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(54) Method for assembling a catalytic converter

(57)  Method for assembling a catalytic converter,
the catalytic converter obtained according to the method
and the use of said catalytic converters in diesel engine
exhaust lines. The method comprises the following
steps:

* wrapping a mat around a catalyst monolith,

e stuffing said catalyst monolith together with the mat
into a tubular shell,

* mounting an end cone to each side of the tubular
shell,

* welding said end cones to the shell.

The catalyst monolith is positioned inside said shell
in such a way that the mat and the weldings of the end
cones to the tubular shell overlap and that the mat is
heated during welding to a temperature which causes
the mat to expand in the overlapping region.
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Description
Introduction

[0001] The present invention relates to a method for
assembling a catalytic converter, to the catalytic con-
verter obtained according to the method and to the use
of said catalytic converters in diesel engine exhaust
lines.

[0002] Itis known in the art relating to vehicle engine
exhaust catalytic converters for controlling exhaust
emissions to provide a housing including an insulated
tubular shell to which tapered end cone assemblies
comprising a flange are welded for connecting the con-
verter to associated exhaust pipes or components. A
catalyst monolith or catalytic element is assembled into
the tubular shell prior to installing and welding the end
cone assemblies onto each side of the shell. The tubular
shell may have a circular cross section or be of any suit-
able non-circular configuration.

[0003] During operation of the engine, the internal
combustion engine exhaust gases pass through the
converter, so that the converter is heated to high tem-
peratures. In order to reduce the heat radiation emanat-
ing from the shell of the catalytic converter, the metallic
or ceramic monolith is mounted within the tubular shell
by an intumescent (expanding) ceramic, heat-insulating
blanket called mat, which comprises refractory ceramic
fibers.

[0004] This mat assures basically three functions: it
seals the perimeter of the catalytic converter to prevent
exhaust gas bypass, it provides thermal insulation and
holds the catalyst monolith firmly in place within the tu-
bular shell.

[0005] To assure these functions properly, it is neces-
sary that the mat extends or swells up after it has been
introduced into the shell. This is achieved when the mat
has been heated for the first time above a critical tem-
perature depending on the mat, usually around 300°C.
[0006] However, in diesel engine applications, the
mat does not reach the required temperatures because
of the low temperatures of the diesel exhaust gases
(650°C) and does not extend or swell up to the required
volume. The catalyst monolith is not maintained proper-
ly inside the shell and will eventually be damaged be-
cause of the vibrations in the exhaust lines.

Object of the invention

[0007] The objectofthe presentinventionis to provide
a catalytic converter in which the catalyst monolith is
maintained in place more firmly.

General description of the invention

[0008] In order to overcome the abovementioned

problems, the present invention provides a method for
assembling a catalytic converter, comprising the follow-
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ing steps:
* wrapping a mat around a catalyst monolith,

» stuffing said catalyst monolith together with the mat
into a tubular shell,

¢ mounting an end cone to each side of the tubular
shell,

e welding said end cones to the shell,

wherein the catalyst monolith is positioned inside said
shell in such a way that the mat and the weldings of the
end cones to the tubular shell overlap so that the mat is
heated during welding to a temperature which causes
the mat to expand in the overlapping region.

[0009] During the welding of the end cones to the tu-
bular shell, the mat is heated to a sufficiently high tem-
perature (about 300°C) in the overlapping region so that
the mat is caused to swell to such an extend that the
catalyst monolith is maintained firmly in place. In other
words, the heat provided during welding will heat up the
part of the mat lying underneath the welding to such a
temperature that it expands. Basically, the catalyst mon-
olith is safely maintained inside the shell by to rings of
expanded mat, one at each side of the shell beneath the
weldings. These rings of expanded mat prevent the ex-
haust gas to bypass the catalyst monolith.

[0010] The life expectancy (durability) of the catalytic
converters is enhanced since the catalyst monolith is
held tight inside the tubular shell and is less subject to
deterioration through vibrations. Life expectancies of
more than 160.000 km can be expected.

[0011] The term "overlapping region" defines the part
of the mat, the end cones and the tubular shell that over-
lap in the finished catalytic converter.

[0012] Ina preferred embodiment, the overlapping re-
gion extends between 0.5 cm and 5 cm, preferably be-
tween 1 cm and 3 cm on each side of the shell.

[0013] According to a further embodiment, the inven-
tion comprises catalytic converters produced according
to the method described above, and also the use of such
catalytic converters in diesel engine exhaust lines.
[0014] If an improved heat insulation is required due
to the mounting of the catalytic converter at a critical lo-
cation, the tapered end cone piece can comprise a dou-
ble wall cone assembly with an outer cone and an inner
cone, said inner cone being arranged coaxially within
said outer cone. Furthermore an insulation material is
preferably arranged within a gap between said inner
cone and said outer cone of said tapered end piece. Al-
though this embodiment increases the production costs
due to the double cone assembly, it nevertheless pro-
vides unequalled heat insulation.
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Detailed description with respect to the figures

[0015] The present invention will be more apparent
from the following description of a not limiting embodi-
ment with reference to the attached drawings, wherein
Fig.1: shows an exploded view of a catalytic converter;
Fig. 1 shows an exploded view of a catalytic converter
10. It comprises a tubular shell 12 with a tapered end
cone 14 welded at each side of the tubular shell 12. The
tapered end cones comprise each a flange 16 for con-
necting the converter 10 to associated exhaust pipes or
components. An intumescent ceramic, heat-insulating
blanket a so called mat 18 is wrapped around a catalyst
monolith 20, which is then stuffed into the tubular shell
12 together with the mat 18. After the stuffing, the end
cones 14 are welded on each end of the tubular shell 12.
[0016] Inordertoreduce the heatradiation emanating
from the tubular shell 12 of the catalytic converter 10, to
seal the perimeter of the catalyst monolith 20 so as to
prevent exhaust gas bypass and to hold the catalyst
monolith 20 firmly in place within the tubular shell 12,
the catalyst monolith 20 is mounted within the tubular
shell by the mat 18.

[0017] The end cones 14 are designed in such a way
that the tubular shell 12 penetrates inside the end cones
14 and that the tubular shell 12 and the end cones 14
overlap in an overlapping region. The mat 18 and the
catalyst monolith 20 are positioned inside the tubular
shell in such a way that the mat 18 is in the overlapping
region. During the welding of the end cones 14 to the
tubular shell 12, the mat 18 is heated to a sufficiently
high temperature (about 300°C) for a sufficient time in
the overlapping region so that the matis caused to swell.
[0018] The measurements done on more than a hun-
dred parts show that the force necessary to extract the
catalytic monolith form its shell after manufacture im-
proved from 2000-3500 N in the conventional method
to 4000 to 10000 N with catalytic converters produced
according to the method of the invention.

[0019] It is to be noted that the extraction forces re-
main at a very high level even after the catalytic convert-
er manufactured according to the invention has been
subjected to vibrations of about 40g for 40 hours where-
as the extraction forces of state of the art catalytic con-
verts decreased significantly.

[0020] Inthese tests, a matavailable form MINNESO-
TA MINING AND MANUFACTURING COMPANY also
known as 3M under the tradename INTERAM 100 Se-
ries 10 was used.

Reference signs
[0021]
10  catalytic converter

12 tubular shell
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14 end cones
16  flange
18 mat

20  catalyst monolith

Claims

1. Method for assembling a catalytic converter, com-
prising the following steps:

* wrapping a mat around a catalyst monolith,

» stuffing said catalyst monolith together with the
mat into a tubular shell,

* mounting an end cone to each side of the tubu-
lar shell,

e welding said end cones to the shell,

wherein the catalyst monolith is positioned inside
said shell in such a way that the mat and the weld-
ings of the end cones to the tubular shell overlap so
that the mat is heated during welding to a temper-
ature which causes the mat to expand in the over-
lapping region.

2. Method according to claim 1, wherein said overlap-
ping region is comprised between 0.5 cm and 5 cm,
preferably between 1 cm and 3 cm.

3. Catalytic converter obtained according to the meth-
od of any one of claims 1 to 2.

4. Catalytic converter obtained according to claim 3,
wherein said tapered end piece comprises a double
wall end cone assembly with an outer end cone and
an inner end cone, said inner end cone being ar-
ranged coaxially within said end outer cone.

5. Catalytic converter according to claim 4, comprising
an insulation material arranged within a gap be-
tween said inner cone and said outer cone of said
tapered end piece.

6. Use of the catalytic converter according to any one
of claims 3 to 5 in diesel engine exhaust lines.
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