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(57) Abregée/Abstract:

Filter or catalyst body A filter or catalyst body for removing harmful constituents from the waste gases of an internal combustion
engine, especially a diesel engine, Is provided with at least one fabric layer of metal wires or metal fibres. Sintering material In
the form of powder, granules, fibre fragments or chips Is introduced into the meshes and Is sintered on to the wires or fibres. The
woven fabric is In the form of a twilled wire fabric (1), sintering material (4) being introduced into the meshes (5) thereof and
being sintered together with the wires or fibres (2, 3).
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ABSTRACT

Filter or catalyst body

o

A filter or catalyst body for removing harmful constituents

from the waste gases of an internal combustion engine,
especially a diesel engine, 1is provided with at least one
fabric layer of metal wires or metal fibres. = Sintering
material in the form of powder, granules, fibre fragments or
chips is introduced into the meshes and is sintered on to the
wires or fibres. The woven fabric is in the form of a twilled
wire fabric (1), sintering material (4) being introduced into
the meshes (5) thereof and being sintered together withi the
wires or fibres (2, 3).
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AN INTERNAL COMBUSTION ENGINE FILTER
OR CATALYST BODY

The invention relates to a filter or catalyst body for
removing harmful constituents from the waste gases of

an internal combustion engine, especially a diesel

engine, comprising at least one fabric layer of metal
wires or metal fibres, sintering material 1n the form
of powder, granules, fibre fragments or chips being

introduced into the meshes and being sintered on to the

wires or fibres.

A filter or catalyst body of this kind 1is described,
e.g. in DE-A 39 08 581.

In this case, a multilayver woven or knitted fabric 1is
used as the base material, wires or fibres being placed

flat on top of one another 1n several layers.

One main sphere of application of a body of this kind
is internal combustion engines 1in motor vehicles,
ecologically harmful and/or noxious constituents such
as soot, carbon monoxide, hydrocarbons and nitrogen

oxides being removed from the waste gas flow.
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However, the economical and practical application of filter or
catalyst bodies of this kind has not been possible hitherto as

a result of the problems encountered in this sphere.

One disadvantage, e.g. 1s the fact that filter or catalyst
bodies are in themselves relatively inhomogeneous, this being
particularly true of an irregularly formed Kknitted fabric.
similarly, the transmission of heat to the body and the thermal
conductivity therein is limited. Therefore, the heat cannot
always be dissipated 1in a uniform manner, and there is a risk
of local overheating, so that uniform soot combustion cannot e
guaranteed. A further problem with the Xknown filter bodies
consists in that they have limited mechanical stability. This
would lead to problems when used in the waste gas flow of an
internal combustion engine as a result of the rough loading
occurring in this connection, especially high temperatures and
pressure pulsations, so that filter or catalyst bodies of the
type described hereinbefore cénnot yet be used economically for
this sphere of application.

Therefore, the object of this invention is to improve a filter
or catalyst body of the type described at the outset in such a

manner that it is more suitable for the removal of harmful
constituents from the waste gases of an internal combustion

engine, and in particular displays improved heat distribution
and thermal conductivity.

This problem is solved according to the invention in that the
woven fabric is in the form of a twilled wire fabric, sintering
material being introduced -into the meshes thereof '‘and being

sintered together with the wires or fibres.



It has been found in a surprising manner that a twilled wire
fabric 1s particularly suitable for the sphere of application
provided. ITn a twill weave, the lifting of the warp in the
weft body or the lowering of the warp in the warp body in the
repeat of the weave only come into contact in a diagonal. The
wires or fibres of the twilled wire fabric are arranged more
regularly in the woven fabric and the meshes are very uniform
and relatively large. This means that the sintering material
can be introduced without difficulty into the individual
meshes, giving a substantially homogeneous woven fabric after
sintering, so that improved heat transmission to the woven
fabric and more uniform thermal conductivity and heat
distribution in the woven fabric is achieved. This 1is
particularly advantageous for the application provided 1in the
waste gas flow of an internal combustion engine, where high
temperature differences or high temperature deviations appear.
Therefore, the woven fabric should be heated as raplidly and as
uniformly as possibie, especially in cold-start operation, so
that it can become effective as a filter or catalyst body as
rapidly as possible. Overheating in full~-load operation should
simultaneously be avoided. This means that rapid and uniform
heat distribution or dissipation must be provided for. This is
obtained surprisingly well by the woven fabric according to the
inventicn.

A further advantage of the twilled wire fabric consists in the
fact that it is lightweight and in the fact that it is possible
to use relatively thick wires with relatively small mesh
widths.

Ccompared to a normal woven fabric, the sintering process, 1n
which the sintering material introduced and the wires are
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joined together at the contact or intersection points, results
in significantly improved heat distribution over the contact
points in the interior of tThe woven fabric. The stability
thereof is also significantly improved at the same time.

The twilled wire fabric moreover provides a spatial structure

in which the sintering material can be embedded in an improved
nanner. At the same time, the woven fabric thus becones

stiffer and retains its stiffness even at high temperatures.

After the sintering process, the filter or catalyst body can be
made without difficulty into the desired final shape, this

being adapted to the installation and space reguirements.

Tt has been found in practice that a 4-shaft or 5-shaft twilled
wire fabric is most suitable as the starting material. This is
particularly true in the case of a 5-shaft twilled wire fabric,
only every fifth wire beilng pound into the warp and weft. As a
rule, a wire fabric of this kind 1s woven as an oblong mesh
fabric, for the application provided, the wire thickness
advantageously being selected to have the same diameter in the
warp and weft directions.

It has been found in practice that a ratio of mesh width to

wire diameter of the order of approximately 1:1 1s very
suitable. A woven fabric of this kind gives high uniformity

with respect to temperature distribution and heat dissipation,
with simultaneous very rapid heating for cold-start operation.

Values in the region of 0.15 = 0.30 mm, preferably 0.20 mm,
have been found to be the most suitable mesh widths or
diameters.



A very advantageous developnment of the invention consists in
that the wires oI fibreé of the woven fabric are slightly
curved in such a manner that the thickness of tThe woven fabric
is approximately 2.5 times the diameter of the wires or fibres
of the woven fabric.

This design gives an even better spatial structure for a layer
and even more sintering material can be introduced.

steel wire containing approximately 20 % of nickel and 25 % of
chromium has proven to be a very suitable material for the

wires.

In an advantageous dJdevelopment of the invention, the wires or
fibres of the woven fabric can be further provided with
catalytically active coating material. Thus, a catalytic

material can be applied, e.g. at the feed end to the woven
fabric or its wires or fibres, so that, when using the woven
fabric as a soot filter, the ignition temperature for soot
combustion 1s reduced. To this end, e.g. iron, manganese,

molybdenum, vanadium pentaoxide and the like can be used as the
catalytic material.

If it is desired to remove further harmful constituents from
the waste gas, e.g. carbon monoxide, nitrogen oxides or
hydrocarbons, the woven fabric can advantageously be provided
at the delivery end with a corresponding catalyst, e.d.
rhodium, platinum, palladium or the like.

According to the invention, -the filter or catalyst body can be
designed to be single-~ oOr mnulti-layered. In the case of a
multi-layered design, several woven fabrics into the meshes of



NG
e
O
S S
Caad
o

{

which sintering material has Dbeen introduced are generally
joined together 1in a common sintering process.

A further advantageous and non-obvious development of the

invention may consist in that the woven fabric is designed with
2 smooth surface on one side and a rough surface on the other

side.

In an advantageous arrangement, the woven fabric can be
arranged in such a manner that the rough surface is arranged at
the feed end. This results in a large surface for separating
or converting the harmful constituents, e.g. soot, while a low
counterpressure is produced Dby the smooth delivery end. The

power losses of the internal combustion engine can be Kkept

lower 1n this manner.

another advantage of the design with one smooth and one rough
surface also consists 1n that, i1f desired, this can be
controlled in different ways with a multi~layered'design of the
filter or catalyst body by a corresponding combination of the

filter or catalyst properties.

In this manner, a roughing filter can be provided, e.g. by the
use of a woven fabric having a rough exterior.

In a process for the production of the filter or catalyst body
according to the invention, 1t may be provided that the
sintering material is introduced into the meshes of ‘a twilled
wire fabric via a binder, after which the wires or fibres and

the material are sintered together.
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In an advantageous method according to the inventlion, a binder
is used in order to introduce the sintering material into the
meshes with as uniform a distribution as possible. The binder
can act as a filler in which the sintering material 1s
distributed as uniformly as possible. The binder can then be
spread, rolled or applied uniformly in an immersion process

into the meshes of the woven fabric together with the material
distributed therein. The sintering material can also be

applied to the top and bottom of the wires or fibres 1in order

+to increase the heat transfer.

It should simply be noted in this connection that a binder

which evaporates or vaporises in the subsequent sintering
process without leaving a residue 1s used.

Tnstead of a woven fabric with twill weave, if desired, it 1is
also possible to use a woven fabric with a satln weave, even
fewer contact points being'present prior to the sintering
process. A satin weave is a special form of a twill weave.

One embodiment of the invention will now be described with
reference to the accompanying diagrammatic drawings, in which:

Fig. 1 is a top view of the woven fabric according to the
invention;

Fig. 2 1is a cross section through the woven fabric according
to claim 1, and

Fig. 3 1is a longitudinal .section through the woven fabric
according to Fig. 1.
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The woven fabric is a 5-shaft twilled wire fabric 1 and
consists of a plurality of warp wires 2 and weft wires 3. AS
is clear, every fifth wire is bound into the warp and weft. As
is also clear, the mesh width is at least approximately equal
to the diameter of each wire. Instead of wires, it 1is also
possible to use fibres, according to the thickness and

definition thereof.

Steel consisting of 20 % of nickel and 25 % of chromium, the
remainder being iron and traces of manganese and molybdenun,

can be used as a material for the wires, as 1s Kknown, e.g. as
material 1 4841l.

High-temperature resistant sintering material 4 in powder or
granular form and distributed in a binder is introduced 1into
the woven fabric 1. This mass is spread, e.g. by means of a
spatula into the meshes 5 of the woven fabric 1. Metals,
ceramic materials, plastics or mixtures thereof can be used as
the sintering material. However, in general, steel and steel
alloys are preferably used as the sintering material. In order
to produce catalytic properties, materials, e.g. steel alloys
having catalytic properties, are generally used or added, e.dq.
platinum, rhodium, vanadium or the like. The sintering
material can of course also be applied to the top and bottom of

the wires 2 and 3 instead of only between the meshes 5.

It is clear from Figures 2 and 3 that the wires 2 and 3 are
slightly curved, so that the woven fabric 1 has a thickness 1n
excess of double the diameter of the warp and weft wires lying
on top of one another. This curvature is only shown to a

1imited extent in the drawings, although in practice 1t can
amount to half a diameter, giving a total thickness of the



woven fabric 1 of 2.5.

The woven fabric 1 is designed in such a manner that the weave

has a smooth surface on one side and a rough surface on the
other.
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The embodiments of the invention 1n which an exclusive

property or privilege 1is claimed are defined as

follows:

1. Filter or catalyst body for removing harmtul

constituents from the waste gases of an 1internal
combustion engine comprising at least one fabric layer
of metal wires or metal fibres, sintering material 1in
the form of powder, granules, fibre fragments or chips
being introduced into the meshes and being sintered on
to the wires or fibres, characterised 1n that the
woven fabric is in the form of a twilled wire fabric
(1), sintering material (4) being introduced into the
meshes (5) thereof and being sintered together with

the wires of fibres (2,3).

2. Filter of catalyst body according to claim 1,

characterized 1n that the internal combustion engine

is a diesel engine.

3. Filter or catalyst body according to claim 1 or
2.  characterised in that the wire fabric 1s a 4-shaft

or 5-ghaft twilled wire fabric.

4. Filter or catalyst body accorxrding to claim 1 or
claim 2, characterised in that the sintering material
consists of ceramics, plastics, metal, a steel alloy

oY mixtures thereof.

5. Filter or catalyst body according to claim 4,

characterised in that the sintering material consists

of steel.
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6 . Filter or catalyst body according to anyone of
claims 1 to 5, characterised 1in that the wires or
fibres (2, 3) have the same diameter 1in the warp and

weft directions.

7 . Filter or catalyst body according to anyone ot
claims 1 to 6, characterised in that the ratio between

the mesh width and the wire diameter 1s equal to at

least approximately 1:1.

8 . Filter or catalyst body according to claim 7,
characterised 1in that the mesh width or the wire

diameter 1s between 0.15 and 0.30 mm.

9. Filter or catalyst body according to claim 8,

characterised 1in that the mesh width or the wire

diameter 1s 0.20 mm.

10. Filter or catalyst body according to any one of

claims 1 to 9, characterised 1in that the wires or

fibres (2, 3) of the woven fabric (1) are slightly
curved 1in such a manner that the thickness of the
woven fabric is approximately 2,5 times the diameter

of the wires or fibres (2, 3) of the woven fabric.

11. Filter or catalyst body according to one ot

claims 1 to 10, characterised 1in that steel wires

P

containing approximately 20% of nickel and 25% of

chromium are provided as the wires (2, 3) for the

woven fabric (1) .

12, Filter or catalyst body according to one of

claims 1 to 11, characterised 1n that the woven fabric
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(1) is designed with a smooth surface on one side and

a rough surface on the other side.

13. Filter or catalyst body according to one of
claims 1 to 12, characterised in that several layers
of woven fabric (1) are joined together to form one

body .

14 . Filter or catalyst body according to claim 12
and c¢laim 13, characterised 1n that a first laver

having a rough surface as 1its exterior 1s provided as

a roughing filter.

15. Filter or catalyst body according to one of

claims 1 to 14, characterised 1n that the woven fabric
(1) 1s coated at the feed end with catalysts lowering

the ignition temperature of products to be burned.

16. Filter or catalyst body according to claim 15,
characterised 1in that the product to be burned 1is

sSOOotC .

17. Filter or catalyst body according to one of
claims 1 to 15, characterised 1n that the woven fabric
(1) 1is provided at the delivery end with a catalytic
coating for removing carbon monoxide, carbon dioxide,

harmful hydrocarbons and/or nitrogen oxide.

18. Process for producing a filter or catalyst body
for removing harmful constituents from the waste gases
of an internal combustion engine, comprising at least
one fabric 1layer of metal wires or metal fibres,
sintering material 1in the form of powder, granules,

fibre fragments or chips being i1introduced 1into the
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meshes and then being sintered together with the wires

or fibres according to one of c¢laims 1 to 17,

characterised in that the sintering material (4) 1s
introduced into the meshes (5) of a woven fabric in

the form of a twilled wire fabric via a binder, after

which the wires of fibres (2, 3) and the material (4)

are sintered together.

19. Process according to claim 18,

for producing a

filter or catalyst body for removing harmful

constituents from the waste gases of a diesel engine.

AT ORI, o A N Ao a1

e beem A e el et 23 o CRUARAM AL SN 1y oY



111 2064368

SHW 2418






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - abstract drawing

