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(54) SEALING ELEMENT FOR SEALING A FLUTE OF A FLUTED METAL DECK

(57) A sealing element (10) for sealing a flute of a
fluted metal deck is described. The sealing element (10)
comprises a body (12) and a coating (14) surrounding
the body (12). The body (12) has a predefined geometry
adapted to seal the flute, wherein the body (12) is flexible

and the cross sectional area of the body (12) in a direction
perpendicular to the flute axis is larger than the cross
sectional area (20) of the flute the sealing element (10)
is designed to seal.
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Description

[0001] The present invention relates to a sealing ele-
ment for sealing a flute of a fluted metal deck.
[0002] Fluted metal decks are known in the art. Very
often, they are used in combination with wall configura-
tions, especially drywall configurations. In this case, a
ceiling runner is attached to the underside of the metal
deck and a floor runner is attached to the floor. Between
those two runners, studs are mounted in a way that a
relative movement between the ceiling runner and the
studs is permitted in a vertical direction. The studs, the
ceiling runner and the floor runner form a frame to which
gypsum boards can be attached in order to build a drywall
configuration.
[0003] Usually, a defined movement joint is left be-
tween the lower side of the metal deck and the upper
edges of the gypsum boards.
[0004] In order to provide a deck and wall configuration
which is air-tight, sound-attenuating or even sound-proof,
fire-resistant, smoke-proof and/or thermally isolating, the
flutes of the metal deck and the movement joint have to
be sealed.
[0005] This is especially important for fire rated walls.
[0006] According to the state of the art, mineral wool
is stuffed into the gaps mentioned above from both sides
of the wall and subsequently coated, e. g. with a spraya-
ble coating which acts as a smoke stopper.
[0007] The process of sealing involves several working
steps and thus is cumbersome. Moreover, it involves
working with mineral wool. As this material can cause
skin irritation, workers have to put on protective clothing
when in contact with mineral wool.
[0008] Furthermore, the quantity of mineral wool filled
into the gaps and the quality of performing this work is
heavily dependent on the person fulfilling this task. The
result is a variation in the sealing quality.
[0009] Applying the spray coating represents an addi-
tional working step. Since the gypsum boards are already
installed at the time the coating is being applied, the spray
needs to be applied from both sides of the wall. This is
time consuming for an operator having to perform this
task.
[0010] The object of the invention is to further improve
the sealing of fluted metal decks, especially by improving
the sealing of the regular flutes between adjacent fluted
deck elements or in one of the fluted deck elements of a
fluted metal deck.
[0011] The invention provides a sealing element for
sealing a flute of a fluted metal deck, comprising a body
and a coating surrounding the body. The body has a pre-
defined geometry adapted to seal a flute between adja-
cent fluted deck elements or in one of the fluted deck
elements of the fluted metal deck. The body is flexible
and the cross sectional area of the body in a direction
perpendicular to the flute axis is larger than the cross
sectional area of the flute the sealing element is designed
to seal. In this way, the sealing element is pre-portioned

and oversized to provide a suitable amount of sealing
material that ensures a secure sealing of a flute. Because
the body is flexible, the shape of the sealing element can
be adapted to the individual shape of a flute, thereby
guaranteeing a tight fit, especially when the sealing ele-
ment is pressed into the flute. Further, the coating pre-
vents the user from getting into contact with the material
of the body so protective clothing is not necessary even
if the body material would otherwise warrant such pro-
tection.
[0012] In an embodiment of the invention, the shape
of the cross section of the body corresponds to the shape
of the cross section of the flute the sealing element is
designed to seal. Thus, providing a better fit and seal. In
the context of the invention, unless stated otherwise, all
cross sections extend perpendicular to the direction the
flutes extend in.
[0013] Usually flutes of a fluted metal deck have a gen-
erally trapezoidal cross section. Therefore, a preferred
shape of the cross section of the body is a corresponding
trapezoid.
[0014] The body may be made of mineral wool, espe-
cially a formaldehyde-free mineral wool. Mineral wool has
multiple advantageous characteristics, like being fire-re-
sistant, sound-attenuating and thermally isolating. Also,
mineral wool is relatively inexpensive and easy to shape.
Because of the coating surrounding the body, the user
is protected from getting into contact with the material
itself.
[0015] In a further embodiment of the invention, the
body is made of multiple adjacent layers of mineral wool,
especially wherein the layers are oriented parallel to the
cross sectional area of the body, i.e. the layers extend
perpendicular to the flute axis. This enables the body to
better adapt to the overall flute geometry, especially if
the flute geometry varies along the flute axis, because
each layer can individually adapt the shape of the corre-
sponding section of the flute.
[0016] The coating may be made of a thin plastic film
which is flexible and easily adaptable to provide a tight
sealing of the flute.
[0017] In an embodiment of the invention, the coating
is stretchable which allows the coating to tightly fit to var-
ious shapes.
[0018] The rigidity of the coating can be lower than the
rigidity of the body. In this way, a higher compression
strength is needed to deform the body than the coating
which results in a sealing element wherein the body is
able to push the coating into form and not the other way
around. Thus, when the sealing element is inserted in a
flute, the body pushes the coating adjacent to the metal
deck, thereby tightly sealing the flute.
[0019] In a further embodiment of the invention, the
body is tightly enveloped by the coating, so that there is
minimal to no air between the coating and the body. This
prevents the formation of air blisters when the sealing
element is inserted into a flute. Also, the coating material
for surrounding the body is kept to a minimum.
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[0020] In another embodiment of the invention, the
coating is provided in the form of a bag, wherein the max-
imum volume of the bag is larger than the volume of the
body, i.e. the bag is oversized in regard to the body. This
enables the coating to tightly fit to the outline of the flute
without creating additional pressure to the body. As a
result a softer body material can be used which is more
easily adaptable to the shape of a flute.
[0021] To prevent the sealing element from forming air
blister when the sealing element is inserted in a flute, the
coating is not air tight. Thus, air can pass from inside of
the coating to the surrounding and vice versa so that air
pressure can equalize.
[0022] Different embodiments of the invention are
shown in the attached drawings.

- Figure 1 shows a perspective view of a sealing ele-
ment according to an embodiment of the invention,

- Figure 2 shows a cross sectional view of the sealing
element of figure 1,

- Figure 3 shows a perspective view of the sealing
element of figure 1 with a cutaway section showing
the internal structure,

- Figure 4 shows a cross sectional view of a fluted
metal deck section with a sealing element according
to figure 1,

- Figure 5 shows a schematic cross sectional view of
a sealing element according to another embodiment
of the invention,

- Figure 6 shows a perspective of the sealing element
of figure 5, and

- Figure 7 shows a cross sectional view of a wall con-
figuration with a sealing element according to figure
5.

[0023] Figures 1 and 2 show a first embodiment of a
sealing element 10 with a flexible body 12 surrounded
by a coating 14.
[0024] The body 12 has a trapezoid cross section with
a height H and a width W as well as a length L the body
12 extends in, perpendicular to its cross section along
the horizontal axis A.
[0025] The thickness of the coating 14 is only a small
fraction of the dimensions of the body 12, i.e. the coating
14 is so thin that for all intends and purposes the height
H and width W of the body 12 correspond to the height
H and width W of the sealing element 10.
[0026] The sealing element 10 is designed to seal a
flute 16 of a fluted metal deck 18 (see figure 4) extending
along the horizontal axis A (see also figure 7) that is per-
pendicular to the drawing plane in figure 4. The cross
section 20 of the flute 16 perpendicular to the horizontal

axis A is generally trapezoidal with a depth h and a width
w (see also figure 2 where the cross section 20 of the
flute 16 is illustrated by the dashed line).
[0027] The height H and the width W of the body 12 is
larger than the depth h and the width w of the flute 16
respectively (see figure 2). Thus, the cross sectional area
of the sealing element 10 is larger than the cross sectional
area 20 of the flute 16 which means that the body 12 is
oversized in comparison to the flute 16.
[0028] The embodiment of the body 12 shown in fig-
ures 1 and 2 has a cross section with a shape that cor-
responds to the shape of the cross section 20 of the flute
16 as both cross sections are trapezoidal with a similar
shape.
[0029] Because the body 12 is flexible, the shape of
the body’s 12 cross section can also be rectangular, have
rounded edges or basically can have any other shape as
long as its cross section guarantees a secure seal of the
flute 16 the sealing element 10 is designed to seal.
[0030] The length L of the body 12 is defined by firestop
requirements and is usually equal to or smaller than the
track width T (see figure 7) of a top track 28 of a wall
configuration.
[0031] In a different embodiment the length L of the
body 12 is larger than the track width T of a top track 28,
in particular the length of the body 12 can correspond to
the width of a top track seal 30 (see figure 4) of a wall
configuration.
[0032] In this way, the body 12 has a predefined ge-
ometry to seal the flute 16.
[0033] The body 12 is made of multiple layers 22 of
mineral wool forming a stack (see figure 3). The layers
22 are identical and run parallel to each other. The cross
section of each layer 22 is perpendicular to the horizontal
axis A, i.e. the cross section of each layer 22 corresponds
to the cross section of the body 12.
[0034] The multiple layers 22 forming the body 12 are
separate layers 22 of mineral wool. In a different embod-
iment the body 12 can be made of a single block of min-
eral wool that has an internal layered structure, i.e. the
layers 22 are integral to the block of mineral wool.
[0035] In a further different embodiment the body 12
can be made of a single block or can be composed from
multiple blocks, especially layers, in any kind of way.
[0036] The body 12 is made of a formaldehyde-free
mineral wool.
[0037] In a different embodiment the body 12 can be
made a different suitable material, especially any kind of
mineral wool.
[0038] The body 12 is pre-portioned so that it compris-
es enough material to ensure a tight seal of the flute 16
the sealing element 10 is designed to seal. In this way,
the sealing element 10 is adapted to seal the flute 16 by
its predefined shape and size.
[0039] The coating 14 is made of a flexible and stretch-
able plastic foil, like a shrink foil, that tightly surrounds
the body 12 on all sides. Thus, the body 12 is completely
enclosed by the coating 14 with minimal to no air pockets
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between the body 12 and the coating 14. In an alternative
embodiment, the coating 14 only partially surrounds the
body 12, especially along a circumference of the body12.
[0040] The body 12 is sealed air tight by the coating 14.
[0041] In an alternative embodiment, the coating 14 is
not air tight so that air can pass from the inside of the
sealing element 10 to its outside and vice versa. To this
effect the coating 14 can comprise ventilation holes 24
(see figure 6) or a seam through which air can pass. In
addition or in the alternative, the coating 14 may be made
of a porous or air permeable material, e.g. a foil with
micro-perforation.
[0042] Figure 4 shows the sealing element 10 inserted
in the flute 16 between the metal deck 18 and a ceiling
runner 26 with a top track 28 and a top track seal 30.
[0043] To seal the flute 16 the sealing element 10 is
pushed into the flute 16 perpendicular to the metal deck
18 with the narrow side 32 (see figure 1) of the sealing
element 10 facing the flute 16 with enough pressure so
that the sealing element 10 is deformed and adapts the
shape and size of the flute 16. Afterwards, the sealing
element 10 is pushed along the horizontal axis A (see
figure 7) in the opening between the metal deck 18 and
the ceiling runner 26.
[0044] Thereby the sealing element 10 is compressed
such that the height H and width W of the sealing element
10 corresponds to the height h and width w of the flute
16 which results in the sealing element 10 completely
filing the cross section 20 of the flute 16 and sealing the
flute 16 tight.
[0045] In the example shown in figure 4 the metal deck
18 has a corrugation 34 in the form of an indentation that
extends into the flute 16 and that runs along the flute axis
A. The sealing element 10 is designed to tightly seal flutes
16 with or without corrugations 34.
[0046] When the sealing element 10 is inserted into a
flute 16 with a corrugation 34, the sealing element 10
adapts the shape of the flute 16 including the corrugation
34 as shown in figure 4.
[0047] In figure 4 a dashed line indicates a faulty state
in which the tension of the narrow side 32 of the sealing
element 10 creates small pockets 36 or openings be-
tween the sealing element 10 and the metal deck 18
which can reduce the sealing quality of the seal. To pre-
vent these pockets 36 from forming, the rigidity of the
coating 14 is lower than the rigidity of the body 12 which
results in the coating 14 being more easily deformed than
the body 12 so that the tension of the coating 14 on the
body 12 is reduced.
[0048] To further ensure a tight seal, the body 12 is
elastic so that the coating 14 is pushed by the body 12
against the metal deck 18 which also prevents pockets
36 from forming. This has the additional advantage that
the sealing element 10 keeps its shape even when de-
formed prior to its use.
[0049] In a further embodiment of the invention, the
elasticity of the body 12 is very low or non-existent.
[0050] A second embodiment of the sealing element

is shown in figures 5 and 6. Apart from the different coat-
ing 14, the sealing element 40 corresponds to the sealing
element 10 described above. The same reference sym-
bols are used for the components that are known from
the first embodiment and reference is made to the pre-
vious explanations in this respect.
[0051] In this embodiment of the invention, the coating
14 of the sealing element 40 is not tightly wrapped around
the body 12 but is provided in the form of a bag 42 which
contains the body 12.
[0052] The bag 42 is oversized, i.e. the volume the bag
42 can contain is larger than the volume of the body 12.
The drawing in figure 5 is not to scale and the size dif-
ference between the body 12 and the bag 42 is for illus-
trative purposes only.
[0053] Basically, the ratio of the volume of the bag 42
to the volume of the body 12 is greater than 1. Preferably
the ratio is less than 1.3, more preferably less than 1.2,
especially less than 1.1.
[0054] Figure 7 shows a fluted metal deck 18 with a
top track 28 of a wall configuration installed below. To
seal the flute 16, the sealing element 40 is pushed in
direction P into the opening 44 between the metal deck
18 and the top track 28, wherein the body 12 is oriented
in a way that its cross section corresponds to the cross
section of the flute 16 so that the sealing element 40 fits
tight into the opening 44.
[0055] To prevent air blisters 46 (indicated by the
dashed line in figure 7) from forming when the sealing
element 40 is used to seal a flute 16, the bag 42 has
ventilation holes 24 (see figure 6) that allow the air to
escape and the blisters 46 to depressurize.
[0056] In the embodiment shown in figure 6, the ven-
tilation holes 24 are located on the narrow side 32 of the
sealing element 40. In an alternative embodiment, the
ventilation holes 24 can be located anywhere in the coat-
ing 14, especially on the sides 48, 50 that face in direction
of the flute axis A.
[0057] In a further embodiment of the invention, the
volume of the bag 42 not taken up by the body 12 is only
partially filled with air. Preferably there is only a minimal
amount of air between the body 12 and the coating 14,
especially when the coating 14 is air tight, to minimize or
prevent air blisters 46.
[0058] The sealing elements 10, 40 improve the seal-
ing of flutes 16 of a fluted metal deck 18 in the following
ways:
The flutes 16 can be tightly sealed in a short amount of
time without the need of additional tools.
[0059] The sealing elements 10, 40 can be installed
during the installation of the ceiling runner 26, the top
track 28 and/or a top track seal 30. In this way, the flutes
16 are easily accessible and no additional "ladder climb-
ing" is required.
[0060] The sealing of the flutes 16 is failure proof as
the pre-manufactured sealing elements 10, 40 ensure
that the necessary material required for a tight seal is
installed by comprising a pre-proportioned body 12.
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[0061] Further, the sealing of the flutes 16 requires no
curing time because the material, the sealing elements
10, 40 are made of, is already cured.

Claims

1. A sealing element (10, 40) for sealing a flute (16) of
a fluted metal deck (18), comprising a body (12) and
a coating (14) surrounding the body (12), wherein
the body (12) has a predefined geometry adapted to
seal the flute (16), wherein the body (12) is flexible
and the cross sectional area of the body (12) in a
direction perpendicular to the flute axis (A) is larger
than the cross sectional area (20) of the flute (16)
the sealing element (10, 40) is designed to seal.

2. The sealing element according to claim 1, charac-
terized in that the shape of the cross section of the
body (12) corresponds to the shape of the cross sec-
tion (20) of the flute (16).

3. The sealing element according to any preceding
claim, characterized in that the body (12) is made
of mineral wool, especially a formaldehyde-free min-
eral wool.

4. The sealing element according to claim 3, charac-
terized in that the body (12) is made of multiple lay-
ers (22) of mineral wool, especially wherein the lay-
ers (22) are oriented parallel to the cross sectional
area of the body (12).

5. The sealing element according to any preceding
claim, characterized in that the coating (14) is made
of a thin plastic film.

6. The sealing element according to any preceding
claim, characterized in that the coating (14) is
stretchable.

7. The sealing element according to any preceding
claim, characterized in that the rigidity of the coat-
ing (14) is lower than the rigidity of the body (12).

8. The sealing element according to any preceding
claim, characterized in that the body (12) is tightly
enveloped by the coating (14).

9. The sealing element according to any one of claims
1 to 7, characterized in that the coating (14) is pro-
vided in the form of a bag (42), wherein the volume
of the bag (42) is larger than the volume of the body
(12).

10. The sealing element according to claim 9, charac-
terized in that the coating (14) is not air tight.
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