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ABSTRACT: 

This paper aims to Design and Fabricate a 3-wheeled 

Electric bike with doublesuspension for rough terrain 

as well as high-speed riding. An electric bicycle is a 

tool that isproduced from a combination of a bike as a 

means of transportation which is added with anelectric 

component as its driving force. An electric bicycle (e-

bike) is a motorized bicycle withan integrated electric 

motor used to assist propulsion. Many kinds of e-

bikes are availableworldwide, but they generally fall 

into two broad categories: bikes that assist the rider's 

pedalpowerandbikesthataddathrottle.E-

bikesuserechargeablebatteriesandtypicallyaremotor-

powered, high-powered varieties can often travel 

more than 60kmph. The basic principle of 3Wheel E-

Bike is that the electromotive force of an D.C. motor 

receives electrical energy storedin a D.C. battery. Our 

e-bike is designed using a unique innovative 3-wheel 

design where thefront 2 wheels are connected in a 

separate frame and the bike handle and body rest on 

themechanismthroughauniquesuspensionjointlinkages

etting.OurE-bikecanattainamaxspeedofup to 80Kmph 

andmileageof up to 70km. 

Keywords:3-wheeled 

Electricbike,D.C.motor,rechargeable batteries 

INTRODUCTION 

Energy crisis is one of the major concerns in 

today's world due to fast depleting resources of 

petrol,dieselandnaturalgas.Incombinationwiththis,e

nvironmentaldecayisanadditionalfactorwhichiscontr

ibuting to the depletion of resources which is an 

alarming notification. An Electric Bike orScooter is 

a battery operated vehicle that is very economical 

with low maintenance cost and zeropollution. 

Electric two wheelers use the electrical technology 

of rechargeable battery that convertsthe electrical 

energy into mechanical energy. The battery of an 

EV can be charged easily using apowerconnection. 

Therearemanypossibletypesofelectricmotorizedbicy

cleswithseveraltechnologies available, varying in 

cost and complexity; direct-drive and geared motor 

units are bothused. 

1.1.ProjectOverview 

The progress of automobiles for transportation has 

been intimately associated with the progress 

ofcivilization. The automobile of today is the result 

of the accumulation of many years of 

pioneeringresearchanddevelopment.Inthemoderntre

ndautomobileshavecertaindisadvantagessuchasfuelc

ost relative to mileage, pollution, less efficiency, 

poor balancing and inability to move over 

roughterrain. We are introducing an advanced 

rough terrain 3-wheel E-bike project incorporating 

aninnovationwithin in thevehicle. 

BasicWorking 

A3-wheel e-biketypicallyconsists 

ofabattery,anelectricmotor,acontroller,andthreewhee

ls.Thebattery powers the electric motor, which 

propels the bike forward. The controller is 

responsible forregulating the speed and power of 

the motor. To operate a 3-wheel e-bike, the rider 

needs to 

switchonthekeytostartthemotor.Oncethemotorison,t

heridercanadjustthespeedandpowerusingthecontroll

er. 

ProblemStatement 

The main goal is to design a 3 wheel e- bike which 

can use renewable energy as a power source 

andprovide additional stability to the rider over 

rough terrain. The devastating problem on both 

bioticand abiotic components of our home ( i.e. 

pollution) can be reduced by using e-bike as the 

majormode of transportation in the urban area as 

well as tough terrains. A natural gift like fossil 

fuels,wood,etc.whicharelimitedinamountcanbesave

dfromcrisisandextinction.Forpeople,duetoitsmore 

efficiency and less harmful impacts, rough terrain 

3-wheel e-bike might be good decision 

fortheintermediatefuture.So,thisprojectcanpracticall

ydemonstrateeffectofthisvariationtopeople. 

LITERATURESURVEY 

H. T. Kim have discussed about the ergonomic 

design of a 3-wheel e-bike for the 

elderlypopulation. 

J. S. Kim have discussed about the presents the 

design and development of a 3-wheel e-bike 

forurban use. The study found that the e-bike was 
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suitable for short-distance travel in urban areas 

andhad alow carbonfootprint. 

S. 

Y.Kimhavediscussedabouttheperformanceanalysiso

fa3-wheele-

bikeforurbantransportation.Thestudyfoundthatthee-

bikewasaviablemodeoftransportationforshort-

distancetravelin urbanareas. 

R. G. McKee have discussed about the design and 

performance factors of electric 3-wheel 

bikes,includingbattery life,motor power, 

andstability. 

P. Ferrara have discussed about the study to 

evaluates the use of 3-wheel e-bikes as a 

sustainablemobilitysolution in urban areas. 

METHODOLOGY 

The methodology is a process for implementation 

and developing the project. With the goal 

ofsuccessfulness of the project is depending on 

how the plans is conduct to achieve the 

result.Methodologyistodefineeachsteptoachievethes

equenceoftheflowworkfromthebeginninguntiltheout

come is obtained. 

3.1IntroductionwithWorkFlowChart 

Themethodologycouldbeamethodforimplementatio

nanddevelopingtheproject.Withthegoalofprosperity

of theproject islooking on howevertheplansis 

conducted torealizetheresult. 

 

 
3.2ProjectPlanning 

The below figure is a schematic representation of 

basic design of the system. The below 

diagramshowstheflowofcontrolinthesystemsandthe

displayofvariouscomponentspresentinthesystem.Th

e system consists of a chain drive motor that is 

driven by the 48V li-ion battery pack. The 

othercomponentswhicharepresentareframe,throttle,s

procket,rear wheel,front 2wheel. 

 
Figure-1DesignofbikeFront2 wheels 

Figure-1Sideviewofproposed3wheelE-Bike 

Theabovefigureshowsthefinallayoutandbasicpositio

ningofthepartsinthesystem.Inthesystemthechaindriv
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emotorisplacedinthecenterofthevehicletoprovidebet

terstabilityfortherider. 

Vehicle:TheEbikeemploystheframe,chassisandother 

structuralcomponentsareadoptedfromanormalBike. 

 
Figure2-

SolidWorks2012displayinga3Dassemblyinmultiple

views. 

Table1–SolidworksInformation 

Battery: The battery is required to supply energy to 

run the vehicle through the chain drive 

Motor.Thebatteryis 48V/30Ahr 

Building a model in SolidWorks usually starts with 

a 2D sketch (although 3D sketches are availablefor 

power users). The sketch consists of geometry such 

as points, lines, arcs, conics (except thehyperbola), 

and splines. Dimensions are added to the sketch to 

define the size and location of thegeometry. 

DESIGN OF VARIOUS PARTS: There are tons 

of bike-specific terminology to understand ifyou 

want to get to grips with how your machine works 

and what each bike component does. 

Someareprettyobviousandself-

explanatory,whereasotherbike partsareabittrickier. 

Bike components such as bottom brackets and 

freehubs have a lot of complexity hidden away – 

andbike brands seem to love to come up with new 

and slightly different ways of doing things. 

Evenpedalscomein aconfusing numberof variants. 

DesignofFram 

 
Figure-3BikeFrameDesign 

Toolsused– 

Draw the sketches for the frame and trim the extra 

parts from them.Creatingan angle and 

turningthesketchby 90degrees. 

MaketheSolidSweepfromtherequireddrawthe union. 

 
 

Fig-4ChainSprocketandpathDesign 

ToolUsed– 

Selectthefrontplaneandsketchthechainsprocket. 

Withthehelpofextrudedbosstool,extrudethechainspr

ocket.Nowusetheextruded 

cuttooltoobtaintherequired shape. 

IsometricView– 

Isometricviewusessegmentsofequallengthtocreateth

reedimensionalimagesonatwo-dimensional surface. 

Since isometric means equal measure, from the 

Greek derivation, images 

inisometricviewshouldbedrawnsothattheyhaveequal

sizepieces.Asseenintheimageofthecube,theresult is 

that theaxesintersect at 120-degreeangles. 

 

 
Figure-5VehicleIsometricView 

SideView: 

The side view is a drawing that shows the object as 

it would appear from the side. It is a two-

dimensional representation of the object, with the 

height and width dimensions shown in their 

Developer(s) DassaultSystems 

Initialrelease November1,1995;26yearsago 

Stablerelease SolidWorks2021SP2.0/January

11,2021 

Operatingsyst

em 

MicrosoftWindows 

Type CADandCAE 

https://en.wikipedia.org/wiki/Programmer
https://en.wikipedia.org/wiki/Dassault_Syst%C3%A8mes
https://en.wikipedia.org/wiki/Software_release_life_cycle
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Microsoft_Windows
https://en.wikipedia.org/wiki/Software_categories#Categorization_approaches
https://en.wikipedia.org/wiki/Computer-aided_design
https://en.wikipedia.org/wiki/Computer-aided_engineering
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trueproportions,but the depth dimension 

shownasasingleline. 

 
Figure-6VehicleSideView 

REQUIRED COMPONENTS FOR THREE 

WHEEL E-BIKEHighPowerMotor 

Anelectricmotorthatisintendedtoproducealargequan

tityofpowerormechanicaloutputisknownas a high-

power motor. It can provide a lot of torque and 

handle heavy loads. Applications requiringa lot of 

power, like industrial machines, electric cars, 

marine propulsion, aerospace systems, 

andheavyequipment, usehigh-power motors. 

SpecificationsofPowerMotor 

Power 750W 

Voltage 48VDC 

Speed 480r/min 

Type ChainDriven 

Table-2Specificationsofpowermotor 

ChainDrive 

Inbattery-

poweredvehicleslikeelectricmotorcyclesandbicycles

,chaindrivesareatypicalformofpropulsion. Chain 

drives provide effective power transfer and consist 

of a motor-driven sprocket, 

achain,andoneormoresprocketsonthewheelsordrivet

rain.Chaindrivesenableefficientpowertransfer,result

inginincreasedoverallperformance,withmechanicale

fficienciesthataretypicallyintherangeof90%to95%.C

haindriveshavetheabilitytochangegearratios,whichis

oneadvantage.In order to achieve optimal 

performance and endurance, chain drives do need 

routine maintenance.To minimize wear, reduce 

friction, and prevent chain failure, routine chores 

including cleaning,lubrication,and tension 

adjustment arerequired. 

MotorMount 

A motor mount is a key component that houses and 

secures an electric motor in place in 

variousindustry and automotive systems. Its main 

job is to stabilize and support the motor, 

guaranteeingperfectalignmentandreducingnoiseand

vibration.Usually,motormountsaremadetowithstand

themechanical forces and stresses that are produced 

when a motor is operating. Durable materials 

thatoffer strength and stiffness, such steel or 

aluminum, are used to build motor mounts. They 

aredesignedtosupporttheweightandtorquegenerated

bythemotor,offeringastableattachmenttothemachine

ryor vehicle'schassis. 

 
Figure-7MotorMount 

ShockAbsorbers 

To manage and reduce the impacts of shocks and 

vibrations, vehicles and machines must 

includeshockabsorbers,sometimesreferredtoasdamp

ers.Theirmainjobistodissipatetheenergyproducedby 

bumps, uneven terrain, and other disturbances, 

resulting in a smoother and more 

controllablefunctioning.Theoscillationsandvibratio

nsbroughtonbythesedisturbancesaredampenedbysho

ckabsorbersin conjunction withsprings. 

DrumBrakes 

Although the widespread use of disc brakes in 

recent years has reduced the use of drum brakes, 

theyare still a common braking method for 

motorbikes. However, some motorcycles still have 

drumbrakes, especially entry-level or inexpensive 

versions. A drum brake consists of a metal drum 

that 

ismountedtothewheelandisoftenconstructedofcastir

onoraluminium.Curvedbrakeshoesthatarelined with 

friction material and located inside the drum are 

frequently referred to as brake linings orbrakepads. 

 
 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL 

SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved,  Journal Volume 11, Iss 10, 2022 

 

 

4717 

 

 
Figure-8DrumBrakeHandleDrumBrakeE-Bike 

Themotorcycle'shandlebar,sometimesknownasthe"

motorbikehandle,"isanessentialpartthatgivestherider

controlandmanoeuvrabilityofthevehicle.Itisoftenbui

ltofarobust,long-

lastingmateriallikemetal,suchsteeloraluminium,andi

sintendedtobelightweight.Amajorbarthatextends 

horizontally from the steering stem of the 

motorcycle's front forks makes up the 

handlebar.Battery:E-

bikesfrequentlyemploylithium-ion(Li-

ion)batteriesbecauseoftheirhighenergydensity,light

weightconstruction,andlongcyclelife.Theyprovidea

nextendedrangeandconstantperformanceforelectricb

ikes,makingthemadependableandefficientpowersup

ply.Thefollowingdetailson lithium-ion batteries 

used in e-bikes: 

 
Figure-9Li-ionBattery 

Specificationsofbattery 

Weight 3.4Kg 

Voltage 48V 

Current 30A 

ChargingSpeed 6-7hrs. 

DischargeSpeed 4-5hrs. 

Table-3SpecificationsofLi-ionbattery 

Specificationsofcontroller 

ConfinedVoltage 40-50V 

Confinedcurrent 45A 

Power 1000-1500W 

Temperature 60-120C 

Table-4Specificationsofcontroller 

RESULT 

Stability:Thethree-

wheeldesignprovidesenhancedstability,especiallyon

unevenorchallengingterrains. The additional wheel 

adds stability and balance, making it easier to 

navigate rough terrainwithconfidence. 

Off-road Capability: A rough terrain 3-wheel e-

bike is designed to handle various off-

roadconditions,including gravel, dirt trails,and 

rockysurfaces. 

ElectricAssistance:Thee-

bikefeatureselectricassistance,whichmeansitisequip

pedwithamotorand battery to provide pedal-assist 

or full electric propulsion. This makes it easier to 

traverse roughterrain,particularly whenclimbing 

hillsor tackling steep inclines. 

Enhanced Comfort: Rough terrain 3-wheel e-bikes 

often feature suspension systems to absorbshocks 

and vibrations from uneven surfaces. This results in 

a smoother and more comfortable 

ride,reducingtheimpactontherider'sbodyandenhanci

ngoverallcomfortduringoff-roadadventures. 

Accessibility: The three-wheel design of these e-

bikes can make them more accessible for riderswith 

balance or mobility issues. The additional stability 

provided by the third wheel can instillconfidence 

and allow individuals who may struggle with 

traditional bicycles to enjoy off-roadadventures. 

CONCLUSION 

Rough terrain 3-wheel e-bikes are purpose-built 

machines that excel in off-road 

environments,offeringamultitudeofadvantagesforad

venturousriders.Withtheiruniquethree-

wheeldesign,thesee-

bikesprovideenhancedstability,control,andtraction,

makingthemidealfortacklingroughterrainssuch as 

gravel paths, dirt trails, and rocky surfaces. The 

additional wheel at the front distributes theweight 

evenly, resulting in improved balance and reduced 

risk of tipping over, especially on unevensurfaces. 

This increased stability instils confidence in riders, 

allowing them to push their limits 

andexplorechallenging trailswithease. 
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