
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

84
3 

17
7

A
1

TEPZZ 84¥_77A_T
(11) EP 2 843 177 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
04.03.2015 Bulletin 2015/10

(21) Application number: 13182330.4

(22) Date of filing: 30.08.2013

(51) Int Cl.:
E06B 9/15 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Regazzi SA
6596 Gordola (CH)

(72) Inventors:  
• Karagulian, Federico

28922 Verbania (IT)
• Baumann, Werner

6616 Losone (CH)

(74) Representative: Gottschalk, Matthias
Maiwald Patentanwaltsgesellschaft (Schweiz) 
mbH 
Splügenstrasse 8
8002 Zürich (CH)

(54) Roller shutter slat, method of producing a roller shutter slat and apparatus for producing a 
roller shutter slat

(57) The invention relates to a roller shutter slat (1)
roll-formed from a coated aluminum strip to a hollow body
profile having a male upper end (2) and a female lower
end (3) for engagement with one or more other slats (1).
According to the invention, at least one end (2, 3), pref-
erably the female lower end (3), of the hollow body profile
comprises a coating (4) based on a polytetrafluoroethyl-
ene (PTFE) solvent dispersion.

The invention further relates to a method and an ap-
paratus for production of a roller shutter slat.
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Description

[0001] The invention relates to a roller shutter slat ac-
cording to the preamble of claim 1. Furthermore, the in-
vention relates to a method and to an apparatus for pro-
ducing a roller shutter slat.

Background of the invention

[0002] Roller shutters for solar protection of a building
often comprise a plurality of vertically moveable slats in
order to lower them down into a closed position or to lift
them up into an open position. The lowering and lifting
action can be performed manually or automatically. Com-
monly known are roller shutter slats made from a coated
aluminum strip roll-formed into a hollow body profile hav-
ing a male upper end and a female lower end for engage-
ment with other slats when lowered down into the closed
position. The engagement of the slats prevents intrusion
of surface water, in particular when the upper end of each
slat has a male, i.e. convex formed, configuration and
the lower end has a correspondingly female, i.e. concave
formed, configuration.
[0003] When the roller shutter is lowered down, the
slats contact each other thereby regularly producing, due
to the material and the hollow body profile of each slat,
an annoying noise. In order to reduce the noise it is known
to fill the hollow body profile of each slat with an insulating
material. Using an insulating material for filling the hollow
body profile of the slats has the additional effect that the
shutter provides a thermal insulation when closed.
[0004] EP 0 365 908 Al discloses a roller shutter slat
made of an aluminum strip roll-formed into a hollow body
profile having a hooked and a G-shaped connecting end.
For use in a soundproof shutter the slat has a plastic
coating extruded or laminated on the inner face of the
hollow body profile such that a double-layer plastic coat-
ing is formed in the area of the connecting ends for mutual
sound isolation. In addition, the hollow body profile may
be filled with a plastic foam material.
[0005] For the production of roller shutter slats it is well
known to use coated aluminum strips. The coating is ap-
plied on the aluminum strip before it is roll-formed. In
general the function of the coating is to improve the ap-
pearance and/or to increase the wear resistance of the
slat made thereof. Thus the coating is applied to the side
of the aluminum strip forming the later outside of the hol-
low body. For this purpose, very often coatings are used,
that are prone to trap water in humid environments. Fur-
thermore, it is common to use water-based coatings. Un-
fortunately, roller shutter slats made of such coated alu-
minum strips, in use, tend to stick together when exposed
to high temperatures, e.g. temperatures of 35°C and
more. As a consequence, during lifting the shutter the
slats at first stick together and than drop with a loud noise.
[0006] It is an object of the present invention to improve
a roller shutter slat roll-formed from a coated aluminum
strip so that it does not tend to stick to an adjacent slat

when exposed to high temperatures.
[0007] This object is achieved by a roller shutter slat
according to claim 1. Preferred embodiments of the in-
vention are specified in the depending claims. This object
is further achieved by a method for producing a roller
shutter slat according to claim 6 and an apparatus for
producing a roller shutter slat according to claim 12.

Summary of the invention

[0008] Proposed is a roller shutter slat roll-formed from
a coated aluminum strip to a hollow body profile having
a male upper end and a female lower end for engagement
with one or more other slats. According to the invention
at least one end, preferably the female lower end, of the
hollow body profile comprises a coating based on a pol-
ytetrafluoroethylene (PTFE) solvent dispersion. PTFE is
resistant against temperatures up to 300°C and has a
very low friction coefficient against other solids. As a con-
sequence, the coating based on a PTFE solvent disper-
sion prevents the slats from sticking to each other when
exposed to high temperatures. Further advantages relate
to a reduced wear of the surface on which the coating is
applied and of surfaces getting in contact with the coating.
Accordingly, the coating may be applied to only one end
of the hollow body profile.
[0009] PTFE is available in form of micro-spheres with
an average diameter of less than 10 microns. Dispersed
in a solvent, such as naphtha or propanol, it can be ap-
plied in a thin layer forming a colorless coating after dry-
ing. The solvent evaporates quickly, so that a coating
based on a PTFE solvent dispersion dries fast. Thus, the
application of the coating can be easily implemented in
the current production process of a roller shutter slat with-
out changing the production time.
[0010] Preferably, the coating stretches across an in-
wardly bent part of the female lower end of the hollow
body profile. This region forms the contact area by en-
gagement with the male upper end of a further slat in a
closed position of the roller shutter. The coating on the
contact area prevents that the two slats stick together
when the roller shutter is lifted. Besides, due to the fact
that the area is inwardly bent, the coating is not visible.
[0011] The area of contact is the area most prone to
wear. Due to the low friction coefficient of the PTFE con-
tained in the coating, wear is reduced as favorable side
effect.
[0012] In a preferred embodiment of the invention the
coating has a thickness of 5 mm to 20 mm, preferably of
7 mm to 15 mm. Such a thin layer coating does not build
up, so that it is not necessary to change the dimensions
of the respective end of the hollow body profile in order
to fit the respective end of another slat for engagement.
[0013] Advantageously, the hollow body profile is filled
with a thermal and/or acoustic insulation material, pref-
erably with plastic foam material, most preferably with
polyurethane. The insulation material inside the hollow
body profile prevents the formation of a thermal bridge
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and absorbs sound.
[0014] Furthermore, a roller shutter for solar protection
is proposed, comprising at least two slats according to
the invention. The slats are vertically movable such, that
in a closed position a male upper end of a first slat en-
gages with a female lower end of a second slat. Due to
the coating on at least one end of the hollow body profile
of each slat, the slats won’t stick together when exposed
to high temperatures. Accordingly, the loud noise, that
occurs when the slats suddenly detach and drop down
during lifting, is avoided. Thus, the roller shutter proposed
allows for quiet operation.
[0015] In order to achieve the object named above, a
method is proposed for producing a roller shutter slat
from a coated aluminum strip. The method comprises
the following steps:

- roll-forming the coated aluminum strip to a hollow
body profile having a male upper end and a female
lower end and

- depositing a PTFE solvent dispersion on at least one
end, preferably the female lower end, of the hollow
body profile. The deposition of the PTFE solvent dis-
persion follows the roll-forming process.

[0016] In order to achieve an anti-adhesion coating,
preferably the PTFE solvent dispersion is deposited in a
thin layer of few microns. Preferably, the PTFE solvent
dispersion is deposited in a layer having a thickness of
5 mm to 20 mm, most preferably of 7 mm to 15 mm. Ac-
cording to a preferred embodiment of the invention, the
PTFE solvent dispersion is deposited by spraying. Dep-
osition by spraying facilitates the formation of thin layers.
Besides, it enables an evenly spread coating.
[0017] The use of coated aluminum strips for the pro-
duction of a roller shutter slat, may afford a further step,
in particular by use of aluminum strips coated with a coat-
ing that tends to trap water in environments with high
relative humidity. In order to eliminate water molecules
present in the coating of the aluminum strip, it is proposed
to heat the coated aluminum strip before being roll-
formed and/or before applying the PTFE solvent disper-
sion. This action ensures permanent deposition of the
PTFE solvent dispersion on the coated surface of the
aluminum strip.
[0018] Preferably, the coated aluminum strip is heated
up by infrared radiation to a temperature of 100 to 250°C,
most preferably 150 to 200°C.
[0019] Further preferably, the coated aluminum strip
is cooled down to a temperature of 10 to 60°C, most
preferably 20 to 40°C, directly after heating. Cooling
down the aluminum strip may be done by a cold air flow.
[0020] As an optional step the method according to the
invention may comprise the step of filling the hollow body
profile with a thermal and/or acoustic material, preferably
with plastic foam, most preferably with polyurethane, be-
fore deposition of the PTFE solvent dispersion. The op-
tional step of filling the hollow body profile with an insu-

lating material may comprise a further step of heating, in
particular when plastic foam is used as insulating mate-
rial. Preferably, the slat is heated up to a temperature of
30 to 50°C, most preferably 35 to 45°C, in order to liquefy
the plastic foam material for injection. After injection, the
plastic foam material undergoes an exothermic process
and expands inside the hollow body profile until the hol-
low space is completely filled with plastic foam.
[0021] During expansion and hardening of the plastic
foam material, the PTFE solvent dispersion may be ap-
plied. Hence, the production of roller shutter slats accord-
ing to the present invention does not afford more produc-
tion time. The step of depositing the PTFE solvent dis-
persion on at least one end of the hollow body profile can
be easily implemented in the current method of produc-
tion.
[0022] In order to accelerate drying of the PTFE solvent
dispersion after deposition, the hollow body profile may
be exposed to an air flow preferably produced by a plu-
rality of fans. The air flow boosts evaporation of the sol-
vent.
[0023] At the end, when the coating on at least one
end of the hollow body profile is dry and the insulating
material inside has set - provided that the hollow body
profile has been filled - the slat is ready to be punched
and/or cut. For punching the slat a punch press can be
used.
[0024] Furthermore, an apparatus is proposed for pro-
ducing a roller shutter slat from a coated aluminum strip.
The apparatus comprises:

- a heating device for heating up the coated aluminum
strip, preferably by infrared radiation,

- a cooling device for cooling down the coated alumi-
num strip directly after heating,

- a profiling unit comprising a plurality of rollers for roll-
forming the coated aluminum strip into a hollow body
profile having a male upper end and a female lower
end and

- a spraying device for depositing of a PTFE solvent
dispersion on at least one end, preferably the female
lower end, of the hollow body profile. The apparatus
allows for production of a roller shutter slat according
to the present invention.

[0025] Preferably, the components of the apparatus
are arranged in the order of mention. Accordingly, the
coated aluminum strip for production of a roller shutter
slat at first passes the heating device. Preferably, the
heating device comprises means for the generation of
infrared radiation in order to heat up the coated aluminum
strip to a temperature of 100 to 250°C, preferably 150 to
200°C. After passing the heating device, the coated alu-
minum strip passes the cooling device where the strip is
cooled down, preferably to a temperature of 10 to 60°C,
most preferably 20 to 40°C. The cooling device may com-
prise one or more fans for the generation of a cold air
flow. Shortly after, the strip reaches the profiling unit,
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where it is roll-formed into the hollow body profile having
a male upper end and a female lower end. The spraying
device for deposition of the anti-adhesion coating on at
least one end of the hollow body profile follows the pro-
filing unit.
[0026] The apparatus may further comprise a filling de-
vice for filling the hollow body profile with a thermal and/or
acoustic insulation material, preferably with plastic foam,
most preferably with polyurethane. Preferably, the filling
device is arranged between the profiling unit and the
spraying device.
[0027] In addition, a further heating device may be pro-
vided for heating up the hollow body profile, preferably
to a temperature of 30 to 50°C, most preferably 35 to
45°C. This facilitates filling the hollow body profile with
insulating material, in particular with plastic foam material
due to its liquefaction. Thus, the further heating device
may be a component of the filling device.
[0028] Optionally, an evaporating unit may be ar-
ranged after the spraying device. The evaporating unit
may comprise one or more fans for generation of air flow.
The air flow supports drying of the PTFE solvent disper-
sion deposited on at least one end of the hollow body
profile.
[0029] Advantageously, the apparatus allows for con-
tinuous production of a plurality of roller shutter slats. For
this reason, the apparatus may further comprise a con-
veyer system for conveying the coated aluminum strip or
the hollow body profile respectively. A continuous pro-
duction reduces production costs.
[0030] Preferred embodiments of a roller shutter slat,
a roller shutter and an apparatus for producing a roller
shutter will be described in more detail hereafter. The
description refers to the accompanying drawings. In the
drawings:

Fig. 1 is a cross section of a slat according to the
invention,

Fig. 2 a) is an elevational view and b) is a cross sec-
tion of a lowered roller shutter comprising a plurality
of slats according to fig. 1,

Fig. 3 is a partial cross section of two engaged slats
according to Fig. 2b),

Fig. 4 is a schematic illustration of an apparatus ac-
cording to the invention,

Fig. 5 is a schematic elevational view of a spraying
device and

Fig. 6 is a schematic side view of the spraying device
of fig. 5.

Detailed description of the drawings

[0031] As shown in fig. 1, the slat 1 has a hollow body

profile with a male upper end 2 and a female lower end
3. The male upper end 2 has a convex shape, whereas
the female lower end 3 has a concave shape. Both ends
2, 3 are adapted to engage when arranged one on the
top of the other. This is the case when a roller shutter
comprising at least two of these slats is lowered down
as can be seen in fig. 2a) and fig. 2b), which show a
partial elevational view and a partial cross section of a
roller shutter in closed condition. By engagement, the
male upper end 2 of first slat 1 contacts the female lower
end 3 of second slat 1. The area of contact is linear due
to the differently curved shapes of both ends 2, 3. When
engaged, a hollow space remains between the male up-
per end 2 of first slat 1 and the female lower end 3 of
second slat 1 preventing jamming of the slats 1.
[0032] As shown in fig. 3, the female lower end 3 of
second slat 1 has a coating 4 in the area of contact with
the male upper end 2 of first slat 1. The coating is based
on a PTFE solvent dispersion serving as anti-adhesion
coating such that sticking of the slats 1 is prevented. In
order to facilitate the deposition of the coating 4, the entire
inwardly bent part of the female lower end 3 is coated.
[0033] By means of fig. 4, which is showing a schematic
illustration of an apparatus according to the invention,
the production of a roller shutter slat 1 will be described.
[0034] The present apparatus comprises a heating de-
vice 5 for heating up the coated aluminum strip to a tem-
perature of 180°C in order to eliminate water molecules
contained in the coating already deposited on the alumi-
num strip. The heating device 5 is followed by a cooling
device 6 for cooling down the coated aluminum strip to
a temperature of 30°C. After the cooling device 6 a pro-
filing unit 7 is provided comprising a plurality of rolls 8 for
roll-forming the coated aluminum strip into a hollow body
profile. The apparatus further comprises a filling device
10 for filling the hollow body profile with a thermal and
acoustic insulation material. During filling the hollow body
profile is heated up to a temperature of 40°C by a further
heating device 11 arranged in proximity of the filling de-
vice 10. After filling, the PTFE solvent dispersion is de-
posited on one end of the hollow body profile by means
of a spraying device 9. The spraying device 9, as shown
in fig. 5 and 6, uses compressed air 17 for the deposition
of the PTFE solvent dispersion 19. The air facilitates the
deposition in a thin even layer. The spraying device 9 is
followed by an evaporating unit 12 comprising a plurality
of fans 13 generating an air flow which boosts the drying
of the PTFE solvent dispersion. At the end, the apparatus
comprises a punching and/or cutting device 14 as well
as a storage device 15 for storing the finished slats1. The
punching and/or cutting device 14 comprises a punch
press.
[0035] The apparatus according to fig. 4 allows for con-
tinuous production of roller shutter slats 1. The coated
aluminum strip material used for the production is coiled
up (see coil 18), so it can easily be fed to the apparatus.
[0036] The drawings refer to preferred embodiments
and therefore do not limit the scope of invention. Modifi-
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cations are possible which may relate to the shape of a
slat 1 and/or the complexity of the apparatus shown in
the drawings.

Reference list

[0037]

1 slat
2 male upper end
3 female lower end
4 coating
5 heating device
6 cooling device
7 profiling unit
8 roller
9 spraying device
10 filling device
11 heating device
12 evaporating unit
13 fan
14 punching and/or cutting device
15 storage device
16 PTFE solvent dispersion
17 compressed air
18 coil
19 PTFE solvent dispersion

Claims

1. Roller shutter slat (1) roll-formed from a coated alu-
minum strip to a hollow body profile having a male
upper end (2) and a female lower end (3) for engage-
ment with one or more other slats (1),
characterized in that at least one end (2, 3), pref-
erably the female lower end (3), of the hollow body
profile comprises a coating (4) based on a PTFE
solvent dispersion.

2. Roller shutter slat according to claim 1,
characterized in that the coating (4) stretches
across an inwardly bent part (5) of the female lower
end (3) of the hollow body profile.

3. Roller shutter slat according to claim 1 or 2,
characterized in that the coating (4) has a thickness
of 5 mm to 20 mm, preferably of 7 mm to 15 mm.

4. Roller shutter slat according to one of the preceding
claims,
characterized in that the hollow body profile is filled
with a thermal and/or acoustic insulation material,
preferably with plastic foam material, most prefera-
bly with polyurethane.

5. Roller shutter for solar protection comprising at least
two slats (1) according to one of the preceding

claims, wherein the slats are vertically movable such,
that in a closed position a male upper end (2) of a
first slat (1) engages with a female lower end (3) of
a second slat (1).

6. Method for producing a roller shutter slat (1) from a
coated aluminum strip, comprising the steps

- roll-forming the coated aluminum strip to a hol-
low body profile having a male upper end (2)
and a female lower end (3) and
- depositing a PTFE solvent dispersion on at
least one end (2, 3), preferably the female lower
end (3), of the hollow body profile.

7. Method according to claim 6,
characterized in that the PTFE solvent dispersion
is deposited by spraying.

8. Method according to claim 6 or 7,
characterized in that the coated aluminum strip is
heated before being roll-formed and/or before apply-
ing the PTFE solvent dispersion in order to eliminate
water molecules present in the coating of the alumi-
num strip.

9. Method according to claim 8,
characterized in that the coated aluminum strip is
heated up by infrared radiation to a temperature of
100 to 250°C, preferably 150 to 200°C.

10. Method according to claim 8 or 9,
characterized in that the coated aluminum strip is
cooled down to a temperature of 10 to 60°C, prefer-
ably 20 to 40°C, directly after heating.

11. Method according to any one of the preceding claims
6 to 10,
characterized in that the hollow body profile is filled
with a thermal and/or acoustic material, preferably
with plastic foam, most preferably with polyurethane,
before deposition of the PTFE solvent dispersion.

12. Apparatus for producing a roller shutter slat (1) from
a coated aluminum strip, comprising

- a heating device (5) for heating up the coated
aluminum strip, preferably by infrared radiation,
- a cooling device (6) for cooling down the coated
aluminum strip directly after heating,
- a profiling unit (7) comprising a plurality of roll-
ers (8) for roll-forming the coated aluminum strip
into a hollow body profile having a male upper
end (2) and a female lower end (3) and
- a spraying device (9) for depositing of a PTFE
solvent dispersion on at least one end (2, 3),
preferably the female lower end (3), of the hollow
body profile.
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13. Apparatus according to claim 12,
characterized by a filling device (10) for filling the
hollow body profile with a thermal and/or acoustic
insulation material, preferably with plastic foam,
most preferably with polyurethane, whereby the fill-
ing device (10) is arranged between the profiling unit
(7) and the spraying device (9).

14. Apparatus according to claim 12 or 13,
characterized by a further heating device (11) for
heating up the hollow body profile and/or an evapo-
rating unit (12) arranged after the spraying device
(9).

15. Apparatus according to any one of the preceding
claims 12 to 14,
characterized in that it allows continuous produc-
tion of a plurality of roller shutter slats (1).
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