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Opening photo: The Zagreb arena, designed by the architectural ﬁrm UPI-2M and built in 2008 by Aluferit d.o.o. with Feal’s Fassade 60 K system.

FOCUS ON TECHNOLOGY

Quality first.
A new horizontal coating plant for
aluminium profiles: Feal’s choice to stay
true to its motto
Alessia Venturi ipcm®

A

luminium is one of the most common
building materials in the architectural,
automotive and many other industries.
The manufacturing of high engineering
profiles of the utmost quality, suitable to
meet the needs of such a wide variety of
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sectors, involves complex production
processes that require cutting-edge
technologies.
“Quality first” is the motto of Feal, the
major extruder of aluminium profiles of the
Balkan region. This high-tech company is
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constantly evolving because it is well aware
of the changing nature of the demands and
requirements of its target markets. Feal
annually provides several major European
brands with more than 45,000 tonnes of
aluminium: its profiles and architectural
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construction
fields (Fig. 3),
FEAL d.o.o. has
its headquarters
and production
plants in S̆iroki
Brijeg, Bosnia and
Herzegovina, and
numerous branches
in various European
countries. It was
established in
1976 as a state
company owned
by the Yugoslav
government, but
in 2000, with
its factory semidestroyed by the
Balkan war, it was bought by Jozo Bogdan,
thus becoming an entirely private capital
company. Currently, Feal has 560 employees,
including 80 engineers specialising in various
fields, and a long tradition in aluminium
working.
Jozo Bogdan’s vision was to create a highly
efficient, high-profile factory, whose wealth
could be of benefit to all its employees
as well as its surrounding area. Declared
“Entrepreneur of the year in the aluminium
sector” in 2013 by the
Chamber of Commerce
and Industry of Berlin,
Bogdan does not like to
talk about himself. He
prefers to speak of the
results of his company,
which continues to
invest in the latest
technologies to meet
the European standards
and quality certification
requirements.
Besides its plants in S̆iroki
Brijeg, hosting three 14,
18 and 35 meganewton
extrusion presses (Fig. 4)
2
as well as the machining,
finishing and profile
Figure 2: From left to right, Marko Novak, Ante Musa and Anela Dumanc̆ić.
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systems have
been used for the
construction of
excellent buildings
all over the
world, turning the
designers’ visions
into reality (Ref.
opening photo).
True to its motto
“Quality first”,
Feal has recently
invested in a
major production
expansion plan
1
that included the
implementation of
Figure 1: The new horizontal coating plant provided by Trasmetal.
a fourth extrusion
press and of a third
horizontal powder coating plant, for which it
True to its motto
has relied on the technology of Trasmetal,
an Italian company based in Milan (Fig. 1).
“Quality first”, Feal has
“The demand for large-sized profiles is
recently invested in a major
growing. At the same time, new industries
production expansion
are approaching the aluminium profile sector.
plan that included the
The requests are ever more complex, but
implementation of a fourth
they all have something in common: the
extrusion press and of a
search for flawless quality in terms of both
third horizontal powder
manufacturing and finishing. That is why we
coating plant”
are now equipped with extrusion presses
up to 35 meganewtons
and why we have made
a major investment in
a horizontal coating
system with cuttingedge technical features.
This ensures a very high
productivity and, above
all, precisely the finishing
quality that distinguishes
us,” Feal general manager
Ante Musa says (Fig. 2).

Feal’s development
parable
A supplier aluminium
profiles, parts
and structures for
the industrial and
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3
Figure 3: The bus station of Osijek, Croatia, designed by the architects Predrag and Bruno Rechner and built in 2011 by IMAL Plast d.o.o. with the
Fassade 60 K, 50 K E Thermo 50, Thermo 65 and Z40 systems.

assembly departments, Feal has a factory
in nearby Mostar with a 25 meganewton
extrusion press. The extrusion process
starts with the primary aluminium selected
based on the specifications of Feal or of
its customers. The company has two main
suppliers of this material: Aluminij Mostar,
a neighbouring firm, and Dubal, in Dubai.
After extrusion, the profiles, which can
be up to 50 m long, are cooled with liquid
nitrogen to improve their resistance.
The extrusion tools have tight tolerances
and they are continuously checked. All the
logistics and heat treatment processes are
fully automatic. The machining and cutting
department is equipped with high speed
CNC machining centres that are up to 30
metres long (Fig. 5). The profiles intended
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Jozo Bogdan’s vision
was to create a highly
efficient, high-profile
factory, whose wealth
could be of benefit to all its
employees as well as its
surrounding area.”
for train windows are treated with high
precision benders and then welded. The
finishing treatments are entrusted both
to the anodic oxidation department,
equipped with two of the most advanced
anodising lines in Europe (Fig. 6), and
to the paint shop, featuring three fully
automatic horizontal plant for the
electrostatic powder coating operations.
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There is also a sublimation line for the
realistic decoration of profiles (Fig. 7).
Quality control is the key to the
international clients’ satisfaction: the
chemical and physical properties of all
Feal products are checked and certified
by the firm’s own laboratories. This
ensures that each profile is traceable.
“Feal is an industrial group that works
across Europe,” so Marko Novak, Feal’s
marketing manager. “We offer forty-two
architectural systems for the construction
of façades, windows and doors. We also
produce custom-made aluminium profiles
for other engineering companies as well
as profiles for the generic, automotive and
railway industries. The latter, in particular,
is a growing and very demanding sector.”
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The ﬁnishing process: excellent
quality with the latest
technologies
“Feal possesses all the most important
quality certifications for its target markets:
Qualicoat Seaside and Qualanod for
architecture, GSB, International Railway
Industry Standard (IRIS) for the railway field,
ISO 9001 and 14001, and so on,” Marko

Novak explains. “Our two anodising lines
have a maximum capacity of 22,000 tonnes
per year and treat profiles up to 7,100 mm in
length. Our coating lines, with the addition

Feal
possesses
all the most
important quality
certifications
for its target
markets:
Qualicoat
Seaside,
Qualanod, GSB,
International
Railway Industry
Standard (IRIS)
ISO 9001,
and 14001.”

of the third one supplied by Trasmetal,
have a capacity of 15,000 tonnes per year.”
“We invested in this third painting line
because we needed to expand our capacity
© ipcm ®

“In the last four years, our company has
grown exponentially. We went from a
turnover of 70 million Euro in 2012 to 180
million Euro in 2016 Novak adds. “We
produce 8,000 different profiles, from the 10
mm thick flat ones and 420 mm wide to the
round ones with a 350 mm diameter. Our new
office building was opened in 2012 and is a
veritable showroom for our products, since it
has been built using almost all our forty-two
architectural systems (Fig. 8)”.

4
Figure 4: One of the three extrusion presses installed at the
premises of Feal in S̆iroki Brijeg, Herzegovina.

Trasmetal
Viale Monza 338
20128 Milano
Italy
+39 02 270941
info@trasmetal.net
www.trasmetal.net

VERTICAL and HORIZONTAL
Coating Lines for Aluminum Pro¿les.
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Figure 5: The proﬁle cutting station.

Figure 6: One of the two anodic oxidation plants.

of the profiles. It is true, however, that
the production process with a horizontal
system is slightly less productive and
more expensive than with a vertical plant,
because it applies a greater amount of
paint. According to our estimates, 6-7%
more coating product per profile is used
compared with a vertical system; the
average amount of powder applied on a 6.5
m long profile is about 125 gr with a vertical
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following the installation of the new press,
which had greatly increased our coated
profile production,” Ante Musa says.
“We made a very quick agreement with
Trasmetal because we had to install and
start the line as soon as possible. It was
a challenging project, since we wanted to
achieve different goals: first of all quality,
but also productivity. It was also a very
stressful process, because there was
little time to start the system. Trasmetal
provided us with excellent service. Unlike
our other two horizontal coating lines,
which feature an immersion pre-treatment
station separated from the painting one,
we chose a system with an integrated
spray pre-treatment tunnel. However, we
selected another horizontal plant because
we believe that the coating quality ensured
by this technology is better than that
offered by vertical systems.”
“This plant brings two main advantages,”
says Francesco Gioia, Trasmetal’s sales
director. “The first one is the fact that the
powder paint also falls on the profiles by
gravity and not only due to an electrostatic
effect, thus ensuring coverage of the whole
surface and uniformity of the coating
thickness. The second benefit is the
possibility to also perform manual touchup operations to achieve perfect coverage
or improve it in the most critical areas
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7
Figure 7: Sublimated proﬁles.
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We invested in
this third painting line
because we needed to
expand our coated profile
production.”

Alit Technologies Srl • Via Francesco Perlini, sn • 37047 San Bonifacio (VR) • www.alit-tech.com • info@alit-tech.com
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Figure 8: The new ofﬁce building is a veritable showroom for Feal’s products, since it has been built using almost all of the forty-two architectural
systems manufactured by the company.

plant and about 135 gr with a horizontal
one. With a horizontal system, the focus
is on quality and not quantity: that is what
Feal was looking for when it contacted
Trasmetal.”

demineralised water,” says Anela
Dumanc̆ić, the chemical engineer in
charge of the pre-treatment stage.
“The process is the same for all three

The arrangement of the new
horizontal coating line

In 2006, we replaced the
chromating technology with
a Qualicoat Seaside certified
chrome-free cycle.”

“The pre-treatment process includes
alkaline degreasing, two rinses with
fresh water, acid degreasing, two further
rinses with fresh water, one rinse with
demineralised water, surface conversion
with a chrome-free titanium-based
product, and a final rinse with atomised
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systems. In 2006, we replaced the
chromating technology with a Qualicoat
Seaside certified chrome-free cycle
supplied by Alufinish. Since then, we
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have never had any quality or corrosion
problem; indeed, the pre-treatment
results have remained constant.
Actually, some of the technological
features designed by Trasmetal for
our pre-treatment tunnel have even
improved the quality of the process
by avoiding any dragging and tank
contamination issue.”
“In order to always perform an excellent
pre-treatment process, we have
equipped the tanks devoted to the
active baths, i.e. alkaline degreasing,
acid degreasing and conversion, with
a double circuit,” Francesco Gioia from
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High coating
efficiency with
the OptiCenter

9
Figure 9: Before entering the tunnel, the load bar is tilted so as to
move forward with its front part upwards and thus avoid any dragging
or contamination among the different process stages, since the
liquids are discharged towards the rear.

Trasmetal says. “When a tank is operating, the other one
is idle or under preparation. In this way, when a bath is
saturated, the operators can immediately swap the tank
circuit without the need to stop production to prepare
another bath and warm it. This expedient is very important
for a factory working on three shifts, but it is definitely
costly; however, Feal’s objective was not saving on the
investment costs, but rather to achieve maximum quality
and efficiency.”
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OptiCenter OC02
- Simplified powder management
- Closed loop powder circuit for a dustfree working environment
- Constant powder transport using
low-maintenance powder pumps
- Optimized coating results
- Constant mix of fresh and recovered
powder
- Automated cleaning process
- High level of material utilization
- Flexible equipment options
10
Figure 10: At the exit of the pre-treatment tunnel, the bar returns to its
horizontal position to enter the drying oven.

Gema Europe Srl | Via Goldoni, 29
20090 Trezzano s/N | Italy
T +39 02 48 400 486
F +39 02 48 400 874
www.gemapowdercoating.com
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Particular attention has
been paid to the pre-treatment
tunnel, since the conveyor
constantly moves back and
forth to a certain extent,
so as to provide a perfectly
homogeneous surface
treatment”

11
Figure 11: Each Magic Cylinder booth
supplied by Gema is equipped with 16 Venturi
technology guns.
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“In order to facilitate the drainage of fluids
from one tank to another, the load bars
are tilted before entering the tunnel, so
as to move forward with their front part
upwards,” Gioia adds. “The excess liquid
is therefore discharged in the tank that
the load bar is leaving behind (Fig. 9).
When exiting the tunnel, the bar returns
to its horizontal position. This is crucial
to the tunnel’s efficiency, because the
dragging phenomenon is minimised, the
contamination of the tanks is averted and
the consumption of chemicals is limited to

the minimum necessary. Finally, the load
bars also move back and forth inside the
tunnel to achieve greater homogeneity of
the pre-treatment results.”
“The line has a cycle time of 210 seconds,
corresponding to about 17 parts per
hour. The different process stations are
connected by chain conveyors. The fastmode transfer of the loading/unloading
areas, the tunnel and the ovens takes
place at 9 m/min, while near the powder
application booths the pace is slow and
constant (3 m/min). Particular attention
has been paid to the pre-treatment
tunnel, since the conveyor constantly
moves back and forth to a certain
extent, so as to provide a perfectly
homogeneous surface treatment,” the
coating line manager Miro Kolobarić
states.
“The pre-treatment tunnel is followed
by the drying oven, with a capacity of 8
bars (Fig. 10). If it is full, a sensor stops
the following load bar at the exit of the
tunnel,” Kolobarić adds. “Each bar must

Figure 12:
Each booth has an
IR station for the
powder pre-gelling.
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CONVEY YOUR
SUCCESS
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13
Figure 13: The plant is equipped with several storage buffers: the photo shows the 5-bar one placed before the
pre-treatment tunnel.

remain in the oven for 25 minutes at 120°C.
Then, it reaches our two Magic Cylinder spray
paint booths supplied by Gema Europe, each
featuring 16 Venturi technology guns (Fig. 11).
We chose these booths because their rounded
shape ensures reduced powder deposits
and quick cleaning operations without even
entering. The colour change operation takes
about 10 minutes. The first booth only applies
light shades and the second all other colours.
During loading, the operator chooses the right
booth for each load bar, thus grouping the
batches by colour. After coating, each booth
has an IR station for the powder pre-gelling,
where the bar remains for 5 minutes before
entering the polimerisation oven, which has a
capacity of 13 load bars (Fig. 12).”
“Thanks to the IR stations, we could work on
both booths at the same time and have load
bars with components of different colours
enter the oven one after the other. However, in
order to achieve the highest quality, we prefer
to avoid this and rather group the batches by

colour,” Kolobarić says. “The bars stay in the
polimerisation oven for 42 minutes 200-210°,
and then stop in the overhead cooling buffer,
which has a capacity of 25 bars. After one hour
(one hour and a half for the largest profiles),
an operator unloads them.”
“The plant has 8 storage buffers,” says Gioia
from Trasmetal. “One is in the loading area
and has a capacity of 7-8 bars; a 5-bar buffer
is in front of the pre-treatment tunnel; in
front of the booths there are two dedicated
buffers with different capacities, i.e. 8 and 14
bars; after each booth, there are two 6-bar
buffers; a 7-8 bar buffer is located after the
polimerisation oven for the first cooling
stage; and, finally, there is a large overhead
storage buffer with a capacity of 25 bars.
The power&free heavy size conveyor has a
maximum load of 400 kg per bar, compared
with an average of 80-90 kg. The takt time of
the line is 1 load bar every 3.5 minutes, i.e. 15
to 17 bars per hour; a complete cycle takes
about 40 minutes (Fig. 13).”

INTERNAL HANDLING SYSTEM
IMPIANTI MOVIMENTAZIONE INTERNA

info@tras-mec.it
www.tras-mec.it
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Figure 14: The two tanks of the paint stripping
system provided by Alit from San Bonifacio
(Verona, Italy).

use Class 1 or 2 metallic and special
effect powders; at the moment, we
have not received any request for
Class 3 coatings, yet,” Marko Novak
states. “Powder coating accounts for
about 70% of the required finishes,
anodising for the remaining 30%.
However, there is no definite trend:
everything depends on the project and
its specifications; sometimes, both
methods are required within the same
project. We can provide a very wide
range of combinations of systems,
colours and finishes.”
“Our mission is to maintain a regional
leadership position in the production
of aluminium profiles for construction
and to expand on the European
market in high added value industrial
segments,” Novak adds. “In order to
do so, every day we follow the global
trends in design, supplying aluminium
to meet the present and future market
needs while staying true to our motto:
Quality first!”
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Finally, Feal needed to paint-strip the
material discarded after the coating
stage. The company has proven to be
at the forefront of innovation also for
the recovery of defective profiles by
installing the Fastrip system build by
Alit Technologies, a firm based in San
Bonifacio, Italy. “The plant is located
before one of the two anodisation lines
and it is composed of two tanks,” Lidija
Djurasevic, customer service manager
at Alit, says (Fig. 14). “The active bath
works at 40° C with our alkaline product
Metalstrip 1334 and the activator
1534. The product is able to paint-strip
aluminium parts without any chemical
attack. Depending on the thickness of
the applied coating, the material must
be immersed for more or less time.
Afterwards, the workpieces have to
be rinsed to remove any paint stripper
residues. The second tank, therefore, is
dedicated to the rinsing of the profiles,
which are then dried with hot air. Finally,
the parts can return to tunnel to be pretreated again before coating.
“Feal uses this plant especially for the
recovery of defective train windows. It is
equipped with a filter press that constantly
cleans the active bath, so as to ensure the
correct removal of the paint stripped from
the profiles and therefore lengthen the
useful life of the product (Fig. 15).”
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Paint stripping process

The company has
proven to be at the forefront
of innovation also for the
recovery of defective profiles
by installing the Fastrip
system.”

Conclusions
“Feal powder coats its products upon
request. We have a few standard colours,
but most of the times we paint based on
our customers’ specifications. We mainly
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Figure 15: Train windows before (left) and after (right) the paint stripping process.

N. 44 - MARCH/APRIL 2017 - international PAINT&COATING magazine

