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ract- The composite materials are well known p
Jisiroct combination of high .sliﬂhcn and low weig}n:y ;::f::
7 ooy allows the designer 1o tailor the materio) order
% the desired performance. In the present work, free
87 darsaeristics of natural hybrid composite beams were
o  Composite beams were prepared in the compositions of
02635, 30:20 weight % made from banana and sisa| reinforeed
< cpony fesin (50 weight %) with hardener, Compression molding
iqoe was wsed 10 fabricate beams. The influence of the fibre
on the natural frequencies and damping ratios was also
- ed Results were revealed that, composile beams of
sqesiions 20 sisal fibre: 30 banana fibres exhibiled Jenst average
sral frequency. By increasing the amount of banana in the hybrid

e, patural frequency was reduced with minimum vibration,

Judex Terms- Natural hybrid fibre composite, Sisal fibre, banana
fie, siraional analysis, 3

= L INTRODUCTION

YBRID composites are one of the emerging fields in
A Lpdiymer science that are gaining attention for application

- Mvarious seclors,

Ewvonmental hazards of non-biodegradable products
W awoused the need for the rescarchers 1o develop new class
S esomscatal friendly fibres, In many applications, natural

ompiles are tealistic allernatives 1o synthetic fibre
composites, since the former fibres possess many
Mipaiely recognitions, such as low density, high specific
S Jow cost, biodegradability, senewability, good

S id acouic insulating properties [1-5).
T oy commonly used plant  fibres  for . polymer
W ae visal, jute, banana, flax, coir, ramie, kenaf,

. agle, -
Ve main objective of this work s 1o contribute for a
“Wanding of the dynamic behavior of components
' Badural fibre reinforced composite materials,
B ol 7 e case of composite beams, Using natural
~’ * Wohymes based on renewable resources will allow
d m issues {0 be solved. In order 1o investigale
ﬁv ¢ of the macking sequence on the dynamic
'M"”‘”’Wﬂm. experimenta) study has been
T e tesitis ar prosented and discussed [2)

¢

MATHIIALS A1) METHODOLOGY

58 st o v i were wsed, The €ponY
i, M (K6} was sedd ws miatrix materinl, The
S e rawies with e hardener is 10;) by welght.

wWT echnology,
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4. Methodology

The banana fibres were randomly “taken from 2
bundle. Fibre length, fineness, diameter and weight were
measured, respectively. Fibres were cut with 15 mm in length.
The linear density value of the fibre was conducted by
estimating the mass per unit length, The composite preparation
process was performed in the following order using random
mixing technique by hand lay-up. - T o

The UTM machine was used for compressing of the: .
mixture, Specimens of sitable dimension of 200mm X 20{nm,-
X 3mm were cut using electric saw. for dynamic  testing.,
Utmost care - was  taken to maintain uniformity _and
homogencity of the composite Specimens . of - suitable
dimension obtained with different composition, The detailed
composition and designation of the composites are mentioned
in Table 1, F e i

B
b, Dynamic analysis test Geedmiz T e L

The dynamic analysis of cantilever beam using virtual
instrument is important in which free vibrations are induced
and measured in the beam. This vibration data issued to
identify the beam’s fundamental mode of vibration, Lab VIEW
was being used to measure or record the beam vibrations and
to analyses the natural frequency graph, Data acquisition
(DAQ) card (Dcaq-9174) was used Lo acquire the data and was
displayed in the Lab VIEW front panel based on the block
diagram, The objective of dynamic unalysis is to determine
structure response using Lab VIEW and interpret those results
to analyses the siructure. The Fast Fourier Transform (FFT)
and the power spectrum are powerful tools for analyzing and
measuring signals from plug-in data acquisition  (DAQ)
devices, It cun meggure the frequency components within the
signal and original damping ratios can be calculated from the
vibration waveform obtained [4)

v, Experiment proeedure
1. Cutting of Fibres in To Desired Length
Long fibres of sisal and banana were cut in to smaller
length of 15mm, These fibres were weighed in a weighing
machine as per the required Wt % and tandomly oriented,
P'reparation of laminotes (Hand loy-up)
Rundomly oriented fibres were mixed thoroughly over a period
of 15min and luter were mixed with epoxy resin and hardener.
The composite preparation process was performed in
the following order using random mixing technique by hand
luy-up. First, the Epoxy-L12 resin and the K6 hardener were
mixed in the ratie of10:1 by weight us recommended, One half
ol resin won pluoced inside the mixing chumber and the fibres
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- pffect of };;flljow and Isothermal Aging Temperature on Sn-Pb
and Pb-free Solder/Substrate Interfacial Regions
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b - In the present work, effect of reflow and isothermal agi

b ageruit o0 interfacial reactions between Sn-37Pb am}i\ mgiﬁgf
i bt ® on copper (Cu) substrates was investigated, Both
E s e as-reflowed on Cu. substrates at 230°C for 15mins
e N riCu regions were aged isothermally a1 100°C for
£ 2AhOVS: As-reflowed Sn-Pb solder/Cu subsirate interfacial region
bied continuous and layered type of IMC at the interface and this
i morphology changed 10 scallop type as isothermally aged. As-
E loved Sn-Ag-Cu solder/Cu samples, showed continuous and
[ CusSns and AgaSn IMCs at the interface. However, in
o isothermally aged condition, plate shaped CueSns and flower
et ApSH mqs were. found inside the solder matrix.
" ccomits electron _microscopic study revealed that, thickness of
st IMC was higher in reflowed Sn-Pb /Cu region than So—Ag-
region. However, CusSn IMC was not found at the interface of

‘ Yot ,oucr{Cu systems.

Em Terms+ Solder Joint, Reflow, Micro-structures, IMC layer,
Jsobermal aging.
oo 1. INTRODUCTION
 (yoldering is a low temperature metallurgical joining method
N sing 2 filler metal known as solder alloy to hold the parts
1o be joined together [1]. The reliability of solder joints is
-~ peatly influenced by the interfacial reaction between the
- qolder and substrate because, during reflow when liquid solder
| pact with the substrate, the intermetallic compounds (IMCs)
owal the ‘nterface between solder/substrate [2). These IMCs
povide 4 strong bond to the solder joints. The formation of a
| hin JMC layer is vital for good bond ability, while excessive
 fmation weakens | the * solder “joints [3). However, in
roelectronic industry. especially in flip chip packaging
\ pocess, package undergoes repeated reflow process, due 10
 Which intermetallic compounds (IMCs) grows rapidly at the
hstrate interface, Like reflow, (hermal aging of solder
 Jomts under service conditions greatly vary the growth of IMCs
* 1ha can strongly influence the life of the soldered joints [4].
¢ However, Investigations on an effect of effect of reflow and
iemal ageing on solder joints are scant.
pseat work i lo inyestigate . the effect of reflow
nal aging temperature. on evolution of microstructur®
L Sn=37Ph and Sn-3Ag-0,5Cu (SAC) solder and

Magrlals used  the experiments..
subsirate material used in the current research are

din Table

The objectives of

TABLE I Alloys and subsirate used
Alloys Substrale
Sn-37Pb and Sn-3Ag-0.5Cu C 01252 Emm
Reflow temperature_and Time __230°C. 1 Sminutes
Aged tempenture and Time 100 °C, 1440minutes
Copper substrate was chosen for the following rcasons
« Excellent heat conductivity and electrical conductivity
« Good corrosion resistance and biofouling resistance
o High thermal, clectrical condugctivity and melting point
« Non-magnetic, and corrosion resistant s
The procured high purity Cu substrates (99.9%) were pol ished
using emery papers of different grade numbers (P200, P300,
P500, P1000 and P2000) to get a mirror finish. The polishing
was essential for adhering of solder alloy on Cu substrate.

Spherical solder balls (weighing approximately 0.08gm) were
prepared using an electronic solder gun from commercially
available Sn-37Pb and Sn-3Ag-0.5Cu solder alloy wires
{0.7mm thick). ;

Spherical balls of both the solder alloys were kept on the Cu
substrate (Fig 1a) and the solder/ substrate system was kept
inside the oven after coating substrate surface with RMA flux
(223, Lot 273-11-1). The chamber was heated to a reflowed
temperature (above the liquidus of solder ailoy) of 230°C for
15 minutes. The reflowed solder/substrate = sysiem Wwas
removed from the oven and air cooled. Figure 1b shows SAC
solder reflowed on Cu substrate. .

Both Pb.and Pb free solders reflowed on Cu substrate were
further subjected to oging. Samples were aged isothermally at
temperature of 100°C for 24hours (1440minutes). Figure Ic
shows isothermaily aged SAC solder bonded to Cu substrate.

s ] Bl © A B
Fig 1: (a) Sn—Ag~Cu salder ball on Cu substrate (b) after
reflowed on Cu (¢) isothermally aged sample.

B, Interfacial study

For solder/substrate interfacial stdy, solder drops bonded to
the substrate after reflow and aged were sectioned (as shown in
Fig 2) along the axis using low speed precision cutter (Isomet
jow speed saw) and polished using SiC papers of different grit
gizes, The final polishing was carried out on rolating velvet
disc in which aluminium chloride powder was sprinkled with
small amount of water and then etched with 3% Nital
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Thermal Emmerface Matemials (TIMs) play akey sole in
ﬁ””‘m*‘mb}mﬁy"
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condtions (4-3), Siandardized test methodologies  are
mandatory because the user has the right to a fair comparison
between various TIMs from various vendors ‘

1. WORKING METHODOLOGY

Fig 1. Experimental Setup ‘
The apperatus comprise of three slabs of different
materials of same thickness clamped on both sides using bolls

Thermocouples are fitted at the interface of the plates at

. different points s lo oblain average lemperature for each

surface, Heat conducted through the composite wall is taken
away by circulating water on the outside of the wall whose
rate of flow and an increase in temperature can be recorded.

First start the main switch, then by adjusting the dimmer
knob give heat input to heater. Take the readings of all
thermocouples afier attaining the steady state, Make the
dimmer knob 10 ‘zero’ position and then the main switch off.
Repeat the procedure for different heat input,

11l RESULTS AND DISCUSSION
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ABSTRACT

Every individual in the world are born with certain personal
ethics and inherit professional ethics from the outside world.
But it is up to every human being as to how they inculcate the
knowledge and learn from the experiences in their lifespan.
Apart from personal ethics, Professional ethics are equally
important as far as todays social life is concerned. It was
disappointing to realize that many people lack good
professional ethics and there have been attempts made to
eliminate the indiscipline that results from it. Hence, we have
tried to use one of the many theoretically successful methods
to curb this problem. As professional ethics can only be
inculcated through practice, starting at an early stage would
help inculcate more professional ethics in an individual. Since
engineering is one of the professional courses, beginning at
the college level would result in a well defined individual by
the time he/she graduates.

This study basically concentrates on the use of Yoga and
meditation that will help an individual clear his mind and
understand the various principles they ought to follow in their
professional life. Since this is a study on whether yoga would
help develop professional ethics, we have used simple
meditation techniques which include breathing exercises and
postures(asanas) for relieving the agitated minds of entry
level engineers.

Keywords: yoga, professional ethics.

Amogh H Kashyap'

'Dept. of ECE, BMSCE, Bangalore, India
'amogh.amogha@gmail.com

INTRODUCTION

As observed in everyday life,[3] a person’s character and
mindset is always judged based on the moral, humanitarian
and personal ethics he/she follows. Moreover, if the person is
subject to being educated or working in a professional
institution, he/she is also judged based on the professional
ethics of that person. Not moving away from the subject,
professional ethics of a student is bound to be set right if the
student is to live a life without the regret of not following
self-conscience.

It is also noticed that students in today’s world are greatly
affected by the mixed cultures and practices followed by their
colleagues and friends. And this involvement has equal
number of drawbacks as the benefits of national and
international integration.

REASONS FOR LACK OF ETHICS
The reasons for lack of or weak ethics with respect to
education can be various aspects that drive the persons mind
1o execute unacceptable actions.
Few of them are ambiguous situations where a student is
forced to go against self-conscience in order to avoid
possibilities of failure.
Another reason can be the student’s personal background
which makes them habitual to maintaining and practicing bad
ethics.
Sometimes a student loses track due to improper or
insufficient value education and ends up following bad ethics
due 1o curiosity of knowing the result. Students also follow
bad professional ethics such as cheating,[1] lying, and
seeking shortcuts in obtaining their professional goals.
Not realizing that doing so makes them a prey to insufficient
qualities such as loyalty, confidentiality, honesty, fairness and
clear judgment.

SOLUTION TO THE PROBLEM

In order 1o overcome this common indiscipline in the society,
many ways have been experimented and practiced that
ultimately holds the goal of developing good professional
cthics in an individual [2].

The study done here is based on the implementation of yoga
for attempting to redirect the mindset of individuals with
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INTRODUCTION

Since ages the human mankind has invented many new technologies which will help to reduce his effort
for his daily needs. One such kind of invention is an “engine”. The internal combustion engine is an engine in
which the combustion of a fuel occurs with an oxidizer in a combustion chamber that is an integral part of the
engine. The main problem with the conventional IC engine is that they need fuel for combustion and when these
fuels are burnt there is liberation of lurge amount of pollutants. Another concern is that people tend to use gasoline
propelled vehicles even for short distance travel, although electric vehicles are available in the market for some
time but are not that very pupular because of high cost and less durability. The growing demand for fuel and the

depletion of fuel reserves have made it the need of the hour to use alternate engine system [1].

A need for unique form engine was required, to increase the travel at very cost effective way. Therefore
there was urgent requirement o come up with a substitute form of an engine which is completely eco-friendly and

casy to maintain. The electromagnetic engine can substitute as an alternative engine. It works completely on

TR

battery current, thus controlling the pollution to very large extent. It can be considered as a completely green

technology (2,3]).

Atul Kumar et.al have described that the clectromagnetic engine uses electric power to run which is
cleaner and cheaper than fossil fuels. The paper makes use of solenoids which act as magnet when electricity is
supplied to them [4].

Vishal AbasahebMasilet, al have described about the working principle of an electromagnetic engine

which is different from motor. An engine was constructed using electromagnet and permanent magnet itself asa

piston of the engine [5).
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Information and Communication Technology and its
Brunt on Learning Objectives
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to give schools ICT foundation and

cquired Owerall interest in 1CT
by numerous adminismations, The

Absgrwce: Thiis paprr digplava u conclse sypapsis of sleps 1
atlon  pllices has boen begun

in appropristian of (afarmation and correspasdence Ianov
ia fwstructive associations aud its effect on both the instructors  igsights of ventuies by diffcrent goveruments &re sopec
dies. The ting Imstructors 0 digubing For instance i United  Kingdom. the
s crestive wilization of

avd p o
deject and acknowledge ICT are likewise talked shout. The L imiisttion pending on Teuchel

for the usage of ICT and revlewtafler — n i a0ng. ) in the UK was £2.8billion, in United States,

conicvtoal fnvestigations
e m':::h;:-::hr:ﬂm far a5 aehlestng Iistrwelive o upqumption on Ke12 schools and advanced eduestion
Ciganizations wis s billion snd 54.7 billion seporately m
Kep wonds; Appraachcs to changc, Arels of change, Assessment 3009 and in hew Zealand, the legidature spends aver $ 410
Carricalem, Fucilties, ICT adoption, ICT bategration - puillioo conststently on sehipols 1CT foundation .In Ghons, the
susber of dollars 1o cutfit

. , legistature has contributed a lorge
L INTRODUCTION optional schiools with 1CT oftices. An enonious measure of
anications Technology (cT) is 8 cash hos been speat on equipment, programming, and

of  [ramework, for cxampie, PC labs, web, and seicnce asset

nlormation and comm
o cxpression  which stresscy the pant
s : - ey o fumivhed with current 'ICT offices 1 bolser

menmmlllmmmormdh sl ‘

cooumamcations, PCs and vital wndertakiog prog! i ting ond g in science (4).

mddieware, stockpiting, and varying ia framewarks,

which cncourage clicats to passage, siofe, impart, and control 1. METHODOLOGY

data. '!'hc'fw development in JCT have gotea noteworthy 3,7, Nascent Approach

hemges the twenty-first cemury. and also influencad the

foquests of present day socigl onders 1CT 18 ending up plamly Tue roddler phases of the JC:T can be siraightforwardly Joined

contmuously more vital in our everyday lives and furthermore  © {hsis approach where in the fnstructive association starts the

i1 owr ustruve framewrks. Subscquently, there is & fising  procure of clectronic gadyets and the related software’s. [n this
stage, the insiructors and more eleyated amount directory start

swerest on WSUCHVG establishments 1o wtilize ICT to educate
e sities and Jearning undorstdics 16 Lforthe 214t 1o survey the potentiul omcomes and results of Including ICT
century g cslablishment adminstration and tlve educational modul

In any case, e clomiary practices took after by (he

Numeroas techaiques can be taken afier for the utilization of
T m sdvenced education however every OI¢ of thse  Organization, for example, chalkboard educating, giving orel
srategies acc cxbgondinary as they are circumslonce based  motes o the underiudics and the ssscssment of the specific
and are specdlically for that arganizstion. A soed oyt substance still continues as before Foundatlon sssocistion
structre can be created W peroiit organi zations o think about gives diserete cias 1o cach subjeet, Leumer’s eniramse (0
themsclves their  upprovement i diffent zones. A inovaticn s theough individual teacher. An cducationst
Soundation may get ilsclf more in oue region of the network  Progrm that expands U fundamenta] abilites and altention
while being loss requied in different zones @) This e employments of ICT helps dovelopment 10 the
ebuilding  procedurc  requires successful recepuon of following methodelogy.
advances into exssting condition keeping in mind the end goil 33 panleing
. 10 furmsh learnens with information of panticular branches of - AppiyinE
knowicdge, 1o elevate s gnificant Jearning and 10 upyrade This approsch i conneeted with sn establishment in which

bodologres we serted TR comprcheavion of the commitment of ICT 1o learung has

created In (his shig2 heads and indmetion staff untize 1CT for
administrston and 10 the cducational programs. Instructors 1
a great extent cornand the Jearning condition. For instance,

proficient  etfickncy (3] The met
begmnmng Kom “rising” approach as the dispatch of selection
will the “changng’ spprosch as a0 ohyective without bounds of

Traunug
1 catar sddrectes pight be supplemented with ICT, for
erample, Power Polnt present aions' aid word-handied band-
Page 12
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PERFORMANCE CHARACTERISTICS OF HONGE
OIL, SADINEFISH OIL BLEND WITH DIESEL

Kiran € H** and Ganesh D B?

*Corresponding Author: Kiran C H, 2 ckm.krn06@gmail.com

Energy conservation is important for most of the developing countries, including rest of the
world. The rapid depletion in world petroleum reserves and uncertainty in petroleum supply due
to political and economic reasons, as well as the sharp escalations in the petroleum prices
have stimulated the search for alternatives to petroleum fuels. The situation is very grave in
developing countries like India which imports 705 of the required fuel, spending 30% of her total
foreign exchange earnings on oil imports. Petroleum fuels are being consumed by agricuftura
and transport sector for which diesel engine happens to be the prime mover. For the developing
countries of the world, fuels of bio-origin can provide a feasible solution of the crises. The fuels
of bic-origin may be alcohol, vegetable oils, biomass and biegas. Some of these fuels can be
used directly while others need to be formulated to bring the relevant properties close to
conventional fuels. The power used in the agricultural and transportation sector is essentially
based on diesel fuels and it is therefore, essential that allernatives to diesel fuels be developed.
Non-edible oils have capability to solve this problem because they are renewable and lead to
reduction in environmental poliution. The direct use of non-edible oils as a diesel engine fuelis
possible but not preferable because of their extremely higher viscosity. Transesterified non-
edible oils are promising altemative fuel for diesel engines. Studies have been carried outon the
performance and emission characteristics of Honge oil Mathyl Ester and its blends with diesel
oil are analyzed in a direct injection Cl Engine. The properties of Honge oil Methyl Ester thus
chtained are comparable with ASTM bio diesel standards.

Keywards: Biodiesel, Non-edible oils, Transestrification, Honge OIl Methyl Ester (HOME),
Sardine fish oll

INTRODUCTION by the transportation and agricultural
Diesel engine is a popular prime mover for ~ sectors. Import of petroleum praductsis a

transportation, agricultural machineryand ~ major drain on our foreign exchange
industries. Diesel fuel islargely consumed ~ sources and with growing demand in future

' Depanmeat of Mzchanical Enginzering, AIET, Moodbidri, Mangalore (DK), Kamataka, India,
3 Depatment of Mechanice] Engineering, GMIT, Davangere, Komataks, India,
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Design and development of Hybrid seed dryer with

airflow inversion and recirculation
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Abstrect
Sun drying i still zhe most common method used

.mmmﬂwm“um
subtropical countriez. Sawe of the prodiems azsocisied
with opem-air sun drying can be soved through the use of
g soler dryer who comprisc of collecwor, a drying
chamber and sometimes & Chimndy.
Dryers have been developed and used 1o dry agricuinzal
products in arder 1 mprove shalf . Mast of thess
eithar we an opeuie source of energy such &
alacrricity or a combination of solay energy and some
other form of enargy. There i spoilage of fruts and ovher
fresh fods thar could be presarved Lsmg dnmg
sechnigue: m Indi and other developing COMITIES.
germination, Regensrahon
1. Introduction

md—ﬂd-pblahnn!hddﬂ
Sorms of Sood protechion Methods known to man and fs
s a great effiect ou the quality of the dried producs. The
of the moistire costent o a level whuch allows safe storage
over an exiended penod. Drying of agncultural prodics is
an enesgy iptensive cperation. Solar energy is one of the
mest procnising renewable sources of energy which is
Sreely vailable m most of the developing Counmies
mmdsmun-mmum
of energy. Solar air hesters have been extensively used
for meeting low temperature energy requirement such as
drying of agnculnual produce space beating and air
condmening and for meeting industsial process heat
wsed since they are a better and mave epergy efficent
option availabie today Seed with Jowes mistue content
and higher perunation ate feich higher market price. To
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for good seed germination.

To avoid dehumidified air Joss 1o the environment during
forced circulation air drying. closed cisculation. dryers
have also been reported developing a dryer for thin-layes
dryicg of long-grin rice and medium-grain rice from
imtal moistwe coutent of 196 % ad 175 %

respectively.
The most importas advantage of the solar dryers is that
they work on renewable energy and are pollution fee.
Also, solar dryers can be easily construcied from local
materials. B is successfully proved bow solar dryer
technology kmdmn:hnknduﬁmml
m::wlﬂamabkdﬂ-‘w-
3. Solar and Electrical Drying

The principle fhat lies berwesn the dasign of solar
and electrical dryer is that in drying relative and absoluse
humidity ae of great imporunce. Air cm ke wp
meisture, but oaly up 1o a limit. This liout is absolse
(maxim) humidity, and it 15 temperature dependent.
When air passes over a moist food it will take up moisture
ol it is virmally fully sanurated, that is usti absohse
‘bummidiy has been reachad. But. the capacity of the air for
taking up the moisture is dependent on ity temmperatura.
humidiy and hence Lasger uptake of moistuse. If air is
warmed. the amount of moisture in it remains the 1ame,
e he relative bumidicy falls and the air is tharefore
enabled 1o take up more moishye fom is suroundmyg.
To produce a high-qualiry product ecenomically, it must
be dried fast, but without using excessive hest, which
could cause product degradarion. Drying time can be
shortenad by two man procedures. Ona is to raise the
mwuhhuﬁmmhw
vaporized, while at the same tme the bumid air ®
constandly being removed The second is to treat the
prodict 10 be dried so that the moistare barners, such as
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Microstructure and mechanical 2 hex
properties of Inconel-625 welded joint AT
developed through microwave hybrid Sence

heating
Ravindra Ishwar Badiger', S Narendranath' and M S Srinath?

Abstract
Application of microwave energy for processing of bulk metals 15 effectively vtilized to join Inconek-625 plates through

hybrid heating technique using Inconel-625 powder as an interface filor material, Post welding characterization of micro-
wave developed joints through X-ray difiraction shows the develapment of carbides of niobium and chromium as well as
intermetallic phases along with the primary y-phase face-centered cubic matrix, Microstructural examination reveals the
formation of Laves phase along the grain boundaries in the fusion zone. Microwave-induced joints exhibit average micro-
hardness of 245 = 20HV and 0.7% porosity in the fusion zonc. Average ultimate tensile strength and flexural strengthof
the developed joints were estimated at 375 and 377 MPa respectively. Average impact toughness of microwave-induced

joints is observed to be 18).
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Introduction

Inconel-625 is a solid solution nickel-based super alloy
strengthened by the addition of chromium, molybde-
oum, niobum and carbon. Because of its supcrior

& properties it plays a crucial role in development of stra-

tegic industrics where the use of super alloys is obliga-
tory The wlloy finds wide applications in gas turbincs,
aircraft engines, marine industries and chemical power
plants duc to its superior properties in terms of
strengtk, corrosion resistance and creep resistance at
high temperatuzes.” The alloy is alse prominently
known for its unique combination of yield strength,
tensile strength, l‘nnfue strength, creep strength and
excelient weldability.

Fabricauon of nickel-based super alloy components
generally involves two approaches: first, they can be
made as an inicgrated casting, and second, the parts
can be joined to form the final assembly. Components
made from nickel-based super alloy when cxpased 1o
harsh operating environments such as high terpera-
ture, oxidizing and reducing conditions for longer pen-
0ds give risc 10 cracks thal propagate through the
surface irregularities and cause failure of the parts.
Consequzatly, as nickel-based super alloy is vary costly,

it 13 often advantageous to repair the damaged parts
rather than to replace them with 2 new one.

Joining of nickel-bascd super alloys over the years is
primanly being carried out by means of gas tungsten
arc welding, clectron beam welding, laser beam weld-
irg, explosion welding, plasma arc welding and friction
stir welding."** Conventional fusion welding processes
arc easily available and more fexible among the exist-
ing welding technigues Cor joining nickel-based alloys.
Although these processes are popular, the extreme heat
gencrated through these processes, formation of hot
cracks, segregation of Nb and Mo rich phase result in
formation of Laves phase and significant change in
mucrostructures of both heat-affected zone and weld
zone that lead to inferior mechanical propeities and
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