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(54) A metal roofing element

(57) A roofing element (10) with an upper surface
(A) and a lower surface (B), comprising a plate-like met-
al core (20) coated with at least one upper uniform layer
(25, 30, 35, 40) of coating and at least one lower uniform

layer (25, 30, 36) of coating, the thickness of said metal
core (20) being selected in the range between about 0.2
mm and about 1.0 mm. The total weight of said layers
(25, 30, 35, 36, 40) of coating is at minimum 400 g/m2.



EP 1 460 196 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a roofing ele-
ment having a metallic central core.
[0002] It is well known to use roofing elements with a
metallic core for covering small size building structures
such as garages or shacks. For such purposes large
size corrugated galvanized metal plates are often used.
Even for housing constructions where high demands to
the aesthetical appearance of the roof exist, vaulted
metal tiles that simulate traditional ceramic tiles are well-
known, one product being marketed under the trade
name Decra® and another being disclosed in
W098/29619 and in EP 1 253 260.
[0003] Rain-drops falling on roofing elements with a
metallic core sometimes give rise to a sharp and un-
pleasant noise inside and outside the building structure
covered by the roofing elements. This problem is of most
concern when such roofing elements that have a flat and
smooth upper surface are exposed to the rain. Products
such as the aforementioned Decra® metal tiles that are
provided with an upper layer of sand or a similar granular
material for weather protection of the metal core are
generally acceptable in that they provide a dampening
of the noise generated by the rain through the effect of
the rain-drops being decelerated upon hitting the upper
layer which forms an uneven upper surface of the roof-
ing element.
[0004] Providing vaulted metal tiles or metal roofing
elements in general with a layer of a granular material
is, however, costly, and prevents the manufacturer from
offering metal roofing elements and vaulted metal tiles
in particular with a shiny and smooth upper surface sim-
ilar to the upper surface presented by glazed ceramic
tiles. So far, the only solution to the latter problem has
been to arrange the layer of sand on the lowermost sur-
face of the metal roofing element, i.e. on the surface not
visible from outside the building structure; this solution
does not, however, bring about any reduction in the
costs since complicated machinery for applying the lay-
er of sand is still required.
[0005] The present invention aims at providing an im-
proved roofing element which is preferably formed on
the basis of a flat metal plate which is provided with a
desired shape, such as that of a traditional vaulted ce-
ramic tile, and which is treated in a cost-effective way to
reduce noise generated by falling rain. This problem is
solved in accordance with claim 1 in that at the roofing
element has least one upper uniform layer of coating
and at least one lower uniform layer of coating, the thick-
ness of said metal core being selected in the range be-
tween about 0.2 mm and about 1.0 mm, and in that the
total weight of the layers of coating is at minimum 400
g/m2. By the term "uniform layer of coating" as used
herein is meant a coating which covers the entire sur-
face of the substratum and which yields a macroscopi-
cally even surface such as that obtained by application
of paint or lacquer in a spraying process, in contrast to

the macroscopically uneven surface provided by a layer
of coating in the form of sand or a similar granular ma-
terial.
[0006] Preferably, the maximum total weight of the
layers of coating amount to 1,000 g/m2. An inverse re-
lation preferably applies in the sense that metal cores
of small thickness should preferably be provided with
the higher amount of coating.
[0007] Through the invention, a low-cost product with
smooth and even upper and lower surfaces is obtained
which is highly acceptable in terms of only little noise
being generated when the roof is exposed to rain and
which may have the shiny or glossy appearance of con-
ventional glazed ceramic roofing elements.
[0008] According to an embodiment of the invention
of particular interest when simulated glazed and/or
colored ceramic vaulted tiles are made, the proportion
of the total weight of the upper uniform layers of coating
is less than 33% of the total weight of all the layers of
coating. This involves cost advantages in that only a thin
layer of a relatively expensive upper coating with color-
ing additives need be applied.
[0009] According to an even more preferred embodi-
ment of the invention, the thickness of the metal core is
selected in the range between 0.35 mm and 0.9 mm,
the total weight of said layers of coating being at mini-
mum 450 g/m2 and at maximum 650 g/m2, the propor-
tion of the total weight of the upper uniform layers of
coating preferably being less than 25% of the total
weight of the layers of coating.
[0010] The invention will now be explained in further
details with reference to the drawing.

Fig. 1 shows a perspective view of a roofing element
according to the invention,

Fig. 2 shows the roofing element of fig. 1 being laid
out on a building roof,

Fig. 3 shows the final building roof comprising a plu-
rality of the roofing elements shown in fig. 1,

Fig. 4 shows the layered structure of the roofing el-
ement, and

Fig. 5 shows results of sound tests performed on a
metal roofing element according to the invention.

[0011] Fig. 1 shows an embodiment of a shaped metal
roofing element 10 simulating seven juxtaposed tradi-
tional ceramic tiles. The roofing element 10 is formed
on the basis of a flat metal plate which has been cut to
appropriate dimensions, shaped to provide the desired
form of the end-product and then coated in accordance
with the present invention. The roofing element 10 is laid
out on the rafters 8 that form the sub-structure of a build-
ing roof, as illustrated in fig. 2, to provide a finished roof
as shown in fig. 3. According to one aspect of the inven-
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tion, the upper surface of the roofing element visible
from outside the building, i.e. the surface visible in figs.
1-3, may have reflective characteristics such that the as-
sembled roof appears to be formed from traditional
glazed ceramic tiles.
[0012] Fig. 4 shows an end view seen from above, i.
e. showing the upper surface A normally exposed to
rainwater, of an embodiment of a metal roofing element
according to the invention where layers of the coating
on the metal plate 20 have been partially removed for
the sake of clarity to show the sequence of the uniform
layers of coating. The metal roofing element 10 com-
prises a plate-like steel core 20 provided with uniform
upper and lower coating layers 25 in a galvanizing proc-
ess. A primer, typically made on an epoxy and/or poly-
ester basis, forms a further uniform upper and lower
coating layer 30. On each layer of the primer 30 a uni-
form upper and lower coating in the form of a layer 35,
36, respectively, of an acrylic based paint has been pro-
vided. The layer 36 of acrylic based paint on the lower
side of the metal core 20 has a greater thickness than
the layer 35 on the upper side of the metal core 20, the
latter preferably being selected to provide the metal
roofing element with a desired color. A final uniform layer
40 of a lacquer is provided on the layer 35 to form the
upper surface of the roofing element.
[0013] The roofing element 10 shown in fig. 4 is at its
end provided with deformed areas 12 whereby the roof-
ing element may overlap an adjacent roofing element
when laid out as shown in fig. 3. ln the present text all
references to the mass of the various layers 25, 30, 35,
36, 40 of coating provided on the metal core 20 will be
made with respect to the surface area of the metal core,
and not to the surface area covered by the deformed
roofing element which may be much less depending on
the shape that the roofing element assumes. Moreover,
the dry weight of the coating is referred to, i.e. the weight
of the coating when only insubstantial changes in the
weight with time can be expected. It will be understood
that the uppermost layers of coating may at times pref-
erably be provided after the metal core 20 has been de-
formed from the flat state.
[0014] Fig. 5 is a graph illustrating the result of sound
measurements performed on a flat non-deformed roof-
ing product according to the invention, the metal core
having a thickness of 0.43 mm. As shown, increasing
the total weight per unit area of the coating layers up to
about 400 g/m2 leads to a significant reduction in the
vibration time measured in ms, and, accordingly, to a
corresponding reduction in the noise generated by rain-
drops falling on a roof covered by the roofing elements
according to the invention.
[0015] ln the embodiment of fig. 4, a metal core 20
having a thickness of 0.43 mm is used and the total
mass of the coating layers 25, 30, 35 and 40 on the up-
per side of the metal core 20 is 100 g/m2 while the total
mass of the coating layers 25, 30 and 36 on the lower
side of the metal core 20 is 400 g/m2. ln this example

the roofing element 10 has a weight of about 3.4 kg/m2,
again determined on the basis of the surface area of the
metal core 20 and not on the area covered by the roofing
element, and a thickness of about 2.5 mm. The coating
layers serve as a protective covering, and the total
weight of the coating layers determines the acoustical
properties of the roofing elements. Accordingly, arrang-
ing most of the coating on the lower side, in particular
through the application of a thicker layer of the acrylic
based paint on the lower side, involves cost advantages
in that only a thin layer 35 of the relatively expensive
acrylic based paint with coloring additives need be ap-
plied.

Claims

1. A roofing element (10) with an upper surface (A)
and a lower surface (B), said element (10) compris-
ing a plate-like metal core (20) coated with at least
one upper uniform layer (25, 30, 35, 40) of coating
and at least one lower uniform layer (25, 30, 36) of
coating, the thickness of said metal core (20) being
selected in the range between about 0.2 mm and
about 1.0 mm, characterised in that the total
weight of said layers (25, 30, 35, 36, 40) of coating
is at minimum 400 g/m2.

2. A roofing element according to claim 1 wherein the
proportion of the total weight of said upper uniform
layers (25, 30, 35, 40) of coating is less than 33%
of said total weight of said layers of coating.

3. A roofing element according to claims 1 or 2, char-
acterised in at least two upper uniform layers of
coating and at least two lower uniform layers of
coating, said upper and lower layer (30) of coating
nearmost the metal core (20) comprising zinc and
being deposited in a galvanising process.

4. A roofing element according to any of the preceding
claims, at least one lower uniform layer (36) of coat-
ing being an acrylic based paint.

5. A roofing element according to any of the preceding
claims, at least one upper uniform layer (35) of coat-
ing being an acrylic based paint containing a color-
ing matter.

6. A roofing element according to any of the preceding
claims, said upper uniform layer (40) of coating far-
thest from said metal core (20) being a lacquer pro-
viding the roofing element (10) with a shiny upper
surface.

7. A roofing element according to any of the preceding
claims, at least one of said layers (25, 30, 35, 36,
40) of coating being applied in a spraying process.
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8. A roofing element according to any of the preceding
claims wherein the thickness of the metal core (20)
is selected in the range between 0.35 mm and 0.9
mm and wherein the total weight of said layers (25,
30, 35, 36, 40) of coating is at minimum 450 g/m2

and at maximum 650 g/m2, the proportion of the to-
tal weight of said upper uniform layers (25, 30, 35,
40) of coating preferably being less than 25% of
said total weight of said layers (25, 30, 35, 36, 40)
of coating.

9. A shaped roofing element formed from an essen-
tially flat metal roofing element as defined in any of
the preceding claims.

10. A shaped roofing element according to claim 9, hav-
ing a wavelike structure resembling a number of jux-
taposed vaulted conventional ceramic tiles.
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