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PREFACE
We are honored to bring you this collection of articles from the 1st International
Conference on Manufacturing, Material Science & Engineering (ICMMSE - 2019)
which was held in Hyderabad, Telangana, India on 16th & 17th August 2019.
The primary focus of this conference was to bring together academicians, researchers
and scientists for knowledge sharing in various areas of Advanced Manufacturing and
Materials Characterization. The ICMMSE-2019 served as a good platform for the
scientific community where almost 250 participants met to exchange ideas.
During the two days of conference, the researchers presented the most recent findings
in Advanced Manufacturing and Materials characterization as well as established
networking for possible joint researches and collaborations among the participants.
The editors would like to thank the participants who have contributed to the volume
which is a selected collection of 200 papers. Efforts taken by peer reviewers contributed
to improve the quality of papers provided constructive critical comments, improvements
and corrections to the authors are gratefully appreciated. We are very grateful to the
International/National advisory committee, Session Chairs, student volunteers. We also
express our gratitude to every staff of the Department of Mechanical Engineering for
their solid contribution as the conference organizer and the Management of CMR
Institute of Technology for their constant support towards ICMMSE-2019.
Also, we are thankful to all the authors who submitted papers, because of which the
conference became a stay of success. It was the quality of their presentations and their
passion to communicate with the other participants that really made this conference
series a grant success.
Last but not the least, we are thankful for the enormous support of Elsevier Materials
Today: Proceedings and AIP Conference for supporting us in every step of our journey
towards success. Their support was not only the strength but also an inspiration for
organizers.
Dr. B Sridhar Babu
Convener
(ICMMSE-2019)
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Shri Ch. Gopal Reddy
Secretary & Correspondent,
CMRGI.

MESSAGE
I am happy to note that the Department of Mechanical Engineering is organizing the 1st
International conference on Manufacturing and Material science & Engineering
(ICMMSE 2019) during 16th & 17th August at CMR Institute of Technology, Hyderabad.
The purpose of ICMMSE 2019 is to bring together the researchers, scientists,
faculty members and students to discuss the recent trends and future developments in
the area of Manufacturing and materials engineering which is very much relevant to the
present day needs. This would create better awareness among the participants in the
conference, motivating them to go for further research, development and innovations in
advancing the technologies of interest.
It is also a pleasure to note that delegates from academia as well as industry from
different regions are participating in the conference which would ultimately bring a close
relationship between them and there by pave the way for stronger industry-institution.
I wish the conference a grand success.

Secretary & Correspondent
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Dr. M. Janga Reddy
Director,
CMRIT

MESSAGE
I feel delighted to observe the efforts of the department of mechanical engineering the
1st International conference on Manufacturing and Materials science & Engineering
(ICMMSE 2019) during 16th & 17th August at CMR Institute of Technology, Hyderabad.
ICMMSE 2019 will set a platform for academicians, leading engineers,
researchers and students together to exchange and share their knowledge, experiences
and results about all aspects related to manufacturing ,Material science & engineering
and all discuss the practical challenges encountered to solve critical problems.
I would like to express my sincere appreciation to the organizing committee for
their dedicated efforts to materialize the conference. I wish this conference to pave a new
path towards attaining best possible developments that would fulfill the demands of the
fast growing industry.
I wish a conference a grand success.

DIRECTOR
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Dr. B Satyanarayana
Professor & Principal,
CMRIT

MESSAGE
It is a moment of honor and pleasure for me to host International Conference on “1 st
International conference on Manufacturing and Materials science and Engineering
(ICMMSE 2019) during 16-17 August at CMR Institute of Technology, Hyderabad.
Being professionals’ academic pursuits of such kind would enable all global
professionals to summit and discuss various professional activities of Manufacturing
and Materials science and Engineering fields. I am sure ICMMSE-2019 will be a wide
platform for Interactions, Learning and Knowledge for faculty, researchers and students.
I wish you all a grand success.

Dr. B Satyanarayana
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Message-ICMMSE-2019
Prof. J. Paulo Davim
University of Aveiro
Dep. of Mechanical Engineering
Campus Santiago
3810-193 Aveiro Portugal
Email: pdavim@ua.pt

*****
India is a wonderful country with an emerging economy, with a worldwide
importance, where manufacturing, material science and engineering play a
major role. The First International Conference on Manufacturing, Material
Science and Engineering (ICMMSE-2019) organized by CMR Institute of
Technology aims to bring together academicians, scientists, researchers,
engineers, both from academia and industry, to exchange experiences and
research results about all aspects of manufacturing, material science and
engineering. ICMMSE 2019 plays a significant role in inspiring innovations from
fundamentals to technological challenges and applications that are determining
the era of 4th Industrial Revolution - Industry 4.0.
Intelligent manufacturing is expected to be crucial to the Industry 4.0 - which
calls for the concept of digital transformation of the Industries. We can say that
Industry 4.0 has already begun with the use of cloud computing, big data
analysis, cyber-physical systems and the Internet of Things. In the near future,
the recent control approaches and e-manufacturing will modernize the digital
transformation of the manufacturing processes. Some of the innovative topics
that will likely to dominate in the next decade, beyond intelligent manufacturing,
will be virtual manufacturing (including virtual prototyping), computer
simulation, robotics and mechatronics, nanotechnology, smart materials,
advanced computing and micro-electronics, among others.
Finally, I wish to this ICMMSE 2019 Conference a great success. I wish it will be
the first of many to be held in the future by providing strong cooperation between
academia and industry in the area of manufacturing, material science and
engineering.
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Dr. Kaushik Kumar
Associate Professor,
BITS, Mesra.

MESSAGE
It is indeed a matter of great honor to be part of the 1st International Conference
International Conference on Manufacturing, Material Science and Engineering 2019
(ICMMSE-2019) being organized under the aegis of the Department of Mechanical
Engineering, CMR Institute of Technology, Hyderabad. A Conference like this is a noble
endeavor to streamline and enrich the thought process of all the delegates. The
conference aims to bring together leading academicians, scientists, industry personnel,
researchers and research scholars to exchange and share their experiences and
research results about all aspects of manufacturing, material science, and engineering
and also to provide the premier interdisciplinary forum for them to present their latest
research results, ideas, developments, and applications in the theme area.
I feel that ICMMSE 2019 would play a significant role in inspiring breakthrough
innovations from fundamentals to technological challenges and applications that are
shaping the era of Industry 4.0. I strongly believe that this conference will provide tools
and knowledge to overcome significant problems appearing in our industry and society
by identifying innovative ideas and technologies introduced by the participating
academicians, scientists, industry personnel, researchers and research scholars.
I extend my heartiest wishes to the Chief Patron, Patrons, Conference Chair,
Convener, Organizing Secretary, Editorial Board Members, Conference Coordinators,
Advisory Board Members (Both International & National) and all associated people who
have been working for last one year with their complete dedication and efforts to make
this conference a reality. Eventually I express my special thanks and appreciation to all
and wish that ICMMSE becomes a sequel and a benchmark for all forthcoming
conferences in India and abroad.

Dr. Kaushik Kumar
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Dr. B Sridhar Babu
Professor & Dean,
Department of Mechanical Engineering,
CMRIT

MESSAGE
I am delighted that I am the Convener – ICMMSE 2019 and coordinating professional
activities on

Manufacturing , Material science and engineering towards Future

Challenges in the International Conference to be held on 16–17th August 2019 in the
campus.
Professionals from various institutions of national and international repute are
sharing the platform to discuss and deliberate on the field Manufacturing, Material
science and engineering. ICMMSE-2019 will garner the effectiveness of experts in the
field such as the researchers, scientists, faculty, students, technocrats etc. through
their innovative ideas and sharing of knowledge. I am sure that the knowledge of the
latest developments provided in manufacturing and materials engineering would enable
further developments in the arena. I hope this conference would conclude memorably
and productively for all the participants who are looking forward to the technical
outcomes resulting from various papers.
I heartily welcome and extend my best wishes to all the participants and wish the
Conference a grand success with everyone’s coordination.

Dr. B Sridhar Babu
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Dr. T Vishnu Vardhan
Professor & Head,
Organizing Secretary, ICMMSE-2019

MESSAGE
I strongly believe that the Department of Mechanical Engineering at CMRIT never rests
on laurels and strives conscientiously to develop as one of the best centers of academic
excellence in the field of Mechanical Engineering. ICMMSE 2019 provides the forum for
researchers, practitioners to present their innovations, technological advances and
provides a platform for academicians, researchers, engineers and industrialists to
deliberate the latest trends, sustainability, practical challenges encountered and the
solutions implemented. In a nutshell, the conference promises to transcend to a new
and unprecedented level of excellence.
I would like to convey my sincere thanks to the Management, Director, Principal,
Convener, Editorial and Advisory committee members for their constant encouragement
and support in making ICMMSE 2019, a grand success. I would like to express my
appreciation to the organizing committee for their dedicated efforts to materialize the
conference.

Dr. T Vishnu Vardhan

1st International Conference on Manufacturing, Material Science & Engineering (ICMMSE – 2019)

Conference Organizing Committee
Chief Patron:
Shri. Ch. Malla Reddy, Founder Chairman, CMRGI, Hyderabad
Patrons:
Mrs. Ch. Kalpana Reddy, Chair Person, CMRGI, Hyderabad
Shri. Ch. Narasimha Reddy,Vice Chairman,CMRGI,Hyderabad
Shri Ch. Gopal Reddy, Secretary & Correspondent, CMRGI, Hyderabad
Dr. M. Janga Reddy, Director, CMRIT, Hyderabad
Dr. B. Satyanarayana, Principal, CMRIT, Hyderabad
Convener: Dr. B Sridhar Babu, Professor & Head, CMRIT, Hyderabad
Organizing Secretary: Dr. T Vishnu Vardhan, Professor, CMRIT, Hyderabad
Editorial Board:
Prof. Paulo J. Davim, Professor, University of Aveiro,Aveiro, Portugal.
Dr. Kaushik Kumar, Associate Professor, BIT Mesra, Ranchi, India.
Dr. B.Sridhar Babu, Professor, CMR Institute of Technology, Hyderabad.
Advisory Board (International)
Dr. Jaesool Shim, Yeungnam University, South Korea
Dr. Satyanarayana Kokkula, University of South-Eastern Norway, Kongsberg
Dr. Paulo Jorge Da Silva Bartolo, University of Manchester, UK
Dr. Mi-Gyung Cho, Tongmyong University, Busan, South Korea
Dr. Sri Ram Gunda, PCP Labs, Austin, Texas, US
Dr. Jeoung Han Kim, Hanbat national University, South Korea.
Dr. S.V Prabhakar, Yeunagnam University, South Korea.
Dr. A Dasharatha, Akersolutions, Norway
Dr. Sunil Pathak, University Malaysia Pahang, Malaysia
Dr. Ali Sabea Hammood, University of Kufa, Iraq
Dr. Vishal Niranje, Amity University, Dubai
Dr. Berat Barış Buldum, Mersin University, Turkey.

1st International Conference on Manufacturing, Material Science & Engineering (ICMMSE – 2019)

Advisory Board (National)
Dr. I Balasundar, Scientist-F, DMRL, Hyderabad
Dr. Somashekar S Hiremath, IIT Madras
Dr. A. Kumaraswamy, DIAT,Pune
Dr. Bankim Chandra Ray, NIT Rourkela
Dr. B Anjaneya Prasad, JNTUCEH, Hyderabad
Dr. Kaushik Kumar, BIT Mesra, Ranchi
Dr. Srikanth Bontha, NIT Surathkal.
Dr. Narasimhulu Sanke, Osmania University Hyderabad
Dr. Ch. Sridhar Reddy, JNTUHCE,Manthani
Dr. I Srikanth, Advanced System laboratory, RCI, Hyderabad
Dr. Prabhakar Sathujoda, Bennet University
Dr. R. Thundil Karuppa Raj, VIT Vellore
Dr. Srinivasa Prakash Regalla, Professor, BITS Pilani, Hyderabad
Mr. Muthu Kumar.G, Chief -Projects, Volvo Buses India Pvt. Ltd.
Dr.B.DurgaP rasad, Professor, JNTUA, Ananthapur, India
Dr. Ramesh M R, Associate Professor, NIT Surathkal
Dr. Shailaja M, JNTUHCE, Sultanpur
Conference Coordinators:
Dr. S. Sathees Kumar, Professor, CMRIT
Mr. B. Venkatesh, Assistant Professor, CMRIT
Mr. Y. Balram, Assistant Professor, CMRIT
Mr. T. Mahender, Assistant Professor, CMRIT

1st International Conference on Manufacturing, Material Science & Engineering (ICMMSE – 2019)

Registration committee

Hospitality committee

Mr. T Mahender
Mr. K Santhosh Kumar
Mr. Y Balram
Mrs. Harshitha
Mrs. Kalavathi
Mr. Abhinav
Ms. Harika

Mr. S Venu Gopal Rao

Inauguration committee
Dr. S Satees Kumar
Mr. Ch Naveen
Mr. G Venkat Ramana
Mr. Tarun
Ms. Kavya Sri
Ms. Manisha
Ms. Akanksha
Ms. Vinisha

Transportation committee
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

K Thirupati
D Dev Singh
D Upendra Chary
Yashwanth
Vinay
Solai Malai

Mr. K Venkateshwara Rao
Mr. Zaphanaiah
Mr. Satya Narayana
Mr. Ravinder
Mr. Kushal
Mr. Hemanth
Souvenir Committee
Dr. B Sridhar Babu
Dr. T Vishu Vardhan
Mr. T Mahender
Mr. Y Balram
Accommodation committee
Mr. K Tirupati
Mr. B Venkatesh
Mr. D Dev Singh
Mr. M Prabakar
Mr. Shashavali
Mr. Akshay

Finance committee
Mr. M V A Ramakrishna
Mr. Y Balram
Mr. Shashavali

1st International Conference on Manufacturing, Material Science & Engineering (ICMMSE – 2019)

Programme Schedule
Day 1: August 16, 2019
Programme

Time (IST)

Inaugural function

09:30-10:30

High Tea

10:30-10:45

Key Note Address-1

10:45-11:45

Key Note Address-2

11:45-12:45

Lunch Break

12:45-13:30

Session-1

13:30-17:30

Day 2: August 17, 2019
Programme

Time (IST)

Key Note Address-1

09:30-10:30

Key Note Address-2

10:30-11:30

High Tea

11:30-11:45

Session-2

11:45-12:45

Lunch Break

12:45-13:30

Session-2 (cont.)

13:30-15:30

Valedictory function

15:30-16:30
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Session Schedule
Day 1: August 16th, 2019
Session
No.

Seminar
Hall

1-A

158

1-B

152

1-C

1-D

1-E

1-F

231

317

14

333

Sessions Chair

Topic

Paper ID

1. Dr. S Shyam Kumar,
2. Dr. Subbaratnam

Material/Mechanical
Characterization-I

ICMMSE- 020, 066, 075, 105, 115, 128,
130, 137, 144, 175, 178, 232, 254, 262,
264, 306, 396, 404, 413, 471.

1. Dr. Raghu Raja Pandiyan
Kuppusamy,
2. Dr. N S Mohan

Composite Materials-I

ICMMSE-012, 068, 082, 101, 118, 185,
241, 243, 247, 252, 271, 275, 312, 315,
322, 331, 337, 359, 362.

1. Dr. R Raman Goud,
2. Mr. G Venkat Ramana

Nano Materials-I

ICMMSE-013, 037, 040, 053, 061, 096,
176, 182, 266, 317, 366, 391, 506, 540,
541, 542, 448, 489, 491.

1. Dr. G.Harinath gowd
2. Dr. D.S.Robinson Smart

Design/Finite Element
Analysis-I

ICMMSE-035, 080, 087, 120, 148, 151,
170, 204, 249, 305, 324, 334, 375, 383,
402, 494, 496, 562, 570, 592, 354, 352,

1. Dr. Venkata Ramana
2. Dr. B Vijay Kumar

Advanced
manufacturing/Material
Joining Processing-I

1. Dr. Sri Ramulu
2. Dr. M A Baig

Thermal Applications in
Manufacturing-I

ICMMSE-001, 017, 030, 091, 092, 099,
140, 168, 174, 210, 230, 236, 268,
279,078, 288, 302, 311, 327, 394, 418,
470, 473, 475.
ICMMSE-014, 052, 069, 117, 131, 201,
256, 309, 372, 428, 465, 502, 513, 525,
572, 580, 584, 428, 616, 594.

Day 2: August 17th, 2019
Session
No.

2-A

Seminar
Hall

Sessions chair

Topic

Paper ID

1. Dr. S Shyam Kumar
2. Dr. Subbaratnam

Material/Mechanical
Characterization -II

ICMMSE-431, 155, 432, 433, 437,
485, 516, 538, 544, 546, 558, 567, 586,
576, 437, 568, 612, 190, 559

Composite Materials-II

ICMMSE-200, 369, 397, 498, 508, 534,
560, 582, 055, 596, 498, 536, 554, 277,
628, 238, 285, 652,

158

2-B

14

1. Dr. K Chandra shekar
2. Dr. Raghu Raja
Pandiyan Kuppusamy

2-C

231

1. Dr. G.Harinath gowd
2. Dr. D.S.Robinson Smart

Design/Finite Element
Analysis-II

ICMMSE-220,416, 450, 483, 643, 077,
627, 660, 666

1. Dr. Venkata Ramana
2. Dr. B Vijay Kumar

Advanced
manufacturing/Material
Joining Processing-II

ICMMSE-443, 458, 468, 480, 504, 511,
521, 532, 409, 273, 550, 245, 548, 578,
222, 638, 288, 647, 608, 044, 057, 059,
099, 100, 300.

1. Dr. S Deva Prasad
2. Dr. R Raman Goud

Industrial Automation-I

ICMMSE-054, 102, 388, 411, 523, 588,
664, 668

1. Dr. Sri Ramulu
2. Dr. Ali Baig

Thermal Applications in
Manufacturing-II

ICMMSE-562, 563, 580, 601, 606

2-D

152

2-E

317

2-F

333
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Paper Titles
S.
No

PAPER ID

1

ICMMSE-001

2

ICMMSE-012

3

ICMMSE-013

Tensile Loading Characteristics Of Boron Nitride
Nanosheets: A Molecular Dynamics Study

V. Vijayaraghavan, L. Zhang

4

ICMMSE-014

Experimental Analysis Of Heat Transfer Enhancement In
Different Dimpled Geometries Under Natural And Forced
Convection

Sardar Ali

5

ICMMSE-017

Experimental And Parametric Studies Of Friction Stir
Welding On Aluminum Alloys

Bazani Shaik, G. Harinath
Gowd, B. Durga Prasad

6

ICMMSE-020

Al Composition And Alxinygazn Layer Thickness
Dependent New Analytical Model For I-V Characteristics
Of Alxinygazn/Gan Hemts

Kavita Thorat Upadhyaya,
Manju K. Chattopadhyay

7

ICMMSE-030

External Force Assisted Electro Discharge Machining Of
Ss 316

Adhikary S, Samanta A K, Maiti
S, Khan S, Mukhopadhyay P

8

ICMMSE-035

The Effect Of Uncertain Elastic Modulus On Eigenvalue
In The Free Vibration Of A Functionally Graded Plate

Ta Duy Hien

9

ICMMSE-037

Modeling And Optimization Of Surface Roughness In
End Milling Of Graphene/Epoxy Nanocomposite

R. K. Thakur, K. K. Singh and
Dheeraj Sharma

10

ICMMSE-040

Effect Of The Mechanical Properties On Polymer Hybrid
Nano Composites Reinforced In Epoxy

Dr. Naveen Kumar. G, Suresh
Kumar. C

11

ICMMSE-052

Analysis Of Film Cooling Effectiveness Using
Computational Approach

Anuj Minj, Kaushik Kumar and
Apurba kumar Roy

12

ICMMSE-053

Design And Fabrication Of Quad Copter With
Rechargeable Solar Power Source

Chikesh Ranjan,
Shahid.J.Akhtar and Piyush
Kumar

13

ICMMSE-054

An Efficient Drug Warehouse Operations: An Application
Of 5s

Anuj Dixit, Srikanta Routroy,
and Sunil Kumar Dubey

14

ICMMSE-055

Experimental Development Of Frp Pultrusion Moulds

Devsingh, Naga sai, B Sridhar
Babu, T Vishnu Vardhan

15

ICMMSE-057

Optimization Of Parameters In Abrasive Water Jet
Machining Of Glass Reinforced Aluminium

V.Naveen Reddy, B.Venkatesh

16

ICMMSE-059

Multi-Response Optimization Of Pulse Tig Welding
Process Parameters Of Ss304 And Monel 400 Using Grey
Relational Analysis

Sriramoju Avinash,
Y Balram, B Sridhar Babu, T
Vishnu Vardhan

17

ICMMSE-061

Effect Of Nano Silica On Properties And Durability In
Cement

G Reddy Babau, N V Ramana, T
Naresh Kumar, K Visesh Kumar

18

ICMMSE-066

Enantiospecific Upc2 Sfc-Ms Method For Separation And
Quantification Of R & S-Eliglustat Tartrate In Presence
Of Its Stereo Isomers And Degradation Impurities

Umamaheshwar Puppala

19

ICMMSE-068

Debonding Characteristics Of Adhesively Bonded
Carbon-Epoxy Composite Laminates

Raghu Raja Pandiyan
Kuppusamy

20

ICMMSE-069

Forced Convection Heat Transfer In A Twin Cylinder
System Under Static Condition Using Computational
Approach

Sumit Chandra, Kaushik
Kumar and Apurba Kumar Roy

PAPER TITLE
The Impact Of Cutting Speed And Depth Of Cut On
Cutting Force During Turning Of Austempered Ductile
Iron
Flexural Strength And Inter Laminar Shear Strength Of
Carbon Fabric And Silk Satin Fabric Reinforced Hybrid
Composites

AUTHORS
Prashant Parhad, Vinayak
Dakre, Ajay Likhite , Jatin Bhatt
P. Madhavi, G. Yadagiri, A.
Naveen , M.Shravan, A. Rav, K.
Chandra Shekar
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21

ICMMSE-075

A Compartive Study Of Characterization And Water
Obsorption Behavior Of Polyester Composites With
Inorganic And Organic Fibers

Debasmita Mishra, Sabyasachi
Mohaapatra, Alok Satapathy

22

ICMMSE-077

Numerical Analysis On The Indentation Behaviour Of Ti6al-4v Alloy

Sridhar Babu B, Srikanth, T
Vishnu Vardhan

23

ICMMSE-078

24

ICMMSE-080

25

ICMMSE-082

Solid Particle Erosion Wear Behavior Of Rubber Wood
Particulate Reinforced Epoxy Composite

Ved Prakash, Tanusree Bera,
Subhrajit Pradhan, Samir
Kumar Acharya

26

ICMMSE-087

Analysis Of Isotropic Rectangular Plate Resting On NonUniform Elastic Foundation Using Ritz Approach.

Ta Duy Hien, Bui Thanh Quang

27

ICMMSE-091

Automatic Recognition Of Geometrical Dimensioning
And Tolerances From A Step File

V.Naga Malleswari

28

ICMMSE-092

Experimental Investigation Of Magnetorheological
Finishing On Copper Alloy

Akash More and Rahul
Chanmanwar

29

ICMMSE-096

Performance Evaluation Of Elecrospun Nanofibrous
Mats Of Polylactic Acid (Pla)/ Poly (E-Caprolactone) (Pcl)
Blends

Deepika Sharma

30

ICMMSE-099

Thermal Stress Analysis Of Aisi 316 Stainless Steels
Weldmets In Tig And Pulse Tig Welding Process

Y Balram, Preethi, B Sridhar
Babu, T Vishnu Vardhan

31

ICMMSE-100

Effect Of Filler Metals On Weld Strength Of Dissimilar
Pulse Gta Monel 400 And Aisi 304 Weldments

Yelamasetti Balram, K Sravan,
B Sridhar Babu, T Vishnu
Vardhan

32

ICMMSE-101

Friction Hysteresis And Subsequent Wear Mechanism Of
Clay-Based Phenolic Composites Under Cyclic Load

Debarghya Saha, Bhabani K.
Satapathya

33

ICMMSE-102

Overall Equipment Effectiveness Analysis And
Improvement Of The Selected Company

Abrar Ahmed and U.V. Pise

34

ICMMSE-105

Effect Of Load On The Tribo-Performance Of 23-8n Valve
Steel Against Ggg-60 Seat Material

Umair Ashraf, S. Shahid
Saleem, M.F. Wani, M. Jebran
Khan

35

ICMMSE-115

36

ICMMSE-117

37

ICMMSE-118

38

Optimization Of Surface Roughness And Delamination
Factor In End Milling Of Graphene Modified Gfrp Using
Response Surface Methodology
Design And Analysis Of Gearbox Cover With Aluminum
Boron Composite And Characterization Of Mechanical
Properties On Specimen

R. K. Thakur, Dheeraj Sharma,
K. K. Singh
B. Mohammed Baba Rizwan,
Dr.M.Paul Daniel, D.V.V.Pavan

Experimental Taguchi Approach On Mechanical
Properties Of Aluminum 8011 Alloy Sheet Under
Uniaxial Tensile Tests
Experimental Investigation And Optimization Of Process
Parameters Of Hybrid Wick Heat Pipe Using Response
Surface Methodology With Historical Data Design
Study Of Mechanical And Abrasive Wear
Properties Of Lantana Camara Particulate
Reinforced Epoxy Composite

B.Ch.Nookaraju and
Mohammed Sohail,
R.Karthikeyan
Subhrajit Pradhan, Amit
Rajkonwar
,Sameer Kumar Acharya

ICMMSE-120

Design, Simulation, And Fabrication Of Steering System
For A Go Kart Vehicle

P.Abhiteja, K.Sai Krishna,
K.Santhosh Kumar

39

ICMMSE-128

Study Of Band Gap Engineering In Graphene Based
Electrode Materials By Density Functional Calculations:
A Search For High Performance Graphene Based Devices

K Vagdevi, V Radhika Devi, K.
Venkateswara Rao

40

ICMMSE-130

Experimental Investigation Of Residual Stresses In A
Diecasted Aluminium Flywheel

41

ICMMSE-131

Thermal Analysis And Optimization Of Engine Cylinder
Fins By Varying Geometry And Material

MaheshReddy Dandu

Yalagandala Akshay
Kumar,Dr.Shaik Shafee,
Barmavatu Praveen
D. Srinivas, M. Harishwar, P.
Naga Durga Prasad, J. Sai
Kiran, M. Lokesh Reddy,N.
Harshith

1st International Conference on Manufacturing, Material Science & Engineering (ICMMSE – 2019)

42

ICMMSE-137

Micro Carbon Fiber Based Concrete As A Strain-Damage
Sensing Material

Arvind Kumar Cholkera,
Manzoor Ahmad Tantray

43

ICMMSE-140

Optimization Of Process Parameters On Friction Stir
Welding Of Polycarbonate And Aa6061

44

ICMMSE-144

Effect Of Counter-Face Material On The Tribological
Characteristics Of Uhmw Polyethylene Under Synovial
Fluid Lubrication

45

ICMMSE-148

Influence Of Salt And Flaps Arrangement On The
Performance Of Modified Darrieus Wind Turbine

46

ICMMSE-151

Fabrication And Finite Element Analysis Of Front Wheel
Hub

Prof. Govind Waghmare,
Rushabh Vishwanath Kori

47

ICMMSE-155

Study Of Effect Of Carbide Density On Surface
Roughness And Wear Rate Of H21 Tool Steel

D. N. Korade , K. V. Ramana, K.
R. Jagtap

48

ICMMSE-168

49

ICMMSE-170

50

ICMMSE-174

51

P. V. Chandra Sekhara Rao, E
Mounika, M Vidyasree, B
Sanjana
Omar Hussain, Babar Ahmad,
Shahid Saleem, M Jebran Khan
and M F Wani
P S V V Srihari, P S V V S
Narayana, b, K Lakshman Rao,
Durga Venkatesh J, P Rajesh

Optimization Of Welding Parameters For Friction Stir
Spot Welding Of Aa6062 With Similar And Dissimilar
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Paper ID: ICMMSE-001

The Impact of Cutting Speed and Depth of Cut on Cutting Force during Turning of
Austempered Ductile Iron
Prashant Parhad1*, Vinayak Dakre2, Ajay Likhite3, Jatin Bhatt3
1

Department of Mechanical Engineering, Kavikulguru Institute of Technology and Science, Ramtek, India
2,3
Department of Metallurgy and Materials Engineering,Visvesvaraya National Institute of Technology, Nagpur, India

Abstract
Machining has been a foremost part of manufacturing till date. Austempered Ductile Iron (ADI) is a comparatively new alloy to
the industries and it is often conveyed that ADIs are a difficult material for machining. This article concentrates primarily on
research of machinability on turning of austempered ductile iron. Ductile Iron (DI) has been austempered for various durations at
250 °C and the austempering process window was established by examining the microstructure. The material has been
characterized with microstructural characteristics through optical microscopy, SEM and XRD. In order to explore the impact of
cutting parameters, namely the depth of cutting and cutting speed, the samples were turned within the process window with the
help of a TiAlN-coated tungsten carbide insert. The objective of present investigation on ADI machining is to study the impact of
these cutting parameters on required cutting forces throughout the turning. The observed behavior of the machinability was
investigated with the microstructural analysis and a structural-property co-relation was established. The magnitude of radial force
was disclosed to be greater at all cutting speeds during turning operation for different austempering times. Based on the findings,
the magnitude of cutting forces for ADI processing is considerably reduced by choosing a greater cutting speed and a larger
cutting depth. The best machining response in terms of cutting forces was achieved towards the start of the process window for
all cutting speed and depth of the cut.
Keywords: Austempering; Machining; Cutting speed; Cutting force

Paper ID: ICMMSE-012

Flexural Strength and Inter Laminar Shear Strength of Carbon Fabric and Silk Satin
Fabric Reinforced Hybrid Composites
P. Madhavi1, G. Yadagiri1, A. Naveen1 , M.Shravan1 , A. Ravi1 , K. Chandra Shekar1
1

Department of Mechanical Engineering, Vignan Institute of Technology and Science, Deshmukhi, Hyderabad- 508 284,India

Abstract
Polymer composite materials strengthened with artificial fibres such as carbon, aramid and glass provide more advantages of high
strength, high stiffness and low in weight, due to these advantages polymer composite materials are used in varieties of
applications. Flexural strength (FS) and inter-laminar shear strength (ILSS) are the most important properties of laminated hybrid
composite. In this work, the effect of fibre stacking orientation/sequence on the flexural strength, and inter-laminar shear strength
of hybrid composites, carbon fabric and silk satin fabric has been investigated experimentally. SEM evaluation has been carried
out to analyse the failure mechanism of composites. The laminate is prepared by hand lay-up technique with carbon fabric as
reinforcement, epoxy resin as the matrix system and different weight ratios of silk satin fabric (2, 4, 6 & 8 wt. %). The
preparation and the testing of the specimen were carried out as per the ASTM standards. The results show that the interlaminar
shear strength (ILSS) & flexural strength (FS) values are significantly greater for carbon fibre reinforced composite as compared
to hybrid composite (carbon fabric & silk fabric).
Keywords: hybrid composites; interlaminar shear strength; flexural strength; scanning electron microscopy
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Tensile Loading Characteristics of Boron Nitride Nanosheets: A Molecular Dynamics
Study
V. Vijayaraghavan1* , L. Zhang1
1

Laboratory for Precision and Nano Processing Technologies, School of Mechanical and Manufacturing Engineering, The University of New South Wales, NSW
2052, Australia

Abstract
The mechanical properties of boron nitride nanosheets (BNNS) is investigated in this study using molecular dynamics simulation
technique. Systematic investigations are conducted in this study to determine the effect of sheet geometry, defect concentration,
defect location on tensile loading characteristics of BNNS. The studies show that the tensile loading characteristics of BNNS do
not vary markedly by changing the length of the nanosheet. It was also found that while the concentration of defects reduces the
tensile loading resistance significantly, the extent of reduction depends on the placement of defects.
Keywords: Boron nitride nanosheet; Molecular dynamics; Thickness; Mechanical strength
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Experimental Analysis of Heat Transfer Enhancement In Different Dimpled Geometries
Under Natural And Forced Convection
Shaik Sardar Ali1*, S.M. Jameel Basha2, B. Durga Prasad3
1
Research Scholar,JNTUA,Ananthapuramu.
Department of Mechanical Engineering, SRIT , Anantapuramu.
3
Department of Mechanical Engineering, JNTUA , Anantapuramu.
2

Abstract
Heat transfer is energy in transit due to difference in temperature. The rate of heat transfer increases with the increment of
temperature or by increment in surface area. The objective of this work is to study experimentally the heat transfer augmentation
through different geometries of dimpled surfaces. In this work rectangular plates of different materials (like mild steel,
aluminum) with different dimpled geometries (like square, and circular) for in-line arrangements are studied under natural and
forced convection. The various parameters considered for study are Nusselt number, heat transfer coefficient and heat transfer
rate. It is observed that the heat transfer coefficient and the rate of heat transfer increases for various dimpled surfaces as
compared to flat surfaces. It is seen that the rate of heat transfer is maximum for square shaped dimples than circular dimples
under forced convection.
Keywords: Dimples, Nusselt’s number, Heat transfer augmentation, forced convection.
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Experimental and parametric studies with Friction Stir Welding on Aluminium Alloys
Bazani Shaik1, G. Harinath Gowd2, B. Durga Prasad1
1

Dept. of Mechanical Engineering, Jawaharlal Nehru Technological University, Ananthapuramu, A.P-515002
2
Dept. of Mechanical Engineering, Madanapalle Institute of technology and science, Madanapalle A.P-517325

Abstract
Today the manufacturing advanced process in Friction stir welding process (FSW) are widely used for various industries like
aerospace industries, automotive, etc. The process has high quality well fine grain size and lower power consumption of
maintenance is low of joinings weld has a large design is done in all directions easy to operate and free pollution of environment
and having alloys of aluminum with welds of free defects for finding the factors of different mechanical properties of welding
processes because of cleanliness, accurate results, prompt expansion of FSW process with factors of tool rotational speed,
welding speed, tilt angle, and the quality optimum values shows the development for the industries to run smooth with current
research and technologies incorporated. The FSW process mainly interferes with the design of the tool plays a major role in the
quality of welding with frictional heating done with a square tool for the experimental design planned as per the literature. The
selection of material is also creative nature of aluminum alloys Al7075T651 and Al6082T651 for examining the different factors
of tool rotational speed, welding speed, tilt angle for the quality of welding and by using design expert on responses of tensile
strength, impact strength, elongation using response surface methodology (RSM).This research mainly useful for the process
parameters effects and interactions of different models for quality of welding for the aerospace and automotive industrial
applications.
Keywords: Aerospace industries, Automotive industries, Friction stir welding, Aluminium Alloys, RSM
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Al Composition and AlxInyGazN Layer Thickness DependentNew Analytical Model for IV Characteristics ofAlxInyGazN/GaN HEMTs
Kavita Thorat Upadhyay1,2*, Manju K. Chattopadhyay3
1
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2
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3
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Abstract
We introduce a new analytical expression for high sheet carrier concentration (ns) and drain current (ID) of
AlxInyGazN/GaNHEMTs. Our new model has neither interpolation function nor fitting parameters. With the help of linear
Vegard’s law,structural and electronics properties of quaternary AlInGaN alloy are obtained. Our results have good match with
experimentalresults available in literature.
Keywords: HEMT; AlInGaN; Quaternary Alloy
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Paper ID: ICMMSE-030

External Force Assisted Electro Discharge Machining of SS 316
Adhikary S1, Samanta A K1 , Maiti S1, Khan S1, Mukhopadhyay P1*
1

Mechanical Engineering Department, Haldia Institute of Technology, West Bengal

Abstract
Hybrid micro electro discharge machining came into the scenario of micro machining due to the need of more rapid machining
process with improved efficiency of non-conventional machining process. Electro Discharge Machining is a kind of non
conventional machining specially used for drilling the holes of required dimensions aspect ratio. Earlier, Vibration assisted EDM
had came into existence to improve the efficiency such as increase in the material removal rate, reduction in the tool wear rate,
decrease in the overcut of surface of machined workpiece. But this technique of vibration assisted EDM process did not proved to
be successful due to some disadvantages like increase in tool wear for low melting and comparatively softer tool material. Also
vibration of workpiece material affects the circularity of holes produced by EDM process. There always exist a need for more
advanced hybrid process to improve the overall machining efficiency specially circular shape and radial overcut. Magnetic field
assisted EDM reduced crater diameter by 80% and increased the MRR [1]. Pulse On Time, Pulse Off Time, Gap Current were
used as machining parameters to investigate the effects on MRR and Surface Roughness of AISI 4140 [2]. In this paper, a
magnetic field force assisted EDM process has been carried out with tungsten carbide tool of 5 mm tip diameter and SS 316
workpiece of 1.6mm diameter. Measured performance characteristics like material removal rate, tool wear rate represented
satisfactory results with magnetic field assisted Electro Discharge Machining process. The effects on MRR, TWR and Overcut of
SS 316 plate have been analyzed by the related software. It has been found that shape of holes are almost circular with magnetic
field assisted EDM than conventional EDM process. Also, machining time is reduced to a certain extent with this new technique
of hybridisation.
Keywords: Magnetic Field, EDM, Hybridisation

Paper ID: ICMMSE-035

The Effect of Uncertain Elastic Modulus on Eigenvalue in the Free Vibration of A
Functionally Graded Plate
Ta Duy Hien1,2*
1

2

Department of Civil Engineering, University of Transport and Communications, Ha Noi, Vietnam
Research and Application center for technology in Civil Engineering (RACE), University of Transport and Communications, Ha Noi, Vietnam

Abstract
This research deal with investigation of eigenvalue in stochastic free vibration problem of functionally graded (FG) plates
involving uncertain elastic modulus. The governing equations of FG plate are derived using classical plate theory. The stochastic
isogeometric analysis is established using the standard isogeometric analysis in conjugation with perturbation technique. An
uncertain elastic modulus is hypothesized to be Gaussian random field. The result predicted by present method is validated with
Monte Carlo simulation show good agreement. The effect of uncertain elastic modulus on variability in the eigenvalue of free
vibration of plate is significant.
Keywords: SIGA, Gaussian random field, FG Plate, Free vibration;
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Modeling and Optimization of Surface Roughness in End Milling of Graphene/Epoxy
Nanocomposite
R. K. Thakur1, K. K. Singh1, Dheeraj Sharma1
1

Department of Mechanical Engineering, Indian Institute of Technology (ISM), Dhanbad-826004, India

Abstract
Epoxy resin finds its application in various sectors like marine, automotive, aerospace, construction and structures due to their
better thermal stability and mechanical properties. Addition of graphene into epoxy improves the chemical and physical
properties at small loading condition which depends on the dispersion of graphene into epoxy. In the present investigation, end
milling operation is executed on graphene/epoxy nanocomposite by varying the parameters like spindle speed (500-1500 Rpm),
feed rate (50-100 mm/min) and graphene weight percentage (0.0-0.2) to investigate and optimize the surface roughness by using
statistical analysis. Results show that weight percentage of graphene is the dominating factor followed by spindle speed and feed
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rate. Surface roughness decreases with increase in spindle speed and weight percentage of graphene while increases with increase
in feed rate. Optimal surface roughness is achieved at high spindle speed (1500 Rpm), low feed rate (50 mm/min) and high
weight percentage of graphene (0.2).

Paper ID: ICMMSE-040

Effect of The Mechanical Properties on Polymer Hybrid Nano Composites Reinforced In Epoxy
Naveen Kumar. G1, Suresh Kumar. C1
1

Mechanical Engineering Department, Institute of Aeronautical Engineering, Dundigal, Hyderabad-500043, India.

Abstract
In the present investigation we report the behaviour of polymer hybrid nanocomposites, which are vastly liquify nanoparticles are
using as chemical reduction method. The need to purse an environmentally safer future has promoted the researchers to look
beyond the polymer based composite materials. In this paper, we mainly discuss about the mechanical properties of various
composition materials by dissimilar weight percentage (wt.%). The mechanical properties such as tensile strength, impact
strength and flexural strengths are investigated with variants in the nanocomposites to assess the influence of nanoparticles. This
new family of materials improve the mechanical properties obtained filler level and shows better strength parameters of the
materials. Based on the obtained results, it is conceivable to conclude that the polymer hybrid nanocomposite material specimen
displays the comparable to mechanical properties that are the requirement of material. Mechanical properties were raised due to
their even particle dispersal and chemical bonding between epoxy and nanoparticles. After combination these nanoparticles
change into fascinatingly harder into the epoxy resin.
Keywords: Hybrid nanocomposite, Epoxy, Graphite, Wollastonite, Mechanical Properties.
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Analysis of Film Cooling Effectiveness Using Computational Approach
Anuj Minj1 ,Kaushik Kumar1, Apurba kumar Roy1
1

Department of Mechanical Engineering, Birla institute of Technology, Mesra

Abstract
Gas turbine operates at high fluid temperatures and it may damage gas turbine rotor and stator blades. To prevent failure of those
blades due to excessive operating temperatures, a specific cooling method known as film cooling can be used during designing of
those blades. To have a balance between large heating and excessive cooling of the blades, an optimum cooling technique has
been proposed. To obtain cooling effectiveness of the blades, computational analysis has been carried out for this purpose.
Variation of cooling effectiveness due to formation of a coolant film over the blade surface, has been computed along the
downstream of cooling holes. The numerical model has been well validated with existing experimental literature. The present
study compares cooling effectiveness over a range of blowing ratios (M). ANSYS FLUENT solver has been utilized for the
numerical analysis using the K-𝛆 standard turbulence model with enhanced wall function. Computational results showed that the
effectiveness improves up to a certain value with increase in blowing ratios. Further increase in blowing ratios, the effective
cooling performance decreases due to coolant jet lift off and intermixing of coolant and mainstream fluid flow. The best cooling
performance were obtained with blowing ratio (M) = 1.00.
Keywords:Film cooling effectiveness, oblique injection, K-𝛆 turbulence model, weighted average, total temperature.
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Design and Fabrication of Quad copter with Rechargeable Solar Power Source
Chikesh Ranjan1, Shahid.J.Akhtar1, Piyush Kumar2
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2
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Abstract
In this paper we discuss a quad-copter system as an extremely maneuverable and versatile platform for many applications
especially surveillance and aerial photography which can be used to monitor and survey important areas as well as areas which
are normally very difficult to access or dangerous locations. We present our design of a quad-copter system employing an
ardupilot mega 2.6 chip with an RF transmitter with several live control forms available as well as mission planner for autopilot
control. At the end of our paper we should end up with good understanding of multi-rotor crafts, why they are better for smaller
sized drones and how to build a quad and operate it as well as RF communication. Quad-copter design and simulation is done by
CATIA V5R20.
Keywords: In-house cooking, absorber, parabolic disc, Steam jacketed utensil, solar energy
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An Efficient Drug Warehouse Operations: An Application of 5S
Anuj Dixit1, Srikanta Routroy1, Sunil Kumar Dubey1
1

Department of Mechanical Engineering, Birla Institute of Technology and Science, Pilani, India

Abstract
The Government Supported Drug Warehouse (GSDW) is a key member in the generic drug distribution in India. This article
deals with the implementation of lean tool 5S in GSDW to make the warehousing practices more efficient and agile. The GSDW
stores government approved medical supplies such as generic drugs, syringes, gloves, sutures, etc. which are supplied to different
consumption points i.e. Primary Healthcare Center (PHCs), Community Healthcare Center (CHCs) and District Hospitals (DHs).
It was observed in our study that the scientific housekeeping has not been adopted in GSDW and it has resulted in low space
utilization, unnecessary movements, unclean work area, medical supplies with high flow time and other wastes. Therefore, it was
suggested to adopt 5S tool in GSDW to reduce waste, improve the productivity, enhance quality, increase utilization and promote
safety work environment. The changes need to be made in the housekeeping operations of GSDW in terms of sorting, set in
order, shine, standardize and sustain were suggested for the implementation of 5S in GSDW.
Keywords: 5S, Warehouse Housekeeping Operations, Space Utilization, Productivity Enhancement, Waste Reduction
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Experimental Development of FRP pultrusion Moulds
D Dev Singh1, Naga Sai Ranganayakulua A1*
1

Department of Mechanical engineering CMR institute of technology, Hyderabad, India.

Abstract
The present project work comprises of setting up of design & optimization of the pultrusion molds by using some technical
support like computer numerical control (CNC) machining and Computer Simulation. And also, some of the Mechanical and
Manufacture software like, Mould design software is Creo parametric & simulation 4.0 (Pro-E), CNC – programming and
simulation of machining process by the software Del-CAM Power Mill 9.0 pro. The research carried out of the influence of the
mold parameters on the end product quality this would help in established standards in pultrusion mold design and focuses on the
commercial viability study of process
Keywords: Pultrusion Machine; Fiber-Reinforced Polymer (FRP); Mold/Die; CNC- Program & Simulation; Creo Parametric & Simulator 4.0
(Pro-E).
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Optimization Of Parameters In Abrasive Water Jet Machining f Glass Laminate
Aluminium Reinforced Epoxy(GLARE)
V.Naveen Reddya1, B.Venkatesh1*
1

Department of Mechanical engineering CMR institute of technology, Hyderabad, India.

Abstract
The aim of the Current study is to optimize the parameters of AWJM (Abrasive water jet machine) while machining of GLARE
composites. The machining of Fiber metal laminates quite difficult to without damage in traditional machining process. To defeat
this problem advanced manufacturing process AWJM was employed. In present study conducting the drilling operation on
GLARE under different conditions of input parameters such as Standoff distance, Traverse rate, Abrasive mass flow rate, water
jet pressure. Response surface methodology technique ANOVA (Analysis of variance) was employed to measure the impact of
input parameters on response variables such as delamination and surface roughness.
Keywords: GLARE, Delamination, Abrasive water jet drilling, ANOVA, Microscope
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Multi-Response Optimization of Pulse TIG Welding Process Parameters of Welds AISI 304
and Monel 400 Using Grey Relational Analysis
Sriramoju AVinash1, Yelamasetti Balram1* , B Sridhar Babu1, G Venkatramana1
1

Department of Mechanical Engineering, CMR Institute of Technology, Medchal, Hyderbad-501401, India.

Abstract
In this paper, PCGTA welding process was used for joining of two dissimilar plates, steel grade 304 and Monel 400, by
employing ERNiCrMo-3 as filler. Taguchi method was employed for designing and analyzing experimental results for improving
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the welding quality characteristics. For designing of process parameters an L-9 orthogonal array is used for optimizing the

mechanical properties and heat affected region of base metals. The GRA has been performed for optimization of
factors by considering multi-response variables simultaneously. Analysis of variance has also been performed to
perceive the significance effect of the parameters on welding characteristics of the weldments.
Keywords:PCGTAW; Dissimilar Weldments; Taguchi Method; GRA; ANOVA.
Paper ID: ICMMSE-061

Effect of Nanosilica On Properties And Durability In Cement
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Abstract
This research presents the effect of Nanosilica (NS) on fresh and hardened properties and durability in different physical and
chemical environment in cement. Experimental results indicated that NS (40 nm), significantly improved compressive, flexural
strength when compared to that of cement mortar without NS. The setting process was accelerated due to presence of NS in
cement. The performance of NS in cement mortar in physical and chemical environment was much better when compared to
cement mortar without NS in durability. M5 (90% cement + 10% NS) mix specimens was attributed the best performance in
strength and durability. The influence of NS in cement on fresh and hardened properties and durability in different physical and
chemical environment were analysed using Scanning Electron microscope (SEM) and X- ray diffraction (XRD).
Keywords:Nanosilica, cement, Durability, Setting time, Compressive strength
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Umamaheshwar Puppala1,2, Koduri S V Srinivas1, K Venkateshwara Reddy3*, Muralidharan Kaliyaperumal1,
Srinivasa Rao Pakalapati1
1

Analytical Research and Development Laboratory, GVK Biosciences Private Limited,No-28A, IDA Nacharam, Hyderabad 500076, India
2
Department of Chemistry, JNTU Hyderabad, Kukatpally, Hyderabad 500072, India
3
CMR Engineering College, Affiliated to JNTU Hyderabad, Kandlakoya, Hyderabad 501401, India

Abstract
Eliglustat Tartrate is an oral inhibitor of glucosylceramide synthase used in the therapy of Gaucher’s disease. This drug is
administered as enantio-specific trans-(R,R) isomer and there is a possibility to have three more potential stereo isomers due to
two chiral centres and owing to the toxicological difference between stereoisomers chiral method with high sensitivity is required
to detect low level contaminations. A method for enantiomeric separation and quantification of trans-(R,R) Eliglustat tartrate in
presence of other isomers trans-(S,S)Eliglustat, cis-(R,S)Eliglustat , cis-(S,R) Eliglustat was developed and validated using ultrahigh performance supercritical fluid chromatography with tandem mass spectrometry (UPC2 SFC-MS) which is termed as an
green chromatographic technique. Chiral separation was developed using Chiralcel OX-3(4.6*150mm) 3µm column which has 4
chloro,3 methyl phenyl carbamate as chiral selector, with a flow rate of 3g/min using CO2 and 0.5% diethyl amine in ethanol :
methanol (1:1) as a co-solvent. The effects of chiral additives, gradient conditions and content of organic modifier on the
enantioseparation were investigated. The method has good linearity with concentration ranges from 0.25 to 7.5 µg mL−1.The
detection limit was 0.08µg mL−1 and quantification limit was 0.25µg mL−1. Forced degradation studies were performed and all
the degradation impurities were well separated from product peak, the molecular weight of the impurities were identified by
using UPC2 -Mass spectrometer. The method was validated according to ICH guidelines with respect to linearity, accuracy,
precision, LOQ, LOD and robustness.
Keywords: Eliglustat tartrate (EGT), UPC2 SFC-MS, Chiral separation, Validation
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Debonding Characteristics of Adhesively Bonded Carbon-Epoxy Composite Laminates
Raghu Raja Pandiyan Kuppusamy1
1
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Abstract
Adhesive bonding through co-curing of composite parts becomes more practical in higher end applications such as aerospace
industries. These bonding technologies avoid mechanical fasteners, stress concentrating cut-outs and offers flexibility in
designing complex geometries to simpler units. The strength of the adhesive joining is characterized using fracture toughness
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values obtained from the failure analyses. In this work, the debonding characteristics of FM 300 epoxy adhesive between 5HS
carbon fiber reinforcements and RTM6 resin RTM moulded composite laminates were determined experimentally by mode I,
double cantilever beam test (DCB). The mode of crack propagation was observed and the fracture toughness of the adhesive
bonding between the laminates was evaluated using load-displacement curves of DCB tests. The influences of laminate surface
contaminations on the bonding characteristics were also examined. From the results, it was seen tortuous crack propagation and a
non-linear fracture toughness values was obtained to the contaminated laminate joints moulded without peel plies. Moreover, the
adhesive bond peeled out easily with clean and flat fracture surfaces at the adhesive-laminate interfaces. The results also showed
that the use of peel plies during laminate moulding controlled the surface contaminations evidencing uniform crack propagation
and increased fracture toughness values at the adhesive joints.
Keywords: Adhesive Bonding; Fracture Toughness; Double Cantilever Beam Test; Failure Analysis; Crack Propagation;
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Forced Convection Heat Transfer in a Twin Cylinder System under Static Condition using
Computational Approach
Sumit Chandra1, Kaushik Kumar1, Apurba Kumar Roy1*
1

Department of Mechanical Engineering, Birla institute of Technology, Mesra

Abstract
The present work concentrates on the steady state forced convective heat transfer on set of cylinders in cross flow under
unconfined conditions. The aim was to optimize the centre – to – centre distance between the cylinders for effective heat transfer.
2D computations were performed to solve steady state incompressible Navier – Stokes Equation for fluid flow and energy
equation for heat transfer utilizing commercial software FLUENT. The iterations were performed at lower range of values of
Reynolds number (10>Re>40). The centre - to centre distance, measured with reference to the diameter of the cylinders, was
varied to investigate rate of heat transfer (Nusselt number) at a constant Prandtl number. It was observed that the same varies
directly with the centre to centre distance but becomes almost constant beyond a certain distance. The work concludes with
formulation of a regression equation of average Nusselt number as a function of centre – to – centre distance and Reynolds
number. This can be used for prediction of convective heat transfer rate within the range of Reynolds number and assumed
Prandtl number.
Keywords: CFD, circular cylinder, steady regime, Nusselt Number, Tandem Arrangement

Paper ID: ICMMSE-075

A Comparative Study of Characterization and Water Absorption Behaviour of Polyester
Composites with Inorganic and Organic Fibers
Debasmita Mishra1, Sabyasachi Mohapatra1, Alok Satapathy2
1

Department of Mechanical Engineering,VSSUT,Burla,Odisha,768018
Department of Mechanical Engineering, NIT,Rourkela,Odisha,769008

2

Abstract
The research deals with fabrication and characterization of h-BN composites with polyester as the matrix material as well as
hybrid composites incorporating inorganic as well as organic filler. The inorganic ceramic filler like h-BN tends to enhance the
thermal properties and imparting moisture resistant properties whereas organic fillers like Peanut husk increases the strength and
stability of the composites. The implications of embedment of h-BN on the thermal conductivity (keff), mechanical
characteristics, and morphological parameters are apprehended. It is observed that increase in filler content increases the effective
thermal conductivity. With 35wt% of h-BN the improvement of keff is appreciably elevated to 23.69%.In case of hybrid
composites, the keff value decreases to some extent due to insulative property of peanut husk fibers but shows an improvement in
mechanical properties with addition of peanut husk fibers. Therefore, thermal conductivity is compromised a little for achieving a
balance between physical, mechanical and thermal properties. Though theoretical Rule of Mixture model aids to be well cocorrelation to estimate keff for spherical Boron Nitride particles in composites, a better model is proposed for the same. At about
filler volume fractions more than 20%, there is a conductivity jump in the composites because of the interaction between Boron
Nitride particles and matrix forming conductive networks and this phenomenon occurs at a volume fraction called the percolation
threshold. Hence, with higher thermal conductivity and good mechanical properties with very low water absorption, composites
with appropriate amount of particulates can be utilized in various fields like heat engine laminates, engine casings, military
equipments, fins and heat sinks, printed circuit board substrates etc. where faster heat transfer is a necessity.
Keywords: Composites; Polymer; Thermal Conductivity; Boron Nitride; polyester; hybrids
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Paper ID: ICMMSE-077

Numerical Analysis on the Indentation Behavior of Ti-6Al-4V alloy
B Sridhar Babu1, V.Srikanth1, Y Balram1,T.Vishnuvardhan1,Maughal Ahmed Ali Baig2
1

Department of Mechanical engineering, CMR Institute of Technology, Hyderabad 501401
2
Department of Mechanical Engineering CMR Technical Campus, Hyderabad 501401

Abstract
A comprehensive numerical study is undertaken to analyze the responses of nanoindentation on Ti-6Al-4V alloy using finite
element approach. Indentation depth, coefficient of friction, and indenter size were investigated to characterize the Ti-6Al-4V
alloy via load Vs displacement curve. The degree of pile-up and sink-in behaviour of the material also discussed as well.
Keywords: Indentation, Ti-6Al-4V, Hardness, YoungsModulus, FEA, pile up;

Paper ID: ICMMSE-078

Optimization of Surface Roughness and Delamination Factor in End Milling of Graphene
Modified GFRP Using Response Surface Methodology
R. K. Thakur1*, Dheeraj Sharma1, K. K. Singh1
1

Department of Mechanical Engineering, IIT (ISM), Dhanbad, Jharkhand, 826004, India

Abstract
Glass fibre reinforced polymer (GFRP) composites are used in most of the applications like aerospace industries, marine, sport
goods due to its better mechanical properties with high strength to weight ratio. After a certain limit, dispersion of nano particle
in matrix material has increased to enhance the mechanical and thermal properties of GFRP in recent days. In this study, end
milling operation is conducted on neat GFRP and GFRP modified with different graphene weight % using solid carbide end mill.
Experimental parameters like feed rate and spindle speed with weight % of graphene were taken as input parameters and
response surface method was used to optimize these input parameters and analysed surface roughness and delamination factor.
Conducted experiment showed that weight % of graphene was the most influenced parameter for both delamination factor and
surface roughness. Result concluded that low feed rate and high spindle speed with high weight % of graphene within used range
of parameters value were achieved the improved machining condition.
Keywords: GFRP; Graphene; Surface Roughness; Delamination Factor; RSM.

Paper ID: ICMMSE-080

Design and Analysis of Gear Box Casing with Aluminum Boron Composite and
Characterization of Mechanical Properties on Specimen
B Mohammed Baba Rizwan1*, M.Paul Daniel1, D.V.V.Pavan Kumar1
1

Department of Mechanical Engineering, ALTS, Anantapur - 515001, India.

Abstract
Gear box casing is a critical segment in motor of an Automobile. Reason for Gearbox casing is to hold and guide the Gear
transmission. Gearbox is a speed or Torque changing device between the motor and driving wheels. Gear box comprises of
principle shaft and lay shaft with gears fit. This paper deals with modeling and analysis of the side engine cover of gear box
casing for a mini truck with different composite materials. It is statically and dynamically analyzed by utilizing simulation
software package ANSYS. After analysis its result will be studied and examined, and again it will be iterated again and again to
achieve satisfactory result. Different composite materials are used in analysis to achieve the design which has better performance
with no failure at greater loads. To check the design safety of gear box FEA will be done additionally. Finally mechanical
properties will be characterized with best material.
Keywords: Gearbox, Aluminum Boron Alloy, Composite Material, Analysis;
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Paper ID: ICMMSE-082

Solid Particle Erosion Wear Behavior of Rubber Wood Particulate Reinforced Epoxy
Composite
Ved Prakash1*, Tanusree Bera1, Subhrajit Pradhan1, Samir Kumar Acharya1
1

Department of Mechanical Engineering, NIT Rourkela, Rourkela-769008, India

Abstract
Natural fibers have many advantages like biodegradable, recyclable, easy availability and low cost along with high specific
strength and mechanical properties which are comparable to synthetic fibers, creating interest among researchers worldwide for
their suitable use in composite industries. Rubber wood is one such natural fiber whose potential as reinforcement in polymer
composite is not yet explored till date. This work focuses on the mechanical properties and solid particle impact behavior of
Rubber wood particulate reinforced epoxy composite. Composites were prepared using general hand lay-up technique with
different weight fraction of particulates from 10-40wt% (RWC1-RWC4) with a step of 10 wt.%. The erosive wear test was
carried out using an air jet erosion tester according to the ASTM G76 standard. The experimental parameters studied for the
erosion rate of the Rubber Wood (RW) epoxy composites were impingement angle (30° to 90°) and particle velocity (48 m/s to
109 m/s). Analysis of the results revealed that the composite behaves in a semi ductile nature. Possible erosion mechanisms were
discussed using scanning electron microscopy (SEM).
Keywords: Rubber Wood, Erosion wear, Hand lay-up, SEM;

Paper ID: ICMMSE-087

Analysis of Isotropic Rectangular Plate Resting on Non-Uniform Elastic Foundation Using
Ritz Approach
Ta Duy Hien1*, Bui Thanh Quang1
1

Department of Civil Engineering, University of Transport and Communications, Ha Noi, Vietnam

Abstract
An analysis of bending of plate on elastic foundation dealing with the Ritz method is presented. The elastic foundation is
modeled as Winkler foundation with linear stiffness variability elastic foundation. The solution is obtained by applying the Ritz
method for simply supported rectangular plate. Displacements, moments and stresses for plate predicted by analytical method is
compared those finite element methods are provided to verify its accuracy.
Keywords:Plate, Ritz method, Non-uniform foundation

Paper ID: ICMMSE-091

Automatic Recognition of Geometrical Dimensioning and Tolerances From A Step File
V.Naga Malleswari1*, L.Likhit Sai1, P.Lohith Raj1, P.Tharun Kumar1
1

Industrial Engineering, GITAM Institute of Technology, Visakhapatnam, A.P, India

Abstract
The geometrical dimensioning and tolerances for each feature plays a key role in the manufacturing of a product. Based on this,
parts datum, fixtures, type of tool and no. of passes is decided. The neutral file acts as a connection between the design and
manufacturing phase. In the present work, a program is developed for the extraction of various entities from the STEP which is a
neutral file. This extracted data is taken as input and using different rules machining features and corresponding tolerances are
recognized. Various case studies are verified using the developed program. In the present paper, one of the case study results is
presented. This recognized data further can be used to generate an NC code. In turn, this is given as input to the CNC machine for
manufacturing of the part.
Keywords: STEP, neutral file, feature, tolerances.

Paper ID: ICMMSE-092

Experimental Investigation of Magnetorheological Finishing on Copper Alloy
Akash More1, Rahul Chanmanwar1*
1

Department of Mechanical Engineering, WCE, Sangli, India

Abstract
Micro and nano finished surface has its great demand in industrial as well as medical application for their superior properties.
Recently newer methods are developed to get the nanometric surface finish. Magnetorheological (MR) finishing is the processes
which can generate nano level surface finish. Therefore, finishing of metals by using MR finishing process is required to be
studied. MR finishing can remove the material of hard and difficult to cut engineering materials for their electronic, optical, etc.
industrial applications. The MR finishing is a newly developed technique which uses MR fluid for finishing of the materials. MR
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fluid is the combination of carbonyl iron particles (CIP), abrasive and a carrier fluid such as water. In this study, introduction to
the process has presented. Literature has been study in the area of MR finishing for different development of setups for different
materials. MR finishing carried out on the copper alloy workpiece to investigate the MR finishing process and their parametric
analysis. Results show that significant improvement in the surface finish of the work surface.

Paper ID: ICMMSE-096

Performance Evaluation Of Electrospun Nanofibrous Mats Of Polylactic Acid (PLA)/ Poly
(ε- Caprolactone) (PCL) Blends
Deepika Sharma1, Bhabani Kumar Satapathya1
1

Department of Materials Science and Engineering, Indian Institute of Technology Delhi, Hauz Khas, New Delhi-110016, India

Abstract
This paper reports the evaluation of morphological (SEM, AFM), microstructural (WAXD), thermal (DSC, TGA), mechanical
and viscoelastic properties of electrospun nanofibrous mats of PLA, PCL, and their blends. It was found that the composition
with PLA/PCL (80:20) electrospun nanofibrous mat exhibited the highest tensile strength (~ 2.1 MPa) and strain-at-break (~
94.4%)amongst fabricated mats. A compositionally optimized operational pathway has been established for designing and for the
estimation of the physico-mechanical performance of various electrospun nanofibrous mats for potential biomedical applications.
The study further demonstrates a precise technique for functionally aided designing, by impromptu the physico-mechanical
performance requirements of various electrospun nanofibrous mats for biomedical applications involving enhanced pliability,
andretention of structural integrity.
Keywords: Electrospinning; mechanical properties; blends; aliphatic polyesters; nanofibrous mats.

Paper ID: ICMMSE-099

Thermal Stress Analysis of AISI 316 Stainless Steels Weldments in TIG and Pulse TIG
Welding Processes
Yelamasetti Balrama1*, B Sridhar babu1, T Vishu Vardhan1, Ch Preethi1
1

Department of Mechanical Engineering, CMR Institute of Technology, Kandlakoya, Medchal, Hyderebad-501401, India

Abstract
An experimental investigation was made to measure and analyze the temperature distribution and residual stresses in TIG and
pulse TIG weldments of AISI 316 stainless steels. Here, Infra-Red thermography was used to capture the surface temperature
during welding processes. The IR images were captured during each welding pass at time intervals of 12 s, 25 s and 45 s. The
captured images were analyzed using Forward Looking Infra-Red (FLIR) tool plus software. The surface residual stresses were
measured using XRD technique. The nature of thermal fields and residual stresses were observed in both welding techniques and
compared. IR Thermography was found to be a potential technique for measuring temperature during TIG and pulse TIG welding
processes, measurements were found in the weld zone of weldments. The stresses developed in weldments are self-balanced and
within the yield limit only.
Keywords: Austenitic steels; IR Thermography; Temperature Measurement; X-Ray Diffraction; Residual Stresses

Paper ID: ICMMSE-100

Effect of Filler wires on Weld Strength of Dissimilar Pulse GTA Monel 400 and AISI 304
Weldments
Yelamasetti Balram1 , Sravan Kumar1, B Sridhar babu1, T Vishu Vardhan1, G Venkat Ramana1
1

CMR Institute of Technology, Kandlakoya, Medchal, Hyderebad, Telangana-501401, India.

Abstract
Dissimilar welds of Monel 400 and AISI 304 are extensively used in feedwater heat exchanges, petrochemical industries, nuclear
industries where moderate weld strength and high corrosion resistance are required. In this paper, dissimilar weldments of AISI
304 and Monel 400 have been developed by employing pulsed tungsten inert gas welding. Three filler wires, namely,
ERNiCrMo-3, ERNiCrMo-4 and ER304 were used to study the effect of fillers on these weldments. The tensile properties of
weldments have been evaluated for three filler weldments and compared. The tensile properties of ERNiCrMo-3 filler are
superior to that of welds made of other two filler welds.
Keywords: Dissimilar welds; Filler wires; Pulsed TIG welding; X-Ray Radiography; Tensile properties.
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Paper ID: ICMMSE-101

Friction Hysteresis and Subsequent Wear Mechanism of Clay- Based Phenolic Composites
under Cyclic Load
Debarghya Saha1, Bhabani K. Satapathy1*
1

Department of Materials Science and Engineering, Indian Institute of Technology Delhi, New Delhi, India,

Abstract
Friction composites based on different allumino-silicate (i.e. halloysite, montmorillonite and wollastonite) have been developed
for automotive brakes to investigate the relative contribution of the clay-minerals as a replacement of MgO and BaSO4
separately. The effect of the cyclic load on friction-hysteresis and wear behavior of the composites are comparatively evaluated
with clay free compositions (with and without MgO and BaSO4). The general characteristics of the friction hysteresis under
cyclic load reveal three distinct phases i.e. μ build-up, μ-decay, and μ-unloading. It is found that halloysite being less effective in
debris compaction manifests minimum friction hysteresis loss, whereas the montmorillonite based composites are characterised
with maximum hysteresis loss due to the difference between μ-level during loading and unloading in presence of MgO as an
abrasive. Wollastonite with the relatively minimum area to volume ratio manifests inefficient reinforcement in the tribo-film thus
debris formation and subsequent third body abrasion demonstrates undulating μ-level with maximised μ-average. Worn surface
morphology illustrates the presence of plastically deformed distorted surface with fiber dislodging and pit formation for
composites containing halloysite, suggesting extensive abrasion. Soft regimes over the worn surface as a result of debris
compaction and smooth morphology is the characteristics of montmorillonite based worn surfaces. Easy removal of the tribolayer due to shear and heat accumulation results in discontinuous transfer film over the worn surface in presence of wollastinite,
where MgO is effective in debris compaction. An almost similar level of volumetric wear for all the composites with circular and
transverse cracks over the surface is due to the persistence of fatigue wear-mechanism under cyclic load.
Keywords: Halloysite; Montmorillonite; Wollastonite; Friction hysteresis; Fatigue wear

Paper ID: ICMMSE-102

Overall Equipment Effectiveness Analysis And improvement of the selected Company
Abrar Ahmed1, U.V. Pise1
1

Government College of Engineering Karad,Vidya Nagar Karad, Tal Karad, 415124 Maharashtra, India

Abstract
Due to industrialization, economic growth, competitive advantages, and customer satisfaction creates problems about improvement in production,
performance, machine availability and also how to make good quality products. There is a term which combines all these is Overall Equipment
Effectiveness (OEE). By OEE assessment companies not only make use of resources with the utilizing time but also make improved productivity,
finding bottleneck in operations and the cost is drastically affected by it and it will become easy to increase profit potentials. This paper deals
with the OEE of shaft manufacturing company which has initially less percentage of OEE but after layout design and modification it is increased
and which gives satisfactory result productivity performance and effectiveness.
Keywords: Availability, performance, quality, Overall Equipment Effectiveness, OEE, layout

Paper ID: ICMMSE-105

Effect of Load on The Tribo-Performance of 23-8N Valve Steel Against GGG-60 Seat
Material
Umair Ashraf1, S. Shahid Saleem1*, M.F. Wani1, M. Jebran Khan1
1

Tribology Laboratory, Mechanical Engineering Department, National Institute of Technology Srinagar, J&K, India.

Abstract
This study presents the effect of load on friction and wear behaviour of 23-8N valve-steel against GGG-60 cast-iron under nonlubricated sliding conditions, at ambient temperature. Co-efficient of friction (µ) was observed to decline steadily with test
duration for all tests with salient running-in behaviour discerned at room temperature. This continuous decrement was attributed
to the compaction of the glazed layer. The study found that the average value of co-efficient of friction showed an increasing
trend as the load was increased, as predicted by Amonton’s law of friction. The weight loss incurred in the seat material was
found to increase with increasing value of load, which follows Archard’s wear-relation.
Keywords: Tribology; Friction and wear; Exhaust Valves; Tribo-film; 23-8N; GGG-60
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Paper ID: ICMMSE-115

Experimental Taguchi approach and Grey – Taguchi optimization on mechanical
properties of Aluminum 8011 alloy sheet under uniaxial tensile loads
Mahesh Reddy D1, A. Anitha Lakshmi1*, Ahsan ul Haq1
1

Department of Mechanical Engineering, Gokaraju Rangaraju Institute of Engineering and Technology,50090, India

Abstract
Aluminium alloys are making a special consideration for extreme temperature applications in service background of aircraft
structures, missile engines, and pressure containers. This creates crucial to recognize various mechanical properties of the Al
8011 alloy such as yield strength (ys), % of elongate and ultimate strength (uts) have been valued by depleting uniaxial tensile
loads. The mechanical properties of aluminum alloy materials are purely reliant on the rate at which the part is heated and
quenched. The tensile experiments are accompanied at 150 0C and 4500C with different strain conditions (0.1 s-1,0.001s-1) to find
the material behavior of Al 8011 alloy sheet. The taguchi orthogonal array and the (S/N) signal to noise ratio are used to analyse
the effect of elected process considerations and their levels.
Keywords: uniaxial tensile tests; orthogonal array; mechanical properties.

Paper ID: ICMMSE-117

Experimental Investigation and Optimization of Process Parameters of Hybrid Wick Heat
Pipe Using Response Surface Methodology with Historical Data Design
B.Ch.Nookaraju1 and Mohammed Sohail1, R.Karthikeyan1*
1

Department of Mechanical Engineering, GRIET, Affiliated to JNTU Hyderabad,Bachupally,500090 .

Abstract
In this paper, the influence of three process parameters such as mass flow rate at condenser section, tilt angle and heat input and
their interactions on the heat transfer coefficient of hybrid wick heat pipe was investigated experimentally. The levels of input
parameters were (a) mass flow rate of 0.02, 0.03, 0.04 kg/sec (b) tilt angle of 150, 300, 600, 900 and (c) heat input of 50 to 400 in
step of 50 Watts employed to conduct the experiments. In this investigation historical data design was used and a second order
polynomial regression equation model was developed and then finally optimized by using RSM. The optimum conditions of
process parameters were found as m=0.04 kg/sec, θ=150 and heat input=176 Watts. The study has also revealed that historical
design data with RSM is an efficient statistical technique for predicting the optimum operating conditions of hybrid wick heat
pipe which plays a vital role on thermal performance.

Paper ID: ICMMSE-118

Study Of Mechanical And Abrasive Wear Properties Of Lantana Camara Particulate
Reinforced Epoxy Composite
Subhrajit Pradhan1,Amit Rajkonwar1,Sameer Kumar Acharya1*
1

National Institute of Technology,Rourkela,769008,India

Abstract
Natural fibres have gained researchers’ attention as a replacement to synthetic materials for reinforcing material in polymers such
as epoxy due to their advantages such as environment friendliness, biodegradability, renewability and cost effectiveness. Due to
such advantages, further exploration of new natural fibres as a filler material in polymer matrix composites for different
tribological applications is needed. Lantana camara is one such abundant natural resources whose potential as filler material in
polymer composite has not been explored to such a level till date. The present experimental study aims at studying abrasive wear
behaviour of lantana camara powder reinforced epoxy composites and their mechanical properties such as tensile and flexural
strength. Composites having 10, 20 and 30 weight percentage of lantana camara powder were fabricated using hand layup
technique to study the tensile, flexural, impact strength properties along with abrasive wear behaviour on a pin on disc wear
tester. It was found that both the abrasive wear resistance and strength of the composite samples can be significantly improved by
the incorporation of lantana camara particulates into epoxy . At 20 weight. fraction of lantana camara both the wear resistance
and strength of the composite were found to be optimum. However, further addition of particulate (30%,40%) results in increase
of wear rate as well as lowering of strength. SEM studies were conducted for the wear out samples to study the failure nature at
the microscopic level.

Keywords: Lantana camara, abrasive wear, mechanical properties;
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Paper ID: ICMMSE-120

Design, Simulation, And Fabrication of Steering System For A Go Kart Vehicle
P.Abhiteja1, K.Sai Krishna1, K.Santhosh Kumar1 Akshay Kumar1
1

Department of Mechanical Engineering, Anurag Group of Institutions,Venkatapur,Telangana

Abstract
STEERING is the collection of components, linkages, etc. which allows any vehicle to follow the desired course. The most
conventional steering arrangement is to turn the front wheels using a hand-operated steering wheel which is positioned in front of
the driver, via the steering column, which may contain universal joints, to allow it to deviate somewhat from a straight line. The
function of a steering system is to convert the rotary movement of the steering wheel in driver's hand into the angular turn of the
front wheels on road. Additionally, the steering system should provide a mechanical advantage over front wheel steering
knuckles, offering driver an easy turning of front wheels with minimum effort in any desired direction. The steering system is
designed to withstand the stress of safely maneuvering the vehicle through any type of possible condition at the time of driving
and to enable the driver to control and continuously adjust the steered path of the vehicle. The purpose of the steering system is to
provide directional control of the vehicle with minimum input. In our project, the Ackermann steering system is designed for a
go-kart vehicle. After designing the steering system, the Later simulation model of design is constructed for ensuring
performance optimization, safety engineering for real-time conditions. A simulation is an imitation of the operation of a realworld process or system. Through simulation, a model may be implanted with unlimited variations, producing complex scenarios.
These capabilities allow analysis and understanding of how individual elements interact and affect the simulated environment.
The platform selected for the simulation process is SOLID WORKS software. The final stage of this project is structural
fabrication of the steering system based on our design for complete analysis. The material adopted for fabrication of this system
is MILD STEEL, which is low carbon steel containing a small percentage of carbon because its price is relatively low while it
provides material properties that are acceptable for many applications. Another main advantage is its specific strength i.e.,
strength to weight ratio which is high when compared to all steels. The objective of present work is to provide a robust steering
system, with high performance for a Go-Kart vehicle.

Keywords: steering system, solid works, ackerman
Paper ID: ICMMSE-128

Study of Band Gap Engineering In Graphene Based Electrode Materials by Density
Functional Calculations: A Search For High Performance Graphene Based Devices
K Vagdevia1*, V Radhika Devi2, K. Venkateswara Rao3
1

Gokaraju Rangaraju Institute of Engineering &Technology, Hyderabad,500043,India
2
MLRInstitute of Technology, Hyderabad,500043, India,
3
JNTUH,CNSIT, Hyderabad, India

Abstract
Band gap tailoring is done by adsorbing different metals on graphene sheet The structural, electronic and optical properties of
pure graphene and graphene adsorbed with metals like Beryllium and stannic tetra chloridehave been studied by first principles
calculations using (B3LYP), 3-21G basis set and local density approximation (LDA) of Perdew and Wan. Properties show
promising device performance within the device’s current-voltage characteristics which can be applied for various optoelectronic
devices and analog electronics. The interest in dye sensitized solar cells has increased due to reduced energy sources and
production costs. Solar cells are important promising material for the conversion of sunlight into electrical energy which offers
the low cost and large scale production. We proposed Graphene based nano composites as a counter electrode material for the
DSSC applications which replaces the existing nano crystalline TiO2 and ZnO materials deposited as a thin film on conductive
glass electrodes.

Keywords: Graphene, adsorption, DFT, non linear transportation, optoelectronics
Paper ID: ICMMSE-130

Experimental Investigation of Residual Stresses In A Diecasted Aluminium Flywheel
Yalagandala Akshay Kumar1*, Shaik Shafee1, Barmavatu Praveen2
1

Department of Mechanical Engineering,Anurag Group of Institutions, Hyderabad
2
Department of Mechanical Engineering, Shri JJT University,Chudela,Rajasthan

Abstract
Quality of the casting is affected by several factors which the designer should take into consideration during the product
development process. Although residual stress is one of those, it is often not considered in practical computations. Hence residual
stresses are one of the forgotten areas in designing of the machine parts. This work is focused on experimental investigation of
residual stresses in a high pressured die casted fly wheel, with the aim of extending its service life, by taking results from the
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study as a feedback. In evaluating the residual stresses in the part, one method is adopted that is physical measurement method.
Moreover, the comparison results with this method are also done at an area of interest on the flywheel. The physical
measurements were carried out in the Hole Drilling Method and this method. The findings obtained from this study show the
results with small deviations are observed, which reveals the reliability of the hole drilling method even when stress levels are
low. It is also found that the compressive residual stresses dominate in the component a preferred phenomenon with regards to
residual stress

Keywords: High Pressure Die Casting, Residual Stresses, Hole Drilling Method, Aluminium Fly Wheel.
Paper ID: ICMMSE-131

Thermal Analysis and Optimization of Engine Cylinder Fins by Varying Geometry and
Material
D. Srinivas1, M. Harishwar1, P. Naga Durga Prasad1, J. Sai Kiran1, M. Lokesh Reddy1,N. Harshith1
1

Department of Mechanical Engineering, Vignan Institute of Technology and Science, Hyderabad, Telangana, India

Abstract
Engine cylinder is the crucial component of automobiles and machine components which is subjected to high thermal, pressure
and varying induced stresses. The parts and components of engine such as crankshaft, connecting rod, camshaft etc. And are
made of different type of materials to withstand the exposed and blatant hot and stressed working conditions. Therefore, effective
heat transfer is necessary for proper operation of an IC engine. The main aim of this paper is to analyze the fins of engine
cylinders which are involved in heat transfer by using various materials, insulated and Non-insulated tips of fins. 3D modelling is
done by using Solid works software for design of fins. Thermal analysis helps in determining the temperature distribution over
the entire body with respect to time. Ansys software is used for thermal analysis of fins. The main theme is to observe the
performance characteristics of insulated and Non-insulated tips of 2mm and 3mm. We used aluminum 6061 and magnesium alloy
ZC63A for fins, grey cast-iron for cylinder. The design is based on different geometries such as circular and modified type of
fins.

Keywords-Engine cylinders, Ansys, Fins, Solid works, Heat transfer.
Paper ID: ICMMSE-137

Micro Carbon Fiber based Concrete as a Strain-Damage Sensing Material
Arvind Kumar Cholker1, Manzoor Ahmad Tantray1
1

National Institute of Technology Srinagar, Srinagar,190006, J&K, India

Abstract
Co-relation between change in electrical resistance and properties of concrete are reported in this paper. This study is done on
concrete cubes of 150 mm containing carbon fibers in different dosages (0%, 0.5%, 1%, 1.5% and 2%) by mass of cement. Cubes
were subjected to strain sensing and damage sensing test. Strain sensing test is conducted within elastic region under cyclic
loading and the co-relation is obtained between change in electrical resistance and strength with respect to time. From obtained
results it was found that concrete specimen containing carbon fibers 1.5% by mass of cement gives better co-relation. After strain
sensing test, samples were tested for damage sensing test by applying load gradually up to failure. The co-relation between
changes in electrical resistance, stress and strain is plotted. From obtained results it is found that, the same sample containing
1.5% fiber by mass of cement is best for damage sensing and can be co-related to stress strain curve of concrete. Thus from
obtained it can be concluded that concrete containing carbon fibers makes concrete as self sensing concrete that can be used for
health monitoring of concrete structures.

Keywords: Micro Carbon fibers, Strain sensing, Damage sensing, Health monitoring, self compacting concrete .
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Process Parameters Optimization on FSW of Polycarbonate and AA6061
P. V. Chandra Sekhara Rao1*, E Mounika1, M Vidyasree1, B Sanjana1
Department of Mechanical Engineering, RGUKT-Basar, Basar – 504107

1

Abstract
A drastic use of thermoplastics is observed in versatile industries which includes aerospace and automotive industries where
thermoplastics and metal combinations are used. Differences in physical and mechanical traits of chosen materials FSW (Friction
Stir Welding) is mainly utilized in welding metal to thermoplastic. FSW avoids significant changes in microstructure and also
solve the conventional problems in fusion welding. Higher production rate would be achieved if parameters are selected
optimally during Friction stir welding by implementing Taguchi method and analysis of variance (ANOVA analysis).To detect
the effect of considered parameters like welding speed, plunge depth, rotational speed and joint strength post FSW of
Polycarbonate and AA6061. An orthogonal array of size L4 has been selected to know the optimal levels of FSW of
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Polycarbonate and AA6061. After analysis from the ANOVA technique it has been found that the speed of rotation is the most
significant factor and welding speed is least significant factor effecting the strength of joint post FSW of Polycarbonate and
AA6061. The optimum conditions to achieve the tensile strength maximum value of 10.33 MPa are 1400 rpm, 10 mm/min and
1.2 mm.

Keywords: Thermoplastics; Friction stir welding; Taguchi method; ANOVA analysis; Polycarbonate
Paper ID: ICMMSE-144

Effect of Counter-Face Material on The Tribological Characteristics of UHMW
Polyethylene Under Synovial Fluid Lubrication
Omar Hussain1, Babar Ahmad1, Shahid Saleem1*, M Jebran Khan1 and M F Wani1
1

Department of Mechanical Engineering, NIT, Srinagar, Kashmir, 190006, J&K, India

Abstract
UHMW polyethylene is widely used for cartilage replacement in joint Arthroplasty. This study is focused on the tribological
characteristics of UHMW polyethylene against biomedical grade 316L SS and TiAl6V4 counter-face materials under Synovial
fluid lubrication. The Friction Co-efficient and wear rate of the UHMWPE was obtained from the tribological tests performed on
the recipro-cating tri-bometer. Lower Friction Co-efficient and specific wear rate was achieved for UHMWPE against TiAl6V4
counter-face material than 316L SS under Synovial fluid lubrication. From the in-vitro tribological tests, it was demonstrated that
the UHMWPE/TiAl6V4 is a good tribo-pair for artificial joints.
Keywords: Friction Co-efficient, Wear, Synovial Fluid, Biomedical Implants
Paper ID: ICMMSE-148

Influence Of Slat And Flaps Arrangement On The Performance Of Modified Darrieus
Wind Turbine
P S V V Srihari1*, P S V V S Narayana2, K Lakshman Rao2, Durga Venkatesh J2, P Rajesh1
1

Department of Mechanical Engineering, Aditya College of Engineering &Technology, Surampalem 533437, India
2
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Abstract
Due to exhausting fossil fuels and rising costs of the derivatives of fossil fuels, increasing instabilities of the energy market and
global warming, the interest in the renewable sources of energy are increasing especially the wind energy. At low wind speeds
and for off-grid power generation on a small scale, VAWT possesses the greatest potential than other types of wind energy
conversion systems. This works aims to study the influence of auxiliary straight blades, salt and flaps arrangement configured to
the micro-Darrieus style wind turbine model on its performance which is developed specifically for energy conversion on a small
scale at low wind velocities. The micro-wind turbine model in the present work comprises of three sets of five airfoils. Each set
comprises of an auxiliary airfoil, the main airfoil, a slat and two flaps configured at the leading edge and the trailing edge of the
main airfoil with multiple chord lengths. The proposed model, the Darrieus model having standard blades configuration and
auxiliary straight blades configuration are designed in Solidworks. The wind tunnel experimentations were carried out on the
additive manufactured (AM) models 3D printed by SLS technique to compare their performance. The outcomes of the study were
expressed in terms of dimensionless torque, moment and power coefficients for performance evaluation analysis. The proposed
blades configuration showed a best self-starting ability at low wind velocity and high value of torque coefficient than the microDarrieus style wind turbine with standard configuration and auxiliary blades configuration. From this study, it was also found that
the wind turbine with the configuration of the proposed blades showed a reduction in cut-in-speed.
Keywords:AM, Cut-in-speed, Darrieus-VAWT, Performance coefficient, TSR, Wind tunnel
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Finite Element Analysis and Fabrication of Wheel Hub
G. S. Waghmare1*, R. V. Kori1, K. R. Jagtap1
1
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Abstract
The paper represents the behavior of wheel hub subjected to different loads for different materials. It gives an insight to various
options that can be used for wheel hubs and compare the different materials with each other. The wheel hub presently of cast iron
is compared with three different materials viz. Al alloy, SS, Mg alloy. The effect of bump force, braking torque and cornering
force are considered in the analysis. The output stress for all the four materials are then utilized to calculate the fatigue life of

Department of Mechanical Engineering, CMR Institute of Technology, Hyderabad.

15

1st International conference on Manufacturing, Material Science & Engineering (ICMMSE-2019)

wheel hub using the Goodman equation. After obtaining the endurance stress for each material hub, the life of wheel are
calculated from SN curves for respective materials. The aim is to find a better material than cast iron which will have better life,
better strength, less weight which will increase the entire vehicle efficiency and remove the failure of wheel hub occurring at the
bolting locations due to crack initiation. A cyclic testing for wheel hub is conducted for 5000 cycles which ensures no failure of
wheel hub of new fabricated material.

Keywords: Wheel hub, mass, C.I. ,Al Alloy, S.S., Mg Alloy
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Study of Effect of Population Density of Carbides on Surface Roughness and Wear Rate of
H21 Tool Steel
D. N. Korade1, K. V. Ramana1, K. R. Jagtap2
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2
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Abstract
The present work deals with the experimental investigation of the effect of cryotreatment on surface finish and wear behaviour of
H21 tool steel. Also, in this work, the effect of carbide density on surface roughness and wear rate of H21 tool steel has been
studied. It includes the hardening at 1195°C, high pressure nitrogen gas quenching, double tempering for 2 h at 540°C,
cryotreatment at -185°C for 6 h to 30 h cryosoaking duration and soft tempering for 1 h at 100°C. The microstructure, hardness,
wear rate and surface roughness of heat treated specimen have been studied. The dry wear test has been carried out on pin-ondisc sliding wear test machine for a load of 75 N, sliding velocity of 1.5 m/s and distance of 5000 m. The obtained results infer
that the cryotreatment reduces the size of carbides and improves carbide density, and it increases hardness, surface finish and
reduces wear rate of cryotreated specimens.

Keywords: deep cryogenic treatment; cryosoaking time; carbide density; hardness; surface roughness; wear rate
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Optimization of Welding Parameters For Friction Stir Spot Welding of AA6062 with
Similar And Dissimilar Thicknesses
C. Labesh Kumar1, V. Jayakumar2, G. Bharathiraja3
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Abstract
Friction Stir Spot Welding is a joining process, in which a barreled shape tool with shoulder pin profiled is inserted in tool holder
and is made to rotate between multiple work pieces of material in the joint line. Friction heat is produced in the midway of pin
and work that are lapped together with the help of backing bar. The heat makes the workpiece to relent, causing the tool not to
melt and allow the joint to be performed strong. An effort is made to design a tool which will be used for joining of Al.
Parameters are optimized for the joining of similar metals with different thicknesses. The metals used here is Aluminium6062.

Keywords: FSSW, AA6062, similar and dissimilar thicknesses, optimization, Taguchi Method.
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Finite Element Based Study of Radially Elastically Graded Cylindrical Contact against a
Rigid Flat under Plane Stress Condition
Tamonash Jana1*, Anirban Mitra1, Prasanta Sahoo1
1
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Abstract
This work presents a finite element based analysis of cylindrical contact in plane stress condition against a rigid flat. The elastic
modulus of the semi-cylinder is varied radially according to an exponential function. The contact between the semi-cylinder and
the rigid flat is considered to be frictionless in nature. Because of the symmetry, a quarter circle is used to model the cylinder and
rigid flat surface is modelled using a straight line. The effect of the gradation (quantified by inhomogeneity parameter) on contact
behaviors e.g. contact force, contact area, contact stresses etc. of the semi-cylinder are presented and discussed.
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Investigation of Process Parameters Using Taguchi Techniques In Abrasive Air Jet
Machining of Al2O3 Ceramic Material
B. Anjaneyulu1,K.Prahladharao1,G.Nagamalleswararao2
1
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2
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Abstract
Quality surface finish of AL2O3 work piece present variety of issues such as Non conventional machine is one of the foremost
often times used material process in machining of AL2O3 work material to produce outlined surface finish, surface finish
associated good characteristics of the work material and input parameters used. The quality of the surface, dimensional precision
greatly has an effect and the elements through their useful life. This project introduces a new technique of investigating the P,
AFR, SOD and T on abrasive air jet machining of AL2O3 work material. Investigating of process parameters was done by
Taguchi Technique. Experiments were conducted on AL2O3 work piece, the parameters of machining such as P, AFR, SOD and
T of Sio2 particles impinged on the AL2O3 Materials are optimized by responded concerns particularly Material removing rate.
The optimum levels of parameters investigated by using Taguchi method.

Keywords: AL2O3 plates; Abrasive air jet machine; Taguchi; Design of experiments; ANOVA;
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Empirical Modelling and Investigations of Process Parameters on a Super alloy
Banakara Nagaraj1, V.Venkata Ramana1
1
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Abstract
Fabrication industry is facing a challenging task in joining super alloys as these metals are finding significant applicability
especially in aerospace industry due their unique properties. Conventional welding fail to meet the requirements contrarily laser
welding has its own constraints for optimum quality welds. The bead geometry play an imperative role in optimizing quality of
weld joint. This paper is an endeavor made to generate a empirical model for the preferred critical process parameters for NdYAG to join Inconel 825. Design of Experiments matrix was developed to conduct experiments. The Response surface
methodology is applied to measure output responses and design expert software is exercised for testing fitness. The R2 value and
probability graphs plotted for adequacy. The graphs were analyzed and models were developed which can be further exercise for
optimizing the laser welding process.

Keywords: bead geometry, process parameters, output responses, empirical model
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Synthesis and Characterization of Al-B4C Nano Composites
Deepak M Shinde1*, Suswagata Poria1, Prasanta Sahoo1
1

Department of Mechanical Engineering, Jadavpur University, Kolkata- 700 032, India.

Abstract
In the present study, effect of incorporation of varying weight percentages (0.5, 1, 1.5, and 2) of boron carbide nanoparticles in
aluminum-silicon alloy LM6 is investigated. Nanocomposites are fabricated using ultrasonic vibration assisted stir casting
process. Field emission scanning electron microscopy (FESEM) and Energy Dispersive spectroscopy images are used to
characterize the base alloy and fabricated composites. Nanoparticles are seen to be homogeneously incorporated in the alloy
matrix. Refinement in the microstructure is seen effecting improvement in the hardness and density of composites. Hardness
values of as cast composites are obtained using Vickers microhardness tester which are found to be higher than the base alloy.

Keywords: LM6, nB4C; Ultrasonic stir casting; FESEM-EDS; Nanocomposite.
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A Review Paper: Development of Novel Friction Material for Vehicle Brake Pad
Application to Minimize Environmental and Health Issues
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2
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Abstract
Non exhaust brake emission is one of the important issue concerns with health and environment. In brakes operation, wear debris
are released in atmosphere and pollute the environment. Brake pad is classified in to three categories namely metallic, nonmetallic and Non Asbestos Organic (NAO). Constituent elements of a brake pad are a reinforcement, binder, friction modifier,
abrasive, filler and elanstomer. As per report of WHO and Environment Protection Agencies, some of the metals oxidised and
produces toxic gaseous. Toxicity leads and creates bad effect on human health. The Environment Protection Agencies set a limit
and ban on some elements. This paper focuses on remedies over environment and health issue because of brake pad emission. It
is an important to reduce percentage of toxic elements at source and develop novel material compositions which are less
dangerous to the environment and human health. Also, it satisfies all requirements of a brake pad material as per international
standards.

Keywords: Non Exhaust pollution, friction material, natural ingredients, characterization of brake pad material, performance testing .
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Wear Performance of Mg-WC Metal Matrix Nanocomposites Using Taguchi Methodology
Sudip Banerjee1*, Suswagata Poria1, Goutam Sutradhar1, Prasanta Sahoo1
1
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Abstract
Present study examines the effect of process parameters on wear behavior of magnesium nano-composites reinforced with WC
nano-particles with the help of Taguchi methodology. Nanocomposites are developed by ultrasonic vibration assisted stir casting
method. Three process parameters (wt.% of WC, applied load and sliding speed) and three levels of each parameters are
considered for this study. L27 orthogonal array is applied to minimize the wear rate of fabricated composites. Main effect and
interaction effect of selected parameters are examined by main effect plot and interaction plot respectively. Analysis of variance
is performed to find the significant parameters and their percentage of contribution. Sliding speed and wt.% of WC are found to
be the most significant parameters. Confirmation test is conducted to validate the experimental results. Finally, SEM image of
wear track is studied to find the wear mechanism.

Keywords: Mg-WC; Nano-composites; Wear rate; ANOVA; Taguchi methodology;
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Design of Experiments Analysis of Abrasive Friction Behavior of Al-TiB2 Composites
Avinash Gavel1*, Suswagata Poria1, Prasanta Sahoo1
1
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Abstract
Present study deals with the abrasive friction behavior of Al-TiB2 metal matrix composites. Composites have been fabricated
through stir-casting method containing three different weight percentages of reinforcement. Abrasive tests have been performed
in pin-on disk tribo-meter carrying bonded abrasive silicon carbide papers of three different grades. Friction values are obtained
directly from the setup after completion of the each test. Coefficient of friction values are calculated according to the design of
experiments based on Taguchi L27 orthogonal array. Weight percentage (wt %) of TiB2, load and grade of the abrasive papers
have been chosen as design parameters. For each parameter, three different levels are used. Taguchi method is applied on the
coefficient of friction values to find out the optimal combination of parameters. Analysis of variance is performed to get the idea
about contribution of each parameter and their interactions. Friction during abrasion mostly depends on the abrasive particle size.
With increase in the particle size, friction increases. As per ANOVA table, abrasive particle size holds 97.3% contribution in
influencing friction under abrasion.

Keywords: Al-TiB2; Stir-cast; Friction under abrasion; Taguchi
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Studies On Wear Behavior Of Aluminium Foam Developed By Spray Forming Route
Amarish Kumar Shukla1, J. Dutta Majumdar1*
1
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Abstract
In the present study, aluminium syntactic foam was fabricated using cenosphere space holder by spray forming route, and its
wear behavior was investigated. The microstructure of foam shows that cenosphere distributed uniformly into the matrix.
Detailed investigation of reciprocating friction wear has been carried out, and finally, the fretting wear behavior of aluminium
foam evaluated against tungsten carbide ball under fretting wear mode and compare with the as received commercially available
aluminium. Finally, the mechanism and kinetics of wear have been investigated through a detail microstructure analysis of the
worn surface. The results show that the cenosphere space holder decreases the relative density as well as it increases the hardness
and wear properties of foam compare to their solid material counterparts. Wear studies of foam show a substantial improvement
in wear resistance in comparison with commercial aluminium.

Keywords:Aluminium foam; spray forming; wear property.
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Engine Performance and Emission Studies by Application of Antioxidant as Additive in
Biodiesel Diesel Blends
S Naresh Kumar Reddy1*, M Marouf Wani1
1
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Abstract
This study assesses antioxidant results as a biodiesel additive as fuels in the diesel engine. Biodiesel usage into diesel engine
decreases the dependence on imported petroleum and yields benefits like reduction in global warming and engine exhaust
emissions. However, inherent drawbacks like lower CV, higher viscosity, and density while increased SFC and NOx emissions
limit the biodiesel application in engines. In this way, the additives in the form of antioxidant play a prominent role to mitigate
the drawbacks of biodiesel. This investigation main cause to decrease NOx emissions by use of DPPD additive with biodiesel
blends. This study uses three different Diesel, B20, B20DPPD1000 test fuels to be prepared at a different volume mixing ratio.
This results reported that increase BTE and reduce BSEC of B20 fuel with DPPD additive as contrasted to other test fuels. Also
the vital decrease of NOx and CO emissions but slightly increase HC emissions obtained use of B20 fuel with additive.

Keywords: Biodiesel; Antioxidant; Performance; Emissions.
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Vibrational and Finite Element Analyses of T-Section Cantilever Beam Using ANSYS and
MATLAB
G. Sree Bhavani Charan1*, G.Naga Malleswara Rao2
1
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2

Abstract
A structural member which is acted upon by a system of forces of external loads in perpendicular to it is known as beam. The
beam bends whenever a horizontal beam is loaded with vertical loads. The amount with which a beam depends upon the amount
and type of the loads, length of the beam and type of the beam. There are several types such as T, HSS and L shaped beams
available to meet industrial and domestic applications. The major problems and failures with beams are fatigue failures,
vibrations and improper analyses of various properties. This work discusses the effects of vibrations on T-Section Cantilever
beam and frequency modes. Hence, to get an in-detail knowledge about T-Section Cantilever beams, the mode shapes and natural
frequencies obtained by carrying out vibrational analysis in ANSYS are validated with the results that are obtained by carrying
out the finite element analysis using MATLAB. It is found that, the results obtained by MATLAB may be accurate.

Keywords: T-Section Cantilever Beam, ANSYS, MATLAB, Vibrational analysis, Finite Element Analysis, modes shapes, Natural Frequency .
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Dissimilar metals AISI 304 Steel and AA 2219 Aluminium Alloy Joining by Friction
Welding Method
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Abstract
Welding of dissimilar metals is very much interested in industrial applications. In dissimilar metals in particular light weight
metals aluminium alloy in combination with steel is advantage in automotive and aerospace industries. Welding of aluminum
alloy and steel is a great challenge because of their different thermal and metallurgical properties. In this present work the joining
of dissimilar metals AISI 304 steel and AA2219 aluminium with continuous drive friction welding method is used for study. This
solid state welding process can be done with minimum heat affected zone so that the properties of metals cannot change. In this
method because of friction heat will generate and the metals at the interface become plasticized and it was forged to weld. The
welding process was done with different process parameters, rotational speed, friction pressure, upset pressure and burn of length
was selected as per the previous study. The friction time kept constant for all welding joint samples. The experimental results
were analyzed by means of tensile test, Vickers micro hardness test and microstructure. The strength of the joints varied with
increasing friction pressure and more influenced by upset pressure. As the friction pressure and upset pressure increases the flash
increases with brittle fractures at the joint interface. The welding progresses from the outer to the inner region and the
intermediate compounds are formed. The optical microscope observation and SEM analysis is done for microstructure
characterization. The intermetallic compounds FeAl are observed at the inter face. The elemental composition was also analyzed
by EDX technique. The solid state welding enables to join dissimilar metal combination of ferrous and non ferrous metals which
are difficult in conventional fusion welding methods.

Keywords: Dissimilar metals, Friction welding,Aluminium, stainless steel, Tensile Strength, Microstructure, SEM and EDX
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Design and Simulation of Airship Model
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Abstract
This paper presents the design and simulation of airship models using ANSYS Fluent. It focuses on the traditionally used
airship for transportation purpose based on that envelope design of airship model is selected. The paper highlights the
advantages and disadvantages of using an airship for transportation purpose in the average Indian climatic condition. The
design of various outlines of airship envelope like Sphere, Spheroid-I, Spheroid-II, Spheroid-III made for consideration of the
minimum surface area and maximum volume, the analysis of different shapes of an airship model is carried out using ANSYS
Fluent and proper shape of an airship model is selected for transportation purpose.

Keywords: airship, structural development, ANSYS fluent, aerodynamic flow, flow visualization, drag measurement.
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Setup Time Reduction using Single Minute Exchange of Dies (SMED) at a Forging Line
Amey A. Talekar1, Shrikant Y. Patil1, Pranav S. Shinde1, Govind S. Waghmare1
1
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Abstract
Forging is the process of plastic deformation of material at high temperatures into required size or shape using compressive
forces exerted by use of manual or mechanical power. The overall pattern of the manufacturing industry until mid-twentieth
century was based on mass production which resulted in less number of setup changes. After this period, demand for a variety
of products resulting in increased number of setup changes. In the forging industry, extensive non-productive time on forging
presses decreases efficiency and disturbs profitability of the forging industry at large scale. Out of non-productive time of the
machine, majority of the time is setup change time. The setup time is to be reduced to improve efficiency. Single-Minute
Exchange of Die (SMED) is a technique which is useful to reduce setup time. It offers a rapid and efficient way of changing a
manufacturing process from producing the current job to producing the next job.

Keywords: Forging, Die, Setup time, Changeover, Downtime, SMED
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Acoustic Analysis in Friction Stir Welding of 6082 - T6 Aluminium Alloy Plates
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Abstract
Acoustic analysis has been performed on the sound recorded during friction stir welding of AA 6082 – T6 aluminium alloy
plates. The experiments were performed by taking three process parameters viz., Speed of tool rotation, Traverse speed (Feed),
Tool tilt angle. Six experiments were performed by varying the process parameters and sound generated during the welding
process is recorded. Frequency – domain analysis was performed on the sound recorded and peak magnitudes were noted.
Regression analysis was performed between peak magnitude and Ultimate Tensile Strength (UTS) values of all experimental
conditions. From the two graphs plotted between experiment number versus Peak magnitude and experiment number versus UTS
it was shown that as the peak magnitude values increase the UTS also increases and it was confirmed from the coefficient of the
peak magnitude in the regression equation. The fits as predicted from the regression equation yielded minute residuals and were
able to predict the UTS values with good accuracy. A straight line was fitted in the Time – Domain graph obtained from the
recorded sound which was half wave rectified and sample points taken for every 5 seconds. Regression analysis performed on
coefficients obtained from straight line equations for all experiments and Feed values show that the Feed values of all
experimental conditions can be predicted to high degree of accuracy.

Keywords: Friction stir welding, Acoustic analysis, Frequency domain analysis, Regression analysis, Time domain graph, Peak magnitude.
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Sliding Wear Behavior Of High Velocity Oxy-Fuel Sprayed WC-Cr3C2-Ni Coating For
Automotive Applications
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1
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Abstract
The wear breakdowns of dissimilar gears employed for automotive and aerospace services operating under severe environments
could be minimised by applying WC based composite coatings. The tribological performance of WC-Cr3C2-Ni composite
coatings deposited by High-Velocity Oxy-Fuel (HVOF) technique has been investigated. The coatings were characterized with
esteem to nano-hardness, surface roughness, microstructure, and porosity. The dry sliding experiments were in accordance with
ASTM G99 on the ball-on-disc tribometer at room temperature with alumina (Al2O3) balls as a counter body. The contact stress
is principal factor affecting severe wear of gears. Consequently, variable contact pressure has been applied to simulate concrete
effect of contact stress during dry sliding in the pair of gear. Experimental analysis proved that coated specimens exhibited higher
hardness, lower coefficient of friction and better anti-wear properties compared with uncoated specimens. The superior wear
resistance and environment-friendly processing of WC-Cr3C2-Ni coatings could be a promising replacement option of hard
chrome plating for a wide range of applications in automotive.

Keywords: HVOF, WC-Cr3C2-Ni, Automotive.
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Analysis of Process Parameters For Friction Stir Welding Al 5086-HE15 With Al 6061HE20 Joints
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1
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Abstract
Solid state welding is procedure is currently viewed as potential joining process. In this work dissimilar materials of aluminum
combinations are used to produce quality weld joints using Friction stir welding. Four set of tool geometry is used with varying
the speed and feed with levels of each. During the joining process, the temperatures are measured the at stirr zone using infrared
thermography. The hardness is measured at the weld zone. The results show variance among the all the tools shapes.

Keywords: Friction Stir welding, Thermography, Hardness, Tensile strength.
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Effects of ZnO nano reinforcements in the polymer matrix on the GFRP composites
fabricated through VARTM
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Abstract
In present state of art, Glass Fiber Reinforced Polymer (GFRP) nanocomposites were fancied by several compositions of Zinc
oxide (ZnO) nanofiller through VARTM process with different weight percentages such as neat, 1, 3 and 5wt % loads in epoxy
matrix respectively. Several tests were conducted on fabricated nanocomposite samples to evaluate the mechanical properties
like flexural and impact resistance respectively. A moisture take-up test was conducted to brief the behavior of nanocomposite
specimens under the exposure of water. SEM characterization had been carried out to understand the effects of nanofiller on post
tested nanocomposites and the results revealed that the samples with 1wt% loading of ZnO nano-reinforcements withstand higher
loads and had experienced with least damage surface as compared to neat, 3 wt % and 5wt % respectively. The impact energy of
nanocomposite specimen was directly proportional to the loading percentage of ZnO nanoparticles. Post tested GFRP
nanocomposite samples failed in a brittle way.

Keywords: GFRP, VARTM, mechanical properties, moisture take up, chemical compatibility and SEM.
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Influence of fillers on Mechanical properties of Prosopis Juliflora fiber Reinforced Hybrid
Composites
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Abstract
Usage of natural fiber reinforced polymer composites are increasing because of their properties like bio-degradability and are
freely available in nature. The main aim of this paper is to evaluate the influence of filler materials on the mechanical properties
of the prosopis juliflora fiber reinforced hybrid composites. Composite samples are fabricated with three different filler materials
(CaCO3, TiO2 and Al2O3) with constant weight proportion along with the variation of the fiber weight content. Hand layup
technique is utilized for the fabrication of composite samples and the mechanical properties like tensile, flexural and impact
strengths are tested on the samples. The addition of the filler materials improved the mechanical properties of the composites.
Moreover, composite with Al2O3 filler material attained highest mechanical properties than the other two filler materials. SEM
analysis also proved that the bonding between the reinforcements and matrix are uniformly dispersed.
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Study of Influence of Process Parameters in Drilling of Glass Fibre Reinforced Polymer
Composite with Clam Shell Filler
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Abstract
This study focuses on assessing the effects of drill diameter, spindle speed and feed rate on delamination factor (both peel up and
push out) and surface roughness in drilling of three different composite plates with 0%, 10% and 20% of clam shell powder filler
in glass fibre reinforced composite using twist drill bit. Taguchi’s experimental design approach is used to develop a parametric
analysis of drilling process. It gives a systematic experimentation approach to find the significant process parameters which
influence delamination and surface roughness of composites. The drill diameter of 6 mm, feed of 0.04 mm/rev and speed of 1000
rpm are found to have influence the minimum delamination factor (fdin) of composite material. Similarly drill diameter of 6mm,
feed of 0.12 mm/rev and speed of 1200 rpm are optimise for minimum delamination factor (fdout) of composite material. Drill
diameter is the most effective parameter followed by feed rate and spindle speed. The filler content has the least influence in
determining the surface roughness.

Keywords: Glass fibre composite; clam shell powder; drilling, Taguchi
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Friction Stir Welding Parameters and Application: AReview
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Abstract
Friction stir welding (FSW) has been developed to be one of the alternatives to conventional fusion-based weldingprocesses. This
paper discusses the basic principle of the “Friction Stir Welding (FSW)" process, provides overview of the recentresearch work
with its implementation in the field and presents the inferences drawn from them. The primary concepts that havebeen discussed
here includes the fundamental operating principle, geometry of FSW tool, design of weld joint, various processparameters, etc.
The detailed aspects of the utilization of the numerical analysis or "finite element analysis (FEA)" for thesimulation and analysis
pertaining to the FSW process has been discussed as well. The objective of the work is to summarize theprominent research work
in this field with due emphasis on the methodology employed, work piece materials, tool design andmaterial, work piece sizes as
well as the typical process parameters involved. The applications and future prospects of theconcept has also been briefly
discussed.
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Effect of Tribological properties on friction stir processed surface composite
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Abstract
Friction stir processing (FSP) is a method of changing the properties of a metal through intense localized plastic deformation.
This is advancement of Friction stir welding (FSW) used for solid state joining of two separate pieces of similar or dissimilar
metallic materials. In FSP a rotating tool inserts into a single piece of plate which consists of a pin and a shoulder. Current work
is done to make the composite surface to enhanced surface properties by FSP. The surface properties enhanced by Friction stir
processing is expected to have effects on the tribological properties of the processed surface.
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Free Vibration of Axially Graded Timoshenko Beam under Centrifugal Stiffening
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1
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Abstract
The present paper studies the free vibration characteristics of axial functionally graded (AFG) non-uniform Timoshenko beam
under the action of centrifugal stiffening effects. A semi-analytical displacement based approach, which follows energy principle,
is adopted. Von Karman type of geometric nonlinearity is incorporated in the present system. In the present analysis, dynamic
analysis is conducted on the statically deflected configuration. At first, static solution is obtained under centrifugal loading and
then subsequent free vibration study is conducted on the predetermined statically deflected configuration. The minimum potential
energy principle and Hamilton’s principle are utilized for static and dynamic problem, respectively, to obtain the governing sets
of nonlinear equations. To solve the nonlinear equations an iterative scheme (direct substitution method) is utilized. The method
is validated with the published article and benchmark results are presented.
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A Review on Numerical Optimization in Liquid Composite Moulding Processes
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Abstract
Liquid Composite Moulding (LCM) processes became popular for producing near-net shape structural composite parts over
traditional methods. However, some critical issues arise during making of the composite part using LCM processes. This article
presents the literature review on prevention methodologies of process induced defects in LCM which arises mainly in the mold
filling and curing stage. Different numerical methods are developed for reducing the flow induced defects like macro-voids, dry
spot and micro-voids formation and cure induced defects like matrix micro-cracks and geometrical distortions. Currently,
researchers are attracting towards heuristics techniques such as Genetic Algorithm (GA), especially for the development of
Multi-objective optimization (MOO) problems, to optimize multiple conflicting objectives simultaneously. The lack of
connection between the selection of optimization technique and process induced defects are highlighted in the future work.

Keywords: Liquid Composite Moulding; Optimization; Meta-heuristic algorithm; Curing; Mould filling;
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A Comparative Study in Micro-structural and Tribological Aspects of Phosphorus
Enriched Electroless Ni-P and Ni-P-Cu Coating
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Abstract
The current article attempts to study the effect of different heat treatment temperature on mechanical (hardness) and tribological
behavior (friction and wear) of phosphorus enriched Ni-P (EN-P) and Ni-P-Cu coatings. Inclusion of Cu ( 16 wt. %) into binary
EN-P (12 % wt. P) coating is commenced an affect to its properties. The coatings are deposited on low alloy steel and heattreated them at 400°C and 600°C for constant time duration i.e. 1 hr. duration. However, the rate of increase in heat treatment
temperature is fixed at 10°C/min for all coatings. Post deposition, the coatings (both as-plated and heat treated) are characterized
by using energy-dispersive X-ray analysis (EDX), X-ray diffraction (XRD) and scanning electron microscopy (SEM). Hardness
and tribological tests are performed on Vicker’s microhardness tester and pin-on-disc tribotester respectively. For all types of
coating, a typical nodular morphology is observed in SEM micrographs for as-deposited condition, while in heat treated
condition coatings are appeared to be flat with an increase of nodule size. Heat treatment temperature has a huge impact on
coating microstructure. High-temperature heating at a constant period resulted in iron diffusion and oxide formation in coatings
structure. EN-P-Cu coatings exhibited lower hardness value for all heat treated conditions. In present study, maximum hardness
(1085 HV0.1) is obtained for EN-P coating while heat treated at 400 °C for 1 h. Wear performances of the coatings are found to
correlate with their hardness value. At 400°C, both coatings show best wear performances. But in comparison between EN-P and
Ni-P-Cu, maximum wear resistance is exhibited by Ni-P-Cu coating (0.64 mm3/N-m).

Keywords: Electroless Nickel alloy coating; Heat treatment; Hardness; Coefficient of friction; Wear rate;
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Evolution of High Performance And Low Emission Biomass Cookstoves-An Overview
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Abstract
As a huge rural population worldwide is depending on open-fired or traditional cookstoves to meet daily domestic energy needs,
improvement of thermal efficiency and reduction of harmful emissions are essential. Accordingly, many researchers are working
continuously to develop improved cookstoves since the last four decades. Traditional cookstoves are thermally inefficient and
produce high emission of harmful pollutants which cause severe health issues. With the growing population, scarcity of fuel and
increase in environmental pollution, it is the high time to improve the performance of traditional biomass cookstoves by
introducing new technology and scientific approaches. This paper presents a chronological review of open literature on the basis
of cookstove design, fuels used and different testing methods adopted to improve the performance of existing traditional
cookstoves, leading towards the development of clean and highly efficient improved cookstoves.
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Growth and Electrochemical Properties of RF Sputter Deposited
Li[Ni0.5Co0.25Mn0.25]O2 Film Cathodes
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Abstract
Li[Ni0.5Co0.25Mn0.25]O2 is considered to be a capable and good electrode material among the various metal oxide electrodes
because of high operating voltage, high capacity, and excellent cycling performance. Li[Ni0.5Co0.25Mn0.25]O2 is prepared
using mixed hydroxide route. The synthesized material has been used to prepare source target for the thin films deposition by rfsputtering. The structural features are studied by XRD, Raman, and SEM. The films prepared at 250 oC followed by postannealing at 700 oC displayed various peaks with good crystallinity along with (003) predominant orientation corresponding to
hexagonal layered structure with R3m space group. CV and CP measurements are used to analyze the electrochemical
performance of the films. The electrochemical properties of thin film electrodes have been studied by cycling voltammetry and
charge-discharge cycling measurements. The Li[Ni0.5Co0.25Mn0.25]O2 film cathodes delivered an first discharge capacity of
57.5 µAh/cm2.µm with excellent electrochemical performance.

Keywords: Li[Ni0.5Co0.25Mn0.25]O2 film cathodes, RF Sputtering, Structural and Electrochemical properties
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Effect of Load on the Friction and Wear Behaviour of Silicon Nitride and Silicon Nitride
Titanium Carbide Ceramic Composite.
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Abstract
In the present research study, the tribological characterization of pure silicon nitride (Si3N4) and silicon nitride-titanium carbide
ceramic –ceramic composites (Si3N4 + 1 wt% TiC and Si3N4 + 2 wt % TiC) was carried out under dry sliding condition. The
samples of Silicon nitride and silicon nitride - titanium carbide ceramic composite were fabricated through liquid sintering using
yttrium oxide, aluminium nitride and optical grade silica as sintering additives. The effect of load on the friction and wear
properties of Si3N4 and Si3N4 /TiC composite is studied. Friction and wear tests were performed on a pin on disc tribometer at
room temperature. It was observed that the friction coefficient and wear rate decreases with increase in load. Further, the Si3N4
+2 wt% TiC composite possessed better tribological characteristics among the materials tested .

Keywords: Friction, Wear, Silicon nitride, Friction coefficient, Composites.
Paper ID: ICMMSE-266

Characterization and Corrosion Study of Electroless Nickel-Boron Coating Reinforced
With Alumina Nano Particles
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Abstract
This investigation deals with the study of 1 g/l alumina reinforced electroless Ni-B coatings on a low carbon steel substrate.
Reinforced coatings were prepared from the as-received nano powders. The alumina nano particles were ultra-sonicated before
being introduced into the coating bath. The reinforced coatings exhibited an improvement in hardness, and corrosion resistance.
A significant increase of nearly 10 %, was observed in case of the hardness of the reinforced coatings. Corrosion potential
increased by about 6 % with the addition of alumina nano particles. The agglomerated nano particles seem to embed in the
nodular boundaries of the cauliflower like Ni-B morphology and in inter nodular porosities. This, in turn, improved the corrosion
resistance by forming an intimate sacrificial layer on the vulnerable substrate material.

Keywords: electroless coatings, Nickel-Boron, corrosion, nano particles
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Characteristics of Stainless Steel-Galvanized Steel Joint: Effect Of Stainless Steel
Composition And Welding Parameters
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Abstract
Stainless steel is welded to galvanized steel in various structural applications. The present study deals with studying the effect of
zinc on the properties of weld joint between galvanized steel and stainless steel. Welding of stainless steel and galvanized steel
was done by varying various parameters like composition of the shielding gas, presence/absence of coating and composition of
stainless steel (304L and 316L grades). After the samples were welded, they were subjected to tensile test, bend test, impact test,
micro hardness study, corrosion test and microstructural characterisation. These tests revealed that the samples in which the
galvanized coating was removed showed better ductility and impact strength and the samples which were welded by using 304L
stainless steel also showed better ductility and impact strength overall. The samples which were welded using
96%Ar+2%He+2%O2 as the shielding gas produced better ductility as a result of the “hotter arc” generated because of helium in
the gas. Yield strength and ultimate tensile strength remained similar across all the samples. Images of the weld bead obtained
from scanning electron microscope revealed that the zinc coating close to the weld bead evaporated during welding which in turn
could condense and diffuse into stainless steel to making it brittle.

Keywords: Gas Metal Arc Welding; Shielding Gas; Stainless Steel; Galvanized Steel; Embrittlement; Micro-hardness; Corrosion
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Fabrication and Mechanical Characterization of Horse Hair (HH) Reinforced
Polypropylene (PP) Composites
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Abstract
In the last few years natural fiber reinforced polymer composite materials have been developing very rapidly in the field of
materials development, due to various advantages such as their biodegradability, low cost, light weight, high specific strength,
easily machinability and eco friendly nature etc. In present work animals fibers (Hair) were used as the reinforcing material and
polypropylene (PP) as the resin. Composites materials were fabricated by using compression moulding techniques. Content of
horse hair (HH) was varied from 0%, 10%, 20% and 30% respectively by fixing the fiber (hair) length. Experimental results
show that mechanical properties such as tensile strength, flexural strength, impact strength increases 20% content of HH and after
that a further increase in the content of HH, mechanical properties are negatively affected but water absorption continues to
increases with the increase in the content of HH.
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An Experimental Study on Investigation of Machining of Nickel Based Super Alloy-718
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Abstract
The current paper is an experimental study concerning the machinability of super alloy 718 involving high speed turning
operation. Ceramic inserts under three different speeds with fixed feed and depth of cut have been invoked in the
experimentation. The impact of machining parameters on the tool wear were studied using SEM micrographs. The experimental
analysis shows that the spherical Al2O3 ceramic insert offers the most effective cutting performance in the machining of super
alloy 718. The ceramic cutting tools were acutely affected by the cutting speeds as seen from the SEM and EDS analysis. The
present work has unconcealed attention-grabbing findings regarding the tool wear mechanisms with regard to the machining of
nickel alloy 718. The most prominent phenomenon of cutting tool wear was found to be the Adhesion wear. The resulting tool
wear and chip morphology have been extensively studied.
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Study Of Mechanical Behaviour Of Eulaliopsis Binata Fiber Reinforced Polymer
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Abstract
In this investigation a new unexplored potential non-wood natural fiber, eulaliopsis binata (short fiber) is taken as reinforcement
with epoxy as matrix material to examine the potential of the fiber as a reinforcement material. The incorporation of short
eulaliopsis binata (sabai) fiber with different weight percentage (5,10,20,30,40) contributed towards enhancement of the
mechanical properties of the composite. The modulus of elasticity, modulus of rupture, impact strength, hardness was found to be
optimum for the composite with 30% weight fraction of fiber. The addition of fiber beyond 30% fiber fraction leads to fiber
agglomeration, poor bonding at fiber matrix interface causing deterioration of mechanical strengths of the composite. The SEM
analysis reveals fiber pullout, fiber-matrix debonding, micro crack propagation is found to be some of the primitive causes for the
failure of composite under study.
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Development and Investigation of Aluminum Metal Matrix Composite Reinforced with
Copper, Nickel, Zinc and Silicon Carbide Particle
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Abstract
The metal matrix composites is a main and important mechanical properties with comparison to the metals over a wide range of
the operating condition system. This makes them an attractive option to the adding and replacing metals for various engineering
applications. The copper is a composite material and relative conductivity is 394 and atomic number of copper is 29. Silver is
also a composite material and relative conductivity is 418 and the atomic number of silver is 47 and the melting point of copper
and silver is 1084.620c and 961.780c. Silicon carbide has good thermal conductivity and high melting temperature and it is used
for the purpose of mass production 1893.4%, 6%, 8% and 10% using induction casting process. Till now this composition is not
used in composite material. In this work i use copper, nickel, zinc &silicon carbide particles in aluminum alloy. To get different
properties of copper aluminum metal matrix composites. In this work, the mechanical properties like tensile strength, hardness,
%elongation and micro structure analysis will be carried out.
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Simulation Of Residual Stress Using Thermomechanical Analysis On Wire EDM Cut
Surface
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Abstract
Wire EDM is widely used for machining precision components. In WEDM process, the heat of plasma spark generated between
the cathode and anode is responsible for the melting of work piece material in controlled shape through series of coordinated
spark in “ON” and “OFF” cycle. The part of material which melted forms cater and some melted material gets redeposited on the
work piece before completely ejecting out in cooling cycle due to sudden cooling by surrounding fluid. The heat affected zone
(HAZ) also contains this redeposited molten metal and forms a recast layer with complex surface texture. The recast layer
exhibits residual stress at surface like other cutting process. Residual stresses limit the service life of component since it initiates
cracks and which may propagate to the base metal under favorable condition. This limits performance of the engineering
components. This is important to predict such stresses. In this study the FE method has been applied to simulate residual stresses
generated the during WEDM cutting on the HAZ of P91 steel. The FE simulation consists of a thermal analysis, revealing the
temperature profile of the machined surface during the WEDM process followed by a sequentially-coupled structural analysis,
giving residual stress pattern. In FEM analysis user defined subroutine is added to simulate the volumetric strain change due to
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phase transformation with temperature. Metallurgical phase changes were accommodated in the form of thermal expansion in the
FEM analysis. This paper also describes the size of craters and heat affected zone. Residual stresses obtained from the analysis
are shown in the form of stress contours as a function of distance from the cutting edge. Trends of behavior of residual stresses
shows good prediction with experimental data obtained from XRD.

Keywords: WEDM: Wire electro discharge machining; XRD: X-ray diraction; SSPT: Solid state phase transformation; HAZ: Heat affected
zone; Lower critical temperature Ac1 ; Ac3 Upper critical temperature; Dilatometry
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Abstract
In this work, the effect of heat treatment on the mechanical properties and the microstructure of heat treated aluminium alloy LM
25 (Al-Si7-Mg) as well as on the metal matrix composite (LM 25), reinforced with tungsten carbide (WC) has been
experimentally studied. The composites were fabricated through Stir Casting Method with LM 25 as matrix material and tungsten
carbide (WC) with 0%, 3%, 6% and 9% by weight as reinforcement material. The specimens were made as per ASTM standards
in order to test for its tensile strength, hardness and wear performance. It is observed that LM 25 alloy aged at 150oC has better
mechanical properties. Significant improvement in tensile strength and hardness is observed with addition of WC as
reinforcement. The results show up to 30% improvement in wear strength of 6% and 9%wt WC when compared to 0%wt WC.
The property enhancement of the composites can be achieved by adding WC in to LM 25.
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Abstract
Abrasive Waterjet Machining (AWJM) is one of the unconventional machining practices and is used widely in industries. The
key output performance measures in this technique are depth of cut and surface roughness. This paper presents the experimental
investigation on machining conditions of abrasive waterjet process in machining mild steel. Taguchi’s method of design of
experiments was used to select input process parameters by varying water pressure, traverse speed, abrasive mass flow rate and
standoff distance. The depth of cut and surface roughness were measured using Sigma Scope 500 profile projector and surface
roughness tester respectively. After getting the required data from the experimental setup the same data is fed to the artificial
neural networks and back propagation algorithm procedure is used to train the data using MATLAB programming package. It is
observed that the artificial neural network (ANN) model was able to foresee the new set of data. This mathematical modelling
tool can be used to predict dynamic varying different types of input to identify the stability of the system.

Keywords: abrasive waterjet machining (AWJM), mass flow rate, optimization, mild steel, standoff distance, traverse speed, water pressure,
artificial neural network (ANN)
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Residual Stress Analysis of Dissimilar Tungsten Inert Gas Weldments of AISI 304 and
Monel 400 by Numerical Simulation and Experimentation
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Abstract
An experimental investigation was made to analyze the residual stress distribution in the dissimilar TIG weldments of AISI 304
and Monel 400. Finite element model has been developed to predict the temperature fields and residual stress distribution in
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weldments. A coupled sequentially thermo-mechanical transient analysis was used to carry out with ANSYS 16.0. The
temperature dependent properties of base metals are considered during the welding modeling. The heat flow rate during the
welding due to conduction, convection and radiation was considered. The predicted residual stresses are validated experimentally
by employing XRD Technique. The residual stresses developed in weldments are within the yield limits.

Keywords: Dissimilar weldments; FEA; Thermal cycles; Residual stresses; X-Ray Diffraction
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Abstract
This paper examining the impact of welding parameters, by parametric investigation of multi spot welded lap shear specimen, on
the tensile shear strength of spot welded specimen. Further, study is carried out to develop mathematical model by using
regression analysis. The design parameters considered are specimen thickness, number of spots and distance between the spots
while process parameters are electrode force and weld current. As per Taguchi design of experiment approach, five welding
parameters with three levels of each are considered for analysis. Experimentation is carried out as per L27 orthogonal array to
analyze the impact of welding parameters on tensile shear strength. Optimum welding parameters are determined by particle
swarm optimization (PSO) method. Tests for confirmation have been conducted to validate the results. Confirmation tests exhibit
that there is maximum 0.571741 % deviation between the results obtained by experimentation and regression. Particle swarm
optimization explore that maximum tensile shear strength 9399.55 N is obtained at 06 numbers of spot and 16 mm distance
between the spots as optimum value for 1.22 mm galvanized steel sheets.
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Design and Development of Test Setup for Impact Endurance Test on Chain Tensioner
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Abstract
Chain tensioner is one of the components of timing chain which applies force on timing chain to reduce excess slack or to
maintain optimum tension in chain for transmitting drive torque uniformly. Timing chain plays vital role in proper and timely
working of internal combustion engines. If timing chain has excess slack, the engine may goes out of valve time causing piston to
collide with valves in cylinder head. Hence, it is very important to keep precise chain tension and to check the life of chain
tensioner. In this work, a test rig is designed and developed to estimate the dynamic life of chain tensioner. Using this test rig,
chain tensioners of various sizes can be tested. To conduct this test, initially direct drive system was proposed to operate the test
machine. However, a belt drive system was used to reduce noise and vibration levels in machine during operation. Programmable
Logic Control (PLC) and Supervisory Control and Data Acquisition (SCADA) are used to plot the results of experimental
analysis on computer.
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Abstract
The application of two-dimensional (2D) materials in biological procedures poses grave concerns because of the risks associated
with them. Moreover, it is essential to study the biodegradability of these sheet-structured nanomaterials in biotic systems. A
comprehensive review is presented over biodegradability and biocompatibility of graphene based 2D materials such as WS2, BN
or MoS2. In addition, the influence of chemical functionalization on the biodegradability profile of the 2D nanostructures has
been conversed.

Keywords: 2D Materials, nanomaterials, grapheme based nanomaterials, functionalization, biodegradability,
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Thermal Performance Investigation of MMC Heat Sinks For Low CTE Electronic
Components Cooling
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Abstract
From the past decades, a vast amount of research is going on to find the cooling solutions for electronics involving numerous
applications. In various sectors such as CPU coolers, LED coolers, relay cooling systems, battery cooling systems, aviation
electronic components cooling systems, etc. The major problem involving electronic components cooling is the design of heat
sinks and their compatibility with the electronic components for the specified applications. Also, the fast-paced advancements in
computing leading for the creation of high-performance processors with integrated and complex circuits for which the cooling
became a difficult task which is challenging the present market. This study aims at developing a metal matrix composite (MMC)
heat sink for low coefficient of thermal expansion (CTE) electronic components cooling. Three groups of Al, SiC, and AlN are
used to prepare three MMC prototype heat sinks. The mechanical and thermal properties of prototype combination MMC
specimens were evaluated experimentally. The performance enhancement investigations on the prototype heat sinks were carried
out in an insulated rectangular duct under forced convection at a constant heat flux of Q = 60 W and at 28°C, 101.325 kPa
ambient conditions. The experiment is carried out at wind velocities ranging from 1 m/s to 4 m/s with an interval of 0.5 m/s.
Results show that for GIIC MMC prototype heat sink the thermal resistance was significantly reduced by 35.25% on average and
for every 1 W of pumping power the thermal resistance was decreased by 1.056% on average.

Keywords. Convection, CTE, T, MMC heat sink, Pumping power, Thermal resistance
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Drilling Process Parameters
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Abstract
This article aims to optimize the drilling process parameters using an integrated approach of the central composite design (CCD),
the technique for order of preference by similarity to ideal solution (TOPSIS) and response surface method (RSM) to reduce
delamination in the marine grade glass fiber reinforced polyester (GFRP) drilling. Marine grade GFRP composite laminates of 6,
8 and 10 mm thickness were made using E-glass fiber and isophthalic resins. Drilling experiments were conducted using 10 mm
high- speed steel (HSS) drills on the specimen as per the central composite design framework with a face center value of unity.
The process parameters speed (600, 1050 and 1500 rpm) and feed (0.1, 0.3 and 0.5 mm/rev) were considered as the control
variables along with the material thickness. TOPSIS technique is used to optimize the process control parameters: speed, feed and
material thickness based on four output performance characteristics: thrust force, torque, entry delamination and exit
delamination. Analysis of variance (ANOVA) with a 99% confidence interval is used to determine the significant main and
interaction effects with the corresponding percentage contribution of the drilling parameters. The experimental results indicate
feed to be the most influential factor in the drilling of marine grade glass fiber reinforced polyester composites contributing
70.38% to the variation in the overall performance index, represented by the TOPSIS grade (TG).

Keywords: GFRP composites; Drilling; Technique for order of preference by similarity to ideal solution (TOPSIS; Response surface method;
Analysis of variance (ANOVA)

Paper ID: ICMMSE-312
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Abstract
Glass fiber reinforced polymer (GFRP) composites are used in various applications across several industrial sectors. Drilling
operation is an unavoidable machining process in the assembly zone dealing with GFRP composites as the composite structures
are joined mainly through the fastening processes. GFRP drilling poses several issues compared to conventional metallic
materials, which decreases the drilled hole quality. In this article, central composite design is used to provide the framework for
the experimental runs on glass fiber reinforced isophthalic polyester composite slabs. Grey relation analysis is used to optimize
the drilling parameters: speed, feed and material thickness based on three output performance characteristics: thrust force, torque
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and drilled hole surface roughness. Analysis of variance (ANOVA) is used to find the percentage contribution of the drilling
parameters. The experimental results indicate feed to be the most influential factor in the drilling of glass fiber reinforced
isophthalic polyester composites contributing 44.16% to the variation in the overall performance index, represented by the grey
relation grade (GRG) for the given experimental range of control parameters.

Keywords: GFRP composites; Drilling; Grey relation analysis (GRA); Response surface method (RSM); Analysis of variance (ANOVA)

Paper ID: ICMMSE-315
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Abstract
The research on Mechanical and Tribological properties using nylon66 composites with Tio2 at various volume fractions are
taken into consideration. The tensile strength, compressive strength, Modulus and Flexural strength tests were performed on
specimen prepared by twin screw extruder. It was observed that there is increase in heat deflection value, wear arte along with
increase in the coefficient of friction. For effectiveness in the Tribological properties of nylon66 +Tio2 it was combined with
glass fiber as filler material. Some of the tests were conducted on the pin-on-disc apparatus and analysis through SEM to study
about the wear behaviour of the material. This resulted in the improvement of the Tribological, thermal and mechanical
properties of the composites with reduction in wear rate and coefficient of friction up to 4 wt% of Tio2 filled with glass fiber. It
was also analysed that at 2 wt % of Tio2 filled with 2 wt% glass fiber there is effective enhancement in Tribological properties
along with decrease in coefficient of friction and wear rate.

Keywords: nylon66, titanium Dioxide, glass fiber, tribological properties, SEM and wear rate.
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Abstract
The present study evaluates the effect of shot peening time on the surface characteristics and electrical resistivity of
SiCP/AA6061 composite fabricated via stir casting route. The composite microstructure after casting was examined by optical
microscopy. The surface characteristics and electrical resistivity were analyzed by X-Ray Diffraction (XRD) and Four-Point
Collinear Probes (4PCPs) methods respectively. The results showed that the grain size decreases and Full Width at Half
Maximum (FWHM) increases with increasing the shot peening time. The grain refinement (33.7 nm) and FWHM broadening
(0.29°) of the sample after 140 s peening caused to lower the electrical resistivity (0.09 Ω-cm). The effect of work-hardening
induced by shot peening have influenced the surface characteristics and the electrical resistivity of SiCP/AA6061 composite.

Keywords: SiCP/AA 6106 Composite; Shot peening; X-ray diffraction; Grain refinement; Four-Point Collinear Probes (4PCPs); Electrical
Resistivity
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Abstract
Human progress has been seeing a continuous move towards cleaner energizes from wood to coal, from coal to oil, from oil to
petroleum gas; renewable are the present interest. Solar cooking and water heating are widely accepted at domestic and
commercial level as clean and green energy applications Thermal energy requirements for cooking purpose form a major share of
the total energy consumed especially in ruler areas. A verity of fuel like coal, kerosene, LPG, Firewood, Dung cakes and
Agricultural wastes are used to meet the requirements. Fossil fuel is a fast depleting, costly and environment degrading resource
and needs to be conserved. Firewood for cooking causes deforestation and cow dung, agricultural wastes etc. may be better used
as good fertilizers. Harnessing solar energy for cooking purposes is an attractive and relevant option. The system for cooking
food using steam generated from solar energy will be developed for indoor cooking suitable for boiling and baking applications
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as this system provides much higher temperature and consumes much lesser cooking time compared to conventional solar cooker.
In this project work a primary reflecting parabolic surface concentrates the solar radiation on absorber. The absorber absorbs the
concentrated radiation and temperature heat to water .The water is converted into steam. The steam generated in the absorber is
taken through insulated pipe to the Steam jacketed utensil where the food is to be cooked. The main objectives of this project are:
1) To promote solar energy technologies to meet cooking energy requirements of a family in rural area. 2) Reduction in the
consumption of traditional cooking.

Keywords: In-house cooking, absorber, parabolic disc, Steam jacketed utensil, solar energy
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Abstract
This paper presents behavior of metal alloy alters due to concoction by casting. Scrutinize over metals amalgam machining
performance characteristic properties can helps in economical and most effective operations carried out on machines on supply of
vegetable based cutting fluid. This work scrutinizes the consequences of machining job on the cutting force intensity, MRR and
superficial finishing. The experiments were conducted on three different copper-based alloys using HSS tool and supply two
different cutting fluids with respect to Taguchi L54 orthogonal array design. The main effects have been calculated at various
parameters affecting cutting forces and surface roughness also determined. The set of optimal machining and process parameters
were found to be spindle speed at 835RPM, cutting speed at 80.89m/min, feed at 0.0916mm/rev, and 1.5mm depth of cut by
using groundnut oil based cutting fluid to optimize the machining environments like optimal cutting forces, maximize material
remove rate and minimize surface roughness.

Keywords: Copper based alloys, HSS cutting tool, All geared lathe machining, cutting forces, Machining parameters, surface roughness;
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Abstract
The lifelong success of all orthopedic and other applied cases of joint and bone replacement depends largely on the strength and
fixation stability. The current work of bio-implant fixation will largely rely on the mechanical fixation stability with different
reinforced material mostly with HA-CNT reinforced. As the reinforcement provides the convenience to fill the gap and provide a
greater strength. Inspite of this in some inherent cases this affects the stability and leads to loosening of implants causing revised
surgery. With the advancement in coating technology plasma sprayed hydroxyapatite coating on bio-implant material is now
considered as a better and reliable means of obtaining stability and better fixation. The present paper is aimed on comparative
study on tribological behavior of uncoated bio-implant material (SS-316L & Ti6Al4V) while experimenting on ball-on-disc wear
testing machine. For this purpose, a précised specimens of SS-316L & Ti6Al4V substrate was prepared as per astm standards and
were tested with different loadings and wear track diametric length under dry and wet condtions. The findings suggested
Ti6Al4V has the lower wear failure compared to SS-316L.

Keywords: Orthopedic; bio-implant; HA-CNT reinforced; plasma sprayed coating; tribological.
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Abstract
Glass fiber reinforced polymer matrix composites have enticed the researchers since last few decades, due to their excellent
mechanical properties and wear resistance behaviour. In this paper woven roving E-glass fiber reinforced epoxy resin composite

Department of Mechanical Engineering, CMR Institute of Technology, Hyderabad.

32

1st International conference on Manufacturing, Material Science & Engineering (ICMMSE-2019)

was prepared by hand lay-up method, followed by curing at 1400C for 6 h. Density, porosity and different mechanical properties,
such as hardness, tensile strength and impact strength were evaluated experimentally, and the test results were compared and
validated with the experimental results of open literature. Three-body dry abrasion behaviour of the composite sample was also
investigated.

Keywords: Glass fiber; Fiber reinforced polymer; Mechanical properties; Three-body abrasion
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Abstract
Presently, in a city land cost for a solar plant to be Setup is very high. An innovative idea of hybrid solar system which contains a
solar PV tree with vertical axis wind turbine is proposed in this paper. Solar tree where hoist acts as a vertical support, and solar
panels are placed in such a manner they appear as leaves of a tree. They are oriented towards south east, south and south west
directions this makes the solar panel to be oriented towards the sun to capture maximum sun light. Secondly, a vertical axis wind
turbine has been embedded on the top of solar tree to also capture the energy from the flowing wind. The hybrid solar system is
generally less noisy and takes full advantage of the wind's spiralling effect upon hitting an object in its path. The two sources for
generating electricity are contained in the same structure, and operate simultaneously yet independently of one another from
renewable energy sources such as the wind and the sun energy. Thus, fusion of smartly designed hybrid solar system helps us
meet the growing power demand of our growing cites and also can increase power production of the renewable system by 50.8%.

Keywords: Solar PV Tree, Wind Turbine, Lenz2 VAWT, Solar Irradiation and Orientation.
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For Horizontal Axis Wind Turbine Blades Made of Composite Material Performance
Analysis is Done and Compared withAlluminium Blades
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Abstract
In past few decades wind turbines are manufactured mainly by using standard components. Later, turbineswere fabricated by
using special components only. One of the best solutions is using composite materials inwind turbine. Most of the composites are
made up of two materials. One material i.e., matrix (epoxy resin)binds together a bunch of fibres or the particles of a much
stronger material and the second material (thereinforcement) adjacent these fibres. These days few researchers have aspired in
utilizing the diversifiedapplications of composite materials as the materials of the future.In this perspective wind turbine with
three blades (Flax fibre) is designed and fabricated using hand-layupfabrication method and this process considers fiber in weight
percentage of 5%, 10%, 15%, 20% and 25%.Moulds are prepared by using these combinations and undergone different tests like
flexural, tensile andimpact and the best suited combination of weight is used in turbine blade manufacturing. These wind
bladesamples are used for studying of different air velocities and different parameters of wind turbine such aspower developed by
turbine, power developed by wind, power co-efficient, speed of wind turbine arecalculated and compared with existing materials
used in wind turbine blades.

Keywords-Flax fiber; Hand-layup fabrication method; Power developed by turbine; Power co-efficient;Speed of wind turbine; Power
developed by wind.
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Abstract
The temporal characteristic of surface electromyography (EMG) parameter has wide application in diagnostic and
rehabilitative/assistive aids. Estimation of muscle onset is one temporal characteristic that has shown potential in the control of
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EMG based orthotics and prosthetics devices. In the present study, onset difference between the vastus lateralis (VL) muscle
group and onset of knee extension was evaluated in a sit-to-stand (STS) task. Five healthy subjects participated in the study. Knee
deviation and EMG activity of VL was recorded. Post recording, EMG signal was high pass filtered and subsequently denoised
with wavelet transform. The onset detection algorithm utilized Teager-Kaiser Energy Operator (TKEO) over mean absolute value
(MAV) envelope. It was found from the study that the onset difference between the EMG activity of VL and the knee extension
in STS task was 456.2 ± 238.2 ms. The result from the study can be used for classification of phases in STS task and subsequent
control of device that may aid STS transfer.

Keywords: Electromyography; Teager Kaiser Energy Operator; sit-to-stand; EMG onset
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Abstract
Inadequate process control in distillation columns often led to poor functioning and unsatisfactory operations. Suitable control of
distillation columns is commonly required for troubleshooting purposes. Distillation is the cleaner, greener, and the most
important separation method used to treat industrial effluents discharged from process industries. The industrial effluents are
professionally treated through various distillation techniques to avoid contamination of water. The high purity water can be
obtained by the implementation of an appropriate separation technique which can be properly controlled. In the present study,
focus has been laid on the separation of acetonitrile-water azeotropic mixture. An efficient pressure swing distillation (PSD)
separation technique has been proposed to treat such a highly toxic industrial effluent which could otherwise prove hazardous to
human health. A robust and efficient control structure for the said process has been proposed, which has resulted in maintaining
water purity of 99.99% irrespective of principle disturbances stimulated in the flowrate and composition of the feed.

Keywords: Azeotropic mixture; aspen plus; pressure swing distillation; control studies.
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Abstract
Green composites, because of its economic advantages and contribution to environmental sustainability, finds its wide range of
applications in several industrial sectors. Mechanical characterization of any engineering materials is of utmost importance in the
manufacturer’s point of view. The present article demonstrates the work concerning the fabrication and mechanical
characterization of a novel green composite having jute fibers as the reinforcement and cashew nut shell liquid blended synthetic
epoxy (CNLBSE) as the matrix constituents, with a primary aim of enhancing the mechanical properties of the jute fiber
reinforced green composites (JFRGC). The enhancement was achieved in two phases. In the first phase, the percentage by weight
of cashew nut shell liquid (CNSL) composition in the composite was varied, and in the second phase, the jute fibers were
mercerized (chemically treated with sodium hydroxide). The mechanical characterization of the fabricated green composites was
conducted as per the ASTM standards and characterized by tensile and flexural properties. The results indicate that the treatment
of the fibers increases the tensile and flexural strength of the JFRGC.
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Abstract
Composite materials are a combination of more than one material with different physical and chemical properties. Composite
materials were fabricated using various techniques, but the simple and less cost technique is stir casting method. Therefore,
Aluminium 6061 -Rice Husk Ash (RHA) samples were prepared by stir casting technique by varying the (4,8, 12) percentage of
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reinforcing material (Rice husk ash). In the present paper, the wear characteristics are optimized using the Taguchi method. The
tribological test of samples was carried out on Pin on disk tribotester under the dry sliding condition and optimized using the
Taguchi Method (Orthogonal Array Design). The L27 orthogonal array constructed at three levels with three experiment factors,
Volume fraction (V), Load (L), Sliding speed (S) and wear depth as system output. Analysis of Variance was conducted to find
the most critical factor and percentage contribution of each factor on the composites. To validate the experimental results with
analysis results confirmation test was done. Further, to investigate the wear mechanism of the composite samples, SEM test was
carried out, it has found that both adhesive and abrasive wear occurred on the contact surface of samples.

Keywords: Wear; Orthogonal Array; Analysis of Variance; Taguchi Method.
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Abstract
Liquid state processing of aluminium based metal matrix nano-composites (MMNCs) along with their microstructures are
reviewed critically from open literature. Results obtained by many researchers reveal that mechanical milling followed by stir
casting can produce the nano-composites with reduced grain size, strong interfacial bonding and homogeneous dispersion with
little agglomeration of reinforcements. Ultrasonic assisted casting reduces the agglomerations and improves wettability of the
nano-particles. MMNCs with well dispersed reinforcements on the grain boundaries can be produced through induction melting
process. Electromagnetic casting reduces the cracks and cavity defects; whereas spray forming and disintegrated melt deposition
technique produce near-net structured MMNCs with homogeneous distribution of nano-particles. Finally, some grey area on
liquid state processing of aluminium MMNCs has been identified and the scope for future research is suggested.
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Abstract
In the present paper, Aluminium 6061 -Rice Husk Ash (RHA) samples were prepared by stir casting technique by varying the
(4,8, 12) percentage Rice husk ash and friction performance are optimized using Taguchi method. The tribological test of
samples was carried out on Pin on disk tribotester under the dry sliding condition and optimized using the Taguchi Method. The
L27 orthogonal array was constructed at three levels with three experiment factors, Volume fraction (V), Load (L), Sliding speed
(S) and wear depth as system output. Analysis of variance was conducted to find the most critical factor and percentage
contribution of each factor on the composites. It is seen that the sliding speed (S) factor is the most significant contributor to the
friction performance of Al-RHA MMC. As well as interaction factors, i.e Volume Fraction (%) *Load (N) is the most significant
contributor to friction performance of Al-RHA MMC. To validate the experimental results with analysis results confirmation test
was done. Microstructure Analysis is conducted using SEM to examine the wear mechanism of the composite samples. It has
found that both adhesive and abrasive wear occurred on the contact surface of samples.
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Abstract
In view of environmental pollution criteria and reduction of finite petroleum resources, researchers allowed a distinct importance
on the usage of alternative fuels in internal combustion engines. Due the availability and desirable properties, Bio-diesel is
considered as one of the best alternative fuels for Internal combustion engines. Additives will assist the petroleum to recuperate
its engine combustion, performance and emission ecological norms. The oxygenated additives with biodiesel will improve the
ignition quality of the fuel with reduced environment contamination. Further, metal-based additives are used in order to improve
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the quality of fuel by reducing the unburn hydrocarbons in IC engines. In the present experimental work, an attempt is made at
investigating the effect of oxygenated and metal-based additives with Mahua biodiesel at optimized blend in a single cylinder
water cooled direct injection four stroke diesel engine. Initially experiments are conducted to optimize the blend of transeterified
Mahua oil with diesel fuel with respect to performance, combustion and emission parameters. Ethanol as oxygenated additive and
50 ppm concentrations of Aluminium oxide as metal-based additive are prepared, through an ultra-sonication process. For
optimized biodiesel of Mahua oil, the effect of additives on performance parameters such as Brake thermal Efficiency, Brake
Specific Fuel Consumption, Combustion parameters such as cylinder pressure, heat release rate and emission parameters
Hydrocarbon, Carbon monoxide, Carbon dioxide, oxides of nitrogen emissions are evaluated and compared. In CI engines, with
biodiesel usage reduces the emission particulates to the significant extent. With oxygenated additives, there is significant
improvement in Performance characteristics is noticed. Due to the presence of oxygen content in bio diesel, which causes
increase in NOx formation. In this work there is significant reduction in emission oxides of nitrogen is noticed with nano
additives due to control of in-cylinder temperature.
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Abstract
This paper presents the theoretical design and finite element studies of pressure cylinder by using different composite materials.
In general pressure cylinders are high pressure shells that are commonly used in aerospace industries. It is well known that,
pressure cylinder develops mainly hoop stresses as compared with longitudinal stresses. By comparing with different metals, the
fiber reinforced composite materials are resulted with high specific strength at different pressure conditions. The present work is
mainly focusses the detailed understanding the behavior of the fiber reinforced composite pressure cylinders operating at
different internal pressures.
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Abstract
Rocket hardware are thin cylindrical shells which are very sensitive to the externally applied loads. During segment processing
they are not allowed to strained in any form beyond certain limits. For producing the rocket segment from the hardware a suitable
interface is to be generated to cater the production operations. To meet the production needs a number of handling, tilting and
rotary operations are essential. These operations are carried out by connecting a pair of rings on either side of the hardware called
as End Rings. This paper deals with the design, analysis and optimization of End Ring for producing the solid rocket motor
segments, using existing hardware interfaces.

Keywords: Optimum Design, End Rings, Handling, Rocket Hardware.
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Abstract
In this paper, Taguchi approach is utilized to determine the optimal design of surface texturing parameters for enhancing the
multiple performance characteristics of journal bearing. Numerical runs are carried out as per Taguchi’s principle with five input
surface texturing related parameters such as dimple depth, major diameter, axial array, angular dimple region, axial spacing
between dimples. CFD analysis is conducted by utilizing thin film lubrication flow with cavitation effect using COMSOL
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Multiphysics 5.0. Besides the load carrying capacity (LCC) and coefficient of friction (COF) are taken as performance
characteristics in this investigation. The numerical attempts were conducted with an orthogonal array of L27. It is concluded that,
axial array and angular dimple region are most significant parameters to enhance the performance.

Keywords: CFD analysis, Cavitation, Ellipsoidal dimple, Design of experiment, Optimal Design, LCC, COF.
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Abstract
Machine shop layout can be designed and modelled using either traditional or modern techniques. Traditional techniques are time
consuming and are not much superior so that manufacturing industry are facing real time problems. Machine shops designed in
traditional way facing the problems like unavailability of sufficient space for material handling, back tracking issue and presence
of bottleneck etc. Flexsim is a simulation software used to model, visualize, simulate and monitor the Machine locations and flow
of activities. In present work a modern approach of modelling a machine layout is done by simulation. Flexsim software is
implemented to measure and analyze the performance of machine shop layout by performing 5 iterations. Result of each iteration
was recorded and it shows that productivity is improved at fifth iteration.

Keywords: Flexsim Software, Optimization, Machine shop layout, Simulation.
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Abstract
Dispersion of nano sized metallic particles in to conventional base fluids, called nano-fluids, is expected to yield enhanced heat
transfer properties. Experimental determination and subsequent correlations of thermo-physical properties such as viscosity,
thermal conductivity, specific heat capacity etc., of these nano-fluids become necessary to estimate the heat transfer performance
of these nano-fluids. Cu nano-fluids in Water-Glycerine base fluids are prepared at different volume concentrations of Cu nano
particles. Two step dispersion synthesis method, without using any surfactant, is used to prepare nano-fluids consisting of Cu
nano-particles in Water-Glycerine base fluid. Viscosity of these nano-fluids is determined experimentally at different
temperatures of 20, 40, 60 and 80 OC using Brookfield Viscometer. Three different volume concentrations of Cu-based nanoparticles in the base fluid are taken as 0.2%, 0.6% and 1.0%. SEM and EDS images show the particle size distribution and
elemental analysis of Cu nano-particles. It has been observed that viscosity of nano-fluids increased with increase in particle
volume concentration and decreased with increase in fluid temperature. Maximum viscosity value of 3.76 cP for 1.0% vol.
concentration at 20 OC and minimum viscosity value of 0.94 cP at 80 OC for 0.2% vol. concentration is obtained for copper
nano-fluids. Viscosity for Water-Glycerine base fluid also measured at different temperatures of 20, 40, 60 and 80 OC. This
viscosity data of will be useful for the aspiring researchers to predict heat transfer properties of copper nano-fluids.

Keywords: Nano fluids, viscosity, thermal conductivity, SEM, heat transfer
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Simultaneous Optimization of Material Removal Rate and Tool Wear Rate during Wire
Electric Discharge Machining of Nitinol Smart Alloy
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Abstract
Nitinol smart alloys are finding exquisite applications in modern day engineering and have already created a dent in the fields of
biomedical engineering mainly because of their noteworthy material characteristics such as shape memory effect. Because of
their special characteristics, machining of these alloys with conventional methods comes with a lot of troubles and irregularities
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hence non conventional methods are chosen to do the same. Wire electric discharge machining (WEDM) is one such method
which is known for producing specimens with better output responses. The present work is aimed at optimizing the machining
process of Nitinol SMA’s by WEDM. The study considers three prime process parameters pulse on time , pulse off time and wire
feed.Taguchi’s utility method of optimization was used and analysis of means(ANOM) and analysis of variance(ANOVA) were
carried out on S/N(Signal/Noise) ratio to compute model parameters and the SEM images of samples machined at optimal
settings were studies and compared. The outcomes stipulate that wire feed rate is an impactful parameter impacting the tool wear
rate (TWR) and material removal rate(MRR).

Keywords: Nitinol, Smart alloy, Taguchi’s utility method, optimization.
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Abstract
Many researchers have exploited the merits of advanced materials in fabrication of wind turbine blades. The required material
properties like good fatigue strength to resist the cyclic load, less weight to decease gravitational forces, great strength to resist
gravitational and wind forces, larger stiffness to provide stability are investigated and reviewed in this article. It is recognized
that, the acceptable mechanical properties are obtained by reinforcing the composites with nano materials. The carbon nanotube
fibers (CNT|s), an allotrope of carbon possess nanostructure of excellent aspect ratio which is higher than 1,000,000. Due to the
distinctive properties of cylindrical carbon molecules, it is much preferred in wind turbine blades. CNTs are fabricated with
various reinforcements for obtaining enhanced properties, which is reviewed in this work, and contrasted with traditional
materials which are utilized in wind turbine blades. Hence, the main aim of this review is to suggest an appropriate material for
wind turbine blade applications.

Keywords: carbon nano tubes, wind turbine blade, nano materials, composites, material properties
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Mechanical Properties and Optimization of Processing Parameters for Epoxy/Glass Fiber
Reinforced Composites
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Abstract
Composites are extensively used because of their high strength to weight ratio. Moreover, the use of versatile synthetic fiber in
preparation of the composites with concern toward the environment issues has led to develop composites using glass fiber
reinforced. In the present paper, glass fiber reinforced epoxy composites are synthesized considering three factors viz. epoxy to
hardener ratio, curing temperature and fiber percentage to study the tensile behavior of the composites. The experiments were
conducted based on Taguchi L9 orthogonal array considering three design parameters. The experimental data were analyzed
using Taguchi optimization technique and optimum combinations of process parameters values for tensile strength were
determined. Analysis of variance (ANOVA) was carried out to obtain the significance of factors affecting the tensile strength. It
was observed from the analysis that the percentage of fiber has more significant effect on tensile strength at 95% confidence
level.

Keywords: Epoxy Based composites, Glass Fiber reinforcement, Taguchi method, ANOVA .
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Abstract
A simple pedal operated cocoa pod breaker was designed and tested. It consists of a splitting knife, a trommel, a pedal drive and a
frame. Initially, the dimensions of the cocoa pods were measured and the pods were classified according to their diameter and
type. The average number of beans in the pods was counted. The parameters measured to test the performance of the cocoa pod
breaker include capacity, bean damage, husk chips in beans and efficiency. The performance was compared to the traditional
method using cutlass. The machine occupies a working area of 1.86mx1.40mx1.25m. The average weight of wet beans in a pod
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was 108.37 g. The capacity of the machine was 178 pods per hour. The damage to the beans was 0.67% and the inclusion of pod
chips 0.3%. The cocoa breaker will be useful to peasants in the rural area where there is no source of electricity.

Keywords: Cocoa, beans, pod breaker, bean damage
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Dielectric Properties of Human Blood Patients Suffering From Renal Failure
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Abstract
The paper reports dielectric properties of plasma, whole blood and 90% packed cells of blood drawn from patients suffering from
renal failure. Dielectric constant, dielectric loss and specific conductance are calculated, measuring capacitance and dissipation
factor of dielectric cell with blood sample at audible frequency (100 Hz to 25 k. Hz) using digital LCZ meter. The study reveals
that dielectric constant, specific conductance decreases, and dielectric loss increases in the case of plasma of patient suffering
from renal disease, as the concentration of erythrocytes in blood increases (45% and 90%); when compared with that of normal
blood samples. It can be concluded that blood of renal failure patients becomes more dielectric and conducting because of the
presence of urea and creatinine in the blood.

Keywords: Plasma, Human blood and 90% Packed cell, Creatinine, Dielectric constant(ε'), Dielectric loss(ε"), Specific conductance, LCZ
meter.
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Experimental Investigation on A Shield and Magnetic Assisted EDM of EN24 Steel
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Abstract
Electric discharge machining is a non-traditional method of machining and also it is an electro-thermal machining process where
an electric spark is generated by electrical energy. In the EDM process, workpiece material needs to be electrically conductive. In
EDM machining any type of workpiece material which is conductive can be machined also can be cut into any profile. An
electrode which is generally used as a tool must be a good conductor of electricity. Both the electrode and workpiece material are
immersed in a dielectric medium and connected to the DC power source. An electric field is generated within the gap between the
electrode and the workpiece is retained based on the potential difference applied. There will be a big amount of electrons flowing
from the tool to the job and ions from the job to the tool such electron and ion movement can be seen visually as a spark. The
electrical energy is thus dissipated as the spark's heat energy. But in the above process, there is a problem associated with the
energy utilization produced in the spark. As just a little extent of the energy created in the spark is utilized for melting and
evaporating of the workpiece material, the rest of the energy is dispersed in the dielectric liquid. In this present work, an attempt
has been made to restrict the energy dissipation in the dielectric fluid and for this purpose, an enclosure is attached around the
cathode with the plan to make a back pressure in this manner confining the development of the plasma in the EDM procedure.
This the enclosure is also called as a shield and again to remove debris from the workpiece, the magnetic field generated by the
magnets is used around the machining region.

Keywords: MRR (Material Removal Rate); EWR (Electrode Wear Rate); POT (Pulse On Time); Shield; Bottom clearance
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Abstract
Production plants across the globe strive towards implementation of lean manufacturing techniques to meet increasing demands
on their products. Over the years, several lean manufacturing techniques have helped industries to increase their competitive edge
and simultaneously get rid of wasteful practices. The purpose of this paper is to implement one of the most powerful lean
technique i.e. standardized work at the assembly station of ball valve. The study has been carried out at one of the pioneer valve
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manufacturing industry situated in north Karnataka, INDIA. The main objective was to identify and measure problems inhibiting
the productivity of the plant by introducing standard work cell at ball valve assembly station. Earlier time consuming processes
were eliminated through Kaizen blast. Standard work cell was developed by eliminating seven wastes and increasing the value
added activities at the assembly station. The manual work tightening of nuts and studs was replaced by pneumatic tool. Testing
bed was made safer for workers to operate. The standard work cell also included visuals like Andon’s, SOP and CCTV cameras.
Overall cycle time of assembly process was reduced by 12.41%. All these improvements in the assembly process contributed to
30% increase in production of ball valves.
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A Concise Review on the Advancement of Anode Materials For Li-Ion Batteries
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Abstract
Li-ion battery research absolutely focused on advancements in the production, optimization, and characterization of electrode
materials. Novel materials are developed using different synthesis techniques to improve the physical properties in the Li-ion
battery research. Morphological aspects of electrode materials played a key role in the Li-ion battery research via Nano
technology. Amazing change in reactivity towards lithium is estimated once the particle size is decreased to nanometer level. The
comprehensive explanation on modern information of novel materials as anodes for rechargeable Li ion batteries will be
presented in this review.

Keywords: Anode; Nano materials; Li-ion battery
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NSIFs of 2D Elastic Bodies with Straight and Curved Sharp V-Notches
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Abstract
In this work, a recently proposed technique: The point substitution displacement technique (PSDT) is extended to compute the
accurate mode I notch stress intensity factors (NSIFs) of elastic bodies with straight and curve sharp V-notches. Certain optimal
points on the notch flanks are identified using a least-squares technique where the displacements are found to be highly accurate.
After that, the NSIFs are evaluated using the finite element (FE) displacements at these optimal points. The PSDT is applied to
determine the NSIFs of various finite and infinite configurations weekend by different V-notch geometries: diamond and lensshaped notches with different notch lengths and notch angles under uniaxial and biaxial loading conditions. The results obtained
using the PSDT are compared with the available results and good agreement of the present results with the published results is
observed. New results of various notched configurations are also presented in this paper .
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Inserts
T Karthik Reddy1, Satyanarayana kosaraju1*, Ravi Nuka2
1

Department of Mechanical Engineering, GRIET, Bachupally, Hyderabad, Telangana 500090, India
2
Sci International Advanced Research Centre for Powder Metallurgy and New Material, Balapur, Hyderabad, Telangana, 500005, India

Abstract
This work focus about investigation of cutting force development and roughness of the surface produced while dry turning of
Inconel 718 alloy with uncoated and coated inserts. Inconel 718 is a nickel based super alloy which consists higher amounts of
nickel and chromium due to that it poses higher tensile and impact strength at elevated temperatures. In addition to that it also
poses excellent corrosive resistance. so eventually it became a widely used material in jet engines and gas turbine operations. But
the machining of Inconel 718 is very challenging to the users because of work hardening tendency. Tool geometry, tool material
and machining conditions are the principle factors which influences the nature of machining. Hence, in the present work,
Investigation of turning parameters with two different tool inserts (coated -TiN and uncoated) on Inconel 718 are used for
machining are studied. The turning tasks were done to discover the best working conditions. A total of 9 Experiments were
performed by a new cutting edge of each insert (coated and uncoated) based on Taguchi’s strategy of experimentations to find out
the best operating condition. The machining considerations are speed of spindle, depth of cut, feed and the Performance
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characteristics are cutting forces and roughness of the surface. By comparing the results, it was observed that the cutting forces
and the surface roughness of uncoated inserts are found to be high when compare with the turning of Inconel 718 coated tool.
The coated tool is efficient with the low speed and the maximum depth of cut with the moderate feed. on the other end uncoated
tool Is reliable with the moderate speed and low depth of cut. The temperature generation also high in uncoated tool insert when
compare to coated tool due to increase in temperature blunt or breakage of the tool chances are high in dry turning of Inconel 718
while using uncoated tool. The cutting speed is recognized as the most critical parameter for the turning activity as indicated by
the weighted total evaluation of the cutting force and surface roughness.

Keywords: Machining; Inconel 718; cutting force; surface roughness; design of experiments; Analysis of Variance
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Experimental Study On A Shell and tube heat exchanger With Novel Self Agitating Inserts
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Abstract
The current experimental study investigates the effect of self-agitating inserts on the Shell and tube heat exchanger (STHX)
thermal performance. Three novel self-agitating inserts are proposed, namely Rectangular agitating insert (RAI), square agitating
insert (SAI), and triangular agitating insert (TAI). The effect of these inserts is studied for the Reynolds number ranging from
3000 to 7200. The improvement in friction factor, thermal performance factor (TPF), and Nusselt number (Nu) are studied.
Results showed the TAI has the best improvement in Nusselt number of 22.06% compared to smooth pipe with maximum TPF of
2.32. RAI and SAI show 17.88 and 9.55% improvement in Nu with maximum TPF of 1.81 and 1.6 respectively.

Keywords:Shell and tube heat exchanger, thermal performance factor, friction factor, Nusselt number.
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PREDICTION MECHANICAL PROPERTIES OF GGBS BASED ON GEOPOLYMER CONCRETE BY
USING ANALYTICAL METHOD
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Abstract:The objective of this project is to study the effect of class Fly Ash (FA) and Ground Granulated Blast furnace Slag
(GGBS) on the prediction mechanical properties of geopolymer concrete (GPC) at different replacement levels. Sodium silicate
(Na2SiO3) and sodium hydroxide (NaOH) solution will be used as alkaline activators. The result shows that the durability
decrease with increase in FA content in the mix irrespective of different curing periods like 7, 28, 56 and 90 days at ambient
room temperature.
Keywords:Geopolymer concrete, sodium silicate, sodium hydroxide, fly ash, granulated blast furnace slag, compressive strength, split tensile
strength. Prediction.
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Abstract
Today’s advanced manufacturing methods explore a wide variety of light weight materials with high structural integrity.
Aluminium sponge is one of them which has properties like light weight, impact energy absorption and vibration reduction. In
this study Aluminum sponge with macro porous open cell with controlled cellular structure was manufactured by gravity die
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casting using porous dies with altruism features and space-holder method. Aluminum sponge was casted with porous die along
with space holders containing fine particles of silica sand and water beads. The cellular structure is controlled by the shape, size,
volume of the pores in the altruist die and diameter of the water bead. The sponge samples with pores of spherical shape obtained
with fine particles of silica sand and altruist porous die exhibited compressive strength higher than the commercially available
aluminum sponge. The irregular cellular structure of the water bead space holder and altruist die showed larger compressive
strength compared with regular cellular structure of aluminum sponge with particles of silica sand space holder.

Keywords: Type Aluminum Sponge; Macro-porous; Altruist Porous Die; Silica Sand; Water Bead; Gravity Casting
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Free Vibration of Functionally Graded Carbon Nanotube Reinforced Composite Spherical
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Abstract
In the present investigation, linear free vibration of functionally graded carbon nanotube reinforced composite spherical shell cap
is studied using the finite element method based on a higher-order shear deformation theory. An eight noded degenerated
isoparametric element with nine degrees of freedom at each node is considered. The first 10 natural frequencies for various
volume fractions are presented for simply supported and clamped boundary conditions.
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Abstract
Damage tolerance philosophy and the safe life design requires prediction of accurate fatigue crack growth life. The advent of
numerical simulation and the evolution of fracture mechanics based approach for the fatigue life prediction enables the accurate
fatigue prediction. Considering the mixed mode stress field around the crack tip, the modified form of the Paris law are widely
employed in the fatigue life prediction. In modified Paris’ law contains the equivalent stress intensity factor, and researchers
proposed various models for correlating the individual mode stress intensity factors to equivalent stress intensity factor. The
selection of a proper model for the estimation of fatigue life has a significant impact on the predicted fatigue life. In this work,
the fatigue life is predicted using seven different equivalent stress intensity factor models available in the literature and the
similitude in their prediction is assessed analogous to published experimental results. In the present study, a plate with crack
emanating from the circular hole is considered. Various error estimation techniques are presented to provide conclusive
information about the efficacy of the selected models.
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Abstract
This investigation was planned to get the optimized material removal rate and surface finish of Wire Cut Electric Discharge
Machining (WEDM) on Inconel 750 by taking into consideration of four input factors such as Pulse On, Pulse Off, Voltage and
Current. Taguchi supported L9 orthogonal array was used to determine the total number of experimental conditions and its values
of material removal rate were calculated. To optimize the material removal rate and surface roughness, a feed forward artificial
neural network model was developed and particle swarm optimization was used by optimizing the weighing factors of the
network in the neural power software. Finally, the model was achieved with the root mean square error of 0.0053881 and
0.0038324 for MRR and SR respectively. Moreover, the optimized MRR and SR were obtained 22.11 mm 3/min and 2.33 μm
respectively.

Keywords: Inconel 750; Wire cut EDM; ANN; PSO
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Abstract
Accident in Fukushima has drawn the attention of the world to use passive safety systems to cope with station blackout (SBO)
condition during which all active system fails to function. A passive system is used to remove decay heat from reactor core
during the total station Blackout (SBO) condition with the help of Isolation Condenser system (ICS). ICS is immersed in a large
pool of water which acts as a heat sink. Heat transfer by natural convection in large pools creates a problem of thermal
stratification. As a result of thermal stratification in large pool hot layer of water assemble over the cold layer of water, because
of this IC surrounds with a hot plume, which deteriorates the performance of IC. The water pool with immersed ICS converted to
thermally stratified water pool, which preventing the mixing of the hot and cold water layer. A new concept was developed by
installing seven shrouds surrounding the heat source. The installation of seven shrouds around the heat source split the large
water pool in eight compartments which ensures whole water in the pool should involve in the heat removal process, thereby
facilitating the mixing of cold and hot water, which suppress the stratification. In this paper experimental study is presented with
and without seven shroud arrangement for 1 kW power. The result indicates that the seven shrouds arrangement able to eliminate
thermal stratification in a large pool of water.
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Abstract
Critical micron sized holes (< 1mm) are highly demanded for improving the performance of the aviation engines. These holes are
being manufactured either by Electric Discharge Machining (EDM) or by short pulsed laser. Nickel-based superalloys are
generally used in technologically advanced industries like aerospace, nuclear and marine etc. The meeting of aerospace quality to
such holes is challenging as the mentioned processes induced several defects because of intense thermal energy used for removal
of material. This study is focused on quality evaluation of the holes drilled by pulsed Nd:YAG laser in conventional dry mode
and water jet guided mode. Drilling has been carried out in trepanning mode to achieve better hole quality. The drilled holes are
evaluated in some of stringent dimensional, form, surface roughness and metallurgical aspects. WaterJet guided laser (WJGL)
drilled holes shows much improved quality as compared to conventional dry laser drilling and EDM drilling.

Keywords: Pulsed Nd:YAG Laser; WaterJet Guided Laser; Trepanning; Recast Layer; Microhardness.
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Abstract
Reverse micro electrical discharge machining (R-µEDM) is a technique of electrical discharge machining (EDM). This process
used to produce arrayed micro features having high aspect ratio. These high aspect ratio micro features are used as electro for the
EDM to make arrayed micro hole on workpiece. Arrayed micro features help to improve productivity. This paper highlights the
R-µEDM and powder assisted R-µEDM processes. Focus is on the comparison of R-µEDM process and powder assisted RµEDM, effect of process parameter on both the process and fabricating micro projected parts. Micro projected parts are fabricated
using 3*3 arrayed tool electrode which is having 500µm diameters. Graphite powder mixed with EDM oil to perform
experimentation of powder assisted Rµ-EDM process. Graphite powder has 60 mesh grain sizes. Capacitance, voltage and pulse
on time (POT) are process parameters while aspect ratio and dimensional variation in percentage are response parameter.
Graphite powder mixed in EDM oil it improves performance of R-µEDM process.

Keywords: Reverse µEDM; Powder assisted R-µED; Aspect ratio; Micro features.
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Abstract
The ecological balance in environment must be maintained despite growing industrial needs. Instead of controlling waste
electrical and electronic equipment (WEEE), the hazardous substances were restricted at their origin and hence RoHS
(Restriction of Hazardous Substances) directive came into picture. Connecting rod bearings are one of the important components
of engine. It gives smooth rotation of connecting rod that connects the crankshaft and the piston. Lead is present in different
amounts in bearing material because of its friction reducing property. However, due to negative health and environmental issues
of lead, the use of lead is getting restricted in bearing. Thus, there is need to find out lead free bearing materials. This paper
suggests different lead free alternatives to leaded bearing material.

Keywords: WEEE; RoHS; Lead free; Connecting rod bearing.
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Abstract
The shop floor of each industry has several stations, working interdependent to carried out specified tasks, as per the schedule
define to meet the production rate. The breakdown of machine, shortage of inventory, unavailability of tools causes delay to meet
the demand. The excess inventory at workstation catches rust requires regrinding, fatigue to operator due to unnecessary
movement, improper design of pallet, incorrect location of clamps are some of example consumes time at workstation and slower
production rate. The fabrication line of global boom has considered for improvement and to increase production rate to satisfy the
customer demand. This fabrication line is able to produce 12 global booms per day. This rate of production is inadequate to
satisfy actual customer demand of 15 global booms per day. The efficiency of fabrication line has proposed to increases to meet
actual demand. Value stream mapping is the only lean tool suggested in literatures, to eliminate Muda, bottlenecks across
production line. The value stream mapping uses current state map to record current state of production line before
implementation of techniques. The current state map plotted for globe boom fabrication line has identified several problems. The
higher setup at welding station of center section due to improper clamping of center section, excess inventory at foot boss a
center boss tacking station catches rust and requires regrinds, underutilized press station due to no provision of fixture are some
of the problems identified across fabrication line. The lean implementation, kaizen are employed to solve above problems and
future state map recorded. The lean implementation eliminates excessive inventory, reduces total cycle time and total setup time
at various station. The future state map shows reduction of 156 minutes from value added activities which synchronously reduces
430 minutes of non-value added activities. This contributes reduction of 586 minutes from production lead time.

Keywords: Value stream mapping; Current and Future state map; kaizen; Production lead time .
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Abstract
One of the important machining technology is high speed machining, It is used for difficult to machine materials like nickel base
alloy, titanium etc. For grinding process important alternative is came in to consideration is hard turning process. In this study,
high speed turning operation is carried out on Inconel 625. Inconel 625 material is nickel base material which is having good
corrosion resistance, heat resistance alloy etc. It is majorly used in chemical processing, oil and gas industry, nuclear power plant,
submarine manufacturing industry. Because of high strength and several work hardening tendency it is difficult to machine. High
speed machine of Inconel 625 and other Inconel alloy is severally used in machining of power plant equipment, aerospace
components, sub-marine parts etc. The main objective of this experimentation is to examine and observe on response parameter
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like cutting forces and surface roughness on input parameter such as cutting speed, feed rate and depth of cut. Experimentation
was conducted as per Taguchi’s L9 orthogonal array during turning operation. The results are analyzed using analysis of variance
(ANOVA) method. This analysis shows the percentage contribution of parameters.

Keywords: Inconel 625, high speed turning, surface roughness, ANOVA, Taguchi method;
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Abstract
Tungsten inert gas welding (TIG) is being extensively used as a crucial process in the modern automotive, aerospace,
manufacturing and electronic industries as it can produce high quality welds with an appreciable accuracy. Quality of the weld
and joint efficiency is the most obligatory requirement. Present work focused on evaluating the mechanical properties for TIG
welding aspects of SS 310 and MS materials. An attempt has been made to investigate the influence of various parameters
namely welding current, diameter of filler rod and gas flow rate on the responses such astensile strength, percentage elongation
and Rockwell hardness. Welding is performed to join 1.5mm thick SS 310 and MS plates which were then made to ASTM
standard tensile specimens to carry out the tensile test. The mechanical strength is also evaluated using Rockwell hardness test.
The results revealed that it has a maximum tensile strength of 424.31Mpa welded with 60 Amps and having a gas flow rate of 6
Lit/minby employing a filler rod of diameter 2mm. Moreover, the maximum hardness value of 61 HRB was reported with the
sample welded with 40 Amps & 5Lit/min of gas flow rate by using a 1.5mm diameter filler rod .

Keywords: TIG welding, SS 310, MS, Tensile test, Rockwell hardness test;
Paper ID: ICMMSE-483

Numerical Analysis of a Semi-Elliptical Surface Cracked Plate Under Tension
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Abstract
A numerical analysis has been performed to study the three-dimensional behavior of the stress field around the crack front of a
semi-elliptical surface cracked thick plate under tension. The variation of the out of plane stresses has been represented by an outof-plane constraint Tz. The variation of Tz with respect to three aspect ratios, normalized radial distance, and polar angle has
been studied. The stress field pattern around the crack front has been found to be under plane strain condition. An extent of the
transition zone from plane strain to plane stress field is also investigated. The variation of mode I stress intensity factor is also
observed along the crack front. The numerical results of the present analysis are compared with the existing literature. It is found
that the stress intensity factor for a semi-elliptical surface crack has a maximum at the center of the crack while the maximum of
KI for semi-circular crack happens to be at the front free-surface of the plate.
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Abstract
Thermal Barrier Coating (TBC) plays a major role in the improvement of gas turbine and engine components in terms of their
service life and performance. Generally, all coatings must possess certain primary properties to perform in the intended
applications. However, regardless of applications, suitable adhesion strength is one major characteristic they must have to
adequately protect the basic components on which they are applied upon. In TBCs, adhesion (or Bond) strength is a parameter
that helps to illustrate the resistance of the ceramic top coat against spallation either from the bond coat (and component) or
within the TBC layers itself. The performance of TBCs are reliant upon the adhesion between the coating and the metal substrate
and also adhesion (or cohesion) between the bond coat and the overlying ceramic top coat layer. The de-bonding of the top coat
layer or the inter-metallic bond coat layers are the main reasons of the failure of the overall TBC system. Some of the prominent
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problems associated with coatings applications are residual stresses, micro-cracks and pores etc. These and many other factors
influence the adhesion of the coatings in addition to service environment conditions and pre coating substrate preparations such
as substrate cleaning, grit blasting and very importantly plasma spray parameters. In the present work, results obtained from
adhesion strength measurements carried out by following the ASTM C 633 standard test method, on various types of TBCs are
being shared. Thermal barrier coatings (TBCs) were synthesized with NiCrAlY bond coat deposited on SS 304L substrate by
using air plasma spray and different ceramic top coats (a) commercial 8%Yttria Stabilized Zirconia (8YSZ) (b) lab synthesized
plasma spray powders of (i) Lanthanum Zirconate (La2Zr2O7) (ii) Lanthanum Ceria Zirconate (La2 (Zr0.7Ce0.3)2O7 and (iii)
Lanthanum cerate (La2Ce2O7). The coating depositions were carried out in different configurations i.e. two layers, three layers
and gradient layers (Functionally gradient materials). The evaluation of properties includes the studies of morphology of the
strength (adhesive/cohesive failure mode) tested specimen as well. General conclusions drawn from the studies on several
specimen in various configurations are that cohesive failures (between the ceramic top coat layers) is the predominant
mechanisms followed by few adhesive failures in bond coat coat/ceramic interface.

Keywords: Thermal barrier coating, zirconia based pyrochlore, functionally gradient, adhesion strength
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Abstract
The need to purse an environmentally safer future has promoted the researchers to look beyond the polymer composite materials.
This paper presents the fabrication of mould, preparation of composition materials and the results of an experimental
investigation aiming at determining the mechanical properties of polymer hybrid nano polymer composite material specimens to
classify it for suitable applications. The Hand lay-up method is used for preparation of composition material and the experiment
consists of different testing with standards of ASTM D 638-4 for tensile testing, ASTM D7264 for flexural testing, and ASTM D
256 for impact testing of polymer based composites. A fairly extensive experimental program was carried out to cover both
stiffness and strength parameters of the specimens. Based on the obtained results by comparing polyester and epoxy materials, it
was possible to conclude that the polymer hybrid nano composite material specimen displays the classification compatible to
mechanical requirement of material.

Keywords: Mechanical Properties, Polyester, Epoxy, Carbon fiber, Graphite, Aerosil, and Composite Material.
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Abstract
In the present investigation, buckling of functionally graded carbon nanotube reinforced composite (FGCNTRC) plate with a
cutout is studied by the finite element method . The formulation based on a higher-order shear deformation theory. An eight
noded isoparametric plate bending element with nine degrees of freedom at each node is used. The critical loads for various
volume fractions and CNT patterns are presented for simply supported boundary condition.
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Abstract
In the present study, a twin-rod magneto rheological (MR) damper working in flow mode is designed. The piston core, annular
fluid gap, outer sleeve, and the outer cylinder forms the magnetic flow path. A nonlinear constrained optimization problem is
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formulated to obtain the geometric dimensions of the piston assembly. The flow mode equations of the damper and the
electromagnetic circuit design equations, assuming constant magnetic field links are coupled together to form an optimization
problem. The design torque and angular velocity requirements of the normal human knee are converted to damping forces and
linear velocity using the knee and damper geometry based on the previous study. The damping force design constraints and the
constraints related to current requirements and magnetic field saturation are imposed. The obtained optimum dimensions of the
piston assembly yielded an off state damping force of 56.8 N and a maximum on-state damping force of 1582 N at a current of
1.6 A for a design velocity of 0.1 m/s. Magnetostatic analysis of the piston assembly using the optimized dimensions is
performed which showed that the annular gap is exposed to a field of 0.6 T, as assumed and the piston core is subjected to a field
of 1.8 T which is below the saturation limit of the core material.
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Abstract
Ride comfort of a vehicle is the measure of complacency that a passenger can experience during the travel. The present work
focuses on optimizing the quarter car suspension parameters to provide better ride comfort and road holding. Initially a
commercially available damper of a light motor vehicle has been characterized to understand its force-displacement behavior and
the damping coefficient of this damper has been determined using this characterization result. These damping coefficient values
have been considered for quarter car analysis using Matlab simulink model. Vehicle speed, sprung mass, spring constant are the
other parameters considered along with damping constant. Design of experiment has been used to conduct simulation considering
the parameters for three levels. Multi objective Genetic algorithm (MOGA) has been used to optimize the input parameters for
better ride comfort and road holding.

Paper ID: ICMMSE-498

Multiscale Material Modelling and Analysis of Carbon Fiber/MWCNT/Epoxy Composites
to Predict Effective Elastic Constants
Mohamed Shabaze1*, P.K. Sahoo2, V.L. Jagannatha Guptha1
1

Department of Mechanical Engineering, RV College of Engineering, Bengaluru-560059, Karnataka, India
2
Structural Technologies Division, CSIR-National Aerospace Laboratories, Bengaluru-560017, Karnataka, India

Abstract
In the current work, the effect of weight percentage and orientation of multi-walled carbon nanotubes (MWCNTs) on the
mechanical properties of unidirectional (UD) carbon fiber (CF)/MWCNT/epoxy composites was studied by using multiscale
material modelling and finite element analysis (FEA). Nanoscale representative elementary volume (RVE) consisting of
MWCNTs and microscale RVE consisting of carbon fibers were generated using DIGIMAT FE Software. The equivalent elastic
properties obtained from MWCNT/epoxy composites were used to estimate effective elastic constants of UD carbon
fiber/MWCNT/epoxy composites. The weight percentage of MWCNTs was varied 0% to 5%, while MWCNTs were orientated at
00,300,450,600 and 900. It was found that the E1, E2, G12, g12 and g23 increased by 1.79%, 6.14%, 2.83%, 8.8% and 5% at 5wt%
addition of MWCNTs respectively. It was also found that except transverse young's modulus (E2) all other elastic constants
decreased by increasing the orientations and at 900 the transverse Young's modulus (E2) increased by 16.57% compared to 00
orientation at 1wt% addition of MWCNTs. The multiscale FE analysis results were compared by multiscale micromechanics
model.

Keywords: Mechanical Properties; Multiscale Material Modelling; Multi-Walled Carbon Nanotubes; Finite Element Analysis; Representative
Volume Element; Multiscale Micromechanics Model.
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Abstract
Waveriders are of great importance for high speed aircrafts as they offer the promise of greater Lift to Drag (L/D) ratio than
generic hypersonic vehicles. A waverider is characterized by a shock wave attached to its leading edge which creates a highpressure zone under the lower surface, thus allowing for a higher L/D. The present work deals with the analysis of the
configuration of the hypersonic Brazilian 14-X waverider. The computational model is generated and the CFD analysis is done in
ANSYS FLUENT. The parametric study involves the computation of the maximum lift-to-drag ratio for different Mach number
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ranging from 6 to 10 and the effect of angle of attack ranging from 0 0 to 150. The dependence of the angle of attack (AoA) and
the variation of Mach number of the flight with the L/D ratio along with the interdependence of these parameters are studied. The
pressure and velocity contour of the model at different values of Mach numbers, AoA and altitudes are noted. The present model
for the waverider is found to be efficient at the Mach number 6 at an angle of attack of around 6 0.
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Abstract
Machining process is an essential process in manufacturing system. It involves in various parameters that influence machining
part and tool life. The parameters that influence machined part are material remove rate, surface roughness. These parameters get
affected by friction. In order to reduce friction, cutting fluids are used during machining process. Cutting fluids play an important
role in machining of the material. While machining process there arises friction between the mating parts. To reduce the friction
between mating parts cutting fluids are used. Cutting fluid reduces friction in between mating parts that improves good surface
roughness, do not alter material properties due to heat generated during machining, and also improves tool life. In this experiment
there are two types of cutting fluids, one is vegetable based and another is conventional cutting fluid and by using these fluids
surface roughness, material removal rate, relative machining parameters, effect of cutting fluid, cutting forces at various
conditions have been investigated. In this experiment, the data of investigated parameters of machining process are been
compared in order to conclude for optimize cutting fluid that has better performance in generating optimized machining
parameters among two cutting fluids. By comparing both the cutting fluids vegetable based cutting fluid is the optimized
machining process with low surface finish and better material removal rate.

Keywords: miscible cutting fluid, cutting force, vegetable based cutting fluid, conventional process;
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Abstract
Nano fluids constitute the blending of nano sized (<100nm) metal and non-metallic grains in traditional cutting fluids. Due to the
extensive thermal and tribological properties, nano fluids are preferred for high heat transfer applications. Therefore, the
amalgamation of nano fluids in base cutting fluids creates interest to researchers. This paper focuses on summary of different
research works conducted on nano particles blended in cutting fluids. Authors have facilitated the functioning mechanisms of
various nano particles blend with traditional fluids. Also, the effect of these fluids was analyzed in various machining process
like turning, drilling, milling etc. As evident from literature survey, the better surface finish and excellent lubrication were
obtained by adding higher concentration of nano particles in base cutting fluids. This is due to the surface improvement effect
(mending and polishing) and direct effect (rolling, filming, and sliding) of cutting fluids. Also, the nano fluids are used to
decreases the nodal temperature, cutting force, tool wear, power consumption and coefficient of friction. Authors have also found
the research gaps for future research.

Keywords: nanofluid, nanoparticles, machinability, lubrication, coefficient of friction
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Abstract
Metal matrix composite (MMC) is one such material that can be produced to suite for low and high-temperature applications with
various cyclic loads. The present research aims at the evolution of aluminium based metal matrix composite material reinforced
with distinct weight percentage of CNT/Ni/MoS2 ceramics by traditional stir casting. Various mechanical and tribological
characteristics were studied on the cast composites. The mechanical properties namely hardness, compression strength and
ultimate tensile strength enhanced with an addition of ceramic particulate in the aluminium base matrix alloy in terms of weight
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percentage. Also an increment in weight percentage of reinforcement’s particulate influences the tribological and corrosion
properties of the proposed composite material.

Keywords: Molybdenum disulphide (MoS2), Multiwall Carbon Nanotube (MWCNT), Sliding wear, Stir casting, Metal matrix composite
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Abstract
Tool fault diagnosis is essential in modern machining process to commemorate automation and precise manufacturing with
limited human intervention. Automation increases productivity and efficient job handling ability. Online tool condition
monitoring enables the fault diagnosis of cutting tool. A sensor is employed to acquire the information of the tool condition. The
sensor data will be in raw form, which need to be processed using signal processing technique to derive the useful information
about the tool fault. In the present work, a single point cutting tool of carbide tip used to machine oil hardened nickel steel.
Various tool conditions are considered namely healthy, extended overhang, worn flank and broken tool. Vibration signals
corresponding to each tool conditions are acquired using accelerometer to monitor tool condition. The time domain signals are
transformed to frequency domain by employing fast Fourier transform (FFT). Other signal processing techniques such as
cepstrum analysis and wavelet analysis used to understand the ailment of tool. The study also addresses limitations of signal
processing tools and the advantage of one over the other.
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Abstract
Biodiesel is known to be renewable fuel which shows less effect on environment and it is a product obtained from various plant
sources through trans-esterification. Many researches are proposing for biodiesel/ biofuel as an alternate fuel without minimising
the efficiencies and reducing the effects of diesel on environment and even without effecting the life of the engine and without
modifying the engine hardware. In this experiment we extracted biodiesel from raw canola oil by trans-esterification and fuelled
the engine by blending it with petroleum based diesel. The results obtained were satisfactory. The properties of biodiesel like
viscosity, fire point, flash point, density, calorific value are observed and they are found to be comparable with the petroleum
based diesel. In this study we tried to show the results of both raw canola oil and canola biodiesel. By considering the efficiency
of engine the blends are compared. When blends are prepared with raw oil and fuelled the engine B30 has shown some good
results both in terms of emission and performance. It was observed that by using B30 there is 12% increase in efficiency, 8%
decrease in fuel consumption, 32.5% reduction of HC, 30% reduction of CO2, 20% reduction in CO. In case of canola biodiesel
both the blends B40, B50 shown good results when compared to diesel both in performance and emission parameters. When B40
is used it was observed that 40% reduction in Co, 30.5% reduction in Co2, 41% reduction in HC, 8% reduction in fuel
consumption, 7% more in efficiency. When B50 is used 13.21% increase in efficiency, 9% reduction in fuel consumption, 22%
reduction in the HC, 17% reduction in CO2, 7% reduction in CO.
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Abstract
Natural rubber is one of the important material in the manufacturing industry with applications varying from footwear to an
aircraft industries. An investigation was conducted on the nature of material so as to increase its effectiveness in its function in
cleaning off water, dust and other impediments of the windscreen of automobiles. A research has been conducted on various
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compositions of rubber by adding various fillers to improve the properties. The main objective of this work is to enhance the
mechanical properties of the natural rubber used in the windshield wiper blade using Carbon black (N550) in two different
compositions. Abrasion test, hardness test, tensile and tear tests were conducted on the specimen. A comparison study was done
with the existing wiper blade used.

Keywords: Natural rubber; abrasion test; soybean oil; carbon black; silica.
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Abstract
Traditional drilling is an art and science of making holes in an object, in manufacturing its plays a vital role since more than 45%
of metal removing process are done with these type of operations. High temperature is generated while doing drilling operation,
because of high temperature generating drill tool become dull and leads to reduction tool life. The hole making process by using
the form drilling is an advanced process. By name one can easily judge the friction drilling application. This form drilling is a
process of making a holes on the sheet metals by using heat generated in friction between the hole surface and Tool. In this
primarily, the drill bit penetrates into the metal and generates the heat due to friction. In terms of industry, it is also familiar as
Friction drilling or thermal drill or flow drill. The focus of the present review is on influence of various drilling parameters on
different work materials in friction stir drilling. Friction stir drilling is also called as flow drill, thermal drill, and form drill. The
ANOVA, Taguchi’s technique is implemented to explore the effect of the process parameters and analyze the form drilling
variables such as feed, speed, thickness of material, Dia of tool.

Keywords: machining parameters, Friction stir drilling, Bushing height and temperate,FCAR
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Abstract
In today’s increasing competitive world, it is paramount to constantly improve, be it manufacturing or service industry. Over the
years, several lean manufacturing techniques have helped industries to increase their competitive edge over their competitors and
simultaneously get rid of wasteful practices. Excavator as one of heavy equipment is designed and accomplished with counter
weight (CW) at its backside to keep a balance condition during its operation. The purpose of this paper is to implement one of the
most powerful lean technique i.e. bottleneck analysis and root cause analysis. The study has been carried out at one of the
excavator manufacturing industry situated in Karnataka, INDIA. The main aim is to study the current process of production of
counter weight, analyze it to find bottleneck workstations and make an improved process to meet the forecasted increase in
demand. Overall cycle time of curing process was reduced by 85.3% and process time for filling Of CW reduced by 83%. The
breakeven time for that installation which costs 1.1 lakh will be only 108 days. All these improvements in the assembly process
contributed to 25% increase in production of counter weight.
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Abstract
The objective of the current work is to numerically investigate the fluid flow and heat transfer rate problem related to cooling of
electronic devices using commercially available CFD codes. In this work heat transfer study is carried out on the finned surfaces
with a view of optimizing the spaces between the fins. Thus, increase the rate of heat transfer. heat transfer co-efficient and
Nusselt number obtained is validated using empirical correlation available in the literature. The percentage difference of error
between simulated and correlation results is calculated. By the results we observed that there is increase in heat transfer rate when
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there is decrease in the spacing between fins. Optimum fin spacing where the maximum heat transfer rate occurring is at
0.00745m for 15 fins.

Keywords: Electronic cooling, Natural convection, vertical finned surfaces, heat transfer co- efficient, Nusselt
number, Heat transfer rate.
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Abstract
Aluminium alloys gathers wide range of acceptance and potential application in automobile, aerospace, ship building industries,
off shore structures & construction of bridges owing to its low weight, superior strength to weight ratio and other anti-corrosive
properties. In the realm of welding processes of aluminum and its alloys, the TIG welding continues its peak spot because of its
flexibility and versatility in adaptability. Present investigation reports the deformation behavior of AL6082 & AL8011 butt
welded joint during tensile tests. TIG welding was performed in the rolling direction of two aforementioned dissimilar aluminum
alloys. The Rockwell hardness testing technique was employed. These tests were carried out on the weldments to ascertain the
joint integrity prior to characterization to have an idea of the weld quality. Many considerations come into the picture and one has
to balance to reach to an optimized combination of various welding parameters. Therefore, present study focused on evaluating
and exploring the influence of various welding parameters on ultimate tensile strength and hardness of the welded specimens by
conducting tensile experiments.

Keywords: Aluminum alloys, TIG welding, WEDM, tensile test, Rockwell hardness
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Abstract
Noise pollution has become a major environmental concern for our society. Natural fibers have better acoustic properties. When
these fibers are used along with synthetic fibers, it improves mechanical strength in addition to the acoustic property. Such Fiber
Reinforced Polymer (FRP) panels can be used as structural members in various applications such as furniture, prefabricated
elements, HVAC ducts etc. Four varieties of hybrid FRP panels made of jute, flax, sisal and hemp in combination with Kevlar-29
are fabricated using vacuum bagging technique. These panels are represented as J-FRP, F-FRP, S-FRP and H-FRP respectively.
Sound Transmission Loss (STL) and flexural strength are experimentally determined. Sound impedance tube technique was used
to study STL. Experiments were conducted at lower frequency range from 63 Hz to 1600 Hz; and higher frequency range from
1000 Hz to 6300 Hz. Circular specimens of diameter 100 mm for lower frequency and 30 mm for higher frequency were used.
Among all hybrid FRP’s, S-FRP showed maximum STL value of 31.28 dB whereas J-FRP showed minimum STL value of 20.92
dB till 6300 Hz. There was substantial increase of STL values upto 1600 Hz, whereas slight increase (around 15%) was observed
at higher frequency of 6300 Hz in all FRPs. H-FRP also showed higher STL values close to S-FRP with marginal difference of
2%. In addition, H-FRP has the highest flexural strength to weight ratio among all the FRP panels and hence H-FRP would be a
better option for struct0ural applications.

Keywords: Hybrid composite; Natural fibers; Sound transmission loss; flexural strength.
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Abstract
Nanofibrillated cellulose were extracted from natural fibre of Okra plant by a chemical, Acid hydrolysis and mechanical method
to study their potential for use as reinforcement fibrils in bio composite applications. The okra Nanofibrillated cellulose
composites were prepared by Compression moulding and VARTM method. The Present work was to investigate water
absorption, compression and impact properties of okra Nanofibrillated cellulose reinforced epoxy composites. The water
absorption compression and impact of okra Nanofibers Reinforced Epoxy composites were studied and the effects of okra
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Nanofiber (0,1, 2, 4 and 6wt%) are also examined. The water absorption, compression and impact properties of Nanofibre
reinforcement has improved when compared with the virgin composite. Water Absorption capacity is less for okra
Nanofibrillated cellulose reinforced epoxy resin composites sample when compared to other composite samples but it is high
when compared to pure epoxy resin sample. The compression strength of 4 wt.% okra Nanofibrillated cellulose composites
shows improve quality result among other composites and it gives 4wt.% improved strength of the pure epoxy resin composites.
Whereas 4 wt.% okra Nanofibrillated cellulose composites (OKCNFs) shows improve impact strength as compared to Epoxy
resin composites. The okra Nanofibrillated cellulose composites are tested by means water absorption, compression and impact
test based on ASTM standard. Effect of Fibril surface Treatment on water absorption, compression and impact properties are also
observed.

Keywords: Okra Nanofibrillated cellulose, epoxy composites, water absorption, compression and impact properties.
Paper ID: ICMMSE-538

Comparative Study on Mechanical Behavior of ASS 316l For Low and High Temperature
Applications
Dharanikota Harshini1, Ahsan ul haq2*, Tanya Buddi1, K.Ajay kumar2, A.Anitha lakshmi1
1

Department of mechanical engineering,Gokaraju Rangaraju Institute of Engineering and Technology, Bachupally, Hyderabad. 500090
2
Department of mechanical engineering, VNR Vignana Jyothi Institute Of Engineering and Technology, Bachupally, Hyderabad. 500090

Abstract
Austenitic Stainless-Steel 316L is among the significant ASS grades which are most commonly used in various modern
industries. It has greater resistance to corrosion in ordinary atmosphere as well as in extreme environments such as salt water and
environments where resistance to pitting and chloride corrosion is required. While performing well when exposed to elevated
temperatures, it can also maintain its quality toughness and strength at negative temperatures which makes it as an exceptional
choice for applications such as water treatment, marine, nuclear, aerospace and automobile industries. Therefore, present study
focused on evaluating and comparing the mechanical properties namely ultimate tensile strength (UTS), 0.2% of yield quality
(YS) &percentage elongation from the experimental data acquired from the uniaxial isothermal tensile tests performed at subzero temperatures (0 °C, -25 °C&-50 °C) with a range of cross head speeds and at elevated temperatures (7500C, 8250C &
9000C) in three orientations (0, 45, 90) degrees to the rolling direction. The influence of temperature and strain rate on the
responses has been resolved and the comparison has been made at extreme temperatures.

Keywords: ASS 316L, elevated temperatures, sub-zero temperatures;
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Photocatalytic Degradation of Triclopyr, A Persistent Pesticide By ZnO/SnO2
Nanocomposities
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Abstract
ZnO/SnO2 nano-composites with different compositions were synthesized by co- precipitation method and furthercharacterized
by XRD and TEM. Synthesized photocatalysts were employed for the degradation of a persistentpesticide, Triclopyr (TC).
Triclopyr is a well-known herbicide and fungicide. Coupled ZnO/SnO2 photocatalystsshowed better degradation of TC than the
pure ZnO or SnO2. The nanocomposite containing the 10% of SnO2content (ZS-2) exhibited highest photo catalytic activity
towards degradation of TC. Higher activity of the coupledoxides is attributed to the reduced recombination of photogenerated
charged species due to formation of hetrojunctionsbetween ZnO/SnO2.

Keywords: nano-composites, persistent, Triclopyr, herbicide, fungicide, hetero-junctions
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Novel Mixed Metal Oxide (ZnO.La2O3.CeO2) Synthesized Via Hydrothermal and Solution
Combustion Process - A Comparative Study and Their Photocatalytic Properties
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Abstract
Designing of novel semiconductor materials or enhance the potential of existing materials for the removal of theenvironmental
pollutants is growing area of scientific interest. In this paper, novel binary ZnO.La2O3 (ZL) andternary mixed metal oxides
ZnO.La2O3.CeO2 (ZLC) are synthesized using hydrothermal and solution combustionapproach. The synthesized materials are
characterized by the various techniques such as XRD, FESEM, UV-DRSand BET surface analyzer to uncover the structural,
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morphological and optical properties of the materials. Thephotocatalytic activity was evaluated by taking Rhodamine B dye as a
model pollutant and 125W mercury vaporlamp was used as light source. Despite the low crystallinity, hydrothermally
synthesized samples possess betteractivity as compared to the solution combustion synthesized samples, which is attributed to
their regularmorphology and large surface area. The large surface area provide the more active sites and the regular
morphologyenhance the lifetime of the charge carriers by helping in migration of the photoinduced species. The
hydrothermallysynthesized sample showed 94.99 % degradation of RhB on irradiation for about 160 minutes in basic
medium.Experiments were performed using different scavengers to find the role of the active species in the degradationprocess.

Keywords: hydrothermal; photocatalytic; mixed metal oxide; optical; combustion
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Abstract
A series of CaAl2O4: Eu3+ (1mol %) co-doped with Er3+ (0, 1, 2, and 5 mol %) was synthesized by urea assisted combustion
method at 600 ºC and further calcinations was done at 1000 ºC to enhance the crystalline character and luminescence properties.
Synthesized samples were characterized structurally and optically using the X-Ray diffraction (XRD) and spectroflourometer
respectively. From XRD analysis, monoclinic phase of CaAl2O4 is reported in all the samples indicating that doping of Eu 3+ and
Er3+ do not change the crystalline structure of calcium aluminate. Both Eu 3+ and Eu2+ states were detected in the synthesized
materials whose ratio changes with calcination as well as with co-doping of the Er3+ ions. CaAl2O4: Eu3+ (1mol %) synthesized
at 600 ºC show high intense peak around 440 nm due to presence of Eu 2+ state, whose intensity decrease with co-doping and
upon calcination whereas at the same time intensity of peak in the red region due to the presence of Eu 3+ increases. In the
compounds calcined at 1000 ºC, electric dipole 5D0 ->7F3 transition of Eu3+ at 657 nm appears as peak with highest intensity. The
Er3+ ion acts as sensitizer and enhances the luminescent properties of co-doped samples.

Keywords: Phosphors, luminescence, combustion method, electric dipole, calcium aluminate.
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Microstructural Investigation
Reghu V.R1, Kevin Lobo1, Arhan Basha1, Pramod Tilleti1, Parvati Ramaswamy1
1

Mechanical and Automobile Engineering Department, CHRIST (Deemed to be University), Bangalore – 560074, India

Abstract
Thermal Barrier Coatings, with ~50 µm thick Nickel-Aluminide bond coat and ~ 250 µm thick Yttria-Stabilized zirconia ceramic
top coats were synthesized by Air Plasma Spray process on flat plates machined from Al-11Si alloy diesel engine pistons.
Coating process parameters and qualifications that were followed were based on previous studies made on the same substrates.
The ceramic coatings were subjected to various thermal treatments such as (a) thermal shock cycling tests and (b) Continuous
heating in a furnace. Uncoated Al-Si samples were simultaneously subjected to the same thermal treatments and used as
reference to study the protection offered by the coatings to the base metal substrates. Thermal shock cycles tests involved
subjecting the coated and uncoated Al-Si plates to oxy- acetylene flame to allow the ceramic surface to be maintained at 5000C
for 1000 cycles (One cycle comprised of heating for 60 seconds, withdrawal from flame and forced cooling in ambient air for 60
seconds) and similar thermal shock cycles in an electric furnace. The specimens were also heated in a furnace at 3000C for 1000
continuous hours. Stresses induced during thermal shock cycles and oxidation of bond coat-ceramic coat interface during the
exposure to heat are the main reasons for the coating’s failure. Details of an investigation on the microstructural changes and
oxidation behaviour of the substrate and the ability of the coatings to protect the metal substrates from oxidation are presented.
Microstructural studies were carried out by employing a Scanning Electron Microscope attached with Energy Dispersive X-ray
spectroscopy facility. The findings were compared on (a) uncoated Al-Si alloy and (b) thermal barrier coated Al-Si alloy with a
goal to understand the capability of the coatings to protect the metal from the influences of thermal treatments, at temperatures
lower than the melting point of the Al-Si alloy.

Keywords: Thermal Barrier Coatings; Plasma Spray; Microstructure; Diesel engine Piston; Thermal Shock.
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Abstract
In high temperature engineering field, protection of substrate materials operating at high temperature has been a problem since
the attempts to realize high efficiency aero engines in 1940s. Researchers have been working on finding a solution for this issue
and thermally insulating the surface of the base metal component with a suitable high temperature material, generally a ceramic,
is one solution. The coating, known as Thermal Barrier Coatings has found wide spread applications in aerospace and automobile
industry after its successful application in aerospace engines in mid 1970s. In the field of aerospace, generally a super alloy will
be the substrate and in automobile field this process is very much suited on aluminium casting alloys, which is the raw material
for high speed diesel engine cylinder blocks and pistons. Although a good quantity of research works on TBCs have been
completed in the field of aerospace, the published literature on such coatings on Aluminium castings alloys are limited. Present
research aims to throw some light in this grey area by coating a Aluminium Silicon (Al-Si) substrate which is a widely used
material in automobile field with most popular commercially available coating material namely Yttria Partially Stabilized
Zirconia using nickel aluminide bond coat. Experiments were conducted to evaluate the temperature drop across a 250µm thick
coating at different ceramic surface temperatures and then validating the experimental results by simulation in ANSYS.
Experimental results and simulated results show a close matching, thereby validating the experimentation results.

Keywords: Aluminium silicon alloy; Thermal Barrier Coatings; Plasma Spray; ANSYS .
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Abstract
Submerged arc welding is a high productivity process for joining thick sections of steels, used particularly in ship building, pipe
welding, construction applications and surfacing. In the present work double sided submerged arc welded was performed on 12
mm thick austenitic stainless steel plates to determine the effect of welding current on bead profile and mechanical properties.
As the welding current increases, reinforcement height, reinforcement area, penetration depth and area, bead overlap area are
found to show improvement in linear fashion. The welding current doesn’t much influence the weld width. The average bead
contact angle decreased with increase in welding current. The tensile properties were found to increase steeply with increase in
welding current. Two different morphologies of δ ferrite namely, skeletal and lathy structures were observed in the fusion zone.

Keywords: Submerged arc welding; Tensile strength; Weld quality; Microstructure; Macrostructure; Stainless steel.
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Abstract
The EDM method is non-conventional in machining for machining of geometrically unpredictable or hard materials
andelectrically conductive materials that cannot be machined with ordinary forms of machining. With latest strategies, research
hasemphasized EDM's increased machining efficiency. PMEDM is an ongoing method where a Mixed conductive powder with
thedielectric liquid to improve EDM machining capabilities in this direction. This paper introduces the review work done to
improvethe performance characteristics of machining like MRR, SR and TWR for different Machining parameters like Ip, Duty
factor,Ton, Toff, Work piece material, powder type, concentrated powder with different dielectric liquids and powder materials.
Also inthe paper reports and summaries Current trends in the research, PMEDM using various powders such as Nano powders
mixed indielectric fluids and examined the current challenges, future scope of research and impediments of the PMEDM process.

Keywords: PMEDM; machining parameters; Dielectric fluid; powder concentration; Nanopowder.
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Abstract
Nano sized alumina powders were converted into micron sized plasma sprayable powders by employing synthetic polymers to
agglomerate in a spray dryer as well as by following systematic manual granulation process. A comparative study has been made
between the two synthesis methods i.e (a) spray drying process and (b) granulation process and the importance of process
parameters that govern the powder characteristics have been brought out in this research paper. The various powders synthesized
under different processing conditions were tested for their flowability characteristics thereafter by evaluating their suitability to
be plasma spray coated. Micro-structural features related with the shape and powder grain sizes were studied by Scanning
Electron Microscope and the elemental composition characterization was carried out by Energy Dispersive Spectroscopy. The
most suitable plasma sprayable powders were further coated onto metal substrates by using an Atmospheric Plasma Spray
coating unit. The plasma sprayable powders were developed with a goal to explore their potential for their applications as wear
resistant nano coatings.

Keywords: Nanostructured coatings; Plasma sprayable powder; Spray dryer; Flowabilty;
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Abstract
According to the present demand for surface engineering technique over the metals in the present industrial application we
introduced friction surfacing process. In this process the coating over different metals will takes place by using friction between
two metals. It has certain advantages like wear and corrosion resistance, working life times, friction energy losses etc. This
process has been for obtaining various hard metal coatings, such as aluminum coatings on mild steel. Friction surfacing process is
not only cheaper but also reliable and the properties of the base metal will remain constant after coating. The coating over the
metal will take place at recrystalisation temperature of the parent metal only. So that the base metal will not melt as the structure
and properties of the base metal will remain constant. The main concept of this project is to know the interface properties of the
non-ferrous metals after coating over the ferrous metals by using this friction surfacing process. The effects of process
parameters, interfacial bond characteristics and mechanical properties of coatings are studied. Metallurgical studies were made
using optical microscopy; mechanical tests included bend tests and micro hardness tests .

Keywords: Friction surfacing, materials, equipment technology, Process parameters
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Abstract
Materials play a huge role in the shaping and development of human civilization. The need for materials started from the early
stone-age where man needed fire to keep him warm and also to cook his food. Many materials such as copper, iron, aluminum
have been used in the past for few of the applications. But with the advancement of technology and new innovations brings about
the need for lighter, more compact and many such other properties. So, in order to fulfill these conditions a material such as
composite material was developed. Carbon fiber Reinforced Polymer (CFRP) is a composite material which is very unique.
CFRP has been widely used in aerospace industries. Slowly but gradually due to reduction in cost has lead it to be introduced in
the automobile sector. The strength of the CFRP depends on the type of application, right combination of fiber to resin, length,
type, orientation of fibers, use of anchors and form (sheet, plate). Temperature is an important factor which is taken into
consideration. Curing of the adhesive at elevated temperatures and if temperatures of the structures to which CFRP are bonded
are kept below the glass transition temperature (Tg)it leads to longevity of the structure. CFRP is not affected by moisture by
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using non-reactive adhesive and in certain cases by treating the specimen with silane. The machinability of the CFRP specimens
can be accomplished by using cold air, cryogenic environments and also by traditional methods with slight modifications. Hence
it can be found useful in construction industry.
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Abstract
This work aims to numerically study the stabilization of flame in a MEMS based methane-air adiabatic micro-combustor. Three
different micro-combustor geometries were computationally simulated using premixed methane air-fuel in quartz microcombustor with different configurations in order to determine the optimal micro-combustor design for the highest efficiency. The
study was conducted to determine the design and characteristics of flame stabilization behavior in the micro-combustor. ANSYS
Fluent application software was used to simulate the models. Premixed fuel of methane-air is used to stabilize the flame with a
stoichiometric ratio of 0.6. The design of micro-combustor is modified by creating backward steps in the model, in order to create
a recirculation zone to slow down the flow, which intends to stabilize the flame at center of the micro combustor. The model was
analyzed for different inlet velocities, ranging from 0.5 to 2 m/s, of the premixed fuel. It is clear from the analysis that a microcombustor with one backward step stabilizes the flame with highest efficiency for different inlet velocities.
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Abstract
Yttria-stabilized zirconia (YSZ) thermal barrier coatings is most widely used in gas turbine engines applications and its primary
role is to protect the underlying base metal from degradation at its high temperature (>10000C) service environment. While YSZ
serves well in this role, materials with higher thermal stability and lower thermal conductivities are required to be developed for
attaining higher operating temperatures and thereby higher energy conversion efficiencies. A number of rare-earth zirconates
which form the cubic fluorite-derived pyrochlore structures (A2B2O7) where A: La, Gd, Sm, Ce and B: Zr are being developed,
some compositions are more attractive due to their good amalgamation of thermal and mechanical properties. However, when
these materials are plasma spray coated on metal substrates, the favorable properties are not immediately realized due to various
contributing factors such as poor adhesion/cohesion, microstructure (porosity, defects) or even incomplete stabilization or
destabilization of the desired phase (crystal structure) after passing through the plasma. In this paper, plasma sprayable powders
of zirconate pyrochlores (or with disordered fluorite structures) synthesized from using La and Ce as the trivalent “A” cation,
were plasma sprayed onto Inconel 718 substrates, by using different plasma spray parameters. The considerable influence of
these spray parameters on the structural phases (analyzed via XRD) and microstructures (studied via SEM on polished cross
section metallographs) are presented in detail.

Keywords: Air plasma spray; Rare-earth zirconates; Spray parameters; XRD; SEM.
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Abstract
Objective of the present investigation to develop a durable cement concrete by incorporating varying proportions of Bacillus
Sphaericus bacteria in crack filling and strength enhancement through biomineralisation. Test samples were tested at different
ages for cube strength, indirect tension, flexural strength, modulus of elasticity among durability tests with Bacillus Sphaericus
concentrations of 1000 ,100000, 107 cells per 1 ml then verified by the reference test samples made without bacteria. The crack
filling ability of bacteria are studied and found that at all the concentrations, the percentage loss of strength for cracked concrete
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specimen with bacteria was low compared to cracked concrete specimen without bacteria. For bacterial dosage of 105 cells/ml
better results were noticed for strength and crack filling of specimens. But with further increasing the dosage of bacteria, the
mechanical properties were decreased. Findings revealed that concrete with Bacillus Sphaericus is much efficient for increasing
the durability of concrete as percentage loss of compressive strength is low when exposed to acid attack. The development in the
parameters tested for concrete with bacteria can be attributed to the precipitation of calcium carbonate which was found in SEM
analysis. Incorporated bacterium into the concrete mixture do not harm in any way. Hence, it can be stated that the amalgamation
of bacterium in concrete reduces the cracks also adds durability to the concrete.

Keywords: Biomineralization: Bacillus Sphaericus: Calcite precipitation: strength: Durability, Specimen

Paper ID: ICMMSE-570

Comparative Analysis of Performance Parameters of Journal Bearing with Groove and
Dimple Shape Surface Texturing
Anil Shinde1, M. M. Jadhav1
1

Department of Mechanical Engineering, Annasaheb Dange College of Engineering and Technology, Ashta-Sangli. India

Abstract
In this paper, comparative analysis of performance parameters of hydrodynamic journal bearing (HJB) with ellipsoidal dimple
and rectangular groove shape texturing is carried out. A three-dimensional thin film flow model of COMSOL Multiphysics 5.0 is
used to investigate the static performance characteristics of different configurations of the bearing system. The performance
parameters viz. load carrying capacity (LCC); frictional torque (FT) and coefficient of friction (COF) are studied numerically at
the different number of the array, the height of texture and the axial spacing between texturing. The numerical investigation is
carried out at the same textured area and textured location for all configurations. From the investigation, it is found that
ellipsoidal dimple shape texturing gives the best performance as compared with groove shape texturing.

Keywords: Hydrodynamic investigation, groove texturing, dimple texturing, load carrying capacity (LCC), frictional torque (FT), coefficient
of friction (COF) etc.
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Abstract
A heat exchanger could be an equipment piece built for heat move starting with one medium to another. The media might be
isolated by a strong divider to envision mixing or they may be in direct contact. Nowadays heat exchanger shell and tube a quite
common type device universally used in large chemical processes, hydraulic fluid cooling, and oil refinery, because it is suitable
for temperature and pressure greater than 2600C and 30 bar respectively.The Heat transfer rate and price considerably affect heat
exchanger shell and tube typestyles. To enhance the heat exchange rate and to reduce the cost we are proving the radial fins on
the tube surface, by doing this convective heat transfer surface is increased. By providing fins we can reduce the tube count
which can transfer the same amount of heat like that of the heat exchanger without fins, which reduces the diameter of the shell
and cost of the heat exchanger. This project objective is off investigating the performance of a device shell and tube with and
while not fins on tube surface for 3 configurations. A numerical investigation is carried out utilizing monetarily accessible
programming FLUENT. Using CATIA V5, the model of shell and tube device is designed. Later on, for rectangular finned,
trapezoidal finned and blank tube, the method convective heat transfer is analyzed. In simulation pressure-based solvers are used.
K-e turbulent model is used to visualize the flow of eddies. The fluid domain is assigned with the material of water inside the
tubes surrounded by steam in the shell. Boundary conditions have been applied to both shell and tubes, at the inlet, the velocity
with energy condition is assigned and outlet is treated as pressure outlet. An environment of convection was applied on walls of
the tube concerning steady-state heat transfer and near temperature. Speed, pressure and temperature flow had been ascertained to
judge the heat transfer in finned configurations individually. The results demonstrate that there's an improvement of heat transfer
in trapezoidal finned tube device when contrast to the rectangular finned configuration because the drip of temperature across the
trapezoidal finned configuration is more. The post-processes of FLUENT temperature results were utilized to ascertain the
LMTD and overall heat transfer. The rectangular finned model showed a 32 % heat transfer more than a bare tube model. The
trapezoidal finned model showed 56 % heat transfer more than the bare tube model. The trapezoidal finned model showed an 18
% heat transfer more than a rectangular finned model.
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Abstract
Aluminum Dross (Al-dross) is a well-known Industrial waste generated in an Aluminium industry from the melting of the metal
itself. It gets made yearly in hundreds of thousands of tons worldwide, due to the wide use and demand of Aluminum in almost
every industry. However, Al-dross is not completely a waste as it contains two compounds of interest, namely Aluminum Oxide
(Al2O3) and Magnesium Aluminate (MgAl2O4). They are the basic compounds present in any refractory which are products
featuring low thermal conductivity and high temperature shock characteristics in the order of 1000 0C.Thus, Aluminum Dross
becomes a vital candidate to be considered for the extraction of the two of the aforementioned compounds. Recent studies have
shown that Al-dross indeed can be used to extract Al2O3 and MgAl2O4. However, Al-dross also contains Aluminum Nitride
(AlN) a compound that exhibits the exact opposite properties demonstrated by refractories. In addition to being technically
unsuitable for use as refractory material, AlN also possesses another huge issue. When Al-dross is dumped into landfills, the AlN
present in the dross combines with the moisture in the soil and is energized by geothermal heat which leads into an exothermic
reaction, thereby releases highly toxic and health hazardous gases. Keeping the above techno-environment challenges in mind,
prior to utilizing the beneficiated Al-dross in any industrial application, it is important to leach out the AlN from the dross in an
environment friendly manner. This paper deals with the successive leaching of AlN from the Al-dross using two laboratory
procedures. Pellets made out of the processed powder in the lab were subjected to analysis of structural phases and chemical
constituents by employing XRD and EDS. Cyclic thermal shock test cycles were also carried out by subjecting the pellets to
11500C and quenching in air alternately, to study the refractory characteristics.
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Abstract
Heat transfer from a heated surface is numerically investigated using different types of convection in a lid driven square cavity
containing different shapes of heated block. The analysis is done for different range of Reynolds, Prandtl and Grashof Number
which serves as the governing parameters. Convection characteristics and flow features produced for each type of convection is
compared. Enhancement of heat transfer using surface modification is also tested by introducing random protrusions in the
surfaces of the heated block. Heat transfer rate is checked and mixed convection with a parameter combination of Re=100,
Pr=100 and Gr=105 is observed to be having high surface heat transfer coefficient or high surface heat flux when compared to
other type of convection and parameter combinations. Heat transfer is found to be increasing till Reynolds number (Re) reaches
100; later deterioration is observed when Re approaches 1000. The decline of heat transfer rate is more evidently observed in
mixed convection case when Re=1000 for different Prandtl Numbers Pr=1, 50 and 100 and Gr=105 when compared to pure
forced convection case (Gr=0) for the same parameter combinations of Re and Pr. Whereas, for the remaining parameter
combination of Re=1, 100 and Pr=1, 50, 100, the heat transfer rate of mixed convection ( Gr=105) is higher when compared to
the heat transfer rate of pure forced convection (Gr=0). After the surface modification of the heated block, there is a valid
augmentation observed in the surface heat transfer coefficient and hence in heat transfer rate.
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Investigation of Mechanical Properties of Al 7075/SiC/MoS2 Hybrid Composite
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Abstract
Nowadays, composites are profoundly thriving as the replacement of ferrous alloys. The Aluminum is manifested into great
substitute due to their properties like lightweight, low density, high strength, corrosion resistance. The process of fusing the nonceramics reinforcement like Silicon carbide, Boron carbide, Aluminum oxide, Titanium diboride with a non-metal like Graphite,
Molybdenum disulfide or with other non-ceramics to form a hybrid metal matrix composite. In the Present paper, an investigation
is carried out on Aluminum 7075 material by process of stir casting where the Silicon Carbide (SiC) with three different weight
% (i.e., 3%, 6%, 9%) and Molybdenum Disulphide (MoS 2) with 1 % constant weight % is added to the base material. Then the
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tensile test and hardness test were done on a UTM and Rockwell Hardness testing machine respectively for all three prepared
materials. As the percentage of SiC is increasing in the material, the hardness value and tensile strength are increasing. The
Al7075+ 9%SiC+ 1%MoS2 is highest of all.

Keywords: Composite; Stir casting; Hybrid Metal Matrix composite; Al7075; Silicon Carbide; Molybdenum Disulphide.
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Abstract
; Winglets; Heat ExchangerA counter flow double pipe concentric tube heat exchanger is taken upon which vortex generators
(winglets) are placed in order to improve the heat transfer characteristics. The material selected for the heat exchanger is
aluminum with water as the working fluid. Two new designs have been implemented one comprising of the triangular or delta
winglets and other of curved or circular arc winglets (with and without holes). There is an increase of 35% in the rate of heat
transfer when longitudinal rectangular fins are arranged on the outer surface of the inner tube of the heat exchanger. Curved
winglets without punched hole and with an angle of attack of 20 0 showed the highest heat transfer rate of 1398.43 W which is
almost 55 % higher than the unfinned heat exchanger. Also it is been noticed that there are no significant changes in heat transfer
rates in case of curved winglets with punched holes and triangular winglets, even though they gave better results compared to
unfinned heat exchanger.

Keywords: Vortex generators; Aluminum
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Effect of Magnetostrictive Strain Upon The Electronic Transport In Poly Vinylidene
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Abstract
In this paper, the effect of magnetostrictive strain upon the electronic transport in poly vinylidene fluoride (PVDF) thin films
across Cu/PVDF/CoFe capacitor structures is presented. The magnetoestrictive CoFe, PVDF and Cu thin films have been
deposited using e-beam, spin coating and DC magnetron sputtering techniques. The non-linear electrical I-V characteristics
reveal the different conduction processes across PVDF thin films at various voltage ranges up to ± 30 V, By resulting strain at the
PVDF/CoFe interface results in altering the electronic conduction processes due to the applied magnetic field. Further, resistance
versus magnetic field is correlated to the magnetization and its corresponding strain response with magnetic field.

Keywords: Magnetostrictive strain, ferroelectric polymer, electronic transport ;
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Abstract
Six sigma is a specialized, stats-based, quantitative data-directed outlook and continuous improvement approach for reducing
defects in a product, process or service. The proposed work was carried out at one of the most reputed automobile industries in
Karnataka, India. The 6σ methodology was implemented in a highly authentic and crucial process in the manufacturing of
automobiles. Define, measure, analyze, improve and control (DMAIC) phases of six sigma methodology are successful in the
reduction of tolerance related problems in STA part of rear suspension and defectives rates were reduced from 27% to 7%. Data
collection on all possible causes was carried out and data was analyzed and validated with the help of cause validation plan,
regression analysis, and hypothesis testing. The present work carried out to Implement six sigma methodologies to quality
problems will have a major impact on the revenues of the automobile industries. The proposed work will approximately, saves Rs
40,000 per annum. This proposed work will also guide and empower the knowledge of six sigma to all employees in the
organization.
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Effect of Microjet on Heat and Drag in Hypersonic Flows
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Abstract
Aerodynamic drag and heat are some of the most promising design constraints which play a vital role in aircrafts that travel with
Mach number greater than 5. Higher aerodynamic heat is caused by sharp edged bodies. Therefore, blunt shape nose is preferred
if the nose material puts an upper limit on aerodynamic heating. Larger nose radius allows the heat to spread over a large area and
produce lower peak loads. The current work focuses on addition of high-speed fluid which is generally called as jet on a blunt
body by varying the angle of attacks of both the jet and the body using Ansys Fluent software. Aerodynamic heating causes
damage to the nose of hypersonic aircrafts. High bluntness leads to drag production at hypersonic speeds. The body is kept at
different angle of attacks with jet and without jet and wall heat transfer is observed at the stasis point. The commencement of jet
for 0⁰ also deflates greatest heat transfer value at the stasis point by 17% although correlated along with body at 0⁰ in the
absence of jet. Coefficient of drag values i.e. Cd values doesn’t change much and these values flutter among 0.0043 and 0.00438
for a fixed ratio of pressures. From this work it can be concluded that initiation of micro jet is the prime approach to avert vast
heat.
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Abstract
Protrusions exist on the surfaces of almost all aerodynamic bodies. The protrusions can be due to fuel lines, electrical cables,
control surfaces, rivets etc. Such protrusions induce aerodynamic and heating loads on the surface of the aerodynamic bodies.
The hot spots are formed in the vicinity of these protrusions and proper thermal shielding needs to done on the surfaces.
Experimental and numerical studies can identify these hot spots and their behavior. In this work numerical analysis of a sharp and
blunt cones with protrusions in hypersonic flow is carried out using commercial finite element package ANSYS. The numerical
simulations are carried for different free stream conditions and different shapes of the protrusions. The protrusions used in this
study are of trapezoidal, hexagonal and triangular shape. The analysis is mainly focusing on the pressure and the heat flux data
because in hypersonic flow these two needs serious attention. The results of three different protrusion models are taken and
studied how the shape of protrusion effects the pressure and heat flux on the body and on protrusion.
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Abstract
The utilization of different nanoparticles as additives in base lubricant to modify the flow behavior of the same have been
attracted in many industrial applications. Addition of nanoparticles in base lubricants improves the rheological properties.
Therefore, in this study CuO nano-particles were synthesized using a precipitation method in the existence of polyvinyl alcohol
as stabilizing agent and its characterization is carried out using X-Ray Diffraction method. From that, it is seen that, 120nm size
CuO nanoparticle are fabricated. These synthesized nano-particles are used to prepare water lubricants with different viscosities.
The volume concentration of 0.125 gm, 0.25 gm and 0.75 gm of CuO are added in water base lubricant. Further, the effect of
temperature on rheological properties viz. viscosity, shear rate and torque is studied. From analysis, it is seen that, the maximum
viscosity is obtained for mixture in which CuO volume concentration is of 0.75 gm. It is also observed that, as temperature value
increases, the viscosity of lubricant decreases continuously. The minimum shear rate is obtained for base lubricant in which CuO
volume concentration is of 0.125 gm. Further, analysis showed that, as temperature value increases from 34.1 deg to 47.1 deg, the
frictional torque of all lubricants decreases continuously.
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Abstract
Any heat pipe design should be made based on the Limitations out of which few are Non-failure and the rest are failure. Such are
Capillary and Entrainment Limitations which need be addressed sensitively for a successful design of heat pipe. A copper heat
pipe is used to design the heat pipe by filling with Acetone and incorporating required number of layers of stainless steel screen
mesh of various sizes. Initially results are obtained with a single layer of 120 screen mesh for a selected heat pipe for the
fulfillment of the two limitations. Figure of merit gives the highest value of 3.01 at an operating temperature of 52.6 0C which is
at 10 W. Capillary heat value obtained at this temperature is lower (3.8 W) than the applied heat input 10 W which showed the
design as a failure. Hence a simple program using PYTHON is written for various operating temperatures and the required
number of layers, the mesh size is been calculated for the better values of Capillary and Entrainment heat values. It has been
found that three layers of 20 screen mesh size will give heat values greater than the input heat supplied. Henceforth the design is
modified accordingly and the experimental results showed the Capillary and Entrainment heat values as 52.6 W and 98.65 W
respectively which are higher than the input heat supplied. At the same operating temperature heat transfer coefficient and the
thermal resistance obtained are 177.02 W/m20C and 2.4 0C/W respectively. Therefore increase in the number of layers and the
porosity of the screen mesh helps in better capillary and entrainment heat values which is a successful design of the selected heat
pipe.

Keywords: Capillary limit, Entrainment limit, heat pipe, Weber number
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Abstract
This article deliberates the investigation of heat transfer in porous annular cylinder subjected to conjugate heat transfer at inner
surface. The heating condition is such that the outer surface of the cylinder is heated to constant temperature and inner surface at
cold temperature. The heat transfer occurs from outer surface to the inner surface through a solid being attached at inner radius.
This article discusses the effect of physical parameters which are taken in terms of dimensionless parameters on heat transfer
behavior. The interface of porous and solid wall is applied with proper boundary condition to make sure that there is no storage
of heat due to dissimilar mediums.

Keywords: Conjugate heat transfer, Porous medium, FEM
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Discrete Heating at Top of Annulus in Case of Opposing Flow Mixed Convection
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Abstract
Opposing flow arises when two forces are acting in opposite direction. The present work investigates the opposing flow mixed
convection in an annulus having porous medium fixed within its boundaries. The equations are considered in non-dimensional
form which is further treated with the help of finite element method to facilitate the solution of governing parameters. The
heating of the inner surface is considered in 3 steps such as 20%, 35% and 50% of the annulus height at top section of inner
radius. The results are presented with respect to Peclet number, thermal conductivity ratio and heater length, in terms of Nusselt
number along the heated section.

Keywords: Mixed Convection, Opposing flow, Top Section Heating, Porous,
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Abstract
Conjugate heat transfer due to the solid at the inner surface is investigated when the outer surface is heated to hot temperature and
inner surface is maintained at lower temperature. The present article is continuation of the article that discussed the effect of
physical parameters. This article is specifically focused to discuss the geometric parameters such as aspect ratio, radius ratio and
the solid width radio on heat transfer characteristics. Finite element method is used to solve the equations derived from basic
principles to represent momentum equation, energy equation and the conduction equation in solid wall.
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Abstract
Mixed convection in an annulus fixed with porous medium is analyzed. The case of aiding flow due to segmental heating at top
section is investigated with respect to physical parameters as well as with the length of the heater. The objective of the article to
is to investigate the effect of heater position in comparison to the case when placed at bottom section of annulus. The results are
plotted in terms of Nusselt number with respect to the thermal conductivity ratio. Finite element method is used to solve the
equations governing the physical phenomenon.

Keywords: Mixed Convection, Top Section Heating, Porous
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Abstract
Thermoelectric cooling is one of the easiest and cheapest ways of recovering waste heat and convert it to obtain required cooling
effect. A 127 couple thermoelectric cooler (TEC) is taken and its performance is analyzed. Also focus has been made to get an
optimal and compact design with a better cooling capacity. Simulation is carried out in COMSOL Multiphysics 5.0 by varying
parameters such as size and cross section of thermoelectric leg, number of couples in the module, thickness of copper conductor
and the most important parameter the semiconductor material. Choosing Bismuth Telluride as semiconducting material, the
cooling capacity is found to be 21.04 W when the TEC legs are made in circular cross section with 0.2 cm leg length and 41.87
W when leg length is 0.1 cm with copper plate thickness of 0.05cm which is almost double. With Bismuth antimony as a
semiconductor material cooling effect is measured to be 538.38W for the same configuration which makes any designer to
incline towards choosing this material. Non-linear circular cross section leg TEC, Bismuth Antimony as semiconducting material
is giving a better cooling capacity than a non-linear square cross section leg TEC, Bismuth Telluride as material. For a given
cooling capacity the size of TEC can be minimized since the results of 126 couple TEC is showing just 0.1 % lesser value as that
of 127 couple TEC.
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Abstract
The current research presents the first step in the design process of a cantilever composite swing arm. The aim of the project is to
design and model a swing arm according to the loads applied. Presently used material for swing arm is mild steel. In this project
we are going to design swing arm for the materials Mild Steel and composite material Carbon fiber. For validating this design
FEA Structural Analysis is done on the swing arm by using different materials. Modal Analysis is also done for different mode
shapes to know different frequencies with respect to deformation. For validating this design FEA Structural Analysis is done on
the leaf spring by using different materials. Modal Analysis is also done for different mode shapes to know different frequencies
with respect to deformation. Creo 2.0 software is used for Designing and ANSYS Workbench 16.1 is used for analysis.
Keywords: Swing arm, FEA Structural Analysis, Modal Analysis, Creo 2.0, ANSYS Work bench 16.1
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Abstract
This paper reports the outcome of the wind tunnel investigation performed to study the effectiveness of the control jets to regulate
the base pressure in an abruptly expanded circular pipe. Tiny jets four in a number,of 1 mm orifice diameter located at ninety
degrees in cross shape along a pitch circle diameter (PCD) of 1.3 as a control mechanism were employed. The Mach numbers
and the area ratioof the study were 2.1, and 4.84. The length-to-diameter (L/D) ratio of the duct tested wasvaried from 10 to 1.
Nature of the flow in the duct, as well as static wall pressure distribution in the suddenly enlarged duct, was recorded. The main
aim of this study was to assess the influence of the active control in the form of tiny jets on the flow field as well as the nature of
the flow, and also the development of the flow in the duct. The results obtained in this study show that the flow field, as well as
the wall pressure distribution, is not adversely influenced by the tiny jets. The minimum duct length seems to be 2D for NPR's in
the range five and above. However, for all the level of expansion of the present study, the minimum duct length needed for the
flow to remain attached seems to be 3D.

Keywords: Convergent Divergent Nozzle, Area ratio, Microjet, Sudden Expansion, Nozzle pressure ratio.
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Abstract
This paper presents the results of an experimental investigation to study the effectiveness of the control jets to control base
pressure inrapidly expanded circular tubes. Four tiny jets of 1 mm orifice diameter located at ninety degrees interval in cross
shape along a pitch circle diameter of 1.3. The Mach number, the L/D ratio, and the area ratio of the study were 2.8, from 1 to 10,
and 4.84, respectively. The nature of the flow field, the development of the flowin the duct, as well as the static wall pressure
distribution in the duct was measured and discussed. The results indicate that the tiny jets can be used as an active dynamic
controller for the base pressure. The wall pressure distribution is not adversely influenced by the small jets. From the present
investigation, it is evident that for a given Mach number and nozzle pressure ratio one can identify the minimum duct L/D needed
for the flow remained attached with the wall of the duct. The trend for the duct length L = 5D seems to show different results, due
to the influence of backpressure and the peak pressure values are also less than that those were for higher L/D ratios, especially in
respect of L/D = 5. Further, the flow field has smoothened in the duct, and wall pressure values with and without microjets are
identical. This trend continues until L/D = 4, then later for lower L/Ds like L/D = 3, the flow seems to be attached at higher
NPRs. But for lower NPRs the flow is not attached.
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Abstract
Compact graphite iron (CGI) has many applications at various high temperature situations. In present study, dry sliding wear tests
were conducted on compacted graphite cast iron. The tests were run at room temperature and at elevated temperatures against
hardened steel metal plates as counter face. The surface of compact graphite iron pins and base plate were examined using
scanning electron microscopy (SEM) and energy dispersive x-ray spectroscopy (EDAX). It was found that the pins showed lower
wear rates at elevated temperature compared to room temperature. High temperature reciprocating sliding wear experiments of
CGI pin against high carbon high chromium base plate were performed at 200°C, 250°C (load: 20 N, frequency: 5 Hz, stroke: 20
mm). The evolution of tribolayers was investigated using scanning and transmission electron microscopy and energy dispersive
X-ray spectroscopy (EDX).
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Abstract
A tale aluminum metal matrix composite fortified with SiC particles were set up by fluid metallurgy course. Ongoing
advancements in composites are not just centered around the improvement of mechanical properties, yet in addition on
machinability for hard to machine shapes. Electrical discharge machining (EDM) was utilized to machine MMC with copper
anode. utilizing EDM. Modeling and optimization of nontraditional machining is still an ongoing area of research. The objective
of this work is to optimize Electrical Discharge Machining process parameters of Aluminum-multiwall carbon Nano-tube
composites (AL-CNT) model. Material Removal Rate (MRR), Wear Electrode Ratio (EWR) and Average Surface Roughness
(Ra) are primary objectives. The Machining parameters are machining-on time (sec), discharge current (A), voltage (V), total
depth of cut (mm), and %wt. CNT added. Mathematical models for all responses as function of signiﬁcant process parameters are
developed using Response Surface Methodology (RSM). Experimental results show optimum levels for material removal rate are
%wt. CNT (0%), high level of discharge current (6A) and low level of voltage (50 V) while optimum levels for Electrode wear
ratio are %wt. CNT (5%), high level of discharge current (6A) and optimum levels for average surface roughness are %wt. CNT
(0%), low level of discharge current (2A) and high level of depth of cut (1 mm). Their dispersion in the aluminum matrix was
carried out by ultrasonic/methanol method followed by high-energy mechanical milling process. The effect of MWCNTs on the
morphology and mechanical behavior of composites were evaluated. Results indicate that a homogeneous dispersion of CNTs
was obtained as a consequence of the dispersion routes used in the production of composites, observing no damage on their
morphology. The mechanical behavior of the composites shows a noticeable improvement for MWCNTs concentrations above
2.0 wt%, with ductility similar to that found in the literature for the Al7075 commercial alloy.
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Abstract
This paper is one of the most utilized Metal Forming Process inside the modern field. Distinctive diagnostic, numerical and
experimental techniques have been created so as to dissect it. The target of this examination is to decide the variables affecting an
illustration procedure and investigating the procedure by fluctuating the Die span, clear thickness, connected power and keeping
the Friction as steady. In this paper Punches, clear thickness of same geometry and passes on of different geometries were drawn
by utilizing CATIA programming. What's more, an exertion is made to consider the reenactment impact of principle process
variation in particular kick the bucket span utilizing limited component investigation. As the FEM code, the financially accessible
programmin is utilized here. Aluminum composite 6061 is utilized for profound illustration. At long last exhibits an examination
of the impact of bite the dust draw sweep, sheet thickness and connected power on the variety in distortion of a profound drawn
cup utilizing limited component reproductions. The variety in punch power is limited via doing investigation of difference
(ANOVA) for individual components and their cooperations. In this work, the mix of limited component technique and Taguchi
plan of investigations and ANOVA has been connected to break down the affecting procedure parameters on Deep illustration for
tube shaped cup segment.
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Abstract
Friction Stir Welding (FSW) technique has a wide range of application in ship building, aerospace, automobile and other
manufacturing industries. The process proves predominance for welding non-heat treatable and powder metallurgy components
of aluminum alloys, to which the fusion welding cannot be applied. In this research work similar and dissimilar Aluminum metal
alloys of Al 5082 and Al 6061 were joined using FSW process to study the mechanical properties of weld joints. HSS tool with
Taper pin of square cross section is used to weld the joints. The process parameters tool rpm and feed rate are selected to develop
best set of welding parameters for selected material combinations. The quality of the joints are analyzed by mechanical testing
using tensile test and hardness test. The mechanical properties of similar and dissimilar welds of Al 5082 and Al 6061 were
observed at two different tool rpm and feed rates.
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Abstract
A Canopy or an Enclosure is a crucial part of a genset which protects the generator from external environmental factors and
maximizes its efficiency. Most of the genset enclosures are designed to meet the noise requirements set by legal authorities but it
is also important that such designs can expel the heat generated by different parts of the generator such as engine, alternator, and
radiator. This report focusses on the design of a Canopy for QSK 60 G4 Cummins Genset to minimize the restrictions and
simultaneously maximize the heat transfer across the system. This method of optimizing the two objectives i.e. pressure drop and
heat transfer are carried out by parametrizing the louver angles and length of louvers for two different models on ANSYS.
Genetic Aggregation in RSO (Response Surface optimization) is used to constrain the objective functions to the limiting range
which is set as per the experimental tests carried out for detecting the pressure drop and LAT (Latent Ambient Temperature).
Keywords: Genset, Multi-objective Optimization, ANSYS Design Xplorer, Canopy.
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Abstract
Six Sigma (6σ) is a set of techniques and tools for process improvement. It seeks to improve the quality of the output
from a process by identifying and removing the causes of defects and minimizing variability in manufacturing or the
process. Some have found the Six Sigma methodology an excellent way to improve their processes as it uses statistical
tools to measure processes in terms of defects and variation, transforming them into opportunities for business growth.
The project would aim to examine the established piping installation process of a vessel construction, analyse the relevant
data to reduce the variability and reduce the cycle time by reducing the rework. It would aim to focus on the existing
quality process, analyse the data of acceptance of installed pipes as per QAP, use five established steps of six sigma to
provide the requisite control measure for improving the productivity and reducing the cycle time in a vessel construction
project. Consistency in achieving planned targets during vessel construction project requires timely availability of
Inspection cleared pipes/spools for subsequent processes of Flushing, Leak test & Final Inspection before connecting
them, with live engineering systems. The project would also measure the initial sigma level of the existing process and
aim to conclude by providing recommended ways of reducing the rejection during quality inspection using established
six sigma processes. This project would eventually aim to improve the production process and reduce the cycle time of
the entire piping installation process.
Keywords. Six Sigma, Spools, Vessel Construction, SIPOC, Piping Installation, Demotion/Rejection, Installation
Inspection (II) etc.

1 PG-

Department of Mechanical Engineering, CMR Institute of Technology, Hyderabad.

65

