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ABSTRAK

Plastik adalah bahan yang semakin sering digunakan dalam kehidupan
manusia. Pemakaiannya yang meningkat, terutama sebagai wadah untuk makanan,
minuman, dan barang lainnya, menyebabkan peningkatan jumlah limbah plastik.
Pembuatan mesin pencacah plastik diharapkan dapat mengurangi limbah plastik
dan menjadi langkah awal dalam usaha daur ulang plastik. Tujuan yang ingin
dicapai adalah merancang rangka dan transmisi mesin pencacah plastik,
menghitung kekuatan rangka serta menghitung transmisi yang digunakan, dan
melakukan proses produksi rangka mesin pencacah plastik.

Perancangan rangka dan transmisi menggunakan pendekatan metode
perancangan VDI 2222 didapatkan hasil desain wujud rangka dan transmisi mesin
pencacah plastik. Proses perhitungan rangka dan transmisi merupakan tahap
analisis dan perancangan dalam perancangan mesin pencacah plastik. Proses
produksi merupakan tahapan realisasi rancangan rangka yang telah dibuat.

Rangka mesin pencacah plastik memiliki dimensi panjang 565 mm, lebar
420 mm dan tinggi 540 mm terdiri dari dudukan sistem pencacah, dudukan gearbox
reducer, dudukan motor. Perhitungan rangka menghasilkan tegangan lentur yang
terjadi pada dudukan sistem pencacah sebesar 2,07 N/mm?, pada dudukan gearbox
reducer sebesar 2,25 N/mm?, pada dudukan motor sebesar 1,65 N/mm?. Tegangan
lentur ijin untuk material yang digunakan besi hollow tipe ASTM 500 sebesar 210
N/mm?, maka dapat disimpulkan rangka aman. Pada transmisi menggunakan puli
dan sabuk-V serta gearbox reducer. Perhitungan transmisi menghasilkan daya
rencana 1,9383 kW dengan menggunkan motor listrik 2 hp memiliki putaran 1400
rpm, diameter puli 101,6 mm (4 inci), jarak sumbu poros 209 mm, sabuk-V tipe A
29 dan output reducer 35 rpm. Proses produksi rangka meliputi proses pengukuran,
proses pemotongan, proses penggurdian, proses pengelasan serta proses finishing.

Kata kunci: Sampah plastik, metode VDI 2222, mesin pencacah plastik.
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ABSTRACT

Plastic is a material that is increasingly used in human life. Its growing use,
especially as containers for food, beverages, and other goods, has led to an increase
in plastic waste. The creation of a plastic shredder machine is expected to reduce
plastic waste and be a first step in plastic recycling efforts. The objectives to be
achieved are to design the frame and transmission of the plastic shredder machine,
calculate the strength of the frame and the transmission used, and carry out the
production process of the plastic shredder machine frame.

The design of the frame and transmission using the VDI 2222 design method
resulted in the frame and transmission design of the plastic shredder machine. The
calculation process for the frame and transmission constitutes the analysis and
design stages in the plastic shredder machine design. The production process is the
realization phase of the designed frame.

The frame of the plastic shredder machine has dimensions of 565 mm in
length, 420 mm in width, and 540 mm in height. It consists of the shredder system
support, the gearbox reducer support, and the motor support. The frame calculation
results in a bending stress occurring on the shredder system support of 2.07 N/mm?,
on the gearbox reducer support of 2.25 N/mm? and on the motor support of 1.65
N/mm?. The allowable bending stress for the material used, ASTM 500 type hollow
steel, is 210 N/mm?, so it can be concluded that the frame is safe. The transmission
uses a pulley and V-belt as well as a gearbox reducer. The transmission calculation
results in a planned power of 1.9383 kW using a 2 hp electric motor with a speed
of 1400 rpm, a pulley diameter of 101.6 mm (4 inches), a shaft distance of 209 mm,
a V-belt type A 29, and a reducer output of 35 rpm. The frame production process
includes measurement, cutting, drilling, welding, and finishing processes.

Keywords: Plastic waste, VDI 2222 method, plastic shredder machine.
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= gaya (N)

= massa (kg)
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= momen (Nmm)

= panjang dari titik ke titik (mm)

= Tegangan lentur beban (N/mm?)

= Momen lentur maksimal (N/mm)
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b = Panjang sabuk V standar

= Sudut kontak
Ve = kecepatan pemotongan (m/menit)
d = diameter gurdi (mm)
n = putaran spindle (rpm)
2 = gerakan makan per mata potong (m/putaran)
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