
 

Ket 

P = Tekanan yang dihasilkan 

F  = Gaya hasil ekstrapolasi 

A = Diameter batang hidrolik (113,0972 mm2) 

 

 Contoh perhitungan 

P =  
3548,25

113,0972
 

P = 31,373 

6. Perhitungan efisiensi % 

e% = ( 
σ1

σ0
 ) x 100% 

Ket 

σ 1  .................................................................................. = Data hasil uji tarik 

σ 0
 = Data base metal uji tarik 

 

Contoh perhitungan 

Efisiensi kekuatan Tarik 

e % = 
92,6 

227,1 
 x 100% 

   = 41% 

 

7. Rata-rata efisiensi kekuatan Kekerasan 

e% = ( 
HV1

HV0
 ) x 100% 

Ket 

HV1  ...................................................................... = Data hasil uji kekerasan 

HV0
 ........................................................................................... = Data base metal uji kekerasan 

 

Contoh perhitungan 

e % = 
65,6 

83 
 x 100% 

   = 79% 
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Lampiran B. Data Penelitian 

B.1 Kekerasan Base Material Aluminium 6063 
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B.2 Komposisi Material Tembaga 
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B.3 Komposisi Material Aluminium 6063 
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B.4 Skema Penyambungan Sampel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B.5 Data Uji kekerasan (HV) 

 1 2 3 4 5 6 7 8 9 

1 50 45 46 55 48 50 49 40 50 

2 52 48 47 56 51 52 51 45 52 

3 58 53 49 59 55 54 52 50 53 

4 61 57 53 61 57 56 54 56 59 

5 50 60 61 64 67 68 70 70 67 

6 84 75 86 85 87 86 84 88 80 
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7 87 83 91 88 90 88 90 90 84 

8 90 87 96 92 95 92 92 92 93 

9 95 94 99 93 97 99 96 95 96 
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B.6 Data Sebelum Uji Tarik 

 

B.7 Data Sesudah Uji Tarik 
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B.8 Data SEM (scanning electron microscopy) 
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Lampiran C. Gambar Alat dan Bahan 

 

 

 

 

 

 

 

 

Gambar C.1 Bahan Aluminium dan Tembaga  

Gambar C.2 Ampelas              Gambar C.3 Aquades 

 

 

 

Gambar C.4 Etanol                                       Gambar C.5 gelas beker 
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Gambar C.6 Gelas ukur                                Gambar C.7 Gerinda 

Gambar C.8 Kain Polish                         Gambar C.9 Mesin Grinding 

 Gambar C.10 mesin bubut                Gambar C.11 Mesin Ui Kekerasan 
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        Gambar C.12 Mikroskop Optik                   Gambar C.13 Pasta Polish 

 

 

 

 

 

 

 

 

 

     Gambar C.14 Pipet                                     Gambar C.15 Tisu 

 

 

 

 

 

 

 

 

 

 

 Gambar C.16 Alat Friction welding                  Gambar C.17 Alat uji tarik 
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