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Government Engineering College Palakkad, Sreekrishnapuram is a pre-
mier educational institute established in 1999. It is situated in Palakkad
district of Kerala. The college is fully owned by Govt.of Kerala and is
under the Directorate of Technical Education, Kerala. GEC PALAKKAD
is approved by the AICTE and is affiliated to APJ Abdul kalam Techno-

logical University (from 2015 onwards)



The college offers full-time B.Tech programmes in the following 5 En-
gieering branches:

1. Computer Science and Engineering

2. Electronics and Communication Engineering

3. Information Technology

4. Mechanical Engineering

5. Electrical and Electronics Engineering.

College offers an M.Tech course in Computational Linguistics in the

Dept. of Computer Science and Engineering from 2011 onwards.

Institution offers PhD under KTU since 2016 onwards.

Vision
Excellence through the wings of science and technology.

Mission
To transform youth to talented engineers with creativity and integrity
who can meet the technological challenges for the service of society.




DEPT. OF
MECHANICAL ENGINEERING

The department, affiliated to APJ Abdul Kalam Technological
University, has been offering B.Tech degree in Mechanical Engi-
neering since 2012. Total intake is 60+3, with additional lateral
entry of 6 in the second year. Over the years, the department
has transformed into a major centre for breeding mechanical
engineering graduates of high quality, by the learning environ-
ment facilitated by faculty of top-notch calibre, with the sup-
port of modern laboratories, qualified technical staff and excel-
lent class room and general infrastructure.

The department relentlessly pursue excellence in creating a
world class system for teaching, learning and research by rigor-
ous assessments, both internal and external, of our processes,
and benchmarking with top tier institutes. The process of con-
tinuous self upgradation helps us to stay relevant and to be a
torch bearer in the ever changing world of technical education.
We are committed to nurture engineering graduates, who have
strong foundation of basic concepts, proficiency to use modern
tools, soft skills to thrive in a team environment and a strong
sense of ethics and societal commitment, which make them not
only fit for industry and higher education but also responsible
citizen




VISION
To become a recognised center for imparting outstanding educa-

tion, research, and consultancy in Mechanical Engineering.

MISSION
Impart quality education to mould successful engineers.
Commitment to continuous improvement in overall quality of

teaching, research, and service.
Provide state-of-the-art infrastructure and research facilities.

Dr. SUNEESH S.S Dr.MADHUSOODANAN M.R

Professor Asst.Professor
HEAD OF DEPARTMENT Staff Advisor - MECH ASSOCIATION



Dr . PC. Reghuraj
PRINCIPAL

| am happy to note that our students of Mechanical Engi-
neering are bringing out an E-Magazine from this year on-
wards to highlight the activities and contributions of the
department. This shall be a platform to project the positive
things happening in the department within a broader canvas

of technical education. Ideally, this effort should be a conflu-

ence of technical prowess and creative talents of the stu-

dents.

| wish all success to this effort and hope that it will continue

uninterrupted after a long time.
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Dr. K. R. Jayadevan

Professor

LEARNING AT THE TIME
OF LOCKDOWN

“’Across the globe, formal education through conventional class
rooms has been disturbed by the unprecedented lockdown due
to COVID-19 pandemic. At this time, when classes are suspend-
ed derailing the academic schedule of most of the universities,
the benefit of implementing innovative online methods by teach-
ers as well as responsible interaction by students are of para-
mount importance to combat the situation due to the current virus

crisis.

Soon after the lockdown, KTU authorites have requested the aca-
demic community to prepare E-materials and engage the students
through different online mediums to effectively utilise the lock-
down period. Accordingly, teachers have been relentlessly pre-
paring and sending course materials to students to make them
academically active during this time of home stay. In this regard,

the response from the student community have been welcoming.

Recently, the college has tied up with TCS to use their digital
class room software, TCS iON’s. This is a mobile and web educa-

tion platform for schools and colleges that empowers educators
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work-sheets, assignments and assessments, using interactive meth-
ods such as polls, debates, quiz, surveys and many more tools. Simi-
lar to this, the existing campus software, Etlab, has also been modi-
fied to handle real time engagements between teachers and students.
Various agencies are organizing webinars to train the teachers in this
direction. However, it is disheartening to note that a major portion
of our students belonging to economically weaker sections of the
society are deprived of these online facilities. Either they are not
able to afford a computer or laptop at home or they come from rural
areas where internet connectivity is unavailable or its speed is low.
Students are also provided with several other options which can be
effectively utilised during the lockdown period. NPTEL is one such
educational website for technical students, which provides numerous
video lecturesand course notes prepared by eminent acdemicians
from premier institutes of our country. |t also conducts several
online courses for undergraduate engineering students, which will
become an added skill set for future employment. AICTE also pro-
vides opportunities for self-learning through its SWAYAM platforms.
Recently, several online courses in emerging areas such as Artificial
Intelligence, Robotics, etc., have been announced to empower the

teachers to train the students in such topics.”

‘““Learning through distant modes of education not only enhanc-
es the knowledge/skills of students but it also boost their
self-confidence for life-long learning. Hence, my young stu-
dents should take this COVID-19 pandemic challange as an op-
portunity to set your goals and objectives, and move forward to

learn differently.”
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Dr . Suneesh S.S

Professor

“| hope everyone is doing well. Today we are traversing
through a crisis due to the spread of COVID-19 across the
globe. It has been over a month since we all left the campus. |
take this opportunity to congratulate the students for coming

up with the E-Magazine MECHAZINE 2020"

Achievement of NBA accreditation of B.Tech Mechanical Engi-
neering has inspired us to go ahead and we need to put more
efforts for better results and placements.

The situation is very much challenging in the corporate world.
The students should utilize this period to upskill their techni-
cal and professional competencies utilizing the wide array of
courses available on the web. | urge the students to take
courses in emerging areas so as to increase the employability.
The students who are planning to go for higher studies can
utilize this period for revising what they have learned.

Please keep in touch with your faculty advisor to keep you up
to date. Things will return to normal eventually, hopefully,
sooner than later. Additional challenges are ahead, but togeth-
er, we will weather this storm.

| wish that MECHAZINE stands tall for all the future editions

to come ”
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Dr .A. Selvakumar
Associate Professor

It is a great pleasure to see that the department of mechanical
engineering is growing at a faster rate. The E-Magazine is an
excellent idea to bring out the innovations of students and
faculty. The department was started in the year 2012 and in a
short period we could able to get NBA accreditation. This is a
great achievement and motivation for coming generation too.
The world is changing, we need to move along with it. We
need to implement new ideologies in our area of development.
Artificial Intelligence is one such emerging area and is very
much useful for mechanical engineers to simulate the mecha-
nisms using the research data from heat transfer, fluid me-
chanics etc. The students with a good knowledge in this area
will have a good job opportunity in coming years. | wish the
student should pick up mechanical engineering projects using
artificial intelligence and work on it, learning the programs to
implement in it. The new innovations must be patented or
must get published. This will improve the research activities in
our department and to expose ourselves as an expert in this
area for the industries. Achieving excellent campus placement

should be our next target. Let us work for it.

Best Wishes
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AJAYAN T P

1. Can you point out the scope of employ-
ment for fresher candidates on account of

the COVID-19 pandemic?

As all the recession has made a downfall on
job opportunities, the same thing is going to
reflect for the time period after Covid-19. But
one positive note to the freshers is that, there
is a recent trend visible in Employers on the
laying off the middle management and recruit-
ing more employees at the operational level.

We will have to wait till we get a clarity on the

INTERVIEW

situation. But these opportunities will look for
efficient, smart and confident candidates to fit
in. The best thing you can do is to continuous-
ly monitor yourself on what your skills are and

where you need to improve.

Before going to the remaining questions, I
want to brief you on what the real world
needs.

If you score descent marks, you all are treated
the same at the Job Market, it is only the cali-

ber which you develop with your knowledge,
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presence of mind, communication and confi- oppurtunities, but only it tests our patience
dence will make you hit the spot. The state- and time. From our batch, a few got jobs
ment is not to demotivate you on your studies,  during campus placement. But others

but along with scoring, you must develop your  eventhough they struggled, they are earn-

communication skills, basic awareness on ing much higher than what we earn, and
things around you, boost your confidence they are very well settled (but some of
level and a good grip on the topics related to them now wants to come back and work in

the field. Now this is not purely depending on
you, but on the Syllabus and the way you are
taught.

Once I joined Mahindra, I realized what we
really lack for the students from Kerala. All
colleagues were talking about BAJA, SUPRA,
etc and on the technical papers they have
presented. And the students from Kerala are

not exposed to these. We conduct IV which

extend for max 1 week. But students from

i i : ia). A h 1 .
outside are completing IV which extend for a India). And others are placed at govern

: : ment service with very well reputed posi-
duration of 1-2 months at reputed organiza- Y P P

. tions. So, we should not lose patience, we
tions.

: : should be always focused.
But once I started the job, realized that stu- Y
dents came from IITs were not so talented as
the students who came from normal colleges

of Kerala. So what we really lack, we have

given with good curriculum but not with good

learning methods or self-development skills.

The conventional industries where the

. C e ) : f ' ill not gi rtu-
What I realised in life is, there is always job Ocus 1s on Wil ot glve any hew opportu

1| nities. Rather it may shrink on the coming
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3-5 years before it can pick up. But the
engineering field continuously developing
to find easier methods on production,
industries, etc. So always it has challenges

and opportunities.

Still iterating the statement, don’t compare

yourself with others on the score you
make for exams. There are fields like
Defense, Marine engineering where
opportunities are still high. For example,
in Defense, for engineering field they ask
for minimum 60% mark. But the tests we
need to undergo really check your overall

behavior, leadership skill, managing tasks,

etc.

Automobile is at completely confused

state on what can give performance with less
emissions. Even Electric vehicles have its own
disadvantage at pollution level itself (not in
the vehicle, but during disposal and produc-
tion). So, it 1s a challenging field now to try
out anything which can give a decent perfor-
mance with less emissions. So, anything you
can bring out/ learn on fuel/technology with
less emission and any system which can have

recyclable battery system for vehicle will be a

great contribution.

With the new developments in Al and Robot-
ics, it is expected for a boom in industrial
revolution. But when it comes to India where
we always had inertia to move out of conven-
tional methods, and the reach is not so high as
other countries, the Indian side for 14.0 will be

slow.

It is all based on how the govt push it. The IC

engine-based vehicles will be still inplace at

least next Syears for Diesel and 10years for

| 12
MAY 2020



Gasoline. And as it is a main part of income

India, to get things to the fully automated

for the Government, we need to see how fast
govt. will stop this and introduce electric vehi-
cles. Also, as projected, Electric vehicle are

pure only during the drive. But the production

and battery disposal methods need to be still the outbreak of COVID-19?
made better to make a clean system which can

also delay the process. Also, to use electric Many ways. Anything you think the way

vehicles, a large infrastructure needs to be of breaking the chain is advantage. One

set-up for which India is slightly behind as of example recently came across an inven-

now. I still feel, more developments required

tion to sanitize the door handle and the

to introduce the Electric vehicles on large cloth surrounding the door handle by just

scale.

going closer to it. Also, so many compa-
nies are already making ventilators in less
expensive manner with the help of me-

chanical engineers. So, anything which

meet a very minor requirement can have a

Frankly speaking I am not made any research
on this topic. But with my limited knowledge,

IT, electric vehicles,construction field is still

having better scope outside India. cons of driverless cars??

I don’t think we at India looking for driv-

erless car as of now. The technology is

still developing and to adopt to the Indian

conditions, it will be audacious task.
Yes, but not to a great extent. Automation also

helps to develop the industrial segment which Pros:

in turn requires skilled employees. And in Chances of reducing accidents due to

13 |
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Human error, Anyone without good driv-
ing skills also can use a car, driving long
distances gets more simple and easy, it

save time.

Cons:

Cyber security and | .. Yes. All the companies

Hacking can be a are rigorously looking

threat to the : ) for methods to recycle

. & . . ) In
system, Accidents i the solid materials

4 the case of electric
due to surround-

- vehicle also, if a
ings ( sensors

failed to respond), system is there to

recycle the battery that
will be of the best

Variations due to

climate and sur-

roundings, it has to | point to focus. The

be implemented Aluminium-air battery

il siizarie (e is one such thing but

rules, also it will lacks range of opera-

be very difficult to introduce and adopt to tion. For the case of

. Mahindra, it has started a new venture
the new road layout and infrastructure.

named as Cero. It helps to recycle mainly on

the vehicle systems.

Ajayan T P

Lead Engineer

Engine Calibration - R&D
Mahindra & Mahindra Ltd.
Chennai
ajayan9388@gmail.com
Youtube channel: ATP Learnings
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LESSONS FROM
RAHUL...

All of us will have role models in various our country, many people talk about

tract us. Among sports persons from

fields. In politics, writing, technology, Sachin Tendulkar, Mary Kom or Viswa-
sports, movies etc. Those who inspire nathan Anand being their inspiration.

us, whose talent, tactic or behavior at- Being the most popular game in India,
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cricket players have most number of followers particu-
larly among youth. Most recently, M S Dhoni’s calm-
ness and Virat Kohli's determination seems to have
attracted many fans. There is nothing wrong in being
influenced by good qualities but we should apply our

conscience while allowing it.

. i

For professionals such as us engineers, a lesson of adaptability can be
taken from K L Rahul, star batsman of India. When the team required a
wicket keeper who can bat with ease, he was fast to take additional re-
sponsibility which provided team with an additional batsman. This glued
his space in the team as well. Besides the commendable performance
behind the stumps, Rahul also evinced another aspect of adaptability,

showing he can be flexible in batting positions.
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MULTIPLE ROLES

Generalist sounds like a disappointing compromise in sparkling ex-
cellence and plain utility. However, the so-called generalist would
actually be a “specialist-generalist” -the successful ones certainly
are. Future seems to belong to the “specialist-generalist”, defined as
a professional almost indispensable in their main role, but can also
effortlessly slip into related roles when exigency demands it. Due to
the rise of new and more complex job roles, as specializations are
becoming more and more nuanced due to highly advanced technol-
ogies, professionals are expected to display extreme expertise in
niche areas. At the same time, with technologies and even job roles
sometimes fading fast, these professionals are also expected to
wear “multiple gloves”. |t can come in handy, particularly during

times of resource crunch.

What it means is that, we should not limit our knowledge and skill
to our area of expertise, but open ourselves to interdisciplinary
knowledge. There are several methods by which we can acquire this
especially during this era when online courses are readily available.
For example, a mechanical engineer could learn programming skills
and may even think of undertaking such a project. While doing proj-
ect, focus should be on developing new skills rather than working in
our comfort zone. Forming a group with students interested in vari-

ous fields will help fast learning.

MAY 2020



“To draw an example from the IT industry, if someone is on the proj-
ect-management side, they have to give it the number of years and time it
takes to develop top-notch expertise in it. And then to graduate to a
higher managerial role in the IT set-up, the project management profes-
sional should aim at having stints in allied sections so that they acquire a
generalist-ability to function effectively there, or just to understand how
they fit into the larger puzzle”, says Kannan Hariharan, former senior direc-

tor, human resources, Pepsi Co India.

After this phase of lock down, surely demand will increase and the world
will move towards rapid growth. This will see a change in technology as
well as working culture. Those who adapt to the situation fast will have a
greater chance of survival. The “specialist-generalist professional” who
has impressive vertical expertise in one area, and horizontal experiences in

related ones will be much in demand.

(COURTESY: VARIOUS ARTICLES ON CAREER DEVELOPMENT)

KRISHNADASAN V B
ASSISTANT PROFESSOR IN MECHANICAL ENGINEERING
GEC PALAKKAD, SREEKRISHNAPURAM.
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REVOLUTION OF
3D PRINTING TECHNOLOGY

We are at the onset of the 4th industrial revolution specifically
called 4.0. The prerequisites and skills required by an engineer
are increasing rapidly, perhaps, due to heavy competition in the
industry. It's noteworthy to mention that the technology is
growing faster as compared to any time before. Latest gadgets
and updated versions of all previous models are entering the
market at a fast pace. It is mandatory that we as engineers must
be aware of what is going to happen around us and keep our-
selves updated. The concept of 3d printing has revolutionized
the entire tech world. By the implementation of 3d printers the
skills considered to be worthy few years ago have gone unno-

ticed.
3D printing or additive

manufacturing is a pro-
cess of making three
dimensional solid objects
from a digital file.The cre-
ation of a 3D printed ob-
jects is achieved using
additive processes. In an

additive process an object

is created by laying down

successive layers of material until the object is created. Each of
these layers can be seen as a thinly sliced horizontal cross-section
of the eventual object. 3D printing is the opposite of subtractive

manufacturing which is cutting out / hollowing out a piece of metal
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or plastic with, for instance, a of days instead of weeks. Iterations

milling machine. 3D printing are easier and cheaper to make and
enables you to produce com- you don’t need expensive molds or
plex shapes using less mate- tools.
rial than traditional manufac- Car manufacturers have been utilizing
turing methods. 3D printing for a long time. Automo-
Adoption of 3D printing has tive companies are printing spare
reached critical mass and parts, tools, jigs and fixtures but also
those who are yet to inte- end-use parts. 3D printing has en-
grate additive manufacturing abled on-demand manufacturing
somewhere in their supply which has lead to lower stock levels
chain are now part of an ev- and has shortened design and pro-
er-shrinking minority. Where duction cycles.Automotive enthusi-
3D printing was only suitable for asts all over the world are using 3D
prototyping and one-off manufactur- printed parts to restore old cars. One
ing in the early stages, it is now rap- such example is when Australian en-
idly transforming into a production gineers printed parts to bring a
technology. Most of the current Delage Type-C back to life. In
demand for 3D printing is industrial doing so, they had to print parts

in nature. Research and Consulting that were out of production for

forecasts the global 3D printing decades.

market to reach $41 billion by 2026.  Recently, a team led by Andrew
As it evolves, 3D printing technology rollet, a Carnegie mellon univer-
is destined to transform almost every  Sity professor developed 3d

major industry and change the way printed high temperature heat

we live, work, and play in the future. exchanger which can withstand
In short it's fast and relatively cheap. about 850 degree celcius

From idea, to 3D model to holding a SHABBEB KP
prototype in your hands is a matter 2016 - 2020
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ROLE OF ARTIFICIAL INTELLIGENCE
IN MECHANICAL ENGINEERING

“Artificial intelligence is the science of making machine do things
that would require intelligence if done by men.”

Marvin Minsky

Artificial intelligence (Al) is an emerging technology that studies and devel-
ops theory, technology and application systems for simulating and extend-
ing human intelligence. It involves disciplines such as psychology, cognitive
science, thinking science, information science, systems science and biosci-
ence. Artificial intelligence is in fact the simulation of the process of data
interaction of human thinking, hoping to understand the essence of human
intelligence and then produce a smart machine. This intelligent machine can

be the same as human thinking to respond and deal with problems.

With the continuous progress of science and technology, mechanical engi-
neering is also constantly evolving and changing- from the traditional me-
chanical engineering to the electronic mechanical engineering. And its level
of automation and intellectualization has a continuous improvement. It went
into a new stage of development, thus, the combination of artificial intelli-
gence technology and mechanical and electronic engineering has become a

hotspot.
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Machine learning is
only one of the as-

pects of Al. The deci-
sions made by an Al machine at sev-

eral stages are based on the data
available with the system. These data
will be based on the parameters re-
corded or collected from similar previ-
ous instances. In some cases, there
will be new situations which has not
been experienced before. At this time
decision is made based on similarity
in parameters. So, the machine learn-
ing is an important part of Al. The
decision making is done by the ma-
chine learning program in an Al. Plan-
ning, machine vision, natural language

are some of the other aspects of Al.

We can start from a very common
process a mechanical engineer has to
do in developing a new machine for
example a car.To confirm many as-
pects of the car, we have to diagnose
its behaviour at different conditions
through which the vehicle has to sus-
tain. Also, the car has to meet the
conditions specified by vehicle per-

mission board. Here we collect differ-

ent data and measurements from the
machine which has to be checked with
the stored data, find the changes, check
for the satisfactory value, checks rules
etc. This process takes a long time even
after data has been collected. Here
comes the significance of Al. Al can
easily give back the value or results of
the given data. It can even produce a
green signal for proper design and red
for improper design. In many such
cases Al is used is today. The given
data is analysed by machine learning
and from this data, Al is able to tell
what necessary the change are. So,
with the help of Al a big task can be

reduced to a limit.

The word automation is very important
in our studies. Automation is the pro-
cess to do different steps on the basis
of situation. Different sensors produce
many data and the machine have check
the data and propagate next task or
step. Comparison of data is also per-

formed as a part of automation to
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decide the next step to be taken ac-
cording to the basic data provided.
This can be made easily with the help
of Al. It can read the input details and
act accordingly very easily and logi-

cally, in minimum number of steps.

Another example of Al in mechanical
engineering is the TESLA motor com-
pany. Apart from the traditional
system of driving, today there are
several changes which made driving
easier. Automobile industry is now on
the feather called autopilot versions
of driving. Now a days, different com-
panies are doing research on making
vehicles with autopilot version. As of
now TESLA is the most advanced
autopilot car producer in the world
with autopilot version. It also
includes different modes by which
passengers can specifically advice the
car. Al in the car can have complete
access even to the working plans and
appointments on the calendar. The
vehicle can be given a schedule for

the next day of travelling or made to

act according to passenger’s calendar.

Al analyses every drive and hence

23 |
MAY 2020

enhance the next.

The above given are some examples
for application of Al in mechanical
engineering field. The application of
the Al is very vast. In every process Al
can be introduced and the system can
be brought to different level of appli-
cation. Design analysis is one of the
process in which a large time is con-
sumed for trial and error method and
redesign of the machine. Here the Al
can do a vital role to save time and
cost. Al can do many things that a
human can do and think in a very effi-
cient way. Hence Al should be a part
of engineering for the future of tech-

nology.

MUHAMMED SHAFAH P

BATCH 2016 -2020




RANDOM MUSINGS: LOCK DOWN,
MECHANICAL ENGINEERING,
EMPLOYABILITY ETC.

We are passing through an extraordinary phase, as the mother nature
has once again proven that she doesn’t not really need to spend ex-
cessive power in the form of an earthquake, flood or tsunami, just a
few of her micro formations would suffice to show once again who is
the boss and to put mankind into its true place. At the first instance of
this slight backlash, all that foolish arrogance, misplaced sense of enti-
tlement and ever-lasting greed had been thrown into wind at least
temporarily and man has retreated into his den with fearful eyes, glued
onto tv screens showing scary headlines of death counts. Trapped in
the sky scrapers from where they used to gaze around with extreme
condescension, now men and women look down with utter disbelief, at
express highways which are being taken over by reptiles and rodents.
So, let us accept with humility, which has been a vanishing trait for
quite a long time, that we are just one of the descendants of the
primal life form, not the sole proprietor of earth and we are as vulner-
able as any other creature is.

Over centuries, greed had been collectively internalized by mankind
and it has reached to a point where we ourselves do not recognize how
shamelessly we have been wearing it on our sleeves. Consumption is
the sacred word. More you consume, more will be the demand to pro-
duce. The more you produce, more you plunder every kind of resources
around. The more you consume, the more you dump around. Consump-
tion drives markets, global economy and keep cash registers ringing

and stock market booming. In this globalized world, we really don’t
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know what our real needs are. We
are lured into consumption wherever
we step in; shopping malls, local
super markets, restaurants, textile
shops etc. To consume more, more
money is needed and everyone
should try to maximize money at
their disposal for spending. Majority
is ever chasing those Quick bucks
through fatty pay checks and mercu-
rial career growth. That obviously
plays the pivotal role in choosing
what to do in life to earn money. So,
younger one should be trained on
skills which are marketable and in
huge demand. Learning for the pure
joy of learning is a strict no-no in this
world and the results have become
far more important than the process-
es. Education is no longer about
character building and knowledge
seeking, it is reduced into ‘far more
important’ employability.

It is inevitable that consumerism
does have its say in every walk of
life, including technical education.
Mechanical Engineering, the widest
and most versatile branch of applied

science, is essentially meant for pro-
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viding things to improve quality of
human life, with huge respect for laws
of nature. Thermodynamics reminds us
of our limits in conversion of energy
and tell us not be too greedy. It also
teaches an important lesson on ran-
domness and the penchant for disor-
der in nature and to live with that.
Fluid mechanics and heat transfer are
not just aimed at building supersonic
jets and racing cars; they make us
marvel at the artistry of nature in cre-
ating those fantastic flow patterns and
profiles. Similarity in governing equa-
tions in Mechanics of solids, fluids and
heat transfer makes us realize the one-
ness exists across the nature. Materi-
als science and Metallurgy is not about
plundering the mineral resources, it is
an art of extracting something from
nature and knowing its soul , before
further doing shapeshifting using
Manufacturing Sciences to a useful
product. At its heart, contrary to ex-
pectations, Mechanical Engineering
envisions a minimalistic view on using
the resources and tweaking with
nature, rather than exploitation and

excessive consumption.



It is this dignity and grace that we
fail to appreciate, if we were to
focus overtly on employability. Arti-
ficial Intelligence rule the roost and
Machine learning algorithms are
expected to control majority of
human activities. Robotics and
Internet of Things are poised to rev-
olutionize the world, as never
before. In such times that are
changing too fast, people are
tempted to look down on conven-
tional engineering courses and con-
centrate their efforts in such hot
topics. Why would one worry much
about engineering sciences? What
is the take away in spending time
and effort to master the convention-
al knowledge rather than the newer
and emerging areas? But remember,
while their relevance and utility are
beyond doubt, all those fashionable
modern tools are just icing on the
cake, they don't make the cake.
Closer look at those conventional
areas will tell us how little our un-
derstanding is on the nature around
us and how important is to explore

them with greater clarity and cer-

tainty to deepen our knowledge on
physics that shape our interactions
with the world around us.

So, the real employability of a Mechan-
ical Engineer lies in his understanding
of the nature and its forces. The more
you understand the Continuity, Navi-
er-Stokes, and Energy equations, it
doesn’t just make you more employ-
able, it invokes a deeper consideration
on the beauty of nature around us.
When we understand the governing
equations that rule the physical space
and see their existence in mathemati-
cal space, we get to notice how recur-
rent are some patterns in the nature
and why do we need mathematical
concepts such as Fourier series to
tackle periodicity. There is a rhythm in
nature. The most employable Mechani-
cal Engineer is the one who get hold of
that rhythm quickly. Because we, the
Mechanical Engineers build the world,
both literally and poetically. Onus is on
us to make it a world of peaceful

co-existence.

Dr. Madhusoodanan M.R

Asst.Professor
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EARTH AIR TUNNEL
HEAT EXCHANGER

VISHNU B
S4 MECH

Earth Air Tunnel Heat Exchanger (EATHE) is a device that permits trans-
fer of heat from ambient air to deeper layers of soil and vice-versa.
EATHE usually consist of loop(s) of pipe buried in the ground horizontally
or vertically. Vertical loops go deeper. Horizontal loops are usually buried
at one to four meter depth. Temperature regime at this depth and beyond
is stable, with no diurnal fluctuation and with only a small seasonal or
annual variation.

This stability is a result of a natural physical phenomenon. Temperature
waves dampen as they penetrate through layers of soil. High frequency
waves do so more rapidly. Accordingly diurnal fluctuations (one cycle per
day) diminish within less than a meter. But the annual wave (one cycle
per year) penetrates deeper. Its amplitude of fluctuation is much smaller.
Large mass of soil at a stable, near constant, temperature Permits its use
as a sink and source of heat.

Ambient air is pumped through buried pipes at moderate velocities.
When it is warmer (as in summers) than the basic temperature of soil
surrounding the pipes, heat is transferred from air to soil resulting in
cooling. In winters or at nights the reverse takes place. Thus, EATHE can

be used for cooling in summer and heating in winter.
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EATHE based systems are increasingly being used to condition the air in com-
mercial livestock buildings, greenhouses. Being result of a natural phenomenon
deep ground as source and sink is available easily in most places in the world.
Such a use is sustainable and equivalent to having a renewable energy source.
EATHE based systems cause no toxic emission and therefore, are not detrimen-
tal to environment. It is this feature that motivated my work on Underground
Earth Air Tunnel development. EATHEs have long life and require only low
maintenance. However, initial installation costs are likely to be higher than the
comparable conventional systems (Refrigerant Based). Ground source heat
pumps (GSHP) are used in North America, Europe to heat and cool houses,
complexes and offices. Over 550,000 units are reported to be in operation
worldwide and some 66,000 are added annually (Geoscience Ltd, United King-
dom). But in India its wide opportunities are yet to be realised or tested, though
experiments conducted based on the same at Gujarat and Madhurai stands as
exceptions.

Result evaluation of Underground Earth Air Tunnel at IRTC (Integrated Rural
Technical Centre), Mundur, Palakkad, considering the climatic and soil proper-

ties prevailing at the region of interest in an economical feasible manner.
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WATER FUEL ENGINE

SUDHEESH . TS
AKS.ADITHYA
S4 MECH

Now a days the price of crude oil is rising at a high rate. This results in
the increase in cost of petroleum products especially diesel and petrol.
The crude oil being a nonregenerative source of energy, the high use of
diesel and petrol can cause scarcity of these in future. So a new technol-
ogy for reducing the consumption of crude oil by using water as a sub-

stitute without any disadvantage can be looked into.

In 1990 an American scientist Stanley Allen Mayer invented an engine
which completely runs on water as fuel. He installed a water tank in the
normal petrol engine and converted the water into hydrogen and oxygen
through electrolysis using stainless steel as electrode. Unfortunately it
was a failure.

Just like our heading you all may have misunderstood that we are con-
structing an engine that fully runs on water. Instead of that our aim is to
enhance the productivity of petrol engine and thereby increase the effi-
ciency.

Working of this engine is similar to working of an existing petrol or
diesel engine. In addition with IC ENGINE we add an electrolytic cell
which convert water in to hydrogen and oxygen. By absorbing electric

energy from the engine’s battery, the electrolytic cell will produce hydro-
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gen and oxygen. During suction stroke the piston will move from
TDC to BDC. Air-fuel mixture will enter in to engine cylinder along
with that hydrogen will also come to cylinder. Then during compres-
sion stroke the piston moves from BDC to TDC.While this happens
air fuel mixture will compress, spark ignition takes place,temparature
and pressure of the charge will increase and will push the piston to
BDC.Then the piston moves from BDC to TDC, outlet valve will open

and burnt gas will escape from the cylinder. This process continues

as a cycle.

From this we can see that the efficiency of an Sl engine can be en-
hanced by using water. This can be economically installed in auto-
mobiles by providing it with more fuel efficiency in the current sce-

nario of increasing crude olil price.
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I. INTRODUCTION

Various production paradigms have
emerged from time to time for satisfying
the various needs of human beings. It
has progressed from craft production to
mass production, then to lean, to agile
and presently to leagile production [1]. It
all started with craftsmanship produc-
tion in the very early days which made
use of very simple tools. As the speed of
this production method was very slow,
later on, during the nineteenth century,
mass production paradigm came into
existence. In this method of production,
large quantities of products were pro-
duced in a short period of time. The
main drawback of this method was
wastage of resources due to an unfo-
cussed growth [2]. The latter half of the
twentieth century witnessed stiff com-
petition among the manufacturing com-
panies, which was to a great extent
withstood by the Japanese industries by
adopting the principles of quality.
During the beginning of the twenty first

century, mankind took efforts to elimi-

nate wastage of resources in produc-
tion and as a result, emerged the lean
manufacturing paradigm. During the
same time, many companies produced
innovative products within a short
period of time and with great customer
satisfaction. This production paradigm
was named as agile manufacturing.
Even the methods such as FMS and
lean manufacturing are found insuffi-
cient to cure the problems in productivi-
ty of traditional systems [3]. Under
these circumstances, during the latter
half of the twentieth century itself, vari-
ous researchers, especially, Naylor et. al.
[7] thought of integrative approaches
like leagility to improve the competitive-
ness of business organisations. The
origin of lean manufacturing is traced to
Toyota Company in Japan. In other
words, the birth of lean manufacturing

occurred in the company; on the other

hand, the formal birth of agile manufac-
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turing in lacocca Institute at Leigh Uni-
versity which is an educational compa-
ny. However, the researchers who were
instrumental in bringing out the initia-
tion of agile manufacturing made use of
the practitioners’ capabilities in achiev-
ing agility. Although researchers have
made arduous efforts for practically
implementing agile manufacturing in
companies, the outcomes of these
efforts have not been very appreciable;
particularly, researchers have been
failing to implement agile manufactur-
ing paradigm in companies with less
revenues and inflexible infrastructure
and organisational culture. In this back-
ground, again the researchers (not
practitioners) realised the need for de-
veloping a paradigm that would be
fitting between lean and agile manufac-
turing paradigms. As a result, the
researchers evolved the concept of
leagile paradigm.

The leagile paradigm is incorporated
with the characteristics of both lean and

agile manufacturing paradigms. Re-
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searchers brought out leagile paradigm
with the premise that the leagile para-
digm will help companies of different
nature to progress from lean to agile by
consuming least amount of time and
money over a short period. In spite of
this promising outcome, leagile para-
digm has not find wide applications in
organisations. Another important ob-
servation is that, researchers too have
not much investigated the effectiveness
of leagile manufacturing paradigm. In
the context of this observation, the
need for identifying the completed and
uncompleted tasks of fellow research-
ers on the theory and practice of leagile
has been carried out. In this context, the
survey on leagility was made in the
literature arena. The details of this
survey and the information gathered

from it are presented in this paper.




Il. METHODOLOGY

The methodology followed to survey the researches on leagility in
literature arena is depicted in the Fig.1. As shown, the work on
collecting the details of the completed and uncompleted tasks on
leagility start with the gathering of papers reporting the researches
on leagility. An overall review was made on the existing literatures
on leagility and researches reporting upon the theoretical aspects
of leagility was grouped. Also the researches reporting upon the
leagile production paradigms and leagile supply chain paradigms
were separated and the case studies mentioned in these papers
were elaborately studied. After going through these research
papers, we arrived at a set of completed and uncompleted tasks on

leagility, which shows the scope of future work in this direction.

Gathering of papers reporting
researches on leagility

h 4

Owerall review on the researches on leagility

!

Reviewing of the ¢
researches on 1’5’&5&1\5 R.f_‘\'j.f_“-"-’illg of the researches
production paradigm on leagile supply chain

h 4

Studying of theleagile case studies

h

Enumeration of completed tasks and
uncompleted tasks
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Il RESEARCHES ON LEAGILE PARADIGM

After gathering the papers on leagility, the papers reporting the
researches on designing and implementing leagile production para-
digms were segregated. On segregation, two papers which deal with
theoretical aspect of leagility was found. The details of the research
presented in this paper is described in this section. A leagile supply
chain can be pictorially represented as shown in the Fig. 2 [4]. The
lean processes are on the upstream side of the supply chain and agile
processes on the downstream side. A decoupling point separates

these two supply chain strategies.

customer

van Hoek [5] has described about ~ Ment, the processes in the supply
a model that was developed in chain are delayed until customer

connection with the agility con- orders are received rather than

cept. Two main initiatives identi- performing them in advance. Also

fied for implementing agility in it concentrates on customisation

practice are postponement and and cost efficiency. The informa-
information decoupling. The basic tion flow in a supply chain is usu-
thesis of leagility has been ex- ally disconnected and fragmented
plained using postponement and across companies and functions.
information decoupling as the The complete integration of infor-
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synergetic manner results in cost
efficiency coming together with
customer service and responsive-
ness. According to the thesis of
leagility, upstream from the post-
ponement and information decou-
pling point, the supply chain can
be lean with focus on waste elimi-
nation and efficiency. Downstream
from the decoupling point, the
supply chain can be agile and
responsive. It is being highlighted
in this paper that leagility works
fine operationally, but does not
fundamentally challenge the agility
concept and that it has to fit an
agile approach if applied properly.
The thesis of leagility challenges
the lean concept of achieving effi-

ciency through waste elimination.

Soni and Kodali [6] have men-
tioned that there is a shortage or
lackness of standardised con-
structs or pillars for the three types
of supply chain strategies namely

lean, agile and leagile. Organisa-

tions can acquire strategic align-
ment between competitive strate-
gy and supply chain strategy only
when there is a clear focus on
various supply chain constructs.
The constructs in supply chain
management available in the liter-
ature, though vast in number, are
not coherent and standardised and
therefore not understood properly.
Standardisation of constructs in
supply chain management, just like
in other fields such as TQM, will
enable organisations to arrive at
set of standardised measures that
is important to protect a discipline
from diverging. The authors have
performed Principal Component
Analysis (PCA) and have identified
six pillars for lean manufacturing,
eight pillars for agile manufactur-
ing and four pillars for leagile man-

ufacturing.
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IV. CASE STUDIES ON LEAGILITY

So far, 3 papers reporting case studies
on leagile production paradigm have
been found in literature arena. The de-
tails of the case studies presented in
them are described in the present sec-
tion. Krishnamurthy and Yuach [1] have
proposed a theoretical model of leagile
manufacturing in a single corporate
enterprise with multiple business units
as shown in Fig. 3 and show that the
concept of leagility is applicable to a
multi-unit corporate enterprise. The
corporate enterprise consists of three
levels : the Head Quarters (HQ), the
sales and service group (SSG) and the
Lean Production Units (LPUs). The HQ
controls the various business activities
and establishes the goals and policies
of the organisation and researches on
various potential business opportuni-
ties. The SSG is an intermediate group
connecting the HQ and the LPUs.

The SSG reacts to changes in the out-
side organisation such as changing
customer demands, lead-time, and

quality of products. The primary func-
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tion of SSG is to identify market opportu-
nities for safety management products
and services, obtain orders from custom-
ers and then divide the manufacturing
among the LPUs. There are two or more
LPUs each consisting of manufacturing
system that are of a quasi job shop in
nature coupled with lean characteristics
and concentrating mainly on production.
If there is sufficient customer demand,
then a separate group called IMS is es-
tablished to manage customer inventory.
The IMS stores and maintains custom-
er-owned products before installation at
the customer location. Also when the
customers are of repetitive nature, the
IMS places orders to SSG on behalf of the

customers.

This leagile infrastructure includes a fixed
decoupling point located between the
SSG and LPUs and this point separates
the agile portion of the corporation from
the lean part of it. The IMS serves as a
point of buffer stock between repeat

customers and the LPUs.

Nieuwenhuis and Katsifou [/] through a

case study in Morgan Motor Company,



illustrate that by having a better under-
standing of the factors determining the
decoupling point, the need for overpro-
duction of cars for meeting the econo-
mies of scale can be avoided, thereby
enabling companies to adopt more sus-
tainable production of cars. The Morgan

Motor Company manufactures durable

Corporate Headquarters (HQ) |

Sales and Service
Group (S8G)

Irrventory Management
Systems (IMS)

_____ I — — —-Decoupling point
Lean Lean
Production Production  Jo o o m = = = = = n’ LPUs
Unit (LPU) Unit (LPU) e
T Qrganisaton
l bowndary
hJ
[ Suppliers and Suppliers and e

Partners Partners

ual customers and the number of cars
manufactured is low, around 700 to
1300 per year. The company entertains
customers to bring old cars for getting
refurbished or rebuilt. The company
outsources engines, transmissions and
chassis from various other manufactur-
ing companies. Morgan builds car bodies

in-house using traditional coach built,

ash-frame construction. The painting
and trimming processes which are of
concerns to the customers are also done

in-house.

The Morgan Motor Company has moved
the material decoupling point up the

supply chain by outsourcing engines,

axles and transmissions limiting their
own in-house activities. The Morgan
controls the information decoupling
point, only to order power trains and
chassis frame modules from suppliers
as and when required. Thus Morgan
outsources component modules from
suppliers in a lean fashion and at the
same time operate in an agile fashion
by keeping control of the customer

facing activities.

Shahin and Jaberi [3] have proposed a
model of leagile production using the
three strategies of postponement,
mass customization, and modulariza-
tion. Also the influence of the pro-
posed model on the quality of prod-

ucts has been studied on the basis of
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six sigma approach. Postponement is
defined as delaying activities in the
supply chain until customer orders are
received with the intention of customiz-
ing products, as opposed to performing
those activities in anticipation of future
orders. Thus, activities such as distribu-
tion, packaging and assembling can be
delayed until exact customer orders are
received. The main target of companies
for postponement application is usually
to decrease distribution cost. Mass
customisation is defined as the use of
flexible processes and organizational
structures to produce varied and often
individually customized products and
services at the low cost of a standard-
ized, mass production system. In a
standard customization process, activi-
ties such as design, purchase, and pro-
duction are conducted on a predictive
basis and assembly, packaging and
delivery are performed according to the
customer’s order. Modularization is
needed for achieving mass customiza-
tion and it leads to the main goals of

leagile production, i.e. efficiency and
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variety of product. The modules can be
assembled faster which can be compati-
ble with the needs of customers, there-
by enabling cost efficiency and support-
ing leagileness. In the case study, the
proposed model has been modified and
specialised for the particular situation
and thereby postponement and mass
customization strategies are used com-
pared to modularization. This model has
been examined using three main prod-
ucts of the Ghods Manufacturing Group,
which is a manufacturer of truck body
parts. The semi constructed warehouse
is considered as the decoupling point
and processes upstream and down-
stream of the decoupling point have
been considered for the implementation
of lean and agile production strategies,
respectively. The waiting time of the
product in the production section has
been considered as the lean production
indicator and the warehousing time,
that is, time of waiting of products in the
final warehouse has been considered as
the indicator of agile manufacturing.

These indicators have been evaluated



before and after implementation of the proposed model and the impact of im-

provement was measured by the indexes of sigma level and process capability

(Cp). The results of the case study indicate that the firm was able to achieve 30.3

percentage of waste reduction for all of the three products thereby resulting in

reduced cost and increased quality of service in the supply chain

V. RESEARCHES ON LEGILE SUPPLY CHAIN

As mentioned earlier, a branch of
research under the title leagile
supply chain has emerged after the
leagile paradigm was proposed in
the world. It is found that leagile
supply chain was first initiated by
Naylor. On seeing the theoretical
foundation laid by Naylor, few
researchers began to work on leagile
supply chain. In the literature survey
being reported here, as many as 3
papers reporting the case studies on
leagile supply chain were found. The
information and knowledge gained
by studying these papers are pre-
sented in this section.

Naylor et al [8] show that the lean
and agile paradigms can be com-

bined successfully within a total

supply chain strategy without consider-
ing them in progression or in isolation.
The agile manufacturing paradigm is
best suited when the customer demand
is fluctuating and lean manufacturing is
the best for a level schedule. A decou-
pling point separates these two para-
digms at which a buffer stock is held
between fluctuating customer orders
and smooth production output. Post-
ponement is another terminology asso-
ciated with decoupling point and aims
to increase the efficiency of the supply
chain by moving product differentiation
closer to the end user. Various supply
chain strategies range from ‘buy to
order’ where the end user is prepared
to wait for a long lead time and decou-
pling point well up the supply chain via
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‘make to
order’ with the decoupling point just
before the manufacturer/assembler,
‘assemble to order’ where that pointis
at the manufacturing/assembly plant,
via ‘make to stock’ with the decoupling
point between assembler and retailer,
and ‘ship to stock’, with that point at
the retailer as shown in Fig. 4. The
case study of a PC manufacturer shows
that the lean and agile paradigms can
be combined within the same supply
chain with the decoupling point acting
as a buffer between the variable
demand for a wide variety of products
and the level production schedule for a
smaller variety of components. The PC
manufacturer positioned the material
decoupling point at the finished goods
echelon and there by an assemble to
order supply chain strategy is being
followed. By adopting this strategy the
lead time could be reduced to 4 weeks.
Thus supply chain on the upstream side
of the decoupling point has adopted
the lean manufacturing paradigm and

on the down-

MAY 2020

stream side adopted agile manufac-
turing paradigm.

Kisperska-Moron and Haan [9] have
highlighted that in real world business
practices, the application of pure agile
practices or pure lean strategies is
seldom found. It is actually a case of
application of both the strategies in
proper proportions, a hybrid strategy
called leagile, that is required by the
firms. The case study illustrates that the
organisation has initially adopted agile
strategy and was very much competi-
tive to meet customer demands. But as
the market matured, it became expen-
sive to follow agile strategy and there-
by resulted in a crisis situation for the
company. With this experience, the
company changed its strategy to meet-
ing the actual customer demands, that
is, react to the customers in a lean fash-
ion. Thus the study shows that firms
should judiciously change between lean
and agile strategies based on the
changing situations.

Banomyong et al [10] through a case



study in an electrical appliance manufacturing firm in Thailand, illustrate the

application of leagile paradigm in reverse logistics process on its repair and

replacement services. Reverse logistics is being used for collecting used or

returned products for repairs or servicing by the manufacturer directly or

through service centres, add value back to them and send them back to the

customers. Handling the returned products quickly and with cost efficiency

Is @ major challenge for the reverse logistics system. From the study, it is

found that, by adopting a leagile strategy, the lead time taken for product

repairs and returns and also the costs involved with reverse logistics have

drastically reduced, thereby leading to cost effectiveness and responsive-

ESSH

VI. COMPLETED AND UNCOMPLETED TASKS ON LEGILITY

The emphatic stress made by Naylor
narrowed down the researches on
leagility towards leagile supply
chains. This focussing has prevented

the actual identification of the task

which need to be carried out so that
the goals of implementing leagile
manufacturing in organisations is
achieved. These completed and un-
completed tasks are enumerated in

this section.

1 . Mass production is applied in most of
the companies

2 . Few companies have adopted lean
manufacturing principles

3 . Least number of companies have ad-
opted agile manufacturing

4 . Lesser adoption of lean and agile
manufacturing results in slow sinking of
the manufacturing industries

5. Leagile, proposed by the researchers,
stand to be in between lean and agile
manufacturing

6 . Leagile researches have been highly
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inclined towards leagile supply chains

Leagile researches largely address the characteristics of decoupling point

7 . Very few case studies on leagile implementation reported in literature arena
8 . There is no clarity with regard to the steps followed to implement leagility in

manufacturing organisations

9. There is no clarity with regard to the benefits of implementing leagile ( espe-
cially business point of view to achieve profitability )

10 . Activities that have not been focussed by the researchers:

Tools and techniques to be employed
Leagility through product development
Quality improvement through Leagility

Leagility measurement

O O O o o

Determination of criteria, enablers, ingredients of leagility
11 . No book on leagile manufacturing is published

12 . No research on holistic outcome based research approache

Faw
rmaterial
supplier

Mlanufacturers Mlatenal
Aszzemblers

Buy to order

; ; Make to order
‘V‘ Aszzemble to order

Maketo stock

:; .:‘: Ship to stock
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VIl. CONCLUSION

There has been an increasing need for organisations to achieve agility in the
recent years. Agility requires a higher level of integration of the organisation
with highly skilled and educated

workforce and high level technologies, which several organisations fail to
achieve. Lean manufacturing systems and supply chains are relatively rigid
and cannot easily adapt to market conditions. Various researches show that
lean and agile strategies have to be applied in appropriate proportions,
though the adaption of leagile strategy, rather than applying them in isolation,
so as to achieve cost efficiency and responsiveness [6]. Still, there is a lacuna

of practitioners not picking up leagility.

The emphatic stress made by Naylor et al [8] directed the researches on
leagility towards leagile supply chains. Thus, there arose a need for identify-
ing the tasks which have not been completed by the researchers in this direc-
tion and the same have been highlighted in this paper. A major limitation of
the survey is that only very few researches and case studies related to leagile
production paradigm has been found in the literature. Finally, there is a need
to identify future research tasks which would uplift organisations that are
having less revenue and inflexible characteristics to acquire competitiveness

and prosper in the contemporary competition intensified world.
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APPLICATION OF MECHATRONICS
IN MEDICAL FIELDS

1.INTRODUCTION

Mechatronics is multidisciplinary branch of Engineering, Which combines Me-
chanical, Electrical and Computer Engineering fields.

In 1981, Hideo Kodama of Nagoyo Municipal Industrial Research Institute pub-
lished his work on functional rapid-prototyping system using photopolymers .In
this account, the model is printed by printing layer by layer, this became the foun-
dation of 3d printing technology. 3 years later Charles Hull made the history of 3d
printing by creating Stereolithography.

For a Centuries Many scholars, scientists and engineers had dilemma whether it
is possible to create artificial organs, blood etc. After 1984 it came to end at 1999
when scientists from Wake Forest University were able to build a synthetic scaf-
fold of a human bladder by using 3d printer. This event had opened the doors to
3D Bio Printing.

The basis of this paper is to determine whether 3d Bio printing will be beneficial

for mankind or not.

2 . THE OBJECT OF STUDY

In 3D Bio printing, We use 3D printing technology to form artificial tissue with
help of cells, biomaterialetc .The printing process is similar to that of 3d printing.

The Figures gives an idea of printing method.
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BIO PRINTING PROCESS

¢

[A] (8] [c1 [D]
Bioink spheroids Additional layers Bioink spheroids Final living
printed into layer printed to build fuse together and tissue

of biopaper gel object biopaper dissolves

Bio Printing methods

PRINTING METHOD ADVANTAGES

Extrusion based Printing Shear stress can impact
spesdistructures  are | cell viability
highly controlled

Ink et Fast printing speed Requires low wviscous
low cost materials

Sterclithography(sia) High resolution Requires large amount
of materials

Long processing time

Low cell viability

Highly accurate Can impactcell

Can be used with
viscous materials

Fused - deposibon| Yields highly porous Mot compatible with
mdeling(fdm) structures cells

Difficult  to  create
complex structures

Selective laser sintering| Can  create complex [Not  compatible  wath
{gls) structures cells

Better bonding between
layers

The printing material used in bio printing is Bio ink, It is usually made of
cells with bio polymer gel. The biopolymer act as carrier agent and helps
cells to grow, spread and proliferate . Bio ink must be bio compatible and it

should be easy to modify the cells after printing.
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Bio printer is the 3d printer used for bio printing, example HP desktop 500

printer.

Cellular Hydrogel

Bio-ink - Print Head
Print Head e

Heating Station

Cooling Station

Glass

Capillary Bio-ink Reservoir

Laser
Calibration

Module
Print

Stage 1 is I 2 Emergency Stop

3. METHODS

Irrespective of printing method, there are 5 steps to be followed for printing any

tissue model.

Step 1 : 3D Imaging - With the help of CT or MRI we collect necessary data to

print the model.

Step 2 : 3D Modelling - With the help of Auto Cad and collected data we create

the model and save it in G code.

Step 3 : Bio ink selection - Bio ink is selected based on tissue model.

Step 4 : Printing - We setup bio printer and feed G code ,delivery of deposition is

based on number of nozzles and type of tissue printed.

Step 5 : Solidification - As the layers are deposited, it solidifies to hold its shape.
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4) The post-printing stage
takes place takes place under
controlled physiological
conditions in order to initiate
matrix remadeliing

3) Bio-ink loaded into
3D biogrinting
cartridge and corneal
risdue is printed

1) A digival model of
the cornea is obrained
and the oorresponding
30 printing code is
exported

2) Biomaterial and cells
combined together to
farrm Bio=ink

+

X

ﬂ
N
1% *ﬂ

3D BIO PRINTING STAGES

The figure show the printing Corneal model was built by Auto
procedure for 3D bio printing of Cad 2017 in order to facilitate
corneal stoma. 3D bio printing process. Soft-

ware used was Slic3r(1.2.9)

We will take the experiment configured with INKREDIBLE bio

conducted by Abigail Isaacson, printer.

Stephen Swioklo, Che J. Connon

to explain bio printing stages A pneumatic dual extruder 3D
and equipment they used to bio printer was used. A gelatine
print corneal stoma. slurry was prepared using Free

form reversible embedded of

Specific corneal model is con- suspended hydrogels. The slurry
structed by using a rotating is used in order to facilitate the
Scheimpflug camera and discre-  Printing of low viscosity colla-
tised by Finite Element Method gen and alginate bio-inks while
(FEM). maintaining printability
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4 . RESULTS & DISCUSSIONS

ARTIFICAL ORGANS

Researchers at Wake Forest University, United States were able to 3D Bio
print Bladder.

Bio printing of less complex organs such as bladders are possible.

Bio printing of complex organs such as kidney, hearts and liver is at experi-

mental stages

ARTIFICAL BLOOD VESSELS
Engineers from University of Colorado, United States of America developed

3D printing methods to create artificial blood Vessels.

BIO PRINTING OF BONES

Bone tissue generation will be possible.

ARTIFICIAL CARTILAGE

Scientists from Zurich were able to create cartilage.

CLINICAL TRAILS AND MEDICAL RESEARCH
It will help us to conduct trails on human tissue and study the effects of

various drugs.

The Companies that focuses on bio printing were limited to few countries.
Recently there are few start ups in India that focuses on bio printing with
Collaboration with various Research Institute like MIT etc. It will take few
years for bio print to be available in market and to be accepted by the

Masses.
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There are more than 1 million patients waiting for organ transplant, there cases
where accidents victims and patients die due unavailability of their blood group in
the blood bank. There are cases where patients require bone marrow for surgery.
By Bio printing we are able to create the above mentioned parts. Researchers from
Carnegia Mellon University has published a paper in Science that details a new
technique allowing anyone to 3D bioprint tissue scaffolds out of collagen, the major
structural protein in the human body.

The method they used was FRESH .In this experiment they were able to create a
miniaturized heart. This experiment's success is the first milestone marked in de-

velopment of complex organs.

3D printing (22°C) | Release (37°C)

Syringe

Support bath

Hydrogel

Freeform Reversible Embedded Suspended Hydrogel (FRESH)

In Figure , It show FRESH ,In A the green color is bioink while yellow color is
gelatin Slurry .In B it shows the deposition of bioink.

A team had successfully developed printer, which can repair extensive burn
wounds.
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The above lists where the achievements done in Bio Printing and Bio Fabrications
in the last two decades. There are heavy researches and its progress can be seen

in variety kinds of fields (organ ,bone, cartilage, skin, food etc).

5.CONCLUSION

3D Bio Printing has great potential that can affect the lives of popu-
lation. Even though it emerged recently, there rapid development in

this field, It is estimated that with in next 20 years we will be able

print perfect complex organs. In each organs in human body is built

by specialized cells, which were joint together by Extra Cellular Ma-
trix(ECM) ,ECM provides structure and bio signals which are needed
to carry out their functions, the biggest hurdle was to create these

ECM in the print.

- ATHIF THAIKADAN
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FABRICATION AND TESTING
OF POROUS STRUCTURES

JISHNU C - ABIJITH K JACOB - RAJAN T AND A SELVAKUMAR

ABSTRACT

Conventional machine tools are usually made up of cast iron, due to
its better damping and mechanical properties compared to the
materials available in the industry. However, at high speed opera-
tions, it is reported that geometrical errors occur in products result-
ing in dimensional inaccuracies. Hence, study of new forms and
testing specimens that improves the propertiesofmachinetoolmate-
rialsatanoptimumcost becomes important. In this study an attempt
is made to test porous cast iron specimens with differentstructural
forms. Bionic and hexagonal form designs are selected for analysis.
Again, composite materials were filled in the porous structure and
their strength in compression and tension are evaluated. The
results were found to be better than the existing structures, and
hence are found to be suitable for manufacturing of machine tool

structures.

Key Words: epoxy granite, form design, compression strength,

porous structures
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INTRODUCTION

Materials used in the manufacture of
machine tools play an important role in
determining the productivity and accu-
racy of part manufactured from it. The
machine tool structures are required to
be strong and rigid and also be capable
of damping out vibrations transferred
into them during machining operations

in order to control the positional errors

1.The need for long-term geometrical
and dimensional stability in precision
machine tools has made the research-
ers to look into alternative materials for
machine tool structures

2.In this experimental study, three
structural forms were selected for anal-
ysis, namely, bionic rib form, hexagonal

structural form and a large hollow form

with inner-walled honeycomb structure.

The form designs selected were cast in

cast iron blocks of specified dimensions.

These specimens are further filled with
a polymer concrete (epoxy granite com-
posite)which were found to possess
excellent mechanical and thermal prop-

erties, thus making it a composite ma-

MAY 2020

terial

3.The polymer concrete itself is a compos-
ite material in which the aggregates are
bound together in a matrix with a polymer
resin. Since no hydrated cement phase will
be present in a polymer concrete, they
possess excellent physical and mechanical
properties such as rapid curing, high flex-
ural, tensile, and compressive strength,
light weight, good adhesion to most mate-
rials and chemical resistance compared
with cement concrete

4.This has led many researchers to study
its usage in machine tool structures

5-7.A hardener is added to improve the
resin properties.

This study attempts a comparative study of
three selected structural forms filled and
unfilled with epoxy granite composite ma-
terials with optimumcomposition by evalu-
ating the mechanical characteristics of the
material. Mechanical characteristics such
as compressive strength and tensile
strength are studiedto arrive at a suitable
replacement to conventional machine tools
.Compression and tension test is done as

per ASTMstandards.



PREPARATION OF TEST SPECIMEN

The tensile and compressive test speci-
mens are prepared using mineral cast-
ing techniques. For compression test,
three specimens of each structural form
were fabricated and are cubical test
specimen of 75*75*75 mm size are
prepared as shown in Figure .A solid
cube without any holes is also fabricat-
ed for comparison. Wooden patterns for
the three structural forms are fabricated
to prepare the molds.

The hardest of the available granite with
high compressivestrength(246MPa) is
selected and usedas aggregate material
for preparing the epoxy granite com-
posite. The epoxy concrete is manufac-
tured using a mixture containing 88%
by weight of granite aggregate and the
remaining is a mixture of resin and

hardener.

e The granite aggregate consists of
coarse particles of size ranging
4.75mm(50%byweight),medium parti-
cles ranging 2.36 mm (25% by weight)
and fine particles of size 1.18 mm (25%

by weight).

e Theresinmixtureconsistsofamix-
tureofepoxy resin (Araldite-
LY556)andhardener(Aradu-
rHY951),which is 2% by weight of
the resinused.

The granite material is crushed
andc lassified into three above cat-
egories using sieve analysis. The
bigger particles are selected in a
higher proportion as it offers
strength to the structure and the
medium and fine particles reduce
the void formation in the structure
manufactured.

The granite particle in required
sizes are thoroughly cleaned in
water to remove any foreign parti-
cles. The granite particle are then
dried to remove the water con-
tent.This is required for proper
binding of material with epoxy res-
in.The particles are mixed thor-
oughly while adding the res-
in-hardner mixture into it. The mix-
ture is thoroughly filled into the
cast specimens as shown in Fig-
ure.The test specimen is cured for 1
week at room temperature for

better results.

MAY 2020




Unfilled specimens

(a) Bionic rib (b)inner-walled honeycomb (c) Hexagonal form(Placed on UTM)

Tensile testing specimen dimension

Tensile test is done on the cast iron used to know its tensile strength, and 3 speci-
mens of cylindrical rod form is fabricated as shown in Figure to obtain average

values.

Experimental Setup

The experimental setup consists of ComputerControl Electro-hydraulic Servo Universal
Testing Machine , where both the compression and tension test is done.The computer-
software is of Model WAW-1000E, Series No: 011036 available in the NIT Calicut Pro-
ductionLab.
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For compression test, the load is placed between the compression plates and then a
hydraulic load is applied. For the tension test, three-fourth of the shoulders ofthe speci-

men are tightly placed in the holders of the UTM, and load is applied.

Filled specimens

(a) Bionic rib (b)inner-walled honeycomb (c) Hexagonal form (Placed on UTM)

specimen

Universal Testing Machine
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RESULTS AND DISCUSSIONS

It is observed that the strength of cast iron filled with epoxy granite is higher

than the strength of cast iron without the composite filling in the cavities. The

specimens that are unfilled by the epoxy granite composite, shows low

strength compared to that of the epoxy granite filled specimens. The maxi-
mum load withstood by the solid cast iron is found to be 1049.8 kN (Maxi-
mum capacity of UTM). The average tensile strength of the material is found
to be 216.33MPa. The output for compression( Fig 5) and tension(Fig 6) test

(Load( KN) v/s Extension(mm)) for different specimens are shown.

The maximum load at which the specimen failed and the corresponding com-
pressive strength calculated for the unfilled and filled test specimens and are

given in Table

COMPRESSION STRENGTH OF THE SPECIMENS

It is observed that the slope of the

graph for the solid specimen is

smaller when compared to the

other specimens. Also the load

required to produce same amount

of deflection is lower in case of

solid piece
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CONCLUSION

In this study, an attempt has been made to fabricate a and test an alter-
nate structural forms filled with composite material for conventional
machine tools like lathe bed by. Three form designs were selected for
analysis and epoxy granite is used as the filling material in the tested
specimens. The cast iron material used is found to have a satisfactory
tensile strength of 216.33 MPa.The compressive strength of all the
specimens are obtained. Of the three specimens with selected three
forms,the bionic rib structured specimen is found to have higher com-
pressive strength, and the strength of composite filled specimen is
15.06 times higher than the unfilled one. Compressive strength of com-
posite filled inner hexagonal structured specimen is 7.22 times higher
than the unfilled one. The compressive strength of filled hexagonal form
specimen is 0.933 times higher than the unfilled one.Since the epoxy

granite composite material has high vibration and damping capacity,the

newly fabricated specimen with composite filled structures is expected
to have high vibration damping property than the ordinary cast iron
specimen. This confirms the suitability of the above new porous ma-
chine tools with composite material as a suitable replacement to the
conventional machine tools.

The graph of the solid cast iron increases slowly while that of the

remaining ones increases rapidly.
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Tensile test of cylindrical rod specimen
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SMP

GEC PALAKKAD CHAF'TER

AMERICAN
SOCIETY OF
MECHANICAL

ENGINEERS
ASME

STUDENT SECTION

ASME currently has hundreds of
Student Sections around the
world. ASME Student Sections
are chartered at engineering
departments of colleges and
universities around the world

with the following purposes:

e To promote the goals of the So-
ciety;

e To complement the curriculum of
the educational institutions;

e To offer mutual support in study,
learning, and professionalism;

e To provide personal connections
and communications within the
Society and the profession; and

e To provide outreach and service

to the society in general.

Student Sections are encouraged to organize

and provide a variety of activities of technical
content and professional and personal value

such as:

e Technical presentations

e Skill development activities

e Networking

e Engineering and technical competitions

¢ Volunteering and community services

e Outreach to potential engineering students
including K-12 students

e Assisting in the transition from student to
professional life , and

e Encouragement of continued membership in
ASME.
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STUDENT OPPORTUNITIES AND RESOURCES

Student section membership offers a broad range of ben-
efits for students including career guidance resources,
problem-solving tools, scholarship opportunities, industry
information and much more. Students can also start
building a larger network of individuals in the engineering
community that will be helpful as they progress through

their career.

1. STUDENT PROGRAMS / EVENTS

ASME E-Fests
1.ASME Engineering Festivals or E-Fests, are a series of
three-day events, plus a year-round digital experience for engi-
neering students across the globe. These programs empower
students to ignite innovation, build their resumes, expand their
knowledge and skillsets, participate in stimulating competitions,
jumpstart their careers and most importantly, celebrate engi-
neering.

ASME EFx
1. An ASME EFx is designed to bring the excitement, communi-
ty, innovation and vibrant experience of ASME E-Fests flagship
events, to local colleges and universities around the world. An
ASME EFx is planned and executed by local organizers with the
support of ASME staff, and allows the spirit of engineering and
connection to ASME and E-Fests, to spread to students on a
global level, without the cost and travel prohibitions that may

exist by attending an E-Fest.
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2 . Save up to 50% on courses, books, journals, conferences, and

more

3 . Subscription to the award-winning Mechanical Engineering

magazine

4 . Use of Access Engineering online reference tool

STUDENT MEMBER BENEFITS

Joining ASME’s student membership community allows you to network
with other like-minded individuals, and focus on your professional devel-
opment skills. Membership offers networking events, student competi-

tions, volunteer opportunities, and access to key resources.

STAY ON TOP OF TECHNICAL TRENDS

Get access to valuable information and resources such as Mechanical
Engineering magazine, newsletters, the Access Engineering online refer-
ence tool, and discounts on courses, technical journals, publications, con-
ferences, and more.

PROFESSIONAL DEVELOPMENT

Find new mechanical engineering-focused job opportunities, articles, and
webinars on key topics through the ASME Career Center. The ASME
Mentoring Program also provides an opportunity to build a relationship
with an experienced engineering professional, from whom you can learn

and grow.
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STUDENT COMPETITIONS

ASME competitions test your engineering expertise in a variety of
fields while having fun. Compete against other students, learn im-
portant teamwork and presentation skills, and add crucial extracur-
ricular involvement to your resume. Attend ASME E-Fests through-
out the year and take part in the Student Design Competition,
Human Powered Vehicle Challenge (HPVC), IAM3D Challenge, or
Old Guard Competition.

MAKE CONNECTIONS BY GETTING INVOLVED

Build a stronger network with other engineers through volunteer

opportunities, committee participation, mentoring, and more.

APPLY FOR FINANCIAL AID & SCHOLARSHIPS

ASME helps student members subsidize their education. Scholar-
ships are offered to domestic and international undergraduate and
graduate students. Loans of up to $10,000 are also offered to junior,

senior, or graduate students.

ASME Student Section GEC Palakkad

ASME student section GEC Palakkad will support to improve the

functionality of mechanical engineering department.



INAUGURATION

ASME student section, GEC Palakad was inaugurated by

Dr. Ganesh Natarajan, Associate Professor from |IT Palak-
kad on the 10th of March 2020. It marked the beginning
of a student chapter which would provide great opportu-

nity for students to transform into professionals.

TALK

The first program conducted by ASME
student section, GEC Palakkad was a talk
led by Dr. Ganesh Natarajan, Associate
Professor at [IT Palakkad on the 10th of
March 2020 on the topic “Deconstructing
Cricket through Mechanics”. It helped the
students to understand the engineering
part of bowling techniques with fluid dy-

namics.
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WORKSHOPS

BMW workshop & Aerodynamic Workshop conduced as a part of the
multifest, invento 2020.

BMW Workshop

A workshop based on the technologies and their working from one of the
most successful company in automobile and luxury car manufacturing
field using their models BMW M3 and GS31.

AERODYNAMIC WORKSHOP

A workshop based on fundamentals of aerodynamics, design and optimi-

sation.




ROBOTICS

Robotics Club (introduced on the 1st of February 2020) is a com-
munity of students who finds pleasure in creating mechanical
parts that may even be potent to work without human interven-
tion. Each member is provided with mechanical, production,
electronic, and informatory aids besides the indispensable guid-
ance of experienced members. Aim of the Robotics Club is to
support and foster interest in various aspects related to robotics;
mechanical design in particular.

Robotic Club owes its success to the well defined goals, orga-
nized and disciplined work structure and motivated members .
The club today is an active platform for students to display and
develop their practical machine building skills and knowledge.
The club was successful in making a robotic car for INVENTO
2020.Plans to make a local chapter on robotic society are in pro-
cess. Company level Interventions on robotic devices are also

looked upon.
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INVENTO 2020

Gec Palakkad hosted the mega event invento 2020 on 2020 march
5,6,7,8 Invento 2020 was one of the best and most successfull inventos
the GEC has ever witnessed. Invento 2020 was the best in the history of
inventos. Mehanical department had a big role to play behind the
sucess of invento 2020. There were more than 500 participants who
participated in the mechanical events and out of that 270+ participants
were non-gecians. Under the leadership of Muhsin KK ,Niyas KK and
Vishnu B, cordinators for almost all events were fixed in early january
itself.

All volunteers started raising funds for the mechanical events from
mid-january. Funds were mainly raised through coupon collections and
sponsorships. The main sponsors for the mechanical events were Cadd
centre Cherpulassery, Focus gate academy, Mas tech Cherpulassery,
Malabar polytechnic campus, Alliance driving school.

Finance matters for mechanical events were smoothly handled by

Edwin.

We have been giving publicity for all events through social media plat-
forms from February 15 onwards. We conducted CAD Master, Au-
toquiz, Automaniac, CADD Talk, Aquarocket on the 5th of March. And
the very next day, ie; on March 6th, we conducted events like Junkyard
war, Master of Machines, Dr.drive, Aquarocket. And with the most
number of participants, on March 7th BMW Workshop was organized
in the EC Seminar Hall. The Wheelies program of Club30 and Tussle of

Queen were conducted on March 8th.
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Vintage Voyage Expo sponsored by the Focus Gate Academy was held
on b, 6, 7 and 8th of March. On march 7th and 8th KSRTC Expo was

conducted in front of the collage entrance gate.

With the immense support and coordination of mechanical Department
HOD, staff advisor, Teachers, Design Team, Documentation Team,
Sponsorship Team, Finance Team and Event Volunteers a total of 14
events including the 9 games, 2 workshops, 2 expo and 1 show was

conducted in a pleasant way.

MECH REPORT

2019-2020

'Perfection is not attainable, but if we chase perfection,
we can catch excellence."

- Vince Lombardi

Building on a legacy of achievements, this has proven to be another excep-
tional year for the Department of Mechanical engineering, GEC Palakkad.
Dynamic partnership among faculty,staff and students fuelled by unflinch-
ing efforts, unorthodox initiatives and boundary pushing teamspirit result-
ed in a series of multidimensional ventures curricular and co curricular alike

; to highlight which is my ineffable pleasure.
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This report briefs the accomplish-
ments of Department of Mechanical
Engineering, GEC palakkad for the
academic year 2019-20. Whole
hearted love and gratitude to every-
one who had been a part of our jour-

ney.

The crowning achievement for this
academic year for GEC Palakkad
undoubtedly was getting accredited
by the NBA on 20-12-2019 with a
score of 658. We will remain accred-

ited and will be recognised for our

quality and standards till 30-6-2022.

Thanks to the well educated and
highly talented faculty and the
co-operation and efforts of the stu-
dent body who made this grant feat
possible. The highly qualified facul-
ties along with other highlights like
MERC, project lab and all the well
equipped workshops and labs made
this accomplishment possible in the
department of mechanical engineer-
ing.

There has been more than one

instance of participation of faculties

in FDP's and leadership develop-

ment programmes.

There have been many VFS talks
held in the department of mechani-
cal engineering during this academic
year covering a wide range of topics
like “Why to learn Mechanical Engi-
neering?”, "Mentoring and Motiva-

tion" etc.

Another hailable milestone in the
department of mechanical engineer-
ing is that as part of their CSR initia-
tives, to enhance the employability of
engineering graduates,CADD centre
signed an MoU with GEC Palakkad
on 12th October 2019. Scope of the
MoU includes utilization of the com-
putational resources at CADD labo-
ratory of the Department of Mechan-
ical Engineering and equipping stu-
dents of the department with
state-of-the-art software tools for

drafting and designing.

This academic year saw the selection

of 5 students of the department of




mechanical engineering as Techni-
cian Apprentice (Mechanical) at
BPCL Kochi Refinery along with 3
GATE qualifiers. It was also a
moment of pride for the mechanical
department as our beloved sir K.Bal-
akrishnan,Associate Professor,
received a Ph.D in mechanical engi-
neering on 12 th november 2019

from Anna University Chennai.

Amidst other activities that took
place in this acadamic year, the one
worth emphasizing is the charting of
ASME student section. 'ASME STU-
DENT CHAPTER' was inaugurated
by Dr.Ganesh Natarajan, Assosciate
Professor of [IT Palakad on 10 th
March 2020. It allows students to
network with other like-minded
people and helps them acess the key
resources that will open the door
when they start their professional
career. Under ASME we had con-
ducted a talk regarding 'Decon-
structing cricket through mechanics'.
Other workshops like BMW work-

shops and Aerodynamic workshops

that were conducted under ASME in
assosiation with INVENTO 2020
saw the enthusiastic participation of
a huge student crowd. ASME helps
students stay on top of tech trends
and is one of the best platforms for

students to learn and grow.

Another noteworthy mention during
this academic year is the creation of
Robo Club on the 2nd of February
2020. This club was a huge success
and witnessed active participation of
students. The Robo club members
were successful in creating a Robot
for participation in the event of Rob-
orace which was conducted as part
of INVENTO 2020. The club is pres-
ently working on devising an inter-
national robot based community ie;
Robotic society's local chapter in our

college.

Awards give you tremendous

amount of encouragement to keep
getting better. This academic year
saw a number of students getting

awarded for their achievements.
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The team “NOVA” consisting of team
leader “Mr. Amal Babu”, and team
members” Mr. Akshay A M, Mr.
Aghosh S, And Mr. Akash S “ under
the guidance of Assistant Professor
Adhoc Mr. Anil K B, were selected to

present their project named “Non-Le-

thal rubber bullet firing gun” in Nation-

al Convention as a part of AICTE Ch-
hatra Vishwakarma Awards-2019
which was held at AICTE HQ, New
Delhi on 24.2.2020. This year the
theme for ‘AICTE Vishwakarma
Awards 2019’ were “How to enhance
the income of a Village”. The project
was under the sub-category 'liveli-
hood".

Another achiever was Shabeeb K P
who won the Second price for the
biomimicry challenge conducted by
ASME on behalf of ASME E-fest held
at Marwdi University , Rajkot(Gujrat)
from 28th Feb to 1st march 2020.
Another worthy mention is Athif
Thaikadan of SSbME who presented a
paper titled “ Applications of Mecha-

tronics in medical field” in the nation-
al conference “Emerging trends in
Mechanical Engineering” organized
by Department of Mechanical Engg.,
NSS College of Engg., Palakkad, on
9th November, 20109.

The spotlight for the academic year
of 2019-20 was without conflict
grabbed by INVENTO 2020, our
college tech fest, held from March 5
to 8. INVENTO 2020 was a grand
success with 500+ participants
which included around 300 non-
GECians.The event was lively, huge
and fun packed. 9 technical competi-
tions, 2 fine exhibitions,several fun
filled workshops, a talk show and a
special mechanical department show
were part of INVENTO 2020. Need-
less to say, this year's INVENTO, like

no other, was a masterpiece.
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Experience
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Days in Rajkot with ASME Family

The journey began on 25th February. | was
to be accompanied with a friend of mine.
Due to some reason, he had to leave. So |
chose to go ahead. | was pretty sure that it
will be a great experience to be out there (&
it was). | was fortunate enough that | was
accompanied by a group (MES Kuttipuram)
there presence made my journey the most
colorful way that it can. The companionship
made all my difficulties easier. They were
prepared for the HPVC which was the most
talked event of the fest. By 27th early
morning we reached Rajkot and by 7 am
we were at the Marwadi University. The
campus

was run by MR Ketan marwadi and was
established in 2016. The campus atmos-
phere was fine and the huge structures of
university made it to feel like it was the
queen of the entire Rajkot. There were
students from different parts of the world
especially from Syria, Nigeria etc where
learning was found difficult due to geopolit-
ical issues and war. Those students chose
Marwadi to be the perfect spot to gain
knowledge. The best thing | remember
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about Marwadi is that we were given the
finest Guajarati cuisine. The climatic con-
dition was quite varying at the time. The
nights were too cold and early mornings
were quite difficult to adjust. At the same
time after the sunrise, it was a bit difficult
to enjoy the day as it was too warm and
arid. On 27th the initial preparation of the
event was on process especially for
HPVC and as | told it was the most supe-
rior event of the whole fest. Myself and
some guys whom | befriended from the
train goom around the university as we
had nothing to do and my event was
supposed to initiate the next day. We
were amazed to see huge paddy fields
and cotton cultivation around the univer-

sity. It was such a pleasant view indeed.

The next day, in which whole event initi-
ated and the best of the day was the
practice of HPVC riders. My event was

Biomimicry challenge. It was led by Mr.



Prashant dhawan. The first day was all chair of Cummins College of Engineering for
about workshop, some games on problem Women , pune , named Radhika. We had a

SOIVing and introduction to the Challenge. quite a good team and made most out of our

While in the workshop session he taught us valuable time.

about slime mould that | would like to share

with everyone which | found very interest- The next day we were made to sit around
ing. If you have seen how slime mould colo- a round table and generate all the ideas possi-
nizes its surrounding for food, you must ble. We were given task of either find a

have seen they do so by making very dis- common problem that we are facing and find a
tinct pathway. These pathways are peculiar solution from nature mimicking the biological
with its distance. From one point to the system or make use of any biological phenom-
other they make the shortest distance in enon and find a use of it in our daily life. Our
order to absorb its food matter. So this mentor sat with us sharing his views on our
feature was analyzed and currently this idea and provided his knowledge on that par-
phenomenon is being used in order design ticular field to help us. It was literally a brain-
a new railway track in most countries. It storming session. We were provided with all
was an efficient and quick solution for a the accessories to project our ideas and make
major erroneous issue. We were made into our own models to demonstrate by the

group of three members each. | chose my authority. Finally we decided to take focus our

group member to be a
Malayali so as to make
idea sharing and conver-
sation easier and he was
a student of MA College
kothamangalam named
Aravind and third
member who voluntarily

joined our team was the

ASME student chapter
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study on manta ray which has got a very
efficient flow ability due to its design and we
planned to implement the design on to sub-
marines , thanks to asknature.org we were
fortunate with very brilliant ideas from the
site. While scrolling, we came across the
peculiar food intake system of manta ray. It
takes in the water with food matter and its

intake system separates the water from food

using a peculiar bouncing action food matter.

Thus the idea was born of non-clogging
water filtration system, which ultimately with

least maintenance.

The very next final day of the event, we
reached early and made our PPT and charts
and got ready for the presentation. We did
our best for the event. Judging panel gave us

very best comments on our topic with all the
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improvements that we can make on the
topic. After the program, we had a talk
session with Seetha Somasundaram. It
was very informative. She shared her
experience on working for mission man-
glyan.

The evening session was award distribu-
tion session and it was quite joyful when

my team mate informed me that we

made the second in the
event. Unfortunately |
was not there on the
Dias while distributing
i the prices.

The whole event was
very much knowledgea-
™ ble, enjoyable and

. mostly a good event for

* a good network and
explore the new domains of Engineering.

The very next day | returned, with a grief
of not having explored the Rajkot to the
best extend. For the whole event students
from Kerala has made a good remarkable
work. For instance, out of 50 HPVC, 7 of
them were from Kerala. The participation

of keralites was appreciable enough.

SHABEEB KP
2016 - 2020
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VEE KEY CEE DAYS

As part of the KTU curriculum, | decided
to do an internship with the intention to
make activity points. Apart from curricu-
lum, an experience can be made from
these internships. | contacted one of my
relatives who is working in VKC Coim-
batore and that's how we started our
internship at VKC.

Actually, we approached the company for
a two-week internship with a small pro-
ject, but the HR officer, Mr Vignesh
insisted on @ minimum of 30 days or 45
or nothing. So, we were to do the intern-
ship for ne month in VKC. It was very nice
to see the company at the day of the HR
interview. The joining date and other
details were provided by him that day.
The first day was very funny, as we were
in a formals for the first time, looking
funny and not serious. That day we were
introduced to Mr Titu, the shift in charge.
He was a mechanical engineer, who
browsed us through the entire shift and
explained his duties and whatsoever
could go wrong. Casually, he toured us

through the company till noon. We

walked through each and very corner of
the company and by evening, he
became very close to us.

From morning 9o clock until evening,
we were not able to sit except at the
time of lunch. The day was filled with
excitement and happiness. We noticed
that only the both of us and the plant
manager were in formal dress. The
office setup was so nice, the staff, de-
partment heads, manager and all
shared a common space but separate
desks. The stay was arranged by the
company itself and food was from the
canteen.

From there, we met some ITI interns
and trainees from one of the private
colleges in Palakkad. They were already
placed at vkc but came in earlier to
exercise what they learned to gain a
more hand on experience. They had the
support of their institution and were
sometimes visited by their teachers.
Initially they thought we were employ-
ees because of our dressing. On the

upcoming day we were given a small
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task but the name was ‘Break Down
Analysis’ ,which my friend thought was
something big and scary. But the actual
job was to find out what was preventing
from achieving 100 percent efficiency,
for example: a Gusbhi machine was to
produce 80p in a rotation but instead it
sometimes produce 40p or maybe 60p.
The is clearly stated above but initially
what we did was to find the damaged
and loss in pairs of chappal in the
moulding machines (In this plant, they
produce PolyUrethane chappals or com-
monly known as PU chappels which
have to be moulded in a machine). Actu-
ally, it became a little boring as this con-
tinued for almost two weeks. Food and
new friends kept us there. By this time
we started discussing about our careers.
We met up with some Btech trainees in
the company who were placed from NSS
Palakkad. We shared our room with
three MBA trainees who came from dif-
ferent places. By evenings, we were very
exhausted but often left for outdoors to
explore or to eat out at some random
food stalls or sometimes we simply
spent our time beside the highway. After

two weeks on the moulding machine, we
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were transferred to the stitching section
where the cutting and stitching of the
upper portion of the chappal is done.
That section was entirely different and
more interesting. Priority of employees
in earlier section was completely male
but here employees were mixed. The
head of the section was Mr Sanju, a cool
man but a workaholic. Machines here
were ATOMS, GERBER, Laser cutting
tool etc which were mostly automatic
and computer driven. The designs to be
cut are drawn just as in cad and is repli-
cated by these machines in hardly half
an hour on synthetics which are loaded
as a pile of 7 or 20 depending on the
machine. Our work in the section was to
check the material used in each section
and to identify the difference in area of
computer accounted material and actu-
ally used material. The job was interest-
ing and easier than the earlier one. We
also went through the salary package of
different employees, which was not so
interesting as many of them had a lower
salary then we imagined. But from the
employees itself, we came to know that
the package provided by VKC was far

better than the rest of the companies



provided in Coimbatore. In the cutting
section, there were two workers who
brought the raw materials from the store
and placed it at the cutting machine. We
had to ask them the amount of material
they placed and then compare it with
the design value. We used to skip some
items but the workers would always find
us doing so as apparently they consid-
ered us as trainees. The next two weeks
moved very fast. Finally, on the second
last day of the internship, we were
asked to make a report on our entire
visit. Also, we were asked to give all the
data collected. We understood Excel is
very important, there are tricks and
treats in it to make our work easy. Finally
on the last day, we saw the production
head and handed over the data and
made sure it was understandable. He
asked if we had any suggestions- we
never thought of it much but we said
what came into mind then; although

now | don’t remember what it was.

The internship was really a good experi-
ence for us. We have looked through the
different aspects and risks in the job in

an industry. The working of a plant was

experienced and different strategies
taken by the company at different level
of points such as safety issues and the
breakdown issues, maintenance and all
were studied as well. In terms of
safety, VKC was at a much higher
level. They actually had a separate
ambulance and a dispensary setup for
the employees. The difference was
noted in a real working experience by
this internship. The internships in our
curriculum should be explored to our
maximum. Five day internships are
enough to achieve the activity points,
but five days will not be enough to get
the exact idea of a company itself. So
my point is long internships are not all
bad. We had some good memories,
new friends, got an idea about how
different departments work together
etc(l am afraid | couldn’t include any
technicalities as it might bore you). It is
also a new platform to know your
strengths and weaknesses. Remember,

any knowledge is good knowledge.

MUHAMMED SHAFAH P
RHYTHWIK M
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WHAT I DID

| became the mech association secretary very accidentally. But | took it as my
chance to do something productive for the department, my colleagues, and jun-
iors. | got help and assistance from our H.O.D, Proffesors, associate chairman
Rosh kumar and all the union memebers. During that academic year | began my
activities by conducting a third year annual celebration programme for the forma-
tion of the mechanical students' association and that was inaugrated by the
famous scientist from ISRO Mr. Venkata krishnan. On the same day we launched a
website for mech association which was also done by Mr. Venkata krishnan Sir.
Thereafter we arranged many programmes and talk sessions. The most imporatant
among them was the formation of the research club for students called Mechanical
Engineers Research Club (MERC). Along with MERC we planned to arrange a plat-
form for the Mechanical Engineering students to showcase their talents in academ-
ics, Research and Innovations. My juniors had also contributed for MERC. Thus, |
thought that MERC will be very advantageous for our department and the college
as a whole. As the members of MERC, some students were working on govern-
ment funded projects and were successful in those.

We also conducted many programmes as a part of our college annual tech fest
called INVENTO (2016 & 2017). Talk sessions conducted by famous environmen-
talists like C. R. Neelakandan were included in that. Also many quiz programmes
and celebrations which included all other departments was lead by MERC. In my
whole academic life of graduation | felt that | have done something productive for
my department and my college. | must speacially thank our principal Radhakr-
ishnan Sir, H. O. D Jayadevan Sir, Selvakumar Sir, and all the teaching and non
teaching staffs for all their support.And lam completely satisfied of my service as

Mech association secretary.

ABIITH KJACOB
2013-2017 BATCH
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ACHIEVEMENTS

Athif Thaikadan has taken part in paper presentation
conducted on behalf of NATIONAL CONFERENCE ON
EMERGING TRENDS IN MECHANICAL ENGINEERING
(NCETME) 2019 organised by Department of Mechanical
Engineering on 9th November 2019 at NSS College of
Engineering, Palakkad, Kerala on the title of “APPLICATION
OF MECHATRONICS IN MEDICAL FIELD “.

The paper was focused on 3D bio-printing technology.He
deeply explained the emergence of the technology, 3D
bio-printer, procedure for 3D bio-printing and it's
applications.By using this same topic he had secured second
place in the seminar presentation - PERITIA during INVENTO
2020 on 6th of March 2020 at GEC Palakkad.

PHD TO OUR BELOVED K BALAKRISHNAN SIR

It's a pride moment for mechanical department as our
beloved sir k Balakrishnan Associate Professor received a phd
in mechanical engineering on 12 th november 2019 from
Anna University Chennai..
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Excellence in ASME E FEST

Shabeeb kp of 2016-2020 batch has secured a second price in
biomimicry challenge on behalf of ASME E FEST which was
held at Marwadi university Rajkot from 28th february to st
march..

The team “NOVA" consisting of team leader “Mr. Amal Babu”,
and team members” Mr. Akshay A M, Mr. Aghosh S, And Mr.
Akash S * under the guidance of Assistant Professor Adhoc
Mr. Anil K B, were selected to present their project named
“Non-Lethal rubber bullet firing gun” in National Convention
as a part of AICTE Chhatra Vishwakarma Awards-2019 which
was held at AICTE HQ, New Delhi on 24.2.2020. This year the
theme for ‘AICTE Vishwakarma Awards 2019’ were “How to
enhance the income of a Village”. The project was under the
sub-category 'livelihood".
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Symposia

| 112
MAY 2020



Palakkad Moto expo-2k18
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S cve and Q valtitude.

The idea of e-magazine stemmed from the thought of how to use this lockdown
effectively. Collective efforts of staff and students made it a reality.
As the Association secretary of Mechanical department, | am delighted to be a part

of the first magazine in the history of the department.

Creating a magazine with many memories, achievements, experiences, articles and
messages involved endeavours of many. Wholehearted love, gratitude and respect
to our dynamic teachers who were with us from the beginning and through. My
thanks extends to all students, design team and editorial board without whose enor-

mous support and dedicated efforts, this venture wouldn't be possible.

| hope there will be more such magazines in the coming years. Proud and grateful of
what our department has hitherto achieved, i wish and hope that we soar even

higher henceforth.
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