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LAMPIRAN 

Lampiran 1 Biodata Mahasiswa 

A. Identitas Diri 

 

B. Riwayat Pendidikan 

 

 
SD SMP SMA/K/MA 

PERGURUAN 

TINGGI 

Nama Institusi 
SDN 1 

Tamban 

SMPN 2 

Campurdarat 

SMKN 1 

Bandung 

Tulungagung 

Institut Teknologi 

Nasional Malang 

Program Studi    Teknik Mesin S1 

Tahun Masuk-

Lulus 
2007 - 2013 2013 - 2016 2016 - 2019 2019 - Sekarang 

 

  

1  Nama Lengkap        : Tuis Firnando Haryansyah  

2  Jenis Kelamin        : Laki-laki 

3  Program Studi       : Teknik Mesin S1 

4  NIM                       : 1911132 

5  
Tempat Tanggal :   

lahir 

Tulungagung, 05 Mei 2000 

6  Email                     : tuisfirnand@gmail.com 

7  No. tlp/HP             : 087766870037 
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Lampiran 2 Surat Keterangan Bimbingan Dosen Pembimbing 

• Surat Keterangan Dosen Pembimbing 1 
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• Surat Keterangan Dosen Pembimbing 2 
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Lampiran 3 Surat Izin Penelitian 

• Surat Izin Penelitian Politeknik Negeri Malang 
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• Surat Izin Penelitian Universitas Brawijaya Malang 
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Lampiran 4 Data Hasil Penelitian 

• Data pengujian impact 
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• Data pengujian bending 
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• Surat Lab Politeknik Negeri Malang 
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Lampiran 5 Data Perhitungan  

• Perhitungan komposisi komposit 

Pada proses pencetakan volume yang digunakan yaitu: 

➢ Volume cetakan pengujian impact 

Volume cetakan = P x L x T 

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

 = 21,46 cm³ 

➢ Volume cetakan pengujian bending 

Volume cetakan = P x L x T 

     = 14,5 cm x 3,5 cm x 0,9 cm 

  = 45,67 cm³ 

Berikut melakukan perhitungan fraksi volume pada setiap spesimen yang 

digunakan  

Diketahui : 

• Densitas serat daun nanas = 0,75 g/cm³ 

• Densitas resin polyester = 1,15 g/cm³ 

• Densitas titanium dioxide = 4,23 g/cm³ 

- Cetakan pengujian impact 

a. Komposisi variasi volume serat daun nanas 30% + 0% titanium 

dioxide + 70% resin polyester 

• 30% Volume Serat Daun Nanas 

 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

= 
30

100
 x 21,46 

= 6,43 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,75 x 6,43 

                                                             = 4,82 g 

Jumlah spesimen 9 = 9 x 4.82 
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                               = 43,38 g 

• 0 % Titanium dioxide 
0

100
 x 21,46 

= 0 g 

• Massa Titanium dioxide 
 = 4,23 x 0 

                                                              = 0  g 

• 70 % Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
70

100
 x 21,46 

= 15,02 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 15,02 

=  17,27 g 

b. Komposisi variasi volume serat daun nanas 30% + 5% titanium 

dioxide + 65% resin polyester 

• 30% Volume Serat Daun Nanas 

 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

= 
30

100
 x 21,46 

= 6,43 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,75 x 6,43 

                                                             = 4,82 g 

Jumlah spesimen 9 = 9 x 4.82 

                               = 43,38 g 

• 5 % Titanium dioxide 
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=
5

100
 x 21,46 

= 1,07 g 

• Massa Titanium dioxide 

 = 4,23 x 1,07 

                                                              = 4,52 g 

• 65% Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
65

100
 x 21,46 

= 13,94 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 13,94 

=  16,03 g 

c. Komposisi variasi volume serat daun nanas 30% + 10% titanium dioxide 

+ 60% resin polyester 

• 30% Volume Serat Daun Nanas 

 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

= 
30

100
 x 21,46 

= 6,43 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,75 x 6,43 

                                                             = 4,82 g 

Jumlah spesimen 9 = 9 x 4.82 

                               = 43,38 g 

• 10 % Titanium dioxide 

=
10

100
 x 21,46 

= 2,14 g 
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• Massa Titanium dioxide 

 = 4,23 x 2,14 

                                                              = 9,05 g 

• 60% Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
60

100
 x 21,46 

= 12,87 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 12,87 

=  14,80 g 

• Data pengujian Bending  

a. Komposisi Komposit Variasi Volume Serat 30% + 0% Titanium Dioxide + 

70% Resin polyester 

• 30% Volume Serat Daun Nanas 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

      = 
30

100
 x 45,67 

= 13,70 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

                                                    = 0,75 x 13,70 

                                                             = 10,27 g 

Jumlah spesimen 9 = 9 x 10,27 

                               = 92,43 g 

• 0 % Titanium dioxide 

= 
0

100
 x 45,67 

= 0 g 

• Massa Titanium dioxide 
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 = 4,23 x 0 

                                                              = 0 g 

• 70% Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
70

100
 x 45,67 

= 32,96 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 32,96 

= 37,90 g 

b. Komposisi Komposit Variasi Volume Serat 30% + 5% Titanium Dioxide + 

65% Resin polyester 

• 30% Volume Serat Daun Nanas 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

      = 
30

100
 x 45,67 

= 13,70 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

= 0,75 x 13,70 

= 10,27 g 

Jumlah spesimen 9 = 9 x 10,27 

                                    = 92,43 g 

• 5 % Titanium dioxide 

5

100
 x 45,67 

= 2,28 g 

• Massa Titanium dioxide 

 = 4,23 x 2,28 
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                                                             = 9,64 g 

• 65%Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
65

100
 x 45,67 

= 29,68 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 29,68 

=  34,13 g 

c. Komposisi Komposit Variasi Volume Serat 30% + 10% Titanium Dioxide + 

60% Resin polyester 

• 30% Volume Serat Daun Nanas 

Vf = 
𝑣𝑓

100
 x 𝑣𝑐 

      = 
30

100
 x 45,67 

= 13,70 

• Massa serat 

𝑊𝑓 = 𝑝 × 𝑣𝑓 

= 0,75 x 13,70 

= 10,27 g 

Jumlah spesimen 9 = 9 x 10,27 

                               = 92,43 g 

• 10% Titanium dioxide 

10

100
 x 45,67 

= 4,56 g 

• Massa Titanium dioxide 
 = 4,23 x 4,56 

                                                             = 19,28 g 
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• 60%Volume Resin Polyester 

 𝑣𝑚 = 𝑣𝑓 × 𝑣𝑐 

= 
60

100
 x 45,67 

= 27,40 

• Massa Matrik 

𝑤𝑚 = 𝑝 × 𝑣𝑚 

 = 1,15 x 27,40 

=  31,51 g 

 

➢ Perhitungan Pengujian Impact 

A. Perhitungan Hasil pengujian impact spesimen 0% titanium dioxide 

1. Spesimen 1  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 = 5,276 J  

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
5,276

149,5
  

  = 0,0352 J/mm²  

2. Spesimen 2  

Energi Impact  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 = 4,399 J  

 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
4,399

149,5
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  = 0,0294 J/mm²  

3. Spesimen 3  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 = 7,025 J  

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
7,025

149,5
  

  = 0,0496 J/mm²  

 

Harga Impact Rata-Rata Spesimen 100% Resin Polyester. 

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

𝑁
 

  = 
0,0352 +0,0294 +0,0469 

3
 

  = 0,0372 J/mm² 

 

B. Perhitungan Hasil pengujian impact spesimen 5% titanium dioxide  

1. Spesimen 1  

Energi Impact  

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 =  5,276 J 

Harga Impact  

HI = 
𝐸

𝐴
    

     = 
5,276

149,5
  

  = 0,0352 J/mm²  

2. Spesimen 2  

Energi Impact 
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E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 87° - Cos 90°)   

 = 2,642 J 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
2,642

149,5
  

  = 0,0176 J/mm²  

3. Spesimen 3  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 =  3,521 J 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
3,521 

149,5
  

  = 0,0235 J/mm²  

 Harga Impact Rata-Rata Spesimen 5% Titanium dioxide 

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

𝑁
 

  = 
0,0352 + 0,0176 + 0,0235 

3
 

  = 0,0255 J/mm² 

C. Perhitungan Hasil Pengujian Impact Spesimen 10% titanium dioxide  

1. Spesimen 1  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

 = 8,1 × 9,81 × 0,62 (Cos 87° - Cos 90°)   

 = 2,642 J  

Harga Impact  

HI = 
𝐸

𝐴
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  = 
2,642 

149,5
  

  = 0,0176 J/mm²  

2. Spesimen 2  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 =  3,521 J 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
 3,521 

149,5
  

  = 0,0235 J/mm²  

3. Spesimen 3  

Energi Impact 

E = m × g ×  R (Cos𝛽 - Cos 𝛼)  

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

 = 1,761 J 

Harga Impact  

HI = 
𝐸

𝐴
    

  = 
1,761 

149,5
  

  = 0,0117 J/mm²  

Harga Impact Rata-Rata Spesimen 10% titanium dioxide. 

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

𝑁
 

  = 
0,0176+0,0235+0,0117 

3
 

  = 0,0176 J/mm² 

➢ Perhitungan bending  

A. Perhitungan Hasil pengujian bending spesimen 0% titanium dioxide 

1. Spesimen 1 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
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= 
3 x 989,60 x 72,5

2 𝑥 35 𝑥 92  

= 37,96  Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3 989,60

4 x 35 x 93𝑥 2,67
 

= 4,17 Gpa 

2. Spesimen 2 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x 939,03 x 72,5

2 𝑥 35 𝑥 92  

= 36,02 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3  939,03

4 x 35 x 93𝑥 2,52
 

= 4.42 Gpa 

3. Spesimen 3 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x  902,77 x 72,5

2 𝑥 35 𝑥 92
 

= 36,63 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3 902,77

4 x 35 x 93𝑥 2,59
 

= 4,03 Gpa 

Rata- rata hasil perhitungan bending tegangan 

=
37,96 +36,02 +36,63

3
 

=36,20 Mpa 

Rata- rata hasil perhitungan benidng elastisitas 

=
4,17 +4,42+4,03

3
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= 4,20 Gpa 

B. Perhitungan Hasil pengujian bending spesimen 5% titanium dioxide 

1. Spesimen 1 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x 1468,04  x 72,5

2 𝑥 35 𝑥 92  

= 56,31 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3 1468,04

4 x 35 x 93𝑥 3,15
 

= 4,35 Gpa 

2. Spesimen 2 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x 1276,65 x 72,5

2 𝑥 35 𝑥 92  

= 48,97 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3  1276,65

4 x 35 x 93𝑥 3,06
 

= 4,04 Gpa 

3. Spesimen 3 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x  1105,83 x 72,5

2 𝑥 35 𝑥 92  

= 42,41 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3  1105,83

4 x 35 x 93𝑥 3,01
 

= 3,63 Gpa 

Rata- rata hasil perhitungan bending tegangan 
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=
56,31+48,97+42,41

3
 

=49,23 Mpa 

Rata- rata hasil perhitungan benidng elastisitas 

=
4,35+4,04+3,63

3
 

= 4,01 Gpa 

C. Perhitungan Hasil pengujian bending spesimen 10% titanium dioxide 

1. Spesimen 1 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x 1883,85 x 72,5

2 𝑥 35 𝑥 92  

= 72,26 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3  1883,85

4 x 35 x 93𝑥 3,71
 

= 3,70 Gpa 

2. Spesimen 2 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x 1676,98 x 72,5

2 𝑥 35 𝑥 92  

= 64,33 Mpa 

Eb=  
L³P

4bd³δ
 

= 
72,5 x3  1676,98

4 x 35 x 93𝑥 3,58
 

= 3,62 Gpa 

3. Spesimen 3 

𝜎𝑏 = 
3𝑃𝐿

2𝑏𝑑²
 

= 
3 x  1666 x 72,5

2 𝑥 35 𝑥 92  

= 63,91 Mpa 

Eb=  
L³P

4bd³δ
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= 
72,5 x3  1666

4 x 35 x 93𝑥 3,62
 

= 3,50 Gpa 

Rata- rata hasil perhitungan bending tegangan 

=
72,26+64,33+63,91

3
 

=66,83 Mpa 

Rata- rata hasil perhitungan benidng elastisitas 

=
3,70+3,62+3,50

3
 

= 3,61 Gpa 
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Lampiran 6 Dokumentasi Hasil Pengujian 

 

Perendaman serat daun nanas dengan NaOH 

 

Penimbangan titanium dioxide 

 

Pelumasan wax ke cetakan 
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Spesimen uji impact 0%, 5% dan 10% 

TiO2 

Spesimen hasil uji impact 0%, 5% dan 

10% TiO2 

  

Spesimen uji bending 0%, 5% dan 

10% TiO2 

Spesimen hasil uji bending 0%, 5% 

dan 10% TiO2 
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Lampiran 7 Alat Pengujian 

 

          

Alat uji impact                                        Alat uji bending 

 

Alat uji sem  
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Lampiran 8 Data Hasil Pengujian Sem 

 

Hasil pengujian sem titanium dioxide 0% 

 

Hasil pengujian sem titanium dioxide 5% 

 

Hasil pengujian sem titanium dioxide 10% 


