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Editorial

Event
AGM of IIW-India, Mumbai Branch

Dear Reader,
General election for the 16th parliamentary session has
provided a new situation where we can definitely expect
to have a stable government. We may therefore, hope
to have better economic growth which has become
a dire necessity for the country. We can expect more
investment in infrastructure and the spin off benefits to
the welding sector. It may take some time but at least the
ray of hope is visible.

The 41st Annual General Meeting of Mumbai Branch
was held on 3rd of May, 2014 at Hotel Oasis, SionPanvel highway, Mumbai.
Mr. A.K. Joseph, Chairman of the Mumbai Branch,
welcomed the members. He briefly reviewed the
programmes conducted by the branch during the last
year. Some of the significant programmes organized by
the branch were:

Metal cored tubular welding wire in which the flux has
been replaced by metal powders and deoxidizers
offers the unique benefits of both flux cored wire and
a covered electrode. By altering the composition of the
metal powders in the core, manufacturers can formulate
metal cored wires to meet a variety of applications. It
provides various other benefits. The lead article explains
some of the basics of metal cored electrode. When arc
welding and/or cutting with an open arc, operators and
any nearby personnel may get affected when viewing
the arc. They all need to wear protective spectacles and
other safety means. They also need to protect themselves
from impact hazards. The education section refreshes
the knowledge on essential safety steps one needs to
take while welding or near a welding arena. The article
in the technical section provides a general discussion on
flux-cored welding. It explains the differences between
self-shielded and gas shielded flux cored welding wire.
The application areas are also outlined together with the
welding characteristics. Hunger for cleaner energy is
growing all over the world. One of the cleanest energy
sources is nuclear energy. A nuclear reactor produces
and controls the release of energy from splitting the
atoms of uranium. The energy so released is converted
into electrical energy. Currently, approximately 17% of
electricity worldwide is produced by nuclear power plants.
India, on the other hand, produces only about 5% of the
electricity from nuclear power. The review section gives
some idea how nuclear power is generated. To make
you relax a crossword with clues (all related to welding)
has been created. We hope you enjoy the new item.

1. Technical lecture for Engineering Colleges - a three
day course on “Welding Technology”. Over 55
students from 3rd and 4th year Mechanical Engineering
attended the course.
2. Industry Meet - a networking event was organized
with the Industrial Corporate Members to understand
their expectations from IIW-I. Seventy four members
attended the ICM meet.
3. One day Annual Welding Seminar - with theme of
“Welding Today & Tomorrow” was attended by around
175 delegates. Chief Guest Shri A. K. Jain of ONGC
emphasised the role of welding in controlling the oil
sector and in turn, the economy of nation. Shri N.
Kalyan, M.D, Elca Group of Laboratories, delivered
the G.L. Goswami memorial lecture. He stressed
on quality products and services, and the necessity
of appropriate control on Design, Manufacturing,
Inspection, Testing and Certification.
4. One day refresher courses - two refresher courses
were conducted on Welding Technology; one at Don
Bosco Maritime Academy, and the second at Tarapur
Industrial Manufacturers’ Association. A total of 65
delegates attended the courses.
5. Competition for the best Welding Engineer and best
Welder awards - ten candidates appeared for the
test.
A new Managing Committee was formed with Mr.
G.A.Soman as the Chairman of the Branch for the year
2014-15. The other members are:
Vice-Chairmen : Mr.D.V. Kulkarni and Mr. Kamal Shah.
Hony. Secretary : Mr. N.Kanagasabai
Jt. Secretary : Mr. Avinash Abnave
Hony. Treasurer : Mr. Suresh Agrawal

We have received good feedbacks of the previous issue.
Please keep giving us feedbacks to help us improve
further.

The other elected members are:
M/s R.D.Joshi, Prem Nautiyal, Jatin Bhansali, Neeraj
Tiwary, Krisnan Sivaraman, Kartik Iyer, R.D.Kamothi,
Avinash Harde and Dr. M.Samant.
Forty seven members attended the meeting.

Dr.S.Bhattacharya
Editor
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Lead Article
Metal Cored Electrode Basics
This tubular welding wire in which the flux has been replaced by metal powders and deoxidizers offers the
unique benefits of both a solid and a flux cored wire. By altering the composition of the metal powders in the
core, manufacturers can formulate metal cored wires to meet a variety of applications. It has reduced smoke
and fumes compared to flux cored wire and handles rust and mill scale well
or more (the balance is typically CO2) to obtain spray
transfer, where flux cored electrodes can use less
expensive 100% CO2.

INTRODUCTION
Metal cored wire, technically called a tubular
electrode, is one in which the flux has been replaced
by metal powders and deoxidizers to deposit weld
metal at very high rates in steel plates. The welding
process is almost spatter free and low in slag. Smoke
is also low and slag removal between runs is unnecessary. It combines the best properties of a solid
wire and a flux cored wire.

Metal cored wire operates in all GMAW transfer
modes, including short circuit, spray transfer and
pulsed spray transfer. Because metal cored wire
becomes more cost attractive at higher amperages,
it is not necessarily a substitute for solid wire in an
application requiring short circuit transfer (i.e., less
than 200 A). One exception is when savings can be
realized by improving the quality of the weld bead. In
the spray transfer mode, however, metal cored wire
offers benefits over solid wire.

The key benefits of metal cored wire include:
• High deposition rates and travel speeds
• Minimal slag and low spatter
• Little to no postweld and interpass cleaning

MELT-OFF CHARACTERISTICS
The entire cross section of a solid wire carries the
welding current, and the molten droplets are rather
large in comparison. With a metal cored wire, the
current concentrates on the sheath, with the metal
powders inside being less conductive due to their
granular nature. Focusing current on the wire’s outer
diameter creates a broader, bowl-shaped arc cone. It
also creates fine molten droplets and a less turbulent
weld pool.

• Excellent sidewall fusion and root penetration
• Ability to bridge uneven fit-up without meltthrough
• Ability to weld thin materials without melt-through
• Typically able to use the next larger electrode
diameter compared to solid wire
• Specialized alloys available for a variety of
applications

Examining weld bead profiles (Fig. 1), solid wire
tends to have a “deep finger” of penetration in the
middle of the bead and shallow toes. Metal cored’s
spray transfer pattern provides sidewall fusion while
maintaining good penetration. This pattern bridges
root openings and helps eliminate incomplete fusion.
If an operator doesn’t point the arc directly at the
joint, or if parts in an automated application have
less than optimal fit up, metal cored wire might be
able to compensate. Its broader, more tolerant arc
could still catch the toe of the joint and provide an
acceptable weld.

• Weld out-of-position with pulsed spray or short
circuit transfer
• Low diffusible hydrogen levels, typically less than
4 ml/100 g of deposited weld metal, meets ABS,
DNV, API, Lloyds, ANSI/AWS D1.1 and other
standards
• Reduced smoke and fumes
• Handles rust and mill scale well
Like solid wires in GMAW process, metal cored wires
require a shielding gas with an argon content of 75%

*Steve Barhorst is Tubular Wire Marketing Manager, ITW Hobart Brothers, USA
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leg is required, the travel speed can be increased by
about 30%. In fact, you have to boost travel speed
to avoid over welding. Since metal cored wire often
permits the use of the next larger diameter wire,
greater deposition rates and travel speed can result
if the application permits. Alternatively, companies
often standardize on a single metal cored wire
diameter to cover a broad range of metal thicknesses
(e.g., weld 1.6 mm to 9.5 mm with a 1.2 mm wire).
This can eliminate wire size change-over time and
lower inventory costs.

NUGGET PROFILE
Cross Sections
Metal Cored
Wire

Solid
Wire

HIGH DEPOSITION, MINIMAL SLAG
Metal cored wire has a typical deposition efficiency
of 96%, which means for every 1 kg of metal cored
wire on the spool, you lose 2% of weight to metal
vapor (smoke) and 2% to spatter, depositing a total
of 0.96 kg of weld metal. Typically, a solid wire loses
3% each to vapor and spatter, while a flux cored
wire loses about 15% of its original weight, mostly
as slag.

Fig.1 Cross section comparison shows the deep
“finger” of penetration with a solid welding wire.
Metal cored wire can weld thin materials without meltthrough as it lacks the deep finger of penetration.
Also, obtaining spray transfer requires less amperage
with metal cored wire. On thinner metals (3.2 mm or
less), you may be able to switch from short circuit to
spray transfer with metal cored wire to improve travel
speeds, bead appearance and bead quality.

An advantage of metal cored wire is its low spatter
and minimal slag. Except for a few silicon islands
that float to the top, there is no slag covering with
metal cored wire. Multiple-pass welds can be made
with minimal, and sometimes with no cleaning
between passes. This can provide time savings for
semiautomatic, automatic and robotic applications.

For the same amperage and wire diameter, metal
cored wire uses higher wire feed speeds than solid
wire (Fig. 2). Deposition rates for metal cored wires
continue to rise as amperage increases.

ALLOYS FOR ALL OCCASIONS
By altering the composition of the metal powders in
the core, manufacturers can formulate metal cored
wires to meet a variety of applications. Carbon
steel metal cored wires include those for mild steel,
weathering steel and galvanized steel. Low-alloy
metal cored wires are formulated for specific metal
types such as nickel, chrome-moly, medium alloy,
high-strength low-alloy, high-strength quenchedand-tempered (HSQT) steels and T1-type steels.

METAL CORED vs. SOLID WIRE

350

350

566

460

Amps.

Amps.

Wire Feed Speed

6.75 kgs./hr.
Deposition

Wire Feed Speed

1.15 mm Diameter

6 kgs./hr.
Deposition

All major industries (automotive, truck, motorcycle,
shipbuilding, infrastructure construction, offshore oil,
heavy equipment, heavy plate fabrication, appliance,
power utility and rail car) have used metal cored
wires in their metal fabrication.

Fig.2 Given the same amperage and wire diameter,
a metal cored welding wire will have a higher wire
feed speed.
What this means is when a fillet weld with a 4.75 mm

...contd. on Page 6
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Education
Eye and Face Protection*
When selecting equipment for eye and face protection, keep in mind that all such equipment shall comply
with ANSI/ISEA Z87.1, Occupational and Educational Personal Eye and Face Protection Devices
viewing of the arc without filter protection and to
protect viewers from sparks and chipped slag.

WELDING AND CUTTING WITH OPEN ARC
Welding helmets with filter lenses are intended to
protect users from arc rays and from weld sparks
and spatter that impinge directly against the helmet.
To protect the user from impact hazards when the
welding helmet may be raised during use, spectacles
with lateral protection or goggles should also be
worn. The spectacles or goggles may have either
clear or filtered lenses, depending upon the amount
of exposure to adjacent welding or cutting radiation.
Others in the immediate welding area should wear
similar eye protection. Welding helmets will not protect
against the severe impact of fragmenting grinding
wheels, abrasive discs, or explosive devices.

EYE AND FACE PROTECTION
Filter Lenses
Filter lenses shall be in accordance with ANSI/ISEA
Z87.1, and the shade shall be selected in accordance
with AWS F2.2, Lens Shade Selector. Filter lenses
should be free from any flaws that may distract, block,
or otherwise impair vision. People with special eye
conditions should consult their physician for specific
information on protective equipment.
Material Properties
Helmet and hand shield bodies are to be made of
material that is thermally and electrically insulating,
noncombustible or self-extinguishing, and opaque to
visible, ultraviolet, and infrared radiation. They also
must comply with the requirements of ANSI/ISEA
Z87.1. Welding helmets, hand shields, and goggles
that comply with ANSI/ISEA Z87.1 are limited in
combustibility.

OXYFUEL GAS WELDING AND CUTTING AND
SUBMERGED ARC WELDING
Welding goggles, or welding helmet or welding face
shield over spectacles or goggles shall be worn during
all oxyfuel gas welding and cutting, and submerged
arc welding operations. It is recommended that such
eye protection offer lateral (side) coverage.

Area of Protection
When there is a possibility of hazardous exposure,
helmets and hand shields shall protect the face,
forehead, neck, and ears to a vertical line in back
of the ears, from direct radiant energy from the arc,
and from direct weld spatter. Some low-current
processes, such as with micro plasma arcs, may
not present a hazardous radiation exposure, but
may have a spatter exposure. Therefore, operators
should be provided with safety glasses even if there
is no radiation hazard.

RESISTANCE WELDING AND BRAZING
Operators of resistance welding or brazing equipment
and their helpers are to wear welding goggles, or
welding helmet or welding face shield over spectacles
or goggles for eye and face protection.
LARGE AREA VIEWING
If there is a large area viewing, such as for training,
demonstrations, shows, and certain automatic
welding operations, it is permissible to use a large
filter window or curtain in lieu of eye and face
protection. The radiation transmission of the window
or curtain material shall be equivalent to that in ANSI/
ISEA Z87.1 for shade number appropriate to the
welding or cutting operation. Additionally, suitable
arrangements shall be provided to prevent direct

Effect of Materials on Skin
Materials in contact with the body shall not readily
irritate or discolor the skin.

*Excerpted from ANSI Z49.1: 2012, Safety in Welding, Cutting, and Allied Processes published as Data
Sheet No. 345 in Welding Journal, Vol. 93, No. 1, January 2014
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Goggle Ventilation
Goggles are to be vented to deter fogging of the
lenses in accordance with ANSI Z87.1.

...contd. from Page 4
INCREASED PRODUCTION
Productivity increases often involve overcoming
poor fit-up or incomplete fusion. A manufacturer of
an automotive component had difficulty with a twinwire solid wire robotic system. There were problems
getting the tandem arc to make a suitable bead
around a radius.

Outer Cover Lenses
Outer lenses are to be provided to protect the filter
lens in goggles, helmets, or hand shields from welding
spatter, pitting, or scratching. Outer cover lenses
should be made of clear glass or self-extinguishing
plastic, but need not be impact resistant.

Secondly, high reject rates, mostly from incomplete
penetration and missed joints, limited this workstation
to a low output. Slowing travel speeds did not address
the radius problem or provide an adequate solution
to the parts count.

Inner Lenses or Plates
If you are using a “lift front” type of welders’ helmet,
there should be a fixed impact-resistant safety lens or
plate on the inside of the frame nearest to the eyes to
protect the welder against flying particles when the
front is lifted.

To solve the problem, the welding operation was
changed to a higher diameter metal cored wire. At
a reduced travel speed the larger diameter metal
cored wire and its broader arc cone bridged the gaps
without melt-through. Production rates increased.

Marking
Filter lenses shall bear some permanent distinctive
marking by which the manufacturer may be readily
identified. In addition, all filter lenses shall be marked
with their shade number and in accordance with the
requirements of ANSI Z87.1.

ECONOMICS
Despite the success stories, some people cannot
bring themselves to buy “more expensive” filler
metals. There is no catch to switching to metal
cored wire. It makes economic sense in the right
applications. However, metal cored electrodes do
cost more than solid wires and about the same as flux
cored wires. Labor accounts for 85% of welding costs
(power accounts for the remainder). Any significant
productivity increase created by metal cored wire
outweighs an increase in consumable costs.

Radiation Transmittance Properties
All filter lenses are to meet the “Ultraviolet, Luminous
and Infrared Transmittance” requirements of ANSI
Z87.1.
MAINTENANCE
Helmets, hand shields, and goggles shall be well
maintained, and should not be transferred from one
employee to another without being cleaned. Refer to
the manufacturer’s instructions to learn the methods
of cleaning these items.

For the right application, metal cored welding wire
paired with an inverter power source can typically
save ` 150 to ` 250 for every kilogram of weld metal
deposited. In fact, production rates can double for
many applications currently using another welding
process or wire type. Applications that make good
candidates for metal cored wire include single-pass
welds more than 75 mm long, flat and horizontal
position applications where a solid wire in the spray
transfer mode is used, many gas-shielded flux
cored and some submerged arc applications and in
multiple-pass robotic or automatic welding.

SELECTING A LENS SHADE
As a rule of thumb, start with a shade that is too dark
to see the weld zone. Then go to a lighter shade that
gives sufficient view of the weld zone without going
below the minimum. In oxyfuel gas welding, cutting,
or brazing where the torch and/or the flux produces
a high yellow light, it is desirable to use a filter lens
that absorbs the yellow or sodium line of the visible
light spectrum.
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New Product
ArcInfo
It is an entry level cloud based monitoring solution for quick analysis of welding data introduced by Kemppi
TWQM™ solution (TWQM = Total Welding Quality Management)
with a very simple user interface. Click once to get
in, click twice to see the welding data.

Kemppi Total Welding Quality Management
(TWQM™ solution) has introduced ArcInfo - The
quick way of analysing welding data. As the name
suggests ArcInfo helps in analyzing welding data
using cloud based monitoring solution.

The DataCatch and ArcInfo has compatibility with
the following machines:
•
•
•
•
•

Application:
This may be used for various activities such as
•
•
•
•

for monitoring to support teaching
add motivation to welding training
reveal the individual development targets
collect welding data easily during welding
procedure qualification tests
• record welding results during welder’s qualification
test
• get practical information about weld defects

FastMig KMS
FastMig Pulse
FastMig X
FastMig M
KempArc SYN & Pulse

System Requirements
Operation of ArcInfo requires the following software
support:
• Windows XP, Vista, 7 or 8
• Web connectivity
• USB connection

It is very easy to operate. One has just to connect
and click to collect welding data from ones machine
and stream it into the ArcInfo cloud. The steps to be
followed are:

Benefits of ArcInfo
The benefits one get using ArcInfo are many. Some
of them are:

1. Connect DataCatch to your welding machine for
welding data collection
2. Connect DataCatch to your computer for welding
data analysis
3. Connect to your account on ArcInfo cloud
service

• You get valuable data about welding current
and voltage, wire feed speed, wire feed motor
current.
• You can calculate the heat input by entering the
weld length.
• You can see if the welder has kept inside the given
value ranges.
• You can easily spot the development targets for
that individual welder.
• You can save important weld data for later use.
• You can print the data or save them in pdf or xls
files.
• You get a lot of useful material: welding defect
tables, access to Kemppi Media, arc videos etc.

DataCatch and ArcInfo:
DataCatch is a hand held device with instructive
leds. Easy to use instantly.

ArcInfo service is useful to welding industry due to
• Easy way of recording welding parameters in
welding procedure qualification tests.

Fig. 1 DataCatch
ArcInfo cloud service is a smart database system

...contd. on Page 9
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Technical
Self-Shielded vs. Gas-Shielded Flux-Cored Electrodes
This article explains the difference between self-shielded and gas shielded flux cored welding wire
system and an external shielding gas to protect
the arc from the atmosphere (Figure 2). The two
most common types of shielding gas used are
100% CO2, or a 75 - 85% argon (Ar) / balance CO2
mix. These wires are often described as “double
shielded” electrodes. Like self-shielded wires, the
core ingredients produce a slag, add the desired
alloying elements to the weld metal and affect the
welding characteristics. The FCAW-G process relies
completely on an external shielding gas around the
arc to provide the protection. In addition, the use of
shielding gas greatly improves the operator appeal
and usability of these wires.

The American Welding Society (AWS) classifies all
tubular electrodes having a flux on the inside as
“flux-cored” wires, and calls it the Flux Cored Arc
Welding (FCAW) process. All flux-cored wires have
some similar characteristics. These include forming
a protective slag over the weld, use a drag angle
technique, have the ability to weld out-of-position or
flat and horizontal only at higher deposition rates,
ability to handle contaminants on the plate, etc.
However, there are two types of flux-cored wires.
One type is self-shielded and the other type is gasshielded. These two types are often subcategorized
as the FCAW-S process (self-shielded, flux-cored)
and FCAW-G process (gas-shielded, flux-cored).

Current conductor

Like covered or stick electrodes, self-shielded, fluxcored wires rely solely on their slag system and the
gases produced from chemical reactions in the arc to
protect the molten metal from the atmosphere (see
Figure 1). The flux ingredients in the core perform
multiple functions like deoxidize and denitrify the
molten metal, forms a protective slag, which also
shapes the bead and can hold molten metal out-ofposition, adds alloying elements to the weld metal
to produce desired mechanical properties, and
affects welding characteristics (i.e. deep penetration
characteristics and high deposition rates).

Self-shielded
cored wire

Insulated guide
Protective
Slag

Contact tip

Solid filled
weld metal

Arc
Work
Molten weld metal

Fig. 1: FCAW-S Process
Cored wire
electrode

One can think of the FCAW-S process as a
productivity extension of SMAW welding, providing
much higher deposition rate with semi-automatic
process for almost all the applications where SMAW
electrodes are used. FCAW-S process are very
popular for outdoor welding, as there is no need for
an external shielding gas.

Shielding gas
IN

Current conductor

Protective
Arc
Slag
Solid filled
weld metal

Wire guide and
contact tip
Gas nozzle
Shielding gas
Work

Operationally, most self-shielded wire types run
on DC- polarity. They have a globular arc transfer,
ranging from fine droplets to large droplets of metal.
While some have very smooth arc characteristics,
most tend to have a little harsher arc and more
spatter than FCAW-G electrodes.

Molten weld metal

Fig. 2: FCAW-G Process
The recommended polarity is DC+ for all types
of wires. They are generally preferred for shop
(i.e. inside) welding, as they have smoother arc
characteristics. Without a shielding gas porosity will
result if welded outside.

By comparison, FCAW-G wires use both a slag
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Crossword
CROSSWORD
B

1,A
2

K.
L.
M.
N.

3

C

D

Small holes (4)
A sharp cut (5)
A drawn metal (4)
Measures the resistance to growing a crack (4)

E

solution on Page 11

5

4,F

G

...contd. from Page 7
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• Easy and cost-effective way of parameter
monitoring in critical welding jobs.
• Easy way of making WPS related random
checks.
• Helps to collect factual data for welding cost
calculations
• Indicates wire feeding

8
9

J

10

K

L
M

11
13

N

It is also useful to Universities, training schools and
centres

12
14

•
•
•
•

Adds motivation in welding training.
Illustrative way of teaching welding techniques.
Allows individually targeted development plans.
Provides an easy access to illustrative support
material: pictures, videos, tips to avoid welding
defects, latest news about welding, etc.
• Easiness of getting factual data from welding tests
makes ArcInfo an invaluable tool for research
communities developing welding programs and
processes.

All the words are related to welding only
Across
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

A temporary weld support (4)
The ladies are more prone to it (7)
A portion (5)
Neither the weld nor the base metal (3)
High intensity light beam (5)
High intensity electron beam welding (2)
Current passes through it (9)
A measure of magnetic phase (2)
Not a filler  wire yet it goes into weld metal (6)
A car will not start without it (8)
You can not weld without doing it (3)
The origin (4) // Plants too have this (4)
It enlightens (5)
Giving way (5)

Conclusions
• Quick and easy welding data collection “Connect
and click”.
• Easily understandable data analysis.
• Everything is in the Web – No need for local
updates.
• Self-instructive user interfaces: instantly ready for
use.
• Excellent for workshops, schools, training centres
and universities.Contents of the ArcInfo package
are
• DataCatch device for data collection and transfer
• SD memory card that contains the DataCatch
application and driver files along with the offline
help
• USB cable for connecting to a PC
• Quick Guide that helps you get started with
ArcInfo.

Down
A.
B.
C.
D.
E.
F.
G.
H.
I
J.

The maximum strength of a material (7)
Abbreviated to control air temperature (2)
Still the predominant process of welding in India (4)
Between faces (9)
Going deeper (11)
The energy you give while welding (9)
A combustible gas (9)
Car or welding both generate it (4)
Bulged at the centre (6)
Weld bead without weaving (8)
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Review
Nuclear Power Generation
Hunger for cleaner energy is growing with the
development of a nations. So is the case with India.
One of the cleanest energy source is nuclear energy.
A nuclear reactor produces and controls the release
of energy from splitting the atoms of uranium. The
energy so released is converted into electrical
energy by various different designs of reactors which
are accordingly named. Uranium-fuelled nuclear
power is a clean and efficient way of boiling water
to make steam which drives turbine generators.
Except for the reactor itself, a nuclear power station
works like most coal or gas-fired power stations.
Currently, approximately 17% of electricity worldwide
is produced by nuclear power plants, but in some
countries, like France, over 75% of their electricity
is produced by nuclear power. India, on the other
hand, produces only about 5% of the electricity from
nuclear power.
The world’s first prehistoric nuclear reactors
operated naturally in a uranium deposit about two
billion years ago in what is now Gabon. The energy
was not harnessed, since these were in rich uranium
ore bodies in the Earth’s crust and moderated by
percolating rainwater. There are over 450 moderated
nuclear power reactors operating today in the world.
Generation of nuclear energy
Nuclear power produces electricity by using the
energy created by controlled nuclear reactions.
Following are the ways nuclear energy can be
generated.
Nuclear Fission
The most commonly used nuclear reaction for power
generation is nuclear fission. Nuclear fission is the
splitting of an atom’s nucleus into parts by capturing
a neutron. Nuclear fission produces heat. This large
amounts of energy released can be utilized for
power generation. Fission produces neutrons which
can then be captured by other atoms to continue the
reaction (chain reaction) with more neutrons being
produce at each step. When a reaction reaches
critical mass, the reaction becomes self-sustaining.
To prevent uncontrolled reaction to occur, control rods

that absorb the extra neutrons are interspersed with
the fuel rods. Uranium-235 is the most commonly
used fuel for fission. Nuclear fission can produce 200
MeV of energy.
Nuclear Fusion
Nuclear fusion is another method to produce
nuclear energy. Two light elements, like tritium and
deuterium, are forced to fuse and form helium and
a neutron. This is the same reaction that fuels the
sun and produces the light and heat. Unlike fission,
fusion produces less energy (~18 MeV), but the
components are more abundant and cheaper than
uranium. This method is yet to mature.
Radioactive Decay
Radioactive Decay occurs when an unstable nucleus
losses a particle and electromagnetic radiation.
While radioactive decay has been utilized for deepspace probes (using plutonium-238 pellets), it does
not create the amount of energy that fission or fusion
does and therefore it has limited potential for large
power-producing facilities.
Electricity from nuclear energy
Nuclear fission produces heat, and this heat is used
to heat water and make steam. The steam powers
turbines which turn generators to produce electricity.
The difference between coal- or diesel-powered
plants from the nuclear is that the nuclear does
not produce greenhouse gases like the burning of
fossil fuels. It does produce spent nuclear fuel that is
radioactive, and this has disposal problems.
The unit within which the nuclear reaction takes place
is known as nuclear reactor. The two main types of
reactors in use today are the pressurized (PWR)
and boiling water (BWR) reactors. In the pressurized
water reactor the water is heated by the nuclear
reactions, but because the water is pressurized, it
does not boil. The water in the reactor heats the water
in the steam generator side, but it is on a different
loop so they do not mix. In the boiling water reactor,
the water comes to a boil due to the heat produced
by nuclear fusion. The water from the reactor powers
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the turbine. In both systems, the water is reused.
Several hundred fuel assemblies containing
thousands of small pellets of ceramic uranium
oxide fuel make up the core of a reactor. A pellet
contains approximately 3% U-235 that is encased
in a ceramic matrix. For a reactor with an output
of 1000 megawatts (MWe), the core would contain
about 75 tonnes of enriched uranium. Nuclear power
plants use pellets to fuel the plants. In the reactor
core the U-235 isotope fissions or splits, producing
a lot of heat in a continuous process called a chain
reaction. The process depends on the presence of
a moderator such as water or graphite, and is fully
controlled.

To maintain efficient reactor performance, about onethird or half of the used fuel is removed every year or
two, to be replaced with fresh fuel.
Future of Nuclear Energy
The future of nuclear energy depends on safe and
efficient reactor designs. After the Fukushima, Japan,
accident big question mark has evolved on the future
of nuclear power plants. However, the advantages
offered by nuclear power often outweighs the risks.
Now the future hinges on safe operations accident
proof reactor designs.

The main design is the pressurised water reactor
(PWR) which has water in its primary cooling / heat
transfer circuit, and generates steam in a secondary
circuit. The less popular boiling water reactor (BWR)
makes steam in the primary circuit above the reactor
core, though it is still under considerable pressure.
Both types use water as both coolant and moderator
to slow neutrons.
The reactor core sits inside a steel pressure vessel,
so that water around it remains liquid even at the
operating temperature of over 320°C. Steam is
formed either above the reactor core or in separate
pressure vessels, and this drives the turbine to
produce electricity. The steam is then condensed
and the water recycled.

Fig. 1: Diagram of Pressurised Water Reactor
CROSSWORD - Solution

The pressure vessel and any steam generators are
housed in a massive containment structure with
reinforced concrete about 1.2 metres thick. This is to
protect neighbours if there is a major problem inside
the reactor, and to protect the reactor from external
assaults. A Diagram of Pressurised Water Reactor is
shown in figure 1.
Welding plays very crucial role in fabrication of
a nuclear reactor which calls for a very stringent
control of welding processes. The section of material
of construction is also very critical. The lead article
describes the requirements of selection of welding
consumables for nuclear applications.
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WELDWELL SPECIALITY PVT. LTD.
NIVEK AGENCIES
Tel.: (91) (22) 6646 2000  Website: www.weldwell.com  E-mail : sales@weldwell.com; nivek@vsnl.net
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Welding Products Company

KOBE STEEL LTD. - WELDING BUSINESS

Nickel & Nickel Alloys

Cr Mo Welding Consumables

Cut with confidence®
Inverter Welding Machines

Air Plasma Cutting machines

TASETO
A KOBE group Company

iabco unisco
UNISCO

Low alloy consumables

Duplex & Super Duplex SS

HUNTINGDON FUSION
TECHNIQUES LIMITED
Special accessories

Copper & Copper alloys

Panasonic
ideas for life

Welding Equipment

