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Description

[0001] The invention relates to a steel-structured door,
which comprises a door frame of steel, a refractory heat
insulation, and a door panel on each face of the door,
making up an external side of the door.

[0002] The invention relates also to a method of man-
ufacturing a steel-structured door, which method com-
prises attaching to a door frame of steel on each side a
door panel as a face for making up an external side of
the door.

[0003] Steel-structured doors are typically used in
projects, wherein the door is used for establishing a com-
partment stopping or retarding the spreading of fire in a
building. Such typical projects include, among others,
doors between stairwells used as emergency exit routes
in shopping malls and office buildings and the rest of the
business premises or other premises, doors between
parking facilities and exit routes, and so on. Especially
in public spaces, the rate of using a door can often be
remarkably high, the door being thus subjected to nu-
merous loading times throughout the day.

[0004] Known from the prior art is, among others, EP
1 207 239 A2, which deals with fireproof panels. The
structure described in the cited publication includes a
metal layer, adhesion means, a fire-resistant foam, a me-
chanical bonding element with adhesion means, and a
fire-resistant foam with mechanical bonding elements.
[0005] US 6389769 patentdescribes a method of man-
ufacturing a steel-structured door by attaching to a door
frame of steel on each side a door panel as a face for
making up an external side of the door. The door panel
is attached to the door frame by the application of an
adhesive.

[0006] US 2005/0144871 describesadoorandameth-
od for assembling a door. The door is assembled by plac-
ing internal frame components on a surface and securing
an interior sheath to the internal frame components, and
then securing an exterior sheath to the internal frame
components. The interior sheath and exterior sheath are
secured to the frame by adhesive or other structural fas-
tening methods.

[0007] WO 8604108 describes a security door, which
comprises a sheet of aluminium and a sheet profile frame
of steel. The steel frame is fastened to the strips welded
to the rear face of aluminium sheet by means of mechan-
ical joining agent, e.g. bolts.

[0008] One traditional way of manufacturing steel-
structured doors, which doors match the official regula-
tions regarding fire doors, is to construct the door from
steel plate by bending and by welding the components
to each other. Such doors require major investments in
production, especially in terms of bending machines.
Generally, the model of doors apt for such manufacturing
process is relatively constant even in various sizes, so
the question is about a large-scale bulk product manu-
facturing process. Another relevant aspect is the devel-
opment of heat associated with welding. Particularly the
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door panel or face surface of a stainless-steel construct-
ed door, constituting a fagade of the door, makes a com-
paratively challenging welding project. This is because
stainless steel has propensity to reshaping in response
to the evolution of heat, perhaps even more propensity
than other steel grades. Localized thermal expansion
causes convexity, buckling incidents, and the like, which
do not necessarily return to the original straight and flat
surface. The welding-inflicted discoloration of material is
not desirable, either. It is true that these discolorations
can be dispelled later with appropriate chemical treat-
ments, but that means more working processes and man-
ufacturing costs.

[0009] It is an objective of the invention to provide a
steel-structured door capable of withstanding continuous
use in public spaces, which door, when tested according
to SFS-EN 1634-1 (confirmed on 2000-06-30), fulfils the
qualifications required of a fire door for type approval.
The type approval refers to: A section in the Finnish build-
ing code, entitled Doors, a Ministry of the Environment
statute of October 22, 2007 regarding type approval of
doors, the El class fire door of metal. Another objective
of the invention is to provide a steel-structured door,
which fulfils the quality criteria set therefor, regarding,
among other things, straightness, appearance, finish,
and durability, the door being still economically viable to
manufacture and simple in terms of manufacturing tech-
nology, whereby the door structure makes its own con-
tribution towards minimizing possible quality discrepan-
cies in production. A still further objective is to provide a
steel-structured door, which is as resistant as possible
to vandalism and other possible unconventional use.
[0010] A yet further objective in a method according to
the invention is to provide a straightforward, simple, and
economically attractive way of manufacturing a steel-
structured door. An objective according to one feature of
the method is to provide such a door assembly process,
by means of which the appearance changes of a door
can be maintained at a minimum, i.e. the manufacturing-
related stresses applied to the door panel do not result
in a change of the door appearance. At the same time,
this process step enables providing a fire-resistance up-
grading structural detail regarding the construction of a
door. This constitutes an objective, especially in cases
where the exterior of a steel-structured door consists of
stainless steel, which is not actually further coated, paint-
ed or similarly surface-treated in the finishing process.
[0011] Whatis characteristic of a steel-structured door
according to the invention is that the door panel has been
attached to the door frame by means of a bonding agent,
which is applied as an undulating, such as a sine-wave
shaped, continuous extrudate by means of a die onto the
door frame or the door panel.

[0012] Whatis characteristic of a method according to
the invention is that the door panel is attached to the door
frame by the application of a bonding agent), which is
applied as an undulating, such as a sine-wave shaped,
continuous extrudate by means of a die onto the door
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frame or the door panel.

[0013] In the context of this invention, directions used
in reference to the structure are as follows. The X-direc-
tion corresponds to a lengthwise dimension of the struc-
ture, which is hence for example the vertical direction of
a door. The Y-direction corresponds to a lateral dimen-
sion of the door opening. Consequently, the XY-plane is
essentially the same as the direction of the door plane.
The Z-direction is a thickness or depth dimension. As this
inventionis particularly concerned with thermal engineer-
ing features of the structural elements, the Z-direction is
generally also consistent with the direction of an installed
structure’s temperature gradient in a fire situation.
[0014] The invention will now be described in more de-
tail with reference to the accompanying figures, in which
figures:

fig. 1 shows a general view of a door structure,

fig. 2 shows one cross-section of a door in Z-direc-
tion,

fig. 3 shows one arrangement for ensuring the at-
tachment of a door panel,

fig. 4 shows one preferred profile for a door frame.

[0015] Fig. 1 illustrates a door structure in a general
view. A steel-structured door 1 of the invention comprises
a door frame 10 of steel, a fireproof heat insulation 30,
and a door panel 20 on each face of the door 1, making
up a fagade for the door and said door panel 20 being
fixed to the door frame 10 by means of a bonding agent
50.

[0016] Fig. 2 illustrates one cross-section of a steel-
structured door in Z-direction.

[0017] In the context of this invention, the bonding
agent 50 represents such a material which is capable of
forming an adhesion-based joint between the door panel
20 and the door frame 10. The bonding agent 50 includes
plastics as its basic ingredient, thus providing a sufficient
toughness and elasticity for the joint. Toughness, elas-
ticity, and impact resistance are particularly desirable
qualities for normal use of the door. The users often apply
substantial forces to the door, especially if an optional
door-mounted damper is out of order. The attachment of
a door panel to a door frame must not start to crack or
delaminate. On the other hand, there are no prior known
proposals for providing a fire resistance, which is suffi-
cient for obtaining a type approval for a door and which
is implemented by means of a plastic-based adhesive
bonding agent. Of course, such an extremely heat-resist-
ant, plastic-based, adhesive bonding agent could be
found for example in the attachments of ceramic tiles
used in space shuttles or the like, but its price does not
make economic sense in terms of manufacturing doors.
In the context of this invention, it is an explicit objective
to provide a structure which is economically as attractive
as possible, yet fulfils the demands. Extensive studies
associated with the invention have indicated that several
polyurethane-based elastic bonding agents, such as
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glues or adhesive pastes, fulfill the demands set therefor
both in terms of their technical features and price.
[0018] In one preferred embodiment of a method ac-
cording to the invention, the bonding agent is applied as
an undulating, such as a sine-wave shaped, continuous
extrudate by means of a die onto the door frame or the
door panel. After this, the elements to be connected to
each other are placed precisely in a correct position and
said elements are pressed together. A suitable amount
and application geometry of bonding agent provide a
sought-after final result. As a result of the compression,
the undulating continuous extrudate or ribbon of a bond-
ing agent turns into a flat film, which retains the door
panel securely in place and seals the joint hermetically.
By virtue of its undulating shape, the extrudate turns into
arelatively consistent film as a result of flattening, where-
by the number of air pockets or non-adhered spots can
be minimized. About these undulating shapes, it should
be noted that the sine-wave form is particularly beneficial
as the air is able to discharge thoroughly from the joint
and the wave form is mathematically simple to calculate,
which in turn facilitates an automated application of the
proper amount.

[0019] It has also been discovered that the film thick-
ness bears an effect not only on the strength alone of a
steel-structured door in normal use but also in a possible
extreme situation, i.e. when fire resistance is called for.
With a correct film thickness, the bonding agent admit-
tedly becomes charred and turns brittle, yet is still able
to hold the door panel fixed to the door frame. In the event
of having too little bonding agent, it will lose its adhesive-
ness too quickly and, on the other hand, if there is too
much bonding agent, it does not work as desired. Based
on the studies, when the film thickness in a finished door
is preferably within the range of 0,1-1 mm, more prefer-
ably 200-500 pm, the optimal end result shall be attained.
[0020] Furthermore, it can be noted from fig. 2 that the
door frame 10 can be optionally constructed in a steel
profile, wherein the propagation of heat in the Z-direction
of a door is retarded by means of heat discontinuities
101. Such a highly appropriate heat discontinuity profile
has beendescribedinthe same Patent Applicant’s earlier
utility model, application number FI-U 20060166 (the
same patent family includes also DE-UM
202007005298.7). This is a particularly beneficial em-
bodiment in a steel-structured fire door for the reason
that the entire amount of heat, the transfer of which is
successfully blocked from the on-fire side to the other,
not-on-fire side of a door, retards the spreading of fire in
a building and provides extra time for the fire brigade to
extinguish the fire. In the heat discontinuity profile shown
here (depicted in more detail in fig. 4), the transfer route
of heat by conduction in the Z-direction has been disrupt-
ed, whereby the heat transferring by conduction is forced
to travel a considerably longer distance in the X- or Y-
direction for making it able to transfer in the Z-direction.
Consequently, the heat spreading within the structure is
not capable of crossing quickly from one side to the other.



5 EP 2 180 130 B1 6

A refractory heat insulation inside the door can be pref-
erably provided by using for example a highly appropriate
fire protection insulation, such as mineral wool-based
PAROC FPS 14, ISOVER PKOL or the like.

[0021] According to one method-related embodiment,
the door manufacturing process comprises performing
the following steps of:

- preparing the door frame 10 for the application of a
bonding agent 50

- applying the bonding agent 50 on a first side of the
door frame 10 for attaching a first door panel 20,

- installing the first door panel 20 correctly against the
door frame 10 and pressing it in place for ensuring
adherence of the bonding agent 50,

- installing a thermal insulation 30,

- applying the bonding agent 50 on a second side of
the door frame 10 for attaching a second door panel
20,

- installing the second door panel 20 correctly against
the door frame 10 and pressing it in place for ensur-
ing adherence of abonding agent 50. The doorframe
10 preparation process may include various process
steps, such as, for example, fixing the door frame 10
to a working tool, cleaning the surfaces, applying,
heating or other handling a possible primer.

[0022] As an alternative to the presented frame-based
assembly mode, itis possible to employ a manufacturing
process based on stacking sequence, wherein the door
is assembled by stacking directly in the final order. Thus,
the first door panel 20 is placed on a working tool, a
worktable or the like, the bonding agent 50 is applied to
the door panel 20 in spots against which the door frame
10 settles, the door frame 10 is installed, the insulations
30 are installed, the bonding agent 50 is applied on the
door frame 10, the second door panel 20 is placed on
top of the door frame 10. This sequence may be slightly
quicker than the above-described assembly sequence
which requires a turnover of the frame but, on the other
hand, it is slightly more difficult in this process to set the
elements in precise alignment with each other by first
attempt.

[0023] One way of constructing a door frame 10 is, for
example, such that elements like frame profiles, which
make up the door frame 10, are assembled in aring con-
figuration and joined together, for example by welding X-
and Y-directed frame profiles to each other. The door
frame 10 can be constructed in the previously described
step of the same process or can be acquired for example
from a subcontractor.

[0024] Depicted in fig. 3 are a few preferred features
of the invention. In a steel-structured door, the attach-
ment of the door panel 20 to the door frame 10 is backed
up mechanically at least along an upper edge of the door
panel 20. Further, according to a preferred embodiment,
the mechanical backup is provided by way of screws 40.
In the context of this invention, the upper edge of a door
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refers to such a region of the door which, when the door
has been assembled and installed in its working position,
lies in the X-direction (vertical direction) within a top quar-
ter of the door panel 20. Preferably, this upper edge is a
zone even narrower than the quarter area, butthe precise
structure is determined according to the construction of
a door frame 10.

[0025] In certain applications, the screws 40 can be
left with their heads 42 exposed. However, according to
one further developed embodiment, from the standpoint
of the appearance and technical functionality of a door,
amore preferred embodiment is such that the screws 40
for mechanical backup are made headless. This provides
several benefits from the standpoint of a final result. In
public spaces, the appearance of doors is almost without
exception to provide information about the intended use
thereof and to convey a certain image or impression
about this particular location. Thus, the neatness and in-
tactness of a door appearance are desirable qualities. In
such spaces, the structures assembled by robust rivet-
ing, welding or by means of screws do not necessarily
provide a desired final result, despite being potentially
highly functional in technical sense. Welded structures,
especially, are problematic as described earlier. Accord-
ing to one preferred embodiment of the invention, the
method further comprises steps, in which the screw 40
is left protrusive in the screwing process, such that be-
tween the screw’s head 42 and the door panel’s 20 sur-
face 21 is visible some of the screw’s threaded portion
41 (as shown in fig. 3 to the left of the door frame 10),
after which the screw 40 is cut off to the flushness with
or along the plane of the door panel’s 20 surface 21 (as
shown in fig. 3 to the right of the door frame 10). Estab-
lished this way is a highly inconspicuous mechanical
backup for the attachment of a door panel 20, which nev-
ertheless retains the door panel 20 in position even under
a major stress. The traditional "exposed head" screws
constitute unfortunately often also a target of vandalism,
but "tampering" with this type of virtually invisible screw
backup of is difficult or impossible without special tools.
Studies have shown thatan adequate backup is achieved
when the ratio between a selected pitch of the screw and
a thickness of the door panel 20 is approximately 1 or
less than 1.

[0026] When studying such a door backed up as de-
scribed above in terms of its behavior further than re-
quired by a standard relevant to fire test, it has been
discovered that, at the time when the bonding agent fi-
nally fails, the door panel remains hanging in place the
way of a curtain by its upper edge and protecting the
remainder of the door structure. That is, the mechanical
backup according to this additional feature provides an
effect that the door panel exhibits hardly any warping but
instead just hangs as a straight cover for the structure in
response to gravity.

[0027] In principle, the presently described invention
is applicable to projects other than those intended for fire
door service. Referring to an aluminum-constructed door
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by substituting aluminum for the material of a door panel
and a door frame, this option does not pass a fire test,
which is specified in standard SFS-EN 1634-1 which was
mentioned above when describing the objective of the
claimed subject-matter. One reason for this is that the
melting point of aluminum is about 660°C (as compared
to 1535° in steel), while temperatures applied in the fire
test comply, as specified in standard SFS-EN 1363-1,
with a temperature graph T = 345 log10(8t + 1) + 20,
wherein T is the average temperature [°C] and t is time
[min]. Thus, at 60 minutes, the temperature has already
exceeded 950°C, which means that an aluminum-con-
structed door would already have melted on the fire-fac-
ing side

Reference numerals used in the figures:
[0028]

1 steel-structured door

10 door frame

101 heat discontinuity

20 door panel

21 door panel’s surface

30 thermal insulation

40 screw

41 screw’s threaded portion
42 screw’s head

50 bonding agent

Claims

1. A steel-structured door (1), which comprises a door
frame (10) of steel, a refractory heat insulation (30),
and a door panel (20) on each face of the door, mak-
ing up an external side of the door, characterized
in that the door panels (20) are attached to the door
frame (10) by means of a bonding agent (50), which
is applied as an undulating, such as a sine-wave
shaped, continuous extrudate by means of a die onto
the door frame (10) or the door panel (20), so that
by virtue of its undulating shape, the extrudate turns
into a relatively consistent film as a result of flatten-
ing, whereby the number of air pockets or non-ad-
hered spots is minimized.

2. Thedoor (1) according to claim 1, characterized in
that the bonding agent (50) consists of a poly-
urethane-based elastic bonding agent, such as a
glue or an adhesive paste.

3. Thedoor (1) according to claim 1, characterized in
that the door frame (10) is constructed from a steel
section, wherein the propagation of heat in a direc-
tion (Z) perpendicular to the door plane is retarded
by means of thermal discontinuities (101).
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4.

10.

1.

12.

13.

The door (1) according to claim 1, characterized in
that the attachment of the door panel (20) to the door
frame (10) has been secured mechanically, at least
along a top edge of the door panel (20).

The door (1) according to claim 4, characterized in
that the mechanical security is provided by means
of screws (40).

The door (1) according to claim 4, characterized in
that the screws (40) for mechanical security are pro-
vided as headless screws.

The door (1) according to claim 1, characterized in
that the refractory thermal insulation (30) is located
inside the door and consists of a mineral-wool based
fireproofing insulation.

A method of manufacturing a steel-structured door
(1), which method comprises attaching to a door
frame (10) of steel on each side a door panel (20)
as a face for making up an external side of the door,
characterized in that the door panels (20) are at-
tached to the door frame (10) by the application of a
bonding agent (50), which is applied as an undulat-
ing, such as a sine-wave shaped, continuous extru-
date by means of a die onto the door frame (10) or
the door panel (20).

The method according to claim 8, characterized in
that the bonding agent (50) film thickness in a fin-
ished door is preferably within the range of 0,1-1 mm,
more preferably between 200-500 um.

The method according to claim 8, characterized in
that the attachment of the door panel (20) to the door
frame (10) is backed up mechanically, at least along
a top edge of the door.

The method according to claim 10, characterized
in that the mechanical backup is provided by using
a screw (40).

The method according to claim 11, characterized
in that the screw (40) is left protrusive in the screwing
stage, such that between the screw’s head (42) and
the door panel’s (20) surface (21) is visible some of
the screw’s threaded portion (41), after which the
screw (40) is cut off to a flushness with the door pan-
el’'s (20) surface (21).

The method according to claim 8, characterized in
that the door manufacturing process comprises per-
forming the following steps of:

- preparing the door frame (10) for the applica-
tion of a bonding agent (50)
- applying the bonding agent (50) on a first side
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of the door frame (10) for attaching a first door
panel (20),

- installing the first door panel (20) correctly
against the door frame and pressing it in place
for ensuring adherence of the bonding agent
(50),

- installing a thermal insulation (30),

- applying the bonding agent (50) on a second
side ofthe door frame (10) for attaching a second
door panel (20),

- installing the second door panel (20) correctly
against the door frame and pressing it in place
for ensuring adherence of the bonding agent
(50).

14. The method according to claim 13, characterized

in that the method further includes steps of:

- screwing the screw (40) or the screws (40)
through a stratum formed by the door panel (20)
and the bonding agent (50) into the door frame
(10), such that between a head (42) of the screw
and asurface (21) ofthe door panel (20) is visible
some of the screw’s threaded portion (41),

- cutting off the screw (40) in flushness with the
door panel’s surface (21).

Patentanspriiche

1.

Stahlstruktur-Tur (1), die einen Turrahmen (10) aus
Stahl, eine feuerfeste Warmedammung (30) und ei-
ne Turverkleidung (20) auf jeder Flache der Tir, die
eine Aulenseite der Tur bildet, umfasst, dadurch
gekennzeichnet, dass die Turverkleidungen (20)
mithilfe einer Klebmasse (50) an dem Tuirrahmen
(10) befestigt werden, die mithilfe einer Diise als ein
gewelltes, wie ein sinuswellenférmiges, kontinuier-
liches Extrudat aufden Tirrahmen (10) oder die Tir-
verkleidung (20) aufgebracht wird, so dass das Ex-
trudat dank seiner gewellten Form infolge des Zu-
sammendriickens zu einem verhaltnismaRig ein-
heitlichen Film wird, wodurch die Zahl von Luftein-
schlissen oder nicht verklebten Stellen minimiert
wird.

Tar (1) nach Anspruch 1, dadurch gekennzeichnet,
dass die Klebmasse (50) aus einer elastischen Kleb-
masse auf Polyurethanbasis besteht, wie einem
Klebstoff oder einer Klebepaste.

Tar (1) nach Anspruch 1, dadurch gekennzeichnet,
dass der Turrahmen (10) aus einem Stahlprofil kon-
struiert ist, wobei die Warmeausbreitung in einer zu
der Tirebene senkrechten Richtung (Z) mithilfe von
thermischen Unterbrechungen (101) gehemmt wird.

Tar (1) nach Anspruch 1, dadurch gekennzeichnet,
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10.

1.

12.

13.

dass die Befestigung der Turverkleidung (20) an
dem Turrahmen (10) zumindest entlang einer Ober-
kante der Turverkleidung (20) mechanisch gesichert
wurde.

Tar (1) nach Anspruch 4, dadurch gekennzeichnet,
dass die mechanische Sicherung mithilfe von
Schrauben (40) bereitgestellt wird.

Tar (1) nach Anspruch 4, dadurch gekennzeichnet,
dass die Schrauben (40) zur mechanischen Siche-
rung als Schaftschrauben bereitgestellt werden.

Tar (1) nach Anspruch 1, dadurch gekennzeichnet,
dass die feuerfeste Warmedammung (30) sich im
Inneren der Tur befindet und aus einer Feuerschutz-
ddmmung auf Glaswollbasis besteht.

Verfahren zur Herstellung einer Stahlstruktur-Tar
(1), wobei das Verfahren das Befestigen einer Tir-
verkleidung (20) als eine Flache an einem Turrah-
men (10) auf jeder Seite zum Bilden einer AuRen-
seite der Tur umfasst, dadurch gekennzeichnet,
dass die Turverkleidungen (20) durch das Aufbrin-
gen einer Klebmasse (50) an dem Turrahmen (10)
befestigt werden, die mithilfe einer Duse als ein ge-
welltes, wie ein sinuswellenférmiges, kontinuierli-
ches Extrudat auf den Tirrahmen (10) oder die Tur-
verkleidung (20) aufgebracht wird.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass die Dicke eines Films der Klebmasse
(50) in einer fertigen Tilr vorzugsweise im Bereich
von 0,1-1 mm, mehr bevorzugt zwischen 200-500
pm liegt.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass die Befestigung der Turverkleidung
(20)andem Turrahmen (10) zumindest entlang einer
Oberkante der Tir mechanisch unterstitzt wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass die mechanische Unterstltzung
durch Verwendung einer Schraube (40) bereitge-
stellt wird.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Schraube (40) in der Schraub-
stufe vorstehend belassen wird, so dass zwischen
dem Kopf (42) der Schraube und der Oberflache (21)
der Turverkleidung (20) ein Teil des Gewindeteils
(41) der Schraube sichtbar ist, wonach die Schraube
(40) zu einer Bindigkeit mit der Oberflache (21) der
Turverkleidung (20) abgeschnitten wird.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass der Turfertigungsprozess das
Durchfiihren der folgenden Schritte umfasst:



11 EP 2 180 130 B1 12

- Vorbereiten des Turrahmens (10) fur das Auf-
bringen einer Klebmasse (50),

- Aufbringen der Klebmasse (50) auf eine erste
Seite des Turrahmens (10) zum Befestigen ei-
ner ersten Turverkleidung (20),

- korrektes Einsetzen der ersten Turverkleidung
(20) auf dem Tirrahmen und Driicken dieser in
Position zum Sicherstellen der Haftung der
Klebmasse (50),

- Einsetzen einer Warmeddmmung (30),

- Aufbringen der Klebmasse (50) auf eine zweite
Seite des Turrahmens (10) zum Befestigen ei-
ner zweiten Turverkleidung (20),

- korrektes Einsetzen der zweiten Turverklei-
dung (20) auf dem Turrahmen und Driicken die-
ser in Position zum Sicherstellen der Haftung
der Klebmasse (50).

14. Verfahren nach Anspruch 13, dadurch gekenn-

zeichnet, dass das Verfahren weiterhin folgende
Schritte beinhaltet:

- Schrauben der Schraube (40) oder der Schrau-
ben (40) durch eine Lage, die von der Turver-
kleidung (20) und der Klebmasse (50) gebildet
wird, in den Tdrrahmen (10), so dass zwischen
einem Kopf (42) der Schraube und einer Ober-
flache (21) der Turverkleidung (20) ein Teil des
Gewindeteils (41) der Schraube sichtbar ist,

- Abschneiden der Schraube (40) in Bindigkeit
mit der Oberflache (21) der Turverkleidung.

Revendications

Porte structurée en acier (1), qui comprend un cadre
de porte (10) en acier, une isolation thermique ré-
fractaire (30), et un panneau de porte (20) sur cha-
que face de la porte, constituant un coété externe de
la porte, caractérisé en ce que les panneaux de
porte (20) sont attachés au cadre de porte (10) au
moyen d’'un agent de liaison (50), qui est appliqué
comme un extrudé continu ondulé, sous la forme
d’'une bande sinusoidale, au moyen d’un dé sur le
cadre de porte (10) ou le panneau de porte (20), de
maniére a ce que grace a saforme ondulée, I'extrudé
se transforme en un film relativement consistant
comme résultat de l'aplatissement, par lequel le
nombre de poches d’air ou de points non adhérant
est minimisé.

Porte (1) selon la revendication 1, caractérisée en
ce que I'agent de liaison (50) consiste en un agent
de liaison élastique a base de polyuréthane, tel que
la colle ou une pate adhésive.

Porte (1) selon la revendication 1, caractérisée en
ce que le cadre de porte (10) est construit a partir
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d’une section d’acier, ou la propagation de chaleur
dans une direction (Z) perpendiculaire au plan de
porte est retardée au moyen de discontinuités ther-
miques (101).

Porte (1) selon la revendication 1, caractérisée en
ce que l'attachement du panneau de porte (20) au
cadre de porte (10) a été assuré mécaniquement,
au moins le long d’'une aréte supérieure du panneau
de porte (20).

Porte (1) selon la revendication 4, caractérisée en
ce que la sécurité mécanique est pourvue au moyen
de vis (40).

Porte (1) selon la revendication 4, caractérisée en
ce que les vis (40) pour la sécurité mécanique sont
des vis sans téte.

Porte (1) selon la revendication 1, caractérisée en
ce que [l'isolation thermique réfractaire (30) est si-
tuée dans la porte et est constituée d’'une isolation
ignifuge a base de laine minérale.

Procédé de fabrication d’'une porte structurée en
acier (1), lequel procédé consiste a attacher au cadre
de porte (10) d’acier sur chaque c6té un panneau
de porte (20) comme une face pour le montage d’'un
cbté externe de la porte, caractérisée en ce que
les panneaux de porte (20) sont attachés au cadre
de porte (10) par I'application d’'un agent de liaison
(50), qui est appliqué comme un extrudé continu on-
dulé, sous forme de bande sinusoidale, au moyen
d’un dé sur le cadre de porte (10) ou le panneau de
porte (20).

Procédé selon larevendication 8, caractérisé en ce
que I'épaisseurdu film (50) de 'agent de liaison dans
une porte finie est de préférence dans la gamme de
0,1-1 mm, mieux, entre 200-500 wn.

Procédé selon larevendication 8, caractérisé en ce
que l'attachement du panneau de porte (20) au ca-
dre de porte (10) est soutenu mécaniquement, au
moins le long d’une aréte supérieure de la porte.

Procédé selon la revendication 10, caractérisé en
ce que le soutien mécanique est pourvu en utilisant
une vis (40) .

Procédé selon la revendication 11, caractérisé en
ce que la vis (40) a une propulsion vers la gauche
lors de I'étape de vissage, de maniére a ce qu’entre
la téte de la vis (42) et la surface (20) du panneau
de porte (21) soit visible une portion filetée de la vis
(41), apres laquelle la vis (40) est coupée a I'affleu-
rement avec la surface (20) du panneau de porte
(21).
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13. Procédé selon larevendication 8, caractérisé en ce
que laprocédure de fabrication de la porte comprend
la réalisation des étapes suivantes de:

- préparation d’'un cadre de porte (10) pour I'ap- 5
plication d’'un agent de liaison (50),

- application d’'un agent de liaison (50) sur un
premier c6té du cadre de porte (10) pour atta-
cher un premier panneau de porte (20),

- installation correcte du premier panneau de 70
porte (20) contre le cadre de porte et sa pression
pour assurer I'adhérence de I'agent de liaison
(50),

- installation d’une isolation thermique (30),

- application d’'un agent de liaison (50) sur un 715
second c6té du cadre de porte (10) pour attacher

un second panneau de porte (20),

- installation correcte d’'un second panneau de
porte (20) contre le cadre de porte et sa pression
pour assurer de l'adhérence de 'agentde liaison 20
(50).

14. Procédé selon la revendication 13, caractérisé en
ce que le procédé inclut d’autres étapes de:
25
- vissage de la vis (40) ou des vis (40) a travers
une couche formée par le panneau de porte (20)
et 'agent de liaison (50) dans le cadre de porte
(10), de maniere a ce qu’entre une téte (42) de
la vis et une surface (21) du panneau de porte 30
(20) soit visible une portion filetée de la vis (41),
- coupage de la vis (40) dans le sens de la sur-
face du panneau de porte (21).
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