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Lampiran 3. Surat Ijin Penelitian  
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Lampiran 4. Data Hasil Pengujian  

• Data Hasil Pengujian Tarik 
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• Data Hasil Pengujian Impact 
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Lampiran 5. Data perhitungan  

• Perhitungan Komposisi Komposit 

• Volume Cetakan Pengujian Tarik 

V cetakan = P x L x T 

                   = 24,5 cm x 3 cm x 1 cm 

                   = 73,5 cm³ 

• Volume Cetakan Pengujian Impact 

V cetakan = P x L x T 

                   = 12,7 cm x 1,3 cm x 1,27 cm 

                   = 20,48 cm³ 

 Berikutnya melakukan perhitungan fraksi volume pada setiap variasi 

spesimen uji tarik dan uji impact yang akan digunakan : 

Diketahui : 

▪ Densitas serat ampas tebu = 0,5 gr/cm³ 

▪ Densitas resin epoxy  = 1,4 g/cm³ 

▪ Densitas zinc oxide  = 5,61 g/cm³ 

▪ Densitas alumina  = 4,1 g/cm³ 

 

• Fraksi Volume Komposit pengujian Tarik 

a. Komposisi Komposit Variasi Volume Serat 30% + 0% Zinc oxide + 10% 

Alumina + 60% Resin oxide  

• 30% Volume Serat Ampas Tebu 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

      = 
30

100
 x 73,5 

   = 22,05 

• Massa serat 
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𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,5 x 22,05 

                                                             = 11,02 g 

Jumlah spesimen 9 = 9 x 11,02 

                               = 99,18 g 

• 0 % Zinc oxide 

0

100
 x 73,5  

= 0 

• Massa Zinc oxide 

    = 5,61 x 0 

                                                            = 0 g 

• 10% Alumina 

10

100
 x 73,5  

             = 7,35 

• Massa Alumina    

= 4,1 x 7,35 

                                                              = 30,13 g 

• 60% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
60

100
 x 73,5 

= 44,1 

• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 44,1 

     =  61,74 g 

b. Komposisi Komposit Variasi Volume Serat 30% + 5% Zinc oxide + 10% 

Alumina + 55% Resin Epoxy 

• 30% Volume Serat ampas tebu 
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Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

      = 
30

100
 x 73,5 

          = 22,5  

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

        = 0,5 x 22,05 

= 11,02 g 

Jumlah spesimen 9 = 9 x 11,02 

                               = 99,18 g 

• 5 % Zinc oxide 
5

100
 x 73,5 

             = 3,6 

• Massa Zinc oxide 

 = 5,61 x 3,6 

                                              = 20,19 g 

• 10 % Alumina 

 
10

100
 x 73,5 

             = 7,35 

• Massa Alumina  

           = 4,1 x 7,35 

                                           = 30,13 g 

• 55% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

            = 
55

100
 x 73,5 

= 40,42 

• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 40,42 

=  56,58 g 
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c. Komposisi Komposit Variasi Volume Serat 30% + 10% Zinc oxide + 10% 

+ 50% Resin epoxy 

• 30% Volume Serat Ampas Tebu 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

        = 
30

100
 x 73,5 

= 22,05 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

         = 0,5 x 22,05 

= 11,02 g 

Jumlah spesimen 9 = 9 x 11,02 

                               = 99,18 g 

• 10 % Zinc oxide 

   
10

100
 x 73,5 

= 7,35 

• Massa Zinc oxide  

 = 5,61 x 7,35 

                                               = 41, 23 g 

• 10% Alumina  

     
10

100
 x 73,5 

     = 7,35 

• Massa Alumina  

       = 4,1 x 7,35 

                                       = 30,13 g 

• 50% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
50

100
 x 73,5 

= 36,75 
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• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 36,75 

=  51,45 g 

• Fraksi Volume Komposit pengujian Impak 

a. Komposisi Komposit Variasi Volume Serat 30% + 0% Zinc oxide + 10% 

Alumina + 60% Resin oxide  

• 30% Volume Serat Ampas Tebu 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

      = 
30

100
 x 20,48 

   = 6,14 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,5 x 6,14 

                                                             = 3,07 g 

Jumlah spesimen 9 = 9 x 3,07 

                               = 27,63 g 

• 0 % Zinc oxide 

0

100
 x 20,48  

= 0 

• Massa Zinc oxide 

    = 5,61 x 0 

                                                            = 0 g 

• 10% Alumina 

10

100
 x 20,48  

             = 2,04 
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• Massa Alumina    

= 4,1 x 2,04 

                                                              = 8,36 g 

• 60% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
60

100
 x 20,48 

= 12,28 

• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 12,28 

     =  17,19 g 

b. Komposisi Komposit Variasi Volume Serat 30% + 5% Zinc oxide + 10% 

Alumina + 55% Resin epoxy 

• 30% Volume Serat Ampas Tebu 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

      = 
30

100
 x 20,48 

          = 6,14 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

      = 0,5 x 6,14 

= 3,07 g 

Jumlah spesimen 9 = 9 x 3,07 

                               = 27,63 g 

• 5 % Zinc oxide 
5

100
 x 20,48 

             = 1,02 

• Massa Zinc oxide 

 = 5,61 x 1,02 

                                              = 5,72 g 
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• 10 % Alumina 

 
10

100
 x 20,48 

             = 2,04 

• Massa Alumina  

           = 4,1 x 2,04 

                                           = 8,36 g 

• 55% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

            = 
55

100
 x 20,48 

= 11,26 

• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 11,26 

=  15,76 g 

c. Komposisi Komposit Variasi Volume Serat 30% + 10% Zinc oxide + 10% 

+ 50% Resin epoxy 

• 30% Volume Serat Ampas Tebu 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐  

        = 
30

100
 x 20,48 

= 6,14 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

      = 0,5 x 6,14 

= 3,07 g 

Jumlah spesimen 9 = 9 x 3,07 

                               = 27,63 g 

• 10 % Zinc oxide   

            
10

100
 x 20,48 
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= 2,04 

• Massa Zinc oxide 

 = 5,61 x 2,04 

                                               = 11,44 g 

• 10% Alumina  

     
10

100
 x 20,48 

     = 2,04 

• Massa Alumina  

       = 4,1 x 2,04 

                                       = 8,36 g 

• 50% Volume Resin Epoxy 
 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
50

100
 x 20,48 

= 10,24 

• Massa Matrik 
𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,4 x 10,24 

=  14,33 g 

➢ Perhitungan Pengujian Impact 

A. Perhitungan Hasil pengujian impact spesimen 0% ZnO dan 10% Al2o3 

1. Spesimen 1  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 85° - Cos 90°)   

 = 50, 482 × 0,0871  

 = 4,396 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
4,396

149,5
  

  = 0,0294 J/mm²  
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2. Spesimen 2  

Energi Impact  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 66° - Cos 90°)   

 = 50, 482 × 0,406  

 = 20,495 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
20,495

149,5
  

  = 0,1370 J/mm²  

 

3. Spesimen 3  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 84° - Cos 90°)   

 = 50, 482 × 0,104  

 = 5, 250 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
5,250

149,5
  

  = 0,0351 J/mm²  

 

Harga Impact Rata-Rata Spesimen 100% Resin Polyester. 

 X =
𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 1 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 2 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 3

𝑁
 

  = 
0,0294 +0,1370 +0,0351 

3
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  = 
0,2015

3
 

  = 0,0671 

 

B. Perhitungan Hasil pengujian impact spesimen 5% ZnO dan 10% Al2o3 

1. Spesimen 1  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 82° - Cos 90°)   

 = 50, 482 × 0,139  

 = 7,016 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
7,016

149,5
  

  = 0,0496 J/mm²  

2. Spesimen 2  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 83° - Cos 90°)   

 = 50, 482 × 0,121  

 = 6,108 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
6,108

149,5
  

  = 0,0408 J/mm²  

3. Spesimen 3  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 88° - Cos 90°)   
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 = 50, 482 × 0,034  

 = 1,716 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
1,716

149,5
  

  = 0,0114 J/mm²  

 Harga Impact Rata-Rata Spesimen 5% Fly ash 

X =
𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 1 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 2 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 3

𝑁
 

  = 
0,0469 +0,0408 +0,0114 

3
 

  = 
0,0991

3
 

  = 0,0330 

 

 

C. Perhitungan Hasil Pengujian Impact Spesimen 10% ZnO dan 10% 

Al2o3 

1. Spesimen 1  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 88° - Cos 90°)   

 = 50, 482 × 0,034  

 = 1,716 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
1,716

149,5
  

  = 0,0114 J/mm²  
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2. Spesimen 2  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 86° - Cos 90°)   

 = 50, 482 × 0,069  

 = 3, 483 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
3,483

149,5
  

  = 0,0232 J/mm²  

3. Spesimen 3  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 85° - Cos 90°)   

 = 50, 482 × 0,0871  

 = 4,396 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
4,396

149,5
  

  = 0,0294 J/mm²  

Harga Impact Rata-Rata Spesimen 10% Fly ash. 

X =
𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 1 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 2 + 𝐻𝐼 𝑆𝑝𝑒𝑠𝑖𝑚𝑒𝑛 3

𝑁
 

  = 
0,0114 +0,0232 +0,0294 

3
 

  = 
0,064

3
 

  = 0,0213 
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Lampiran 6. Foto Dokumentasi Penelitian  

 

 

Perendaman serat ampas tebu 

 

 

Penjemuran serat ampas tebu 

 

 

Perendaman serat pada NaOH 

 

 

Pengayakan serbuk ZnO 

 

 

Penuangan resin epoxy  

 

 

Penimbangan ZnO 

 

 

Penimbangan Al2o3 

 

 

Penuangan hardener 
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Pengamplasan spesimen 

 

 

Spesimen uji impact 

 

 

Spesimen uji tarik 

 

 

Hasil uji impact 

 

 

Hasil uji tarik 

 

 

Pembuatan takik pada spesimen uji 

impact 

 


