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Pembuatan Plastik dengan Penambahan Plastik Daur Ulang Menggunakan Proses 

Injection Molding (Using Recycled Plastic as Addition for Manufacturing in Injection 

Molding)

Yanuar Ferdianto

Jurusan Teknik Mesin, Fakultas Teknik, Universitas Jember

ABSTRACT

Plastic is a polymer that has unique properties and remarkable. Plastic waste is waste 
material made of plastic that are not used and no longer useful for human life.
The research method used is the Taguchi method. The final results of this study 
indicate that the addition of recycled plastic is very influential on the tensile strength 
of molded plastic. It is known that the composition factors and temperature factors
negatively affect tensile strength resulting in the injection molding process. The 
addition of recycled plastic composition tends to lower the tensile strength of the 
plastic, this is due to the elasticity of recycled plastic has decreased. High 
temperatures can cause shrinkage in molded plastic. Changes in pressure exerted not 
give any difference in tensile strength. Optimization of the response generated by
Minitab software shows that the highest tensile strength of 204,5 psi plastic, resulting
in the injection molding process conditions with a composition of 0% (recycling), a 
temperature of 180 ̊C and a pressure of 6.6 bar.

Key words : plastic, taguchi method, recycle plastic, injection molding.
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RINGKASAN

Pembuatan Plastik dengan Penambahan Plastik Daur Ulang Menggunakan 

Proses Injection Molding ; Yanuar Ferdianto, 081910101009 ; 2012: 75 halaman; 

Jurusan Teknik Mesin, Fakultas Teknik, Universitas Jember.

Plastik adalah suatu polimer yang mempunyai sifat-sifat unik dan luar biasa. 

Sampah plastik merupakan bahan buangan yang terbuat dari plastik yang sudah tidak 

terpakai dan tidak bermanfaat lagi bagi kehidupan manusia. Sampah plastik dapat 

menjadi berguna kembali setelah sampah plastik tersebut didaur ulang. Pemanfaatan 

plastik daur ulang dalam pembuatan kembali barang-barang plastik telah berkembang 

pesat. Hampir seluruh jenis limbah plastik (80%) dapat diproses kembali menjadi 

berbagai jenis barang walaupun harus dilakukan pencampuran dengan bahan baku 

baru dan additive untuk meningkatkan kualitas. Terdapat tiga jenis limbah plastik 

yang populer dan laku di pasaran yaitu polietilena (PE), high density polyethylene

(HDPE), dan polipropilena (PP).

Plastik tidak lepas dari cara-cara pengolahannya, salah satunya adalah injection 

molding, yaitu material plastik dalam bentuk bijih plastik diinjeksikan dalam cetakan 

yang kemudian mengalami proses pembekuan atau pengerasanya ke bentuk yang 

diinginkan terjadi dalam cetakan. Tujuan dari penelitian ini adalah (1) mengetahui 

pengaruh perbandingan komposisi plastik terhadap kekuatan tarik plastik (2) 

mengetahui pengaruh suhu pada proses injection molding terhadap kekuatan tarik

produk plastik (3) mengetahui pengaruh tekanan pada proses injection molding

terhadap kekuatan tarik produk plastik (4) mengetahui pengaturan parameter proses 

agar menghasilkan kekuatan tarik yang optimal . Pada penelitian ini digunakan jenis 

plastik polipropilena murni dan daur ulang, plastik murni dalam bentuk biji plastik 

dan plastik daur ulang dalam bentuk cacahan. Plastik dicetak dalam bentuk spesimen 

uji tarik, parameter yang digunakan yaitu komposisi, suhu, dan tekanan injeksi.

Masing-masing parameter menggunakan tiga level. Komposisi menggunakan tiga 

level yaitu, 0 % (daur ulang), 25 % (daur ulang), dan 50 % (daur ulang). Suhu 
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menggunakan tiga level yaitu, 180 ̊C, 190 ̊C, dan 200 ̊C. Tekanan menggunakan tiga 

level yaitu, 5,6 bar, 6,6 bar, dan 7,6 bar. Metode penelitian yang digunakan adalah 

metode taguchi.

Hasil akhir penelitian ini menunjukkan bahwa penambahan plastik daur ulang 

sangat berpengaruh terhadap kekuatan tarik plastik yang dicetak. Diketahui bahwa 

faktor komposisi dan faktor suhu sangat berpengaruh negatif terhadap kekuatan tarik 

yang dihasilkan pada proses injection molding. Penambahan komposisi plastik daur 

ulang cenderung menurunkan kekuatan tarik plastik, hal ini  dikarenakan elastisitas 

plastik daur ulang telah menurun. Suhu yang tinggi dapat mengakibatkan penyusutan 

pada plastik yang dicetak. Perubahan tekanan yang diberikan tidak memberikan 

adanya perbedaan kekuatan tarik. Dari optimasi respon yang dihasilkan oleh software 

minitab menunjukkan bahwa kekuatan tarik plastik tertinggi 204,5 psi, dihasilkan 

pada kondisi proses injection molding dengan komposisi 0 % (daur ulang), suhu 

180 C̊, dan tekanan 6,6 bar.
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SUMMARY

Using Recycled Plastic as Addition for Manufacturing in Injection Molding ; 

Yanuar Ferdianto, 081910101009; 2012: 75 pages, Department of Mechanical

Engineering, Faculty of Engineering, University of Jember.

       Plastic is a polymer that has unique properties and remarkable. Plastic waste is 

waste material made of plastic that are not used and no longer useful for human life. 

Plastic waste can be useful again after plastic waste is recycled. Use of recycled 

plastic in the manufacture of plastic goods back has been growing rapidly. Almost all 

types of plastic waste (80%) can be processed into a variety of goods though it should 

be done mixing the new raw materials and additives to improve quality. There are 

three types of plastic waste are popular and sell well in the market, namely 

polyethylene (PE), high density polyethylene (HDPE), and polypropylene(PP).

        Plastic can not be separated from the processing ways, one of which is injection 

molding, the plastic material in the form of ore plastic is injected into a mold and then 

undergo a process of freezing to forms the desired place in the mold. The purpose of 

this study were (1) determine the effect of composition ratio plastic the tensile 

strength plastic (2) determine the effect of temperature on the injection molding 

process of the tensile strength of plastic products (3) determine the effect of pressure 

on the injection molding process of the tensile strength of plastic products (4) 

determine the setting of process parameters in order to produce optimum tensile 

strength. This research used the type of pure polypropylene plastic and recycled 

plastic in the form of pure plastic pellets and plastic recycled in the form of counts. 

Plastic molded in the form of tensile test specimens, the parameters used are the 

composition, temperature, and pressure injection. Each factor using three levels. The 

composition uses three levels, namely, 0% (recycled), 25% (recycling), and 50% 

(recycling). Temperature using three levels, namely, 180 C, 190 C and 200 C. 

Pressure using three levels, namely, 5.6 bar, 6.6 bar, and 7.6 bar. The research 

method used is the Taguchi method.
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         The final results of this study indicate that the addition of recycled plastic is 

very influential on the tensile strength of molded plastic. It is known that the 

composition factors and temperature factors negatively affect tensile strength 

resulting in the injection molding process. The addition of recycled plastic 

composition tends to lower the tensile strength of the plastic, this is due to the 

elasticity of recycled plastic has decreased. High temperatures can cause shrinkage in 

molded plastic. Changes in pressure exerted not give any difference in tensile 

strength. Optimization of the response generated by Minitab software shows that the 

highest tensile strength of 204,5 psi plastic, resulting in the injection molding process 

conditions with a composition of 0% (recycling), a temperature of 180 C and a 

pressure of 6.6 bar.
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