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PENGARUH PARAMETER WAKTU PENDINGINAN TERHADAP 

KECACATAN DAN KEKUATAN TEKAN PADA PRODUK HANDLE BOX 

LOGICO MAXIMO 

Nanang Alfian 

Dr. Eng. Agung Premono, M.T. dan Dr. Siska Titik Dwiyati, M.T. 

ABSTRAK 

Penelitian ini dilakukan untuk mengetahui pengaruh parameter waktu pendinginan 

produk terhadap kecacatan pada produk yang dihasilkan serta pengaruh nilai kuat 

tekan produk. Penelitian ini dilakukan dengan metode eksperimen, yaitu dengan 

percobaan berulang kali dengan parameter injection dan suhu barrel tetap dengan 

perlakuan pengaturan parameter waktu pendinginan yang bervariasi yaitu 5 detik, 

10 detik, 15 detik, 20 detik, dan 25 detik untuk mengetahui waktu pendinginan yang 

efektif guna mendapatkan hasil produk yang optimal. Dari hasil penelitian yang 

telah dilakukan mendapatkan kesimpulan bahwa waktu pendinginan produk di 

dalam mold berpengaruh pada dimensi produk, cacat flash yang dihasilkan dan kuat 

tekan pada produk. Semakin lama waktu pendinginan maka akan berpengaruh pada 

dimensi produk, bisa membesar dan juga bisa mengecil. Kemudian semakin lama 

waktu pendinginan cacat flash yang timbul menjadi kecil tetapi nilai kuat tekan pada 

produk mengalami penurunan. Parameter waktu pendinginan yang mendapatkan 

hasil yang optimal yaitu pada 10 detik. 

Kata Kunci : Injection Molding, Waktu Pendinginan, Cacat, Kuat Tekan 
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EFFECT OF COOLING TIME PARAMETERS ON DEFECTS AND 

COMPRESSIVE STRENGTH OF PRODUCTS HANDLE BOX LOGICO 

MAXIMO 

Nanang Alfian 

Dr. Eng. Agung Premono, M.T. dan Siska Titik Dwiyati, S.Si., M.T. 

ABSTRACT 

This research was conducted to determine the effect of product cooling time 

parameters on defects in the resulting product as well as the effect of the product's 

compressive strength value. This research was carried out using an experimental 

method, namely by repeatedly experimenting with parameters injection and 

temperature barrel continue with the treatment of varying cooling time parameter 

settings, namely 5 seconds, 10 seconds, 15 seconds, 20 seconds, and 25 seconds to 

determine the cooling time effective way to obtain optimal product results. From 

the results of the research that has been carried out, it is concluded that the product 

cooling time inside mold effect on product dimensions, defects flash produced and 

the compressive strength of the product. The longer the cooling time, the more it 

will affect the dimensions of the product, it can get bigger and smaller. Then the 

longer the cooling time of the defect flash which arises becomes small but the 

compressive strength value of the product decreases. The cooling time parameter 

that obtains optimal results is 10 seconds. 

Keywords : Injection Molding, Cooling Time, Defects, Compressive Strength 

 

 

 

 

 

 

 

 



 

ix 

DAFTAR ISI 

LEMBAR PENGESAHAN UJIAN SKRIPSI ..........................................................i 

HALAMAN PENGESAHAN SKRIPSI ................................................................. ii 

LEMBAR PERNYATAAN ................................................................................... iii 

KATA PENGANTAR ............................................................................................. v 

ABSTRAK ............................................................................................................ vii 

ABSTRACT ........................................................................................................... viii 

DAFTAR ISI ...........................................................................................................ix 

DAFTAR GAMBAR ..............................................................................................xi 

DAFTAR TABEL ................................................................................................ xiii 

DAFTAR LAMPIRAN .........................................................................................xiv 

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

PENDAHULUAN.................................................................................................... 1 

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

1.2. Identifikasi Masalah .................................................................................. 3 

1.3. Batasan Masalah ........................................................................................ 4 

1.4. Rumusan Masalah ..................................................................................... 4 

1.5. Tujuan Penelitian ....................................................................................... 4 

1.6. Manfaat Penelitian ..................................................................................... 4 

BAB II ...................................................................................................................... 6 

LANDASAN TEORI ............................................................................................... 6 

2.1. Penelitian Relevan ..................................................................................... 6 

2.2. Plastik ........................................................................................................ 6 

2.2.1. Polypropylene (PP) ............................................................................ 9 

2.3. Injeksi Plastik (Injection Molding) .......................................................... 10 

2.3.1. Bagian-Bagian Mesin Injection Molding ......................................... 10 

2.3.2. Proses Kerja Mesin Injection Molding ............................................. 12 

2.4. Cetakan (Mold) ........................................................................................ 13 

2.5. Parameter Injection Molding ................................................................... 16 

2.5.1. Parameter Waktu Pendinginan Produk ............................................ 17 

2.6. Sistem Pendingin Mold............................................................................ 18 

2.7. Cacat Produk Pada Proses Injeksi ........................................................... 19 



 

x 

2.8. Uji Kuat Tekan ........................................................................................ 23 

BAB III................................................................................................................... 25 

METODE PENELITIAN ....................................................................................... 25 

3.1. Tempat dan Waktu Penelitian ................................................................. 25 

3.2. Metode Penelitian .................................................................................... 25 

3.3. Alat dan Bahan Penelitian ....................................................................... 25 

3.4. Diagram Alir Penelitian ........................................................................... 26 

3.5. Analisis Spesimen ................................................................................... 33 

3.5.1. Pengukuran Dimensi Spesimen........................................................ 33 

3.5.2. Pengukuran Dimensi Cacat Flash .................................................... 34 

3.5.3. Pengujian Kuat Tekan ...................................................................... 34 

3.6. Pengolahan Data ...................................................................................... 35 

BAB IV .................................................................................................................. 36 

HASIL PENELITIAN ............................................................................................ 36 

4.1. Langkah Kerja ......................................................................................... 36 

4.2. Analisis Hasil Penelitian.......................................................................... 37 

4.2.1. Analisis Spesimen yang Dihasilkan ................................................. 37 

4.2.2. Pengukuran Dimensi Spesimen........................................................ 42 

4.2.3. Pengukuran Dimensi Cacat Flash Yang Terjadi Pada Spesimen .... 47 

4.2.4. Pengujian Kuat Tekan ...................................................................... 52 

4.3. Pembahasan Hasil Penelitian ................................................................... 54 

BAB V .................................................................................................................... 56 

KESIMPULAN DAN SARAN .............................................................................. 56 

5.1. Kesimpulan .............................................................................................. 56 

5.2. Saran ........................................................................................................ 56 

DAFTAR PUSTAKA ............................................................................................ 57 

LAMPIRAN ........................................................................................................... 59 

 

 

 

 



 

xi 

DAFTAR GAMBAR 

Gambar 2.1. Biji Plastik ........................................................................................... 6 

Gambar 2.2. Mesin Injeksi Plastik (Injection Molding) ......................................... 10 

Gambar 2.3. Bagian-Bagian Mesin Injection Molding .......................................... 10 

Gambar 2.4. Proses Kerja Mesin Injection Molding .............................................. 12 

Gambar 2.5. Cetakan (Mold) .................................................................................. 14 

Gambar 2.6. A. Mold 2 Plate, B. Mold 3 Plate...................................................... 14 

Gambar 2.7. Komponen-Komponen Mold............................................................. 15 

Gambar 2.8. Monitor Mesin Injection Molding ..................................................... 17 

Gambar 2.9. Parameter Cooling Time .................................................................... 17 

Gambar 2.10. Saluran Sirkulasi Pendingin Mold ................................................... 18 

Gambar 2.11. Alat Pengatur Suhu Mold ................................................................ 19 

Gambar 2.12. Cacat Short Shot .............................................................................. 20 

Gambar 2.13. Cacat Sink Mark .............................................................................. 21 

Gambar 2.14. Cacat Warping ................................................................................. 21 

Gambar 2.15. Cacat Pin Mark................................................................................ 22 

Gambar 2.16. Cacat Flash ...................................................................................... 23 

Gambar 2.17. Cacat Burn Mark ............................................................................. 23 

Gambar 2.18. Simulasi Pengujian Kuat Tekan ...................................................... 24 

Gambar 3.1. Diagram Alir Penelitian .................................................................... 26 

Gambar 3.2. Mesin Injection Molding BOY 50T2 ................................................ 28 

Gambar 3.3. Mold Handle Box Logico Maximo .................................................... 28 

Gambar 3.4. Sistem Pendingin ............................................................................... 28 

Gambar 3.5. Biji Plastik Polypropylene (PP)......................................................... 28 

Gambar 3.6. Parameter Injection ........................................................................... 29 

Gambar 3.7. Parameter Suhu Barrel ...................................................................... 29 

Gambar 3.8. Parameter Waktu Pendinginan 5 Detik ............................................. 30 

Gambar 3.9. Parameter Waktu Pendinginan 10 Detik ........................................... 30 

Gambar 3.10. Parameter Waktu Pendinginan 15 Detik ......................................... 31 

Gambar 3.11. Parameter Waktu Pendinginan 20 Detik ......................................... 31 

Gambar 3.12. Parameter Waktu Pendinginan 25 Detik ......................................... 32 

Gambar 3.13. Gambaran Produk Handle Box Logico Maximo ............................. 32 



 

xii 

Gambar 3.14. Cacat Flash ...................................................................................... 33 

Gambar 3.15. Jangka Sorong Digital ..................................................................... 33 

Gambar 3.16. Contoh Pengukuran Menggunakan Video Measuring Machine ..... 34 

Gambar 3.17. Push and Pull .................................................................................. 34 

Gambar 4.1. Titik Ukur Dimensi ........................................................................... 42 

Gambar 4.2. Selisih Dimensi Sisi 1 ....................................................................... 43 

Gambar 4.3. Selisih Dimensi Sisi 2 ....................................................................... 44 

Gambar 4.4. Selisih Dimensi Sisi 3 ....................................................................... 45 

Gambar 4.5. Selisih Dimensi Sisi 4 ....................................................................... 46 

Gambar 4.6. Titik Cacat Flash Yang Diukur ......................................................... 47 

Gambar 4.7. Diagram Hasil Ukur Cacat Flash Titik Ke-1 .................................... 48 

Gambar 4.8. Diagram Hasil Ukur Cacat Flash Titik Ke-2 .................................... 49 

Gambar 4.9. Diagram Hasil Ukur Cacat Flash Titik Ke-3 .................................... 50 

Gambar 4.10. Diagram Hasil Ukur Cacat Flash Titik Ke-4 .................................. 51 

Gambar 4.11. Diagram Hasil Ukur Cacat Flash Titik Ke-5 .................................. 52 

Gambar 4.12. Grafik Rata-Rata Hasil Pengukuran Kuat Tekan Pada Produk 

Handle Box Logico Maximo................................................................................... 54 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 

DAFTAR TABEL 

Tabel 2.1. Pengaplikasian Penggunaan Thermoplastic ............................................ 7 

Tabel 2.2. Pengaplikasian Penggunaan Thermosetting Plastic ................................ 8 

Tabel 2.3. Sifat-sifat Polypropylene......................................................................... 9 

Tabel 3.1. Contoh Tabel Pengolahan Data............................................................. 35 

Tabel 4.1. Hasil Spesimen dengan Waktu Pendinginan 5 Detik............................ 37 

Tabel 4.2. Hasil Spesimen dengan Waktu Pendinginan 10 Detik.......................... 38 

Tabel 4.3. Hasil Spesimen dengan Waktu Pendinginan 15 Detik.......................... 39 

Tabel 4.4. Hasil Spesimen dengan Waktu Pendinginan 20 Detik.......................... 40 

Tabel 4.5. Hasil Spesimen dengan Waktu Pendinginan 25 Detik.......................... 41 

Tabel 4.6. Hasil Ukur Dimensi Sisi 1 .................................................................... 43 

Tabel 4.7. Hasil Ukur Dimensi Sisi 2 .................................................................... 44 

Tabel 4.8. Hasil Ukur Dimensi Sisi 3 .................................................................... 45 

Tabel 4.9. Hasil Ukur Dimensi Sisi 4 .................................................................... 46 

Tabel 4.10. Hasil Pengukuran Cacat Flash Titik Ke-1 .......................................... 47 

Tabel 4.11. Hasil Pengukuran Cacat Flash Titik Ke-2 .......................................... 48 

Tabel 4.12. Hasil Pengukuran Cacat Flash Titik Ke-3 .......................................... 49 

Tabel 4.13. Hasil Pengukuran Cacat Flash Titik Ke-4 .......................................... 50 

Tabel 4.14. Hasil Pengukuran Cacat Flash Titik Ke-5 .......................................... 51 

Tabel 4.15. Hasil Pengujian Kuat Tekan ............................................................... 53 

 

 

 

 

 

 

 

 

 



 

xiv 

DAFTAR LAMPIRAN 

Lampiran 1. Proses Pembuatan Produk ................................................................. 59 

Lampiran 2. Surat Permohonan Peminjaman Alat ................................................. 60 

Lampiran 3. Pengukuran Cacat Flash Menggunakan VMM ................................. 61 

Lampiran 4. Pengukuran Kuat Tekan Dengan Push and Pull ............................... 62 

Lampiran 5. Kunjungan ke PT IMC Tekno Indonesia ........................................... 63 

 


