1 Specification SOUND ABSORBI NG MATERI AL 5 Technical Field The present
invention relates to a sound-absorbing material, nore particularly to a
sound- absorbing naterial to be used in the fields of, for exanple, electric
products such as air conditioners, eleftric refrigerators, electric washing
10 machines, and electric |awn nowers; transport facilities such as
vehi cl es, boats and ships, and airplanes; or building materials such as
building wall materials, and civil engineering/ construction nachineries.
15 Background Art Sound- absor bi ngsp@tefi@dsic e conventionally used for, for
exanple, electric products, building wall materials, and vehicles.
Particularly, f or the purpose of preventing vehicles such as cars from
generating exterior acceleration noise or 20 exterior idling noise,
specifications requiring t h8OUNBRgAREORBANG MAEREBAASsi ons be surrounded with
acoustic shields are being adopted. Cenerally, in the case of cars, such
acoustic shields need not only to have excell ent sound absorbency but al so
to pr ventcﬁpe spread of fire to a driver seat in the event that 25 a fire
br eaks> out! SR F 38N Gife G oom due to a traffic accident, in view of securing

safety. Accordi.ngl fromthe. vi int fire preventi.on. there has been
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ret ar dancy,
conditioners, electric refrigerators, electric washing
10 machines, and electric lawn mowers; transport facilities such
as vehicles, boats and ships, and airplanes; or building

materialssuchasbuildingwallmaterials, andcivilengineering/

construction machineries.

15 Background Art
Sound-absorbing materials are conventionally used for, for
example, electric products, building wall materials, and
vehicles. Particularly, for the purpose of preventing vehicles
such as cars from generating exterior acceleration noise or
20 exterior idling noise, specifications requiring that engines
and transmissions be surrounded with acoustic shields are being
adopted. Generally, in the case of cars, such acoustic shields
need not only to have excellent sound absorbency but also to
prevent the spread of fire to a driver seat in the event that
25 a fire breaks out in an engine room due to a traffic accident,
in view of securing safety. Accordingly, from the viewpoint
of fire prevention, there has been a demand for a flame-retardant
sound-absorbing material excellent in not only sound absorbency

but also fire safety. In addition, it is also desired that such



it is desired that sound-absorbing materials for vehicles such 5 as cars
shoul d be nade of light and recyclable materials to achieve the wei ght
reduction of cars and to pronote recycled use of sound-absorbing naterials
of scrap cars. This is because pron®tion of recycled use of various parts
of scrap cars to reduce the amount of industrial waste fromscrap cars as
much as possible 10 is considered inportant for prevention of pollution. For
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Gener al Iay,to&ilca%%-srg]h%gld% aden-woven fabrics are manufactured by, for
exanpl e,” usI ng fl'ame-retardant fibers such as aram dfi bers
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fabrics, or using synthetic fibers in which a phosphoric acid-based flame

retardant 9§ GediHdd thaitdsbasedabsapBihgndliitals foiredric1685 sEeat i ng or
i npregnating sheet-1like non-woven fabrics with a 20 bi nder coating sol ution
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Appl i cation Laid-open Nos. 62-43336 and 62-43337 disclose an interior

mat er i althkeoweidghitcireducikdonf dt gaad [dpdate pnegatey ingdyalddrisie &frul si on
onto the surface of a non-woven fabric nmat obtained by needl e-punching 25 a
web compgPusdd absogbipgonaitex igdisy &t SCHaPh&arsa pdhypr 6fyPEFEUSEi ber, or a
m xture thereof and 5 wt% of a rayon_fiber, dryin it to form
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non-woven abric mat is united with the glass fiber mat. Further, the
interior natrertdledreyebnsheschaded gt e gt hhatf idiRy-adtardant
non-woven fabrics are receiving attention as materials
satisfying the above requirements. Generally, flame-retardant
non-woven fabrics are manufactured by, for example, using
15 flame-retardant fiberssuchasaramidfibersandpolychlal fibers
as main constituent synthetic fibers of non-woven fabrics, or
using synthetic fibers in which a phosphoric acid-based flame
retardant or a boric acid-based flame retardant is blended, or
coating or impregnating sheet-like non-woven fabrics with a
20 binder coating solution inwhich a flame retardant is dispersed.
For example, Japanese Patent Application Laid-open Nos.
62-43336 and 62-43337 disclose an interiormaterial for vehicles
manufactured by applying a vinyl chloride emulsion onto the
surface of a non-woven fabric mat obtained by needle-punching
25 a web comprised of 95 wt% of a polyester fiber, a polypropylene
fiber, or a mixture thereof and 5 wt? of a rayon fiber, drying
it to form a flame-retardant resin coating, and laminating a

glass fiber mat on the resin-coated surface of the non-woven

fabricmat tounite the glass fiber mat with the non-woven fabric



5 a fear that the interior material produces dioxin when incinerated.

Furt her, Japanese Patent Application Laid-open No. 9-59857 discloses a

fl ame-retardant non-woven fabric manufactured by |am nating non-woven web
| ayers of aflane-retardant staple fibé 10 on both of the surfaces of
non-woven web |ayers of a polyester fiber in such a manner that the anount
of the non-woven web | ayers of the flanme-retardant staple fiber becones 50

wt % or nore of the total amount of a resultant non-woven fabric, and
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or nodacrylicC I ber (?ﬂat I's obtalned”by copolynerizing acrylohifrile with
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stitch-bonding it. Japanese Patent Application Laid-open No. 2000-328418

di scl psea achel egamr- theeihkamBorematedanalngroMmices didhiirc wistf act ured by
binding a fiber web containing a cellul ose-based fiber, a polyvinyl

al cohol - hasedefralbed,. and a 25 phosphorus-based fl ane-retardant pol yester
fiber with an acrylic resin binder. These non-woven fabrics disclosed in
the above p&uathegocirpanesefatentehbPhicabiondmd d-@tnamdacy? HR85Door in
sound absorbency. As_an exanpl e_of afl ane-retardant sound-absorbi ng
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fiber in such a manner that the amount of the non-woven web layers
of the flame-retardant staple fiber becomes 50 wt% or more of
the total amount of a resultant non-woven fabric, and
intertwining the constituent fibers with each other between
15 adjacent web layers. Japanese Patent ApplicationLaid-open No.
2002-348766 discloses a flame-retardant sheet material
manufactured by needle-punching a web obtained by blending a
polyester fiberwith a flame-retardant rayon fiber or modacrylic
fiber (that is obtained by copolymerizing acrylonitrile with
20 avinyl chloride-based monomer as a flame retardant) and further
stitch-bonding it. Japanese Patent Application Laid-open No.
2000-328418 discloses a halogen-free flame-retardant non-woven
fabric manufactured by binding a fiber web containing a
cellulose-based fiber, a polyvinyl alcohol-based fiber, and a
25 phosphorus-based flame-retardant polyester fiber with an
acrylic resin binder. These non-woven fabrics disclosed in the
above patent documents are excellent in flame retardancy but
poor in sound absorbency.

As an example of a flame-retardant sound-absorbingmaterial,



together with a fibrous binder such as a lownelting point polyester fiber,
and a surface material which is conprised of a polyester fiber-based
non-woven fabric subjected to water-, oil-, and flame-proof treatnent.
Further, Japanese Patent 10 Applicationmn Laid-open No. 2002-161465 di scl oses
a sound-absorbing material manufactured by lam nating a flane-retardant

pol yester filanment non-woven fabric as a surf ace material on one surface
of a lam nate structure conprising a neltblown non-woven fabric and a
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above techni ques, these flanme-retardant sound-absorbing materials are
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process thereof. 25 Further, in a case where the polyester fiber contains a

hal ogen- basggethafewiehaad@nbrotiBebénderashiear alshat 1ioe melaumdr gesigihi ng
mat eri al produces a toxic gas when burned. On the other hand, the

sound- absopbilpgstatrefibes, coodralisugfiacet metelrdtflewhiebhis quespiiosed o f
drawback that flanme retardancy is poor. S Disclosure of the Invention In
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i nvention to_provide a sound-absorbin& material _ which is advantageous in
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sound-absorbing material manufactured by laminating a
flame-retardant polyester filament non-woven fabricas asurface
material on one surface of a laminate structure comprising a
meltblown non-woven fabric and a polyester non-woven fabric
15 united by needle-punching.

In both of the above techniques, these flame-retardant
sound-absorbing materials are manufactured by uniting a
sound-absorbing material with a flame-retardant surface
material. According to the former technigques, as described

20 above, since the mat-1like sound-absorbing material and the
surface material coating the sound-absorbing material are
integrallymolded, it isnecessary tocarryout thermocompression
molding at a temperature of amelting point of the fibrous binder
or higher, which complicates the manufacturing process thereof.

25 Further, in a case where the polyester fiber contains a
halogen-based flame retardant, there is a fear that the
sound-absorbing material produces a toxic gas when burned. On

the other hand, the sound-absorbing materials according to the

latter techniques have a drawback that flame retardancy is poor.



shrinkability, and is excellent in safety, cost efficiency and
recyclability. In order to achieve the above object, the present inventors
10 have intensively investigated, and as a result they have found that by
| ayering a surface material having an aisr perneability of not nore than 50
cc/cnR/ sec nmeasured according to JIS L-1096 onto a non-woven fabric with a
mass per unit area of 150 to 800 g/n2 and a bulk density of 0.01 to 0.2

g/ cnB, especially such 15 a non-woven fabric obtained by intertw sting

fibers by nggig§8¥%f8£nghgggxggg£ihgt punchi ng rather than by therma

fusion, it 1S possiblet aln a sound-absorbing material excellent in
sound absorbency, f |ame retardancy, recyclability, and workability. This
findi ng has | edPt BieWeCt opf RTINLYRS tIRSCDIPY ahgite i nvlerts @ object
Specificallg, the present invention is directed to, a sound-absorMigi
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material of the present 1nvention, the noh-woven fabric Ts prefer y a

fabric in yoiedn amdtéPes10Phast hCcshapitubhbeEinag ashpalteasi ahantowt apl e
fiber with an LO value of not less than 25 are intertwi sted together. The

mass rati oslefifkabihetyppmbtiscest@plent ihesadiedyt, heosbamficisdmsdywraingt apl e
fiber is nore preferably in a range of 5 95:5 to 55:45, nost preferably in a
range of 86edyclabbbiuy. The sound-absorbing nmaterial having such a
structure is a_ flane-retardant sound-absorbing material excellent in flanme

retardancy as WeOrder sghipiothemhove object, the present inventors

10 have intensively investigated, and as a result they have found
that by layering a surface material having an air permeability
of not more than 50 cc/cm?/sec measured according to JIS L-1096
onto a non-woven fabric with a mass per unit area of 150 to 800
g/nﬁ and a bulk density of 0.01 to 0.2 g/cm?, especially such
15 a non-woven fabric obtained by intertwisting fibers by
needle-punching or water jet punching rather than by thermal
fusion, it is possible to obtain a sound-absorbing material
excellent in sound absorbency, flame retardancy, recyclability,
and workability. This finding has led to the completion of the
20 present invention.
Specifically, the present invention is directed to a
sound-absorbing material having a layer structure comprising
a non-woven fabric with a mass per unit area of 150 to 800 g/m*
and a bulk density of 0.01 to 0.2 g/cm’® and a surface material
25 with an air permeability of not more than 50 cc/cm?/sec measured
according to JIS L-1096.
In the sound-absorbing material of the present invention,

the non-woven fabric is preferably a fabric in which a



Further, in the sound-absorbing material of the present 10 invention, the
thernopl astic staple fiber is preferably at | east one kind of staple fibers
selected fromthe group consisting of a polyester fiber, a polypropyl ene
fiber and a nylon fiber, and the heat-rgesistant staple fiber is preferably
at least one kind of staple fibers selected fromthe group consisting of an
15 aram d fiber, a pol yphenylene sulfide fiber, a polybenzoxazole fiber, a
pol ybenzot hi azol e fi ber, a pol ybenzi m dazole fiber, a polyether ether

ket one fi b&hermopdiagdiyl stepfiebéiben pofya helt-fepestant fstapleefibber, and
a flanme-resistant fiber. Mre Ereferabl , _the thernnglastlc staple fiber is
a pol yester§Pa&ﬂ &03ovatpe onat tifshihan 3 pseat terapletede?9¢ SheR- arani d

| Furth bj | of
nvent | on, TERoMEF! A65 1Rapkr (R (ESHRERAPRAY & e h?o”adﬁ@'eeﬁr i
non- woven Pé‘%‘&!-%%g%gﬁgt skal _dLeSEE'i‘B{aE Ebbrﬁéré‘o rdPYED bé'f?%ggsane ci nd

non-woven ric an sur ace materi al e conprise
of syntdiet pg ki @sr?swg,eomsgt #Pef@?aﬁj?ynﬂn@Sﬁéﬁ’éé‘%ﬁﬁé?fiﬂt&fsﬁh@?Prese“t
invention, the surface material Is preferably a wet-laid non-woven fabric
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or a wet-laid non-woven fabric conprised of a heat-resistant fiber with an
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using such a wet-laid non-woven fabric as the surface material, it is 5
possi bl e tvetbrdancy ssunelabasr sengdmabsordeneycel | ent in sound absorbency

and fl anme resistance. Mireover, in _the sound-absorbing material of the
present invenFP&hhexs ﬂﬁetgﬁrF&B@dnﬁpéPFanﬁsm$F9§H% FE?&&%/HE&&F%F cl ean
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one kind of staple fibers selected from the group consisting

of a polyester fiber, a polypropylene fiber and a nylon fiber,

and the heat-resistant staple fiber is preferably at least one

kind of staple fibers selected from the group consisting of an

15 aramid fiber, a polyphenylene sulfide fiber, a polybenzoxazole

fiber, a polybenzothiazole fiber, a polybenzimidazole fiber,

a polyether ether ketone fiber, a polyarylate fiber, a polyimide

fiber, a fluoride fiber, and a flame-resistant fiber. More

preferably, the thermoplastic staple fiber is a polyester staple

20 fiber and the heat-resistant staple fiber is an aramid staple
fiber.

Furthermore, in the sound-absorbingmaterial of the present
invention, the surface material is preferably a spunbonded
filament non-woven fabric or a wet-laid staple fiber non-woven

25 fabric. The non-woven fabric and the surface material may be
comprised of the same kind of synthetic fiber.

Moreover, in the sound-absorbing material of the present
invention, the surface material is preferably a wet-laid

non-woven fabric comprised of a heat-resistant fiber with an



10 diameter of not less than 0. 3 pn per 0. 1 ft3 when subjected to
measurenment by the tunbling nmethod according to JIS B-9923 6.2(1.2). By
usi ng such cl ean paper as the surface material, it is possible to obtain a
sound- absorbing material which is excelllent in sound absorbency and f | ane
retardancy, and has | ow 15 dust generation properties. Mreover, the
non-woven fabric and the surface naterial are preferably |ayered together

in a state_where_they are bonded together. In this case, the numher. of
bondi o pokIT SV arag e R TR S i (RS - P e PR &
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Moreover, 1 n the soun absorbing material of Thé present “invention

non-woven faRét-taf@YndR-wovbherabane 6k anpokuhedcenmazer@ala GGl U or a
cyl i nder having curved surf ace. In the forner case, the surface materi al

can be 3 aypoe€ible thoootaiasdanbsabsdriirgg pakgkedn axcd I drheihaidwid case,
the surface material can be |layered on the curved surf ace of the col umar
or the cyl abgerbencyrardahpbme zesdghdngbsorbing material in which the
surface 8 material is |layered on both surfaces of a hexahedral non-woven
fabric (e.qg. ﬁOFé@YaﬁguPartlp%trF&?%déﬁﬁfé‘EP% W@abﬁ dphe pxesant
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sound- abs ondh HGremé £t | By h@dlﬂgmﬁyﬂﬂgaméthdﬁtH&@oralhgptavﬁds B-9923
6.2(1.2). By using such clean paper as the surface material,
it is possible to obtain a sound-absorbing material which is
excellent in sound absorbency and flame retardancy, and has low
15 dust generation properties.
Moreover, the non-woven fabric and the surface material
are preferably layered together in a state where they are bonded
together. In this case, the number of bonding points of the
non-woven fabric and the surface material is preferably not more
20 than 30 points/cnﬁ, and the ratio of the total surface area of
the bonding points to the total surface area of the bonding points
and non-bonding points is preferably not more than 30%.
Moreover, in the sound-absorbing material of the present
invention, thenon-woven fabricmaybe in the shape of apolyhedron
25 or a column or a cylinder having curved surface. In the former
case, the surface material can be layered on two or more faces
of the polyhedron. In the latter case, the surface material

canbe layeredon the curved surface of the columnaror the cylinder.

For example, a sound-absorbing material in which the surface



i n sound absorbency at |ow frequencies. The above-descri bed sound-absorbi ng
material can be suitably used as a sound-absorbing material for vehicle
interior or exterior materials, |awn nmowers, and breakers. 15 Effect of the
I nvention According to the present invegtion, it is possible to provide a
sound- absorbing material excellent in sound absorbency (e.g., nornal

i nci dence sound absorption coefficients, sound 20 absorption coefficients in
reverberation chanber), flanme retardancy, recyclability, and workability at
| ow cost. hateaflditiolayeredier dtla snorfavre off alliexahddma hedrinwoven
intertwsting a thernoplastic staple fiber with a heat-resistant staple
fiber nakEabricpbesybl ea trePrandulear daxfllspfeniperd man-wessbifaprix)

mat eri al which produces no drip of a_liquid nolten material when the
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as when burned, Best Nbde for, Carr Qut the |nvention
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800 g/ n densi sur acemateri al
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to JIS L-1096. The non-woven fabric to be used in the present i1nventlon

may be eithgtedisl aplyehhibed maokinayer §ebhictudé conipdiddiBlY onBOGr WMHLRN
fabric as long as it has a mass per unit area of 150 to 800 g/n2 and a bul k

density ofl8yéistef Otie giamBrodermanfamsid Garod o fora meare lawers & ithe ncl ude
needl e- punched non-woven fabrics, water jet punched non-woven fabrics,
mel t bl own swuvfre®reteripdi sdergiunbbagded ayerswrvennispdiwis;h eagh other.

10 The sound-absorbingmaterial having such a structure is improved
in sound absorbency at low frequencies.

The above-described sound-absorbing material can be
suitably used as a sound-absorbingmaterial for vehicle interior
or exterior materials, lawn mowers, and breakers.

15
Effect of the Invention

According to the present invention, it ispossible toprovide
a sound-absorbing material excellent in sound absorbency (e.g.,
normal incidence sound absorption coefficients, sound

20 absorption coefficients in reverberation chamber), flame
retardancy, recyclability, and workability at low cost. 1In
addition, theuse of anon-woven fabricobtained by intertwisting
a thermoplastic staple fiber with a heat-resistant staple fiber
makes it possible to provide a high-safety sound-absorbing

25 material which produces no drip of a 1liquid molten material when
the constituent fibers are melted, has low shrinkability, and

produces no toxic gas when burned.

Best Mode for Carrying Out the Invention



stitch-bonded non-woven fabrics. Anobng them needl e-punched non-woven
fabrics and water jet punched non-woven fabrics are 15 preferably used, and
needl e- punched non-woven fabrics are particularly preferably used. Crude
felt can also be used as the non-woven9%abric. In the present invention,
the cross-sectional shape of a constituent fiber of the non-woven fabric is
not particularly 20 |limted, and the constituent fiber may have either a
perfect circul g‘r cr%ﬂs ecti qnal Ss- sectl onal shape.
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non-woven fabric 1s a natural er or a synthetic fiber, a synthetic

fiber is pbefcﬁroab&dousgd&m@mtah@uff@wmbmér%lﬁut_rra@hhumeﬁa@ﬁmﬁﬁtyf t he
synthetic fiber include 10 thernoplastic fibers such as a polyester fiber,a

pol yami $le bfidet mofe. than 58 oy an’ fddiempasamredcaydtord indearo, Jagd. a1 @aé yol efin
fiber (e.g., a polypropylene fiber, a polyethylene fiber). Such fibers can
be manuf act ur e@hier oonr-wavent €éabalic thebedised cor dihgy Brasent Walverkinbem

met hod such as_wet spinning, dry spinning, or nelt spinning. Among these
synt heti ¢ PRBePS§, ﬁl’p‘gleyeét §tapilgefibeg PORYHPYEP EAPTHICHOT, darfd-ansabn
fiber are Eref er abl Ye used because they are excellent in.durabili and
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can be economcally manufactured. In addition,
fabrics, water jet punched non-woven fabrics, meltblown
non-woven fabrics, spunbonded non-woven fabrics, and
stitch-bonded non-woven fabrics. Among them, needle-punched
non-woven fabrics and water jet punched non-woven fabrics are
15 preferably used, and needle-punched non-woven fabrics are
particularly preferably used. Crude felt can also be used as
the non-woven fabric.
In the present invention, the cross-sectional shape of a
constituent fiber of the non-woven fabric is not particularly
20 limited, and the constituent fiber may have either a perfect
circular cross-sectional shape or a modified cross-sectional
shape. Examples of the modified cross-sectional shape include
oval, hollow, X, ¥, T, L, star, leaf (e.g., trefoil, quatrefoil,
cinquefoil), and other polyangular (e.g., triangular,
25 quadrangular, pentangular, hexangular) shapes.
Further, in the present invention, the constituent fiber
of the non-woven fabric is a natural fiber or a synthetic fiber,

but a synthetic fiber is preferably used from the viewpoint of

durability. Examples of the synthetic fiber include



non-woven fabrics nade of a polyester fiber have good texture 15 and

nol dability. Such thernoplastic fibers nay be partially or entirely nade of
a reused material (recovered and regenerated fibers). Particularly, fibers
recycled fromrecovered fibers once us?g for vehicle interior or exterior
materials can be suitably used. 20 The pol yester fiber described above is
not particularly |imted as long as it is made of a polyester resin. Such a
pol yester resin is not particularly limted as long as it is a polyner
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thermally melting used polyester non-woven fabrics and the thus
obtained polyester can be easily recycled, and therefore a

polyester fiber can be economically manufactured. In addition,
non-woven fabrics made of a polyester fiber have good texture

15 and moldability. Such thermoplastic fibers may be partially
or entirely made of a reused material (recovered and regenerated
fibers). Particularly, fibers recycled from recovered fibers
once used for vehicle interior or exterior materials can be
suitably used.

20 The polyester fiber described above is not particularly
limited as long as it is made of a polyester resin. Such a
polyestef resin is not particularly limited as long as it is
a polymer resin which comprises repeatingunits containingester
linkages, and may be one which comprises ethylene terephthalate

25 as a main repeating units of a dicarboxylic acid component and
a glycol component. Alternatively, the polyester fiber may be
a biodegradable polyester fiber made of polycaprolactone,
polyethylene succinate, polybutylene succinate, polyethylene

adipate, polybutylene adipate, polyethylene succinate/adipate



15 The pol yester fiber is generally manufactured using a polyester resin
according to a well-known spinning nethod such as nelt spinning. Exanples
of such a polyester fiber include a polyethylene terephthalate (PET) fiber,
a polybutylene terephthalate (PBT) f iber, a polyethyl ene phthal ate (PEN)
fiber, 20 a pol ycycl ohexyl enedi net hyl ene terephthal ate (PCT) fiber, a

pol ytri nmet hyl ene terephthalate (PTT) fiber, and a polytrinethylene
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acid, sulfonic acid, or metal-substituted isophthalic acid.
Further, the glycol component can be partially replaced by
diethylene glycol, neopentyl glycol, 1,4-cyclohexanediol,
1,4-cyclohexanedimethanol, or polyalkylene glycol.

15 The polyester fiber is generally manufactured using a
polyester resin according to a well-known spinning method such
as melt spinning. Examples of such a polyester fiber include
a polyethylene terephthalate (PET) fiber, a polybutylene
terephthalate (PBT) fiber, apolyethylene phthalate (PEN) fiber,

20 a polycyclohexylenedimethylene terephthalate (PCT) fiber, a
polytrimethylene terephthalate (PTT) fiber, and a
polytrimethylene naphthalate (PTN) fiber. Among them, a
polyethylene terephthalate (PET) fiber is preferably used. The
polyethylene terephthalate fiber may contain, for example,

25 conventional antioxidants, chelating agents, ion-exchange
agents, color protection agents, waxes, silicone 0il, or various
surfactants as well as particles such as various inorganic
particlese.g., titaniumoxide, siliconoxide, calciumcarbonate,

silicon nitride, clay, talc, kaolin, and =zirconium acid,



pol yhexanet hyl ene adi pam de(nyl on 66), polytetranmethyle aendi pam de (nylon
46), pol yhexanet hyl ene sebacam de (nylon 610), pol yhexanet hyl ene dodecam de
(nylon 612), pol yundecanam de (nylon 11), pol ydodecanam de (nylon 12), 20
pol y(m xyl ene adi pam de) (nylon MXD6), pel yhexanethylene terephthal am de
(nylon 6T), polyhexanethyl ene isophthalam de (nylon 61), polyxylylene
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10 resin according to a well-known spinning method such as melt

spinning. Further, the polypropylene fiber may contain the
above-mentioned various additives that can be added to the
polyester fiber.
Examples of the nylon fiber include fibers made of nylon resins
15 or nylon copolymer resins such as polycaproamide (nylon 6),
polyhexamethylene adipamide(nylon 66), polytetramethyle
aendipamide (nylon 46), polyhexamethylene sebacamide (nylon
610), polyhexamethylene dodecamide (nylon 612),
polyundecanamide (nylon 11), polydodecanamide (nylon 12),
20 poly(m-xylene adipamide) (nylon MXD6), polyhexamethylene
terephthalamide (nylon 6T), polyhexamethylene isophthalamide
(nylon 61), polyxylylene adipamide (nylon XD6),
polycaproamide/polyhexamethylene terephthalamide copolymer
(nylon 6/6T), polyhexamethylene adipamide/polyhexamethylene
25 terephthalamide copolymer (nylon 66/6T), polyhexamethylene
adipamide/polyhexamethylene isophthalamide copolymer (nylon
66/61), polyhexamethylene adipamide/polyhexamethylene
isophthalamide/polycaproamide copolymer (nylon 66/61/6),

polyhexamethyleneterephthalamide/polyhexamethyleneisophthal



the fiber length of the thernoplastic fiber is preferably 10 nmor |onger.
The thernoplastic fiber may be either a filanent or a staple fiber. In the
case of a staple fiber, the fiber length is preferably 10 to 100 mm
particularly preferably 20 20 to 80 mm By intertwisting a staple fiber
having a fiber length of 10 mmor |onger to manufacture anon -woven fabric,
it is possible to prevent the staple fiber fromdropping off the non-woven
fabric. A longer fiber |ength makes sound absorbency of the non-woven
fabric betamidebut tepésyhernake(splomabi l626KL, 0. polphexanws thylerd
machine) and f | ame retardancy poor. Theref ore, the f iber length of the

t her nopl astecephéphéamilder pod ygodecaabmide00caoppdymeess(nyTboe fehen2ss of
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fibers that are rendered flane 15 retardant by adding a flanme retardant,
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fiber.

The fiber length and fineness of the thermoplastic fiber
are not particularly limited, and are appropriately determined
according to compatibility with other synthetic fibers or the

15 uses of resultant flame-retardant non-woven fabrics. However,
the fiber length of the thermoplastic fiber is preferably 10
mm or longer. The thermoplastic fiber may be either a filament
or a staple fiber. 1In the case of a staple fiber, the fiber
length is preferably 10 to 100 mm, particularly preferably 20

20 to80mm. By intertwisting a staple fiber having a fiber length
of 10mmor longer tomanufactureanon-wovenfabric, itispossible
toprevent the staple fiber fromdropping off the non-woven fabric.
A longer fiber length makes sound absorbency of the non-woven
fabric better, but tends tomake spinnability (e.g., by a carding

25 machine) and flame retardancy poor. Therefore, the fiber length
of the thermoplastic staple fiber is preferably 100 mm or less.
The fineness of the thermoplastic fiber is 0.5 to 30 dtex,

preferably 1.0 to 20 dtex, particularly preferably 1.0 to 10

dtex.



fiber. Here, an LO val ue neans the m ni mum oxygen concentration required
to sustain conbustion of 5 cmor nore of a sanple, and is neasured
according to JIS L 1091. By using such a 20 heat-resistant staple fiber
having an LO value of not less than 254 it is possible to inpart flanme
retardancy to the non-woven fabric. However, in order to obtain an even
nore flame -retardant non-woven fabric, a heat-resistant staple fiber
having an LO value of not less than 28 is preferably used. 25 The

heat - r esi st ant Hteaphermppéastacistanks EAlsiry nerbiomed @hovier eanrite kaednt i on
is superior to the thernoplastic staple fiber in that it has | ow
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united with a heat-resistant staple fiber. The heat-resistant

staple fiber has an LOI (limiting oxygen index) value of not
less than 25, and does not include fibers that are rendered f£flame

15 retardant by adding a flame retardant, such as a flame-retardant
rayon fiber, a flame-retardant vinylon fiber, and a modacrylic
fiber. Here, anLOIvaluemeans theminimumoxygen concentration
required to sustain combustion of 5 cm or more of a sample, and
is measured according to JIS L 1091. By using such a

20 heat-resistant staple fiber having an LOI value of not less than
25, it is possible to impart flame retardancy to the non-woven
fabric. However, inorder toobtainanevenmore flame-retardant
non-woven fabric, a heat-resistant staple fiber having an LOI
value of not less than 28 is preferably used.

25 The heat-resistant staple fiber to be preferably used in
the present invention is superior to the thermoplastic staple
fiber in that it has low shrinkability, and therefore a resultant
non-woven fabric is not easily melted and shrunk when burned.

Particularly, such a heat-resistant staple fiber preferably has



by Toho Tenax under the trade nanme of "Pyronmex(r)" can be nentioned. Anong
these heat-resistant organic fibers, at |east one 20 type of organic fibers
selected fromthe group consisting of an
aranidfiber,apolyphenylenesulfidefiber,qgolybenzoxazole fi ber, a polyether
ether ketone fiber, a polyarylate fiber,“and a flame-resistant fiber is
preferably used fromthe viewpoint of |ow shrinkability and workability.
Particularly, an aramd 25 fiber is preferably used. The aram d fi ber

i ncl udes a Py Hed Shirdibiia@N@ A ndBhnd aHah fidbert i .cusgebyria
para-aram d fiber is preferably used fromthe viewoint of |ower heat
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comerci al | y-avai |l abl e products such as a pol yparaphenyl ene terephthal am de
fi ber (manudfidems ebthyinEd bPU PoONTexaop D, RONEAEORAY 1€éast bne. typeeoft he
trade nane of "KEVLAR(r)") and a co-poly-paraphenyl ene-3, 4'-oxydi phenyl ene
t er epht hal &eiade resfijsyan t(opgan be fibedsipe Iratad\f xeméhetdroun aoes hakibngf
"TECHNORA(&"). Such an aram d fiber. my have a filmforner, a silane
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15 staple fibér Used together or the uses of a resultant sound-absorbing
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dtex, preferably 0.3 to 30 dtex, nore preferably 0.5 to 15 dtex,
parti cl0 ar hgaprekesistlaptlstaple fQbers include those conventionally known
or manufactured according towell-known methods or methods based
on these well-known methods, and all of them can be used. Here,
the flame-resistant fiber is mainly a fiber manufactured by
sintering an acrylic fiber at 200 to 500°C in an active atmosphere
15 such as air, that is, a precursor of carbon fiber. For example,
a flame-resistant fiber manufactured by Asahi Kasei under the
trade name of "LASTAN®" and a flame-resistant fiber manufactured

®r can be mentioned.

by Toho Tenax under the trade name of "Pyromex
Among these heat-resistant organic fibers, at least one
20 type of organic fibers selected from the group consisting of
anaramid fiber, apolyphenylenesulfide fiber, apolybenzoxazole
fiber, a polyether ether ketone fiber, a polyarylate fiber, and
a flame-resistant fiber is preferably used from the viewpoint
of low shrinkability and workability. Particularly, an aramid
25 fiber is preferably used.
The aramid fiber includes a para-aramid fiber and a
meta-aramid fiber. Particularly, a para-aramid fiber is

preferably used from the viewpoint of lower heat shrinkability.

Examples of the para-aramid fiber to be used include



dtex. The nmechani sm of flame retardancy in the non-woven fabric 20 according
to the present invention is not clear, but it can be considered that the
heat-resi stant staple fiber intertwisted wth the thernoplastic staple

fi ber has the function of inhibiting cngustion of the thernopl astic staple
fiber. The fiber length of the heat-resistant staple fiber is not 25
particularly limted, but is preferably 20 to 100 mm particularly
preferably 40 to 80 mmin view of flame retardancy and productivity. The
heat - r esi stcyimexlcAR 10 RIS B isathwVau@amdan PSEFpstagh¥nlichl

conbi nation of two or nore types of them For 17 exanple, the heat-resistant
stapl e fi badexrdphtthadramildee Sidvexr t(Emufrdtared by fRr BroU i PONT nanaspuor fi ber
|l ength may be m xed or the heat-resistant staple fibers that are different
in type as POMIIITORAY Qof.i,nBodassundefi tiee twandg mamy dfe "KEVEAR®™) endhar 5
case, the mxing ratio of these staple fibers is not particularly limted,
and can be cappodiyriparaphedstlent riodt ‘acrerdiphenwlene terephthalpappdses of a
resul tapnt sound-absorbing material. The thernoplastic staple fiber and the
heat - r e3i stf&r‘i’terst(%nélfaﬁ%é’&edt P IEIEE iyndafe thederrds mameioh are
preferably bl ended ®;q in amss ratio of 95:5 to 55:45. If the ratio
exceeds 95%By-HPES "dhe flanme retardancy of the non-woven fabric is not
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to contain 5% by nmass or re eat-resistan er-an
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staple fiber, it is possible to prevent the thernoplastic staple fiber from
bei ng conbuslecshantt & ted so19d@ mAetet e thasd, sudfdde tiahitment dgsstshan
55% by mass, the non-woven fabric is excellent in flane retardancy but poor
i n  wold@abiatitagheldat o dileowagamid fibhe wois priefleriab liyoihattee arashars p€d0 .01
to 20% by mass with respect to the amount of the aramid fiber.
The fiber length and fineness of the heat-resistant staple
fiber are not particularly limited, and are appropriately
determined according to compatibility with the thermoplastic
15 staple fiber used together or the uses of a resultant
sound-absorbing material. The fineness of the heat-resistant
staple fiber is 0.1 to 50 dtex, preferably 0.3 to 30 dtex, more
preferably 0.5 to 15 dtex, particularly preferably 1.0 to 10
dtex. The mechanismof flame retardancy in the non-woven fabric
20 according to the present invention is not clear, but it can be
considered that the heat-resistant staple fiber intertwisted
with the thermoplastic staple fiber has the function of
inhibiting combustion of the thermoplastic staple fiber. The
fiber length of the heat-resistant staple fiber is not
25 particularly limited, but is preferably 20 to 100 mm,
particularly preferably 40 to 80 mm in view of flame retardancy
and productivity.

The heat-resistant staple fibers mentioned above can be

used singly or in combination of two or more types of them. For



20 size, thereby reducing economc efficiency. Therefore, from the

vi ewpoi nt of flame retardancy and workability, the mass ratio of the
thernopl astic staple fiber and the heat-resistant staple fiber is nore
preferably 88:12 to 55:45, futhernore preferably 85:15 to 55:45, nost
preferably 85:15 to 65:35. 25 In the present invention, in order to inprove
the abrasion resistance and sound-absorbi ng properties of the non-woven
fabric, it is preferred that the thernoplastic staple fiber contain a

fi ne- deni erextamlrnptias hieatstraplis thindes t apte £ ibdemetblehiaate thersamyd agpec
staple fiber, at |east one type of 18 fibers selected fromthe
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properties are inpaired. The i"ber” I'ength of the fine-denier thernmoplastic
stapl e fibekelsS orNPurpdskisCblrall Yeldulititt hCUbRE Y Gt LY.
determ ned according to conpatibility with the heat-resistant staple fiber
15 used and t hahéstasemiopl d€iSid §8aple@indradisdthé hg atatrersialtantHoveyee, the
fiber length of the fine-denier thernoplastic staple fiber is generally

pr ef er abl y fibetrotd e wsgd parthe prasiept pneéetiabhprpref8fabiy blemdedse
where the fine-denier thernnglastic staple fiber 20 is mxed into a web,
the m X9 ngiPafi®aes Gafelq ofed§ehi Ep 55:45. If the ratio exceeds 953% by

mass, the flame retardancy of the non-woven fabric is not

sufficient so that dripping is likely to occur. That is, by
allowing a web to contain 5% by mass or more of the heat-resistant
staple fiber and intertwisting the heat-resistant staple fiber

15 with the thermoplastic staple fiber, it is possible to prevent
the thermoplastic staple fiber from being combusted and melted.
On the other hand, if the ratio is less than 55% by mass, the
non-woven fabric is excellent in flame retardancy but poor in
workability that allows the non-woven fabric to have a desired

20 size, thereby reducing economic efficiency. Therefore, from
the viewpoint of flame retardancy and workability, themass ratio
of the thermoplastic staple fiber and the heat-resistant staple
fiber is more preferably 88:12 to 55:45, futhermore preferably
85:15 to 55:45, most preferably 85:15 to 65:35.

25 In the present invention, in order to improve the abrasion
resistance and sound-absorbing properties of the non-woven
fabric, it is preferred that the thermoplastic staple fiber
contain a fine-denier thermoplastic staple fiber. As a

fine-denier thermoplastic staple fiber, at least one type of



thernopl astic staple fiber is preferably 30 to 70% by mass, nore preferably
30 to 50% by nmass with respect to the total anount of the thernoplastic
staple fiber. In the present invention, the weight of the non-woven fabric
25 is 150 to 800 g/n2. If the weight of .the non-woven fabric is too small
handl eabi | ity during manufacturing becones poor so that, for exanple, shape
retention properties of a web layer are inpaired. On the other hand, if the
wei ght of the non-woven fabric is too |large, energy required to intertw st

fibers is ¥ yehs ea3edt¥a HHA ttMeS tduds imdd tiired Spd Npedd 1 £0bdy, carried
out so that disadvantage such as deformati on occurs when the non-woven

fabric i s poAgRToRlemle fHod®, BAdDINIGE thfdlen? e €28 16101 R dasiss Dy a
conventional 5 web-form ng machi ne according to a conventional web-form ng

met hod. Fopodyethlydens iibietr,e anfd tare etherino asitiyl sdiaptetd i depolyanedrt he
heat-resi stant staple fiber is subjected to carding in a carding nmachine to
forma webfiblee com hevaenftdoned.t o be preferably used in the present 10
invention can be forned by, for exanple, needle punching or water _get
punchi ng a web T 8ineness o Ehei fitPe nderiey rhsrannlastigpréarilepeibort h the

heat-resistant staple fiber to intertwist and unite_the fjibers wth each
other. By $QuPedS&IPHWREESER LHtRERTRYCR FehfRBRTALIY At br %ﬁétdif?l’é' fibers

BN et Bl o ! o o ! oS
hon- voven SFARFEEDIE Drar Sz Sofeha ATttt I ARG R e
subj ected gha.need: & RURGREALssAbs ]Etlﬂtq;f&h@deh&e&hfla%ﬁﬁgbgsgg%hs@'&?fét y Is

too |l ow, the abrasion resistance o € non-woven rc econes

i nsuf ficieptine@id Bo@nl2ANn hadEkabi11fpveessles puBeh diensé bitnes Kea hi gh,
the bul k density and air volune ratio of

10 if the fineness of the fine-denier thermoplastic staple fiber
is too large, sound-absorbing properties are impaired. The
fiber length of the fine-denier thermoplastic staple fiber is
not particularly limited, and can be appropriately determined
according to compatibility with the heat-resistant staple fiber

15 used and the uses of a resultant sound-absorbing material.
However, the fiber lengthof thefine-denier thermoplasticstaple
fiber is generally preferably 10 to 100 mm, particularly
preferably 20 to 80 mm.

In a case where the fine-denier thermoplastic staple fiber

20 is mixed into a web, the mixing ratio of the fine-denier
thermoplastic staple fiber is preferably 30 to 70% by mass, more
preferably 30 to 50% by mass with respect to the total amount
of the thermoplastic staple fiber.

In the present invention, the weight of the non-woven fabric

25 is 150 to 800 g/m?’. If the weight of the non-woven fabric is
too small, handleability during manufacturing becomes poor so
that, for example, shape retention properties of a web layer
are impaired. On the other hand, if the weight of the non-woven

fabric is too large, energy required to intertwist fibers is



t he non-woven fabric are decreased, thereby deteriorating thernal

i nsul ation properties and sound-absorbing properties of the non-woven
fabric. Therefore, the needl e punch density 25 is preferably 50 to 300
punches/cn2, nore preferably 50 to 100 unches /CM2. In the present

i nvention, needle punching can be carridd out usi ng a conventional needle
punch machi ne according to a conventional needl e punch nethod. 20 Water jet
punchi ng can be carried out according to a conventional water jet punch

met hod usi mgucﬁégsﬁamr?ue@tmgin jo¥ £RHBEY 1@§Bbﬁ%ff1%r1e§f{rl%ybﬁgr1ed
hi gh- pressure water streans of %o 250 kg/cm2G froma plurality of

nozzl es hawguy s Qh&&ea&@aavgbt%g% stieh?af du¥apflatlib@nedcufsawhenetae in a
plurality of Ilines at intervals of 0.3 to 10 mm The di stance between the

nozzl es anchen-welvers fabafier aild ypradmmkesddtio 10 cm The web subjected to
needl e punching or water jet punching may be dried in the conventi onal
manner and thert i$§ tocdoesoded that)awedt cBebedbrned usinga eprventhenal
non-woven fabric is conprised of a staple fiber, if the bulk density

t her eof Si s wedy flagming Whﬁ%rﬂ:ﬁ?&%ﬂlnﬁ Het rﬁmcqmsqn%wrml wel- Eeumang

absor bency are |rrpa| red. On the other hand, if the bul k densit thereof IS
too high,  Meihod; efmw %Bf%flaﬁ%%‘?%Faﬁeeopéﬁa%rmf? £ybsFe

i npai r ed. ec r. the stapl | e flb non- ven fabrlc
to have a %%rtggns?ﬁ/ ‘?sjosgin?o%%%le %crr@r & er:‘aeb tr? c4 Rsity
of the sta MRER S aYdnf d Svdp 01 to 0. 1g/cn8 nor e preferably
0.02 to 0.08 gfhﬁg' ﬂg@%n E%ré;preferably 20 0.02 to 0.05 g/cnB. By

controlling thepf lrlkmd%wewfaiar&aeto NS PHVFRIT SARY e eld0 16ORhEObrEHEntati o
of air (oxygen) contained in the non-woven fabric within a certain range,
it is possiidhv@ntion can be formed by, for example, needle punching or water
jet punching a web obtained by blending the thermoplastic staple
fiber with the heat-resistant staple fiber to intertwist and
unite the fibers with each other. By subjecting the web to
punching treatment to intertwist the fibers with each other,
15 itispossible toimprove the abrasionresistance of the non-woven
fabric.
Either one or both of the surfaces of the web may be subjected
to needle punching. At this time, if the needle punch density
is too low, the abrasion resistance of the non-woven fabric
20 becomes insufficient. On the other hand, if the needle punch
density is too high, the bulk density and air volume ratio of
the non-woven fabric are decreased, thereby deteriorating
thermal insulation properties and sound-absorbing properties
of the non-woven fabric. Therefore, the needle punch density
25 is preferably 50 to 300 punches/cnﬁ, more preferably 50 to 100
punches/cmz.
In the present invention, needle punching can be carried

out using a conventional needle punch machine according to a

conventional needle punch method.



to inpart excellent flame retardancy, thermal insulation, and sound
absorbency to the non-woven fabric. 25 Further, in the present invention, in
a case where heat resistance or durability is of inportance to the

sound- absorbing material, the non-woven fabric is preferably conprised of a
heat-resistant fiber. The heat-resistant®fiber may be either a staple fiber
or a filanment . Exanples of such a heat-resistant 21 fiber include the
above-nentioned heat -resistant organic fibers. 1In this case, the non-woven

fabric is UsuaWa)Ee'Iag}g;fta;{Jth%‘ln‘bSid% @%&i@?td‘g@%‘%ﬁéiﬁ%b@é gccording

to a well-known neth n the present 1nvention, non-woven fabric

makes 5 sedndeaRsonBensytdetiled puRbh hdnddiueckRGSSEOF dxdinpI- WovgPerf abric
is preferably 2 to 100 mm nore preferably 3 to 50 nm even nore pref

erably 5 t ge30Opuiichfniathite Adrewpeiaytingf hibhrpexsspire, waeeengbireartf o£i ency,
ease of handling, and a space to be reserved for the sound-absorbing

mat eri al . 90 #s 2ds &g/ bmlG dhone a phersdihg-absorzles havingah Gicaweteng to
the present invention has a |ayer structure conprising the non-woven fabric
and t hed supfaleOfater ?af. mrhand 2} ihgeednivrd al inge@isin @ R aki by rof
perneability of not nore than 50 cc/cnR/sec neasured according to JIS

L- 1096. ThérBeFsaholPbskEYals ft Q-0 9 tRe™B-r PR ntiptanes REtYeRR stRe ace

mat erial, but Pjhe air pergeabi I irt §ei S @r ef g)ra I %T%Oéoto 50 cc/ cnR/ sec,
partigulgg?ﬁzf FE;QPQbewﬁ.OistB 56 L8P PRRNT 1 T, afW“perneabilitz y
exceedas cc 8-55% wéb s Stﬁeetc{jtge;bp%a}?é%ﬁfgfkg%’nﬁ%ﬁg%r #quad- j‘é’é%ﬁlcﬂgﬂ% erra

is iyrpaired. 2. _he con mat eri a urfapemaerla . not
parti cul ar vl hdligh8da SREHOEBY AR SnallfafhoN e RhieaNefs detyd by, for

t he non-woven fabric can be used. The surface material nmay be in the form
of a fabrigeat-getika. Exanples
In a case where the non-woven fabric is comprised of a staple
fiber, if the bulk density thereof is too low, flame retardancy,
thermal insulation, and sound absorbency are impaired. On the
other hand, if the bulk density thereof is too high, flame
15 retardancy, abrasion resistance, and workability are impaired.
Therefore, it is necessary for the staple fiber non-woven fabric
to have a bulk density of 0.01 to 0.2 g/cm3. Preferably, the
bulk density of the staple fiber non-woven fabric is 0.01 to
0.1 g/cm3, more preferably0.02t00.08 g/cm3 , evenmore preferably
20 0.02 to 0.05 g/cm®. By controlling the bulk density of the
non-woven fabric to control the ratio of air (oxygen) contained
in the non-woven fabric within a certain range, it is possible
to impart excellent flame retardancy, thermal insulation, and
sound absorbency to the non-woven fabric.
25 Further, in the present invention, in a case where heat
resistance or durability is of importance to the sound-absorbing
material, the non-woven fabric is preferably comprised of a
heat-resistant fiber. The heat-resistant fiber may be either

a staple fiber or a filament. Examples of such a heat-resistant



of the fabric include non-woven fabrics (including clean paper 25 and

pol yester paper), woven fabrics, and knitted fabrics. Exanples of filns

i ncl ude polyester films. The constituent fiber of such a fabric may be
either a staple fiber or a filanent. I2 a case where a fabric is used as
the surface material, the surface mate tal and the non-woven fabric | ayer ed
on the surface 22 material are made of the sane material or different
materials. For exanple, in a case where the sound-absorbing nmateri al

accordi ng teq gdie; P& LSO neisItd el 51 d1fiinaa t arkghisehd ti JHfd Q& £1 BRI al |
the surface material and the non-woven fabric |layered 5 on the surface

mat eri al arm phes dagkl, ytHadencwoves sapPidalstlis@ally Minufiactinealieing this
case, a l|large amount of the sound-absorbing nmaterial is used and the
sound- absordudgana¢ et + aésistbrtufibler ascapnding [t anwelileknoahemeadhollas to
be recyclable. For exanple , in a case where the non-woven fabric contains
a pol yest er matlgy ithe, pu@semt inwacomabethttkeés narefvereds fabade vekes

pol yester. Preferred exanples of the surface nmaterial include spunbonded
filamen? nEUASY @bseadency hattanyi Puh dhe thigdinespreiivie 1ebryve¥enand

wet -l aid staple fiber ngn- en_fabrjcs. Particularly, unbonded fil anment
non- woven F?%FPG%1§n8rﬁgeﬁgg¥Va?dt%t 3 &G B@Fehéﬁ3“ﬁ%§ﬁﬁghﬁrF8553r@m'
preferably us y i - Waven. L r ured by
B € punbondebvins BAIERL e e p teh T ARG NS PRI AT oF, ST MR LY

those obt aie%%moogfﬂ@iéacfpa@isegof hBBES1hE, eafdaYdile tOBBAISOE

a
thermal bonding manner to integrate a web aré 20 particularly prefera%le. As

such a nonfwevehel @bind-ab@orvimmlaterdaaonmer ci al | y-avai | abl e spunbonded
pol yester non-woven fabric (rmanufactured by TORAY Industries, Inc. under

t he trade nane 2af dédxtibéd atmvehethe ebhunds b shimbirg chateapbd adcdeding
non-woven fabric, one manufactured by needl e punching a
to the present invention has a layer structure comprising the
non-woven fabric and the surfacematerial. Thesurfacematerial
needs to have an air permeability of not more than 50 cc/cm?/sec
measured according to JIS L-1096. There is no lower limit to

15 the air permeability of the surface material, but the air
permeability is preferably 0.01 to 50 cc/cm’/sec, particularly
preferably 0.01 to 30 cc/cm®*/sec. If the air permeability
exceeds 50 cc/cm?/sec, the sound absorbency of the
sound-absorbing material is impaired.

20 The constituent material of the surface material is not
particularly limited, and for example, the above-mentioned
materials for the non-woven fabric can be used. The surface
material may be in the form of a fabric or a film. Examples
of the fabric include non-woven fabrics (including clean paper

25 and polyester paper), woven fabrics, and knitted fabrics.
Examples of films include polyester films. The constituent
fiber of such a fabric may be either a staple fiber or a filament.

In a case where a fabric is used as the surface material, the

surface material and the non-woven fabric layered on the surface



25 web is preferably used. Exanples of the wet-laid staple fiber non-woven
fabric include paper and felt made of chopped fibers, pulp, or staple

fi bers by a papernaking nmethod. In the present invention, a non-woven fabric
conprised of a heat-resistant fiber w 9 an LA value of not less than 25
23 and a silicate mneral may be used as“the surface material, and this
non-woven fabric is preferably a wet-1laid non-wven fabric. Such a
preferred non-wven fabric can be manufactured using a heat-resistant fiber

With an LOnatali4@106r8Ghad€TE thans e Mt xSl a2keepbne mhtaceQiding to
a well -known wet nethod. The "heat-resistant fiber with an LA val ue of not

| ess than 2%r dmamglee A $hapl eddderhemdethen s defbsuribioy afatbeisd Dl
value is the same as that described above. Exanpl es of the heat-resistant
fiber incl adeotddd ngbbe eheeptesant iy drdatornr esiwdtaahtiscr gehiclei etesrids t he
silicate mneral, mca is preferably used. Specific exanples of the mca
i ncl ude whimagerntiada, the swrd adecnateraek andthe iah -aravén fadirilr bayeredca.
The anpunt of the silicate nineral to be used is 5 to 70% by mass,

pref er abl y OREhe SUBTAES MALer idt ATE RGefarabd h Rade ed e sAmereatasialy f ace

t | . f d t-laid f ab f
mmterial ¥ eﬁésip%%\?sﬁnﬁﬂ%eﬁa%«%’”a%%% R a%‘%hesﬁoitmcﬂ hper wéﬁraﬁce
LO I
fi be\r/al lrjlgl uétgﬁ%e %v{elgrgfeanél ong%gngéﬁe%t%g?g? ﬁ %% %iﬁ: er sS'S%
these heat y5eSishffie 1ﬁ‘cé9h6r§da¢%%&&al%@£é%%ééﬁﬂ@oié beerISe:Pé:ﬁ[Sfé abI y

used, and a para-aram d staple fiber is nore préeferably used
Al t er nat i vehya cd$iewheireltdieh 60iwewRee i abah ci dor i ea @onqasm\teﬁatéﬁbél c

conprised of a heat-resistant staple fiber with an LO 25 value of not |ess
t han 2K anmtieassirifiacat matemdiadl isSpolefaweblyl amiadle of a polyester.
Preferred examples of the surface material include
spunbonded filament non-woven fabrics, dry-laid staple fiber
non-woven fabrics, and wet-laid staple fiber non-woven fabrics.
Particularly, spunbonded filament non-woven fabrics and
15 wet-laid staple fiber non-woven fabrics are preferably used.
Spunbonded filament non-woven fabrics are manufactured by a
spunbond method. Among such spunbonded filament non-woven
fabrics, those obtainedbypartially bonding fibers to each other
by means of a thermal bonding manner to integrate a web are
20 particularly preferable. As such a non-woven fabric, for
example, a commercially-available spunbonded polyester
non-woven fabric (manufactured by TORAY Industries, Inc. under
the trade name of "Axtar”) can be used. As a dry-laid staple
fiber non-woven fabric, one manufactured by needle punching a
25 web is preferably used. Examples of the wet-laid staple fiber
non-woven fabric include paper and felt made of chopped fibers,
pulp, or staple fibers by a papermaking method.

In the present invention, a non-woven fabric comprised of

a heat-resistant fiber with an LOI value of not less than 25



non-woven fabric is manufactured according to a well-known wet papernmaki ng
nmet hod using a heat-resistant staple fiber with an LO value of not |ess
than 25 or using a heat-resistant staple fiber with an LO val ue of not

| ess than 25 and a silicate mneral. 24 the silicate mneral, mcais
preferably used. Specific exanples of rica include white mca, bronze mca,
black mca, and artificial bronze mca. The anmount of the silicate m neral
to be used is 5 to 70% by mass, preferably 10 to 40% by nass 5 with respect

to the anduqg gfsihgcéﬁéfrmaem flayabe Jd€a R@NtHE VAR £06 infa tler €1 USQ as
the surface material is preferably clean paper whose total nunmber of dust

particles widnandwatrehd@abdfidis preferdbdygewetenatdirashiwovdie fabstic.
generation test described later is not nore than 500 particles/0. 1 ft3
(more 10 pr3ich sbpyefe@rpdr hoolwevonlfébBiorcareds) madudactvesd waperg acan be
comercially avail abl e, and exanpl es thereof include clean paper

manuf act ur étBétiy@ﬂiSWHérflwr withdan e valine ofadetnbess tdfan @8 @ndan
White", a spunbonded fil anment non-woven fabric . manufact ured by TORAY

| ndust r Pes,@ [SAd1catePipgEaLy éﬂgoﬁgﬁEgoFol"{S ""%(Jt d?nm@t? 1@ethott 2 Thé -1 ai d
aram d stap.J e f.i ber non- V\pv fahri.c _ma act PAPE LLtd.

under the t PRt toq‘ eER"ﬁatﬁ’era (‘?kﬁ sgc%f 1eR8 ?H‘Ffla@é
material i %nééptbep%réf rfd}i)oefl ' Wh %’1nblﬂf1e' &effﬁif“{g?lec%gb t[.Oq tgééh%l to

nore prefera mm even nore pr y abou
0.5 mm nosig Pcrrﬁ:f A Yas'ib&ﬁt Qié)s%ffb&i lavoWe Themgs &f deemir face

material per unit area is preferably as |light as possible, but is about 10

to 400 g/ nhedt-afearialiantaibeRGiddal il tHaPabores enept BSwe@bl y about 20 to
100 g/ nm2, fromthe viewpoint of strength. 25 In the present invention, the

non- wouén fredarti -orecsairs ttaake orgamiicu§ ibhapes Asdiheasijdlcpitedménefaly. mica
hexahedr ons such as
is preferably used. Specific examples of themica include white
mica, bronze mica, black mica, and artificial bronze mica. The
amount of the silicate mineral to be used is 5 to 70% by mass,
preferably 10 to 40% by mass with respect to the amount of the
15 surface material.

The preferred wet-laid non-woven fabric to be used as the
surface material is preferably comprised of a heat-resistant
staple fiber with an LOI value of not less than 25. Examples
of suchaheat-resistant staple fiber include the above-mentioned

20 heat-resistant staple fibers. Among these heat-resistant
staple fibers, an aramid staple fiber is preferably used, and
a para-aramid staple fiber is more preferably used.
Alternatively, the wet-laid non-woven fabric may be a non-woven
fabric comprised of a heat-resistant staple fiber with an LOI

25 wvalueofnot lessthan25, andasilicatemineral. Suchawet-laid
non-woven fabric is manufactured according to a well-known wet
papermaking method using a heat-resistant staple fiber with an

LOI value of not less than 25 or using a heat-resistant staple

fiberwith an LOI value of not less than 25 andasilicatemineral.



a rectangul ar parall el epi ped) and columm and cylinder. In a case where the
non-woven fabric of the sound-absorbing material according to the present
invention is a polyhedron, the surface 25 nmaterial nay be | ayered on one of
the faces of the polyhedron (e.g., a regtangular parallelepiped) or the
surface material may be |ayered on two or nore of the faces of the

pol yhedron. In a case where the non-woven fabric is in the shape of a
colum 5 or a cylinder, the surface nmaterial is preferably |ayered on a
curved facasofthehsiddloate orinemalcyimingeris HPrefardlkice wetdr | fpeanicE ide
non-woven fabric may be |ayered together in a state where they are not
bonded to exempdelsepf mbga inelude e'hirts &igs .y brapEeciicagebheckimiaast at e

where they 10 are bonded to each other by a conventional _bondi ng nmethod. As
a bondi ng” ARGt ibbrirhPariiafgmiedr n The emound gf theggidigatepinesaiur ed

by J Bano: k) . f usi on, LNg, dl ' bopdj [ dhesi ,
Cherml enBBsBEnBSeR Lradohbe’ Bndl beos <1 BEErebORM GO br ni0 BREshogs

resins, 50r w?.%ﬂd!rggp\én tth t3 Vﬁlled oiligc% : t%%emm#%bleeﬁ'mvé]& j tion to these

nmet hods, there can~al’'so ~be use ~bondi ng netho iCha low nelting
point material pp3UeRA%dRdiO Bt ild 1D Y Msdiflas %H@V&dﬁééé‘%é’@éxﬁiai' | m

or alownelting point fiber provided between the surface materia and the

non-woven fighpi&résabeyicrbdly pagalr Wheakmdtal aunbyl 3¢ 40t pafecerggteri al
and the non-woven fabric together via the lownelting point material. Here,

the nelti ngipaiadidietdeofloQdibdi Laggp@igeinarriteid fh the dusefgsmditayt 1 oner

than that of another fiber used for the non-woven fabric or the surface

mat eri al byegst@esgcrigred 1pterrsis pob@ars tHap N0 parhiches/Qhérft’ QBoxe nt er
bondin? i s enpl oyed as the bonding nmethod, a high-tenperature adhesive resin
powder 1§ e. BrefayPBAY6 10y PaRti68e548)- festergT otess) on-T Wi RN P3RMESI Ve

resin pom%ran(b%c%mmercially available, andexamples thereof includeclean

paper manufactured by Fuji Paper Co., Ltd. under the trade name
of "OK Clean White”, a spunbonded filament non-woven fabric
manufactured by TORAY Industries, Inc. under the trade name of
15 “Axtar G2260-1S", and a wet-laid aramid staple fiber non-woven
fabric manufactured by OJI PAPER Co., Ltd. under the trade name

of “"KEVLAR Paper”.
The thickness of the surface material is not particularly
limited, but is preferably about 0.01 to 2 mm, more preferably
20 about 0.01 to 1 mm, even more preferably about 0.01 to 0.5 mm,
most preferably about 0.03 to 0.1 mm. The mass of the surface
material per unit area is preferably as light as possible, but
is about 10 to 400 g/mz, preferably about 20 to 400 g/mz, more
preferably about 20 to 100 g/m?, from the viewpoint of strength.
25 In the present invention, the non-woven fabric can take
various shapes such as polyhedron (e.g., hexahedrons such as
a rectangular parallelepiped) and column and cylinder. In a
case where the non-woven fabric of the sound-absorbing material

according to the present invention is a polyhedron, the surface



EVA (lownelting point ethylene-vinyl acetate copolyner)) is preferably
used. In the case of bondi ng using adhesives, either 26 thernoplastic
adhesi ves or thernosetting adhesives can be used. 1In this case, for
exanpl e, after a thernosetting epoxy resin is applied onto the surface
material or the non-woven fabric, the surface material and the non-woven
fabric are |layered 5 together and are then subjected to heat treatnent to
cure the resin. A higher degree of bonding between the surface nmateri al
and t he nomaterdalf ahyi be(hayargéromwrixerofofthieofidiceg p6i hhe polyheblaoger
surface area for bonding) allows the surface material 10 and the non-woven
fabric to de.@or.eaf repgtpnguhdadrasgéiréepipad) onetdegserfateppatiengal

t herebetween is too high, the sound absorption coefficient of a resultant
sound- absoMsiyn§enhe¥erad onstye @ Mprq RfathgséagRser eft Hae Lo5yRedBeRdi ng
between the surface material and the nopn-woven fab t he sound absorption

. ic,
15 coef fi cil@nf FSLYPELE FRAC VLA S S‘PEilﬁgl?ré'tneFF‘SI shape fHafcealumpyt
probl e such _as_peel.i ng f _in.use an oor hand| i ur From such a
Dl evpor ht - GEng" RYTBEReE! BBRaP ROt EE et shEakere het PR Y au PP o
t he non-woye 4 G l;eas j G ts erably not nore than
30 point s/\é:l }lt'crar’%rde%gfgf g)ﬁfa&%% tﬁgﬁugrgi %e t ﬁizl(ﬂ)eg'nts /%:/mz, even nore

preferably not THY SutPaBe HteRQialt 848 Fhe dbie- W éRERLHIRIMSY beBaPOPdaNg
point(s) is preferably as small as possible, because if the surface area

of the bondoggtherntinsh stateowhargethéheaseundt dbswdedi bo eackfdtiheent of a
resul tant sound-absorbing material is |owered. 25 For exanple, when the
total surfbhud thew afe paediengpbdsi Aryered tegehberabn 'aBState vhereotlaty
surface area of bonding points and non-bonding points _is defined as "A+B",

the ratfo érethendedasto eqanty gébexr Ry dCHyediti@nsdi hesdipg rethad-t kel

surface area
a bonding method, bonding using resin rivets (e.g., "Bano'k”

manufacturedby Japan Bano "k), fusion, suturing, needle punching,
bondingusing adhesives, thermal embossing, ultrasonic bonding,
sinter bonding using adhesive resins, or bonding with a welder
15 can be mentioned. In addition to these methods, there can also
be used a bonding method in which a low-melting point material
such as a low-melting point net, a low-melting point f£film, or
a low-melting point fiber provided between the surface material
and the non-woven fabric is melted by heat treatment to bond
20 the surface material and the non-woven fabric together via the
low-melting point material. Here, the melting point of the
low-melting point material is preferably lower than that of
another fiber used for the non-woven fabric or the surface
material by 20°C or more. It is to be noted that in a case where
25 sinter bonding is employed as the bonding method, a
high-temperature adhesive resin powder (e.g., nylon 6, nylon
66, polyester) or a low-temperature adhesive resin powder (e.g.,
EVA (low-melting point ethylene-vinyl acetate copolymer)) is

preferably used. 1In the case of bondingusing adhesives, either



of bondi ng poi nts and non-bonding points (A+B), that is, the 27 ratio
represented by the fornula: {B/(A+B)} x 100 (% is preferably not nore than
30% nore preferably not nore than 20% further nore preferably not nore
than 10% In order to decrease the nu r of bonding points or the bonding
ratio, for exanple, 5 a lownelting point material fornmed into a net shape
or a small anmobunt of lownelting point material particles having a
relatively large particle size is preferably used as an adhesive. In the
sound- absordd¥ghdpaleit il a@BE 8L ¢eB® 1t EhébRope €EeNY adHBLR d HBantBEusedf.ace
material needs to be |layered on at |east 10 one of the sides of the
non-woven flabrthds latsenmayfolteekappied efitbot A thdemoséttlhagnepewygverstiabri c.
Further, the sound-absorbing material according to the present invention
may have dsmappiligdepntortice swriacematerial easthenponrwvouea Fabeis, of

t he non-woven fabric and at | east one or nore | ayers of the 15 surface

mat eri al artdg Spafareamptianiiadd anshdienon Ve fakelic ape hawpeedof

| ayers Ls not particularlg IinitqujThqaioun -absqrbing material according

to the Pred@Aethan el BREnHYSBeSLoiF £ef 1§19 Mafod T6a Hiehe #0s SPEenEbEssary.

In a case when% a col ored sound-absorbing material is 20 manuf act ured,
resin. . . . . . .

spun-dyed yarn obtained by spinning a polyner mxed wth a dye or pignent

or fibers col orﬁ%-%e@rdéqk}e{fa@%m w&&d;tﬂgﬁiﬁﬁé&ae&.xtemﬁl

sound- absor bi ng materi al | may be colored with dyes or pigments. If

necessary, anigetheunsh ahSEER| bRt §lal Ahrgeeoehber (¥ bdadikgy BoeseRt or
i nventi on nmaybe coated or inpregnated with an acrylic resin enmulsion, or an

acrylic resa haegekrssunf axdte @areac £plri von@sng) sldlaws ahecsarfiaoengatenehll - known
flame retardant such as a phosphate-based flanme retardant, a hal ogen-based
fl ame 10 et andabhe grora wonbmfedriet bd heompoentifroly tieadad pogetberf,ubuher

the degree of bonding therebetween is too high, the sound
absorption coefficient of a resultant sound-absorbing material
is lowered. In a case where there is no bonding between the
surface material and the non-woven fabric, the sound absorption
15 coefficient of aresultant sound-absorbingmaterial is enhanced,
but problems such as peeling off in use and poor handling occur.
From such a viewpoint, the number of bonding points between the
surface material and the non-woven fabric is at least 1 point/cm?
but preferably not more than 30 points/cm?, more preferably not
20 more than 20 points/cm®, even more preferably not more than 10
points/cm®. The surface area of the bonding point(s) is
preferably as small as possible, because if the surface area
of the bonding point(s) is too large, the sound absorption
coefficient of a resultant sound-absorbing material is lowered.
25 For example, when the total surface area of bonding points is
defined as "B” and the total surface area of bonding points and
non-bonding points is defined as "A+B”, the ratio of the total
surface area of bonding points (B) to the total surface area

of bonding points and non-bonding points (A+B), that is, the



28 inmproving the flane retardancy or abrasion resistance thereof. The
sound- absorbi ng materi al according to the present invention can be used for
various applications by formng it so as to have a desired size or shape
by, for exanple, a well-known 5 nethodzﬁccording to its purpose of use or
application. The sound-absorbing material according to the present invention
can be used for all applications requiring f |anme retardancy and sound
absor bency. For exanple, the sound-absorbing material according to the

present inygptpontdpredddy Yoysathd OfodmbBa i O BYQammYgr isal $o0f (tenansgort
facilities such as vehicles (e.g., cars and freight cars), boats and shi ps,
and air pl apegfeantllyinvot moeegtinee Bi0tg/ nanes predtar@blvahot inedse thag. 2034l |
materials and ceiling materials). Particularly, the use of the
sound- absofbirthermaxre prefecebdiyrmpt moriecthard&ft. | Aneamden togdddredse
interior material of a vehicle engine roommakes it possible to prevent the
spread of theeypbemefchentingRoints oF bhedarding ratign EaFi9amRbM and to
prevent _noise of t e_engjne roo escagin out of the engine room
ATy

f
addi 11 oh, PHiPY LS S ShEF S aTOHES SRR n?lsfwehioﬂ
i _ at o3 _
can 20 al sgeBealSSlk | LWAhAURAPRLL ARt NS SHED B3 ShGle febkbnd o

mat eri al s, oor naterial s, réa ages, rins;

i nsul at or s . @f A8 ¥81 y1AIESpa A b LRLANESprEEEELL G u LY LS FHEN A

el ectric vacuum cleaners, ‘exhaust fans, electric —washing nmachines, electric

refrigerators, rhr e88es6un@l 86561610 RhBEPi LI | £ESor@i R #b CLHE ¥ eSserft €CLTI C
juicers, air conditioners, hair driers, electric shavers, air cleaners,

el ectri c dehuehdibdbhertshe amdfalcechateriabmemients; bdilaptemghen ddbrleapenker s;
and civil engineering/construction machineries such as breakers (e.g.,
casi ngll i nene)of 2the sides of the non-woven fabric, but may be layered
on both sides of the non-woven fabric. Further, the
sound-absorbingmaterial according to the present invention may
have a multilayer structure in which at least one or more layers
of the non-woven fabric and at least one or more layers of the
15 surface material are layered and united together. 1In this case,
the number of layers is not particularly limited.
The sound-absorbing material according to the present
invention may be colored with dyes or pigments if necessary.
In a case where a colored sound-absorbing material is
20 manufactured, spun-dyedyarnobtainedbyspinningapolymermixed
with a dye or pigment or fibers colored by various methods can
be used. Alternatively, the sound-absorbing material itself
may be colored with dyes or pigments.
If necessary, the sound-absorbing material according to
25 thepresent inventionmaybe coatedor impregnatedwithanacrylic
resin emulsion, or an acrylic resin emulsion or an acrylic resin
solution containing a well-known flame retardant such as a

phosphate-based flame retardant, a halogen-based flame

retardant or ahydrated metal compound for the purpose of further



The sound-absorbing material according to the present invention obtained by
using cl ean paper as the surface material, especially the sound-absorbing
mat erial conprising clean paper as the surface naterial and the non-woven
fabric in which a 5 polyester staple figgr isintertwisted wwth an aram d
staple fiber is preferably used as a sound-absorbing material for

mechani cal equi pnment and air conditioning equipnent in clean roons and for
buil dings for clean roons. It is preferred that the rear surface of the

sound- absorikigigvihy PRES1Ale 2€62QdaRG vt Or dHdYIRTLPE s BYBRICEOPhEFBBE .1 S,
the surface of the sound-absorbing material on the non-woven fabric side)

or the side surhrcesbohed eabsosbahyamatedrtiala ampdedisgichoathe peékeator or
a fixation plate when the sound-absorbing material is used. Exanples of the
mat eri al ofinvieatioenicen’ benuvbaedefoet vhsidBssapbhldsabiansnom foeming stich as
rubber, and wood. The shape of the "nenber" is not particularly |limted,
and the "neemRs to hawe agdesidiedrizeorrgmPeshipd adrexanpie ng wahpeknownt he
present invention, the "nenber" is preferably a reflector. Hereinbel ow,

the ref? ectSthRd POSOTHLLG iWed t2PUBRARSR RF J1S% HRF r3PPLEEBELPRe| uHRe net al
| at d i | . As | pl at.e, [ 1-Kk tal plat b
lsed as | SRGPAS 2RoR IREI Rt b h e dir e Fa RS RE T8 bARYEP S AR o have
| at h i -1 h j |
nof part; copug el fot BB foafES s 801K EG S Pl ot hplallBy Anidla B P
pl ates nmadgpRbrdedich.ess BdeelexdnPle, ttHaN d850ndU 5K rb By MR r £LDPET,

cobalt, iridium ruthenium nolybdenum nanganese, and alloys contai ning
two or noracebriied tanteqgposit eavendeaoafisyahtablgtiededfid read tori gnd

formed so as to have a plate shape. As a resin plate, a well-known resin 30
pl at e tn metesddlasof dprepant fachidddies sucksimvehdcilesf fengd, cars
and freight cars), boats and ships, and airplanes, and civil
engineering/construction materials (e.g., wall materials and
ceiling materials). Particularly, the use of the
sound-absorbing material according to the present invention as
15 the interior material of a vehicle engine room makes it possible
to prevent the spread of fire in the event that a fire breaks
out in an engine room and to prevent noise of the engine room
from escaping out of the engine room. In addition, the
sound-absorbingmaterial according to the present invention can
20 also be used for various applications such as vehicle ceiling
materials, floor materials, rear packages, and door trims;
dashboard insulators of cars, trains, and airplanes; electric
products suchaselectricvacuumcleaners, exhaust fans, electric
washing machines, electric refrigerators, freezers, electric
25 cloth driers, electric mixers, electric juicers, air
conditioners, hair driers, electric shavers, air cleaners,
electric dehumidifiers, and electric lawn mowers; diaphragms

for speakers; and civil engineering/construction machineries

such as breakers (e.g., casing liners).



so as to have a plate shape, and the kind of resin and the size, nechanical
properties, and additives of the resin plate are not particularly |imted.
Exanpl es of such a resin plate include 5 synthetic resin plates, fiber

rei nforcedresinpl ates, andrubber platesygThe synthetic resin plate is

manuf actured by formng a synthetic resin into a plate shape according to a
wel | -known form ng nethod. Exanples of the synthetic resin include 10

t hernopl astic resins and thernosetting resins. Exanples of the thernoplastic
resins include Thel yecstmd-abssrhinguoiataesipd yatdostdireg t €pepittchapaeseqPET)
resins, polybutylene terephthalate (PBT) resins, polytrinmethylene

t er epht hal d0&epIPR epktahred byl Yot by ICeempape haisatle SPENpCEIN2BeTA3] . and
liquid crystal polyester resins, polyolefin resins such as polyethyl ene

(PE) resi n§51’[§6113?df1é(p9 ﬁé’“(“lﬂP)a‘?Sé)ﬁtﬁsng mé‘n’@%éiﬁﬂ%ﬂ Je?l’e“‘i’ &diedd Paper
styrene-based resins, olmy hyl| ed1e (P resins, Jyam de re5| ns,
pol ycar boné'tse tE’ﬁC urss c% a%&%z‘rﬁe’t %’y ‘%&Veer( S0P ¥ ﬁg
polyviny! GBI, ggggl Le3i By 99' ;H@gm 0€edU;t H1 a?ggg@ 18%5t 881

pol yphenyl ther resins, ene

pol yi m de (R, r}ﬁ'emm d@sé(ﬁn Qg( BA%unﬁe%b@%rbg.QJ@’%éh?ériﬂ dfo£PE| )

resins, polysulf one (PSU) resins, polyethersulfone resins, polyketone (PK)

resins, pohgehaencid léqhapmeﬁIEEKhdr a8sirnson@ot y6h ey @@ﬁﬁpmésﬁtom ¢ PEEK)
resins, polyarylate (PAR) resins, polyethernitrile(PEN)resins, phenol
resins (e.goomsowandadcophdod|ldiegisn fiuiratadsean ploenexy resins, and fluoride
resins, polystyrene-based, polyolefin-based, polyurethane-based,

pol yest er - based,t pobyefedaredaseal the peaysurdacemt bhsetpund-absorbing

pol yi soprene-based, and fluorine-based thernoplastic elastoners, and
copol yher F'é‘ézieﬁ'%aérﬂfcrﬁﬂ#lfr}%ﬁo the present invention (that is, the surface

of the sound-absorbing material on the non-woven fabric side)
or the side surface thereof is attached to a member such as a
reflector or a fixation plate when the sound-absorbing material
isused. Examples of thematerial of the "member” include metals

15 such as aluminum, resins such as rubber, and wood. The shape
of the "member” is not particularly limited, and the "member”
may have either a frame shape or a casing shape. In the present
invention, the "member” is preferably a reflector. Hereinbelow,
the reflector will be described.

20 Examples of the reflector include metal plates and resin
plates. As a metal plate, a well-known metal plate can be used
as long as it is made of a metal material and is formed so as
to have a plate shape, and the kind of metal and the size of
the metal plate are not particularly limited. Examples of such

25 ametal plate include metal platesmade of stainless steel, iron,
titanium, nickel, aluminum, copper, cobalt, iridium, ruthenium,
molybdenum, manganese, and alloys containing two or more of them
and composites made of such a metal and carbon and formed so

as to have a plate shape. As a resin plate, a well-known resin



resins thereof. Exanples of the thernosetting resins include phenol resins,
5 epoxy resins, epoxy acrylate resins, polyester resins (e.g., unsaturated
pol yester resins), polyurethane resins, diallylphtahlate resins, silicone
resins, vinylester resins, nelamne regjns, polyimde resins,

pol ybi smal ei m de triazine (BT) resins, cyanate resins (e.g., cyanate ester
resins), 10 copol yner resins thereof, denatured resins thereof, and m xtures
thereof. The fiber reinforced resin plate is not particularly limted as

| ong as it pillateoswIeduskdaadilarg asdia tewade efga ndein e iBSEdEmad resin
menti oned above) and is fornmed so as to have 15 a pl ate shape. As such a
fiber reinkorasda beve alpdiade ghapel. | akddre kilbdr of efedior @adl theisipeate can
be used. Cenerally, such a fiber reinforced resin plate is manufactured
accor di ng Meehandepl-RFRRET FEtFodnd Addirivepyof ipecEpain Miaf g pEernek a
fiber product with a_prepre th is,.wth an uncured, 20 {hernpsefting

st n) " andPERERCEIAERY FEMBLeRen PRTDITE T BHCT Bor o8t GoRtrEe The e

mat er i ma i.ther. . e flLper or. il 1 n,either. case,_the
et al fevRPReE it Tl S, b B8 rBim a0 e R AR

synt hetic bgﬁkﬁs.according to a well-known nethod. Exanples of the fiber
product 25 1 nclude yarns, braids, woven fabrics, knitted fabrics, and

non-woven fabripgs. sihgsRthid&ePqCite 48 H8ARFALLYre@RRY FrHiaL UST N
t he above-nentioned fibers according to a well-known nethod. Preferred

exanpl es obkyhhbRetiiberesehnintees pleseé nslpdpé eadcdwtdiieg fidead wedilnflai®as resin
pl at es conposed of 32 a carbon fiber and an epoxy resin (carbon fiber
rei nforcedfepoing megihod| at BxampEranpifesthe tdyntthdibier peatis iingdludie
nat ural rubber plates
10 thermoplastic resins and thermosetting resins.

Examples of the thermoplastic resins include polyester
resins such as polyethylene terephthalate (PET) resins,
polybutylene terephthalate (PBT) resins, polytrimethylene
terephthalate (PTT) resins, polyethylene naphthalate (PEN)

15 resins, and liquid crystal polyester resins, polyolefin resins
such as polyethylene (PE) resins, polypropylene (PP) resins,
and polybutylene resins; styrene-based resins,
polyoxymethylene (POM) resins, polyamide (PA) resins,
polycarbonate (PC) resins, polymethyl methacrylate (PMMA)

20 resins, polyvinyl chloride (PVC) resins, polyphenylene sulfide
(PPS) resins, polyphenylene ether (PPE) resins, polyphenylene
oxide (PPO) resins, polyimide (PI) resins, polyamide imide (PAI)
resins, polyether imide (PEI) resins, polysulfone (PSU) resins,
polyethersulfone resins, polyketone (PK) resins, polyether

25 ketone (PEK) resins, polyether ether ketone (PEEK) resins,
polyarylate (PAR) resins, polyethernitrile (PEN) resins, phenol
resins (e.g., novolac phenol resin plates), phenoxy resins, and

fluoride resins, polystyrene-based, polyolefin-based,

polyurethane-based, polyester-based, polyamide-based,



and synthetic rubber plates. 5 The resin plate described above may be an

el ectromagnetic wave absorption plate. As an el ectromagnetic wave
absorption plate, a well-known el ectromagneti c wave absorption plate such
as an "el ectromagneti c wave shi el di ng Herial formed into a plate shape”
di scl osed in Japanese Patent Application Laid-open 10 No. 2003-152389 can
be nmentioned by way of exanple. In a preferred case where the

sound- absorbing material according to the present invention is attached to
the menber t@tend Oa £X@NPH 61y BEo pLENE IHAE B At 8niS FALb2gRRd bR elde
rear surface of the sound-absorbing material and an al um num 15 franme nmenber
i s attachedcHexnidigl €tic e st hery, odnd heopsdyndr abe s hisngnaamedidli eld
obtain a sound absorption panel. |In this case, such a sound absorption
panel can beegirecethefent. exanpl e, inside the casing of mechani cal equi pnent
whi ch generates noise or can be used as a partition. 20 Exanpl es

Her ei nbel ow, t Exampbesipfithehhesmogelitipg xhsiars badliderphenelkrgsing,t h
reference to the followi ng Exanpl es and Conparative Exanples, but the
present 2i NRRRFDFESINfot PO 8FTYLR t€o TeRd nEx aRPILEE SE/Ty TeFiniSs (Eobe not ed

t hat characteristic |l ues jn the Exanpl es and Conparative Exanpl es were
obt ai ned aﬂﬂﬁéﬁﬂ#ﬁf%/ ;”RP#XﬁﬁEﬁﬁng THYHS: (A?gE%%F éBPFitgge?ﬁBsair

per neabi | i ty. of SYHf.ace erjal_ . a 33 f i t hod
accordi ng ta/&%]éh& 09 ;aatc? g()égstnlgl_rédbss&\rygt |°§% %gte‘;?glséi gg%ﬁyi?ﬁréggjork%ﬁggs_’
i nci dence spuURghiaRs Yeling) peekfimdlaentesehst hso1984BMa2RS R BN FREShEA!

were neasured at vari ous frequenC| es
(BT) resins, cyanate resins (e.g., cyanate ester resins),

10 copolymerresins thereof, denaturedresins thereof, andmixtures
thereof.

The fiber reinforced resinplate isnot particularly limited
as long as it is composed of a fiber and a resin (e.g. the
thermosetting resin mentioned above) and is formed so as to have

15 a plate shape. As such a fiber reinforced resin plate, a
well-known fiber reinforcedresinplate canbeused. Generally,
such a fiber reinforced resin plate is manufactured according
to a well-known method, that is, by impregnating a fiber or a
fiber product with a prepreg (that 1is, with an uncured

20 thermosetting resin) and then curing it by heating. The fiber
to be used as a raw material may be either a staple fiber or
a filament. 1In either case, the material fiber is generally
manufactured using the above-mentioned synthetic resin
according to awell-knownmethod. Examples of the fiber product

25 include yarns, braids, woven fabrics, knitted fabrics, and
non-woven fabrics. These fiber products are generally
manufactured using the above-mentioned fibers according to a
well-known method. Preferred examples of the fiber reinforced

resin plate include fiber reinforced resin plates composed of



5 using an automatic neter (manufactured by SOTEC Co., Ltd.) for nornal

i nci dence sound absorption coefficient by a "test nmethod for normal

i nci dence sound absorption of building materials by the tube nethod"
according to Jl SA1405. Measurenent was gﬁrried out in such a manner that
t he sound-absorbing material was set 10°Tn the nmeter so that the surface
material thereof was directed toward a sound source. (Thickness) The

t hi ckness of each of the surface material and the non-woven fabric was

neasur ed UREirion ¢a®edf afa hndépoRy Usddith {8aeb6ANMINRSS kéinh%&@%@?éﬁbﬁﬁ er
(manuf act ur edbyDai ei Kagaku Sei ki MG Co., Ltd.). (Dry heat shrinkage at

280C) The kesghhpahtesfi)i.ner was neasured before and after the fiber was
heated at 280C for 30 minutes in the air, and the 20 shrinkage of the fiber
was det er mi ned Exaswd esnof hiehé¢ emjpbleroplathelni¢bete madsunaddrbbberephatesng.
(Degree of dust generation) The degree of dust generation of the surface

mat eri al wadd gyasheddchyuRbednipliat§sret hod according to JIS B 9923. First,
25 a tupbler-type dust geperatjon tester in a clean roomwas idled to check

to see that th FES1RPLALE 9P THEPE L ARVe PRYDe apelanirpragRebital (20
28.5 i ch t. subj ected t i laced, in th
Cul or -ty BVa AP EBEHERaR BAET bt Snchiefr s alrdRERCeRE B EFR Bperat e
t ad i | f. i th
beginni ng PoRtsscs yElISREROL1 8B EBafiet b date BBRRTHA 1ok MALEEGERT (e

rate of 0.3sf 43/ M De8YBbMadn BRI Ravd NEnIBRS K § R ePLal N0 AHEREI nt § a dUst

particles for 1 mnute was continuously carried out 10 5 tines, and a nean
val ue per pilatteshmse daisoedsad ihgapanbee Patent Application Laid-open
10 No. 2003-152389 can be mentioned by way of example.

In a preferred case where the sound-absorbing material
according to the present invention is attached to the member
when used, for example, an aluminum plate is attached to the
rear surface of the sound-absorbing material and an aluminum

15 £frame member is attached to the entire periphery of the
sound-absorbing material to obtain a sound absorption panel.
In this case, such a sound absorption panel can be placed, for
example, inside the casing of mechanical equipment which
generates noise or can be used as a partition.

20
Examples

Hereinbelow, the present invention will be described in
more detail with reference to the following Examples and
Comparative Examples, but the present invention is not limited

25 to the Examples only. It is to be noted that characteristic
values in the Examples and Comparative Examples were obtained
according to the following methods.

(Air permeability)

The air permeability of the surface material was measured



of dust particles generated. As a dust counter is used 82-3200N, and the
maxi mum suction air volune at the tinme when a filter was used was 2.2

L/ mn. Five sanples, each having a size of 20 cmx 28.5 cm were used. The
nunber of dust particles generated 10 $ expressed in terns of the nunber
of dust particles generated ina l cmx 1 cmsanple. As shown in Table 1,
the degree of dust generation was eval uated according to 5 rating criteria
in ternms of the total nunmber of dust particles with a dianmeter of 0.3 Nmor
| arger. Papgl agify@@gide’ aleith@dfactordinglas defd nediodd. as cl ean paper. Table
1 RatingTotal nunber of dust particles (particles/0.1ft3) 5100 or |ess 4101
to 500 3501 t o (Homd HiGbrpt G0 o ilciEntnpor e (Exanple 1) A para-aram d
staple fiber manufactured by DU PONT- TORAY 20 Co., Ltd. under the trade
nane of "KEVLARNe) hofmal iekdendd saund @bgorpdtioshcoefddeisnt380€: tide 1% or

l ess, LA value: 29) and a yet hyl ene terephthal ate (PET) staple fiber
(1.7 dtex %ogpd- ﬁﬁfomﬁagamageéaa%wwqw Aite¥aripes @eneheed in a
mass ratio of 30:70 to prepare . a PET/aramd non woven fabric 25 having a

thi ckneds SFilg amatiPuatigneter (Rppufpehuppdpy SYTHE §9 byl hded| k0T

hi The bul k density ft bt d b 0..04. g/ cnB.
A he SanBOrmd, T oY REUBAL Tabht V5P SO A it P dh hoSP S RN ng

single yar %80'_15'8% %f 191fc13§1e%c‘3 §%uhd K%N%&E%ﬂon o b1 AG ML EArPY1 By

PONT- TORAY nmet a- ar am
the tubemethod” accordingtoJISA1405. Measurementwascarried

out in such a manner that the sound-absorbing material was set
10 in the meter so that the surface material thereof was directed
toward a sound source.
(Thickness)
The thickness of each of the surface material and the
non-woven fabric was measured under a load of 0.1 g/cnﬁ using
15 acompressivehardness tester (manufacturedbyDaieiKagakuSeiki
MFG. Co., Ltd.).
(Dry heat shrinkage at 280°C)
The length of a fiber was measured before and after the
fiber was heated at 280°C for 30 minutes in the air, and the
20 shrinkage of the fiber was determined based on the length of
the fiber measured before heating.
(Degree of dust generation)
The degree of dust generation of the surface material was
measured by a tumbling method according to JIS B 9923. First,
25 a tumbler-type dust generation tester in a clean room was idled
to check to see that there was no dust in the tester. Then,
the surface material (20 cm x 28.5 cm) which was not subjected
to clean washing was placed in the tumbler-type dust generation

tester (CW-HDT101), and the testerwas operatedat adrumrotation



("Nomex(r)", manufactured by U S. A DU PONT) pulp were blended in a nass
ratio of 90:10 , and were then subjected to a papernmaking process and

cal endered to obtain an aram d paper having a thickness of 95 m a mass per
unit area of 71 g/n2, and an air 10 perggability of 0.81 cc/cnR/sec as a
surface material. On the surface material, 75 g/nR2 of a |ow nelting point
et hyl ene-vinyl acetate (EVA) copol yner powder (nelting point: 80C) was
sprinkl ed, and then the needl e-punched PET/aram d non-woven fabric was

| ayered ongspheass farepmat exfedr thee1apsbase 1Ml fatalriom aRd B§iRRDnYOVEN
fabric were sandw ched between netal wre gauzes, and then were subjécted

to heat tr o&t speiradtiohGOEhtonhumBemi o8t @ast ophpbilcleenwasgeéhsuretihately
obtaining a sound-absorbing material of "(PET/aram d non-woven

fabric)/ ar aaite gpapel "t£t>°20ihEvamyt tmAnusepol Yoe measne amerepbf Haleat em OET)
non-woven fabric having a thickness of 10 mm a nmass per unit area of 400
g/ n2, and af @usk rRYLi¢lepifar dmypehe Wl qenddarua sy saaaiiedyanthlfg
usi ng 25 a pol yethyl.ene terephthal ate (PET% staple fiber (1.7 dtex x 51
manuf act ur §4M6 - TERAY2| REARt YRLYe PRE Mipptegasidietingidas thepiwpbeted

| t hyl ht hal at PET - f i " AXt 0"
ﬁgnﬁf ap%lu(rag% ‘%gt‘?&eﬁ 9?31‘8%& eé‘)sa,tnelcgffc\.,\?éene“%grclosm_ﬁgﬁrckﬁi%?%z%%oQﬁl'a mass
per unit AGER Phe2Rlxdnih 8013 aNrAbo1ARLMEAPLAL VAL Hen £OfLBLECC Was
prepared aS a surface materral. I'n‘the Sanme nanner as In Exanpl e L. e

surface npherhakbaWaasbendet/hont hep Need anpriichech EhaPmyoyepi fabggc to
obtai n a sound-absorbing materi al of "needle-punched PET non-woven

fabri c/ spunpriedsPEEmM e rOu88af abfhé numbEXdMdesBparticles generated

10 was expressed in terms of the number of dust particles generated
in al cm x 1 cm sample. As shown in Table 1, the degree of
dust generation was evaluated according to 5 rating criteria
in terms of the total number of dust particles with a diameter
of 0.3 um or larger. Paper given a rating of 4 or 5 was defined

15 as clean paper.

Table 1

Rating Total number of dust particles (particles/0.1 ft?)
100 or 1less

101 to 500

501 to 1000

1001 to 5000

5001 or more

RINIWibs (O

(Example 1)
A para-aramid staple fiber manufactured by DU PONT-TORAY
20 Co., Ltd. under the trade name of "KEVLAR®” (1.7 dtex x 51 mm,
dry heat shrinkage at 280°C: 0.1% or less, LOI value: 29) and
a polyethylene terephthalate (PET) staple fiber (1.7 dtex x 51
mm) manufactured by TORAY Industries, Inc. were blended in a
mass ratio of 30:70 to prepare a PET/aramid non-woven fabric

25 having a thickness of 10 mm and a mass per unit area of 400 g/m’



An aram d non-woven fabric having a thickness of 10 nm a nass per unit
area of 400 g/n2, and a bulk density of 0.04 10 g/cnB was obtai ned by

needl e- punching using only the sane para-aramd staple fiber ("KEVLAR(r)")
as used in Exanple 1. As a surface natéfial, the same aram d paper as used
in Exanple 1 was prepared. In the sane manner as in Exanple 1, the aramd
paper as a surface material and the aram d non-woven fabric were 15 bonded
together to obtain a sound-absorbing material of "aramd_  non-woven

fabri c/ ar ab¥d"papLe PUNEhshr atPLER AFnS ity af ddihabipdaes ReP nlP¥RPal was

obt ai ned i he sane er ,2Q as in Exanple 1 except that the aram d paper
was oni tte%.atbfﬁzft was, rsg%ly 9% Aon-woven fabric containing a KEVLAR(r) stapl e

fiber and a pgl,y Y, e.t.er epht . i i _ .Jratio
of 30:70 was p(r%etpgbgdé. @%t%@gﬁpgrgﬂn\a/%ﬁ(gg%?%%%?piggérﬁ%% cll5 %f%ygg%gfﬁabl e
mel t bl own - - G i%}ggﬂ . t y. hLerD 3M
Ltd.) in i%ﬁ%égl%ﬁ%?’ggy%elﬁglgg an?%%%ee%%%ﬁ%%e%p tﬁa é?gh%PET) are
bl endedsi NmAntEas thidledob Db PONT -WARAY €92[ etk d Than@®ht bhowpami dnpibdeven
fabric had a thickness of 10 nmand a nmass per unit area of 240 g/ n2. The
properties (oNoae&”of maharaetageabsyr Ui BgATEDBI PENS) BHTp Nedbé i PNehgédeen
frequency and sound absorption coefficient 5 are shown in Table 2. As is

cl ear fromifabihasg rafiio ofid Osdihdand ¥ere Heemsubiegitedoto alrareemakengl to 3
are superior in sound absorbency to those of the Congarative Exanpl es.

Tabl e 2 Ex®FOCESfadN% S@RPPETSnHar KOLRdCoAFar 2X¥ 204 1 BEREFp M@ VIRl e 2

thickness of 95 um, a mass per unit area of 71 g/m?, and an air
10 permeability of 0.81 cc/cm?’/sec as a surface material. On the
surface material, 75 g/m2 of a low-melting point ethylene-vinyl
acetate (EVA) copolymer powder (melting point: 80°C) was
sprinkled, and then the needle-punched PET/aramid non-woven
fabricwas layeredon the surfacematerial. The surfacematerial
15 and the non-woven fabric were sandwiched between metal wire
gauzes, and then were subjected to heat treatment at 160°C for
3 minutes to bond them together, thereby obtaining a
sound-absorbing material of "(PET/aramid non-woven
fabric)/aramid paper”.
20
(Example 2)
A polyethylene terephthalate (PET) non-woven fabric having
a thickness of 10 mm, a mass per unit area of 400 g/m?, and a
bulk density of 0.04 g/cm3 was prepared by needle punching using
25 a polyethylene terephthalate (PET) staple fiber (1.7 dtex x 51
mm) manufactured by TORAY Industries, Inc.. On the other hand,
a spunbonded polyethylene terephthalate (PET) non-woven fabric
( "Axtar® G2260" , manufactured by TORAY Industries, Inc.) having

a thickness of 560 um, a mass per unit area of 260 g/mz, and



Ki nd of PET/ PETAr am dPET/ PP/ PET fi ber aram daram d(70/30) (70/30)(70/30)

Wei ght Non-woven( g/ n2) 400400400400240 fabricThi ckness 1010101010 (mm Bul k
densi ty0. 040. 040. 040. 04- (g/cnB) Ki ndAram dspunbondedAram d paper PETpaper - -
non-woven fabric Wi ght Surface2 712607%-- (g/m) material Thickness
9556095- (Nm Air Perneability0.8111. 50. gl-- (cc/cm/sec) 1/3 octave band
frequency (Hz) Normal 50011.011. 010. 38.26. 3

an air permeability of 11.5 cc/cm?/sec was prepared as a surface
material. In the same manner as in Example 1, the surface
material was bonded to the needle-punched PET non-woven fabric
to obtain a sound-absorbing material of "needle-punched PET

5 non-woven fabric/spunbonded PET non-woven fabric”.

(Example 3)
An aramid non-woven fabric having a‘thickness of 10 mm,
a mass per unit area of 400 g/m?, and a bulk density of 0.04
10 g/cm® was obtained by needle-punching using only the same
para-aramid staple fiber (‘KEVLAR®") as used in Example 1. As
a surface material, the same aramid paper as used in Example
1 was prepared. In the same manner as in Example 1, the aramid
paper as a surface material and the aramid non-woven fabric were
15 Dbonded together to obtain a sound-absorbing material of "aramid

non-woven fabric/aramid paper”.

(Comparative Example 1)
A sound-absorbing material was obtained in the same manner
20 as in Example 1 except that the aramid paper was omitted. That
is, only a non-woven fabric containing a KEVLAR® staple fiber
and a polyethylene terephthalate (PET) staple fiber in a mass

ratio of 30:70 was prepared.

25 (Comparative Example 2)
A commercially-available meltblown non-woven fabric
(“Thinsulate®", manufactured by Sumitomo 3M Ltd.) in which
polypropylene (PP) and polyethylene terephthalate (PET) are

blended in a mass ratio of 65:35 was prepared. The meltblown



i nci dence63011. 319. 111. 810. 17.5 sound 80020. 532. 720. 314. 610. 9 absorption
coefficient 100033. 357. 032.519.517. 1 125044. 676. 143. 725. 125. 7
160066. 286. 872. 531. 734. 9 200096. 586. 898. 840. 347.2 10 (Exanple 4) A

pol yet hyl ene terephthal ate (PET) staple %iber (1.7 dtex 38 x 44 nm

manuf actured by TORAY Industries, Inc. ,”'a polyethylene terephthal ate (PET)
staple fiber (6. 6 dtex x 51 nm manufactured by TORAY Industries, Inc.,
and a |l ownelting point yarn manuf act ured by TORAY Industries, Inc. under
the trade nad® Wven M hdd™l thiekPRisRt 6£110Gm 4dla d &ass Derhiver e

bl ended in amass ratio of 60:20:20, and were then subjected to a carding
step to obtatén aofeio Than'. t he web was needl e-punched to obtain a
non-woven fabric. The non-woven fabric was subjected to heat treatnent at
150C for 3 m nuTlkks poropettié¢seof omankl 6f nghposoundbapaonbiogt hatetrialat her
pol yester staple fibers were partially bonded together, thereby obtaining a
non-woven farbt relh&ipndetwadn Ekaauenel argl aaund ahksnyrpleionuapefiiedenft 400

g/ n, and a bulk density of 0.04 g/cnB. On the thus obtai ned non-woven
fabric, 710 ageesbewanipyAable ppudefs ig3EitanehtitBclfabdd KB- Teko thei nting
I nk MFG Co. [td.

for 1 m nutsé’unﬁ']éarp
' Cl.e

t he tradelggn%éﬁn
g/ nR2, air per rrealb

QLS b AP DPCEF B EGFi | Pabch 66, SOPEIRE under

g}emelght 70

SRS o%éﬁﬁ?}%?s%%*ﬁe UL

éEé

ere

as

£98 Eggm

materi al ongg,ide, non-woven
Example | Example 2 | Example | Comparative | Comparative
1 3 Example 1 Example 2
Kind of | PET/ PET Aramid | PET/ PP/PET
fiber aramid aramid (70/30)
(70/30) (70/30)
Weight
Non-woven | (g/m?) 400 400 400 400 240
fabric Thickness 10 10 10 10 10
(mm)
Bulk
density 0.04 0.04 0.04 0.04 -
(g/cm’)
Kind Aramid Spunbonded | Aramid
PET
paper non-woven | DoPET - -
fabric
Surface V(We:;rgngl)t 71 260 71 - -
material Tgickness
95 560 95 - -
(pm)
Air
Permeability | 0.81 11.5 0.81 - -
(cc/cm?/sec)
1/3 octave
band
frequency
(Hz)
Normal 500 11.0 11.0 10.3 8.2 6.3
ﬁ“ﬂgawe 630 11.3 19.1 11.8 10.1 7.5
soun
absorption | 800 20.5 32.7 20.3 |14.6 10.9
coefficient | 1000 33.3 57.0 32.5 19.5 17.1
1250 44 .6 76.1 43.7 25.1 25.7
1600 66.2 86.8 72.5 31.7 34.9
2000 96.5 86.8 98.8 40.3 47 .2
10 (Example 4)

A polyethylene

terephthalate (PET) staple fiber (1.7 dtex




fabric, and then they were bonded together by pressing using a cooling rol
to obtain a sound-absorbing material. The dust generation properties of the
cl ean paper used as a surface material are shown bel ow. The degree of dust
generation of the 25 cl ean paper was giﬁfn a rating of 5. Table 3 Particle
di aneter (m0.30.51.02.05.0 110.0Total Nunmber of particlesl11811 92041 1 39
(Exanpl e 5) The sanme non-woven fabric as used in Exanple 1 and a spunbonded
pol yet hyl ene terephthal ate (PET) filament non-woven fabric nanufactured by

TORAY Co. Mam%mﬁif;w@ufé@dﬁ, P8RRYOIndud¢ 2l dd ) 1928 GohTe € &hdess:
620 pm weight: 260 g/nR. airperneability: 11 cc/cnR/sec) as a surface

materi al weeeepREHAUat eJEHRE) sitAplbhEi 5T 6NBIEEx A5 1 mmﬁwmifendtdﬁe@bt ain
a sound-absorbing material. The dust generation properties of the surface
mat eri al abg SMR&AY béhdwstThesdegire. of agdsta géosr-ateildringd pbaént0 ywawid ace
material was given a rating of 4. Table 4 Particle dianeter (Fn)0. 30. 51.
02. 05. 010 wargfarturednpe TRAHIrAuStEd e50501023083en S heckaapeen@ne e sane
non-woven fabric as used in Exanple 1 _and 100% 15 KEVLAR(r) paper

manuf act ur eSABMEEY] | 'F%WR‘@@OHUEOI 1107k chknbdtenx plpmmysfeFs blendgde, air

permeabi | i 4y:, Q.93 ,SH/AIBESF) 26520 2RI A0S TR BY e LELE 2008t d 05t Per
step to obtain aweb. Then, the web was needle-punched to obtain
a non-woven fabric. The non-woven fabric was subjected to heat
treatment at 150°C for 3 minutes to melt the low-melting point
10 yarn so that the other polyester staple fibers were partially
bonded together, thereby obtaining a non-woven fabric having
a thickness of 10 mm, a mass per unit area of 400 g/mz, and a
bulk density of 0.04 g/cm’.
On the thus obtained non-woven fabric, 10 g/m2 of an EVA
15 powder "2030-M" manufactured by Tokyo Printing Ink MFG. Co.,
Ltd. was sprinkled, and was then continuously heated at 140°C
for 1 minute. Then, clean paper manufactured by Fuji Paper Co.,
Ltd. under the trade name of "Clean Paper OK clean white”
(thickness: 90 um, weight: 70 g/m?, air permeability: 0.15
20 cc/cm’/sec) was layered as a surface material onto the non-woven
fabric, and then they were bonded together by pressing using
a cooling roll to obtain a sound-absorbing material. The dust
generation properties of the clean paper used as a surface
material are shown below. The degree of dust generation of the
25 clean paper was given a rating of 5.
Table 3

Particle diameter (wn) 0.3 0.5 1.0 2.0 5.0 10.0 | Total
Number of particles 11 8 11 9 2 0 41




sound- absorbing material. The non-woven fabric and the surface materi al
wer e bonded together using a NI SSEKI Conwed net ON5058 20 manufactured by

NI SSEKI PLASTO Co., Ltd. Specifically, the Conwed net was placed on the
non-woven fabric, and then they were héated at 150C for 1 mnute to nelt
the surface of the Conwed net. Then, the surface material was placed on the
Conwed net and they were conpressed with a cooling roll to bond the 25
surface material_ and the non-woven fabric together. The non-woven fabric and
the surface nat&@Phfer® bonded via the meshes of the Conwed net having a

h si f 8 40 Th ti t.he total . f f bondi i nt
of the  KEVLARCPE SIRPORAROHE SROR AR PABPILETELS he ComRehedel) i o

t he total £ r ' LAt S - di 0} . (A+B) ,
that 15t ROWArEyteEd derdihRIA PELE) P LRNuRRE, ARSI b 51 s
2% ( Exanp Rk n f [ ' AREF & @ sane
aram d papg%n§§aéggé%?ﬂ§%xanﬁ*@ﬁ?fésﬁgaég}.aég%ﬁgtgg?g% mef%°%10ﬂggéged
toget hes t@29!3@3'1@'3(%%@4%3:0690Eﬂ,r@f‘d}i@' 260 BImPOR MPE I APL i £rpnd the
surface material were bonded together using a double-faced tape.

Speci fi cal hy, ctiiemdpsidt - dscedsurafece vimest et 1k weard Hsorsdesd aosgeretier i th, and
the non-woven fabric was |ayered thereon. Then, the surface material and

t he non-wotbde s$Bmtamanoemeps donpregwdé¢ Usitiog obtadin ascsamd-amrbiig and

firmy conme into_contact with each other. The ratio of the total surface
area of boR@itRFiEdi-nt sSTHB) Adups tFRNAXABIORUPFaPETAAES AT bEREI RPPAREE s

AbSor pi§ onEGBERAL Tk €A RE LY ouniR S SR Ren B L) SAPE B RO es 4

to 7 aj§ SQBW@aEQ material was given a rating of 4.

Table 4
Particle diameter (“m) 0.3 0.5 1.0 2.0 5.0 10.0 Total
Number of particles 100 |50 102 | 39 8 1 318

(Example 6)
The same non-woven fabric as used in Example 1 and 100%
15 KEVLAR®’paper manufactured by OJI PAPER Co., Ltd. (thickness:
95 um, weight: 72 g/m?, air permeability: 0.93 cc/cm?/sec) as
a surface material were bonded together to obtain a
sound-absorbingmaterial. The non-woven fabric and the surface
material were bonded together using a NISSEKI Conwed net ON5058
20 manufactured by NISSEKI PLASTO Co., Ltd. Specifically, the
Conwed net was placed on the non-woven fabric, and then they
were heated at 150°C for 1 minute to melt the surface of the
Conwed net. Then, the surface material was placed on the Conwed
net and they were compressed with a cooling roll to bond the
25 surface material and the non-woven fabric together.
The non-woven fabric and the surface material were bonded

via the meshes of the Conwed net having a mesh size of 8 mm.



Table 5. 41 Table 5 Exanpl e 4Exanpl e 5Exanpl eExanpl e 67 Kind of

fi ber Bl endedPET/ ar am dPET/ PET/ PET( 70/ 30) aram daram d ( 70/ 30) (70/ 30)

Non- wovenWei ght ( g/ n2) 400400400400 fabricThi ckness 10101010 (mm Bul k
density (g/cm)0.040. 040. 040. 04 Ki ndConmer ci al | ySpunbondedKEVLAR(r) Ar ami d
avai | abl ePETpaper paper cl ean papernon-mégen fabric SurfaceWi ght
(g/r2)702607271 materi al Thi ckness906209595 (Mm) Air

perneabi |l ity0.15110.930.81 (cc/cnk/sec) 1/3 octave band frequency (Hz)

1003. 73. 64.034, §a1c%%3oQ3tH§. P6td11602£43e°4r84 8200383800 9Mt8 of the
Nor mal 2504. 25. 55.

KEVLAR® paper and the non-woven fabric via the Conwed net (B)
to the total surface area of the bonding points and non-bonding

points (A+B), that is, the ratio represented by the formula:

5 {B/(A+B)} x 100 (%) was 2%.

(Example 7)

The same non-woven fabric as used in Example 1 and the same
aramid paper as used in Example 1 as a surface material were

10 bonded together to obtain a sound-absorbing material. The
non-woven fabric and the surface material were bonded together
using a double-faced tape. Specifically, the double-faced tape
was stuck to the surface material, and the non-woven fabric was
layered thereon. Then, the surface material and the non-woven

15 fabric were compressed using a roll so as to entirely and firmly
come into contact with each other.

The ratio of the total surface area of bonding points (B)
to the total surface area of bondingpoints andnon-bondingpoints
(A+B) was 100%.

20 The normal incidence sound absorption coefficients of the
sound-absorbing materials of the Examples 4 to 7 are shown in

Table 5.



| nci dence3153. 34. 85. 14. 9 sound

ti

4005. 57.17.310.0 b sorp

on

a

coef fici ent 5009. 211. 011. 013. 3 6308. 919. 111. 424. 5 80013. 832. 719. 237. 1
100019. 657. 026. 038. 8 125033. 176. 144. 956. 9 160053. 586. 869. 153. 6
200084. 986. 896. 070. 3 ( Exanpl e 8)

sanme aram d paper

In the
5 as used in Exanple

4iane manner as in Exanple 1,
was bonded as a surface materi al

t he

to one of the surfaces of the sane non-woven fabric as used in Exanple
used in Exanple 1

(that is, ayTedspaper) was |ayered onto the 42 surface of the non-woven

obtain a sanpl e.

fabric of

Furt her,

the surfage materi al

the sane surface materi al

as

heating irn

sound- absgr bi ng mat e
fabric)/anam d paper

that is, ontog th E—U}ih&AMLhﬂ%
of the sanp|E*®A8 4 hen Fﬁé@l\ﬁe?e %ﬁﬂ@ﬂeto%fﬁ"ﬁé‘te
the samel manner as inlExanple 1, thereby obt&ining

riind of hibes JIB:Ej%Tﬁé?I ( PET/ 3E MA@ 1hoRERSven | PET/

" PET (70/30) aramid aramid

(70/30) (70/30)
Non-woven | Weight (g/m?) | 400 400 400 400
fabric Thickness 10 10 10 10

(mm)

Bulk density|, g, 0.04 0.04 0.04

(g/cm”)

Kind Commercially | Spunbonded | gpyr,ar® |Aramid
available PET paper paper
clean paper non-woven

fabric
Surface Weight (g/m*) | 70 260 72 71
material | Thickness 90 620 95 95

(pm)

Air

permeability [ 0.15 11 0.93 0.81

(cc/cm®/sec)

1/3 octave band

frequency (Hz)

100 3.7 3.6 4.3 4.5

125 3.0 3.0 3.9 4.3

160 3.4 3.5 4.0 4.0

200 3.6 3.8 4.9 4.4

Normal 250 4.2 5.5 5.8 5.2
Incidence 315 3.3 4.8 5.1 4.9
sound 400 5.5 7.1 7.3 10.0
absorption

coefficient | 500 9.2 11.0 11.0 13.3

630 8.9 19.1 11.4 24.5

800 13.8 32.7 19.2 37.1

1000 19.6 57.0 26.0 38.8

1250 33.1 76.1 44 .9 56.9

1600 53.5 86.8 69.1 53.6

2000 84.9 86.8 96.0 70.3

1to

of
by

(Example 8)

In the same manner as in Example 1, the same aramid paper

as used in Example 1 was bonded as a surface material to one

of the surfaces of the same non-woven fabric as used in Example

1 to obtain a sample.

Further, the same surface material as

used in Example 1 {(that is, aramid paper) was layered onto the



(Sound transm ssion | oss test) The sound transm ssion | osses of the
sound- absorbing nmaterials obtained in Exanples 1 and 8 were neasured
according 10 to JIS A 1416. The neasurenent results are shown in Table 6.
Tabl e 6 Frequency (Hz)5001000200031504082500063008000

Exanpl 8. 514. 27. 98. 710. 513. 316. 519.5 Sound i 1 i transm ss

Exanpl 8. 614. 08. 311. 815. 120 124.928.7 on loss (dB) 8 (Exanple 9) As a
surface material, KEVLAR(r) paper cgntaining nmica 15 énanufactured by Du
Pont Teiji NUASPSHcOE BRERER- t’PHPBkﬁ@E§1C ‘?g bhe %\%‘?‘5?1 ‘8’635/?1% AREO
per meabi | i

B 5 o chopEd U FTBER Gree bTS At &8 AN AFTBery VIEOUARAET PABRGFAt OF ed by
DuPont - Telgioh Afl3RCednRAPRLR. thid. )oPBVbBMadaSLOGL EnyRr By fAOS0RRS 96 20 1

7 dtex and mca as a’'silicate m ne was prepar ed face terial

was bonded the t B8m&anRaRR8r WYEN ifrAbExampd eUsed | BhEXaBP! Cobidaihinyhi gh a
KEVLAR(r) staple fiber and a polyethylene terephthalate (PET) staple fiber

ver e bl endeduna-abgesdinat i ma®ér881 70 oft hi thkpemsa 1Gpdper WPEIN ard®dag/ n)
, in the same manner 25 as in Exanple 1 using a |ownelting point powder,
t her eby non-woven fabric)/aramid paper”.

(Sound transmission loss test)

The sound transmission losses of the sound-absorbing

materials obtained in Examples 1 and 8 were measured according

10 to JIS A 1416. The measurement results are shown in Table 6.

Table 6
Frequency (Hz) 500 | 1000 | 2000 | 3150 | 4000 | 5000 | 6300 | 8000
Example | 8.5 |14.2| 7.9 | 8.7 |10.5]13.3|16.5|19.5
Sound 1
transmission o e |8.6|14.0] 8.3 |11.8|15.1]20.1]24.928.7
loss (dB) 8

(Example 9)
As a surface material, KEVLAR® paper containing mica
15 (manufactured by Du Pont Teijin Advanced Papers) (thickness:
75 pum, weight: 86 g/m?, air permeability: 0 cc/cm?/sec)
manufactured by papermaking using a mixture of a 5 mm chopped
fiber yarnof para-aramid fiber ( "KEVLAR®” manufactured by DuPont
Teijin Advanced Papers, Ltd.) having a single yarn fineness of
20 1.7 dtexandmicaasasilicatemineral wasprepared. The surface
material was bonded to the same non-woven fabricasused in Example
1, in which a KEVLAR® staple fiber and a polyethylene
terephthalate (PET) staple fiber were blended in a mass ratio
of 30:70 (thickness: 10 mm, weight: 400 g/mz) , in the same manner
25 as in Example 1 using a low-melting point powdef, thereby

obtaining a sound-absorbing material with KEVLAR® paper



obt ai ni ng a sound-absorbing material wth KEVLAR(r) paper 43 containing

m ca. The normal incidence sound absorption coefficients of this

sound- absorbing naterial were neasured, and the neasurenent results are
shown in Table 7. Flame resistance test ﬁ/as performed on the sound-absorbing
5 material according to the UL-94 Vertic burning test. A gas burner

havi ng a nozzle with an outer dianeter of 19 nmand an inner dianeter of
16. 5 mmwas used, and the length of a gas flane was adjusted to 140 mm

The sound- @ﬁﬁrﬁd}&&ah%hm WaRehehGdrmd D iR GRshdd 2@ udld tQBsBQﬁ'tEbﬁ” of a
flame [ ength of 100 'mm 10 for 4 mnutes in such a manner that the

sound- absordyd¥r ifteRitisAlof Was spebpfddabdbabihg hAteklianewéat wBhsukede, the
surface material was placed on the flame side) to check whether a hole was
produced iand hhes unefeennremandr i st tdrse ndhmwwvian Talblec7. As a result, no
hol e was observed in both the surface material and non-woven 15 fabric

| ayers of the Jthame Zbsdsbiangentest wals peEKanped a0tha pouyet ahsenbing
terephthal ate (PET) staple fiber (1.7 dtex x 44 my manufactured by TORAY

| ndust r Pes Material gceerddpgytenthe 2§ 124 éfﬁﬁ‘ﬁéfaa]c SYPENI desf e fi BBF (6.6

dte 51 nun factured b | ndustrie | nc | o It ng
poi )ritxyarn lf'\%‘r’ﬁff%%tvﬁpggabﬂ}o é&%ﬁ‘f lrjq‘btsér Iqﬁ?melﬁ?d%roqttdﬁg F‘F‘\QFBB nahe of
" SAFVET" |t 4 5

ratioof sorst g BRRbly de 0k st wdbioda PRl ln U ERECE ool e RaflB0S

fabric havipg aagngegae:_sé 1900 A, Mm@ JRERI - oMMl g MaR@ 18712089 8%a and a
bul k density of 0.02 n8. As a surface material, 100% pol yester paper"

(thi ckness:in9Qh1@mga\AEIfgbtne a4 ghaPpoditipar sealhi ﬂame DeflgeR/ 6821 66Cohm
manuf actured by QJI PAPER Co. , Ltd. was prepared, and the surface 44

10 for 4 minutes in such a manner that the sound-absorbing material

was perpendicular to the flame (at this time, the surfacematerial

was placed on the flame side) to check whether a hole was produced

in the surface material and the non-woven fabric. As a result,

no hole was observed in both the surface material and non-woven

15 fabric layers of the sound-absorbing material.

(Example 10)
A polyethylene terephthalate (PET) staple fiber (1.7 dtex
x 44 mm) manufactured by TORAY Industries, Inc., a polyethylene
20 terephthalate (PET) staple fiber (6.6 dtex x 51 mm) manufactured
by TORAY Industries, Inc., and a low-melting point vyarn
manufactured by TORAY Industries, Inc. under the trade name of
"SAFMET” (melting point: 110°C, 4.4 dtex x 51 mm) were blended
in a mass ratio of 60:20:20, and were then needle-punched to
25 prepare a non-woven fabric having a thickness of 10 mm, a mass
per unit area of 200 g/mz, and a bulk density of 0.02 g/cm3.
As a surface material, "100% polyester paper” (thickness:
90 pm, weight: 54 g/mz, air permeability: 0.9 cc/cmz/sec)

manufactured by OJI PAPER Co., L.td. was prepared, and the surface



material was bonded to the non-woven fabric in the same manner as in
Exanple 1 using a | ownelting point EVA powder to obtain a sound-absorbing
mat eri al of "polyethylene terephthalate (PET) non-woven fabric /polyester
paper”. The normal incidence sound 5 abigrption coefficients of this

sound- absorbing material were neasured, and the neasurenent results are
shown in Table 7. (Exanple 11) A polyethylene terephthalate (PET) staple
fiber (1.7 dtex 10 x 44 mm) manufactured by TORAY Industries, Inc. , a

pol yet hyl epgtelenePh At Eed ReTtna! A0k Bwbtv R TE{r fc AfXn¥ SdmEManner

manuf actured by TORAY Industries, Inc., and a lownelting point yarn

manuf act ur ag by EkIRpid ndustihiges,1dwime Lineg gdictt EdAepbaderoto SEATMET"
(melting point: 110C, 4.4 dtex x 51 mm) were blended 15 in anmass ratio of
60: 20: 20, amdumsr-@tdvarbingdineteérial ofa’ pakyk thy leneperepblthailata (BHT) The
web was needl e- punched to obtain a non-woven fabric. The non-woven fabric
was heat ednan-wsgenfimbrix fpoliesten paper "t-heThewanmal hgcpdenceyseundo t hat

ot her ﬁolyester staple fibers were partially _bonded together, thereby 20
obt ai ni-hg &PPBFRELAYP et fEFtpht P AfatdisPEINNAoRPRBTRANERRFRTIAAMERE a

t hi ckness of 10 a per unit area ofgi 0 g/n2, . and .a 3yl density of
0. 05 g ong eAFSFRE SARE ERROTCaSBRORRRS FESUL talhe ERPUR A LaPYfn 7  of a
para-aram d fiber ('KEVLAR(r)", manufactured by DU PONT- TORAY 25 Co., Ltd.
) andnet a- ar am df i ber (" Nonmex(r)", manufacturedbyU S. A. DU PONT) pulp were
bl ended in a Mggahptie019f) 95:5 and were then subjected to a papernmeking
process and calendered to obtain an aram d paper having a thickness of 70
pm a nass per Aupblyetligient tirephthabak JPE ) spapreabibety( Df 7 2kdx
cc/cn/sec as 45 a surface nmaterial. The surface material and the non-woven
fabri clonver e 4siome @ dndroged dieured by"PORRYE ndustariexs, IncExaaplodyethylene
terephthalate (PET) staple fiber (6.6 dtex x 51 mm) manufactured
by TORAY Industries, Inc., and a low-melting point vyarn
manufactured by TORAY Industries, Inc. under the trade name of
“"SAFMET"” (melting point: 110°C, 4.4 dtex x 51 mm) were blended
15 in amass ratio of 60:20:20, and were then subjected to a carding
step to obtain a web. The web was needle-punched to obtain a
non-woven fabric. The non-woven fabric was heated at 150°C for
3 minutes to melt the low-melting point yarn so that other
polyester staple fibers were partially bonded together, thereby
20 obtaining a polyethylene terephthalate (PET) non-woven fabric
having a thickness of 10 mm, a mass per unit area of 200 g/mz,
and a bulk density of 0.02 g/cm’.
At the same time, a chopped fiber yarn (1.7 dtex x 5 mm)
of a para-aramid fiber ( "KEVLAR®" , manufactured by DU PONT - TORAY
25 Co.,Ltd.)andmeta-aramid fiber ( *Nomex®" . manufacturedbyU.S.A.
DU PONT) pulp were blended in a mass ratio of 95:5, and were
then subjected to a papermaking process and calendered to obtain

an aramid paper having a thickness of 70 um, a mass per unit

area of 36 g/m?, and an air permeability of 20.5 cc/cm®/sec as



1 to obtain a sound-absorbing material. Two sheets of the thus obtained
sound- absorbing material 5 were |ayered together, and the aram d paper
conposed of KEVLAR(r) and Nomex(r) used in Exanple 1 (thickness: 95 pm
weight: 71 g/n2, air perneability: O. cc/cnR/ sec) was further placed
undernost to neasure the nornal incidence sound absorption coefficients

t hereof. The neasurenent results are shown in Table 7. 46 Table 7 Exanple
9Exanpl e 10Exanple 11 Kind of fi berPET/ aram dBl endedBl ended PET

( 70/ 30) PET(t wWoirfay®y Sna thiaii-ainveniéi ghir fa@eARRARN2UHR06hd abéh SHbi ek ness
(mm 101010/ 10 Bul k density (g/cm)0.040.020.02/0.02

TypeKEVLARRabydst eefeabbddpdpeogpaperpapethéehsaee | myene)y aonimi Exagpheca
Surface Weight (g/nR)865436/36/71 | materiaThi ckness (m 759070/ 70/ 95 Air
per neabi | i ly0. 9d2@i%/ 20 s®uDAd8abseabdmy matderl/ad .oct ave band frequency (Hz)

1003.44.54.3 1252.83.43.4
Two sheets of the thus obtained sound-absorbing material

5 were layered together, and the aramid paper composed of KEVLAR®
and Nomex® used in Example 1 (thickness: 95 um, weight: 71 g/mz,
air permeability: 0.81 cc/cm?/sec) was further placed undermost
to measure the normal incidence sound absorption coefficients

thereof. The measurement results are shown in Table 7.



1603. 24. 33.9 2004.55.36.1 Normal 2505. 87.810. 3 i nci dence3155.57.19. 7 sound

ti

4008. 710.616.1 b on

a

80028. 325. 842. 6 100053. 040. 260. 1 125078. 345.678.9 160085. 755. 793. 2
200088. 276. 198. 4 (Conparati ve Exanpl e 33 A 100% pol yet hyl ene terephthal ate

(PET) non-woven fabric
of 100 g/cnk,
fibers as used in Exanple 4, at the same blending ratio as in

5 having a thickness of
and a bul k density of 0.025 g/cnB was obtai ned using the sane
Exanpl e 4,

2.5 nm a mass per

unit

aram d paper) as uUse

t he sane manner

sorp coefficient50011.110.821.0 63017.614.428.9

area

and in theTehde fanner as in Exanple 4. The sane surface material (that is,
°q Ln =xanp © o Exdhip1B999%kanp 16N 'OTidhsTe TEPTTIC 1N
> T KIna ot fiber | PET/arfdmid [endéa > Blerded PET |
(70/30) PET (two layers)
Non-woven Weight (g/m?) 400 200 200/200
fabric Thickness (mm) 10 10 10/10
Bmz‘g/dfnrl‘f)lty 0.04 0.02 0.02/0.02
Type KEVLAR Polyester | Aramid paper
paper paper (three layers)
containing
mica
Surface  Mycight (g/m’) 86 54 36/36/71
material
Thickness (um) 75 90 70/70/95
Air
permeability 0 0.90 20.5/20.5/0.81
(cc/cm?/sec)
1/3 octave band
frequency (Hz)
100 3.4 4.5 4.3
125 2.8 3.4 3.4
160 3.2 4.3 3.9
200 4.5 5.3 6.1
Normal 250 5.8 7.8 10.3
incidence 315 5.5 7.1 9.7
sound 400 8.7 10.6 16.1
absorption
coefficient 500 11.1 10.8 21.0
630 17.6 14.4 28.9
800 28.3 25.8 42.6
1000 53.0 40.2 60.1
1250 78.3 45.6 78.9
1600 85.7 55.7 93.2
2000 88.2 76.1 98.4

10

(Comparative Example 3)

A 100% polyethylene terephthalate (PET) non-woven fabric

having a thickness of 2.5 mm, a mass per unit area of 100 g/cmz,

and a bulk density of 0.025 g/cnﬁ was obtained using the same

fibers as used in Example 4, at the same blending ratio as in

Example 4, and in the same manner as in Example 4.

The same

surface material (that is, aramid paper) as used in Example 1

was bonded to the non-woven fabric in the same manner as in Example



(Conparative Exanple 4) A 100% pol yet hyl ene terephthal ate (PET) non-woven
fabric having a thickness of 5 nm a nass per unit area of 45 g/cn2, 5 and
a bul k density of 0.009 g/cnB was obtained using the same fibers as used in
Exanpl e 4, at the sane blending ratio ag in Exanple 4, and in the sane
manner as in Exanple 4. The sanme surfa £ materi al (that is, aram d paper)
as used in Exanple 1 was bonded to the non-woven fabric in the sanme manner
as in Exanple 10 1 to obtain a sound-absorbing material. (Conparative

Exanpl e 5)1At§09%t9%y8t byl.ARE absbeRANA Alte iBET) non-woven fabric having
a thickness of 25 mm a nmass per unit area of 900 g/cnR, 15 and a bul k

density of 0.036ofparBtwee eRampledqysing the same fibers as used in
Exanple 4, at the sane blending ratio as in Exanple 4, and in the sane

manner as in Exarpbe golysthghere SerépliEhabaesi GPET ) hadn iwoved amask paper)
as used in Exanple 11 was bonded to the non-woven fabric in the sane manner
as in ExanpaeingQOa Ithickiess of 5ound-cabessbpey oatiér aaka ¢€odpagacmte
Exanple 6) A 100% aram d fiber wet-|aid ngn-woven fabric having a thickness
of 5.5 Jym andmadauderdengitucda oopoj%chgw?ms Rtined Yging ddrmsigamef 0. 29
g/ cnB was gbtained b aper nmaki n% usi ng " KEVLAR| r)"ful . manuf act ur ed, by

U S. A DU PERETS T8 ‘é’a‘?@ i, Frampledr e ftathgssate PierEagpfat 10 \@% onded

to the non]FV\/ove Lgbric i n %}rl]e same manner as iné?.xan&{e% tqQ,.obtain a
sound- absor BFABLC it PRI 12 48 EAPRIE VR B AT AR G 0 %g['&%/es[afﬂﬁ ene

t er epht hal g&?]- V@E}]FI rd caglgﬁ i3 i mass
per unit a%gfégg%% g cér("g, tglr%f'a u \iddgﬁgie%g %%qgéggo%ﬁ ({#}B%lséo t ai ned
using the §a8Bonded to the non-woven fabric in the same manner as in Example

10 1 to obtain a sound-absorbing material.

(Comparative Example 5)
A 100% polyethylene terephthalate (PET) non-woven fabric
having a thickness of 25 mm, a mass per unit area of 900 g/cm?®,
15 and a bulk density of 0.036 g/cm’ was obtained using the same
fibers as used in Example 4, at the same blending ratio as in
Example 4, and in the same manner as in Example 4. The same
surface material (that is, aramid paper) as used in Example 11
was bonded to the non-woven fabric in the same manner as in Example

20 1 to obtain a sound-absorbing material.

(Comparative Example 6)
A 100% aramid fiber wet-laid non-woven fabric having a
thickness of 5.5 mm, a mass per unit area of 1582 g/mz, and a
25 bulk density of 0.29 g/cm’ was obtained by papermaking using
"KEVLAR®" pulp manufactured by U.S.A. DUPONT. The same surface
material as used in Example 1 was bonded to the non-woven fabric
in the same manner as in Example 1 to obtain a sound-absorbing

material.



fibers as used in Exanple 4, at the sanme blending ratio as in Exanple 4,
and in the sane manner as in Exanple 4. A 100% polyethyl ene terephthal ate
(PET) surface material having a thickness of 410 Etm a mass per unit area
of 59 g/n2, and an 10 air perneability of 93 cc/cnR/sec was obtai ned using
the same fibers as used for the non-woten fabric of the Example 4, in the
sane blending ratio as in Exanple 4 in the usual manner, that is, by

bl endi ng and needl e-punching the fibers. The thus obtai ned non-woven fabric
and the surface nmaterial were bonded 15 together in the sane manner as in
Exanple 1 using a lownelting point powder to obtain a sound-absorbing

material. The mgbm?bria@givgegg{gm@qu:nd)absor ption coefficients of the
sound- absorbing naterials obtained in Conparative Exanples 3 to 7 are shown

in Table 8. 49aTabbe Polyethylene terephthalate (PET) non-woven fabric
Conpar at i veConpar at i veConpar at i veConpar at i veConpar ati ve Exanpl e 3Exanpl e
4Exanpl e SEawmipyea Gdarkples s7 offi ha roh Blae mdedBbendeuBt encex BifeAd0dd) entled
fi ber PETPETPETPETPET Véight (g/n1)100459091582200 Non- woven
f abri cThi cfpdsa2bulbsdeng oty MF BuPk A69r8] tWas Olytaiinesl ouOLIED dthe) 36mMe290. 02
) Ki ndAram _dAram dAr am dAr an dNeedl e- paper paper paper paper Punched PET
fibers as used in Example 4, at the same blending ratio as in
Example 4, and in the same manner as in Example 4. A 100%
polyethylene terephthalate (PET) surface material having a
thickness of 410 um, a mass per unit area of 59 g/m?*, and an
10 air permeability of 93 cc/cm?/sec was obtained using the same
fibers as used for the non-woven fabric of the Example 4, in
the same blending ratio as in Example 4 in the usual manner,
that is, by blending and needle-punching the fibers. The thus
obtained non-woven fabric and the surface material were bonded
15 together in the same manner as in Example 1 using a low-melting
point powder to obtain a sound-absorbing material.
The normal incidence sound absorption coefficients of the

sound-absorbing materials obtained in Comparative Examples 3

to 7 are shown in Table 8.



non-woven fabric weight (g/nR)7171367159 Surface

mat eri al Thi ckness95957095410 (Nm Air perneability0.810.8120.50. 8193
(cc/cm/sec) 1/3 octave band frequency (Hz) 1003.13.75.24.45.3

1253. 02. 54. 23.94. 6 1602.93.04.94. 14. 7 2003. 33. 46. 05. 95. 4 2503. 33.411. 15. 96. 2
Nor mal 3152.32.417.15.15.3 inci dence sofihd absor 4003.43.628.16.67.2 tion p
5004. 14. 037. 68.59. 2 coefficient 6303.83.449.88.810.3 8004. 94. 358. 812. 010. 9
10007. 25.977. 416. 613. 8 12509. 67. 984. 723. 316. 8

Table 8
Comparative | Comparative | Comparative | Comparative | Comparative
Example 3 Example 4 Example 5 Example 6 Example 7
Kind of Blended | Blended Blended | Blended Blended
fiber PET PET PET PET PET
. 2
Non-woven Weléht (g/m") 100 45 900 1582 200
fabric Thickness 2.5 5 25 5.5 10
(mm)
B"l:‘gfjmnf)lty 0.04 0.009 0.036 0.29 0.02
Kind Aramid Aramid Aramid Aramid Needle-
punched PET
paper paper paper paper non-woven
fabric
. Z
Surface welglht (g/m") 71 71 36 71 59
material | Thickness 95 95 70 95 410
(pm)
Air
permeability 0.81 0.81 20.5 0.81 93
{cc/cm?/sec)
1/3 octave band
frequency (Hz)
100 3.1 3.7 5.2 4.4 5.3
125 3.0 2.5 4.2 3.9 4.6
160 2.9 3.0 4.9 4.1 4.7
200 3.3 3.4 6.0 5.9 5.4
N N 250 3.3 3.4 11.1 5.9 6.2
inotdence 315 2.3 2.4 17.1 5.1 5.3
sound 400 3.4 3.6 28.1 6.6 7.2
absorption
coefficient 500 4.1 4.0 37.6 8.5 9.2
630 3.8 3.4 49 .8 8.8 10.3
800 4.9 4.3 58.8 12.0 10.9
1000 7.2 5.9 77 .4 16.6 13.8
1250 9.6 7.9 84.7 23.3 l16.8
1600 l6.1 10.4 90.5 38.2 21.9
2000 28.6 31.0 92.0 27.0 32.8

As is clear from Tables 7 and 8, the sound-absorbingmaterial

of the Example 11 had a higher effect of absorbing relatively

5 1lowfrequency sound (that is, sound of 1000 Hz or less, especially

500 Hz or less) as compared to other sound-absorbing materials

because the thickness of the sound-absorbing material of the
Example 11 was larger due to its layered structure.

Further, the sbund—absorbing material whose non-woven

10 fabric had a relatively light weight (Comparative Example 3)



160016. 110. 490. 538. 221. 9 200028. 631. 092.027.032.8 As is clear from Tables 7
and 8, the sound-absorbing material of the Exanple 11 had a higher effect
of absorbing relatively 5 | ow frequency sound (that is, sound of 1000 Hz or
| ess, especially 500 Hz or |less) as cogpared to other sound-absorbing
materials because the thickness of the sound-absorbing material of the
Exanple 11 was |arger due to its |ayered structure. Further, the

sound- absorbi ng materi al whose non-woven 10 fabric had a relatively |ight
wei ght ( Cohgpdr diowv es onaiT bes B p t5iloth aclo ¢ Hfii sbemtls abs obptthorlosoedind cheghs at
both | ow and high frequencies. On the other hand, the sound-absorbing
materi al Wreguencherovedn fthphothamband. ethei seund trebygreinatmdiGempat ati ve
Exanpl e 5) had a high effect of absorbing sound due to an increased 5

t hi ckness, WB@geinoR -HOFAR fakHe Pedaset ot bhiRe fnY HeAdPd i amr3r atiige
kability. Th d- absor bi terial wh - fabric had

o il Bt R A AR bR B S oo i8S

apsor on | e . . - . (6]

ol | apss atBIEkhEbE I 1 E0R NI £ aR PUAG- R ISR L LT Y oo

non-woven balri s @ ¢yl airhwel yuhh 98p SukEi A8 i ter iG0NRB5atkd M- w le 6)

was poor in handleability because it was too Tigid and heavy. Further, the

sound- absokRbRIcNBA@Td e 10WASR ISHNLACBU1ikSa&fd £Fy al CimshPdt B HeimpRbi | ity
exceeding 50 cc/cnk/sec (that s, the sound-absorbing material of the
Conpar at i va)Exaagl elgy shundotathswep tibon et sbemtls absaidenaycleven i f
the surface material was bonded to the non-woven fabric because the air
per neabi | i spunfi-aheoshingcemaberiadl was tlddkellar ggo 20ollapse due to

10 application of loads. The sound-absorbing material whose
non-woven fabric had a relatively high bulk density (Comparative
Example 6) was poor in handleability because it was too rigid
and heavy.

Further, the sound-absorbing material whose surface

15 material had an air permeability exceeding 50 cc/cm?’/sec (that
is, the sound-absorbing material of the Comparative Example 7)
did not have an improved sound absorbency even if the surface
material was bonded to the non-woven fabric because the air
permeability of the surface material was too large.

20
Industrial Applicability

The sound-absorbing material according to the present
invention is useful as a sound-absorbing material to be used
in the fields of electric products such as air conditioners,

25 electricrefrigerators, electric washingmachines, audiovisual
apparatuses, andelectric lawnmowers; transport facilities such
as vehicles, boats and ships, and airplanes; and building

materials such as building wall materials.



I ndustrial Applicability The sound-absorbing material according to the
present invention is useful as a sound-absorbing material to be used in
the fields of electric products such as air conditioners, 25 electric
refrigerators, electric washing machi nes, audi ovi sual apparatuses, and
electric lawmm nowers; transport facilities such as vehicles, boats and

shi ps, and airplanes; and building materials such as building wall
materials. 51 CLAIMS 1. A sound-absorbing naterial, wherein a non-woven
fabric wth a mass per unit area of cdxM® 800 g/n2 and a bul k density 5 of
0 .01to O 2 g/cnB and a surface material with an air perneability of not
nore than 50 cc/cnR/sec neasured according to JIS L-1096 are |ayered. 2.
The sound-absorbing material according to claiml1, 10 wherein the non-woven
fabric is a fabri ® spundi-ebsarbiagrmptesiat, sthetedf pleen -aneven Fediric
resistant staple fiber with an LO value of not lgss than 25 are

i ntertw stwhth 3 mags pehrRbbsHian Rf AalekP B0 &G drhg 2 Pwlikaidensityls
wherein the weight ratio of the thernoplastic staple fiber and the heat

resi st gnt ek gppgtﬂqm?rg{gmi and asyfacimake sl wishan ayr pppmeability
sound- absorbi ng nat er.al cording,to claim2,. wherei.n the i ght ratio of
The ¢ her mith 6t BOEE ufan RROSPT GRY S Midishee pESRERRe' B AR Argsd o T
a range<ﬁafgiﬂ%§éfb§5:45. 5. The sound-absorbing naterial according to any
one of clains to 4, wherein the thernoplastic staple fiber is at |east
one kind of staple fibers selected fromthe group consisting 25 of a

pol yester fiber, a polypropylene fiber and a nylon fiber. 6. The

sound- absor bi nz.. e istdurAb-GIrgbrtgineg mateniwl ddccatr@ing €oteldimwberei n t he
heat resistant staple fiber is at

10 wherein the non-woven fabric is a fabric inwhich a thermoplastic
staple fiber and a heat resistant staple fiber with an LOI value

of not less than 25 are intertwisted.

3. The sound-absorbing material according to claim 2,
15 wherein the weight ratio of the thermoplastic staple fiber and

the heat resistant staple fiber is in a range of 95:5 to 55:45.

4. The sound-absorbing material according to claim 2,
wherein the weight ratio of the thermoplastic staple fiber and

20 the heat resistant staple fiber is in a range of 85:15 to 55:45.

5. The sound-absorbing material according to any one of
claims 2 to 4, wherein the thermoplastic staple fiber is at least
one kind of staple fibers selected from the group consisting

25 of a polyester fiber, a polypropylene fiber and a nylon fiber.

6. The sound-absorbing material according to any one of
claims 2 to 5, wherein the heat resistant staple fiber is at

least onekindof staple fibers selected from the group consisting



| east one kind of staple fibers selected fromthe group consisting 52 of an
aram d fiber, a polyphenylene sulfide fiber, a polybenzoxazole fiber, a

pol ybenzot hi azol e fiber, a polybenzim dazole fiber, a polyether ether
ketone fiber, a polyarylate fiber, a polyimde fiber, a fluoride fiber and a
5 flame resistant fiber. 7. The sound-absorbing material according to any
one of clains 2 to 4, wherein the thernoplastic staple fiber is a

pol yester staple fiber and the heat resistant staple fiber is 10 an aramd

stapl e Tibgg. 8. mﬁlﬁﬁiﬁo 2agbsg V\B %pﬂ@h?ibﬁ' %Eﬁ %tb%ramé one  of

clainms 1 to 7, erein e non- ic1s duce Heedl e punch

met hod or ﬁ@i?ﬁeh%&x&ﬁ&ﬂ@dflﬁér9 TP%l?BHHQo%H&Q&@l%Qfﬁ&k&r'%! according to
any one of ai s to 8, wherein the surface material is 'a spun bonded
non-woven pabybengimdduebikaktipbeen- wopenysthpie ekt ketdelEiblie, a

sound- absorbing material according to claim9, wherein the wet-laid
non-woven pabyacylateofipbeseda gpobyimibde fidsest antf iyl de ffiiesr varidn &an LO
val ue of not less than 25. 11. The sound-absorbing material according to
claim®, f£bampereshstaptwEibeaid non-woven fabric is conprised of a heat
resistant staple fiber with an LO value of not less than 25 and a silicate
mneral. 12. The sound- absorbing mat eri al according to claim11l, 53 wherein

t he S|I|cate nlner The sound- apsorbin naterlal according to
i m 10 or 117w SPUHE HRERED U SRSt A e qTEHIS 6 dhaaR o1 apl o
5 fiber.

claims 2 to 4, wherein the thermoplastic staple fiber is a
polyester staple fiber and the heat resistant staple fiber is

10 an aramid staple fiber.

8. The sound-absorbing material according to any one of
claims 1 to 7, wherein the non-woven fabric is produced by needle

punch method or water jet method.

15
9. The sound-absorbing material according to any one of
claims 1 to 8, wherein the surface material is a spun bonded
non-woven fabric or a wet-laid non-woven staple fabric.
20 10. The sound-absorbing material according to claim 9,

wherein the wet-laid non-woven fabric is comprised of a heat

resistant staple fiber with an LOI value of not less than 25.

11. The sound-absorbing material according to claim 9,
25 wherein the wet-laid non-woven fabric is comprised of a heat
resistant staple fiber with an LOI value of not less than 25

and a silicate mineral.

12. The sound-absorbing material according to claim 11,



14. The sound-absorbing material according to any one of clains 9 to 13,
wherein the surface material has a dust generation nunber of not nore than
500 particles/0.1 ft3 of particles with 10 a dianmeter of not less than 0. 3
m neasured by the tunbling nmethod according to JIS B-9923 6.2(1.2). 15. The
sound- absorbing material according to afy one of clainms 1 to 14, wherein
the non-woven fabric and the surface 15 material are conprised of the sane
kind of synthetic fiber. 16. The sound-absorbing material according to any

one of cl gj t 5. rei.n t n- fabric and the surface

mat eri al a?% S%grgaébﬁl o%gﬁﬁgrgggagghéggﬁﬁgﬁ? of the bonding 20 points of
t he non-woven fabric and the surface material is not nore than 30
points/cn2, and the ratio of the total surface area of the bonding points

to the total susfaceharsrur-ddsoA0ih Mg teRQaNt Scadddaling @ -1RARML0%HPOI Nt's
is not nore than 30% 25 17. The sound-absorbing material according to any
one of cl ailpsvHerteinl Ghewheaeirediret aronswapde fibercis ani ardheddwefnslie of a
pol yhedron and the surface material is |layered on two or nore faces of the
pol yhedr onfibér18. The sound-absorbi ng material according to claim17,
wherein the non-woven fabric is in the shape of a hexahedron and the
surface material is |layered on both side faces of the hexahedron. 5 19. The

sound- absorbing material according to any one of clajins 1 to 16, wherein
t he non-woven 2ébri'€h?ss‘?"d‘dc'ffbb§‘?1‘gb’é‘9 Jfayt:?r&ﬂluﬁﬁc&rd&“(%/l"f’nﬁgi’ oRe the

surface material J yered .Qn.ih ved face. of .the columm or the
oyl i ndor | soRbB e 13) ke DAl S o Rind £051 21 nglia G5 ko trd i
number of not more than 500 particles/0.1 ft> of particles with

10 adiameter of not less than 0.3 uymmeasured by the tumbling method

according to JIS B-9923 6.2(1.2).

15. The sound-absorbing material according to any one of
claims 1 to 14, wherein the non-woven fabric and the surface

15 material are comprised of the same kind of synthetic fiber.

16. The sound-absorbing material according to any one of
claims 1 to 15, wherein the non-woven fabric and the surface
material are layered by bonding, and the number of the bonding

20 points of the non-woven fabric and the surface material is not
more than 30 points/cmz, and the ratio of the total surface area
of the bonding points to the total surface area of the bonding

points and the non-bonding points is not more than 30%.

25 17. The sound-absorbing material according to any one of
claims 1 to 16, wherein the non-woven fabric is in the shape
of a polyhedron and the surface material is layered on two or

more faces of the polyhedron.



claims 1 to 16 having a nultilayer structure conprising at |east one or
nore | ayers of each of the non-woven fabric and the surface |ayer, wherein
the both layers are united. 15 21. The sound-absorbing material according to
any one of clainms 1 to 19, which is used as a vehicle interior material or
a vehicle exterior material. 20 22. The3$ound-absorbing material according
to any one of clains 1 to 19, which is used as a sound-absorbing materi al
for a lawn nower. 23. The sound-absorbing naterial according to any one of

25 claims 1 to,39, Whlch lgqYSE80881RgSRLPEr#RTOLBLAgaTRECELAL 169k 17,

br eaker.
wherein the non-woven fabric is in the shape of a hexahedron

and the surface material is layered on both side faces of the

hexahedron.

19. The sound-absorbing material according to any one of
claims 1 to 16, wherein the non-woven fabric is in the shape
of a column or a cylinder and the surface material is layered
on the curved face of the column or the cylinder.

10

20. The sound-absorbing material according to any one of
claims 1 to 16 having a multilayer structure comprising at least
one or more layers of each of the non-woven fabric and the surface
layer, wherein the both layers are united.

15

21. The sound-absorbing material according to any one of

claims 1 to 19, which is used as a vehicle interior material

or a vehicle exterior material.

20 22. The sound-absorbing material according to any one of
claims 1 to 19, which is used as a sound-absorbing material for

a lawn mower.

23. The sound-absorbing material according to any one of

25 claims 1 to 19, which is used as a sound-absorbing material for

a breaker.



