Lincoln Electric HyperFill GMAW

HyperFill: SAW deposition
rates with GMAW flexibility

On the 22" and 23" of May 2019 at its Welding Technology
Centre in Midrand, Lincoln Electric South Africa hosted a
Structural Steel seminar at which it introduced HyperfFill, an
innovative twin-wire GMAW welding solution to maximise
productivity from a single power source, wire feeder, welding
torch, liner and contact tip. African Fusion reports.

yperFill™ is a patent-pending
H twin-wire gas metal arc welding

(GMAW) solution that is set to
revolutionised high deposition weld-
ing. Developed for semi-automatic or
robotic applications, HyperFill increases
the usable deposition rate compared
to traditional single-wire GMAW while
delivering excellent penetration profiles,
weld quality and puddle stability.

Due to its innovative twin-wire de-
sign, HyperfFill is able to utilise two
smaller diameter wires to produce a
larger weld droplet and arc cone. In
addition, this generates a large weld
puddle that is easy to manage and
control, allowing operators to increase
deposition rates by an average of 50%
over traditional single-wire processes.

The innovative design of HyperFill
also redefines the use of multi-wire
GMAW. Unlike traditional multi-wire
processes, which typically require dual
power sources or dual contact tips, Hy-
perFill uses a single power source, wire
feeder, welding torch, liner and contact
tip. This allows operations to improve
weld deposition without the burden of
a complex system set-up, allowing for
maximum productivity with minimal
implementation costs.

In the European welding industry,
GMAW using single solid wires is the
most popular welding process. More
than 300 000 t of solid wire were used
in the European Union in 2017 and
roughly 80% of these were 1,20 mm in

Single wire HyperFill

HyperfFill produces a larger and more robust root
penetration profile. Less arc pressure from the larger
arc-cone reduces the needle-like penetration profile
associated with single wire GMAW.
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diameter. Of this total, welding using
this semi-automatic process is esti-
mated to account for around 65% of
GMAW use, while the remaining 35% of
the total was used for fully automatic
and robotic welding.

To increase deposition rates and,
therefore, productivity, multi-wire
solutions have been introduced for
automatic application such as the Tan-
dem process, but such processes are
unsuitable for use by a welder in semi-
automatic mode.

HyperFill™ is a multi-wire pulsed
gas metal arc (GMAW-P) solution that
uses two electrically conductive wires,
but unlike Tandem, needs only a single
power source connected

Unlike traditional multi-wire processes,
which typically require dual power sources
or dual contact tips, HyperFill uses a single
power source, wire feeder, welding torch,
liner and contact tip.

molten puddle and easy system set-up.

Using two wires with smaller diam-
eters enables higher deposition rates
than a single thicker wire. Between the
two wires, a ‘liquid bridge’ is created
which, thanks to the process-specific
waveform generated by Lincoln Elec-
tric’s Powerwave power source, results
in a one large molten droplet that is
propelled through the welding arc into
the weld pool.

The larger droplet also spreads the
arc cone, leading to a larger diameter
puddle. This, together with the larger
droplet, makes for much easier puddle
control by the welder. This is due to a

to a single welding gun,
so it can be used for both
semi-automatic and au-
tomatic/robotic applica-

tions. >

While delivering high - g= &
deposition rates at higher HM.FF““
parameter settings, the CV & Pulse

process remains easy for

<

a welder to manage and
manipulate due to awider
arc, a larger and wider

The larger droplet spreads the arc cone, leading to a larger
diameter puddle. This, together with the larger droplet,
makes for much easier puddle control by the welder.
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Using thinner wires, the Hyperfill multi-wire process offers significantly higher deposition
rates than single wire GMAW, with deposition improvements of up to 50% on semi-automatic
and 80% on robotic applications being realisable.
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moreidealratio between the arc cone di-
ameter at the workpiece and the puddle
diameter. The ideal ratio between these
diameters is 1:1. With single wire pro-
cesses, this ratio is typically smaller and
decreases as the deposition rate increas-
es. This makes controlling the weld pool
more difficult, with consequences for
weld bead positioning, penetration and
quality. The process feels uncomfortable
because part of the puddle is in front of
the welding arc, makingitimpossible to
use the arc to manipulate its position.
Also, welders constantly have to watch
the top and bottom edges and the posi-
tion of the arc cone to ensure good edge
wetting, since the arc energy is focused
predominantly in a centre of puddle.
Lincoln Electric’s HyperfFill process
with its liquid bridge, larger droplet and
wider arc cone mitigates against these
effects. The wider arc makes it easier

to maintain control and manipulate a

larger puddle and has a positive effect

on the penetration profiles. HyperfFill
produces a larger and more robust root
penetration profile. At the same amper-
age but lower voltage, puddle fluidity
on the top edges is reduced and less
arc pressure from the larger arc-cone
reduces the needle-like penetration pro-
file associated with single wire GMAW.

In summary, HyperFill results in:

+ Higher deposition rates than single
wire GMAW. While achievableincreas-
es depend on the specific applica-
tion, deposition improvements of up
to 50% on semi-automatic and 80%
onrobotic application, arerealisable.

« Significantly reduced heat reflection
to the welder’s hand.

« Easier control of the molten puddle,
which makes the welder’s job more
comfortable. Increasesin arc-on time
from 25% to 30% have been noted,
which can typically reduce total weld-
ing costs by 10%.

» Low-frequency pulsing reduces an-
noying and unpleasant noise.

+ Visibly less fume is generated.

« Morerobustroot penetration profiles
and bead shapes are produced.

+ Inspite of the higher deposition rates,
there are no resulting negative issues
in terms of mechanical properties.

Lincoln Electricis the world leaderin the
design, development and manufacture
of arc welding products, robotic arc
welding systems, plasma and oxyfuel
cutting equipment, and has a leading
global position in the brazing and solder-
ing alloys market. [
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Afrox advances cylinder tracking

Leading gas supplier Afrox has completed the national roll-
out of its state-of-the-art digital cylinder tracking service.

Cylinder deliveries are now being replaced with

an advanced software solution to offer cus-

tomers improved account management,
accurate customer cylinder records, the ability
totrack individual cylinder movements and to
recall cylinders accurately if required.

“This fully integrated solution will
hugely benefit customers through greater
reliability and accuracy of cylinder holding
details, ensuring Afrox can handle customer
enquiries more effectively,” says AJ Keith,
cylinder tracking programme manager at
Afrox. He explains that all industrial, special
and medical gas cylinders now carry a unique
barcode, which is scanned during delivery and
return actions using a state-of-the-art hand-held
device, creating an immediate electronic record of
the transaction. All Afrox industrial, special and

“The scans record on the cylinder tracking  medical gas cylinders now carry a
system that the individual cylinder is located  unique barcode, which is scanned
at a specific customer. This system generates  during delivery and collection using a
absolutely accurate customer cylinder records, ~state-of-the-art hand-held device to
something our customers have wanted for many ~ créate animmediate electronic record
years,” enthuses Keith. Every cylinder supplied by G OIS
Afrox will be scanned and automatically allocated to a customer’s account. Conversely,
every cylinder returned to or collected by Afrox will be scanned and automatically
removed from the customer’s account. A delivery advice note is created after all cylin-
ders have been scanned, which lists the barcode numbers of all tracked gas cylinders
supplied and returned.

“With this system, we can now provide our customers with a record of all individually
tracked cylinders supplied and returned on their rental account,” says Keith. He notes
that customers should be aware that if they have swapped or inadvertently changed
cylinders with another Afrox customer, any returned cylinders will be deducted from
the original customer account supplied, not from the returning account. Customers are
therefore advised to notify Afrox of any such ‘off-system’ movements to enable Afrox to
correct the holdings before any potentially incorrect billing occurs.

Keith adds that all Afrox retail outlets, including official Afrox agents, will be scanning
cylinders supplied to and returned from customers. The cylinder tracking systemis fully
integrated and, therefore, all transactions are updated and cylinder records adjusted
automatically, irrespective of how and where the cylinder was supplied and returned.
For smaller customers, Afrox cylinders can be returned to any Gas & Gear store or Afrox
agent where they will be scanned and automatically removed from the account on
which they were originally supplied.

“From a safety and quality perspective, the new cylinder tracking system adds im-
mense value to our customers. We now have an electronic system that ensures only
those cylinders that have passed their pre-fill inspection and are within their statutory
test period can be refilled,” says Keith.

He explains further that any reported faulty cylinders are also blocked in the system
at collection and cannot be refilled until corrective action has been taken. Furthermore,
in the unlikely event that a batch of cylinders needs to be recalled, the system is able
to identify the current location of each and every cylinder in that batch by barcode and
location, beitinternally or at a customer. This is the first time any gas company in South
Africa has been able to offer a recall at this level of detail and accuracy.

He emphasises that the introduction of the electronic cylinder tracking system at
each customer has had minimal direct impact and there has been no significant differ-
ence in the time taken to complete deliveries.

“A special mention must go to the Afrox drivers, regional transport, inventory, retail
staff and their respective supervisors, as well as the IS and commercial and sales teams
that have all contributed to the successful roll-out of one of the biggest recent changes
to the way we do business,” concludes Keith. [
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