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LAMPIRAN 1 

 

Perhitungan Fraksi Volume Komposit 

Sebelum melakukan proses fabrikasi spesimen komposit hibrida serat kenaf 

bermatriks PP/PE, maka perlu dilakukan perhitungan massa serat dan matriks 

terlebih dahulu. Perbandingan fraksi volume serat  dan matriks adalah 30% : 70% 

dengan variasi perbandingan matriks PP : LDPE masing-masing 1 : 1, 2 : 1, dan 1 

: 2. 

Berikut ini adalah perhitungan yang digunakan untuk menentukan fraksi 

volume serat kenaf dan PP/PE komposit hibrid: 

Diketahui : 

Massa jenis serat kenaf   = 1,45 gr/cm3 

Massa jenis polypropilene   = 0,92  gr/cm3 

Massa jenis LDPE   = 0,94 gr/cm3 

Dimensi cetakan : Panjang (p) = 17 cm 

                     Lebar (l)  = 2 cm 

          Tebal (t)  = 0,4 cm 

Perbandingan frksi volume serat dan matriks 30% : 70% 

Fraksi perbandingan volume PP : LDPE masing-masing 1:1, 2:1, dan 1:2 

 

a. Fraksi Volume PP : LDPE (1 : 1) 

Volume cetakan, 𝑉𝑒   = p x l x t 

       = 17 cm x 2 cm x 0,4 

       = 13,6 cm3 

Volume matriks, 𝑉𝑚   = 
70 %

100
 x 13,6 cm3 

       = 9,52 cm3 

Volume serat kenaf, 𝑉𝑠  =  
30 %

100
 x 13,6 cm3 

       = 4,08 cm3 

Volume matriks PP, 𝑉𝑃𝑃  = 
1

2
 x 9,52 cm3 
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       = 4,76 cm3 

Volume matriks PE, 𝑉𝑃𝐸  = 
1

2
 x 9,52 cm3 

       = 4,76 cm3 

Massa serat kenaf, 𝑚𝑘𝑒𝑛𝑎𝑓  = 𝑉𝑘𝑒𝑛𝑎𝑓 x ⍴𝑘𝑒𝑛𝑎𝑓 

       = 4,08 cm3 x 1,45 gr/cm3 

       = 5.9 gr 

Masaa PP, 𝑚𝑃𝑃   = 𝑉𝑃𝑃 x ⍴𝑃𝑃 

       = 4,76 cm3 x 0,92 gr/cm3 

       = 4,37 gr 

Masaa LDPE, 𝑚𝐿𝐷𝑃𝐸   = 𝑉𝑃𝐸 x ⍴𝑃𝐸 

       = 4,76 cm3 x 0,94 gr/cm3 

       = 4,47 gr 

 

b. Fraksi Volume PP : LDPE (2 : 1) 

Volume cetakan, 𝑉𝑒   = p x l x t 

       = 17 cm x 2 cm x 0,4 

       = 13,6 cm3 

Volume matriks, 𝑉𝑚   = 
70 %

100
 x 13,6 cm3 

       = 9,52 cm3 

Volume serat kenaf, 𝑉𝑠  =  
30 %

100
 x 13,6 cm3 

       = 4,08 cm3 

Volume matriks PP, 𝑉𝑃𝑃  = 
2

3
 x 9,52 cm3 

       = 6,34 cm3 

Volume matriks PE, 𝑉𝑃𝐸  = 
1

3
 x 9,52 cm3 

       = 3,17 cm3 

Massa serat kenaf, 𝑚𝑘𝑒𝑛𝑎𝑓  = 𝑉𝑘𝑒𝑛𝑎𝑓 x ⍴𝑘𝑒𝑛𝑎𝑓 

       = 4,08 cm3 x 1,45 gr/cm3 

       = 5.9 gr 

Masaa PP, 𝑚𝑃𝑃   = 𝑉𝑃𝑃 x ⍴𝑃𝑃 
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       = 6,34 cm3 x 0,92 gr/cm3 

       = 5,83 gr 

Masaa LDPE, 𝑚𝐿𝐷𝑃𝐸   = 𝑉𝑃𝐸 x ⍴𝑃𝐸 

       = 3,17 cm3 x 0,94 gr/cm3 

       = 2,97 gr 

 

c. Fraksi Volume PP : LDPE (1 : 2) 

Volume cetakan, 𝑉𝑒   = p x l x t 

       = 17 cm x 2 cm x 0,4 

       = 13,6 cm3 

Volume matriks, 𝑉𝑚   = 
70 %

100
 x 13,6 cm3 

       = 9,52 cm3 

Volume serat kenaf, 𝑉𝑠  =  
30 %

100
 x 13,6 cm3 

       = 4,08 cm3 

Volume matriks PP, 𝑉𝑃𝑃  = 
1

3
 x 9,52 cm3 

       = 3,17 cm3 

Volume matriks PE, 𝑉𝑃𝐸  = 
2

3
 x 9,52 cm3 

       = 6,34 cm3 

Massa serat kenaf, 𝑚𝑘𝑒𝑛𝑎𝑓  = 𝑉𝑘𝑒𝑛𝑎𝑓 x ⍴𝑘𝑒𝑛𝑎𝑓 

       = 4,08 cm3 x 1,45 gr/cm3 

       = 5.9 gr 

Masaa PP, 𝑚𝑃𝑃   = 𝑉𝑃𝑃 x ⍴𝑃𝑃 

       = 3,17 cm3 x 0,92 gr/cm3 

       = 2,91 gr 

Masaa LDPE, 𝑚𝐿𝐷𝑃𝐸   = 𝑉𝑃𝐸 x ⍴𝑃𝐸 

       = 6,34 cm3 x 0,94 gr/cm3 

       = 5,95 gr 
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LAMPIRAN 2 

GRAFIK PENGUJIAN TARIK KOMPOSIT HIBRIDA 

SERAT KENAF/(PP : LDPE) 

1. PP : LDPE ( 1 : 1 ) 
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2. PP : LDPE ( 1 : 2 ) 
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3. PP : LDPE ( 2 : 1 ) 
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PENGUJIAN TARIK SERAT TUNGGAL 
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LAMPIRAN 3 

HASIL PERHITUMGAN PENGUJIAN KOMPOSIT HIBRIDA 

SERAT KENAF/(PP : LDPE) 

1. PP : LDPE ( 1 : 1 ) 

Perhitungan Sifat Tarik komposit Serat Kenaf/PP : LDPE (1 : 1) 

Spesimen Tebal Lebar Luas Area F (kgf) G F(N) 𝜎 (Mpa) L0 ΔL 𝜀 E (MPa) 

1 3,5 13,25 46,375 146,256 9,81 1434,771 30,93846598 57 7,42 0,1301754 977,3709318 

2 3,51 13,24 46,4724 156,119 9,81 1531,527 32,95563367 57 6,95 0,1219298 816,0169935 

3 3,68 13,11 48,2448 166,954 9,81 1637,819 33,9480885 57 9,05 0,1587719 1092,009619 

4 3,65 12,19 44,4935 159,232 9,81 1562,066 35,10773304 57 7,55 0,1324561 1089,352631 

Rata-Rata 33,2374803   0,135833 993,6875438 

Standar Deviasi 1,767079858   0,015947 112,5301022 

Coefficient of Variation (%) 5,316527734   11,74 11,3244956 
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2. PP : LDPE ( 2 : 1 ) 

Perhitungan Sifat Tarik komposit Serat Kenaf/PP : LDPE (2 : 1) 

Spesimen Tebal Lebar Luas Area F (kgf) G F(N) 𝜎 (Mpa) L0 ΔL 𝜀 E (MPa) 

1 3,51 13,29 46,6479 166,476 9,81 1633,13 35,00971233 57 6,55 0,1149123 1023,360822 

2 3,45 13,29 45,8505 154,148 9,81 1512,192 32,98092453 57 6,19 0,1085965 1044,395943 

3 3,4 13,18 44,812 170,505 9,81 1672,654 37,32602986 57 7,75 0,1359649 1012,65288 

4 3,64 13,17 47,9388 164,785 9,81 1616,541 33,72092856 57 6,55 0,1149123 985,688681 

Rata-Rata 35,10555557   0,119825 1026,803215 

Standar Deviasi 1,905399611   0,011956 24,42259765 

Coefficient of Variation (%) 5,427629845   9,977584 2,3785081 
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3. PP : LDPE ( 1 : 2 ) 

Perhitungan Sifat Tarik komposit Serat Kenaf/PP : LDPE (1 : 2) 

Spesimen Tebal Lebar Luas Area F (kgf) G F(N) 𝜎 (Mpa) L0 ΔL 𝜀 E (MPa) 

1 3,45 13,57 46,8165 136,472 9,81 1338,79 28,59654865 57 6,73 0,1180702 986,6847901 

2 3,55 13,17 46,7535 137,348 9,81 1347,384 28,818888 57 6,76 0,1185965 894,7040391 

3 3,61 13,57 48,9877 125,67 9,81 1232,823 25,16596411 57 7,59 0,1331579 713,6616688 

4 3,5 13,44 47,04 136,22 9,81 1336,318 28,408125 57 8,23 0,144386 844,6860329 

Rata-Rata 28,7077183   0,118333 940,6944146 

Standar Deviasi 1,729114296   0,012661 113,8753907 

Coefficient of Variation (%) 6,02316867   10,69951 12,10546049 
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