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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention generally relates to mat
members and exhaust gas processing apparatuses, and
more particularly to a mat member which includes inor-
ganic fiber and an exhaust gas processing apparatus
which includes such a mat member and is suited for use
in vehicles and the like.

2. Description of the Related Art

[0002] The number of automobiles have increased
considerably in this century, and the amount of exhaust
gas emitted from internal combustion engines of the au-
tomobiles has shown a sharp increase. Particularly, var-
ious materials included within the exhaust gas of a diesel
engine cause air pollution which greatly affect the envi-
ronment on a world wide basis.
[0003] Under such circumstances, various exhaust
gas processing apparatuses have been proposed and
reduced to practice. A general exhaust gas processing
apparatus has a tubular casing provided at an interme-
diate portion of an exhaust pipe that connects to an ex-
haust manifold of the engine, and an exhaust gas
processing body accommodated within the tubular cas-
ing. The exhaust gas processing body has a inlet and an
outlet for the exhaust gas, and a large number of micro-
pores are provided within the exhaust gas processing
body. Examples of the exhaust gas processing body in-
clude catalyst carriers, and exhaust gas filters such as
Diesel Particulate Filters (DPFs). In the case of the DPF,
for example, when the exhaust gas enters from the inlet
of the exhaust gas processing body and exists from the
outlet of the exhaust gas processing body within the cas-
ing, particles are trapped on walls surrounding the mi-
cropores to thereby remove the particles from the ex-
haust gas.
[0004] Normally, a holding seal member is provided
between the exhaust gas processing body and the cas-
ing. The holding seal member prevents damage caused
by the contact between the exhaust gas processing body
and the casing when the vehicle moves, and prevents
the exhaust gas from leaking from a gap between the
casing and the exhaust gas processing body. In addition,
the holding seal member also prevents the exhaust gas
processing body from falling off from the casing due to
the exhaust gas pressure. On the other hand, the exhaust
gas processing body is required to maintain a relatively
high temperature in order to maintain its reaction, and
the holding seal member is required to be heat resistant.
In order to satisfy these requirements, the holding seal
member may be made of a mat member which includes
inorganic fiber such as alumina fiber.
[0005] The mat member is wound on at least a portion

of an outer peripheral surface of the exhaust gas process-
ing body, excluding the inlet and outlet, and is integrally
fixed to the exhaust gas processing body by taping in
order to function as the holding seal member. Thereafter,
the exhaust gas processing body, having the mat mem-
ber integrally fixed thereon as the holding seal member,
is press-fit within the casing to form the exhaust gas
processing apparatus.
[0006] In the conventional exhaust gas processing ap-
paratus, it is known from experience that the holding force
of the holding seal member with respect to the exhaust
gas processing body decreases in a relatively high tem-
perature region of 400 °C to 500°C. In addition, when the
holding force of the holding seal member with respect to
the exhaust gas processing body greatly decreases, the
exhaust gas processing body may fall off from the casing.
In order to suppress the decrease in the holding force of
the holding seal member with respect to the exhaust gas
processing body in the high temperature region, the use
of a mat member added with a blowing agent (or an ex-
panding agent), such as vermiculite, which expands in
the high temperature region, has been proposed in a Jap-
anese Laid-Open Patent Publication No.11-509287, for
example.
[0007] However, according to experiments conducted
by the present inventors, the present inventors have
found that the holding force of the holding seal member
with respect to the exhaust gas processing body shows
a two-stage behavior with respect to the temperature. In
other words, the present inventors have found that the
holding force of the holding seal member with respect to
the exhaust gas processing body has a tendency to de-
crease not only in the relatively high temperature region
of 400°C to 500°C, but also in a relatively low temperature
region of 130°C to 200°C.
[0008] Accordingly, the present inventors have found
that merely suppressing the decrease in the holding force
of the holding seal member with respect to the exhaust
gas processing body in the high temperature region of
400°C to 500°C is insufficient as a measure to prevent
the decrease in the holding force of the holding seal mem-
ber with respect to the exhaust gas processing body.
Particularly in the case of the vehicle using the diesel
engine, the temperature of the exhaust gas is approxi-
mately 400°C or lower, and the present inventors have
found that it would be more preferable in such a case to
suppress the decrease in the holding force of the holding
seal member with respect to the exhaust gas processing
body in the relatively low temperature region of 130°C to
200°C.
[0009] United States patent publication no. 4828913
describes a process for the manufacture of molded parts
from fibrous material, including a particulate binder. The
binder consists of thermoplastic particles into which a
blowing agent is incorporated. The blowing agent decom-
poses at 100°C and expands.
[0010] "Thermoplastic Expandable Microspheres
Used with Resins to form Lightweight Core Material -
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Used in Sandwich Constructions, Comprises Thermo-
plastic Polymer Shell and Fluid Core Which Expands on
Heating", Database WPI Week 19932, Thomson Scien-
tific, London, 10 May, 1983 describes thermoplastic ex-
pandable microspheres, expanding in the temperature
range 100°C to 200°C.

SUMMARY OF THE INVENTION

[0011] Accordingly, it is a general object of the present
invention to provide a novel and useful mat member and
exhaust gas processing apparatus, in which the prob-
lems described above are suppressed.
[0012] Another and more specific object of the present
invention is to provide a mat member which, when used
as a holding seal member, suppresses the decrease in
the holding force of the holding seal member, even in a
relatively low temperature region of 130°C to 200°C, and
to provide an exhaust gas processing apparatus which
includes such a mat member.
[0013] According to the present invention, there is pro-
vided a mat member comprising an inorganic fiber and
an organic binder, characterized in that the mat mem-
ber further includes a material which expands at a tem-
perature of 130°C to 200°C; and a blowing agent which
expands in a temperature region exceeding 200°C.
[0014] According to one embodiment of the present
invention, there is provided an exhaust gas processing
apparatus comprising an exhaust gas processing body
having an inlet and an outlet for an exhaust gas; a holding
seal member provided around at least a portion of an
outer peripheral surface of the exhaust gas processing
body, excluding the inlet and the outlet; a tubular casing
configured to accommodate the exhaust gas processing
body provided with the holding seal member, wherein
the holding seal member is formed by a mat member
described above.
[0015] Other objects and further features of embodi-
ments of the present invention will be apparent from the
following detailed description when read in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a diagram schematically illustrating a be-
havior of a holding force of a holding seal member
with respect to temperature;
FIG. 2 is a perspective view schematically illustrating
an example of a mat member in an embodiment of
the present invention;
FIG. 3 is a diagram for explaining forming of an ex-
haust gas processing apparatus which uses the mat
member as a holding seal member in an embodiment
of the present invention;
FIG. 4 is a diagram schematically illustrating the ex-
haust gas processing apparatus in the embodiment

of the present invention;
FIG. 5 is a diagram generally illustrating a contact
pressure measuring apparatus;
FIG. 6 is a graph illustrating a contact pressure of
each comparative example sample Smp1 to Smp6
at different temperatures; and
FIG. 7 is a table illustrating the contact pressure of
each sample at the different temperatures.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] A description will be given of embodiments of a
mat member and an exhaust gas processing apparatus
according to the present invention, by referring to the
drawings.
[0018] As described above, in the conventional ex-
haust gas processing apparatus, it is known from expe-
rience that the holding force of the holding seal member
with respect to the exhaust gas processing body has a
tendency to decrease in a relatively high temperature
region of 400°C to 500°C, for example. The exact cause
of this tendency for the holding force of the holding seal
member to decrease has not been confirmed. However,
it may be regarded that an organic binder included in a
mat member which forms the holding seal member de-
composes or burns at the relatively high temperature, to
thereby cause the holding force of the holding seal mem-
ber to decrease. Generally, the mat member forming the
holding seal member includes an organic binder on the
order of 1 wt.% to 10 wt.%.
[0019] In order to suppress the decrease in the holding
force of the holding seal member at the relatively high
temperature of approximately 500°C, a mat member add-
ed with a blowing agent (or an expanding agent) that
blows (or expands) at the relatively high temperature has
been proposed. When this proposed mat member is used
for the holding seal member, the blowing agent (or ex-
panding agent) included in the mat member blows (or
expands) at the relatively high temperature of approxi-
mately 500°C, to thereby improve the holding force of
the holding seal member with respect to an exhaust gas
processing body and suppress the holding force of the
holding seal member from decreasing.
[0020] For example, the Japanese Laid-Open Patent
Publication No.11-509287 described above proposes
adding vermiculite to the mat member which includes
inorganic fiber, in order to suppress the decrease in the
holding force of the holding seal member at the relatively
high temperature of approximately 500°C.
[0021] On the other hand, according to experiments
conducted by the present inventors, the present inven-
tors have found that the holding force of the holding seal
member with respect to the exhaust gas processing body
shows a significant decrease even under a temperature
which does not exceed 400°C. The present inventors
measured the actual change in the holding force of the
holding seal member with respect to the temperature in
order to experimentally confirm the behavior of the hold-
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ing force of the holding seal member.
[0022] FIG. 1 is a diagram schematically illustrating the
behavior of the holding force of the holding seal member
with respect to the temperature. In FIG. 1, the ordinate
indicates a load on the holding seal member, and the
abscissa indicates the temperature at which the meas-
urement was made. The load on the holding seal mem-
ber, which will be described later in more detail, is an
index that may be regarded as substantially indicating
the holding force of the holding seal member. The meas-
urements were made in the following manner.
[0023] First, a holding seal member having a length of
267 mm, a width of 83.5 mm and a thickness of 7 mm,
that is, a size of 267 (mm) x 83.5 (mm) x 7 (mm), was
prepared. Samples of mat members including inorganic
fiber and organic binder which amounts to 4.5 wt.% with
respect to the total wt.% of the mat member, were used
for the holding seal member. The holding seal member
was wound around an exhaust gas processing body hav-
ing a diameter of 80 mm and fixed to the exhaust gas
processing body. Then, this exhaust gas processing
body was installed within a cylindrical metal casing hav-
ing an internal diameter of 88 mm. Heaters were embed-
ded in sidewalls of this metal casing, and the metal casing
and the inside of the metal casing can be heated by the
heaters.
[0024] Next, the metal casing was set in a measuring
apparatus in a state in which a center axis of the casing
is vertical, that is, a state in which an inlet and an outlet
of the exhaust gas processing body are aligned horizon-
tally. A measuring apparatus INSTRON556 manufac-
tured by INSTRON was used as the measuring appara-
tus. The metal casing set in the measuring apparatus
was then heated.
[0025] In addition, a head of the measuring apparatus,
having a diameter of 40 mm, was lowered from above
the metal casing in the vertical direction at a moving ve-
locity of 0.05 mm/minute with respect to the metal casing,
in order to apply a shear force between the holding seal
member and the exhaust gas processing body. The value
of the load on the holding seal member was continuously
measured as the head moved, and the temperature with-
in the metal casing was raised at a rate of 12°C/minute.
[0026] It is evident to those skilled in the art that the
value of the load on the holding seal member measured
in this manner for the evaluation corresponds to the hold-
ing force of the holding seal member.
[0027] From the results illustrated in FIG. 1, it was un-
expectedly found that the holding force of the holding
seal member shows a two-stage behavior with respect
to the temperature. In other words, the present inventors
have found that the holding force of the holding seal mem-
ber with respect to the exhaust gas processing body has
a tendency to decrease not only in the relatively high
temperature region of 400°C to 500°C, but also in a rel-
atively low temperature region of 130°C to 200°C. Such
a two-stage behavior of the holding force of the holding
seal member has not been reported in the past, and the

present inventors newly found this unexpected behavior.
[0028] The exact reason for the two-stage behavior of
the holding force of the holding seal member with respect
to the temperature change has not been confirmed. How-
ever, with respect to the behavior in the low temperature
region of 130°C to 200°C, that is, in the first stage, it may
be regarded, for example, that the organic binder includ-
ed in the holding seal member softens due to heat and
the strength (or hardness) of the holding seal member
decreases, to thereby decrease the holding force of the
holding seal member with respect to the exhaust gas
processing body. On the other hand, with respect to the
behavior in the high temperature region of 400°C to
500°C, that is, in the second stage, it may be regarded,
for example, that a portion of the organic binder included
in the holding seal member melts and flows to an interface
between the holding seal member and the exhaust gas
processing body, to thereby deteriorate a frictional force
at the interface.
[0029] Therefore, the results newly found by the
present inventors and illustrated in FIG. 1 confirm the
following:

(1) Merely suppressing the decrease in the holding
force of the holding seal member with respect to the
exhaust gas processing body in the high temperature
region (or temperature range) of 400°C to 500°C is
insufficient as a measure to prevent the decrease in
the holding force of the holding seal member with
respect to the exhaust gas processing body; and
(2) Particularly in the case of the vehicle using the
diesel engine, the temperature of the exhaust gas is
approximately 400°C or lower, and thus, it would be
more preferable from the point of view of improving
the holding force of the holding seal member to sup-
press the decrease in the holding force of the holding
seal member with respect to the exhaust gas
processing body in the relatively low temperature re-
gion (or temperature range) of 130°C to 200°C.

[0030] Based on the measurement results described
above, the present inventors have optimized the mat
member for use as the holding seal member, through
research and development, in order to suppress the de-
crease in the holding force of the holding seal member
with respect to the exhaust gas processing body in the
relatively low temperature region of 130°C to 200°C.
[0031] In one embodiment of the present invention, the
mat member which includes inorganic fiber, also includes
a material which expands at a temperature within the
temperature region of 130°C to 200°C.
[0032] Next, a description will be given of the embod-
iment of the present invention in more detail, by referring
to FIGS. 2 and 3. FIG. 2 is a perspective view schemat-
ically illustrating an example of the mat member in this
embodiment of the present invention, and FIG. 3 is a
diagram for explaining forming of the exhaust gas
processing apparatus which uses the mat member as
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the holding seal member in this embodiment of the
present invention.
[0033] As illustrated in FIG. 2, a mat member 30 ac-
cording to this embodiment has a substantially rectan-
gular shape with long sides parallel to a direction X and
short sides parallel to a direction Y. A short side 70 has
a projection 50 for fitting. A short side 71 has a recess
60 for fitting or, has two projections defining the recess
60. The shapes of the two short sides 70 and 71 are not
limited to those illustrated in FIG. 2, and each of the two
sides 70 and 71 may or may not have parts such as the
projection and recess for fitting. In addition, the short side
70 may have a plurality of projections, and the short side
71 may have a plurality of recesses. The "substantially
rectangular shape" of the mat member 30 includes the
projection 50 and the recess 60 illustrated in FIG. 2, and
also includes a shape wherein a corner part formed by
mutually adjacent long and short sides forms an angle
other than 90°, such as a rounded shape with a curvature,
for example.
[0034] When using the mat member 30 as a holding
seal member 24, the longitudinal direction along the long
side, that is, the direction X, corresponds to the winding
direction in which the holding seal member 24 (or mat
member 30) is wound on an exhaust gas processing body
20 which is illustrated in FIG. 3 and is used as a catalyst
carrier. In addition, when the holding seal member 24 is
wound on the exhaust gas processing body 20, the pro-
jection 50 fits into the recess 60 as illustrated in FIG. 3
and the holding seal member 24 is fixed to the exhaust
gas processing body 20. Thereafter, the exhaust gas
processing body 20 having the holding seal member 24
wound thereon is press-fit and accommodated within a
tubular casing 12 that is made of a metal.
[0035] Normally, a mat member includes inorganic fib-
er such as alumina fiber and/or silica fiber, and an organic
binder. But in this embodiment, the mat member 30 fur-
ther includes a material which expands at a temperature
within the temperature region of 130°C to 200°C. Accord-
ingly, when the mat member 30 of this embodiment is
used as the holding seal member 24 that is wound around
the exhaust gas processing body 20, the material includ-
ed in the mat member 30 expands in the temperature
region of 130°C to 200°C, to thereby significantly sup-
press the decrease in the holding force of the holding
seal member 24 with respect to the exhaust gas process-
ing body 20 in the temperature region of 130°C to 200°C.
[0036] Typical examples of the material which expands
at a temperature within the temperature region of 130°C
to 200°C include foaming agents. Accordingly, this em-
bodiment will be described for a case where the foaming
agent is used as the material which expands at a tem-
perature within the temperature region of 130°C to
200°C.
[0037] The kind of foaming agent included in the mat
member 30, including the material, the foaming mecha-
nism and the foaming starting temperature of the foaming
agent at which the foaming starts, is not limited to a par-

ticular kind as long as the foaming agent expands at a
temperature within the temperature region of 130°C to
200°C. For example, the foaming agent may be a chem-
ical reaction type foaming agent or, a thermal decompo-
sition product type foaming agent. The chemical reaction
type foaming agent utilizes the chemical reaction of one
or more kinds of materials to generate the foaming phe-
nomenon, and includes 2-liquid urethane foam. On the
other hand, the thermal decomposition product type
foaming agent includes a thermal decomposition mate-
rial for generating a gas product by thermal decomposi-
tion, and utilizes the thermal decomposition or the gas
product to generate the foaming phenomenon. For ex-
ample, the thermal decomposition product type foaming
agent includes a material in which a thermal decompo-
sition material is dispersed in a matrix formed by an or-
ganic material. The thermal decomposition material may
be an organic material or an inorganic material. The or-
ganic material used for the thermal decomposition ma-
terial may include at least one of azodicarbonamide (AD-
CA) having a decomposition temperature of approxi-
mately 200°C, dinitrosopentamethylenetetramine (DPT)
having a decomposition temperature of approximately
205°C, and p,p’-oxybisbenzenesulfonylhydrazide
(OBSH) having a decomposition temperature of approx-
imately 155°C to approximately 160°C. In addition, the
inorganic material used for the thermal decomposition
material may include sodium hydrogencarbonate having
a decomposition temperature of approximately 140°C to
approximately 170°C.
[0038] Each of the thermal decomposition materials
may be used independently or, in combination with an
assistant that is mixed to the thermal decomposition ma-
terial. By mixing the assistant to the thermal decomposi-
tion material, it becomes possible to control the decom-
position starting temperature at which the thermal de-
composition starts within a relatively wide range of 130°C
to 200°C.
[0039] Of course, the chemical reaction type foaming
agent and the thermal decomposition product type foam-
ing agent are categories of the foaming agent that are
used for the sake of convenience, and some foaming
agents belong to both categories.
[0040] In addition, the form of the foaming agent used
in this embodiment is not limited to a particular form. For
example, the form of the foaming agent may be selected
from a particle form, a paste form, and a sheet form. For
example, the particle form foaming agent may be formed
by a core made up of a hydrogencarbonate material hav-
ing a relatively low boiling point, and a shell made up of
a thermoplastic material or thermoplastic organic mate-
rial. A foam particle material ADVANCELL EM manufac-
tured by Sekisui Chemical Co., Ltd., for example, may
be used for such a particle form foaming agent. The paste
form foaming agent or the sheet form foaming agent may
include a thermal decomposition material, such as that
described above, dispersed within a matrix formed by an
organic material having the paste form or the sheet form.
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[0041] The amount of foaming agent included in the
mat member 30 is not limited to a particular amount. For
example, the amount of foaming agent may be set in a
range of 1 wt.% to 10 wt.% with respect to the wt.% of
the mat member 30 as a whole. If the amount of foaming
agent exceeds 10 wt.% and such a foaming agent is used
for the holding seal member within the exhaust gas
processing apparatus, the amount of organic compo-
nents emitted from the exhaust gas processing appara-
tus significantly increases. On the other hand, if the
amount of foaming agent is less than 1 wt.%, the effects
of the claimed invention may not be obtained to a satis-
factory extent.
[0042] The mat member 30 includes an organic binder.
Furthermore, the mat member 30 includes a blowing
agent (or expanding agent) which expands in a temper-
ature region exceeding 200°C. Such a blowing agent may
expand in a relatively high temperature region of 400°C
to 500°C. When such a blowing agent is used, it is pos-
sible to suppress the decrease in the holding force of the
holding seal member 24 with respect to the exhaust gas
processing body 20 not only in the relatively low temper-
ature region but also in the relatively high temperature
region. Such a blowing agent includes a foaming agent
such as the chemical reaction type foaming agent and
the thermal decomposition product type foaming agent
described above, blowing (or expansive) graphite. The
blowing (or expansive) graphite includes a chemical ma-
terial which generates gas when heated, and this chem-
ical material is injected between blowing (or expansive)
graphite layers. Normally, the blowing (or expansive)
graphite has a blowing (or expansion) starting tempera-
ture at which the blowing (or expansion) starts within a
range of approximately 200°C to approximately 500°C.
[0043] The mat member 30 of this embodiment may
be used as the holding seal member 24 in an exhaust
gas processing apparatus 10, as illustrated in FIG. 4.
FIG. 4 is a diagram schematically illustrating the exhaust
gas processing apparatus 10 in the embodiment of the
present invention.
[0044] The exhaust gas processing apparatus 10 illus-
trated in FIG. 4 includes the exhaust gas processing body
20, the holding seal member 24 that is wound around an
outer peripheral surface of the exhaust gas processing
body 20, a casing 12 accommodating the exhaust gas
processing body 20 with the holding seal member 24, an
inlet pipe 2 connected to the inlet side of the casing 12
and communicating with the inlet of the exhaust gas
processing body 20, and an outlet pipe 4 connected to
the outlet side of the casing 12 and communicating with
the outlet of the exhaust gas processing body 20. In other
words, the holding seal member 24 is provided around
the outer peripheral surface of the exhaust gas process-
ing body 20. The inlet pipe 2 has a tapered shape with a
diameter which increases towards the position where the
inlet pipe 2 connects to the inlet side of the casing 12.
The outlet pipe 4 has a tapered shape with a diameter
which increases towards the position where the outlet

pipe 4 connects to the outlet side of the casing 12. In this
example, the exhaust gas processing body 20 is formed
by a catalyst carrier having a large number of penetration
holes extending in a direction parallel to the exhaust gas
flow, and the inlet and the outlet for the exhaust gas. The
catalyst carrier may have a honeycomb structure made
of porous silicon carbide. Of course, the exhaust gas
processing apparatus 10 in accordance with this embod-
iment of the invention is not limited to the structure illus-
trated in FIG. 4. For example, this embodiment is similarly
applicable to an exhaust gas processing apparatus in
which a portion of the penetration holes in a DPF forming
the exhaust gas processing body 20 is blocked.
[0045] As described above, the holding seal member
24 in this embodiment is formed by the mat member 30.
Hence, in the exhaust gas processing apparatus 10, the
foaming agent included in the mat member 30 expands
in the relatively low temperature region of 130°C to
200°C. For this reason, it is possible to significantly sup-
press the decrease in the holding force of the holding
seal member 24 with respect to the exhaust gas process-
ing body 20 in the relatively low temperature region of
130°C to 200°C when compared to the exhaust gas
processing apparatus using the conventional holding
seal member. As a result, it is possible to prevent the
exhaust gas processing body 20 from moving from a pre-
determined position and falling off from the casing 12, to
thereby improve the reliability of the exhaust gas
processing apparatus 10.
[0046] The properties of the mat member 30 described
above is given for the case where the foaming agent is
uniformly distributed within the mat member 30. Howev-
er, the distribution of the foaming agent within the mat
member 30 is not limited to the uniform distribution, and
the foaming agent within the mat member 30 may have
a non-uniform distribution.
[0047] For example, in FIG. 2, a first surface 82 of the
mat member 30 and a second surface 84 on the opposite
side from the first surface 82 having have mutually dif-
ferent foaming agent contents. In such a case, the mat
member 30 is wound around the exhaust gas processing
body 20 so that the second surface 84, for example, hav-
ing the smaller foaming agent content, makes contact
with the outer peripheral surface of the exhaust gas
processing body 20.
[0048] Normally, in the exhaust gas processing appa-
ratus 10, the central portion of the exhaust gas process-
ing body 20 along the axial direction in which the exhaust
gas flows has a high temperature, and the temperature
decreases towards the outer peripheral surface of the
exhaust gas processing body 20. Hence, when the mat
member 30 is wound around the exhaust gas processing
body 20 so that the second surface 84 having the smaller
foaming agent content makes contact with the outer pe-
ripheral surface of the exhaust gas processing body 20,
the first surface 82 having the larger foaming agent con-
tent is provided on the outer side of the exhaust gas
processing apparatus 10 where the temperature is lower.
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Consequently, the expansion (or loss of foam) of the
foaming agent as a whole is less likely to progress quick-
ly, and the effect of suppressing the decrease in the con-
tact pressure of the mat member 30 by the foaming agent
can be maintained for a relatively long time.
[0049] Next, a description will be given of an example
of a method of fabricating a mat member lacking the
claimed blowing agent.
[0050] The mat member is fabricated by the so-called
paper-making method (or paper-forming method). Gen-
erally, this paper-making method supplies an inorganic
fiber slurry into a paper mold having micro-holes in a
bottom part thereof, and this paper mold is subjected to
suction dehydration in order to form the mat member. A
more detailed description of this method of fabricating a
mat member using the paper-making method will be giv-
en hereafter.
[0051] First, predetermined amounts of inorganic fiber
raw material, organic binder, and foaming agent of the
kind described above are supplied into water and mixed.
It is possible to additionally supply an inorganic binder
and/or a flocculant into this mixture.
[0052] Raw cotton bulk of mixed fiber of alumina and
silica, for example, may be used for the inorganic fiber
raw material. In the following description, it is assumed
for the sake of convenience that the mixture of alumina
and silica is used as the inorganic fiber, but the inorganic
fiber material is of course not limited to this mixture, and
for example, it is possible to use only alumina or silica
as the inorganic fiber. However, from the point of view of
heat resistance, it is preferable to use the mixed fiber of
alumina and silica as the inorganic fiber, and more pref-
erably, the composition ratio of alumina and silica (that
is, alumna:silica) is approximately 70:30 to approximate-
ly 74:26. If the alumina composition ratio is 60% or less,
the composition ratio of mullite generated from alumina
and silica becomes low and the thermal conductivity of
the mat member becomes high, to thereby make it im-
possible to obtain a sufficiently high heat resistance.
[0053] Alumina sol or silica sol, for example, may be
used for the inorganic binder. Latex, for example, may
be used for the organic binder. The organic binder con-
tent is preferably set so that the foaming agent and the
organic binder combined amount to 20 wt.% or less. If
the foaming agent and the organic binder combined
amount to more than 20 wt.%, the amount of organic
components emitted from the exhaust gas processing
apparatus significantly increases.
[0054] Next, the mixture that is obtained is agitated
within a mixer such as an agitator, and the fiber slurry is
adjusted. Normally, the mixture is agitated for approxi-
mately 20 seconds to approximately 120 seconds.
[0055] Thereafter, the slurry is supplied to a mold hav-
ing micro-holes in a bottom part thereof. Further, the mold
is subjected to suction dehydration in order to form the
raw material mat by sucking the moisture from the lower
part of the mold by a suction apparatus.
[0056] In addition, the raw material mat is compressed

using a press, heated to a predetermined temperature,
and dried, in order to form the mat member. The com-
pression process may be performed so that the sheet
density after the compression is approximately 0.10
g/cm3 to approximately 0.40 g/cm3. The heating and dry-
ing process may be performed by setting the raw material
mat within a heat treatment equipment, such as an oven,
and heating the raw material mat at a temperature of
90°C to 120°C for 5 approximately minutes to approxi-
mately 60 minutes.
[0057] The mat member that is fabricated in this man-
ner is thereafter cut in order to facilitate the handling of
the mat member, and is finally further cut into a prede-
termined shape.
[0058] A mat member may be obtained by the proc-
esses described above. In addition, it will be apparent to
those skilled in the art that the mat member may be fab-
ricated by methods other than the paper-making method
described above, including the so-called needling meth-
od.
[0059] The method of fabricating the mat member is
described above for the case where the foaming agent
is substantially distributed uniformly within the mat mem-
ber. However, it will be apparent to those skilled in the
art that a non-uniform mat member having the foaming
agent distributed non-uniformly within the mat member
may be fabricated in the same manner as the mat mem-
ber having the foaming agent substantially distributed
uniformly within the mat member.
[0060] For example, two mat members having different
foaming agent contents may be bonded by a suitable
adhesive agent or, sewn together, in order to fabricate a
non-uniform mat member having foaming agent contents
that are different between the side of the first surface 82
and side of the second surface 84, that is, having the
foaming agent distributed non-uniformly within the non-
uniform mat member.
[0061] Alternatively, if the foaming agent is provided in
a liquid or paste form, the amount of foaming agent in
the liquid or paste form that is coated on the mat member
may be different between the first surface 82 and the
second surface 84, in order to fabricate the non-uniform
mat member. The mat member that is coated with the
foaming agent in the liquid or paste form may be a mat
member which is fabricated by the conventional method
and includes no foaming agent or, a mat member which
is fabricated by the method described above and has the
foaming agent substantially distributed uniformly within
the mat member.
[0062] Furthermore, another mat member may be fab-
ricated in the following manner if the foaming agent in
the particle form is used as it is. First, in a process in
accordance with the paper-making method described
above, predetermined amounts of an inorganic fiber raw
material, an organic binder, and a flocculant are added
to water and mixed, and it is possible to additionally in-
clude a predetermined amount of an inorganic binder in
the mixture. The binder flocculates on the fiber by the
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action of the flocculant, and a foaming agent is added to
the mixture after it is confirmed that the flocculant no long-
er has a sufficient flocculant effect, that is, after one
minute elapses from the time when the mixture is formed,
for example. Then, the mat member is fabricated accord-
ing to the method described above.
[0063] According to this method, the flocculant effect
of the flocculant is insufficient when the dehydration proc-
ess described above is performed. For this reason the
foaming material in the particle form which does not floc-
culate on the fiber moves downwards to accumulate at
the bottom part of the mold. Finally, the mat member
having different foaming agent contents between the top
surface and the bottom surface of the mat member, that
is, the non-uniform mat member, is fabricated according
to a relatively simple fabrication method. Of course, the
non-uniform mat member can be fabricated according to
other methods.
[0064] Next, a description will be given of comparative
example samples, useful for understanding the inven-
tion, and effects obtained thereby.

(Comparative Example Sample Smp1)

[0065] First, 594 g of raw cotton bulk of alumina fiber,
36 g of organic binder such as latex, 4.8 g of inorganic
binder such as alumina sol, and 36 g of foaming agent
such as EMH204 manufactured by Sekisui Chemical Co.,
Ltd. and having an expansion temperature starting at
110°C to 120°C, each of which is on the market, were
mixed with water so that the fiber concentration within
the raw material liquid is 0.5 wt.%.
[0066] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0067] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample, Smp1,
having a size of 25 mm x 25 mm.
[0068] The inorganic fiber density of the mat member
(Smp1) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%. In addition, the amount
of the foaming agent with respect to the mat member was
6 wt.%.

(Comparative Example Sample Smp2)

[0069] First, 594 g of raw cotton bulk of alumina fiber,
36 g of organic binder such as latex, 4.8 g of inorganic
binder such as alumina sol, 36 g of foaming agent such
as EMH204 manufactured by Sekisui Chemical Co., Ltd.,
and 36 g of high-temperature blowing agent such as
blowing graphite SYZR802 supplied by Sanyo Trading

Co., Ltd., each of which is on the market, were mixed
with water so that the fiber concentration within the raw
material liquid is 0.5 wt.%.
[0070] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0071] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample Smp2
having a size of 25 mm x 25 mm.
[0072] The inorganic fiber density of the mat member
(Smp2) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%. In addition, the amount
of the foaming agent with respect to the mat member was
6 wt.%, and the amount of the high-temperature blowing
agent with respect to the mat member was 6 wt.%.

(Comparative Example Sample Smp3)

[0073] First, 594 g of raw cotton bulk of alumina fiber,
36 g of organic binder such as latex, 4.8 g of inorganic
binder such as alumina sol, 36 g of foaming agent such
as EMH204 manufactured by Sekisui Chemical Co., Ltd.,
and 36 g of high-temperature blowing agent, each of
which is on the market, were mixed with water so that
the fiber concentration within the raw material liquid is
0.5 wt.%. Two kinds of high-temperature blowing agents,
namely, blowing graphite SYZR801 and blowing graphite
SYZR802 both supplied by Sanyo Trading Co., Ltd., of
the same amount of 18 g, were used.
[0074] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0075] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample, Smp3,
having a size of 25 mm x 25 mm.
[0076] The inorganic fiber density of the mat member
(Smp3) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%. In addition, the amount
of the foaming agent with respect to the mat member was
6 wt.%, and the total amount of the high-temperature
blowing agents with respect to the mat member was 6
wt.%.

(Comparative Example Sample Smp4)

[0077] First, 594 g of raw cotton bulk of alumina fiber,
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36 g of organic binder such as latex, 4.8 g of inorganic
binder such as alumina sol, 36 g of foaming agent such
as EMH204 manufactured by Sekisui Chemical Co., Ltd.,
and 36 g of high-temperature blowing agent, each of
which is on the market, were mixed with water so that
the fiber concentration within the raw material liquid is
0.5 wt.%. Three kinds of high-temperature blowing
agents, namely, blowing graphite SYZR801, blowing
graphite SYZR802 and blowing graphite SYZR803 each
supplied by Sanyo Trading Co., Ltd., of the same amount
of 12 g, were used.
[0078] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0079] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample, Smp4,
having a size of 25 mm x 25 mm.
[0080] The inorganic fiber density of the mat member
(Smp4) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%. In addition, the amount
of the foaming agent with respect to the mat member was
6 wt.%, and the total amount of the high-temperature
blowing agents with respect to the mat member was 6
wt.%.

(Comparative Example Sample Smp5)

[0081] First, 594 g of raw cotton bulk of alumina fiber,
36 g of organic binder such as latex, and 4.8 g of inorganic
binder such as alumina sol, each of which is on the mar-
ket, were mixed with water so that the fiber concentration
within the raw material liquid is 0.5 wt.%.
[0082] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0083] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample, Smp5
having a size of 25 mm x 25 mm.
[0084] The inorganic fiber density of the mat member
(Smp2) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%.

(Comparative Example Sample Smp6)

[0085] First, 594 g of raw cotton bulk of alumina fiber,
36 g of organic binder such as latex, 4.8 g of inorganic

binder such as alumina sol, and 36 g of high-temperature
blowing agent such as blowing graphite SYZR803 sup-
plied by Sanyo Trading Co., Ltd., each of which is on the
market, were mixed with water so that the fiber concen-
tration within the raw material liquid is 0.5 wt.%.
[0086] Then, the raw material liquid was agitated for
60 seconds in an agitator.
[0087] Next, the raw material liquid was supplied to a
mold having a size of 930 mm x 515 mm x 400 mm, and
the moisture was removed via meshes provided at the
bottom of the mold in order to obtain a wet sheet of alu-
mina fiber. After compressing the wet sheet by a prelim-
inary compression, the wet sheet was subjected to a
press-dry process at 120°C for 30 minutes, to thereby
obtain a mat member having a thickness of 6.5 mm. Fur-
thermore, the mat member was cut into a sample, Smp6,
having a size of 25 mm x 25 mm.
[0088] The inorganic fiber density of the mat member
(Smp2) was 0.19 g/cm3, and the organic binder content
of the mat member was 6 wt.%. In addition, the amount
of the high-temperature blowing agent with respect to the
mat member was 6 wt.%.
[0089] In order to obtain the holding force of each of
the comparative example samples Smp1 through Smp6,
the contact pressure was measured at various temper-
atures. The contact pressure was measured in the fol-
lowing manner. FIG. 5 is a diagram generally illustrating
a contact pressure measuring apparatus which was used
for the measurements.
[0090] In FIG. 5, a contact pressure measuring appa-
ratus 500 includes a lower base 510 and an upper base
520 which is arranged above the lower base 510. The
upper and lower bases 520 and 510 have the same shape
and dimensions, and are aligned in the vertical direction.
Each of the upper and lower bases 520 and 510 has a
built-in heater (not shown), and the upper and lower bas-
es 520 and 510 can be heated to a predetermined tem-
perature.
[0091] A lower surface of the lower base 510 is con-
nected to a support 530 which is fixed and is immovable.
For this reason, the lower base 510 is fixed. On the other
hand, an upper surface of the upper base 520 is con-
nected to a support 540 which is movable in the vertical
direction. Hence, the upper base 520 is movable in the
vertical direction, that is, movable up and down. In addi-
tion, the upper base 520 functions as a load cell, and in
a state in which the upper base 520 pushes against the
lower base 510, it is possible to measure the load applied
on a lower surface of the upper base 520.
[0092] First, in the contact pressure measuring appa-
ratus 500 having the structure described above, a sample
550 having a size of 25 mm x 25 mm and corresponding
to each of the comparative example samples Smp1
through Smp6 was set on an upper surface of the lower
base 510. Then, the support 540 was lowered to lower
the upper base 520. The lower base 520 was lowered
until an apparent density GBD of the sample 550 be-
comes 35 g/cm3. The apparent density GBD is an index
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obtained from [(the mass of the sample 550)/{the area
(25 mm x 25 mm) of the sample 550}/(thickness of the
sample 550)].
[0093] Next, the heaters within the upper and lower
bases 520 and 510 were heated so that the sample 550
reaches a predetermined measuring temperature. In this
example, the predetermined measuring temperatures
were set to 150°C and 200°C.
[0094] Thereafter, the load for each sample 550 meas-
ured at the predetermined measuring temperatures were
regarded as the contact pressure (kPa) of the sample
550.
[0095] According to the contact pressures measured
(or tested) in this manner, it is possible to predict the
holding force of the holding seal member at each of the
predetermined measuring temperatures for the case
where the mat member is used as the holding seal mem-
ber.
[0096] The results of the measurements (or tests) are
illustrated in FIGS. 6 and 7. FIG. 6 is a graph illustrating
the contact pressure of each sample 550 at the different
measuring temperatures, and FIG. 7 is a table illustrating
the contact pressure of each sample 550 at the different
measuring temperatures.
[0097] It was confirmed from the results of the meas-
urements that the contact pressure for the comparative
example samples Smp1 through Smp4 is higher than
that for the comparative example samples Smp5 and
Smp6.
[0098] Mat members in accordance with embodiments
of the present invention are suited for use as a holding
seal member of an exhaust gas processing apparatus
that is used in vehicles for each temperature.

Claims

1. A mat member (30), comprising an inorganic fiber
and an organic binder, characterized in that the
mat member further includes:

a material which expands at a temperature of
130°C to 200°C; and
a blowing agent which expands in a temperature
region exceeding 200°C.

2. The mat member as claimed in claim 1, character-
ized in that the mat member includes a plurality of
different kinds of materials which expand at the tem-
perature of 130°C to 200°C.

3. The mat member as claimed in claim 1 or claim 2,
characterized in that the material includes an or-
ganic material.

4. The mat member as claimed in any of claims 1 to 3,
characterized in that the material includes a core
formed by a hydrogencarbonate material and a shell

formed by a thermoplastic organic material.

5. The mat member as claimed in any of claims 1 to 4,
characterized in that the material includes at least
one of azodicarbonamide (ADCA), dinitrosopentam-
ethylenetetramine (DPT), p,p’-oxybisbenzenesulfo-
nylhydrazide (OBSH), and sodium hydrogencar-
bonate.

6. The mat member as claimed in any of claims 1 to 5,
characterized in that the mat member includes the
material in a range of 1 wt.% to 10 wt.% with respect
to the entire mat member.

7. The mat member as claimed in any of claims 1 to 6,
wherein the blowing agent expands in a temperature
region of 400°C to 500°C.

8. The mat member as claimed in any of claims 1 to 7,
characterized in that the inorganic fiber includes
alumina and silica.

9. The mat member as claimed in any of claims 1 to 8,
characterized in that:

the mat member has a first surface (82) and a
second surface (84) located on a side opposite
from the first surface; and
an amount of the material included at the first
surface is larger than that included at the second
surface.

10. An exhaust gas processing apparatus (10), compris-
ing:

an exhaust gas processing body (20) having an
inlet (2) and an outlet (4) for an exhaust gas;
a holding seal member (30) provided around at
least a portion of an outer peripheral surface of
the exhaust gas processing body, excluding the
inlet and the outlet; and
a tubular casing (12) configured to accommo-
date the exhaust gas processing body provided
with the holding seal member,
wherein the holding seal member is formed by
a mat member according to any one of claims 1
to 8.

11. An exhaust gas processing apparatus (10), compris-
ing:

an exhaust gas processing body (20) having an
inlet (2) and an outlet (4) for an exhaust gas;
a holding seal member (30) provided around at
least a portion of an outer peripheral surface of
the exhaust gas processing body, excluding the
inlet and the outlet; and
a tubular casing (12) configured to accommo-
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date the exhaust gas processing body provided
with the holding seal member,
wherein the holding seal member is formed by
a mat member according to claim 9, and the sec-
ond surface of the mat member contacts the ex-
haust gas processing body in at least the portion
of the outer peripheral surface of the exhaust
gas processing body excluding the inlet and the
outlet.

12. The exhaust gas processing apparatus as claimed
in claim 10 or claim 11, characterized in that the
exhaust gas processing body forms a catalyst carrier
or an exhaust gas filter.

Patentansprüche

1. Mattenelement (30) mit einer anorganischen Faser
und einem organischen Bindemittel, dadurch ge-
kennzeichnet, dass das Mattenelement ferner auf-
weist:

ein Material, das bei einer Temperatur von
130°C bis 200°C expandiert; und
ein Treibmittel, das in einem Temperaturbe-
reich, der 200°C überschreitet, expandiert.

2. Mattenelement nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Mattenelement eine Mehrzahl
von unterschiedlichen Sorten von Materialen auf-
weist, die bei der Temperatur von 130°C bis 200°C
expandieren.

3. Mattenelement nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass das Material ein organi-
sches Material aufweist.

4. Mattenelement nach einem der Ansprüche 1 bis 3
dadurch gekennzeichnet, dass das Material einen
Kern aufweist, der aus Hydrogencarbonatmaterial
ausgebildet ist, und eine Schale aufweist, die aus
einem thermoplastischen organischen Material aus-
gebildet ist.

5. Mattenelement nach einem der Ansprüche 1 bis 4,
dadurch gekennzeichnet, dass das Material zu-
mindest eines aufweist aus: Azodicarbonamid (AD-
CA), Dinitrosopentamethylenetetramin (DPT), p,p’-
Oxybisbenzensulfonylhydrazid (OBSH), and Natri-
umhydrogencarbonat.

6. Mattenelement nach einem der Ansprüche 1 bis 5,
dadurch gekennzeichnet, dass das Mattenele-
ment das Material in einem Bereich von 1 Gew.-%
bis 10 Gew.-% in Bezug auf das gesamte Mattene-
lement aufweist.

7. Mattenelement nach einem der Ansprüche 1 bis 6,
bei dem das Treibmittel in einem Temperaturbereich
von 400°C bis 500°C expandiert.

8. Mattenelement nach einem der Ansprüche 1 bis 7,
dadurch gekennzeichnet, dass das anorganische
Element Aluminiumoxid und Siliziumdioxid aufweist.

9. Mattenelement nach einem der Ansprüche 1 bis 8,
dadurch gekennzeichnet, dass:

das Mattenelement eine erste Fläche (82) und
eine zweite Fläche (84) aufweist, die auf einer
zu der ersten Fläche entgegengesetzten Seite
angeordnet ist; und
eine Menge des bei der ersten Fläche enthalte-
nen Materials größer ist als die bei der zweiten
Fläche enthaltene.

10. Abgasverarbeitungsvorrichtung (10) mit:

einem Abgasverarbeitungskörper (20) mit ei-
nem Einlass (2) und einem Auslass (4) für ein
Abgas;
einem Haltedichtungselement (30), das um zu-
mindest einen Abschnitt einer Außenumfangs-
fläche des Abgasverarbeitungskörpers ohne
den Einlass und den Auslass vorgesehen ist;
und
einem rohrförmigen Gehäuse (12), das zum
Aufnehmen des mit dem Haltedichtungsele-
ment versehenen Abgasverarbeitungskörper
geeignet ist,
wobei das Haltedichtungselement durch ein
Mattenelement gemäß einem der Ansprüche 1
bis 8 ausgebildet ist.

11. Abgasverarbeitungsvorrichtung (10) mit:

einem Abgasverarbeitungskörper (20) mit ei-
nem Einlass (2) und einem Auslass (4) für ein
Abgas;
einem Haltedichtungselement (30), das um zu-
mindest einen Abschnitt einer Außenumfangs-
fläche des Abgasverarbeitungskörpers ohne
den Einlass und Auslass vorgesehen ist; und
einem rohrförmigen Gehäuse (12), das zum
Aufnehmen des mit dem Haltedichtungsele-
ment versehenen Abgasverarbeitungskörpers
geeignet ist,
wobei das Haltedichtungselement durch ein
Mattenelement nach Anspruch 9 ausgebildet ist,
und die zweite Fläche des Mattenelements mit
dem Abgasverarbeitungskörper bei zumindest
dem Abschnitt der Außenumfangsfläche des
Abgasverarbeitungskörpers ohne den Einlass
und den Auslass in Kontakt steht.
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12. Abgasverarbeitungsvorrichtung nach Anspruch 10
oder 11, dadurch gekennzeichnet, dass der Ab-
gasverarbeitungskörper einen Katalysatorträger
oder einen Abgasfilter ausbildet.

Revendications

1. Élément de mat (30), comprenant une fibre inorga-
nique et un liant organique, caractérisé en ce que
l’élément de mat comporte en outre :

un matériau qui se dilate à une température al-
lant de 130°C à 200°C ; et
un agent d’expansion qui se dilate dans une ré-
gion de température dépassant 200°C.

2. Élément de mat tel que revendiqué dans la revendi-
cation 1, caractérisé en ce que l’élément de mat
comporte une pluralité de différents types de maté-
riaux qui se dilatent à la température allant de 130°C
à 200°C.

3. Élément de mat tel que revendiqué dans la revendi-
cation 1 ou 2, caractérisé en ce que le matériau
comporte un matériau organique.

4. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 3, caractérisé en ce que le ma-
tériau comporte un noyau formé par un matériau à
base d’hydrogénocarbonate et une enveloppe for-
mée par un matériau organique thermoplastique.

5. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 4, caractérisé en ce que le ma-
tériau comporte au moins un élément parmi l’azodi-
carbonamide (ADCA), la dinitrosopentaméthylène-
tétramine (DPT), le p,p’-oxybisbenzènesulfonylhy-
drazide (OBSH), et l’hydrogénocarbonate de so-
dium.

6. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 5, caractérisé en ce que l’élé-
ment de mat comporte le matériau se trouvant dans
une plage allant de 1% en poids à 10% en poids par
rapport à l’ensemble de l’élément de mat.

7. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 6, dans lequel l’agent d’expansion
se dilate dans une région de température allant de
400°C à 500°C.

8. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 7, caractérisé en ce que la fibre
inorganique comporte de l’alumine et de la silice.

9. Élément de mat tel que revendiqué dans l’une des
revendications 1 à 8, caractérisé en ce que :

l’élément de mat a une première surface (82) et
une deuxième surface (84) située sur un côté
opposé à la première surface ; et
une quantité du matériau incluse au niveau de
la première surface est supérieure à celle inclu-
se au niveau de la deuxième surface.

10. Appareil de traitement de gaz d’échappement (10),
comprenant :

un corps de traitement de gaz d’échappement
(20) ayant une entrée (2) et une sortie (4) pour
un gaz d’échappement ;
un élément de joint d’étanchéité de maintien (30)
prévu autour d’au moins une partie d’une surfa-
ce périphérique externe du corps de traitement
de gaz d’échappement, à l’exclusion de l’entrée
et de la sortie ; et
un boîtier tubulaire (12) configuré pour recevoir
le corps de traitement de gaz d’échappement
muni de l’élément de joint d’étanchéité de main-
tien,
dans lequel l’élément de joint d’étanchéité de
maintien est formé par un élément de mat selon
l’une quelconque des revendications 1 à 8.

11. Appareil de traitement de gaz d’échappement (10),
comprenant :

un corps de traitement de gaz d’échappement
(20) ayant une entrée (2) et une sortie (4) pour
un gaz d’échappement ;
un élément de joint d’étanchéité de maintien (30)
prévu autour d’au moins une partie d’une surfa-
ce périphérique externe du corps de traitement
de gaz d’échappement, à l’exclusion de l’entrée
et de la sortie ; et
un boîtier tubulaire (12) configuré pour recevoir
le corps de traitement de gaz d’échappement
muni de l’élément de joint d’étanchéité de main-
tien,
dans lequel l’élément de joint d’étanchéité de
maintien est formé par un élément de mat selon
la revendication 9, et la deuxième surface de
l’élément de mat entre en contact avec le corps
de traitement de gaz d’échappement dans au
moins la partie de la surface périphérique exter-
ne du corps de traitement de gaz d’échappe-
ment à l’exclusion de l’entrée et de la sortie.

12. Appareil de traitement de gaz d’échappement tel que
revendiqué dans la revendication 10 ou 11, carac-
térisé en ce que le corps de traitement de gaz
d’échappement forme un support de catalyseur ou
un filtre de gaz d’échappement.
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