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Message

Prof. (Dr.) D.P.S. Chauhan
Dean Academics, PIET

Conference Chair

Dr. Sunil Dhull
Associate Professor & Head (MED)

Conference Co-Chair

Welcome to the National Conference on Emerging Trends in Mechanical 
Engineering Research (NCETMER–2019) organised by Department of Mechanical 
Engineering, Panipat Institute of Engineering and Technology.

This conference is being organised to promote research and development activities 
in Mechanical Engineering. Another objective is to promote scientific information 
interchange between researchers, developers, engineers, students, and practitioners 
working in and around India.

We hope this conference will provide an ideal platform for people to share views 
and experiences in Mechanical Engineering related areas such as advances in 
aero-space technology, CAD/ CAM, automation & robotics, cutting tool material 
and coatings, energy conservation, renewable energy techniques, operations 
management, recent advances in industrial engineering.

We are sure that NCETMER–2019 leaves long lasting memories and a strong 
legacy to emulate.

We are confident that every individual will be benefitted and feel enriched through 
this conference. We personally as well as on behalf of Mechanical Engineering 
Department wish NCETMER–2019 a GRAND SUCCESS.
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About PIET

Panipat Institute of Engineering & Technology (PIET) was established by the 
Vidyapeeth Education Trust in response to the acute deficiency of higher education 
institutes in the state of Haryana. The founders had a clear vision to provide world-
class education and research with a view to serve the cause of society admirably. 
For the achievement of this cherished goal, PIET has covered many milestones of 
success till today.

When we look at some of the best engineering institutes in National Capital 
Region, PIET stands out as a clear leader. A multidisciplinary institute affiliated to 
Kurukshetra University, Kurukshetra and approved by AICTE, New Delhi provides 
Undergraduate and Postgraduate programmes in engineering and management. 

PIET has consistently pushed the bar of excellence to garner a niche for 
itself amongst the top ten Engineering Institutes in Delhi/ NCR, in the field of 
engineering education. PIET being in the league of topmost engineering colleges 
in Delhi NCR, attracts a large number of companies to its campus for placements.  
It has the best placements record in Haryana. 

The much sought after award of Best Engineering & Management College in 
Haryana–2016, was awarded by The Dialogue India in its (3rd India Academia 
Awards 2016) Ceremony at Hotel Ashoka, New Delhi on 28th May 2016 by the 
Hon’ble Minister Sh. Madan Chouhan (UP), Sh. Anuj Agarwal, Editor-in-Chief, 
Dialogue India, Sh. J.S. Rajput, NCRT Director and Mrs. Santosh Yadav (First 
Women Mount Everest Climber) and Best Placement in Delhi-NCR–2017 was 
bestowed upon PIET by Hon’ble Sh. Upendra Kushwaha, Minister of State for 
Human Resource Development, Government of India and Hon’ble Smt. Kirron 
Kher, Member of Parliament.

Many sought-after awards of the Best Engineering Colleges in Haryana, North 
India & Best Placements in North India were bestowed upon PIET by Hon’ble 
Professor (Dr.) R.S. Katheria, Union Minister of State, Ministry of Human Resource 
Development in 2015.

PIET added one more feather to its glorious cap by bagging two prestigious 
awards of Academic Excellence in NCR–2014 & Best Placement in NCR–2014 
bestowed by Dr. Shashi Tharoor, Hon’ble Minister of State for Human Resource 
Development, Government of India on 14th April 2014.

The onward drive earned the Institute the coveted Best Engineering College–2014 
in Delhi NCR, and was awarded the certificate of proud distinction by  
Sh. Kapil Sibal, Hon’ble Minister of Communication & Information & Minister of 
Law & Justice, Government of India on 10th January 2014. This is the result of our 
continuous efforts of approaching excellence, which has made us the Best, among 
the Top Institutes in Haryana, Delhi/ NCR.
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To be known and recognized as an institute 
for Science, Technology, Management and 
Research globally which has a transformative 
impact on the society.

PIET’s mission is to provide widely recognized 
leadership in the improvement of teaching, 
and learning, thereby, educating our students 
with the knowledge, skills and creativity to 
manage our nation’s enterprise competently 
and confidently.

Vision

Mission
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Message

Sh. Hari Om Tayal
Founder and Chairman

Panipat Institute of Engineering and Technology

It is a moment of immense honour to announce that Panipat Institute of Engineering 
and Technology is organizing a National Conference on Emerging Trends in Mechanical 
Engineering Research (NCETMER–2019).

This National conference is a giant forum of intellectuals which aims at bringing the best 
of professionals/ researchers, visionaries, scholars and technocrats to a common stage to 
discuss the latest emerging technologies in the field of Mechanical Engineering.

In this era of smart sciences, it is very essential for all the professors/researchers to dive into 
the emerging trends of the 21st century. In fact, in the current scenario we cannot imagine 
a world without automation, robotics, CAD/ CAM, fluid dynamics, renewable energy. 
We are blessed with these technological boons to simplify our life at every single step.  
We hope the upcoming conference would prove itself to be the ultimate platform to 
showcase new perspectives and ideas.
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Message

Sh. Suresh Tayal
Member Secretary 

Panipat Institute of Engineering and Technology

With a pledge to achieve a significant position in the highly competitive world of 
Engineering and Technology, Panipat Institute of Engineering and Technology is 
organizing a National Conference on Emerging Trends in Mechanical Engineering Research 
(NCETMER–2019).

In order to face various emerging challenges across different fronts of Engineering 
and Technology, it has become indispensable to explore multifarious integrated and 
inter-disciplinary engineering approaches. This conference focuses primarily on 
encouraging novel ideas and emerging technologies adopted in mechanical engineering 
and as to how this shared knowledge can be leveraged to its maximum potential.

I wish our efforts to promote new ideas in field of mechanical engineering by facilitating 
intellectuals to showcase their innovation and findings end up in a highly productive 
outcome.
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Message

Sh. Rakesh Tayal
Member BOG, Panipat Institute of Engineering and Technology

With a significant rise in technological advancements, Panipat Institute of Engineering 
and Technology has taken a constructive step by organizing a National Conference on 
Emerging Trends in Mechanical Engineering Research (NCETMER–2019).

Our prime objective is to meet expectations of the invited delegates and create networking 
opportunities through quality discussions and deliberations. Carrying an endeavour to 
achieve excellence in this one of a kind conference, our efforts have gone into making this 
conference an enriching experience for the delegates by making it a perfect knowledge-
sharing platform.

I am sure that the learning from this conference coupled with the fresh ideas, enthusiasm 
and vision of the hosts, will definitely make this conference a wonderful experience for all 
the attendees.
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Message

Prof. (Dr.) Shakti Kumar
Director, Panipat Institute of Engineering and Technology

Twenty first century is the century of knowledge driven industry. A competent, confident 
and vast knowledge force is the most sought-after propeller needed for the social growth. 
Keeping the need of the hour in mind, Panipat Institute of Engineering and Technology is 
organizing a National Conference on Emerging Trends in Mechanical Engineering Research 
(NCETMER–2019).

A conference is one of the finest medium of new knowledge creation and its dissemination. 
In present scenario where the world has shrunk to a small global village, meeting its 
growth-needs is a set of massive challenges. Conferences play a vital role in meeting such 
challenges.

I positively anticipate that this conference would serve as a significant platform to connect 
various academicians, researchers, and scholars through a common motive to go beyond 
the borders in search of new frontiers in the field of robotics, automation, emerging aspects 
of industrial and production engineering.
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Message

Dr. Pardeep Sharma (Convener)
Associate Professor

Department of Mechanical Engineering

Dr. Vishal Dabra (Convener)
Assistant Professor

Department of Mechanical Engineering

It is our privilege to welcome all the delegates to the National Conference on Emerging 
Trends in Mechanical Engineering Research (NCETMER–2019), organised by Department 
of Mechanical Engineering, Panipat Institute of Engineering and Technology.

The theme of the national conference indeed attains importance in the millennium as it 
will help academicians, researchers and scholars to demonstrate the key issues prevalent in 
technological advancements happening worldwide in industrial and manufacturing sector.

The national conference is inspired by the need for a platform to address various emerging 
issues in engineering. We believe this conference is essential to all researchers who will get 
real opportunities to showcase their research.

We hope this conference will result into very fruitful scientific and engineering outcomes; 
the outcomes which shall benefit the living beings in general and human race in particular. 
We express our sincere thanks to members of advisory committee for their invaluable 
inputs for the conference. Finally, we would like to acknowledge all organizing committee 
members for their outstanding efforts and planning, without which we might not have such 
an excellent conference.
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No. 1

A Study on Mechanical Behavior of  
AA2024/SiC Reinforced Composites

Pardeep Sharma1, Shashi Prakash Dwivedi2 and  
Shubham Verma3

1Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, India
2Department of Mechanical Engineering, G.L.B.I.T.M., Greater Noida, India

3Department of Mechanical Engineering, N.I.T., Kurukshetra, India
E-mail: 1pardeepsharma.mech@piet.co.in

Abstract—SiC was used as reinforcement; while Al2024 alloy was metal matrix for 
developing composite material. Different weight percentages of 0, 3, 6, 9 and 12 of 
SiC particles of size 50 μm was used to develop composite materials for investigation. 
Composites were manufactured by liquid casting technique. The hardness and tensile 
strength of material was improved from 53 VHN to 78 VHN and from 165 MPa to 
192 MPa respectively; with increase in the SiC contents from 0 % to 12 wt. %. Also a 
decrease in ductility from 8.6 to 5.2 was observed with the increase in SiC contents. 

No. 2

Influence of Submerged Arc Welding on the Impact 
Strength of High Strength Low Alloy Steel (HSLA)

Mohit Sharma
Department of Mechanical Engineering, R.N.C.E.T, Madlauda, Panipat, India

Abstract—Welding isn’t new. The most prompt known kind of welding, called 
assembling welding, returns to the year 2000 B.C. Design welding is an unrefined 
strategy of joining metals by warming and beating until the point that the metals are 
consolidated (mixed) together. A champion among the most tremendous welding 
frames envisioned and comprehensively used all through the world is Submerged Arc 
welding. The impact strength of base material i.e. HSLA used in this research work was 
35 J, but after adopting flux of different basicity impact strength has been increased 
and impact strength is higher in all the cases than that of HSLA base material.
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No. 3

Investigating the Process Parameters of WEDM for 
Optimization on Die Steel EN-31 using  

Taguchi-GRA Technique

Vikas Nandal
Department of Mechanical Engineering, G.E.C., Panipat, Haryana, India

Abstract—Investigating the effect of heat treatment in industry, more focus was found 
on the use of optimization technique. The main aim of this process is to maximize of 
Hardness in of Steel material using Heat Treatment & Taguchi Method. EN31 is a 
manganese and chromium steel with high carbon content. EN31 is widely used in the 
automobile industry for making camshafts, shaft, pinion, heavy duty gear, gudgeon pins 
and machining components and many general engineering applications. The Experiment 
was conducted with a view to refer and research on Surface Roughness and Material 
Removal Rate. Experiment was carried out using three input parameters Pulse off time, 
Pulse on time and Wire Feed with three different levels. The effects of different input 
parameters and effect of their combination on Surface Roughness and Material Removal 
Rate was determined using Taguchi and ANOVA table. 

No. 4

To Enhance Wear Resistance of Cast Iron using 
Thermal Spray Coating Techniques

Yatan Nagpal
Department of Mechanical Engineering, S.O.A, Neemrana, Delhi, India

Abstract—In the present research work; an experimental study is being carried out 
to evaluate and enhance wear resistance of cast iron using thermal spray coating 
techniques. For this work, coating materials used were WC-Co-Cr and Ni-Cr in 
powdered form and coating was done by Detonation-gun method. Wear behavior 
was investigated using Pin-on disc apparatus at 30N,40N and 50N on both coated 
and uncoated samples of cast iron and comparative study was carried out between 
two coatings. Results revealed that on increasing the load, wear rate increases, wear 
resistance is increased on coated cast iron specimen and WC-Co-Cr coating showed 
better results as compared to Ni-Cr coating.
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No. 5

To Analyze Microstructural Characterization of 
HVOF Spray Coated SS316L using Ni80Cr and 

Cr3C2-NiCr Alloy
Yatan Nagpal

Department of Mechanical Engineering, S.O.A, Neemrana, Delhi, India

Abstract—This paper aims to study the microstructural characterization and analysis 
of thermal spray coated Stainless Steel (SS316L) specimen. For this work, the coating 
materials used was Ni80Cr and Cr3C2-NiCr alloy and coating was done by HVOF 
method. Both the coatings were successfully deposited on the substrate. Coatings 
were examined by SEM in order to compare microstructural characteristics of both 
the coatings. Results revealed that, SS316L specimen coated with Ni80Cr proves to 
be more prominent and effective with less porosity and good overall bonding and 
adhesive strength as compared to Cr3C2-NiCr coating. Also, particles were well 
bonded when coated with multilayer Ni80Cr on SS316L specimen.

No. 6

Importance of Mathematical Modeling  
(Response Surface Methodology) in Equal  

Channel Angular Pressing

Sunil Kadiyan1 and B.S. Dehiya2

1Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, India
2Department of Materials Science and Nanotechnology,  

D.C.R.U.S.T., Murthal, Haryana, India
E-mail: 1sunilkadiyan.mech@piet.co.in

Abstract—Severe plastic deformation is a technique for producing deformation. 
Equal channel angular pressing is one of the unique methods for producing high plastic 
deformation in Aluminum alloys due to its quality of having same dimensions after 
processing.  In present work, A die was designed on the basis of mathematical model 
generated by RSM. Variation in die geometry and other conditions were represented 
in present work. ANOVA presented the mathematical model and the best possible die 
geometry for the maximum deformation. A confirmatory test was performed to check 
the validity of the model. Aluminum alloys are light in weight and largely used in 
automobile and defense sector.
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No. 7

Analysis of Factors and Responses  
Affecting in High Pressure Die Casting of  

A356 Aluminium Alloy

Virender Upneja1, Sanjeev Sharma2 and Gautam Arora3

1,2,3Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, India
E-mail: 1virender.mech@piet.co.in

Abstract—In this experimental work I have analyzed the factor affecting and the 
responses against the input parameters used in high pressure die casting of aluminum 
alloy A 356 that is widely used in electric clamps over high tension wires of electricity. 
For this we have kept response surface roughness lower is better and density lower the 
better and hardness higher is the better is considered during the experimental work 
the whole experimental work is done in SL casting Patiala and after analysis we found 
that if we keep the analyzed factor in consideration that will make electric clamps more 
reliable under stressed conditions.

No. 8

Tribological Behavior of AA2014 Reinforced  
with Al2O3Particulates

Hargovind Soni1 and Neeraj Sharma2

1,2Department of Mechanical and Industrial Engineering Technology, U.J.,  
Republic of South Africa

E-mail: 1hargovindsoni2002@gmail.com

Abstract—Composite of AA2014 reinforced with 15 wt. % of Al2O3 reinforcement was 
manufactured by liquid casting mode. Wear was estimated on specimens prepared 
according to ASTM G99-95a standard at room temperature. Pin on disc apparatus was 
used to evaluate the wear of specimens. Wear rate enlarged with a raise in the load 
and sliding distance; whereas reduced with raise in sliding speed. The material removal 
mechanism was found due to abrasive wear.
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No. 9

Mechanical Behavior of AA2014  
Reinforced with TiC Particles

Neeraj Ahuja1, Neeraj Sharma2 and Rohit Sharma3

1Department of Materials and Metallurgical Engineering, P.E.C., Chandigarh, India
2Department of Mechanical Engineering, M.M.U., Mullana, Haryana, India

3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India
E-mail: 1ahuja.neeraj18@gmail.com

Abstract—In this study AA2014/TiC reinforced composites were manufactured 
by conventional casting. The content of titanium carbide (TiC) was assorted as 0, 
2, 4, 6 and 8 % by weight in the metal matrix. Various mechanical properties were 
evaluated and microstructure was assessed by Scanning electron microscopy (SEM). 
TiC particles were dispersed evenly in the matrix as revealed from SEM micrographs. 
With increased content of TiC; the ductility of composites reduced. Hardness, tensile 
strength of composites enhanced with TiC particles respectively. 

No. 10

Mechanical Behavior of AA6082 Reinforced  
with MSA Particulates

Neeraj Sharma1 and Rohit Sharma2

1Department of Mechanical Engineering, M.M.U., Mullana, Haryana, India
2Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India

E-mail: 1neeraj.sharma@live.com

Abstract—Composite materials can make use of agricultural wastes as reinforcement 
in different engineering fields. Usage of these wastes as reinforcement results into 
environmental-friendly, cost effective material development. In present research, 
melon shell ash (MSA) was used as reinforcement; while AA6082 alloy was metal 
matrix for developing composite material. Different weight percentages of 0, 3, 6, 9 
and 12 of MSA particles of size 50 μm was used to develop composite materials for 
investigation. X- Ray fluorescent (XRF) resolute the characterization of prepared MSA 
powder which revealed the presence of SiO2, K2O and Al2O3.The hardness and tensile 
strength of material was improved from 48.1 VHN to 76 VHN and from 166 MPa to 
212 MPa respectively; with increase in the MSA contents from 0 wt. % to 12wt. %. 
Also a decrease in impact energy from 20 J to 11.5 J, ductility from 8.4 to 5.3 was 
observed with the increase in MSA contents. Wear resistance improved with raise in 
MSA particles content. Developed material can be used in automotive industries where 
the characteristics of the material can be modified to certain requirement.
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No. 11

Mechanical Description of AA2014 Reinforced 
with Al2O3 Particulates 

Rajesh Khanna1, Neeraj Sharma2 and Rohit Sharma3

1Department of Mechanical Engineering, D.A.V. University, Jalandhar, Punjab, India
2Department of Mechanical Engineering, M.M.U., Mullana, Haryana, India

3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India
E-mail: 1raajeshvkkhanna@rediffmail.com

Abstract—In the present research, Al2O3 was used as reinforcement; while AA2014 
alloy was metal matrix for developing composite material. The homogeneous scattering 
of Al2O3 particles in the developed materials was investigated by Scanning electron 
micrographs (SEM). The hardness, tensile strength and toughness of material was 
improved from 49 VHN to 75 VHN, from 165 MPa to 210 MPa and from 57 J/m3 
to 77 J/m3respectively; with increase in the Al2O3contents from 0 % to 18 wt. %. Also 
a decrease in ductility from 8.5 % to 3.3 % was observed with the increase in Al2O3 
contents. 

No. 12

Friction Stir Welding of Fabricated Hybrid  
Mg-MMC on Vertical Milling Machine though  

High Carbon High Chromium Steel Tool 

Jaspreet Hira1, Rohit Sharma2 and Vikas Kumar3

1,2,3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India
E-mail: 2r25sharma@gmail.com

Abstract—Hybrid Mg-MMC welding was accomplished using friction stir welding 
method in this experimental study. The friction stir welding parameters includes the 
tool rotational speed, welding speed, axial force, depth of cut and tool pin profile. The 
welded workpiece’s ultimate tensile strength was found on the tensile testing machine. 
At 1400 rpm tool rotational speed, 45 mm/min traverse time, 6 mm depth of cut and 
circular taper tool pin profile resulted with the highest value in the ultimate tensile 
strength value 225 MPa. 
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No. 13

Experimental Evaluation of Mechanical Strength 
of Aluminium Carbon Fiber Composite with 

Aluminium Basalt Fiber Composite

Deepak Bhardwaj1 and Ankit Saxena2

1,2Department of Mechanical Engineering, D.A.D.G.I.T.M, New Delhi, India
E-mail: 1deepakbhardwaj12@gmail.com

Abstract—Intensively developed polymer composite materials (PCM) are used in 
different sectors of industry and technology. They are successfully replacing traditional 
construction materials and also permit the conditions that exclude use of metals. One 
of the basic reinforcing elements of composite materials is fibers. In the composites 
these components do not dissolve into each other and remain visible macroscopically. 
The main purpose of this paper is to investigate the mechanical strength of Carbon 
fiber reinforced metal matrix composite (CFR-MMC) and compare with mechanical 
strength of Basalt fiber reinforced metal matrix composite (BFR-MMC). The 
investigated specimen is composed of aluminum oxide and carbon fiber. Two strength 
tests (compressive strength, tensile strength) were performed to investigate the 
mechanical strength on the universal testing machine and load versus displacement 
curve were used to analyse specimen deformation. Results shows aluminium carbon 
fiber reinforced composite have performed better against other composite.

No. 14

Tribological Aspects of AA6351/Self-Lubricating 
Reinforced Composites

Pardeep Sharma1, Dinesh Khanduja2, Puran Chandra Tewari3 and Vishal Dabra4

1,4Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India
2,3Department of Mechanical Engineering, N.I.T., Kurukshetra, Haryana, India

E-mail: 1pardeepsharma.mech@piet.co.in

Abstract—This work analyzes AA6351/graphite reinforced composites for wear 
behaviour in dry sliding atmospheres. The liquid casting mode was used for the 
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manufacturing of composites. The content of graphite was taken as 0, 1, 4, 7 and 
11 Wt. % to discover its potential as a self-lubricating reinforcement in sliding wear 
atmospheres. Hardness of cast AA6351 and manufactured composites were evaluated. 
Hardness fall offs with increasing content of graphite reinforcement as compared 
to cast AA6351. Wear tests were done on pin on disc apparatus to evaluate the 
tribological behaviour of composites and to find out the optimum content of graphite 
for its least wear rate. Wear rate decreases with rise in graphite content and least 
wear rate was achieved at 1 Wt. % graphite. The average co-efficient of friction also 
decreases with graphite content and its least value was found at 1 Wt. % graphite. The 
worn frontages of wear samples were analyzed through scanning electron microscopy. 
The existence of 1 Wt. % of graphite content in the composites can divulge 
supercilious wear properties as compared to cast AA6351 matrix. 

No. 15

A Review: Mechanical and Tribological Properties 
of Hybrid Composites

Pardeep Sharma1, Vishal Dabra2 and Neeraj Sharma3

1,2Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India
3Department of Mechanical Engineering, M.M.U., Mullana, Ambala, Haryana, India

E-mail: 1pardeepsharma.mech@piet.co.in

Abstract—Though pure aluminum and its alloys presented higher strength and 
hardness with light weight and excellent corrosion resistance, regardless of all these 
virtuous merits it has stumpy wear confrontation. But in the recent time most of the 
applications demand for a combination of excellent mechanical and tribological 
properties. To obtain these requirements with a decrease in weight the pure aluminum 
metals and its alloys are reinforced with another phase which is brittle in nature with 
good hardness and so molded material presented superior combinations of mechanical 
and tribological properties and termed as aluminium matrix composites. Aluminium 
matrix composites reinforced with more than one reinforcement are termed as hybrid 
composites. In the present review numerous manufacturing practices of aluminium 
matrix composites are discussed and the concluding remarks of the present review is 
that utmost of the hybrid composites possessed improved mechanical and tribological 
properties to that of pure aluminium matrix and single reinforcement composites 
regardless of manufacturing techniques of aluminium matrix composites. 
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No. 16

A Review: Friction Stir Welding 

Pardeep Sharma1, Rajinder Kumar2 and Neeraj Sharma3

1,2Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India
3Department of Mechanical Engineering, M.M.U., Mullana, Ambala, Haryana, India

E-mail: 1pardeepsharma.mech@piet.co.in

Abstract—In the current article, the present state of understanding the main process 
parameters affecting the process of friction stir welding (FSW), microstructures and 
mechanical properties of the joint, condition monitoring and numerous modeling 
techniques used in the FSW process have been reviewed. After a brief introduction 
of FSW process, in the second section; main process parameters affecting the FSW 
process like tool geometry have been reviewed. Various models have been developed 
by numerous researchers for the stabilization of the process; these models have 
discussed in the third section. In the fourth section, the influence of FSW process on 
the microstructure and mechanical properties of joint and condition monitoring during 
the operation have been discussed. In the final section; the intention of this review and 
the future scope of this emerging joining technique have been discussed. 

No. 17

Tribological Characterization of Inconel 718  
under Varying Load Conditions

Deepak Gupta1, Shabir Ahmed2 and Rohit Sharma3 
1,2Department of Mechanical Engineering, G.G.E.T.G.I.,  

Dinarpur, Ambala, Haryana, India
3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India

E-mail: engineer24x7@gmail.com

Abstract—This Inconel 718 are commonly used in gas turbine engines in those 
areas of the engine that are subjected to high temperatures and which requires high 
strength, excellent creep resistance, as well as corrosion and oxidation resistance. The 
paper presents samples prepared by powder metallurgy process and then the effect 
of load on the friction and wears behaviour of prepared Inconel 718 against silicon 
carbide balls sliding wear tests in air medium were also studied. Moreover, the analysis 
of surface morphology was done by using Optical Microscopy, SEM, and 3D-Surface 
Profilometer.
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No. 18

A Survey on Welding Characteristics of Submerged 
Arc Welding (SAW) on Mild Steel

Vineet Kumar1, Neeraj Kumar2 and Beenu3

1Department of Mechanical Engineering, M.I.E.T., Mohri, Haryana, India
2Department of Mechanical Engineering, N.I.T., Kurukshetra, Haryana, India

3Department of Mechanical Engineering, R.P.I.I.T, Bastara, Karnal, Haryana, India 
E-mail: 2neeraj.pkg@gmail.com

Abstract—Submerged arc welding (SAW) is a welding process in which the molten 
weld and the arc zone are protected from atmospheric contamination under a fusible 
flux. The process is normally limited to a horizontal-fillet welding position, but with 
a high deposition rate. These processes are combined with molten metal and when 
these molten metal’s are reacts with the atmosphere so that oxides and nitrides are 
formed. All arc welding processes employ some means of shielding the molten weld 
pool from the air. Submerged Arc Welding process is often preferred because it offers 
high production rate, high melting efficiency, ease of automation and low operator 
skill requirement. Generally, all welding processes are used with the aim of obtaining 
a welded joint with the desired weld-bead parameters, excellent mechanical properties 
with minimum distortion. The Submerged Arc Welding (SAW) process are large 
industrial application due to its easy applicability, high current density and ability to 
deposit a large amount of weld metal using more than one wire at the same time. 
The weld quality depends on bead geometry of the weld which in turn depends on 
the process variables. The input parameters of welding play a very significant role in 
determining the quality of a weld joint. The joint quality can be assessed in terms of 
properties such as weld-bead geometry, mechanical properties, and distortion.

No. 19

Temperature Modeling of Friction Welding on 
Aluminium & Stainless Steel-304

Gaurav Goyal1, Neeraj Kumar2 and Gautam Arora3

1, 3Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India
2Department of Mechanical Engineering, V.D.I.E.T., Jind, Haryana, India

E-mail: 1gaurav.mech@piet.co.in

Abstract—Friction welding is a solid state joining process that uses rotational 
motion and high axial pressure to convert rotational energy into frictional heat at a 
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circular interface. For this purpose a friction welding setup was designed. Vertical 
Milling Machine was used for friction welding. The materials used were Aluminium 
and Stainless Steel - 304. A Dial indicator was used to control the burn off length. 
Temperature torch was used to measure the temperature. Four parameters were 
varied Weld time, RPM & Burn off length at two different levels. Fixed parameters 
were length and diameter of the specimen. Total number of experiments conducted 
was eight. For each experiment two specimens were made. After friction welding 
macroscopic behavior (Tensile Strength, Temperature produced during friction welding 
& Composition change) & Microscopic behavior (Microstructure, Micro hardness, 
SEM) of the welded region was analyzed. The Microscopic and Macroscopic behavior 
with the friction welding parameters was made in this work.

No. 20

Micro-Hardness Evaluation of Iron based  
Self-Lubricating Composites

Deepak Gupta1, Sabzar Ahmed2 and Rohit Sharma3

1,2Department of Mechanical Engineering, G.G.E.T.G.I., Dinarpur,  
Ambala, Haryana, India 

3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India
E-mail: engineer24x7@gmail.com

Abstract—Micro-hardness research studies on various iron based self-lubricating 
composites will be carried out. These composites include iron-based matrix with 
varying h-BN as a self-lubricating additive were prepared by powder metallurgy 
technique. Micro-hardness measurement of these composites i.e. vicker will be carried 
out using diamond indenters. Various influences of load and time of indentation on 
hardness values of these composites will be carried out in detail. Moreover, surface 
characterization of the prepared samples will also be carried out.



National Conference on Emerging Trends in Mechanical Engineering Research (NCETMER-2019)

  12   Panipat Institute of Engineering & Technology 

No. 21

Influence of (SiC+Al2O3) Hybrid Reinforcement on 
the Properties of AA6061

Bhupender Singh and Gautam Arora
Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India

Abstract—In the present research, (SiC+Al2O3) was used as combined reinforcement; 
while Al6061 alloy was metal matrix for developing composite material. Different 
weight percentages of 0, 4, 8, and 12 of combined reinforcement (SiC+Al2O3) particles 
of size 50 μm was used to develop composite materials for investigation. Composites 
were manufactured by liquid casting technique. The homogeneous scattering of 
(SiC+Al2O3) particles in the developed materials was investigated by scanning electron 
micrographs (SEM). The hardness, tensile strength and toughness of material was 
improved from 46.8 VHN to 67 VHN, from 161 MPa to 202 MPa and from 54 J/
m3 to 73 J/m3 respectively; with increase in the Al2O3 contents from 0 % to 12 wt. %. 
Also a decrease in ductility from 8.3 % to 3.2 % was observed with the increase in 
(SiC+Al2O3) contents. 

No. 22

Effects of Properties (Chemical Analysis and Mechanical 
Testing) on Weld Beads when Recycled Slag Uses 
as Flux Consumption in Submerged Arc Welding

Krishan Kant Sharma
Department of Mechanical Engineering, C.U., Gharuan, Mohali, Punjab, India

Abstract—Submerged Arc Welding (SAW) is a fast, smooth, operational or 
fabrication process which is now a day mostly use in automotive and manufacturing 
Industries. In this welding process joints and weld beads obtain by heating the metal 
with an arc between electrode and work piece gaps. SAW is complex and fast process 
which includes physical, mechanical and chemical reactions, when metal arc is 
shielded the spatter of arc over the welding area by granular fusible material, which 
protects the welding from atmospheric contamination. Flux plays major role in SAW 
welding and welding cost depends upon flux consumption. This flux gets converted 
into shielded layer as slag on the weld bead after solidification. In submerged arc 
welding slag is discarded as waste. Disposal and storing of slag is main trouble. In 
this current communication, we find out the property of slag on chemical as well as 
mechanical testing (Impact test, Tensile test, Micro hardness etc) weld beads on 
different welded joints performed on HSLA material.
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No. 23

Behaviour of Walnut Shell Powderfilled Polyester 
Composites under Tensile and Impact Loading

Abhinav Kumar1, Vishal Ahlawat2 and Mukesh Kumar Mann3 
1,2Department of Mechanical Engineering, U.I.E.T., K.U., Kurukshetra, Haryana, India

3Department of Mechanical Engineering, U.I.E.T., M.D.U., Rohtak, Haryana, India
E-mail: 2vahlawat2015@kuk.ac.in 

Abstract—Four polyester specimens filled with walnutshell powder (WNSP) were 
compared with the neat polyester specimen for the tensile and the impactbehaviour 
against the applied tensile and the impact loads respectively. It was found that the 
increment in WNSP content up to 20 wt% reduced the tensile load carrying capacity of 
the specimens. The specimen at 30 wt% showed slight improvement in the resistance 
against the tensile load whereas it reduced further at 40 wt%. The displacement in the 
samples against the tensile load was found to reduce continuously with increase in 
WNSP content. The impact energy of the specimens increased with increase in WNSP 
loading up to 20 wt.% where as it remained constant for 30 and 40 wt % composites.

No. 24

To Determine Recycle Slag Consumption by 
Incorporate Box-Behnken Design Method in 

Submerged Arc Welding

Pardeep Sharma1 and Krishan Kant Sharma2

1Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India
2Department of Mechanical Engineering, C.U., Gharuan, Mohali, Punjab, India

E-mail: 1pardeepsharma.mech@piet.co.in

Abstract—A small amount of molten steel is filled within the gap between the 
components to be joined and places them together upon solidification. The heat as 
sources used for the welding process include electric arc. Submerged arc welding 
(SAW) is a common type of arc welding process where the total welding cost includes 
the cost of the flux consumed during welding, SAW is preferable more its inherent 
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qualities like easy control of process variables, high quality, deep penetration, smooth 
finish. SAW is complex and fast process which includes physical, mechanical and 
chemical reactions, when metal arc is shielded the spatter of arc over the welding 
area by granular fusible material, which protects the welding from atmospheric 
contamination. Flux plays major role in SAW welding and welding cost depends 
upon recycled slag as recycled slag as flux consumption. This flux gets converted into 
shielded layer as slag on the weld bead after solidification. In submerged arc welding 
slag is discarded as waste. In this research work, the effect of welding current, voltage, 
welding speed and stick out on the recycled slag consumption has been studied. After 
completed the welding then recycled slag consumption for each bead was weighed. 
Although the physical and chemical properties of SAW fluxes have been studied 
widely, very little attention has been paid to the factors that affect its consumption.

No. 25

Design and Analysis of Progressive Tool  
for L-Shape Bracket 

Kamal Kataria1, Gaurav Arora2, Kanwarjeet Singh3 and Swati Varshney4

1Department of Mechanical Engineering, D.I.T.E., Okhla, Delhi, India
2,3,4Department of Mechanical Engineering, D.I.T.E., Okhla, Delhi, India

E-mail: 1kkataria41@gmail.com

Abstract—The introduction of press tools in the industry has made the production of 
sheet metal components more accurate and at faster rate. The aim of the present work 
is to design and develop of a progressive tool/die for the L-shape bracket component. 
The progressive tool for L-shape bracket has been designed using Siemens NX 10.0 
software. The designed punches and die were analysed with the ANSYS R17.0 for 
the validation of safety for production. A cost comparison of this progressive tool/
die and the tandem tools used for the development of this L-shape bracket has been 
done in the last part of this paper. The cost comparison exhibited that by utilizing the 
progressive tool for the development of this L-shape bracket reduced the cost of the 
tool/die.
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No. 26

Study of Biomaterials for Various Industrial 
Applications: Titanium and its Alloys

Pardeep Ranga and Vasily Klimenov
Department of Mechanical Engineering, N.R.T.P.U., Tomsk, Russia

Abstract—This review paper shows the present status of biomaterials, especially in 
relation with Medical field i.e. interaction with body tissue. The terms biomaterial and 
biocompatibility are defined and both the present areas of clinical application and the 
requirements of biomaterials for these applications discussed. The types of biomaterials 
have been used in various industries and those under development are briefly 
described. Titanium and its alloys have been play vital role and increasingly used for 
numerous medical applications. Titanium and titanium alloys are used in airplanes, 
missiles and rockets where strength, low weight and resistance to high temperatures are 
important.

No. 27

Evaluation of High Pressure Titanium Spherical 
Pressure Vessel using FEM

Dipesh Popli1 and Parveen Sharma2

1Department of Mechanical Engineering, B.I.E.T., Hyderabad, India
2Department of Mechanical Engineering, L.P.U., Jalandhar, Punjab, India

E-mail: 1dipeshpopli22@gmail.com

Abstract—Pressure Vessel is a enclosed container designed to hold or to store 
compressed air at a pressure substantially different from the ambient pressure. Different 
shapes of pressure vessel exist but mostly cylindrical and spherical are used. Spherical 
pressure vessels are theoretically 2 times stronger than cylindrical ones. A spherical 
thin walled pressure vessel prepared by Titanium designed using software CREO and 
then carried out by using ANSYS. Structural analysis is done for this vessel made of 
Structural Steel which works at pressure of 100 bars and 440 bars. The fluid analysis is 
also done on Spherical Pressure Vessel and Velocity streamline flow.
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No. 28

Effect of Temperature on the Tribological 
Behaviour of Haynes 25 Cobalt based Superalloy 

under Dry Sliding Condition
Deepak Gupta1, Aadil Bashir Rather2and Rohit Sharma3

1,2Department of Mechanical Engineering, G.G.E.T.G.I., Dinarpur,  
Ambala, Haryana, India 

3Department of Mechanical Engineering, A.S.E.T, A.U., Greater Noida, U.P., India
E-mail: engineer24x7@gmail.com

Abstract—With the ever increasing demand for power and reliability of aero-engines, 
the need for the increase in the material strength and wear resistance at elevated 
temperatures becomes crucial. Therefore, aero-engines industry relies on the use of 
cobalt-based super alloys, such as Haynes 25 for the aero- engine components. The 
paper presents the samples by powder metallurgy process and then investigates the 
friction and wears behaviour of Haynes 25 against silicon nitride sliding wear tests in 
air medium.

No. 29

Effect of Tool Rotational Speed on Mechanical 
Properties Dissimilar Friction Stir Welded  

Joints Al-Cu

Gyander Ghangas1, Abhisak Sharma2, Pardeep Kumar3 and Sunil Dhull4

1,2,3,4Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India 
E-mail: 1gyanendar.mech@piet.co.in

Abstract—The inventionof friction stir welding (FSW) has provided an opportunity 
to the industry and scientist for the joining ofnonweldable alloys with higher efficiency. 
FSW is a solid-state welding process which also makes possible the joining of dissimilar 
materials effectively and efficiently. Process parameters play an important role for 
deciding the quality of FSWed joints. So the present study is an attempt to investigate 
the effects of tool rotational speed on the mechanical properties of dissimilar FSWed 
joint of AA 5083 and pure copper. The tool rotational speed was varied at three levels 
i.e. 800, 1200 and 1600 RPM to analyze the effect on mechanical properties, where 
other parameters kept constant. The results of the study showed that mechanical 
strength is significantly affected by the tool rotational speed. The mechanical strength 
of the FSWed joint was found maximum at tool rotational speed of 1200 RPM.
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No. 30

Processing, UTS and Micro Structure of 
Aluminium 6063 Metal Matrix Composites 

Synthesized by Melt Stir Casting
Dinesh Kumar1, Lalit Thakur2and Neeraj Kamboj3

1,2,3Department of Mechanical Engineering, N.I.T., Kurukshetra, Haryana, India
E-mail: 3neerajkamboj29@gmail.com

Abstract—The ultra light weight and high performance aluminium MMCs are 
preferred over the conventional metals and their alloys for automotive and space 
applications owing to their better mechanical as well as wear properties, high specific 
strength, better corrosion resistance, good castability, versatility and weldability. 
From technological point of view, the reliable and cost effective production method 
makes them very useful for wide range of application. The present research work is 
mainly focused on the synthesis of two Al 6063 based MMC via stir casting method. 
One specimen is incorporated with SiC/ graphite and second specimen is added with 
boron carbide/graphite with 10% by weight of each reinforcement in both samples. 
The mechanical testing such as ultimate tensile test of specimens was done to evaluate 
the mechanical properties. Further, SEM was done to check the morphology of 
reinforcement powder and their distribution in the aluminium composites. The result 
depicted that the fabrication method is quite reliable and successful with improved 
tensile and micro hardness properties. Also, the fabricated composites exhibited fairly 
uniform distribution of reinforcements as compared to the alloy.

No. 31

Friction Stir Welding of Nylon–6
Pushkar Saha and Subhanshu Namdeo

Department of Mechanical Engineering, A.U., Jaipur, Rajsthan, India

Abstract—In this current research work, an attempt has been to study the effect of 
process parameters on friction stir welding (FSW) of nylon 6, three different process 
parameters rotational speed, welding speed and dwell are taken as input process 
parameters. The surface of welded plates is taken as output parameter. Low and high 
rotational speed causes welding defects at nugget zone (NZ) owing to presence of less 
and higher amount of friction heat. It can be concluded that, FSW with preheating and 
water cooling can be used to improve the welding of nylon 6.
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No. 32

Erosive Wear Behaviour of Thermal Sprayed Nickel 
and Aluminium Coatings by using Detonation Gun

Mukesh Kumar1, Gulshan Chauhan2 and M. Kannan3

1,2,3Mechanical Engineering Department, Quantum University, Roorkee, India
E-mail: 1mukesh.me@quantumeducation.in

Abstract—The present work was undertaken to study the erosion behavior of 
aluminium and nickel based coatings deposited by Detonation spray technique. The 
experimental work included deposition of Al2O3-TiO2 and Ni-Cr overlays of around 
400 micron coating thickness, so as to achieve appropriate adhesion strength, hardness 
and reasonable porosity on AISI 2062, low carbon steel substrate using detonation gun 
spray technique (DS). The present work revealed that the erosive wear performance 
of nickel based coatings was 36% greater than that of the aluminium based coatings 
in as-sprayed condition. In the case of nitrided and compacted samples, nickel based 
coatings showed 33% greater erosion resistance over aluminium based coatings. Thus 
post spray treatment of nitriding and compaction could result in higher hardness and 
possess better wear resistance in erosive conditions under given set of conditions.

No. 33

Effect of Process Parameters on the Properties of 
Friction Stir Welded Joints of AA7075

Sunil Dhull1, Gyander2, Nitish3, Abhisak Sharma4 and Pardeep Kumar5
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Abstract—Friction Stir welding (FSW) is a solid state welding process. FSW 
technique is effective, eco-friendly and very useful for aluminum alloys. This technique 
is considered to be one of the best joining processes that is developed in past one 
decade. In the present research work aluminum alloy 7075 are welding is carried out 
the influence of various process parameters on mechanical properties of FSW joints 
of. The four control factors used in this research that will affect the FSW are shoulder 
diameter, shoulder flatness, pin profile and weld speed/transverse speed. Shoulder 
diameter has emerged as the most significant followed by pin profile and then shoulder 
flatness with least significant as welding speed.
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Combined Effect of Just In Time (JIT) and Vendor 
Managed Inventory (VMI) Elements in  
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Amit Raman
Department of Mechanical Engineering, P.I.E.T., Samalkha, Panipat, Haryana, India

E-mail: amitraman329@gmail.com

Abstract—Hospital Area is ahead toward diversification, which needs high product 
variety, generating demand variability which leads to many managerial problems such 
as production, planning, forecasting, inventory management, production system, and 
timely distribution. Hospital must increasingly focus on gaining competitive advantage 
through effective management of their supply chains. Inventory performance 
directly connects to the success of SCM. This study work finds various Just in Time 
and Vendor Managed Inventory (VMI) elements which are important to both the 
customer and the manufacturer (vendor) in Indian context. This paper presents the 
relative importance and difficulties in implementation of JIT and VMI elements in the 
Hospital Area and verification of data with the help of Analysis Of Variance (ANOVA) 
Technique and also identifies the JIT and VMI elements which are most important and 
easy to implement in the hospital Field.
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Productivity Improvement using Work Study 
Techniques in a Manufacturing Industry
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Abstract—In recent years the pressure of global competition has compelled firms to 
focus on strategies for productivity improvements. In India, small-scale sector is an 
unorganized sector, whereas this sector helps many medium and large-scale units. As 
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for as small scale production units are concerned, some heuristic approach using work 
study, time study and method study can be used to improve productivity. Productivity 
improves when the quantity of output increases relative to the quantity of input. This 
paper presents a case study of a small process industry, few changes in the process 
has been proposed using time study method which lead to reduction in process time, 
production cost and labour cost. A change in technology, however, might allow a firm 
to increase output with a given quantity of inputs; such an increase in productivity 
would be more technically efficient.
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A Case Study: Implementation of Kaizen as an 
Improvement Tool in Manufacturing Company

Nitish Munjal1 and Yatan Nagpal2
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Abstract—In the age of competitive and global world, quality and productivity are 
becoming the main parameters of any organization. In order to survive in the global 
market, desired output has to be obtained by the companies with good quality and low 
cost so as to maximize profit. For attaining the desired goal, manufacturing companies 
had to face certain challenges and obstacles such as increase in waste, down time in 
production, safety and security of workers and improper working conditions. To ensure 
overall improvement in the organization and to overcome above challenges, the use of 
Kaizen as an improvement tool in total quality management proves to be very effective 
and efficient. This paper deals with the case study of implementation of Kaizen in 
manufacturing and automotive company by the company itself to improve overall 
productivity, quality and working environment of the company by eliminating waste 
and reducing cost. 5’s methodology as a part of Kaizen are also being discussed with 
the use of before and after pictures implemented by the company. 
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Factors Affecting the Implementation of  
TPM: A Review

Norma1 and Dinesh Khanduja2
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Abstract—Total Productive Maintenance (TPM) is an integrated approach for the 
maintenance management of an organization which is aimed at amalgamating the 
role of maintenance and production department of an organization. When properly 
implemented, it makes notable changes in the company’s profit margin. It leads to 
the increase in efficiency of production and helps to improve the quality of a product. 
Number of factors has been suggested by the practitioners and researchers that will 
facilitate the successful implementation of TPM. The present study endeavours to study 
those factors and analyse the effect of TPM implementation on an organization.
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Problem by using Genetic Algorithm (GA)
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Abstract—The job-shop scheduling problem is a well known problem in the field of 
production as well as combinational optimization. There is ‘k’ represent the operations 
number and ‘n’ represent no of jobs to be processed on ‘m’ no of machines with a 
definite objective function to be optimized make span (total time to compilation of 
operations on a particular task)in job-shop scheduling problem. The particular work 
adopted a modified genetic algorithm approach is proposed with operating parameters 
i.e., size of population 50, operation chromosome based structure, selection scheme 
used as tournament selection, crossover two-point random with a probability 
80%(Probc= 0.8),mutation two-point with a probability 20% (Probm= 0.2), elitism 
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is also active, repairing of chromosomes and no. of iteration (termination) is 1000. 
Genetic algorithm is programmed for job shop environment create with the help of 
MATLAB 2009 a 7.8. The proposed Genetic Algorithm (GA) with certain operating 
parameters is applied to the two problems which are taken from literature. The results 
obtained from modified Genetic Algorithm show that the best optimization technique 
for solving the job shop scheduling problems in manufacturing systems is genetic 
algorithm with modified operating parameter selected in these research implications to 
more practical and integrated problems.
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Performance Measurement of GSCM in Foundry 
Industry by using MADM Technique
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Abstract—It is very important to focus on parameters of Green Supply Chain 
Management for its successful implementation in Indian foundries. The benefits of 
Green Supply Chain management are calculated with the help of Analytical Hierarchy 
process. The AHP method decomposes the goal into constituent parts and makes 
a hierarchy of attributes & each attributes is given weight-age individually. The 
importance of Analytical hierarchy process over other MADM techniques is its ability 
to check its consistency. The complicated group decisions can be easily done with the 
help of this method by taking geometrical mean of each pair wise comparison. The 
Analytical Hierarchy process combines the information from various, simultaneously 
interacting attributes & sub-attributes, to determine relative standings of Green Supply 
Chain Management techniques for effective implementation in Indian foundries. 
Foundries of India were sampled for empirical study. The relation among green 
supply chain and environmental related performance is studied. Green Supply Chain 
Management benefits were then justified by using sampled data with the help of 
Analytical Hierarchy process, a Multi-Attribute Decision Making Method.
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Steady State Availability Analysis for Steam 
Generation System of a Coal Fired Thermal  

Power Plant

Subhash Malik1 and P.C. Tewari2
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Abstract—The present paper deals with steady state availability analysis for a 
steam generation system of a Thermal Power Plant using the concept of Markov 
method. A steam generation system ensures appropriate supply of steam for the 
proper functioning of a thermal power plant. The system consists of five subsystems 
i.e. High Pressure Heater, Economizer, Boiler Drum, Water Tube and Super Heater. 
The availability model for a steam generation system has been developed with the 
help of a probabilistic approach. The decision matrices are developed, which provide 
various availability levels for different combinations of failure and repair rates. 
The maintenance priorities are proposed on the basis of repair criticality for various 
subsystems.
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Abstract—With increase in the demand and requirement of quality the industrial 
systems should work smoothly and efficiently for maximum possible time and should 
have infallible performance i.e. the reliable operation. Thus it is important to evaluate 
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performance of such systems because of increasing costs, competition and public 
demand on one way, while the risk of failure on the other. It is true that complete 
failure-free operation of any production is impossible; for all repairable industrial 
systems but, it can be minimized as much as possible. Present paper focuses on the 
Reliability, Availability and Maintainability (RAM) approaches that can be used to 
improve reliability and availability of a system in process based industry and various 
factors influencing the same. Various RAM tools, techniques and methods to support 
RAM studies are extracted from the available literature of last twenty years that gives 
a better understanding of the reliability-availability of complex systems in the process 
industries concerned. 
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Implementing DMAIC Technique to Improve 
Layout Design—A Case Study
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Abstract—Market demands are rising deliberately. Continuous modification in design 
with improved features has become a necessity to survive in the present competitive 
market. This throughout adaptation of new features and techniques is a great challenge 
to the manufacturing system. It is tough call for any firm to organise its layout against 
the change in design and type of product. The change in layout is tedious and costly 
for small scale industries with job shop system. Thus, improvement in facility layout 
should be such that it is easily flexible to the changed scenario. Also it should enhance 
productivity by reducing the distance flow, lead time and wastage. A case study was 
carried out at a job shop production industry- Bluebird Lights Pvt. Ltd. Delhi, India. 
After the analysis of the present layout, a revised layout plan was optimised for its 
variety of products being manufactured.
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Study the Effects of Metal Inert Gas Welding 
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Abstract—Nowadays, the customer satisfaction is the major responsibilities and duties 
of the organizations management. In this research paper we find the best optimized 
welding joints with process parameters such as: welding current, welding voltage and 
gas flow rate for the best tensile strength and micro-hardness of the welding joints. 
Taguchi method which reduces the variation in process through design of experiments 
has been used. In this study presents an efficient method for determining the optimal 
Gas Metal Arc Welding parameters for increasing the weld ability of Stainless Steel 202 
& Stainless Steel 304 under varying condition through the use of Taguchi parameter 
process. The study shows that the optimum parameters for tensile strength are found 
when Welding Voltage is at 18 Volts, Welding Current at 50 Amps and Gas Flow Rate 
at 15 L/min and optimum parameters for hardness are found when Gas Flow Rate 
is at 15 L/min, Welding Current at 75 Amps and Welding Voltage at 18 Volts. From 
ANOVA it is found that welding parameters significantly affects the weld quality of 
Stainless Steel 202 and Stainless Steel 304.
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Effect of Thermo-Acoustic Instability Phenomenon 
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Abstract—For over a century, thermo-acoustic instabilities have been a concern for 
enterprises that include ignition processes. Thermoacoustic involves between heat 
(thermo) and pressure oscillation in gases (acoustics). Instabilities in rocket engine is 
also because of the collaboration between the liquid stream (acoustics) and the transfer 
of heat (Thermal Energy). A “Rijke Tube”, named after its innovator, is considered 
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as the fundamental device for examining the phenomenon of Thermoacoustic 
Instability. Rijke’s cylinder transforms heat into sound, by making a self-intensifying 
standing wave. It is essentially an open-finished cylinder with an appropriately put 
warmth source inside. This association may prompt self-supported large amplitude 
motions (oscillations) which can make serious auxiliary (Structural) harm the gas 
turbine if not kept adequate points of confinement. This Fact help me to summarise 
the investigations, consequently a review on the Effect of Thermoacoustic instability 
phenomenon in gas turbine and engine has been carried Out.
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Effects of Properties (Chemical Analysis and 
Mechanical Testing) on Weld Beads when Recycled 

Slag Uses as Flux Consumption in Submerged  
Arc Welding

Krishan Kant Sharma
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Abstract—Submerged Arc Welding (SAW) is a fast, smooth, operational or 
fabrication process which is now a day mostly use in automotive and manufacturing 
Industries. In this welding process joints and weld beads obtain by heating the metal 
with an arc between electrode and work piece gaps. SAW is complex and fast process 
which includes physical, mechanical and chemical reactions, when metal arc is 
shielded the spatter of arc over the welding area by granular fusible material, which 
protects the welding from atmospheric contamination. Flux plays major role in SAW 
welding and welding cost depends upon flux consumption. This flux gets converted 
into shielded layer as slag on the weld bead after solidification. In submerged arc 
welding slag is discarded as waste. Disposal and storing of slag is main trouble. In 
this current communication, we find out the property of slag on chemical as well as 
mechanical testing (Impact test, Tensile test, Micro hardness etc) weld beads on 
different welded joints performed on HSLA material.
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Comparison on Influence of the Holding Time  
of Stored Products by using Water and  
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Abstract—As we know that value of the perishable products is decided by their 
quality and quality of these products is dependent upon the stored temperature, 
generally from -18 to 15 ºC. So in order to maintain the desirable quality we require 
refrigerating systems. But sometimes due to power failure we are not able to run 
our refrigerating system which leads to unfavorable temperature fluctuations. Then 
we require some other means by which lower temperature can be maintained and 
Thermal Energy Storage using Phase Change Material is one of these means. It is a 
passive way of minimizing the effects of power failure and maintaining low temperature 
since there are number of phase change materials available which can be used for 
thermal energy storage. This paper looks into the comparison of Water and Ethylene 
Glycol as phase change materials on the basis of maintaining desirable temperature.
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Performance Analysis of R-12 and R-134a Based 
Refrigeration System for Different Evaporator and 

Condenser Temperature
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Abstract—The prime goal of this theoretical research work is to investigate the 
performance of the single stage refrigeration system at constant compressor capacity 
by using REFRIGERATOR software. The performance of R-12 and R-134a refrigerants 
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were evaluated at different evaporator temperatures at fixed condenser temperature. 
Cooling capacity in the evaporator is fixed as 7kW (2TR). Comparison results show 
that the coefficient of performance of the refrigeration system decreases with decrease 
in the evaporator temperature for both the refrigerant and the C.O.P of refrigeration 
system increases with increase in the condenser temperature for both the refrigerant. 
The maximum C.O.P of the refrigeration system is 0.744 for R-12 and 0.749 for 
R-134a at -15°C evaporator temperature with 45°C condenser temperature. 
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An Experimental Thermal Performance Analysis & 
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Heat Pump Water Heater with Unglazed and Single 
Glazed Collector
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Abstract—An experimental thermal performance analysis of a direct expansion solar 
assisted heat pump for domestic water heating is presented. This system uses flat plate 
collector as an evaporator with a surface area of 2.23m2, a small R134a reciprocating-
type compressor with rated input power 245 W, an insulated hot water tank having 
a volume of 30L and capillary expansion tube having a bore of 0.036”. For water 
heating the energy sources are mostly liquefied petroleum gas and electricity. The use 
of heat pump or solar water heating, particularly the solar-assisted heat pump options, 
is not popular. In this paper, the potential application of direct-expansion solar-assisted 
heat pump (DE-SAHP) system was examined. Experimental studies measure the solar 
intensity, water inlet temperature, water outlet temperature, ambient temperature, time 
step, and heat gain at the condenser for finding out the coefficient of performance, 
also a performance comparison between glazed and unglazed collector was done. The 
COP for the DE-SAHP built in the present study lies in the range 3–7 depending on 
operating conditions. 
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Abstract—A Technical review on different technique for extraction of water from 
atmospheric air is described. In this review paper we have discussed different desiccant 
materials like silica gel, activated alumina and molecular sieve for extract of water from 
atmospheric air. These all are used with different design and technique which show 
the quantity of extraction of water from atmospheric air. A newly design solar glass 
desiccant box type system used. The system involves the absorption of water vapour 
from atmospheric air during night and desiccant regeneration and water vapour 
condensation during the day. The Earth’s fresh water is not distributed by any ratio 
and condition it is naturally and unevenly. From the time immemorial conventional 
water resources are being used for fulfilling these basic requirements but due to over 
exploitation they are depreciating with time. They mainly depend upon rainfall and 
having various types including surface water, ground water and frozen water. So these 
water resources are not being able to meet the growing demands in several countries 
throughout the region, so non-conventional resources are growing in importance. This 
paper has been helped us to extract the water from atmospheric air with the help of 
different technique. If we succeed the technique it will be very helpful in future and 
will not be depend on conventional resources. So non-conventional resources are 
important to develop for future 
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Abstract—To maintain the quality of the perishable products it is essential to store 
and transport these products at low temperature. Generally, the chilled and frozen 
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products are maintained from -18 to 15 ºC. Cold storage and refrigerated trucks are 
used to maintain the desired temperature. In these cold storages and refrigerated trucks 
refrigeration systems are employed to remove heat gain from the storage spaces. There 
is continuously heat gain from the outside environment through insulated walls due to 
temperature difference. There is also heat gain due to intermittent door opening which 
cause warm and moist air to enter into the storage space. Whenever there is any power 
failure and refrigerating system stops working causing temperature fluctuations which 
highly affect the quality of the perishable products. These temperature fluctuations can 
cause heavy economic losses to the sellers. So it is necessary to minimize or eliminate 
these temperature fluctuations which can be done by Thermal Energy Storage (TES) 
using Phase Change Materials (PCM). This paper looks at the current state of research 
in this particular field and to maintain the temperature of stored product so that quality 
can be maintained for a long time.
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Abstract—The prime goal of this theoretical research work is to investigate the effect 
of room temperature on the cooling demand for room air conditioning. The model is 
used for calculating the cooling demand for an air-conditioned room in a steady state 
condition by using COOLPACK software. The cooling demand of room was evaluated 
at different room temperatures at fixed relative humidity. The cooling demand 
decreases with increase in room temperature and sensible heat ratio (SHR) increases 
with increase in room temperature. The maximum cooling demand was observed at 
low room temperature, i.e. 22°C as compared to 24°C, 26°C and 28°C at constant 
relative humidity of 50%.
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Abstract—In this paper a detailed review on combustion, performance and emissions 
on use of CNG in diesel engines is carried out. CNG has already emerged as a good 
alternative fuel to be used in the future internal combustion engines. Natural gas has 
dominated as a leading candidate for transportation fuel among other alternative fuels 
for several reasons such as availability, environmental compatibility, can be used in 
conventional diesel and petrol engines and lower operating costs. The difficulties with 
CNG arise from vehicle range, fuel storage, infrastructure costs and ensuring sufficient 
supply. A lot of converging conclusions has resulted in showing that CNG can be 
successfully utilized in diesel engines within certain range and conditions.
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Abstract—In this work, an experimental investigation is carried out to analyze the 
regeneration rate of different types of solid materials. In this investigation, for the 
regeneration process, a low-cost parabolic dish collector is fabricated at Mechanical 
Engineering Department, M.M.M.U.T. Gorakhpur. Adsorption and regeneration 
process are performed for the silica gel, zeolite and activated charcoal nearly in the 
same environmental conditions. The comparison between the adsorption and 
regeneration process for the silica gel, zeolite, and activated charcoal has been 
discussed around the same temperature and relative humidity. By using this parabolic 
dish collector maximum temperature around 170 ℃ is achieved at the absorber 
surface. Regeneration efficiency for the various regeneration processes is also 
calculated. A comparison in the regeneration efficiencies are also discussed. The result 
showed that among silica gel, zeolite, and activated charcoal, silica gel have the highest 
adsorption and regeneration efficiency.
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Abstract—In this study, several cooling systems for PV-systems have been seen into 
by doing a literature review and then a cooling module for solar-panel was built out 
from the knowledge gathered. Mixture of two PCMs, completely soluble, is prepared to 
produce cooling module which has provided a given temperature range. The cooling 
module used a PCM material separated into compartments using PVC circular rings 
and placed in direct contact with rear side of panel, while providing a seal proof 
covering of an aluminum plate fastened with screws over PCM. Several parallel tests 
all outdoor between solar panel with and without PCM, were recorded with proper 
insulation to avoid environmental effects. It was found that the PCM cooled down 
the panels during similar weather conditions where the outside temperature and 
the amount of clouds where approximately the same, and it is also found that PCM 
technologies needs to be more optimized in terms of its material use, the amount of 
material, and its arrangement for it to be used in PV-panels. An economical calculation 
was made and it was found that it was economically viable but need of high latent heat 
PCMs are still in need. Results have shown an increase in 3% efficiency by decreasing 
panel temperature by 7 degree Celsius.
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Abstract—The main objective of this research work is to examine the influence of 
room humidity on the cooling demand for room air conditioning. The cooling demand 
of room was evaluated at different room humidity at fixed room temperature. The 
COOLPACK software is used for calculating the cooling demand for an air-conditioned 
room in a steady state condition. The cooling demand decreases with increase in room 
humidity and sensible heat ratio (SHR) increases with increase in room humidity. The 
maximum cooling demand was 3.40 kW at low room humidity i.e. 40% with room 
temperature of 22°C.
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Abstract—In this paper, a theoretical approach is used to evaluate the cooling 
demand for different working conditions. The model consists of various basic steady 
sate equations and solve for obtaining data for cooling demand of work place. The 
working conditions of the work place are divided into three types: light, medium and 
heavy. The cooling demand of work place is evaluated at fixed temperature and 
relative humidity. The cooling demand increases with increase in work place load 
and sensible heat ratio (SHR) remains constant for different work place load. The 
maximum cooling demand was obtained at heavy load working conditions i.e. 3.79kW 
when a work place condition was 22°C & 50% (RH).
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Abstract—The global and economic significance of evacuated tube solar air collector 
has been discussed in this research paper. Experimental test rig of evacuated tube solar 
air collector has been installed and tested to obtained data for calculating the economic 
analysis of the solar air collector. This experimental setup consists of 10 evacuated 
tubes and cross flow heat exchanger. The results found that 8.4 tons of coal could be 
saved and 24,489.5kg of CO2 emissions could be reduced annually by using evacuated 
tube solar air collector. The payback period of the evacuated tube solar air collector is 
around 2.2 years.
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Abstract—The performance of liquid intercooler was investigated by using a 
theoretical approach. This consists of various basic steady sate equations and solve for 
obtaining data for different composition of fluids (water, propylene glycol & ethylene 
glycol). The results found that cooling demand of fluid passing through intercooler 
increases with increase in mass flow rate of fluid. The cooling demand varies from 
83.71 kW to 502.26kW with mass flow rate of water varies from 2kg/s to 12 kg/s. The 
cooling demands for water, water/propylene glycol and water/ ethylene glycol are 
83.71 kW, 83.20 kW & 86.77 kW respectively. 
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Abstract—In this paper, cooling demand for storage of different food products 
(vegetables, fruits, beef, fish & dairy products) was evaluated by using a model. The 
model consists of various basic steady sate equations and solve for obtaining data 
for cooling demand of storage room. Different food products of same quantity were 
compared to analyze cooling demand. By comparing the cooling demand of different 
food products reflects that vegetable needs more cooling for storage to prevent 
spoilage. The results found that maximum and average cooling demand of vegetables 
storage were 5.936 kW and 1.950 kW.
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Abstract—Robotic technology has originated from 1954 and have been implementing 
in different applications like in the field of agriculture, health, energy, education, space 
and research. These robots make the things autonomous. A moving automated robot 
can stop before striking an obstacle. It can change its path. But if the obstacle is also 
moving in nature then there is a requirement of maintain the distance between robot 
and obstacle. This robot should also move backward when the obstacle approaches to 
it. This paper represents the approach for developing the code to maintain a constant 
distance between a robot and a moving obstacle. Fire Bird V robot is used as a robotic 
medium. It has AVR family 8 bit microcontroller. Which is ATMega2560 It uses Atmel 
Studio 6.0 as a software platform. Code is written in embedded ‘C’ language and burnt 
in the microcontroller through the software platform. Sharp IR sensors are used to 
detect the obstacle.
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Abstract—In the recent years, a large number of studies have been carried out on 
vibration exposure and its transmissibility from the handle of a powered hand tool to 
the hands of the worker. Vascular, neurological and musculoskeletal disorders which 
Manifest as hand-arm vibration syndrome are commonly observed amongst workers in 
MSME sector and, therefore, its study assumes importance. Measurement of vibration 
exposure along with their limits as given in international standards is reported. 
Different methods of vibration transmissibility and parameters influencing the same are 
also presented. Variations of grip force, elbow angle, resonance frequency and handle 
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diameter are found to be significant factors when considering transmitted vibration to 
hand and arm. Further studies towards standardization of methods and procedures are 
also suggested. Musculoskeletal Disorders or MSDs are injuries and disorders that affect 
the human body’s movement or musculoskeletal system. Exposure to these individual 
risk factors puts workers at a higher level of MSD risk. Just like workplace risk factors, 
individual risk factors, when a worker uses poor work practice, has bad health habits, 
doesn’t get proper rest and recovery and doesn’t take care of their bodies with a 
good nutrition and fitness, they are at greater risk for fatigue to outrun their recovery 
system. Having a poor overall health profile puts them at greater risk of developing a 
musculoskeletal imbalance and eventually an MSD. We conclude that HAV tools and 
measures taken to prevent HAV Syndrome help to clarify the risk assessment process. 
It also enables the employers to move from exposure to actively controlling risk as 
quickly as possible.
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Abstract—In our daily practice, we use wide range of products and they are 
manufactured in various large and small scale industries. Quality is a major aspect 
considered while arranging and segregating products as per color, shape and size. 
These days the sorting of products is main difficulty faced after the production process. 
Arranging of items in an industry is carried out by traditional sorting process, which 
requires some physical actions like visual inspection. So this type of machine in the 
industries is of utmost need to help in sorting the objects with respect to their weight, 
size, color, shape, etc. This paper provides brief information about sorting of objects 
according to color using TCS34725 color sensor, Arduino UNO and servo motors. The 
color identification is facilitated by frequency scaling of color detection.
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Abstract—Robots are the electromechanical devices which are use to help humans 
for any sort of task. Since the inception of idea of using a machine which not only 
can mimic humans but also reproduce the output again and again at best possible rate 
without compromising with the quality. In this paper we have covered some of the 
past, present and future of robots in the field of healthcare, Industrial and education 
sector. In healthcare sector robotics are increasingly used for surgery, prosthetics, 
rehabilitation, transportation etc whereas in industrial world robotics were more or less 
limited to robotic arm which is used for segregation, lifting, pick and drop, welding, 
inspection and testing purpose etc.
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