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(54) PTC HEATER AND METHOD

(57) The invention relates to a PTC heater (1) with
an electrically energizable PTC heating element (2),
comprising a block-shaped PTC thermistor (3) having
two opposing contact surfaces (4a, 4b), on each of which
there is an electrical contact plate (5a, 5b) for electrically
contacting the PTC thermistor (3) with an electrical power
supply. The PTC heating element (2) also has a thermally
conductive adapter layer (6a, 6b) made of an electrically
insulating material, each of which is arranged on an outer
surface (14a, 14b) of the two contact plates (5a, 5b) fac-
ing away from the PTC thermistor (3). The PTC heater

(1) further comprises an envelope (7) of a metal extend-
ing along an extending direction (ER) and surrounding
an envelope inner space (8) in which the PTC heating
element (2) is arranged. The envelope (7) is open at its
two ends opposite in the direction of extension (ER) and,
in profile perpendicular to the direction of extension (ER),
has two end sections (11a, 11b) which can be connected
to one another by material bonding. In the profile, the
envelope (7) lies flat against the two opposing adapter
layers (6a, 6b).
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Description

[0001] The invention relates to a PTC heating device
and a method for manufacturing a PTC heating device.
[0002] A PTC heating device typically comprises a
block-shaped PTC thermistor arranged between two
contact plates for electrically connecting the PTC ther-
mistor to an electrical power supply. The PTC thermistor
and the two contact plates together form a PTC heating
element, which can be mounted in a housing - hereinafter
referred to as an "envelope". When an electrical voltage
is applied to the contact plates, the PTC thermistor gen-
erates heat that can be dissipated to the outside via the
envelope.
[0003] Such PTC heating devices are known from DE
10 2012 107 985 A1 and from US 2014/0061174 A1.
[0004] A good thermal coupling of the PTC heating el-
ement to the envelope proves to be decisive for a high
efficiency of the PTC heating device, so that the heat
generated by the PTC heating element can also be effi-
ciently dissipated to the external environment of the PTC
heating device.
[0005] It is therefore an object of the present invention
to create an improved embodiment for the PTC heating
device described at the beginning, which is characterized
in particular by improved thermal efficiency and at the
same time simple manufacturability.
[0006] This object is solved by the subject-matter of
the independent patent claims. Preferred embodiments
are the subject of the dependent patent claims.
[0007] Accordingly, the basic idea of the invention is
to provide the PTC heating element described at the be-
ginning with an envelope which extends - preferably rec-
tilinearly - along an extension direction and is open at its
two ends opposite in the extension direction. The enve-
lope is thus designed in the manner of a tubular body. In
addition, the envelope profile is formed open with an
opening perpendicular to the direction of extension at
least for assembling the PTC heater; because this is ac-
companied by an increase in the volume of an envelope
inner space surrounded by the envelope, which facilitates
insertion of the PTC heater into the envelope inner space.
After insertion of the PTC heating element into the enve-
lope interior, the two end sections of the envelope bound-
ing the opening in the profile can be joined together, clos-
ing the opening that was still present up to that point. This
is accompanied by a reduction in the volume of the en-
velope interior, whereby the PTC heating element intro-
duced into the envelope interior is brought into contact
with the envelope over its entire surface in a simple man-
ner. In this way, good thermal coupling of the PTC heating
element to the envelope is achieved, in particular without
having to press the envelope and the PTC heating ele-
ment together in a separate assembly step, as is usual
in the assembly of conventional PTC heating devices.
The PTC heating element can be inserted into the interior
of the envelope via the open profile or, alternatively,
through one of the two ends of the envelope that are open

in the direction of extension.
[0008] In any case, with the PTC heating device ac-
cording to the invention presented here, a highly effective
thermal connection between the PTC heating element
and the envelope can be created in a simple manner,
without having to press the PTC heating element and the
envelope together for this purpose after the PTC heating
element has been inserted into the interior of the enve-
lope. This also ensures a very simple assembly of the
PTC heating device.
[0009] In detail, the PTC heating device according to
the invention comprises an electrically energizable PTC
heating element comprising a block-shaped PTC ther-
mistor having two opposing contact surfaces, on each of
which an electrical contact plate is arranged for electri-
cally contacting the PTC thermistor with an electrical
power supply. Furthermore, the PTC heating element
comprises a thermally conductive adapter layer made of
an electrically insulating material, which is arranged on
an outer surface of each of the two contact plates facing
away from the PTC thermistor. Furthermore, the PTC
heating device comprises a metal envelope extending
along an extension direction, which surrounds an enve-
lope interior in which the PTC heating element is ar-
ranged. The envelope is open at its two ends opposite
each other in the direction of extension and has two end
sections in the profile perpendicular to the direction of
extension which can be joined together by material bond-
ing. In the profile, the envelope lies flat against the two
opposing adapter layers.
[0010] In a preferred embodiment, the covering in the
profile has the geometry of a rectangle with at least one,
preferably four, rounded corners. An envelope with such
a geometry can be produced in a simple manner, in par-
ticular by using a sheet metal forming, whereby particu-
larly preferably said rectangle can be produced by cor-
responding bending of an original flat sheet metal plate.
[0011] In another preferred embodiment, the envelope
in profile has two opposite broad sides and two opposite
narrow sides. In this embodiment, a first of the two broad
sides lies flat against a first of the two adapter layers and
a second of the two broad sides lies flat against a second
of the two adapter layers. In this way, both sides of the
PTC heating element are used to transfer heat to the
envelope.
[0012] Particularly preferably, the two broad sides can
be in contact with the two adapter layers without forming
an intermediate space. In this way, the thermal contact
between the PTC heating element and the envelope is
improved.
[0013] Particularly expediently, the two broad sides,
and preferably also the two narrow sides, can each ex-
tend in a straight line in the profile. This facilitates a flat
contact of the broad sides to the PTC heating element,
whereby the desired thermal contact of the envelope with
the PTC heating element can be generated particularly
easily.
[0014] In another preferred embodiment, the two broad
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sides are biased against the PTC heating element. In this
way, the envelope is pressed with its two broad sides flat
against the two contact plates of the PTC heating ele-
ment, increasing their thermal contact with the PTC heat-
ing element.
[0015] According to an advantageous further develop-
ment, the two end sections overlap in the profile in an
overlap area and are joined to each other in a material
bond in this overlap area. In this way, the opening present
during assembly of the PTC heating element can be per-
manently and tightly closed.
[0016] It is expedient for the material connection to be
a soldered connection or a welded connection.
[0017] According to a further preferred embodiment,
the envelope is a sheet metal forming. Such a sheet metal
forming can be easily provided with the geometry of an
open profile described above.
[0018] Particularly preferably, the two adapter layers
can be bonded to the envelope, preferably by means of
an adhesive bond. In this way, the desired flat contact of
the envelope to the PTC heating element is ensured and
the thermal connection between the envelope and the
two contact plates is additionally improved.
[0019] The invention also relates to a method for pro-
ducing a PTC heating device, in particular a PTC heating
device according to the invention presented above, so
that in this case the advantages of the PTC heating de-
vice according to the invention described above are
transferred to the method according to the invention. This
comprises four measures a) to d). In measure a), a PTC
heating element is provided which comprises a block-
shaped PTC thermistor having two opposing contact sur-
faces. An electrical contact plate for electrically contact-
ing the PTC thermistor with an electrical power supply is
arranged on each of the two contact surfaces. The PTC
heating element also has a thermally conductive adapter
layer made of an electrically insulating material, which is
arranged in each case on an outer surface of the two
contact plates facing away from the PTC thermistor.
[0020] In measure b), an envelope of a metal, prefer-
ably aluminum, extending along an extension direction
is provided, which partially surrounds an envelope inte-
rior and is open at its two ends opposite in the extension
direction and has two end sections spaced apart in profile
perpendicular to the extension direction. In measure c),
the PTC heating element is inserted into the envelope
interior. In measure d), the two end sections are joined
together so that the envelope lies flat against the two
opposing adapter layers of the PTC heating element. In
the process, the opening is closed. In this way, a two-
dimensional thermal contact of the PTC heating element
with the envelope is created.
[0021] Preferably, measure a) is carried out in time be-
fore measure b), but measure a) can alternatively be car-
ried out in time after measure b).
[0022] In a preferred embodiment of the process ac-
cording to the invention, the following is done in the
course of measure c), the PTC heating element is insert-

ed into the envelope along the direction of extension.
[0023] In another preferred embodiment, in measure
c) the PTC heating element is introduced into the enve-
lope interior via an opening formed in the profile to the
direction of extension between the two end sections.
[0024] Alternatively, in measure c), the PTC heating
element may also be introduced into the envelope interior
along the direction of extension.
[0025] Further important features and advantages of
the invention will be apparent from the subclaims, from
the drawings and from the accompanying figure descrip-
tion based on the drawings.
[0026] It is understood that the above-mentioned fea-
tures and those still to be explained below can be used
not only in the combination indicated in each case, but
also in other combinations or on their own, without leaving
the scope of the present invention.
[0027] Preferred embodiments of the invention are
shown in the drawings and will be explained in more detail
in the following description, whereby the same reference
signs refer to identical or similar or functionally identical
components.
[0028] It is shown, each schematically:

Fig. 1 an example of a PTC heating device according
to the invention,

Fig. 2 shows the envelope of the PTC heating device
of Fig. 1 during assembly of the PTC heating
device,

Fig. 3 a variant of the envelope of Figs. 1 and 2 in
separate illustration.

[0029] Figure 1 illustrates in a sectional view an exam-
ple of a PTC heating device 1 according to the invention.
The PTC heating device 1 comprises an electrically en-
ergizable PTC heating element 2, which comprises a
block-shaped PTC thermistor 3 having two opposing con-
tact surfaces 4a, 4b. On each of the two contact surfaces
4a, 4b, an electrical contact plate 5a, 5b is arranged for
electrically contacting the PTC thermistor 3 with an elec-
trical power supply. Furthermore, the PTC heating ele-
ment 2 comprises thermally conductive adapter layers
6a, 6b made of an electrically insulating material, each
of which is arranged on an outer surface 14a, 14b of the
two contact plates 5a, 5b facing away from the PTC ther-
mistor 3.
[0030] Furthermore, the PTC heating device 1 com-
prises an envelope 7 of a metal extending along an ex-
tension direction ER and surrounding an envelope inte-
rior 8 in which the PTC heating element 2 is arranged.
The envelope 7 may be formed by a sheet metal forming.
[0031] Figure 1 shows the PTC- PTC heater 1 in profile
perpendicular to the direction of extension ER. Accord-
ingly, the envelope 7 is open at its two opposite ends in
the direction of extension ER (not visible in the sectional
view of Figure 1) and has, in the profile perpendicular to
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the direction of extension ER, two end sections 11a, 11b
which can be connected to one another by a material
bond. In the profile, the envelope 7 lies flat against the
two opposing adapter layers 6a, 6b. The two adapter
layers 6a, 6b can be joined to the envelope 7 by a material
bond, preferably by means of an adhesive bond.
[0032] According to Figure 1, the envelope 7 in profile
has two opposite broad sides 12a, 12b and two opposite
narrow sides 13a, 13b. Here, a first 12a of the two broad
sides 12a, 12b lies flat against a first 6a of the two adapter
layers 6a, 6b. Accordingly, a second 12a of the two broad
sides 12a, 12b lies flat against a second 6b of the two
adapter layers 6a, 6b. As shown, the two broad sides
12a, 12b can thereby abut the two adapter layers 6a, 6b
without forming an intermediate space. The two broad
sides 12a, 12b and the two narrow sides 13a, 13b can
each extend in a straight line in profile as shown. Option-
ally, both broad sides 12a, 12b can also be biased against
the PTC heating element 2. In the example scenario of
Figure 1, the envelope 7 in the profile shown has the
geometry of a rectangle 16 with four rounded corners
17a-17d.
[0033] Figure 3 illustrates a variant of the envelope 7
according to Figure 1. In this variant, the two end sections
11a, 11b are located in the profile in an overlap region
15 and are joined to each other in a material bond in this
overlap region 15. In this case, this material-locking con-
nection 10 can be a soldered connection or a welded
connection.
[0034] In the following, the method according to the
invention is explained by way of example with reference
to Figures 2 and 1. The process comprises four measures
a) to d).
[0035] In a first measure a), the PTC heating element
2 presented above, which comprises a block-shaped
PTC thermistor 3 having two opposing contact surfaces
4a, 4b, on each of which in turn an electrical contact plate
5a, 5b is arranged for electrically contacting the PTC ther-
mistor 3 with an electrical power supply. As already ex-
plained, the PTC heating element 2 also has a thermally
conductive adapter layer 6a, 6b made of an electrically
insulating material, each of which is arranged on an outer
surface 14a, 14b of the two contact plates 5a, 5b facing
away from the PTC thermistor.
[0036] According to a second measure b), an envelope
7 of a metal - for example of aluminum - extending along
an extension direction ER is provided. The envelope 7
is open at its two ends opposite in the direction of exten-
sion ER and partially surrounds an enclosure interior 8
and has, at and in the profile perpendicular to the direction
of extension ER, two end portions 11a, 11b spaced apart
from one another. Thus, an opening 9 is formed in the
profile at the narrow side 13a between the two end por-
tions 11a, 11b.
[0037] As can be seen in Figure 2, the envelope 7 can
be bent open to form the opening 9.
[0038] The first measure a) can be carried out in time
before the second measure b). Alternatively, the first

measure a) can also be carried out after the second
measure b).
[0039] In a third measure c), the PTC heating element
2 is introduced into the envelope interior 8. Here, the PTC
heating element 2 will be introduced into the envelope
interior 8 either along the direction of extension ER - i.e.
not through the opening 9 formed in the profile between
the two end sections 11a, 11b - or, alternatively, through
this opening 9.
[0040] According to a fourth measure d), the two end
sections 11a, 11b are joined together so that the enve-
lope 7 lies flat against the two opposing adapter layers
6a, 6b of the PTC heating element 2. In the course of this
measure, the opening 9 is closed.

Claims

1. PTC heating device (1),

- having an electrically energizable PTC heating
element (2) comprising a block-shaped PTC
thermistor (3) which has two mutually opposing
contact surfaces (4a, 4b), on each of which there
is an electrical contact plate (5a, 5b) for electri-
cally contacting the PTC thermistor (3) with an
electrical power supply,
- the PTC heating element (2) also having a ther-
mally conductive adapter layer (6a, 6b) made of
an electrically insulating material, which is ar-
ranged in each case on an outer surface (14a,
14b) of the two contact plates (5a, 5b) facing
away from the PTC thermistor (3),
- with an envelope (7) of a metal extending along
an extension direction (ER) and surrounding an
envelope interior (8) in which the PTC heating
element (2) is arranged,
- wherein the envelope (7) is open at its two ends
lying opposite one another in the direction of ex-
tension (ER) and has, in profile perpendicular to
the direction of extension (ER), two end sections
(11a, 11b) which can be connected to one an-
other in a materially bonded manner,
- wherein the envelope (7) in the profile lies flat
against the two adapter layers (6a, 6b) lying op-
posite one another.

2. PTC heating device according to claim 1,
characterized in that
the profile of the envelope (7) has the geometry of a
rectangle (16) with at least one, preferably four,
rounded corners (17a-17d).

3. PTC heating device according to claim 1 or 2,
characterized in that

- the envelope (7) in profile has two opposite
broad sides (12a, 12b) and two opposite narrow
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sides (13a, 13b),
- a first (12a) of the two broad sides (12a, 12b)
bears flat against a first (6a) of the two adapter
layers (6a, 6b), and a second (12a) of the two
broad sides (12a, 12b) bears flat against a sec-
ond (6b) of the two adapter layers (6a, 6b).

4. PTC heating device according to claim 3,
characterized in that
the two broad sides (12a, 12b) bear against the two
adapter layers (6a, 6b) without forming an interme-
diate space.

5. PTC heating device according to claim 3 or 4,
characterized in that
the two broad sides (12a, 12b), preferably addition-
ally also the two narrow sides (13a, 13b), each ex-
tend in a straight line in the profile.

6. PTC heating device according to one of claims 3 to 5,
characterized in that
the two broad sides (12a, 12b) are biased against
the PTC heating element (2).

7. PTC heating device according to one of the preced-
ing claims,
characterized in that
the two end sections (11a, 11b) in the profile overlap
in an overlap region (15) of the envelope (7) and are
connected to one another in a materially bonded
manner in this overlap region (15).

8. PTC heating device according to claim 7,
characterized in that
the materially bonded connection is a soldered con-
nection or a welded connection.

9. PTC heating device according to one of the preced-
ing claims,
characterized in that
the envelope (7) is a sheet metal forming.

10. PTC heating device according to any one of the pre-
ceding claims,
characterized in that
the two adapter layers (6a, 6b) are connected to the
envelope (7) by a material bond, preferably by
means of an adhesive bond.

11. Method for producing a PTC heating device (1), in
particular according to any of the preceding claims,
comprising the following measures:

a) providing a PTC heating element (2) compris-
ing a block-shaped PTC thermistor (3) having
two opposing contact surfaces (4a, 4b) on each
of which an electrical contact plate (5a, 5b) is
arranged for electrically contacting the PTC

thermistor (3) with an electrical power supply,
the PTC heating element (2) also having a ther-
mally conductive adapter layer (6a, 6b) made of
an electrically insulating material, which is ar-
ranged in each case on an outer surface (14a,
14b) of the two contact plates (5a, 5b) facing
away from the PTC thermistor (3),
b) providing an envelope (7) which extends
along an extension direction (ER), is made of a
metal, preferably aluminum, partially surrounds
an envelope interior (8) and is open at its two
ends opposite in the extension direction (ER)
and has two end sections (11a, 11b) spaced
apart in profile perpendicular to the extension
direction (ER), so that an opening (9) is formed
in the profile between the two end sections 11a,
11b.
c) Placing the PTC heating element in the en-
velope interior (8),
d) connecting the two end sections (11a, 11b)
to each other so that the envelope (7) lies flat
against the two opposing adapter layers (6a, 6b)
of the PTC heating element (2).

12. Method according to claim 11,
characterized in that
in the course of measure c), the PTC heating element
(2) is introduced into the envelope (7) along the di-
rection of extension (ER).

13. method according to claim 11,
characterized in that
in measure c) the PTC heating element is introduced
into the envelope interior (8) via the opening (9)
formed between the two end sections (11a, 11b) in
profile to the direction of extension (ER).

Amended claims in accordance with Rule 137(2)
EPC.

1. PTC heating device (1),

- having an electrically energizable PTC heating
element (2) comprising a block-shaped PTC
thermistor (3) which has two mutually opposing
contact surfaces (4a, 4b), on each of which there
is an electrical contact plate (5a, 5b) for electri-
cally contacting the PTC thermistor (3) with an
electrical power supply,
- the PTC heating element (2) also having a ther-
mally conductive adapter layer (6a, 6b) made of
an electrically insulating material, which is on an
outer surface (14a, 14b) of the two contact plates
(5a, 5b) facing away from the PTC therm istor
(3), respectively,
- with an envelope (7) of a metal extending along
an extension direction (ER) and surrounding an
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envelope interior (8) in which the PTC heating
element (2) is arranged,
- wherein the envelope (7) is open at its two ends
lying opposite one another in the direction of ex-
tension (ER) and has, in profile perpendicular to
the direction of extension (ER), two end sections
(11a, 11b) which are connectable to one another
in a materially bonded manner,
- wherein the envelope (7) in the profile lies flat
against the two adapter layers (6a, 6b) lying op-
posite one another,
characterized in that
the two broad sides (12a, 12b) are biased
against the PTC heating element (2).

2. PTC heating device according to claim 1,
characterized in that
the profile of the envelope (7) has the geometry of a
rectangle (16) with at least one, preferably four,
rounded corners (17a-17d).

3. PTC heating device according to claim 1 or 2,
characterized in that

- the envelope (7) in profile has two opposite
broad sides (12a, 12b) and two opposite narrow
sides (13a, 13b),
- a first (12a) of the two broad sides (12a, 12b)
bears flat against a first (6a) of the two adapter
layers (6a, 6b), and a second (12a) of the two
broad sides (12a, 12b) bears flat against a sec-
ond (6b) of the two adapter layers (6a, 6b).

4. PTC heating device according to claim 3,
characterized in that
the two broad sides (12a, 12b) bear against the two
adapter layers (6a, 6b) without forming an interme-
diate space.

5. PTC heating device according to claim 3 or 4,
characterized in that
the two broad sides (12a, 12b), preferably addition-
ally also the two narrow sides (13a, 13b), each ex-
tend in a straight line in the profile.

6. PTC heating device according to one of the preced-
ing claims,
characterized in that
the two end sections (11a, 11b) in the profile overlap
in an overlap region (15) of the envelope (7) and are
connected to one another in a materially bonded
manner in this overlap region (15).

7. PTC heating device according to claim 6,
characterized in that
the materially bonded connection is a soldered con-
nection or a welded connection.

8. PTC heating device according to one of the preced-
ing claims,
characterized in that
the envelope (7) is a sheet metal forming.

9. PTC heating device according to any one of the pre-
ceding claims,
characterized in that
the two adapter layers (6a, 6b) are connected to the
envelope (7) by a material bond, preferably by
means of an adhesive bond.

10. Method for producing a PTC heating device (1) ac-
cording to any of the preceding claims, the method
comprising the following measures:

a) providing a PTC heating element (2) compris-
ing a block-shaped PTC thermistor (3) having
two opposing contact surfaces (4a, 4b) on each
of which an electrical contact plate (5a, 5b) is
arranged for electrically contacting the PTC
thermistor (3) with an electrical power supply,
the PTC heating element (2) also having a ther-
mally conductive adapter layer (6a, 6b) made of
an electrically insulating material, which is ar-
ranged in each case on an outer surface (14a,
14b) of the two contact plates (5a, 5b) facing
away from the PTC thermistor (3),
b) providing an envelope (7) which extends
along an extension direction (ER), is made of a
metal, preferably aluminum, partially surrounds
an envelope interior (8) and is open at its two
ends opposite in the extension direction (ER)
and has two end sections (11a, 11b) spaced
apart in profile perpendicular to the extension
direction (ER), so that an opening (9) is formed
in the profile between the two end sections 11a,
11b.
c) Placing the PTC heating element in the en-
velope interior (8),
d) connecting the two end sections (11a, 11b)
to each other so that the envelope (7) lies flat
against the two opposing adapter layers (6a, 6b)
of the PTC heating element (2).

11. Method according to claim 10,
characterized in that
in the course of measure c), the PTC heating element
(2) is introduced into the envelope (7) along the di-
rection of extension (ER).

12. method according to claim 10,
characterized in that
in measure c) the PTC heating element is introduced
into the envelope interior (8) via the opening (9)
formed between the two end sections (11a, 11b) in
profile to the direction of extension (ER).
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