
 

 

UNIVERSITI TEKNIKAL MALAYSIA MELAKA 

DESIGN AND FABRICATION THE ELECTRIC MINI 

SCOOTER FOLDING 

  

This report is submitted in accordance with the requirement of the Universiti 

Teknikal Malaysia Melaka (UTeM) for the Bachelor of Maintenance 

Engineering Technology (Mechanical) with Honours. 

by 

MUHAMMAD JAHIR HAZIQ MOHD JOHAIDI 

B071610937 

950921146493 

FACULTY OF MECHANICAL AND MANUFACTURING ENGINEERING 

TECHNOLOGY 

2019 

 



 

 

 

 

 

 

 

Tajuk: DESIGN AND FABRICATION THE ELECTRIC MINI SCOOTER 

FOLDING 

 

Sesi Pengajian: 2019 

 

Saya MUHAMMAD JAHIR HAZIQ MOHD JOHAIDI mengaku membenarkan 

Laporan PSM ini disimpan di Perpustakaan Universiti Teknikal Malaysia Melaka 

(UTeM) dengan syarat-syarat kegunaan seperti berikut: 

1. Laporan PSM adalah hak milik Universiti Teknikal Malaysia Melaka dan penulis. 

2. Perpustakaan Universiti Teknikal Malaysia Melaka dibenarkan membuat salinan 

untuk tujuan pengajian sahaja dengan izin penulis. 

3. Perpustakaan dibenarkan membuat salinan laporan PSM ini sebagai bahan 

pertukaran antara institusi pengajian tinggi. 

4. **Sila tandakan (X) 

 

UNIVERSITI TEKNIKAL MALAYSIA MELAKA 

BORANG PENGESAHAN STATUS LAPORAN PROJEK SARJANA MUDA 



 

☐ SULIT* 

Mengandungi maklumat yang berdarjah keselamatan atau 

kepentingan Malaysia sebagaimana yang termaktub dalam AKTA 

RAHSIA RASMI 1972. 

 

☐ TERHAD* 

Mengandungi maklumat TERHAD yang telah ditentukan oleh 

organisasi/badan di mana penyelidikan dijalankan. 

☒ 
TIDAK  

TERHAD 

 

Yang benar, Disahkan oleh penyelia: 

........................................................ .................................................... 

MUHAMMAD JAHIR HAZIQ MOHD 

JOHAIDI  Mr Mohd Sulhan Bin Mokhtar 

Alamat Tetap: Cop Rasmi Penyelia 

7-G-08 Blok 7 Pangsapuri Flora 2, 

Jalan Asteroid U5/30 Seksyen U5, 

40150, Shah Alam Selangor  

Tarikh: Tarikh: 

 

  

*Jika Laporan PSM ini SULIT atau TERHAD, sila lampirkan surat daripada pihak 

berkuasa/organisasi berkenaan dengan menyatakan sekali sebab dan tempoh laporan PSM 

ini perlu dikelaskan sebagai SULIT atau TERHAD. 



ii 
 

 

 

DECLARATION 

 

 

I declare that this thesis entitled DESIGN AND FABRICATION THE ELECTRIC 

MINI SCOOTER FOLDING is the result of my own research except as cited in the references. 

The thesis has not been accepted for any degree and is not concurrently submitted in 

candidature of any other degree. 

 

 

 

 

  

Signature: …………………………………… 

Author : MUHAMMAD JAHIR HAZIQ MOHD JOHAIDI 

Date:   

  

*Jika Laporan PSM ini SULIT atau TERHAD, sila lampirkan surat daripada pihak 

berkuasa/organisasi berkenaan dengan menyatakan sekali sebab dan tempoh laporan PSM 

ini perlu dikelaskan sebagai SULIT atau TERHAD. 



iii 
 

 

 

APPROVAL 

 

 

 

This report is submitted to the Faculty of Mechanical and Manufacturing Engineering 

Technology of Universiti Teknikal Malaysia Melaka (UTeM) as a partial fulfilment of the 

requirements for the degree of Bachelor of Mechanical Engineering Technology (Mechanical) 

with Honours. The member of the supervisory is as follow: 

 

 

 

 

Signature: ………………………………………………. 

Supervisor : Mr Mohd Sulhan Bin Mokhtar 

Date:  

  



iv 
 

 

 

ABSTRAK 

 

 

Projek ini adalah untuk mengkaji semula reka bentuk yang paling sesuai yang boleh 

digunakan oleh orang-orang yang tidak mempunyai ruang yang cukup pada kereta mereka 

untuk membawa skuter mini elektrik. Selepas menganalisis reka bentuk yang paling sesuai, ia 

akan dilukis menggunakan perisian SOLIDWORK. Lukisan itu akan digunakan sebagai 

rujukan untuk menghasilkan produk yang dikehendaki untuk orang ramai. Skuter mini untuk 

orang yang mahukan skuter kompak yang menggabungkan konsep dengan skuter mini. Sistem 

pergerakan skuter elektrik disesuaikan daripada skuter mini biasa dengan motor elektrik. Reka 

bentuk ini disesuaikan dengan reka bentuk asal konsep tiga roda, di mana ruang boleh disimpan 

dengan melipat skuter. 
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ABSTRACT 

 

 

This project is to review the most suitable design that can be used by people who 

do not have enough space on their car to carry the electric mini scooter. After analyzing 

the best suited design, it will be drawn using SOLIDWORK software. The drawing will 

be used as a reference in order to manufacture the desired product for people. The mini-

scooter for people who want a compacter scooter that combines a concept with a mini-

scooter. The electric scooter movement system is adapted from an ordinary mini scooter 

with an electric motor. The design is adapted from the original design of a three-cycle 

concept, in which space can be saved by folding the scooter  



vi 
 

 

 

DEDICATION 

 

 

This study is wholeheartedly dedicated to my beloved parents, Hamsiah Binti Junit 

and Mohd Johaidi Bin Mohd Baharuddin that always encourage and support me. Who 

has been my inspiration and gave me strength not to giving up and keep continuously 

provide their spiritual, moral and emotional support during this project. Besides that, I 

would like to thank to my honored supervisor Mr Mohd Sulhan Bin Mokhtar who 

guided me through the entire process and advise me to overcome most of the difficulties 

and challenges in order to finish this study. Lastly, I would like to thanks all people 

which contributes to my Bachelor Degree Project for their comments and suggestion, 

and also to my all friends. 

  



vii 
 

 

 

ACKNOWLEDGEMENTS 

 

 

All praise belong to ALLAH (SWT). Without the health, strength and perseverance He 

gave, I would not be able to complete this thesis. I have taken effort in this project and spend 

time wisely to complete this thesis. However, it would have not been possible without kind 

support and help of my individuals. In particular, I want to thank to anyone that contributed in 

my project thesis. First, I would like to express the deepest appreciation to my supervisor Mr 

Mohd Sulhan Bin Mokhtar for his patient and endless supports that continually teaching me 

throughout my project. He gave me a necessary suggestions and constant supervision as well 

as for providing information regarding the project thesis. Without his guidance and persistent 

help this project thesis would not complete successfully. I also want to express my gratitude 

towards my beloved parents Mr Mohd Johaidi Bin Mohd Baharuddin and Mrs Hamsiah Binti 

Junit also all my family member for their kind motivation to go through all the hard works and 

they gave me their supports and positive vibes while carrying out this project. In addition, I 

am very grateful for those giving me a chance to ask information from basic conceptual idea 

of the project. Lastly, my big appreciation also go to the people who are directly or indirectly 

helped me in developing this project thesis. Once again, thank you so much for all my 

supporter.  



viii 
 

Table of Contents 

 

DECLARATION .......................................................................................................... ii 

APPROVAL ................................................................................................................ iii 

ABSTRAK ................................................................................................................... iv 

ABSTRACT .................................................................................................................. v 

DEDICATION ............................................................................................................. vi 

ACKNOWLEDGEMENTS ........................................................................................ vii 

LIST OF TABLES ......................................................................................................... i 

CHAPTER 1 ................................................................................................................. 1 

INTRODUCTION ........................................................................................................ 1 

1.0  Background of study ........................................................................................... 1 

1.1 Problem Statement .............................................................................................. 3 

1.2 Project Objective ................................................................................................. 5 

1.3  Scope ................................................................................................................... 5 

CHAPTER 2 ................................................................................................................. 6 

LITERATURE REVIEW ............................................................................................. 6 

2.0 Introduction ......................................................................................................... 6 

2.1 History of Scooter ............................................................................................... 6 

2.2 Type of scooters .................................................................................................. 8 

2.2.1 Fordable Scooter .......................................................................................... 9 



ix 
 

2.2.2 Stunt Scooters ............................................................................................ 10 

2.2.3 Three wheel Scooter .................................................................................. 10 

2.3.4 Part of scooter ............................................................................................ 12 

2.2.4.1 Main frame ........................................................................................... 12 

2.2.4.2 Swing arm ............................................................................................... 14 

2.2.4.3. Front fork ............................................................................................... 14 

CHAPTER 3 ............................................................................................................... 15 

METHODOLOGY ..................................................................................................... 15 

3.0  Introduction ....................................................................................................... 15 

3.1  Overall Process ................................................................................................. 15 

3.2 Process Flow Chart ........................................................................................... 16 

3.2.1  Project Plan ................................................................................................ 18 

3.2.2  Description of Problem Statement ............................................................. 18 

3.2.3 Project Objective and Scope ...................................................................... 18 

3.2.4  Study of Literature Review ....................................................................... 19 

2.3.5 Specification Product Concept .................................................................. 19 

3.2.6  Morphological Chart ................................................................................. 20 

3.2.7 Conceptual Design ..................................................................................... 27 

3.2.7.1  Conceptual design 1 ............................................................................ 27 

3.2.7.2  Conceptual design 2 ............................................................................ 29 



x 
 

3.2.7.2  Conceptual design 3 ............................................................................ 31 

3.2.8 Concept Selection Method ........................................................................ 33 

3.2.9 Product Design Using SOLIDWORKS ..................................................... 34 

3.2.10  Product Simulation ................................................................................... 34 

3.2.11 Materials Selection .................................................................................... 34 

3.2.12 Fabrication Process ................................................................................... 38 

3.2.13 Product Verification and function Testing ................................................ 38 

CHAPTER 4 ............................................................................................................... 40 

RESULT AND DISCUSSION ................................................................................... 40 

4.0  Introduction ....................................................................................................... 40 

4.1  Concept Selection of Electric Mini Scooter ..................................................... 41 

4.2 Design of Electric Mini Scooter ....................................................................... 43 

4.3 Introduction for Von Mises Stress .................................................................... 45 

4.3.1  Structural of Analysis ................................................................................ 45 

4.3.2 Main Frame .................................................................................................... 45 

4.4 Fabrication Process ........................................................................................... 51 

4.4.1 Measuring process ......................................................................................... 51 

4.4.2 Cutting process ............................................................................................... 52 

4.4.3 Joining process ............................................................................................... 53 

4.4.4 Painting process ............................................................................................. 55 



xi 
 

4.4.5 Drilling process .............................................................................................. 56 

4.4.6 Electrical process ........................................................................................... 57 

4.5 Complete Electric Mini Scooter ....................................................................... 58 

4.6 Conclusion ........................................................................................................ 59 

CHAPTER 5 ............................................................................................................... 60 

CONCLUSION ........................................................................................................... 60 

5.0  Introduction ....................................................................................................... 60 

5.1  Conclusion ........................................................................................................ 60 

5.2  Recommendation .............................................................................................. 61 

References ................................................................................................................... 62 



 

LIST OF TABLES 

TABLE TITLE PAGES 

Table 1 Morphological Chart 22 

Table 2 List of part of design concept 1 28 

Table 3 List of part of design concept 2 30 

Table 4 List of part of design concept 3 32 

Table 5 Pugh chart 33 

Table 6 Estimated Cost 35 

Table 7 Electric Mini Scooter Concept Screening Matrix 41 

Table 8 Electric Mini Scooter Concept Scoring Matrix 42 

 

  



 

LIST OF FIGURES 

 

FIGURE TITLE PAGES 

Figure 1 foldable electric scooter 4 

Figure 2 Example of earliest kick scooter 7 

Figure 3 Example of fordable kick scooter 10 

Figure 4 Example of stunt scooter 11 

Figure 5 Example of three wheel scooter 12 

Figure 6 Basic part in scooter 13 

Figure 7 Design concept 1 28 

Figure 8 Design concept 2 30 

Figure 9 Design concept 3 31 

Figure 10 The top view of the Electric Mini 

Scooter 

44 



 

Figure 11 The side view of the Electric Mini 

Scooter 

45 

Figure 12 The isometric view of the Wheelchair Lift 

Control System 

45 

Figure 13 Maximum Stress on Middle Frame 47 

Figure 14 Displacement on Middle Frame 48 

Figure 15 Maximum Stress on Top Frame 49 

Figure 16 Displacement on Top Frame 49 

Figure 17 Displacement on Front Frame 50 

Figure 18 Displacement on Front Frame 51 

Figure 19 Measuring Process 52 

Figure 20 Cutting Process 53 

Figure 21 Joining / Welding Process 55 

Figure 22 Metal Inert Gas (MIG) 55 



 

Figure 23 Touch Up Process 56 

Figure 24 Drilling Process 57 

Figure 25 Controller Unit (PCB) 58 

Figure 26 Complete Electric Mini Scooter 59 



1 

 

 

 

CHAPTER 1 

 

INTRODUCTION 

 

The structure of the report describing chapter divisions and related contents for that 

particular chapter is provided in this chapter. Furthermore, on this chapter provides a 

background to the problem statement and the goal of the project, as well as the scope for the 

study that clearly defines the studying boundaries or limits. In general, the progress of the 

entire project is summarized and the completion of this project is described in certain times. 

 

1.0  Background of study 

Electric scooter is an electric motor powered vehicle that moves. It is also called an 

e-scooter. Some countries used different power for the electric motor's power source 

because it depends on national law. The batteries used in rechargeable e-scooters can 

generate engine power and are capable of operating at 40 to 65 km / h, basically. Electric 

scooter invention is evidence of further development in the engineering field, and electric 

scooter invention replaces the old scooter that is now available on the market. While the 

electric scooters use electric engines, they still call scooters instead of motorcycles. This is 

because it is still identity as a scooter, which is mostly scooter like. Not included in the 



2 

 

transport law requiring as a good motor vehicle certification and operation. The electrical 

scooter does not require a license. 

The electric scooter is not a fully powered vehicle, but just a semi-motorized scooter 

with a brake and frame design, and so on. This electric scooter uses a chargeable battery, a 

common energy supply for the electric scooter. A battery that they usually use know as a 

nickel metal hydride battery. This type of battery is rechargeable and a lighter density battery 

makes it easier and easier to design an electric scooter. In many concepts, the electric scooter 

is not like a motorcycle, whether it is designed or powered. In addition, lower power is used 

in the electric motor compared to a scooter use combustion engine. There is a certain type 

of electric scooter that all people usually use in terms of weight and frame type. The scooter 

weight also plays an important part in scooter speed. It is used for competition either so 

there are few common weights used for the scooter. The weight of the scooter depends on 

the purpose of a scooter. The scooter weighs 50 or 60 kg on an older scooter, which was 

already older today before the scooter's technology was not yet updated. For the present 

electric scooter, scooter weights have been improved, scooter weights decreased to 

approximately 35 and 45 kilograms. The weight of the scooter is enhanced for the purpose 

of handling the scooter and speed. 

There are few materials popular for developing scooter frames for the main frame or 

scooter chassis, intended to make the scooter lighter and more robust. Carbon fibre, which 

describes this material as the most common material used in developing scooter frames, 

contains various different composites, including various polymers, carbon and graphite, 

which are connected by an epoxy-resin matrix which sometimes holds metals or ceramics. 

Carbon fiber, steel and titanium are the types of materials used for scooter frames. This 

carbon fiber is one of the advanced composites that offer large possibilities for light weight 
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and high performance, as the composite layer can only be inserted where necessary. Fiber 

also is a material called whiskers used on the various part of the frame to stabilize dynamic 

forces by various degrees and directions 

Steel, also used for the development of a scooter frame and used for many scooter 

frames. Steels provides an easy ride, while a steel frame can serve as a spring to store energy 

when the rider flexes the frame in several pieces. Steel is the material for many frames used 

by scooters. Many scooter designers employed their long experience in the refinement of 

steel scooter design. A low cost steel frame can be repaired and a steel scooter can show or 

reveal stress injuries to frame before the frame breaks if damages occur. Steel frame scooter 

breaks slowly as against a frame made of aluminium which suddenly breaks when the frame 

has failed. Alloyed with chromium and molybdenum, sometimes even manganese and 

molybdenum, most of the high quality scooter frames are made of steel tube. Titanium is 

also one of the most popular materials for the development of scooter frame. The titanium's 

characteristic as a scooter frame is nearly like steel but has more benefits than both carbon 

fiber and steel. Titanium is lighter than carbon fiber and steel, and the strength of stress by 

force or impact is greater than stain, and titanium fatigue life is greater than steel. While 

titanium gains all aspect for scooter frame development, the cost to developing titanium 

frame is higher than steel and carbon fiber. 

 

1.1 Problem Statement 

A problem statement is a short description of the problems a team must address and 

present to them so they will try to resolve a problem. Small scooters nowadays are popular 

during recreation, relaxation and exercise after they have faced their job. There is a lot of a 

scooter like sitting or standing while riding a scooter around us. Most of this is motor electric 
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operation or just the use of our leg to move scooters like skateboards. The problem is, 

although it has become small, most of the scooter is not flexible. Although some 

manufacturers are able to make it flip, only a few parts are like the seat, the handle and 

sometimes the arm bar. The majority of the small flip scooters are operate through a 

swinging leg to move it. Some of the scooter did not look that ergonomic and could not be 

used for long. Most of that cannot be flip even for an electric scooter. In general, only seat 

and handle can be up and down to flip. Sometimes this can take a lot of storage space and 

make it difficult to get away from home and put it into the car. Figure 1 shown a foldable 

electric scooter. 

 

 

Figure 1: foldable electric scooter 

(Source: https://cdn.shopify.com/s/files/1/0940/9948/products/electric-scooter-for-

adult.jpg?v=1533537464) 
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1.2 Project Objective 

The objective of this study are as follow based on the introduction and problem 

statement of this study: 

o To design the electric mini scooter suitable for small space and easy to carry. 

o To fabricate design that has been drawn into a real product. 

 

 

1.3  Scope 

This research/investigation project will focus on mainly on the most suitable well 

designed scooter for small storage space. This mini scooter is design specifically for people 

who wasn’t carry a heavy weight item. In addition, an electrical system will be apply inside 

the mini scooter to make people move become much easier. Besides, it also can save more 

time and energy. Other than that, the electric mini scooter has designed to be ride by one 

passenger only. Furthermore, the electric mini scooter created must needs its own effort to 

stand. 
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CHAPTER 2 

  

LITERATURE REVIEW 

 

2.0 Introduction 

This chapter discuss about the previous literature studies and research about the 

design and fabrication the electric mini scooter folding. Before beginning of this project, 

there are numerous angles that should be considered and assessed deliberately to guarantee 

that a project is running easily. The review included from reference books, perception, 

discourses and assets from web. The project will be actualized based on the data gotten with 

a specific end goal to keep running as a manual for completing the project. In this chapter, 

the focus falls on theory research of electric scooter. This review helps in deeper 

understanding of project development and gave general ideas of how it will help in the 

current project implementation. 

 

2.1 History of Scooter 

The first kick scooters have been invented with the help of roller skates and a small 

wooden board. A handle with the 2x4 was built and possibly the handlebars were built from 

splitting the 2x4 or a piece of pipe was attached to the top of the board for handlebars, as 

crude as it had been. The idea takes about 100 years, as many other modes of self-

transportation have received greater demand from the public. 
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The bike has been vamped to satisfy the needs of both children and adults, 

skateboarding has become more popular and scooters have become somewhat lost in its 

history. Wim Ouboter saw a need for a push scooter only in 1990 because one leg was 

shorter than another for his sister's leg. She was having difficulty cycling, but could move a 

scooter, he took on the original idea and created a more solid version. A commonly 

homework version is made of roller skate wheel sets that are attached to a board with certain 

handles, usually an old box. It may turn or connect to a second board with a crude pivot, it 

was all-wooden with 3-4 "steel ball bearings wheels. Another advantage of this design, as a 

"real" vehicle, was loud noise. Another construction consists of a roller skate clamp in front 

of and rear, which is fitted to a wood beam. 

 

 

Figure 2: Example of earliest kick scooter 

(Source: https://thegioitienganhvietnam.files.wordpress.com/2014/08/early-scooter.jpg) 

 

While scooter were producing, most of the older children were made out of 

miscellaneous used parts, they were also known as children’s vehicles from since before 

1919. Modern scooters include not only push-scooters that require some work such as 

exercise, but also electric and gas powered models. Technological advances have made 


