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Date:21-05-2018
RBI,ORT OF ONE DAY WORI{SI{OP

,(ArcrE *oroilrRRrcuLUM,,
Visvesvaraya Technological university (vru) is organised one clay workshop on Nerv Modrlcurriculum for the First Year nE-cgcs detaited syllabus (201s-1g) as per outcome
Ilased Etlueation (oBE) fornrat inclutling Course outcomes (Cos) and Blooms
Taxonomy.

'l'he work shop is organised in three zones oIVTU based on the regional zones,

1 , Belagavi and l(alburgi,

2. Belagavi and

3. N{y'suru.

The faculties of Ntysuru zonal Engineering colleges attend the workshop on 19'05'2018 at

Sahyadri College of Engineering and Managetnent, Mangaluru'

The Schedule for the programme is as follows'

1 Registration & Breakfast:9'00-10'00 a'm

2. lnauguration & pre-Lunch Session: '10'00- 12'30 p'm

3. Post Lunch Session:2'00-4'00 p'm (Department wise)

TheprogrammewaschairecjbytheHonble,VicechanceliorolMangaloreuniversityProfl'K

Byrappa arrd other dig;;r;; from vTU una sutrl'uari colle gc of EnSineering & Management'

After the inaugural orrr-,* *.nr, the speakers give tne insight about the oRE education syslem'

ThepostLrrnchsessionrvasorganisedindepartrrrentallevels,andMechanicalEngineering
<leparlment organised ,i. ,.,.-r** r" air.u$ tt .irrt-year syllabus for mechanical Engineering'

Dr. R p Redrty, chriirmen Bos mechanical en.gineering briefed_aboLrtlhe nerv curriculum and

effo(s made to rru,n*',t1" Ir7rr,,uo* u.roroing to tlie,tlcTE proposed rnodelcurriculum'

Dr. Abdulla sharif , **., ,t uos or,rr.a uno,,'t ir''' 
'yrlobus 

antl schetils of I-ye ar subjects'
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Respected Sir,

Sub: Request for permission to anend Two day FDP at \ryCE, My.suru

With reference to above subject, I am interested to artend Trvo da)'s FDP on *IIEAT

TRANSFER & ITS APPLICATIONS'at VVCE, Mysuru on March 2-3, 2018. I lras handle*
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Session I: 10:30 AM -11:30 AM - Dr. T R Seetharam, Chair Professor in Thermal

Engineering, PESIT, Bengaluru, has delivered talk on Free Convection Heat Transfer.

Session II: 11:45 AM '12.45 PM - Dr. T R Seetharam, Chair Professor in Thermal

Engineering, PESIT, Bengaluru, has delivered talk on Forced Convection Heat

Transfer.

Session III: 02:00 PM -03:00 PM - Dr. K N Seetharam, Chair Professor in Thermal

Engineering, PESIT, Bengaluru, has delivered talk on Radiation Heat Transfei.

Session IV: 03:15 PM -04:15 PM - Dr. K N Seetharam, Chair Professor in Thermal

Engineering, PESIT, Bengaluru, has delivered talk on Boiling & Codensation,

Different regimes in Boiling and types of Condensation like filmwise & dropwise

condensation.

The program was ended with a formal Valedictory by Dr. Mohan Krishna and

participants had given their feedback about the program.
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A Report of

Two day Faculty Development program on

66Heat Transfer and its Applications"

A Two day Faculty Development Program on "Heflt Transfer and its Applications"

was organi zed at Vidhya Vardhaka College of Engineering, Mysuru, by the department of

Mechanical Engineering during 2"d & 3'd March 2018. The Program was intended to impart

knowledge on the basic concepts, goveming laws, principles and applications of heat transfer'

The'salient topics covered in this program are:

) Numerical Analysis of Conduction

). Application of CFD to Heat Transfer

RESOURCE PERSONS

Dr. T Sundarrajan

Institute Chair Professor, IIT, Madras

Dr.GSVLNarasimham

Principal Research Scientist, IISc, Bengaluru

Dr. T R Seetharam

Chair Professor, PESIT, Bengaluru

Dr. K N Seetharamu

Itr

Chair Professor, PESIT, Bengaluru

I



DAY.1

Date:02-03-2018

The program was inaugurated by the chief guest and the resource person Dr. T
Sundararajan, Professor, IIT, Madras. And Dr. L J Sudev, HOD, Department of
Mechanical Engineering and Dr. Sadashive Gowda, Principal, WCE, Mysuru. were

also present.

Session I: 10:30 AM -11:30 AM - Dr. T Sundararajan, Professor, IIT, Madras has

delivered a talk on Steady state heat Conduction, Fourier's law of heat conduction,

Boundary conditions of I't , 2"d & 3'd kind.

Session II: 11:45 PM -12:45 PM - Dr. T Sundararajan, Professor, IIT, Madras, has

delivered a talk on Unsteady Heat Conduction, Fins with different conditions like

with tip insulated, infinitely long fin.

Session I.ll 02:45 PM -03:00 PM - Dr. GSLV Narasimham, Principal Scientist,

IISC, Bengaluru, has delivered a talk on Numerical Analysis of Conduction

3



session IV: 03:15 PM -04:15 PM - Dr. GSLV Narasimham, Principal Scientist,

IISC, Bengaluru, has delivered atalk on Overview of Heat Exchangers.

DAY.2

Date: 03-03-2018

Before the first session to begin, all the participants have visited to WCE
ISHARE shon'case from 09:00 AM to 10:15 AM. This showcase comprises various

devices such as different types of Pumps, Compfessors, Air Conditioner, Control

Vah'es etc.
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College of Engineering

RECEIPT

Department of EEE
Em`ittmg  Elite Energy

Received  {1250  from  Ms.  DARSHINI  M  8  of  Department  of Electronics  and

Communication  Engineering,  ATMECB,  Mysuru,  as  Registration  Fee  for  One

Week Zonal I,evel Faculty Development Programme on "Industrial Automation"

held at Department of Electrical and Electronics Engineering, ATME College of

Engineering, Mysuru from  16th to 20th January 2018.

`0

Hi

Dr. Parthasara
Dr.  PABTHASAB Ahf HLy  L.

Professor and HOD
Dept. of Electiical & Electronics Engineering

ATME  College of Erigincering,  Mysulu
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Date: 18/12/7017

From,

Dr. Rathnakar G
Professor & Head
Dept" of Mechanical Engg.
ATI\,IECE, Mysuru.

To,

The Principal
ATMECE, Mysuru.

Respected sir,

Subject: Permission to attend Inlernatiouat conference at cIT Manrtya- Regarding.

With reference to the above subject tlvo papers are selected in Internationat conference
CIT Mandya, papers are goirg to be presented by the co-authors prof. Styarnakiran S and
pSg&-Yasbgalfhll in the Conference. Hence in this regard I request your kind good self to
sanction permission to anend the conference and do needful. Further I request you to sanction
the registration amount frorn the department and do needful.

Thanking you

Yours faithftlly

{
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INVESTIGATIGATIONS ON RHELOGICAL 

PROPERTIES OF POLYMER-CERAMIC FIRE 

RETARDANT COMPOSITES  

Dr.  Rathnakar.G
1
, Mr. Yashwanth.N

2 

1Professor, Dept. of Mech. Engg, ATME College of Engineering, Mysuru. 

rathnakar.g.devaru@gmail.com 
2Assistant Professor, Dept. of Mech. Engg, ATME College of Engineering, Mysuru. 

contactyash89@gmail.com 

 

Abstract 

In the present work an attempt is made to develop fire retardant polymer material using the polymer nano 

composites. Fire retardant minimizes the risk of fire starting and if once started of spreading. Fire retardants 
exhibit an excellent property of reducing the spreading of fire, in turn reduces the fire hazards and are proven 
to save lives and protect property and are therefore an essential part of fire protection. Polymers and plastics 
are highly prone to fire and catch fire easily and continue to burn if fire retardants are not used. The safe 
application of plastics in our modern society would not be feasible without the use of flame retardants. The 
"side effects" of the fire retardants have to be taken into account in a balanced manner. This paper attempts to 
evaluate the reheological and DSC properties of fire retardant polymers. 

 

Key words: Composites, Rheology, Dynamic Mechanical Analysis (DMA), Differential Scanning 
Calorimetry (DSC). 
 

1.0 Introduction 

The development of science and technology provides the availability of sophisticated products but 

concurrently increases the use of combustible materials [1]. Polymeric materials are commonly 

used in everyday life increasing fire hazards and so flame retardants are very often incorporated 

into them to limt their flammability. Fire-retardant polymers are polymers that are resistant to 
degradation at high temperatures. There is need for fire-resistant polymers in the construction of 

small, enclosed spaces such as skyscrapers, boats, and airplane cabins. In these tight spaces, ability 

to escape in the event of a fire is compromised, increasing fire risk. In fact, some studies report 

that about 20% of victims of airplane crashes are killed not by the crash itself but by ensuing fires. 

mailto:rathnakar.g.devaru@gmail.com
mailto:contactyash89@gmail.com
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Fire-safe polymers also find application as adhesives in aerospace materials, insulation for 

electronics, and in military materials such as canvas tenting.  

As an example, in 2004, there were 508 fire-related deaths in the UK, compared with 593 in 2003 

[2]. The highest number recorded was 1096 deaths in 1979. Through the 1980s and 1990s there 

was a general downward trend in fire-related deaths. This trend can be linked to the toughening of 

the legislation in terms of fire hazards combined with the growing use of flame retardants, global 

demand for flame retardant is forecast to increase by 4.8% per year to 2.2 million metric tons in 

2009 [3] further there is a possibility that there will be increase in the demand for fire retardant 

materials in the future. The flammability behavior of polymers is defined on the basis of several 

processes and/or parameters, such as burning rates (solid degradation rate and heat release rate), 

spread rates (flame, pyrolysis, burn-out, smolder), ignition characteristics (delay time, ignition 

temperature, critical heat flux for ignition), product distribution (in particular, toxic species 
emissions)[4], smoke production, etc. The objective is then to inhibit or even suppress the 

combustion process acting chemically and/or physically in the solid, liquid or gas phase. One can 

interfere with combustion during a particular stage of this process, e.g: During heating, 

decomposition, ignition or flame spread. Some fire-safe polymers naturally exhibit an intrinsic 

resistance to decomposition, while others are synthesized by incorporating fire-resistant additives 

and fillers. Current research in developing fire-safe polymers is focused on modifying various 

properties of the polymers such as ease of ignition, rate of heat release, and the evolution of smoke 

and toxic gases. 

Three approaches can be considered to reduce the flammability of polymers: 

1. To use inherently flame retardent polymers (e.g. poly (tetrafluoroethylene), polyoxazoles, poly-

(ether-ether ketone) or polyimides); [5] 

2. To chemically modify existing polymers (e.g. copolymerisation of flame-retardant monomer 

into PET chains.[6] 

3. Organic/inorganic hybrid polymers such as epoxy resin prepared from silsesquioxanes [7]. 

4. To incorporate flame retardants into polymers via usual procedures. [8] 

2.0 Objective of present work: 

 To prepare ceramic dispersed polymer composites with fire-retardant properties and 

sufficient mechanical properties to withstand the heat effect for reasonable time. 

 The issue is to be addressed by addition of both micro and nano level size addition of the 

ceramics. 
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 Polymer - ceramic blends from the listed materials would be prepared with reinforcing 

ceramic particles mostly in the nano-metric scale size so that the required properties are 

achieved with small addition of the reinforcements.  

 To study the Synergistic effect of halloysite nanotubes on the flammability properties of 
acrylonitrile–butadiene–styrene composites. 

 

3.0 Methodology: 

In the present work it is proposed to use the following materials: for polymer matrix. 

1. High density polyethylene (HDPE) 

2. Epoxy 

For the ceramic fire retardant it is proposed to use: 

1. Clay 

2. Carbonnano tube 

Poly (acrylonitrile-co-butadiene-co-styrene) was obtained from Aldrich, containing acrylonitrile 

(25% pellets) and having a melt flow index of 6 g (10 min) −1 (230 ◦C/3.8 kg). Halloysite 

nanotubes HNTs (ultrafine grade) were obtained from Imerys Tableware Asia Limited, New 

Zealand (wt%):  SiO2, (49.5%); Al2O3,(35.5%); Fe2O3, (0.29%); TiO2(0.09%), Ammonium 

polyphosphate (APP),Melamine polyphosphate (MPP) were obtained from Universal Chemtech. 

Co., Korea. Pentaerythritol (98%) was purchased from Aldrich. The extruded material was cut into 
required shape and was subjected to various tests as follows. 

 

4.0 Experimentation: 

 
The required polymer nano particle mixes were prepared in HAAKE mixer shown in Fig.1, to 
study the Synergistic effect of halloysite nanotubes on the flammability properties of acrylonitrile–

butadiene–styrene composites. The following compositions of the required polymer Mixes with 

additives were made in the HAAKE mixer.  
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4.1 Haake Mixer 

 

 

 

 

Fig. 1 HAAKE MIXER 

HAAKE Rheomix Lab Mixer, torque rheometer platform are focused on batch testing of many 

highly viscous substances. Intelligent modular torque rheometer system are used  for the 

simulation of industrial processes in the lab or pilot plants.The small-scale mixer can characterize 

materials like polymers, elastomers, additives and fillers to avoid problems in their production. 

4.2 DMA (Dynamic Mechanical Analysis): 

 

 

 

 

 
 

 

 

Fig2: DMA TEST RIG 
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Rheological properties of the mixes were studied by DMA shown in Fig. 2. Dynamic mechanical 

analysis (abbreviated as DMA, also known as spectroscopy) is a technique used to study and 

characterize materials. It is most useful for studying the viscoelastic behavior of polymers. A 

sinusoidal stress is applied and the strain in the material is measured, allowing one to determine 
the complex modulus. The temperature  of the sample or the frequency of the stress are often 

varied, leading to variations in the complex modulus, this approach can be used to locate the glass 

transition temperature of the material, as well as to identify transitions corresponding to other 

molecular motions. 

 

 
Fig.3:  General Schematic of a DMA instrument 

 

4.3 Rheology: 

Rheology plays an important role in influencing the quality of the polymer mixes. Thus 

rheological properties of the mixes were studied first.  It is the branch of physics that deals with 

the deformation and flow of matter under stress. It is particularly concerned with the properties of 

matter that determine its behavior when a mechanical force is exerted on it.  

The viscoelastic character of polymer melts reflects the entangled microstructure and plays an 

important role in property development and in flow stability.  

The relationship between the structure and rheology of a polymer is of practical interest for two 

reasons:  

 Firstly, rheological properties are very sensitive to certain aspect of structure and they are 

simpler to use than analytical methods, such as nuclear magnetic resonance.  

http://en.wikipedia.org/wiki/File:Schematic_of_DMA.png
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 Secondly, it is the rheological property that governs the flow behavior of polymers when 

they are processed in the molten state. 

 

4.4 DSC (Differential scanning Calorimetry): 

Thermo analytical technique in which the difference in the amount of heat required to increase the 

temperature of a sample and reference is measured as a function of temperature. 

Various Applications: 

 Fusion and Crystallization events  

 Glass transition temperatures (Tg) 

 Study oxidation 

 Other chemical reactions. 

 

 

5.0 Results and discussion: 

 
Table 1: ABS with Halloysite Batches 

Sl NO. Wt % HNT Wt % ABS 

1. 1 99 

2. 3 97 

3. 4.75 95.25 

 

 
5.2 Table 2: ABS with Cloisite 30B Batches 

Sl NO. Wt % Cloisite 30B  Wt % ABS  

1. 1 99 

2. 3 97 

3. 4.75 95.25 
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5.3 Table 3: Processing Conditions (HAAKE Melt Mix): 

Sl. No. Temperature ()  RPM  Time (min)  

1. 230 60 20  

 
 

RHEOLOGY: 
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DSC (Differential scanning Calorimetry) 

 

 

Graph 1 shows the reheological properties of the ABS with Hallosite and Graph 2 shows the 

reheological properties of the ABS with Cloisite. Graph3 shows the DSC properties of the ABS 

with Hallosite and Graph 4 shows the DSC properties of the ABS with Cloisite. 

6.0 Conclusion:  
The polymer – ceramic composites (ABS with Halloysite, ABS with Cloisite).Were Succesfully 

prepared and the required specimens for the various tests were also prepared as per the ASTM 

standards. DMA (Dynamic Mechanial Analysis is carried on various specimens. With the DMA 

test the material charecterisation was carried out and the visco elastic properties of the composite 

material was evaluated. Using this technique the glass transition temperature was evaluated. 

Rheology tests on various configurations of the polymer specimens prepared are conducted as per 

standard. It was observed that the specimens with 3% Hallosite with Acrylonitrile-co-butadiene-
co-styrene (ABS) showed excellent rehelogical properties over the other types of the specimens 

prepared. DSC (Differential scanning Calorimetry) for various combinations of specimens is 

carried. 
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To,
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ATMECE, Mysuru

Through: HOD - ME

Respected sir,
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I thank college for giving me an opporlunity to attend three Day Faculty Development

Program held at NMAMIT Nitte. With reference to above subject, I hereby request you to

reimburse the expenditures of FDP on Theoretical and Computational Mechanics which I've

attended from l9-01-2017 to2l-01-2017. The expenditures are as listed below.

1. Registration fee - 1000/- Rs

2. Bus to and fro fare - 1130/- Rs

Total 2130/- Rs
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1. Registration fees

2. Bus to and fro fare

Total

1000/-
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Yashwanth N
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Through: HOD - ME

Respected sir,

SUB: Request for Reimbursement of FDP expenditures

With reference to above subject, I hereby request forthe reimbursement of the expenditures

of FDP on "Theoretical and Computational Mechanics" conducted by NMAMIT, Nitte

during t9-01-2017 to 2l-01-2017. The expenditures are as listed below.

l. Registration fees - 1000/-

2. Bus to and fro fare - ll30/'

Total - 2130/-
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Day 2:20-01-2417
Session 5: 9.00 - 10.00

Speaker: Dr. T. Jayraju

Professor & Head, NIEIT, Mysuru

Topics covered: Basics of Fracture Mechanics

In basics of fracture mechanics prof sffessed on Linear Elastic Fracture Mechanics
(LEFM), theory of failure fractures - Stress concentratiorl Griffth starin energy theory,
Irwins plasticity correction, Stress intensity factor, Crack tip plasticity, Irwins modified stress

intensity factor, modes of fracture.

Tea Break: 10.00 - 10.15

Session 6: 10.15 - 1.00

Speaker: Dr. Shashidhar K Kudari
Professor, CVRCE Hyderabad

Topics covered: Non linear fracture mechanics

In the previous session Dr. T. Jayraju explained concepts of fracture mechanics and

also linear elastic fracture mechanics. In this session prof stressed on Non linear fracture
mechanics (Elastic Plastic Fracture Mechanics) - concepts of material deformation and failure
in the context of solid mechanics when cracks are present, Fracture toughness, J integral,
Crack tip opening displacement, Crack tip opening angle, 90" intercept method and some of
applications.

Lunch Break: 1.00 - 2.00

Session 7:2.00 - 3.00

Speaker: Dr. Srinivas Pai P

Professor and DOE,
NMAMIT, Nitte

Topics covered: Applications of vibration signal analysis using ANN.
Prof discussed about his research work on vibration signal analysis using Artificial

Neural Network (AIIIN). Neural network is a simulation and working of human brain.
Properties - generalization, graceful degradation, adoption and learning parallelism. He also
discussed some of case studies regarding neural networks.

Tea Break: 3.00 - 3.15

Session 8:3.15 -4-30
Speaker: Mr.Mahadeva Nagaral

Design Engineer, HAL, Bangalore
Topics covered: Design, selection of materials and testing in an aerospace domain.

Speaker was from industry he explained how the aircrafts will be design, which
material should be select and finally how testing will be done in aerospace industry.
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Day 1:19-01-2017
g'it - q.rst Regisffation and Breakfast

9.1 5- 10.00: Inauguration

Session 1: 10'00 - 11'30

lr."*t, KeYnote address bY
ul'ver--- 

Dr' H SN MurthY'

Professor'IlT' Madras'

Topics covered: u"#';;;oriJ *""nunics and n'.""^*n:j:tional techniques- Problems in

sorid mechani"r, unuiii"a and semi-an"ir,i""r, toors for "ngi'""" 
t"ols for design' Physical

oroblem fo"t'tution' it**""tt"g problem formulation'

' o Solid mechanics

oFailureofacomponentorStructure-Materialfailure,excessivedeformation,
stability issuses' ' r'r^^lioqrinn ( number of

ostrengthofmaterialapproach-Idealizationofstructures,Large

o;?f:HT,ffii;:':Tililll'*oa"r'GoverningEquations'variabres'
o Analytical modeling'

o Numerical modeling' ates: Michell'

Inverse and semi trr.rr"'*.inods--Solution 
in radial coordinates: lvrlcoetr'

Case study: r"r"o"iii'g of an Engineering Problem'

Tea break:11'30-11'45

FDP on Theoretical and Computional mechanics-}0l1

at

NMAMIT, Niffe ' 
Karkala - 514110

Session 2: ll'45 - 1'15

il;;u;t, Dr' H K Rangavittal'

Professor' BMSCE' Bangalore'

ropics;:*:::J,flI;r"i",:#f'3,1#;yy":'"fl.,1":ilprocess' need ror computational

method, r,nit" "r"*"rt 
rrrl"Jilit" "rffi;;;-hplications 

and timitations' direct

",,.""",.'*'*;;iT;[fil;'ffi:;|ffi1*f ll":,$.'E$f :f 'lsuppti"ution
Also exPlatn

Lunch break: 1'15- 2'00
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Session 3: 2.00- 3'15

Speaker; Dr' S N Shridhara"

Professor, KSSE'M' Bangalore

(.'

Topics covered:

ifi :::::f i,l?:Iffi l3Jlo...,,rrasicorcomputationarFruidDvnamics(cFD)'

oComplicationsofCFD-simultaneousflowofheat,masstransfer,phasechange,
chemaical reaction' mechanical movements'

oStepsinvolvedinCFD_Physics-'Modeling..-+Numerics..-+Visualization.
o Uses of CFD- Analysis & Design' Knowledge & exploration'

He also discussed uuo* *uin 3 law or c*'"*ulion i'e'' Mass conservation' Momentum

rug::ff;:'"f;;::H':J':L'ion-GridandStructured'unstructured'
Equationdiscritization_Finitedifferencemethod,Finiteelementmethod.

CFD APPlications

. Vehicleaerod,vnamics

" " 

|' fi*[: :#,{.l*]:i,ii*',*p. u*i,

' Vehicle reaction at different cross winds'

Insession4proferplainedaboutApplicationsofCFDwithsomeofcasestudieson
aerodr namics'
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Day 3: 2l-01-2017

Session 9: 9.00 - t0'00

Speaker: Dr. Govinda Raju

Professor and Head' BMSITM' Bangalore

Topics covered: Fatigue fracture 
- - -^-^r. ,,,nrlr ..n fafisue behavior. He disc,ssed about

Professordiscussedabouthisresearchworkonfatiguebehavior.Hedisctls

material composition, casting and heat treatment, tensile push pull equipmen! load crack

opening disptacemen, rru"t . toughness test, fracture crack growth test and micro-

L

mechanism of fracture'

4.00 - 4.30 : Valedictory sesslon

Session 10: 10.00 -4'00
il;o;., Mr. Shashidhar and Mr Aravind

CYient LTD', Bangalore

Topics covered: Hands on (Ansys work bench 17'1)

Thesepeopleexplainedhowtou,"An,y,workbenchlT'lwithsomeproblems
regarding static, dynamic' thermal and non linear analysis'
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