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A textile fabric for use as a gas burner membrane

Field of the inventior.
The inventicn relates to a textile fabric comprising consaolidatad
machined matat fiber bundles, and a gas burnar membrane, making use

of such a fabric,

Background of the invention.

From FR2663176, a varn bound with a spiralwound synthetic filament is

lenown.

From WOBT7/04152, a method is known to provide machined metal
fibers. These machined metal fibars are consolidated tc a consolidated
metal fiber bundle and used ta provide a texlile fabric, e.g. by knitting.

The fabric is then to be used as a gas burmer mambrane.

Summary of the invention.

It is an object of the inventian to provide a yarn, camprising such
machined metal fiber bundles. Each bundle is consclidated by wrapping
a ralatively fine spun or filament yarn around a bundle of machinad meatal
fibers. This fine spun ar filament yarn is hereafter referred to by "binding
agent”. The yarns as subjzct of the invention further comprise pelymer or
natural fibers, substantially surrounding the consclidated machingd metal
fiber bundles. Passibly, the yarn further comprises ceramic fiers or

ceramic fiber yarrts or bundles,

It is an object of the invention to provide & texdile fabric corprising such
yarng. The term textile fabric refers to & fabric, provided by any known
textile transformation process, €.0. weaving, warp and weft knitting.

Braiding, Knetting or witing,

JP 2004-504501 A 2004.2.12
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Further it is an object of the invention ta provide a method for
manufacturing a gas bumer membrane, comprising a textile fabric as

subject of the invention.

The term “machined metal fibers * is 16 be understood as fibers, oblained
by a cutting operation such as metallic wool (.. sleel wool} ar fibers

abtaired by the process of appficant as described in W097/04152.

A gas burner membrane comprising consolidated machined metal fiber
bundles is known frorm WOS7/04152 from the applicant. However, it was
faund that best gas burner membranes are obtained by fransfarring fine
consolidated machined metal fiber bundles to textile fabrics in such a
way that various fine consolidated machined metal fiber bundles follow
the same route in the texlile fabric, running essentially parallet to each
ather. These various fine consolidated machined metal fiber bundles act

30 to say as "twin bundles”.

These fine cansoligated machined metal fiber bundles however have
several disadvantages. The finer they are. the easier they brake under
mechanical foad. This means that low transformation speeds are to be
used during weaving, braiding or knitting. In case the bundies have to be
transformed individually, e.g. whan they hava ta be inserted in weft
diraction one by ong, the weaving speed is to be very low and it takes

several picks to insert only one set bundles in weft direction

Further, the finer the bundles, the larger the risk on consolidated
machined metal fiber bundles being broken due to local weaknesses of
the bundle, too large fiber toss or too much fibers being pulled oul
partizlly due to the contact of the bundie surface wilh machine elements
These outstanding fibers may also cause problems during further

transformation, since they tend to hiook to each ather.
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WWhen ceramic fibers are Used to provide textile fabrics, it ts known that
transfarming ceramic fibers or ceramic fiber yams or bundles into &
textile fabric, has several problems. Ceramic fibers tend to break very
easily during textile operations such as e.g. weaving or knitling. This
leads 1o relatively "hairy” fabrics with a 1ot of ceramic fibers, being broken
and pointing away from the fabric surface. Similar as for metal fibers, the
transformation speed is to be reduced drastically when using ceramic

fiber yarns or ceramic fibars,

To avoid above mentioned problems, and fo increase the productivity of
the textile transfonmation, a yarn as subject of the invention comprise
ane or more consolidated machined metal fiber bundles. Thase
consclidated machined metal fiber bundles usually have metrical number
{hereaffer abbreviated as Nm) betwaen 0.5 and 5, more preferably
hatween 0.5 and 5.5. The equivalent diameter of the metal fibers are
usually between 10 and 150 pm, but preferably between 25 and 50um,
2.g. 25um, 30um or 35um. The metal fibers can be copper, brass,
titanium, aluminum, varicus types of stainless steel, nickel alloys and
other specific types of steel containing, for example, chromium,
alurmirum and/or nickel and 0.05 to 0.3% by weight of yttrium, cerium,
lanthanum, hafrium or titanium. The lalter steels ars very resistant to
high temperaturaes and can therefor be used e.g. 2s bumer membranes

as described below.

Gne or mare of these consolidated machined metal fiber bundles may be
substantially surrounded by polymer fibers, such as polyamide fibers
{PA), polyester fibers {PES), pelyethylens fibers (PE), polyprepylene
fibers (PP}, acrylic fibers such as polyacrylonitril fibers (PAN),
polyvynilalcohal fibers (PVA), fibers based on cellulose of natural (ibers
such as e.q. catton or wool. Preferably. the weight of polymer or natural
fibers in 1he yarn as subject of 1he invention iz more than 20% by weight

of the yarn, mast preferably even more than 30%, or even more than
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40%. The surtace of the yam will substantially be provided by the
polymer or natural fibers, At least 50%. but usually more than 75% of the
yarn surface will be provided by polymer of natural fibers, Most
preferably, mare than 90% of the surface of the yam is covered by

polymer or natura fibers.

This can be done e.g. by applying the tachnigua of core spinning. The
palymer or nafural fibers are spun around a cors, which consists of the

consclidated machined metal finer bundles.

Anather method to provide a yarn as subject of the invention is to braig
vanous polymer or natural varns round a core of consolidated machined

metal fiber bundles.

Substantialty surrounding one or mare consolidated machined metal
fiber bundles is preferably dene by suppiying these bundles, enveloped
by one or more polymer of natural fiber slivers o & wrap-spinning
device, A fina polymer or natural yarn is wrapped around the

cansoligated bundies and the slivers logether.

The additional polvmer or natural ficers offer to the conselidated
machined metal fiber bundles mere strength, so higher speed during
weaving or knitling can be applied. Furiher, since 1he palymer of natural
fiber layer, present at the outer surface of the yarn does not open during
bending, metal fibers are prevented from being pulled out of the
consolidated machined metal fiber bundles. Less to ne metal fibers
sticking out will be present, so less fiber lbss and less problems during

pracessing will be caused.

In case the polymer or natural fibers and binding agent is o be removed
after the textile transtormation pracass, &.g. weaving or knitting, the

fibers can be remaved easily and depending on their nature by burning,
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washing, dissolvirg or any other appropriate means. No polymer ar
natural material will be ‘trapped” by the metal fibers, since no palymer or
natural material is present inside the censclidated machined metal fiber

bundies.

KMoreaver, in case several bundles have to be transformed in the same
way at the same time, 2.9. whan 2 or mare consolidated machined metal
fiber bundles have to be inseried as a multiple weft. only one yarn,
comprising the required consolidated machined metal fiber bundies, is to

be inserted or used. This causes an improvement of the process outpul

Alternatively, yarns comprising consaolidated machined metal fiber
bundies and polymer or natural fibers may comprise also ceramic fibers.
or ceramic fiber yarns. Il was found that gas burner membranes,
comprising metal fibers and ceramic fibers on its burner surface are
maore resistant to higher temperatures as compared to 100% metal fiber
gas burner membranes. At the same lime, they aie more resistant to
mechanical damage as compared to 100% ceramic fiber gas burner
merbranes, Preferably, the consolidated machined metal fiber bundles
are firat covered partially or fully with ceramic fibers, e.g. by wrap
spinning of ceramic fiber yarns around the consoclidated machined metal
fiber bundle or bundies. Polymer or natural fipers are than added ta this
combination as described above. Alternalively, one or mare consolidated
machined metal fiber bundles and one or more ceramic fiser yams are
surrounded simultangously wilh polymer of natural fibers by means as
described above.

Bifferent types of ceramic fibers may be used to provide the yvarms
present in the textile fabric for 2 gas burner membraneg as subject of the
invention. Ceramic fibers may e.g. be AlLQ,- based fibers, further
comprising Si0, NEXTELE-fibers are such fibers which may be used

Zeramic fibers based on A0, may ke used, e.g. fibers comprising 62 %
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by weight AL,0, , 24 % by weight $I0,and 18% byweight B0,
Preferabiy however, Si0,-based fibars are used, such as QUARTZEL®:
fibers from Quiartz & Silice, which comprises more than 95.99% &0,

When ceramic fibers are used, next lo consclidated machined melal fiper
bundles, the weight percentage of the surrounding naturat or pelymer
material is preferably more than 20%. However, it was found that less
polymer or naturat fibers may be used 1© oblain good results,

A textile fabric can be provided by using yarns comprising consalidated
rachined metal fiber bundles, polymer or naitural fibers and possibly
ceramic fibers during e.g. a2 weaving or knitting process. The mechanical
actions, applied to the yarn will not cause metal or ceramic fiber loss,
since ne metal fibers or possibly ceramic fibers are pulled out of the yarn
surface due fo contact with the textile machinery on which it js
transformed, The metal fibers in the consalidated machined metal fiber
bundles will essentialty keap thair erientation when being transtormad
into the fabric. This resulls in less fibers sticking out of the textile fabric
surface in case the polymer or natural fibers and binding agent is
removed. Also during the transtormation pracess, metal or possibly
ceramic fibers will not be prasent on the yams' surface. so they will not
cause any problems such as hooking on to melal fibers of adjacent
yarns in the fabric or breaking of ceramic fiters resulling in fibers

painting out of the fabric,

Additional advantages are met when a woven or knitted fabric with 2
relatively open structure is to be obtained. A yarn as subject of the
invention is chosen to be transformed into a woven fabric and apglied in
warp and weft direction, or is used for warp or weft knitting processes.
After the transformation aperation, the polymer or natural fihers and the
binding agent may be removed in appropriate ways, leaving only the

metal and possibly ceramic fibers forming @ woven or knilted slructure.

JP 2004-504501 A 2004.2.12



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 179759

10

5

an

(19)

PCT/EPO1/04197

Depending on the weaving or knitting structure, the density in warp
and/or weft direction and the valume of polymer or natural fiber used, a
textile fabric with specific openings between the adiacent yarns is
obteined. If necessary, additional palymer or patural yarns, not
comprising consolidated machined metal fiber bundles may replace
partally the yarns as subject of the invantion. This ta provide an even
mare open metai and possibly ceramic fiber siructure when the polymer

or natural fibers are removed.

A person skilled in the art understands that if is much gasier to provide a
relatively dens woven or knitted structure than an open structure.
According to the invention, praducing a relatively dens woven ar knitted
fabric comprising & yarn as subject of the invantion, and remaving the
polymer or natural fibers af the fabric to obtain a relatively open woven or
knitted fabric out of metal and possibly ceramic fibers facilitates to a
large exlend the production of such fabric, compared to weaving the
consalidated machined metal fiber bundles and ceramic fiber yarhs inte

such open woven or knifted struciure itself.

Another benefit of 2 textile fabric as subject of the invention is that a yarn
comprising more than one consolidated machined metal fiber bundle and
possibly ceramic fiber yarns is used and when the polymer or natural
fibers are removed, the consolidated machined metal fiber bundles and
possibly ceramic fiber yarns are present in the textile fabric, assentizlly
parallel to each other, and this in warp and/or weft direction. Providing
such textiie fabric only using the consolidated machined metal fiber
bundies and ceramic fiber yars, would cause much more problems e g.
yarn ruptures and irregular yarn distribution, and would lead to less
production efficiency. especially when woven structures are to be
oitained. This since each weft insert wauld enly insert ane consalidated
machined metal fibar bundle, passibly combines with ceramic fibers or

ceramic fiber yarns. This in contrast to the weaving of yarn as subject of
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the inventior comprising mare than one consolidated machined metal
fiper bundle, and possibly ceramic fisers or ceramic fiber yarns. Each
weft insertion inseris the number of consalidated machinecd metal fiber
bundtes as comprised in the yarn, as subjact of the invention, possibly
fogether with ceramic fibers or ceramic fiber yarns, also comprised in the

yarn,

According to the invention, a methad to rmanufacture a textils fabric
comprising machined metal fiber bundles, comprises essentially
surrounding ene o maore consolidated machined metal fiber bundles with
polyrmer or natural fibers te provide a yarn. This may be done by core
spinning, wrap spinning or braiding technigues. It further comprises the
transformatian of such yarn fo a woven, braided or knitted product and
eventually removing the polymer or natural fibers, Additionally, ceramic
fiber yarns may be added to the consolidated machined metal fibar
bundles before providing the polymer or natural fibers. Alternatively, one
or more consolidated machined metal fiber bundles are first covered with
ceramic fibers or caramic fiber yarns by wrap or core spinning, before
the consalidation of the consolidated machined metal fiber bundles and

ceramic fibers is substantially sumrounded with polymer or naturat fibers.

The invertion relates In particular to a specific woven or Knitted structure
made aut of consalidated machined metal tier bundies, of which the
metal fihers are out of high temperature rasistant stainless steel alloy,
Such woven or knitted fabric, obtained by this method turned out to be
an outstanding bumer membrane in gas burners. Possibly, the gas

burner membrane further comprises ceramic fibers,

In case a woven gas burner mambrane ks (o be provided, a relatively
dense woven fabric can be provided using a yarn comprising such

consalidated machined metal fiber bundies and possibly ceramic fibers

or ceramic filber yarns. After weaving, the polymer or natural fibers anc
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binding agents of the bundles are removed, e.g. by burning them.
Therefor preferably well inflammable fibers are used, e.g. cellulose-
based fibers. This resuit in a woven fabric comprising meta! fibers and
possibly ceramic fibers, rasistant to high temperatures and having
spaces between warp and weft yarns, determined by the woven
structure, warp and weft density and the votume of the polymer or
natural fibars. This woven fabric is than fixed en & framework in the
housing of a premix gas burner in a knowit manner at the level of the
fiame, Depending on the bumer characterislics, the open spaces arg to
be chosen, and sa the weaving parameters which deterrmines tha
dimensions of the spaces.

An aiternalive woven fabric may be pravided which Is characterized by
the fact that the woven fabric has more than one layer of wefl yamns.
Warp yarns connect the different layers of weft yarns lo sach other.
According to the present invention, warg andfor wefl yarns are yams |
comprising bundies of consclidated machined metal fibers, possibly
ceramic fibers, which are substantially surroundsd by polymer or natural

fibers.

Since this woven fabriz is to be used as a gas burner membrane, a first
outer surfaces faces the supply of gas-air mixture of the burner. This
surface is called hereafter the gas supply surface of the gas burner
membrane. The secand outer surface is used as the surface of the gas
burner membrang, on which the combustion aclion starts. This surface,
also called the combustion or radiant surface is hersafter called burner

surface

The different layers of weft yarns are connected to 2ach other with ane
or more warp yarms. Further some warp yarns may enly be used to
connect the different wefi yarns in the sarme layer of weft yarns. Warp

and weft yarns which are present at the burner surface preferably
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comirises heat resistant consalidated machinad metal fibers and
ceramic fibers, whereas yams providing the other layers may comprise

less heat resistant consolidated machined metal fiber bundles.

A gas burner memgrane as subject of the inventicn is provided using
such a waven textile fabric. The advantages of a gas burmer membrane
as subject of the invention over the presantly known gas burner
membrane, are when the burner surface is damaged or used, the danger
on sudden flash-backs is minimized, if not aveided. When the burmer
surface is damages, €.g. by a subject which has scratched the surface,
an abject has dropped on the surface or the thermal resistant fibers are
used, a small aperture may be observed on the suface. When such
aperture {5 met on a presently known gas bumer membrane. this
aperture may easily expand since the warp and weft yarns which are
darnaged, e.g. broken on this spot are no longer fixed into the woven
structure, causing sudoen ftash-backs. The woven structure of the textile
fabric providing sush a gas burner membrane will tend te curl upwards,
away from the burner surface. When objects pass near the burner

surface, the curiing of the woven fabric may hinder them.

When such an aperture is met an a gas burner mambrang as subject of
the invention, this defect can be seen during an inspection of the burner
surface, but the additional layers under the aperture will act as a barrier
for the temperature tc ise beyond the gas burner membrane {causing
flash-backs). 1t will also prevent the aperture from expanding, since ths
warp yamns, which are also fixed in the layer or layers undemeath the
burnar surface, hinger the expansion and curling of the fabric. Further,
the layers underneath the turner surface will act a5 a suppart layer,
supporting e.g. a ceramic bumer surface or a meial burner surface. Iltis
generally known that in time, metal burner surfaces leose gradually their

strength since they oxidize.
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Gas burner membranes as subject of the invention are also more self
supporting, 50 the used of a supporting screen may be avoided. The
used of such supporting screens dees not pravide the advantages of the
invention, singe g.g. it does not prevent the expansion rom the

apertures,

It was found that woven structures provided by this method and used as
a gas burner membrane dees not show fiash backs and may offer good

CO and NOx emission values during operation

Similar results were obtained far knitted fabrics as subject of the

invention.

In case different open space dimensions are required aver the surfage of
the woven or knitted fabric, difizrent yarns as subject of the invention
and different densities may be used in different zones of the textile
fapric. After removing the poiymer fibers and the binding agent, a fabric
is oblained, comprising different zones. Each zore ol the fabric has its
own openings belween adjacent yams. and each zone has its specific
air permeahbility, both characteristics are depending upon the used
density to provide the textile fabric. ln case this fabric is used as a gas
burner membrane, a membrans with different combustion zones is

obtained.

These elements of the invention are now explained inta more dstail on

the base of a numbear of embodiments of such yarns and textile fabrics.

Brisf descriptian of the drawings,

The invention will naw be described into more detail with reference to the
accempanying drawings wherein

FIGURE 1 is a radial section of a yarn 25 subject of the invention.
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- FIGURE 2 is a schematic side view of a yarn a3 subjest of the
invention.

. FIGURE 3is a view of a woven fabric as subject of the inventian,
comprising yarns as subject of the invention.

- FIGURE 4 is 2 view of ancther woven fzbric as subject of the
invertion, camprising yams as subject of the invention.

- FIGURE 5 is a view of a gas burner membrane as subject of the
invention, based on the fabric a5 shown in figure 3.

- FIGURE & is a view of another gas burner memkrane as subjsct of
the: invention,

- FIGURE 7a and FIGURE 7h are a view of a yam, comprising
consolidated machined metal fiber bundle. ceramic ficer yarns and
polymer or naturat finers, as subject of the invention.

- FIGURE 8 shows an alternative gas burner membrane as subject of

the invention,

Description of the preferred embodiments of the invention.

A yarn as subject of the invention is shown in FIGURE 1 and 2

A cross section of a yarn 11 is shown in FIBURE 1. Three consolidated
machined metal fiber bundles 12 are surrounded by a layer 13 of
palymer of natural fisers, These polymer or natural fibers can be
pravided by care spinning round the consolidated machined metal fiber
bundles, or as shown in FIGURE 2, a yam 21 may be pravided by wrap
spinning. Several consolidated machined metal fiber bundles 22 are
used. These bundles corprise machined metal fibers 23, which are
consolidated by wrapping a fing polymer or natural yarm 24 around the
fibers. One or mere slivers of polymer ar natural fibers 25 envelap these
consolidated metal fiber bundies Z2. By wrapping 2 fine polymer or
natural yam 26 around the polymer or natural fibers 25 and the
consolidated bundles 22, a yarn 21, comprising consolidated machined

metal fiber bundles, surrounded by palymer or natural fibers is provided
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©ne understands that the number of consolidated machined metal finer
bundies 22, the titer of these bundles, the nature of the polymer or

natural fibers 25 and yvarns 24 and 26 used and the amount of polymer
or natural fibers 25 may be chosen to provide the required properties of

the yarn 21.

A specific embogiment of the yarn as subject of the invention is obtained
using three bundles of consclidated machined metal fibers, having a titer
of 333 tex (332 gram per kilometer yam), each bundle being wrapped
with a fine PA yarn with titer 158 dtex. Thase consolidated machined
melal fiber bundles are enveloped with acrylic fiber bundles. The yarn
has a titer in 1otal of 1680 tex, consisting of 62% by weight of machined
metal fibers and 38% by weight acryfic fibers.

In the same way, two consclidated machined metal fiber bundles of 2332
tex may be enveloped by acrylic fibers to provide a yarn as subject of the
invention of 1420 tex, comprising 50% by weight machined metal fibers
and 50% by weight acrylic fibers.

CQne bundle of consolidated machined melat fibers may be surrounded
with acrylic fibers praviding a yarn as subject of Ihe invention having a
tiker of 630 tex, comprising 52% by weight machined metal fibers and
48% by weight acrylic fibers.

A woven fabric 31 a5 subject of the invention is shawn in FIGURE 3.
Warp yarns 32 are yarns which comprisa 3 consalidated machined
melal fiber bundles as shown in FIGURE 2. Weft varns 33 are yarns
identical to warp yams, but comprising only 2 consolidaled machined
metal fiber bundles. Warp and wefl are woven in a plan weaving
structure with 2.5 warps per cm and 7.5 wefts per cm. No significant

openings between warp and weft are noticed
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An alternative fabric 41 is provided using the weaving as shown in
FIGURE 4, The warp yarns 42 comprise 2 gonsolidated machined metal
fiber bundles, where the wett yarms 43 comprise 2 consolidatad
machined metal fiber bundles. Fifty-seven warp yarns per ten cm and

forty-five weft yarns per ten om further characterize the fabric.

This fabric 31 or 41 may be used as a gas burner membrane. after the
palymer or natural fibers are removed by burning them. After burning, a
fabric 51 as shown in FIGHURE 5 is obtained using the fabric 31, As can
ba seen, only the matal fiber bundles 52 ramain.

In warp direction, the three metal fiber bundles 52 run essentially parallel
lo each other, Torming warp groups 53, In welt direction, two melal fiber
bundlas 52 run essentially parallel fo each cther forming weft groups 54.
Warp and weft groups 53 and 54 remain in the fabric, and the original
plain weaving struciure is 1o be noliced,

Between the warp and weit groups 33 and 54, there are openings 55.
When the fabric is used as a gas burner membrane. gas essentially
flaws through the openings 55, where the gas igniles. Depending on the
size of the openings and the weaving structure used, more or less gas s

allowed lo flow through the membrane under certain pressure,

Different zizes of the openings can be introduced in the fabric by varying
the weaving structure and/ar the weaving density in warp and weft

direchan

As shown in FIGURE 6, woven fahric 6 may comprise different zones,
each zone having different sizes of the cpanings 66. The fabric ig
provided by applying several warp groups 62 and weft graups 83, The
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weaving density in warp dirsclion, determined lacally by distance 64, is
changed over the surface of the fabric.

The weaving density in weft direciicn, determined Iocally by distance 65,
is also changed aver the surface of the fabric. Doing sa, the opening B6
is determined by distanced 64 and 63, present at a certain area in the

fabric.

An alternalive yarn, used o pravide & textile fabric as subjact of the
invention, is shown in FIGURE 7a and FIGURE 7b {which is a radial
section of the yarn of FIGURE 7a). A yarn 71 compnses a consolidated
machined metal fiber bundle 72, which is spirally wound by wrap
spinning techniques with a ceramic fiber yarn 73, This cambinalion was
than substantially surrounded by polymer or naturat finers 74, also by

wrap spinning techniques

A specific embodiment of the yarn as subject of the invention is obigined
using a bundle of consalidatad machined metal fibers, having a titer of
333 tex (332 gram per kilometer yarn), and being wrapped with 2 fine PA
yam with tiler 156 diex. This consolidated machined melal fiber bundle is
than wrapped with & ceramic fiber yarn. preferably a ceramic yarn being
a ply of lwo Quartzel&-yarns , each Quartzel® yarn being a plied yarn of
two times 120 filaments of 9um diameter each. The ceramic yarn thus
comprisas approximately 480 filaments, providing a ceramic yarn of 66
Tex. This ceramic fiber wrappad censclidated machined metal fiher
bundle is than wrapped with polyamid fibers, to provide a yarn which has
an outer layer, being substantially provided by this polyamid fibers. The
content of such yarn is approximately 63% by weight of metal fiber, 29 %
by wight of ceramic (Qurtzels-) fiber and 8% by weight of polyamid
fiber.
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An embadimant of a woven gas burner membrane as subject of the
invention, comprising more than che layer of weft yams is shown in
FIGURE 8,

FIGURE 8 shows a cross section of a woven fabric 80, to be used as a
gas burner membrane as subject of the invention. A burner surface 81
and a gas supply surface 82 is provided. The fabric 10 comprises two
leyers of weft yarns. First weft yarn layer 83 is provided by weaving warp
yarns 54 and weft yarn 85. A second weft yarn layer BE is provided by
weaving warp yarns &7 and weft yarns 88. Both layers are connected ta

each other with warp yarns 89

An embodiment is obtained by using metai fiber yarns for bath layers 83
and 56. Yarns 84 and 85 are metal fiber yams, comprising AISI 3181
stainless steel fibers. Yarns 87, 88 and 89 comprise Fecralloy®
cansofidated machined metal fiber bundles. Preferably a Fecrallov®
consuligated machined metal fiber bundla with metricat number 3/1 Nm {
= 332 Tex) is used, comprising Fecralloy ® metal fibers with equivalent
diameter of 35pm or 22um. Such bundles are substanlially surrounded

with viscose fibers.

Alternatively, ceramic fiber yams may be comprised in yamns 84.
Preferably a Quartzel® filament yarn with metrical number 30 Nm {=33
Tex) is used, comprising fibers with diameter of Spm. Most preferably,
this yarn is a double plied yarn, comarising two single yarns of metrical
number 59 Nm (=17 Tex).
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CLAIMS

10.

A yarn comptising polymer or natural fibers and a machined metal
fiker bundle, said bundle baing consolidated with a binding agent,
characterized in thai said consolidated machined metal fizer bundie

is substantially surrounded by said polymer or natural fibers.,

A yarn according to claim 1. wherein said yarn comprises more than

one magchined metal fiber bundie

A yarn accarding to claim 1 or 2, characterized in that volume of said

polymer or natural fibers is more than 20% of the total fiber volume.

A yarn according to claim 1 to 3, further commprising cecamic fibers.

A yarn according to claim 4, sald ceramic fibers are wrapped around

said consolidated machined metal fiber bundle.

A textile fabric compriging & yam aceording to claim 1 to 5,

A textile fabric according to claim 6, said textile fabric is a woven

fabric.

A texlile fabric according 1o claim 6 or 7, wherein said textile fabric
comprise at lzast bwo zones for which the air parmeabiiity of at least

one of said zones is different from the other of said zones

. Atextile fabric as in claim 1 to 8, said textile fabric being woven, said

woven fabric comprising more than one layer of weft yams.

A method for manufacturing a texlile fabric comprising ihe steps of

providing machined metal fiber bundles, said bundles being

JP 2004-504501 A 2004.2.12
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consolidated by means of a binding agent; surrounding ane or more
of said consolidated bundles with polymer or natural fibers ta obtain
2 yarn and processing of said yarn into a textile fabric by means of

weaving, braiding or knitiing.

. A method aceording to claim 10, further comprising the slep of

providing ceramic fiber yarn around said machined metal feer

bundle.

A method for manufacturing a textile fabric as in claim 10 ar 11,
wherein said textlle fabric comprise at least fwo zonas for which the
air permeability of at least ane of said zones is different fram the

other of said zones

A method according to claim 10 ta 12, comprising the additional step
of removing said binding agent and said polymer or naturat fibers

from said textile fabric.

. A method according 1o claim 10 to 13, characierized in that saig

surrounding ane or more of said consolidated bundles with said

poiymer or natural fibers is obtained by wrap spinning.

. The: use of z textile fabric according to claims 6 to 9 as a gas burner

membrang.

The use of a textile fabric, obtainable by the method as in claim 10 o

14, as a gas bhurner membrane,

A methad for manufacturing a gas bumer membrane comprising the
steps of providing machined metal fiber bundles, said bundles being
consolidated By means of  binding agent: surrcunding ane or more

of said consolidated bundles with polymer or natural fibers to obtain

JP 2004-504501 A 2004.2.12
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a yamn; precessing of said yarn into a textile fabric by means of
weaving. braiding or knitling: remaving said binding agent and said

polymer or natural fibers from said textile fabric.

A methed according to claim 17, further comprising the step of
providing ceramic fiber yarn around said machined metal fibar

Bundle.

A mathod for manufacturing a gas burner membrane as in claim 17
or 18, wherein said textile fabric comprise at least two zones for
which the air permeability of at leas! one of said zones is different

fram the other of sald zones,

JP 2004-504501 A 2004.2.12
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