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Perancangan Sepeda Roda Tiga Model Tadpole Untuk 

Penyandang Disabilitas Dan Simulasi Menggunakan Metode 

Elemen Hingga 
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Teknik Mesin S-1, Institut Teknologi Nasional Malang, Jl. Raya Karanglo KM. 2, 

Tasikmadu, Kec. Lowokwaru, Kota Malang, Jawa Timur  

Email: heidarra87@gmail.com 

ABSTRAK 

Penyandang disabilitas adalah setiap orang yang mengalami keterbatasan fisik  

lantaran bencana kecelakaan dan sebagainya, sehingga menyebabkan kesulitan 

dalam berjalan dan dapat mengganggu kegiatan sehari-hari. Perancangan sepeda 

roda tiga dengan sistem model reverse trike atau tadpole design yang menggunakan 

dua roda di depan dan satu roda di belakang dilakukan dengan bantuan opensource 

CAD Software yaitu Solidworks. Dalam proses perancangan model reverse trike 

atau tadpole design lebih mudah dan murah sehingga lebih disukai, disamping 

kestabilan arah dan keamanan berkendara yang lebih baik, sehingga mempermudah 

penyandang disabilitas cacat kaki untuk menaikinya tanpa bantuan orang lain. 

Penelitian ini dilakukan untuk merancang sepeda roda tiga dengan model reverse 

trike. Untuk mengetahui distribusi tegangan, deformasi dan faktor keamanan yang 

terjadi pada sepeda roda tiga setelah mendapatkan pembebanan maka simulasi 

metode elemen hingga (MEH) pada sepeda menggunakan software Ansys 

Workbench. Dari hasil pengujian didapatkan nilai equivalent stress maksimal 

sebesar 65,427 MPa, nilai equivalent stress minimal sebesar 0,0013438 MPa dan 

nilai equivalent stress rata-rata sebesar  2,7315 MPa. Nilai total deformation 

maksimal sebesar 0,67139 mm, nilai total deformation minimal sebesar 0 mm dan 

nilai rata-rata total deformation sebesar 0,29788 mm. Nilai safety factor maksimal 

sebesar 15, nilai safety factor minimal sebesar 4,1268 dan nilai safety factor rata-

rata sebesar 14,992. 
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Design of a Tricycle Model Tadpole for Disabilities and Its 

Simulation Using the Finite Element Method 
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ABSTRACT 

A person with a disability experiences physical limitations due to accidents, 

genetics, and others, causing difficulty in walking and interfering with daily 

activities. The design of a tricycle with a reverse trike model system or tadpole 

design that uses two wheels in front and one wheel at the back is done with 

SolidWorks, an open-source CAD Software. The design of the reverse trike or 

tadpole design model is easier and cheaper, so it is preferred. In addition, directional 

stability and riding safety are better, making it easier for people with leg disabilities 

to ride without the help of others. This study was conducted to design a tricycle 

with a reverse trike model. A Finite Element Method (FEM) simulation was carried 

out on the bicycle using Ansys Workbench software to determine the stress 

distribution, deformation and safety factor that occurs in the tricycle after loading. 

From the test results, the maximum equivalent stress value is 65.427 MPa, the 

minimum equivalent stress value is 0.0013438 MPa, and the average equivalent 

stress value is 2.7315 MPa. The maximum total deformation value is 0.67139 mm, 

the minimum total deformation value is 0 mm, and the average total deformation 

value is 0.29788 mm. The maximum safety factor value is 15, the minimum safety 

factor value is 4.1268, and the average safety factor value is 14.992. 
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