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Abstract— Currently the human being race requires the 

elevated knowledge which bud vase explains the nearby and 
probable complexity. Relic petroleum overload is the major 

predicament at the present time. Considering presented rate 

of discussion of fossil fuels resolution let its life up to after 

those five decades cleanly Unwanted environmental is the 

red indication for not to use more fossil fuel any more. 

Premium option for the vehicle fuels to offer the mobility 

&transport to accept is sustainable electrical bike. Future e-

bike is the best technical occupation as an imaginative 

solution for the better world and upcoming generation. E-

bike comprises the features similar to high mobility 

effectiveness, compact, electrically powered, happy riding 

knowledge, and light weight vehicle. E-bike is the most 
flexible potential vehicle method in mind its incentive. 
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I. INTRODUCTION 

The rise of request and constantly increasing cost of petrol 

and diesel has been decision India for ages; society needed 

an unmarketable solution especially in India. Transportation 
is very important and in order to expand it, people started 

looking for transportation by different means of energy. 

Electric vehicles gave a breach solution to satisfy the needs 

required thereby it started to flourish, by choking the 

difficulty. Electric Bikes are two wheeler cars which uses 

electricity as the source of fuel. Electric bikes are noiseless, 

pollution free, zero-emission, and electrically driven. The 

action and speed are controlled by the battery. To range the 

variety of e-bikes and improve the production, fuel cells and 

petrol-electric hybrids could be introduced which are also in 

the limit of development and thus improving the efficiency 

of the electric drive system. The usage of electric bikes has 
turned out to be a solution for plummeting pollution to a 

larger extent. To burgeon the sale of e-bikes it needs to be 

enhanced in quality, hence in the present-day study the e-

bikes are designed with frame which is light in weight when 

compared to conventional bikes for the purpose of efficacy. 

An electric bicycle, also known as an e-bike or 

booster bike, is a bicycle with an joined electric motor 

which can be used for impulsion In some markets, such as 

Germany, they are gaining in popularity and taking some 

market share away from predictable bicycles, while in 

others, such as China, they are replacing fossil fuel-powered 
mopeds and small motorcycles. Depending on local laws, 

many e-bikes are legally classified as bicycles rather than 

mopeds or motorcycles, so they are not subject to the more 

stringent laws regarding their documentation and operation, 

unlike the more powerful two wheelers which are often 

classed as electric motorcycles. E-bikes can also be defined 

separately and treated as a specific vehicle type in many 

areas of permitted jurisdiction. 

II. SCOPE OF THE RESEARCH 

Manufacturers try to join in the development of technology 

with their products with a delusion of solving the current 

populations demand thereby only increasing their profit, 

failing to consider the facts/environments such as terrain, 

climatic changes, increased consumption rate etc. This study 

concentrates on design of an e-bike, which would be 

effective, light weight as well as durable frame. In the 

present study, the electric bikes are designed and analyzed 

using design software namely Cero 2.0and analysis software 
namely Ansys 15 and 16. 

III. MATERIAL SELECTION 

The selection of the material in design depends on various 

factors such as load, function, climatic condition, lifetime, 

and overall expenditures. Taking the above factors into 

consideration, material selection was done in order to design 

an imaginative and economical type of frame. Steel Alloys, 
Aluminum and its alloys, Titanium, Carbon Fiber were 

preferred type of materials during selection. Comparatively 

AISI 4130 Alloy Steel was used in the present study as it is 

easily presented, cost effective, and has improved 

mechanical properties [01]. 

 
Table 1: Material Composition 

 
Table 2: Mechanical Properties 
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IV. DESIGN 

A. Selection of Rake Angle 

The selection of rake angle is the crucial part in designing of 

bike frame. Rake Angle also called as steering head angle, 

which is the angle between the neck and the vertical axis of 

the wheel axle. It determines the type of vehicle whether it 

is a journey or sport type vehicle. It plays a major role in 

inducing steadiness of the vehicle. The angle for the front 

neck with respect to the vertical axis is 19ᵒwhich might 
optimize the length of bike. The figure displays the design 

of rake angle [1]. 

 
Fig. 1: Design of Rack Angle 

B. Swing Arm 

Swing arm is an ideal mechanical link which connects the 

suspension with transmission system. It was connected to 

chassis with the help of connecting pin. The suspension 

provides the action, in order to maintain the reliable contact 

between wheels and roads. For such sufficient action, the 

swing arm acts as the major platform for it. [01]. 

 
Fig. 2: Isometric View of Swing Arm 

 
Fig. 3: Swing Arm with Dimensions 

V. FABRICATION 

Various methods and tools are used to fabricate the 

regenerative electric bike. The methods include are [4] 

 Cutting. 

 Drilling. 

 Counter boring. 

 Brushed DC motor. 

 Friction wheel. 

 Printed circuit board (resistor, capacitor, voltage 

regulator, other electrical components) 

 LCD. 

 Multi-meter. 

 Auxiliary battery. 

 Wiring. 

VI. IMPACT TEST 

The impact test is a method to resolve the toughness of the 

frame of the material under varying loading conditions. The 
main concept is to test the strength of the materials of the 

frame. During to impact loads, the materials absorb a certain 

amount of energy. If the absorbed energy exceeds the 

nominal limit of the material then break takes place. Thus 

the amount of energy that material could take up can be 

determined. Material toughness basically determines the 

amount of the energy that could be absorbed, if this exceeds 

then break occurs. With the aid of Computer Aided 

Engineering (CAE), the results of stresses been found out 

using Ansys software has been displayed below. 

A. Tensional Test 

The tensional test is done in order to prevent Tensional 

fatigue failure. Tensional Test is conducted in analyses in 

order to find out the presentation of the structure when a 

twist or tensional force is acted upon if a load is transferred 

starting suspension to the frame. Determination of the 

strength and rigidity of the material to withstand the loads is 

fixed. Torsion test is used to measure the tensional strength, 
stiffness and stress strain. Properties of the frame and to 

determine there are any deformations in the frame. A 

vehicle traveling in a rough ground environment, it causes 

frame deflections which are induced due to the load transfer 

from the suspension of the vehicles. Tensional stiffness 

plays an important role in these torsion tests. With the aid of 

Computer Aided Engineering (CAE), the results of stresses 

been found out using Ansys software has been displayed 

below. 

Front impact Side impact 

Side impact 

The total working stress for 

Front impact = 220.37 MPa 
FOS = 460/220.37 

= 2.09 

The total working stress for 

Side impact = 262.62 MPa 
FOS = 460/262.62 

= 1.75 

Rear impact Torsion test 

Torsion test 

The total working stress for 

Rear impact = 244.71 MPa 

FOS = 460/244.71 

= 1.88 

The total working stress for 

Torsion impact = 180.92 MPa 

FOS = 460/180.92 

= 2.54 

Table 2: Factory of Safety 
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VII. CONCLUSION 

The Process of completion of the research work on 

mobilized E-Bike under progress, whereas the other 

auxiliary details and various methodologies been described 

after its completion. 

The electric bike satisfies the purpose of store some 

part of energy lost during braking. It also increased the 

discharge time of battery and hence efficiency is improved 

8.33% of the vehicle. Regenerative braking system has a 

wide scope for further development and the energy saving. 

The use of more efficient systems could lead to huge 
savings in the market of any country. 
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