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ABSTRAK 

Meningkatnya limbah plastik Polyethylene Terephthalate (PET) memerlukan 

teknologi daur ulang yang sesuai untuk UMKM dan Bank Sampah. Penelitian ini 

bertujuan merancang mesin injeksi plastik horizontal portabel, mengembangkan 

tiga alternatif desain, mengevaluasi desain menggunakan metode Design for 

Manufacturing and Assembly (DFMA), serta menghasilkan Detail Engineering 

Drawing (DED), Bill of Material (BOM), dan estimasi biaya rancang bangun. 

Metode penelitian yang digunakan meliputi analisis Design for Manufacturing 

(DFM) dan Design for Assembly (DFA), perhitungan Harga Pokok Produksi 

(HPP), serta evaluasi menggunakan kuesioner berdasarkan aspek portabilitas, 

kebutuhan pengguna, keamanan, kemudahan perawatan, dan biaya pembuatan. 

Hasil penelitian menunjukkan bahwa Opsi Desain 2 merupakan alternatif terbaik 

dengan 152 komponen, 31 proses manufaktur, 122 proses perakitan, serta 

memperoleh nilai evaluasi tertinggi sebesar 4,615. Penelitian ini menghasilkan 

desain akhir berupa model assembly tiga dimensi, Detail Engineering Drawing 

(DED), Bill of Material (BOM), dan estimasi biaya rancang bangun sebagai acuan 

dalam proses manufaktur dan perakitan mesin injeksi plastik horizontal portabel 

untuk mendukung pemanfaatan limbah plastik PET pada skala UMKM dan Bank 

Sampah. 

 

Kata kunci: Bill of Material (BOM), Design for Manufacturing and Assembly 

(DFMA), Mesin Injeksi Plastik, Polyethylene Terephthalate (PET), UMKM 
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3D MODELING OF A PORTABLE HORIZONTAL PLASTIC INJECTION 

MACHINE FOR RECYCLING HOUSEHOLD POLYETHYLENE 
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MANUFACTURING AND ASSEMBLY (DFMA) METHOD 
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ABSTRACT 

The increasing amount of Polyethylene Terephthalate (PET) plastic waste 

has created a need for appropriate recycling technology for Micro, Small, and 

Medium Enterprises (MSMEs) and waste banks. This study aims to design a 

portable horizontal plastic injection machine, develop three design alternatives, 

evaluate the designs using the Design for Manufacturing and Assembly (DFMA) 

method, and produce Detailed Engineering Drawings (DED), a Bill of Materials 

(BOM), and an estimated production cost. The research method includes Design 

for Manufacturing (DFM) and Design for Assembly (DFA) analyses, production 

cost estimation, and questionnaire-based evaluation covering portability, user 

requirements, safety, ease of maintenance, and manufacturing cost. The results 

indicate that Design Option 2 is the best alternative, consisting of 152 

components, 31 manufacturing processes, and 122 assembly processes, with the 

highest evaluation score of 4,615. The final output of this study includes a 3D 

assembly model, Detailed Engineering Drawings (DED), a Bill of Materials 

(BOM), and an estimated production cost, which can serve as technical 

references for the manufacturing and assembly of a portable horizontal plastic 

injection machine to support the recycling of PET plastic waste for MSMEs and 

waste banks. 

 

Keywords: Bill of Materials (BOM), Design for Manufacturing and Assembly 

(DFMA), Micro, Small, and Medium Enterprises (MSMEs), Polyethylene 

Terephthalate (PET), Plastic Injection Machine 



   

 

xi 
  

DAFTAR ISI 

LEMBAR PERSETUJUAN PEMBIMBING TUGAS AKHIR ......................... i 

LEMBAR PENGESAHAN TUGAS AKHIR ..................................................... ii 

LEMBAR PERNYATAAN KEASLIAN KARYA Error! Bookmark not defined. 

HALAMAN PERSEMBAHAN .......................................................................... iv 

KATA PENGANTAR .......................................................................................... vi 

ABSTRAK .......................................................................................................... viii 

ABSTRACT ........................................................................................................... ix 

DAFTAR ISI ......................................................................................................... xi 

DAFTAR TAB`EL ............................................................................................. xiii 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR LAMPIRAN ...................................................................................... xiii 

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

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

1.2 Identifikasi Masalah .................................................................................... 4 

1.3 Batasan Masalah .......................................................................................... 5 

1.4 Rumusan Masalah ....................................................................................... 6 

1.5 Tujuan Penelitian ......................................................................................... 6 

1.6 Manfaat Penelitian ....................................................................................... 7 

BAB II TIJAUAN PUSTAKA ............................................................................. 9 

2.1 Material Plastik ........................................................................................... 9 

2.2 Jenis Plastik ............................................................................................... 10 

2.3 Polyethylene Terephthalate (PET) ............................................................ 11 

2.4 Daur Ulang Plastik .................................................................................... 12 

2.5 Mesin Injeksi/Ekstrusi Plastik ................................................................... 12 

2.6 Komponen Utama Mesin Injeksi Plastik ................................................... 14 

2.7 Proses Manufaktur (Manufacturing) ......................................................... 23 

2.8 Proses Perakitan (Assembly) ...................................................................... 25 

2.9 SolidWorks ................................................................................................ 32 

2.10 Design for Manufacturing and Assembly (DFMA) ................................... 33 

2.11 Penelitian Sebelumnya .............................................................................. 35 

BAB III METODOLOGI PENELITIAN ......................................................... 38 

3.1 Tempat dan Waktu Penelitian ................................................................... 39 



   

 

xii 
  

3.2 Alat dan Bahan Penelitian ......................................................................... 39 

3.3 Diagram Alir Penelitian ............................................................................ 41 

3.4 Identifikasi Kebutuhan Pengguna ............................................................. 42 

3.5 Penetapan Spesifikasi Rancangan ............................................................. 44 

3.6 Pengembangan Konsep Desain ................................................................. 47 

3.7 Teknik dan Prosedur Pengumpulan Data .................................................. 53 

3.8 Pengelolahan Data ..................................................................................... 55 

3.9 Teknik Analisis Data ................................................................................. 62 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 64 

4.1 Analisis Design for Manufacturing and Assembly (DFMA) .................... 64 

4.2 Evaluasi Alternatif Desain ...................................................................... 115 

4.3 Pemilihan Desain Terbaik ....................................................................... 127 

4.4 Pengembangan Desain Akhir .................................................................. 129 

BAB V  KESIMPULAN DAN SARAN ........................................................... 130 

5.1 Kesimpulan .............................................................................................. 130 

5.2 Saran ........................................................................................................ 131 

DAFTAR PUSTAKA ........................................................................................ 133 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

xiii 
  

DAFTAR TAB`EL 

Tabel 2. 1  Jenis Plastik dan Kegunaanya ........................................................... 10 

Tabel 3.1  Spesifikasi Rancangan Mesin Injeksi Plastik ................................... 45 

Tabel 3.2  Kriteria Penilaian Alternatif Desain Menggunakan Kuesioner ........ 57 

Tabel 3.3  Pengujian Kuesioner ......................................................................... 58 

Tabel 3.4  Skala Penilaian .................................................................................. 60 

Tabel 4.1  Daftar Komponen Desain Mesin Opsi 1 ........................................... 64 

Tabel 4.2  Daftar Analisis Proses Manufaktur Desain Mesin Opsi 1 ................ 72 

Tabel 4.3  Daftar Analisis Proses Perakitan Desain Mesin Opsi 1 .................... 75 

Tabel 4.4  HPP Mesin Injeksi Plastik Horizontal Portabel Opsi 1 .................... 77 

Tabel 4.5  Daftar Komponen Desain Mesin Opsi 2 ........................................... 80 

Tabel 4.6  Daftar Analisis Proses Manufaktur Desain Mesin Opsi 2 ................ 87 

Tabel 4.7  Daftar Analisis Proses Perakitan Desain Mesin Opsi 2 .................... 89 

Tabel 4.8  HPP Mesin Injeksi Plastik Horizontal Portabel Opsi 2 .................... 91 

Tabel 4.9  Daftar Komponen Desain Mesin Opsi 3 ........................................... 93 

Tabel 4.10  Daftar Analisis Proses Manufaktur Desain Mesin Opsi 3 .............. 106 

Tabel 4.11  Daftar Analisis Proses Perakitan Desain Mesin Opsi 3 .................. 109 

Tabel 4.12  HPP Mesin Injeksi Plastik Horizontal Portabel Opsi 3 .................. 111 

Tabel 4.13  Perbandingan Jumlah Komponen pada Setiap Alternatif  

Desain ............................................................................................. 115 

Tabel 4.14  Perbandingan Jumlah Proses Manufaktur pada Setiap 

Alternatif Desain ............................................................................. 115 

Tabel 4.15  Perbandingan Jumlah Langkah Perakitan pada Setiap 

Alternatif Desain ............................................................................. 116 

Tabel 4.16  Hasil penilaian dari engineering ..................................................... 117 

Tabel 4.17  Hasil penilaian dari Praktisi I .......................................................... 118 

Tabel 4.18  Hasil penilaian dari Praktisi II ........................................................ 120 

Tabel 4.19  Hasil penilaian dari Pelaku UMKM I ............................................. 122 

Tabel 4.20  Hasil penilaian dari Pelaku UMKM II ............................................ 123 

Tabel 4.21  Rekapitulasi Hasil Penilaian dan Nilai Rata-Rata Responden ........ 125 

Tabel 4.22  Rekapitulasi Nilai Rata-Rata Setiap Alternatif Desain ................... 125 

Tabel 4.23  Perhitungan Nilai Akhir Alternatif Desain ..................................... 126 



   

 

xii 
 

DAFTAR GAMBAR 

Gambar 2.1  Contoh Produk Plastik ..................................................................... 9 

Gambar 2.2  Sampah Plastik PET ...................................................................... 11 

Gambar 2.3  Mesin Injeksi/Extrusi Plastik ......................................................... 13 

Gambar 2.4  Simulasi las SMAW ...................................................................... 27 

Gambar 2.5  Jenis Sambungan Las .................................................................... 28 

Gambar 2.6  Elemen-Elemen Profil Ulir ............................................................ 30 

Gambar 2.7  Sambungan baut ............................................................................ 31 

Gambar 2.8  Baut Penjepit ................................................................................. 31 

Gambar 3.1  Diagram Alir Penelitian ................................................................. 41 

Gambar 3.2  Desain Mesin Opsi 1 ..................................................................... 48 

Gambar 3.3  Desain Mesin Opsi 2 ..................................................................... 50 

Gambar 3.4  Desain Mesin Opsi 3 ..................................................................... 51 

Gambar 4.1  Desain Terpilih Hasil Evaluasi DFMA dan Kuesioner ............... 128 



   

 

xiii 
 

DAFTAR LAMPIRAN 

 

LAMPIRAN 1  Desain Mesin Injeksi Plastik Horizontal Portabel 

Terpilih .................................................................................... 137 

LAMPIRAN 2  Detail Engineering Drawing (DED) &  Bill Of Material 

(BOM) Desain Terpilih ............................................................ 138 

LAMPIRAN 3  Biodata Responden Engineer ................................................... 179 

LAMPIRAN 4  Dokumentasi Pengisian Kuesioner oleh Responden 

Engineer ................................................................................... 180 

LAMPIRAN 5  Biodata Responden Praktisi I ................................................... 181 

LAMPIRAN 6  Dokumentasi Pengisian Kuesioner oleh Responden 

Praktisi I ................................................................................... 182 

LAMPIRAN 7  Biodata Responden Praktisi II ................................................. 183 

LAMPIRAN 8  Dokumentasi Pengisian Kuesioner oleh Responden 

Praktisi II ................................................................................. 184 

LAMPIRAN 9  Biodata Responden UMKM I .................................................. 185 

LAMPIRAN 10  Dokumentasi Pengisian Kuesioner oleh Responden 

UMKM I .................................................................................. 186 

LAMPIRAN 11  Biodata Responden UMKM II ................................................. 187 

LAMPIRAN 12  Dokumentasi Pengisian Kuesioner oleh Responden 

UMKM II ................................................................................. 188 

LAMPIRAN 13  Dokumentasi Pemodelan 3D dengan menggukan 

Solidworks ................................................................................ 189 

LAMPIRAN 14  Detail Engineering Detail (DED) dengan menggukan 

Solidworks ................................................................................ 190 

 

 


