
28 AFRICAN FUSION June 2017 June 2017 AFRICAN FUSION  29

Oerlikon seamless cored wires

Oerlikon first patented seamless 
cored wire technology back 
in 1966, a technology that has 

come to be globally known as tubular 
flux-cored wire technology. “There are 
still only two broad groups of flux-cored 
technologies today, which are all based 
on either Oerlikon’s seamless patent or 
Chemetron’s open seam manufacturing 
technology,” says Poblete, adding that 
the original patents have now lapsed, so 
many different cored wire manufactur-
ers use these technologies.

The production of Oerlikon tubular 
(seamless) flux-cored wires begins with 
the welding, using an HF process, of 
tube from flat sheet consumable mate-
rial. The sealed tube is annealed before 
the blended, agglomerated and heat 
treated flux constituents are added. Af-
ter further annealing, the tube is drawn 
down to the wire size required, surface 
coated with copper and then spooled 
onto reels or drums.

The end result is a damage-resistant 
cored wire with excellent feedability. 
“Chemetron’s folded seam technology 
does not produce wire solid enough to 
remain round. Our tubular technology 
produced perfectly round wire that is 
as robust as solid wire. This results in 

African Fusion’s Peter Middleton talks to country business developer, 
Eduardo Poblete of Air Liquide Welding France about Oerlikon seamless 
cored wires for flux-cored (FCAW) and submerged arc (SAW) welding.

Oerlikon’s seamless cored wire has several advantages: 
Hydrogen diffuses out during heat treatment; the sealed 
tube prevents further ingress of H2O; and the copper coating 
improves feedabllity and electrical contact.

Fluxofil HD range of tubular cored wires with increased filling factors can produce deposition rates 
over 25% higher than folded flux-cored wires.

A 30 mm V butt joint was filled using 19 solid-wire SAW beads, while only 13 were required when using Fluxocord 31 HD.

In a narrow gap welding trial using identical tandem SAW 
welding parameters and travel speeds on 110 mm thick plate, 
the Fluxocord 31 HD wire filled the gap 25% faster than with 
the SD3 solid wire.

Fluxofil, Fluxocord and 
the seamless advantage

easy wire feeding with no risk of the 
drive rollers causing the seam to open,” 
says Poblete. 

In addition, the final mix and the 
flux constituents are tightly sealed into 
the wire, making it very similar in terms 
of physical characteristics to solid wire. 
The spiralling, bending or torsion effects 
that can cause seamed wires to open 
are not a problem. Feeding through ex-
tended torch lengths becomes possible 
and, due to the smooth copper coated 
surface, the electrical contact and arc 
stability are much better than seamed 
cored wires, resulting in a tight arc with 
excellent metal transfer.

Due to the heat treatment of the 
final flux mix immediately before filling 
the tubes, Oerlikon can guarantee low 
hydrogen levels in the final weld metal 
and the sealed outer sheath prevents 
moisture ingress after manufacture. 
“This means that our tubular technol-
ogy can be stored and packaged as 
easily as solid wires. There is no need 
for baking or wire reconditioning pro-
cesses to remove moisture before use,” 
Poblete adds.

From a metallurgical perspective, 
Oerlikon’s patented high-precision fill-
ing process results in good homogeneity 

and compositional accuracy across the 
full length of the wire. “Compared to sol-
id wires, tubular technology offers better 
control of the weld metal composition 
and up to 30% better deposition rates. 

Along with the feeding advantages, 
these features make tubular technology 
ideal for automatic welding applications 
such as those used at car plants and 
shipyards.

HD flux-cored wires
As well as offering high deposition 
rates Oerlikon tubular flux-cored wires 
have long been renowned for their all-
positional welding capability: due to the 
use of a rapidly solidifying rutile slag. 
“The Oerlikon Fluxofil 16 (71T1) welding 
wire was very well known in South Africa 
for these capabilities. Now, however, a 
new higher deposition version of these 
wires is available with all of the same 
features but with the added advantage 
of significantly better productivity,” 
Poblete reveals.

With the Fluxofil HD range of tubular 
cored wires, filling factors have been 
further increased at the expense of a 
reduction in the sheath thickness. The 
end result is a tubular flux-cored wire 
that, at 200 A for example, can produce 
a deposition rate over 25% higher than 
folded flux-cored wires.  

Quoting a comparative test result 
for a weld 22.5 m long on a plate 25 mm 
thick welded using a 60° groove angle at 
200 A, Poblete says that when using the 
Oerlikon Fluxofil 19 HD wire, the joint 
was completed using fewer passes and 
up to 16.6% less time than when using 
an equivalent folded cored wire. 

The SAW advantage
“Compared to using solid wires, the 
advantages of our tubular HD range are 
even more dramatic,” Poblete reveals, 
citing the Fluxocord 31 HD as one of 
Oerlikon’s seamless tubular cored wires 
for submerged arc welding. 

For the SAW process, metal-cored 

wires are known to offer higher depo-
sition rates, but the flux constituents 
can also help to improve wetting, the 
fusion profile and to reduce the amount 
of submerged arc flux required. “The 
Fluxocord range has been developed 
to further improve deposition rates in 
the middle to high thickness range (20 
to 40 mm and greater), in particular for 
narrow gap SAW applications,” Poblete 
tells African Fusion.

The 4.0 mm Fluxocord 31  HD wire 
was compared to a solid wire of the 
same size to determine deposition and 
productivity advantages. Oerlikon’s 
OP 121 TT flux was used for both welds, 
which were conducted along a 1.0  m 
length of 30 mm plate with a 60° V prep. 
The current (650 A) voltage (28 and 32 V) 
and travel speeds (60 cm/min) were 
held at the same levels for each wire 
with the only variable being the wire 
feed rate.

Using the solid wire, the joint was 
filled by 19 weld beads, while only 13 
were required when using Fluxocord 
31 HD. Welding time was reduced by 30% 
and, based only on the reduced number 
of beads, 30% less flux was used. 

With respect to the total deposition 
rate, the 31 HD wire was deposited at an 
average of rate of 11 880 kg/h, while the 
rate for the solid wire was 8 100 kg/h: the 
Oerlikon Fluxocord 31 HD gave a 46.7% 
greater weld deposition rate. 

“Our HD submerged-arc wire of-
fers advantages in four key areas,” 
Poblete suggests. “Deposition rates are, 
typically, 30% higher than when using 
solid wires; the total welding speeds are 
similarly higher, which translates into 
better productivity; the seam quality is 
better and, unlike other high productiv-
ity submerged arc processes, changing 
the wire does not require an additional 
investment in new or different welding 
equipment,” he says.

He goes on to cite the welding of 
offshore wind-turbine bases as another 
successful application for the new Fluxo-
cord HD consumable. “The 30 mm plate 

seams are currently being weld-
ed using only six runs using the 
31 HD seamless wire with OP 121 
TT flux. Good wetting, easy 
slag removal, good inter-pass 
penetration and Charpy values 
of 149  J at -20  °C and 126  J at 
-40 °C are being achieved,” Po-
blete reports.

While in a narrow gap weld-
ing trial using identical welding 
parameters and travel speeds 
on 110 mm thick plate, using 
the tandem SAW process with 
a dc+ lead arc and an ac trailing 
arc, the 31 HD wire filled the gap 
25% faster than with the SD3 
solid wire.

“We offer Oerlikon seamless 
flux cored wires covering steel 
grades with yield strengths from 
360 MPa up to 690 MPa: and even 
if a fabricator is already equipped 
with high-deposition process 
systems, changing to Oerlikon 
seamless technology can offer a 
further significant improvement 
– and the quality of the weld 
seam is likely to improve too,” 
Poblete concludes.

With the Fluxofil HD range of tubular cored wires, filling factors have been further increased.
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