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Event
MUMBAI BRANCH
ANNUAL WELDING SEMINAR, 2012

Dear Readers,
The GDP growth rate for the financial year 201112 has not been as expected in the beginning.
The hardest hit was industrial growth. In certain
months the growth has been as low as fraction of a
percentage. Welding industry too has not remained
unaffected. We hope that in the new financial year
the fortune rises higher.

The Annual Welding Seminar of the Mumbai branch was
held on 18th February, 2012 at the College of Engineering,
Pune. The theme of the seminar was “Advances in Welding
Materials, Automation & Quality”.
Mr. A.A. Deshpande, Chairman of the branch welcomed
the guests, delegates and invitees. The seminar was
inaugurated by Mr. C.M. Venkateshwaran, CEO, Aker
Solutions, Pune. He said that whatever be the future of the
world, investments in new technologies, manufacturing
facilities and skills development will happen in that part
of the world where large population driven markets have
developed. In this context, India and China will continue
to be more relevant in the world of the future. He touched
upon a very important aspect in welding industry i.e how
to make welding an attractive profession for engineers
and also how to ensure better collaboration between
industry and academia? He further advocated for ‘Green
Welding’, eco friendly consumables, energy efficient
process automation in welding, and increasing use of IT
in welding. He then released the Technical Souvenir.

Cu-Ni alloys find many applications in marine,
power, electrical and chemical industries. Typical
hardwares fabricated by welding are condenser and
heat exchanger components, seawater piping and
distillation. The common Cu-Ni alloys filler metals
finds extensive use in dissimilar metal welding and
cladding. The lead article covers various types of
welding processes used in welding of Cu-Ni alloys.
To maximize exploitation of deep sea oil sources
hyperduplex stainless steel has been developed.
This development has now continued to even higher
alloying levels, giving a performance close to that
of Ni - base alloys and Titanium in various critical
applications. Our attempt to bring to you the recent
scenario in this area is presented in the education
section. To counter the need for higher levels of
welder skill, many mechanical methods of weldbased control have been developed. A physical weld
bead or backing support is one alternative to allow the
welder to be certain of producing a smooth flat weld.
Various types of back supports are discussed in the
technical section. The shortage of trained welders
is a universal concern. Some positive approach
has been taken in India by a number of training
institutes and professional bodies. The attempts are
appreciated as part of review.

Dr. Anil Sahastrabuddhe, Director, College of Engineering,
Pune addressed the gathering as a Guest of Honour.
He also agreed that there should be better collaboration
between industry and academia.
Mr. Kaustubh Amte , founder of Maharogi Sewa Samiti,
Warora, Maharashtra presented the activities being
carried out in their workshop for training. He informed
that their workshop at Anandwan Ashram are fabricating
the tri-cycles and wind mills by welding by the inmates
of their Ashram. As a gesture of social obligations, the
Indian Institute of Welding arranged to donate two MIG
welding machines to them through the kind patronage of
M/s. ADOR Welding Co. and Ganesh Automation, both
from Pune.

We once again invite your comments to help us
improve your news letter. You may suggest subject
of your interest for publication which will enable us to
cover them.

The technical sessions started with the G.L. Goswami
Memorial Lecture presented by Mr. D.V. Kuklkarni, L&T
Ltd. He spoke on the “Current State of the Art in Welding
Technology”. The paper on “Procedure for welding of EN
19 Higher Thickness High Restraint Shaft with SA516
Gr.70 plate” by Mr. Manish of Praj Industries Ltd., Pune
bagged the Best Paper Award. The Poster paper on
“Good Quality of Welds”, prepared by Ms. Priyanka and
Ms. Yashodhara was declared the Best Poster paper.
Fifteen exhibitors displayed their products in the Exhibition
during the seminar.

Dr.S.Bhattacharya
Editor
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Lead Article
Joining Copper-Nickel Alloys*
Introduction
Cu-Ni alloys find many applications in marine,
power, electrical and chemical industries. Typical
hardware fabricated by welding are condenser &
heat exchanger components, seawater piping, and
distillation. The composition of common Cu-Ni alloys
and filler metals is shown in Table 1.

metal. Lead, sulfur and phosphorus are particularly
detrimental and may cause intergranular hot cracking
in highly restraint joints. It is essential that the
Alloy*
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Most alloys of Cu-Ni are solid solutions (Figure 1).
They may be work-hardened to tensile strengths
above the 410 MPa level. Typical annealed properties
are of 100-140 MPa yield strength and 275-350 MPa
tensile strength. The Cu-Nis may be used in the work
hardened condition as they are highly resistant to
stress corrosion.
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While copper and nickel are mutually soluble with
each other (Figure 1) , a number of other elements
are not soluble in the Cu-Ni alloy and may cause
cracking in the heat affected zone (HAZ) or weld
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Figure 1 - Cu-Ni Phase diagram

Table 1. Composition of Cu-Ni alloys
Composition, % maximum unless shown as a range or minimum
Other
Named
Elements

UNS Alloy
No.

Previous
Trade Names

Cu

Ni

Pb

Fe

Zn

Mn

C70400

Cu-Ni, 5%

Rem.

4.8 - 6.2

.05

1.3 - 1.7

1.0

.3 - .8

C70600

Cu-Ni, 10%

Rem.

9.0 - 11.0

.05

1.0 - 1.8

1.0

1.0

C71000

Cu-Ni, 20%

Rem.

19.0 - 23.0

.05

1.0

1.0

1.0

C71500

Cu-Ni, 30%

Rem.

29.0 - 33.0

.05

.4 - .7

1.0

1.0

C72500

Cu-Ni, Tin

Rem.

8.5 - 10.5

.05

.6

.5

.2

1.8 - 2.8 Sn

ERCuNi(a)
(C71580)

Rem.

29.0 - 32.0

.02

.4 - .75

(c)

1.0

.25 Si
.02 P
.2 - .5 Ti

ECuNi(b)
(W60715)

Rem.

29.0 - 33.0

.02

.4 - .75

(c)

1.0 - 2.5

.5 Si
.02 P
.5 Ti

(a) ANSI/AWS 5.7 (b) ANSI/AWS A5.6 (c) Total of lead, zinc, tin and all other elements not named shall not exceed
0.50%.
* Richard E. Avery, Consultant to Nickel Development Institute, Copper Development Association
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surfaces be clean and free of these contaminating
elements before heating to a high temperature such
as in annealing or welding.

and heavier sections, but the process is limited to
the flat position. For welding sheet and plate from
one side, grooved copper or Cu-Ni backing bars are
preferred.

Shielded Metal Arc Welding (SMAW)
For SMAW, the flux covered electrode ECuNi is used
with direct current electrode positive. If the arc length
is kept short, the weld pool can be controlled in all
positions with a 2.4 or 3.2 mm diameter electrode.
Long arc lengths should be avoided because of the
tendency to cause weld metal porosity. The electrodes
should be operated within the manufacturer’s
recommended current ranges. Excessive amperages
will result in weld spatter and undercut at the edge
of the weld, especially when the base metal melting
point is significantly below that of the filler.

Representative parameters used in joining Cu-Ni
alloys by GMAW spray arc are shown in Table 2.
Currents on the high side of the range are favored for
the higher conductivity, lower nickel content alloys.
Stringer beads and thin layers to minimize heat input
are usually beneficial.
Table 2. Representative Gas Metal-Arc Welding Parameters
1/16 in. ECuNi filler, direct current, reverse polarity

Weld defects are more likely to occur at arc starts
and stops. In starting the arc, the proper technique
is to strike the arc at some point in the joint so that
the metal is remelted. In completing a pass, the arc
should not be abruptly extinguished leaving a large
weld crater. One acceptable technique is to hold the
arc over the weld pool for a few moments and then
move quickly back, lifting the arc from the completed
weld.

Thickness
(inches)

Edge Preparation

Gap
(in.)

Voltage
(volts)

Current
(amps)

Wire Feed
(in. per min.)

Argon Flow
(cfh)

1/8

square butt

0

22 - 28

270 300

180 - 200

20 - 30

1/4

square butt or
single V-60°

1/16
- 1/8

22 - 28

270 300

180 - 200

20 - 30

1/2

single or double
V-60°, 1/16 in.
face

0

22 - 28

350 400

220 - 240

20 - 30

1

double U, 1/16 1-8 in. face

0

26 - 28

350 400

220 - 240

30 - 50

>1

double U, 1/16 1/8 in. face

0

26 - 28

370 420

240 - 260

30 - 50

One observation often made when first GMA welding
with ERCuNi filler metal is that the wire temper is
noticeably lower than that of iron- or nickel-base
fillers. Cu-Ni alloys do not work harden to nearly
the same degree so the temper is usually lower. To
minimize wire feeding difficulties, low friction cable
liners should be used.

An open root gap and wide groove angle improves
penetration and assures good fusion. Tack welds at
least every six inches are needed to maintain the
opening. Both stringer and weaving techniques are
successful with Cu-Ni alloys. However, weaving is
usually necessary for vertical uphill and overhead
position welding. Weaving should be limited to
no more than three times the core wire diameter.
Between passes, surfaces should be cleaned of flux
by chipping and/or grinding. When backgouging in
preparation for welding from the opposite side, it is
essential to gouge to sound metal and to prepare a
wide (80° to 90°) V-groove.

Gas Tungsten Arc Welding (GTAW)
The GTAW process is the preferred process for
welding thin gauge material, 1.6mm and less, but
can be a good choice for gauges up to about 3.2mm.
The all-position operability characteristic makes it
an excellent process for pipe welding, particularly
for small diameter pipe and the root pass of all
pipe diameters. After a GTAW root pass in heavier
pipe, the weld is often completed by GMAW or
SMAW. Automatic GTAW equipment is available for
applications such as tube to tube sheet welds, orbital
pipe welding and joining sheet gauges.

Gas-Metal Arc Welding (GMAW)
Cu-Ni alloys are welded with the GMAW process
using deoxidized filler metal and direct current
reverse polarity. Argon or mixtures of argon and
helium at flow rates of 0.75 - 1.5 m3/h are usually
used. Spray transfer is generally used for 6-mm thick

Cu-Ni welds made without the addition of the
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deoxidized filler material very often have excessive
porosity that is not apparent on the weld surface.
For this reason autogenous GTA welds should be
avoided. Other good welding practices to avoid
porosity include a short arc, about 0.03 inches
(0.8mm) and ample weld metal shielding to exclude
air from the molten weld metal. Argon is the usual
shielding gas and preferred for purging the inside of
pipes during root pass welding.

The 70: 30 Cu-Ni welds have a limited tolerance for
dilution by iron. Welds with more than about 10%
iron tend to have excessive fissures and develop
hot cracks. The ENiCu-7 and ERNiCu-7 fillers (65NiCu) have a higher tolerance for iron and are used
in joining to carbon steels. However, they are not a
good choice in welding to stainless steels because of
limited tolerance for dilution by chromium.
Often a very useful step in making Cu-Ni dissimilar
metal welds is to overlay or butter the other metal
with nickel, nickel-copper or any other appropriate
filler shown in Table 4. In applying Cu-Ni overlays
on steel, the usual practice is to apply a first layer
with ERNi-1 or ERNiCu-7 and then ERCuNi for
subsequent layers. Although a high alloy barrier layer
is standard, it is possible to apply ERCuNi by GMAW
directly on carbon steel with carefully controlled
welding procedures designed to achieve relatively
low iron dilution on the first layer.

Representative parameters for GTAW Cu-Nis are
shown in Table 3. As with the other arc welding
processes, the high conductivity, lower nickel alloys
require currents on the high end of the range.
Where possible, copper or Cu-Ni backing bars are
favoured.
Table 3. Representative Gas Tungsten Arc Welding Parameters
ERCuNi filler, direct current, straight polarity
Thickness
(in.)
1/8
1/4
1/2

Electrode Size
(in.)
1/8
1/8
3/16

Filler Wire
(in.)
1/8
1/8 - 3/16
1/8 - 3/16

Current
(amps)
140 - 200
180 - 260
320 - 400

Argon Flow
(cf/h)
15 - 20
20 - 30
20 - 30

The submerged arc welding (SAW) process is ideally
suited for overlaying large surface areas. Commercial
submerged arc fluxes are available for all the nickel,
nickel-copper and Cu-Ni filler metals. In overlaying
carbon steel, the first layer is applied using either
an ERNi-1 or ERNiCu-7 filler metal followed by
subsequent layers of ERCuNi to reach the needed
thickness or composition.

Dissimilar Metal Joining and Weld Overlaying
Suggested filler metal for joining Cu-Ni alloys to some
of the commonly used alloys is shown in Table 4.
Table 4 Filler Metals for Dissimilar Metal Welds
Metal to be joined to
Cu-Ni

SMAW

GMAW and GTAW

AWS A5.6

AWS 5.7

Copper

ECuNi or
ECuA1-A2

ERCuA1-A2 or
ERCuA1-A2

Preheat to
1000°F
(540°C)

Phosphor bronzes
All bronzes

ECuSn-A
ECuA1-A2
AWS A5.11

ERCuSn-A
ERCuNl
AWS A5.14

-

Carbon steel

ENiCu-6

ERNiCu-7

Steel side may
be
overlayed first
with
ERNi-1 or
ERNiCu-7
Stainless side
may be
overlayed first
with ERNi-1

Austenitic stainless
steels

ENi-1 or
ENiCrFe-2

ERNi-1 or
ERNiCr-3

Brazing with BAg-1a, BAg-1 and BAg-2 is suitable
for joining Cu-Ni to any other copper alloy.

Comments

Welding Cu-Ni Clad Steel Plates
For best corrosion performance, the weld face of
the alloy side welds should not exceed 10% iron
and preferably be below 6% iron. To reach this iron
level, at least two weld passes are needed on the
alloy side. The alloy side weld filler metals suggested
are:
•

ENi-1, ERNi-1, ENiCu-7 or ERNiCu-7 for the
first or barrier pass from the alloy side on to the
backing steel; and,

•

ECuNi or ERCuNi filler metal for the top or cover
pass(es) on the alloy side. ECuNi and ERCuNi
...contd. on Pg 7
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Hyperduplex stainless steel as alternative to Ni-base alloys*,$
In the early 1990s higher alloyed superduplex
stainless steels such as UNSS32750 were
developed, and has since then gained increased
use. This development has now continued to even
higher alloying levels, giving a performance close to
that of Ni-base alloys and Titanium in various critical
applications.

gas lift or a production flowline. This leads to a much
higher temperature than conventional umbilicals.
Consequently, new projects with a working
temperature above 65ºC can also be seen. These
new challenges require improved new umbilical tube
materials with a higher strength, better fatigue life and
a better corrosion resistant. This has actually led to
the development of the hyper-duplex material. This
new material has a yield strength 20% higher than
that of the super duplex stainless steel and a service
temperature up to 90°C as an umbilical tubing. The
benefits when it comes to building umbilicals are
considerable. Thinner walls and lighter installations
make it possible to reach and operate ultra-deep
wells that were previously too costly or too complex
to exploit. At the same time, the temperature and
pressure window widens.

The hyperduplex stainless steel UNSS32707
is characterised by a ferritic-austenitic (duplex)
microstructure, having an alloying content giving
a Pitting Resistance Equivalent (PRE) value
of nominal 49. The PRE is typically noted as
PRE=%Cr+3.3x%Mo+16x%N, and give an indication
of resistance of a materials to pitting corrosion. As
a comparison the 22%Cr duplex grades have PRE
up to approximately 35, while the superduplex grade
UNSS32750 is around 42.

Heat exchangers are typically operating under highly
corrosive conditions, and offer many challenges when
it comes to materials selection. Hyperduplex stainless
steels are suitable for many different heat exchanger
services within chemical- and petrochemical plants.
In seawater cooled heat exchangers the chlorides
in the seawater have a significant corrosive effect
on the low alloyed and stainless steels. Even at low
temperatures there are limits on what the materials
of construction can handle, and when temperatures
are increased such as in heat exchangers using
seawater as cooling media, then higher alloyed
stainless steels, Ni-base alloys or Titanium grades
will be needed.

The new material has a well-balanced composition
and has been designed for use in acidic chloride
containing environments. The combination of
chromium, molybdenum and nitrogen increases
resistance to localised corrosion, i.e. pitting and
crevice corrosion. The main elements of UNSS32707
are shown below (nominal wt-%):
C max
0.030

Si
0.3

Mn
1.0

P max
0.035

S max
0.010

Cr
27

Ni
6.5

Mo
4.8

Others
N = 0.4, Co = 1.0

APPLICATIONS
Super duplex stainless steel has been one of the
most common choices of material of construction
of subsea umbilicals used as a connection between
platform control stations and the wellheads on the
seabed. New projects reached water depth over
2500 m or the pressure ratings above 15000 psi. For
these projects though super duplex stainless steels
can be used, but the wall thickness may need to
increase. Increased wall thickness increases costs
for the installation step. In recent development the
umbilical is combined with incorporation of a central

Besides the chloride content, main factors affecting
the corrosivity of a cooling water are temperature,
the acidity (pH) and the oxidising potential. For hot
seawater service, hyperduplex UNSS32707 heat
exchanger tubing can be an alternative to the often
specified Titanium, due to its very high resistance
to seawater corrosion combined with its fabrication
compatibility and economical advantages. Suitable
welding products have been developed in parallel

*Chemical Engineer – Materials dt. 02.02.2012
$ Adapted from an article by Martin Holmquist, Sandvik Materials Technology, Schiedam, The Netherlands
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with the base material. The welding wire Sandvik
27.9.5.L for GTAW (TIG) is available.

CuNi clad

CONCLUSION
The superior properties of the new steel, compared
with other duplex stainless steels, make it an
alternative to super austenitic steels and nickel- base
alloys. It has a very high PRE at 49 which makes it
suitable for applications in high chloride containing
environments and higher temperatures.

30 to 45°

2A
1A
1
2

Its applications in deep-sea oil exploration will make
the installations lighter and cost effective. Fabrication
of heat exchangers and reactors involving high
chloride content environment and organic acids are
some of the areas where this material has already
found usage.

carbon steel

Figure 3. Typical weld joint and bead sequence for Cu-Ni
clad steel plate, 1/2 inch (12.7 mm) and thicker

• Pass 1, 2 and 3 or as needed - carbon steel fillers
such as E7018 or comparable filler for GMAW or
SAW
• Backgouge from alloy side to clean metal providing
a bevel for accessibility

are less noble than ENiCu-7 or ERNiCu-7 and
are more compatible galvanically with the Cu-Ni
base metal.

• Pass 1A - ENi-1, ENiCu-7, or ERNiCu-7; grinding
top of the weld may be needed to allow room for
pass 2A

0 to 1/16 in
(0 to 1.6 mm)
CuNi clad
carbon steel

• Pass 2A - ECuNi or ERCuNi

bevel optional

3

CuNi clad

3

...contd. from Pg 5 - Joining Cu-Ni alloys

2
1

1/16 in (1.6 mm)
min.

carbon steel

A wide range of weld joint designs and weld pass
sequences have been used for clad steel welding.
Factors that influence the choice include: total
plate thickness, alloy thickness, welding process
employed, accessibility to one or both sides,
composition constraints of the cover pass to name
the more important. Two commonly used weld joints
and procedures are shown in Figure 2 and Figure
3. Two basic principles that must be observed in
welding Cu-Ni clad steel plate are:

CuNi clad
carbon steel
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Figure 2. Typical weld joint and bead sequence for Cu-Ni
clad steel plate (1/2- to 3/8 inch or 6.4 to 8.3 mm thick)

• Pass 1 - use ENi-1, ERNi-1, ENIiCu-7, or ERNiCu-7
filler; the top of the weld may require grinding to
allow room for pass 2

• never let the carbon steel weld penetrate the alloy
cladding or alloy weld. Steel welds with copper
pickup are susceptible to hot cracking.

• Pass 2 - Use ECuNi or ERCuNi
• Backgouge carbon steel side to clean metal and
provide bevel for accessibility

• do not weld with ECuNi or ERCuNi on to steel
or exceed about 10% iron in the weld. Welds
with higher iron content are susceptible to hot
cracking.

• Passes 3,4, or as needed - ERNi-1, ENiCu-7, or
ERNiCu-7
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Technical
MECHANICAL WELD BACKING
METHODS FOR OVERCOMING WELD SKILL LIMITATIONS*
Fillet welds and partial penetrating butt welds are
usually considered adequate for many structural
requirements. However, for some demanding
applications full penetration is required to obtain
maximum joint strength. Products subjected to
mechanical fatigue, corrosion, or thermal cycling in
end-user industries such as nuclear engineering,
aerospace, and power generation need joints of
optimum quality to provide an acceptable level of
insurance against service failure.

allow the welder to be certain of producing a smooth
flat weld. Following are some of the backing methods
that provide mechanical support and preventing
contamination:
1. Ceramic tile backing strip
2. Permanent backing bar
3. Temporary backing bar
4. Consumable inserts
5. Inert gas
6. Glass-reinforced fiber tape

The penetrating capability of the arc process
determines whether or not a square edge preparation
is adequate. With the manual metal arc (MMA) and
gas tungsten arc welding (GTAW) techniques, the
maximum material thickness that can be welded from
one side usually is about 3 mm. Using a high-current
gas metal arc welding (GMAW) technique allows this
thickness to be increased to about 6 mm.

CERAMIC TILE BACKING STRIP
Ceramic tile backing (Fig. 1) has been designed
to meet the requirements of the slag processes:
submerged arc welding (SAW), flux-cored GMAW
and SMA welding. The slag is contained within the
tile recess below the weld and protects and shapes
the external bead. Ceramic tiles usually are held
on by an adhesive tape that can be affixed to the
backside of the weld.

The most direct technique is for the welder to
exercise total control over the deposit, producing an
acceptable smooth underbead of constant width with
no significant surface oxidation. The root gap plays
an important part here in ensuring consistency of
penetration: too wide results in overpenetration, while
too small cause inadequate penetration. Achieving
consistency requires a level of skill on the part of the
welder that is not always available.

Ceramic Tile Backing

Clamping

Fig. 1 Ceramic tile backing

WELD BACKING
To counter this need for a high level of welder skill,
mechanical methods of weld-based control have been
developed. If the rear of the joint can be accessed,
the external bead profile can be machined or ground
to an acceptable form.

PERMANENT BACKING BAR
Protecting and shaping the weld bead by providing a
permanently attached strip of material similar to that
being welded is popular (Fig. 2). It is inexpensive,
easily applied, and requires little special skill.

Alternatively, the bead can be deposited from the
rear of the joint and the internal profile treated. If the
rear of the joint cannot be accessed, a physical weld
bead or backing support is the only alternative to

The backing bar becomes a permanent feature of
the joint, which may be undesirable from an aesthetic
point of view, depending on the part. It also presents
a fatigue notch to the weld root, once fabricated, the

*Adapted from an article by Ron A.Swell, Huntingdon Fusion Techniques Ltd. U.K., published in United
States in the June Issue of “The Fabricator”
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backing bar is tack welded into position. A permanent
backing bar is unlikely to be used where a product or
gases flow through pipe work because of possible
entrapment and flow disruption.

INCONEL alloys, and HASTELLOY, may not be
available in the form required.
Typical inserts are known as A-shape, EB-, J-, and
K-type inserts (Fig. 4). Availability of these inserts
depends on the availability of the raw materials in
the form required for the insert material.

Permanent Backing

Consumable Insert

Tack Welds

Fig. 2 Permanent Backing Bar

TEMPORARY BACKING BAR
Another type of backing bar support can be clamped
in place of welding and removed after the welding
has been completed (Fig. 3). To ensure the bar does
not get welded to the joint, this temporary support
often is water-cooled and manufactured from copper.
The manufactured temporary backing bar is held in
place by a suitable tool or fixture that allows it to be
removed easily after welding.

Fig. 4 Consumable Inserts

INERT GAS
Although originally intended to be used to butt weld
tube with the GTAW process, inert gas backing has
been extended to linear butt welds (Fig. 5). When
nominal gas sealing is provided at the ends of the joint
seam, a gas pressure is created under the bead that
is sufficient to provide protection from contamination
and act as support for the molten metal. Inert gas
backing produces good root profiles. Argon is the
most commonly used inert bas for backing, and
where there is no metallurgical or chemical restriction,
nitrogen also can be used. Helium often is used as
a backing gas in the U.S., while argon with 2 to 7 %
hydrogen content can be used for oxide reduction
purposes, assuming the hydrogen content has no
detrimental metallurgical effects on the weld.

The application can be time-consuming for lowvolume manufacturing because of the complexities of
set-up and the need for removal after welding, bearing
in mind that water cooling lines are attached.
Temporary Backing

Clamped Inert Gas Backing
Clamping

Clamping

Fig. 3 Temporary Backing Bar
Clamping

CONSUMABLE INSERTS
Shaped inserts are available in a range of materials
designed to be metallurgically compatible with the
weld metal. During deposition of the root head, the
insert is melted into the weld pool. The technique
produces a consistent root profile and is available in
a limited range of materials. Standard insert material
includes the common grades of stainless steel, but
some of the nickel alloys, such as MONEL alloys,

Clamping

Gas Inlet

Fig. 5 Inert Gas

GLASS-REINFORCED TAPE
In another technique, self-adhesive, thermally stable,
inert tape is applied to the underside of the joint see
...contd. on Pg 11
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Review
Welder’s training programs in India
Advancements in technology demand use of
improved quality, higher tensile and corrosion
resistant steels, increased large scale use of stainless
steel, aluminium and alloys in construction and
transportation segment including railways and use of
other materials of construction and fabrication. Need
for environment, health and productivity consideration
is quickly changing the fabrication and construction
procedures dramatically. Welding has now become a
key technology. There is, therefore, a great demand
for qualified and knowledgeable professionals
and other related skilled welders in fabrication and
construction industries. Availability of such welding
professionals has become a ‘precious commodity’ all
over the world. Thus, apart from the bulk demand for
welding personnel to match the growth, there is a
need for people with greater technical knowledge of
welding and expertise to meet the requirements for
welding of advanced materials and processes.
Skilled and motivated employees are the key to
any manufacturing company’s long term success.
Welding equipment technology and consumable
specifications are rapidly changing. High quality
welding capability is a critical component of the
construction and fabrication industry. In view of
this many of the leading manufacturers of welding
equipments and consumables offer training courses
to welders and other welding technologists, in both
English and local languages.
Course Content
Training is needed for a variety of job requirements
so as to make the worker competent. The welder’s
training is tailored to the specific needs of the
individual welder in many of the training courses.
However, the basic training courses for all welders
must cover the following areas:
• Installation of Welding Machines
• Operations of SMAW / GTAW / OFGW/ MIG / SAW
Processes
• Types of Joint and Welding Procedures

• Classification of Electrodes
• Welding Defects, Causes and Remedies
These sessions should be mainly practical, say 90%,
and a small part, usually 10% theoretical inputs for
better understanding of the reasons for a specific
practice.
The training for higher level of welding technology
for welders often includes more of theoretical (about
70%) inputs and lesser practical inputs (30%) and
may consist of the following:
• Welding Processes
• Basic Welding Metallurgy
• Weldability of metals - Ferrous and Non-Ferrous
• Weld Defects - their cause and remedies
• Classification and coding of welding electrodes
• WPS and PQR
• Weld distortion - residual stress and its control
• Welding consumables
• Safety in welding
Efforts of Indian Institutes
The Indian Institute of Welding (IIW-India)
IIW-India is a body of welding professionals. One
of the key objectives of the institute is to promote
welding profession. Pursuant to the objective the
institute provides training to welding professional at
various levels. The present plan is to train and certify
at least 1,000 welders per annum across 33 centres
in India beginning July this year. The certificate will
be equivalent to the Bachelor of Engineering (BE)
affiliated to the International Institute of Welding
(IIW).
The move assumes significance mainly because
of growing investment on infrastructure. This will
require at least about 1.5 million trained manpower
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for welding by 2020.
In view of the international nature of the certificate
“IIW-trained technocrats find jobs not only in India
but also abroad as welding engineers are required
everywhere,” said C C Girotra, past president of IIWIndia and MD of Weldwell Speciality, Mumbai.
Welding Research Institute (WRI)
WRI offers practical training under the close
supervision of experienced instructors. Besides
practical training, necessary theoretical inputs are
also given. Their training workshop is equipped
with facilities for SMAW, MIG/CO2, TIG and SAW
processes. Welding techniques and skills are taught
for plates, pipes and tubes in various positions.
Welders are trained in variety of materials like carbon
steels, low alloy steels, stainless steels and nonferrous materials. The welders training is organised
right through the year at WRI. The duration of the
training depends on the initial level of the welder,
his ability to acquire higher skills, the actual job
requirements like material, process, position etc.
After the training the welder can be qualified as per
the requirements of various codes like, ASME, BS,
DIN, IBR, EN287 etc.
Approvals
Further, with respect to quality of welded fabrication,
apart from ISO:9001, fabrications are also being
required to comply with the requirements of ISO:3834
- Quality requirement for welding to meet International
competition in globalised business environment.
Conclusion
Welding is a widely used skill offering opportunities
for careers in the fabrication and construction
industries as well as for self employment in small
scale enterprises. People starting out through
practical welding qualifications can achieve high
level of welding skills which are greatly sought
after. The schemes are specifically designed for
large number of school leaving candidates who
are unable to continue with formal education and
opportunity to build alternative careers. The Training
and Certification Schemes will make the qualified
welders better acceptable to industry all over India

and open up opportunity and mobility throughout the
country.

...contd. from Pg. 9 - Weld backing...
(Fig. 6). The tape is aluminium foil centrally overlaid
with a band of woven, continuous-filament glass fiber
cloth. It is cut to length and stuck to the underside of
the joint to be welded.
The fiber prevents over penetration of the fusion
zone but shapes the underbead to produce a
positive, continuous reinforcement that blends to the
parent material on each side. After welding, the tape
is removed from the weld zone by peeling.
The tape typically is suitable for use on most common
materials such as carbon, alloy, and stainless steels,
cast iron, and copper, nickel, and titanium alloys. It
is used in conjunction with the SMAW, GTAW and
GMAW processes.
Two standard versions of tape are readily available
- light-duty for use up to 80 amps and heavy-duty
for use up to 160 amps. An extra-heavy-duty version
is also available for use up to 240 amps, but above
that, ceramic tiles are necessary.
Tape Backing

Adhesive Bonding

Glass Fiber Cloth

Fig. 6 Glass-Reinforced Tape

CONCLUSION
The use of backing gas, tiles, and bars is necessary
in many situations, but glass fiber backing tape is
an alternative from which many operations could
benefit. It is designed to allow weld roots to be cast
directly onto the fiber, and it helps produce flat,
stag-free welds; eliminate the need for grinding and
backgouging; and minimize the risk of weld failures.
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