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EDITORIAL

NEWS from the Indian Industry

Dear Readers,
We are happy to present the second issue of this
year “Weldwell Spectrum” Newsletter.
The intent and boost of the present government
for “Make in India” has created a flutter in
the industry. This is especially seen in new
manufacturing facilities being created to cater
the Defense and Aerospace. The Industry News
of this quarter, reflects the response to this
government focus.
Copper is soft, ductile and easily worked, therefore
was the first to be used to fabricate tools and
weapons from ancient times. Subsequently,
alloying with a range of metals improved
the mechanical properties and, or, corrosion
resistance, increasing its importance and usage.
The present issue is primarily devoted to this
importance of Copper in the fabrication industry.
Due to its unique mechanical properties and
alloying elements, weldability and alloy metallurgy
is important and same is discussed in the article
“Weldability of Copper and its Alloys”
Application of copper layer on the surface to
different metals either to provide anti-corrosion
shielding properties or wear resistance forms
the core of discussion in ‘Surfacing with Copper
Welding Consumables’.
The inauguration of an application center in Pune
by Kemppi, the leader in manufacturing welding
equipment, is covered in our Events Section.
Our thanks to all those, who have sent in their
comments and request others to offer feedback to
enable us to make this quarterly more informative
and presentable. With the digital edition getting
popular, it is hereby requested for readers to call
for soft copies, if required. Kindly also feel free to
refer names of other friends and colleagues who
may be interested.

Ashok Rai
Editor

Editorial Team:
Editor-in-Chief: Dr. S Bhttacharya
Members: Kapil Girotra, PS Naganathan,
Navin Badlani
sales@weldwell.com
technical@ weldwell.com
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GE Power have taken over the energy activities (power
generation and grid) from Alstom – India. They have
bagged INR 309 Cr contract by NTPC for installing
Flue Gas Desulphurization system at Phase-I of Super
Thermal Power Project in Telangana.
Alstom-India, re-focusing their business in India under
Alstom-Transportation, announced the completion
of its first all-electric locomotive from its state-ofthe-art locomotive facility at Madhepura in Bihar,
on schedule. The new locomotives will not only
bring down operating costs for the Railways but will
significantly cut down greenhouse gas emissions as
well. This first locomotive is part of a 3.5 billion order
comprising 800 electric double-section locomotives
signed in 2015 which contributes to the Ministry of
Railways public-private partnership programmed
to modernize the country’s rail infrastructure.
Kemppi opens up a robotic welding application center
in Pune, India to respond to the increasing needs for
welding automation. The center provides complete and
innovative solutions and services to the integrators and
end customers.
BHEL signs Technology Transfer Agreement with ISRO
for manufacture of Space Grade Lithium-ion cells, as
part of its diversification strategy. It is also planning to
foray into development of Metro Rail Coaches. India’s
defense scientists have developed a new indigenous
system that identifies missile targets. This will replace
the Russian-developed seeker on all future BrahMos
Hypersonic Missiles. It is expected that in the next five
years speeds of Mach 5i.e. 5 times speed of sound
would be achieved and considerably reduce its reliance
on Russia’s Defense Imports.
L&T MBDA Missile Systems Limited is to bring in
world class guided weapon systems technology for the
Indian Armed Forces under the ‘Make in India’ initiative
with a clear objective of indigenously developing,
manufacturing and supplying highly advanced missiles
and missile systems.
HAL and MAHINDRA partner BOEING for manufacturing
Fighter Jets -The joint partnership plans to manufacture
the F/A-18 Super Hornet in India. These will be
affordable, combat-proven fighter capabilities. It has a
growth potential to create industrial capability to build
India’s aerospace industry and for armed forces.
L&T defense business to invest Rs 1,000 Cr. to build
tank, missiles system -Engineering major Larsen
&Toubro is planning to invest Rs 1,000 crore to set up
tank manufacturing and missile facilities.

Weldability of Copper & its Alloys
Introduction:
Copper and copper alloys offer a unique combination
of material properties that makes them advantageous
for many application environments. They are widely
used because of their excellent electrical and thermal
conductivities, outstanding resistance to corrosion, ease
of fabrication, and good strength and fatigue resistance.
Other useful characteristics include spark resistance,
metal-to-metal wear resistance, low-permeability
properties, and distinctive colour. Alloying Copper with a
range of metals improve the mechanical properties and / or
corrosion resistance, increasing its usage in applications.
In manufacturing, besides mechanical fastening, copper
is often joined by following three methods, Soldering,
Brazing and Welding. This treatise is primarily limited to
Arc Welding although, Oxyfuel Gas Welding, Resistance
Spot & Seam Welding, Friction Welding, Laser, Electron
Beam, Ultrasonic and High frequency Welding can also
be used.
(A) Factors Affecting Weldability:

pitch and P-deoxidised copper. Shielding gases for
welding are argon, helium, nitrogen or mix of two or more
of these. Pure argon is used for GTAW welding up to a
thickness of 2mm and for GMAW welding up to approx.
5mm. above these thicknesses an argon-helium mixture
will give better results with greater heat input and less
risk of lack of fusion defects. Coppr-trode and Sil-trode
are the popular brands.
(b) Copper Alloys - Many common metals are alloyed
with copper to produce the various copper alloys. The
most common alloying elements are aluminum, nickel,
silicon, tin, and zinc. Other elements and metals are
alloyed in small quantities to improve certain material
characteristics, such as corrosion resistance or
machinability.
(i) Copper-zinc alloys (Brass) - The main alloying
element in the brasses is zinc (up to 40%Zn). With the
exception of brasses containing lead (Pb) all the brasses
are weldable, the low zinc alloys being the easiest.
Brasses may be welded using SMAW, GMAW or GTAW.

The alloying elements that comprise the specific copper
and /or alloy and the mechanical properties primarily
affect weldability.
(a) Unalloyed (Pure) Copper – containing a minimum
of 99.3% Cu. metallurgically, welding copper by gasshielded processes presents no special difficulty.
Oxygen-free and de-oxidised copper are easily welded,
but, for tough–pitch copper, which contains stringers
of copper oxide (<0.1% oxygen), additional care during
welding is needed.

Fig.2: Brass welded with SS

Fig.1: Joining of Pure Copper with Copr-trode
ERCu, typically containing 0.4% of Si and Mn with 0.8% of
Sn to aid fluidity is used. However, ERCuSi-A containing
1%Mn and 3%Si is the preferred filler metal for tough

Filler metals are available although these are generally
based on copper-silicon or copper-tin alloys due to
the problems of transferring zinc across the welding
arc. A typical GMAW or GTAW filler metal would be the
3% silicon alloy specified in EN ISO 24373 SCu 6560
(CuSi3Mn1). Successful welds can also be made using
copper-tin alloys such as Cu-7%Sn and Cu-12%Sn.
These can be obtained as both GMAW and GTAW filler
wires and as SMAW electrodes. The Cu-Si filler metal
flows easily and a 60° included angle weld preparation
gives acceptable results. The Cu-Sn weld metal is
more sluggish and an included angle of at least 70° is
advisable. The shielding gas used for MIG or TIG welding
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of thin section components is high purity argon. In thicker
sections, over 5mm thick, the addition of helium will
greatly assist in providing sufficient heat for full fusion,
as, will the use of pulsed welding current. TIG welding
is generally limited to joint thickness of around 10mm,
MIG being the preferred process for thicker sections.
Preheating to between 100°C and 300°C, depending
upon section thickness can be helpful in reducing zinc
loss, particularly in the high zinc alloys, by enabling a
lower welding current to be used, resulting in less melting
of the parent metal.

process plant applications. Due to relatively low thermal
conductivity it is possible to use high welding speeds
and to dispense with preheat for the thicker joints. One
undesirable characteristic, however, is that the silicon
tends to form an oxide film on the weld pool surface,
so it requires vigorous wire brushing of individual weld
passes during multi-run welding. There is also a slight
tendency to hot shortness at elevated temperatures. It
is advisable to stress relieve or anneal components prior
to welding and to cool rapidly through the 1000-850°C
temperature range.

(ii) Copper-tin alloys (Bronzes) - This group of alloys
are those that are alloyed with tin.
(ii –a) Phosphor bronze are alloys that contain 1and
12% tin (Sn) with about 0.01-0.2% of phosphorus (P). The
alloys are corrosion resistant and have excellent wear
characteristics, so they are used for valves, bearings and
machine parts. From a weldability point of view the main
problem is that the alloys are sensitive to hot cracking
and the lower P content alloys are also prone to form
oxide films on the weld pool. High welding heat inputs,
high preheat and slow cooling rates should therefore
be avoided. GMAW and GTAW are the preferred welding
processes with argon or helium-argon mixtures. The
former is more suitable than latter for welding heavier
section joints and positional welding is best achieved
using pulsed current.

Fig.3: Phosphor–bronze gears repaired
Filler metals matching the composition of the parent
metal, e.g. EN ISO 24373 CuSn6P, are available. Although
MMA welding consumables are available the process
is not widely used. A stringer bead welding technique
is generally necessary and heavy sections and require
preheat and interpass temperatures of around 200°C.
(ii-b) Copper-silicon alloys (Silicon bronzes) they
contain between 1.0 and 4.0% silicon with small amounts
(less than 1.5% in total) of zinc, manganese and/or
iron and are probably the easiest of all the bronzes to
weld. They have good strength and excellent corrosion
resistant properties and are frequently used for heat
exchanger tubing, marine hardware and in chemical
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Fig.4 & 5: Silicon Bronze Build-up
As with other bronzes, GMAW or GTAW welding are
the processes of choice using pure argon as the shield
gas and consumables that match the parent metal
composition e.g. EN ISO 24373 CuSi3Mn1. The GTAW
process can be used for welding components up to
25mm thickness at welding currents of 300amps.
However, the weld pool size should be restricted to
provide a fast cooling rate.
(ii-c) Copper- aluminium alloys (Aluminium-bronze)
- comprise approximately 3 to 15% of aluminium with
additions of iron, manganese and nickel. The alloys
with less than 8%Al are single phase; those with more
than 9%Al are two phase and capable of being quench
hardened to give a martensitic micro-structure. All the
alloys have excellent corrosion resistance, particularly
in marine environments, and are used for pump bodies,
valves, bearings and ships propellers.

Fig. 6 & 7: Ship Propeller/ Turbine Blades

The characteristic that gives the alloy its corrosion
resistance is the strong tenacious aluminium oxide film
that forms on the surface. This causes problems of
oxide film entrapment and lack of fusion during welding
and must be removed. Scraping and wire brushing the
surfaces before welding is necessary. Both GMAW and
GTAW are commonly used. The DC+ve current GMAW
successfully breaks up and disperses the film. As, DC-ve
GTAW welding cannot provide this cleaning action, it is
necessary to use AC-TIG. Inverter-based square wave
GTAW power sources will give the best control. Argon
is the recommended shield gas although a helium/
argon mixture may be useful when welding very thick
section joints with the GMAW process. SMAW welding
is possible although the fluxes required to remove the
oxide film are very aggressive and may cause corrosion
problems if not completely removed before the item
enters service. Aluminium bronzes with less than 8%
aluminium are prone to hot cracking at temperatures
around 700°C and care needs to be taken to reduce
residual stresses as much as possible by ensuring
accurate fit-up and minimal root gaps. Low heat input
procedures should be used and interpass temperature
limited to 150°C. These alloys do not require preheat.
A filler metal with around 8 to 10% aluminium AWS
A5.7 CuAl-A2 is the best choice as this composition is
relatively resistant to hot cracking. The two phase alloys,
i.e. those with more than approximately 9%Al, have very
high tensile strengths although the very highly alloyed
suffer from a substantial loss of ductility. All the alloys
are, however, readily weldable and relatively insensitive
to hot cracking. Heat input control is therefore less
important although a maximum interpass temperature
of 250°C is recommended and a pre-heat of 150°C
may be used when GMAW welding thick section joints.
AWS A5.7 ER CuAl-A2 (EN ISO 24373 CuAl10Fe1) or, for
higher strength, ER CuAl-A3 (EN ISO 24373 CuAl11Fe3)
are readily available as MIG/TIG filler metals.

(ii-d) Copper-nickel alloys (Cupro-nickels) – These
alloys find many applications in marine, power, electrical
and chemical industries. Typical hardware fabricated
are condenser and heat exchanger components,
seawater piping and welding of hull of an ocean going
fishing vessel. Cupro-nickels (containing up to 30% Ni)
are single phase (low thermal conductivity) and readily
weldable using inert gases (GMAW or GTAW), generally
without preheat. High quality welds can be obtained with
all these welding processes.

Fig.8: Nickel Aluminium Bronze Fabrication

Fig.10: Welding with 90:10 consumable

Fig.9: Welding with 70:30 consumable
Autogenous welding is not recommended and filler
metals typically contain 0.2 to 0.5% titanium, as
deoxidants, to minimize porosity. 90/10 (BS 2901-3
type C16) and 70/30 (BS 2901-3 type C18) (Cu/Ni) are
common welding consumable grades used. The 70/30
(Cu 7158), also known as, “MONEL® (patented by
Special Metals) is most popular choice of fabrication in
the industry. Monel welding consumables are available
as Filler Metal, as well as, Electrodes.
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Argon shielding gas is generally preferred for MIG and
TIG welding, the latter often being carried out using DC
electrode negative. Special shielding gases such as 11
He / 2 H2 are used to reduce the incidence of surface
oxides which can form on these materials, especially
with multi-pass TIG welding. Contaminants such as
sulphur, phosphorus and lead are detrimental to cupronickels and are likely to cause cracking. Thorough
cleaning of these alloys before welding is required. Gas
metal-arc welding is the most widely selected process
for surfacing.
(B) Other Properties Affecting Weldability :
Many of the physical properties of copper alloys are
important to the welding processes, including melting
temperature, coefficient of thermal expansion, and
electrical and thermal conductivity.
(a) Effect of Thermal Conductivity- Copper conducts
heat easily, so this can be an issue and cause the metal
to lose ductility. When welding commercial coppers
and lightly alloyed copper materials with high thermal
conductivities, the type of current and shielding gas
must be selected to provide maximum heat input
to the joint. This high heat input counteracts the
rapid head dissipation away from the localized weld
zone. Depending on section thickness, preheating
may be required for copper alloys with lower thermal
conductivities. The interpass temperature should be the
same as for preheating.

Summary : It is seen that, due to high thermal
conductivity of copper, the joint designs need to be
wider than those for steel to allow adequate fusion
and penetration. Recommended weld joint designs
and welding consumables for welding of unalloyed and
alloyed Copper are as under.
Base Metals

Electrodes/ Filler Wires

Copper (Oxygen and
De-oxidised)

ECu /
ERCu

Silicon Bronzes,
Brasses

ECuSi /
ERCuSi-A

Phosphor bronzes,
Brasses

ECuSn-A/
ERCuSn-A

(b) Welding Position- Due to the highly fluid nature of
copper and its alloys, the flat position is used whenever
possible to prevent molten metal from dripping. The
horizontal position is used in some fillet welding of
comer joints and T-joints.

Phosphor bronzes,
Brasses

ECuSn-C/
ERCuSn-C

Copper-nickel
alloys

ECuNi/
ERCuNi

(c) Surface Condition - Grease and oxide on work
surfaces should be removed before welding. Wire
brushing or bright dipping can be used. Mill scale on the
surfaces of aluminum bronzes and silicon bronzes is
removed for a distance from the weld region of at least
13 mm, usually by mechanical means.

Aluminium bronzes,
brasses

ECuAl-A1/
ERCuAl-A1

Silicon bronzes,
Manganese bronzes

ECuAl-A2/
ERCuAl-A2

Aluminium
Bronzes

ECuAl-A3/
ERCuAl-A3

Nickel Aluminium
bronzes

ECuNiAl/
ERCuNiAl

Manganese-Nickel
Aluminium bronzes

ECuMnNiAl/
ERCuMnNiAl

Brasses, copper

/RBCuZn-A

Brasses, manganese
bronzes

/RBCuZn-B

Brasses, manganese
bronzes

/RBCuZn-C

Nickel silver

/RBCuZn-A

(d) Melting Point - Certain elements (for example, zinc,
cadmium, and phosphorus) have low boiling points.
Vaporization of these elements during welding may result
in porosity. When welding copper alloys containing these
elements, porosity can be minimized by higher weld
speeds and a filler metal low in these elements.In many
cases, deoxidants such as titanium and aluminum are
added to the filler metal to ensure complete deoxidation
and freedom from weld metal porosity.
(e) Physical Effects of certain alloying elements:
(i) Copper alloys, such as copper-tin and coppernickel, are susceptible to hot cracking at solidification
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temperatures. This characteristic is exhibited in
all copper alloys with a wide liquidus-to-solidus
temperature range. Severe shrinkage stresses produce
inter-dendritic separation during metal solidification.
Hot cracking can be minimized by reducing restraint
during welding, preheating to slow the cooling rate and
reduce the magnitude of welding stresses, and reducing
the size of the root opening and increasing the size of
the root pass. (ii) Precipitation-hardenable copper alloys
are prone to oxidation and incomplete fusion. Therefore,
whenever possible, the components should be welded in
the annealed condition, and then the weldment should
be given a precipitation-hardening heat treatment.

Weld joint designs for Joining Copper and Copper alloys:
FOR GTAW AND SMAW

FOR GTAW AND SMAW

A = 1.6mm, B = 2.4mm, C = 3.2mm, D = 4.0mm, R =
3.2mm, T=thickness

A = 1.6mm, B = 2.4mm, C = 3.2mm, R = 6.4mm,
T=thickness

Comments from Editor :
Weldwell / Nivek can assist in choosing the right welding
consumable for your applications and stock the following
popular welding consumables manufactured by AMPCO
METAL – USA and Special Metals – USA such as :
* Copr-trode (Class Cu) – joining and overlaying copper
plate, castings and wrought products where maximum
electrical and thermal conductivity are required. * Siltrode (Class CuSi-A) – for GTAW of copper-silicon,
copper-zinc, copper to itself and also to mild steel.
Used extensively in welding of galvanized steel. *
Ampco-trode 7 (Class CuAl-A1) – overlaying bearing
and corrosion – resistant surfaces. * Ampco-trode 10
(Class CuAl-A2) – joining of like and dissimilar metals
and for overlay of bearing, wear and corrosion resistant
surfaces. * Ampco-trode 150 (Class CuAl-A3) – for use in
overlaying bearing surfaces requiring medium hardness,
high strength and good ductility.* Ampco-trode 40
(Class CuMnNiAl) – for joining and overlaying corrosion
resistant alloys specially for marine application. Ampcotrode 46 (Class CuNiAl) – recommended for corrosion,
erosion and cavitation applications requiring joining or
overlaying alloys like MIL-B-21230A alloy 1, * MONEL®
Filler Metal 67 AWS A5.7 ERCuNi, * MONEL® Filler Metal
60 AWS A5.7 ERNiCu -7 and electrodes * MONEL®

Welding Electrode 190 AWS A5.11, ENiCu-7 and *
MONEL® Welding Electrode 187 AWS A5.6, ECuNi.
References:
*Welding of copper and copper alloys, AWS welding
handbook, Volume 3, Ed. 8, 1997; *Copper Development
Institute;* Literature from Ampco Metal* ASM metal
handbook, volume 6, 1993 23

Of all metals copper is the most
ancient, having been first used to
fabricate tools and weapons since
about 3500 years BC. Welders and
metallurgists can therefore claim to
have a very long pedigree! The heat
required for this type of welding is
approximately twice that required for
steel of similar thickness.
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Surfacing and Overlaying with Copper Welding Consumables
Introduction:
Copper and copper alloys are chosen because of their
excellent corrosion resistance and electrical and thermal
conductivity. Many applications such as, heat exchanger
tubing, marine hardware and in chemical process plant,
corrosion is the primary criteria. Due to the fact that,
copper and copper-base alloys can be welded to mild
and low alloy steels and to stainless steels, this dissimilar
welding property poses an advantage. This cladding
/ lining of sufficient thickness with copper / its alloys
gives the required corrosion allowance to the supporting
layer of the structural base. This process, results in good
strength and excellent corrosion resistant properties.
This also offers benefits in reducing materials cost
and, in salvage applications, enabling an expensive or
difficult-to-replace part to be reclaimed and restored to
operation with minimum of downtime.

The precise effect of the metallurgical mixing of two
dissimilar metals is not easy to predict, but reference to
the appropriate equilibrium diagram is of some guidance
in indicating whether or not undesirable phases are
likely to develop which may result in a reduction in
performance. Dilution is often controlled by selecting
a welding process where heat input is reduced to a
minimum. Commonly, TIG welding with adjustment
of a mechanical filler wire feed to control weld pool
temperature, and MIG welding with adjustment of
weld current to give a low current “globular” type metal
transfer, are employed. More recently pulsed MIG with
accurate electronic control is being used.
The following applications involving surfacing/
overlaying are common :

Weld Surfacing:
Surfacing in the form of weld overlaying, lining or
cladding with aluminum bronze or copper is extensively
practiced to obtain improved corrosion resistance or to
build up a bearing surface. Building-up of a non-ferrous
layer for mating with ferrous surface for wear resistance;
general maintenance and repair are all applications of
weld surfacing.
Basically this involves welding of dissimilar metals.
Dissimilar welding notably concerns the dilution effects
at the dissimilar metal inerface causing a possible
reduction of mechanical and corrosion resistant
properties and the effects of penetration of the molten
clad layer in the steel substrate.This fabrication in which
dissimilar metals are welded is inherently more difficult,
however, by proper design and control of fabrication;
welding techniques, and careful selection of starting
materials, many components and plants are now
performing satisfactorily in service.
While each joint or surfacing operation has to be treated
in accordance with the particular component design and
materials involved, following basic principles have to be
observed:

Welding Steel to Aluminum Bronze
Bearing Overlay – Examples

Oil Platform Jacking Rig Component

1) Careful selection of welding process
2) The use of weld process mechanization
3) Reduction of heat input to the minimum required for
the development of the fusion bond.
4) The application of an intermediate layer metallurgically
compatible with both dissimilar metals.
5) Stress relief of the steel, and surface peening to reduce
the incidence of grain boundary penetration.
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Oil Platform Jacking Rig Component

by GMAW process. In cases where the dimensional
geometry does not allow a 6.4 mm deposit to be added
on, undercut the area to be overlaid and proceed to build
up with weld metal.
*Machine or grind base metal prior to first pass and wire
brush or grind weld deposit between passes. Oil, cutting
fluids, etc. must be removed before welding.
Forge Press Piston

*Bearing surface overlays are often designed with
prefer¬ential wear requirements. To do this, select a filler
metal and associated welding process that will result in
a weld deposit of 50 to 75 points Brinell hardness softer
than the mating surface. This will assure a preferential
wear system. AMPCO-TRODE® alloys is one such filler
metal.
* Reduction of heat input to the minimum required for
the development of the fusion bond

Mining Shaft
Surfacing for Corrosion Resistance

* The application of an intermediate layer metallurgically
compatible with both dissimilar metals.
*Stress relief of the steel, and surface peening to reduce
the incidence of grain boundary penetration.
Comments from Editor :

Power Plant Service Water Component
Selection of a welding process is determined largely
by the equipment available and the desired deposition
rate. Normally for thinner sections GTAW is used with
a high-copper-alloy filler rod. In the heavier thicknesses
surfacing or overlaying Gas metal-arc welding is the
most widely selected process. However, when the job
dictates, gas tungsten-arc or shielded metal-arc welding
may be used satisfactorily. The higher current density
associated with the inert-gas processes give deep
penetration into the base metal.
Tips for Surfacing:
* Careful application of the first layer is important to
obtain a smooth, uniform contour without crevices. To
reduce base metal pickup when overlaying iron or steel,
apply the first layer with low amperage and use a weave
technique. Excessive base metal dilution would result in
difficult machinability and reduced service performance.
Subsequent passes may be applied practicing the same
technique. Welding in the flat position is recommended.
*A finish thickness of 4.8/5.0 mm would be considered
a minimum satisfactory build up. For best performance
and mechanical properties of the weld, four weld layers
are applied for a finish machined deposit of 6.4mm

AMPCO METAL, a company headquartered in Switzerland,
is a committed innovative products manufacturer. They
offer a full range of aluminum bronze and other copper
based arc welding alloys. Welding consumables that
are best suited for weld surfacing applications include:
*AMPCO-TRODE® 10 (AWS Class ERCuAl-A2, ECuAl-A2)
is the most versatile welding filler metal in the family of
aluminum bronze alloys. This alloy is used for joining,
as surfacing for a bearing or wear surface, as surfacing
for corrosion resistance, joining dissimilar metals, and
for maintenance and repair.*AMPCO-TRODE® 7, 10,
150, 160 are recommended for welding aluminum
bronze of similar compositions, and as surfacing for
bearing surfaces on steel for metal to metal wear. These
alloys produce a deposit with an average hardness of
125 through 166 Brinell number. They are available in
MIG spooled wire, TIG filler rod and coated electrodes.
*For applications that require resistance to wear or for
very high metal to metal wear hardness requirements,
AMPCO-CORE® 200, 250, & 300, flux cored MIG wire
that produce deposits with an average hardness of 183
– 364 Brinell. These products are ideal for rebuilding
aluminum bronze dies or fabricating the ferrous dies
used for forming or drawing low carbon, aluminum,
titanium and stainless steel.
References:
Copper Development Institute;
Literature from Ampco Metals

AWS

Handbook;
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Welding with Copper Consumables
Introduction:

Recommended Parmeters for GMAW

The gas tungsten-arc welding process (GTAW) is
recom¬mended when the operator requires the utmost
in deposit quality and precision control of the weld
metal. Direct cur¬rent electrode negative (dcen) is
preferred with this process although alternating current
high frequency (achf) can be used. It is often employed
to repair castings, construct or repair forming dies,
fabricate copper alloy piping systems and for code work
weldments The gas metal arc welding process (GMAW)
is the most popular process for depositing copper and
copper alloys.It affords high deposition rates, increase
efficiency and reduced operator fatigue. In many cases,
it eliminates the necessity to preheat the work.

*To insure a bright clean weld deposit, the gas flow rate
should be set on 45-50 cfh (21.2-23.6 l/min)

Recommended Parmeters for GTAW:

*The power source should be set on dcep and best
results are obtained with the machine settings operating
in the spray transfer range.

*For most applications, 100% Argon is recommended.
100 % Helium or an Argon/helium mix gas would be
recommended for deeper penetration.
*A sharp pointed Tungsten electrodes with 2% thorium
are preferred to deposit copper and copper alloys since
2% thoriated tungsten electrodes have higher electron
emissivity, longer life and are easier to start than pure
tungsten electrodes. The tungsten should extend from
6.4 to 9.5 mm beyond the cup of the welding torch
*To deposit AMPCO-TRODE® welding wires with
GTAW, a dip tech¬nique is recommended similar to the
technique used to deposit aluminum rod.
*Care must be exercised to avoid melting off the end of
the filler rod with the arc, as this will result in an oxidized
ball on the end of the filler rod and impair “wetability” of
the filler rod.

* 100% argon gas is suggested.A black oxide on surface
indicates unsatisfactory gas coverage situation.
*When sustained use of the equipment is anticipated,
a water-cooled torch performs best due to cooler
operation. This is especially true with 1.2 mm and 1.6
mm wire.
*Arc length within normal limits does not affect the
deposit quality.

*The flat position is preferred, however out-of-position
welding can be performed with a pulsed-type power
source.
RECOMMENDED WELDING AMPERAGE
Wire
Diameter

Voltage

Gas Metal0.9/1.0 mm 20-26
arc (dcep)1.2 mm
22-28
Positive
1.6 mm
29-32
2.4 mm

32-34

Amperes*
100-200
100-250
250-400
350-500

*Use high side for copper.

*Maintain an arc length of 1.6 to 4.8 mm

Preheating Recommendations

*Helium has more current-carry¬ing ability and provides
a hot arc with greater speed and more penetration.

1. Cupro-nickel and silicon bronze—no preheat; interpass temperature—200°F (93°C) maximum.

*Gas Flow: 19.0-26.0 L/min. For both 100% helium &
100% argon

2. Aluminum bronze—alloys up to 10% aluminum— no
preheat, 300°F (149°C) maximum inter-pass. Alloys
exceeding 10% aluminum -300°F and 600”F (149°C and
315”C) maximum inter-pass.

RECOMMENDED WELDING AMPERAGE
Filler Size

GTAW
Process

Amperes*
(dcen)

Amperes*
(achf)

1.6 mm

70-120

70-150

2.4 mm

120-160

140-230

3.2 mm

170-230

225-320

4.0 mm

220-280

175-300

5.0 mm

280-330

200-320

*Use high side for copper.
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* The direction of travel and angle of the gun are very
important in obtaining a smooth bright deposit

3. Manganese bronze—300°F (149°C) for inert gas and
500°F (260°C) for shielded metal-arc.
4. Copper-1000°F (538°C).
Comments from the Editorial Team:
The above recommendations are from AMPCO Metal,
the leaders in producing welding consumables. They are
based on their over 100 years eperience and interaction
with fabricators worldwide.

Events: Kemppi Robotic Welding Application Center opens in India
Kemppi opened up a robotic welding application center
in Pune on April 25, 2018 to respond to the increasing
needs for welding automation. This is the second center
opened in Asia. A similar center was opened in Beijing,
China in December 2017.
The inauguration, was attended by Mr. CC Girotra, Mr.
Navin Badlani and Mr. Shrikant Phalke from Weldwell.
Kemppi, Oy is a globally renowned welding technology
pioneer and expert in arc welding. They manufacture
welding equipment, software and services for manual,
mechanized and automated for many critical industrial
applications. For Kemppi India Pvt. Ltd. which started its
operations in Chennai in 2011, robotic welding, is also a
strategic focus area.
Mr. Ville Vuori, CEO, Kemppi Oy Kemppi, in his address
mentioned that the application center would give insight
to increased customer understanding; help in serving

the important markets in India better and speed the
growth in Asia.
The Pune center is equipped with Kemppi’s state-ofthe-art A 7 MIG Welder and KempArc robotic welding
systems integrated with robots from well-known
robot manufacturers. The systems are presented in
action to demonstrate the efficiency and quality that
can be reached with Kemppi’s Wise optimized welding
processes. The visitors were invited to try the A7 MIG
welder’s unique web browser-based interface in practice
and experience its ease of use and time saving aspect.
The center will provide complete and innovative solutions
and services to the integrators and end customers.
Kemppi’s experienced welding engineers help the
customers to optimize their welding applications, and
offer comprehensive training covering all aspects of
welding.

Mr. Ville Vuori lights the traditional lamp to inaugurate
the new Robotic Welding Application Center of Kemppi
at Chinchwad, Pune
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