
TUGAS AKHIR 

 

KONVERSI MOTOR BENSIN MANUAL MENJADI 

MOTOR LISTRIK 

 

 

 

 

 

 

 

 

DANY PAMUNGKAS 

19212013006 

 

 

 

 

  

PROGRAM STUDI TEKNIK MESIN 

FAKULTAS TEKNOLOGI INDUSTRI 

UNIVERSITAS NAHDLATUL ULAMA AL-GHAZALI 

CILACAP  

2024



 

ii 
 

 

 



 

iii 
 



 

iv 
 

 

 



 

v 
 

 

 



 

vi 
 

 



 

vii 
 

ABSTRAK 

Konversi motor bensin manual menjadi motor listrik dilakukan untuk meminimalisir 

penggunaan bahan bakar minyak. Komponen yang digunakan dalam konversi ini 

menggunakan seperangkat KIT konversi motor listrik. Ada 3 komponen utama yaitu 

motor BLDC, baterai dan kontroler. Dimana ruang bakar digantikan dengan BLDC 

motor. Konversi ini menggunakan motor BLDC 2 kW, baterai 72 v 20 Ah dan 

kontroler juken 10. Konversi ini menghasilkan motor listrik dengan tetap 

mempertahankan gigi transmisi agar pengguna tetap dapat menikmati sensasi 

perpindahan gigi dalam pengaturan kecepatan. Sepeda motor konversi ini dirancang 

mirip dengan aslinya dengan kecepatan yang tidak berbeda jauh dengan tambahan 2 

mode kecepatan. Dari hasil pengujian dynotest mode 1 menghasilkan torsi tertinggi 

13,96 Nm pada gigi 1 dan 10.893 rpm pada gigi 4 dan pada mode 2 menghasilkan torsi 

tertinggi 16,55 pada gigi 1 dan 12.349 rpm  pada gigin 4. Pada pengujian kecepatan di 

jalan mode 1 menghasilkan kecepatan 70 km/jam dalam waktu 1,06 menit pada jarak 

0,85 km dan pada mode 2 menghasilkan kecepatan 80 km/jam dalam waktu 1,04 menit 

pada jarak 0,98 km. jarak maksimal yang dapat di tempuh pada pengujian di jalanan 

sebesar 15 km. 

 

Kata Kunci : Motor Listrik, Konversi, Torsi, Kecepatan 
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ABSTRACT 

The conversion of a manual petrol motorbike to an electric motorbike was carried out 

to minimize the use of fuel oil. The components used in this conversion use a set of 

electric motor conversion KIT. There are 3 main components, namely the BLDC 

motor, battery and controller. where the combustion chamber is replaced with a BLDC 

motor. This conversion uses a 2 kW BLDC motor, 72 v 20 Ah battery and juken 10 

controller. This conversion produces an electric motor while maintaining the 

transmission gear so that users can still enjoy the sensation of shifting gears in speed 

settings. This conversion motorbike is designed to be similar to the original with a 

speed that is not much different with the addition of 2 speed modes. From the dynotest 

test results, mode 1 produces the highest torque of 13.96 Nm in 1st gear and 10,893 

rpm in 4th gear and in mode 2 it produces the highest torque of 16.55 in 1st gear and 

12,349 rpm in 4th gear. In the road speed test, mode 1 produces a speed of 70 km/hour 

in 1.06 minutes at a distance of 0.85 km and in mode 2 it produces a speed of 80 

km/hour in 1.04 minutes at a distance of 0.98 km. The maximum distance that can be 

traveled in road testing is 15 km. 

Keywords: Electric Motor, Conversion, Torque, Speed 

 

 

 

 

 

 

 

 

 

 



 

ix 
 

DAFTAR ISI 

PERNYATAAN ORISINALITAS TUGAS AKHIR ................................................ ii 

LEMBAR PENGESAHAN ....................................................................................... iii 

PERNYATAN PERSETUJUAN PUBLIKASI ......................................................... iv 

NOTA KONSULTAN ............................................................................................... v 

KATA PENGANTAR ............................................................................................... vi 

ABSTRAK ................................................................................................................. vii 

DAFTAR ISI .............................................................................................................. ix 

DAFTAR GAMBAR ................................................................................................. xii 

DAFTAR TABEL ................................................................................................... xiii 

DAFTAR GRAFIK ................................................................................................. xiv 

DAFTAR LAMPIRAN .............................................................................................. xv 

BAB I PENDAHULUAN .......................................................................................... 1 

1.1 Latar Belakang Masalah ................................................................................. 1 

1.2 Rumusan Masalah .......................................................................................... 4 

1.3 Ruang Lingkup ............................................................................................... 5 

1.4 Tujuan Penelitian ........................................................................................... 5 

1.5 Manfaat Penelitian.......................................................................................... 5 

BAB II TINJAUAN PUSTAKA ................................................................................ 6 

2.1 Sepeda Motor ................................................................................................. 6 

2.2 Sepeda motor listrik ....................................................................................... 7 

2.3 Prinsip Kerja Sepeda Motor Listrik ............................................................... 7 

2.4 Komponene Sepeda Motor Listrik ................................................................. 8 

2.4.1 Motor Listrik Brushless DC ............................................................... 8 

2.4.2 Kontroller  .......................................................................................... 9 

2.4.3 Baterai Lithinum-ion .......................................................................... 11 

2.4.4 BMS (battery management system) ................................................... 12 

2.4.5 Hand Throttle ..................................................................................... 13 

BAB III METODE PENELITIAN............................................................................. 14 

3.1 Waktu dan Tempat Penelitian ........................................................................ 14 

3.2 Alat dan Bahan ............................................................................................... 15 

3.2.1 Alat ...................................................................................................... 15 

3.2.2 Bahan  .................................................................................................. 15 



 

x 
 

3.3 Prosedur Penelitian......................................................................................... 15 

3.3.1 Pembongkaran Body Motor................................................................... 16 

3.3.2 Pengecekan Komponen ......................................................................... 16 

3.3.3 Pengecatan Body dan Rangka ............................................................... 16 

3.3.4 Pembuatan Rangka Tambahan .............................................................. 16 

3.3.5 Perakitan Komponen ............................................................................. 16 

3.4 Teknik Pengumpulan Data ............................................................................. 16 

3.4.1 Perhitungan Torsi Pada Gigi Transmisi ................................................ 17 

3.4.2 Kecepatan Pada Setiap Gigi Transmisi ................................................. 17 

3.4.3 Jarak Tempuh Sepeda Motor Konversi ................................................ 17 

3.4.4 Waktu Pengisian Baterai ....................................................................... 17 

3.5 Teknik Analisa Data ....................................................................................... 17 

3.6 Diagram Alir Penelitian ................................................................................. 18 

BAB IV HASIL DAN PEMBAHASAN 

4.1 Perencanaan Konversi Motor ......................................................................... 19 

4.1.1 Pemilihan Motor Penggerak ................................................................. 21 

4.1.2 Pemilihan TPS ...................................................................................... 22 

4.1.3 Pemilihan Controller ............................................................................ 22 

4.1.4 Pemilihan Baterai .................................................................................. 23 

4.1.5 Pemilihan Power Supply Kelistrikan Body ........................................... 24 

4.1.6 MCB (Miniature Circuit Breaker) ........................................................ 24 

4.2 Prosedur Pengerjaan ....................................................................................... 25 

4.2.1 Pembongkaran Komponen Motor ......................................................... 25 

4.2.2 Pengecekan Komponen Motor .............................................................. 26 

4.2.3 Pengecatan Komponen Motor .............................................................. 27 

4.2.4 Perakitan Komponen ............................................................................. 27 

4.3 Prosedur Pengujian ........................................................................................ 33 

4.3.1 Pengujian Dynotest ............................................................................... 34 

4.3.2 Pengujian Dynotest Gigi 1 .................................................................... 35 

4.3.3 Pengujian Dynotest Gigi 2 .................................................................... 37 

4.3.4 Pengujian Dynotest Gigi 3 .................................................................... 39 

4.3.5 Pengujian Dynotest Gigi 4 .................................................................... 41 



 

xi 
 

4.3.6 Perbandingan Torsi Pada Setiap Gigi Transmisi .................................. 43 

4.4 Pengujian Di Jalanan ...................................................................................... 43 

4.4.1 Pengujian Kecepatan ............................................................................. 43 

4.4.2 Pengujian Jarak Tempuh ....................................................................... 45 

BAB V KESIMPULAN ............................................................................................. 46 

5.1 Kesimpulan .................................................................................................... 46 

5.2 Saran ............................................................................................................... 46 

DAFTAR PUSTAKA ................................................................................................ 47 

LAMPIRAN ............................................................................................................... 48 

DAFTAR RIWAYAT HIDUP ................................................................................... 53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xii 
 

DAFTAR GAMBAR 

Gambar 2.1 Sepeda Motor Konvensional .................................................................. 6 

Gambar 2.2 Sepeda Motor Listrik .............................................................................. 7 

Gambar 2.3 Brushless DC Motor (BLDC) ................................................................. 8 

Gambar 2.4 Controller BLDC .................................................................................... 9 

Gambar 2.5 Batrai Litium-Ion ................................................................................. 11 

Gambar 2.6 BMS (Batrai Management System)...................................................... 12 

Gambar 2.7 Hand Gas Throttle ................................................................................ 13 

Gambar 4.1 Design Motor Konversi ........................................................................ 20 

Gambar 4.2 Motor BLDC Tipe Gear ....................................................................... 21 

Gambar 4.3 TPS (Throttle Posisioning Sensor) ....................................................... 22 

Gambar 4.4 Controller BRT Juken 10 ..................................................................... 22 

Gambar 4.5 Baterai Litium-ion ................................................................................ 23 

Gambar 4.6 Converter DC to DC ............................................................................ 24 

Gambar 4.7 MCB ..................................................................................................... 24 

Gambar 4.8 Pembongkaran Komponen Motor ........................................................ 25 

Gambar 4.9 Pengecekan Komponen Motor ............................................................. 26 

Gambar 4.10 Proses Repainting Body/Tebeng Motor.............................................. 27 

Gambar 4.11 Pemasangan Mesin ............................................................................. 28 

Gambar 4.12 Pemasangan Gigi Presnelling ............................................................. 29 

Gambar 4.13 Gear Transmisi Dipertahankan Saat Dilepas ..................................... 30 

Gambar 4.14 Pemasangan Motor BLDC ................................................................. 30 

Gambar 4.15 Rangkaian Kelistrikan ........................................................................ 31 

Gambar 4.16  Penempatan Baterai ........................................................................... 31 

Gambar 4.17 Support Baterai ................................................................................... 32 

Gambar 4. 18 Pemasangan Kaki-Kaki Motor .......................................................... 32 

Gambar 4.19 Konversi Motor Listrik ...................................................................... 33 

Gambar 4.20 Skema Dynotest .................................................................................. 34 

Gambar 4.21 Persiapan Dynotest ............................................................................. 34 

Gambar 4.22 Pengujian Kecepatan Maksimal Mode 1 ............................................ 44 

Gambar 4.23 Pengujian Kecepatan Maksimal Mode 2 ............................................ 44 

Gambar4.24 Pengujian Jarak Tempuh ..................................................................... 45



 

xiii 
 

DAFTAR TABEL 

Tabel 3.1 Jadwal Kegiatan ........................................................................... 14 

Tabel 3.2 Ratio Shogun 125 R  .................................................................... 17 

Tabel 4.1 Spesifikasi Sepeda Motor Shogun 12 .......................................... 19 

Tabel 4.2 Komponen Pendukung Konversi ................................................. 20 

Tabel 4.3 Hasil Dynotest Gigi 1 Mode 1...................................................... 35 

Tabel 4.4 Hasil Dynotest Gigi 1 Mode 2...................................................... 36 

Tabel 4.5 Hasil Dynotest Gigi 2 Mode 1...................................................... 37 

Tabel 4.6 Hasil Dynotest Gigi 2 Mode 2...................................................... 38 

Tabel 4.7 Hasil Dynotest Gigi 3 Mode 1...................................................... 39 

Tabel 4.8 Hasil Dynotest Gigi 3 Mode 2...................................................... 40 

Tabel 4.9 Hasil Dynotest Gigi 4 Mode 1...................................................... 41 

Tabel 4.10 Hasil Dynotest Gigi 4 Mode 2.................................................... 42 

Tabel 4.11 Perbandingan Setiap Gigi Transmisi ......................................... 43 

Tabel 4.12 Pengujian Kecepatan Motor ....................................................... 45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiv 
 

DAFTAR GRAFIK 

Grafik 4.1 Hasil Dynotest Gigi 1 Mode 1 .............................................................. 35 

Grafik 4.2 Hasil Dynotest Gigi 1 Mode 2 .............................................................. 36 

Grafik 4.3 Hasil Dynotest Gigi 2 Mode 1 .............................................................. 37 

Grafik 4.4 Hasil Dynotest Gigi 2 Mode 2 .............................................................. 38 

Grafik 4.5 Hasil Dynotest Gigi 3 Mode 1 .............................................................. 39 

Grafik 4.6 Hasil Dynotest Gigi 3 Mode 2 .............................................................. 40 

Grafik 4.7 Hasil Dynotest Gigi 4 Mode 1 .............................................................. 41 

Grafik 4.8 Hasil Dynotest Gigi 4 Mode  2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 
 

DAFTAR LAMPIRAN 

Lampiran A Pengadaan Material Motor Konversi ................................................. 48 

Lampiran B Proses Assembly Motor Konversi ...................................................... 49 

Lampiran C Proses Pengujian Dynotest ................................................................. 49 

Lampiran D Pengujian Kecepatan dan Jarak Tempuh ........................................... 51



 

16 
 

 


