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RINGKASAN 

Dunia telah berubah secara dramatis dengan munculnya teknologi 

pencetakan 3D di industri manufaktur. Teknologi yang dikenal dengan istilah 

additive manufacturing ini sudah ada sejak tahun 1980an. Secara historis, roda gigi 

plastik digunakan terutama untuk aplikasi tugas ringan seperti printer, jam tangan, 

mainan, dll. Roda gigi yang akan diuji pada penelitian ini yaitu roda gigi miring 

tunggal dan roda gigi miring ganda. Material plastik yang digunakan yaitu ABS, 

PLA, Nylon. Penelitian ini bertujuan untuk membandingkan jenis roda gigi miring 

tunggal dan roda gigi miring ganda terhadap uji torsi, serta membandingkan 

material plastik terhadap kekuatan torsi pada roda gigi miring tunggal dan roda gigi 

miring ganda. 

Pada penelitian ini roda gigi miring tunggal dan roda gigi miring ganda 

didesain menggunakan software Autodesk Fusion 360. Metode yang digunakan 

yaitu metode kuantitatif dengan jenis eksperimen. Cetakan roda gigi miring tunggal 

dan roda gigi miring ganda berjumlah 36. Oleh karena itu, perlu dilakukan 

pengujian torsi tanpa gesekan statis. 

Hasil penelitian ini, roda gigi miring tunggal dan roda gigi miring ganda 

berdasarkan jenis roda gigi miring tunggal material plastik PLA nilai rata-rata torsi 

maksimal statis 14.977,4 N.mm, Sedangkan jenis roda gigi miring ganda nilai rata-

rata torsi maksimal statis 19.512,10 N.mm. Berdasarkan hasil pengujian roda gigi 

miring tunggal dan roda gigi miring ganda dengan jenis material plastik ABS, PLA, 

dan Nylon. ABS roda gigi miring tunggal nilai rata-rata torsi maksimal statis 

10.513,85 N.mm dan roda gigi miring ganda nilai rata-rata torsi maksimal statis 

13.380,85 N.mm. PLA roda gigi miring tunggal nilai rata-rata torsi maksimal statis 

14.977,4 N.mm dan roda gigi miring ganda nilai rata-rata torsi maksimal statis 

19.512,10 N.mm. Nylon roda gigi miring tunggal nilai rata-rata torsi maksimal statis 

5.715,58 N.mm dan roda gigi miring ganda nilai rata-rata torsi maksimal statis 

8.099,38 N.mm. 

 

Kata kunci : Roda gigi, Torsi, Aditif Manufaktur 
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ANALYSIS OF TORQUE STRENGTH IN HELICAL GEAR AND DOUBLE 

HELICAL GEAR USING ADDITIVE MANUFACTURING 

 

Student Name : Afrizal Praditya 

Student Identity Number : 201954068 

Supervisor :  
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ABSTRACT 

The world has changed dramatically with the emergence of 3D printing 

technology in the manufacturing industry. This technology, known as additive 

manufacturing, has been around since the 1980s. Historically, plastic gears were 

used primarily for light duty applications such as printers, watches, toys, etc. The 

gears that will be tested in this research are helical gears and double helical gears. 

The plastic materials used are ABS, PLA, Nylon. This research aims to compare 

the types of helical gears and double helical gears for torque tests, as well as 

compare plastic materials for the torsional strength of helical gears and double 

helical gears. In this research, helical gear and double helical gear were designed 

using Autodesk Fusion 360 software. The method used was a quantitative method 

with an experimental type. The helical gear and double helical gear molds are 36 

in number. 

In this research, helical gears and double helical gears were designed using 

Autodesk Fusion 360 software. The method used was a quantitative method with an 

experimental type. There are 36 helical gear and double helical gear molds. 

Therefore, it is necessary to test the torque without static friction. 

The results of this research, helical gears and double helical gears based 

on the helical gear type made of PLA plastic material have an average value of 

maximum static torque of 14,977.4 N.mm, while for the type of double helical gear 

the average value of maximum static torque is 19,512 .10 N.mm. Based on test 

results of helical gears and double helical gears with ABS, PLA and Nylon plastic 

materials. ABS helical gear has an average value of maximum static torque of 

10,513.85 N.mm and a double helical gear has an average value of maximum static 

torque of 13,380.85 N.mm. PLA for helical gears has an average value of maximum 

static torque of 14,977.4 N.mm and double helical gears has an average value of 

maximum static torque of 19,512.10 N.mm. Nylon helical gears have an average 

value of maximum static torque of 5,715.58 N.mm and double helical gears have 

an average value of maximum static torque of 8,099.38 N.mm. 

 

Keywords: Gears, Torque, Manufacturing Additives  
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