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Department of Mechanical Engineering :

Vision
To transform students from rural background into professional leaders of tomorrow in the
field of Mechanical Engineering with a strong sense of social commitment.
Mission
® To impart quality — engineering education leading to specialization in
he emerging areas of CAD/CAM/CAE, Energy Engineering and Materials Technology.
® To provide continually updated and intellectually stimulating environment to pursue
research and consultancy activities.

Programme Educational Objectives (PEOs)

PEOl.Technical Expertise: Actively apply technical and professional skills in engineering
practices towards the progress of the organization or the entrepreneurial venture in
competitive and dynamic environment.

PEO2.Lifelong Learning: Own their professional and personal development by continuous
learning and apply the learning at work to create new knowledge.

PEO3.Ethical Knowledge: Conduct themselves in a responsible, professional and ethical
manner supporting sustainable economic development which enhances the quality of life.

Program Outcomes (POs)

PO1. Apply knowledge of basic sciences and engineering concepts to solve complex
mechanical engineering problems.

PO2. Identify, formulate, and analyze engineering problems using scientific principles and
concepts.

PO3. Design products, manufacturing processes and facilities that deliver the requirements
of the target customers and desired quality functions.

PO4. Conduct experiments, analyze and interpret data to provide solutions for engineering
problems.
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PO5. Use appropriate tools and techniques to solve engineering problems.

PO6. Apply contextual knowledge to make informed decisions in societal,
health, safety, legal, entrepreneurial and cultural issues

PO7. Demonstrate the knowledge of need for sustainable development in
providing engineering solutions in global, environmental and societal
contexts

PO8. Practice Ethical responsibility.

PO9. Work effectively in teams and build/manage interpersonal relationships.

PO10. Communicate effectively through oral, non-verbal and written means.

PO11. Apply management principles to manage individual and team work for
executing projects in a multidisciplinary environment.

PO12. Articulate and engage in pursuit of career and life goals through
continuous Learning.

Program Specific Outcomes (PSOs)

PSO 1: Demonstrate functional competencies for roles in design,
manufacturing and service by learning through centers of excellence and
industrial exposure.

PSO 2: Demonstrate behavioral competencies required for roles in design,
manufacturing and service by learning through structured professional skills
training.
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28.01.2025

The event titled "Enabling Optimization Technologies
in New Product Development” was conducted online
on 28.01.2025, organized by Mechanica, Depdrtment of
Mechanical Engineering. ‘

Expert speaker Mr. Sujith S Pillai shor!d insights on
using Al, ML, and computationalﬂfols to enhance
product development.
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design efficiency,
material optimizoti ”l Department of Mechanical Engineering

i, . . (O
digital twins, d | —
predlctlve simulations. = Technical Presentation on
Th e se SSi on f eatur ed ! “Enabling Optimization Technologies in New Product
¢ , Development”
real-world case studies (online)
and ., highlighted 1
challenges and™ futures
trends in optimization Resolll]
technologies. -

A total of 191“students
from Il and fil years

Technical Manager
attended, making the -
event a  successful Meeting Link:
4 https:/ishorturl.at/LecyR
k n OW| ed g e = S h O rl n g Faculty Coordinator
Mr. Vijayakkannan K (Association - Incharge)
p | G tfo r m . Assistant Professor (SS) - Mech Conv'ener
D Madhicedhasan's Dr, Rama Thirumurugan,
NeWS Letter Assistant Professor (SG) - Mech HOD-Mech

Date: 28.01.2025 Time : 11.00 A.M. Platform: MS - Teams

MECHANICA



21.02.2Vgs

The guest lecture on "Ergonomics in
Construction Machinery Development Process” was
held on 21.02.2025 at Dr. MCET, organized by the
Department of Mechanical Engineering in
collaboration with the Institution’s Inngation Council.
The session featured Mr. A. Gomathinayagam from
PAl Machines, who discussed _importance of
ergonomic principles in enhancing®machinery safety,
usability, and operator comfort.

Udumalai Road, Pollac imbatore District 642003
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Organizes

fUture trendS 7 Guest Lecture on
i NnvVo |V| N g Al an d “Ergonomics in Construction Machinery Development
g Process”
automation. An o
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interactive = Q&A™ ( HHCYATION
session ~ followed,
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participant % .
¢ AN
engagement. A total
of 82 students (54 e e
3 Deputy General Manager
1 Product Design & Analysis
fro m M eC h O n I CG I PAI Machines, (A brand of?nfra Baz:ar Tech Pvt Ltd),
G n d 28 fro m Coimbatore
Auto mo b| I e) Date: 21.02.2025 Time : 2.00 P.M. Venue: Mechanical Seminar Hall
G tte n d ed th e Facul.t-y Col(::;dinator . co“vﬁﬂgf
Mr. Vijayakkannan K (Association - Incharge) Dr. Rama Thirumurugan,

S e S S i O n Assistant Professor (SS) - Mech HOD-Mech
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Driving Innovation Across MCET

The event was held on 13.03.2025 at Dr. MCET, organized by the
Departments of Mechanical and Automobile Engineering. It focused on
testing students’ prompt engineering skills through real-time Al-based
tasks using ChatGPT. Participants were challenged to craft precise prompts
to obtain accurate Al responses, judged on prompt clarity, answer quality,
and time efficiency. The session included a live demonstration and a Q&A
on Al applications and careers. With 37 participants and 3 winners, the
event successfully highlighted the role of prompt engineering in modern Al
use and sparked plans for future Al-focused events.
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Driving Innovation Across MCET

The SCULPT & SHAPE event, held on
March 13, 2025 as part of & 0
TECHNOBYTE'25 at Dr. MCET, was

organized by the Mechanical
Engineering Department in
collaboration with the Student
Research Council and MECHANICA.

It featured a two-round competition combining puzzle-solving and clay
modeling, where students applied analytical thinking and creativity. Round
1 involved a mechanical jigsaw puzzle challenge, while Round 2 tasked
finalists with sculpting models based on Sustainable Development Goals
(SDGs). The event successfully blended engineering and art, with 24 teams
participating and 6 advancing to the final round. Plans are in place to
conduct more such innovative events in the future.

News Letter
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Driving Innovation Across MCET

Held on 14th March 2025 as part of
- < Technofete’'25 at Dr. MCET,
y Mechanica’'s Squid Game was d

dynamic event blending technical

) tasks with physical challenges
W inspired by the popular web series.

Organized by the Department of Mechanical Engineering, the event tested
students’ teamwork, engineering skills, problem-solving, and agility through
multiple elimination rounds. Activities included design-based puzzles and
coordination tasks with an engineering twist. With strong student
participation and engagement, the event concluded successfully,
awarding the top 3 teams and receiving positive feedback for its innovative
and interactive learning approach.

News Letter
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The farewell for the 2021-2025 batch was held on 2lst
April 2025 at Dr. MCET, celebrating the students’ growth,
achievements, and cherished memories over the past
four years. The event featured emotional speeches,
faculty appreciations—especially for Dr. S. Ayyappan
and Dr. Ramathirumurugan—and heartfelt student
performances.

21.04.2025
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Nostalgia, gratitude, and joy filled the air as students

reflected on their journey. Each student was honored
with a memento, and faculty shared words of
encouragement for their future. The farewell was a
beautiful blend of reflection and celebration, marking
both an ending and a hopeful new beginning.
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"BRIDGING KNOWLEDGE AND INNOVATION FOR TOMORROW'S ENGINEERS"

The Department of Automobile Engineering and Mechanical
Engineering successfully conducted Industry Conclave-2025 on April
26, 2025, at the New Seminar Hall. With the theme "Revolutionizing
Engineering in the Digital Age,” the event focused on the integration of
Al, 1oT, Data Analytics, Electric Vehicles, and Hydrogen Technology in
driving innovation across the mechanical and automotive industries.

Prominent industry experts, including Mr. Kiran Sheelavant,
Mr. S. B. Mallikarjun, Mr. Gurunath Hanche from Autoliv, Dr. Narayanan
Ramanujam from Hexagon Manufacturing Intelligence, and Mr. S.
Srinath from TAFE, shared their insights and experiences. The conclave
witnessed active engagement from students and faculty,
encouraging meaningful discussions on emerging technological
trends and their impact on engineering practices.

News Letter
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EVENT : VARNAM -25 CAD
MODELING INTER COLLEGE =
TECHNICAL SYMPOSIUM

Date : 06-02-2025

Name of the | Title of the Nature of Event
Students T Program the Program Venue

Karpagam
Inter college | Institute of
Technical | Technology,
Symposium

Varnam -25
y IKABILESH M

Modelin .
g Coimbatore




EVENT NAME:

MEDICNIK-25 KARPAGAM ACADEMY OF HIGHER EDUCATION

Date : 14-02-2025

23BMEO11 IBRAHIM DHANISH |
623BMEQ024 NIKHIL PRASANNA P

National Karpagam
Medicnik -25 Level Academy of
Higher

623BME054 BALANAVEEN § CAD Inter college | Education,
Modeling Technical
Symposium | Coimbatore

24BME304 | ASWATH KRISHNA A




EVENT NAME : DESIGN EVENT DJ

ACADEMY OF DESIGN,COIMBATORE
Date : 17-02-2025

“ ﬂ GPS Map Camera

Ottakkaimandapam Tamil Nadu, India
V2c2+xr, Ottakkalmandapam, Tamil Nadu 641032, India

Lat 10.872347° Long 77.002326°

Name of the Title of the Nature of Event 2
,,. P/A
Students Program the Program Venue 2

] Academy of
Design,
Coimbatore

International
workshop on

Design Event
design



BAJA SAEINDIA

Date : 20.02.25-23.02.25

Name of the
Students

KAVIN E

RABHAKAR M n

Nature of
the Program

Physical BV Raju
Institute of

Technology,
Narsapur.

Round
(Phase 3)




EVENT NAME : YUGAM-25 KUMARAGURU COLLEGE OF
ENGINERRING,COIMBATORE

Date : 07-03-2025

Name of the , . | Title of the Nature of
Students - Program the Program Venue

27623BMEO10 VISHNU PRASANTH V]

Kum daraguru

A AHIM DHANIS Robo Fest “ollege of
IBRAHIM DHANISH n vucam zkzs | | College of
Speed Trail Technology,

S nry




EVENT NAME : ROBAFIESTA-25
SRI RAMAKRISHNA ENGINERRING COLLEGE
ate: 12-03-2025

Name of the | e Title of the Nature of
Students - Program the Program

nakrishna
Engineering
College,
Robo race --IELhI.]{%aI__
23BME062 ROWHITH R Robo soccer | SYMPOSIUM | 0o batore




EVENT NAME : RGF-25
RATHINAM GROUP OF INSTITUTION

Date : 26-03-2025
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[ 6PSs Map cCamera
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4+ & Madukkarai, Tamil Nadu, I...
P AR Wxmg+5ww, Madukkarai, Tamil Nadu
‘B 641021, India

;% Lat 10.933303° Long 76.977303°

Bdt/anvl 26/03/2025 11:55 AM GMT +06:30" 'y

Name of the . | «..| Titleof the Nature of Event 2 P/A
Students - Program the Program Venue a
[Ep]
o~
F -2 .""'}_. -

National Rathinam
Level Group of
Institution,
Technical

Symposium | Coimbatore




EVENT NAME : CMTI-DESIGN AND INNOVATION
CLINIC-25, BANGALORE

Date : 07.04.25 - 09.04.25

LY @ \ ".'-.'__.. | ._
7}
Y s | LIEE i 2025

Promoting Self-Driven Innovations

Organised By Co-Sponsored

S.No Roll No Name of the . - | Title of the Nature of
o Students - Program the Program

23 Clinic -2025

Design and

. Hackathon
Innovation




EVENT NAME : VIHAAN-2025 NEHRU INSTITUTION
OF ENGINEERING AND TECHNOLOGY

Date : 17-04-2025

: _:f-_f.ﬂ ‘.:-,i Thirumalayampalayam, Tamil Nadu, India

_"_ + _-_.‘v. l Block J, Nehru College Rd, Thirumalayampalayam, Tamil Nadu 641105,
8 5;;’,_ 7} India
Pr TN Lat 10.869956" Long 76.926746°
Go'_ogle . 17/042025 04:03 PM GMT +05:30

~

“YOU'VE ACHIVED SOMETHING
REMARKABLE KEEP UP THE GREAT
WORK!"”

Name of theStud Title of the Nature of
Roll No ame ofthestudents | yr | gec Program | the Program

Nehru

Vihaan - National Institute of

2K25

Level
727623BME305 KABILESH M Engineering
and
CAD STeahmt al Technology,
ymposium

Modelling Lu]mh atore
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Department of Mechanical Engineering

o

YUGAM - 2025

National Level Technical Fest

Event Name: Robo fest

“CONGRATULATIONS
organisea ON YOUR

] Kumaraguru College of Technology

ACHIVEMENT"

Held on
March 07 - 2025

VISHNU PRASANTH V IBRAHIM DHANISH J HARITH KUMAR A
727623BME010 727623BME011 727623BME0S9

11 Year 11 Year 11 Year TH E RDBQT

A-CE -3 AY - 2024 -2025 (EVEN)

TITITETMEE  NAACA++ GRADE
Cycle 3(2023-2030)
The Highest Grade

Department of Mechanical Engineering

"AFTERALLTHE [
HEARDWORK YOU | Vv s, ffsmmiunmng

Men - 2024 -2025

PUT IN,YOU SURE '
I'd K.Ramakrishnan College of Technology

held on 07.03.2025
D E S E Rv E w H A I Yo U 727622BMEO66 - SANTHOSH P - 3rd Year
727622BMEO85 - SANJAY MAREES M -- 3rd Year

727623BME310 - NAVEEN R S - 3rd Year

\
H h v E n 727623BME317 - SRISUKANTH B - 3rd Year HANDBALL
727623BME041 - SRI VIGNESHWARAN K S -2nd Year 3

AY - 2024 -2025 (EVEN)







Office of Dean Research and Innovation

Certificate of Grant for
Design Patent

TITLE : INTEGRATED TEA MAKER AND
BREAD TOSTER DEVICE

Design No. : 429908-001

= | Mr.J.Nagarajan M. Lohit Mr.R.S. Sharveshwaran
AP/EEE Student-Ill Mech Student-lll Mech

@E’ llluminating Discoveries

- COLLEGE OF ENGINEERING AND TECHNOLOGY
M @ ET | ENLIGHTENING TECHNICAL MINDS
Office of Dean
Research & Innovation

Certificate of Recognition
By

Out of 31 Scholars all over Tamil Nadu, Two Scholars are
from our Mechanical Dept. Research Centre Publishing their
Ph.D. Research in Q1 Ranked Journals

"SUCCESS IS NOT THE KEY TO HAPPINESS.

SUCCESSFUL."

HAPPINESS IS THE KEY TO SUCCESS. IF YOU
LOVE WHAT YOU ARE DOING, YOU WILL BE

7/ DA AN ) M




\Elite 4

NPTEL ONLINE CERTIFICATION e

v (Funded by the MoE, Govt. of India) Skill India
e Phere HIvE - G AR
This certificate is awarded to
f\\ GURUPRANES SV

for successfully completing the course

W Rapid Manufacturing

with a consolidated score of 82 9%
‘ Online Assignments ‘ 25/25 | Proctored Exam ‘ 57/15 ‘

Total number of candidates certified in this course: 2026

detral, ST

Prof. B. V. Ratish Kumar Jul-Oct 2024 Prof. Satyaki Roy
Chairman, Centre for Continuing Education Kk NPTEL Coordinator
IIT Kanpur (12 weel u’urse) IIT Kanpur

Indian Institute of Technology Kanpur

FREE ONLINE EDUCATION =
Frifbvas wreas, oo

@ M@ET DL MAHALINGAM &
A COLLEGE OF ENGINEERING AND TECHNOLOGY &
- Udumalai Road, Pollachi, Coimbatore District 642003

Estd. 1998 | AICTE Approved | Affiliated to Anna University NAAC A++ GRADE
Cycle 3(2023-2030)
The Highest Grade

NM 100

An Autonomous Institution

Office of Dean
Research & Innovation

"THE FUTURE Congnatidat;
B E Lo N G S TO Published a Paper in

THOSE WHO
BELIEVE IN THE 2

Dr. Gurupranes SV
Assistant Professor

BEAUTY OF
THEIR DREAMS." o ARE TN

‘R . WILEY Publication
‘/ I Impact Factor - 4.80

7/ AN 9 M
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Indian Institute of Information Technology, Nagpur! Y

. it et e e oz

¥ All India Council for Technical Education

)
}

(\ ERTI I I(w A TE Certificate No. 24PGIITNO0GO
OF COMPLETION
sfEftafime geforsiy ofix #efla a@fffn o gondeérs-agangdt-dish aféfthde drom

| AICTE-QIP-PG Certificate Programme in Artificial Intelligence and Machine Learning

>
/

oft joftech,_ shoftagaamr / Shri/Smt. Sreejith S Nair
TS STESVAICTE ID: 1-1433400411
Ug: _Ygraeh urearadh (HifAER @heT)/ Designation: Assistant Professor (Senior Scale)
1. merfeim sidte 3ife Ssfifafin gz dateiot, atemedt § srdza;

1 A quRfef@a srdmy gwaargd® g1 fFm/ has successfully completed the above mentioned programme
Gl - fawa 203y : BE WIE / July - December 2024 : 8ix Months

; o e, . T -3y 1 ] 17\??«1’
( \( ] = e viod e .z’ . (21.) Awars ude
=5 DR. AMOL BHOPALE PECP S Y PROF. (DR.) PREM LAL PATEL
‘\j‘l//,- 8 FTHEH HHE | Programme Coordinator ALE ML e/ Director
R O TR TR/ T, Nagpur ~ g AR / T, Nagpur
OSe ) — 4
. |
sftge Wy o e Ry | oo i dentalh geqe e
AllIndi Counail for Technical Bducation i A a0 Indian Instanmie of Technolegy Faa |

Centificate No. 24FGIHTPOGHS

CERTIFICATE

OF COMPLETION |

This is to certify that
Dr. D. Nathan
AICTE Faculyy ID : 1-7330379908
has successfully completed six months AICTE-QIP-PG Certificate Programme
in Blockchain and Data Science during July 2024 — December 2024

(R-M,J\ K. @‘%’h e
Assistamt Registrar (Resource) Programme Cir-ordinator Associate Dean {Resourec |

Indian Institute of Technology Patna Indian Instwmte of Technology Patna Indian Institute of Technology Pama

"THE FUTURE BELONGS TO THOSE
WHO BELIEVE IN THE BEAUTY OF
THEIR DREAMS.”
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s
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FAGULTY ACHIEVEMENT

Sponsored projects submitted and sanctioned

Total no of project submitted: 12

Sanctioned:1
Amount:90,00,000

v' AICTE Selected our college to establish an IDEA LAB for the amount of 90 Lakhs

)3

y

Chief Mer}tor Faculty coordinator Faculty Co-Coordinator
Dr. P. Govindasamy . .
Head of the Instituti Dr.Rama.Thirumurugan Dr.M.Jayaraj

ead of the [nstitution Professor and Head Assistant Professor(SG)

Mechanical Engineering Department Mechanical Engineering Department

Dr.Rama Thirumurugan, Professor and HoD(1/C) participated in AICTE IDEA LAB TECH FEST -2025 at AICTE
HQ, NEW Delhi on 7.3.2025.

Dr. MAHALINGAM

COLLEGE OF ENGINEERING AND TECHNOLOGY
Established in 1998 « An Autonomous Institution Since 2011 (m:‘x‘(‘;c:zg?zﬁ:;m
Pollachi, Coimbatore The Highest Grade

Office of Dean Research & Innovation

M®@FT

MCET Has Been Selected to Establish
AICTE - IDEA LAB

® Chief Mentor
B Dr. P. Govindasamy
Principal
ermem——— )
er—e

[esssm——
AICTE =

IDEALab <
Qur Sincere ks Lo Coordinator Co-coordinator
Dr. Rama Thirumurugan Dr. M. Jayaraj

AICTE & MCET Management HOD - Mechanical Engg. AP (SG) - Mechanical Engg.
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¥z wafer, MRA AR The Patent Ofice, Government OF Ind
faromg= & doffeor S PR OR | Certificate of Registration of Design

TWHIEA 4. | Design Mo, : 423430001
il ) Date 8 1710712024
urreylian A1 T Reckrosty Date

B Courtey

wAfive Fn a & B ware ald § afvid feeme & FABRIC FLEAT IRONING DEVICE § %l &,
& g, de 15-05 § 1.Ms. K S. Sudhishna 20 Ms. A G. Priva Varshinl 3.0r. S_
Ramakrishnan 4.0r. M. Ja\aara] 5.Ms. P. Kalaivani 6.Mr. R. Gnvlndara] T.Ms. G,
Keerthika & @ # awie dem o arie 4 & B nm

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 15-05 in respect of the application of such
design to FABRIC PLEAT IRONING DEVICE in the name of 1.Ms. K 5. Sudhishna 2. Ms.
A . Priya Varshini 3.0r. 5. Ramakrishnan 4.0r. M. Jayaraj 5.Ms. P. Kalalvani 6.Mr. R.
Govindaraj 7.Ms. G. Keerthika.

lemg s, 2000 og farm fe, 2000 & wmde aEe & s )
In pursuance of and subject te the provisions of the Designs Act, 2000 and the
Designs Rulas, 2001,

otk 1 4
Duocod e - DEURIO2

e fyagn abr e
Comtoniey Cocmorsl of Patonts, Diuignn sd Trnde Marks

e il (B w1 Pl v 6 4 | e b 90 o s meenien S 48wt 9 ol & B o e
fRrwry, et o P ok e & ardka ot ot Y st ey & O o m ko o e o e e S erdet e e
e ot e s By

e Oy b e s ) . K by, o 8 (i ) st it ey s e o

e yewrs Thin Cernficate bs rie for i bn deyad

pmsceiags o e obrainio rephesntion e

Farme & dofieon 1 BRI OR | Certificate of Registration of Design

FEAIET . { Design Mo, : 422502001
e Daie s OROTEOR4
O TR ¢ Rnoprocky Dokt @

B¥/ Cowritry

wAiE fE A & fs ww g § e o DOUBLE VACUUM BLOWER FOR CLEANING
COIR PIT BLOCKS & vl ¥, @ deimry, St 45-05 # 1.Dr. MJayaraj 2. Mr. V. Manaj
Mohan Prasath 3.Mr. R.Wenkatraman 4.Dr.N.Shanmuga Sundaram
5.MrK Mijayakkannan & Mr. ) Gakulnath 7.0, T. Vignesh & 59 3 =% dox o oifm
& w7 Frm o B

Certified that the design of witich 8 copy is annexed hereto hes been registered ss of
the number and date given shove in dass 15-05 in respect of the spplication of such
design to DOUBLE VACUUN BLOWER FOR CLEANING COIR PIT BLOCKS in the name
of 1.0r. M.Jayaraj 2. Mr. V. Manoj Mohan Prasath 3.Mr. R.\Menkatraman
4.0r.N.Shenmuga Sundaram 5.Mr K Vijayakkannan &.Mr. K.Gakulnath 7.Mr. T.
Vignesh.

g S, 2000 70 T FE, 2001 % AedE AR E s A

In puriuancs of and subject to the pravisions of the Designs Act, 2000 and the
Designe Rules, 2001,

= e 2
B o e

e &2, Sharpy o o g

iy
Comariter Gl of st Dk sos Trde sk

L L L

frumr, wSEiare e Trme d Vrewd ks, Sn o % o e 0 e 7t kot g e e e e e e b

e g )y P e

ka1 iy B P ] e e o o sty iy g i e G bl e,
e i e o o et e M. e v or a by perad of e year. Thin Civtticase o o

tent (MTice, Government OF In

fromg= & dofieeor ST R OR | Certificate of Registration of Design
[wsng . J Design Na. 8 426123000
il ) Date 8 LT
gyl 8199/ Reciorodity Date®
B9 Caurtry

sl Bea iE % B oA afy § afiE [RAmA S ECOBIN FOR WATER TANK ¥ wHlua &, &
g, &1 23-01 § 1.Narayanan Natarajan 2. Jayaraj Mahalingam 3.John Irudaya
Raj James 4.5anesh Kumar Anandara] 5.Surya Kumar Ramkumar 6.5enthil Kumar
Dineshkumar 7.Syad Masaodhi Syed Maeran 8.Sharmila Sivalingam & sn § 290w we
oy wrlm B o e omn B

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 23-01 in respect of the application of such
design to ECOBIN FOR WATER TANK in the name of 1_Narayanan Matarajan 2. Jayara)
Mzhalingam 3.John Insdaya Raj James 4.Ganesh Kumar Anandaraj 5.5urya Kumar
Ramkumar 6.5enthil Kumar Dineshkumar 7.Syed Masoodhu Syed Meeran B.Sharmila
Sivalingam.

lom b=, 2000 g fes Fes, 2000 & gl aEee] 5 s
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rulas, 2001,

s ok st iy
Do oty 8112

ety ot P (vt e anckL i o ) Fmin frfox
e e B e B
The reiigevciy o
Breprration. and ry e the Sermms of fhe it and Rubes, B extradad fow & fartier i
procoodiags o fox ohuaining repiertios shoud

~ereten aftn o ot ) el el 8 of } e e s o e w snten e & b oo el & B i e
fiw Ve ne i Oy fm e ok et e P

Bk iy e i o sl il e e o e iy, o

T -

DR.JAYARAJ.M
AP(SG), MECH




JOURNAL PUBLICATION
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Abstract

The current research reported the mechanical characteristics of polyester composites that were strengthened with untreated
and three distinct levels of alkali-treated continuous areca palm leaf stalk fibers (AF). The fabrication of the composites
involved the utilization of a compression molding method, wherein both untreated AF (UTAF) and alkali-treated AF
(ATAF) at varying concentrations of 5%, 10%, and 15% were incorporated into an epoxy resin matrix. The results revealed
that the tensile, flexural, and impact properties of the composite material, which was strengthened with with a 10% alkali
solution treated AF composite (ATAFC), exhibited a significant improvement in comparison to the UTAF-reinforced com-
posite (UTAFC), as well as the ATAFC with 5% and 15% alkali treatment. Furthermore, a decline in the water absorption
characteristic was observed in the 10% ATAFC with a reduction of 15%. The scanning electron microscopy technique
also revealed the fractured surface morphology of the composite samples. Moreover, the results obtained from dynamic
mechanical analysis revealed that the 10% ATAFC exhibited improved loss and storage modulus when compared to the
UTAFC, as well as the 5% and 15% ATAF composites.

Keywords Biomass - Areca palm leaf stalk fibers - Alkali treatment - Mechanical properties - Epoxy resin matrix

Introduction

The growing recognition of environmental concerns and the
enforcement of environmental regulations have spurred a
shift toward the use of eco-friendly materials in both indus-
trial and domestic settings. This shift has led to increased
interest in utilizing natural cellulose fibers as reinforce-
ment materials in polymer matrix-based composites [1-4].
These cellulose fibers, primarily sourced from animals and
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plants, present unique challenges and advantages. The ani-
mal-derived fibers are scarce and difficult to extract, while
plant-based fibers offer abundant availability and numerous
benefits, including higher specific strength, biodegradabil-
ity, renewability, affordability, lower energy consumption
during processing, favorable mechanical properties, and
carbon dioxide absorption capabilities [5, 6]. Additionally,
plant-based fibers require significantly less energy—about
60% less—to produce compared to synthetic fibers such as
glass fibers [7, 8].
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ABSTRACT

As a substitute for synthetic materials, it is difficult for researchers studying natural fiber materials to develop biodegradable
composite materials. These natural fiber-infused polymer composites are environmentally friendly and exhibit excellent
mechanical properties. The main objectives of this work were to create and analyze epoxy polymer composites reinforced with
Tamarindus indica and Caryota mitis leaf stalk fiber. Five distinct compositions were used in the hand lay-up procedure to create
composite specimens. An evaluation was conducted on the mechanical qualities, including hardness, tensile strength, and impact
resistance. To evaluate the physical and chemical properties of the composites, their metallurgical features were investigated using
wear, microstructure, and thermogravimetric analysis (TGA). Specimen C, composed of 20% C. mitis, 20% T. indica powder, and
60% epoxy, showed the best tensile strength (69.12 MPa) and the highest hardness (76.37 VHN) of all the compositions examined.
The composite exhibited favorable bonding and temperature adaptability, as demonstrated by the microstructure and TGA studies.
All things considered, research indicates that these hybrid composites have better particular qualities, which makes them suitable
materials for use in automotive and aerospace applications.

is crucial for preserving the structural integrity of composite
materials. Tamarind seed powder is also reasonably priced and

1 | Introduction

The development of natural composites has been the focus of
aircraft industry research in recent years, owing to the rise
in environmental pollutants. Indian researchers are searching
for novel applications of residual plant fibers to create eco-
friendly products (Neto et al. 2022). Over the past few decades,
many researchers have worked to increase awareness of natural
fiber-reinforced composites. Accordingly, tests were conducted
to determine the qualities of green composites reinforced with
Caryota mitis leaf sheath fibers and tamarind seed powder mixed
with an epoxy resin matrix (Karimah et al. 2021). C. mitis leaf
sheaths are easily accessible and have high tensile strength, which

©2025 Wiley Periodicals LLC.

is considered a waste product in the tamarind industry. Together
with epoxy resins, these fillers can be used to prepare sustainable
biodegradable composites (Ashok, Srinivasa, and Basavaraju
2018). Most places underutilize tamarind seeds, but there are
plenty that can be improved. Bio fillers are utilized because of
their exceptional mechanical and thermal properties, as well as
their low density, according to numerous authors. A comprehen-
sive analysis of the current developments in this sector is required
to evaluate the effectiveness of renewable sources in composite
materials, as several authors have documented. The mechanisms
that lead to the degradation of polymeric components, from

Environmental Quality Management, 2025; 34:¢70029
https://doi.org/10.1002/tqgem.70029
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Abstract. This research study investigates the mechanical properties of polymer composites reinforced with
natural fibers, specifically Palmyra palm leaf stalk fiber (PPLSF) and Palmyra palm primary leaf stalk fiber
(PPFLSF). Tensile, flexural, and impact strength were among the composites’ mechanical parameters generated by
integrating these fibers into a polymer matrix and assessing them experimentally. Additionally, stress analysis of a
spur gear was conducted using the finite element analysis software ABAQUS. The composite material properties
obtained from the experimental investigation were used in the analysis to evaluate the gear’s stress distribution and
deformation behavior. The bending stress at the pitch point of the natural composite gears for PPLSF, PPFLSF, and
nylon synthetic material is analyzed using analytical and experimental methods by ABAQUS software. Finally, the
results are compared with each other. The results show that stress induced by nylon is comparatively higher than that
of PPLSF and PPFLSF fiber. By analyzing these composites’ strength, durability, and stress distribution under
operating environments, the study aims to determine whether they are suitable substitutes for conventional materials.

Keywords: composite material, natural fiber, nylon, finite element analysis, von Mises equivalent stress.

1 Introduction to a deeper understanding of the potential of natural fiber
composites in spur gear applications, guiding their design
and optimization for improved performance and

reliability [3, 4].

According to several studies, natural fibers, including
banana, elephant grass, sisal, jute, vakka, bamboo,
Roystonea regia, and coconut, are reinforced in
composite materials. Various sectors, including the
automotive, marine, sports goods, and structural ones, use
other natural fibers such as kenaf, hemp, flax, ramie,
bamboo, coir, bagasse, and sugarcane [1, 2].

Despite the growing interest in natural fiber

2 Literature Review

Maurya et al. [5] examined the influence of alkali
treatment on surface modification that enhanced adhesion
between the fiber and polymeric resin, making Palmyra

composites, there is limited knowledge and research
specifically addressing their use in spur gears. Critical
areas for further exploration include material selection
and characterization, development of manufacturing

techniques, structural integrity and performance
evaluation under varying conditions, understanding
tribological ~ properties, comparative studies ~ with
conventional metal gears, and application-specific

research. Addressing these research gaps will contribute

palm primary leaf stalk fiber (PPFLSF) a better natural
fiber composite.

Mahalingam et al. [6] studied the properties of raw and
alkali-treated Palmyra palm leaf stalk fiber (PPLSF) and
concluded that alkali treatment removes impurities that
help better bonding and improve physical and chemical
strength.

Qu et al. [7] reviewed natural fiber-reinforced polymer
composites and concluded that they exhibit beneficial

Journal of Engineering Sciences (Ukraine), Volume 11(2), pp. D1-D8 D1
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