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(54) Thermal break window or door profile with insulating foam expanded in-situ

(57) A profile (1) designed to be integrated in a com-
posite thermal break system, comprising:
- a support (2);
- a first thermally expandable element (3) connected to

the support (2).
After predetermined heating, the first thermally ex-

pandable element (3) adopts an expanded configuration
which is substantially maintained even after any cooling
which may occur.
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Description

[0001] The present invention relates to a profile de-
signed to be integrated in a composite thermal break sys-
tem. The present invention also relates to a composite
thermal break system and a method for obtaining it.
[0002] There are prior art thermal break systems which
are normally used to minimise heat loss between two
environments. Thermal break systems are, for example,
used in door and window frames. Such thermal break
systems comprise:

- two thermally conductive elements: one in contact
with the first environment, one in contact with the
second environment; the two thermally conductive
elements being opposite each other;

- two heat insulating bars facing each other; each of
the bars being interposed between and connected
to the two thermally conductive elements. The two
thermally conductive elements and the two insulat-
ing bars therefore delimit a compartment interposed
between them in which there is normally air.

[0003] The thermally conductive elements are normal-
ly made of aluminium (for example, they are an integral
part of the door or window frame), whilst the heat insu-
lating bars are made of polyamide.
[0004] Although these systems offer good results, the
transfer of heat from the hotter environment to the colder
environment can never be completely eliminated.
[0005] In this context, the technical purpose which
forms the basis of the present invention is to propose a
profile designed to be integrated in a composite thermal
break system which optimises the thermal insulation be-
tween a hotter environment and a colder environment.
[0006] The present invention may also have for an aim
to provide a profile designed to be integrated in a com-
posite thermal break system which can improve structur-
al strength.
[0007] Another aim of the present invention is to pro-
vide a composite thermal break system designed to com-
prise the profile.
[0008] Yet another aim of the present invention is to
provide a method for making a composite thermal break
system.
[0009] The technical purpose indicated and the aims
specified are substantially achieved by a profile designed
to be integrated in a composite thermal break system,
by a composite thermal break system and by a method
for making a composite thermal break system comprising
the technical features described in one or more of the
appended claims.
[0010] Further features and advantages of the present
invention are more apparent in the non-limiting descrip-
tion of a preferred embodiment of it, as illustrated in the
accompanying drawings, in which:

- Figure 1 is a perspective view of a first example of

a composite thermal break system;
- Figure 2 is a cross-section of a first configuration of

a second example of a composite thermal break sys-
tem;

- Figure 3 is a cross-section of a second configuration
of a second example of a composite thermal break
system.

[0011] The numeral 1 denotes a profile designed to be
integrated in a composite thermal break system 10.
[0012] The profile 1 comprises a support 2 and a first
thermally expandable element 3 connected to the sup-
port 2. The support 2 stably supports the first thermally
expandable element 3.
[0013] The first thermally expandable element 3 is con-
nected to at least one surface 20 of the support 2.
[0014] For example, the support 2 comprises or coin-
cides with a first heat insulating bar 21 suitable for being
interposed between two thermally conductive elements
of the composite system 10.
[0015] The first bar 21 extends mainly longitudinally
(see example in Figure 1). In this description, references
to the bar 21 (or another element) being heat insulating
mean that it is made of a material (or a combination of
materials) which does not allow good heat conduction
(for example, rubber, plastic materials, etc.). Advanta-
geously, the first bar 21 is made of polyamide. Appropri-
ately, the first thermally expandable element 3 extends
mainly longitudinally. The first thermally expandable el-
ement 3 is applied to the first bar 21 in such a way that
its longitudinal main direction of extension is parallel with
the longitudinal main direction of extension of the first bar
21.
[0016] Advantageously, the first thermally expandable
element 3 is glued to the first bar 21. This may be done
using an adhesive interposed between the first thermally
expandable element 3 and the first bar 21. In particular,
between the first element 3 and the first bar 21 there is
a double-sided adhesive material, preferably in the form
of a double-sided adhesive strip. Appropriately, one sur-
face of the strip is connected to the first bar 21 and the
other surface of the strip is connected to the first thermally
expandable element 3. In a particular construction em-
bodiment not illustrated, the first thermally expandable
element 3 is at least partly housed in a groove in the first
bar 21. This allows (or at least contributes to) a stable
connection between the first thermally expandable ele-
ment 3 and the first bar 21. In a particular embodiment
not illustrated, an edge of the first thermally expandable
element 3, when inserted in a groove in the first bar 21,
could be coupled to the latter.
[0017] Appropriately, after predetermined heating, the
first thermally expandable element 3 adopts an expanded
configuration (see Figure 3) which is substantially main-
tained even after any cooling which may occur. Advan-
tageously, the predetermined heating involves heating
at a temperature greater than 170°C. This is important
because the first thermally expandable element 3 is nor-
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mally obtained by means of hot extrusion at around
120°C and the process for extrusion and forming of the
first thermally expandable element 3 must not cause the
expansion (except to a very limited and negligible de-
gree).
[0018] Appropriately, the predetermined heating is
drawn out over several minutes (advantageously at least
10 minutes, preferably around 20 minutes).
[0019] The first thermally expandable element 3 com-
prises PVC and a foaming substance (for example, it may
comprise only those two components). The quantity of
foaming substance present, by weight, is between 0.2%
and 2%, preferably between 0.4% and 1.5%.
[0020] The foaming substance comprises or coincides
with 4,4’-oxybis(benzene sulfonyl hydrazide). At ambient
temperature the first thermally expandable element 3 has
a specific weight of around 1.2 g/cm3, ultimate tensile
strength of 15 N/mm2 and ultimate elongation of 350%.
[0021] The present invention also relates to a compos-
ite thermal break system 10 comprising at least:

- two opposite thermally conductive profiles 4a, 4b;
- a first heat insulating profile 6 interposed between

the two thermally conductive profiles 4a, 4b and hav-
ing one or more of the technical features of the profile
1 (described above) designed to be integrated in a
composite thermal break system 10.

[0022] Advantageously, the two thermally conductive
profiles 4a, 4b are made of metal material, advanta-
geously aluminium. For example, they are part of a door
or window frame.
[0023] The composite system 10 also comprises a sec-
ond heat insulating bar 22 interposed between the two
thermally conductive profiles 4a, 4b.
[0024] The first thermally expandable element 3 of the
first profile 6 is interposed between the support 2 of the
first profile 6 and the second bar 22. The first thermally
expandable element 3 is inside a compartment 5 formed
by the combination of the support 2, the second bar 22
and at least one portion of each of the two thermally con-
ductive profiles 4a, 4b.
[0025] After heating, the volume of the first thermally
expandable element 3 increases. In a construction em-
bodiment not illustrated the first thermally expandable
element 3 occupies at least two thirds of the compartment
5 (preferably it almost completely occupies the compart-
ment 5).
[0026] As shown in Figure 1 by way of example only
and without limiting the scope of the invention, the com-
posite system 10 comprises a second thermally expand-
able element 220 which is connected to the second bar
22 and which is located inside the compartment 5. The
second thermally expandable element 220 is interposed
between the first thermally expandable element 3 and
the second bar 22. The second thermally expandable
element 220 is applied to the second bar 22 in such a
way that its longitudinal main direction of extension is

parallel with the longitudinal main direction of extension
of the second bar 22.
[0027] Advantageously, the second thermally expand-
able element 220 is stably connected to the second bar
22, for example by gluing, or by coupling means. For
example, the second thermally expandable element 220
may be connected to the second bar 22 by a double-
sided adhesive strip. The second thermally expandable
element 220 could be at least partly inside a groove in
the second bar 22 (embodiment not illustrated). Advan-
tageously, the groove would allow the second thermally
expandable element 220 to be coupled to the second bar
22.
[0028] The second thermally expandable element 220
is made of the same material as the first thermally ex-
pandable element 3.
[0029] In particular, the second thermally expandable
element 220 comprises PVC and a foaming substance
(for example, it comprises only those two components).
The quantity of foaming substance present, by weight,
is between 0.2% and 2%, preferably between 0.4% and
1.5%.
[0030] The foaming substance comprises or coincides
with 4,4’-oxybis(benzene sulfonyl hydrazide). At ambient
temperature the second thermally expandable element
220 has a specific weight of around 1.2 g/cm3, ultimate
tensile strength of 15 N/mm2 and ultimate elongation of
350%.
[0031] At least after predetermined heating, the first
and second thermally expandable elements 3, 220
change configuration, passing from a first, non-expanded
configuration (see Figure 1 or 2) to a second, expanded
configuration (see Figure 3). In the first, non-expanded
configuration the first and second thermally expandable
elements 3, 220 are spaced from each other, whilst in
the second, expanded configuration the first and second
thermally expandable elements 3, 220 are in contact with
each other. In particular, in the second, expanded con-
figuration the first and second thermally expandable el-
ements 3, 220 create a barrier which is interposed be-
tween the first and the second thermally conductive pro-
files 4a, 4b. In this way the Applicant has shown through
experimentation that the composite system 10 has better
thermal insulation than the situation in which there is only
air inside the compartment 5. Moreover, in the expanded
configuration the stiffness of the composite thermal break
system 10 is also improved compared with the situation
in which there is only air in the compartment 5. It is im-
portant that even in the non-expanded configuration the
first and second heat insulating elements 3, 220 are con-
nected respectively to a corresponding wall of the com-
partment 5 to prevent them from coming off during the
movement and to prevent positioning errors immediately
before expansion.
[0032] Appropriately, the first and second thermally ex-
pandable elements 3, 220 only make contact with each
other after heating at a temperature greater than 170°C.
In particular, after being heated at a temperature greater
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than 170°C for at least 10 minutes, the volume of the first
and/or the second thermally expandable element 3, 220
increases by at least 20% compared with the initial vol-
ume, preferably increasing its volume by between 30%
and 50% compared with the initial volume.
[0033] As already indicated, the same effect could also
be achieved using only the first thermally expandable
element 3. For example, in this case the first thermally
expandable element 3 in the expanded configuration
would advantageously make contact with the second bar
22. In this way, a barrier would still be obtained between
the first and the second thermally conductive profiles 4a,
4b.
[0034] In an alternative embodiment, the support 2 to
which the first thermally expandable element 3 is applied
could coincide with the first thermally conductive profile
4a. Similarly, the second thermally expandable element
220 (if present) could be applied to the second thermally
conductive profile 4b. However, said embodiment means
that assembly of the composite thermal break system 10
is more complex.
[0035] The present invention also relates to a method
for making a composite thermal break system 10 com-
prising the following steps:

- positioning a first heat insulating profile 6 between
two thermally conductive profiles 4a, 4b, the first heat
insulating profile 6 being a profile 1 of the type de-
scribed above;

- positioning a second heat insulating profile 7 in such
a way that it is opposite the first heat insulating profile
6 and is interposed between the two thermally con-
ductive profiles 4a, 4b, the assembly consisting of
the first heat insulating profile 6, the second heat
insulating profile 7 and the two thermally conductive
profiles 4a, 4b forming the walls of a compartment 5;

- heating the first thermally expandable element 3 of
the first heat insulating profile 6. This causes the first
element 3 to expand inside the compartment 5.

[0036] The step of positioning a first heat insulating
profile 6 between two thermally conductive profiles 4a,
4b involves inserting the first heat insulating profile 6 in
corresponding grooves 8a, 8b in the two thermally con-
ductive profiles 4a, 4b. Advantageously, at least one
shaped portion 9a, 9b of the first heat insulating profile
6 is inserted in at least one element shaped to match it
which is formed by the grooves 8a, 8b made in the ther-
mally conductive profiles 4a, 4b.
[0037] The shaped portion 9a, 9b of the heat insulating
profile 6 is made in the first bar 21. The first thermally
expandable element 3 is connected to the first bar 21
before positioning the first heat insulating profile 6 be-
tween the two thermally conductive profiles 4a, 4b. In this
way, the operation to insert the first bar 21 in the two
thermally conductive profiles 4a, 4b can be carried out
extremely rapidly and using machines known to experts
in the field and normally used for that operation.

[0038] After the step of positioning the first heat insu-
lating profile 6 relative to the two thermally conductive
profiles 4a, 4b, the element shaped to match, formed by
the grooves 8a, 8b in the thermally conductive profiles is
clamped on the corresponding shaped portion 9a, 9b of
the first heat insulating profile 6.
[0039] The step of positioning a second heat insulating
profile 7 between the two thermally conductive profiles
4a, 4b involves inserting the second heat insulating pro-
file 7 in corresponding grooves 8c, 8d in the two thermally
conductive profiles 4a, 4b. Advantageously, at least one
shaped portion 9c, 9d of the second heat insulating profile
7 is inserted in at least one element shaped to match it
which is formed by the grooves 8c, 8d made in the ther-
mally conductive profiles 4a, 4b. After the step of posi-
tioning the second heat insulating profile 7 relative to the
two thermally conductive profiles 4a, 4b, the element
shaped to match, formed by the grooves 8c, 8d in the
thermally conductive profiles is clamped on the corre-
sponding shaped portion 9c, 9d of the second heat insu-
lating profile 7.
[0040] Appropriately, the second heat insulating profile
7 comprises a second heat insulating bar 22 and a sec-
ond thermally expandable element 220 connected to the
second bar 22. Advantageously, the second thermally
expandable element 220 is connected to the second bar
22 before positioning the second heat insulating profile
7 between the two thermally conductive profiles 4a, 4b.
[0041] The step of heating the first thermally expand-
able element 3 also causes heating and expansion of the
second thermally expandable element 220. Said expan-
sion of the second thermally expandable element 220
takes place inside the compartment 5.
[0042] The step of heating the first and second ther-
mally expandable elements 3, 220 causes them to ex-
pand in such a way that they make contact with each
other. The step of heating the first thermally expandable
element 3 comes after the step of positioning the first and
second heat insulating profiles 6, 7 between the two ther-
mally conductive profiles 4a, 4b.
[0043] Before being heated, the first and second ther-
mally expandable elements 3, 220 are not in contact with
each other. This facilitates positioning of the first and sec-
ond heat insulating profiles 6, 7 relative to the two ther-
mally conductive profiles 4a, 4b. The first and second
thermally expandable elements 3, 220 do not make con-
tact with each other during positioning of the first and
second heat insulating profiles 6, 7 relative to the first
and second thermally conductive profiles 4a, 4b.
[0044] Appropriately, the step of heating the first ther-
mally expandable element 3 takes place in an oven. Said
step involves in particular heating the composite thermal
break system 10 in an oven. Advantageously, this in-
volves heating the composite system 10 in an oven at a
temperature greater than 170°C (preferably at a temper-
ature of between 180°C and 200°C), advantageously for
a period of between 10 and 25 minutes.
[0045] Advantageously, the step of heating the first
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thermally expandable element 3 takes place at least part-
ly simultaneously with the painting operation (this oper-
ation is always necessary and usually involves heating
the composite thermal break system 10 in an oven at a
temperature greater than 180°C). The painting operation
is normally carried out in a painting oven by means of
polymerisation of the paint powders previously applied
on at least part of the thermally conductive profiles. In
this way, during painting, expansion of the first and sec-
ond thermally expandable elements 3, 220 is also
achieved (optimising the steps in the method).
[0046] The invention brings important advantages.
First, it allows improved thermal insulation in a composite
thermal break system. At the same time it allows the pre-
vention of an increase in assembly times for a composite
thermal break system. Moreover, it allows the use of com-
mon machines and equipment currently used for assem-
bling a composite thermal break system.
[0047] The invention described may be modified and
adapted in several ways without thereby departing from
the scope of the inventive concept. Moreover, all details
of the invention may be substituted by other technically
equivalent elements. In practice, all of the materials used,
as well as the dimensions may vary according to require-
ments.

Claims

1. A profile (1) designed to be integrated in a composite
thermal break system, comprising:

- a support (2);
- a first thermally expandable element (3) con-
nected to the support (2);

the profile being characterised in that, after prede-
termined heating, the first thermally expandable el-
ement (3) adopts an expanded configuration which
is substantially maintained even after any cooling
which may occur.

2. The profile according to claim 1, characterised in
that the first thermally expandable element (3) is
connected to at least one surface (20) of the support
(2).

3. The profile according to claim 1 or 2, characterised
in that the support (2) comprises or coincides with
a first heat insulating bar (21) suitable for being in-
terposed between two thermally conductive ele-
ments of the composite system.

4. The profile according to claim 3, characterised in
that the first thermally expandable element (3) is
glued to the first bar (21).

5. The profile according to claim 3 or 4, characterised

in that the first thermally expandable element (3) is
at least partly housed in a groove in the first bar (3).

6. The profile according to any of the foregoing claims,
characterised in that the predetermined heating in-
volves heating at a temperature greater than 170°C.

7. The profile according to any of the foregoing claims,
characterised in that the first thermally expandable
element (3) comprises PVC and a foaming sub-
stance, the quantity of the latter present, by weight,
being between 0.2% and 2%.

8. A composite thermal break system comprising:

- two opposite thermally conductive profiles (4a,
4b);
- a first heat insulating profile (6) interposed be-
tween the two thermally conductive profiles (4a,
4b), the first heat insulating profile (6) being a
profile (1) according to any of the claims from 1
to 7;
- a second heat insulating bar (22) interposed
between the two thermally conductive profiles
(4a, 4b);

the first thermally expandable element (3) of the first
profile (6) being interposed between the support (2)
of the first profile (6) and the second bar (22) and
being located inside a compartment (5) formed by
the combination of the support (2), the second bar
(22) and at least a portion of each of the two thermally
conductive profiles (4a, 4b).

9. The system according to claim 8, characterised in
that it comprises a second thermally expandable el-
ement (220) which is connected to the second bar
(22) and which is located inside the compartment (5).

10. The system according to claim 9, characterised in
that the second thermally expandable element (220)
is made of the same material as the first thermally
expandable element (3).

11. The system according to claim 9 or 10, character-
ised in that, at least after predetermined heating,
the first and second thermally expandable elements
(3, 220) change configuration, passing from a first,
non-expanded configuration to a second, expanded
configuration, in the first, non-expanded configura-
tion the first and second thermally expandable ele-
ments (3, 220) being spaced from each other, whilst
in the second, expanded configuration the first and
second thermally expandable elements (3, 220) be-
ing in contact with each other.

12. The system according to any of the claims from 9 to
11, characterised in that the first and second ther-
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mally expandable elements (3, 220) only make con-
tact with each other after they have been heated at
a temperature greater than 170°C.

13. A method for making a composite thermal break sys-
tem comprising the following steps:

- positioning a first heat insulating profile (6) be-
tween two thermally conductive profiles (4a, 4b),
the first heat insulating profile (6) being a profile
(1) according to any of the claims from 1 to 7;
- positioning a second heat insulating profile (7)
in such a way that it is opposite the first heat
insulating profile (6) and is interposed between
the two thermally conductive profiles (4a, 4b),
the assembly consisting of the first heat insulat-
ing profile (6), the second heat insulating profile
(7) and the two thermally conductive profiles (4a,
4b) forming the walls of a compartment (5);
- heating the first thermally expandable element
(3) of the first heat insulating profile (6), causing
the first thermally expandable element (3) to ex-
pand inside the compartment (5).

14. The method according to claim 13, characterised
in that the second heat insulating profile (7) com-
prises a second heat insulating bar (22) and a second
thermally expandable element (220) connected to
the second bar (22), the step of heating the first ther-
mally expandable element (3) also causing heating
and expansion of the second thermally expandable
element (220).

15. The method according to claim 14, characterised
in that the step of heating the first and second ther-
mally expandable elements (3, 220) causes them to
expand in such a way that they make contact with
each other.
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