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RINGKASAN 

Pada era sekarang ini, perkembangan industri semakin meningkat 

khususnya dari aspek alat dan mesin. Salah satu komponen mesin yang bisa 

membuat industri semakin berkembang yaitu roda gigi. Secara tradisional roda gigi 

diproduksi menggunakan logam. Roda gigi logam digunakan untuk waktu yang 

lama dalam berbagai aplikasi tetapi di zaman modern, roda gigi plastik 

menggantikan roda gigi logam. Pada penelitian ini roda gigi yang akan dilakukan 

pengujian yaitu roda gigi lurus dan roda gigi miring. Material plastik yang 

digunakan yaitu PLA, ABS, dan Nylon. Penelitian ini bertujuan menganalisis 

tegangan material plastik pada roda gigi lurus dan roda gigi miring, serta 

membandingkan jenis roda gigi untuk mendapatkan hasil yang paling kuat. 

Pada penelitian ini roda gigi lurus dan roda gigi miring didesain 

menggunakan software solidworks. Metode yang digunakan yaitu metode 

kuantitatif dengan jenis eksperimen. Percobaan eksperimen yang dilakukan 

menggunakan metode elemen hingga dengan berbantuan software ANSYS. 

Pengujian tegangan dilakukan tanpa gesekan secara statis dengan moment sebesar 

5.000 N.mm pada roda gigi lurus dan roda gigi miring. 

Hasil tegangan pada penelitian ini yaitu equivalent stress, deformation dan 

safety factor. Hasil equivalent stress roda gigi lurus material PLA 4,9438 MPa, 

sedangkan roda gigi miring 11,612 MPa. Material ABS roda gigi lurus 4,9376 MPa, 

sedangkan roda gigi miring 11,559 MPa. Material Nylon 4,9683 MPa untuk roda 

gigi lurus, sedangkan roda gigi miring 11,79 MPa. Material PLA hasil deformation 

untuk roda gigi lurus 0,0227 mm, sedangkan roda gigi miring 0,029055 mm. 

Material ABS roda gigi lurus 0,040565 mm, sedangkan roda gigi miring 0,051934 

mm. Material Nylon 0,016162 mm untuk roda gigi lurus, sedangkan roda gigi 

miring yaitu 0,020669 mm. Hasil safety factor roda gigi lurus untuk material PLA 

9,0618, sedangkan roda gigi miring 3,8581. Material ABS roda gigi lurus 8,2429, 

sedangkan roda gigi miring 3,521. Material Nylon 9,3795 untuk roda gigi lurus, 

sedangkan roda gigi miring 3,9523. 

 

Kata kunci : Roda Gigi, Tegangan, Metode Elemen Hingga, ANSYS 
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STRESS ANALYSIS OF SPUR GEAR AND HELICAL GEAR USING 

FINITE ELEMENT METHOD AIDED BY ANSYS SOFTWARE 
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Student Identity Number : 201954082 

Supervisor :  
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ABSTRACT 

In the current era, industrial development is increasing, especially in terms 

of tools and machines. One of the machine components that can make industry 

develop further is gears. Traditionally gears are manufactured using metal. Metal 

gears were used for a long time in various applications but in modern times, plastic 

gears are replacing metal gears. In this research, the gears that will be tested are 

spur gears and helical gears. The plastic materials used are PLA, ABS and Nylon. 

This research aims to analyze the stress in plastic materials in spur gears and 

helical gears, as well as comparing the types of gears to get the strongest results. 

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

Solidworks software. The method used is a quantitative method with an 

experimental type. Experimental experiments were carried out using the finite 

element method with the help of ANSYS software. Stress testing was carried out 

without static friction with a moment of 5,000 N.mm on spur gears and helical 

gears. 

The stress results in this research are equivalent stress, deformation and 

safety factor. The equivalent stress result for the spur gear of PLA material is 

4.9438 MPa, while the helical gear is 11.612 MPa. ABS material for spur gears is 

4.9376 MPa, while helical gears are 11.559 MPa. Nylon material is 4.9683 MPa 

for spur gears, while helical gears are 11.79 MPa. The deformation of the PLA 

material for spur gears is 0.0227 mm, while for helical gears it is 0.029055 mm. 

ABS material for spur gears is 0.040565 mm, while helical gears are 0.051934 mm. 

Nylon material is 0.016162 mm for spur gear, while helical gear is 0.020669 mm. 

The safety factor result for the spur gear for PLA material is 9.0618, while the 

helical gear is 3.8581. ABS material has 8.2429 spur gears, while 3.521 helical 

gears. Nylon material is 9.3795 for the spur gear, while the helical gear is 3.9523. 

 

Keywords: Gear, Stress, Finite Element Method, ANSYS 
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