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Name of the Programs: Design Thinking Process

Date: 07 August 2022 to 14 August 2023

Organised By: Department of Common Core Curriculum

Address: CMR University City Campus/ Lakeside Campus/ OMBR Campus
Resource Person: Internal CMRU Trainer

Introduction:

In the academic year 2022-2023, CMR University successfully delivered Design Thinking courses to
2,983 students across all programs, as part of its commitment to nurture creative thinkers who will
drive global positive change. These courses were meticulously designed and facilitated by the
Department of Common Core Curriculum - Design Thinking Facilitators. The curriculum aimed to equip
students with the tools and mindsets necessary to tackle real-world challenges through the Design
Thinking process, encouraging them to explore, ideate, prototype, and test solutions to complex
problems.

Design Thinking (DTP)

DTP course was offered as a 1-credit course, introduced students to the foundational principles of
Design Thinking. The course was structured to foster innovative thinking and brainstorming among
students while equipping them with essential skills such as teamwork, basic design research, and
storytelling in the context of Design Thinking. The course was delivered over three days, beginning
with an introduction to Design Thinking and a design challenge focusing on Bangalore’s water crisis.
The initial sessions included warm-up activities, problem definition exercises, and team formation,
which set the stage for a collaborative learning environment. The second day emphasized the
importance of empathy in problem-solving, where students organized data through empathy maps
and began developing concept solutions. The course concluded on the third day with a focus on
prototyping and testing, where students created prototypes, gathered feedback, and honed their
storytelling skills to present their solutions. Continuous Internal Assessment (CIE) was the primary
mode of evaluation, with students being assessed on quizzes, project documentation, and final
presentations. The assessment criteria focused on the students' ability to progress through the design
process, document their work effectively, and integrate feedback into their solutions

Design Thinking — |

A 2-credit offering, expanded on the basic principles of Design Thinking, delving deeper into Design
Research, Concept Development, and brainstorming techniques. The course was structured across
five days, with the first day dedicated to introducing students to Design Thinking through icebreakers,
stakeholder analysis, and initial research steps centered on Bangalore’s Water Crisis. The second day
progressed into the "Feel" and "Imagine" phases, where students engaged in empathy mapping,
developed "How might we" questions, and brainstormed solutions. Creative expression was
encouraged through various media and methods, helping students articulate problem statements and
potential solutions. The third day introduced students to the "Do" phase, focusing on prototyping and
testing ideas. Students were encouraged to adopt a "fail early, fail fast" approach, iterating on their
prototypes based on feedback. The fourth and fifth days were dedicated to preparing apd@'e@

final presentations, where students showcased their work to an external and intgrnaljury.
/
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assessment in this course was Continuous Internal Assessment (CIE) evaluating students on their
ability to document and present the Design Thinking process, with particular emphasis on creativity,
clarity, and progression through the course

Design Thinking - Il (DTPE-II) course, also a 2-credit course, was designed to build on the foundation
laid in Design Thinking - I. This course aimed to deepen students' understanding by applying Design
Thinking principles to real-world problems, with a strong focus on nurturing changemakers. The
course began with an introduction to advanced Design Thinking concepts, emphasizing the
importance of a changemaker mindset. The first module, "Empathize," set the tone for the course by
introducing students to the design research process and forming teams to tackle specific challenges.
In the "Define" module, students presented their research findings, created personas, and synthesized
design opportunities, using systems thinking and feedback loops to refine their approach. The "Ideate"
module encouraged creative thinking, with students using various brainstorming techniques to
develop and evaluate ideas. The course then moved into the "Prototype" module, where students
transformed their ideas into tangible solutions, considering human desirability, technical feasibility,
and business viability. Finally, in the "Test" module, students tested their prototypes, received
feedback, and iterated on their solutions. The course emphasized the importance of effective
communication and presentation, culminating in a final project presentation to an invited jury.
Evaluation was based on Continuous Internal Assessment (CIE), with students being assessed on their
ability to complete tasks, articulate their thought processes, and incorporate feedback into their final
solutions

Conclusion: Throughout the academic year, students from diverse programs engaged deeply with the
Design Thinking methodology, applying it to real-world issues. Their efforts were directed toward
understanding problems, brainstorming innovative ideas, and developing tangible solutions that could
make a positive impact. The courses not only enhanced their problem-solving abilities but also instilled
in them the importance of empathy, collaboration, and iterative thinking. The successful completion
of these courses by 2,983 students reflects the effectiveness of the Design Thinking curriculum at CMR
University in preparing future innovators and changemakers. ASIT
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CMR UNIVERSITY

A

NATIONAL WEBINAR
ON

“*Composites: Materials for Future”

03 September 2021, Friday
10:45 AM to 12:45 PM

Registration link- https:/forms.gle/YrXU2ZMTEeHiLVoC26

Organised By:

Department of Mechanical Engineering
School of Engineering and Technology y
CMR University (Main Campus) ratef\Vv
Bengaluru 562149 ,l =
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CHIEF PATRONS

Dr. Sabitha Ramamurthy
Chancellor, CMR Umversity.

Shri. K.C. Ramamurthy, IPS (Retd.)

Chairman, CMR Group of Institutions & CMR Umiversity.

Shri K. R. Jayadeep
Pro Chancellor, CMR University.

Dr. Tristha Ramamurthy
Provost, CMR University.

Mrs. Shreya Reddy

Director of Finance, CMR University.

PATRONS

Dr. Bhaskar Reddy,
Pro Vice Chancellor, CMR University

Dr. Praveen R.,
Registrar, CMR University

Dr. C Prabhakar Reddy
Dean, SoET, CMR University
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About the CMR University

CMR Umniversity (CMRU) is a private university in the state of Kamataka,
established and governed by the CMR University Act-2013. CMR University
aims to promote and undertake the advancement of university education in
technical, health, management, life sciences and other allied sectors of higher
and professional education.

We believe that creativity is the key competence required to excel in our
complex world where independent thinkers. product leaders. artists,
designers and innovators are the need of the hour. Our students learn creative
concepts and design thinking regardless of their area of study. Students are
evaluated on the basis of real life skills such as teamwork. presentation,
research and imtiative. CMR University fosters creative communities where

new ideas can be nurtured. new discoveries made and new creations shared.

Overview of the webinar

Matenals play a significant role in the blooming of human civilization and country’s
infrastructure. Composite materials have boundless engineening application where
strength to weight ratio, low cost and ease of fabrication are required. For certain
applications, the use of composite materials as compare to metals has in fact resulted

in savings of both weight and cost. Some examples are cascades for engines, leaf

spring, curved fairng and fillets, replacements for welded metallic parts, tubes,
cylinders, ducts, blade contammment bands, medical devices, electronic devices,
sports goods etc. In aerospace approximately 50% of the airframe is made from
composites due to their high specific strength, light weight and stiffness.

Department of Mechanical Engineering, SOET, CMR University Page 3 of 34
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The current scenano of applicanon composites in industries and go towards the
approach of composite material i future direcnion with s advantages,
disadvantages and applications in industrial machinery. The overview of
composite material 15 to increase 1n mechanical Properties, Charactenstics,
Challenges faced, Opportunities and Future demand of Composite material

towards industral environment.

Convenor

Dr. Mateen MA

Head, Department of Mechanical Engineering.
SoET, CMR University,

hod.mea emr.edu.in

Co-ordinators

Dr Anup A, Assoc. Professor, Mech DEPT
Prof Arun Kumar, Assistant Professor
Prof Vara Prasad K, Assistant Professor
Prof Bharath G, Assistant Professor

Prof Devaraj E, Assistant Professor

Prof Darshan G R, Assistant Professor

Prof Mandcep Gowda, Assistant Professor

Registration link- https://forms.gle/ YrXUIMTEeHIiLVoC16

Department of Mechanical Engineering, SOET, CMR University Page 4 of 34
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10:46 AM | Composites: Materials for Future

® ReC @ HOD MESOET i presenting
People
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o Dr. C. Praohzkar Reddy

Dr. RVARA PRASAD KAVIT

10:47 AM | Composites: Materials for Future

Dhanarsj R
DHEERAJSATISH 1988TM..,

Dr. C, Prabhakar Reddy °

Dr. R VARA PRASAD KAVIT &
PRAJWAL V BIRADAR 18BBTMED13 has left the meeting

* Naresh Sharma

10:55 AM | Composites: Materials for Future
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Naresh Sharma

10:59 AM | Composites: Materials for Future

N Naresh Sharma is presanting
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11:00 AM | Composites: Materials for Future

® REC N Narush Sharma is presonting

11:02 AM | Composites: Materials for Future
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® REC N Naresh Sharma is presenting
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11:06 AM | Composites: Materials for Future

@® REC N Naresh Sharma is presenting

Composites: Definition

Compasites” we formed from & combination of matenals which differ In composition of form

remain bonded together, and retain their identities and properties, to provide improved bﬁ
nesgistic charactenstios not obtnable by any of the onginal comr & acting alone .

Fibres: load carrying

Matrix : medium to transfer load betwaen fibres / layers
provide form /Shape

Additives: added to improve the bonding quality, performance & process

' United we stand aned di-- ’ Ll pestsnn Liberty Song, 1768

s .
Combination of 2 or more maerway gve nigner pergormance than sum of i

11:09 AM | Composites: Materials for Future
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® REC N Naresh Sharma iz presenting

Composites in nature (Plants & Trees)

11:12 AM | Composites: Materials for Future
N Naresh Sharma is presenting

Composites in nature (Human Body)

Bones + Flesh + Skin = Human Bedy

» Bongs ( Fibres) Canmy losd with typxal connectiaty of Joints
Flesh (Matrx) faciitates bone functions, provides size & shape and pectects bones
Skin ouler most protective tayer of human body pratacis Bones & Flesh ard provides shepe

Bone Construction

Bone is not unifermly sobd. but censists of a flexible mai; (ebuut 30%)
and bound minerais (about 70% ) which are mticately woven and
endlesely remodeled by & group of specialized bone celle.

Ther unique compasiion and dexgn allvws banes 10 be
relatvely herd and strong, while temalning #ghtwelght

Bona matnx 15 90 ts £5% compossd of elsstic collapen tibers. &iso
known &8 ossein. The elasticly of colisgen impraves fraolure
resistance. The matix i hardensd by the binding ¢ inorgenie mineral
salt. calcium phosphate, n a chemisal arrangoment KNown as
caleium hydioxglagalita. 1 i the bone minesalization thet giva bores
rigadity

11:14 AM | Composites: Materials for Future

® REC N Naresh Sharma iz presenting

Tyges_of Fibres
* Glass Fibres

* (Carbon Fibres
¢ Kevlar Fibres |

1:15 AM | Composites: Materials for Future
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N  Naresh Sharma is presenting

Various forms of Fibres

11:15 AM | Composites: Materials for Future

® ReC N Naresh Sharma is presenting

= Angle- ply ey [va30) ]
=& laminates w

= Cross-ply laminates
0* 90* laminatas

- Mostly symmetric to
avoid warping during
fabrication

= Include off- axis plies
to prevent splitting
and avoid hig
Poisson's rati

os

11:17 AM | Composites: Materials for Future

® REC N Naresh Sharma is presenting

= Angle- ply.
G [aminates

= Cross- ply lsminates:
0+ 20 laminatas

- Mostly symmetric to
avoid warping during
fabrication

= Include off- axis plies
to prevent splitting
and avoid high
Poisson's ratios

RO

" Fibres ortentation shouia ve setected vased on load-path

1:18 AM | Composites: Materials for Future
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® REC N  Naresh Sharma is presenting

- Glass Fibre: History
[ ——— - — — c ot
Glass fiber is a fibrous silicate glass (silica, SiO2, quartz) material, with varying
amounts of other oxides of calcium, magnesium, and sometimes boron.

+ The Egyptians was the first civilization that made Glass and turn
into Glass Fibres.
Patent applications filed between 1933 and 1937 by
employees of Owens-

lllinois Glass Co.

The patents were awarded in 1938, the same year that Owens-
Illinois and Corning Glass Works (Corning, N.Y.) joined to form
Owens-Corning

Owens Corning (OC) patented th: fibres with only $~1«

Gnana Moorthy has left the meeting : :
OC is still the larg S turer

% SN You

11:19 AM | Composites: Materials for Future

@ ReC N Narosh Sharma is presenting

Paople

2+ Add peopls

Q search for people

2

g Arun Kumar K H (You

+ Batching Is the process of formulation of SiO, with other oxides such as ALO,
Cao, MgOQ, B,0, to obtain the required grades / types of Glass fibres . All
constituents are precisely weighed and thoroughly mixed using automated
compulerized weighing units and enclosed material transportation system

Batched material is heated and melted to high temp of 1400 °C in furnace
gradually and then temperature Is reduced to 1370 °C. Molten material then

passed through bushings Lo extrude the molten glass into fibres AL BURLPRRELIBATM

L
)
]

ANJAN KUMAR 18BETME

1:20 AM | Composites: Materials for Future

® REC Naresh Sharma iz presanting

People
& Add people
Q, Search for people

In call

Ajay Sudhir Bsle

Glass fiber is made by blending raw maierials, meiting them in a three-stage furmnace, extruding the

moften glass through a bushing in the bottom of the farehearth, cooling the filaments with water and
then applying a chemical size, Tha filaments thared and wound into a package.
0 [ You 2

compositerwarid com/articiesthe- making of gass tu

B 0O @

1:22 AM | Composites: Materials for Future & B

ANIL BIJU PAREL 18BETM

v
()
4]

ANJAN KUMAR 18BETME...
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@ REC N  Naresh Sharma is presenting g i
People

Carbon Fibre : Hlstorv 2+ Addpeople

Edwson and JoRPp ‘%wan invented light bulb at the end of the 19th century uslng carbon I
fiber made from burning cotion and bamboo. This was the beginning of carbon fiber Q, Search

National Carbon in the LS, mae protstype carba fibes
Dr. Rido Shindo of Dsaka Technical Research Institute premiered his version of carbon fiber, This is the heginning of
PAN high-performance cacbon fiber

<

*  Rolls Royoe premiered its CFRP and revealed that the comaany was adopting the matensl for jet englnes.
*  Toray has also been studying carbon fiber, starting fromvits acrylic fibar "Torayton,”

* Dy Shiindo of Ossks Technical Research Institute vas granted s patent license
+ Toray begen manufscturing/selling ts PAN high-strength carbon fiber TORARCA” varn 1300,

E£arbon filer was adopted for golf club shafts
1300 was adcoted for enargy-saving sircraft deveiopmant program in US

Boeing 757, 767 and fAirbus A310 planes usirg T300 parts made virgin Mights,
The Space Shuttle Columbia using T300 for its cargo doors was launched,
SOFICAR, 7 caran fier g foint vanture, In France

Toray develaped 11000, & carbon fibar TORATCA” varn with tensilu streneth of 2000 NP
Toray Composile America was sl ik e

In call

oreg materials for 7775, etc.

Source; htty pto /&n/a boutus/i ndex-htmi

11:23 AM | Composites: Materials for Future & U @ ®=

® REC N Naresh Sharma iz presenting ~ )
Peopie

Carbon Fibre 2% Addpeople

Q, Search for people

> Spedﬂcgmdmﬂwhsmnd ; which is approx.
specific gravity of 7.8. Carbon fiber is also significantly lighter than aluminum und
glase fiber having a spacific gravity of 2.7 and 2.5, respectively Acun Kurnar KH {¥

Ajay Sudhir Baa

ANIL BIJU PAREL 18

Carbon Fibre [ — W D You 2 o
wwstoraycs com/en/sboutus/index.html = ANJAN KUMAR 18BBTME

11:25 AM | Composites: Materials for Future

® REC N Naresh Sharma is presenting
People

Carbon Fibre 2% Addpecpie

Q, Search for pe
stable at relatively high

e R R RS S i polyacrylonitrile (PAN) fiber or pitch § gy

(] in an inert atmosphere to dissociate elements other than carbon.

» More than At least 90% of commercially available carbon fibers are PAN feySudnicRale
carbon fibers, because PAN fiber is better than pitch carbon fiber in terms
of the balance of performance, cost, ease of use, etc.

# Toray is world leader in manufacturing of PAN carbon fibers. ANIL BLR PAREL 198BT

R N You A

Source: htps:/ fwwwi tarayca.com/enfaboutus/index htmi ANJAN KUMAR

11:27 AM | Composites: Materials for Future W S E3 @ Eﬂ L
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® REC N Naresh Sharma iz presenting B
People

| Kevlar: History S+ Addpsople

Q, Search for people

In call

: nyel
chloride (TCI
> Kevlar was invented by Polish-American chemist g Arun Kurmar K H {You)
Stephanie Kwolek while werking for DuPont in 1985. |
» Kevlar was first commercially used in early 1970s as s..

Ajay Sudhir Baie
réplacement of steel in racing car tyres €
» Kevlar specific density is 1.44 gms/cc and high ?

tensile strength 3620 Mpa
.,’ “ has pOOr compres ° ANIL BIJU PAREL 18BETM,

» Kevlar is absorbs m®
ANJAN KUMAR 18BETME..

1:29 AM | Composites: Materials for Future
® REC N Naresh Sharma is presenting

Kevlar Fibres

Types of Kevlar Fibres

<2 Although Kevlar is main product. there are various other
arades of Kevlar produced
Keviar29 — In industrial applications such as cables, asbestos
replacement, brake linings and body armors
Keviardd - Hizgh modulus used in cable and rope products

Kevlar100 — Coloured version of Kevlar
Keviarl 19 Higher clongation. flexible and more tatigue resistant
KeviarlzZ9. ligher tenacity for ballistic applications.

Kevlar AP. 15% lightcr tensile strength than Kevlar29,

Keviar XP- Lighter weight resin and KM2 plus fiber combination
Kevlar KM2 - Enhanced ballistic vesistance for armor application

11:31 AM | Composites: Materials for Future

N  Naresh Sharma iz presenting B S
eople

34 Add peac

Q, Search for people
FPolymer solution

Fittor pock
In call

"X Metering pump

Take up spoat

Frecipitation bath

11:32 AM | Composites: Materials for Future
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Naresh Sharma is presanting

Types of Matrix Materials

* Thermosets
= Thermoplastics

1:32 AM | Composites: Materials for Future

® REC N Naresh Sharma is presenting

- Thermoset matrix material
‘euring from a soft solid or viscou:

» Curing is induced by heat or suitable radiation and may be promoted by high
pressure, or mixing with a catalyst 4
» Popular because uncured at room temparature, are In a liquid state, allows for
convenient impregnation of reinforcing fibers such as Glass, Carbon | or Keviar
Most commeon thermosetting resin are
+ Epoxy
= Polyester
+ Vinyl ester
+ Phenolics

1:34 AM | Composites: Materials for Future

® REC N Naresh Sharma iz presenting

 Thermosets

» Curing is induced by heat or suitable radiation and may be promoted by high
pressure, or mixing with a catalyst :
» Popular because uncured at room temperature, are In a liquid state, allows for
convenient impregnation of reinforcing fibers such as Glass, Carbon | or Keviar
Most commeoen thermosetting resin are
+ Epoxy
* Polyester
+ Vinyl ester
* Phenolics

11:34 AM | Composites: Materials for Future

People
A2 Add peopia

Q Search for pecple

In call

a Arun Kumar K H (¥au)

‘.L Ajay Sudhir Bala
@ Amir Schafl
o AMIL BIJU PAREL 18BETM...

ANJAN ELIMAR 18BETME

People
&f Add people
Q Search for people

In call

g Arun Kumar K H {You)

Ajay Sudhir Bale

ANIL BIUU PAREL 18BETM..

ANJAN KUMAR 18BETME .

People
&# Add people
Q Search for people

In call

8 ronmarknron

Ajary Sudhir Bale

ANIL BIJU PAREL 18BBTM..

€
5
o

ANJAN KUMA)
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® REC N Naresh Sharma iz presenting
People

Thermoplastics 2 Addpecple
B.T‘* : \ Q, Search for people

» Thermoplastic materiais can be molded into a variety of shapes and structures, In call
making the plastic resins applicable to many industries. g
Arun Kumar K H {You)

» Popular because uncured at rac i . are in a liquid state, allows for
convenient impregnation of rein, g fl Jch as Glass, Carbon or Keviar ‘_ e
Jay Sudhir Bals
» Most common thermoplastics resin are
« Polypropylene : PP Is most commonly used plastic with variety of applications @ Amir Sohail
such as containars, Car batteries, Packaging and Storage, Electrical cables,
Pipes etc. °

ANIL BIJU PAREL 18BBTM..

ANJAN KUMAR 18BETME..,

11:35 AM | Composites: Materials for Future

@ REC N Naresh Sharma is presenting _
Paopie

- Thermoplastics S+ Addpeople
Contal 3 & 4 e AL Q Search for people

i made by polymerizing styrene acrylonitrile in In call
the presence of polybutadiene, ABS are impact resistance and loughness
Automotive applications include dashboard Bumpers and Trims g Arun Kumar K H {You)

belongs to the polyamides class of polymers and is used in manufacturing
heat-resistant materials. Mechanical application for automobile parts - glass filled
Nylon using gas assisted injection moulding

Ajay Sudhr Bals

An amorphous engineering thermoplastic, polycarbonates are
characterized by a combo of toughness, transparency, heatflame resistance and
stability. used to meet Food and Drug Administration regulations for parts in food-
cantact and medical app! e x

‘ )
K
[ ]

ANIL EIJU PAREL 18BETM...
ANJAN KUMAR 18BETME...

11:36 AM | Composites: Materials for Future

® REC N Naresh Sharma is presenting
People

Types of Composites construction ? ‘ 2+ Add people

» Monolithic Composites 4l : Q_ Search for pecple
» Monolithic Hybrid Composites ‘ '

In call

» Sandwich Composites
»  Metal Sandwich Construction
=  Metal core

8
«

= Composites Core ® -
o

Arun Kumar K H (You)

Ajay Suchir Baie

« Composite Sandwich Construction
» Composites/Metal Sandwich Construction

ANIL BIJU PAREL 18BETM..

ANJAN KUMAR 1

11:38 AM | Composites: Materials for Future
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® REC N Naresh Sharma is presanting ‘
People

Types of Composites construction ? 2+ Add peopla

Q, Search for pecple

» Monolithic Hybrid Composites
In call
# Sandwich Composites 8 rwmerknvon
* Metal Sandwich Construction
= Metal core @ Ay sucrirese
= Composites Core f
« Composite Sandwich Construction
* Copmposites/Metal Sandwich Construction o

ANIL BIJU PAREL 18BBTM.
ANJAN KUMAR 18BETME..,

11:39 AM | Composites: Materials for Future

@® REC N Naresh Sharma is presenting _
Paopie

' Monolithic Composites ' 2+ Addpeogle
: 2 g l Il . \ / Q Search for people
Monolithic composite parts are made from continuous fibre reinforced

in the matrix materials. In call
Reinforcements are in the form UD or fabrics and impregnated with

matrix g Arun Kumar K H (You) £ 2
W

Layers placed one over the above to obtain required thickness and
locally reinforced by adding tailored additional layers per design
requirements.

Ajay Sudhir Bala

Skins of Aircraft wings and Helicopter blades
Spars — Load carrying members with “C", “D” or “I’ sections
Ertgine cowlings & lex curvature

L 3
®
o

ANIL BIJU PAREL 18BBTM.
ANJAN KUMAR 18

1:39 AM | Composites: Materials for Future

® REC N Naresh Sharma iz presenting
People

' Monolithic Composites: Fibre Orientation I 2+ Addpscple

# Monolithic . :
. ‘Unldlr'ectlonal laminm y P A Ashwin Thammaiah K
+ Bi-Directional laminate
* Quasi-isotropic laminate

> Monolithic — Hybrid " : v = BALA MURUGAN
* Combination of two or

more materials such Glass e e Balavalravan 3
& Carbon < =

BHARATHM

1:40 AM | Composites: Materials for Future

Department of Mechanical Engineering, SOET, CMR University Page 15 of 34



y CMR UNIVERSITY
Composites: Materials for Future

@ REC N Naresh Sharma is presenting _
Peopie

- Monolithic Composites: Fibre Orientation 2+ Addpeople

chandu sskhar

Monolithic Laminates

Monalithic Quasi-isotropic thick Section

%
N
%
&
&
\'k

DHEERAJ SATISH 1988TM..
Complex Curvature Lami

11:40 AM | Composites: Materials for Future & @ = 3

® REC N Naresh Sharma is presenting .
People
- Monolithic Co-Cured Cunstruction ! ¢ Add people

Taarx Constuton wih Imegml | \ Q DHEERAJ SATISH 1988TM...
Ca-Cursli 8Mo _ _

? Dr M.B.Chennalah Assista.

’ Dr. RVARA PRASAD KAVIT
v

ﬁ Gnana Moarthy

. GOKUL RAJ R 19BETCEODZ
@ gopal chandra mishra
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® REC N Naresh Sharma iz presenting
People
- Sandwich Composites j 2 Addpecple
. - “. I\ WP S
CC on is one of the m | :
engineering innovations developed by the composites industry 8 cownamprasaanme

» Used extensively in aerospace and many other industries,
honeycomb sandwich provides following advantages
= High Stiffness
* Weight saving
* Fail-safe design
= Reduced production Cost S
» KE absorption

ESH 5 18BETMEQIC

KARTHIK M 1886TCECO4

1:42 AM | Composites: Materials for Future
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Sandwich Composites d 2+ Addpeople

skins/sheets and Honeycomb core. M TPRICE OO
Honeycomb sandwich panel can be compared to the flanges of I-beam.
Honeycomb core corresponds to web of the I-Beam increasing the stiffness by
holding the facing skins apart. Core-to-skin adhesive rigidity Joins the sandwich
parts and allows them to act as one unit with high torsional and bending Kiran Kumar
rigidity

» Metal Sandwich Panels: Metal Face Sheets + Aluminum or Nomex Core KUSHWANTH R N 19BETC.
Prepreg Sandwich: Prepreg Face Sheets + Aluminum or Nomex Cores or Foam

KAUSTHUB VEMURI 1988,

M DILIP KUMAR 19BBTCE..

M SRINIVAS 1988
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@ REC N Naresh Sharma is presenting _
Peopie

2t Addpeople

o Mandeep 8V CMR

etallic Core, normally Aluminium allow face shegis‘ and aluminium

i1 ) MEHRAJ BAROTE
cores is used

MOHAMMED ADIL RIAZ 1

Helicopter, Interstage satellite deck assemblies, Offshore Oil drill jig
platforms etc.

&
Passenger & Cargo Floor boards & Tail boom of the 0

MOHAMMED THASIN 188.

A MOHAN KUMAR §
{§ NAGENDRA S R 12BBTME..
NARENDRA M 19BETMEC..
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~ Prepreg Sandwich Composites 2+ Addpecple

: nsists of mostly glass /Carl
Epoxy prepreg face sheets and metallic or non-metalliccores NARCRDRA MIYORTMED:

¥
Radome,, Helicopter: MRB, TRB, Cockpit, Tail Boom, Narezh Sharma @

Doors, Fuselage Panels
> Aircraft & Aerospace: Radome, Ultra Light Solar Panels for Satellites Naresh Sharma

Prasantation

NAVEESH K B 198BTMEQO!

1:44 AM | Compasites: Materiais for Future
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g Sandwich Composites 2# Addpecple

PRATHOSH M 17BBTMEQ

PUNITH HS 19BETMEO?4

Floor, Bottom Structure
Radome, Dears — Landing Gear. Tail boom,
H. stubilizer, Ceiling / Side Pancly, Galley,
Conerol surfacex

Puppala Hemaiaths

RAHUL S 18BBTMEOS

Rakesh Kumar Blshnol 18.
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Paopie

- Prepreg Sandwich Composites 2+ Addpecple
. gv RATH|J 18BBTCEON

Ravi Vi

SANDEEP R H 1822TMEO23

SANJAY R 18BBTMEO25
wrvane e

seetam bafi raddy

Composites Shefter

Shashi Kirsn CR

11:46 AM | Composites: Materials for Future k9 @ =
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. Prepreg Sandwich Composites S+ Addpacple
2 - e N

SANJAY R 18BETMED2S

sealam bafl raddy

SHRA 188

Helicoptar Composite Main Rof C 19BETMED2

11:47 AM | Composites: Materials for Future L B B @ ®=
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People

- Prepreg Sandwich Composites 2+ Addpacple

SKILTAKA L 70D IVIEU L2

e SUBBA RAD
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2t Addpeople

P e

SRIDHARA C 19BBTMEOT2
» Composites: History & Evolution e
» What is Composite ? SUBBA RAQ
» Types of fibers
» Type of matrix materials SUJAIK J 19BET:
» Type of Composites construction

Thanga KasiRajan S
ubed ur rahman moham,

V. Arun Prasath

1:51 AM | Composites: Materials for Future
® REC N  Naresh Sharma is presenting

Key Drivers: Fuel & Emission Reduction

. Specifications Boeing 787- Alrbus 1 ¢
plane: Son f AGENDRA S R 18EBBTME.. Y\

s .
3 7 > Lt s e Wax Take off 2287
> A30: 627 EEPTTRT ! Composites used weight o - a
b NARENDRA M 19BBTMEO.. &
BEW:T2T Basic Empty Weight 110 1 : ®

> ARRD < Use of Composites in structure
inproved fuel sfficiency, as much as Numbor of 230 Naresh Sharms @
Passengers e,

REW: 2797 Range in K
Matarials
Composites

inposites: 6RO (11 times higher than A1) Aluminsm,

Composites Alurminum-Lithium

Ahaninum & Al-Lithium Titanium
Titanum
Steel

» A3SOXWE ; Composites by weight is highest

WWW.alrbus.com

11:69 AM | Composites: Materials for Future R ISk =] @ =

® REC N Naresh Sharma is presenting .
People

2* Add peopla

Thanga Kasl Ralan §

A4
pa
toollng efforts, labour and assemblv time °
» Large size machining of complex shape metal parts is time consuming and
costly. CNC machining of large size complex metal parts is time consuming e rahman moham
have limitation of bed size and require special purpose machines
» Machined metal parts have large wastages, Composites malerials yield is ° V YARRI SWAMY 19BBTCE
improved through
*  Nesting through bunching of parts using same material i
* Bunching of similar (Same construction) parts for autoclave curing to
obtain higher Operational Equipment Efficiency (OEE) @
O

V. Arun Prasath

NAGARAJU TENALI has left the meeting

Y Ramamoty

12:02 PM | Composites: Materials for Future
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Parts Congblidaiion Boeing 787 Front Fuselage

12:03 PM | Composites: Materials for Future

N  Naresh Sharma is presenting

» Knowledge Base of
Materials dats bank
Advanced methods of NDT
Large sizm special purpose

machines & equipmant

* New Product Development
{NPD) Process

+ Advanced Program
management tools

iRt i = Customers confidence with

* Testing & valldation Tier-1 and Tier-2 suppilers

12:05 PM | Composites: Materials for Future

N  Naresh Sharma is presenting

suppners (Engineeﬂng Partners / Risk Sharing Partners)
» Tier-1 suppliers invest on resources (Design, Analysis & Testing Touls
Equipment etc.)
» Simultaneous engineering'for particular aircraft segments/ domains as
risk sharing partners
» Tier-1 suppliers
*  Spirit AeroSystems, USA
*  Mitsubishl, Japan
* Latecore, France
* Saab, Sweeden
* Alenia, Italy
+  Goodrich, USA
*  GKN, UK

12:07 PM | Composites: Materials for Future

Paopie

&1’ Add peopis

P o

o V YARRI SWANY 19BETCE

V. Arur: Frasath

¥ Ramamonan Reddy

People

&* Add peopis

3 Ashwin Thammaizh K

People

2+ Add peopie

‘ Ashwin Thammaizh K
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Boeing 787 Dreamliner’s Structure Suppliers

12:08 PM | Composites: Materials for Future

N Naresh Sharma is presenting

OEM and Suppliers then and Now

€ cmmercial Alreraft OEM ~ Composite Supplier Relationships

X

Y=

@"ﬂ?‘ aft.‘:ﬂ e
A ,‘..: cel
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Key Drivers: Reduced maintenance cost

Futigue Cycles or Time
Typical Comparison of Matal Vs Compositas fatigua damage

12:12 PM | Composites: Materials for Future

Thammaiah K

People

2+ Add peopie

ARUN KUMAR 18BETCECO!

n Thammalah K

Paopie

g+ Add people

° ARUN KUMAR 18BETCECOT
@-. Asun Prakash N

@ Ashish M Mach 2018

a R e

o Avinash Badr
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> Light weigh -
> Higher specific strength and stiffness

12:13 PM | Composites: Materials for Future

N  Naresh Sharma iz presenting

* Material distribution

* Fibre orientation

* Fibre-to-resin ratio
» Reduced part count (reduced ===~~5""*meg)
> Lower tooling and assembly b S
» No Corrosion
# Fail-safe design
» Higher fatigue strength
> Aesthetic designs can be realized
» Reduced NVH

*

12:14 PM | Composites: Materials for Future

@ REC N  Naresh Sharma is presenting

12:15 PM | Composites: Materials for Future

Advantages of Composites

People

&t Add people

ARUN KUMAR 18BBTCECD!

Ashish M Mech 201

Aakwin Thammalak

People

0.
&t A

dd people

3

K

ARUN KUMAR 18BBTCECD! \"\

=, Asun Prakash N

Ashish M Mech 2018

Aakwin Thammals

BALA MURUGAN

People

o.
=4

©O0Om»¢ 6O

Add peopis

BALA MURUGAN

h K

ARUN KUMAR 18BETCECO!

Ashish M Mech 2018

Ashawin Thammalah K
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People

Limitation of Composites o+ Addg

Q Search for pe

lenge
. Understand and appreclat:e the strength -weakness of Metals and know
the manufacturing processes
= Steel is well proven and established material across the industries with
process
Steel less costlier but 4-4 #r than composites
Aluminum is less heavier but can’t be welded, need special special
grade weldable aluminum which is costly
Customer’s (End-user) latent need is reduce the fuel emission and
carry more load)
Steel industry has sunk-in cost and have “steel-mindset” over the
years and not rea % S You A

Arun Kumnar KH (You)

ANIL BIJU PAREL 18EETM..

12:17 PM | Composites: Materials for Future

Naresh Sharma is presenting

Front Fender : Metal Construction

Q, Search for people
Design Requirements
Should be able to support lifting loads
Driving abuse including drats
Central hale for tront stesring assembly
Styling Part (size & shape sacrosanct)
Fit and finish Front Fender : Composites Solution sun Kumar K H (You)
Driven by “Q, “C* nd D" (How to Win?)
a5 S using SMC Prace

In call

Soma Facts - Metal Part Design
Deep drawn comgound shape
ssor walded
Sheet 'V\r'(" reirforcements for center ngle R " s
4 ANIL BIJU PAREL 18BBTM,
cluality and function

on for reg Our mate

5 less than metal solutions e

12:18 PM | Composites: Materials for Future

® REC N Naresh Sharma is presenting

Add

Front Fender : Metal Construction = iy 2 ARUN KUMAR 1888TCE0O!

Design Requirements
+ Should be able to support lifting loads | me ,  Arun Prakash N
+ Driving abuse including dents
*+ Central hale for front steering assembly
. g Part (siz2 & shape sacrnsanct) s 1

fini - g Ashish M Mech 2018
* Fit and finish Front Fender : Composites Solution
« Driven by "G, *C* and *D* (How to Win?)

{Composites Solution using Pre developed and c =

Some Facts - Metal Part Design Ashwin Thammaiah K

. fuction velume
ailure modes

Expensive tooling (trim, form, deep drawn
press tools, Crimping and trim and assem
Long development time |4-6 months)

sality and function

12:20 PM | Composites: Materials for Future
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Limitation of Composites

new;'_ . 7 AAR 18BETCECOT
Clean room
Special purpose Cold stores for materials storage
Autoclaves ‘@ Ashish M Mech 2018
Prepreg cutting machine
Special purpose CNC machines g Ashwin Thammalah K
NDT & DT equipment and facilities

4 Arun Prakash N

» Skilled resources
* Composites Design, Analysis & simulations
= Skilled & Trained resg

12:21 PM | Composites: Materials for Future

N Naresh Sharma is presenting
People

2+ Addpeopls

Q) ARUNKUMARIe2ETCECOT XK
ni
g Ashizh M Mech 2018

8 Ashwin Thammaiah K

° Avinash Badr
ANAWIE 0F n nserts

. Hadame gL s

@ oo voimens Comtrot surfsess o BALA MURUGAN

3
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@ REC N Naresh Sharma is presenting )
Paopie

2 Addpeople

“ ARUN KUMAR 18BETCEODT W
,  Arun Prakash N
Ashish M Mach 2018

Ashwin Thammalah K
f Cartonlvinats
d carken nndinch
Firrlens

Absrisusia e

BALA MURUGAN

Balavairavan 3
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rry iy
12:26 PM | Composites: Materials for Future O B & @

N Naresh Sharma is presenting C
People

Composites Application : Space 7 2+ Addpeople

R a—— ! Vi UN KUMAR 183BTCECO!
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@ REC N Naresh Sharma is presenting .
Paopie

2t Addpeople

ARUN KUMAR 18BETCEQO!

MEHRAJ BAROTE has left the meeting ANT L " Wis
AN oo i Sagese, row KD ol AL VIS
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Composites Application : ALH (Dhruv) 2+ Addpeopls

= e : b ia BHARGAV S P

Chandrasekhar Mishra

chandu sekhar
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People

2t Add people
\fz BEHARGAVSP

Chandrasekhar Mishra

chandu sekhar

d kameswararao

Darshan G, R,

12:28 PM | Composites: Materials for Future
® REC N Naresh Sharma iz presanting o
People

: Rafale 2 Addpscole

Alllage d'aluminium-lithiuem 7 i \;, BHARGAV:S P
Titane o
Keviar

Matériaux compasites

Move e camane. emos D oue, €2 ‘ Chandrasakhar Mishra

chandu sekhar

152wt s
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Chandrasekhar Mishrs

CHINNU V 198STCEODY

d kameswararao

Darshan G. R
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People

2+ Addpeople

Ja BHARGAY £ P

Chandrasekhar Mishra

[ Package 4
I
| Anks
fetecton | micnn

chandu sekhar

CplRVASANTH

Outside View

Darshan G. R,
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People

B¢ Add pecple

Ja BHARGAV & P

‘ Chandrasekhar Mishra
0 -

o Cpl RVASANTH

8 DershanG.R
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Chandrasekhar Mishra
Front Panel up to Dome

+ Complete Rear Panel
chandu sekhar
Front Bumper
Dash Board

Dash Board Bottom

d kameswararao
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People

Automotive Applications: Tractors and Trucks &% Add pecpie

Q, Search for pe

Global Supplies — Automotive Industr
Trac;ors

ANIL BIJU PAREL 18BETM.

12:32 PM | Composites: Materials for Future
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Features

* Attractive style with aerodynamic shape
» Twin headlamp & Styllsh indieatar
* Large Windshield with Single wiper Balavalravan 8
= Ergonomic uxury seats
« Dightal Instrumint Clustor
» All Composite Body
= Steel Chassis

» Steering Wheel EHARATHM

» Battery mounted below seats
0 km - single charge / BHARGAVS P

12:33 PM | Composites: Materials for Future
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A distinet advantage of composites, over conventional materials, is the flexlbil

deslgn. By using many combinations of resins and reinforcements, one can deslgn a
composite to meet specific strength requirements.

Advanced composites for aerospace industry are thus tailored to perform a specific set
of functions in a specific environment,

Making composites is a laborious process with many steps, the end-product is more
expensive than the standard materials used in mass-production,

»

In order to design compaosites with more than the sum of the properties of their
individual components.

12:35 PM | Composites: Materials for Future

People

&t Add people

chandu sekhar

Darshan G. R

@
¢
]
o
2
2

Pacpie
&t Add peopla
chandu sekhar

CplRVASANTH

d kamaswararao

DarshanG.R.

Dhanaraj R

d kameswararao

CHINNU V 19B3TCEOOT
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’ GOKUL R&J R 19BETCECOZ ‘ig‘

» What is Compaosites ? Gt Prassd ME O
» Why Composites

» Where Composites ? HARI PRAMOD M 18BETM.. ¥
» When Composites ?

» How Composites ?

Learning Summary

12:36 PM | Composites: Materials for Future

® REC N Naresh Sharma is presenting
People

éo Add pecple

|nteracti0n5 i ‘ g Gowtham Prasad ME

@ HARI PRAMOD M 18BETM

HO SOET
M '

o JEEVESH S 18BETMEQ10
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Professors from SOET:

SINo | Department Numbers
1 Mechanical Engineering 6
2 Civil Engineering 02
Students:
SINo Department Numbers
1 Mechanical Engineering 25
2 Civil Engineering 10
Others:
SI No Participants outside CMRU Numbers
1 Mechanical Engineering 55
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The feedback was collected from all participants using google forms.

How was the Resource Person How was the Topic
0% 0% 1% 1%
B Excellent B Excellent
= Very Good = Very Good
H Good B Good
HAvg N Avg
Ok Ok
How was the Technical Content Quality of Audio Video
4% - 194 305 3%
B Excellent " Exce]lentd
Very G
m Very Good © Very Loo
H Good
B Good
mA N Avg
Ve Ok
Ok

Overall Technical Session
3% _ 1%

B Excellent
= Very Good
B Good
N Avg

ok

Overall feedback was excellent, and participants informed the coordinator and Head of
the Department to conduct few more technical seminars to update the knowledge in

current technology used in industries.
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Smart city

® Smart city mission (SCM), one of the initiatives
aimed for upgrading hundred cities in India. The
union government to agree to give each of the city’s
rupees hundred cr every year for next five years,
with the condition for the same amount of
investment from the state government and the other
local bodies combined. SCM is carried out through a
special purpose vehicle (SPV) registered under the
companies act, 2013, instead of through in municipal
corporation and also encourages private
investments.

@ Among the projects of SCM are off affordable
housing, integrated multimodal transport, creation
and preservation of open space, raised and traffic
management. The project focuses either on a
particular area of the city or the entire city.

Department of Civil and Mechanical Engineering, SOET, CMR University Page 3 of 17
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What makes a city smart?

cR Livability: Cities that provide clean, healthy living
conditions without pollution and congestion. With a digital
infrastructure that makes city services instantly and
conveniently available anytime, anywhere.

® Workability: Citics that provide the enabling
infrastructure — energy, connectivity, computing, essential
services — to compete globally for high-quality jobs.

< Sustainability: Citics that provide services without
stealing from future generations.

What is a ‘smart city’

— L T)A

&R There is no universally accepted definition of a Smart City. The
conceptualisation of Smart City, therefore, varies from city to city and
country to country, depending on the level of development, willingness
to change and reform, resources and aspirations of the city residents.

& The core infrastructure elements in a Smart City would include:
1. adequate water supply,
ii. assured electricity supply,
iii. sanitation, including solid waste management,
iv. efficient urban mobility and public transport,
v. affordable housing, especially for the poor.
vi. robust IT connectivity and digitalization,
vii. good governance, especially e-Governance and citizen participation,
viil. sustainable environment,

ix. safety and security of citizens, particularly women, children and the
elderly, and

x. health and education.

Department of Civil and Mechanical Engineering, SOET, CMR University Page 4 of 17
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Strategy

The strategic components of Area-based development in the Smart Cities
Mission are city improvement (retrofitting), city renewal (redevelopment) and
city extension-(greenﬁelddevelopm@)é;us a Pan-city initiative in which
Smart Solutions are applied covering larger parts of the city.

cr Retrofitting will introduce planning in an existing built-up area to achieve Smart
City objectives, along with other objectives, to make the existing area more
efficient and liveable.

2 Redevelopment will cffect a replacement of the existing built-up environment and
enable co-creation of a new layout with enhanced infrastructure using mixed land
use and increased density.

2 Greenfield development will introduce most of the Smart Solutions in a previously
vacant area (more than 250 acres) using innovative planning, plan financing and
plan implementation tools (e.g. land pooling/ land reconstitution) with provision for
affordable housing, especially for the poor.

2 Pan-city development envisages application of selected Smart Solutions to the
existing city-wide infrastructure. Application of Smart Solutions will involve the
use of technology, information and data to make infrastructure and services better.

ILLUS

TRATIVE LIST

Smart Solutions

E-Governance and Citizen Services Energy Management ‘E’

QPuinc Information, Grievance Redressar @S ARt & M i
ma eter: anagemen

GEIectronic Service Delivery

S

€D Renewable Sources of Energy

© citizen Engagement €5 Energy Efficient & Green Buildings

@) citizens - City’s Eyes and Ears

QVideo Crime Monitoring 8 A A Urban Mobility 0

AT IASITIAL 4
FELLLRL LA

Waste Management @ Smart Parking

@ Waste to Energy & fuel 5 (B Intelligent Traffic Management
@ Waste to Compost , € Integrated Multi-Modal Transport
€ Waste Water to be Treated

©) Recycling and Reduction of C&D Waste ‘

Water Management @
@ Smart Meters & Management

@ Leakage Identification, Preventive Maint.

Others @
(D) Tele-Medicine & Tele Education

€X) Incubation/Trade Facilitation Centers

@ Skill Development Centers
@ Water Quality Monitoring
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™

Artificial intelligence

— (5
Artificial intelligence, or Al a term that a few decades ago circled around in
the realms of sci-fi and fantasy, is a reality today. The most evolved Al of
our fantasy tales is often sentient machines scheming to take over the world.
We are not there yet, and perhaps reality is far more benign than our
imagination.
Al, as we know today, has the potential to provide solutions to many of our
real-life problems. In India, which is the world’s fastest growing major
economy and has the second largest population in the world, Al can be
transformational.

Cities have wealth of possible data sources, such as ticket sales on mass
transit, local tax information. police reports, sensors on roads and local
weather stations. One huge source of raw data that Al pattern recognition
technology 1s making significantly more manageable is video and photos.

Current Smart City Strategies

@ Wi-F1 access on mass transit

R Connected parking

R Intelligent traffic management

R Connected streetlights

R First responders

R Environmental, energy & utility improvements

R Digital signage, way finding & kiosks

Department of Civil and Mechanical Engineering, SOET, CMR University
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Current Smart City Challenges

(¥

—"

>~
’-w\«

® Limited IT resources and capabilities

R Unified WAN to connect people, places and things
@ Explosion of endpoint to manage

R City-wide wireless infrastructure

R More agility to embrace new tech

&R Location context

& Direct cloud access

R Shifting security paradigm

Public Transit

(2

&R Metro bus & train fleet manﬁ;gé‘ll"s
remotely monitor POS & update
firmware & use off-board mobile
equipment to collect fares.
(Onvia.com)

R GPS applications update central
scheduling with alerts when a bus is
late or delayed.

R Digital signs in vehicles or in central
hubs give passengers up-to-date
arrival & departure schedules

Department of Civil and Mechanical Engineering, SOET, CMR University Page 7 of 17
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Parking

® Residents check the availability”
of parking spaces & even book
spots ahead of time, reducing
CO2 emissions by dropping the
average time spent searching for
a space.

R Cities use 4G LTE wireless
solutions to ensure always-on
connectivity for parking payment
machines.

Traffic Management

@R Data from sensors in streets &
traffic signals guide traffic patterns.

R Connected cameras at traffic lights
improve traffic safety, catch traffic
offenders & aid law enforcement
investigations.

R Cities, counties & states minimize
traffic & accidents by updating
commuters through mobile devices
& digital signs.

Department of Civil and Mechanical Engineering, SOET, CMR University Page 8 of 17
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Lighting and Surveillance

«® Flexible street lighting ijfh}vy‘
switches & dimming device:
for efficient & timely
management.

«® Video cameras & sensors allow
cities to track, in real time,
which streets have been plowed
during inclement winter
weather.

@ Advanced remote surveillance
captures & analyzes video
footage to prevent theft, illegal
dumping & suspicious activity.
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141 STUDENT CMR BANGALO | KARNAT
JATIN VAISHNAV CSE UNIVERSITY | RE AKA

142 STUDENT CMR BANGALO | KARNAT
SMITHA PATIL IT UNIVERSITY | RE AKA

143 BANGALO | KARNAT
RE AKA

144 STUDENT CMR BANGALO | KARNAT
SADHANA MISHRA CSE UNIVERSITY | RE AKA

145 STUDENT CMR BANGALO | KARNAT
SWETALINA NAYAK CSE UNIVERSITY | RE AKA

146 STUDENT CMR BANGALO | KARNAT
NANDISH M CSE UNIVERSITY | RE AKA

147 BANGALO | KARNAT
RE AKA

148 STUDENT CMR BANGALO | KARNAT
SAHANA.HJ CSE UNIVERSITY RE AKA

149 | KRISHNA KANT STUDENT CMR BANGALO | KARNAT
PANDEY CSE UNIVERSITY RE AKA

150 STUDENT CMR BANGALO | KARNAT
TARUN KUMAR CSE UNIVERSITY RE AKA

151 STUDENT CMR BANGALO | KARNAT
NAMITHA SURESH CSE UNIVERSITY | RE AKA

152 STUDENT CMR BANGALO | KARNAT
AKHILAV SHETTY CSE UNIVERSITY | RE AKA

153 STUDENT CMR BANGALO | KARNAT
SAMYUKTA TARUN CSE UNIVERSITY | RE AKA

154 STUDENT CMR BANGALO | KARNAT
VARSHA S RAJAN IT UNIVERSITY | RE AKA

155 STUDENT CMR BANGALO | KARNAT
AMAN.G.NAIR CS UNIVERSITY | RE AKA

156 STUDENT CMR BANGALO | KARNAT
THEJASHWINI D IT UNIVERSITY | RE AKA

157 STUDENT CMR BANGALO | KARNAT
TANUSHREE N CSE UNIVERSITY | RE AKA

158 STUDENT CMR BANGALO | KARNAT
P.HEMALATHA CSE UNIVERSITY | RE AKA

159 STUDENT CMR BANGALO | KARNAT
TEJASVI.K CSE UNIVERSITY | RE AKA
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160 | GORLA STUDENT BANGALO | KARNAT
KARTHIKEYA CMR RE AKA
REDDY CSE UNIVERSITY

161 STUDENT CMR BANGALO | KARNAT
V. YAMINI SWETHA CSE UNIVERSITY | RE AKA

162 STUDENT CMR BANGALO | KARNAT
K.ABHINANDHAN CSE UNIVERSITY RE AKA

163 | RAFIA AKHTAR STUDENT CMR BANGALO | KARNAT
MAHAM CSE UNIVERSITY RE AKA

164 | ISAZ AHMED STUDENT CMR BANGALO | KARNAT
SHAIKH CSE UNIVERSITY RE AKA

165 STUDENT CMR BANGALO | KARNAT
ROSHAN RAJ A CSE UNIVERSITY RE AKA

166 STUDENT CMR BANGALO KARNAT
SHILPA J CSE UNIVERSITY RE AKA

167 STUDENT CMR BANGALO KARNAT
VARSHA N CSE UNIVERSITY RE AKA

168 | KOUNDINYA STUDENT HCL BANGALO KARNAT
KOORAPATI CSE Technologies | RE AKA

169 STUDENT CMR BANGALO | KARNAT
ABDUR RAHMAN CSE UNIVERSITY RE AKA

170 STUDENT CMR BANGALO | KARNAT
J K HARSHITH RAJ CE UNIVERSITY RE AKA

171 STUDENT CMR BANGALO | KARNAT
RITIKA.R CSE UNIVERSITY RE AKA

172 STUDENT CMR BANGALO KARNAT
MANISHA KATIYAR CSE UNIVERSITY RE AKA

173 STUDENT CMR BANGALO KARNAT
BRUNDA S CSE UNIVERSITY RE AKA

174 STUDENT CMR BANGALO KARNAT
MAHIRA KOUSAR IT UNIVERSITY RE AKA

175 STUDENT CMR BANGALO | KARNAT
SNEHA HEGDE CSE UNIVERSITY RE AKA

176 STUDENT CMR BANGALO | KARNAT
SONALI RANJAN CSE UNIVERSITY RE AKA
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178 STUDENT CMR BANGALO | KARNAT
TANUJA. S IT UNIVERSITY | RE AKA
179 STUDENT CMR BANGALO | KARNAT
ROHITH JOHN CSE UNIVERSITY | RE AKA
180 STUDENT CMR BANGALO | KARNAT
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Total No. of Research Scholars: 1
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Total No. of Students: 176
Total No. of Participants: 180
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3. Appreciation Certificate

School of Engineering and Technology

CERTIFICATE OF PARTICIPATION
VANITHA § from SOET, CMR University

has successfully completed National level Webinar on “Artificial

Intelligence in Medical Applications” held on 12.11.2020

Organised by
Department of CSE / IT
In Association with
iPEC Solutions Pvt.Ltd S

DR. SURESH KR

DR. C. PRABHAKAR REDDY <
Pro Vice Chancellor

Dean
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Recording Link:

https://drive.google.com/file/d/1Lui9eCMabRIBDxWMYS91Hc4IPCTkVIdd/
view?usp=sharing

5. Conclusion Remarks:

Coordinator: We are happy that we were able to arrange the Technical session on the Artificial
Intelligence in Medical Application as requested by the SOET faculty & students. The topic
requested by the faculty & student and the resource person accepted our request with the help of

the Head of Department. The session was good and very informative to all the participants.
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6. Feedback

How useful to you was the information
' binar?

ml

m5

ebinar?
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Ho X ian at webinar?
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1. Brochure:

@ FABLab

Ajay Kumar Garg Engineering College

WEBINAR ON

ADDITIVE
MANUFACTURING

This webinar

will introduce

you to the basics

of 3D printing

technologies. It will

cover different

technologies involved

which are used by monl

modern day fabricators to help

improve their level of competence.

The solution provided by this state of the

art technology to help community come out of

social and medical challenges will also be discussed to
develop a sense of inventiveness amongst the attendees.

The webinar includes the following topics

Date Introduction to Additive Manufacturing x
9th May, 2020 History of Additive manufacturing %
Time Duration Basics of Additive Manufacturing
05.00pm IST One Hr Various technologies involved *
Industrial Applications x

Registration .
Future aspects and ongoing research x

https://forms.gle/5GH6Tk3nW493zLaRé

Helpline number Note : E-Certificates will be
+91-8756164835,9990240938 provided to the participants

Webcast method Scan this QR Code for Registration
Google meet, Link will be shared after registration

Contact us for more Program
Email : akgecfablab@gmail.com | Website: www.akgec-fablab.org
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2. Introduction from the Presenter:

Webinar began with the introduction to Additive Manufacturing Techniques, its history,
advancement in this field, the Stiff competition, higher quality standards and growing concerns of
state-of-the-art for effective utilization of resources and optimized performance of the process plants.

In the current scenario, 3D printing or Additive Manufacturing has been used in manufacturing,
medical, industry and sociocultural sectors which facilitate 3D printing or Additive Manufacturing to
become successful commercial technology. More recently, 3D printing has also been used in the
humanitarian and development sector to produce a range of medical items, prosthetics, spares and
repairs. The earliest application of additive manufacturing was on the toolroom end of the
manufacturing spectrum. For example, rapid prototyping was one of the earliest additive variants, and
its mission was to reduce the lead time and cost of developing prototypes of new parts and devices,
which was earlier only done with subtractive toolroom methods such as CNC milling, turning, and
precision grinding. In the 2010s, additive manufacturing entered production to a much greater extent.
Qualified automation engineers are needed to meet these requirements of designing appropriate
automation systems. But, one need to have knowledge of diversified fields such as PC/ PLC based
Control, Instrumentation, H/W, S/W, Networking, Industrial AC Drives, Machine Vision, DCS,
SCADA/HM]I, High speed data acquisition, RTOS etc., to become a successful automation engineer.

The growth of additive manufacturing could have a large impact on the environment. As opposed
to traditional manufacturing, for instance, in which pieces are cut from larger blocks of material,
additive manufacturing creates products layer-by-layer and prints only relevant parts, wasting much
less material and thus wasting less energy in producing the raw materials needed. By making only the
bare structural necessities of products, additive manufacturing also could make a profound
contribution to lightweighting, reducing the energy consumption and greenhouse gas emissions of
vehicles and other forms of transportation. A case study on an airplane component made using
additive manufacturing, for example, found that the component's use saves 63% of relevant energy
and carbon dioxide emissions over the course of the product's lifetime. In addition, previous life-cycle
assessment of additive manufacturing has estimated that adopting the technology could further lower
carbon dioxide emissions since 3D printing creates localized production, and products would not need

to be transported long distances to reach their final destination.
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3. Focused points in the webinar:

a. History of 3D Printing

b. Introduction to 3D Printing
c. Types and its Classification
d. Constrains

e. Design Rules

f. Future Trends and Career Options

4. Webinar Link:

http://meet.google.com/siu-yesw-igj

5. Participants:

Professors:
Name Designation
Dr. Rajashekar Patil | Professor & HOD
Dr. Anup Asso.Professor
Dr. Bharath VG Assist. Professor
Prof. Rupa Assist. Professor
Prof. Mamatha Assist. Professor
Prof. Hema Assist. Professor
Prof. Devraj E Assist. Professor
Students:
Reg No. Name

17BTME001 | AV Rahul

17BTMEO002 | Anton Anubhav Rajan
17BTMEO008 | Dhathri S Rao
17BTMEOQ0Q09 | G Shabrez

17BTMEO010 | K B Mallikarjuna
17BTMEO12 | Mohammed Faaiz Ansari
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17BTMEO014 | Nikhil S Nandi
17BTMEO015 | P Sachin Siyal
17BTMEO17 | Brijesh S Sharma
17BTME018 | Ghanashyam G
17BTMEO023 | Thippesh A
16BTMELO1 | Mirza Naqui Ali
16UG11001 | Anthony Darshan F
16UG11002 Bharath Kumar S
16UG11003 Brionin Dennis Pavana
16UG11004 | Chengappa KB
16UG11005 Karan

16UG11006 Namith Raj N
16UG11007 Nikhil M

16UG11010 Rajesh

16UG11013 Shaab Hassan V
16UG11014 | V. Nishanth Udaykumar
16UG11017 Manikanta A R
16UG11019 Renuka Prasad
16UG11020 Shaikh Jameer Mohiddin
16BTMELO1 | Mirza Naqui Ali
18BBTMEQ02 | Amirsohail Kakanodi
18BBTMEOQ07 | Hari Pramod M
18BBTMEO0Q09 | Jeevan G

18BBTMEO012 | NagendraSR
18BBTMEOQ17 | Siddharth Mishra
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6. Session Clips (Sample):

] NAVEEN KUMAR

N Neeraj Gupta is presenting and 108 moro

-
@ REC ' 3 Vikram Rajput is presenting

SPEAKER’s PROFILE

Vikram Singh Rajput is an outomative design enthusiast and a dynamic
troiner. He holds a Bachelor's Degree in Mechonical Engineering fram
Vellore Institute of Technology, Velllore and Master's Degree in Production
Engineering from DTU (previously known as DCE), Delhi.

Vikram has an industriol experience in engine design and development
for more than 2 years in Mahindra and Mahindra, R&D Department. He hos
also represented INDIA in USA and ITALY in FSAE International event in # ss Sarangi
2010and 2011 respectively.

Vikrom Singh k
For lost | year, he hos been actively involved in conducting Corporate Exper!
training, R&D and Consultancy programs /Workshops on Mechanical CAD Product De
design, analysis and Simulations.

Ajay Pratap Singh h the mesting L
Sachjn Jambhale

£ Type here to search

N Neeraj Gupta is presenting 23, Peopls (142) M chat
5 Good evening all
@ FEC ) Vikram Rajput is presenting

Neeraj Cupta 4:56 FM
Regquesting all to swi ur mic and

ng th

SHARAD AGARWAL 43/ P
to Neers) s¢ and everyone

Nishita Sharma £.58 FM

naresh aryans 4

3 WORK FLOW
AND DIFFERENT

*  PROCESSES Lains:\srma , 5 FM
Good Evening Evaryons

1 HISTORY OF 3D p J
PRINTING 70 3D PRINTING

Spoonhu.ryms 1:59 P

RUL DIFT
APLLIC \II("\

»‘
4 CONSTRAINTS 32 COVID19
AND DESIGN RESIX IN\I 1\‘\1)

T 0500 AR
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N  Neeraj Gupta is presenting

=
® REC . %9 Vikram Rajput is presenting

History of Addtitive Manfacturing EEEEs

Additive Manufacturing equipment and matenals were developed in the 1980s

1984, Chuck Hull{father of 3d printing)of 3D Systems Invented stereclithography.

1988.S. Scott Crump and his company Stratasys started marketing its first FDM machine

In 1993 powder bed process employing standard and custom inkjet print heads were
developed at MIT

senthil kumar has left the meeting

Kanchi Jain

N  Neeraj Gupta is presenting and 140 more

E
® REC ' *9 Vikram Rajput is presenting

North America Is 5 AFS:;Pacdlc ls'
the Dominating region d e Fastest growing
In 2018 region.

MARKET BY APPLICATIONS

M 2012 i

llll

TOP COMPANIES: 3D SYSTEMS CORP EOS GMBH MATERIALISE NV PROTO LABS, INC.
o R i b 0 . a2 b " P o o B 7 “awm LV




CMRUNIVERSITY CMR UNIVERSITY

SCHOOL OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING

N  Neeraj Gupta is presenting

AMBUL KUMAR .
® REC u and 188 more

Typical Design Cycle

N Neeraj Gupta is presenting

® REC ‘%l Vikram Rajput is presenting

Data and Process flow ,,,‘,,"“‘Ec B i

BRING INTO PRINTER

CAD MODEL CREATE AN STL RLE SOFTWARE

SLICE MODEL INTO . .
LAYERS PROCESS THE BUILD SEND TO PRINTER
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rajesh yadav

N  Neeraj Gupta is presenting and 141 more

-
@REC %) Vikram Rajput is presenting

FDM vs SLA

AKGEC SKILLS

Matenal Used ars Matenal used is thermuoset resin
: Ihermeplastic ke PLA ABS

Quality of print is low as Suality is high
depend on the nazle

diameter and the

precision of the estruder

5 : : /@) Maneesh Kumar.
N Neeraj Gupta is presenting \®S 114150 more

-
@ REC . =) Vikram Rajput is presenting

CONSTRAINTS

AKGEC SKILLS

FAILURES

2. RESOLY

5. MATERIALS

A VENTILATION
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o o + Rohit Yadax
N Neeraj Gupta is presenting R a:x;;sc;(:y:;e

-
@REC %) Vikam Rajput is presenting

Materials AKGEC SKILLS

. - . Avinash Q
® REC N Neeraj Gupta is presenting A& i 137 more

B Jv. Sivakurnar S
® REC . ) Vikram Rajput is presenting () Y Srvaiop B

and 20 O

* MANUFACTURING ENGINEER

* MARKETING MANAGER
» 3D PRINT SERVICE
TECHNCIAN/ENGINEER |

« NEWPRODUCT MANUFACTURING
ENGINNER

+ BIOMEDICAL EXPERT

D - - a-cvccs-8 8

%  vikram Rajput
industry. In fact, all the industries are taking additive
Manufacturing in their in their shop floor. So there will be a
humongous chance for each and every engineer to have a
career option in this field. So these

Lovepreet Singh has left the meeting
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7. Conclusions :

The term "3D printing" originally referred to a process that deposits a binder material onto a powder
bed with inkjet printer heads layer by layer. More recently, the popular vernacular has started using
the term to encompass a wider variety of additive-manufacturing techniques such as electron-beam
additive manufacturing and selective laser melting. The United States and global technical standards
use the official term additive manufacturing for this broader sense.

CAD models can be saved in the Stereo Lithography file format (STL), a de facto CAD file format for
additive manufacturing that stores data based on triangulations of the surface of CAD models. STL is
not tailored for additive manufacturing because it generates large file sizes of topolo