Editorial
Dear Readers,
Greetings for the New Year. We are excited to present the ﬁrst issue for the new year Volume 291 for
the period January-March 2022.
In the last few months, with improvement in the pandemic situation some normalcy in business has
been restored, but unfortunately, some other external situationshave caused unprecedented market
volatility,and shortages.Hopefully,our resilient nature will help us to overcome it.
The highlights of the present issue are:
* Titanium has gained considerable importance for corrosion resistance applications at high
temperatures. “AnOverview of Titanium Welding and its Application in FGD”looks at selection and
provides an overview, information about welding carried out for various applications including
FGD.
* “Titanium Welding Colour Chart & acceptance Criteria” explains a visual method of acceptance of
weld quality in titanium.
* GTAW is considered one of the highest quality welding processes. Nevertheless, there are certain
drawbacks, as regards productivity.“Gas Tungsten Arc Welding Variants” describes some of the
variants that have been developed for speciﬁc applications improving quality and eﬃciency.
* “Launch of new Hypertherm Plasma Cutting System” features the details of the revolutionary
next-gen plasma cutting system. It also explains the technology and beneﬁts of the new system,
especially for Manual Plasma Cutting.
* 2021 ASME Boiler Code have incorporated key changes in this Edition. In Section II Part C the
changes in SFA 5.28/SFA 5.28M have been listed in “Changes in SFA 5.28/5.28M”. Due to these
changes many welding consumables, hereto before considered as “G” classiﬁcation have gained
recognition in the new classiﬁcations.
As has always been the case in years past, we want to know what topics are of interest to you.So be
sure to drop us a line and let us know. We'll do our best to cover them in future issues. Happy reading.
Yours' Truly,
Ashok Rai
Editor
Editor-in-Chief
Dr. S. Bhattacharya
Team Members:
Kapil Girotra, P.S. Naganathan,
Sanjay Sahay, Navin Badlani

An overview of Titanium Welding and its Application in FGD
Compiled by Shubham Deshmukh – Engineer- Weldwell
Introduction
Titanium and its alloys are mainly chosen
because of the high strength to weight ratio,
corrosion resistance to chloride or oxidising
media and mechanical properties at elevated
temperatures. In addition, they are readily
weldable and joints in the as-weld condition are
ductile. The excellent combination of these
properties leads to diverse successful
fabrication applications like in aerospace,
chemical plant, power generation, oil and gas
extraction, heat exchangers, medical, sports,
and other industries. One of the important
industrial applications includes,applications
such as overlay of chimney and other high
corrosive sections in FGD (Flue Gas
Desulphurisation) units.

Titanium grades
There are nearly 39 grades of titanium and
titanium alloy, available in the form ofstrip,
sheet, and plate, which are governed by ASME
SB-265 (ASTM B265) specification.
There are five commercially pure (> 99%
purity) titanium grades ASTM Grades 1
through 4, and Grade 7 available. Of these,
grade1 is the purest and grade 7 has added
Palladium (Pd) for higher corrosion resistance.
Titanium Grade 2, based on its excellent
corrosion resistance in environments, is used
for most applications which include: calcium
chloride, cupric chloride, ferric chloride,
various concentrations of acetic acid, high
temperature seawater, most organic media and
more.
Among Titanium alloys, Ti-6Al-4V is the most
popular heat-treatable α-β Alloy (forming half
the total of Titanium production) containing 46% Aluminium (Al as α-phase stabilizer and
hardener due its solution strengthening effect)
and 4% Vanadium (V stabilizes the ductile βphase to provide hot workability and high
mechanical strength after heat treatment and
aging).

FGD Project
Many of the thermal power plants use coal as

raw material and the sulphur present in them,
burns to release SO2 along with the flue gas,
resulting in acid rain. Indian coal is high in ash,
but is low in sulphur, containing around 0.25 per
cent to 0.5 per cent, producing SO2 in the range
of 1,500-2,000 microgram per cubic metre of
flue gas (mg/Nm3). However, coal is also
imported from Indonesia, Australia, and South
Africa, having high sulphur content up to 5%
and this has made it necessary for all existing
coal operated thermal power plants to retrofit a
system that can control sulphur content.
Flue Gas De-sulphurisation (FGD) to control
emission is one such technology that has been
developed and selected to be part of the design
for upcoming new units. This control system
absorbs and react using the alkaline reagent to
produce a solid compound.
Of the prevalent technologies, the wet
scrubbing process, is the most popular, using
either limestone or lime, or seawater to scrub
the flue gases generated from the burning of
fossil fuel. Seawater is preferred for plants
located in the coastal region.
The wet lime process comprises of gas
absorption chamber with several connecting
ducts and a chimney for exhaust. The flue gas
after desulfurisation contains a lot of vapour
whose temperature falls below its dew point. As
a result, condensates with high concentrations
of acids form on the surface of the chimney
lining, causing serious corrosion. The
aggressive conditions experienced include
wet/dry interfaces, acidic condensates and
flyash laden deposits enriched in chloride and
fluoride species.
Experience has shown that titanium can resist
the highly corrosive conditions encountered
continuously or intermittently in the FGD
process.
Titanium exhibits excellent corrosion
resistance in many acidic aqueous solutions and
hence recommended for anticorrosion linings
of chimneys that can be welded by Titanium
Grade 2 filler. The conditions in the outlet
ductwork and stacks of the FGD system is
highly aggressive and quitecorrosive. Titanium
has demonstrated its exceptional corrosion
resistance and most effective life cycle cost in
the circumstances.
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Welding of Titanium
Titanium and most titanium alloys are readily
weldable, using arc welding processes. The
techniques and equipment used in welding
titanium are like those required for other highperformance materials, such as stainless steels
or nickel-base alloys. Any cut surfaces by Oxyflame or Plasma cut or mechanically sheared
edges needs to be free of contamination.
Titanium reacts readily with air, moisture,
grease, dirt, refractories, and most other metals
to form brittle compounds, demanding greater
attention to cleanliness and the use of auxiliary
inert gas shielding. Molten titanium weld metal
must be totally protected from contamination
by air. All heat-affected zones and root side of
titanium welds must be shielded until
temperatures drop below 425°C.
Commercially pure grades of titanium are over
99% pure and therefore, there is no concern for
segregation.

Welding Processes
Titanium and its alloys are most often welded
with the gas tungsten-arc (GTAW or TIG) and
occasionally by gas metal-arc (GMAW or MIG)
welding processes. Resistance, plasma arc,
electron beam and friction welding are also
used for welding of titanium to a limited extent.
All these processes offer advantages for
specific situations.
Gas Tungsten-Arc (GTAW) and Gas MetalArc (GMAW) Welding
The GTAW process can be used to make butt
joints without filler metal in titanium base sheet
of up to about 3.2 mm thickness. Heavier
sections generally require the use of filler metal
and grooved joints. Either the GTAW or
GMAW welding process can be used for
sections heavier than 13 mm, although GMAW
welding is more economical. If the GTAW
process is used, care should be exercised to
prevent contact of the tungsten electrode with
the molten puddle, thereby preventing tungsten
pickup.

Selecting the Right Filler Wire
The filler metal chosen primarily holds the
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same properties as the base material as specified
in AWS/ASME SFA 5.16 standards. When
welding higher strength titanium alloys, fillers
of a lower strength are sometimes used to
achieve adequate weld metal ductility.
Ti-6Al-4V, the most popular weldable alloy,
can be either welded by matching filler or by
Grade 2 filler.
Equipment & other arrangements
(a) Power Supply
A conventional DC power supply with
electrode negative for GTAW and Electrode
positive for GMAW. For GTAW there is
provision for Pre and Post gas control and UpDownhill control. It is necessary for the arc to
be broken without removal of the torch from the
cooling weld metal, thereby maintaining inert
gas shielding. Foot operated current, contactor
control, high frequency arc starting and
shielding gas timers are other desirable
features.
(b) Welding Torch
A water-cooled welding torch, equipped with a
large ceramic cup and a gas lens, is
recommended for GTAW using Thoriated
(usually 2% thoria) or alloyed tungsten
electrodes. Pointed electrodes (end blunted)
help to control arc characteristics. The smallest
diameter electrode which can carry the required
current should be used. A larger cup may be
required for GMAW welding.
(c) Welding Environment
Most titanium welding today is done in the open
fabrication shop having a clean environment,
although chamber welding is still practiced on a
limited basis. A separate area, specifically set
aside for the welding of titanium, aids in
making quality welds and is not uncommon.
This area should be kept clean and should be
isolated from dirt-producing operations such as
grinding, torch cutting and painting. In
addition, the welding area should be free of air
drafts and humidity.

Inert Gas Shielding
The crucial factor while welding Titanium, is
shielding with high purity inert gas throughout
the welding process, besides a clean
environment. The maximum tolerable limits in
the weld metal have been estimated as 0.3%

oxygen, 0.15% nitrogen and 150 ppm
hydrogen, therefore, it is imperative Titanium
weldments need to be protected until cooled
down to about (425°C) to prevent
contamination by air. Proper shielding gas
coverage is critical to achieving high-quality
results in GTAW applications. During GTAW
and GMAW, argon or helium shielding gases of
welding grade with dew point of (-46°C) or
lower is necessary.
(A) Primary Shielding
Primary shielding of the molten weld puddle is
provided by standard water-cooled welding
torches equipped with larger ceramic cup (20
mm or 25mm) with gas lens, to adequately
shield the entire molten weld puddle. Flow rates
in the vicinity of 10 lit/min have proven
satisfactory in practice. Excess flow to the torch
may cause turbulence and loss of shielding. The
shielding gas should continue after the arc is
extinguished and until the weld cools to get
welds of bright and silvery appearance.
(B) Secondary Shielding
Secondary shielding is mostly provided by
trailing shield to protect the weld metal and the
neighbouring heat-affected zones till the
temperature drops to 425°C or lower. Trailing
shields are available as straight, radiused
customised for various radii.

Fig.1Typical engineered trailing shield proﬁles

(C) Backup Shielding
The prime purpose of backup devices is to
provide inert gas shielding to the root side of
welds and the underside heat-affected zones.
Normally, Trailing Shields or similar gadgets
can be used for field welding. Makeshift
shielding devices are often employed very
effectively with titanium welds under shop or
field conditions.

Cleaning before welding
Before welding titanium, it is important that
weld joints and weld wire be free of mill scale,
dirt, dust, grease, oil, moisture, and other
potential contaminants that could degrade
properties and corrosion resistance. Wipe the
filler and joint surfaces prior to use, by nonchlorinated solvent such as acetone, toluene, or
methyl ethyl ketone (MEK), using clean lintfree cloths or cellulose sponges, ensuring no
residue remains. Solvent cleaning should be
followed by wire brushing, using a new
stainless-steel brush.
Light oxide films formed by heating operations
in the range (315-425°C) should be removed by
brushing with a new stainless steel wire brush or
light grinding, draw filing or acid pickling may
be used. Once cleaned, joints should be
carefully preserved. Handling should be
minimized, and welding should commence as
soon after cleaning as possible. When not being
worked on, weld joints should be kept covered
with paper or plastic cover.

Welding Technique
In addition to clean joints and weld wire,
welding parameters, inert gas shielding, and
welding technique are important. Before
starting an arc, it is good practice to pre-purge
the torch, trailing shield, and backup shield to
ensure all air is removed.
It is important that separate flow controls are
used for primary, secondary, and backup
shielding devices. Timer controlled pre-purge
and post-purge of torch shielding, and solenoid
valves with manual switches interlocked with
the welding current for secondary and backup
shielding.
It is important that all air, which will
contaminate welds, be purged from the system.
An inert gas purge equal to ten times the volume
of the air removed is a good Weld purging of the
weld zone, down as low as 10 ppm is
recommended for greatest weld joint strengths
and highest resistance to corrosion. As a ruleof-thumb for irregular spaces. A moderate rate
of inert gas should be maintained until the weld
is completed.
For critical applications or small parts, an
engineered 'Glove Box' or 'Enclosure' is
recommended. A flexible enclosure
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manufactured by Huntingdon Fusion
Techniques is depicted in fig.2

Fig. 2Flexible Enclosure for Titanium Welding

To verify there is no oxygen at the weld point, a
Weld Purge Monitor is required for accurate
measurements down to 10% oxygen for back
purging of argon during welding. Errors in gas
purging, lead to qualitatively unacceptable
results, therefore choosing of a suitable weld
purge monitor from the variety available in the
market.

Fig3: Weld Purge Monitor

One of the most suitable weld purge monitors is
PurgEye 300 Nano manufactured by
Huntingdon Fusion Techniques. The
instrument has a stable, high-speed
performance ideal for weld purging during
exotic metal welding.

Tips For Titanium Welding
A. To improve joint ductility the followings
should be kept in mind:
(i) When welding unalloyed titanium of
higher strength, use a filler metal that is lower
in yield strength than that of the base metal.
(ii) Use unalloyed filler material when welding
titanium from the Ti-5A1-2.5Sn and Ti-6A1-4V
classifications.
(iii) Another option is to use filler metal having
lower percentages of oxygen, nitrogen,
hydrogen, carbon, and other alloying contents
than the base metal.
B. A pre-flow of shielding gas helps shield the
tungsten and weld area and initiate the arc start.
A minimum pre-flow of 0.2 seconds is
recommended.
C. Gas post-flow is also beneficial, assuring
the weld is protected from atmospheric gases as
the weld pool solidifies. Hold the torch over the
end of the weld until post-flow stops, to ensure
coverage of the area.
D. Proper post-flow time in seconds is
determined by dividing welding amps by 10. A
minimum of eight seconds is recommended.
E. Separate gas supplies are recommended for:
m Primary shielding of the molten weld
puddle.
m Secondary shielding of cooling weld deposit
and associated heat affected zones.
m Backup shielding of the backside of weld
and associated heat affected zones.

Conclusion
This article looks at some of the basic properties
of Titanium and provides information for
welding carried out for various applications
including FGD, about the grades that can be
welded, the filler wire selection and the welding
methodology including a clean environment
that is essential to get desirable results.

For availability of welding consumables and accessories contact:
sales@weldwell.com or nivek@weldwell.com.

References
1. Titanium Design and Fabrication Handbook – Titanium Metals Corporation
2. Institute of Materials, Minerals and Mining (IOM3)
3. Welding of Titanium & its Alloys- Gene Mathers – TWI

6

Titanium Welding Colour Chart & Acceptance Criteria
Acceptable

Bright Silver colour

Light Straw colour

Dark Straw colour

Purple colour

Blue & yellow colour combined

Brushed welding surface

White (α case) colour

Rejectable

Blue colour

Unacceptable

Grey blue colour

Evaluation& Conclusion:
=
=

=
=

=

=

Oxidation colours must be eliminated prior to
additional welding
The hotter a titanium weld becomes, the easier
it is to oxidise, so the best solution is to keep the
purge level as close to 10 ppm oxygen as
possible
Use a weld purge monitor to detect and keep
oxygen levels as close to 10 ppm as possible
When discoloration is found in a weld, the
welding team should examine the welding
equipment, filler wire, and work environment
to understand the cause.
The grey blue, grey, and white colours indicate
very heavy contamination during welding
hence are totally unacceptable. The welding
shall be removed by grinding. Repair and rewelding job shall be done subsequently.
A contaminated tungsten welding electrodeis
evidence that the quality of the primary shield
gas has been compromised in the welding torch
lines.

=
=

Contamination at the end of the filler wire could
be an example of a poor wire manipulation
technique.
Ineffective shielding can lead to discolouration
of the weld as indicated above. Possible causes
of ineffective shielding are the location of the
welding area, such as near a door or vent where
the air current flowing across the weld can
cause the inert gas shield to fail to some degree.
It is imperative to perform welding in an area
free from drafts to prevent hot weld metal
from being exposed to atmospheric oxygen and
nitrogen if bright, shiny silver welds with
minimal contamination are required.
Resource: Titanium Weld Colour: A Potential
Indicator of Weld Quality – Published in The
Fabricator; How to Evaluate Titanium Welding
Visually? – MetalsPiping. Heat recognition
Chart- Huntingdon Fusion Techniques
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Flux-Cored Wire for ASTM A387 Gr.91 Steel using Ar+CO2
(KOBELCO DW-91B91)
Introduction
Kobelco, Japan has introduced recently a titaniabased, all positionalflux-cored wire, DW-91B91,
classified as per AWS A5.29 E91T1-B9M-(H4),
complementing the range of welding consumables
for P91 that is already available for SMAW, GTAW,
GMAW & SAW processes to weld 9Cr-1Mo-V
steels such as ASTM Gr.91, T91, P91. The
specified level of Mn+Ni isless than 1.2%, but
actual test data indicate below 1.0%.

lessthan10% as per recommendation of Electric
Power Research Institute (EPRI)proposedin its
report No. 1023199 “Guidelines andSpecifications
for High-Reliability Fossil Power Plants.”

P91 Grade Steel
Thermal power plants aiming higher efficiency and
reduction of CO2 emissions require higher boiler
operating steam temperature and pressure to be fed
into power generating turbines. P91 ferritic grade
steel is proven for this application. A highly
tempered martensitic metallographic structure
provides the most desired high temperature creep
strength and toughness.

Product information in brief:
An important feature of B91 Series consumables is
theaddition of cobalt (Co) to
restraindelta(δ)ferriteformation and
have100%martensitestructure. The addition of
Cobalt does not affect the Ac1transformationpoint
thattendstofallwith the Mn+Ni content going up.
Also, the product has Cr-Ni balancedindex(CNB)

Fig. 1 Macrostructure of cross section of
deposited metal (PWHT condition: As welded)

CNB = (Cr equivalent) – (Ni equivalent)
= (Cr+6Si+4Mo+1.5W+11V+5Cb+9Ti+12Al) –
(40C+30N+4Ni+2Mn+1Cu) < 10 % (mass %)

Ac1transformationpoint
The PWHT is desirable to be carried out at the
designated temperature by ASME/AWS for P91
steels (760 +/- 15 deg. C) to get the best mechanical
properties of the martensiticmicrostructure with no
delta ferrite. The ASME/AWS SFA 5.28
classification of year 2021 has grouped the P91
consumables into three categories based on Mn+Ni
content, wherein less than 1.0% is the most
preferred

Actual Test result
The all-weld metal chemistry is tabulated along with the AWS speciﬁcation:

Table2: Typical chemical composition of deposited metal
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Fig.2 The eﬀect of PWHT condition on tensile properties

Fig.3 The eﬀect of PWHT condition on absorbed energy

Conclusion:
Kobelco ﬂux-cored wires for P91 welding is now available, supplementing the other consumables already
available for SMAW, GTAW, GMAW & SAW of this category. A summary of test results brings out clearly
the suitability of this consumable for this material grade, where applicable.For more details and availability
contact sales@weldwell.com

New designations with classifications of some of the KOBELCO Cr-Mo brands
Certain high Mn type Cr-Mo welding wires, classiﬁed by Europeanand Japanese standards, have had no exact
equivalent grade inAWS, and were therefore, classiﬁed as by a general classiﬁcation ERXX-SG. These have been
successfully in use in the industry.KOBELCO one of the major Cr-Mo consumable brands have also religned their
speciﬁcation which are given below.
Base

Process - Current

Metal

Classiﬁcation

BrandName

GTAW -ER80S-G

TG-S1CM

P11

P22

P91

P92

NewSFA5.28

GMAW -ER80S-G

MG-S1CM

GTAW -ER90S-G

TG-S2CM

GMAW -ER90S-G

MG-S2CM

GTAW-ER90S-G

TG-S90B91

GMAW -ER90S-G

MG-S90B91

GTAW -ER90S-G

IF-2911

TG-S9Cb

Remarks

Classiﬁcation
The chemistry now gets AWS recognition
ER80S-B2Mn
The chemistry now gets AWS recognition
ER90S-B3Mn
Three variants based on Mn+Ni content
ER90S-B91

-B91

<1.4%

-B91(1.2)

< 1.2%

-B91(1)

< 1.0%

ER90S-B92Co
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c

0.1 0.40-0.70 0.5
0.025
0.07-0.13 1.2 0.15-0.50 0.01
0.05-0.12 0.50-1.25 0.5
0.025
0.05-0.12 1.20-1.90 0.10-0.60 0.015
0.08-0.15 1.2 0.15-0.50 0.015
0.08-0.15 1.2 0.15-0.50 0.015

P
0.025
0.025
0.025
0.02
0.02
0.025
0.025
0.025
0.025
0.025
0.025

Ni
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.6

Cr
1.20-1.50
1.20-1.50
1.20-1.50
0.90-1.60
0.90-1.60
2.30-2.70
2.30-2.70
2.30-2.70
2.10=2.70
2.10-2.70
4.50-6.00

Mo
0.40-0.65
0.40-0.65
0.40-0.65
0.40-0.65
0.40-0.65
0.90-1.20
0.90-1.20
0.90-1.20
0.85-1.20
0.90-1.20
0.45-0.65

V
-

0.025
0.5 8.00-10.50 0.80-1.20
0.01
0.8 8.00-10.50 0.85-1.20 0.15-0.30
0.015 0.10-0.80 8.00-10.50 0.80-1.20 0.15-0.35
0.015 0.20-1.00 8.00-10.50 0.80-1.20 0.15-0.50
0.01
0.8 8.00-10.00 0.30-0.70 0.15-0.30
0.01
0.8 8.00-10.00 0.30-0.70 0.15-0.30

S
0.025
0.025
0.025
0.02
0.02
0.025
0.025
0.02
0.025
0.025
0.025
0.04
0.04
0.04

Al
0.35
0.2
0.4
0.4
0.25
0.25

Cu
0.35
0.35
0.35
0.35
0.4
0.35
0.35
0.4
0.4
0.4
0.35

e

Nb:0.02-0.08 W:1.5-2.0
B:0.006 N:0.003-0.008
Co:0.80-2.0

Nb:0.02-0.10 N:0.03-0.07
Nb:0.01-0.08 N:0.01-0.05

-

-

Other
Alloying Elements
-

0.5
0.5
0.5
0.05
0.5

TotalOther
f
Elements
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
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Identical with AWS Speciﬁcation A5.28/5.28M:2020. In case of any dispute, the original AWS text applies
a) The ﬁller metal shall be analysed for the elements for which values are shown in this table. If the presence of other elements is indicated in the course of this work, the amount of those elements shall be
determined to ensure that their total (excluding iron) does not exceed the limits speciﬁed for “Other Elements, Total”. b) Single values are maximum
c) The suﬀixes A1, B2, B2L, B2Si, etc.; designate the chemical composition of the electrode or rod. d) Refer to ASTM DS-56/SAE HS1086, Metals & Alloys in the Uniﬁed Numbering System.
e) Copper due to any coating on the electrode or rod plus the copper content of the ﬁller metal itself shall not exceed the stated maximum.
f) Analysis for B is required to be reported if intentionally added or if it is known to be present at levels greater than 0.0010%. g) The B91 alloy type replaces the B9 alloy type.
h) The B91 and B92 designations require Mn+Ni< 1.40 % maximum. The B91(1.2) and B92(1.2) designations require Mn+Ni < 1.2 % maximum and also meet requirements for B91 or B92. The
B91(1.0) and B92(1.0) designations require Mn+Ni < 1.00 % and also meet requirements for B91 (1.2) or B92 (1.2).
I) Analysis for Co is required to be reported if intentionally added, or if it is known to be present at levels greater than0.20%.

ER80S-B8
ER55S-B8 S40480
g,h,i
g,h,i
ER90S-B91
ER62S-B91
ER90S-B91C ER62S-B91C
ER90S-B91CMn ER62S-Bp1CMn
ER90S-B92
ER62S-B92
ER90S-B92Co ER62S0B92Co

ER70S-A1
ER80S-B2
ER70S-B2L
ER80S-B2Si
ER80S-B2Mn
ER90S-B3
ER80S-B3L
ER90SB3-Si
ER90S-B3Mn
ER90S-B3MnSi
ER80S-B6

d

UNS
Number
C
Mn
Si
ER49S-A1 K11235 0.12
1.3 0.30-0.70
ER55S-B2 K20900 0.07-0.12 0.40-0.70 0.40-0.70
ER49S-B2L K20500 0.05 0.40-0.70 0.40-0.70
ER55S-B2Si
0.08-0.14 0.80-1.20 0.50-0.80
ER55S-B2Mn
0.08-0.14 0.80-1.20 0.50-0.80
ER62S-B3 K30960 0.07-0.12 0.40-0.70 0.40-0.70
ER55S-B3L K30560 0.05 0.40-0.70 0.40-0.70
ER62S-B3Si
0.04-0.12 0.80-1.20 0.50-0.80
ER62S-B3Mn
0.05-0.15 0.50-1.20 0.10-0.60
ER62S-B3MnSi 0.04-0.15 0.75-1.50 0.30-0.90
ER55S-B6 S50280 O.10 0.40-0.70 0.5

AWS Classiﬁca on
A 5.28
A5.28M

Speci ication for Low-alloy Steel Electrodes and Rods for Gas Shielded Arc Welding
Chemical Composition Requirements for Solid Electrodes and Rods a,b

EXTRACT From ASME SFA 5.28/SFA 5.28M - 2021

R55112

ERTi-32

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03
0.03

C

TiAl5V1SnMoZr110.03

TiAl3V2.55A
TiPd0.2
TiNi0.7Mo0.3
TiNi0.5
TiNi0.5A
TiRu0.05Ni0.5
TiAl6VA
TiAl6VPd
TiAl6V4Ni0.5Pd
TiRu0.1A
TiRu0.1
TiAl3V2.5Ru
TiAl6VRu
TiCo0.5
TiCo0.5A

Ti99.8
Ti99.6
Ti99.5
Ti99.3
TiAl6V4B
TiPd0.2A

Chemical Alloy
Symbol

0.05-0.10

0.06-0.12
0.03-0.10
0.08-0.16
0.03-0.10
0.08-0.16
0.13-0.20
0.03-0.11
0.12-0.20
0.12-0.20
0.08-0.016
0.03-0.10
0.06-0.12
0.03-0.11
0.08-0.16
0.13-0.0.20

0.03-0.10
0.08-0.16
0.13-0.20
0.18-0.32
0.12-0.20
0.08-0.16

O

0.012

0.012
0.015
0.015
0.012
0.015
0.02
0.012
0.03
0.03
0.015
0.012
0.012
0.012
0.015
0.02

0.012
0.015
0.02
0.025
0.03
0.015

N

0.008

0.005
0.005
0.008
0.005
0.008
0.008
0.005
0.015
0.015
0.008
0.005
0.005
0.005
0.008
0.008

0.005
0.008
0.008
0.008
0.015
0.008

H

Al

0.2

4.5-5.5

0.2 2.5-3.5
0.12
0.15
0.08
0.16
0.16
0.2 5.5-6.5
0.22 5.5-6.7
0.22 5.5-6.7
0.12
0.08
0.2 2.5-3.5
0.2 5.5-6.5
0.12
0.16
-

0.08
0.12
0.12
0.25
0.22 5.5-6.75
0.12
-

Fe

0.6-1.4

2.0-3.0
3.5-4.5
3.5-4.5
3.5-4.5
2.0-3.0
3.5-4.5
-

3.50-4.50
-

V
-

Ru

-

-

0.04-0.08
0.04-0.08
0.08-0.014
0.08-0.14
0.08-0.014
0.08-0.14
0.04-0.08
0.04-0.08
-

-

0.12-0.25

Pd

-

-

0.6-1/4

-

0.4-0.6
0.4-0.6
0.4-0.6
-

0.04-0.06
0.04-0.06
0.04-0.06
0.3-0.8
0

0.2-0.4

-

-

Mo

0.6-0.9

-

-

Ni

Co:0.20-0.80
Co:0.20-0.80
Zr:0.60-1.4
Si:0.06-0.14
Sn:0.6-1.4

-

-

-

Other
Elements
-
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Identical with AWS Speciﬁcation A5.16/A5.16M:2013. In case of dispute, the original AWS text applies
a) Single value are maxima, unless otherwise noted. b) The remainder of the alloy is titanium. c) Analysis of Fe and the interstitial elements C, O, H, and N shall be conducted on samples of rod/wire
taken after the rod/wire has been reduced to its ﬁnal diameter and all processing operations have been completed. Analysis of the other elements may be conducted on these same samples, or it may have
been conducted on samples taken from the same ingot or the rod stock from which the rod/wire is made. In case of dispute, samples from the ﬁnished rod/wire shall be the referee method. d) Any element
intentionally added (O, Fe, N and C) shall be measured and reported. Residual elements, total, shall not exceed 0.20 percent, with no single element exceeding 0.05 percent, except for yttrium, which shall
not exceed 0.005 percent. Residual elements need not be reported unless speciﬁcally required by the purchaser. A residual element is any element present in the metal in small quantities that is inherent in
the sponge or scrap additions, but not intentionally added. In titanium these elements include, among others, aluminium, vanadium. Tin, chromium,molybdenum,niobium, zirconium, hafnium, bismuth,
ruthenium, palladium, yttrium, copper, silicon, and cobalt. eFormerly SRTi-9ELI

R56321
R52251
R53401
R53423
R53424
R53416
R56408
R56415
R56413
R52405
R52225
R56324
R56414
R53531
R53533

e

R50100
R50120
R50125
R50130
R56402
R52401

UNS
Number

ERTi-9
ERTi-11
ERTi-12
ERTi-13
ERTi-14
ERTi-15A
ERTi-23
ERTi-24
ERTi-25
ERTi-26
ERTi-27
ERTi-28
ERTi-29
ERTi-30
ERTi-31

ERTi-1
ERTi-2
ERTi-3
ERTi-4
ERTi-5
ERTi-7

AWS
Classiﬁca on

Chemical Composi on Requirements,% (by mass)a.b.c.d

Speci ication for Titanium and Titanium-alloy Welding Electrodes and Rods

Extract from ASME BPVC.II.C-2021 SFA-5.16/SFA-5.16M

CHANGES IN SFA 5.28 / SFA 5.28M FOR LOW ALOY STEEL FILLER METALS
Key Changes have been made to 2021 ASME
Boiler Code Editions -Section II – Materials, Part
C. Specifications for Welding Rods, Electrodes,
and Filler Metals. Six AWS specifications for arc
welding electrodes, gas welding rods and other
filler metals adopted or updated into the 2021
edition and one removed. This includes AWS
A5.28/A5.28 M:2020 as SFA-5.28/SFA-5.28
M.Some of the substantive changes in AWS A5.28 /
A5.28M -Specification for Low Aloy Steel Filler
Metals for Gas Shielded Metal Arc Welding are the
following:
1)

24 New solid and composite metal-cored
electrode or rod alloy types are included in this
revision along with the corresponding
electrode or rod classification designations
and requirements. Included with these
changes are the following:

(a) The ER90S-B91 (ER62C-B91) classifications
have been added and replace the ER90SB9(ER62C-B9) classifications
(b) The following chromium-molybdenum
alloy types have been added: B2Si; B2Mn;
B23; B23Mn; B24; B3Mn; B3Si; B3MnSi;
B91C; B92 and B92Co.(c) The D3
composition has been added to the
manganese-molybdenum alloy types.
(d) The Ni4 and Ni5 compositions have been
added to the nickel steel alloy types.
(e) The following nickel-molybdenum alloy types
have been added: F3, N1, M5, M6, M7,and
M8.(f) Two 20% Mn types (Mn1 and Mn2)
have been included in this document.
2)

Added “B (boron)” reporting requirement in
Table 1 and Table 4.

3) Rounding procedure (Clause 6) has been
revised to bring in line with the ISO procedure.
4) Packaging information has been replaced by
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t h e r e f e r e n c e o f AW S A 5 . 0 2 / A
5.02MSpecification for Filler Metal Standard
sizes, Packaging and Physical attributes. The
use of AWS A5.02/A5.02M will require
positive identification of all cut length rods by
embossing, tagging, etc.
5)

The GTAW groove weld test has been moved
from the informative annex to the body of the
specifications.

6) Modifications have been made to the welding
procedures used for classification of solid
GMAW electrodes to better reflect sound
welding practice. Test conditions have been
replaced by heat input requirements that fully
align with the heat input range, that the test
conditions could produce.
7)

Two supplemental designators to be added to
the composition designator are established to
indicate tighter limits for the Mn+Ni content
of electrodes or rods or weld deposits of
certain Cr-Mo alloy types.

8)

A “J” optional supplemental designator has
been added to this revision to indicate that the
weld metal of the deposit will meet the
minimum impact energy requirement at test
temperature 100C (200F) lower than the
temperature stated for that classification

9)

This document has been organized for better
clarity and ease of navigation. A normative
annex has been created for optional,
supplemental tests and for other tests not
required for electrode (rod) classification.

10) Allow the techniques of computed
rediography or digital radiography to be used
on welds in place of film radiography although
still in conjunction with ASTM E1032.
*Resource: ASME BPVC.II.C-2021

Gas Tungsten Arc Welding Variants
Compiled by Pravin More- Engineer, Weldwell
Introduction:
Tungsten Inert Gas (TIG) welding, also known as
Gas Tungsten Arc Welding (GTAW) is an arc
welding process that produces the weld with a
non-consumable tungsten electrode. GTAW is
commonly used for root runs, tube-to-tube sheet
joints and other application where this is
considered as the most suitable process. Some of
the sectors the GTAW process has been applied
widely for chemical, food processing machinery
industries and demanding applications such as
the joining of austenitic stainless steel for
cryogenic expansion bellows, orbital welding of
nuclear reprocessing plant pipework and the
welding of aero-engine components in nickelbased super-alloys.
Manual Gas Tungsten Arc Welding (GTAW)
Process delivers the highest quality of welding
but is associated with lower productivity. We will
briefly look at some of the popular variants of the
DC GTAW process developed and employed to
get more productivity for both thinner and thicker
sections in addition to the reliability and
consistency of GTAW process. DC Power source
is used for GTAW process to weld all materials
except Aluminum, that needs an AC power
source.

popular over a period with increase in
productivity as shown in Fig. 2. Some of these are
described below.

Fig. 2 Deposition rate of various GTAW Processes

Pulse TIG:
This is one of the first and long-established
variant of the GTAW aiming heat input control for
joining thin sheets and root runs. Electric arc
welding processes typically rely on a consistent
current or voltage to maintain the arc and heat the
metals. Pulse welding is different because the
current continuously alternates from low to high.
This reduces the overall heat input and spatter
while ensuring greater resistance to a lack of
fusion. Pulse TIG was initially used for
autogenous welds to join thin sections of stainless
steel and subsequently adapted to addition of
filler metal of all metals and alloys. Pulsed AC is
used for Aluminium alloys, while DC power used
for the rest. Figure 3 shows pulse GTAW control
sequence.

Fig.3: Pulse TIG procedure
Fig.1: Schematic GTAW Process

GTAW Process Variants:
GTAW delivers the highest quality of weld
among the commonly used arc welding
processes, but the rate of weld metal deposited
has been quite low. Accordingly, process variants
have evolved over a period that have become

In pulse TIG welding, the operator controls the
amperage output with a foot pedal, but the
amperage output from the TIG torch is a pulsed
waveform instead of a steady stream of electrical
current. The variations in the electrical current
when plotted on a graph, the resulting image is in
the shape of multiple waves, the control sequence
is shown in fig. above. Later developments have
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led to addition of filler metal during the pulsing
process by adjusting the wire feed on and off
during the pulse peak and trough respectively,
especially for the orbital GTAW process.
Subsequent developments led to facility of
medium and high frequency pulse for the narrow
groove welding, where the pulsing helped in weld
spool stirring to obtain uniform properties.
In Pulse GTAW process, the welding current
pulses vary between a high and a low level. A
high-level current or peak current is used for
melting, and the low level or base current has two
functions, sustaining the arc with low heat and
enable the solidification of the weld pool. The
choice of peak current depends on the thickness
of the work-piece metal and its thermal
conductivity and the selection of the base current
on solidification and cooling rate of the weld
metal. Low-frequency (1–10 Hz) modulation of
the current in the GTAW process has been used to
provide the reduced distortion, improved
tolerance to dissimilar thicknesses, improved
tolerance to dissimilar materials, reduced thermal
build-up, and improved tolerance to cast-to-cast
variation.

More wire can be deposited, and ﬁll rates are
increased with the added beneﬁt of weld quality
as good as or in some cases better than with cold
wire GTAW. Hotwire GTAW welding is
generally used for ferrous metals and nickel
alloys. This method is not preferred for welding
aluminum and copper since their ﬁller metal
needs heavy current for electrical resistive
heating.

K-TIG:
The keyhole technique (Fig. 5) popularly known
as K-TIG a patented process) was developed as a
single pass, full penetration welds of thick metal
section of 10-12 mm thick square butt joint (no
edge preparation required) by an automated
arrangement. This is suitable for 1G and 2G
welding of ferrous and non-ferrous alloys.

Hot wire TIG:
Hot-wire GTAW the next variant developed to
increase deposition rates many folds and make it
suitable for both welding of thick sections as well
as for cladding by automatic arrangement. In hot
wire welding, filler wire is resistance pre-heated
by an AC power source until close to the melting
point and added to the weld puddle behind the
tungsten. This prevents the wire from chilling the
weld pool and allows the filler metal to flow out
across the weld puddle resulting in a smooth,
attractive weld bead. Since nearly all the full
energy of the welding arc is available for
penetration or to generate the weld pool and
fusion, a two to three times faster travel speed is
realized. The melting rate of filler wire when
added in pre-heated condition to the weld puddle
is substantially higher compared to when added
without pre-heating or in cold condition.

Fig. 4 Schematic arrangement of Hot Wire GTAW
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Fig.5: Keyhole GTAW process

When GTAW welding current is increase beyond
300A, the arc characteristics changes the
prevailing surface tension forces. Together with
the power source wave form control, a molten
vortex is created in the forward direction like a
“keyhole” and the molten weld pool solidiﬁes to
close the keyhole behind the direction of torch
travel. A water shielded jacket protects the
tungsten from getting overheated. This process
requires as little as 10% of the gas normally used,
to produce highly repeatable, X-ray quality welds
with superb cap and root aesthetics.
Typical examples of welding speeds for full
penetration pass include welding of:
· 12 mm (15/32 inch) thick austenitic stainless
steel at 250 mm/min (10 inch/min),
· 8 mm (5/16 inch) thick C-Mn steel at 400
mm/min (15.5 inch/min),
· 3 mm (1/8 inch) thick ferritic stainless steel at
1000 mm/min (39 inch/min).

A-TIG:
The A-TIG welding process (Fig. 8) involves a
method of increasing the penetration capability of
the arc in GTAW. This is achieved through the
application of a thin coating of activating ﬂux
material onto the joint surface prior to welding.
The eﬀect of ﬂux is believed to constrict the arc
which increases the current density at the anode
and the arc force action on the weld pool by
reverse Marangoni eﬀect. These ﬂuxes claim to
be suitable for the welding of a range of materials,
including C-Mn steel, Cr-Mo steels, stainless
steels, and nickel-based alloys. The ﬂuxes are
generally available in the form of either an
aerosol or as a paste (powdered ﬂux mixed with a
suitable solvent) which is applied onto the surface
with a brush. The activating ﬂuxes can be applied
in both manual and mechanized welding,
although it is more diﬃcult to control in the
former mode of operation.

Fig.6: A-TIG Procedure

The speciﬁc advantages for the A-TIG process
compared with conventional TIG are:
v Increased productivity due to greater depth of

penetration, i.e., up to 8 mm in stainless steel
compared to 3mm for conventional GTAW.
Increased productivity is derived through a
reduction in welding time and/or a reduction
in the number of welding passes.
v Reduced distortion, i.e., the use of a square
edge closed butt joint preparation reduces
weld shrinkage compared with a conventional
multipass V butt joint.
v Problems of inconsistent weld penetration
associated with cast-to-cast material
variations can be eliminated. For example,
deep penetration welds can be made in low

Sulphur stainless steel (~0.002%), which
would otherwise show a shallow, wide weld
bead in conventional GTAW.

Semi-automatic and Automatic
TIG Welding:
Semi-automatic TIG welding is manual welding
with equipment that automatically controls one or
more of the welding conditions. The welder
manipulates the welding gun to create the weld
while the electrode is automatically fed to the arc.
As, the wire feeding nozzle is separated from
welding torch, it is capable of changing wire
feeding position and intermitting of welding
operation.

Fig.7: Automatic TIG welding

In Automatic TIG welding, special wire feeders
are provided that can be attached to any regular
TIG torch. Through these automatic feeding of
the ﬁller wire of smaller diameters in spool form
(Fig.6) can be done. whereas in semiautomatic
process the wire feeder is not a part of the torch.
Automatic TIG method has become widely
popular for orbital welding applications.

Conclusion:
Manual and automatic process variants of GTAW
are promising options to achieve both high
quality and high productivity. Most of these
variants have been developed to cater to speciﬁc
type of applications, therefore, some of them
have been patented. The autogenous welds of
thick sections have not yet got recognition and
needs to be certiﬁed ﬁt for the intended
application.

References:
1) “Investigation of the A-TIG Mechanism and the Productivity Beneﬁts in TIG Welding”, by V Kumara,
Bill Lucasa, D Howsea, G Meltona, S Raghunathan and Louriel Vilarinhob TWI 2009
2) “What Is Tungsten Inert Gas (GTAW OR TIG) Welding?”, Job Knowledge 6 TWI, Connect, March
1995
3) “Keyhole GTAW & Other GTAW Variants”, K-TIG Advanced Welding Systems.
4) “How it works”, TIP TIG, USA
5) “Robotic GTAW - Manual GTAW Developments & advance automated process” Matt Brooks - OTC
Daihen Inc., September 2008.
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Launch of new Hypertherm Plasma Cutting System
Compiled by Mr. Santosh Patil – Engineer, Weldwell
Introduction
Hypertherm recently launched the next-gen
Powermax SYNC™ plasma cutting system with
SmartSYNC torch, a name synonymous with
industrial plasma cutting system. This introduction
is considered one of the first in the industry and is a
revolutionary change leading to enormous benefits.
The Powermax SYNC series has been recognized
as New Hampshire Tech Alliance 'Product of the
Year 2021' finalist, an annual competition, for
innovation and addressing the challenges faced by
manufacturers such as the need to become more
efficient, skills gap and labour shortage etc.
The built-in intelligence and revolutionary singlepiece cartridge consumables, simplifies system
operation, streamlines consumable inventory,
lowers operating costs, and maximizes
performance for customers in the shipbuilding,
construction & machinery, structural steel, or
transportation industries

FeaturesAuto-set power supply as shown in fig.2
* Automatic process and amperage settings
* Data display

Fig.2Auto - Settings of Power supply

Powermax SYNC System Options
The all-new intelligent Plasma Cutting System
Hypertherm Powermax SYNC series is available in
the following configurations.

SmartSYNC™ torch – a perfect match

Powermax65 SYNC™ - 65 Amp. Professional
grade 20 mm plasma system Powermax85 SYNC
-85 Amp. Professional grade 25 mm plasma system
Powermax105 SYNC™ -105 Amp. Professional
grade 32 mm plasma system

Powermax SYNC and its SmartSYNC™ torch
replaces the traditional five-piece with consumable
stack-up with an easy-to-identify single-piece
cartridge consumable and a simple, twist-on
consumable installation.The SmartSYNC™
torches are available as handheld, mechanized and
robotic torch configurations.

The system essentially consists of a Powermax
SYNC power source, Smart SYNC Torch, and a
specially designed single-piece Cartridge
Consumable. They all provide automated process
set-up and a revolutionary single-piece cartridge
consumable for ease of use and optimized
performance.

Fig.1: The 3 models of Powermax SYNC systems
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Fig.3: SmartSYNC Torch

Convenient hand torch controls for amperage
adjustments and cycling of power minimizes
downtime because the operator no longer needs to
return to the power supply during operation or for
consumable change-outs. It not only saves time and
minimizes potential mistakes but optimizes both
process and alignment for improved consumable
life.

Features
Hypertherm cartridges combines a traditional fivepiece stack-up into a single-piece cartridge, a
revolutionary change to standard air plasma
consumables, making change-outs faster, ordering
easier, and inventory tracking simpler.

This eliminates the possible confusion offinding
and fixing the right consumable parts and simplify
consumable inventory management. Features
Hypertherm cartridges are designed and are of
standards for consistent quality and reliability. As
part of the manufacturing process, each cartridge is
test-fired to ensure proper assembly and function.
There will also be a prompt when the cartridge
consumable is worn out and needs replacement.
This eliminates the need of periodic inspection of
the individual parts by unscrewing the stack-up.
Hypertherm Cartridge Reader
The Powermax SYNC™ cartridge reader
application provides a simple process for reviewing
data stored in Hypertherm cartridges that can be
imported into the cartridge excel data analysis tool,
or a customer created tool, to analyze performance
for starts, transfers, arc-on time, and other valuable
cartridge data.

Fig. 6: Cartridge Reader

Fig.4Hypertherm Single Piece cartridge

The single-piece cartridge has an easy-to-identify
colour code for the intended process, as shown in
fig.5 below.

The cartridge works with the near-field
communication (NFC) antenna of a mobile device
to transfer the stored data of the cartridge to the
application. Analysis of this data helps customers to
better understand the cartridge utilization and
identify operator training requirements.

Features of Powermax SYNC systems

Fig.5: Colour coded cartridges

i) Yellow for handheld (drag) cutting,
(ii) Gray for mechanized cutting,
(iii) Green for gouging, and
(iv) Black for specialty applications like flush
cutting and extended reach cutting

RFID Technology embedded in each cartridge and
the new SmartSYNC torches enables automated
process set-up i.e., it automatically sets the correct
amperage, air pressure, and operating mode and
displays a prompt when a new cartridge is needed.
The SmartSYNC™ torch will automatically
choose the right cutting or gouging mode and adjust
the applicable amperage instantly.
RFID capability that when coupled with a
Hypertherm cartridge will communicate with a
PowermaxSYNC™ system to automatically set the
amperage and process.
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Summary
Ÿ The new Hypertherm Powermax

Fig.7: RFID Torch-Cartridge-Power
Source-Mobile Communication

Cartridge Adaptor for the Duramax

Ÿ

Ÿ
Fig.8 Cartridge Adaptor

TorchesHypertherm engineers have developed an
adapter for upgrading the standard consumables
stack-up of the Duramax torches to the new
Hypertherm cartridge consumable platform. This
will enable owners of the Powermax45 XP and
Powermax65/85/105 to enjoy some benefits of the
cartridge consumable platform, such as faster
change-outs, easier ordering and inventory
tracking, longer life, and improved cut quality.

Ÿ

Ÿ

SYNC™Power Source with Smart SYNC™
torches have single cartridge simplifying uses
and maintenance. This ensures that all parts are
perfectly aligned and optimized for the best
possible performance. As a result, the cartridge
can last up to twice as long and deliver cleaner
cuts when compared with traditional
consumables.
The innovative solution simplifies the
consumable platform into a single-piece
cartridge design, so that customers' can
minimize their consumable inventory needs and
easily identify which consumable they should be
using.
The cartridges are colour coded for different
operations such as Hand, Mechanized, Gouging,
and Extended reach Cutting.
New cartridge can also be fitted on existing
Duramax torches with an adapter. *Powermax
SYNC™ can simplify the operation, minimize
downtime, troubleshooting and training.
RFID features available are very useful for
optimize and data capture. It can even track data,
such as start and arc-on time, identify trends,
enhance the efficiency of cutting processes, and
to improve end-of-life detection.

Interesting Facts - Titanium
v AWS D1.9/D1.9M Structural Welding

Code—Titanium. Released in July 2007, a new
resource tool, provides the information
required to engineer a structural titanium
product from start to finish - from design
through manufacture and inspection—in the
form of a structural code of reference.
v Many, if not all, of the vessels that have landed
on Mars make use of titanium in their
construction. The recently deployed
Perseverance Rover has six wheels, each with
its own motor and their legs and spokes are
made of titanium, due to it being a springe
material able to sustain the bumps and knocks
of Mars' rugged terrain.
v Manufacturing in titanium has become both

easier and more sustainable, bearing fruit in
better products and new alloys. Aerospace and
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orthopaedics are the industries that benefit
most, but auto parts, sports equipment, tooling,
mining, and oil & gas are also increasingly
reliant on 3D-printed titanium.
v 3D printing is driving the development of

numerous new materials, including Ti alloys.
New titanium-copper alloys have been
developed, with ultra-fine grain size to
overcome the problems of cracking and
distortion associated with alloys using columnshaped grains
v Titanium metal connects well with bone, so it

has found use in surgical applications such as in
joint replacements and tooth implants.The
largest use of titanium is in the form of titanium
(IV) oxide, extensively used s a pigment in
paint, plastics, enamels & paper.

NEWS from Industry
New Robotic Welding Line
Tata Steel has unveiled a new high-tech robotic
welding line at its Automotive Service Centre in
Wednesfield, West Midlands - the largest in the UK
that can weld more than a thousand car parts every
hour. The new robotic welding line trebles the site's
capacity to produce tailor-welded blanks -- special
sheets of steel made from different thicknesses.
These steel parts - often used for car door panels enable manufacturers to make lighter vehicles with
lower emissions, while boosting miles per gallon.
Tata Motors subsidiary TAL Manufacturing has
received 'CE' certification for Made-in-India robot.
The TAL BRABO robot, now complies with
essential requirements relevant to European health,
safety, and environmental legislation, permitting
export of the TAL BRABO Robot to customers in
Europe.

Renaming of L&T manufacturing facility
in Surat
Themanufacturing facility of the infrastructure
multinational Larsen & Toubro (L&T) has renamed
as AM Naik Heavy Engineering Complex —
after the company's chairman AM Naik. The Hazira
facility, over the years, has expanded to incorporate
a modular fabrication yard, and manufacturing of
supercritical power plant equipment, nuclear
forgings, and a unique armoured systems complex.

Export of Coke Drums
L&T has despatched 6 of the world's largest coke
drums weighing 658 tonnes each for a refinery
project in Mexico. These drums form a part of a
Delayed Coking Unit in the PEMEX DOS Bocas
Refinery project, which will convert the residue
from the combined distillation plant into higher
value products.

Defence Equipment Exported
As a testimony to benchmark technological
strengths and manufacturing capabilities of
BrahMos, they have achieved the first milestone in
this direction by signing the export contract with
the Philippines on January 28, 2022. A promising
forward-looking strategy to supply the universal
BrahMos weapon system to third-party friendly
nations and strongly positioning India as a major
weapon exporting nation in the world. India is
going to deliver a modern, full-scale, state-of-theart weapon system to a foreign customer nation.
The BrahMos export order has come as a major
fillip for the Indian defence industry and for all our
small, medium, large industrial partners and

entities which have been closely associated with
the BrahMos JV since long.

Renewable Energy
India has made the world's largest expansion plan
for renewable energy transition, with a target of
175GW of renewables by 2022 and 500 GW by
2030. The country aims to be among the world's
largest Green Hydrogen hubs and has a plan for
using the same across the sectors.It can also provide
India the energy security by reducing the everincreasing energy import bill and a pathway to
green alternatives for “hard-to-abate” industries,
like refineries, fertilisers, steel, and transport.

Green Hydrogen
Green hydrogen, made from electrolysis ofwater
and renewable electricity, will likely play a major
role in cutting emissions globally, offering a route
to decarbonization for heavy industries like steel
and cement. The use of green hydrogen is both a
win-win situation for power generation and
industry, and a perfect example of sectors coupling
through electrification.India is well suited for
Green Hydrogen production due to the low
generation costs of renewable electricity from
abundantly available solar PV and wind power
sources. L&Thas entered a MoU with
HydrogenPro AS (HYPRO), a Norway-based
Electrolyser technology and manufacturing
company for the partnership to tap the emerging
Green Hydrogen market. Under this agreement,
L&T and HydrogenPro will jointly work towards
setting up a joint venture in India for Gigawattscale manufacturing of Alkaline Water
Electrolysers based on HydrogenPro technology
for the Indian market and other select geographies.
Big strides by Thermax group
The Air Pollution Control business (Enviro) of
Thermax recently commissioned an ESP
(Electrostatic Precipitators) followed by an FGD
system for a 16 TPH biomass-fired boiler for an
FMCG major in India.The ESP is supplied for
removing suspended particulate matter (SPM) and
the FGD system for capturing sulphur dioxide
(SO2) from an exhaust flue gas, keeping the
emission level within the permitted value.
Thermax is delighted to announce a total of 50
MLD seawater desalination orders received from
leading corporate houses in the pharmaceutical and
chemical industries. The seawater desalination
plants will be in Andhra Pradesh and Gujarat,
respectively. As a pioneer in the area, Thermax was
the first company to install a desalination plant in
India in the early 90s.

