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1 S LASE SOUNDPROOF  MATERI AL REPLACED SHEETS F|$§D Of -
THE | ENTICN The present invention undp a.4..
mat eri al ~ havi ng excel | ent soundproof effect g‘%ﬁm&? 8%%85‘ """ to aézd _
equi pnent nounting type soundproof materi al D (e)x Hﬁﬁrm
between a hard disc drive body and a substraf¥d/OTaVIngs) : Pagee ... R ND
OF THE | NVENTI ON I'n hard disc drive ﬁbﬁﬁFéonaPﬂfﬂnputﬁﬁ? Valo
the like, motor sound in driving, w nd sound—of~Toraring drsc, or tne

| i ke generates, becom ng noi se isQuUNPPRYON MATERIAL] Ce- neiboring persons.
Therefore, it is attenpted to reduce the generated sound by arranglng a

soundproof material between the drive body and the substrate.

Hitherto, foans conprising a pol yurethane foam and the 1|ike have been
known as the above-descri bed sPIENDroPfTHRBIRVENTIOWUt there is a problem
that the | eakage of sound is |arge and they are poor in the sound

i nsul ati ng eff ect. Theupresantoindenbtbdénmeekates tvher eionrmipxtonf madjeriad
constant of the foamis |imted, a soundproof naterial wherein a finely
uneven pohamdngf ie@xgeklent nedundpraefs @ffesds ofhick issisitable af a
bubbl es of the foam a soundproof materjial wherein the outer surface of

the foam tRERLBRENE meRatdag,itypea soundpreots dat@xisds ftomedion exfdPden a

melt blow |layer of a resin and the like is lamnated on a_film etc., are
proposed a®ouBtingode§wern)p. Aazd gizg driye. Rody fpsh ey subs! $a$6381 IP-A-
B ROQUND_ QF THE NTION

In hard disc drives in personal computors, and the
like, motor sound in driving, wind sound of rotating disc, or
the like generates, becoming noise to operators or device-
neiboring persons. Therefore, it is attempted to reduce the
generated sound by arranging a-soundproof material between the
drive body and the substrate.

Hitherto, foams comprising a polyurethané foam and the
like have been known as the above-described soundproof
material, but there is a problem that the leakage of sound is
large and they are poor in the sound insulating effect. Thus,
a soundproof material wherein a static spring constant of the

- foam is limited, a soundproof material wherein a finely uneven
polymer film.is formed on the surfaces of the inside walls of
bubbles of the foam, a soundproof material wherein the outer
surface of the foam thereof is covered with a film, a
soundproof material wherein a melt blow layer of a resin and

the 1like is laminated on a £film, etc., are proposed as

disclosed in JP-A-56-157347, JP-A-59-102294, JP-4-40381, JP-A-

-1 - This Sheet Has Been Relilace

AR

N



2 4-345834. and JP-A-7-261768 (the term"JP-A" as used herein nmeans an
"unexam ned publ i shed Japanese patent application".. _However, in.

t hése conventional soundproof materials, the sound insulating effect is
insufficient, a satisfactory sound proof of noises cannot be achieved, and
4in the soundproof material having-forned a fine-uneven polymer film etc.,
there is a problemthat the production step is conplicated and the
production efficiency is.poor. ' SUMVARY OF THE | NVENTI ON

An obj ect " gf_3ulgaresgid FPVLDIL98176st PrAEOtedsm & JROINURE OghelRIialn
whi ch can be easily applied to a narrow space, etc., and is excellent in

the sound passaten @ udiekaelined Hubl iEhe P Uagasieisen paitenti @ppilication”.
According to the present invention, there is provided a soundproof

materi al conpri si ngoweReQUINMEIHEYe heohvWanbional spandpabbdn mateyialsgsed
on the pressure difference of 2,039 x 1/10[err] mHerr]O of from1l x
1/10[err] the? sound Oimsulatingneéfettsdsonthswifiic et pgaasatisfactory
conpressibility. . - In the above-descri bed soundproof naterial of the
present i neenndoprotificofimiises wargfot be achipvedeadndnimhentsoumdprieof
porous nenber shows the critical effect difference in the absorption and

t he transningsieriadf having. formed: acf tne-upever Romerdiilim $l1%ss thexe 1 x

1/10[err] cc/cnferr]/second, the absorbing property of sound is poor and
it is diffilSulx pReeblem that the production step is’ complicated and the

production efficiency is poor.
MMARY OF THE INVENT

An object of the pi:esent invention is to _provide a
soundproof material which can be easily applied to a narrow
space, etc., and is excellent in the sound insulating effect
and in the production efficien.cy.

According to the present invention, there is provided
a soundproof material comprising a porous member having an air
permeation amount based on the pressure difference of 2,039 x
1/10* mmH,0 of from 1 x 1/10!° to 2 x 1/10% cc/cm?/second, and
having a compressibility.

In the above-described soundproof material of the
present invention, the limitation of the air permeation amount
of the porous member shows the critical effect difference in
the absorption and the transmission of sound. If the air
permeation amount is less than 1 x 1/10!)° cc/cm?/second, the
absorbing property of sound is poor and it is difficult to
exhibit the sound deadening effect, while if the gas permeation

amount exceeds 2 x 1/10% cc/cm?/second, the sound insulating
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exhi bit the sound deadening effect, while if the gas perneation anount
exceeds 2 X 1/ 10[ err] cc/cn{err]/second t he sound insul ating

3 _effect by reflection is poor, a sound is liable to transmt to give a
| arge | eaked sound, and it is difficult to exhibit the sound deadening
effect. Also “in the above-descri bed soundproof material, by
usi ng a porous nenber having an acoustic absorptivity based on the
frequency of 3.15 kHz of ‘at | east 20% the sound deadening effect is
greatly i nyfpsst Whdadlsetibrigisngoble ROEEUAdTEEDELablEVESOt BahsRilt SE®N
stress at a 50% conpression of from10 to 200 gf/cnferr], the soundproof
materi al cayivee dsrtge Meakell s, iand ivriowd st letto exthibes the
preventing the deformation, etc., of t he adj acent nenber, and the

soundpr oof swatret iddadaing e ffeidy produced. BRI EF
DESCRI PTI ON OF THE DRAW NGS ~Fig. 1 is a cross-sectional view
showi ng one appliaiﬁqnwinﬁmhenehovefdeherébaddpp@@ﬁpm@péﬂmﬂtexiﬁixﬂbw to
the present invention, and ~ Fig. 2 is a view explaining a sound
measuri ng f&dng a porous membpEThav Eng DESCRF PUF CAF GEDSPEP T AXERK | Raged on
The present .invention is described in_detail bel ow. The soundpr oof
materi al c&MG iEEeRRERSYo Py S - AenkB7 °ﬁa§1’-nbe§ﬁta?9%pe?li‘1%a§‘?‘b‘?‘ﬁé?ﬁﬂﬁ% ed

U10(err] EREESE Le1BERRTLY SBPEATERr #ALAIRP indoong: EPRLPTPRE Menber
1/10[err] %av1ng a repulsion stress at a 50% compression of from 10 to
200 gf/cm?, the soundproof material can be easily mounted even
in a narrow space, etc., while preventing the deformation,
etc., of the adjacent member, and the soundproof material can
be easily produced.
BRIEF D RT’N F_THE DRAWI
Fig. 1 is a cross-sectional view showing one
~application embodiment of the soundproof material according to
the present invention, and
Fig. 2 is a view explaining a sound measuring test.
ILED P I NTION
The'present invention is described in detail below.
The soundproof material comprising a porous member
having an air permeation amount based on the pressure
difference of 2.039 x 1/10* mmH,0 of from 1 x 1/10° to 2 x 1/10?
cc/cm?/second, and preferably from 1 x 1/10° to 1 x
1/10%/second, and having a compressibility.

The porous members used in the present invention can be

any materials so long as it shows the above-described

N ———
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1/10[err]/second and having a conpressibility. ' ~The porous nenbers
used in the present invention can be any materials so long as it shows the
above- descri bed 4 characteristics.
Exanpl es of the porous nenber whi ch can be wused include a fiber assenbly
f.ormed by assenbling natural or synthetic, and organic or inorganic fibers
‘in, for exanple, a nonwoven fabric form an olefin foam a urethane foam
an acrylic foan1 a vinyl chloride foam a styrene-butadiene rubber (SBR)

foam a butgy r%%ec le.BR) "?ﬁﬂ OBbibhbCmemBBEaAMhIRS IcEhD e
(NBR) foam an %ﬁnﬁcﬁs(th E’E cfstahrbeflg?f{é 5Those gtl?lg appropriately. °

sel ected. yged inclUde SPWIHRONsIEMENY ForFaa My faysBblang dautired omr
a mxed layer of 2 or nore kinds of thé porous nenbers. In’ addition, it is

preferred ts@@it}ﬁattlceaﬁncﬁ%%ﬁnﬁﬂdrs ifforidihid GEIbBEYES iar, ofgan eJﬁinlple, a
structure fromthe points of the soundproof effect and the deformation.

preventi onnonwoven f£ABLiPOFRLM,MBAR DAt inhi fdaman abaupetdianablfpansedn n
the present invention fromthe above- descri bed conditions, etc., include

EPDM f oans aeaylriics ifogmg oporimel shiemirdes fogm,ea mtmeebu{:@dx?nglmhher
such as propyl ene or butene-1, and a cyclic or acyclic polyene having a
non- conj uggtSER )d ofdrre, bonbutadueneaguhh%nﬂb%%htﬁﬂﬁ@nea&'Qﬁ#ﬁAQQkﬁﬁile‘

nor bor nene, copolyners conprising 45 to 70 nol % of ethylene, 5 to 20:pD|96
of the [er Hutadilesss rubher SNBR) Hpami Anst a Hoaw|gfkddie Hend thereo

preferably
Those are appropriately selected.

The soundproof material may be formed as a laminate or
a mixed layer of 2 or more kinds of the porous members. In
addition, it is preferred that at least 30% of cells of the
foam has an oepn cell structure from the points of the
soundproof effect and the deférmation prevention.

The porous materials which can be preferably used in
the present invention from the above-described conditions,
etc., include EPDM foams comprising copolymers comprising
ethylene, an a-olefin, such as propylene or butene-1, and a
cyclic or acyclic polyene having a non-conjugated double bond,
such as dicyclopentadiene or ethylidene norbornene, copolymers
comprising 45 to 70 mol% of ethylene, 5 to 20 mol% of the a-
olefin, and 50 to 10 mol% of the polyene, and more preferably
copolymers having a Mooney viscosity MLy, (100°C) of 30 to 110.

Rubber foams which use the above-described EPDM
together can also preferably be used. In this case, an

appropriate rubber component, such as a natural rubber, a butyl

rubber, a chloroprene rubber, an acrylic rubber, a styrene-
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copol yners having a Money viscosity MJ[err] (100[err]C) of 30 to 110.
Rubber® f oans whi ch use the above-descri bed EPDM " toget her can al so

preferably be used. In this case, an appropriate rubber conponent, such
‘as a natural rubber, a butyl rubber,” a chloroprene rubber, an acrylic
rubber, a styrene- but adi ene rubber, or a nitrile-butadi ene

rubber can be used as - a rubber component other than EPDM In addition, the
amount of EPDM used is preferably 20% by wei ght or nore based on the

vei ght of Qg dddledle &%@%&:,C%Danﬁﬂ{-.ﬁliéonhtaaléhénﬁ'@ﬁbekSc@ﬁ bé hesewaider
resi stance and the durability. he production of the foam such as

the EPDM f @amubbeat b&fngbﬁént h@tﬁb@vtﬁxaiemmed Iaocadiitoon , dehé natbunt (i
present invention can be.carried out by a nmethod such that a mxture

obt ai ned bgppMEREed £5ppeferaplegddoy isg, welilghtaora méranbagedgent ,the a
vul cani zi ng agent, with a rubber conponent is nolded into a sheet, the
sheet is sweiigtitedft che fed@lngubber compomenitsy fromtthentstandpaindis/ sifal
property-controlling treatnment, such as breaking a part or the whol e of
cells by amheap@a@xemtr@mc&smﬂd &dhea dagabridddivon treatment, is applied
to the foaned sheet. Exanpl e of the foam ng agent whi ch can be
used include azo fbeniprpdupkien eficikhes £0MMi cGNEBNAR dehe NERDY &£Qam,
foam ng agents, such .as dinitrosopentanethyl enetetram ne; _inorgapic

foani ng ag&@tdstyiag a§h§odF‘Hﬁf’ﬁyéﬁﬁ@ﬁh@ﬁ#boﬁﬁ?‘éltéﬁﬁﬁcaﬁiﬁgii‘ﬂg afhgy

agents, such as 4,4'-oxybjs(benz nesulfo se
g present inve tloé can e carrlgé out "by a method such that a

mixture obtained by blending appropriate additives, such as a
foaming agent, or a vulcanizing ageht, with a rubber component
is molded into a sheet, the sheet is subjected to a foaming and
vulcanizing treatment, and a physical property-controlling
treatment, such as breaking a ﬁart or the whole of cells by an
appropriate means, such as a compression treatment, is applied
to the foamed sheet.

Example of the foaming agent which can be used include
azo foaming agents, such as azodicarbonamide; N-nitroso foaming
agents, such as dinitrosopentamethylenetetramine; inorganic
foaming agent:s, such as sodium hydrogencarbonate; semicarbazide
foaming agents, such as 4,4'-oxybis(benzenesulfonylsemi-
carbazide); ﬁydrazine foaming agents, triazole foaming agents
and the 1like. The amount of the foaming agent used is
preferably 5 to 50 parts by weight per 100 parts by weight of
the ' rubber component from the point of the foaming
magnification for obtaining the desired properties.

Appropriate compounds can be used as the vulcanizing
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carbazi de); hydrazine foam ng agents, triazole foam ng agents and the
like. The anpunt of the foam ng agent used is preferably 5 to 50 parts
by 'wei ght per 100 parts by weight of the rubber ~conponent from the
point  of the foanmng nmagnification for obtaining the desired.

properties. Appr.opri ate conmpounds can be used as the vul canizing
"6 agent. Exanples of the vul canizing agent include sul fur, p-
gui honedi oxi ne, pp' - di benzoyl qui nonedi oxi ne, 4, 4" -

dithVOdi”D%@@HﬂJE%Ei&dBIééré@OéﬁézﬁﬁﬁcaﬁﬂﬂﬂﬁguabéﬁﬂzQﬁbﬁud%”%ulfur, p- .
N, N - m phenyl enedi mal ei'm de. The anount of the vul canizing agent useéed is

preferabl yguinieletd® oXA sy t s ?y, peldibeifioDQu i pdried Dy xmieght of ,the
rubber conponent fromthe standpoints of obtaining the desired properties
of prevent dighdodimoepteldhe,t pediadfirogobendeas;ecammchian bdwzoasef fami ent
-vul cani zation, a gas |eakage, etc. _ I n preparing the

above- desc N, bédmriphiemyd eneld imadedsede . afthepamommnitatef f bhei nplaiahizingh as
an urea foanming aid, a salicylic acid formng aid, or a benzoic acid "

f oami ng ai égeatd usgds d-sapreferapliyatfaonullc &0 d0hpaxits bysweight @pemilddhyde
amoni a vul cani zing aid, an_al dehyde am ne vul canizing aid, a thjiourea

vul cani zi n§aaitd, by yaiahhi e the cahbsmgompaneat £rem the stanrdpeints of d,
a sul fenam de vul canizing aid, a dithiocarbanmate vul canizing aid, and a
xant hat e Vgp&gﬁpiﬂigngjdqﬁﬁpqﬁaEgggﬁrt;es of preventing occurrence of

the foaming hindrance such as the insufficient wvulcanization,
a gas leakage, etc.

In preparing the above-described mixture, if necessary,
an appropriate foaming aid, such as an urea foaming aid, a
salicylic acid forming aid, or a benzoic acid foaming aid, and
also an appropriate vulcanizing aid, such as an aldehyde
ammonia vulcanizing aid, an aldehyde amine vulcanizing aid, a
thiourea wvulcanizing aid, a guanidine wvulcanizing aid, a
thiazole wvulcanizing aid, a sulfenamide vulcanizing aid, a
dithiocarbamate vulcanizing aid, and a xanthate vulcanizing aid
may be used.

Further, other additives, for example, a filler made of
calcium carbonate, talc, clay, a mica powder, a metal hydroxide
(e.g., aluminum hydroxide and magnesium hydroxide), a metal
oxide (e.g., aluminum oxide and zinc 6xide), and a softening
agent, such as a paraffin softening agent, a naphthene
softening agent, an aromatic softening agent, or an asphalt
softening agent, can be, if necessary, compounded in preparing

the mixture.
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Further, other additives, for exanple, afiller nmade of cal cium carbonate,
talc, clay, a mca powder, a netal hydroxide (e.g., alum num hydroxi de and
magnesi um hydroxi de), a nmetal oxide (e.g., alum num oxide and zinc oxide),
and a softening agent, such as a paraffin softening agent, a naphthene
softening agent, an aromatic softening agent, or an asphalt softening
agent, can be, if necessary, conpounded i.n preparing the m xture.

7 In the above-described additives, the anount of the filler used

is from30 to 300 [@&i tehdyapeiehlieferihod RAdititles,! Nhe UBROGNEOHFONENY
fromthe point of controlling the properties such as the strength and the
i ke. Al so,fillemnmaed isoffriome 3gotbeB00gpageat byswedight 1fet 01 B00paats by
wei ght per . 100 parts by wei ght of the rubber component fromthe points of
control | i ngchehe nabdensi cpmponené nfxbmr ethehi pbintl avfs ¢entrolbimg nghe
property, and the preventing property of bl oom ng. The foam such
as t he abowrrapsstrigse$uehDRE! bhen strenigth mndaher ddket. | Aleai i tie iajnount
preferably a foam prepared by spreading the above-described m xture on
for exanpl &f £he Sefeningagent nsed cknedl 5p 08 ParYE My yright per

heat-treatin the spread mxture at a tenperature of 100 to 200[err]C for
10 to 60 midPesss, byywedghtt pé EB?e’é‘dbh?lit‘Eﬁ‘BP‘PBe%tf%ﬁﬂ‘f’n’i}‘%rﬁfglnt; of

vul cani zi ng treatment sych that the foam ratio is 3,t0,20 _tines,
pr ef er abl y S®AFOrs % e a‘ﬁ’cﬁqﬂﬁ’etlbr%geFﬂ%I piytpgesgwhich  relates o, a

foami ng ra?d%ﬂf%&‘?%%ﬁé}'}fggﬂdn¥%e ﬂgg%enting property of blooming.

The foam, such as the above-described EPDM foam, used
in the present invention is preferably a foam prepared by
spreading the above-deécriﬁed mixture on, for example, a
release liner at a thickness of 0.5 to 50 mm and heat-treating
the spread mixture at a tempeéature of 100 to 200°C for 10 to
60 minutes to subject the spread mixture to a foaming and
vulcanizing treatment such that the foaming ratio is 3 to 20
times, preferably 5 to 15 times, and more preferably 8 to 13
times. If the foaming ratio is 1less than 3 times, the
compressive repulsion force of the soundproof material is large
and it becomes sometimes difficult to arrange.the soundproof
material in a narrow space, etq. On the other hand, if the
foaming ratié exceeds 20 times, it is difficult to control the
air permeation amount and a satisféctory soundproof property
may not obtained.

The porous member which can be preferably used in the
present invention includes open cell foams having a specific

gravity of 0.01 to 0.9, and preferably 0.016 to 0.1, comprisihg
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conpressi ve repul sion force of the soundproof material is large and it
becones sonetines difficult to arrange the soundproof material in a narrow
spdce, etc. On the other hand, if the foamng ratio exceeds 20 tines; it
is difficult to control the air perneation anmount and a satisfactory ™
soundproof property may not obtai ned. The porous nenber which can
be preferably used in the present invention includes open cell foams
having a specific gravity of 0.01 to 0.9, and preferably 0.016 to 0.1,
CO”DFISIngapproprlate thermoplastic resins, s@chapaﬁop@bayﬁrethane,
thernoplastic resins, such as polyurethane, polyethylene, or polyvinyl
chl ori de, polyaphynenet,e orbpelyvihay}melslomsiad, asra appydpridber rubbean

i soprene rubber, inpregnated with an appropriate resin, such as an acrylic
‘resin, a ppb}ymeysal swshnasoraabudlyjestebbersi mr t bar ebsoptene ngubber,
above-described air perneable properties. In this case, the anpunt of the
resin i nprégpregnased apthbpahatapgrapriake ergisadd aﬁmhdlaﬁg ap @frydic
permeabl e properties. The anount thereof is generally about 0.01 to 1.0
g/ cnf err], T@AIN, praef PPAFPYtEBaLt MRLMN 1 008, 1 gPOAYEStPr resin, thexebdrous
member whi ch can be preferagggcused fromthe point of the sound detgﬂnlng

ef f ect, etBaVlHSstPﬁeaHBBES r&B?GrB%FvPFFmSQEQG BH°Pﬁ€tPP§queﬁ€y 53,15

kHz of at |east - ﬁO@’ erf;ﬁﬁ% | east 25% and norea% eferabl Ieast

30% FronfFRAgs pb'A iR 1 dpwmnsgnated can P§|85’6e‘a
determined according to the air permeable properties. The

amount thereof is generally about 0.01 to 1.0 g/cm?, and
preferably about 0.02 to 0.1 g/cm?.

The porous member which can be preferably used. from the
point of the sound deadening effect, etc., has the acoustic
absorptivity based on the freéuency of 3.15 kHz of at least
20%, preferably at least 25%, and more preferably at least 30%.
From the point of the mounting property in a narrow space,
etc., it is preferable for the porous material to have the
compression characteristics that the repulsion stress at the
50% compression is 10 to 2000 gf/cm?, preferably from 20 to 150
gf/cm?, and more preferably from 30 to 120 gf/cm?.

The form of the soundproof material of the present
invention can be appropriately determined according to the
purposes of use, such as the. applying portion, and the
thickness thereof is also optional. In general, the thickness
of the soundproof material is 100 mm or less, preferably 0.5 to
70 mm, and more preferably 1 to 40 mm, in terms of an apparent

thickness. It is not required for the soundproof material to
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etc., it is preferable for the porous nmaterial to have the conpression
characteristics that the repulsion stress at the 50% conpression is 10 to
2000 of/cnferr], preferably from20 to 150 gf/cnferr], and nore preferably
from30 to 120 gf/cnferr]. _ The form of the soundproof material of
the present invention can be appropriately determ ned according to the’
pur poses of -use, such as the applying portion, ~and the thickness
thereof is also optional. In general, the thickness of the soundproof *

material ishd¥ld) SMuRLfbefmS thickhesah! ¥nd THO thikkiasanthyobe pagteaabyy 1 |
to 40 nm in terns of an apparent thickness. It is not required for the

soundpr oof dbf Esxe&hmt] 0 9 have a
uni form thickness, and the thickness may be-partially 'different.

The soundproof mat efhal sthandpgoafpaatealib) takvfiagerd paitikbhkpsdififiebent
efficiently fornmed by, for exanple, a nethod which conprises crushing the
por ous nentEhickness ¢amkeefef fil¢bentby aforndd Py, cbari agaspléacasmethode
chips with an adhesive, filling the chips in a nold, and press-nolding the
chi ps. which memprigesraaafshiqg thel porouadngmeernintona filiake farmpeo
used for various soundproofing treatnents according_to conventi onal |

met hods, f@PEBEMARIPS, EPabENGT SuRtaee® P hthecchips WhkRoan nadhesiye.

et veon o ek TSR | GRTRBGY & Mpiia aMbobrare oLt aRoRe | FkPR: 1) or

a method of appl i g, L AU 98keTR4T" b2 A S BES dt 3HARR {oH Bhnbe
used for various soundproofing treafments according to
conventional methods, for example, a method of interposing the
soundproof material previously formed into the desired forn
between various members, e.g., between a hard disc drive body
1 and a substrate 3 as shown iﬂ Fig. 1, or a method of applying
the soundproof material formed in a tape form, a sheet form,
etc., by an appropriate method such as a winding method, an
adhering method, etc. In Fig. 1, 2 is a soundproof material.
The present invention is described in more detail by
reference to the following examples, but it should be
understood that the invention is not costrued as being limited
thereto. Unlesé otherwise indicated, all percents, parts,

ratios, and éhe like are by weight.

EXAMPLE 1
100 Parts of EPDM having a Mooney viscosity ML,
(100°C) of 65, composed of 60 mol% of ethylene, 10 mol% of
propylene, and 30 mol% of polyene, 200 parts of heavy calcium

carbonate, 50 parts of a paraffin oil, 15 parts of an ADCA
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etc., by an appropriate nmethod such-as a 'w nding nethod, an adhering

met hod, etc. In Fig. 1, 2 is a soundproof material. The present
invention is described in .nore detail by reference to the follow ng '
exanpl es, but it should be -understood that the invention is not costrued

a5 being limted thereto. Unl ess otherw se indicated, all percents,
parts, ratios, and the like are by weight. : )
EXAVPLE 1 100 Parts of EPDM having a Mooney viscosity M[err]

(100[ err] Cprotnfb, foanpagedgehtOandl 26 Hfpatty | @hesullfumoidbe kneadeply liane,
and 30 mol % of pol yene, 200 parts of heavy cal cium carbonate, 50 parts of
a par af fi naoikneatiemart s Thfe aresAlldAing kneaded mixture was spread on a
10 organic foaning.agent, and 2.5 parts of sulfur were kneaded in a

a

kneader. relmpeseeddnerngtkactbbckness ot Womprand heated al d49HEQ ifear at
a thickness of 10 nm and heated at_160[err]C for 30 mnutes to foam and
vul cani ze BRAemiBntest ker E5modRdi igARize e Fang Sharphnabi@iRingad ng
ratio of 8 tines. The foam t hus obtai ned was passed between rolls
having a G&BSEA £P31t KO3mhheRABYs aofoaRENgoZATARd OF Bc&d™eS a thi ckness
o 24, 0PLal R so4RdRT oRle TELeLLala T e PRSI Y
(ner eunal tgr 408 Be) (30 40 EalkMBbShLlofe kol CHobA SR Raaees, aholh”
using a Fr@ﬁkkkﬁ&@% Bﬁsﬁiﬁﬁqni@%tain a soundproof material having an air
| permeation amount based on the pressure difference of 2.039 x
1/10% mmH,0 (hereinafter the same) of 1.0 x 1/10* cc/cm?/second.
The air permeation amount was obtained by measuring an
air permeation amount using a Frazil-type test machine
according to JIS L1096 under ; pressure optionally selected,
and calculating the air permeation amount at the éressure
difference of 2.039 x 1/10‘1mﬁh0 by inducing an approximate
equation from the relationship between the selected pressure
- and the air permeation amount obtained.
| EXAMPLE 2
A ether urethane foam (commercially available product)
having a specific gravity of 0.03 and an apparent thickness of
2 mm was impregnated with an impregnating agent obtained by
compounding 100 parts of a copolymer composed of 95% of butyl
acrylate and 5% of acrylic acid with 10 parts of an isocyanate
crosslinking agent in a proportion of 0.05 g/cm? in terms of

the solid content, and heated to 150°C for 30 minutes to obtain

a soundproof material having an air permeation amount of 1.0 x

- 10 -
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according to JI'S L1096 under a pressure optionally selected, and
calculating the air perneation anount at the pressure difference of 2.039
x 1/10[err] nmmH err] O by inducing an approximate equation fromthe
relationship between the sel ected pressure and the air perneation amount
obt ai ned. EXAMPLE 2 A et her urethane
foam (commercially avail abl e product) having a specific gravity of 0.03
and an apparent thickness of 2 nmwas inpregnated with an inpregnating

agent obt aj pegh e /GG rBeEBAdNg 100 parts of a copol yner conposed of 95% of
butyl acrylate and 5% of acrylic acid with 10 parts of an isocyanate

crosslinking agent in a propor tOBPARATOVASERAMPPEI @ terns of the solid
content, and heated to 150[err]C for 30 mnutes to obtain a soundproof

materi al havi ng anAasoundpreafi mateprbabt hatifiglar air permeatipnOpsonht
cc/cnferr]/second. COMPARATI VE EXAMPLE 1 A
soundpr oof ofre$ e i :al 1 AkBA ng/amzésecqmdrms iahtaimadtin dthes sgme manopsr AP
cc/cnferr]/second was obtained in the same nanner as in Exanple 1 except
that the cinsdtkample f darexeappatdead bbew@é-msﬂd-i@mavfﬁgmavg%ﬁp eassed t he
t hi ckness of the foam COMPARATI VE EXAMPLE 2

A soundpr cbétweenr rallaabawgnanaagpppefmddRi sheatbirkness 2fsthe) feafer ]

cc/cnferr]/second was obtained in the sanme_nmanner as in Exanple 1 except
that the closed-cell foam was §Q¥Sé§AES¥EWE§#MEBEF§ having a gap of 1/4 the
thickness of the fAoasoundproof material having an air permeation amount
of 4.3 x 1/10! cc/cm?/second was obtained in the same manner as
in Example 1 except that the closed-cell foam was passed
between rolls having a gap of 1/4 the thickness of the foam.
COMPARATIVE EXAMPLE 3
A‘soundproof material having an air permeation amount
of 8.6 x 1/10% cc/cm?/second was obtained in the same manner as
in Example 2 except that the proportion of the impregnationg
agent impregnated was changed to 0.008 g/cm’.
COMPARATIVE EXAMPLE 4
A soundproof material having an air permeation amount
of less than the measurable limit (air impermeability) was
obtained in the same manner as in Example 1 except that the
proportion of the impregnating agent impregnated was changed to
2.0 g/cm?.
EVALUATION TEST
Acoustic Absorptivity:
The acoustic absorptivity of each of the soundproof

materials obtained in the above examples and comparative
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CONVPARATI VE EXAMPLE 3 A soundproof material having an air
pernmeati on amount of 8.6 x 1/10[err].cc/cnferr]/second was obtained in the
same nmanner as in Exanple 2 except that the proportion of the -

i npregnationg agent inpregnated was changed to 0.008 g/cnferr].
COMPARATI VE EXAMPLE 4 A soundproof material having an air
perneation amount of |ess than the neasurable linit (air inpernmeability) -
was obtained in the same nmanner as in Exanple 1 except that the ' :

proporti ongimpiiesi WRke M U¥ERASP! ai MRTRANALEE Mhsntcheogrd absoZp@ion
g/cnerr]. EVALUATI ON TEST "Acoustic Absorptivity:
The acoust¢6etbsoiphtvatgoplingcboofishr $£4068dproof materials obtained in
t he above exanpl es and conparative _ ' 12
exanpl es wWa8% nEampresdsbyeaRepulaionnBodeat sound absorption coefficient
according to JIS A 1405. 50% Conpressive Repul sion Force: Each of
t he soundproof matBathlef ctheisrundpradke rafwrialsahfiadnathd e ShgarRPVee
exanpl es was conpressed to a thickness _of 50% of the original thickness at
a speed ofeiaophes ARLIGOMPAHAL VR SXaPRLESoNas FeBPEPT EPA kR & KHLE6NEEEONdS

since then was__determ ned,  Geperated Sound: ..
of 50% of the original thickness at a speed of 100 mm/minute,

and the repulsion force after passing 10 seconds since then was
determined.
Generated Sound:

As shown in Fig. 2, each of the soundproof materials
obtained in the above examples and comparative examples was
mounted between a hard disc drive body and a substrate, the
assembly 42 formed was placed’on a stand 41 placed in a non-
acoustic chamber, a sound generating apparatus 42 was driven by
a driving source 44, and the sound generated was measured by a
microphone 43 disposed above the assembly 42 at a distance of
300 mm (d), through an analyzer 45. |

The results obtained by the above measurements were

shown in the Table below. Sound level where the soundproof

material was not used was shown as blank.
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As shown in Fig. 2, each of the soundproof materials obtained in the above
exanpl'es and conparative exanpl es was nounted between a hard disc drive
body and a substrate, the assenbly 42 formed was placed on a stand 41
pllaced in a non- acoustic chanber, a sound generating apparatus 42 was
dri'ven by a driving source 44, and the sound generated was neasured by a
m crophone 43 di sposed above the assenbly 42 at a distance of 300 nmm (d),

t hrough an anal yzer 45. - - The results obtained by the above .
nmeasurenents were shown in the Table bahew. Sound |evel where the
soundproof material was not used was Shown as bl ank. '

TABLE : Gxas 50Z coappyseden on
Per neat i on Acousti c PermeBejun Si onAcousti€ener atRgpulsion Generapedbunt
Absorptivity For ce__Amount _ SoAlmgrptivity __ss.nssLm:[_er r] /sée;m
(Z) (gf/cnferr]) (cc/cm*{#8) Bl ant®) (gffcm? (533
44.6 Exanple 1 1.0 x 1/10[err] 35
36 5 ExanplaﬂQ 1.0 x 1/40[err] 32 - 44 - 7465 _
Conparative 5.6 x 1/10[err 32 _ 38 38.2 Exanppl e
Conpar at i vBxamplg ¥ 1/ 19{%xr}/1§ 35 250 44 36.4*1 %ﬁ Ie 2
Conparative 8.6 X 1/10[erri 30 52 39.6 le 3
Conpar at i vExampdgs2 t hant-0 x 138 32 280 bh NbuntiEé Eganple 4
. . .
FF?nS;Jr abl eC_cmparatlve 5.6 x 1/102 _ 35 | MPOSS bil:se [err] 38.2
Example 1 ’
Comparative 4.3 x 1/10 35 250 36.4"
Example 2 )
Comparative 8.6 x 1/102 a5 52 39.6
Example 3 h
Comparative Less than 28 280 Mounting
Example 4 measurable - . impossible*?
limit
Notes:

*1: Substrate was deformed due to large compressive
- repulsion force

*2: Mounting was impossible due to large compressive

repulsion force.

As described above, according to the soundproof
material of the present invention, the sound energy entered the
porous member is absorbed as a vibration energy, etc., and is
converted into a heat energy, etc., whereby a sound deadening
effect is obtained. In this case, depending on the air
permeation amount, the sound which cannot be absorbed is
reflécted in the inside of the porous member, whereby the sound

leaking outside is largely restrained to give an excellent
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Not es: *1: . Substrate was deforned due to | arge conpressive -

repul sion force *2: Mounting was inpossible due to |arge :
conpressive repul sion force. | As described above,
according to the soundproof material of the-present invention, the
sound energy entered the porous nenber is absorbed as a vibration energy,
etc., and is converted into a heat energy, etc., whereby a sound deadening

effect is obtained. 'n this case, depending on the air perneatiOn
anount, t hgoupdnd ndeireptamgole fifectlsaned high YPrhdedmd dn) dhendiid drpf
t he porous nenber, whereby the soun | eaki ng outside is largely restrained

to give anbexcilisted. Also, because the soundproof matfidrisbupd the
interrupting effect, and a high prevention of noise can be achieved.

Al so, becapseseht siowsigrioni ket eomprised hef pr geemus wembéonhaving a
conprised of a porous menber having a conpressibility, the soundproof

mat eri al | sompeesikdiilify,hdhepranuviproofinaterihal  isapxseldent! \imdhe ed
in narrow spaces, ~etc., and can restrain |arge-sizing of the whole

appar at us ByodystieasphdichraRiessanfba eashlpremnted ek Harrow spacesi| e

the invention has been described in detail and wth reference to specific
enbodi ment 8tFher 884, CAR gPStrBdn daxgecsizigdord dhe vhele, apparatus

vari ous chgnges and di fications can be nmade therei,n without departing
(rom the  GpRFRaSifg TBisknens; 0 a soundproct material’

While the inventjon has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the

spirit and scope thereof.
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VHAT I_S CLAI MED | S: _ 1. A soundproof material conprising a porous .
menber® having an air perrreﬁlllnu"m‘uunmltlﬁmd on the pressure difference
of 2.039 x 1/10[err] nmH er /10[ err] to 2 x 1/10[err]
cc/cnferr]/second, and having a corrp es&ibili ty. 2. A soundpr oof

material as . claimed in claim1, wherein the soundproof material has an
acoustic absorptivity at a frequency of 3.15 kHz of at |east. 20%

3. A soundproof material as claimed in claim1, wherein the soundproof
mat eri al hggag igp@t,ﬁtﬁgpstggss at 50% conpression of 10 to 200
gf/cnferr]. : A hard disc-drive conprising a hard disc derive

body, a substrate, 1andAaswua@&b©Q'f izl congarising @ pppoussmetbber
havi ng an perneati on anount based on the pressure difference of 2.039 x

1/10[err] maviegr]&nofaironpdrmedtibher ahotnt? ka&edo[ enr] the pressure
cc/cnferr]/second, and having a conpressibility, interposed between '
hard di sc ébfifenedcehef s3I &t 4./10° mmH,0 oFf fﬂxomaﬂ.dxdfélzoart‘?eza?s 304]& rred
in claim4, wherein the soundproof material has an acoustic absorptivity
at a frequeh@yz/ca‘e@r@& lawd dfawing enstom@ogssibility.- 6. A hard disc drive
as claimed in claim 4 wherein the soundproof material has_ a repul sign
stress at 50% con?)ressAorﬁQﬂn@EIQQf omatgriald 3] claimed in claim 1,

wherein the soundproof material has an acoustic absorptivity at
a frequency of '3.15 kHz of at least 20%.

3. A soundproof material as claimed in claim 1,
wherein the soundproof material has a repulsion stress at 50%
compression of 10 to 200 gf/cm?.

4. A hard disc drive comprising a hard disc derive
body, a substrate, and a sox;.ndproof material comprising a
porous member having an permeation amdunt based on the pressure
difference of 2.039 x 1/10* mmH,0 of f'romll x 1/10 to 2 x 1/10?
cc/cm?/second, and having a compressibility, interposed between
the hard disc body and the substrate.

5. A hard disc drive as claimed in claim 4, wherein
the soundproof material -has an acoustic absorptivity at a
frequency of.3.15 kHz of at least 20%.

6. A hard disc drive as claimed in claim, 4 wherein

the soundproof material has a repulsion stress at 50%

compression of 10 to 200 gf/cm?.
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