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Dear Reader,
The green shoots which were visible two months back have
shown signs of withering. The industrial growth has been in
decimal percentages during the last two months. A bad omen
for the welding fraternity. However, the good news is that
the budget has assured steady supply of fuel to the power
industry. Coal India Ltd. has also shown interest in entering
into power sector. Hopefully such moves will help elevate the
sagging morale of the welding industry.

The National Welding Seminar 2012 (NWS 2012-13)
was organized by The Indian Institute of Welding at
KTPO, Bangalore from 7th to 9th February, 2013. The
three day National Welding Seminar was inaugurated
by the Chief Guest Dr. Prabhat Kumar, CMD, Bhavini
Ltd. The Guest of Honour was Mr. N.S. Rao, Director
Projects, RINL, Vizag,
Dr. Prabhat Kumar elaborated the importance of high
quality welding in nuclear power plants. He lamented the
shortage of qualified welding engineers and welders to
meet the stringent requirements. Often a well qualified
engineer / welder moves on to greener pasture leading
to loss of time and money which leads to delays in
project completion. He was happy and lauded IIW –
India who have taken up the responsibility to train and
qualify large number of welding engineers and welders
to international level. This is a good sign but there is
long way to go to be world class.

The structural materials used in high-temperature highpressure steam boilers must be able to withstand severe
conditions for long periods of operation. Mid-life failures
for conventional low alloy ferritic steels have plagued the
electric power industry over the past 30 years. New power
plants are asking for construction materials with better
creep strength. Creep rupture strength that is adequate at
elevated temperatures over long service periods is essential
and thermal fatigue resistance is important to accommodate
the variations in operating conditions caused by system
shutdown and start up. The lead article describes in details
creep property and the tests which are carried out to assess
it. It is important to instill good habits early on in the training
process of welders. It helps ensure that these individuals are
well prepared not only to create quality welds, but also to
contribute positively to the overall welding operation. There
are ten important things to teach novice welders to improve
their skill and stay safe which are mentioned in the education
section. This also ensures a healthy bottom line. Continual
innovation and developments are the hall marks of Hypertherm
– the world leaders in producing cutting systems. In line
with their philosophy they have introduced MAXPRO200
plasma cutting system which achieves impressive cut
speeds, consistent cut quality and exceptional consumable
life. Optimized cutting parameters are automatically set and
controlled. The new system delivers reliable performance
across a wide range of industrial applications. More details
are available in new product section. Considerable research
has led to development of a welding process to join steel
and aluminium for use in automobile industry to improve fuel
efficiency. A brief description of such developments is given
in the technology section.

Mr. N.S. Rao informed that RINL requires large number
of welders for routine work. As part of their social
responsibility and to meet their own requirements they
have undertaken a programme to train new welders
free of cost with assurance of job at RINL. Every one
hailed the initiative. He, however, stressed on safety
aspects which are presently ignored.
A large number of awards were presented including Life
Time Achievement award to Dr.G.L.Dutta, Chancellor
of K.L. University, Guntur.
Dr. T. Jayakumar, IGCAR, Kalpakkam, delivered Sir
L.P. Memorial Lecture on Advances in welding and
associated inspection technologies to overcome
challenges in clean energy sectors. He emphasized
the importance in the field of nuclear energy. Dr.
Placid Rodriguez Memorial Lecture was delivered by
Mrs. Renu N. Gupta of L&T, Powai. She talked on
Welding developments in strategic sector – an industry
perspective.
A total of 79 papers were presented to more than 400
delegates who attended the seminar. Presence of large
number of students (45 No.) was a heartening feature.

Please let us have your feedback to help us improve further.

Concurrently the 7th Weld India exhibition was also held
where 68 exhibitors participated.

Dr.S.Bhattacharya
Editor
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Lead Article
Creep Property and its evaluation*
The structural materials used in high-temperature high-pressure steam boilers must be able to withstand
severe conditions for long periods of operation. For conventional low alloy ferritic steels mid-life or Type IV
weld heat affected zone (HAZ) failures have plagued the electric power industry over the past 30 years.
Creep rupture strength that is adequate at elevated temperatures over long service periods is essential and
thermal fatigue resistance is important to accommodate the variations in operating conditions caused by
system shutdown and start up as well as variable loads in day and night operations
INTRODUCTION
The heat resistant steels used in high-temperature
high-pressure steam boilers must be able to withstand
severe conditions for long periods of operation. The
most important property for such applications is creep
rupture strength. When steel is maintained under a
certain amount of stress at an elevated temperature
for a long time, it becomes susceptible to rupture,
even if the stress is lower than the ultimate tensile
strength.

such factors as chemical composition, production
method, heat treatment, microstructure and crystal
grain size. Alloying element like Mo is one of the most
effective elements that improve creep strength.
PROGRESS OF CREEP
Creep progresses in three stages. The stages are
1. Primary creep: is a period of transient creep.
The creep resistance of the material increases
due to material deformation. Predominate at
lower temperature test such as in the creep of
lead in room temperature

Lately, operation temperatures and pressures of heat
resisting equipment tend to be higher to improve
production efficiency. To keep up with this trend,
welding consumables have also been improved
to provide sufficient elevated-temperature creep
properties equivalent to those of advanced steel
materials.

2. Secondary creep: provides a nearly constant
creep rate. The average value of the creep rate
during this period is called minimum creep rate
3. Tertiary creep: shows a rapid increase in the
creep rate due to effectively reduced crosssectional area of the specimen

WHAT IS CREEP
Creep occurs when a metal is subjected to a constant
tensile load at an elevated temperature. It undergoes
a time-dependent dimensional changes (length).
The temperature depends on the melting point of the
material. A material will creep when the homologous
temperature > 0.5.
Testing temperature
Homologous temp =
= > 0.5
Melting temperature

Second Stage

Third Stage

Strain

First Stage

Intermediate elastic strain

Because the creep rupture strength of heat resistant
steels can actually govern the lifetime of power
boilers, the development of heat resistant steels with
higher creep rupture strength has been a research
priority.

Time

Fig.1 Various stages of creep
CREEP RUPTURE TESTING
Creep testing of weld metals for operation at

The creep properties of materials can be affected by

*Dieter G.E. Mechanical Metallurgy, 1988, Pub. By McGraw – Hill and
**Kobelco Welding Today, V 12, No. 1, 2009
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ASSESSMENT
There are no rigid “pass / fail” criteria in the creep
rupture testing section of the standard. It is for the
manufacturer and user to evaluate the significance
of the results.

moderate temperatures may be qualified by means
of hot tensile testing, but weld metals for operation
at higher temperatures may have to be qualified by
short term creep rupture testing.
The creep properties of a metal can be assessed
by two types of testing viz. “creep testing” or “creep
rupture testing.” The creep test measures the
dimensional changes which occur when the material
is subjected to high temperature. The creep rupture
test measures the effect of temperature on the long
time load bearing characteristics.

Conformity assessment of welding consumables is
an option for the manufacturer and / or supplier. The
standard states that the extent of qualification should
be determined on the basis of the manufacturer’s
assessment of market requirements.
Specify the maximum application temperature T for
which qualification is required. If  that temperature is
within the creep range as defined in Table 1  of the
Standard [(pr) EN 14532-2], carry out stress rupture
testing.

When a metal specimen is kept under a constant
stress at a constant temperature, the specimen
deforms exhibiting a strain curve or a “creep curve”
over time. In creep rupture testing, the time it takes
for creep rupture to occur when a specimen is kept
under constant stress and temperature reveals the
creep rupture strength. Creep rupture test results are
widely used as the basic data for designing structures
for elevated temperatures. The time taken for failure
is measured.

The requirements depend on the maximum application
temperature specified by the manufacturer. If this
temperature falls below a lower limit as per the
above standard, no special qualification is required.
If the maximum application temperature lies between
lower and higher limits, hot tensile testing is required.
If the maximum application temperature is above the
higher limit, creep rupture testing is required. For
example, ferritic steel consumables operating up to
350-500°C require hot tensile testing, while those
operating up to higher temperatures require creep
testing. To qualify a consumable for application within
the creep range as specified in (pr) EN 14532-2, the
manufacturer should carry out a short series of creep
rupture tests on all weld metal specimens.

• Rupture strength and failure time are plotted,
normally showing a straight line
• Changing of slope indicates structural changes
in the material
• The data is suitable for direct
design

application in

A typical diagram of stress to rupture time in creep
rupture testing of 2.25Cr-1Mo weld metal is given in
Figure 2.

To avoid the unpleasant aspects of high cost and
the wait for long term test results, stress-rupture
studies of welds are typically conducted at increased
temperatures using stresses significantly above
design levels. That is not a good strategy because
test temperatures and stresses influence the failure
mode and therefore make proper extrapolation of
the results more difficult. Too high temperatures
may enhance ductility and lead to optimistic life
projections because precipitates that will occur in
service at lower temperatures reduce ductility and
component life, especially in the weld fusion zone. For
extrapolation of test results over a large temperature
range some investigators prefer using the inverse of

(Data on log - log scale)
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Figure 2: Typical diagrams of stress to rupture time
in creep rupture testing of 2.25Cr-1Mo weld metal
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absolute temperature e.g. using activation energy or
Larson-Miller {LMP} parameters. The LMP is simpler
to implement statistically and may be considered
mechanistic.

growth). For example Ni based alloys contain
fine precipitates of intermetallic compounds like
Ni3Al, Ni3Ti, or Ni3(Al,Ti) or creep resistance steels
contain fine carbides like VC, TiC, NbC, Mo2C or
Cr23C6

PRESENTATION OF CREEP DATA FOR
DESIGNING
For the purpose of engineering design creep strength
is defined as the stress at a given temperature which
produces a steady state creep rate (10-11 to 10-8 s-1)

The above complex microstructure and high alloying
element additions have its own drawbacks such as:
difficult to fabricate by hot working, cold working or
welding
There are three main streams in ferritic steel
development: 2.25Cr-1Mo steel, 9Cr-1Mo steel
and 12Cr steel. By adding carbide precipitation
strengthening elements such as Nb and V or solid
solution hardening elements such as Mo and W,
the creep rupture strength of these steels has been
improved.

Some of he other relevant information on creep
properties are as under:
• High temperature alloys with good creep properties
are complex in their microstructure to obtain the
required properties at service temperature
• High temperature melting alloys normally has high
creep resistance

The figure 3 below, gives some idea about creep
rupture strength at 600°C for ferritic steels used in
thermal power plants as developed by Kobe Steel,
Japan.

• Metals with high stacking fault energy makes it
easy for slip leading to creep
• Fine precipitates having high thermal stability are
necessary for high creep resistance (prevent grain

Creep rupture strength at 600°C for100,000h
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Figure 3: Development of heat-resistant low-alloy steels for thermal electric power boilers in conjunction
with improvement of creep rupture strength
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Top 10 Things to Teach novice welders*
It is important to instill good habits early on in the training process of welders. It helps ensure that these
individuals are well prepared not only to create quality welds, but also to contribute positively to the overall
welding operation. There are ten important things to teach novice welders to improve their skill and stay
safe
INTRODUCTION
Learning to weld is no easy task. For companies who
find themselves faced with the challenge of training
novice welders, it is important to instill good habits
early on in the training process. It can also help the
welders gain the confidence they need to become
increasingly proficient. Doing so helps ensure that
these individuals are well prepared not only to create
quality welds, but also to contribute positively to
the overall welding operation. It can also help the
welders gain the confidence they need to become
increasingly proficient.

the possibility of electrical shock.
2. Install Consumables Properly
Good conductivity in a welding machine is an
important factor in gaining good weld quality. New
welders should always install their consumables –
diffusers, nozzles, contact tips, collet bodies, etc. –
according to the manufacturer’s recommendation,
making sure that each component is securely
tightened. Good connections also help prevent weld
defects, support consistent productivity and reduce
the risk of premature consumable failure due to
overheating.

Following are 10 important things to teach novice
welders, to help them improve their skills and stay
safe in the process.

3. Cleanliness is critical
Cleaning the base material prior to welding, and as
needed between weld passes, is absolutely essential.
Dirt, oil, grease and other debris can easily enter the
weld pool causing contamination that leads to poor
weld quality and costly rework. Excessive oxidation
and moisture are also culprits that can compromise
quality weld. New welders need to be educated as
to the proper cleaning procedure for the particular
base material they are welding. In some cases,
wiping the base material with a clean, dry cloth may
suffice. However, welding on aluminum, for example,
needs more precautions. The welder will need to use
a stainless steel wire brush designated for aluminum
to clean out the joint before welding. A wire brush
removes dirt and any of the oxides that may still
reside on aluminum’s surface.

1. Make safety a first priority
It is critical that welders protect themselves from
the heat and electricity generated by the welding
process. The arc is dangerous to both the eyes and
skin, and welders need to wear the proper personal
protective equipment (PPE) at all times. These items
include: flame-resistant gloves, safety glasses, a
welding helmet and a long-sleeved welding jacket.
Flame-resistant clothing and steel-toed shoes are
also recommended.
It is also important for welders to use enough
ventilation. Always train new welders to keep their
heads out of the fumes. Explain the importance
of reading and understanding the manufacturer’s
instructions for equipment, the company’s safety
practices, and the safety instructions on the label. In
short, remind novice welders to take all necessary
precautions to protect themselves and others.
Routinely checking for proper ground connections
and standing on a dry board / rubber mat during
welding can further protect welders by minimizing

Regardless of the material, it is important to provide
the welder with the proper instructions for cleaning
before welding commences.
4. Always follow welding procedures
The procedures for a given application are carefully
determined and qualified by experts to ensure

*Miller website
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that the recommended parameters are capable of
yielding the desired results. Weld procedures include
details such as the required shielding gas mixture,
recommended gas flow rate, voltage and amperage
ranges and information on the type and diameter of
filler metal, wire feed speed in the case of a GMAW
or FCAW application.

make necessary adjustments during the welding
process.
8. Visually inspect the welds
Knowing how to conduct an accurate visual inspection
of a completed weld is the first step in quality control.
It is also the quickest and least expensive method
of inspection. New welders should learn how to
identify weld defects that have porosity, for example,
since the presence of this weld defect on the surface
often indicates a similar problem throughout the
weld. Other defects that welders should learn to
identify include lack of penetration (high, ropey
welds), excessive penetration (sunken welds) and
undercutting (characterized by a notch in the base
material). It is important, too, that welders inspect
for weld cracks, which are among the most common
weld defects to occur in the welding operation.

5. Understand the importance of filler metals
Filler metals are a critical, but sometimes confusing,
component of the welding system. New welders
can benefit from familiarizing themselves with
the attributes of various types of wires, including
flux-cored and metal-cored wires, as well as the
techniques for welding with each type. For example,
they should learn whether their particular filler metal
requires a “push” or “pull” technique. Following old
adages like, “If there’s slag, then you drag,” can help;
it indicates that flux-cored wires, which produce slag,
should be operated using a pull technique.

9. Learn how to troubleshoot
Being able to identify and rectify welding problems
quickly is a key skill for new welders to learn. Good
troubleshooting skills not only help reduce downtime,
but they also contribute to good weld quality and
productivity. Such skills can also help reduce costs
associated with rework. New welders will benefit
from learning how to adjust gas flow rates, identify
gas leaks and how to adjust amperage and voltage
settings in a welding machine.

Learning to handle and store filler metals properly
is also critical for new welders to learn. They should
always wear clean gloves when handling filler metals
and if they are responsible for storing them, should
do so in a clean, dry environment.
6. Stay comfortable
Keeping cool and comfortable during the welding
process can help welders lessen the chance of
injuries associated with repetitive movement and
reduce overall fatigue. They should use a GMAW
gun or GTAW torch with a comfortable handle and
cable style, as these factors both contribute to the
weight of the equipment and maneuverability.

10. Maintenance makes a difference
From the power source to the GMAW gun or
GTAW torch and consumables, every part of the
welding system requires maintenance to keep it
operating efficiently and effectively. New welders
should become familiar with proper maintenance
procedures - preferably preventive ones - in order
to play an active part in the ongoing upkeep of the
entire welding system.

7. Know the material properties
Every material has different mechanical and chemical
properties. Helping new welders understand the
difference between materials - particularly how they
react to heating and cooling - is a key component of
training. Welders who are aware of such properties
can take precautions such as clamping to prevent
distortion. Similarly, many materials require pre- and
post-weld heat treatments to control the cooling rate
and prevent cracking. When welders are familiar with
such material attributes, they are better prepared to

There is more to teaching a novice welder than just
showing him or her how to set the power source or
hold the gun or torch at the correct angle. The best
approach to training is to incorporate good habits that
will keep the welder safe and comfortable. The time
invested to transition a novice welder to a skilled one
will have long-term benefits and are worth it.
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Technical
New Steel-to-Aluminum Welding Process*
Simultaneous developments in three joining processes contributed to lighter door panels reducing the
weight up to 17%. Lighter door panels also lead to better performing vehicles with higher fuel efficiency
Honda Motor Co. Ltd. will implement a new welding
system it has developed in order to join steel to
aluminum, so that the light metal can be used to
build outer door panels of the 2014 Acura RLX. That
new model becomes available in North America in
March 2013. The new method will be extended to
cover production of other Honda and Acura models
in the future.

said, made it possible to avoid the spot-welding used
to form door panels in conventional production, and is
able to do so without replacing its current production
lines.
Honda’s first, critical development for joining
dissimilar materials is the “3D Lock Seam,” a structure
in which steel and aluminum panels are layered and
“hemmed” to create a double seal.

Honda’s new technique for joining steel to aluminium
involves a double seam that secures the structure
and reduces deformation, thanks to an adhesive
filling for the joint. This new technique follows a
Friction Stir Welding method that Honda introduced
in 2012 for continuous welding of dissimilar metals
(e.g., steel to aluminum) in the production of vehicle
subframes.

Then, it developed a technology that prevents
electrical corrosion by using anticorrosive steel for
the inner panel and a new form that ensures the gap
between the two panels is filled completely with an
adhesive agent.
Next, it introduced an adhesive agent with a low
elastic modulus and optimized the location of the
3D Lock Seam, to control thermal deformation of
the material during the joining process. A schematic
diagram is given in Fig. 1.

General Motors Corp. also introduced a steel-toaluminum joining process in 2012, a resistance spot
welding technology it developed involving a patented
electrode design. Like the new Honda method, GM’s
development will allow it to incorporate aluminum in
automotive exterior panels for doors, or hoods, lift
gates, etc.
Honda noted that welding steel and aluminum for
external panels called for simultaneous advances in
different joining technologies, including methods of
preventing electrical corrosion (Galvanic corrosion)
that results from the reactions between different
materials, and controlling the thermal deformation
that results from the different expansion rates of
steel and aluminum.

Fig. 1 Schematic diagram of 3D Lock Seam
The new production process helps to reduce door
panel weights by approximately 17%, according
to the developer, compared to standard steel door
panels, thus contributing to greater fuel economy.

COMBINING SIMULTANEOUS DEVELOPMENTS
As per Honda Motor it made three developments
that allowed it to achieve industrial-scale production
of aluminum outer door panels.

Honda also pointed out that reducing weight at
the outer side of the vehicle makes it possible to
concentrate the point of gravity toward the center of
the vehicle, which improves stability in operation.

Combining these developments, the automakers

*Robert Brooks, published in Welding Design & Fabrication, 20th Feb., 2013
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The MAXPRO200
LongLife® air and oxygen plasma cutting system
Fast Cutting Speeds = Maximum Productivity
3000
mm per minute

Hypertherm has introduced MAXPRO200 plasma
cutting system with superior technology. This cutting
system gives maximized productivity, easy operation,
low operating cost, and reliable performance.
Optimized cutting parameters are automatically set
and controlled in one step for easy operation. The
MAXPRO200 is a LongLife system. This means the
off valve is in the leads near the torch, so optimal
results can be achieved with the longest lead length
of 30 m (100’). The new consumable designs,
improved power efficiency and higher output voltage
deliver thicker piercing and cutting performance. The
MAXPRO200 is a 33kW system as against 30 kW
system for the MAX200.
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20 mm

25 mm

32 mm

Plate Thickness
Maxpro200 (O2)

Air Plasma

Oxyfuel

EASY OPERATION
MAXPRO200
plasma
cutting system is the easiest
Range 5
Electrode
Total
800
700
2500
4000
plasma system
in
its class
for air and oxygen plasma
0
500
cutting.
It250is very 250
easy to install,
easy to operate and
easy to maximize performance. Other additional
feature to make the operation easy are:

lab test - 20 second
duration

Range 4 at
Hypertherm duty cycle ratings are established
Maxpro
40°C, according to international
standards, and
Other
are determined at actual cutting arc voltage levels.
The duty cycle is the amount of time that a plasma
arc can remain on within a 10 minute periodlonger
whenconsumable life = more cost effective
operating at an ambient temperature of 40° C. The
• IntuitiveMaxpro
one step
Other interface and automatic gas
MAXPRO200 duty cycle is 100% at 33kW up to
control deliver consistent results without operator
165VDC, at 40° C. The duty cycle rating
5000 may be
intervention.
impacted by extreme ambient temperatures.
Side
4000
panels are integral to system heat management
and
• Advanced diagnostics simplify troubleshooting
3000
should not be removed; removal of side panels will
and service.
2000
have an adverse effect to system performance.
1000
• Optional serial communications allow full control
The system weighs 335 kg (740 lbs) only. 0
of the system from the CNC.
Range 4

MAXIMIZED PRODUCTIVITY
MAXPRO200 combines fast cutting speeds and
quick process changes to maximize productivity. It
is achieved by

Range 5

Electrode

Total

No. of consumable starts
LOW OPERATING
COST
The new cutting system has exceptional consumable
life and consistent performance deliver. This leads to
more cost-effective results.

• The fastest cut speeds in its class; thereby produce
more finished parts per hour.

• Do more with less power: patented consumable
designs enable best in class cut speeds and
robust production piercing using lower amperage
levels.

• Engineered with 100% duty cycle for the most
demanding production environments.

• Superior cut quality and consistency minimize
high cost secondary operations.

• Quick transition between cutting, gouging,
mechanized and handheld processes with
automatic settings, tool free leads and quick
disconnect torches.

• Advanced consumable technologies including
LongLife, CoolFlow™ and TrueFlow™ significantly
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Range 4

800
0

Range 5
Electrode Total
700
2500
4000
250
250
500

increase consumable life to reduce cost per part. Maxpro• Improves
mild steel cutting safety over the use
10%
Oxyfuel
100%
of acetylene,
a highly flammable gas used for
oxyfuel
cutting.
longer consumable life = more cost effective

lab test - 20 second
duration

Maxpro

Other

Ten times lower cost per meter (foot)

5000
4000

120%

3000

100%

2000

Percentage

Maxpro
Other

1000
0
Range 4

Range 5

Electrode

Total

No. of consumable starts

80%
60%
40%
20%
0%

RELIABLE PERFORMANCE
MAXPRO200 plasma cutting system is engineered
and tested using the same proven design process
as the HyPerformance® HPRXD® product family
for superior reliability in the most demanding cutting
environments.

Maxpro

HANDHELD TORCH AND GOUGING
Some of the additional advantages of the system
are:
• 200 A handheld torch capable of cutting up to
75 mm (3”) for demolition, scrapping and other
heavy-duty cutting demands.

• During development, Hypertherm systems endure
rigorous reliability testing procedures equivalent to
years of use in extreme operating environments.

• Drag-cutting consumables make it easy to follow
a line or template.

• The MAXPRO200 is built with less than half
the number of internal parts compared to other
systems in the market. Fewer parts provide
greater reliability and serviceability.

• Metal removal rate on mild steel up to 18.7 kg/hr
(41.2 lbs/hr).
• Plasma gouging can replace grinding or carbon
arc gouging for many metal-removal applications.
Plasma gouging produces less noise and
fumes than carbon arc gouging and avoids
risks of metallurgical problems from carbon
contamination.

• Self-diagnostics are performed automatically at
startup and continually throughout the cutting
process.
MAXPRO200 vs. OXYFUEL
Cut speeds and pierce times are as much as 7 times
faster for maximized productivity.
• Significantly lowers operating cost per part up to
50 mm (2”).

Oxyfuel

• Many of the HyPro consumables
interchangeable with the MAXPRO200

are

For details please concact: Nivek Agencies

• Less dross, less warping, and a smaller heataffected zone to minimize high-cost secondary
operations.

401, Vikas Commercial Centre, Dr. C. Gidwani Road,
Chembur, Mumbai - 400 074.

• Increases flexibility to cut and gouge mild steel,
stainless steel, aluminum, and stacked, painted or
rusted metal.

E-Mail: nivek@vsnl.net

Tel.: (022) 66462000, 25582746, 25515523

Website: www.weldwell.com
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Review
AWS Technical Lecture Series VI
Technical Lecture Series VI: Welding of
Stainless Steels – Emphasis on metallurgical
aspects of Duplex Stainless Steels and role of
shielding gases
The Indian Institute of Welding (Foundation), an
extended arm of The Indian Institute of Welding, in
collaboration with AWS organized the sixth Technical
Lecture Series in India. The AWS nominated Mr.
Fred A. Schweighardt of Air Liquide, USA, for the
purpose. He is an authority on shielding gases for
welding applications. He is also Chairman of the AWS
C5 – Recommended Practices Committee on Arc
welding and Arc Cutting and the A5S - Shielding Gas
sub-committee. The subject he talked was “Welding
of Stainless Steels – Emphasis on metallurgical
aspects of Duplex Stainless Steels and role of
shielding gases” and was held from 15th to 23rd
January, 2013 at seven cities (New Delhi, Kolkata,
Chennai, Pune, Mumbai, Vadodara and Surat). This
is a programme aimed at dissemination of welding
knowledge to the Indian welding engineers. The
speakers in previous lecture series were Dr. Damian
J.Kotecki, Mr. J.F. (Jeff) Henry, Mr. David Landon
and Mr. Walter J. Sperko.
The lecture contained the following topics:
1. Categorization of Stainless
2. Coverage of 5 main groups of SS
3. For Each Type
a. General Metallurgy
b. Numbering Systems
c. Uses
d. Service Considerations
e. Welding Considerations
4. Gas Selection and its impacts
a. Shielding gas properties
b. Performance
c. Interactions with alloying elements

each venue was very lively and informative. It was
interesting to note that intricate and detailed questions
asked by the young engineers were patiently and
satisfactorily replied to by Mr. Schweighardt. The
best question asked by the participants as judged by
Mr. Schweighardt was presented a book on Welding
Metallurgy of Stainless Steel, by Dr. John Lippold
and Dr. Damian J. Kotecki, (Asian Edition) which
was sponsored by Weldwell Speciality Pvt. Ltd.,
Mumbai. A total of over 460 delegates attended the
lecture series which was sponsored / supported by
ten organizations including Weldwell Speciality.
The AWS paid the travel expenses of the speaker from
US and back whereas the Indian host provided all
local travel and hospitality. Mr. C.C.Girotra, Chairman,
IIW- India Foundation is the initiator and prime
mover of the entire project of AWS Technical Lecture
Series. He has been advocating the industries and
the academician to take maximum advantage of the
lecture and interaction with the expert. He sponsored
a book on Welding metallurgy and weldability of
Stainless steel authored by Dr.John C.Lippold and
Dr.Damian J.Kotecki to the best questioner. The
other key persons involved in organizing the lecture
series were Dr.S.Bhattacharya, Member IIW- India
Foundation, Mr. N.K.Sarkar, Executive IIW- India
Foundation, Mr.P.K.Das and Mr.P.Biswas, President
and Hony. Secretary General of IIW-India respectively
and Mr. V.S.Agwan, Regional Director, IIW- India.
Mr. Schweighardt was taken to sightseeing locations
at Agra, Delhi and Mumbai as part of his visit
programme to India.

The duration of lecture at each venue was
approximately four hours. Judging the response
received from the delegates, the lecture was found
to be extremely useful. A number of queries and
doubts were put to rest. Each delegate was handed
over a CD containing the complete presentation for
future reference. The Question-Answer session at
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Mr. Fred Schweighardt addressing the gathering.
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