Layered sound absorptive non-woven fabric Techni cal
field The invention relates to the |ayered sound

wahs@rpsicse non-woven fabric containing the reBomazee6/000017
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menbrane and at | east one another |ayer of fibrous
materi al. Background art The sound absorptive
materials are generally used in,autonotive, aviation,
buil ding as well as nmachinery industry. Their task is

to provide for hygiene of surrqundings fromthe point
oﬁamfse!/%“f\ﬂ?%%#%éwem-wgwﬁ%‘S?Eféﬁund. The proposal

itself of a suitable acoustic material is based on

frequency, area of an undesired sound in the given
stﬁ&&ﬁéﬁ@g For absorbi ng of high frequency sound
especially the porous nmaterials are used which are .
nevert‘ﬁlﬁ duentinl Jefales do e '%%éltﬁoHago?dbs?H?}H’& gen-woven fabric

| eyRhinfrige tHee RedaRdincd thémBrarRChid lay 185k drie @h6kr layer of fibrous
mat eri1 al” t hi ckness needed. Such used materials include

f onatesigdnpl e t he nel am ne, pol yuret hane and netal foans

or non-woven fabrics of mneral or polyneric fibres.

Such nmaterials are not so nmuch suitable for absorbing

of sound of |ower frequencies, as a great nateri al

t Backgemmd artneeded. To absorb the | ow frequencies,
especially the structures based on resonance principle

ar e usHk sodvahabsorptivihnrabsrmis aregerdieralynesarl mnautomoting, aviation,

acoustic _ene IS pbeing.transferred into, a thermml .
eﬁ%’@‘ﬂﬁ? aﬁeW@ﬁ %eﬁ“@g ing eglgr”§ 'ui‘{’?ﬂ %Skafsetoaf)’goovf%?nﬁ(ﬂ hygiene of
t B@rGMdnils dond tBer bainb dfowelw efuarzgiretand Haamfat beund. The
frequencies its absorbing is very ljittle.

b ] Th
cerapPRal itssisobn sydapler %‘t‘%@t'ggﬂ%tp?r/lalalgswi o fregugney,area of an
ANAIARRY Bl il hPbiled SBRoddingel ng used.  The

aracteristics of "perforated panel is given by
ooy ock QLIRS AApPILANBETIRLa sty Firpire0srlioras r
c hsedhowkich s aires snevertheless  unsuitable for absorbing of sound of lower
frequencies, this especially due to great material thickness needed. Such used
materials include for example the melamine, polyurethane and metal foams or
non-woven fabrics of mineral or polymeric fibres. Such materials are not so much
suitable for absorbing of sound of lower frequencies, as a great material

thickness is needed.

To absorb the low frequencies, especially the structures based on
resonance principle are used, when through resonance of some elements the
acoustic energy is being transferred into a thermal energy. Nevertheless these
structures are absorbing the sounds at a certain low frequency, while for other
frequencies its absorbing is very little. The combinations of perforated panel,
absorptive material and possibly the air gaps are being used. The characteristics
of perforated panel is given by number, diameter and arrangement of gaps.

The general objective is to combine the above mentioned characteristics
into one acoustic system, which would be able to absorb both the sound of low

as well as the sound of high frequencies.
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into one acoustic system which would be able to
absorb both the sound of |low as well as the sound of

woigls/hssguenci es. The | ayered sound absor pti vePaBiCZrE!000017

conposed of one or several identical |ayers of fibres
of dianeter 0.05 to 5 mcroneters obtai ned through
splitting of the PVA foil is kngwn fromthe JP
10251951 A. These fibres usually show a broad

e T Sy

lidemtioad nayters oﬂﬂhﬁesﬂ@f ailametsﬁun@ 081508 PhicRM&terd BWtained through

fr@gmgg&y fbgv%ﬁf&fqﬂglst ogvnf feor et ;IH%I ‘f vl ,9%3 ég'[nﬁ?precf?bres usually
a4 Bthr¥ad lai’étﬁwtﬁ‘in @P@iﬁﬁl%?&sof)utSSM? rAle %Wﬁer@%ntg?% Sof these

nonwoven fabric and several layers 0 _ETeyes er .
dfores mayraveainetdiameler sideed rpigrareetas dfe dafe on sound absorption

ngl
L e T
kthlswach‘romthe JP 2003049351 A The di sadvantage is

that this nmaterial is designated especially for

absor Oihegaypéred mondd ca‘osnmﬂliva mitedglueompesed ofegeveyal flayens of non-

1000 t o ,4000 The ective of the_jnvention is taq,

SR Satdo and sedci®) VBUSTE! Y Thebisslate thiRSoa) aiames iameters

Mrﬁdlﬂmid dyahradb bheh@theRBbvird raétBal e tivolgR! Which the smallest
able af |l ow thickness to absorb both the | ow as

metgs of fikres @fhatf%du@ifépr@@t%fm%bﬁ @Chfﬁﬁédphsl kel feom the JP
n L
2QU0ES1 B TRP iERh EFagTe et 11E it RRN 5 HecieaciESbecialy for
fakisprhing oﬁs@und ofgmeldéum étequammes rmemhezla frermahd0ito 4Gk,
one anot her | ayer of fibrous material, whose principle
consi Jhe objectivat of the inwsoliem tcetarelidirate or satfleastetd injnimise the

PElypRlagB® R iRESD SoOETE) 55 S CeREF Aoebic sapable at fow

Ithickneusetotabgethbsth\whé Ibvatas wWetisls the wgfﬁﬂf@quem‘cné‘sl dFTsRUAd.
material is fornmed by neans of cross laying to the

required thickness and surface weight. At the sane
time it is advantageous if the layer of nanofibres is

dheadieRkciple of invention

The objective of the invention has been achieved by a layered sound
absorptive non-woven fabric containing the resonance membrane and at least
one another layer of fibrous material, whose principle consists in that the
resonance membrane is formed by a layer of nanofibres of diameter to 600
nanometers and of surface weight 0,1 to 5 g/m? when the resonance membrane
together with at least one layer of fibrous material is formed by means of cross
laying to the required thickness and surface weight.

At the same time it is advantageous if the layer of nanofibres is created
through the electrostatic spinning of polymer solution, as such layer of nanofibres
may be applied on the substrate layer of fibrous material during spinning, and
joined with this layer consequently.
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t hrough the electrostatic spinning of polyner _
sol ution, as such |layer of nanofibres nay be applied

wonodchesssbstrate | ayer of fibrous material duPCmgZz2006/000017

spinning, and joined with this |ayer consequently. The
substrate | ayer of fibrous material is, according to

the claim3, with advantage cregted by at |east one

| ayer of carded fibrous web consisting of fibres

havi n ' t ] e 0 r :
el gni " S Ehs fayeh b fyfs BASRARP REaSBRGRly T AR 3, with
capavtage, created kyyatrleast arenlafehofemraed fibub ayetr carfsisting of fibres

fi i St | f fib havi
PO SRS 158 A RS helf Ao o1 385 Aeighher bt 199g/m?
i S, | Oi on its each side.. Th ,
"bsor g3 UETeREANE AR HIAN caPeett e FYGERT MeRo iR a laver of
teded HbbuatwélD WohsiSTHE BEfieies 3iny dhicAeaURd Yo Ub micrometers

does not |ose the ability,of absorption capacity for

130 $Hripserwaighiref & tostllenaT dsjoined ou i eaph sidgbi 1 i ty,

whi ch _i s based on the resonance effect of nanofibre

| ayer Tdengsatnd; apsorptive fabrig aseerding tonbesinpentioant absoslyethe sound
idndicad : h Lo [ .

O e AT Rkl £ LS Bol INeCtfR Bl dfjbsorpton

depacityyfoTike bighepseundfrequansias. chhrexgl this ability, evhich is based on

' n.the enclosed drawi n .wher e
iR RSt Tt . R oiFe CBUer Suted Rt dBagher by the
cabdeatef lapsracreatselwitn ddvarmageo by e carage fibréuewEb gt durpasses to
tEEeﬁross section of fabric nmade of carded fi brous

BOWA MAPHAIE | ayer and anot her | ayer of carded
fi brous web, the Fig.3 shows the cross section of
fabric made of |ayer of carded fibrous web, a

nanof | bre | ayer and a couple of another |ayers of
&Bﬁﬁlﬂ&ﬂgﬂ:ﬁl@wﬂhe Fig. 4 the cross section of

fabric nmade of layer of carded fibrous web, a
nanonflhBr exaraples ahinvention cexsicutiery eare sthemeatitally shown on the

fén@l;o%léa.d’?ﬁ ing%pﬁ/h'é}é:’ theg SFEg‘? LSO Ellec}sge%gzﬂﬁ&?ggﬁicdmade of

coetfrcien sound " a ptton capa
foaedpske filbiy uandets antl oz manefilybt lapér, tthe Figaahehtresd agetion of fabric

ir}las’aeel foffc%rrdga( %‘H?cl)fss wlebt, Oa 7n'angi‘?l‘g‘rrcl:p |a?/%r oernde gﬁgt?liep'ﬁg&er of carded
fibrous web, the Fig.3 shows the cross section of fabric made of layer of carded
fibrous web, a nanofibre layer and a couple of another layers of carded fibrous
web, the Fig. 4 the cross section of fabric made of layer of carded fibrous web, a
nanonfibre layer and a trio of layers of carded fibrous web, the Fig. 5 to 11 show
the dependence of coefficient of sound absorption capacity on the sound

frequency and surface weight of the nanofibre layer itself for examples 1 to 7.

Examples of embodiment

The layered sound absorptive non-woven fabric according to Fig. 1
contains the resonance membrane created by a layer 2 of nanofibres of diameter
to 600 nanometers produced through electrostatic spinning and of surface weight
of 0,1 to 5 g/m?, and a layer 1 of carded fibrous web, when in the advantageous



The | ayered sound absorptive non-woven fabric
according to Fig. 1 contains the resonance nenbrane

wonemtiesteby a | ayer 2 of nanofi bres of di amet ePCTa@zB@8/000017
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nanonet ers produced through el ectrostatic spinning and
of surface weight of 0,1 to 5 g/n2 , and a layer 1. of
carded fibrous web, when in the,advant ageousexecuti on
the | ayer of carded fibrous meﬁ creates the carrying

l ayer .to which durin l.ectrostatic spinpning the |a .
SAuoR i (e anof PrrES TROMR EY Featsaesfaryif IR to which
b@lrthd aefrestatt Bpirtaed ity labeoud fof drédwwsd Henofitiesiis deposited,
specified tenperature in the hot-air chanber. At the

s@fiRid Whistoreth Vaversplait: tagelbetithipugd Ri fnownoway it a specified
fl%mede?%lﬂ?fmt‘ﬂ'bn%gi—?ir%hgmb%r.t here is applied anot her
ayer 0 e [

I card brous web, nanely fromthe

origin ' I : apof i At :
Phe t Uk %, S8 Seiple aBfe ¥ B 0200 Wi Fabritaccording
dimuBige 1 dhere- issapplieti@nbihgr |@er & ofacardeglfiorauseweb smamellidrom the

Fig.. 4 . To rea the sy tabl e thickness _and surface
RIS Rlser Sanp e L b RPaebien NS A S¥er{hs, another
fREF 8 may bba dshbdbagess thd FigaB! &ra alpabheg skbehe Fig. 4.
fabric of individual I|ayers according to Fig. 1 to 4,

this fabréden thef QUiBE Mickieas andfsufaReswéighti BOtHeOrdsliRed sound
required thickness and to the required surface wei

ht .
TRRSAr ﬁ% nonywyoveaN@PriBr 3si3fﬁﬁ\ﬁ'nt3§epﬁ‘é if, dfteri ersatipg %hé fabric of
?ﬁtgi\'/ﬂda‘? Iéfe?r% ?g%ﬁm?.n? 1 4D ERE 'f%l%ic?i}s] thﬁeéi ®Y means of cross

requency. I's given

niagingi todins resiredfthicheess antloghe iequireslssfacefweightound

wave falls to the acoustic resonance nenbrane, it

bri ngsThe layert Re of onarexdibvésh falfilsothe vinostiorarmfl Acoukdici gesonance
maxi num i n.case of ,resonance. simultanegusly t

Egiate Vikiah 8 LB EHT g, dis ATEHE R Bndu the nano-
f @inehsiotfsd bEspade damig theofibidae IV abs@iridngaventaliarte, thatacoustic
the sane tine the nmaximum quantity of the _soungl enernqg, )
gtasRBarce imemhrneedoRENGY it 1o theyfarced nderatinh .o Whoge Amplitude is

T ri e Sele iRy
e e <o 0t DelfogrAy At 1.3 o
nearded fibrausascle pravden fdr a/sufficient daraping o the vibriingansmbrane, at

B3 b, s L o} SEPS A EE LT P9 Bifred in e
arssonhir dsl tiansfer@okinto a heat. The layer 1 and/or 3 of the carded fibrous
web provides not only for a sufficient damping of vibrating membrane created by
a layer 2 of nanofibres, but also absorbs the sounds of higher frequencies. The
above mentioned layers 1, 2, 3 are at the same time associated into one
resonance system through laying of individual layers 1, 2, 3 one on another and
through their joining for example in the hot-air bonding chamber. Through this
laying of resonance elements, such a material is being produced which, thanks to
the resonance membrane created by the layer 2 of nanofibres, absorbs the
sound of low frequencies and simultaneously through the layer 1 and/or 3 of the
carded fibrous web, also the sound of higher frequencies. The fabric according to
the invention reaches high values of coefficient of sound absorption capacity for

the sounds of low as well as of high frequency, simultaneously it is possible to
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exanple in the hot-air bondi ng chanber. Through this

| ayi ng of resonance el enents, such a material is being
produced whi ch, thanks to the resonance nenbrane
created by the layer 2 of nanofibres, absorbs the
sound of | ow frequencies and simultaneously through

ddpest| eeer mariaPr thickBbss hand apskribly | 18 OstsrfawRb . welgsto tb h9arious
sound of higher frequencies. The tabric according to

reAWIrerngRist i on reaches high values of coefficient of
SouUNgRDSRIHREIIAN SarRdtéd Yof oéxetct}ﬁoﬁon‘dﬁ/Lﬁ{dt | MoRStive fabrics

wel I as of high frequency, sinultaneous It 1s
aeeoKling to thedayandiontaie deagrdieddpweni ckness and possi bly
its surface weight to various requirenents. The
particul ar exanpl es of execution of sound absorptive
Exsmplest according to the invention are descri bed

21 2y SORR ety YGRS Bt 1B AoSEoRiRaN TS web of
sla;fagaiveei@tﬁto@ruwgnp%?ﬁﬁ@cé@bﬂitﬁs dFRdiRg MeadHind BEthe bicomponent
bi coggonent fibre of the core-coati nghtype conposed

(e}
fife pllthe seere-cagiiad ahirer h&oBHIsPY est dhecbalypsigr oforenand the
H . I 0 S C
sty CoRlifif of Ve coE 5. E i, THEO(eY SF 20 MarbIAC6r surface
weight Emm%g'h appdied rado dhisclagei ahifingpusOveb h tiraugh oflectrostatic

| ave . in,thi f t he, Sj f
IS PP FRFER! Fels 1o plerRee LI hlerr i ice of tayer 2
df ayebfiBresf thefeeiscposishedi dmaibier lagbr 3 Diehdaaided filous web. The
qt%en rr%;a}ltseng%%acg%%g@ ggégrpgigg%%ig?{] e:l: 2 Ség %Jﬁeéllteln%y formed by
& Bt ciesTialing Cifd thesalind Rioskipass fabric of fotaPiMickness of 25

surface wei ght_of 6308m~% .. The sound absorptive

RN Syiacsweiaht 66 §R0gMe. Rbe-saHpd @harindive Jebrigpasses through
c : Q .

ERRERE RHBRLEE AL Bt Pl Bor 0K proush which

thdinsighbondngb tayepd iave jdindd nutoally. hig sound aksbpyies fabric may

cg;ﬂaga? of %F g,ﬂ\?nﬁagofcigrrega\(fvﬁh\/\sﬁlrfggé vxlle?gﬁthlﬁ ﬂr1é?l ?gnegef 1Irc())rr\r§1 22 gm? to
0,1 gm=

The Fig. 5 shows the dependence of coefficient of sound absorption
capacity on the sound frequency and surface weight of the layer 2 of nanofibres
itself for the sound absorptive fabric according to the example 1, at the same time
the curve N1 expresses this dependence for the layer 2 of nanofibres with
surface weight of 2 gm™, the curve N2 for the layer 2 of nanofibres with surface
weight of 1 gm™, the curve N3 for the layer 2 of nanofibres with surface weight of
0,5 gm™, the curve N4 for the layer 2 of nanofibres with surface weight of 0,3 gm’
2 and the curve N5 for the layer 2 of nanofibres with surface weight of 0,1 gm™.
The curve P expresses this dependence for a fabric containing only a layer of '
carded fibrous web, i.e. without using the layer 2 of nanofibres. From the course
of individual curves it is possible to select composition of sound absorptive fabric

according to actual needs of the issue being soived.
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t he sound absorptive fabric according to the exanple
1, at the sane time the curve N1 expresses this
dependence for the |ayer 2 of ngyofibres W th surface
wei ght of 2 gnf'2, the curve N2 for the |ayer 2 of
nanofi bres with surface weight of 1 gnf2, the curve N3
for the layer 2 of nanofibres wth surface weight of

0, n'2, the curve Nd for the layer 2 of nanofibres
Wlé)ﬁﬂg éf%\ce wei ght of 0,3 gm2 and the curve N5 for

the |l ayer 2 of nanofibres with surface weight of 0,1
gm 2. The soypdeaksaspliyes iahis shawn dejeaddacd eantaias a layer 1 of

f ég’l’dee ﬁHPB&QW@b”\QltFP'TI‘Ié/ sPrfé@é/ Wf ggit g4 ;'Jrl%lﬂgé% %E}H% carding

.e. Without using the [ayer nanof i br
cmsncbmeoof thedibicatoponent fibess iof thes paresidatiag ttgpes ebmposed of the

S BFREe} 3. 8y S BOr 0B Aol §0h GoREE RS S tver 2 of
snamfltnéswmmmdea\béigm o toro A enFiig applistPbhwd the layer 1 of
of carded fIbI‘OUS web with the surface wei ght of

1%@#&?% elgpiresiatic apinning. itbpisagemanper as in the example
bi CPHWSﬁﬂleEéQWSQaﬁrst'th lg%rft%r ﬂ‘r@"ffo%eHXH%U H'Hi’er%%g laying into

of the polyester core and ester
t AGoBBd aPsorpYvet efabrigméth %Vé&l thi hes‘&a@fdﬁ mgndnﬂurface weight of

S B PG T B Ordarba IR bapRIRRURS A0 el 1.
i through which thanatghbasnmmlaybs aejdoipked. 1. Fabric of
these two layers i , 2 is after then fornmed through a

cr OSIS Ttﬁ&ydEgemdﬁrmfezaosfgcmmﬁtblah&ﬂrsp?hd%\b%amtibﬂ oaifpbgit%on the sound
tal thickness o nm ur f ace. wei ght of. ,

Gherly, &7 Fitare el Elie Fenisar FangHeres diselt for the fabric

naéﬁb?dlngstoltﬁeté}&n%é@ﬁsesﬁawﬁ i ‘P{If%% Wi B e tlrrfle the curve J3

nei ghbouring | ayers are {ﬂyl ned e dependence o
cwrﬁfﬁsﬁ%ﬂws 6?!0@19[9111@659% BE 201 r@@pﬁbreswﬁnsunﬁ@c%wamt of 0,5

T SRBURRE ¥u3Bd JﬁlLfH fa&%r l‘fdé%&no%re%hﬁﬂﬂ d ﬁécezyv% ght of 0,3 gm and

nanof i'bres I'tse bric accor

etharmpines 25 far tha dayer 2roffagofiltres atitht éwfa‘s:amwghm a,hgm™
curve J3 expresses this dependence for |ayer 2 of
nanofi bres with surface weight of 0,5

Example 3

The sound absorptive fabric is produced in the same manner as in
example 1, when the layer 2 of nanofibres with surface weight from 2 to 0,1 gm™
is applied on the basic layer 1 of carded fibrous web through the electrostatic
spinning. On such a pair of layers 1, 2 prepared in this manner, there is
positioned another layer 3 of carded fibrous web from the side of the layer 2 of
nanofibres. The fabric is then created according to the Fig. 2 and consequently
formed through the cross laying into the sound absorptive fabric with the total
thickness of 35 mm and surface weight of 630 gm2, after which it is heat treated
in the same manner as in the example 1.
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gm'2, the curve J4 for layer 2 of nanofibres wth

surface weight of 0,3 gnf2 and the curve J5 for the
woaymrioesf nanofi bres with surface wei ght of O¢t/cgn¥dd/000017

Exanpl e 3 The sound absorptive fabric is produced in

the same manner as in exanple 1, when the |ayer 2 of

nanofi bres with surface weight 4rom2 to 0,1 gm2 is

applied on the basic layer i of carded fibrous web

t hrou t h

| ayer 4 PSR 8L GRPY R o Sitiofbek® onthe sound

mmulmqnemdalsurfbee Warght of’o‘ tife cta?jatll;eﬂ of b{]amfbmbfdrrmé sound

of nan res. The_fabric,is
ERERPLVE Bbrt Aeeoflitrig e eAErR 1° Somiieie dqgidherpme tme

fiew @aflet hr NAgBxplResEs #6s dephBenddidt meela§@ruedof nanoflbres with
absorptive fabric wth the total thickness of 35

§H6fa weight ofeiZyai “ofthe survgntN2 forr layer szcmlarrqﬁbr%s withtsurface
oA 1i g thesa{f\?‘e TSR Tyt 2 n@%%gﬁ?é%'m Wsdridk ewelght 0f 0,5

depfndence of coefficient of Sou sorption capac
Hbe sumvedNerfor layec 2 efinmbrsdfibfescwitivsudhce mfaglﬁeof |y§ @m™> and

e bolENS 14 i’ £0u b LRI RARD Wil 0. gt e curve

s’aesqoréssa thiee dependendd fex fibeis wontdifing arRpende el Gibrous web
| ayer. 2 of nan?flbres Wi th surface wei ght of 2

Q V2'et‘ﬁ'éh%lu§%9‘?\lﬁ feyer 2 8§/ Banalibges.nanof i bres with
surface weight of 1 gnf2, the curve N3 for |ayer 2 of
nanof i bres wi th surface weight of 0,5 gnf2, the curve
E&afrﬁi gyer 2 of nanofibres with surface wei ght of

, 3 gm2 and the curve N5 for layer 2 of nanofibres

W' th gpef d"‘%b?&:ptlgé Bpric 49 ?rodu@@d ClHr saﬁ?&orn?ac‘rﬁ‘l%? as in

this depen ence bric containing a
example 1, wheruthenapen lof nanoqureswmmmwfanea@@ghﬁfmm;&to Q1 gm

L oY 8 o 2 B PS5l B st
Spianingy €@n Zuch agyaif bbri@ersi, IR s prépeced viei ok nfefrmm 2there are
b8Pt St it Do SEbtertiBrons W Fomh s gt laer 2
8#'@’?2&2\0?@5 TH fabA¥ & theh- oredteBRBEIHRTY 10 FighBSTR& BMe created in
this manner is further formed by means of cross laying into the sound absorptive
fabric of the total thickness of 35 mm and the surface weight of 630 gm™. The
fabric created in this manner is subject to the heat treatment, the same as in the
example 1.

The Fig. 8 shows the dependence of coefficient of sound absorption
capacity on the sound frequency and surface weight of the layer 2 of nanofibres
itself for the sound absorptive fabric according to the example 4, at the same time
the curve PP1 expresses this dependence for layer 2 of nanofibres with surface
weight of 2 gm™, the curve PP2 for layer 2 of nanofibres with surface weight of
1 gm’, the curve PP3 for layer 2 of nanofibres with surface weight of 0,5 gm?,
the curve PP4 for layer 2 of nanofibres with surface weight of 0,3 gm™? and the

curve PP5 for layer 2 of nanofibres with surface weight of 0,1 gm™.
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positi oned another two |ayers 3 of carded fibrous web
fromthe side of the layer 2 of nanofibres. The fabric

wO20dshiessesr eat ed according to Fig. 3. The fabrPcT/CZ2006/000017

created in this manner is further formed by nmeans of
cross laying into the sound absorptive fabric of the
total thickness of 35 mmand t surface wei ght of 630
gm 2. The fabric created in this manner is subject to

gw mh@gt treatnment, the sane as in the exanple 1. The
)3%. &ows t he dependence of coefficient of sound

absor Phé osourRPabsbiptios fabic Siguprbduted vian e &adneswémee as in
wei h fthelaeri f nanofibres itself for_ th
&548 H SHheR theolayah2iat napetihrgs Mgt irtace ‘%@(‘Shbff%m@ t,1 gm™

i apsiRdte ohi thB Bd¥fc iy BP %a@éﬂrﬁ&%% vid %rgﬁé}?@ﬁ’@'éf&trostaﬂc

for layer 2 of nanofibres wth surface V\BI%
2pinning. cUn\euchPa pair afalagers21o2 peaparédriesthis manner there are
t f
RASBE SROMR] ke it 8 orcauet RiBUE IS £, (Y Slacrofthe fayer
RPdf hamoflbag®r Tie dhbnaisofhenr ersatddt acaudihgcte thei E]fgt 4o0fThe fabric
nanof i

0,3 2.and the curve PP5 faor, | ayer 2 _of

Rt i EnenRp i et Toimsl by e ar ErestTRingdiine sound
abs&pave Y@orfcﬁbf tHe !oﬁalﬁhi@ﬁh@s%doﬂ 85 A mltﬁﬁﬁ@%ﬁrfa& we|ght of
exanple 1, when the |ayer of nanofibres with surf

fep g fTQﬁnf@r\Cochathg'th'% Haghg |§€s(9|b@q;tttchg1q,ggat3treatment the
Layeradh tﬁé"'eQSHlngé prous web through the electrostatic

SpI nni ng. a pair of layers | , 2 prepared in
this manner, there are positioned another three | ayers

S 1S3 BB R LOAIBATS, 3 Bl o, 4, St

thpadiiydon the dtvind frbGlisnhcyr et g@h‘ade Waight oBtheelayes2 of nanofibres
furg?er fornmed by neans of cr I ayhng intg the sound
4eRlb Pt fabacraggerding totthg P@Ale thidtkhe Sems toe fhe sWe PPP2

%b@sé@@tlﬁ& erﬁé‘ﬁ‘dé’?ﬁ:qu la9Er 83 ngi’{bﬁbre-s'_fﬂr@ltﬂC Sldce weight of 1 gm

reated in this manner IS subject to the heat
r dbe eHRMe, PPR& fortayen ofmnanelibessawish surface meightpf B5 gm™ and

R o ep e o B I BB SO f0 3 7 e
wei ght of the layer 2 of nanofibres
Example 6

The sound absorptive fabric is produced in the same manner as in
example 1, when the layer 2 of nanofibres with surface weight from 2 to 0,1 gm'2
is applied on the basic layer 1 of carded fibrous web through the electrostatic
spinning. On such a pair of layers 1, 2 prepared in this manner, there are
positioned another two layers 3 of carded fibrous web from the side of the layer 2
of nanofibres. The fabric is then created according to the Fig. 3 and further
formed by means of cross laying into the sound absorptive fabric of the total
thickness of 35 mm and with the surface weight of 450 gm‘z, after which it is
subject to the heat treatment, the same as in the example 1.

The Fig. 10 shows the dependence of coefficient of sound absorption
capacity on the sound frequency and surface weight of the layer 2 itself of
nanofibres for the sound absorptive fabric according to the example 6, at the
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itself for fabric according to the exanple 5, at the
sane tinme the curve PPP2 expresses this dependence for

woaymrioesf nanofibres with surface wei ght of ecgmz2@6/000017

the curve PPP3 for |ayer 2 of nanofibres with surface
wei ght of 0,5 gnf2 and the curve PPP4 for |ayer 2 of
nanofi bres with surface weight f 0,3 gm 2. Exanple 6
The sound absorptive fabric is produced in the sane

mannet. as,in_exa 1 n..he,l noti r .

TRRE B el eVBORE T ot o3 eriiftlng Y, BPR0 o fhotibres

tdlmen {bmacté \Jtvéwﬁf ofl2 ghn % anel edrvélr-ﬁ?mfm |2y 2 thsrrm@mbtdsamth surface

el ectrostati g spinnin uc air ayer

preight el g tribe %Wﬁi%l’?' hdRer 2 eP fﬁa %thM%érwe'ght of
g r r r

2 rEyaps sirf® PEX BF bl 2 g Rereapr .%“"’.‘Wﬁ%ﬁé ARt o103 gm”

sancbtheiongve oPPB dordayer Zobmanofibrashwith seifassiwsighhet®d am™>.

cross laying into the sound absorptive fabric of the

total thickness of 35 mmand with the surface weight

Exathplegm 2, after which it is subject to the heat

g L g\% é < S%‘S ane rétﬂ/%f %Hg]% etﬂr%ﬁ)cegf I, dg%gsa':mg manner as in

a@@mmé I1OWh@anﬁéuéyér®oﬁ mhofiBrEROwitH eanﬁé@m@m f@m bae®,1 gm™
ght of the layer Z itself of nanofibres

siét?rﬂﬂ’"@%é?@r e bés‘ﬁdﬁ)/ﬁ"rcl & e dpch forayist web ékar&#ghethe elggtrostatic
%ﬁrﬁﬁﬁa@ Hnngu a(r?%gi Ef EX ﬁt)‘_lﬁr_fs} acrgB:Azll gﬁ@%?ﬁ;&e there are

godsmoneblearmthardhmlayens 3 afyearded mbrmnmb frogsthsi sitle of the layer
rface i of 1. m t he .curve PP er f
S Rb RSt The taiBufsn e toiding 1 the, B4, Fp8 rabric is
RRén fcﬁéaté@}aeéoran@ tone Hig b4 aad Wmﬂtl’mﬁumﬁ@@ By WeeAHY ofchross laying
2 and the curve PP5 for of nanofi bre
th%grww& apepigHYe Jabic of dhy iotaéxm#meéswﬁﬁ% ’E%ﬁ@d with the
tvbéﬁ&h mﬂbasc? %rﬂ@#%% it s EHi5eSRRBHBRIR tradfmbY, in the

exan'p e I'ayer 2 of nanofibres with surface
v&amma‘nnenaelrttb\e(ﬁmnmz is applied on the basic

| er i FRLEE sollsls, UePerpBY ) LOSGBRRELS A3 focorptor
tdapacitppromethe tsbang fasqiency and surface weight of the layer 2 itself of
nanofibres for the sound absorptive fabric according to the example 7, at the
same time the curve PPP1 expresses this dependence for the layer 2 of
nanofibres with surface weight of 2 gm?, the curve PPP2 for layer 2 of
nanofibres with surface weight of 1 gm™, the curve PPP3 for layer 2 of nanofibres
with surface weight of 0,5 gm? and the curve PPP4 for layer 2 of nanofibres with
surface weight of 0,3 gm™.

The above mentioned examples of usage are illustrative only and the
invention relates as well to the sound absorptive fabrics containing layers of
carded fibrous web of other surface weights and/or composed from other fibres
and also to other surface weights, selected as need may be, of nanofibre layers.
In no way the invention is limited to the described number of layers of sound
absorptive fabric. The shown dependencies of coefficient of sound absorption

capacity on sound frequency and the surface weight of the nanofibre layer itself
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positi oned another three |layers 3 of carded fibrous
web fromthe side of the layer 2 of nanofibres. The

wobalwei10836s t hen created according to the Fig. 2CT22006/000017

fabric is then created according to the Fig. 4 and
further fornmed by nmeans of cross laying into the sound
absorptive fabric of the total 4¢hi ckness of 35 nm and
with the surface weight of 450 gm2 , after which it

. u J . i . r. .
ploR PR sddhd ABetBidn SaBAUTPR g BokOReRaT IR, invention,
espedafyf icithat arbssolibd@0abs @000i blz, cepacithy aeffidient of sound
spund, .frequency and_surface weight of the |ayer 2

AbRaPHoR FapRRTARE SoMP R R absor pti ve fabric
according to the exanple 7, at the sanme tinme the curve

PPP1 QxFresses_Lhis dependence for the layer 2 of

chisttriph aRpRgaili®r f ace wei ght of 2 gm 2, the curve

PPP2 ; j i i i
1 gm JE RARGn T SbplsaRR; ecep RN ot edplouesiy g 2bsorptive
$oinpzand emmpdnents fo, utgmoliveraviation, buildieg RPE4MAORINery industry,

I f i Bre ' f [

A 6B BorRR R, BBk Bt b 8 RonSloeBedy Hpfes e
apgignaodstieundivgnini the speé@t efanamdssired soutdie sound
absorptive fabrics containing | ayers of carded fibrous
web of other surface wei ghts and/ or conposed from
other fibres and also to other surface weights,

sel ected as need may be, of nanofibre layers. In no
way the invention is |limted to the described nunber
of | ayers of sound absorptive fabric. The shown
dependenci es of coefficient of sound absorption
capacity on sound frequency and the surface wei ght of
the nanofibre |ayer itsel fprove a high sound
absorption capacity of the fabric according to the

i nvention, especially in the areas of 500 to 6000 Hz,
when the coefficient of sound absorption capacity
varies fromO0,8 to nearly 1. Industrial applicability
The invention is applicable especially at the
producers of sound absorptive |lining and conmponents
for autonotive, aviation, building and machinery

i ndustry,
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and if conpared with the present state of the art it
consi derably inproves the hygi ene of surroundings in
woOherssipssss e of an undesired sound. CLAIMS 1. Thecayees®00017
sound absorptive non-woven fabric containing the
resonance nmenbrane and at | east one another |ayer of
fibrous material, characterisedqqby that the resonance
menbrane is created by a layer (2) of nanofibres of
diameter to 600 nanoneters gngiws surface weight 0,1
to 5 g/n2, at the sane tinme the resonance nenbrane,
together with another at |east one layer (1, 3) of the
fibrous material, is forned by nmeans of cross |aying

to th f i aht,, ..

L0 L0, 120" LALAL NI SpRA8, R AR SRl laning e

trecmnfalnge mmembraae aancgratatﬁeb@hsb%on?aartudther Iltaymr of ZJbrofis material,
aRRsiteliEga gy ShFEHTE LU0 HerBlars imaraatst ot # Javer @) of

fnahanmegw alihéter tt6 60DhambReters, an@rﬁrs@%\@é Ivﬁa@@htbw w etg/m at
the layer (2) of nanofibres IsetJ oi ned together with at
8

theygame {Eng Higsfespnancy membianedagether vwith amﬂwezfcamaﬁé@ne layer
O] D108 Rt Pl 1 e or REQTERG 3o Hhecureo

éfmdmsam\drtpﬂh&'eulﬁaMWelghhcor ding to the claim 3,

characterised by that the layer (2) of nanofibres is
j oi ned. orhe tlayersdh ssiudd absdiptivd afpbric (acc@Bilingf tecatheéedtlaim 1,

BRI AER 553 e el L S O 8l Bhot Ubosanc

spinning of polymer solution.

3. The layered sound absorptive fabric according to the claim 2,
characterised by that the layer (2) of nanofibres is joined together with at least
one layer (1, 3) of carded fibrous web composed of fibres having diameter of 10
to 45 micrometers and of the surface weight 5 to 100g/m?.

4. The layered sound absorptive fabric according to the claim 3,
characterised by that the layer (2) of nanofibres is joined on its each side with a
layer (1, 3) of carded fibrous web created by fibres having diameter of 10 to 45
micrometers and of surface weight 5 to 100g/m?>.



