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Cc: Dipan Sahu <dipan.sahu@aicte-india.org>, selva rani <selva.rani@aicte-india.org>


To,

The Head of the Institute/IIC President/Convener/Impact lecture coordinator

Dear Sir/Madam,

Your IIC institution has been selected to organize impact lecture sessions with support from the Ministry of Education's Innovation
Cell (MIC). 

In the first phase, a total of 44 HEIs N-E States, J&K, Ladakh, other Himalayan States & Aspirational Districts of Country (Table-1)
and 242 HEIs from remaining parts of the country are found eligible to organize impact lectures in their respective campuses only on
Online Mode from 08th September 2021 till 15th Oct 21.

The objective of the impact lecture program is to support IIC Institutes preferably from hilly/rural/backward regions or 3rd tier cities
to organize impact lectures and establish a strong connection with the innovation and startup ecosystem enablers at the state and
national levels. For impact lectures, you must invite renowned and successful innovators, Startup founders, IP experts, Angel/VC, and
lead experts from the state and national innovation and ecosystem enablers/agencies to deliver motivational and inspirational sessions
and sharing their innovation and startup journey with students and faculties.


Now you are required to organize impact lectures as per the guideline and submit the report in the IIC portal.


Guideline for conducting impact lecture sessions:-


Impact Lecture Session (Online Mode Only)

Session 1 Organize between 8th Sept,2021-15th Oct 2021 Minimum Experts Maximum Honorarium Amount/expert

Impact lecture 1 Same Day Expert 1 Rs 3000/-

Impact lecture 2 Expert 2 Rs 3000/-

At Least 10 days Gap between two sessions


Session 2 Organize between 8th Sept,2021-15th Oct 2021 Minimum Experts   Maximum Honorarium Amount/expert

Impact lecture 1 Same Day Expert 1 Rs 3000/-

Impact lecture 2 Expert 2 Rs 3000/-

Total Grant (Reimbursement mode) Rs 12,000/-

- Each session should be of at least 3 hours duration and should be taken by two external experts only. The Experts shall take two
different topics.

- The expert should have at least  5 years of experience in the field of Innovation/ Entrepreneurship/ Startup/Design
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Thinking/Incubation/Pre-Incubation

- There should be a minimum 10 days’ gap between the two sessions.

-(minimum internal audience size 50).

-Eligible institutions should start planning and conduct the impact sessions from the date of receiving this email.   

-Mandate form (Bank account details for transfer of funds) and Update Session Details
have been enabled in IIC Portal. ( Update/Upload it in IIC portal after login  up to  23rd
September 2021)

Steps to upload Mandate form Details:-

1.login to https://iic.mic.gov.in/login throgh Incognito mode

2. Click  on scheme section

3. Click on Impact Lecture

3.Click on Upload Mandate Form step 1

4. Fill all the required fields (Bank details etc)

5. Click on submit

6.Click on Click on Upload Mandate Form step 2

7.Downloaded the filled mandate form and take printout of it.

8.Take signature and seal(stamp) of the concerned person on the mandate form as mentioned in the printout.

9.Upload the duly signed mandate form in step 3

  Also add/update session details according to latest information

You can also add/update Impact lecture coordinator details.

(Upload report and other related documents option will be added later.)

-Institutes need to send a detailed statement of expenditure (Including certified Bills/Honorarium Receipts etc.) along with a copy of
the report after the completion of the impact lecture sessions latest by 31st Oct 2021 to the following address(Also need to submit
the report in IIC portal after login)


Ankush Prakash Sharma, Innovation Officer

Room No.223,2nd Floor, MoE’s Innovation Cell(MIC)

AICTE HQ, Nelson Mandela Road

New Delhi-110070


-Fund will be transferred in Reimbursement mode Only.


Please refer to the scheme document available at https://api.mic.gov.in/uploads/institutes/mic/images/
announcements/impact%20scheme%20-final%20guideline.pdf for more information


For any query or support, please contact Mr. Ankush Sharma, Innovation Officer, MIC, email - ankush.sharma@aicte-
india.org, cell no - 9805484989

Regards 

IIC National Coordination Team

MHRD’s Innovation Cell, AICTE, New Delhi
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S5LDLDIBTG ADlaiusb AsTDorGILu LDßeo LDrDp 

TAMIL NADU STATE CoUNCIL FOR SCIENCE AND TECHNOLOGY 

Established by Government of Tamilnadu 
Directorate of Technical Education Campus, Chennal- 600 025 

Web : www.tanscst.nic.in Phone:044-2230 1428 
Telefax: 044-2230 1552 E-mail: ms.tanscst@nic.in/enquiry.tanscst@nic.in 

DR. R. SRINIVASAN, Mse., Ph.0, FICS., M.A.cs. (USA) 
Member Secrotary 

29.03.2021 
Letter No TNSCST/STP/Covid-19/2020-21/ 

To 

The Principal 
MAM. School of Engineering 
Siruganur, Tiruchirapali 621 105 

SirMadam. 

SuD TNSCST - S&T Project on "Studies on development of biomask for sanitization 

Approval-grant release- intimation- Reg 

Ref Proposal dated 15.06.2020 

am happy to inform you that State Council has approved your above cited researcn 

proposal tor funding. A copy of the terms and conditions governing the grant is enclosea 

nerewith tor your reference. The approved budget for the project entitled studies on 

development of biomask for sanitization" is Rs.280000 for one and half years. Kindly 

acknowledge your acceptance in a week time for the above budget and details including terms 

and conditions.

Kindly Find enclosed herewith cheque for first year approved grant of Rs.2,30,000/-

(Rupees Two lakh thirty thousand only). Yu have to submit a declaration stating that the 

above cited project has not receiving any funds from any other funding agency All 

communication should be sent through the proper channel. 

With best wishes, 

Yours faithfully,

Member Secretary 

Encl. 1.Cheque for Rs.230000/- No. 691158 dt.29.03.2021
2.Terms and conditions 

Copyt to. 
Dr.P.Ranjithkumar 

Professor 
Dept. of Mech. Engg 
M.AM. School of Engineering

Siruganur, Tiruchirapali 621 105 
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AUTOMATION FOR SAFETY IN HEAVY VEHICLE 

G.Dilon Antoy (812115115302), M.Nithyanantham (812115115305), S.Maruthaselvam 

(812115115013), M.Maharaja (812115115304) 

M.A.M School of Engineering 

 

Faculty Guide: D.Mahalingam M.A.M School of Engineering, Trichy 621 105.  

Abstract: This paper looks into the developments and trends in automation of vehicles which 

can control collision detection of vehicles. It is an attempt to provide a detailed research in this 

area. This paper explains the initiatives for automation in different levels of transportation 

system on vehicle level automation. Driver’s comfort, increased safety is among the most 

important factors of automation. With reference to the analytical survey of the published 

research, this paper will try to provide a more clear understanding of impact of automation 

system on each of the above mentioned factors. The detail of sensory system requires dedicated 

paper due to its broad range and is not addressed in this paper. 

Keywords: Automation Pedestrian AEB Operator sequence diagram Distributed cognition 

Complexity, Driver Assist System, collision detection, collision avoidance 

I.Introduction 

In the beginning of 21st century 

other advanced features collision warning 

and avoidance system were introduced into 

their products. However, there are many 

issues that need to be addressed before 

driving assistance system can be widely 

introduced in the future vehicles. The 

theoretical and experimental research on 

control issues is in a well developed stage. 

The main challenge in driver assistance 

system is the sensory issues. Today’s 

technology has addressed many of the 

sensory issues with many still to be solved. 

The impact of automation on the driver 

necessitates an understanding of human 

factors in relation with the automated 

driving controls or assists. Research on 

human factor is very important and demands 

a lot more work. Legal and institutional 

aspects of automated vehicles are very 

important concern. 

In the late 1980s and beginning of 1990s, 

state and private funded programs started 

more focused research in United States, 

Europe and Japan, to bring the idea of 

automated vehicles closer to reality. The 

main initiative was to improve the safety 

with automation. The very well organized 

and futuristic thorough research in this era, 

along with the rapid advancements in 

electronics and sensor technology, 

contributed to a more vivid understanding of 

the difficulties and potentials of such 

systems. Although the research in this 

period was focused more advanced 

highways, it later switched to intelligent 

vehicle initiative (IVI). While a lot has been 

said about improved safety and higher 

comfort level with automation in different 

papers, sometimes inconsistencies exist 



between different points of views on these 

matters. 

II. Scope 

This paper looks into the current research 

underway in certain areas of vehicle 

automation and their impact on comfort and 

safety. Collision avoidance and collision 

warning are the main focus of the paper. The 

paper should serve as the introduction for 

those who are less familiar with the subject. 

While it is not possible to cover the large 

number of publications in this area, the key 

findings of the research are included. The 

focus is on more recent literature. The paper 

does address the issues related to sensory 

requirements as it is a vast area and requires 

a dedicated paper that investigates them. 

III. Vehicle Automation 

While developments in crash control 

have led to vehicle designs (car) that are 

much safer in the event of collision, they 

cannot reduce the chances of a collision. 

Vehicle accidents still occur every day, the 

minor ones cause economical losses to the 

society and serious ones causes injuries or 

loss of lives. Rear-end collision, for example 

account for approximately 1.8 million 

crashes annually. More strict traffic 

regulations and safety standards can be 

helpful in preventing the accidents to a 

certain degree. Many accidents can be 

avoided if the human driver limits can be 

overcome by automating some parts of the 

driving tasks with safety initiatives. This 

initiative has encouraged extensive research 

in collision warning and collision avoidance 

system. 

The Collision warning system can warn the 

driver of an imminent collision. Statistical 

accident data show that a considerable 

portion of accidents is caused by driver’s 

delay in recognizing or judging the 

“dangerous” situation. In forward collision, 

for example, it is claimed that if an extra 

half a second of warning time is provided to 

a driver, 60% of collision can be avoided 

and with one second of warning time it 

increases to 90%. Therefore, it is believed 

that providing some sort of appropriate 

warning to the driver can help reduce the 

probability and severity of vehicle accidents. 

Car companies are involved in major 

research plans to implement Collision 

Warning System, which can increase safety. 

Major regulatory state agencies are also 

interested in this area to improve safety on 

the roads. Collision Warning System has 

been in practice in commercial heavy truck 

fleets and buses in the United States for a 

few years now and has been very successful 

A more futuristic measure to prevent 

collisions is a collision avoidance system 

that can perceive the dangerous situation and 

automatically control the vehicle out of 

danger. When the driver fails to perform the 

necessary emergency maneuvered, a 

collision avoidance system will take the 

control and brakes and/or steers the vehicle 

to avoid a collision. The control paradigms 

that can perform slight emergency man 

oeuvres are in an acceptably developed 

stage. However, more robust situation-

recognition systems are required before such 

systems can find practical use in every 

vehicle. Very robust and reliable sensory 

system is essential for reliable operation of 

the system. Liability issues are again more 



important for collision avoidance systems as 

they can potentially overrun driver’s 

decision and result in some unforeseen 

scenarios. Therefore liability issues are 

stronger challenges than technical barriers. 

In the following sections, control issues, 

human factor concerns and liability are 

discussed in detail. Sensory requirements 

need dedicated publications and are not 

discussed in this paper. 

IV. Vehicle Automation Control 

Scheme 

The most researched area in vehicle 

automation is the control methodology. 

Once the sufficient information is gathered 

about the state of a vehicle with respect to 

other vehicles, a control scheme is required 

to either assist the driver in controlling the 

vehicle or autonomously control the vehicle 

itself. In automated systems, the higher level 

controller determines the desired motion of 

the vehicle for lower level controllers which 

control the engine, brakes, steering etc. 

therefore design of the higher-level 

controller requires a good understanding of 

the vehicle environment. Design of the 

lower level controller requires a good model 

of the vehicle itself. 

A. Higher-level Controller 

While lower level controllers are 

very similar, the differences in control 

design are reflected more in higher level 

control design. Higher eve controller 

processes the inputs from the driver, the 

infrastructure, other vehicles and the on 

board sensors and sends the appropriate 

commands to the brake and throttle control. 

Mass of the heavy duty vehicle can vary 

considerably in different loading scenarios 

and mild road grades can be serious loading 

for a heavy vehicle. Good estimation of 

mass and road grade can improve the 

performance of the higher level controller by 

reducing the chance of issuing infeasible 

control commands. The proper spacing is 

mostly determined by human factor issues 

which will be discussed later in this paper. 

Once the desired spacing or velocity is 

determined, the higher level controller 

calculates the desired acceleration that 

smoothly and quickly reduces or increases 

the spacing or velocity to their desired 

values. To imitate human behavior fuzzy or 

neuro controllers can e trained for spacing 

adjustments as suggested in. However many 

higher level controllers are based on 

mathematical models. For example, 

application of non-linear control schemes 

and optimal dynamic back stepping control. 

The more challenging problems of 

automation emerge when the impact of such 

automation on the drivers of the involved 

vehicles is being considered. Section IV 

elaborates on the human factor side of 

automation. 

V. Human Factor Issues 

Goodrich and Boer  categories driver 

assist systems into driver assist systems that 

are initiated by the driver to safely promote 

comfort and assist systems which are 

initiated by the system to comfortably 

promote safety. Human factor studies play a 

major role on the successful implementation 

of both types. 



The driver is responsible for supervision of 

the automated tasks in advanced automated 

driving assist. The assist system normally 

relieves the driver from some routine 

physical tasks in driving, for example, 

maintaining a steady headway from the 

preceding vehicle. 

Designing a collision avoidance 

system is bit complicated as it is the system 

responsible for monitoring driver’s actions 

or consequences of such actions and to 

identify if a collision avoidance maneuvered 

is necessary. A collision warning system has 

the additional responsibility of 

communicating the situation to the driver so 

the driver can take timely and safe action. A 

very good understanding of driver’s 

psychology and behavioral habit is therefore 

necessary. The research should determine 

the baseline human driver behavior and then 

evaluate the affect of different designs on 

driver’s work load. 

Human factor issues are not exclusive to 

driver assist systems. Many sectors of 

technology conduct Human Factor research 

for their products. Test results for 

identifying human driver’s driving habits are 

available and could be used to establish a 

baseline for performance of the driver-assist 

system. Timely and accurate determination 

of driver alertness can increase the safety 

and improve reliability of system by 

reducing false alarms. 

VI. Legal Issues 

The discussed driver assist system 

can improve the safety but may change the 

character of vehicle accidents. Therefore, 

there is a possibility that cost of liability 

insurance for the manufacturers might 

discourage the rapid growth of driver assist 

system. The available published research 

reports that analyze the legal and 

institutional difficulties of driver assist 

systems are very few. The few existing 

reports and papers mainly discuss the legal 

issues of automated highways rather than 

vehicle level automation. Syverud explains 

how different driver assist information 

system might shift the liability distribution 

toward the manufacturer; he proposes the 

techniques that manufacturers can use to 

reduce the liability costs without massive 

tort law reforms. 

1. Providing product warning; 

2. Recording and documenting the 

performance of assist system; 

3. Buying liability insurance covering 

the warning system; 

4. Having an independent 

producer/installer with fewer assets 

produce/install the system after the vehicle 

is purchased by the consumer; 

5. Persuading the state legislatures to 

enact laws that failure of a warning system 

cannot be used as a defense in a negligence 

suit; 

6. Cooperating with federal agencies in 

implementing driver warning systems in 

accordance with guidelines promulgated by 

federal government. 

There are common/particular interests 

between the government agencies, private 

companies, academic and research institutes 

in advanced vehicle control systems. The 



government agencies are more interested in 

increased road safety and improved traffic 

condition. 

VII. Conclusion 

In this paper the recent trends of 

research on development of driving assist 

systems was reviewed. The focus was on 

collision warning and collision avoidance 

systems and their impact on driver’s 

comfort, safety and traffic flow. The vehicle 

based assist systems have few barriers to 

pass before they can be used widespread. 

The benefits and deficits of such systems are 

not completely understood yet. The ways in 

which Automatic Collision Control systems 

can improve the driver’s comfort and the 

different viewpoints of the safety are 

discussed. A safe and comfortable design 

requires longer headway between the 

vehicles. Abiding to this , design will 

decrease road capacity. Collision warning 

and avoidance systems have the added 

complexity that they should be able to 

recognize a hazardous situation and 

communicate it to the driver. The human 

factor issues are of great importance and 

therefore a section in this paper was 

dedicated to this subject. This review of the 

research on driver assist systems, collision 

warning and avoidance systems, provides a 

convenient way of evaluation of the recent 

research advances in the field. It serves as 

thorough reference for researchers and 

engineers in automotive engineering and 

will also be an introduction for those who 

are less familiar with the subject. 
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Abstract: Flywheel is a circular wheel attached to the crankshaft of the engine that stores the 

mechanical energy of the engine during power stroke and imparts that stored energy to the 

preparatory strokes (i.e. suction, compression and exhaust stroke) during the engine working.  It 

is made of steel or cast iron. It is mainly used in the engine and fabricating machines like rolling 

mills, punching machines, shear machines, presses etc. For example, in I.C. engines, the energy 

is developed only in the power stroke which is much more than engine load, and no energy is 

being developed during the suction, compression and exhaust strokes in case of four stroke 

engines. The excess energy is developed during power stroke is absorbed by the flywheel and 

releases it’s to the crank shaft during the other strokes in which no energy is developed, thus 

rotating the crankshaft at a uniform speed. The aim of the project is to design a flywheel for a 

multi cylinder petrol engine flywheel using the empirical formulas. A 2D drawing is drafted 

using the calculations. A parametric model of the flywheel is designed using 3D modeling 

software Pro/Engineer. Analysis is done for two materials Cast Iron and Aluminum Alloy A360 

to compare the results. Pro/ENGINEER is the standard in 3D product design, featuring industry-

leading productivity tools that promote best practices in design. ANSYS is general-purpose finite 

element analysis (FEA) software package. Finite Element Analysis is a numerical method of 

deconstructing a complex system into very small pieces (of user-designated size) called 

elements.  

 

I. Introduction to IC Engines 

 

The internal combustion engine is an 

engine in which the combustion of a fuel 

(normally a fossil fuel) occurs with an 

oxidizer (usually air) in a combustion 

chamber. In an internal combustion engine 

the expansion of the high-temperature and -

pressure gases produced by combustion 

applies direct force to some component of 

the engine, such as pistons, turbine blades, 

or a nozzle. This force moves the component 

over a distance, generating useful 

mechanical energy. 

The internal combustion engine (or 
ICE) is quite different from external 
combustion engines, such as steam or 

Sterling engines, in which the energy is 
delivered to a working fluid not consisting 
of, mixed with, or contaminated by 
combustion products. Working fluids can be 
air, hot water, pressurized water or even 
liquid sodium, heated in some kind of 
boiler. 

 

II. Applications 
 
Internal combustion engines are 

most commonly used for mobile propulsion 
in vehicles and portable machinery. In 
mobile equipment, internal combustion is 
advantageous since it can provide high 
power-to-weight ratios together with 
excellent fuel energy density. Generally 

http://en.wikipedia.org/wiki/External_combustion_engine
http://en.wikipedia.org/wiki/External_combustion_engine
http://en.wikipedia.org/wiki/Steam_engine
http://en.wikipedia.org/wiki/Stirling_engine
http://en.wikipedia.org/wiki/Pressurized_water_reactor
http://en.wikipedia.org/wiki/Boiler


using fossil fuel (mainly petroleum), these 
engines have appeared in transport in almost 
all vehicles (automobiles, trucks, 
motorcycles, boats, and in a wide variety of 
aircraft and locomotives). 

Where very high power-to-weight 
ratios are required, internal combustion 
engines appear in the form of gas turbines. 
These applications include jet aircraft, 
helicopters, large ships and electric 
generators. 
 

 

Four Stroke Configurations Operation 
 

 
 
Four-stroke cycle (or Otto cycle) 

1. Intake 

2. Compression 

3. Power 

4. Exhaust 
                                                                                            
         

1. Intake:  
 Combustible mixtures are emplaced 

in the combustion chamber 

2. Compression:  
 The mixtures are placed under 

pressure  
3. Combustion (Power):  

 The mixture is burnt, almost 
invariably a deflagration, although a 
few systems involve detonation. The hot 

mixture is expanded, pressing on and 
moving parts of the engine and 
performing useful work.  

4. Exhaust:  
 The cooled combustion products are 
exhausted into the atmosphere Many 
engines overlap these steps in time; jet 
engines do all steps simultaneously at 
different parts of the engines.  

5. Combustion: 
 All internal combustion engines 

depend on the exothermic chemical 

process of combustion: the reaction of a 

fuel, typically with oxygen from the air 

(though it is possible to inject nitrous 

oxide in order to do more of the same 

thing and gain a power boost). The 

combustion process typically results in 

the production of a great quantity of 

heat, as well as the production of steam 

and carbon dioxide and other chemicals 

at very high temperature; the 

temperature reached is determined by 

the chemical makeup of the fuel and 

oxidizers (see stoichiometry), as well as 

by the compression and other factors.  
6. Diesel Ignition Process:  

 Diesel engines and HCCI 

(Homogeneous charge compression 

ignition) engines rely solely on heat and 

pressure created by the engine in its 

compression process for ignition. The 

compression level that occurs is usually 

twice or more than a gasoline engine. 

Diesel engines will take in air only, and 

shortly before peak compression, a small 

quantity of diesel fuel is sprayed into the 

cylinder via a fuel injector that allows 

the fuel to instantly ignite. HCCI type 

engines will take in both air and fuel but 

continue to rely on an unaided auto-

combustion process, due to higher 

pressures and heat. 
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III Engine Cycle 

Four-stroke  
Idealized Pressure/volume diagram 

of the Otto cycle showing combustion heat 

input Qp and waste exhaust output Qo, the 

power stroke is the top curved line, the 

bottom is the compression stroke Engines 

based on the four-stroke ("Otto cycle") have 

one power stroke for every four strokes (up-

down-up-down) and employ spark plug 

ignition. Combustion occurs rapidly, and 

during combustion the volume varies little 

("constant volume"). They are used in cars, 

larger boats, some motorcycles, and many 

light aircraft. They are generally quieter, 

more efficient, and larger than their two-

stroke counterparts. 

 

 

 

 
 
 

 

 

 

 

 

 

The steps involved here are: 

1. Intake stroke: Air and vaporized fuel are 

drawn in. 

2. Compression stroke: Fuel vapor and air 

are compressed and ignited. 

3. Combustion stroke: Fuel combusts and 

piston is pushed downwards.  
4. Exhaust stroke: Exhaust is driven 

out. During the 1st, 2nd, and 4th 
stroke the piston is relying on power 
and the momentum generated by the 
other pistons. In that case, a four-
cylinder engine would be less 
powerful than a six or eight cylinder 
engine. 

 

Diesel cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV.Introduction to Flywheel 

Physics: A flywheel is a spinning wheel or 

disc with a fixed axle so that rotation is only 

about one axis. Energy is stored in the rotor 

as kinetic energy, or more specifically, 

rotational energy  Ek, 
    

                                                         
 

 ω is the angular velocity, and  
 I is the moment of inertia of the 

mass about the center of rotation. 
The moment of inertia is the 
measure of resistance to torque 
applied on a spinning object (i.e. the 
higher the moment of inertia, the 
slower it will spin after being 
applied a given force).  

 The moment of inertia for a solid-
cylinder is   = 122

 for a thin-walled empty cylinder is 

I=2 ,

 and for a thick-walled empty 

cylinder is  I  12 mrexternal
2   rint 

ernal 
2  

 

 

where m denotes mass, and r denotes a 

radius                                                      

 t  r 2 2 
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when calculating with SI units, the 
standards would be for mass, kilograms; for 
radius, meters; and for angular velocity, 
radians per second. The resulting answer 
would be in joules. The amount of energy 
that can safely be stored in the rotor depends 
on the point at which the rotor will warp or 
shatter. The hoop stress on the rotor is a 

major consideration in the design of a 
flywheel energy storage system, where: σt is 
the tensile stress on the rim of the cylinder, ρ 
is the density of the cylinder, r is the radius 
of the cylinder, and ω is the angular velocity 
of the cylinder. 
 

 

 

V  High-Energy Materials  
 

For a given flywheel design, the 
kinetic energy is proportional to the 
ratio of the hoop stress to the material 
density and to the mass: 
                                       

 
Could be called the specific 

tensile strength. The flywheel material 
with the highest specific tensile strength 
will yield the highest energy storage per 
unit mass. This is one reason why 
carbon fiber is a material of interest. 
Calculations for Four Wheeler Petrol 
Engine Flywheel 

 
Material: cast iron 
 
Specifications of maruti zen estilo  L× 
Displacement = 1061CC 
 
Power = 64@ 10000 (ps @rpm)= 
64ps=64× 735.4988 = 47071.9232 
Torque = 842 @3500 (N m @ rpm 
 
Number of cylinder = 4 (valve) 
Values per cylinder = 4 (valve) 
Bore = 68.5mm 
 
Stroke = 72mm 
Compression ratio = 9:1 
Volume per cylinder = 265.25CC 
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VI .Introduction to Pro/Engineer 

  
Pro/ENGINEER Wildfire is the 

standard in 3D product design, featuring 
industry-leading productivity tools that 

promote best practices in design while 
ensuring compliance with your industry and 

company standards. Integrated 
Pro/ENGINEER CAD/CAM/CAE solutions 

allow you to design faster than ever, while 
maximizing innovation and quality to 

ultimately create exceptional products.  
 

Customer requirements may change 
and time pressures may continue to mount, 
but your product design needs remain the 
same - regardless of your project's scope, 
you need the powerful, easy-to-use, 
affordable solution that Pro/ENGINEER 
provides. 
 

 
 

VII. Introduction to FEA 
 

Finite Element Analysis (FEA) was 
first developed in 1943 by R. Courant, who 
utilized the Ritz method of numerical 
analysis and minimization of variational 
calculus to obtain approximate solutions to 
vibration systems. Shortly thereafter, a paper 
published in 1956 by M. J. Turner, R. W. 
Clough, H. C. Martin, and L. J. Topp 
established a broader definition of numerical 
analysis. The paper centered on the 



"stiffness and deflection of complex 
structures". 
 
FEA consists of a computer model of a 
material or design that is stressed and 
analyzed for specific results. It is used in 
new product design, and existing product 
refinement. A company is able to verify a 
proposed design will be able to perform to 
the client's specifications prior to 
manufacturing or construction. Modifying 
an existing product or structure is utilized to 
qualify the product or structure for a new 
service condition. In case of structural 
failure, FEA may be used to help determine 
the design modifications to meet the new 
condition. 
 
A wide range of objective functions 
(variables within the system) are available 
for minimization or maximization: 
•Mass, volume, temperature 
•Strain energy, stress strain 
•Force, displacement, velocity, acceleration 
•Synthetic (User defined) 
 

There are multiple loading 
conditions which may be applied to a 
system. Some examples are shown: 
•Point, pressure, thermal, gravity, and 
centrifugal static loads 
•Thermal loads from solution of heat 
transfer analysis 
•Enforced displacements 
•Heat flux and convection 
•Point, pressure and gravity dynamic loads 
 

Meshed Model 

 

 

 

 

 

 

 

 

 

 

 

Post Processor 

General Post Processor – Plot Results – Contour 

Plot General Post Processor – Plot Results – 

Contour Plot – 

 

- Nodal Solution – DOF  Solution – 

Displacement Nodal Solution – Stress – Von 

Mises Stress Vector Sum 
 

    

 
 

 
Structural Analysis Results 

Cast Iron 

 

 RESULTS PERMISSIBLE 

DISPLACEMENT 
(mm) 0.334e-3 

 

VONMISES STRESS 
(N/mm2) 0.66582 620 

 Frequency Displacement 

MODE 01 45.254 0.111115 

MODE 02 63.595 0.20176 

MODE 03 54.501 0.181312 

MODE 04 69.819 0.159127 

MODE 05 93.227 0.266552 



A360 ALLOY 

 

 

IX Conclusions  
 

In our project we have designed a 

four wheeler flywheel used in a petrol 

engine using theoretical calculations. 2d 

drawing is created and modeling of flywheel 

is done using Pro/Engineer. We have done 

structural and modal analysis on flywheel 

using two materials Aluminum Alloy A360 

and Cast Iron to validate our design. By 

observing the results, for all the materials 

the stress values are less than their 

respective permissible yield stress values. So 

our design is safe. We have also done modal 

analysis for number of modes to see the 

displacement of flywheel for number of 

frequencies. By comparing the results for 

two materials, the stress value for 

Aluminum Alloy A360 is less than that of 

Cast Iron. So we conclude that for our 

design, Aluminum A360 is better material 

for flywheel. By using Aluminum A360 we 

can reduce Weight. 

 

Fatigue analysis is also done on 

flywheel to verify the stress values at the 

selected nodes. The nodes are selected at 

constrained area, pressure area and open 

area. In this project its having some 

disadvantages is by replacing with 

Aluminum A360 energy storage is reduced. 

In this project mainly we had done material 

optimization. For both the materials the 

number of cycles allowed for flywheel is 

500000 cycles. 
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RESULT
S PERMISSIBLE 

DISPLACEMENT 
(mm) 0.300e-3  

VONMISES STRESS 
(N/mm2) 0.602591 344 

 

Frequenc
y Displacement 

MODE 01 62.993 0.183335 

MODE 02 91.32 0.32203 

MODE 03 92.659 0.290446 

MODE 04 101.252 0.250101 

MODE 05 130.887 0.374698 
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