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UTP AF ROBOTIC hardfacing wires

In many heavy industrial segments, 
such as cement and mining; the iron 
and steel industry; recycling; power 

generation; and the oil and gas indus-
try, component wear is an ever-present 
challenge.

Metal-to-earth and metal-to-metal 
contact leads to component wear by 
abrasion, impact, heat or a combination 
of these factors and, eventually, to the 
reduction of the efficiency of produc-
tion equipment. In the end, components 
must be repaired or even replaced. As 
a consequence, business owners face 
production-stealing downtime and ad-
ditional resources such as maintenance 
teams are required to address the wear 
damage. In this context, it is extremely 
important for maintenance managers to 
rely on repair and maintenance routines. 

Based on experience of its custom-
ers’ needs, voestalpine Böhler Welding 
has developed a family of iron-based, 
seamless, gas-shielded-cored wires, 
which delivers superior wear resistance 
with all-position application capabilities. 
Because of its excellent weldability in 
manual as well as in mechanised ap-
plications, this new series of wires has 
the name ‘ROBOTIC’ incorporated into 
its designation as a common identifier.

Table 1 gives a short selection of avail-
able wires in the ROBOTIC range.

The chemical composition of the 
wires consists of an iron-based alloy with 
varying proportions of carbon, silicon, 

Product designation Hardness
UTP AF ROBOTIC 250 225-275 HB
UTP AF ROBOTIC 352 325-375 HB
UTP AF ROBOTIC 405 37-42 HRC
UTP AF ROBOTIC 453 42-47 HRC
UTP AF ROBOTIC 503 47-52 HRC
UTP AF ROBOTIC 600 57-62 HRC
UTP AF ROBOTIC 601 57-62 HRC
UTP AF ROBOTIC 606 57-62 HRC
UTP AF ROBOTIC 6011 62-65 HRC

Jürgen Tuchtfeld of voestalpine Böhler Welding UTP 
Maintenance talks about UTP’s AF ROBOTIC wires, which 
are seamless, copper-coated, gas-shielded cored wires for 
hardfacing components subjected to extreme combinations 
of pressure, impact and abrasion wear.

Figure 1: In many heavy industrial 
segments, metal-to-earth and metal-to-
metal contact leads to component wear by 
abrasion, impact, heat or a combination of 
these factors.

Figure 2: UTP ROBOTIC wires are seamless 
cored wires that start as a sealed tube, 
which is then filled with flux.

Figure 3: The very high current density in the cross section of the 
wire results in an extremely stable arc with spatter-free droplet 
transfer.

Figure 4: For a 1.2 mm cored wire, a useful welding range between 
120 to 280 A and 20 to 34 V can be found, while for a solid wire with 
the same diameter, the range is limited to 220 to 280 A and 28 to 34 V.

Figure 5: As a consequence of the copper coating and the smooth seamless 
surface, contact tip wear is reduced by about 80% compared to folded cored 
wires.

Above Figure 6: 
Due to the high 
dimensional 
stability of the wire, 
the positioning 
accuracy of the 
wire tip on the 
workpiece is about 
1.0 mm.

Right Figure 7: 
A shredder rotor 
hardfaced with 
UTP AF ROBOTIC 
601 Cr-Nb alloy 
seamless cored 
wire.

Hardfacing cored-wires 
for ultimate protection

Table 1: The range of available UTP AF ROBOTIC hard-
facing wires and their associated hardness values.

manganese, chromium and molybde-
num and, in some cases, other carbide 
formers (Nb, V, T, B, Ti). This covers a wide 
range of technically important hard-
nesses from 250 HB to 65 HRC. 

All of these ROBOTIC wires are seam-
less cored wires, the manufacturing 
starting point being a sealed tube, which 
is then filled with flux by means of a 
special vibration technique. The tube is 
then drawn to the desired diameter in a 
multi-stage process. Finally the wire is 
chemically copper-coated and spooled 
onto basket spools or into drums. 

Due to this particular manufacturing 
process, the filler wire has no permeable 
joints and thus no moisture can diffuse 
into the powder filling. Any post-drying 
treatment is therefore unnecessary.

As soon as welders start to use UTP 
AF ROBOTIC wires, the large window of 
suitable welding parameters will im-
press them. The reason for this is partly 
due to the excellent feeding properties 
of the copper-coated wire, but it lies 
also in the structure of the cored wire 
itself. Since only the metallic tube of 
the cored wire can conduct the current, 
a very high current density in the cross 
section of the wire is produced. Thus, 
an extremely stable arc can be achieved 
with spatter-free droplet transfer, even 
at low current settings.

If we compare the acceptable welding 
parameter windows of solid wires with 
those of the ROBOTIC wires, the result is 
an impressive advantage in favour of the 
cored wires. For example, for a 1.2 mm 
cored wire, a useful welding range be-
tween 120 to 280 A and 20 to 34 V can 
be found, while for a solid wire with the 
same diameter, the range is limited to 
220 to 280 A and 28 to 34 V.

As a result, ROBOTIC wire deposits 
on narrow edges as well as high-pro-
ductivity surfacing jobs can be success-
fully completed without problems, in 
the down-hand position as well as in 
position. And due to the large parameter 

window, even unintentional changes of 
the operating point by the welder can 
be tolerated without any loss of quality. 

This welding flexibility is invaluable 
to the practitioner, especially when it 
comes to performing maintenance and 
repair work as quickly and efficiently as 
possible.

When speaking about efficiency, the 
low wear rate of the contact tip should 
also be noted. The uniform copper coat-
ing of the wire surface, in combination 
with the seamless design, results in a 
very smooth, low-friction surface. As a 
consequence, the wear effect of the wire 
is reduced by about 80% compared to 
folded cored wires. This also leads to 
significantly less downtime, since the 
contact tip has to be changed much 
less frequently, contributing towards 
the higher efficiency of ROBOTIC wires. 

For mechanised hardfacing processes, a very high position 
accuracy of the wire tip is particularly important for ensuring 
reproducible welding performance. Due to the high dimen-
sional stability of the wire, this positioning is of particularly 
high accuracy. Contact points of the wire on the workpiece 
are generally within a radius of about 1.0 mm.

This advantage makes UTP’s ROBOTIC series of hardfacing 
wires particularly suitable for fully mechanised applications.

One very interesting application for ROBOTIC wires is the 
refurbishment of crushing equipment. In the example shown 
in Figure 7, a shredder rotor was hardfaced with the Cr-Nb al-
loy cored wire UTP AF ROBOTIC 601. This wire creates a highly 
wear-resistant layer. The weld overlay is also crack-free, which 
has an advantageous effect on the service life under dynamic 
loads. The welding parameter for this job were: wire feed: 
7.6 m/min; voltage: 28 V; current: 233 A.

Conclusion
The cored wires of UTP Maintenance’s ROBOTIC series are cop-
per-coated, seamless metal-cored wires for wear-resistant build-
up overlays. The optimised copper coating of the wire ensures 
ideal current flow and excellent feedability due to the lower 
friction forces associated with feeding the wire. The smooth wire 
surface also improves the lifetime of the contact tube.

Because the seamless cored wire does not tend to ab-
sorb moisture, it is not necessary to bake it before use. The 

high dimensional 
stability of these 
cored wires allows 
accurate wire po-
sitioning and, thanks to its excellent overall welding properties, 
these wires can be used in all welding positions. They also 
show excellent characteristics for fully mechanised welding 
applications, while supporting manual and semi-automatic 
on-site-repair welding equally well.

UTP Maintenance’s company slogan Tailor-Made Protec-
tivity™ assures customers an ideal combination of protec-
tion and productivity – anywhere in the world. The UTP AF 
ROBOTIC series is one example of how this slogan is being 
implemented through another innovative, tailor-made 
product developed to best meet the requirements of heavy 
industrial segments.


