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(57) ABSTRACT

An exhaust gas heater for an exhaust gas system of a
combustion engine includes a disk-like carrier defining a
heater longitudinal axis and having a first axial side. The
carrier has an outer peripheral region disposed radially
outwardly of the longitudinal axis and a radially inwardly
disposed central region. A heating conductor has a heating
region arranged on the first axial side of the carrier. At least
one holding member holds the heating conductor on the
carrier. The holding member includes at least one holding
portion engaging around the heating conductor at the heating
region thereof. The carrier has at least one fastening opening
formed therein. The holding member includes at least one
fastening portion engaging into the at least one fastening
opening so as to be fixed to the carrier.
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EXHAUST GAS HEATER FOR AN EXHAUST
GAS SYSTEM OF A COMBUSTION ENGINE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority of German patent
application no. 10 2020 112 3914, filed May 7, 2020, the
entire content of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to an exhaust gas
heater for an exhaust gas system of a combustion engine.

BACKGROUND

[0003] Post-published German patent application DE 10
2019 131 556 (corresponding to U.S. application Ser. No.
16/951,816, filed Nov. 18, 2020, and incorporated herein by
reference), describes an exhaust gas heater which has a
disk-like carrier, constructed from metal material, having an
outer circumferential region, which is arranged radially on
the outside with respect to a heater longitudinal axis, and a
central region, which is axially offset with respect to the
outer circumferential region, so that the disk-like carrier has
in principle a conical structure. On a first axial side, oriented
in the upstream direction, of the disk-like carrier there is
arranged a spirally wound heating region of a heating
conductor. The heating conductor is fixed with its heating
region to the first axial side of the disk-like carrier by a
plurality of holding members of comb-like form. For this
purpose, the comb-like holding members engage with
respective holding portions around the heating region of the
heating conductor on its side remote from the carrier.
Fastening portions of the holding members engaging
between winding regions, located in a radially staggered
manner, of the heating region are fixed to the first axial side
of the disk-like carrier by substance-to-substance bonding.

SUMMARY

[0004] An object of the present invention is to provide an
exhaust gas heater for an exhaust gas system of a combus-
tion engine, in which a heating conductor can be stably fixed
to a carrier in a simple manner.

[0005] This object is achieved according to the invention

by an exhaust gas heater for an exhaust gas system of a

combustion engine, comprising:

[0006] a disk-like carrier having an outer circumferential
region, which is arranged radially on the outside with
respect to a heater longitudinal axis, and a central region,
which is arranged radially on the inside,

[0007] a heating conductor having a heating region
arranged on a first axial side of the carrier,

[0008] atleast one holding member for holding the heating
conductor on the carrier,

[0009] wherein the holding member comprises at least one
holding portion which engages around the heating con-
ductor in its heating region and at least one fastening
portion which engages into a fastening opening in the
carrier and is fixed to the carrier.

[0010] In the exhaust gas heater according to the inven-

tion, one fastening portion or a plurality of fastening por-

tions engages or engage into respective fastening openings
in the carrier, so that the fastening portions are accessible
from a second axial side of the carrier and can accordingly
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be fixed in a simple manner to the carrier, or the fastening
portions are able to enter into fastening interaction with the
carrier on the second axial side of the carrier.

[0011] In order, in a form of the heating conductor that
permits a high heating capacity, to be able to fix the heating
conductor stably to the carrier, it is proposed that the heating
conductor is spirally wound in its heating region and com-
prises a plurality of heating conductor winding portions
which are radially staggered relative to one another, and that
at least one holding member in association with at least two
radially successive heating conductor winding portions has
in each case a holding portion and, between at least two
holding portions, a fastening portion.

[0012] The stable fastening action can further be assisted
in that at least one holding member comprises a plurality of
successive alternating holding portions and fastening por-
tions. In particular, it can be provided for this purpose that
the at least one holding member is of wave-like form with
successive alternating first wave loop regions and second
wave loop regions, wherein the first wave loop regions form
holding portions and the second wave loop regions form
fastening portions.

[0013] In order to avoid excessive local loading of the
heating conductor it is proposed that at least one, preferably
each, holding portion has a shape adapted to an outer
circumferential contour of the heating region. For example,
it can be provided that the heating region has a circular outer
circumferential contour and that at least one, preferably
each, holding portion is bent in the manner of a circle in its
length portion engaging around the heating region.

[0014] For a fastening that is stable even under consider-
able thermal and dynamic loads, at least one holding mem-
ber can be fixed to the carrier with at least one fastening
portion on a second axial side of the carrier by substance-
to-substance bonding, preferably welding.

[0015] This can be achieved in that at least one second
wave loop region engaging into a fastening opening of the
carrier is fixed to the carrier by substance-to-substance
bonding in its length portion protruding from the second
axial side of the carrier.

[0016] In a further embodiment according to the inven-
tion, fixing of a holding member to the carrier can be carried
out in that at least one holding member is fixed to the carrier
with at least one fastening portion by positive engagement.
For this purpose, at least one fastening portion which
engages into a fastening opening of the carrier can engage
behind the carrier on a second axial side.

[0017] For stable fixing, extended over a larger region, to
the carrier, a plurality of fastening openings arranged radi-
ally in succession can be provided in the carrier, wherein at
least one holding member engages with a plurality of
fastening portions into a plurality of the radially successive
fastening openings. Furthermore, stable fixing can be
assisted in that at least one holding member is arranged so
as to extend substantially radially. For this purpose there can
be formed on the carrier, for example, a plurality of webs
which extend preferably from radially on the inside to
radially on the outside. A plurality of fastening openings can
thereby be provided in at least one, preferably each, web.

[0018] For a thermally stable form, the carrier can be in
the form of a metal disk. At least one holding member can
be in the form of a shaped metal part. This can be achieved,
for example, by bending a wire-like blank of metal material,
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such as, for example, spring steel or the like, into the shape,
for example the wave-like shape, that is to be provided for
the holding member.

[0019] The invention relates further to an exhaust gas
system for a combustion engine of a vehicle having an
exhaust gas heater configured according to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will now be described with reference
to the drawings wherein:

[0021] FIG. 1 is a perspective view of an exhaust gas
heater for an exhaust gas system of a combustion engine;
[0022] FIG. 2 is a perspective detail view of the exhaust
gas heater of FIG. 1 before a holding member is fitted to a
carrier of the exhaust gas heater;

[0023] FIG. 3 is a detail view corresponding to FIG. 2 with
a holding member fitted to the carrier; and,

[0024] FIG. 4 is a sectional view showing the fixing of a
heating conductor to a carrier by a holding member.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] InFIG. 1, an exhaust gas heater for an exhaust gas
system 11 of a combustion engine is designated generally
10. The exhaust gas heater 10 comprises a tubular housing
12 which can provide a portion of an exhaust pipe of the
exhaust gas system 11 or can be provided by an exhaust pipe
of the exhaust gas system 11. Inside the housing 12 there is
arranged a carrier 14 which is in the form of a shaped
sheet-metal part and is in principle disk-like. The disk-like
carrier 14 has in an outer circumferential region 16 arranged
radially on the outside with respect to a heater longitudinal
axis L a plurality of axially bent fastening lugs 18, with
which it is fixed to the inner circumference of the tubular
housing 12, for example by welding. A central region 20
arranged radially on the inside, or centrally, with respect to
the heater longitudinal axis L is preferably offset axially in
the upstream direction with respect to the outer circumfer-
ential region 16, so that, in a fluidically advantageous
embodiment, an increased heating interaction surface can be
provided.

[0026] A heating conductor designated generally 22 is
fixed to the carrier 14. The heating conductor 22 is con-
structed with a heating wire which is arranged in a sheath
and can be warmed by the application of an electric voltage,
wherein the sheath surrounding the heating wire also estab-
lishes electrical insulation with respect to the carrier 14
constructed of metal material. On a first axial side 24,
located at the front in FIG. 1 and oriented in the upstream
direction in the exhaust gas system 11, of the carrier 14 there
is arranged a spirally wound heating region 26 of the heating
conductor 22, so that a plurality of winding portions 28
located in a radially staggered manner relative to one
another cover the carrier 14 on its first axial side 24. In the
central region 20, the radially innermost winding portion of
winding portions 28 of the heating conductor 22 passes
through an opening provided in the carrier 14, so that a
connecting portion 30, extending from radially on the inside
to radially on the outside, of the heating conductor 22
extends radially outwards on a second axial side 32 (see
FIGS. 2 and 3) of the carrier 14 and, together with a further
connecting portion 34, which connects to the radially out-
ermost winding portion of winding portions 28 of the
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heating region 26, protrudes outwards through the tubular
housing 12. Electrical contacting of the heating conductor
22 can take place in these connecting portions 30, 34. The
parts of the connecting portions 30, 34 that protrude radially
outwards can be provided by contact elements. These con-
tact elements are held in an electrically insulated manner
with respect to the tubular housing 12 and are formed
separately and are electrically conductively connected to the
heating conductor 22.

[0027] In order to allow exhaust gas to pass through the
carrier 14 there are formed therein a plurality of exhaust gas
through-openings 36 which are radially staggered relative to
one another and follow one another in the circumferential
direction. Webs 38 (see FIGS. 2 and 3) which extend
approximately radially outwards are formed between suc-
cessive exhaust gas through-openings 36 in the circumfer-
ential direction. In the region of these webs 38, the heating
conductor 22 is fixed to the first axial side 24 of the carrier
14 in each case by a holding member 40 extending substan-
tially radially. In the embodiment shown, a total of four such
webs 38 and accordingly also four holding members 40 are
provided in an approximately star-shaped configuration. It
will be understood that a different number of webs 38 can be
provided, and that the heating conductor 22 does not nec-
essarily have to be fixed to the carrier 14 by such a holding
member 40 at each of the webs 38.

[0028] The holding members 40 constructed, for example,
of spring steel wire are in principle of wave-like form and
have alternating first wave loop regions 42 and second wave
loop regions 44. With the first wave loop regions 42, a
corresponding holding member 40 engages around the heat-
ing region 26 of the heating conductor 22 on the side thereof
remote from the first axial side 24 of the carrier 14. In order
to produce contact that is uniform over the circumference,
the first wave loop regions 42 are adapted to the outer
circumferential contour of the heating conductor 22 in its
heating region 26. This has, for example, a circular outer
circumferential contour, so that the first wave loop regions
42 correspondingly have a configuration bent in the manner
of a circle. The first wave loop regions 42 each provide
holding portions 46 on a corresponding holding member 40.
[0029] In association with the second wave loop regions
44, fastening openings 48 are formed in the webs 38 of the
carrier 14 as shown in FIGS. 2 and 3. The second wave loop
regions 44, which each provide a fastening portion 50, each
engage into such a fastening opening 48, preferably in such
a manner that the second wave loop regions 44 providing the
fastening portions 50 protrude from the second axial side 32
of the carrier 14. In these fastening portions 50 protruding
from the second axial side 32, a corresponding holding
member 40 is fastened to the carrier 14 by substance-to-
substance bonding, in particular by welded joints 52, so that
a fastening of the holding members 40 to the carrier 14 that
is stable to dynamic mechanical loads and also thermal loads
is achieved. Such a welded joint 52 is preferably produced
at each fastening portion 50. Fixing could in principle also
take place in this manner at only some of the fastening
portions 50, for example at every second fastening portion
50.

[0030] FIG. 4 shows the holding member 40 fixing a
heating conductor to the carrier 14.

[0031] An alternative embodiment is shown in FIG. 2 in
connection with a fastening portion 50'. As is indicated by
the broken line, the second wave loop region 44' that
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provides this fastening portion 50' could, starting from its
connection to the adjacent first wave loop regions 42', first
widen in the direction of extension of the holding member
40, that is, be configured with an omega-shaped structure,
for example. When the second wave loop region 44' is
passed through an associated fastening opening 48', the
second wave loop region 44' is first compressed. After it has
been inserted fully into the associated fastening opening 48',
the second wave loop region 44' springs apart again, so that
it engages behind the carrier 14 on the second axial side 32
and in this manner achieves a positive fastening for the
holding member 40.

[0032] Such a positive fastening action could be achieved
in all or in some of the fastening portions provided on one
of'the holding members. The positive fastening action owing
to the shaping of the fastening portions can in principle also
be combined with the substance-to-substance bonding, that
is, the provision of one or optionally also two welded joints
of a corresponding fastening portion with the carrier.
[0033] With the holding members used for fixing the
heating conductor, a fastening action is achieved that is
simple but nevertheless stable and resistant to thermal and
mechanical loads. It is particularly stable because the hold-
ing members are provided in the region of the substantially
radially extending webs provided on the carrier.

[0034] In an alternative embodiment, such holding mem-
bers could also cooperate with the carrier at other circum-
ferential regions of the carrier and, for example, be posi-
tioned so as to engage into the exhaust gas through-
openings. In alternative embodiments, the holding members
can also be so configured that they extend beyond the
heating region of the heating conductor only over a portion
of the radial extent thereof, wherein holding members posi-
tioned distributed in the circumferential direction can then
fix different radial regions of the heating region to the
carrier.

[0035] It is understood that the foregoing description is
that of the preferred embodiments of the invention and that
various changes and modifications may be made thereto
without departing from the spirit and scope of the invention
as defined in the appended claims.

What is claimed is:
1. An exhaust gas heater for an exhaust gas system of a
combustion engine, the exhaust gas heater comprising:

a disk-like carrier defining a heater longitudinal axis and
having a first axial side;

said disk-like carrier having an outer peripheral region
disposed radially outwardly of said longitudinal axis;

said disk-like carrier further having a radially inwardly
disposed central region;

a heating conductor having a heating region arranged on
said first axial side of said carrier;

at least one holding member for holding said heating
conductor on said carrier;

said at least one holding member including at least one
holding portion engaging around said heating conduc-
tor at said heating region thereof;

said carrier having at least one fastening opening formed
therein; and,

said at least one holding member further including at least
one fastening portion engaging into said at least one
fastening opening so as to be fixed to said carrier.
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2. The exhaust gas heater of claim 1, wherein:

said heating conductor is spirally wound in the heating
region thereof to form a plurality of winding segments
arranged radially successively staggered relative to one
another;

said at least one holding member has at least two of said

holding portions corresponding to respective ones of at
least two of said radially successively staggered wind-
ing segments; and,

said at least one fastening portion is disposed between

said at least two holding portions.

3. The exhaust gas heater of claim 1, wherein said holding
member includes a plurality of successively alternating
holding portions and fastening portions.

4. The exhaust gas heater of claim 3, wherein:

said at least one holding member has a wave-like form

defining a plurality of successive alternating first wave
loop regions and a plurality of second wave loop
regions; and,

said first wave loop regions defines a plurality of said

holding portions; and,

said second wave loop regions defines a plurality of said

fastening portions.

5. The exhaust gas heater of claim 4, wherein said heating
conductor has an outer circumferential contour in said
heating region thereof; and, each of said holding portions
has a shape adapted to said outer circumferential contour of
said heating region.

6. The exhaust gas heater of claim 5, wherein said outer
circumferential contour of said heating region is a circular
outer circumferential contour; and, each of said holding
portions is circularly bent in its length portion engaging
around said heating region.

7. The exhaust gas heater of claim 1, wherein said at least
one holding member is fixed on said carrier with said at least
one fastening portion on a second axial side of said carrier
via a substance-to-substance bond.

8. The exhaust gas heater of claim 7, wherein said
substance-to-substance bond is a weld.

9. The exhaust gas heater of claim 4, wherein:

said carrier has a second axial side opposite said first axial

side;

said carrier has a plurality of fastening openings formed

therein; and,

said second wave loop region engages into said plurality

of fastening openings and is fixed to said carrier by a
substance-to-substance bond so as to protrude from
said second axial side of said carrier.

10. The exhaust gas heater of claim 1, wherein said at least
one holding member is fixed to said carrier with said at least
one fastening portion via a positive engagement.

11. The exhaust gas heater of claim 10, wherein:

said carrier has a second axial side lying opposite said first

axial side;

said carrier has a fastening opening formed therein; and,

said at least one fastening portion engages into said

fastening opening so as to engage behind said carrier on
said second axial side thereof.

12. The exhaust gas heater of claim 1, wherein:

said at least one holding member has a plurality of said

fastening portions;

said carrier has a plurality of fastening openings formed

therein arranged in radial succession; and,
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said at least one holding member engages with said
plurality of fastening portions into corresponding ones
of said plurality of fastening openings.

13. The exhaust gas heater of claim 12, wherein said at
least one holding member is arranged so as to extend
substantially radially.

14. The exhaust gas heater of claim 1, wherein said carrier
further includes a plurality of webs extending radially from
said central region to said outer peripheral region; and, at
least one of said webs has a plurality of fastening openings
formed therein.

15. The exhaust gas heater of claim 14, wherein each of
said webs has a plurality of said fastening openings formed
therein.

16. The exhaust gas heater of claim 1, wherein said
exhaust gas heater is configured to include at least one of the
following: said carrier being configured as a metal disk and
said at least one holding member being configured to have
the form of a shaped metal part.

17. An exhaust gas system for a combustion engine, said
exhaust gas system comprising:
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an exhaust gas pipe for conducting exhaust gas there-
through;

an exhaust gas heater mounted in said exhaust gas pipe;

the exhaust gas heater including:

a disk-like carrier defining a heater longitudinal axis and
having a first axial side;

said disk-like carrier having an outer peripheral region
disposed radially outwardly of said longitudinal axis;

said disk-like carrier further having a radially inwardly
disposed central region;

a heating conductor having a heating region arranged on
said first axial side of said carrier;

at least one holding member for holding said heating
conductor on said carrier;

said at least one holding member including at least one
holding portion engaging around said heating conduc-
tor at said heating region thereof;

said carrier having at least one fastening opening formed
therein; and,

said at least one holding member further including at least
one fastening portion engaging into said at least one
fastening opening so as to be fixed to said carrier.
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