
International Journal of Engineering Science and Computing, May 2017         11558                                                                  http://ijesc.org/ 

          
ISSN XXXX XXXX © 2017 IJESC                                                                                                   

                                                       
 

 

Static Stability Bike
Anas Waseem

1
 Dinkar Pathak

2
, Rachit Yadvendra

3
 Ajendra Kumar Singh

4
 

B.Tech Student
1, 2, 3

, Assistant Professor
4
 

Department of Mechanical and Automation Engineering 

 Amity University, Lucknow, India 

 

Abstract: 

This paper contains detailed description of designing and analysis of Wheel used for the stabilization of the bicycle. This wheel is 

a special kind of wheel which is designed as an alternative to the training wheels used in bicycle for new learners. The principle 

governing the wheel is Gyroscopic effect. This wheel consists of a solid disk flywheel inside it which is spinning independently. 

The flywheel rotates at a high speed and creates a gyroscopic effect known as gyroscopic precession. The wheel detects the 

direction of fall and precession the direction of fall and re-stabilizes the wheel. It is design as a special type of wheel working on 

mechanical aspects that would be able to balance itself.  
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I. INTRODUCTION       

 

 PROBLEM STATEMENT 

to design a  special kind of wheel working on gyroscopic 

effect. that wheel could resist itself from falling down. this 

special kind of wheel would replace the front wheel of bicycle 

and would eliminate the use of training wheels for a new 

bicycle learner. in order to do so we are designing a wheel in 

which a flywheel is co-axially aligned with the front wheel   

would be rotating at high rpm with the help of battery operated 

motor. this rotational motion would create a self-balancing 

effect due to which wheel would remain stable. hence, a new 

learner would not hesitate or fear to ride a bicycle.    

 

II. OBJECTIVE OF THE PROBLEM 

 

A. To Maintain the Wheel in Balancing Position 

The wheel consists of a flywheel which is co-axially aligned 

with the front wheel. The flywheel needs to be rotated at a 

desired speed to obtain the required gyroscopic effect. When 

the flywheel rotates at the respective all the forces acting on it 

are nullified due to the rotation. The flywheel is coupled to a 

DC motor with friction drive method and these motor drives 

the flywheel which creates gyroscopic affect and helps in 

processing of the wheel in vertical direction.  

 

B. To Replace the Training Wheels Used for Bicycle 

Learners 

 

This wheel works on the simple principle of a gyroscope. 

Gyroscopes are spinning wheels which have a special property 

called precession. Due to the effect it helps the wheel from 

falling down. So, the learners experience the effect and avoid 

falling down while learning the bicycle. This completely cuts 

off the use of training wheels used for supporting learners. 

 

C. To Rotate the Flywheel to the Desired :  

 

To generate the gyroscopic effect in the wheel the desires to 

be rotated at the flywheel which is co-axially aligned with the 

front wheel respective speed (rpm). This is done by using a 

DC motor. DC motor has a high starting torque and starting 

time is also less so it is used for the purpose. The D.C motor is 

coupled to the flywheel by a friction wheel 

 

III. PROJECT REQUIREMENTS: 

 

To develop the initial prototype of this system there were 

certain things are required. The Main system product is as 

follows: 

 Flywheel 

 Dc motor 

 Bearing 

 Axle 

 Friction wheel 

 Mounting strips 

 Battery 

 

IV. MAIN PART OF THE PROJECT(FLYWEEL) 

 

Flywheel 

Flywheel is mechanical device that rotates and its basic 

function is to stored rotational energy. Flywheels counter 

changes in rotational speed by their moment of inertia.  A 

flywheel is fundamentally a very heavy wheel that takes a lot 

of force to spin around. It could be a large-diameter wheel 

with struts and a very weighty metal rim, or it could be a 

smaller-diameter cylinder made of something like a carbon-

fiber component. 

       
 Figure.1. Flywheel              

https://dir.indiamart.com/rajkot/flywheel.html 
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Whichever way, it's the kind of wheel you have to push really 

hard to set it spinning. Just as a flywheel needs lots of force to 

start it rotate, so it needs a lot of force to stop it. When 

flywheel is rotating at high speed, it wants to keep on rotating 

(we say it has a lot of angular momentum), which means the 

flywheel can store a great deal of kinetic energy.  

 

Flywheel properties: 

The notion of stabilizing an fundamentally unstable body (i.e. 

inverted pendulum, bicycle, mobile legged robots, etc.) uses 

the mechanical advantages offered by a high rpm flywheel’s 

conservation of angular momentum. The angular momentum 

of a flywheel is a purpose of numerous parameters. Various of 

these parameters will be held constant in mathematical 

calculations and simulations because they are either physical 

properties of the flywheel (i.e. mass, radius, density, etc.) or 

because changing that parameter would offer no advantage. 

Therefore, control would be simpler by holding these 

parameters constant. 

 

Physics of Flywheel: 

Things moving in a straight line have momentum (a kind of 

"power" of motion) and kinetic energy (the energy they have 

because of their movement) because of their mass (how much 

"material" they contain) and their velocity (how fast they're 

going).As well, rotating objects have kinetic energy because 

they have a thing called a moment of inertia (how much 

"material" they're made from and how it's spread) and an 

angular velocity (how fast they're rotating). Moment of inertia 

is the equal of mass for spinning objects, while angular 

velocity is like ordinary velocity only going around in a circle. 

 

The Kinetic Energy of an object moving in a straight line is 

given by this equation: 

                                                  E = ½mv2 

(where m is mass and v is velocity), so the equal, kinetic 

energy of a spinning object is given by this one: 

                                                  E = ½Iω2 

(where I is the moment of inertia and ω is the angular 

velocity). 

 

"Moment of inertia" sounds totally intellectual and puzzling, 

but it's much easier to understand than you might think. What 

it really means is that, from the perception of kinetic energy 

and momentum, the operative mass of a spinning object 

depends not just on how much actual mass it has but on where 

that mass is located in relative to the point it's spinning 

around. The further from the center the mass is, the more 

effect it has on the body's momentum and kinetic energy—and 

we quantify that by saying the mass has a higher moment of 

inertia. 

 

V. CALCULATION 

 

Consider speed of the bicycle =10Km/Hr 

First we consider the front wheel, and then we consider the 

flywheel. 

 

Front wheel: 

 Diameter of the front wheel = 14inch=0.355m 

Speed of the wheel = 

                         V =πdN/60 

RPM of the wheel = 

                           N=V×60/πD 

 So, 

                          N= 10×1000×60/π×0.355×60 

                          N=150 rpm 

Moment of Inertia= 

                          I =MK×K 

Where M is the mass of the wheel =250GM=0.25KG 

                

And                    K=14’/2=0.1778M 

 

SO,                    I=MK×K 

                          I=0.250×0.1778×0.1778 

                          I=0.0079 

Angular velocity                  

                           W=2πN/60 

                           W=2×π×150/60 

                           W=15.70 rad/s 

Angular momentum= 

                                    L=I×W 

                                    L=0.0079×15.70 

                                    L=0.1240Kg-m.m/s 

 

Flywheel: 

       Diameter of the flywheel = 4inch=0.1016m 

        Moment of Inertia= 

                      

                                    I’=mr×r/2 

      Where m is the mass of the wheel =0.700KG 

SO,                             I’=mr×r/2 

                                   I’=0.700×0.1016×0.1016/2 

                                   I’=0.000903 Kg-m.m 

        Angular momentum= 

                                    L’=I’×W’ 

                                    L’=0.000903×W’ 

 

Comparing with the angular momentum of the front wheel  

                                   L=L’   

                       L=0.1240=0.000903×W’ 

So, 

                                 W’=137.32rad/s 

So, 

                                 W’=2πN’/60 

And  

                                 N’=W’×60/2π 

 So,                         

                                 N’=1311.3=1320 rpm 

So,  

 The RPM of the flywheel will be 1320rpm. 

 

VI. THE.DESIGN OF THE SYSTEM:  

                    

We are developing the cad design of the system. The cad 

design of the front wheel with the hole system is given 

following. 

               

 
 Figure.2. CAD DESIGN ( Isometric view) 
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 Figure.3. CAD DESIGN (TOP view) 

 

 

Figure.4. CAD DESIGN (Side view) 

So, these are CAD design of the front wheel .In different-

different figure shows different view. 

In figure 1 : Isometric view of the wheel 

In figure 2:  Top view of the wheel  

In figure 3: Side view of the wheel 

 

VII. CONCLUSION 

 

In the course of this project, the design and analysis of wheel 

was done. The attempt to replace or find an alternative to 

training wheels used in bicycle for new learners was 

successfully completed. This project is implemented with an 

idea to find an effective solution for safety of children while 

learning to ride a bicycle. The main objective is to achieve 

space utilization, making it cost efficient, less complicated and 

simpler in use. The use of this special kind of wheel has a 

wide range of applications that can be harnessed in the near 

future. The system serves as a prototype for a marketable 

product that is envisioned to be easily attached to any standard 

bicycle of a given size. It is believed that this product will be 

used not only as a learning tool, but also as a means for a 

disabled or injured person to ride a bicycle who might not 

otherwise be able to. 
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