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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background of Study 

Electric bicycle is a vehicle empowered by electric motor in order to move. It 

is also known as e-bike. For the power source of the electric motor, certain country 

used different power, because it is depends on the Law of the country. Basically, 

rechargeable batteries that used for the e-bike is 15 to 20mph which is can travel 24 

to 32km/h. The invention of the electric bike is as a proof that the engineering field 

keep advancing, the invention of the electric bicycle make it replacing the old 

bicycle in the market.  

Although the electric bicycles are using electric motor, it still called as 

bicycle rather than motorcycle. This is because it identity as bicycle is still fixed 

which is most of it part are belong to bicycle. So, it not included in transportation 

law which require the certification and operation as on good motor vehicle.  It is not 

need to have license to ride the electric bicycle. 

The electric bicycle is not a fully motorized vehicle, it’s just semi motorized 

bicycle, which is still have pedal, gearing, brake, and frame design and so on. This 

electric bike use NiMH which is a common power supply used on the electric 

bicycle. This kind of the battery is rechargeable and a lighter and denser capacity 

batteries which is make it the designing of an electric bicycle more handful and 

easier. The electric bicycle is not like a motorcycle in many concept, either it design 

or it power supply. Besides that, the electric motor is also used lower power 

compared to motorcycle which is the bicycle still need the rider to pedal the bicycle. 

There is some type of electric bicycle that commonly used by all the people in term 

of weight and frame material type. 

Weight of the bicycle also plays an important role in the speed of the bicycle. 

The weight of the bicycle depends on the purpose of the bicycle been used, it is 
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either for competition so there is few of common weight that been used for the 

bicycle. On the older bicycle, the weight of the bicycle is about 35 or 40 pounds, this 

kind of weight was back older day before the technology of the bicycle still not 

growing. Now, the weight of the bicycle was improved, the weights of the bicycle 

have been reduced about to 15 and 25 pounds. The improvement of the weight of the 

bicycle is for the purpose of bicycle handling and speed of the bicycle. 

Next is frame of the bicycle, there is few of material that is popular to 

develop the bicycle frame, it purpose is to make the bicycle lighter and strong frame. 

The type of materials that commonly used to develop bicycle frame are Carbon fiber, 

Steel, and Titanium. 

Most popular material used in develop bicycle frame is carbon fiber, the term 

of carbon fiber describe this material have various different composites that include 

different polymers, carbon and graphite that are link by an epoxy-resin matrix which 

is sometimes containing metals or ceramics.  This carbon fiber is one the advanced 

composites which offer great possibilities for light weight and high-performances in 

many way, this is because layer of composite can be insert only where it needed to 

be placed. Fiber also called whiskers of material used to stabilize dynamic forces due 

to different degrees and direction on different part of the bicycle frame. 

 Next is steel, which also commonly used to develop the bicycle frame. Steel 

is the material which used for many bicycle frames. Lots of bicycle designers have 

used their many years experience in refining the design of steel bicycle. Steels offers 

a comfortable ride and frame made up from steel can act as a spring to store energy 

when the rider causes the frame to flex at different parts of the pedals stroke. The 

stored energy by the steel can be released and converted to forward motion another 

part of the pedal stoke.  Steel frame can be repaired with low cost and when there is 

damaged, steel bicycle can show or reveal frame stress injuries before the frame 

break. Steel bicycle frame break slowly compared to aluminum frame which break 

suddenly when there is failure on the frame. Most of the high quality bicycle frames 

are made of steel tubing which has been alloyed with chromium and molybdenum, 

sometimes also alloyed with manganese and molybdenum. 
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 Beside than Carbon fiber and Steel frame, Titanium also one of the popular 

material used to develop bicycle frame. The characteristic of the Titanium as bicycle 

frame is almost similar to steel but it have more advantages than both carbon fiber 

and steel. Titanium is lighter than the carbon fiber and steel, also the strength to 

overcome the stress by force or impact is higher than steel and fatigue life of the 

titanium is more than steel. Even though titanium wins all aspect for develop the 

bicycle frame, but the cost to develop frame from titanium is higher than steel and 

carbon fiber. 

 

1.2  Problem Statements 

This project is proposed in order to design the electric bicycle that use for the 

travelling and can be used in long distance. The designing of the electric bicycle is 

included of the frame design, motor control and gearing system design and the riding 

comfort for the rider. The design is done in group but with separate task and 

objective, which is each of people done different part for the electric bicycle. In this 

proposal, the motor control and gearing system design will be proposed.  

The motor that would be used for the gearing system need to be done research 

and analysis so that the suitable motor for the electric bicycle can be choose. 

Research and analysis for the motor is needed because it one of the main component 

of the electric bicycle in order to move. The limit of the motor that would be used in 

the project also must be noted, because it will tell how much the load or speed the 

motor can withstand when heavy duty task are applied on the bicycle. The torque of 

the shaft also must be calculated which is will be used as the reference of the motor 

speed on the gearing system. 

The type of motor that will be used for the electric bicycle is one of the important 

thing or element that can influence the speed, duration of the electric bicycle can 

move with the assistant of electric bicycle that was chosen. Besides that, the type of 

motor that were be used also important in selection of power supply. This is because; 

each motor has its own specific power or voltage that the motor used. Even the same 

type of motor, it power usage still has differences because of it differences in 

specification. All the motor that will be compared and analyze is DC motor which is 


