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Our Inspiration

There is no other alternative but education for social change * the
thought was pursued by the great visionary, Educationist, Philanthropist,
‘Dalit Mitra’, Ex-Minister Maharashtra State , Late Hon.Smt.Yashodharaji
Bajaj who deserves the due homage of immortals for she lives and reigns
in the hearts of many through her service by education. She firmly believed
that unless the channels of education, from pre-primary to higher level, are
opened, the light of knowledge will not reach the doors of the rural masses.
She was the builders of a new possibility that never existed before, working
with imagination, insight, and boldness.

She founded Sarvodaya Mahila Mandal Educational Trust in the
year 1953 with a vision to offer quality based education to those who were
deprived due to poverty, social status and many other such factors. She
was committed to bring equality of opportunity despite a student coming
from rural background. She has been the eye opener for many who lived
in the darkness of illiteracy. Her ardent desire was to give back to the
society that nurtured her. She offered quality education at an affordable
cost and to be accessible to the ones who come from poor background.
This noble cause has given birth to many educational institutions from Pre-
primary to Graduation level. Her boldness to venture into difficult path
made her to sacrifice a lot but at last gained the shield of satisfaction and
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Our founder has got more than five decades of experience in the
field of education. Her experience along with her patience helped her
towards perfection in all her endeavours. She has received many awards
not only for the act of education but also for the fact of being
an Educationist, Philanthropist and social worker. She herself had
introduced scholarships and fee waiver schemes to the students who
excelled in their studies.

She was indeed like a lighthouse to those who were scattered in
the sea of illiteracy. She has ignited many young minds with education and
moral values. These will be ignited forever by everyone who joins here.
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PREFACE

I :stablished in 1990, the Mechanical Engineering Department at Bajaj
Chandrapur Polytechnic provides quality technical education with
modern infrastructure and expert faculty. NBA-accredited, it is

committed to producing industry-ready professionals.

The Research Association of Masters in Engineering (RAME) promotes
research integrity, open access, and global collaboration through a peer-

reviewed platform for innovation and technological advancement..

SMI 4.0 2k25: AICTE - VAANI Sponsored 2 Days Conference On Smart
Manufacturing and Industry 4.0 focused on the development and integration
of industry 4.0, digitalization, automation, and Al technologies, inviting well-
known experts and scholars at home and abroad, as well as scientific
researchers and industry practitioners in the field of intelligent control, to
jointly discuss the cutting-edge technologies of industry 4.0 and their new
applications in different industries. SMI 4.0 2K25 aimed to showcase state-of-
the-art methodologies and technologies in Engineering and Technology. It
focused on new ideas and paves the way to disseminate the latest innovations
and practices. It facilitates opportunities to network, collaborates, and
exchange ideas with renowned leaders, scientists, and researchers in Industry
4.0, It acts as a crucial platform for industry and academia to foster innovative
ideas, theories, frameworks, and applications. SMI 4.0 2K25 was encouraged
recent and futuristic advancements, challenges, and new strategies in the

frontiers of Industry 4.0.
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ABOUT THE EDITORS

Dr. Manoj S. Baseshankar

Dr. Manoj Suresh Baseshankar, Principal Bajaj Chandrapur Polytechnic,
Chandrapur, brings with him 17 years of teaching experience and 1 year of
industry expertise. He holds a Ph.D. in Mechanical Vibration and has made
significant academic contributions, including authoring 1 book, publishing 17
research papers, securing 2 patents, and contributing 2 book chapters. A
lifelong learner, he has successfully completed 7 NPTEL courses from various
IITs, participated in 32 STTP/FDP programs, and delivered 5 guest lectures.
Currently, he is pursuing an MBA and an M.Sc. in Mathematics while also
holding a B.A. in History, showcasing his diverse academic and intellectual

interests.
Mr. Vijay. S. Koyal

Mr. Vijay S. Koyal, Vice-Principal of Bajaj Chandrapur Polytechnic,
Chandrapur, is a distinguished academician with over 32 years of dedicated
teaching experience. He holds M.Tech in Energy Management Systems (EMS),
B.E. in Mechanical Engineering, and MBA.

A committed educator and researcher, Mr. Koyal has contributed extensively
to the academic community through the publication of 5 research papers and
1 patent. A lifelong learner, he has successfully completed NPTEL courses,
participated in more than 50 STTPs/FDPs, and delivered over 10 guest lectures
at various institutions.

His commitment to excellence has been recognized through accolades such as
the Best Participant Award in National Level FDP. He has also received best
employee award for his commitment towards work responsibilities.He is also a
Life Member of the Indian Society for Technical Education (ISTE) and an active

member of the Polytechnic Association.

viii



Mr. Koyal continues to inspire both colleagues and students with his

leadership, technical expertise, and passion for continuous learning.

Miss. Arati. P. Arewar

Ms. Arati P. Arewar is a dedicated academician with over 17 years of rich
teaching experience in the field of Mechanical Engineering. She holds M.Tech
in CAD/CAM and B.E. in Mechanical Engineering. A passionate educator and
lifelong learner, she has made remarkable contributions to academia through
research publications, professional development, and mentoring.

She has authored and published 3 research papers and actively engages in
continuous learning through professional programs. A Life Member of the
Indian Society for Technical Education (ISTE), she has successfully completed
1 NPTEL course and has participated in more than 50 STTPs and FDPs. She has
also delivered guest lectures and was honored with the Best Participant Award
in a National Faculty Development Programme.

Her academic excellence extends beyond teaching, she serves as a Paper Setter,
Valuer, Moderator, and External Examiner for the Maharashtra State Board of
Technical Education (MSBTE). Additionally, she is the Single Point of Contact
(SPOC) for the NPTEL Local Chapter at her institute, fostering a culture of
online learning and skill enhancement among students and faculty alike.

Ms. Arewar continues to inspire her peers and students through her
commitment to innovation, excellence, and lifelong learning in technical

education.



ABOUT THE INSTITUTE

Sarvodaya Mahila Mandal, Chandrapur runs various institutes to provide
education in the field such as Engineering, Pharmacy, Teacher Education,
Primary & Secondary Education, Industrial Training etc. Bajaj Chandrapur
Polytechnic Chandrapur is the flagship institute of Sarvodaya Mahila Mandal.
It is the pioneer institute in Chandrapur & Gadchiroli district which has
coveted status of excellence in technical education. Since its inception in the
year 1985, it has continuously & successfully nurtured young Engineering
professionals. BCPC is affiliated to MSBTE Mumbai, approved by AICTE New
Delhi, DTE Mumbai & Govt of Maharashtra. It fulfills all norms & standard set
by AICTE & MSBTE. Institute offers diploma engineering programs such as
Civil, Computer, Mechanical, Electrical, Electronics & Telecommunication &

Mining & Mine Surveying.

Institute Vision
To enlighten the nation through brilliant cultured technocrats aiming global

vision.



ABOUT THE DEPARTMENT

The Mechanical Engineering Department at Bajaj Chandrapur Polytechnic
Chandrapur, established in 1990, marked a significant milestone in the
institution's commitment to technological education. From its inception, the
department has been dedicated to providing comprehensive education in
mechanical engineering, fostering innovation and skill development among its
students. The department's state-of-the-art infrastructure and dedicated,
qualified & experienced faculty have consistently equipped students with the
up-to-date knowledge and practical skills necessary to meet the evolving
demands of the industry. This long-standing commitment to quality has now
been further validated with the achievement of NBA Accreditation,
recognizing the department's excellence in academic standards and its
significant contribution over the years to the academic and technological
panorama by producing competent professionals who play a significant role in

the accrescent field of mechanical engineering.

Department Vision

To enlighten the nation through brilliant cultured mechanical engineering

technocrats aiming global vision.
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ABOUT THE CONFERENCE
SMI 4.0 2K25

This conference specially designed
for a Marathi speaking audience.
The objective of this conference is to
provide a platform for interaction
between academia, researchers, and
industry in the field of smart
manufacturing and Industry4.0. To
explore recent advancements and
future trends in smart materials and
modern

their applications in

manufacturing systems. To
encourage interdisciplinary research
and collaboration between
mechanical, electronics, materials
science, and computer engineering
domains. To facilitate knowledge
skill

sharing and development

through expert sessions.

Conference Website - https://bajajpolvtechnic.com/national-conference

College Website — www.bajajpolytechnic.com
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MESSEGE FROM THE DESK OF DIRECTOR

I extend my sincere thanks to the All India Council for
Technical Education (AICTE) for granting Bajaj
Chandrapur Polytechnic this valuable opportunity to
organize the VAANI Sponsored Program. The occasion

is even more meaningful as it coincides with the 40®

year of our institution’s establishment, a proud
milestone in our journey of providing quality technical education and shaping

skilled professionals.

I take this opportunity to congratulate the organizing team, led by Principal
Dr. Manoj Baseshankar and Head of the Department of Mechanical
Engineering, Ms. Arati Arewar, for their tireless efforts in planning and
executing this program. Their leadership, along with the dedication of our
faculty and staff, has ensured the success of this event and reflects the true

spirit of teamwork and commitment.

A special word of appreciation goes to all the participants who have come from
across India to be part of this initiative. Your presence, knowledge-sharing,
and enthusiasm will make this program enriching and impactful for everyone

involved.

As we celebrate this landmark year, I am confident that this event will inspire
innovation, collaboration, and learning, further strengthening our mission to

contribute to the future of technical education.

Mr. Bharat Bajaj
Director, Bajaj Chandrapur Polytechnic

Chandrapur
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MESSEGE FROM THE DESK OF DIRECTOR

It is a privilege to welcome you all to this program on
“Smart Manufacturing and Industry 4.0.” We are living
in a time where technology and innovation are
redefining the way industries function. Industry 4.0,

driven by automation, artificial intelligence, and digital

integration, is shaping the future of manufacturing by

making it smarter, more efficient, and sustainable.

This program is designed to create awareness, share insights, and prepare our
students and faculty to embrace these advancements with knowledge and
confidence. I am certain the sessions will inspire innovative thinking and open

new perspectives on how industries are evolving.

I congratulate the organizing team, led by Principal Dr. Manoj Baseshankar and
Head of the Department of Mechanical Engineering, Ms. Aarti Arewar, for their
tireless efforts in planning and executing this program and extend best wishes
for a successful and enriching program. I extend my sincere thanks to the All
India Council for Technical Education (AICTE) for granting Bajaj Chandrapur
Polytechnic this valuable opportunity to organize the VANI

Sponsored Program.

Mrs. Mamta Bajaj
Director, Bajaj Chandrapur Polytechnic

Chandrapur
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MESSAGE FROM THE CONVENER

It gives me immense pleasure to convey my heartfelt
congratulations to the organizing committee and all
contributors on the successful conduct of the National

Conference on “Smart Manufacturing & Industry

4.0”, held at Bajaj Polytechnic Chandrapur. The
publication of the conference proceedings is a
significant milestone, capturing the essence of scholarly dialogue, research

insights, and innovative ideas shared during the event.

In an era where knowledge creation and dissemination are vital for national
progress, this conference has provided a valuable platform for academicians,
researchers, and industry professionals to exchange ideas and explore
collaborative possibilities. The diverse and thought-provoking papers included
in this volume are a testament to the depth and quality of research being

pursued across disciplines.

I extend my appreciation to all the authors for their contributions, the
reviewers for their critical insights, and the editorial team for their meticulous
efforts in bringing out this publication. I am confident that these proceedings
will serve as a useful reference for future research and inspire further inquiry

in the respective fields.

Best wishes for continued academic excellence.
Warm regards.

Dr. Manoj S. Baseshankar

Principal,
Bajaj Chandrapur Polytechnic, Chandrapur
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MESSAGE FROM THE CHIEF GUEST

I would like to extend my heartfelt congratulations to
the organizing committee for arranging such an
impactful event. The collective effort, dedication, and
hard work that have gone into bringing together various
delegates and professionals from across the region is
commendable.

I'would like to extend my heartfelt congratulations to the

organizing committee for arranging such an impactful
event. The collective effort, dedication, and hard work that have gone into
bringing together various delegates and professionals from across the region
is commendable.
The theme of this conference “Smart Manufacturing & Industry 4.0” resonates
deeply with the current challenges we face in the manufacturing sector. Smart
Manufacturing stands as one of the cornerstones of modern industry. It is the
driving force behind innovation, efficiency, and the transformation of ideas
into tangible products that shape our daily lives. The field has undergone
remarkable advancements in recent years, with the integration of automation,
artificial intelligence and advanced materials science, among other
technologies. This conference represents an invaluable opportunity for all of
us to explore these advancements, exchange ideas, and deepen our
understanding of the future trajectory of the manufacturing industry. Events
like this conference enable us to push the boundaries of what is possible, share
best practices, and learn from one another’s experiences.
To all the delegates, I encourage you to take full advantage of the sessions,
workshops, and discussions over the course of the conference. Engage with one
another, ask questions, challenge conventional wisdom, and seek new
perspectives.
I wish you all a successful and inspiring conference.
Thank you.

Dr. Vivek Kalyankar

Associate Professor,

Department of Mechanical Engineering
SVNIT, Surat
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MESSAGE FROM THE ADVISORY BOARD

intelligent systems.

It gives me immense pleasure to extend my warm
greetings to all participants, organizers, and
contributors of the AICTE Vaani Conference on Smart
Manufacturing and Industry 4.0. This conference
serves as a vital platform to explore the emerging
trends, challenges, and opportunities shaping the

future of manufacturing through digital innovation and

Smart Manufacturing and Industry 4.0 are not just technological

transformations— they represent a paradigm shift in how we envision

productivity, efficiency, and sustainability. Conferences like these enable

academia, industry, and policymakers to come together, exchange ideas, and

chart a collective path forward.

I commend AICTE and all stakeholders for their dedication to promoting

innovation, research, and collaboration in this crucial area. May the insights

and discussions from this conference inspire actionable outcomes that

contribute to a technologically empowered and self-reliant India.

Wishing the conference grand success.

Dr. G. K. AWAR],

HOD, Automobile Engineering,

Government Polytechnic, Nagpur
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3D PRINTING IN REGENERATIVE PHARMACY: HEALING BONES WITH
DRUG-ELUTING SCAFFOLDS

R.Yelure*, S.Wakodkar, J. Baheti
Kamla Nehru College of Pharmacy, Butibori, Nagpur-441108

Abstract: Bone injuries and defects remain a major challenge in healthcare,
often leading to prolonged recovery times and limited treatment options.
Conventional grafts and implants have been widely used; however, they are
associated with limitations including donor shortages, infection risks, and lack
of patient-specific customization. Recent advances in three-dimensional (3D)
printing are addressing these challenges by enabling the fabrication of
customized bone scaffolds. In regenerative pharmacy, such scaffolds not only
provide structural support but can also be engineered to release therapeutic
agents directly at the injury site. This review discusses various 3D printing
techniques, including extrusion-based printing, stereolithography, and
selective laser sintering, that are applied in bone tissue engineering. It also
highlights the primary materials utilized, such as biodegradable polymers (e.g.,
polycaprolactone and polylactic-co- glycolic acid), ceramics (e.g.,
hydroxyapatite), and polymer—ceramic composites, which combine
mechanical strength with biological activity. Special attention is given to drug-
loading strategies, where scaffolds are incorporated with antibiotics,
analgesics, or osteogenic factors to prevent infection, reduce pain, and
promote bone regeneration. Despite promising outcomes, several challenges
remain, including the precise control of drug release, the scalability of scaffold
production, and securing regulatory approval. Future directions involve the
integration of artificial intelligence in scaffold design, patient-specific imaging
for personalized constructs, and the development of advanced biomaterials. In
conclusion, drug-eluting 3D-printed scaffolds represent a convergence of
pharmaceutical sciences and tissue engineering, offering significant potential
for personalized and effective bone regeneration therapies.

Keywords: 3D Printing, Bone Tissue Engineering, Drug-Eluting Scaffolds,
Biodegradable polymers, Regenerative Pharmacy
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foreifeeg wretieed 3p AT gor-sefeer Fhwlesads a8 aX a0
3R Ae*, TH.ATRISHT, S, TTeal
HHCIT AgE ictol HTh BIEET, FEERY, ANTI-441108

WRILA: GISTAT GEIYCT JOT IV § IRIIGAHET Ueh HIS HTeglel Afgel 3TE,
STTHES S GIoATT STl Erefehles HTTOT AT ITER TIATAT HROMHT ST,
IRUTRER ATFCH 10T SFCelicHdT AISAT FAHTUIER a1 shell el 3178 9419, o
ST AT, JEITY Uich 370T TIuT-fafRIse AT 319 IRARET
ATt gefa 3med. RAEdT (3D) Riftesda srelesia wordr seeAsss
BTSTTAT Thhleaddl AT TeTH heed AT TR dis &d 3Ted. JeleRices
HHHAAED, 3 Fhhles had Feaale HUIE YT Fd ABId i gEmacrear
fEwolt Je ITaRIcA® Tolc AIBUITST ¢l STAT3R shel S13 hdld. AT
JeRTdellehelld ISTEAT Scll RATIRIHALY qTaedT ST TFAZSTeA-3TNRA
Riféar, ReR3nforgmdr 3nfor Fass orar RieRerag afay 3D Tfer dardr or
Foll 3. o IASASTA UITFR (32T, GlellhvlciFeled T0T Gleilelicah-ahl-
TSI 318s), RAFH (321, gusiedamese), 30T gifek-fRAs
FYIfScH TREIT AR T STOT=AT TR Arfgcdia’ SETer Yahrel elehd, o Sifde
fraTeReaTag i Y T aaTd. 3TU-aNfSar RoTeT A o6 o s,
S F@eT AWUATATET, AT AT HITITHTS! MUY BISTEAT Joloc UG HcHTge
TS Tohthlesd idarifead, deands fhar 3iftcaeilas geaiag
HHATASE ahel ST, MRIGRIS IRUMH 3eAe!, 3T ASvAr 3 f@a=or,
Ththieg IcareATY Thalfaforer 3o fAamHe AeTar fAadul I1ag 31 3iTcE™
HIIH g, HiasATcler fGenfadenaed wholes Bemsaaed A gefamaa
SRTHRIET faehre Irar HATAL 3178, AadT, 3wer-vegfear 3D-iies Fhlegd
BIHIEG Cehel ARI=AH 30T feeg STAfANare Tehdieor aiadid, o dafaded
3TTOT THTEY GTSTEAT YT UG SUHRIATS HEaqoT &THAT ST,

das: 3D e, gIsTer S ITAATAHT, FT-TeF(T Thhlegd, TATSISTA
giferaR, JsTeRieeg Hwredr
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4D PRINTING OF BIOPOLYMERS: PIONEERING SMART MATERIALS FOR
BIOMEDICAL DEVICES AND SOFT ROBOTICS

Getme Abhijit Sudamrao®, B.M Chede, Pravin Gupta

Department of Mechanical Engineering, ].D. College of Engineering &
Management, Nagpur, India

Abstract: Small Consider a technology that does more than just organize
objects in layers. Furthermore, it enables those products to change over time.
In response to their surroundings, they may alter their traits, form, or even
functionality. As a result, 4D printing is an exciting new frontier in additive
manufacturing. It is transforming fields including soft robotics, biotechnology,
and medicine. 4D printing creates devices that react to certain triggers, such
as heat, light, or moisture, by combining materials that respond to a variety of
stimuli. The idea is based on biopolymers, which might be natural (alginate,
chitosan, and gelatin) or manufactured (PLA and PCL). They are
biocompatible, simple to process in water, and easily changeable using
chemical crosslinking, making them perfect for 4D printing.

We consider the latest developments in multi-material direct-ink writing and
photo polymerization two of the main approaches that allow to control the
complex structures precisely. We also discuss the stimuli that can be used to
cause 4D-printed objects to change shape such as moisture, temperature, pH,
light, ionic strength or magnetic fields and the tools used to computeally
program these shape-changing behaviours over time.

We demonstrate the impact of 4D printing using recent case studies. The
potential for employing tissue engineering scaffolds to reproduce biological
tissues, controlled medication delivery systems, less invasive implants,
untethered soft robotics, and other technologies is limitless. However, issues
remain. It is vital to find an appropriate balance between actuation control,
degradation, biocompatibility, printability, and performance. Other key
difficulties to address include setting standards and overcoming regulatory
hurdles.

We not only examine these challenges in this review, but also lay out a
roadmap to the future. Our goal is to facilitate patient-specific medical devices
and bio-integrated soft robots that may revolutionize the medical field and
robotics. Fourth dimensional printing is helping usher in an interactive, living
future.

Keywords: Tissue engineering, bioprinting, biopolymers, stimuli-responsive
materials, smart materials, shape morphing, 4D printing
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¥ 3Y AT 3T a9 arfAIReT TAe ARy R sARwd By
37 give NafeTy

NeA ARSI Ferrra, f.eH. 3, JeioT a[er

TR TR TqemaT, S1.8Y. Sicler 3T STATAINT 378 HoATHE, AT, AR

HRT: TEICAT 37201 AT AT shodell il S shealed a¥e] UM U T TN I AT
R FHTATRIS AT Tl SGAvATET — AT 3R, JOTE fohar et d TRacde
HIUGTHY — &THAT STer &, & Y31 TUfearel 3if3éieg HegharaRaraeer v QAT
JHaX oid 3 o SREfAaRer At nftr ave deifced IaReEr sa@ey
IREdeT g8dd 3R,

SAoTATelT SfadTe SUTAT YSTAUTET (stimuli-responsive materials) aTa &, ¥aY TfEar
31t arfaeirer 3upeor BsmseT Fva Sit fafise IASAT - ST dr 3So7dT, Yehrer fohar
AT — 9TAETE SdTd. T AdHedaTdl FeEdT Jafiles oAy (3o,
g, fSreifes) fhar e s (NueT, dHlive) . § Sa-gaard
(biocompatible), ITUATT FFhAT FROT TN, THT IAATAS HIATRIEIR TgoT
ARG 3 8edHe w3 MfCTardr el 3mea.ar denee =t yar fUifear fau
37T Shell TR, TFET Hoel-Fe T ol ST -Seh JFTEIT 10T hIeT-Ti foleRTISTe IT
YW TeIciTT TR Shicll ST ATl TeaT Tiiay 37eeh =0T STuaTH HETH e,
R TS, ATIHATH, pH, TehT2T, 3T foes €872 faham Faehiar 8T aRedT 3asteliar ara
T ¥3I-THES TEHE PR TS HTUTUATAT Gt 30T ITHTS! STeToT=r
ITCTRSTe HE TCISTEaN 3T arEaar & ¥3r fifeerar sar gk gl 3me. ey
STATAaRer Thtlegd ot fordd Sl gATA AT & ehelid, fFafae iter faezor yomed,
fAfaare seafficg gecalicy, 3eTces Aite S 37T STFTHEY It 30T ereFTdr
3TE. T, Toieaferdy 3o Ropieed, Sia-GEarcar, faerest 3oT fshar-fa=or, #Aeis
ATET 30T [ aTHe 3r52UedTar AT S0l €T 3TegTel AT 3.

T 3TSTSATd 31T6T aY 3TTegTal dUrHard JuT TaSITATS! Ueh ASHYT Wl HSar. 3T
FOT ST JETRIT &1 ATOT S TCFaAEd Shichh g8adiel. Izar aRATde Fiféa wn
RERHATCT, Holld AT IOTUATT Hedl I 31T8. 36T JTHITHIST ITaT e e,

Fagar: ¥31 i, sRidfead; 3uore-Hdeaeier uar; srififer; dive Aaifees;
A Hifthar; feeg fafaafior; vt ATy,
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EXPERIMENTAL INVESTIGATION OF DRYING KINETICS OF SAPOTA
FRUIT USING MICROWAVE DRYING

Sanket R. Choudhari, Prashant M. Rewatkar, R. B. Deshmukh

Mechanical Engineering, Kinkar Institute of Technology Seloo Dist. Wardha,
Maharashtra, India.

Abstract: The present work investigates the drying kinetics of sapota (Achras
zapota) fruit using microwave drying at temperatures of 50, 60, and 70 °C.
Drying behavior was analyzed in terms of moisture reduction, drying rate,
effective diffusivity, and energy efficiency. The results revealed that drying
temperature strongly influenced both the rate of moisture removal and the
overall quality of the dried product. At 70 °C, the fastest drying and highest
efficiency were achieved, although the risk of quality degradation was evident.
Drying at 50 °C, while better for quality retention, required prolonged drying
time and resulted in higher energy consumption. An intermediate temperature
of 60 °C was found to be the most suitable, balancing drying time, product
quality, and energy demand.

Keywords: Sapota fruit, microwave drying, drying kinetics

ATIHIAeE ITSAVITIT ATIX FEeT ATAET FSTTIT FISAVITAT IR I aifaAs
qu

"ehel 3. TEY, TRITeT UA. Ygcay, 3R, o <@

i3 AfAAIFH, et sfovecge 3w Saalarst de fStegr auf, AgrrS,
AT

HRILT: TEITT &1 Yo, o IMUT wo 33 AT ATUHAAT ATIPIdeg ATSTUAT
QI kel TTAIET (3TTE ST hdl AISIuITAT IARMEAT 3FITH .
3elar HAT HIOY, TSIV &, FHET JHR MO Foll HRESTAT AT g8
ABAVITAT toll TARNOT shel Iel. folehlelia®el 318 fG¥T 3Tl &I drdauarean
ATIHTATET 3NATAT G ThUITET X 30T dlddeled] ScUleaAredl ThHuT I[UTadear
SIRER IRumA e, vo f3aff afcws3r aaA=aR, @ald STeg arsauardr 37T
Hafea FAGTHAT Ve SAell, S U b grodrar iawl ¥ gian. go f3af
AICHIE ATIATATEY dTSaclTeT, VTl Eehdel SAUVATATS Tl 3 H o, Erefehlcs
JTSAUITT dd AT JTTOT GROMHT Sed FolT AR gidl. €o 33 Afeasm damsAsT
¢ HATT AT A kel 3Tel, ST ABIuATT 9B, 3cTTcaAr IOTST 3ATOY Fofit

HSYHT: HUICT Bes, ATshideg dlbaul, ATBAUAT TR
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INVESTIGATION ON PROPERTIES, PERFORMANCE, COMBUSTION AND
EMISSION CHARACTERISTICS OF BLENDED FUELS ON CI ENGINE

Gaurav P. Nagdeve!, Dr. S.W. Rajurkar!, Dr. G.K. Awari?

Department of Mechanical Engineering Govt. College of Engg.
Chandrapur

2Department of Automobile Engineering Govt. Polytechnic, Nagpur

Abstract: Due to the increase in cost and scarcity of petroleum resources have
promoted research in alternative fuels for internal combustion engines.
Among various possible options, fuels derived from triglycerides (vegetable
oils/animal fats) are promising for substitutes of fossil diesel fuels. Vegetable
oil poses some problems when subjected to prolonged usage in compression
ignition engines because of high viscosity as reported by different researchers.
The research on alternative fuels for compression ignition engine has become
essential due to depletion of petroleum products, higher oil prices and its
major contribution for pollutants, where vegetable o0il promises best
alternative fuel. Vegetable oils, due to their agricultural origin, are able to
reduce net CO2 emissions to the atmosphere. In the present paper, the
research efforts directed towards improving the performance of C.I. engine
using vegetable oil (Methyl ester Kusum oil) as a fuel. The paper deals with
results of performance of a single cylinder, four stroke, C.I. engine using
Kusum oil methyl ester and its blends with diesel. The performance of engine
was studied at constant speed, with the engine operated at various loading
conditions. Performance parameters considered for comparing are brake
specific fuel consumption, thermal efficiency, brake power, exhaust gas
temperature, smoke density and part load and peak load performance of the
engine. The engine offers increase in thermal efficiency when it is powered by
Kusum oil and its blends at various loads. The power developed and exhausts
gas temperature increases with the increase and specific fuel consumption is
higher than diesel fuel.

Keywords: Vegetable o0il, Kusum oil, Blends, Emissions, CI engine,
performance analysis, emission characteristics, transesterification, economic
analysis
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3 sforeradier AT Seamer aporerst, wrbaterar, Saert Afor scaeie aftrsed
JTa A

Tl dY. AT’ 31, TH. 50y, As[aT ', 51 SiT.ah. HERT
"1 eR JTAATTNERT fasTeT QMEehTr AT ARTTdeATerT TauT

SRS o JTRATTIHT TIHATIT TR GifereTereteh, AT

ARIT: U HETUAAT decdl A 30 FARAAS HAd sdod
SIS TRt SUTaR TMUATHT Tl Resrel 3. fafaer Femea g,
CRITTEISSH (FEdqcdl d/dmol =Tel) et fA@fdelel SteT Sfane fSster
SYATTIT JATITATS! TRATEITSH 3. JITAINAT HRNEThAT AlGIedTIHOY 3T
TEATEAT I eATHD FIFNAT ST STATHEY Ereehics AT eI FeTEdcl ol
FIeT FAEAT AT . USITATH ScuTeA=r |, doredT Fadr areor 3o
TGNRIHEY AT YHE FNTCTeT FTHad HIFVRIT SRl SToTTHIS T Sereiiadlel
TR 3TaLTh Tolol 3E, Y TaTTdr ol Farda I SUATT TATHA .
AT del, T Adiloled 3cdeiido, aTdierold foedasd CO2 Scdsiel el
HITYTH FETH M. IT URALY, AT ol (FAUTSS T FYA o) 8T FULA
ATt .31, STSTeTe SRISTHAT GURUIATHTS! HRATET Tce Shel 3MTgd. TURHAEY
YA dd [AUE T amed ffarer [@esy, ®R e, damg. i
FATPRIT IO 70T fBsierag I AT Iy IAaer 3. sioierr rieTadar
TEUR AT 313Ut 3Tell, SATHER STt Tafaer aiifsar aRTEU arerd. Jeofe
FIOIMETST TAARTT Tdel SOTR HIATTRT RHCH FgUTST s TAfASE S¢6T aTR,
YF T HIYETHAT, eh UTaT, TFHAIEC 319 ATTHTeA, YRT TeTell 0T SToteT<r #1197 X
30T R 1S IATIRY. YA o 30T T ASOTEA fafaer {RTaR arafaeara
SToIeT ool FIIETACT a16 d. AR fad sherell 3TTOT TastiEe 319 ATIHTA dleedTs

s qAEId I, YA ool [HH0, Seqel, I S5, AP faeaor,
3coleT ATsed, ereaTe R ithaheret, 3T fageryor
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PERSONALISED MEDICINES THROUGH 3D PRINTING: MAKING DRUG
FORMULATION KINDER FOR PAEDIATRIC AND GERIATRIC CARE

D. Likhitkar, S. Wakodkar, J. Baheti
Kamla Nehru College of Pharmacy, Buitbori Nagpur-441108

Abstract: Three-dimensional (3D) printing or additive manufacturing is transforming
the pharmaceutical sciences out of the conventional one-size-fits-all model of drug
formulation. The technology focuses on patients instead of merely creating drugs
based on a disease, making it possible to design personalized dosage forms, with the
exact drug content, specific release profile, and user-friendly design. Paediatric or
geriatric populations, who may have problems with traditional medicines because of
difficulties in swallowing, poly pharmacy or inflexible dosing schedules, can find such
innovations particularly useful 3D printing can be used to create flexible, weight-
based doses to suit growth and development. Medicines may also be prepared in the
form of tasting chewable or flavoured pills and the experience becomes bearable. One
of them is the 3D-printed hydroxyl-urea pill created to treat sickle cell disease in
children that represents a combination of precise dosage and enhanced taste and ease
of swallowing. Medical empathy achieved through empathetic design 3D printing
illustrates the effect of empathy on adherence and treatment outcomes by meeting
clinical needs and comforting the patient. In the case of older patients, the technology
is dealing with equally acute problems. The elderly may have to deal with several drugs
per day, which results in confusion and decreased adherence to medication. 3D
printing enables the incorporation of several active pharmaceutical ingredients (APIs)
into one polypill that makes the therapy easier and less confusing. Moreover,
orodispersible and fast-dissolving tablets are also available to patients with
swallowing problems, and controlled-release systems are safer and more reliable to
administer the drug. Such innovations do not only improve the outcome of the
therapy but also the quality of life by restoring autonomy and dignity. In other areas
outside of paediatrics and geriatrics, 3D printing has a potential to be used in precision
medicine in oncology and rare diseases, where the accuracy of doses and the ability to
tailor treatment is decisive. It also allows the creation of new dosage forms, such as
orodispersible, transdermal and implantable. Although all these benefits exist, there
are still major problems in receiving the regulatory approval, standardizing the
materials, and scaling up to large scale. Positively, the first signs of progress in the
area of clinical translation are manifested in the approval of the first 3D printed drug,
Spritam. Simply put, 3D printing in pharmaceuticals is not just a techno
breakthrough, but it can be regarded as a human centred change in healthcare. It can
help to make medicine even more personal, accessible, and patient friendly by
combining scientific accuracy with compassion. With changing research and
regulatory environments, 3D printing is likely to bring a future that will see all
medicines seem like they were designed to serve the person who needs it most.

Keywords: 3D printing, personalized medicine, pediatrics, geriatrics, drug delivery,
pharmaceutical technology.
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3D RifeereEn dafaaga itwe: areier nfor Renfes Farardt sitwer wiederer
fheX g0

31, AT, TH. AThISehy, . drgal

HHIT AGE lclsl HTh BIFET, FCART ATIYIT-YYE ¢ o

arier: A (3D) Rifear foar 3ifeées Aegtharaier 3itwer RAfHch=ar uiarRes ue-31aR-
Tohe-3iTer ATSTTHAT e fAATATT TR A 317¢. § TTAT Shdes UM TR 3wey
TR UGS FI0TAR S&T higdd idl, SATHDS 3eeh 3wer @i, fafrse Refier drdrser
30T ATeRehell-37efehel [3STgaae dafddehd M Bl fSSgeT 0T e Bid. [Aauard
3rs9ofl, Orell ST fohaT Fafdie S1e daTaTRiHS RN NTUTHET FAET HHcled
STer1T fahaT geer ANFEEAT 3R FAaeholsll AIYg 2Ahelld, [AAYT: 3ugerd 3D fHifearar amx
are 3TOT ATy eafded, aoied-3mend S JaR aXuITaTST hell ST eehdl. 39S
G ATATATIT fehall TR IMesd T EaETc SWTeT TAR shell S35 Aehcl Tl 0T 31781
el FIOYRIY SeTcll. ATIRT Teh FgUTS! HATHED Ashordiel MM STUR HOAMHS TIR
heloll 3D-TES BrIgIFHeT-GRAT NI i 37<eh S 0T aATéra =ra J1ToT Aesvarh @ I
TSI Eead. FETIIIAYUT F3STSeTeaR U sholell deehtar FeTelercl 3D fUfear fFerfeiener
TSI U1 T JATTOT SIUTTRT HicdeT &3l UTelel 0T SULRTEAT TROTHIER HeTole{cirar Feira
&R1ad. e FIUNAT ST, AT AT T ol HHEATAT AlS & 378, JeiaAT eIhof 3Heieh
SAISEITET ATHAT ST o9 Aehell, SATHS eI Biclt HTTOT HITEN Arelet et gl 3D e
ThTe Gl 3Heleh Hishar 3NEN Tceh (API) FATTASE HIUITH HaTH ld SITHDS AT
IRFEEfiad 30T Fole-TATHDUT=T MedT W 3UdsY 3ed 30T AI¥a-Reisr
aEea 3iwer Soarard! iR FIIETA 10T 3ifeieh faRaraTs 3Mmed. 312N AaIIhHAHS o
U= IROTTH FEURC ATE! o TR 0T ST GAeaidd st Siiaeirer ayuradr el
FURA. STeRERIE 30T JeRERIEATeaidReEd S’ &FHEY, Jiehiclon 0T giFe
MSTRTAEY 37efeh 3werieed 3D T aror SoaArh &7 31e, TS SIer 3reehar 3nfor
3TARIET &THAT A0 3. & ARIBEaffsd, grasae 3nfor sFeaicad IRy sidis 31
I TAR FIUITE ST 3TAH Sol. ST ¢ T BrIS HTcledTd 3 adl, = amee Aegdr
fAsfduard, A ATTRHIOT AT 30T AGAT FHTUNT 16 AT 3HSfAer ASAT
HHAEAT 3T, HhRTcHDGSCT, feFellolehel oI &TTcler SeTcire! gfgell eg gigear
3D s 3wy, Pveaear AsliAed Y Idd. dcr #¥d @R X,
JitwafeAToTaEATdTer 3D T & haw T difAeh Jarcir AATer, dX IRIFIAA Tl HleTdl-chigd
TG FEUL il ATeTell STT3 Tehdl. dTiateh Aeahclell ORI Srget of iweria 3iftes dafaa,
ol JMOT FIU-30eThel TAQUIATH Fed FE AUehd. Teolcdl TAYA 0T famas
ITATEROTAE, 3D T 318 HfasT MoToardy erergar 3T STy I 39 372 sgardirer
[T SUITHTET T3STSeT shelell feT TS SATT AT TATA SITEd IRT TR,

dras: 3D fUifear, dafeaeha 3iwer, STeReT, germsi#, 3iwer faazor, vt da=ie.
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DYSPROSIUM TERBIUM ALLOY AS NAVIGATION SENSORS
FOR THE CONSTRUCTION OF ELECTRIC VEHICLES FOR
DISABLED PERSONS

Sonali B. Chahande
Central Institute of Petrochemicals Engineering and Technology, Chandrapur

Abstract: According to survey approximately 1.3 Billion people in the world
have disability and as we know that electric vehicles are the future mode of
transportation in the entire world which will replace all the conventional
petrol and diesel vehicles due to less pollution and thereby promoting a
greener and cleaner earth. So the importance of developing an Electric vehicle
for the disabled persons is a necessity in the present scenario. The project aims
the construction of electric vehicle for disabled persons using Dysprosium
Terbium alloy as navigation sensor. This EV will be a game changer which can
be used by persons with all kind of disabilities like Physical disabilities, Sensory
disabilities and neuro developmental disorders. Dysprosium Terbium alloy
shows strong magnetostrictive properties which will be used for the
construction of electric vehicles useful for people with all kind of disabilities.
The project involves production of Dysprosium Terbium alloy using power
metallurgy by varying the ratios of Dysprosium and Terbium to get a
combination with optimal magnetostrictive properties to use as sensors in
electric vehicle. The electric vehicle uses Lithium-Ion batteries, neodymium-
iron-boron permanent magnets in motors and Dysprosium Terbium alloy as
sensors. The project will include all the design, construction and testing part
of the electric vehicle which later can be introduced into a commercial
production scale after successful completion. The project will be executed in
collaboration with IIT Hyderabad.

Keywords: Rare earth metals, Power metallurgy Electric vehicle, Navigation
sensor, Testing and validation
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U AFATETS! FATFCH TEATAT TUFATES! Al T FEUE
e efdes g

Yool sfereege 3T Ui iAsded SAfA31Rer 375 Cotalal, TgW

HRILA: HSETUTTHR ST STt 2.3 3ol Alleh 37937 R MTOT 3TTerer Arfged
g &I Felfdeen aTgel & HAYOT STaNcl ATISATCHT aTgcehrel AL 3E ST ahell
O Faes Jediell WchTE d5ol. FgUT earear IRIFUT 397 sgerdiard
Solfdesd agd AHAT FIUT @IS . IT Yhodld BSENHIHT fagsd
AT aTR &% ATSgaIeT o FgUT U SHFATATS! Selfdgeh ATged
ST 351ESE 31TE. § $e81 Ueh AH Ao 3ol of AR 3799Tcd, Hadr 3149req
HITOT 7 Segoraicel SH3ATST ATANEAT H TehReAT HY9Tcd 3TcloAT Sherc
aTIE Qrehellel. [SETaas efdas [Asrqeed #siqd aehrg are aorest 3med of
G THNIT 3GIcd AT SAhIETS! 3G AT Felidgeh aTgaired]
TATAETST aroel SiTcler. AT YehodTd SEifaas 3nfor cfdgaear quitaAed
9ol e UlaT ATeloiTdT AT she] TSEHTAAH SITH AT 3cureet gATiase
g SUhET elfdgeh dATgalld etk FgU ATRUIATHIS! S5CAH IahIT aTe
IUIIHTEE HAoTel AT Agel. Safaee aee fAfITH-3mTe dell, AlcdAed
frssraffaA-dig-aRia wrl gos o dee Fpoe Benfaan cfaw
TRAET TR, AT TehedTd Felfargeh aTgelTd A TSSTSe, STeehlA 10T TT<rof $reT
FAISE 310 I A AR GUT SeATHAAR ATaaT A 3cuTced Fholded
e el ST13 Ahd. &T Thod TAINTIET {eEe<dT TEhrAT HATT 0TIl
TS

has: gife gl UTd, UlaT ATl Selleedh aTge, ATcgIIeT Yo, AU JTOT
JHATONTRIoT
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INDUSTRY 4.0 APPLICATIONS AND 3D PRINTING: A CONVERGENT
PARADIGM FOR SMART MANUFACTURING

Shashi Kant, Anuj Dixit, Rishi Kumar Singh

Mechanical Engineering Department, Institute of Technology, Greater Noida,
UP, India

Abstract: The fourth industrial revolution is being driven by two
transformative technologies: Industry 4.0 and additive manufacturing (also
known as 3D printing). In manufacturing ecosystems, their integration is
allowing for unprecedented levels of automation, customization, and
efficiency. This review paper explores the synergistic relationship between
Industry 4.0 principles—such as cyber-physical systems, the Internet of Things
(IoT), big data analytics, cloud computing, and artificial intelligence—and 3D
printing technologies. We present a comprehensive analysis of current
applications across key sectors including aerospace, healthcare, automotive,
and consumer goods. In addition, the paper highlights future research
directions and addresses issues pertaining to workforce readiness, scalability,
cybersecurity, and standardization. It has been demonstrated that smart,
nimble, and long-lasting manufacturing is built on the foundation of the
convergence of Industry 4.0 and 3D printing.

Keywords: Industry 4.0, Additive Manufacturing, 3D Printing, IoT, Smart
Manufacturing, Digital Twin

$SELT 4.0 UeTaherew HTOr 3D TR ToATE HAegwharaRaraTdy va 3rfRwor wfasrer
MRTd, 3eTeT SifeTd, T AR fHar
ity fAIr fFammer, g g2, JeT AT, 3T IS, IRT

aRier: A e widh el IRadANT dFeeeaR arefael JTd 3e: $3EET 4.0 30T
3f3dreg FAegharafiar (aTem 3D T SEier FgUTdTd). Hegharaer HITATCHALY,
ThATHIUT HTCTAL, HECHIISI 30T HRIGTHAIT 3IYd UTadiel A & 3TE. &7
YeRIdcllehal 9O SSECT ¥.0 Aealatiiel TgishdTcdeh FaLTaT MNEr Bl —Td T AR -ThiSTeher
&Ecsd, Seaie 3 Rast (1oT), 1991 SeT Afefead, Felr3s wlrcgicar oT b
seforata—3nfor 33t Rifer e, 3 W, gedadhsR, JiciAfeeg 3for argearaareh
TEIHE THE SATALS FEATT TN SaTdeh favelvoT HIeY Fial. Areafaerd, §T 9ok
sfsaTcier FeNEreT feRmfageray Jehmer erehcll JATOT SHIFIR TARY, TeholiaToleT, AIFaR Gt
3TTOT ATThTeRIOTeN eI Heedre R0 i, & [fetr Sirel 3¢ T TATE, TS JHToT
EeThTes RHUTR 3cUTEH & STESY 8.0 30T 38) Rifarear TRERUM=AT e Sitrer 3oy 318,

as: SSELT 8. 0, 3ifSTeeg HegharaRar, 38T [TEaT, A3, TATE HegtharaRar, f3foieer efasr
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A ROLE OF CLOUD COMPUTING IN INDUSTRY 4.0
Priyanka Singh, Adityab Jambhulkar, Abhinay Bhoyar
Bajaj Chandrapur Polytechnic Chandrapur, Maharashtra, India

Abstract: The emergence of Industry 4.0 has redefined industrial operations
by merging cyber-physical systems, IoT, and advanced analytics into
interconnected smart ecosystems. At the core of this transformation lies Cloud
Computing, which serves as the backbone for scalable infrastructure, seamless
data integration, and intelligent decision-making. Cloud platforms enable
industries to interconnect IoT devices, deploy Al-driven applications, and
harness real-time analytics for predictive maintenance and digital twins.
Furthermore, they enhance agility by reducing operational costs, supporting
global collaboration, and strengthening cybersecurity frameworks. This paper
highlights the strategic role of cloud ecosystems in driving Industry 4.0,
emphasizing their impact on automation, innovation, and sustainable growth
in the era of digital transformation

Keywords: Cloud computing, Industry 4.0, [oT, Cyber-physical systems,
Digital twin, Smart factories, Predictive maintenance.

IS 8.0 AEY FAT3S HIAOTATHY SFAHT

HRILA: 3TN 8.0 TAT 35:ATeT ATTSR-H e JOTTEH, JTINET 30T Jord FaReiyor Thaeniel
SSeledT TATE TRHTATHEY qelieT et e Hayeeae eTdResT Shell 37Tg. AT
IRETATEAT ATl FAT3S HIAUT 3ATg, S Fehelarel AT Fiawr, fosier Se7 Tehatenor
37107 JefereTeT 0T QUITET TR FEULT HIH Fd. Foll3S Colchia 3T I
f3cgrsad ThASRN SNSvaME, THI-TIed oA deld $RUATE 0T HiasIegas
ST 0 B fSieer Joarardl Rarel-ersH faRavoran aray uary HaTH Fdld. e,
o AT T AT Fi&ed, ST ceh G HAVT A3l TN HISRGIET ShAdeh
A el TUSAT dGdcld. §T YU 3¢ANT Y.0 ATIIAUATHEY Fell38 TREEATT
URUMcHS fAhal Tl erehall, f3Toee aRad=rear Jarma 3iietaes, Fasha 3nfor
QI TSGR AT THTT URTET FHar.

hGS: FA3S TV, 3T ¥.0, I, AIR-8fcsh yomell, f3foieer o, TAC
HRUTA, AT ST,
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SMART ROAD INFRASTRUCTURE USING RECYCLED PLASTICS: THE
CONVERGENCE OF INDUSTRY 4.0 AND CIVIL ENGINEERING
SUSTAINABILITY

Sanket G Padishalwar!, Shradhesh R Marve!, D S R Murthy?
'Department of Civil Engineering, RCERT, Chandrapur
Department of Civil Engineering, Bajaj Chandrapur Polytechnic, Chandrapur

Abstract: The dual issues of plastic waste management and sustainable
infrastructure development are major global concerns. This article investigates
the convergence of recycled plastics in road building with Industry 4.0
technology as a transformative approach to civil engineering sustainability. A
thorough study of the current literature and case studies demonstrates the
usefulness of plastics including LDPE, PET, and PP when processed and
blended with bitumen, resulting in increased road longevity and lower
maintenance costs. Simultaneously, Industry 4.0 technologies such as the
Internet of Things (I0T), artificial intelligence (Al), digital twins, and building
information modelling (BIM) are transforming infrastructure by enabling real-
time monitoring, predictive maintenance, and data-driven design.

The study presents a framework for smart road building that combines plastic
recycling and digital technologies, with a focus on material selection,
construction procedures, and performance monitoring. Case studies from
India, the Netherlands, and other areas show practical feasibility while
highlighting problems such as material uniformity, technical preparedness,
and regulatory frameworks. Environmental and economic assessments
demonstrate significant benefits, such as reduced plastic pollution, a smaller
carbon footprint, and long-term cost savings, which are consistent with the UN
Sustainable Development Goals (SDGs 9, 11, 12, and 13).

The report finds that the combination of recycled plastics and Industry 4.0 has
the potential to create sustainable, circular, and intelligent infrastructure
systems. It encourages engineers, researchers, and policymakers to collaborate
to advance material advancements, standardisation, and smart construction
technologies. By doing so, civil engineering can solve major environmental
challenges while building the groundwork for durable, future-proof
transportation networks.

Keywords: Recycled plastics, Smart road infrastructure, Industry 4.0, Civil
engineering sustainability, Internet of Things (IoT), Digital twins, Sustainable
Development Goals (SDGs)
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YeTeiallel 10T FeledT CATIEHdT AT FHel THTE U FohIeeFaT: AT ¥.0 JTfor
AR AFRTHY emegaaw 3rfFwor
Hehd SiY GTSererar’, SET 3T AT, SITH3R i

WRIA: CoTTEeeh HeRT STIEATIT 0T ATRad ATy Fier faehra g gedl Heg Smrfasn
R 5@ TR 3med. g1 o Rfeger STafaaiar ameaaaard! aRadearcams giveanle
FEURT SSET Yo TAAEEE & SUUNAEY YAoldieilenil dhelodl Colliecehedl
3RO qurgelt FTar. Tearar arfgcarar 30T g Tesrerar g 318319 LDPE,
PET 30T PP ITHREHT Cellfeeshel SugFccl fddl Siegl Tishar shell S 3TfoT
fSeAsaed e Srd, TR T Seigsa ared 3nfor dw@ere @ Fr g,
ATIRISR, 33l 36 fA7e (IoT), 3nfEiriaar sefosia (Al), Bfoed efawg nfor
fafesar sewiefre ATSToET (BIM) AREAT $5ET 8.0 TS R3Tel-C5H AR,
ufsfarea Aea=a 3for Ser-wnford f3eimseT TeTd et qrame]d Jlaumaed deo gid e

T 3791 ToTiEeeh JATIH T 3T0T BTSee daATAT HATST HIUTRT TATE U3 fafesarr
Teh IRTEST AT T, ST AT a3, Srerens Iiehar 0T HTARPHY SE@ ey
oTeT Figd Tl ST, ¥R, AcTel3H 0T S &Y HH TSl ATTEIRS cTagrR—idl
ZIfaard R 7RIS TH&Udr, difde darr 0T s died! IREIr FHEaER
SehIRT CTehelld. TATERUI HTOT 3Tk HedTehalIHEd Tollieceh JGNUT ST 0T, el
HeTE AT 0T HITOT ErehTollel T T IHRY Heea ol Brae fegeT IdTd, ST HFeFd
ST AMRAC fashr 3¢ fesersll Gaard 3 (SDGs 9, 11, 12 371f0Y 13).

3EATelTd 3T 3TGageT 3Tel 3T I IRl helel Tolllecen HTOT SSECT 8.0 TAT HATSTeATT
QIR TSI JTTOT & TeIHATeT TTITe]eT G JUTTel TR S vATeh &7 3Te. o 313,
HRATereh 30T YRUTehediel HERIS YaTcll, HTTehIenoT 0T THTE STeIhIA T IS
ATATHTE! T FUATH WHTTE el hicl. I hedlsl, T IR e qiaroiay
3TTegT= HISY Mehcl 30T ATISRISR e, HiaSATer FRI&TT aTgcfsh Acashdrdl qrar
TIR & Aehdl.

HFS: GoTdToR dhelel TATTECe, THIE T IR FIAET, 3T 8.0, TUTTY JTRATTIHT
MR, $eTeie A RIS (1oT), 3T Fa, amead faerra 3gfese (SDGs)
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INTEGRATION OF PLASTIC WASTE IN CIVIL ENGINEERING MATERIALS
FOR SMART AND SUSTAINABLE INFRASTRUCTURE DEVELOPMENT

Anuradha S. Bodhe, S. R. Marve, S.N.Kulkarni

Civil Engineering Department, Rajiv Gandhi College of Engineering, Research
and Technology, Chandrapur

Abstract: The escalating accumulation of plastic waste, coupled with rising
environmental challenges, necessitates innovative strategies in civil
engineering. This study investigates the integration of plastic waste into a
variety of civil engineering materials—including concrete, asphalt, and
composite systems—to enhance sustainability while maintaining structural
performance. Laboratory-scale experiments assess the mechanical, thermal,
and durability properties of materials incorporating different proportions and
types of recycled plastics. Concurrently, smart infrastructure principles are
integrated through the deployment of Industry 4.0 technologies, such as
cloud-based performance monitoring platforms. A comprehensive framework
is proposed to implement plastic-infused materials within a smart
infrastructure ecosystem, enabling real-time data collection, predictive
performance analysis, and lifecycle assessment. Experimental results indicate
that up to a certain threshold, plastic waste inclusion yields acceptable or
improved compressive strength, enhanced thermal insulation, and greater
resistance to environmental degradation compared to conventional materials.
The smart-monitoring paradigm ensures early detection of material distress
and supports optimized maintenance strategies. Overall, this research
contributes to the convergence of sustainability and digitalization in civil
engineering, offering a pathway to reduce plastic pollution and promote
resilient, smart infrastructure. Findings support the feasibility of integrating
plastic waste into material design while embracing Industry 4.0 methodologies
to advance infrastructure stewardship.

Keywords: Plastic waste, recycled plastics, civil engineering materials, smart
infrastructure, Industry 4.0, sustainability
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TATE JTTOT ATRE TrATS{T Gl fashramardt Ay sifdraifyhy arfecard confees
FEIATY ThATHIOT
AR R faemr, woha amel afdityhy, @evter o S

HRIT: decAT TATERUNT HTRTATHg Colliles ddd dled §9d, fafcgd
STATI3RaTAEd ATfdeaqoT YR HTaRTehdl THATOT Td. T AT FgeFalol
FIATIRY TWEATAT AMLTAAT ATGTAVIATHTST Shshle, STaX 3TT0T TTHS YuTTeli g afay
fafge sfaf@3iRer arafiaed confEes Fa=amr taieor auraar. Taeemedcer
SYET JaTaTedT JHTUTA 0T eleldlalleiT sholodl ToliEced JehR FHTIASE
3T ATHITT Fifeh, Y 0T [ERTSUVT IUTHTY HeTehed clld. T
dobY, TATE TS AT oed FT3s-3TUIRA HHTEY SERE ColchIAHRED]
3GANT 4.0 dAAATTAT JATHEGIR THiAd Shell Sdld. TAC SoIpregaFa
SRIAECHAEY T Ch-5-F g o8 HCRI HHAT HTUTUATHTS! Teh AT Shedeh
e 318, SATH R3T-CTSH ST FholerleT, YisTFea Wohie=a favelvor HTior
ATSHHTl HodTeha! A Blcl. TN felerTelia®et 318 feHe At i Terl fafRIse
AACUA, CoTfeee e ATALN Tl fohar e wieiffeg w6, aftia
YHS SegoIRIeT 0T IRUTRS HERIerAT Jefatc TR0 GHATeT ST TicihR
JdifCeATsss W ORUNT THIT &d. Udhelld, & TMYUT g
sfafA3EEed ameadar oy EfoearmeE=ar 3¥Wog aeeE &q,
e JGuUT AT HIUITATS HITOT ofafeieh, FATE IR Flatiar Wedrgs
Y.0 Gl FTHRRAAT ACRIS fSemsaaAed conffced Ha’T Ui aogrear
IR sy gAY &drd.

HGS: TATTECeh HERT, ToleTdleilen Ul sholel Telliecdh, Ffeger STafa3Rer AR,
THTC SFPIRCFTUT, SSECT ¥.0, AMLTAAT
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3D PRINTING FOR SUSTAINABLE MANUFACTURING: A REVIEW

Manjeet Gajbhiye!’, Amit Bankar!, Manoj Baseshankar’? Hemant
Bansod!

Department of Mechanical Engineering, Suryodaya College of
Engineering & Technology, Nagpur

Department of Mechanical, Bajaj Chandrapur Polytechnic, Chandrapur,
Maharashtra, India

Abstract: Additive manufacturing (AM), widely recognized as 3D printing, is
rapidly evolving from a prototyping tool into a core enabler of sustainable
manufacturing. This review critically examines its progress across processes,
materials, energy devices, construction applications, and integration within
Industry 4.0. By consolidating findings from recent studies, we highlight both
technological strengths and unresolved barriers. On the process side, vat
photopolymerization offers precision and functional versatility, while large-
scale concrete printing demonstrates the feasibility of digital construction.
In materials, multi-material printing expands into edible hydrogels,
elastomers for robotics, and Nano-composite photopolymers, whereas
advances in lithium-ion and all-solid-state batteries illustrate AM’s
potential in energy storage. The review also synthesizes systematic evidence
on recurring process failures, underscoring the importance of Al-driven
monitoring and parameter optimization. At the macro level, 3D printing
aligns with cyber-physical systems and decentralized production models
that define Industry 4.0. Nonetheless, challenges remain in standardization,
lifecycle sustainability, and cost scalability. By integrating technological
advances with critical assessments of limitations, this review provides a
structured perspective on how AM can transition from niche applications to
a disruptive platform for intelligent, sustainable, and resilient
manufacturing.

Keywords: Additive manufacturing, 3D printing, Polymer material
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ATRT ScUTEATATSY 3D RAfEaT: v smmerar
FAASIT IATRAL, HTHT TeAhT!, ATl THAI, §H TAHS!
21T e TG3HTaT, FSTTeT TGN WiTele feheteh, TGYR, HGRTSE, HRA

AR 3D e FgUL cATTHYOT HB@e! SR 3HiS{ecg Hegtharaiiar (AM), Tehl
WIS CAHY MR ScUTeaTedl HET FaTHbAHEY daTal fahfad gia
3¢, BT JTerdT YishaT, HIiged, Soll 3T, STEHH TIIAIeT 0T 3TN 4.0
ATl ThTeHAHEY cATEAT FaTciTe F1$fRT0T qO&TOT cl. ollehsiel TeATHHE
sy tnla w%eT, 3T difds drehe 30T fATHIOT 7 STl 315YUD el
HURTWT Al TfHA<aT SIofs, Sg¢ BIIITOAIISIRIS 3T 0T HiTcHe
Wﬁmmﬁ,mmwﬁﬁzﬁﬁﬁ%ﬁmw
IqEIdT gdad. ACRIGHED, Accl-AcRId [Rifdorar favar @y ggied,
A feFaardr searEetad 30T dal-ulfsie Plediaaga ey gidr, a¥ fafdas-
31T 30T JHTel-HIfIs-FT ST JaTch FSiT ATSTUIRIT AM = &THT e,
JeRTdellehelldl oI BIUTAT TishAT AR TEERiR qId euiel AT
Shel ST, ST Al-GTfeld @@ 30T WreeX ffCeaArasie=d FAgea 3uR@d
. Hepl TRIER, 3D T araaR-#ifae qomelr 3nfor fAhfgd carget Al
TITWT g S 36N 4.0 IRATNT AT, daT, HATARIHIT, Siidetash Aredddr
0T @ Ehel TS TIETHE 3MTegTel ShIAA 3Ted. AATGIAT IR HedTehalrag difIeh
ATl Tehicl el § JoRTdcilehe] SeiadTe, QMR 30T afeh Scre=rardl AM
TaRISe TN faecHehRl Celc®hiHay HE HHAU H® Ahd I Th

Has: 3i1sfeeg Hegwharaiiar, 3D ffeaT, uifemr #ART
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ENHANCING GREEN MANUFACTURING PERFORMANCE USING
ARTIFICIAL INTELLIGENCE AND INDUSTRY 4.0

Aditya Khandare, Minaj Ahemad

Mechanical Engineering Department, St.Vincent Pallotti College of
Engineering & Technology, Nagpur.

Abstract: The convergence of Artificial Intelligence (AI) and Industry 4.0
offers a promising pathway to accelerate green manufacturing performance
by reducing energy consumption, minimizing waste, and enabling circular
practices. This paper proposes a conceptual framework that explicates how Al
techniques embedded within Industry 4.0 infrastructures—such as IoT, cyber-
physical systems, digital twins, and cloud/edge computing—can
operationalize sustainability objectives on the shop floor and across supply
chains. The framework links data sources, Al analytics, digital platforms, and
operational decision loops to measurable environmental KPIs and identifies
research directions for empirical validation and industrial deployment. The
approach builds on empirical and review evidence demonstrating that
machine learning and Industry 4.0 technologies can improve process
efficiency and sustainability metrics.

Keywords: Artificial Intelligence, Industry 4.0, Green Manufacturing,
Sustainability, Digital Twins, Circular Economy

AT FEfaHT IO AN .0 ATIwT YA IcuTEeT FRIYGH areqor
3nfecT WeR, AT 318 HG
GIEIERS

RN I FE AT (T JTTOT ST ¥, 0 AT TehaATeh< T Sofdl aTIR el e, HERT
T & MUY AJBIhR TG HETH el Gl ScdIGel HIHATIRICT Il SUATHTS! Teh
3TRAETIH ART Y&TeT FId. §T YUK Tesh HhoUedlcHeh diehe TEATdd idl Sl SSEY ¥.0
AT GlaUTAT sl 3eledT U A - ST shi AI3ET, Arge’-hisiehe [ees,
f3fSieer efaea 30T FoT3s/Tst HIFCGTET - GhlATedT HoTedTaT U XaoT AT HET
QeIAdT 3gfese He FAifead & AhdId § TISC FAL. § dlehe 3T Ald, T3 faRersor,
f3fSieer cofewia 3NTOT JiaereTer fvir o Avstar Jvarsiiear qafaoliar Sdismaeh shsd
3fOT 3rsptactea yATofeToT 3for st darchrard wetue feenfarder sewd. &
gTSCehleT 3TegeTasted 30T YeRTdeiiehel QRIeTTAR 3MUTRA 378 ST eRifdal hr #HefeT ofter
37TTOT SSEET . 0 AT TlshaAT SHIYETHT ATTOT M ATEFH FETE LAehellel.

fgs: HEA A, SSET ¥.o, M Hegheraial, FEATSTL, Bioee ciawa,
TR Hdecgaear
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ADVANCED IMAGE ENHANCEMENT AND SEGMENTATION FOR
RETINAL FUNDUS IMAGES: A RETINEX AND DEEP LEARNING
APPROACH

Gauri N. Bodkhe, Nikhil P. Kawade , Ashitosh R. Raghatate
Agnihotri Polytechnic Nagthana, Wardha, Maharashtra

Abstract: Retinal fundus imaging is pivotal for early detection and diagnosis
of ocular diseases such as diabetic retinopathy, glaucoma, and age-related
macular degeneration. However, the presence of uneven illumination, low
contrast, and imaging artifacts often hinders accurate diagnosis. This study
addresses the challenge of enhancing image quality and improving
segmentation accuracy through an integrated Retinex-based enhancement
and deep learning-driven segmentation approach. The primary objective of
study is to develop a robust pipeline that enhances retinal image clarity while
accurately delineating pathological and anatomical structures such as the
optic disc, macula, and blood vessels. The proposed method first applies a
Multi-Scale Retinex with Color Restoration (MSRCR) algorithm to correct
illumination inconsistencies and improve local contrast, thereby preserving
fine vascular details. Enhanced images are then processed by a U-Net-based
convolutional neural network (CNN) optimized with residual connections and
attention mechanisms to improve segmentation precision. Evaluation was
conducted on publicly available datasets, including DRIVE and STARE,
achieving notable performance improvements: vessel segmentation accuracy
of 96.8%, sensitivity of 95.1%, and specificity of 97.4%, surpassing baseline
methods by an average of 4.2%. The findings demonstrate that Retinex-based
preprocessing significantly boosts deep network performance by improving
input quality, particularly in low-light and artifact-prone images. The scope of
this work extends to clinical decision support, automated screening, and
teleophthalmology applications, offering a scalable framework adaptable to
other medical imaging modalities.

Keywords: Retinal Fundus Imaging, Retinex Enhancement, Deep Learning
Segmentation, U-Net Architecture, Diabetic Retinopathy Detection, Medical
Image Processing
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e B8 SfaAardy gora 9faAT are 3nfor Rurerer: v easw nfor ga@T

fRrator gfeealeT
MY v, 2w, AR O, Fareg, 3R IR, e

3TTTARAT Gifelc [aFaTah ATITSIUT, TET, HERTSC

RN Srafesh AL, i 0T aF-Hefd Hegor SIeleiRelel AREAT
ST TSR dda faerd 10T fAger soarardr IfeTer wea gafSeT
Ageaqul 3Mg. dUMY, 3HAAS ThRIAE, HAT Hiegke HMOT SATST
EthercEl SUTEUC 3feiehal 3Teeh THAGTETd TSYUSST VT, &1 33T UehllcHb
WRAFH-3MRG Tegiae N0 g@ia Raror-afad Gerees giteanarean
STTAT I[UTET ATGa0Y 3TTOT HITHCRNT 3eehcll GURULT JTeeTol lciladall. 3T
TTUTH Iefese Teh HoTT IISUelTS [ehilct 0T 3TE S 3fiTCeeh TSEh, Hergell
HIOT TFATT-ATHREAT YTelitolehel 30T AR HITAT YOl IWIEATT
IfeeTel GidAT TIseAT aredd. FEdTdd GeUd JUH Hodl-Fehol Yeaiard TaY ol
RESRAET (MSRCR) 3TN RUA SR A SATHS FaIdeT [aHTcl gEET BrciTel 3T
TYTfeteh hicgiee FURAT, SAHD TR [ gt queiier Sidel giard. #ek
FUTRA FTHATER U-AC-3TURA Focglogelelel =43 sicaes (CNN) @R ufshar
hell ST ST QITHERAT 3Tehcll GURUATATS! IARASE holehelel 0T oI&T JAUNHE
3iTfCeHATEsT Shell ST, DRIVE 3107 STARE HE TATASIieh AT 3Ucled] STrHcal
Hedieha! shel ITel, SATHS T&TUNT HATIRT URUT ATET STedT: 96.8% T a8
QITHCAA 3Lehcll, 95.1% T HAGaTMeTdT 31107 97.49% =t fafrsedr, avredy 4.2%
o SHS TEHdTAT ATl Thd. forsasia®st 318 fageT I dr Iestaa-smaia
SATEIT SeTYE UTaT GUTE Glel e deh hIHAFIFAEY SaToNg aTe shid, faL:
HHT-geRTeT 0T 3féthae-gaur gfaaraed. a1 FART caedr Fafaswa Ao
S AeThIT SATSTIT YeHcil SJbde HuATTY Fholdel thddd Tale .

frasa: MeeAe bsa AT, WNAFH Tegiade, T afeler e, I
e, STaafesh Yearaedy 3, Afswa sae TrATHT
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BRIDGING TECHNOLOGY AND PATIENT CARE: 3D-PRINTED POLYPILLS
IN CARDIOVASCULAR MEDICINE

Jui Dethe, S. Wakodkar, J.Baheti
Kamla Nehru College of Pharmacy, Butibori, Nagpur-441108

Abstract: Cardiovascular diseases (CVDs) continue to be the leading cause of death
and disability worldwide, placing millions of patients on lifelong treatment plans that
often involve taking several pills every day. While these medicines statins,
antihypertensives, and antiplatelets are clinically essential, the burden of managing
so many tablets can easily overwhelm patients, leading to missed doses, confusion,
and reduced effectiveness of treatment. To ease this challenge, the idea of the
“polypill,” which combines multiple drugs into a single tablet, has gained increasing
attention. Fixed-dose polypills already exist, but they are limited in flexibility every
patient receives the same dose, some medicines are chemically incompatible, and
release patterns cannot be easily adjusted. This is where three-dimensional (3D)
printing, also known as additive manufacturing, is creating a new path forward.
Unlike traditional large-scale manufacturing, 3D printing makes it possible to design
and produce medicines layer by layer, tailoring them to the unique needs of individual
patients. Different techniques, such as fused deposition modeling (FDM), inkjet
printing, stereolithography (SLA), and hybrid approaches that combine FDM with
melt casting, allow the creation of tablets with separate compartments, customizable
shapes, and programmed drug-release schedules. In the field of cardiovascular
therapy, this has shown remarkable potential. For example, research has
demonstrated that multilayer FDM-printed polypills can combine lisinopril,
amlodipine, indapamide, and rosuvastatin while controlling when each is released,
whereas hybrid FDM melt casting tablets have enabled aspirin and simvastatin
normally incompatible to coexist safely in one pill. Such advances are not only
technically impressive but also meaningful for patients: instead of juggling several
medications, they could take a single, personalized pill designed to release each drug
at the right time of day, closely matching the body’s natural rhythms. This approach
simplifies treatment, reduces stress, and improves adherence, ultimately supporting
better long-term outcomes. Yet, challenges remain before such tablets can become
widely available. Issues such as limited drug loading capacity, the instability of heat-
sensitive medicines during printing, regulatory uncertainties, and patient acceptance
must be addressed. Still, the future looks promising. As 3D printing integrates with
digital health technologies, hospitals and pharmacies could one day print
personalized polypills on demand, making treatment both patient-specific and
widely accessible. This convergence of innovation, personalization, and practicality
has the potential to transform how chronic diseases like CVDs are treated, bringing
us closer to a future where medicine is simpler, safer, and truly tailored to the
individual.

Keywords: 3D printing, cardiovascular diseases, polypill, fused deposition modeling
(FDM), personalized medicine.
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fafSier Saatatalt 3foT ToordaT: FIfSates wager ARATHEY 30-Mes afehfrer
TS &, TH. AHISET, . Tl
HHCIT AgE ictol HTh BIEET, FEERY, ANTI-441108

HRILA: TEIT (CVDs) § SHTIRT FHg, 30T UTcare FoE HROT 3Tg, SATHb AT TI0TeAT
3Toldel 3UAR JIoTeAiar Sdel ST SATHEY G TSl 3eieh IMeT 8ol GATASE A, ST Er 3iwe
SYAEYTI HIOYTET R TIUTTAT FESTI0T 3G &35 Aehell, SATHS S Yehelld, eI glil 37TTOT
SUARTT THTAAT oY B, § 3TTCETeT heT I UATATS!, "ATell el T shedeT, ST Ul Soale ey
3ok VY THT R, o AT YATONT of&T dYeT od 3¢, hares-ara dienfler 3medar
3fEAcaTd 31Med, T Teeh TN HAT S [AGUI-IT dafded A cardl AATET 37T, F1eT
3w qEIASGSCAT faHT 3T 0T RefieT deot HgoIor ARSI el S35 Ahe
Aréra. ¥ A (3D) [ifear, Sarer 31feéies Aegtharaiiar 318! FUIAT, Teh Adiel ATl
TR &Y 3TE. TRUTRE HIGAT FHTOT ScdTesTrear fauiid, 3D fHiféamges sitwer ox ox fSgmmser
HYOT TOT IR FROT AT g1, AT A TFAh TI0TT e [T IRSATTHR TR HIOT AT
gId. Wgos f3uifererst Ao (FDM), $ahate fHifder, #aRanforiamdr (SLA) 3nfor grafss
gfSeehlst ST FDM off Hec HITECIg Tehiad Shiclld, AT SHa9Ted] i Fadd HhulcHc,
FECHTIS UYL TR HTTOT GITH holel F9T-Reltel AT Il ool TR HI0ATT
RN RS, g6d T IFdaTg=arasel RA<AT 81T, § Seor@al1 &THdT e2ifad. 3ETeIuny,
TRIATST 318 foget 3ol 318 & Aedlalak FDM-Uies diehifier fafaafer, smrenfsurss,
SSTUTATSS JATOT AGATEC T Teha T QAehcllcl HTTOT Tedeh HISeTeR 70T Sadld, TR grafsis
FDM Hoc HIEEI ecleAes TRARE 0T fAaarefest Areead: [awerd daeiear
TN FRIETTIT Teh TEUATH TETH FTel TR, 37T JITcHl shdcd cTiTehg ST FeTdl ATeNT ok
TIOTTATST 30T STel 3MeT: 3faieh Y Uehd HIvAT S, o faaarear Aoy It Ycdeh 3itwer
HISUATHTS! T3S Shelell Tehel AU TehcTehcl oA T3 LAehellel, SiT SRTT st faten ol STarcget
SBd. BT GISeehlel ITAR FersT HIcl, 0T HAT AT 0T ITeled FURAT, AGET T
EYehToleT URUTTHTAT GHLT SaT. aeY, 31T T sATIehquY 3UcTstl IUATHTHT 3TegTey hraH
3ed. FATRET 3HToer NS 87T, TUTS STl ISUTAT-Haga12iTer 3wy 3fEeR T, Aass
HATREIAAT HOT TI0T Ellehell AREIT AT ofeT shigd el drigat. oligr, sifasy
3mAes fead. 3D [ifeer fBfaed 3mey gl tefd gia 35geas, e 37for
T Teh et AFTUNTER dafedend aielite 1Y Aehdld, SATHS STUR FIUT-fATRIse 371for
SATIRYUY 3USTSY gidid. FaTIsha, dTFdeor 30T sAagIRead § TehAlehiuT CVD JRE]
FATE SRR 3TIR FH dhel STl § TeolvaTdl &THAT 3Tg, SATHD MIcATeT 3R
HTASITAT STdes 3Tl ST TS 3itwer |, FRIET 10T @R FFAard daR shel ST

#ras: 3D fUifeer, gaa a Eaarfg-araath Ae1, dielfte, wss feuifse Afsfeler (FDM),
ERIESELIRL
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FLOW PATTERN EVALUATION FOR ALUMINUM CPU COOLING FAN
BLADES: A REVIEW

Bhagyashree Khandare, Minaj Ahemad

Department of Mechanical Engineering, ST. Vincent Pallotti College of
Engineering & Technology, Nagpur, Maharashtra

Abstract: The growing thermal output of modern central processing units
(CPUs) necessitates advanced cooling solutions to sustain performance and
extend system lifespan. Conventional CPU cooling fans typically employ
polypropylene blades, which exhibit limited thermal conductivity and
mechanical strength. This study examines the feasibility of aluminum fan
blades as an alternative, owing to their superior heat transfer properties and
structural durability. Three-dimensional modeling and meshing were
conducted in SolidWorks, followed by computational fluid dynamics (CFD)
simulations to evaluate multiple blade geometries and angular configurations.
Performance was assessed in terms of airflow velocity, heat dissipation rate,
and overall cooling efficiency. The findings demonstrate that aluminum blades
enhance thermal absorption and heat transfer from the CPU surface. However,
increased blade density introduces higher inertia, which reduces rotational
speed. Optimization of blade angle was found to further improve airflow
distribution and cooling effectiveness. The results provide practical design
insights for next-generation CPU cooling systems, emphasizing the potential
of aluminum blades in high-performance computing environments.

Keywords: CPU fan, cooling efficiency, CFD simulation, Thermal
performance, Airflow optimization etc.
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IHeYTATATA CPU HTAT et sATHATS! Fell Teof HedTheT: T eIl Iehel
HITIHA TR, AT 3ge

CeFelellol, ARTYY, HERISE

RN 3T dool WA gieq (@A) =a1 drecar YA« 3M3cqeHd
HRAGTHAT Cehdel SAUATATST 0T f&EcHT IMYST ATGauITETST FaTdd FHiciar
YT HTARTHAT HHA. IRATReR WY FHiclaT ol AATI: relTHdrellel
oIS ATIRATd, S FATIET UTer ATeTehdT 30T AT Qe Ue Rid FHard. g1 31ama
AT 3T IUTAT FEATRUT IUTTHIHD 0T FATcHS [ERFaunaes Ty
FEUL o TATATH thef seisl sqagridT durdal. Hifdsasaaed A aAvsfeer
IR Hodlehel HIVITATST HIAVTHIT & Ffcifierdr (Hvws) Aegerere
el Iel. UIRTAT J9T, ISUTAT 39eAY & 0T THUT NAHIUT SRIETHATAT GSeret
JSSHTNEEe el QAU HTTOT ISOTAT §EATTRUT dTeddld. dUTY, dlGelell sels
Heldl 3Td SScd UM, SAHS AUl I HAl glal. sois  HaTored
HTCEATISRIAHAS TIRFell TSTECege 0T Hfelar FeIrdqom HToTEr Ferer
AT HTGageT 3Tel. & To¥eprel érer Térear HIdiy il AEcAarsT saragiie
f35ss 3AES e FAd, 3TU-HFRIATHAT 3ciedl IOUHY Tdagond
HFTATATH SIS &THAER ¥ ST,

Fras: Wy hel, HTAT HIEETHAT, UHST AR, Yol WhIHAH, TIRFeAl
ffeArTERET S,
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STRESS ANALYSIS OF BELL CRANK LEVER COMPARISONS BETWEEN
ANALYTICAL, EXPERIMENT AND PHOTOELASTICITY

M. M. Dange

Department of Mechanical, Bajaj Chandrapur Polytechnic, Chandrapur, Maharashtra,
India

Abstract: Bell Crank Lever is important components from safety point of view since
they are subjected to large amount of stresses. Hence to study the stress pattern in
bell crank lever, analytical, numerical and photoelasticity methods are used. For
analysis purpose virtual model of bell crank lever is prepared by picking data from
design data book. Bending stresses in lever formula is used for determination of
stresses in bell crank lever analytically. For numerical analysis bell crank lever is
prepared using ANSYS and this model of bell crank lever in ANSYS where stress
analysis is done by FEM. Finite Element Analysis(FEA) have been performed on
various models of varying fillet radius, optimization for volume and reduction of
materials form bell crank lever and by using photoelasticity of bell crank lever. Also
for bell crank lever stress analysis is done by using method of FEM. From the output
of these analyses it is observed that results obtained are in close agreement with each
other and maximum failures stress concentration occurs at maximum bending
surface. Comparison between numerical, FEM and experimentally are observed that
results obtained are in close agreement with each other.

Keywords: Bell crank Lever, bending Stresses in Lever, FEA,Photo elastic disc
ST F olaT HT AT Faeevor: Recryurens, e AR GleY st fie) & dter et

HIRIL - ST e Tolog 8T YRATTAT Goelel HgeardT Teeh 3178 HRUT AT U FHATOT AToT
Y. TATHD Tl sheh Teregla’icl ATV HHAT FEATHOAHTST fARANOIcHS, HEITcHS
0T BTl AT Y= aToR el ST, [ALeTOTaTd! sel sheh foleg < 3merey Al
T3St SeTganatiel AR U3el TR el 3Te. TARAVUITCHS GiSeahlae droT ffderd
FOITHTST Foregiaiiel ATRuATTT ATOTTaT FATAT AT Shell SATAT. HEATHS (I TOTaTSr
ANSYS ATFCI3RTT TR kel Sof sheh [olegt dIR hell 3T 31T I1aX FEM (Rhatge
vfordie A2U) 7 TR FEA J19T fa2ayor Fek 31Me. fafaer free B 3=ar Aseway, @sr=ar
oo aTaT 3MfOT Fifgcarear sechard), d8e HIeE«Fefad aues fharse tfasde
fa2eIvoT (FEA) el 3Tet 31T, FEM YSHIdIET aT9R shetgal Sof hih TelegXd dToT [aRelyor dhet
3Tl 3TE. AT H TARAOTT forsehaiaet 31 3Taasd T H@TeIel TRUMH UehAehiel FEHITA
g 30T SEH STTEc 3790 AThuATAT JSHTENeR dT0T Uehrafa=am fSehof gia.
HegTcHe, FEM 31101 9rfaie fageivuriadier qorei Soarateg! 318 e i aRomsA

a3 IRWT ATed.

FSHTI: Tl 5heh T, AT SCEXHUTS dToT, FEA, WIel-arataeha
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IMPLEMENTING A SMART FACTORY: A CONCEPTUAL FRAMEWORK
FOR SMALL AND MEDIUM-SIZED ENTERPRISES (SMES)

Mobhsin R. Qureshi, Mayur S. Itankar
BIT, Ballarpur, Chandrapur. Maharashtra, India

Abstract: Small and medium-sized enterprises (SMEs) face significant challenges in
adopting smart factory technologies due to high costs, complexity, and risks involved.
This paper proposes a practical, low-cost, step-by-step roadmap tailored specifically
for SMEs that combines lean principles with Industry 4.0 technologies. Based on an
extensive review of Scopus-indexed research, we develop a six-phase framework,
Assess, Prioritize, Pilot, Platform, Scale, Sustain, supported by a lightweight reference
architecture, governance guidelines, and a minimal viable model. To assist
implementation, we provide useful tools such as a use-case prioritization matrix,
maturity radar, rollout timeline, and a cybersecurity checklist, all supported by graph-
ready data. Our approach aims to reduce risks, accelerate benefits with a pilot
achievable within 90 days, and enable gradual scaling that maintains cash flow and
product quality. Grounded in strong theory and focused on practical application, the
framework is suitable for real-world testing and validation in SME environments.

Keywords: Industry 4.0; smart factory; SMEs; digital transformation; roadmap; IIoT;
edge computing; predictive maintenance; lean methodology; low-cost adoption

FATE Bl AT JTOTOT: FETA HTTOT ALIH ATHRITAT 3EARTATS! (THUHS)
TFH GHoUATcHSF dldhe

AT 3. HXA, AYT TH. &R
I, TR, TG HERTSE, XA
ARIA: 3¢9 G, SATcar 0T ST Areges oY TO0T ALY HTHRIAT 3EAIMAT (THUHAS)

TATE thareq) AAATATAT Teoldl 0T HgeaUT HTegTaATaT HIHEAT SHIraT oTardr. &7 I faeeT:
SSEET 4.0 TAATATHE ofled cfed TehiAcl dcll. FhITH-FSFES HRAEATET [aEcl JeRTdeliehellal
TR, 3FE HeT-coohTaT ShHa, Hedidhs], YU, YRIAT, Colchia, Fohel, feadst dadl,
S GolerT il HEsT TSR, TRATHT ATGeeh ded 3NfOT fhATe cdagrd AlSeiear
FATHT 318, IHSAAUNE FHedl FIUATATS!, G ATIR-HH TR I0T Higed, HegRer
TR, UAIT3C TSHATSH 0T ISR ehfoiee RET SUGeFl ALl Felel i, St &
TTH-ET STIEAR FATIT e, ITHAT GTOCHI G FHHT HI0T, o fETHAT ITed AL HAT
JUTAT YIIIE FeheTeaR TS dTed ol 0T AW JaTeg 3107 ScTTe=ATT I[0TaT WO §ZeR
TEhToIaT TETH 0T ¢ 318, FHIT Hetiica] JTemRd O sdTagTReh JyAETaR ofel shice
Forel, § hAde SME ardrarund arEdiden-oTamdiel araoft 31foT garofiertonard: 3193 3mg.

HITS: 3T ¥.0; FAC HRATEAT; SMEs; F3fSeer aRadst; WsHY; 1loT; vt shegfear; ufsfaea
ETe; et TeerelY; et R sraeia
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ROLE AND RESPONSIBILITY OF COMMUNICATION SKILLS IN
INDUSTRY 4.0

P. R. Malkhede
Science & Humanity, Bajaj Chandrapur Polytechnic, Chandrapur

Abstract: Industry 4.0, the fourth industrial revolution, integrates advanced
technologies such as artificial intelligence, big data analytics, automation, and
the Internet of Things (IoT). While technical expertise is crucial in this era,
communication skills continue to play a decisive role in ensuring
collaboration, innovation, and sustainable growth. This paper examines the
role and responsibilities of communication skills in Industry 4.0, emphasizing
their importance in teamwork, leadership, digital collaboration, technical
communication, and customer engagement. It also explores challenges and
strategies for strengthening communication skills in a rapidly evolving
industrial ecosystem.

Keywords- Communication Skills, Industry 4.0, Digital Collaboration,
Leadership, Technical Communication, Soft Skills.

3N WUYOT Hiereard {fAT Hfor SramagrY v.0

4T, 3R, ATTES

Ta=ATeT 31701 AT, Fairet Taqy Uifere feeten, Taqy

RTA: 3T 8.0, A e faNeh sHhid, A &, FS ST faRAvwT,
TR TOT Seale 3iTh f¥eer GMI3Nd) TREAT YITd dTATRT ThTehIoT
Y. AT JIN AT DRI AgeaTd 3 A, AN, AdIIsha TT0T AT 16
AT oA Hag hiered fAuiaes iR Soirad 3. 8T I 39T 8.0
3fSesr ggaer, aif3e Tuwor 31fOT ITge=ar FEHARTHEY I Aged ruRf@d
LAl I 9Tl TR gl 3feledl e IRETAT Halg Hired Aol
HITITATST 3TegTel 0T YROT SETel TFATAR .

HITS- HITUT HiRIeA, 3T .0, F3TTcer HgAT, Acfea, difyeh HYWOT, HTe
Thea.
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SMART MANUFACTURING IN THE PHARMACEUTICAL INDUSTRY:
REDEFINING HEALTHCARE THROUGH INDUSTRY 4.0 TECHNOLOGIES

Tushar Sambre, Tanvi Tushar Sambre
Yashodhara Bajaj College of Pharmacy, Maharashtra, India

Abstract: The pharmaceutical sector is experiencing an unprecedented
transformation driven by Industry 4.0 innovations. Smart manufacturing, a
core element of this revolution, integrates digital intelligence with production
systems to enhance efficiency, flexibility, and quality in drug development and
distribution. This paper examines how Artificial Intelligence (AI), Machine
Learning (ML), Internet of Things (IoT), robotics, nanotechnology, and
additive manufacturing (3D printing) are reshaping pharmaceutical operations
and healthcare delivery.

Al-powered platforms accelerate molecule screening and predict therapeutic
outcomes, reducing time and cost in research. IoT and Internet of Medical
Things (IoMT) devices enable continuous process monitoring, ensuring
compliance with global regulatory frameworks. Robotics and automation
streamline aseptic manufacturing, packaging, and logistics, while
nanotechnology opens new frontiers in precision medicine and targeted
therapies. Meanwhile, 3D printing introduces personalized dosage forms and
on-demand production, reducing waste and improving patient adherence.
Immersive technologies such as Virtual and Augmented Reality (VR/AR)
enhance workforce training, troubleshooting, and patient engagement.

The paper further highlights opportunities and challenges in implementing
Industry 4.0 within pharmaceutical manufacturing, emphasizing regulatory
compliance, cyber security, and workforce up skilling. Ultimately, the
integration of these disruptive technologies offers a pathway toward
sustainable, cost-effective, and patient-centric healthcare solutions.

Keywords: Pharmaceutical Industry, Industry 4.0, Smart Manufacturing,
Artificial Intelligence, Internet of Things, Robotics, Nanotechnology, Additive
Manufacturing, Immersive Technologies, Digital Transformation

30
Organized by Bajaj Chandrapur Polytechnic, Published by
Chandrapur, Maharashtra, India RAME Publishers, India




AICTE - VAANI Sponsored 2 Days Conference on Smart Manufacturing and Industry 4.0
16" & 17 September 2025 | ISBN - 978-81-954945-7-6

s SSANMTA FTATE HoThaFraRAT: FSEEN Y. 0 TAATAGAR IRFIAQT Ferd Rsmmar
JAERT FSTTST ielsl ITH BT HERTSE, HRA

AR 3T 3N SSELT . 0 AATTHATHS HAYS TR Bl IATe. AT shicirar
ofafRrehd 3701 IUTaT ATETAuATHIST ScuTest JuTeliag f3fSee gefradr vhia
. BT I 3B RITer seforeia (T3m), 7T oIfeier (TATe), Setae 3T e
(3I3EY), Veifeerd, ddAreadicien M0 3f3ées Hegharaiar (38 fifeam)
JrsrerfaAToT 3iTaRerea 30T IRTTAAT fTaRoTeT H8 3R & Hed AT aI&ToT
XAl

T3 -HATTeIcl Sl Y0T AT Tl SelTe JTOT 3U=RTcHe TRUTTATT 3arsT
AT, TMUATT A 0T T FHAT HIATd. HTIINCT 30T Selaie 3iTh AfSFHa
fRiTeT (3TI3THE) 3uHOT ST g andiar drele giARed et Hd
iRl CERE WO HETH Hdld. Jaiead o A dafces
HoGheraRaT, YehfoiaT HTTOT ST Ecade eAaredd Hdld, T daliceailon
31 3HIwer 30T Afead WA Fdlel SaAT 3usd. e3F-1, 3D fHfear aafeaand
SIE Bi# 10T ATTUNTAR SculesT HIEY &ld, HTRT HHAT &l 0T TIUM relel
R, SFTY3Tel 30T 3T eS RATAEN (SI31R/TIR) AREAT A beg dFAHDS
HIHIK GTALTUT, GATITAAIROT 37107 $IUT AEHTIT aTed!.

8T 90 BIATEG[Cehel HogtheraRIHEN SSELT 4.0 I JOT0GTeT HEfT 37707
HTegTATaR 3T Gl eTehcll, fAATHS HeJuTeled, FeX FIET 30T HIHIR
HITeT qTead JTa $X Sdl. AL, AT [FUeAPRT dTAER UhIa0T ATRad,
I 31fOT TouT-Shfd IIRTIAAT 3UTITHS Teh AT YTl .

FSEA: BAGCh S, ISET 4.0, TAIC HoGherainar, BRI
sAfdcg cFaratoie, BfoTed creawmiaesT
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CONTRIBUTION OF SMART MANUFACTURING IN MINING INDUSTRY
Sahilsingh K. Sonte, Arafat Y. Sheikh

Mining & Mine Surveying Department, Bajaj Chandrapur Polytechnic
Chandrapur, Bajaj Chandrapur Polytechnic Chandrapur Balaji Ward,
Chandrapur-442402 Maharashtra

Abstract: The mining industry, often seen as traditional and slow to change,
is now at a turning point. With increasing pressure to improve efficiency,
ensure worker safety, reduce environmental impact, and meet growing global
demand for minerals, mining companies around the world are beginning to
adopt smart manufacturing technologies. These include automation, artificial
intelligence (Al), machine learning, the Internet of Things (IoT), digital twins,
robotics, and advanced data analytics. Together, these technologies are
reshaping how mines operate—from exploration and extraction to processing
and logistics. This paper explores how smart manufacturing is being used in
mining operations in India and around the world, examining the benefits,
challenges, and real-world applications of these technologies.

In India, mining plays a vital role in the economy. It provides raw materials for
power generation, steel production, cement, and many other core industries.
However, Indian mining operations have long struggled with issues such as
outdated equipment, low productivity, dangerous working conditions, and
environmental concerns. Smart manufacturing offers a way to address many of
these problems. Companies like Hindustan Zinc Limited (HZL), Tata Steel, and
Coal India have started integrating smart technologies into their operations,
though the adoption is still in the early stages compared to global standards.

For example, Hindustan Zinc has implemented automated drilling rigs and
remotely operated loaders in its underground mines. These machines reduce
the need for workers to operate in hazardous environments and improve
precision during drilling and blasting. In addition, the company uses Al-based
predictive maintenance systems to monitor equipment health in real time and
prevent breakdowns. Tata Steel has also been experimenting with digital twins
and data-driven decision-making in its mining operations to improve planning
and reduce material losses. Drone mapping, 3D modeling, and IoT-enabled
condition monitoring are becoming more common across Indian mines.

In Australia, Rio Tinto operates a network of autonomous haul trucks and drills
across its iron ore mines in the Pilbara region. These vehicles are controlled
remotely from an operations center over 1,000 kilometers away in Perth. This
setup not only reduces labor costs and increases safety, but also allows 24/7
operations with minimal downtime. Similarly, BHP and Fortescue Metals
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Group are also using Al and data analytics to optimize mineral processing and
fleet management.

In Sweden, Boliden's Aitik mine uses digital twins and high-precision sensors
to simulate the entire production process, helping the company fine-tune its
operations in real time. China has also made major strides in this area,
particularly in coal mining. Several Chinese coal mines now operate with 5G-
enabled smart systems, which allow centralized control of machines, better
ventilation management, and real-time worker tracking to improve safety and
efficiency.

Moreover, the mining workforce often lacks the digital skills required to
operate and maintain advanced technologies. Training programs are essential,
but they take time and resources. Legacy systems also pose a challenge; many
mines use old equipment that cannot easily be integrated with new digital
systems. Cybersecurity is another emerging concern, as digital mines become
potential targets for cyberattacks.

From a regulatory standpoint, India’s mining policies are still catching up with
the pace of digital transformation. There is a need for clearer guidelines around
the use of automation, data sharing, and digital safety standards. Collaboration
between government, private industry, and technology providers will be key to
overcoming these barriers.

This paper presents case studies from India and international mining
operations to better understand how smart manufacturing technologies are
being applied in real-world settings. By analyzing these examples, we identify
best practices, success factors, and common pitfalls. The study also explores
the role of public policy, workforce development, and cross-industry
partnerships in enabling digital transformation in mining.

Ultimately, the research finds that smart manufacturing can dramatically
improve mining operations across multiple dimensions: increasing efficiency,
improving safety, reducing environmental impact, and enabling better
decision-making through data. For India, embracing these technologies could
help modernize its mining sector, attract more investment, and contribute to
national goals around sustainability and digital innovation.

In conclusion, while the adoption of smart manufacturing in mining is still a
work in progress—especially in developing economies like India—the potential
benefits are too great to ignore. As the global mining industry looks toward a
more sustainable and tech-driven future, smart manufacturing will be at the
heart of that transformation.

Keywords: Smart Manufacturing in Mining Industry, Smart Sensors in Mining,
Automation in Mining, Remote Operations.
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i f&er & die, 3RThd.arT. A9

QU7 HTTOT WIOT HI&TOT T8, Sailel gy Uitoieiehaleh Taqy, Feflel TGYR Ui e
TG STellSl dfs, TEUT-88Y e HEFRISE

AR WIUT 36U, S HAchaT IRATRE 3101 SGAUITH He ATl SITar, HTAT UhT IBUTEa
AT HITITHST 0T Wi dTeclt STeTfieh AU quT HOATHTS! dleedT GaTar,
STATERICATS! WIOT ST TATE HogheFaRaT A AT deld & ARl e, JrHE
3R, fEfpRiae gefosia (T3m), A dfeier, seiaie 3iTw f&Aesr (M3,
fsforece ciawa, afeas 3nfor gera ser Jarfafead arar FAGLT AR, THAdIor, &
A WO Yol 3R &l 3Ted - VFraCeRee 0T VeI o
WAt o difaffcaaadd. g IR $Ra 30 SERIdE WUTHRHIALS FATC
Hegthere{aTaT aToR ST shell STl 3Tg JTET QNET Hll, I TT AT BIIe, JHTegleT JHTOr
CIrSICE R IR CERIEIER N TG

HRAT, WIVTHIA ITeAaedd Ageard SR Foad. o diet AT, Trer 3euest, s
30T ST 37¥eh TFW SIS Shedl AT YXad. TUTY, R WIUThH cTaHTITeT
FHEGRN S Fls HEY [T AETAT 3. FTHAE HogtherdRaT 1T 3eieh HHEAT
HISTUITHT Ueh AT YeTol cl. fegedrel e fafAes (HZL), erer Tt 3nfor sier g3
AREIT YT AT HTIRLEHHAEY THATC dITATATIT TATILT HI0ATH AT hell 37T,
SRY STTfcieh HTeTehTedT Jelelcl & TATHROT AT FEaTredT TTCIT 3TE.

3eTERuTTY, feqEaT Biehel carea s{fAeTd Wiofimed Fageiod 3o Rar 3nfor RaAtee
HIIES ANSH o19] el 3Ted. & FMed UIHIETISH ATATRUT HIH FHIOATT HIFATRIT
IMTLGRAT FHHT FHIATT 0T FSAIT 0T ST EIFATH 3Tl GURAT. AreATARF,
FYAT R37el TEHFLY IYRFIONTIT ARIFAT TALIETOT HIUATHTS! 0T TSETS STSUITHTST
AlL-3TTITRE AT CTHTe JOTTell a0, o aiToTe GURUATATST 37107 $ifcien sJeharet
HHT FIUITATST TTCT TS AT WUThHAACY 3o efaea 3nfor ser-anfora ot
HUGTAT YT X 37T, 3T HT99T, 3D ASfoier 30T [oT-HaTe FUdr @ dRA
GrofiALY 31T FTAT gid 3Te.

e foramaed, K3 féet eanT yeRidier car<an diga st WofiAed T agds oo
JTTOY T3l sicdeh aTelad. &1 aigel TIaHTel ¢, 000 TRATHIEIUET SET IR’ I Teiedl
TR HeTHEYHT SIEAYOT AT Shell ST, AT HEITHS hales HIHIR T FAT gl
SATEY 30T FRIBTAAT aTerd, T T el STIACTSHAAE W/l HRAH SETel A e,
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CATIYHATOY, BHP 30T BIEEFY Aced T Gictsl FishaT 30T Felle cqaeATdT JHifCeaArgs
FToITETET Al 3701 SeT AFaATfarfeaa e aroRd 3med.

TsAAEY, Sifaser= 3mafesh @roT €Ot Scarest Ifshae 3efeior Fugrare f3fdee
Efaea 30T STa-aRetrar @ad aToRd, SATH ShueiTell R3Tel SSHALY T HTRAH
GURUATH Hed 81, dietal IT &1, [acl: SIGHT WIVTRTATET HIS! Tl Sholl 31TE. 3eAeh
o Srear @roft 3dr 3G-warH A fAFecaws aredd, save AdeE Sdied
fA=oT, =iaTer ArgdSTeT eqaEATI 0T FRI&TAAT TTOT HIAGTHAT GURUATATST R3Tel-
TTSH HIHIR S fohaT 2AFT Bl

AT, WIUT FERIRTALY 3idhel TITd dTATT ATATIUITHTS! HTTOT ST FITATHTS
3MaRgeh el f3TSee e AAT. YRIGTIT HIIsha avTeh ITed, W AT I
3TTOT HHTES ST, ST [ SEiiel Teh 31TegTol HTOT &hcleT; 3eleh WIofieed Sfeir
3UhI0T FTIel SATATd off AdieT f3fSresr gumeliel GgaTaut Tehiad shell ST Ashd AT8Id.
TS GIET &1 MUY Ueh e eAd f&dT 318, FROT 3ioreer Tl araer geeard daire
A& TeA T AR

foraTaeR g, AT WO €R0Y 3r5fee! f8faee aRadarear arcel Jage oa
3. HISHARIE, 3T AR 30T FBTSee FI&T AlTehedr arRIeIad Fase ARGHS
deardl TG 3. IT HSYGATAT AT FUITHTS! TIHR, WISTI IS 0T T AT
JeTcTHe ol gy Hgeara 31,

arEAfdeh ST TATE 3cUTel daeAlel &l ol hel ST 3T § TeTedT JehX HHS[sT
HUTHTST 8T YUR $TRA 3TT0T 3TeRATSERT WIUT AT @ TEIIT FET HIdl. AT
3CTERUT TALRIUT Shed, 31TFe! HaldH JeUd, TR Tceh JM0T AT dic dadr.
GroTeRTATd f3fSiee aRadsT aeter auarardr ardeiiae YT, e A 3foT hig-
SSECT AN ${fAeRT CETeT 3T3-ATHT METelT ST,

QTEY, HIAMUATT 31 TG 3Tl 3TE hl FTATC 3cUIGeT 3feleh IATHTHEY WIUTHIHTHEY
ATCHIIRTIT RO & LMehdl: HRIGTHAT ATeaoT, FIRTTAT FEROY, TATaR0iT T8 Shalt
0T 371TOT STTEER 9Tl TAUTY B0T HaTH o). HRATHTST, IT dF AT TR ShedTe
AT WIUT &TAT 3T fehTehiuT ShuTH, 31Teeh J[TaUTeh 3TTeh Nl hUATH JHTTOT QTR
3nfor f3fSrcer AaTIshaATe N I 3efeserAe AeTeT CUATH Hed 813 .

QAGEY, TTOTHTAT FHTE Hegther el HTId 0T 3TSfeTel FITcaUTaR & o’ - faLree:
HRATAREAT Awaeeier Jecaeained - HHed BrIg gorfald 01 gT AS 31,
SIeTfaes @roT 36T 318 emead 30T daa-afad HiasATehs digd 3radiT, TATE
HegUhere AT T IRATATEAT he&dTell 318,

fGS: TIUTHH 3TN TAE HGhardRdl, WUHHANT FAE Yedd, TIOTHHAT

e, RAlE 3o
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IOT-ENABLED SMART BMS FOR CONNECTED ELECTRIC VEHICLES IN
INDUSTRY 4.0

Mrs Swati S Choudhary, Ms Mrunali N Nagarkar, Mrs Rupali U Lulu

Abstract: Battery Management Systems (BMS) are used in many industrial and
commercial systems to make the battery operation more efficient and for the
estimation to keep the battery state, as long as possible, away from destructive
state, to increase battery life time. For this purpose, many monitoring
techniques are used to monitor the battery state of charge, temperature and
current. In the current paper, the monitoring system for battery powered
Electric Vehicles (EV) has been implemented and tested. This system evaluates
and displays the battery temperature, charging/discharging current and State
Of Charge (SOC) for the considered model battery. For monitoring purpose,
digital and analog sensors with microcontrollers are used. The battery
information and the obtained results explaining the main characteristics of the
system are presented by photographs and some experimental results are given
by the LCD screen[1]

Keywords: Battery Management System, Electric Vehicles, Arduino
UNO, Thermistor etc

ST 8.0 ALY Faidcs Falldca AGATHIS! [oT-HETH FHIE BMS

. FEreht ww dedle, F. gome T ToRER, . wTel g g3

a

AR - T FAelotiie BFead (BMS) 31 3ilehifeie M0 carqariys qoumeiae
gl IR 3T FAEHE wugrdT T Sl By a9 fAawar ae
=Ry TR gX SauIrandy, deli 3MYST AredudES! arqlell SiTclid. AT
3ecs, S aret FEue, araaTe 3o e fAETor HUITard) 3 ey oaF
IR ST, FEAIT YRALY, Sedla} ATAUIAT Slfdgah aigaiard! (EV) @@
YOTelT oE] 3107 <rerof el el 318, &1 YoTell [9aRIa Odeledn Aisel dcJarsr
S A9, Aot/ fSEfSiT #e 3or =rel 8T (SOC) & HedTehel 30T YGeiel
P, STRYATE, APl IoRdg f3foteer 30T AATaT AodT arolel STaTd. Sy
Arfgcr 3nfor fAreadr Feg ey Tave FIOR yred aRUTH SRTEECIR . el
el ST 30T &gl g aRone TeadiEr Bhidear el Srard [1]

H1TS: dcll STTEATIST YOTTel, SAfFeah dleat, 3Mssal U3, AfAE 3.
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LEVERAGING INDUSTRY 4.0 TECHNOLOGIES FOR MINING SECTOR
TRANSFORMATION

Ashish A. Bharadkar

Lecture in Department of Minning & Mine Surveying Engineering
Sommaya Diploma in Engineering Polytechnic, Chandrapur.

Abstract - In modern mining, it is imperative to have a real-time flow of information
between enterprise level systems (ERP, CRM, SCM) and shop floor systems. The gaps
that exist between the two spheres make it difficult for managers to have timely
information for optimum decision making. A mining company needs instantaneous
visibility on production, quality, cycle times, machine status, and other important
operational variables in order to achieve optimum and effective operations. With the
implementation of Industry 4.0 technologies fragmented shop floor systems and the
enterprise level systems communicate seamlessly in delivering optimum operations.
The research demonstrates Industry 4.0 technologies as the mechanisms for
integrating business systems and processes. The methods researched are deployed in
a uranium mining company to integrate all shop floor systems with SAP ERP. The
results introduce a semi-smart Mine with real-time visibility of overall mining status.

Keywords - Industry 4.0, IoT, Big Data, ERP

T ATl IRAAATHTST 3ANT 8.0 FHAAGATET TR

IfAY T. sEHT

QIoT 10T WIUT FIET0T TR FHEAT sarear

e sifazifdr aifeefaasaed Boer, daw.

R - T WIOTRTHT, TeXATSH elegel FAEEIH (ERP, CRM, SCM) 3TTOT QI Fell3R
RS aae Afecar R3rer-erga yaTg 30T HcATavTeh 3. el aTFHe RS
SIGTATIRIAT SSCAH 0T YUITATSET ddar ATfgdl (AU HTUT gid. SSTAH TTOT THTAT
HTORRIH HTET FIUITATST WIVT SHsilell ScTeed, J[0Tadl, Hidehel dol, HMaTar fEue
HITOT SR FgearedT Aol g RUTeHAT caRd GRIATAAT HTGRIH 3Te. F5EET 4.0
ATAATT IFHATTSAUNHS AT FAI3R TEECH U TAATSSH egel (A s5ear
Hered faIaid FoATHTSY 3r@3TY HaTe AT, HINUT IS 4.0 T AT § STTHT
YUTTelr 30T GSHaT Tehiad HIUATATST JAUT FEUL TGTAd id. MU dheledT e
QUATH GIUT HAHEY TS AT Fell3R A SAP ERP HE Ueh{Icl HIVATHIST cledlel
T ST, TRUTH TRoT W07 AT aedideh-des GRIATAIHg 3TE-EATE WIUT AIeY
HIATd.

$gs - 33T 4.0, [0T, 991 32T, ERP
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APPLICATIONS OF DATA MINING IN CLOUD ENVIRONMENTS: A CASE
STUDY

Sonam A. Rewatkar

Head of Department Computer Science and Engineering, Sommaya Diploma in
Engineering Chandrapur.

Abstract - Data mining is the way to perceive irregularities, designs, and interactions
within large data sets. People will be able to use technology to increase sales, reduce
costs, improve user relations, reduce dangers, and many other things. Cloud
computing signifies the modern drift in Web administrations which going to rely on
clouds of servers to tackle assignments. Data mining in cloud computing is the
method of extricating organized data from unstructured or semi-structured web
information sources. Data mining empowers a retailer to utilize point-of-sale records
of client purchases to create items and advancements that offer assistance to the
organization to draw in the client. Instead of owning thei r computing framework or
information centers, companies can rent access to anything from applications to
storage from a cloud benefit supplier. Firms can maintain a strategic distance from
the forthright fetched and complexity of owning and possess IT foundation, and in-
step essentially pay for what they have utilized, when to be utilized.

Keywords— Cloud clients, Cloud computing, Cloud Framework, Clustering, Data
mining, Web administration.

FAT3S ARV 3T AN 3ol Th & ol

A U @aw

TRILT - 3T AITAT & ASAT 3T Jered ifAaffaar, Bemss nfor weradare e
AT FIOITATSY JNOT SR 3HeAeh INSIATE Ak T ATATT AT HE Aehcilel. Foll38 Hegrear
a9 TRITHATCTST 3TeYfeTeh FaTgTel Hfd il Sf TATSAHC FIATBUATATSN Hegledl Foll35a]
ALY gafed ST Heuard qatd 31Tg. 3eT AT fateT fhiehies [ashcTell Felricsar @idrean
GTge-3Th-Tel {lsdT aTaR &de] T 0T oTcll AR HITATATST H&TH HId S Fellicell
HUTIT Fell38 SfATthe HClRRge I CelhTqU TERSIA HIVIIET ANSErar yaer
TSI &3 AT, AL WISSAAT AT 0T 16T [RBIuIT=aT Heoldst [Redaciedn
HTTOT AUV =T LROTcH A TG, Aehclld T el oF HIET Aol 317g, el
AT 37T CATATS! TROT-GI-T 0T 44 &3 ArehTel.

IS - FAT3S FAIC, FATSS HIFYTCI, Foll38 hHdh, FAECRIT, ST AT, I TRATHA.
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CASE STUDY ON POWER ELECTRONICS AS THE DRIVING FORCE OF
INDUSTRY 4.0

Tejaskumar Ashokrao Rewatkar

Lecture, Dept. Electrical Engineering, Bajaj Chandrapur Polytechnic,
Chandrapur 442401, MH. India

Abstract-Power electronics is a key technology that supports almost every
aspect of modern society, from renewable energy generation and smart grids
to electric vehicle fast charging, industrial motor drives, and hyperscale data
centers. Over the last 40 years, the field has advanced rapidly through the
development of new semiconductor devices and converter topologies. Starting
with the thyristor in 1958, followed by IGBTs and superjunction MOSFETS in
the 1980s, and now wide-bandgap devices such as SiC and GaN, each stage has
made power converters more compact, efficient, and reliable. Today, power
electronics is moving into a new era known as Power Electronics 4.0, strongly
linked to the concepts of Industry 4.0. Future power converters no longer just
energy conversion devices but intelligent, connected, and self-learning
systems. By combining wide-bandgap. semiconductors, multi-level converter
designs, advanced control strategies, and powerful digital signal processing.
converters can now monitor, analyze, and optimize their own operation. With
the integration of cloud connectivity, digital twins, and artificial intelligence,
these systems can perform predictive maintenance, support multi-objective
optimization, and ensure maximum efficiency.

This transformation toward Cognitive Power Electronics. 4.0 will enable
smarter, more sustainable, and more resilient energy solutions, driving the
digital and green transition of industries worldwide.

Keywords: Power electronics, industry 4.0, renewable energy, power
electronics.
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3G Y.0 AT I ATl FgU[A laT goFeliaTaadiel H§ T
ASHFAR IRAHIE IqART

AT, fdegd HHATEdT e, aeirer Teqy difeeidare, Taqq 442401, MH.
HRA

AR - GIe Solaelioierd & Ueh GHE dTalel 38 Sl MY AT Tadbolacd
% el FAST &d, 38T Foil AfAN nfor TAE Rsurger a safdes amge
Sterg, arfater, e AleY grscg 30T gRIREHe 3¢T HeXudd. AT Yo INid,
el YHTehsTel 3URIUN IMOT Sheeged dTalisioredl [dhdcar ¢ &7 a9 4
el 377E. 2R9¢ HEY UTIRECIUGT G STell, cATAR $¢0 TAT ST TSI
3O GORSIeRIeT THSIUHTHSET IO JTel TEHINIH 10T 91T HREAT d135-d5919
3YHIUTAT, Tedeh TCTeY Gia¥ hecgeX 3T FHiFdae, HRITH 10T fAarae seider
G, 3TSl, Ul Selarciielerd Gia Solaclioled ¥.0 FgU 3NbEedl SATUMAT Tl
oAdYeT FN ST 3778, S 3T Y.o TIT HehoUadl2l geuul Siiselell 31¢. HidsATcie
Aiay Fecged AT Hdds Foll FARUT ITHU A AT, Fades 30T Ao
afeier RATew 3med. ass-d59a. Aeihsacd, HAodl-ocgd dhocged [33Tsed, Uard
oo aRor 3T efedaerel RBfoea Rede 9T thd %, Fecgel AT
AT TT:=AT TR Adetor, fagewor 3nfor 3fifCerAsst F& Uhdid. Fa13s
Fataciegdr, f3foee cfara anfor snfiEfhfRige sefosiacar vadiomag, ar Recra
IR GEHTeT & A, Tg-3eaeMT HCCHTRRUA TANA 3 vl oy
ST ST SRIETHAT AR HE QTehdle.

FIfIsAfeeg Il SAagiardss § IRade. .o SEERIAE 3edena f3foes nfor
gRA AT TG TAE, 3RS Aead 0T 3RF TR Foil 3T TETH Fel.

FIgs: giaT ST AT, ST 8.0, &TT Fail, Ulal Solarciielard.
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INTELLIGENT CYBER ATTACK DETECTION AND MONITORING: A
COMPREHENSIVE REVIEW FOR NEXT-GENERATION CYBERSECURITY

Ms. Sonali A. Nanhe, Dr. Zeba Shaikh, Prof. Nilesh Nagrale

PG Scholar, Department of Information Technology, Tulsiramji Gaikwad-
Patil College of Engineering & Technology, Nagpur, India

Project Guide, Department of Information Technology, Tulsiramji Gaikwad-
Patil College of Engineering & Technology, Nagpur, India

Project Co-Guide, Department of Information Technology, Tulsiramji
Gaikwad-Patil College of Engineering & Technology, Nagpur, India

Abstract-Cybersecurity professionals play a crucial role in safeguarding digital
infrastructures by assessing risk profiles and formulating strategies to mitigate
threats. Their primary objective is to design resilient defense mechanisms
capable of addressing evolving cyber risks. With the rapid advancement of
technology, the integration of machine learning (ML) has emerged as a
transformative force in strengthening cybersecurity. Improvements in
computing power, data storage, and networking capabilities have accelerated
the adoption of cloud computing, advanced networks, and evolutionary
programming, further increasing the need for robust security systems. As
organizations worldwide embrace digital transformation, they face mounting
privacy and security challenges that demand innovative solutions. Rising
vulnerabilities in information systems have fueled the growth of global cyber
terrorism, highlighting the urgency for advanced defense strategies. In this
context, ML has become instrumental in combating a range of cyber threats,
including malware detection, ransomware identification, fraud prevention,
and spoofing recognition. By analyzing large datasets and recognizing
patterns, ML algorithms provide more accurate, real-time threat detection
compared to traditional methods. This review also underscores the potential
of online behavior modeling in both defensive and offensive cybersecurity
applications. Such approaches enable deeper insights into cyber risks while
supporting vulnerability assessment and open-source risk evaluation.
Ultimately, the integration of machine learning enhances proactive defense,
enabling organizations to anticipate, detect, and mitigate cyber threats more
effectively in today’s complex digital landscape.

Keywords— Cyber security, Malware detection, Machine learning, cyber threat
intelligence. Cyber-attack etc.
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TEfAATT ARIR goa Ay Tor Sa@: ge=ar e arret geaiard) v savs

3reTar
T 3. T8, BT, ST G, UT. T ARRIS

UTSit Thier, Hifgel daR [T, oo IR Tdhars-urdta SHditie! Mfor d==
HEIdETer, AR, HRd

Uahed HTiieRies, Arge d=mm faunT, JexiRms Tdmars-urdta it nfor dxmme
TRIfded, AR, HRd

U ed Ug-ANTeRid, A T U, Je=iRmel TRdhdrs-arcia it anfor

AR HeTiagTerd, AR, HRd

S-SR YRET OIS SRATH WhTsad Jedidh dHer 30T Hidh HH! SIS
Ui 32y faeRid gl S IgeR SIRGHIAT dis SUaT J&H ddid TR&UT 0T
fESET TRO! 3R, TN Seg WG, AR AT (ML) o THATHRUT AaaR gRe
TIOT Heafch T effdiHed GURUMHS FISS HITUM, WTd Hedd STl Iahidiaral Ui
3{Jcid A QT 3T, MHed Holgd Y& TUleid] SHTaRghdl SR dleal 3Ts.
SR dRi1 fefoea altadd WieRd SRdHET, T aledn Mu-ad T gREm
G YT ST TSR &g IdaTaI dTe I aTeT [HesTel 38, ST TRTd TR&UT
R s SURRaT el oMig. a1 WeHid, ATAasR MY, YqHASR 3ied, Haau
gfase 31 WYithT i arrg fafdy TrgeR eheien I HRUARIST ML T Hgwardl
Hcdh I 35, AT ScRicd [ARaT0r de IO T S, ML SARGH TRUIRS
Y= gand i sreqe, R3fd-ersy didT MY U HRdld. 8 TARIgdld qarareid
MO STEUTE Slel TSR SFVANTHE SfHargd add Arsfermh emar axfia
YRR PR, SR UG TSR STRAH L TN SAES FeH BT 0T Neal edidh-
STIOT God-ATd SIRa Y Hed e JHH dTd. Riaet, AR Af-Te Th=d-ul Aihy IARef0r
qIead, ST TR SHToT=T oifed fefored dexh uHel TraeR e 3ifiid JHTEIor 3iars
ATGUGT, NYUITY 30T HHT HRUI F&H B,

DTS - TIIER YREM, ATAASR Y0, TR AT, TR eeh! i, TaeR-gedl s.
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