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ABSTRAK 

 

Penelitian ini bertujuan untuk menganalisis kekuatan tarik dari Wood Plastic 

Composite (WPC) yang terbuat dari limbah plastik PVC dan PS dengan 

penambahan serat alam, yaitu serat sabut kelapa dan serat pelepah pisang. Upaya 

ini dilakukan sebagai bagian dari strategi pemanfaatan limbah plastik dan limbah 

pertanian untuk menghasilkan material ramah lingkungan yang memiliki sifat 

mekanik yang baik. Proses pembuatan spesimen dilakukan dengan metode hot press 

dan pengujian dilakukan sesuai standar ASTM D638 Tipe IV. Tujuh variasi 

komposisi campuran diuji untuk mengetahui pengaruh masing-masing terhadap 

kekuatan tarik, regangan, dan modulus elastisitas. Hasil pengujian menunjukkan 

bahwa komposisi terbaik terdapat pada campuran PVC 60%, PS 10%, serat sabut 

kelapa 15%, dan serat pelepah pisang 15% dengan tegangan tarik maksimum 

sebesar 79,1 MPa dan regangan rata-rata sebesar 0,042. Sementara itu, komposisi 

terendah kekuatannya terdapat pada campuran PVC 60%, PS 10%, dan serat sabut 

kelapa 30%. Penelitian ini membuktikan bahwa kombinasi dua jenis serat alam 

dalam komposisi yang seimbang mampu meningkatkan kekuatan tarik dan 

fleksibilitas material, serta dapat menjadi solusi inovatif dalam pengelolaan limbah 

plastik secara berkelanjutan. 

 

Kata Kunci: PVC, PS, Serat Sabut Kelapa,Serat Pelepah Pisang ,Uji Tarik. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 

 

 

DAFTAR ISI 
 

 

ANALISIS KUAT TARIK WOOD PLASTIK KOMPOSIT.......................1 

HALAMAN PENGESAHAN ...................................................................... i 

PERNYATAAN ORISINALITAS SKRIPSI .................................................2 

HALAMAN BERITA ACARA UJIAN .......................................................3 

MOTTO ......................................................................................................11 

KATA PENGANTAR ................................................................................12 

UCAPAN TERIMA KASIH ......................................................................13 

ABSTRAK ..................................................................................................15 

DAFTAR ISI ..............................................................................................16 

DAFTAR GAMBAR..................................................................................19 

DAFTAR TABEL ......................................................................................20 

BAB I  PENDAHULUAN ...........................................................................1 

1.1 Latar Belakang ........................................................................................1 

1.2 Rumusan Masalah ...................................................................................4 

1.3 Tujuan Masalah ......................................................................................4 

1.4 Batasan Masalah .....................................................................................4 

1.5 Manfaat Penelitian ..................................................................................5 

BAB II  TINJAUAN PUSTAKA .................................................................6 

2.1 Penelitian Terdahulu ...............................................................................6 

2.2 Serat Alam ..............................................................................................7 

2.3 Polimer atau Plastik ................................................................................8 

2.4 Jenis-jenis Plastik ....................................................................................9 

2.4.1 Polimer Thermoplastik.....................................................................9 



xvii 

 

 

2.4.2 Polimer ThermosettingPlastik ........................................................10 

2.5 Jenis Jenis Plastik .................................................................................11 

2.5.1 Polyethylene Terephthalate (PET) .................................................11 

2.5.2 High Density Polyethylene (HDPE) ..............................................12 

2.5.3 Polyvinyl Chloride (PVC) .............................................................12 

2.5.4 Low Density Polyethyene (LDPE) ................................................13 

2.5.5 Polypropylene (PP) ........................................................................13 

2.5.6 Polystyrene (PS) ............................................................................14 

2.5.7 Other ..............................................................................................14 

2.6 Jenis Bahan Yang Akan Digunakan Dalam Penelitian .........................15 

2.6.1 Polyvinyl Chloride (PVC) .............................................................15 

2.6.2 Polystyrene (PS) ............................................................................16 

2.6.3 Serat Serabut Kelapa ......................................................................17 

2.6.4 Serat Pelepah Pisang ..........................................................................18 

2.7 Ukuran Spesimen Standart ASTM D 638 Tipe IV ...............................18 

2.8 Jenis pengujian yang akan di gunakan ..................................................19 

2.8.1 Pengujian Tarik ..............................................................................19 

2.8.2 Design of Experiment (DOE) ........................................................21 

BAB III  METODE PENELITIAN ............................................................23 

3.1 Waktu Dan Tempat Pelaksanaan ..........................................................23 

3.2 Alat Dan Bahan ....................................................................................23 

3.2.1 Alat Dan Bahan Yang Digunakan .................................................23 

3.2.2 Bahan .............................................................................................26 

3.3 Proses Pembuatan Spesimen .................................................................27 

3.4 Proses Pengujian Sepesimen Uji Tarik : ...............................................29 

3.5 Analisis Data .........................................................................................29 



xviii 

 

 

3.6 Flow Chat Penelitian .............................................................................29 

BAB IV ANALISA DATA DAN PEMBAHASAN ..................................31 

4.1 Pengujian Tarik .....................................................................................31 

4.2 Uji Tegangan ........................................................................................35 

4.3 Hasil Historical Data Desain Of Experiment (DOE) ............................39 

4.3.1 Analisil Hasil Anova Beban Maksimal Uji Tarik ..............................39 

4.3.2 DOE Hasil Beban Maksimum Tegangan ...........................................40 

BAB V ........................................................................................................42 

KESIMPULAN DAN SARAN ..................................................................42 

5.1 KESIMPULAN ..............................................................................42 

5.2 SARAN ..........................................................................................42 

DAFTAR PUSTAKA .................................................................................43 

LAMPIRAN ...............................................................................................46 

Lampiran 1 ..................................................................................................46 

Lampiran 2 ..................................................................................................49 

Lampiran 3 ..................................................................................................51 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xix 

 

 

 

 

 

 

DAFTAR GAMBAR 
 

Gambar2. 1 Simbol dan Nomor Plastik .................................................................11 

Gambar2. 2 Plastik PET .........................................................................................11 

Gambar2. 3 Plastik HDPE......................................................................................12 

Gambar2. 4 Plastik PVC ........................................................................................12 

Gambar2. 5 Plastik LDPE ......................................................................................13 

Gambar2. 6 Plastik PP ...........................................................................................13 

Gambar2. 7 Plastik PS ...........................................................................................14 

Gambar2. 8 Plastik Other .......................................................................................15 

Gambar2. 9 Simbol Recycle PVCdan Pipa PVC ...................................................15 

Gambar2. 10 Recycle PS dan Kotak Berbahan PS ................................................16 

Gambar2. 11 Serat Sabut Kelapa ...........................................................................17 

Gambar2. 12 Serat Pohon Pelepah Pisang .............................................................18 

Gambar2. 13 Ukuran ASTM D 638 tipe IV ...........................................................19 

Gambar2. 14 Mesin Uji Tarik ................................................................................20 

Gambar3. 1 Mesin Hot Pres Plastik .......................................................................23 

Gambar3. 2 Desain Cetakan Spesimen ..................................................................26 

Gambar 4. 1 Spesimen Hasi Uji Tarik ...................................................................31 

Gambar 4. 2 Grafik Uji Tarik .................................................................................34 

Gambar 4. 3 Rata Rata Tegangan Tarik (Mpa .......................................................37 

Gambar 4. 4 Hasil anova uji beban maksimal........................................................39 

Gambar 4. 5 Anova Tegangan Tarik ......................................................................40 

file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836161
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836163
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836167
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836168
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836169
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836170
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836171
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836174
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836176
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836177
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836178
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836179
file:///C:/Users/user/Documents/SKRIPSI/SKRIPSI/skripsi%20baru/SKRIPSI%20VIDDODO%20AKHIR%20EPISODE%20TAMAT.docx%23_Toc205836180


xx 

 

 

 

 

 

DAFTAR TABEL 

Tabel 2. 1 Batas Temperatur Leleh [16] ................................................................... 9 

Tabel 2. 2 Karakteristik PVC [17] .......................................................................... 15 

Tabel 2. 3 Karakteristik Plastik PS[18] .................................................................. 16 

Tabel 2. 4 Karakteristik Sabut Kelapa .................................................................... 17 

Tabel 2. 5 Karakteristik Serat Pelepah Pisang [20] ................................................ 18 

Tabel 3. 1 Spesifikasi Hidrolik ............................................................................... 24 

Tabel 3. 2 Sepesifikasi Pompa Hidrolik ................................................................. 24 

Tabel 3. 3 Spesifikasi Heater .................................................................................. 25 

Tabel 3. 4 Komposisi Campuran Spesimen ........................................................... 28 

Tabel 4. 1Hasil Uji Tarik ........................................................................................ 34 

Tabel 4. 2 Tabel Hasil Uji Tegangan ...................................................................... 37 

Tabel 4. 3 Tabel Hasil Uji Regangan ..................................................................... 40 


