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Dear Reader,
The industrial scenario in India has again gone for a toss. The
manufacturing index is dismally low coupled with falling value
of rupee against US dollar and Euro causing all round increase
in input cost. It has drastically affected the welding industry.
Government is trying its best to streamline power generation
equipment manufacturing sector. This impetus from the
Government will go a long way to improve the flagging welding
industry.

The India Institute of Welding has entered into an

Highly alloyed Ni-Cr-Mo welding consumables have proved
its versatility by making them useful not only for their use in
joining essentially matching wrought alloys, for which they were
principally developed but have been adopted for welding of
other materials. The lead article looks at the composition and
properties of the consumables and their applications in various
industrial sectors. Welding processes and techniques suitable
for these consumables are also briefly reviewed. The major
limitations of TIG welding of austenitic stainless steels are due to
the limited thickness of material which can be welded in a single
pass and low productivity. Therefore, improvements in weld
penetration have been sought. A new variant of the TIG welding
process called Activated TIG (A-TIG) is known to overcome
the limitations. Some of the salient features of A-TIG welding
process is described in the education section. Sandvik Materials
Technology has introduced Sanweld AXT, a filler metal of AWS
ER 307 type which has extensive application from welding of
armor steel plates to dissimilar welding. Details are mentioned
in the new product section. You may contact us for additional
details and availability. The technical section deals with the
difficulty in repair welding of damaged furnace tubes that have
been exposed to elevated temperatures. There are guidelines
for successful welding of aged furnace tube castings. As you all
know that consumption of steel and its production is intricately
related to the health of the welding industry. Therefore, the
National Steel Policy is of extreme importance to our fraternity.
Ministry of Steel, Government of India, has recently unveiled
the National Steel Policy 2012 up to the year 2026. The major
emphasis is on indigenous technology and environmental
concerns.

exhibitions in the world. WELD INDIA 2014 will be

agreement with AWS on behalf of FABTECH show
to organize exhibition in India. FABTECH, USA, will
be one of the collaborators in the 8th edition of India’s
Premier International Welding Exhibition Series –
Weld India 2014. FABTECH is one of the largest
metal forming, fabricating, welding and finishing
held from 10-12 April 2014 at New Delhi. Due to
the association with FABTECH Weld India 2014 will
cover for the first time Fabrication, Manufacturing,
Machine Tools, CNC Machines, Steel, Thermal Spray
Technologies, Surface & Cladding Technologies,
Precision Metal forming, Heat Treatment, Paint &
Powder Coating, Applications and Equipment etc.
besides Welding Technology covering Arc Welding,
Solid State Processes, Brazing, Soldering, Adhesive
Bonding, Plastic Welding, Cutting, Metallurgy,
Materials Testing Techniques including NDT, Health
& Safety, Robotics & Automation, Beam Processes
& Special Processes like Nano Joining and other
allied fields.
The exhibition is being held concurrent to the
International Congress (IC 2014) of the International
Institute of Welding. The Conference will be from
9th to 11th April, 2014. The International Seminar is
likely to host more than 500 delegates and about
200 high quality technical papers are expected to be
presented at IC 2014.

New IIW-India Branch at Pune

We hope you will enjoy this edition.

The President of IIW-India officially declared open
the 12th branch at Pune. Mr. Vineet Marathe is the
contact person of the new branch. This Branch of

Dr. S.Bhattacharya
Editor

IIW-India was formally named Pune Branch.
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Lead Article
Versatility of highly alloyed Ni-Cr-Mo welding consumables*
In addition to their use in joining essentially matching wrought alloys, for which they were principally developed,
several highly-alloyed Ni-Cr-Mo welding consumables have been adopted and, in some instances, modified
for welding operations on other materials and for the production and welding of composites. Several highlyalloyed Ni-Cr-Mo welding consumables have been adopted and, in some instances, modified for welding of
other materials. This article looks at the composition and properties of the consumables and their applications
in various industrial sectors. Welding processes and techniques suitable for these consumables are briefly
reviewed. Relevant welding metallurgy is examined, and possible areas of development discussed
INTRODUCTION
The usefulness of Ni-Cr-Fe alloy consumables
in welding dissimilar materials has long been
recognised; their weld metals accept considerable
dilution without becoming unduly prone to cracking.
Interim developments have included better wrought
corrosion-resistant Ni-Cr alloys for chemical and
process plant and stronger materials for the gas
turbine and power industries by incorporating of other
elements, readjustments of basic compositions and
adoption of new production processes. It was found
that certain composits and highly alloyed stainless
steels and ‘low temperature’ steels could be joined
advantageously with Ni-Cr-Mo consumables. The
applications have been extended to include naval and
marine, offshore oil and gas, and low temperature
service. Similarly, the stability of the weld deposit
microstructures during weld thermal cycles, post weld
heat treatment or service at elevated temperatures
can become important.

Alloys such as 625, C, G and 825 are used
predominantly to resist wet corrosion, and high
chromium levels provide resistance to oxidising
acids. Chromium and molybdenum, together with
tungsten if present, promote resistance to pitting and
crevice corrosion in halide environments. High nickel
and chromium contents impart resistance to halideion stress corrosion cracking and, together with
molybdenum (plus tungsten), diminish susceptibility
to sulfide stress corrosion cracking. Copper, when
present, tends to inhibit depassivation under less
oxidising conditions and reinforces molybdenum
in enhancing resistance to reducing acids. Low
carbon contents diminishes the risk of weld decay
in severely oxidising corrosive media. Additionally,
or alternatively, titanium or niobium may be used
in small amounts to stabilise carbon, and in larger
amounts to impart additional strength.
Designation of highly alloyed nickel-chromium
materials pertinent to the welding of dissimilar
materials for service at high and low temperatures
are mentioned in Table 1. The consumables of
the Alloy 617, developed originally as a gas turbine
sheet alloy, have been recommended in preference
to those of Alloy 625 for dissimilar material welds
which will experience prolonged exposure at certain
elevated temperatures. Owing to their high weld
metal strengths and excellent toughness at very
low temperatures, Alloy 625 type consumables and
an Alloy C type have been used to join both 5% nickel
and 9% nickel steels for cryogenic service. When
restraint is severe, as in the joining of thicker sections,
or when service conditions are to be especially
arduous, higher nickel types such as the Alloy
625 consumables are presently preferred even for

The weld deposit properties may not always equal
to those of the corresponding wrought alloys.
However, if the dilution is controlled during welding
of dissimilar metals, the weld deposit for arduous
service usually exceeds that of less highly alloyed
candidate materials.
WELDING CONSUMABLES
The much simplified nominal compositions given in
Table 1 refer mainly to the respective parent materials,
because compositions cited for the consumables
can vary in detail between manufacturers. Slight
compositional variations are also encountered
between bare filler metal and flux-coated electrode
deposit.

*N Stephenson. B.Met. PhD, is a consultant to the Nickel Development Institute.
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welding parent materials of the Alloy 825 class.

mainly steels. Many of the items relate to neutral
and acidic wet oxidising halide environments and
reflect the excellent resistance of the pertinent weld
deposits to pitting and crevice corrosion. The Alloy
625 types have become well-established for the weld
overlaying of critical and sometimes maintenance
inaccessible, surfaces of ferritic steel components
exposed to salt water in naval, marine, offshore and
desalination industries. They are used for joining
highly alloyed austenitic stainless steel piping to
handle saline waters in offshore, desalination,
chemical and process installations. Offshore, many
of the applications relate to acidic saline produced
waters at elevated temperatures.

APPLICATIONS
Table 2 indicates the scope for the highly alloyed NiCr-Mo welding consumables in applications involving
dilution of the weld metals with dissimilar materials,
Table 1. Highly alloyed Ni-Cr-Mo welding
consumables.
Parent
material
625
N 06625

Welding
consumable
625

ERNiCrMo-3

112

EN1CrMo-3

113

Comments

Adopted for
welding 9% Ni
steel

Filler metal
only

P12

Adapted for
welding UNS
S3 1254 steel

SMAW
electrode only

P12,
6222LNb

Adopted for
welding UNS
S31254 steel

617
N 06617

617

ERNiCrCoMo-1

117

ENiCrCoMo-1

C-276 N
10276

C-276

ERNiCrMo-4
ENiCrMo-4

Filler metal
only
C-4 N 06455

The Alloy C series and Alloy 625 types are effective
in harsher acid halide environments such as those
encountered in flue gas desulphurisation and other
pollution-control plant requirement to join clad plate
and occasionally to make weld overlays. The alloys
have been found to be suitable for pulp and paper
bleach plant as well. Several of the consumables
deposit weld metals which exhibit good resistance
to suiphide stress corrosion cracking and other
forms of corrosion in ‘sour’ environments at elevated
temperatures. These are being used in the fabrication
and construction of lines and equipment for oil and
gas production in those fields where severe ‘sour’
conditions are encountered. The materials include
ferritic steels clad by various techniques, including
weld surfacing.

Adopted for
welding 9% Ni
steel
C-4

ERNiCrMo-7
ENiCrMo-7

C-22
N 06022

C-22

G-3
N 06985

G-3

G-30
N 06030

G-30

825
N 08825

65

825hMo

A4225

ERNiCrMo-10

The Alloy 625 consumables may be used as
alternatives to matching filler metals in the repair
welding of cast high-carbon stainless steel furnace
tubes if the service temperatures and the sulphur
contents of the gaseous environments are restricted.
Alloy 625 components and consumables are
appropriate to various dissimilar welding operations
in reformer furnace construction, when the pigtails
are joined to the manifolds and cast reformer tubes.
However, Alloy 617 and its filler metals offer better
retention of ductility in service at certain temperatures
and may be preferred.

ENiCrMo -10
ERNiCrMo-9
ENiCrMo -9
ERNiCrMo -11
ENiCrMo -11
ERN1FeCr -1

135
4225

SMAW
electrode only

Ni 9

SMAW
electrode only

B(MM)

EN1CrMo- 6

Developed for
welding 9% Ni
steel

WELDING PROCESSES AND TECHNIQUES
For conventional joining operations involving

Developed for
welding 9%Ni
steel
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dissimilar materials, well-established SMAW,
GTAW, and GMAW processes are applicable. When
corrosive environments in service will be severe for
the materials concerned, the gas-shielded flux-free
processes are often preferred, at least for exposed
weld surfaces. Precautions may be necessary to
control the formation of surface oxide films at the
weld zone or to remove the films after welding.

There is extensive experience on the surfacing of
steel, especially with Alloy 625, by numerous welding
processes such as SMAW, GTAW, GMAW, SAW and
ESAW. The high productivity processes (submerged
arc, electro-slag, plasma metal arc and plasma hot
wire) can be used to advantage for the covering
of large areas, when geometry permits. Bare strip
consumables are available for submerged arc
overlaying with the Alloys 625 and C-22, and there is
appreciable experience of electroslag overlaying with
Alloy 625 strip. In respect of dilution-restriction and
surface- appearance, the electroslag and plasma hot
wire processes are considered the more favourable.

Welding techniques appropriate to relatively thick
clad materials and linings are essentially well known,
but acceptance for very large areas, as in power
station desulphurisation plant has been contingent
on protective thickness of only around 1.6mm. There
have thus been further investigations into techniques
which will ensure minimal dilution of exposed weld
metal and maintain satisfactory weld profiles under
assembly conditions which can be difficult. Care is
needed to establish procedures which will ensure
low dilution at penetrating plug (GTAW) or spot
(GMAW) welds that may be required to supplement
sheet attachment.

A recent development is the extension of the weld
forming process to a Ni-Cr-Mo alloy. The process
can be regarded as an adaptation of overlaying in
which shaped components can be made wholly or
in part from weld metal deposited in successive
layers, using a cooled preform. Among the merits
claimed is the prospect of varying the weld deposit
composition.
...continued on Page 11

Table 2. Applications involving dissimilar materials.
Naval and marine

Weld overlays

Bearing surfaces of ships’ propeller shafts; Exposed surfaces of
shafts; Wear surfaces of stabilisers, hydroplonos and tail shafts;
Seals, glands, caps and flanges; Pump joint assemblies; Valves,
Hatches.

Offshore

Weld overlays

Swivel joints on tonker loading arms, Universal joints of mooring
buoys; Parts of weather buoys; Hinge pins for flare towers;
Inaccessible surfaces of pipelines at penetrations; Injection pump
parts; Valves; Dehydration pressure vessels.

Welding clad steel

Separator vessels; Flow lines; Risers; Sub-sea manifolds

Other

Welding highly alloyed stainless steel lire- and cooling-waterlines,
risers, gas heaters, coolers and water-injection pipes.

Attachment of sheet linings.

Welding of clad steel.

Overlays on tube sheets.

External reinforcement of lightweight structures for FGD
scrubbers; Welding of internally-clad pipes (geothermal plant).

Power and pollution control

Desalination
Chemical, petrochemical,
refinery and process

Welding of highly alloyed stainless steel piping
Weld overlays

Heat exchanger lube plates; Feed scrolls.

Weld clad steel

Heat exchanger tube plates; Chemical and process vessels.

Attachment of sheet linings

Chemical and process vessels.

Other

Fabrication of highly alloyed stainless steel plant; Welding of
highly alloyed stainless steel piping for saline cooling wcilers;
Construction and repair of relormer and pyrolysis furnaces.

Cryogenics

Welding of 9% Ni steel and other low temperature steels for
containment of liquefied gases.

Metalworking

Weld overlaying of hot-forging and extrusion dies.
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Activated Flux for TIG Welding
INTRODUCTION
The major limitations of TIG welding of austenitic
stainless steels are due to the limited thickness of
material which can be welded in a single pass and
low productivity. The thickness of austenitic stainless
steel that can be welded in single pass is normally
restricted to 3 mm with argon as shielding gas.
Therefore, improvements in weld penetration have
long been sought in austenitic stainless steel welds
produced by TIG welding process because TIG
welding result in high quality welds besides providing
for precise control of heat input and low cost of the
equipment.

Activator

a

b

Fig. 1 Schematic Sketch
• conventional TIG processes
• A-TIG processes
fluxes the distortion of the structure is found to have
reduced by about 15-20%. Besides increase in
penetration significant decrease in deformation was
one additional reason for implementation of A-TIG.

A new variant of the TIG welding process called A-TIG
is known to overcome the limitations. This process
involves applying a thin coating (10-15 micron thick)
of activated flux on the joint area prior to welding.
The flux in the form of powders is made into a paste
by mixing with acetone and the paste is applied on
the surface to be welded by means of a brush. The
acetone evaporates within seconds leaving a layer
of flux on the surface. The residual fused flux layer
produced on the face of the A-TIG welds may had to
be removed using wire brush.

MECHANISM
The significant improvement in penetration achieved
using the activated flux was attributed to the
constriction of the arc as well as reversal of Marangoni
flow (The Marangoni effect (also called the Gibbs–
Marangoni effect) is the mass transfer along an
interface between two fluids due to surface tension
gradient) in the molten weld pool. The activated flux
which gets vaporized during welding will constrict the
arc by capturing electrons in the outer regions of the
arc. Towards the centre of the arc where there is a
strong electric field, high temperatures and very high
energy electrons and ionization will dominate. Thus
restricting current flow to the central region of the arc
and will result in a narrower arc and a deeper weld
pool. A reversal in the Marangoni flow caused by
the change in the coefficient of surface tension from
negative to a positive value due to an increase in
the dissolved oxygen content creates a narrow and
deep weld pool. Combined operation of the above
two mechanisms lead to increased penetration.

THE PHENOMENON
The main advantage of the A-TIG welding method
compared to conventional TIG welding is increased
depth of penetration. It can increase penetration of
up to 300% in single pass welding.
Figure 1 shows schematically the differences between
the conventional TIG and A-TIG welding processes.
This phenomenon is accompanied by a change in
the shape of the joint. The shape of the cross section
is of a triangle in conventional welding. However, the
shape changes to a rectangle for the A-TIG method.
Accordingly, the width of the face and root of welds
using the A-TIG method is, in most cases, almost
identical, which helps reducing distortions caused
by material shrinkage during solidification of the
weld pool. Reducing the level of welding distortion is
particularly evident during welding of highly alloyed
austenitic steels. As a result of using activating

WELD DEPOSIT PROPERTIES
Use of activated flux has been found to improve
the mechanical properties of the welds compared
to conventional TIG welds. Additionally, the creep
rupture life of A-TIG weld joints also enhanced by up
to 75% compared to that of the conventional TIG
...continued on Page 11
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New Product
Sanweld AXT
Sandvik Materials Technology has introduced
Sanweld AXT, a filler metal of AWS ER 307 type as
per AWS ER (307) Mod [EN number 18 8 Mn Si].

weld metal are:
Proof strength Rp = 460 MPa , Tensile strength R =
650 MPa, Elong. A, = 41 %, H a r d n e s s = 200
HV

A modification of AWS ER307, the material
incorporates a high manganese content for improved
crack resistance and higher silicon for a superior
welding performance and product consistency.
Meeting ISO 14343, covering welding consumables,
it is TÜV approved for MIG and TIG welding
processes. The increased manganese content of the
material offsets the reduced nickel and the welding
wire satisfies use on a variety of steels including,
work hardenable, armor plate, 200 series stainless,
400 series stainless, dissimilar welding of stainless
to carbon steel and overlay welding of carbon steel
and low alloyed buffer layer. It also replaces 309L for
dissimilar joining.

Corrosion Resistance All-Weld Metal
Sanweld AXT has corrosion resistance similar to that
of the of the corresponding parent metal. For joints
between non-alloyed or low alloy steels and stainless
steels, resistance to corrosion is of secondary
importance.
Application
The alloy was originally developed for welding
military Armor plates and gradually found application
in various sector like automotive exhaust and
transportation industry. (AXT stands for Armor,
eXhaust and Transportation.) This material has
found wider use as in armored cars, automotive
applications, such as the manufacture of exhaust
systems, as well as in the transportation sector in
trucks, trailers, railcars, rail track, bus and coach
frames. It has also be used in mining, quarrying and
construction equipment applications.

Some of the other key features of this welding wire
are as under:
• 15% higher yield strength compared to 308L and
309L.
• High resistance to hot cracking.
• Extremely good feeding and weldability with very
low spatters.
• Can be used for welding of 200, 300 and 400 series
stainless steel with less than 18% chromium and
being used for dissimilar welding.
• Fully Austenitc weld deposit and hence nonmagnetic.
• Cost saving due to low nickel.

Typical steels welded using Sandweld AXT are
hardenable steels, armor plate and austenitic
stainless manganese steels. It can also be used for
welding stainless chromium steels with max. 18% Cr
as well as for overlay welding of carbon and low alloy
steels.
Its use can allow the reduction of procedures
offering not only a very good quality weld but one
that results in eliminating of back grinding root
passes and subsequent backside welding. Because
it can be used for multipurpose applications, due to
special chemistry, the use of Sanweld AXT reduces
stocking levels. In operation, there is less wear on
tips and liners, due to the surface conditioning of the
wire. Thru the 15% higher yield strength, a higher
mechanical strength is achieved. One of the materials
best advantages is the quality of the finished weld
which is of an extremely high standard, significantly

Chemical Composition Filler Metal, Nominal (%)
The chemical composition of the filler wire is given
below which clearly shows that the silicon and
manganese contents are higher than AWS ER 307
type of product.
C = 0.08, S i = 0.9, Mn = 7, P max. = 0.025, S max.
= 0.015, C r = 18, Ni = 8, Mo max. = 0.3, Co max. =
0.5, Cu max. = 0.10, N max. = 0.060
Mechanical Properties All-Weld Metal
Typical values for non-heat treated MIG and TIG

...continued on Page 11
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Technical
Repair welding high-alloy furnace tubes*
There are guidelines for successful welding of aged furnace tube castings and how to assess the damage
and decide when not to repair
INTRODUCTION
The primary reason for the difficulty in repair welding
of damaged furnace tubes that have been exposed to
elevated temperatures lies in the high carbon content
of the cast heat resistant alloy tube materials. In the
as-cast condition, the alloys have good ductility and
are readily weldable. However, after the material is
exposed to typical operating temperatures there is a
dramatic loss of room temperature ductility.

1. Surface layer
Castings that have been in service are often oxidized
or have metallurgically altered surface layers. All
surface oxides must be removed or else it may
become entrapped in the form of sharp, notch-like
defects.
Carburization is often a problem with castings used
in the ethylene pyrolysis process. The carburized
layer must be removed at least 1/2-in. back from the
edge of the weld prior to repair welding.

In recent years the 25Cr/35Ni Nb alloy has been
adopted as a standard furnace tubes material
because of its high strength, higher temperature
capability and good thermal fatigue resistance.
It is possible to successfully restore ductility by
solution annealing the base metal prior to welding.
A schematic is shown in Fig.1 with a typical range of
operating conditions.

2.Solution annealing
Most alloys require a solution anneal prior to repair
welding or else heat affected zone cracks are likely.
A minimum solution anneal would be two hours at
1065°C. Elongation of 25% when new and over 15%
in the aged condition is usually adequate ductility for
low to moderate restraint welds.
3. Filler metal selection
Comparable composition welding filler metals
are made for most of the cast alloys. A common
misconception is that a weld made with a comparable
composition welding product has the same stress
rupture strength as the cast alloy. This is not true.
GTA and GMA welds have substantially better stressrupture properties than those made by SMAW. The
former normally are about 80% as strong as the
castings. SMA welds often have strengths 60% or
less than comparable composition castings. An
alternate to the use of a comparable composition is
one of the nickel alloy welding products. Suggested
types, based on service temperatures, are shown in
Table 1.

Gas inlet temperature
(600 to 1,100°F)
Reformer Tube
Tube wall temperature
1,600 to 1,925°F
Pressure 150 to 600 psi
Alloy HP Mod 25/35 Cb
Furnace Chamber
temperature 1,800 to
2,200°F
Pigtail Alloy 800 H
wrought header
Outlet temperature
1,400 t0 1,650°F
alloy 800H cast

Fig 1 Typical operating Conditions

The ENiCrMo-3 welds have equal or better strength
than 25/35 Nb at 900°C, but somewhat lower strength
at 1000°C. The nickel alloy welding products,
particularly SMAW electrodes, usually have an
operability advantage which in turn helps minimize

WELDING GUIDELINES
In making sound and serviceable furnace tube repair
welds, six factors have significant effect:

* Adapted from article by R. E. Avery and C. M. Schilimoller, Consultants, Nickel Development Institute,
published in NiDI Technical Series No. 10031
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Table 1: Nickel alloy welding consumables
Service temperature, °C

Welding Process

Up to 870

870 and above

SMA (AWS A5.11)

ENiCrFe-2

ENiCrMo-3

GMA and GTA (AWS 5.14)

ERNiCr-3

ERNiCrMo-3 or ERNiCr-3

weld defects. High nickel consumables should not be
used in sulfur containing environments over 815°C.

susceptible to crater cracking and care must be
taken to fill the weld crater before breaking the arc.
All slag is removed between passes and from the
finished weld with a hammer and/or stainless steel
wire brushes. Residual slag is very corrosive to the
alloy at high temperatures.

4. Weld joint design
It is good practice to provide a wider and more open
joint than used in carbon or low alloy steel to allow
for the more sluggish weld metal. The cracking
may occur in the weld or in the heat affected zone.
Elements like sulfur and phosphorous causing
embrittlement may come from a number of sources.
The weld area must be cleaned thoroughly prior to
assembly and welding.

Other guides to repairing
Where practical, welds should be located in areas
of lower stress and away from corners or notches.
Welds should blend with the castings and abrupt
thickness changes should be avoided. Peening
of welds is controversial. It can be a powerful
aid in reducing weld stresses and may make the
difference in whether low ductility castings can or
cannot be repaired. Only the fill passes should be
peened, never the root. Buttering the face of casting
reduces the chance of cracking in the heat affected
zone, particularly when a nickel alloy filler is used.
After one or more layers are deposited the bevel
should be remachined. This technique may make
the difference between success and failure when
solution annealing is impossible.

A simple weldability test such as a bead-on-plate
by GTAW is practiced. If cracks are found in dye
penetrant test, it is an indication that the annealing
or surface preparation was inadequate or the casting
is beyond repair.
5. Welding process
The pipe ID is seldom accessible for touch-up welding
so it is important that the initial weld be of high quality.
GTAW should be used for the root pass. An internal
inert gas purge with argon or as an alternate nitrogen
is needed to obtain an acceptable root contour.

When castings are not worth repairing
There is a point where castings have deteriorated
to the extent that weld repair is not practical for
example when the inside of tubes are heavily
carburized. Thermal fatigue cracking in metal
subject to temperature cycling may also make repair
impractical. Creep damage in the form of cracks
may be present in furnace tubes, particularly when
operated above design parameters. The tubes will
bulge from creep and when they have expanded by
2 or 3%, they should be replaced.

The GTAW root pass may be made with or without
filler metal. However, field repair welding conditions
are often less than optimum and usually call for filler
metal addition, either by the hand feed filler metal
technique or by consumable inserts.
6. Welding technique and sequences
If possible, all welding should be done in the flat
position. The GMA process is less used in field work.
In the field, it is most common to make the root pass
by GTAW and complete the joint by either SMAW
or GTAW. Many of the covered electrodes have a
lime type coating since they are more crack resistant
than those with the titania coating. The alloys are

Recommendations for repair welding
Repair welding of high temperature reformer and
pyrolysis furnace tubes can often add years of life if
proper procedures are followed.
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Review
National Steel Policy*
Ministry of Steel, Government of India, has recently
unveiled the National Steel Policy 2012 up to the
year 2026. The major emphasis is on indigenous
technology and environmental concerns. The policy
is aimed at increasing the production capacity of
steel to 300 million tonne per year (MTPA) and better
utilization of resources. Increased consumption
of steel will affect welding industry in a positive
manner.

7. To ensure sustainable development of the
industry by adopting best practices in the production
processes.

Some of the salient features of the policy are
mentioned below:

The present trends in increasing the production
capacity by a number of steel producing companies
give hope that the target set by the ministry may be
reached.

1. To attract investments in the Indian steel industry
from both domestic and foreign sources
2. To ensure easy availability of vital inputs and
necessary infrastructure to achieve a projected
production level of 275 MTPA by 2025-26
3. To provide greater focus on R&D for developing
indigenous technologies
4. To develop indigenous capabilities of design,
engineering and manufacturing of critical capital
equipment required for steel production
5. To encourage production and consumption of
value-added steel by providing necessary focus on
availability and product development especially for
i. Meeting the special requirements of rural India
ii. Meeting the special requirements of auto, power,
construction and shipping sectors
iii. Producing lighter but stronger steels which help
not only in achieving higher energy efficiency in
end applications but also in mitigating the concerns
pertaining to the environment, climate change and
human health
6. To foster competition at the marketplace,
discourage cartelization and encourage production
of quality steel

8. To become globally competitive by achieving
efficiency levels at par with the global bests.
National Steel Policy 2012 envisages achieving
these strategic goals by 2025-26.

Steel production in Jharkhand is likely to increase by
around 5 MTPA to 18 MTPA by June 2013 when the
expansion of Tata Steel in Jamshedpur is completed
and the greenfield project of Electrosteel begins in
Bokaro. The total capacity of Tata Steel will be around
9.7 MTPA (post expansion) and that of Electrosteel’s
greenfield project will add 2.2 MTPA.
To meet the special requirements of automobile
industry JSW Steel will commission the first phase
of its new 2.3 million tonne plant, which will produce
high-grade automotive steel by September 2013.
The new plant is being developed in technical
collaboration with JFE Steel Corporation of Japans.
Of the 2.3 MTPA (proposed capacity), the company
will commission Phase I of one MTPA in September.
The second phase is scheduled for next year around
the same time. The company had announced the
setting up of the new 2.3 MTPA cold rolling mill
complex while targeting increase in its share in niche
market segments like automotive steel, which is
used in making body parts of cars and SUVs. The
new capacity will help JSW meet the demands of the
automobile industry for high-end products like dual –
phase steel and strip steel. JSW Steel currently has
production unit of 10 MTPA capacity at Karnataka’s
Vijayanagar and 1 MTPA capacity at Salem, Tamil
Nadu.

*Adapted from news published in Search Vol. 16, No. 4, April 2013, pages 36, 38, & 70.
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At present, most of the demand for such products is
met through imports as there is not enough domestic
manufacturing capacity. According to industry
estimates, annual domestic demand of automotive
steel is around 8-10 MTPA.

•
•

...continued from Page 5 (Lead Article)
over the thickness of the component, or at critical
locations to meet special requirements.
CONCLUSION
The approach to formulation of most of the Ni-CrMo consumables has been the deposition of sound
weld metals displaying acceptable properties whilst
matching as closely as possible the composition
of the corresponding wrought materials. In a few
instances, compositions have been modified or
developed to provide deposits more appropriate to
joining specific types of non-matching materials.
Nevertheless, there is diversity of consumables,
materials welded, welding processes and techniques
used and applications established. Commercially,
and to some extent technically, it is attractive to
have available well recognised consumables which
conform to existing national standards and which,
within limits, will perform several roles.
Against probable needs for improvements there
are indications that fundamental work towards
more rational development would be helpful.
Whether improvements are sought in that way or
empirically, development could perhaps be assisted
and versatility further enhanced by the use, at least
initially, of powder-cored wires, powder-made strip
and flux-coated electrodes. It has been claimed that
all these can be processed relatively economically
and quickly in smaller batches and can facilitate
adjustments of composition.
...continued from Page 6 (Education)
weld joints. This is a significant achievement.
ADVANTAGES
Advantages of A-TIG welding process can be
summarized as :
• The process enables single pass welding of

•
•
•

higher thickness plates with higher welding
speed and hence reduced heat input.
Enhanced productivity and reduced consumption
of filler wire
Residual stresses are reduced significantly
(more than 70%) in A-TIG weld joints compare to
conventional TIG weld joints and the weld joints
are distortion free.
Significant improvement in creep-rupture life
(more than 75%)
Significant reduction in the cost of fabrication
(more than 50%)
Up to 25 mm thick plates can be welded using
double side welding procedure with square edge
preparation

APPLICATIONS
The A-TIG process is suitable for any position
welding. Typical applications include pipes and tubes
in nuclear industry, Fabrication of pressure vessels
and tube to tube sheets in heat exchangers in the
power and chemical industries, hydraulic cylinders
and undercarriage legs in aerospace industry.
...continued from Page 7 (New Product)
reducing and in certain cases even eliminating the
need for subsequent and often costly post weld
finishing.
The other material where this welding wire could be
used are:
• Replacement of 309L for dissimilar joining
• 200 series stainless steels
• 400 series containing less than 18% chrome
• Dissimilar welding of stainless to carbon steel
• Overlay welding of carbon and low alloyed buffer
layer
Cost Saving
In volume production the product shows better
feed characteristics and faster travel speeds with
less requirement for anti-spatter spray or clean-up.
30% productivity savings has been achieved since
changing to Sanweld AXT when all of its advantages
can be utilized.
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