; e3eV* UG 2002 SOUND AND VI BRATI ON DAMPI NG MATERI Al Bﬁ%?bﬂﬁ%
METHCD mlH m E | NCORPORATI NG SAI D DAMPI NG MATERI AL BACK HE
| NVENTI of this invention Lhe present invention relates to a

danpi ng nat'é excellent i n danpi ng properties which can be used as a
sound |nsulat|on material or danping naterial for driver in data recording

electronic i ng
e O N o’
a disc to exert &A@ thus is
suitable for the formation of drive for data recording disc and a disc
drive conprising a danping material. 15 The Sresent application is based on
Japanese Patent Applicati 0 : 67466 and 10- 267467
whi ch are incorporated herein by reference 20 Danping materials which
absorb or reflect vibration to perform sound insulation or danping have

been ysed, for.vari oys purposes such as sound insul ati on, sound absorption,
danpi g,-%eﬁ%é§igegghéﬁéeﬂn—@pélgﬁDD (hard dISC drlve) DvDD (digital vi deo

di sc drive), 25 di sc_drive di sc

drive ) , etc .TPﬁ Sglg&?ﬁ%lc IS E%?‘rp ?e a a%n’saW 1ﬁﬁt é‘}alfa?r’g vi ded

prevont T sEREs: FonaapBEhdiERobOREEEL W Bh Jo o s Bited e M RN e
rotati onainéiaiywen%a%e@m ¥ VIRANE] IFa Q- OP1 i £8) datdekeGyl didg, Medi um
or the propagation of the notor vibration.

recording electronic apparatus.

10 The present invention also relates to a damping method
which can minimize vibration developed by the retational
driving of a disc to exert a high sound-insulating or damping
effect and thus is suitable for the formation of drive for data
recording disc and a disc drive comprising a damping material.

15 The present application is based on Japanese Patent
Applications No. Hei. 10-253258, 10-267466 and 10-267467 which

are incorporated herein by reference.
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20 Damping materials which absorb or reflect vibration to

perform sound insulation or damping have been used foxr various

purposes such as sound insulation, sound absorption, damping,
composite thereof, etc.

HDD (hard disc drive), DVDD (digital video disc drive),

25 CDD (compact disc drive), MOD (MO drxive), FDD (floppy disc

drive), etc. in personal computers comprise a damping material

provided in various places, e.g., between the drive main body

and the substrate to prevent the generation of.noise such as
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As the foregoing danping material there has heretofore 5 been k”°““1§%AUGmM
f oamed product made of a pol yurethane foamor the |ike. However, if this
foamed product is used as a sound insulation naterial, it is

di sadvant ageous in that there occurs nuch sound | eakage, exerting a reduced
sound insulating effect. Therefore, a foaned product having a specified
static spring 10 constant, a danping material obtained by formng a finely

roughenedslgﬂfymriﬂé B rbi& i BRgen &‘@Hiﬁé Seld gikp ésffgicsg%ﬁgggggg 2

foamed product having a filmapplied to the external sur nd a

filmlamhst edapi ddea reddr iyl ok fﬁéisgr@%a aDESH d¥ pRsgEtbdapanese
Pat ent Publications Sho. 15 56-157347, Sho. -102294, Hei. 4-40381, Hei.

4- 345834 waperikeion7-261768). However, all the conventional danping
materi al s are di sadvantageous in that they exert a poor danping effect and,
i f used as a soasdthesitrdgoimgraianpialg matentiadn tiheef hiasi Brire26 feaend

i nsul ating effect or sound deafening effect, making it inpossible to
prevelt theeydinoun iofocefmedopsedudheanatiensifing petevrathaneifupm ori tbkey
roughened polynmer filmformed thereon, etc. is disadvantageous in that it
requi res hikenpl Hewe¥arpr dducthioh kranedspepdurs peods@sd a8 a povnd
production 25 efficieniy” Further, .all the conventjonal disc drives are

di sadvant 23RO LRt AN MR IR dARpih Y AREERPERIPARSTOFAREF SRS BFRUERerts a

danpi ff h . 2 eff f
Goat en: ngreonxe By 188RASP AR iy A2KTRle b 8sHpR HIF T b PAGF a poor

Lot e h R LN iR TSR ARSIt
the peseddnsPyRPLI an danfione! Rdt &r SATPLBYa TREE! kb3l ®vGRldend ERndagpi ng
properties which can
roughened polymer film on the inner wall of cells in a foamed
product, a foamed product having a film applied to the external
surface thereof, and a film laminated with a melt blow layer
of resin have been proposed (Japanese Patent Publications Sho.
15 56-157347, Sho. 59-102294, Hei. 4-40381, Hei. 4-345834 and Hei.
7-261768).
However, all the conventional damping materials are
disadvantageous in that they exert a poor damping effect and,
if used as a sound insulation material, exert an insufficient
20 sound insulating effect or sound deafening effect, making it
impossible to prevent the generation of noise. The damping
material having a finely roughened polymer film formed thereon,
etc. is disadvantageous in that it requires a complicated
production process and 1is produced at a poor production
25 efficiency.
Further, all the <conventional disc drives are

disadvantageous in that the damping material incorporated

therein exerts a poor damping effect and thus exerts a poor



exert a high effect of insulating fromsound or danping, can be easi{y Ai§of?
in a narrow space, can be produced at a good 10 efficiency and can be used
for various purposes such as sound insulation and danping. It is another

obj ect of the present invention to provide a danping nmethod which can exert
an excell ent danping effect to perform high sound insul ation or danpi ng and
can be easily 15 used in a narrow space or the |ike and hence provide a

di sc dri ve i ah ogelied fd B ' oBAUSSy 5%@%@9&&515@?&4%%%6@59& tiohS
still another object of the present” invention to provide a anplgg mat eri al
made of a porQuxgp IR ahgvbRdedfeabsekUt BhePat 2ahethet bEopRREEABE ¥l U
of not |ess than 800 20 kg/n2~8 in the frequency ?ange %f %ggn1l.0 to 3.0
kKNz. The daiftatgiomt efdudirms aaiah N ige thea ki @s et i ewdNbt Die Catrde.
produced at a high efficiency. The porous nenber which exhibits the above
defined i npedance characteristics can exert an excellent effect of
mnimzing vibrations such as sound 25 incident thereupon. Accordingly, a
danpi ng material can be obt SUMHARYhDENTEReANYER fcel | ent sound deaf eni ng
effect or danpin%¥effect to perform high noise prevention or_ danpi ng and
thus can be used @ g At UL PUrPosde RIGF et STURRE IR i develep a 2 AUG

200Z sound, absor pti on, danpi ng and conposite .thereof. A conpressible porous
Tenber , | FARBNET SEAh nGFGal LPRG| 1ho AAMBANEAAPaLtdde WHLGH AR ow
space or the like, .maki i ssi bl Q_prevent the.increase.of the entire
Sl 7e ot Al gae st B RudpiardaleTEpm, abifni £F ERB0LFS  r¥anpi ng
material. J4n . -f qﬁgg e 1.0t i f t g%mg rial.exhibits a
danpi ng fact o%é-églls)gjtl S yirig)gddt flrg]}rxgwaﬁboan%%'i pé% .01 ];w%de%ée&re/%@ asu%‘%%)és)i ng
that fbe faemiuenticy anfd chh BaMSE& {0 VHAYUL pulpotrizanaed 85f&&indf

deaf eni ng sound or ‘danping to 10 perform further noise prevention or

danpi ng. Anddiertion pordwanpEmer which exhibits a repul sion stress of from
10 to 200 gf/cnm2 at 50% conpression, if used as a danping material, can be
nmore easily | oadddisnapotizer @b Fgrdce fothe hprdgdet vinviemdtiogetorprongidae

adj acent nenbers and can be easily produced. 15 The present invention al so
provi des & @@RHHINg methed which can exert an excellent damping effect

to perform high sound insulation or damping and can be easily
15 used in a narrow space or the like and hence provide a disc drive
which generates no noise leakage or read/write error.

It is still another object of the present invention to
provide a damping material made of a porous member having an
absolute characteristic impedance value of not less than 800

20 kg/m’-S in the frequency range of from 1.0 to 3.0 kHz.

The damping material according to the present invention
can be produced at a high efficiency. The porous member which
exhibits the above defined impedance characteristics can exert
an excellent effect of minimizing vibrations such as sound

25 incident thereupon. Accordingly, a damping material can be
obtained which exerts an excellent sound deafening effect or
damping effect to perform high noise prevention or damping and

thus can be used for various purposes such as sound insulation,



whi ch conprises providing a danping material in the interior or on{thg?00?
peri phery of a vibration-generating apparatus, characterized in that as
said danping material there is used a conpressible porous nenber having an
air permeability of from20 1 x 1/101 to 2 x 1/10 cc/cne/sec based on an

at nospheric pressure difference of 2.039 x 1/10" nmHzO or a porous nenber
havi ng an absol ute i npedance value of not |ess than 800 kg/n2 S in a
frequency sbange AfbddiR o O 3akhiBind NeaRfes eBinpbdyeRt | ghdiudder prpvides
a disc drive 25 conpri'sing a notor tor rotating a disc as a data recording
nedi um angompdERIIM STRbebual meneyt ded hBet:lhﬁs'aOHQ\flr\\/EfihgaﬂQﬁinQI‘, tdih

peri phery of "a housing having at | east a space in ich said disc can be
mount ed, ghasaci By lsadednin haiaﬁxetivdsgaﬂéidlgtnauqudealmaakin%iz et CRY YOS
made of a conpressible porous nmenber having an air perneability of from1l x
1/ 101 to 2oxplretoftcdie nycyea seas € ok lon et iatenvipberi ¢her @ssaratds fdws ence
of 2.039 x 1/10 mmH20 or a porous nenber having an absol ute i npedance val ue
of not5| et9 BhehdmcgB®@sey/af? tde rrhd dkneqsendy thengengfing oateni®l3 kHz. In
accordance with the present invention, the porous nenber constituting the
danpi ng mat er i alNekhebifoy esgedaq s FARSied pridpdha campidey Mt qrhea
foregoing air perneability and i npedance characteristics to exert a_high

sound deaP&hil®gter a1dagRdsiondactrect datelsdEid Dy heo Fied aitdemsadipgd, Zsound
b ti d.d i Ki At ible_t f || ent i

r event | of -0 BARHTH o B EArGO hOg B e S SAURRs Y BF o S6chr AR

drive. Furt d i j

b oduced &t SEeprSRELER B REnCRY R cHle LB n B PRE WA BRCafiBlnd ke,

space; @r ?Q%f'o'r'ﬁﬁfuf‘@ﬁéf‘%ditseoﬁn?é{_r@ﬁ@iéﬂ Y YR im%h_e PUWIRASEaPorlddifs entire
size of the apparatus due to the increase of the thickness of the danping
mat eri al . memblchewh Of B @HNi® idRs s mephilerion §tibes daprog Ieterdod gf pobde of
a porous nenber having a sound absorbing coefficient 20 of not less than
20% at a hrtefdemommiess idn kHL vsed am@pdagpingnatexfiglot chasket hmre. 01 f
neper/ mwhere f is frequency at a frequency of 3. 15 kHz, the resulting
sound deaféfildy éPREed &R IMNTRY SHasq OirstBpabike it iyhauthdefarmivuki ng it
possi ble to perform better noise Freventi on or. d Further, the 25

danpi ng m&t&r RS2 ErIFERSE S, g rﬁ?rrt?é"rs%é’vi%r%dg‘ - ul sion stress of
from.0 to 200 Heﬁ?pﬁr(fzs%ensco%ﬁ:@%ﬁ{fosrﬂQ:[‘mfﬁ‘ggﬁg%rggrs g‘ézr"?liégggn‘rjregcfhﬁodd' na

narr ow space w tho ormmg € adj acen g

mat eri al I : [ I e ; %@ 0; id s her, the
pr esent |§1®gﬁ?ﬁ %%m ?&\%i e§¥89€1’g%i§ng ﬂ%ﬁﬁég&mﬁ?c C%?fp%? s%edsé plr%ﬂ\ﬁztdﬁr}% a
danpi ng nateréml the theriph&ry obrora odiblatRenighaeyadling apparatus,

vi bration-generating apparatus, characterized in that as sai (F danpi ng

mat eri al therecterd zegsednondasbtai seddbgahpingngatefidintlagee 1 wsed
conpressi bl e porous nmenber having an air perneability of from1l x 1/101 to
2 x 1/ 102acesmpresesbbasmrors agmheoshiety @npd &s paraadibiiflditaneé foforp. 039 x
1/10"_ mmH20 or, _one obtai ned, by formng a filmlayer on a porous nmenber

havi P an lapddilGt et fpdddide SR/ 8BCRAS O 52 ERARPRBHIR PHRBSULS | n g

f : f f 1 3 P ' ' | so. id

i s ari v EORBAn G e 808 ¥t b 1 AT asaPeEC S Rt s TRCuR Ay
s | Cor *bf P bAithga”arSEo4 Beor

peri pher y -5 e S v EL Y JETnLE 1RES' T MU A" L can be

mount ed, g%@%@# 260\ dd dfhat opind Wdanpigig material is made of a material
obtained by formng a filmlayer on a
The present invention further provides a disc drive
25 comprising a motor for rotating adisc as a data recording medium
and a damping material provided in the interior and/or on the

periphery of a housing having at least a space in which said

disc can be mounted, characterized in that said dampingmaterial



conpressi bl e porous nmenber having an air perneability of from1l x # ;ﬁ% @ﬂ
2 x 1/102 cc/cm-/sec based on an atnospheric pressure difference o 3
1/10 mH, O or a material obtained by 20 formng a filmlayer on a porous
menber havi ng an absol ute i npedance val ue of not |less than 800 kg/n2 ~ S in
a frequency range of from1 to 3 kHz. In accordance with the present

i nvention, the danping material is fornmed by a porous nenber show ng the

f or egol ng 53l ' m@aePY P! Lbhyr gglbfﬂ‘eed@&%&h%{&%é‘f' Pelvdfol CafiXeffr an

excel | ent danping effect er t he danpi ng materi a rises a

llayer for mRGnid2gyiaanyt %fe@%rotm an xe>1c‘/q|0|‘€rﬁo ef feqt/ 10 E8pehBiddY d«up sound
or preventing the propagation 6 A U G 2002 of vibration. Thus, a high

sound deafoenkfda Biio SiBRET 1@ ﬁémr@m@m&woiwmw nsul/atk ame, 6 and
absorption and danping can be exerted, making it possible to perform

excel | ent anpbgeuprmesmeiher dm\arngjampahgolutevmqb@dame gexlereaabifngo ey At us
such 5 as disc drive. Further, the danping material nmade of porous nenber
and fi¥%m [tdper 80dn ldge(lrﬁrSdmned areguangh eéngei eficyromhé danpi KYzmat eri al
reinforced by the filmlayer can be nore fairly handl ed and thus can be
fairly nounted IR @eSoxsivaca usithalhegrresentpdayepltdone ithte marqume
scattering of properties such as sound insulation and, danpi ng. Thus t he

stabi | i t y "&HPETe CORSIATNF 1ng ‘p’F‘@vgﬁl“Péﬁgo’F‘aFEFéél %ﬁ“b#&ﬁ%n exqellelih be

h d. Furt.h th b
epace. g Y BERBFEFLOR FHRA B R R TS S0 PREVEREL LEY Bl S of
the appar iﬁn&%d@\‘h% t%h‘é*i‘%c‘t'%%ﬁ%%ﬁ%s()ftot Qﬁe%' Qkﬁ'?@ﬁ & uﬂcﬁ‘ed gerial.

In the foregoing descriptio the danp ria nmade o por ous

menbef o havaRg i QEEQc@M&d};Qe&B?fééu.%&'ltns%fla&fifoﬂ e§§uhé%%@ﬂto@
frequency of 3.I5 kHz and a danping 20 factor a sati sfyl ng the

rel ati onshing dampihd)l Makenerit pssppeiengot batr foltd foxequareit irofseit can
exert a drastically enhanced effect of deafening from sound or danping to
per f or m f pridvem trioinser ptaweirtd dororvidaaping-gEuerhéingaappavasusedadr whi ch
exhibits a repul sion stress of from10 to 200 gf/cnz at
as disc drive. Further, the damping material made of a porous
member can be produced at a high efficiency and can be easily
15 mounted in a narrow space or the like, making it possible to
prevent the increase of the entire size of the apparatus due
to the increase of the thickness of the damping material.
In the foregoing description, if the damping material is
made of a porous member having a sound absorbing coefficient
20 of not less than 20% at a frequency of 3.15 kHz or a damping
factor of not less than 0.01 f neper/m where f is frequency
at a frequency of 3.15 kHz, the resulting sound deafening effect
or damping effect is drastically enhanced, making it possible
to perform better noise prevention or damping. Further, the
25 damping material, if made of a porous member having a repulsion
stress of from 10 to 200 gf/cm’ at 50% compression, can be more

easily mounted in a narrow space without deforming the adjacent

members. Such a damping material can also be easily produced.



25 500 conpression, if used as a danping nmaterial, can be nore easi]|

| oaded in a narrow space or the |like w thout deform ng the adj acert? rs
and can be easily produced. Features and advantages of the invention wll
becone 7 ~ 2 auG toot understood fromthe follow ng detailed description

of the preferred enbodi nents described in conjunction wth the attached
drawi ngs. 5 BRI EF DESCRI PTION OF THE DRAW NGS I n the acconpanyi ng draw ngs:

Fig. 1 is a secky [AVE f i AnFi i i-agr tic
csinal ryienep! @l Ydeat %%Biltg?ng)bﬁovgdéé é‘daiﬂnﬁ%n%”“ﬁ

view illustrating a sound neasuring test; 10 F is a parti

sectional pékBWal kdndethr *ldnpe e LXHPF 84 Big Va baamﬂct;gﬁaeééabmg_iﬁpw@t us;
Figs. 4A and 4B are enlarged plan view of  an el enenf constituting the

vi brati onigeeetati ngr appar aihes perfpiiery; and £i g8.braA iand Jelheaiat jsRCt i onal
views illustrating an 15 exanple of danmping material. The danping nmateri al
accor di ngapparbtupr, eseat acheeintednin shatde odid dampdng mevdeiahaherg an
absol ute characteristic 20 i npedance value of not |ess than 800 kg/ m~S in
t he friequéAcysedmge obthipgediby fpnmging a DikmMaayex porousompmessilpde ng an
absol ute characteristic inpedance value of not less than 1, 000 kg/n2 ~ S,
parti cul aPP¥ORSt MEBBRSTt haning M@ Ky pegmeabiligyeofaf¥PRul af 1y 1% ofo2, 000
to 13,000_800 ka,nR~S, ,iis preferably used fromthe 25 standpaint of sound
deaf eni ng2ef AddD” 67 /FIERRE RATELER 3 SEIOR PASSIF RIS FRMER L LEHELETRE, b

used any ugtorhab i el eyl by, SHELAbEIShAH, BLCBRLALES o SR dppy =

on a porous member having an absolute impedance value of not
10 less than 800 kg/m?*-S in a frequency range of from 1 to 3 kHz.
The present invention also provides a disc drive
comprising a motor for rotating a disc as a data recording medium
and a damping material provided in the interior and/or on the
periphery of a housing having at least a space in which said
15 disc canbemounted, characterized in that said damping material
is made of a material obtained by forming a film layer on a
compressible porous member having an air permeability of from
1x1/10°to2x1/10*cc/cm’/sec based on an atmospheric pressure
difference of 2.039 x 1/10' mmH,0 or a material obtained by
20 forming a film layer on a porous member having an absolute
impedance value of not less than 800 kg/m*-S in a frequency range

of from 1 to 3 kHz.
In accordance with the present invention, the damping
material is formed by a porous member showing the foregoing air
25 permeability and impedance characteristics to exert an
excellent damping effect. Further, the damping material
comprises a film layer formed thereon to exert an excellent

effect of insulating from sound or preventing the propagation



8 1 2 AUG 2002 by aggregating a natural or synthetic organic or ? chrug%h'?c
proper fiber into nonwoven fabric or a foamed product of olefin po gner

ur et hane polymer, acrylic polyner, vinyl chloride polynmer, SBR polynmer, NR
pol yner, NBR polymer or blend thereof . 5 The danping material of the
present invention nmay be fornmed as a lamnate or m xture of two or nore
porous nenbers . The foanmed product preferably has an open-cell structure
in which getyhgsatiban 39%@}‘_&9%'1'9% Qbﬁnﬁoaéh!ﬁéﬁlﬂﬁgféﬁrﬂé 115 aydpoint of
sound insul ation effect, danping e€ffect or prevention of deformation. 10 A
por ous negkeslelWiicd by dbubel PR PAEDOYN, weRGd 4BSbEPLishaniPaknpinl ddie
foregoing conditions, etc. is a copolyner conprising the follow ng three
mai n conpbremxeritad etiykeng, i2 podsidllef ito spehfasmpeapyleeatomdigene- 1,
and 3) cyclic or noncyclic polyenes having nonconjugat ed doubl e bond such
as 15 di cprleveattiact enalanp midflordenbnethonrgeeerpaihjcappatytonesddyi ng an
et hyl ene content of from45 to 70 nol % an cr-olefin content of from5 to
20 nol®% ane dipel yei¥esontent of from 10 to 50 nol % Preferably, the porous
menber conprises an EPDM f oanmed product havi ng a Mooney viscosity M.1+z
(100C) of from F8r3bero 1he. dampimddte Feiarfeld M5Gdaét PREAPF i RETREE HRnd

f i i d therein i f d. hi ,

ubber 28555521&%@%& ﬁ%ﬂ%aﬁ#gﬁbz&bc?wﬁ sphﬁgfé%%iaﬂgﬁmp'ePTﬁ%ku%ér?paﬁfﬂmiﬁnds
. 1 2 i

ubber . SRyPERdaR gt et et R e v ST B SR PRkRy YRR Sroun

of EPDM tanbe tysed dat Fi{efefﬁ{ MAntESSih h@ﬁeﬁgg‘pﬁh%'sghﬁna%% qn the

total anmount of rubbers fromthe standpoint o ering ' resistance 9 -

2 aus] @~~poeRdpdle 8811l dbitTRBePEQEbELE PAgA £ iR JeRanRe BLEHUSS sy as
EPDM 5 10 satisfying the conditions of thée présent invention can be

acconpl i sheduletdon hydadpmpiags wited), cogrdtsasi fiorymaigl aedddbirleitf a
rubber conponent and a proper additive such as foam ng agent and

vul cani zi Ag gu@ventian acfhaeetiser, thibrakieonsubtest igan the smdenaes f oani ng
and vul cani zati on, and then subjecting the sheet to adjustnent of physical
propert i e§ugidgrasthestannd ngf maspeial GHobe 8fs &Ly Imeyited gRodpd@nnddhs such

i R e e e
S 1l osoRIBLATE D A AN, caodhu DL RUETE R BRI s 511

conpound,tg@nhgﬁbggéiggtggngqnd, hydrazi ne conpound and triazol e conpound.
The amount of the foéamng agent to be used is preferably from5 to 50 parts

by wei ght basediantHFfraydcs ndy dvecghbt@bnt hef rHbaampenpanenér { s Dmd he
st andpoi nt of foam ng factor by which the desired physical properties are
obt ai ned. mAslet hé wupcrougimembagentiatiry e repuriak aksed k. gy operf 2% icorpound

such as sul fur, p-quinonedioxim p,p dibenzoyl qui nonedi oxi m _
4,4 -dit hpédnﬁﬁrgﬁéﬁih@én ptfl hiar gsdseaniensy ammdnl hnklberprhte damping

N, N - rT(PhenyI enedi nal ei m de. The anmount of the vul cani zi ng agent to
2 factor @ satisfying the relationship:a 2 0.01 f neper/m,

supposing that the frequency is f, it can exert a drastically
enhanced effect of deafening from sound or damping to perform
further noise prevention or damping. Further, a porous member
which exhibits a repulsion stress of from 10 to 200 gf/cm’ at

25 50% compression, if used as a damping material, can be more
easily loaded in a narrow space or the like without deforming
the adjacent members and can be easily produced.

Features and advantages of the invention will become



be used is preferably from1l to 30 parts by wei ght based on 100 pargfl%ﬁWZ
wei ght of the rubber conponent fromthe standpoint of desired physﬂ a%
properties by which nmal form ng such as 10 12 AUG 2002 undervul cani zation
and gas | oss can be prevented. For the preparation of the foregoing

m xture, a proper foam ng aid such as urea-based foam ng aid,
salicylic-based foam ng aid and benzoi c-based foam ng aid and a proper 5

vul cani zi Rgqelr-d+3uan Aom! drEY #812BWR G- RASE LPNBOYPH i pt | £ th
aldehydeaﬂgne¥§ased conpound, thiourea?based conpound, b%aﬁ?%iﬁe-baé%d

conpound, pi-Birazelkl- bagssdd eRBREOYNde sl f1ea@aNide- Bag§AneeABAUNGiIth the

t hi uram based conpound, dithi ocar banat e-based conpound and

xant hogenateabasad dt@wd@igeqund can be used as necessary. Further, additives
such as filler (e. g., calciumcarbonate, talc, clay, mca powder, neta
hydr oxi de such as al um num hydr oxi de and magnesi um hydr oxi de, netal oxide
such as al um num oxi de and zi nc oxide) and softener (e.g., paraffinic 15
conpound, napht heni ¢ c@RAGEN®ESSRAPEIION OdTikilin @RAFEINGD t based conpound)
may be bl ended during the preparation of the m xture as necessary. In the

f or egoi ng descr £pt LB, acREMBRABYANIoATAWANDSI!| er to be used is preferably
from30 to 300 garts by meight baseﬁ 2Q on %?0 partj,by wei ght based on 100
parts by wei ght Fof -t Re1PuBb&FCEIRPBRe it O ERe 5P e Scont rol  over
physi cal properti.es gych as stren §h-a€h§ anmunt, ﬂlnﬁﬁt§q{tener tocpe used
is preferably ffofr10f td°360 PEFIEBYAWeT gHt-S8F the' Fubbet” Coftp STt  rom
t he st andpai adjust.ment of viscosity of the 25 mxture related to the
foanabiliﬁ%ggpr?hg g%%%Vng mat erial or prevention of bloomng. As the
foameg product prpl ogable 4 (r}paw@iﬁﬁfegéctwﬁml ORequah 183 tERRYNh Qe S
preferably used one obtained by a process 11 ~ ~ our 2002 which conprises
devel opi ngxbh@l@ »ifukeabeuer oa-gelnease ingneppagaaushi ckness of from0.5 to
50 nm and then subjecting the sheet to heat treatnent at a tenperature of
from 100 to 200Eifer. 2@ tamd6ClBriame esnbargéedt pléani vitwamdd aancelamegani zed
until the 5 foam ng factor reached from3 to 30, particularly from5 to 15,
nmor e part Fensailty tingntBe (o b3t iontgangrdring apretot ub R f §'igel dwaRd t he
resul ting foaned, product exhibits too great repul si Qo force against
conpression to Bé98irspdseldn 8 REEr SFSp¥brV ﬂ%SIFEéPS@ﬁaFH Iedftrary,
if ot foam ng.factor, 10 .exceeds -, the characteristic inpedance of the

f oanme prSéﬁgglgaﬁfbgaﬁgﬁgﬁym%oﬁ?ﬁ%ﬂred, occasionally nmaking it inpossible
to obtain satisfactory properties such as sound insul ation and danpi ng. As
t he porous nenber which can be preferably used in the 15 present invention
there may be ugg 1.8 D0 biraicka®TyN BT agEa R FRRESD eMete) iivefioagred product
havi ng a specific gravity of fromO0.01 to 0.9, particularly fromO0.016 to
0.1, nade of a phepéampheymuptersial awsimdigurtoashpopyesethamyention

pol yet hyl ene and pol yvinyl chloride or a proper rubber polyner such as
butyl 20 dAsbmedeand aspprewne memper WaYhna  cgwokess whay@aeterisdydic
resin, polybutyral resin and polyester resin so that the above defined

i npeddhce 1BREAABCEr VAL NESOEaRChel &% Tl .84 KIims - 8 okl theh LRFNFRCY0f t he

intob d b det ined d di n th h teristi
| podance 2PSEret 380 Ked 131 & K b P 45 BBBEE 10001 B £ e

partiCU|aEh¥r%E%gEQQQQE nggdgﬂcg'éafﬁéngf not less than 1,000 kg/m*-S,

particularly not less than 1,200 kg/m**S, more particularly from

' A

2,000 to 13,000 800 kg/m**S, is preferably used from the

25 standpoint of sound deafening effect or damping effect.
As such a porous member there may be used any material
which exhibits the foregoing properties. Accordingly, as such

a porous member there may be used a fiber aggregate obtained



The porous nmenber which can be preferably used in the present inv€gt h@ﬂ]g
fromthe standpoint of the effect of deafening 12 ~ 2 au~ 2002 6 4
danping satisfies the relationship: cr >_ 0.01 f neper/m particularly
0.02 f neper/mc a ¢ 2 f neper/m supposing that the danmping factor is G
and the frequency is f, in a frequency range of from1.0 to 3.0 kHz. 5 The
porous nenber which can be preferably used in the present invention from
the standpgi HgffedPadaPid i AxthPa® BAr EQWLHRREE Ordahad idee Bxdvdid i
conpressi bility as exenplified above. Referring tothe conpressibility, the
por ous nepepedf fiberpisseibnwdvent £ abr P& &fre bk amex pirkdidustac £ el 61 HN
stress of 10 from 10 to 200 gf/cm~, particularly from 20 to 150 gf/cn®,
mor e part ipodlyardry, fuxenidthé opdPomef / caeral i60¢wEgneressiimyl Wreldwide of the
danping material can be properly determ ned depending on the purpose such
as wher e tpolymsny. SBRealhinskned8 pdlymer dABR pglymeecmblepdarisdteafy. In
general, 15 it is not nmore than 100 mm particularly from0.5 to 70 nm

mor e part i@ dempingons e baheinkhigapEasentt eveppterman keckpesed amhe
danping material of the present_invention doesn't need to be uniformin

t hi ckness 2ah@™HBHtBLTIMFERERLOT FBM VNBOFSI PRT DS AFEVIRES -i nThRitIaRaS. 20

The danpi ng rcriat rial ~whi E iffers in thif ness from one_poi.nt g anot her
can be. of FESCRIR BEBFSHALEY 1P GF TRITNG 5 bOroUS el WHCS PPRIES o
Phe ani ps AT, 20900 Q0L A R b F L RE e Eon BB B R

chi ps. 25 TS ATRINGe FBL e LBnpAGROL L a0k bb e AFERa (VRN San be

formed into a predetermned fo ovi terpo ween

vari oug menbersa ofousHrembRir Whadh EadNthes W13 WWedaakd iHe a gap,
or wound in the formof tape 13 1 2 AUG 2002 or sheet, or applied to a

mat eri al @rtamidperinits @ frolvet efcb reydimat danddismi dyes usedt .asisa ssaombliynsast at | ng
mat eri al, sound absorbing material, danping naterial or conposite thereof

t o perf or mongrislisigatheditsl Yarind ¢ hriee maiatdaupaferitse 1)r ephgaénen of 5
vibration in accordance with the conventional nethod. In particular, the
danpi ng me¥ ePil&finc coradl s t BrORELpReseat huhaif-ilon ae®h Be gyvefldcalty used

nount ed on data.r.ecordi ng apparatus for. recordi r_.r.epr.oduci ng .optical or
magnet i c ASIEYSHIE B TECONR AT I A GATEIAR 58 GOH T PR \RHRIIT t ape
via a; dri Wi i . ) g@% W;R d teﬁq I . Fi g.
1, th%agre é;&g'r?gg)%%gﬁg?jgen% io%‘dieg}%1 es dae ar?pIJiBng na}a%%éri al™. iﬁe%rgg%ionx{g@net hod
accordi ng 4@ ; Rr Loventi MRS 8 5 PEQV (i A i1 terial
in the int tear ilg’rra)egr gﬁﬁgge{lﬁe@%%er%ery gf()%\agv?%r a'}t(?g{r@ge'ng?lg?i %%prgr at us,
char act er icosd ent blfatfras Satsl Tanjuig anet ar pallyeher eohsetisedlf af @ipressi bl e
porous nenber having an air perneability of froml1l x 1/101 to 2 x 1/10Z

cc/ cne/ se¢hadetodsk -anPrehesphiy i ctpe epsuees didnleee eemprf ie3n EPON 04

mrHzO or a porous nenber having an . , .
foamed product having a Mooney viscosity ML, (100°C) of from

20 30 to 110.

A rubber foamed product comprising the foregoing EPDM
incorporated therein is preferably used. 1In this case, as
rubber components other than EPDM there may be used proper
rubber compounds such as natural rubber, butyl rubber,

25 chloroprene rubber, acrylic rubber, styrene-butadiene rubber
and nitrile-butadiene rubber. The amount of EPDM to be used
is preferably not less than 20% by weight based on the total

amount of rubbers from the standpoint of weathering resistance

9



20 absol ute inpedance val ue of not |ess than 800 kg/nZ~S in a frequency
range of froml1l to 3 kHz. Figs . 3 , 4A and 4B each illustrate a 12 AUG2IN?
vi brati on-generating apparatus 100 enbodyi ng t he danpi ng net hod accordi ng
to the present invention. The reference nunerals 21, 22, 23 and 24 25 each
indicate a danping material. Fig. 3 illustrates HDD. Figs. 4A and 4B are
enl arged views of a suspension 51 constituting HDD. The danpi ng nateri al
used hereibpg gurage19kya porous 14 ~ 2 au~ tour nember showing the
foregoing characteristics. In this arrangenent, an excellent sound

absorbi ng, soungndeafbiugt sn dadpi fige effibaaledC apr buekelsirth t 8s Predptpnt the
generation of noise or the propagation of vibration nore fairly. In other
words, 5 theikdyena ntheporonditboher ogbstrebpredamt | onveneigy suah s sound
i nci dent thereupon and converts it to heat energy or the like to exert a
sound deaberiomgldshednpieng .ef fligcta pfocdss pbiobscompivésesxfiohintisngt ke above
defined air perneability and i npedance characteristics, vibrationsuch as
sound Wwhi shxtameorfle kablesockhaponentbandefd eaopdrbyddid iivet enicdr asf t he
porous menber to drastically inhibit the | eakage of vibration to the

ext eri or . TPANd NGaAIBRE R AT AP HP B fAERNt oha eheet el tthg diikey
prevent th ener,ation of noise or_the propagati.on aof vibration. In the

e g
foregoingsHQgEFF&PﬂoﬁgeiFhFﬁ§ gPrfﬁ@?ﬁ@ﬁb@ﬁ%tVU&Fafézﬁﬁécﬁbréﬁglﬁ%ﬁﬁbr
falls bel gw,. 1 x.1/10 c/iC c | td n n orption is.too | ow
to exert §UBdENE B0araR e it variETE s BlxSRRet SRR P a1
per meabl | LYy Bbrhle PP PRTRALIEXGEAM K Ybal/algzopgé%%ﬁgcsuém%s
resulting effett of insulating from sound or preventfng vibration
propagat i eBmPye2Qibaf.l ection is so low that the porous nember can easily
transmt vibration. Thus, noise | eakage or vibration propagation occurs too

much to exert dasities reouwedideafeannggagaiamhegeeahi e uskdsa tproyare
occurs al so when the inpedance falls below 800 kg/nmz ~ S . Accordingly,
when t he gppeounidni suoch tae adzo 25 qupowabi | (i€ .\g .and azopgedantenamide,
characteristics corresponds to the absorption and transm ssion or

propagat i 8AndfresppanteneshyAcrs tothaminecriqd et hydrrgesregbonadief,ect i s

shown. Therefore, as the porous nenber enployable herein there 15 1 2 A
18 2ty BEYE AP ATAROR el LRDAT M LERGRPAG NG of or egoi Ay PiEE0sO
char 31%{ er L 3hbeRnauch Afofd el ag%ﬁlg%h%é}b.t aé&ﬁﬁc%’i’bé‘zgﬂéégatéoﬁgﬁ%’éﬁt ur al
or syn hetrc organi c or ‘Thorgani ¢ proper 'fi ber Tht'o" nonwoven rc'or a
foamed pr ﬂ?ﬁgtazqfneol:gfnbeuﬂgl YHE' tr2atbebNEBRpBRhY TEITh &G ft RAY W -
vinyl chlofide polynmer, SBR

foaming agent to be used is preferably from 5 to 50 parts by

weight based on 100 parts by weight of the rubber component from

the standpoint of foaming factor by which the desired physical

20 properties are obtained.

As the vulcanizing agent there may be used a proper

compound such as sulfur, p-quinonedioxim, p:p’' -
dibenzoylquinonedioxim, 4,4'-dithiodimorpholine, p-
dinitrosobenzine, ammonium benzoate and N,N'-m-

25 phenylenedimaleimide. The amount of the vulcanizing agent to
be used is preferably from 1 to 30 parts by weight based on 100
parts by weight of the rubber component from the standpoint of

desired physical properties by which malforming such as

10



pol ymer, NR pol yner, NBR pol yner or blend thereof. The porous nenber which
can be preferably used fromthe standpoint of properties such as souhd AU 2007
deaf eni ng and danpi ng properties is one having an air perneability of from
1 x 1/108 10 to 1.5 x 1/10Z cc/cne/sec, particularly from1 x 1/106 to 1 x
1/ 10Z cc/cne/sec and/or an absolute characteristic inpedance val ue of not

| ess than 1,000 kg/ nm2~ S, particularly not less than 1,200 kg/nz ~ S, nore

parti cul aphWeffAMcand0A ttidnl 3nt0Q 01 s~ An pEN AamRiveg material may be
formed as a lamnate or 15 m xture of two or nore porous nenbers. The

foaned product poef éhabpyepagadioapen-£rel £6£&461 g aniprwwhé £hy ftodegss than
30% of cells are continuous fromthe standpoint of sound insulation effect,
danpi ng effbeatingr afidevarnth as afredefarsemt ifmamiAgariays swntmrl whibdsezhn be
preferably used fromthe 20 standpoint of the foregoing conditions, etc. is
a copol ynépamamgr i 8idg ame behkzoicrypaskdeef pamingorgpicheand 1a) petdpdrene, 2
) a -olefin such as propylene or butene-1, and 3) cyclic or noncyclic

pol yeres KaNCAR1EdAGont L@asai¢hdoad| & Lgehy deucam@en daches of e mamticis or

et hyl i denenar bornane, particularly one_25 having an ethyl ene content of
from 45 t 81dehyse@nige-orssdef i ROBBAEBAr of LI &R 1RASRA nolRMRRYE ™ pol yene
content of fra nol o. Preferably, nber conprises an

0 to 5 t.he porous
EPDM f 0an8lpiadae: PRsethg a SBBRAP scot MAFNErPASEd 00 CIMBRN/om 16
1 2 AUG 2 10. bb d i Si f i
QB2 120,24 skl0.; A Ubbep, 0aPRd Pr Oguet. SOMDILS) ng e Lorepoi ng

EPDM i ncor po thereinis pre Y use hi's Case, as ‘ru r
cormonentai%a%atr%%a%fétzwats@%re pRRnds ed AOPer Al atRuRs such

as natural rubber, butyl rubber, chl oroprene rubber, acrylic rubber,

st yr enge- bebagotne cakbee ar@dnial! nleekdlagi.ene rubber. The amount of EPDM
to be used is preferably not | ess than 20% by wei ght based on the total
anount of rubbeFsrthem,t haddfandpsi nsuch weat herlwyr r g2 S3 anceall@ iamd
durability. The production of the foamed product such as EPDM sati sfying
t he condi crghonaftet hdagreserryi nwésa powder baededomyldroxddie sugh adsy a

process which conprises torning a mxture of a rubber conponent and a
proper adéipmieugy prdgexide and magnesium hydroxide, metal oxide such

as aluminum oxide and zinc oxide) and softener (e.g., paraffinic
15 compound, naphthenic compound, aromatic compound, asphalt-
based compound) may be blended during the preparation of the
mixture as necessary.
In the foregoing description, the amount of the filler
to be used is preferably from 30 to 300 parts by weight based
20 on 100 parts by weight based on 100 parts by weight of the rubber
component from the standpoint of control over physical
properties such as strength. The amount of the softener to be
used is preferably from 10 to 300 parts by weight of the rubber
component from the standpoint of adjustment of viscosity of the
25 mixture related to the foamability of the foaming material or
prevention of blooming.
As the foamed product employable in the present invention

such as EPDM there is preferably used one obtained by a process

11



15 foam ng agent and vul cani zing agent into a sheet or the |ike, ﬁgﬁ%ﬁc@bng
the sheet to foam ng and vul cani zati on, and then subjecting the s 1 02
adj ust rent of physical properties such as rupture of some or whole of cells
by a proper neans such as conpression. 20 As the foregoi ng foam ng agent
there may be used a proper conmpound such as azo conpound (e. g.,
azodi car bonam de, dinitrosopentanethyl ene tetram ne, sodi um

hydr ogencghhenatemp#fi es 0xebe BéPeig enestli keaybsevé ey Pazkder)1iNbpitdy 0s0
conmpound, inorganic conmpound, sem carbazi de conmpound, 25 hydrazi ne conpound
and tri azel eheorRpeEBbLf Tiemovento &0 k¢ 4ardhigh agehectonbet s ethde:
preferably from5 to 50 parts by wei ght based on 100 parts by wei ght of the
rubber compoheat freatméet sAtardpemperatufreant nirdmdiodr tby2 0AF chfdhd desi r ed
physi cal 17 1 2 AUG 2002 properties are obtained. As the vul cani zi ng
agent thete GQymiaukesds® pheeritc drpdPadhesu@nday udainuizedy vadiidoriddi oxi m
p, p' di benzoyl qui nonedi oxi m 4, 4' -di t hi odi norpholine, p_5 dinitrosobenzine,
anmoni um Beardadefagton 1eacheddyrenddidrdlei Pa BeicTrhar hvdfiifm §fte HS /

vul cani zi ng agent to Re ﬁsed is refergbly froml to 30 parts by weight
based on TO§SpRAESIFFIREIFhETOM EhECr hBberl oM bmateStidddioi nt of

desired ical ti by which | £ ' h 1

under vul CARLZH, o G T oS CheEE o Cvdne Ba S BEpSERe “BPepaFAL: h of
nder vul cafif 23 1 cef"Be” b e “BPeBEFali 6n of

Sal 1 cyl | Q2 PAARE it A7 o beney C T haRera o Boana LR B e e S

such as a%ﬁ%ﬁﬁd%raﬁﬁﬁﬁhﬁﬂa§§eQMQOHRQUGthﬁéPﬁDyﬁ?aﬂh@?fgﬁﬁﬁ%gl%d%Qﬁﬁpund1
t hi our ea- based conpound, guani di ne-based conpound, thiazol e-based conpound,

sul f en@ni dgcleasieds ¢ pryatarbbicwir-agithasafp s@apes vt tHket fo ated Ramtue-thased
conpound and xant hogenat e- based conpound can be used as necessary. Further,
addi ti ves caunche dsmrdly epnteolded, cat casiwdl Typmzdniate itt Ahpossllale ta ca
powder, netal oxide such as al um num hydroxi de and nagnesi um hydr oxi de,

met al oxi @btedeh sas igifamitedm excteriie¢s:isnehorisdepuadd issulagdon ang |
paraffinic conpound, naphthenic conpound, aromatic conpound, asphalt-based
conpound PaARy"Pe bl ended during the preparation of the mxture 25 as

. ' d i.pti h f.the fill b
used 15 pr of Qréﬁfy{%%‘)ﬁéﬁ% @%@Iﬁ%b?@hbéyafﬁeb.%g'ﬁ?@%%s&&gﬁ%%a 't by
cont o] oBSF SRyt LT r e ey P Sd SLER e bopa e P R ©

sof tener L@ BpeHsed1lsroavéerpdudt HaviGd @ 3PBcRakESgPyv ey Wt fonf he

rubber conponent fromthe standpoint of adjustient of Vviscosity of the

m xture rel.attedot 0.9 hepdrt Daurbdi 1y tircd o.lva 6f @andng, nmaéeief Dprapeent i on
of bloom ng. As the foaned product enployable in the present invention such
as EPDM t hbéezmoplgsafier alfisinusud-lonas obe dynedthgnea, prodgsshphieck emdori ses
devel oping the m xture over a release liner to a thickness of fromQ.5 to
50 nm an&°LH¥ATYdbCELOEAG S RE ShESOPEF FyPREAt POLyAEHe SUCH 28 taper at ure

of f;ﬁ¥1100 ho 200C for 10 t??éé;n1nu%§s so that it .is foaned andl.
vul canl zed “BREF 2P TR NG Or Vredchdd O 558 38 it A°¢dd y from
5 to 15, re.p i f i t falls bel ow
3, the reggﬁﬁPhg§¢%§§%§§%?%dﬁ%?hgfhﬁbﬁg%y%%ng5%%? as%gtbggu é?é%x?%%ce
agai nst CoERfiaed QhpeRalecdicHRISRd drist R QK be obtained. In this

case, the amount of the resin to be used can be properly

determined depending on the characteristic impedance or the

25 like but is normally from about 0.01 to 1.0 g/cm’, particularly
from about 0.02 to 0.1 g/cm’.

The porous member which can be preferably used in the

present invention from the standpoint of the effect of deafening

12



space or the like. On the contrary, if the foam ng factor exceeds 30, the
characteristic inpedance of the foamed product can be hardly cont? dUb a2
occasionally making it inpossible to obtain satisfactory properties such as
sound insul ation and 20 danping. As the porous nenber which can be
preferably used in the present invention there may be used one obtained by
i npregnating an open-cell foanmed product having a specific gravity of from

0.01 to Os%ud%ﬂéfcééﬁﬁiﬂgf%%%thQ%Qtﬂh@ ﬁelgélﬂﬁgﬁlgf @xptop@r01 f
thernopl astic resin such as polyurethane, polyethylene and polyvinyl

chlori de @lepiymOPfaftiierao}l YOR02SUChasebut YE 1 ubker 2ard dSuy ane

rubber with a proper resin such as acrylic resin, polybutyral resin ‘and

pol yest er stugpios ih9 thhtZ tAdGCdabpd ngo flalabort He aboved detié Nt d ugrasiance
characteristics can be obtained. In this case, the anount of the resin to
be used cdn Ba pr dgeduengat gamase® fddgomilng ¢ thd ditract eri stic

i npedance or the like but is normally fromabout 0.01 to 1.0 5 g/cni,
particularly fr@ReabokOus. @@mp@rowb%ﬁhnﬁan'HﬁaRﬁﬁﬂﬁﬁ?hﬁ%ﬂﬂﬁGQMﬂQﬂfQQUIbe

preferably used ip the present inventiaon fromithe st poi nf of effect of

sound deaP&FSEG Lot ERMp Y TEOTOHRE FAFNAGOANERihd 0368 rl Ay tHEMAGBht of

ot oo  ChR A0 R ) B Rl 250 A5 B Ll o
satisfyi ”%e%'é‘%fr glgateo L Sung%rgsgng’ ItFepw‘?Eé”hpEéhE' ﬁllélm% Ly & 43,d

neper/m-~ a neper 0sI ng t t he factor s cx and the
frequency gr@slent &n@efnrtq%emfre%%qyofeﬁm%rm% G trephi1d id s thesthg for ous

menber which can be preferably used in the present invention fromthe
st andpoi nttrein L oatkelPdo g¥ /ich’ A gy larly from 20 to 150 gf/cm?, more
particularly from 30 to 120 gf/cm® at 50% compression.

The form of the damping material can be properly
determined depending on the purpose such as where to apply. The
thickness of the damping material is arbitrary. In general,

15 it is not more than 100 mm, particularly from 0.5 to 70 mm, more
particularly from 1 to 40 mm based on the apparent thickness.
The damping material of the present invention doesn’t need to
be uniform in thickness and may be different from one point to
another in thickness.

20 The damping material which differs in thickness from one
point to another can be efficiently produced by grinding a
porous member into flakes to prepare chips, applying an adhesive
to the surface of the chips, packing the chips into a
predetermined mold, and then compression-molding the chips.

25 The damping material according to the present invention
can be formed into a predetermined form, and then provided

interposed between various members, e.g., HDD main body 1 and

substrate 3, or packed in a gap, or wound in the form of tape

13



space or the like exhibits conpressibility as exenplified above. 2qhmﬁmhng
to the conpressibility, the porous nenber of the present inventi%
preferably exhibits a repul sion stress of 20 from 10 to 200 gf/cn2,
particularly from20 to 150 gf/cne, nore particularly from30 to 120 gf/cnze
at 50% conpression. The form of the porous nenber and hence the danping
mat eri al can be properly determ ned dependi ng on the purpose such as where
to apply. ofhehkbt ¢kiesppafi edneo dampited it 6f icdhedfvise ablntedr yo tdHat
general, it is not nore than 100 mm particularly fromO0.5 to 70 nm nore
particul aikychnose hdedl 48 amadiaskdnenlihd nappatenial i sknesd sbsbBie PRy ous
menber or danping material of the present invention doesn't need to be 20
1 Z AUG Z0we2eumiaflor Mamp iy glatessiahdoragobpositéetbarebfomoopeyfmimt to
another in thickness. The porous nenmber and hence danping material which
differ invﬁﬁu@wﬁe§§UMQﬂﬁ(%%i;ﬁﬂ?ﬂm%bl@h@@ﬁé@ncéﬁ baeepiropagatliipns qfr oduced
by grinding a paorous nenber into flakes to prepare chips, applying an
adhesive V3YIRE 1% ARcECEPTARECEIWILD FAGKCRE VERS 10Rads Mettheda
predet erm ned nmol d, and tq§$ conpre sionﬂDIding th chigs..As a danpi ng
material to be 3aPpPAEdIH Gitac UIT VEETRIRT M3BEY Ht eAFSOPHENEr 361 Ffsed one
whi ch can_hardly produce. corrosive gas nthis respect. .a siliconic
pol ymer, BEES Jpr%ecfh%leo% SSﬁaﬁﬁ gpf:%%%%% Pﬁgg i“%oqrhte%dseegp ated,
e.g., on i i C i Lasi.st e wth
Cha 511 der oot et By A Rs d e RoRrarnatry L PR Tl b IR 370 " he
fol I ow ngmbigh@tlidy ffatenst | 4 UbhRE it FATRIgNGnMBhA | Alch Sa BT gfigkaking formed
by a silicone-free material which can hardl’y produce gas, particularly
corr asi vVemgadet fleet papi g andkt hoih qeeehdinignt,oet §e, MIES,eQDDI, YD i@
i nvol ves the arrangenent of the foregoing danping material in 20 the
interior ¢epenrecergeri.phEnyFof. al vitthetyoiemme atungy sEp Fardadisabeser eby
the effect of insulating fromsound, deafening fromsound or danping or
conposi t eat HappdndcHatig&idlerted to minim ze the generation of vibration
fromthe apparatus and hence rf.ormvarious actions for the 25

gﬁog %9

nini ni zation of T agrt-Pan™ A PECPEA 18 frPad NS0 REG SRR Siivied ol

damt - SERSEISP. Beeb Btk R AR PR 00 SN S B MR 1 0

15 the periphery of a vibration-generating apparatus,
characterized in that as said damping material there is used
a compressible porous member having an air permeability of from
1x1/10"”to2x1/10°cc/cm?/sec based on an atmospheric pressure
difference of 2.039 x 1/10°mmH,0 or a porous member having an

20 absolute impedance value of not less than 800 kg/m**S in a
frequency range of from 1 to 3 kHz.

Figs. 3, 4A and 4B each illustrate a vibration-generating
apparatus 100 embodying the damping method according to the
present invention. The reference numerals 21, 22, 23 and 24

25 each indicate a damping material. Fig. 3 illustrates HDD.
Figs. 4A and 4B are enlarged views of a suspension 51
constituting HDD.

The damping material used herein is made of a porous

14



not specifically limted. As nentioned above, however, since the Hampsny
material to be used herein can exert an excellent danping effect even in a
thin and light formand thus can be easily applied to a narrow space as
well, it can be preferably 5 applied particularly to disc drive, tape
recorder using a nmagnetic tape, etc . by nmaking the best use of its
advantages . The foregoing disc drive is not specifically limted and may
be, for exeample bRoRiAHOPERe ArfANGRIEY SUHTddt@ristice. i s 10t aliggs by
means of a proper driving nmechanism such as HDD, 10 DvDD, CDD, MOD and
FDD, whi clrirangememmt, oanfexcediant o uhdiapeopibdvigjedoundt deat b g aix or
exterior of a housing having at | east a space in which one or nore required
nunber of dahpdng ef f el cansbe &z ntedot dipygveedi tihe ayech eredairah of neejedduce
optical or magnetic data.' 15 In the foregoing description, the danping
mat eri al @&cbhei Prepadaheoprek ahitbrahiam merecin ipdyf.or Fedetren words,
predeterm ned form _and then provided interposed between various nenbers,
e.g. ,>drithe ARFRIBEAY RAYOYELBERREE absprhackEprahian RPETHY tHChFsar at us,

or wound in the.formof tape or sheet 20 on.the a ratus or its parts, or
appl i ed t SOURE HBPAPSRLSCIE FHROD AN, COBVERSE Tt (AP E SPPEAYCRF di%ne or

e S e B B B L A PR Lt o o
T SRR, RERERELLAD. ol N GLLOR LECSREN UPSE AR B i

or conposiiingelB@ceUnatdtdl Ss¥ £8PLGh briak ibndsuch aWdithd lrh48h @ik «HDD,
the reference nunerals 21, 22, 23 and 24 each indicate a danping 22 12
At | G 7002 peediss o dbed Cha Ko rBIFNgchatialy heZhtthsinsed wHe pbeopshigiriyy of a
housing 103 is intended to danp vi bration propagated to the housing. The
danpi ng miabetrast R2allwpobaetibethweérakhgehnlivihgak@8namdthhexippeaiompart of
a voice coil notor unit 104 5 is mainly intended to danp vibration
devel oped Thysyhany eixseldsint manrpingriel (et bekhebs ererkedsitey faid e
upper part of the foregoi n%ﬁunit is.normally from2 to 5 nmbut is not

[

limited t REFYEDT TR GRERATACR Ys NOARC QI LB PHARA MR hEL HetFAtHIoR3 10
di sposed on a syapeNsiQ b TRHALEE 2B 4BG, T F A 280G O ndbi1ity of
15 the porous member falls below 1l x 1/10'° cc/cm?/sec, the resulting
sound absorption is too low to exert a sound deafening or damping
effect. On the contrary, if the air permeability of the porous
member exceeds 2 x 1/10° cc/cm’/sec, the resulting effect of
insulating from sound or preventing vibration propagation by
20 reflection is so low that the porous member can easily transmit
vibration. Thus, noise leakage or vibration propagation
occurs too much to exert desired sound deafening or damping
effect. This trouble occurs alsowhen the impedance falls below
800 kg/m’-S. Accordingly, when the upper 1limit of the air
25 permeability and impedance characteristics corresponds to the
absorption and transmission or propagation of vibration such
as sound, a critical difference in effect is shown.

Therefore, as the porous member employable herein there

15



actuator arm5, too, is intended for danping. The suspension has1§%ﬂﬁﬁmﬁtic
head or the like ( not shown ) nounted thereon and noves together he
arm5 relative to the disc 6 by neans of the voice coil notor unit 104 to
change writing/reading 15 position. Thus, danping is inportant to the
suspension. on the other hand, the danping material 24 disposed between the
housi ng 103 and the substrate 8 is intended to danp vibration devel oped by
the voi cengpi | pEDt @Ee@r &PI PEbBeRDt AhtéraRd heReQiRgevenk t Feragpehati on of
noi se. 20 e present enbodi nent has been described™with reference to the
arrangeneshaghctappsigceat edcll issa pliveal | tagpfeqidtacesobosainde pukpose of
danpi ng or preventing the generation of noise. In the present invention,

t he positaggragyawingha atudaipongsymtiest &t orgaciispos erthdsyamic pbirwpeed t o

t hose descri bed above. 25 In practice, the danping material may be di sposed
at any onéibertimngsenphweeendabgsona fmaredpaoductiwhokefih@dgmeinve.

QG her exanples of place at which the danping material is disposed include
space et WeehhaRg POWEReHaRCIF LChROLYNGE, ot ghloride pIGmEN2SERI t 104
and/or spindle nmotor 7 and the_housing 103. This disgosition is effective
for the pPRYEREFonNBf PBLETREenNEROPOLERGIWPFt 8LEPAOIENELECED t he propagati on

f vibration by_the motor to the di.sc 6, tic head et th
ot event 1 onof 2L BBrET 0RO O o S S oPobE et T ESERaE S I (O™ A08: ng.

F h i i f . f th
nousi ng, ' FERTaPRRRLPE RERPEPRLEL AN a A ot SRR RRETRE 103
and the StJPté%é%@& 1S O LUy by 81FesdiNSan it dMer@moedk neNteshown

in Fig. 3, e spindle notor 7 i's nounted in the housing 103 with a danper
71 priavi ded thergabpye’ ddowey gsect hpadanmpungrigt bpemof % he/presentt gay be
applied instead of using the danper or the structure shown provided between
t he upper1pant af/dnfdsepi nddéomotaor ahadluhe thamacsiemdstlic Emged3ncehe
reference nuneral 31 indicates a seal tape for a hole made in the housing.
The ref ereateenafienat ¥@ss ncharatled & digym’cl sy pake cordgrilyg nokt heds
according to the present_invention conprises providing a danping nmateri al
in the intbanoi;époohgémzrhé:péprﬁhﬁﬁytéﬁu&aWHMréfpmn g8A8ér &Pi hg,8BPar at us,
characterizzd in_ that as said dang' material there is used one obtained

by formi n§I&RE il fir | ab% AATRANGDAS I@g AR BAY RO FOTMENRF hdFHG ks OF r
per mgapi | 1ty 0f of 5@MiedioX o T4 0?35&(‘6%@‘?‘%@359%? 2%%‘2368%88 gﬁ!ogﬂct

atmospheric pressure difference o . 0 or one obtained by
form ng apfélfaklaeygrh@g an n%s@wsc@?ﬂb@irmﬁw@ a0 s Wt 1epedaneq val ue
of not |ess than 800 kg/nm2~S in a frequency range of from1l to 3 kHz. Figs.

3, 4A and3dB eachcellaishrat ecntdinucais ofrgenehat istndpoint of sound

insulation effect, damping effect or prevention of deformation.

A porous member which can be preferably used from the

20 standpoint of the foregoing conditions, etc. is a copolymer
comprising the following three main components 1) ethylene, 2)

a -olefin such as propylene or butene-1l, and 3) cyclic or
noncyclic polyenes having nonconjugated double bond such as
dicyclopentadiene or ethylidenenorbornane, particularly one

25 having an ethylene content of from 45 to 70 mol%, an a-olefin
content of from 5 to 20 mol% and a polyene content of from 10

to 50 mol%. Preferably, the porous member comprises an EPDM

foamed product having a Mooney viscosity ML, (100°C) of from

16



1 2 AUG 2002 apparatus 1 enbodying the danping nethod according to the
present invention. Figs. 5A and 5B each illustrate a danpi ng mat &rZi Al6 WBed
in the present invention. The reference nunerals 2, 21, 22, 23 and 24 each
i ndicate a danping material. The 5 reference nunerals 25 and 27 each
illustrate a filmlayer. The reference nuneral 26 indicates a porous
menber. Fig. 3 illustrates HDD. Figs. 4A and 4B are enl arged views of the
suspensi o305tocan$t.i tuti ng HDD. The danping material used herein conprises
a porous 10 nenber 26 show ng the foregoing characteristics with a film

| ayer 25, 27 pravirdbbeon feilmedr paodiotth ceimglers stimgr edfe o rsdymimg rEFHMS. 5A
nd 5B. In this arrangenent, an excellent effect of absorbing sound,

i nsul at i ngntogpezeted dheatEin nis pheteranly ansed. exént &8 iso qeeref,oran
further prevention of generation of 15 noise or propagation of vibration.
In ot her WYPHST CREPOHEIGS MFr el BhebebBAY| Bratiseidl dH&RAX such
as sound incident thereugon and converts it _to heat ener rt like to
oxert B sEUIToar RPAGTGS | M ng Ser NBLEE oLt BB For cHSamtroRSdh bi <
t he above fined air neability.an 0_1inedance .

char act or FLTPEeByeBraF RERERen by Kb P ErrEn ate R AL be F WaR e e
reflected l:Rter QL h us bCal inhihit the

| eakage ofali%i %?Lgﬁg% Fg(etaﬁg'feg%t g}llBgré.?'Thﬁ@@%ﬁogﬁgﬁfﬁﬁﬁg;ﬁ%iBnélgme%%ct can

be exertedgt griaiirhy1pr g¥eNtebBerIEACI 641190 W10t 962 HEq tdie dHORAYAY on of
vibration. 25 The filinlayer provided on t'he porous nenber is intended to

make up famcifhe 6f duterseFironUPRe dtadigyAREbEi wsa thier i g s aifdd on of
t he thickness of the porous nenber and hence prevent the occurrence of
nmountithg tmdublieadidhitys bending, 25 ~ z au~ Zoo2 thereby enhancing the
efficiency of nmounting operation. Further, the filmlayer is intended to

i nhi bit the scafheripkpdichivpepti dsheuérageds opred vt ulsatxalonaandERdhpi ng
due to the drop of the working efficiency by m snmounting and the scattering
5 of the FBIASIENGRS HE TPRAEBIORT f PE| éﬁ@l WFeeSﬁquhﬁngﬁﬁoﬂe@aé‘e Béhd

honbgeneous, _sound insul ati on and danping. The.filmlayer can also be
brovi ded WCERMBAEMESe S8 il &1 | ELTT 5 URbrht PERPEGERSad TONE °
gener at ed_i- it eri a 0 t | gakags,
vibrationmﬁ%tF % ggt%rf@%b%% %Pﬁpﬁggggpgﬁgt%sEg%&%ﬁﬁfﬁ%ggnfﬁg propggation
of vipsatireamihlergbytahh@i vl Nehd 1 {eTa RN nitsl 3hked endiwlanpig. The
filmlayer can be provided partly on one or both surfaces of the porous
menber. Theabfjekmingy &heC ahealts & ob & opmdvigd @t dc @wndidang zae osholamdrezar t - of
the side of the porous 15 nenber. The provision of the filmlayer can be
acconpl i skadjegtingathesitmemtbhad) isivoent mf phesappli peepontoéssuddi mto
t he porous nenber with an adhesive, a heat fusion nethod, a nethod

i nvol vi ng @Bh&UREAEPNGT STOMHOHYPELE AR}l hildh 2aPEBPFHEReaBF LTF O dhat
forms a filmlayer, etc. In this case, the film20 |ayer may be partially
f or med onCPW@rﬁgF&8§‘nenber. For exanple, if the porous nmenber differs in

thic ss from qQpe i t o .ano pto1 C t il m

I ayeircﬂge for nedggn??%ef{&?e@%ﬁ%ekggﬁ%ﬂg a&%@&%#&ﬁ??%ﬁ%ﬁ%&éﬁ% éell formed
by a propebnReEer sGHEh 88 224 NAsSySIEP! | (d &L abaug iddyda{AlRice to

t he porous nber. The kind of the polymer to be used herein is not

speci fi caﬁlimhirasisb@téntbmqupqne@le, teekyRshe £ed Wik s:d et afddhaxd yners
such as pol yet hyl ene and polypropyl ene, pol yanm de pol yners, 26 1 2 AUG
?.007 pol yi,di’dexybligmbesz epelsyd tipheie epdlopmdaz,ide )yl chl or iNden jpatoarer s,

fl uoropol yners, etc. may be used. Fromthe standpoint of |oadability,

pol yners kawpegnadn extedtremis| i gpsponess areemesarbdtedefFr oramgwind,

st andpoi nt of

5 hydrazine compound and triazole compound. The amount of the
foaming agent to be used is preferably from 5 to 50 parts by
weight based on 100 parts by weight of the rubber component from

the standpoint of foaming factor by which the desired physical
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5 workability or prevention of toxic gas upon heating, polyester polyners
are desirable. Fromthe standpoint of the capability of insulating1§”ﬂmvw2
sound or preventing the propagation of vibration intended for the
enhancenent of the effect of sound insulation or danping, 10 the filmlayer
preferably exhibits an air perneability of not nore than 0.01 cc/cne/sec
based on an atnospheric pressure difference of 2.039 x 1/10" nmH20.

Furt her, pb@pgktmbbaygé BBY aGcaeRr.i se additives exenplified above with
reference to the porous nmenber for a proper purpose. The increase in the
wei ght 15 of thaesfithe haylerarmdisei i ddent neheper allyobeofusdd@se padipeirves is
effective for the enhancenent of the capability of preventing sound | eakage
or propagavmpauntl vi ath on &y sowud fiursul atp-equ onomedipoxim, Thepgpi’s an
apprehensi on that the danping material having 20 a filmlayer provided on
bot h surfditbsnebyiapononsdienbar ni ghtt,Adtdidbaodémpirphailiing,such @ sound
due to the foregoing effect of sound insulation or danping and hence m ght
not f @ | ydéREEXOFPEeREdNEed ef REBPRARMsouN@SNESALSt | onadA danPi- g -MHowever
since the filmlayer on the vibrating source sjde such as, noise 25 source
Si de can BRCREUPBEELHALPOMiERe STRRAIHE OF FASSIIRPRIHIRE GITE SPose

For egoi ng At i HLBFACEONCLY  HEghi hgbrPdett Py wlghk kagefert 1o t1e

Accordi ng Q%@ﬁ i i f] r v}ﬂg&- e
surface o th%)gt?%us Hr:(ggr%a&rrg%/ %b%posﬁnrégﬁg?éih%fﬁﬁl J’[qﬂceggi | m
layer facggstbeqviphydidyl SewbperRficshenpt RATicH dRalkBrAeAgr &uch hgsdanpi ng
material is disposed 5 in such an arrangenent that the porodus nenber is
exposed tensbevuvibeatizAgisAUaEE gheelosbBechil Bel pyekenicbdprovi ded on the

vi brating source side, may be reduced in thickness or rendered porous by
drilling so thaFortshsopmeparnsuieniol tdre vidiresgadiory pricgragat, @npmogeent i ng
properties can be properly |essened. 10 The thickness of the filmlayer is
not speci fpaaing aidiguch [ast ugp-basgdopeamingdad it nistddenliqgdpamang it is
from5 to 200 arm ariicularhy from8 to 150 unu@gﬁre particularly from 25
to 125 ar fifrdfd 1N Hn RATH DR 1% ARAOR RTHEP T FEtCHE Y Fatd SHCHY

hi ck f i ial . . The filml i,f .ovi ded bot h
surfaces 8% 1 RasB7aBs AEbRse-Rasete ERECORREr carPRereaR iRy REPeR ol and
L1 chinesscolANRLE. dn fod00 DAKL Sa (NSKANAL St el Bl o EROMChAYT NG an

20 ethyl ene tontent o a prop) content of 10 % a'’pol yene
content ofn3BzBRk-Kusad a Yand ,SCOSt b Y dhantZdé-BHOEA Of cBRhpodBA,parts
of heavy cal cium carbonate, 50 parts of a paraffin oil, 10 parts of an

ADCA- basedhatugamni-bakedmcogpagert, adik!?iodapizamst @fbassdd ucompoend&neaaded by
nmeans of a kneader. The 25 mi xture thus kneaded was devel oped over a
rel ease | kapthpgenathrbRaedscompeondnraaniet headhast sgcessaryenper at ure of
| 60C for 30 minutes so that it was foaned and vul canized to obtain a
cl osed-cel | for FBALPEBducRIRbYIVigS a $¥h RF f detideTof (- 9Fhe £8lciumz uG

2002 f oaned Brodgct t hus obt ai ned was Bassed t h the nig getween rolls
£ i

whi o8 s GREPPRAFR" 42 koreCLAY 6 B PRYaER e St HPREICE S AdSIHENTS | | ced
E ¢ i . i ed
thue ont aREESx3he i 8n Ul B h M AR R ERGE 4R g SuliiCa SaTRIGIR! o1 &

(Zc) in aoﬂié@%ﬁﬂf&i%@”@ﬁi@égfiﬁﬂns%fte%e&0(§.g.S)ﬂﬁi%ﬂ%ﬁjﬁ&ﬁ@%m@%u%d,
t wo- m crophone process acoustic inpedance netéer. The results were 3.5 x 10

kg/ m- S -néghEKéNEbEfbéh wdsedagehbtieanesbipacue) hagbhalz-baaeiang
factor of 20 was produced in the same manner as in Exanple 1-1 except that
25 parts obmpoDRdY hasedbeobgantedf daning tagepteparetisadof tdteadxafre
ADCA- based organi ¢ foam ng agent. The foaned product thus
25 as necessary.
In the foregoing description, the amount of the filler
to be used is preferably from 30 to 300 parts by weight based

on 100 parts by weight of the rubber component from the
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15 obtai ned was passed through the nip between rolls which is one third of
the thickness of the foaned product, and then sliced to a thicknesp7afs200pm
to obtain a danmping material having Zc of 1 . 7 x 10 kg/m- 'S . EXAWPLE
1-3 20 A pol yester urethane foaned product having a specific gravity of

0. 055 and an average cell dianeter of 0.37 mmwas produced, and then sliced
to a thickness of 2 nmto obtain a danping material having Zc of 1.1 x 10

kg/ n2 ~ . sEYALEBThEN . Egﬁt%oz%xianphpgléagtﬁrop%rmeééiaﬁ@hrs& Bt &R 8hs

obtained in these exanples were each exam ned for danping factor in a

f requencythanggfoahtfésPrahle Golifeehed KbzbdYid®mBNAS phelickwBif £FORNOME Jr ocess
acoustic 29 1 2 AUG 20~~ i npedance neter. 50~ conpression repul sion force
The danpi 8g0npaets Ayswelhghtnet the thblser e wremetlcd stamipesisad at a
rate of 100 mimin to a thickness of 50 0, 5 kept for 10 seconds, and then
measur ed bdr admatgient fof cyissosndyr edicthenmixtalremréelated) to2 the he
danping material obtained in these exanples were each _di sposed between HDD
mai n body fapRabiBitya® thehdoamingdna ver ¥l oruprprepiied abdldeming.aced on
a table 41 10 installed in _an anechoic_room The disc drive 42 was then

driven by a dri&Sn%é0RREART O §8‘B|%H’Ytaﬁt}§ He FISoPESS Gk Inveltiar by a

hone 4 t_a, dist f .300 h he_ disc d 42,
and Chen SHATyS8 N ANER! Y2t 187 ARONUERE S0P T NG REVRIRRHEE T oo

from danpi,nq el st pl cas fAR tafngg idbuc® dB) o LhgCLEdUELign of noi se

at A charac overa €n exam néd. e I’ES S are set

forth in Xa@ﬁfc}lng%%’f fPEbﬁ\ @aW&gofﬁﬁt UnPehehObhB e81ERE 11RDIH RS

measur ed at

10 to heat treatment at a temperature of from 100 to 200°C for 10
to 60 minutes so that it is foamed and vulcanized until the
foaming factor reached from 3 to 30, particularly from 5 to 15,
more particularly from 8 to 13. If the foaming factor falls
below 3, the resulting foamed product exhibits too great a

15 repulsion force against compression to be disposed in a narrow
space or the like. On the contrary, if the foaming factor
exceeds 30, the characteristic impedance of the foamed product
can be hardly controlled, occasionally making it impossible to
obtain satisfactory properties such as sound insulation and

20 damping.

As the porous member which can be preferably used in the
present invention there may be wused one obtained by
impregnating an open-cell foamed product having a specific
gravity of from 0.01 to 0.9, particularly from 0.016 to 0.1,

25 made of a proper thermoplastic resin such as polyurethane,
polyethylene and polyvinyl chloride or a proper rubber polymer
such as butyl rubber and isoprene rubber with a proper resin

such as acrylic resin, polybutyral resin and polyester resin
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kHz. The danping factor in the internedi ate frequency is the 20

i nternedi ate between that at 1.0 kHz and that at 3.0 kHz. Table 1 4ExAufll#
No. ZcCX( neper/ m 50%Bound( kg/ mL. kHz3

kHzconpr essi onreducti on. S)repul sion(dB)force( gf /cnZ )Exanple 1-13.5 x35

| 84465. 710" Exanpl e 1-21.7 x2658253. 010' ~Exanpl e 1-31.1 x2337602. 310' 30 ~
2 AlJG 2UUL EXAMPLE 2-1 100 parts (hereinafter by weight) of EPDM having an

ethyl ene gentanlt afhS0aldbe YaefiREQPYhEBEaRLRL eRhraktEQ iRRIIY% APHyeENe
content of 30 nol-% and a Mooney viscosity M1+Z ( 100 C) 5 of 65, 200

parts of beawined.ci i €RideRRies, the frslist Off ahparaéih RrPbl, uddqpant s of
an ADCA-based organic foam ng agent and 2.5 parts of sulfur were kneaded by

means of #eknpadperlyhedetrimifetihnudepordind vas dehvel eped avesr istviel ease
liner to a thickness of 10 mm and then heated to a tenperature of 160C 10
for 30 m nompesiagcet bat the wagef babedsandrval tyrnfrzed dlowbt@i il aclloded- cel |
f or med product3 having a foam ng factor of 8. The foaned product t hus

obt ai rfed @dSMpaspayt Lavbaghyt hEomi pbevtweeh2rbPl 8. hhpédmis one third of the
t hi ckness of the_ foanmed product, and then sliced to a thickness of 2 mmto

obtain a danpi n'g“hESPHéPéH%i Henbede WHLCR SEMoke RERFET abdyi i esh gl the
bilit f 1 1/ 10, cc/ gcn/ h i naft b d t her i
P easure BEFFEPinCM TS50 EFOM FhamEE O aEo tRE. Ghmt WP ot 82 AOWHS
bt ai ned t di j trate .8 .t
OPLarTed s ek g el 4R AR SR R ASIALE B0

type teste aetordidin {ifad! Sol, 1036 e 4Pyl nIhe 2kt RELAPAN | typpas then

nmeasured at arbitrarily predete ned pressures. An approximti'on equati on

vas tihen gerivedinremyt Ast nelsd tRRA M hetyeerqubach SHet.asTkagd iy RSSur es
and the air 25 perneability. The air perneability was then cal cul ated by

the approxi dainpdhgefaatioan cats A St yispheied Cceel £5EMish b § fer enee oof £2. 039 x
1/ 10" mmtHzO. E LE 2-2 31 1 2 AUG 2002 A disc drive was prepared in the
sane manneepas/im Panpleaadlexeep? tthatemesr ArheSdanpEng2 ndt erdpar Aher e was
used one conprising a porous nenber having an air perneability of 1.0 x
1/ 10" cc/ siRposdngbitdiaite d higy dampriagn dieichgransethamnd ddwl Hragi@neyhe s oamed
product ( _.commercial product havi a Sﬁe%if i; g)r?(w ty of 0.03 and an
appar ent thi ¢En8sSIEAYSNGH KT eaRs %ﬁrog'g at g agént*&nprising 10 parts
of an 4 socyanat gz ha [.0 b ki .age I LCOL PO, i %%trt of a
copolnlyérrer of 95%3%%b§g\%8i%gsh?“%o %lélu%lll%glcgélna{ﬂ% f%%%&%%’yly\?\éll g I?Lo ttheryl ic
aci d present invention fromthe standpoint of loadability in a narrow
spaceor the like exhibits compressibility as exemplified above.
Referring to the compressibility, the porous member of the
present invention preferably exhibits a repulsion stress of
20 from 10 to 200 gf/cm?, particularly from 20 to 150 gf/cm’, more
particularly from 30 to 120 gf/cm’ at 50% compression.
The form of the porous member and hence the damping
material can be properly determined depending on the purpose
such as where to apply. The thickness of the damping material
25 is arbitrary. In general, it is not more than 100 mm,
particularly from 0.5 to 70 mm, more particularly from 1 to 40

mm based on the apparent thickness. The porous member or

damping material of the present invention doesn’t need to be

20



10 in an amount of 0.05 g/cm based on the solid content, and then heati ng
the foamed product thus inpregnated to a tenperature of 150C for 3

m nut es. COVPARATI VE EXAMPLE 2-1 A porous nenber having an air per al[\) [1 i ty
of 5.6 x 1/10 15 cc/cnR/sec was prepared in the same manner as in Exanple
1 except that the foamed product was passed through the nip between the
rolls which had been adjusted to half the thickness of the foanmed product.

The porougnAgaRer inashtibehcdgsednas mdyd BB AN FERle@il FrokO oflee PG ta t@d SC
drive. 20 COVPARATI VE EXAMPLE 2-2 A por ous nenber having an air

per meabi | ehptbkrdin Bhicknes$Q" cc/cm-/sec was prepared in the sane manner
as in Exanple 2 1 except that the foaned product was passed through the nip
bet ween t he rol Theywnmhihadmbeersatheatedd dmp angjmarceeriadf wh heh A5 ftfleirckness
of the foanmed product. The porous nenber was then used as a danping

materi al o phegkness dixun done epo COVPARARNEIRXANMFRIE be3 ef figriens iyenber
having an air perneability of 8. 6 x 1 / 10~ 32 12 auG tow cc/cnR/ sec
was prepaPg@dpRedhbysarindander BSTPHSEREMpES Antex&dpkeshio PEepaFsunt of

t he |rrpre nating ent with which the foanmed product is ippregnated was
0.008 g/c lP‘fheaEiﬁg@l‘rlbU“sg ﬁﬁrﬁf@?e%‘é‘f ttﬁe’??’%§é‘6fé§ea°%§ﬁﬁ Ty Rt BACKLING%

prepare a ?ll s¢, 5l Cél’l A% TIé/E EX(%/P E:h% dp% 9 scrcrlenbeer t.he air

perrreablll \ﬁnclﬁlls%l%%% T HEHETT AR | PRt E‘er f“l?ﬁersﬁé'é’&e) was

prepared g5 r as in Exanple 2-2 except that the anmount of the
|rrpreg{r111§tllhﬁg aggﬁtg\% PE “which the foaned product is inpregnated was 2.0

9,/0”3 The poroys fg%éﬂ&&d&s%@ 8e ApPaNRhNgo B I ided, Riepare a
di sc drive. EVALUATI ON TE . Sound abSOI’%I ng coefficient 15 The danpi ng

mat eri@l sthpeeols preFead) yobs d ke whiExas ﬁaraig BB e & cang osarfear at i ve
Exanples 2-1 to 2-4 were each neasured for sound absorbing coefficient

(danmpi ng gapaci 1y)tls nesssect, a Eeripernd iculprllymamceiedent caoupad calns@r bi ng
coefficient neter according to JIS A 1405. 20 Repul sion force
a volatile component that is then evaporated, e.g., on a
magnetic disc to cause the change in the contact resistance with
the slider that destroys the disc. Accordingly, the porous
15 member or the following film layer constituting the damping
material is preferably formed by a silicone-free material which
can hardly produce gas, particularly corrosive gas.
The damping method according to the present invention
involves the arrangement of the foreqgoing damping material in
20 the interior or on the periphery of a vibration-~generating
apparatus, whereby the effect of insulating from sound,
deafening from sound or damping or composite thereof can be
exerted to minimize the generation of vibration from the
apparatus and hence perform various actions for the
25 minimization of propagation of vibration such as sound
deafening and damping.
Accordingly, thevibration-generating apparatus to which

the damping method of the present invention can be applied is
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The danping materials obtained in Exanples 2-1 and 22 and Cbnparatjyguﬁmm
Exanples 2-1 to 2-4 were each conpressed at a rate of 100 mimn to

t hi ckness of 50 a, kept for 10 seconds, and then nmeasured for repul sion
force. 25 Sound reduction As shown in Fig. 2, the disc drives 42 obtai ned
in these exanpl es and conparative exanples were each placed on a table 41
installed in an anechoic room The disc drive 42 was then 33 12 auG 200

driven bynatdspytpgicauigel Aditdde aeUREnthvacdeyBboppthoesysASUTRE by a
m crophone 43 di sposed at a distance ( d ) of 300 nm above the disc drive
42, and tbae AaapyAgdndyecrpiahaty e uéed Wetrbkihheasouttelrt esrelexdeddleaped free
fromdanping material as 5 a standard ( 44 . 6 dB ) , the reduction of

noi se at dAampangceéfesti eveneinl & vhineandslidlein Boaamiaret thise caesllet s are
set forth in Table 2-1. Table 2-1 Exanple No. Airs
SoundRepuk3FéhBoappbbededia NaYIBYos PRAYTaF dErldduéti eapfbe preferably
porouscoefficient (gf/cnz) (dB) Menber( cc/cne/sec )Exanple 2-11.0 x

1/ 10354482pEkaRkfl Paxtiryd arly 1932447 6C8HYy&ratiaRs . ¥eX014aD235386. AExanpl e
2- 1Conmparative4.3 x 1/1011352508. 2* 1Exanpl e 2-2Conpasative8. 6 X

1/ 1023552828BKEAGI E2BE 3R par i"\?ﬁiﬁ”@s&glgoggﬁéo?ﬁ%b‘? YSERgsng ages -

2- 4measur enent ntx2limt *1:.. Th sirat . or ue. t o, great
compressi ve 101 PerSTRing sk S IYeTE RS PBRAIRABATTY Ty
conpr essi repul sl EXAMBLE 23 - I r with a
f oanmi ng f§§¥o§86f§%9%?hﬁggﬁab anéAEE%ngsggkgﬁggﬁggkf%gﬁﬁﬁgﬁggéﬁgH%%htent
of 10 partsg f@@aﬂé@ﬂ? fdah8 $h& pREBIBINEF iR nidtHRAEY sdch- ad B®Df,0amed

e

product thus prepar was passed through the nip between rolls which is one
third of bhept htoknassp eind Fedf,osnedhpidekeict moawd B4r rotat wd &/ ddsc
provided in the interior or exterior of a housing having at least
a space in which one or more required number of sheets of disc
as data recording medium and record or reproduce optical or
magnetic data.

15 In the foregoing description, the damping material
according to the present invention can be formed into a
predetermined form, and then provided interposed between
various members, e.g., drive main body and substrate , or packed
in a gap in the apparatus, or wound in the form of tape or sheet

20 on the apparatus or its parts, or applied to the apparatus or
its parts so that it can be arranged at one or more places in
the interior and/or on the vibration-generating apparatus or
its housing for the purpose of performing various actions for
the minimization of propagation of vibration in accordance with

25 the conventional method such as sound absorption, sound
insulation and damping or composite thereof.

In this respect, in Fig. 3, which illustrates HDD, the

reference numerals 21, 22, 23 and 24 each indicate a damping

22



then sliced to a thickness of 2 nmto obtain a porous nmenber from yWipit 7602
danping material was then obtained. The danping material was then used to
prepare a disc drive. The danping material thus obtained was then exam ned
for 5 absolute characteristic inpedance value (Zc) in a frequency range of
froml . O0to 3 .0 kHz by neans of a two-m'crophone process acoustic

i npedance neter. The results were 3.5 x 103 kg/m- 'S . EXAMPLE 2-4 10 A

disc drivpavegiBnepargd dampiey SRdEerBaNes1 asfm@@rmi & e PeDiGhRiryt hat a
cl osed-cell foanmed product having a foam ng factor of 20 was obtainéd using

25 parts off a PRishagedosr ganictéoded ngo afrany v instaaitbrofpridye AN kased
organi ¢ foam ng agent and the foaned product thus obtai ned was passed

t hrough t hienhpubinget wadre rdansinghimdtesiahe2? hdidposetihbetweeknade of the
f oamed product, and then sliced to a thickness of 2 nmto obtain a danping
mat eri al bonpningl hg3aapdrone upmepardy ofgaZeodte 101V Ot OEANRLE 02 5 A
disc drive was prepared in the same _manner as in Exanple 20 2-3 except that
a pol yest d6-alely dnéended o arp® pikriciondeNalopgddoy fde Yo Ecgcaiilt y of

0. 055 and an average cell dianmeter of 0.37 nmm was ugﬂéed and the f oaned
2

product t BE&OBr epRf 8 FFRL IR W Qotuﬁllé’lgnégg BF ¥ Pt 44 té’edarrpl ng
mat eri al rBS|ng a. orousone%gg EaV|n .% 0., EVA ATICN ST 3
Darp! ng. f A0EBPORPOTREor-5u 0 RERBLY s T dnh G TelPbTE & i

Exanpl es 2;3,L@o2-5 were each exanmi ned for darrpl ng factor in 35 ~ Z au~
Q02 a frequency range of from1.0 tv 3.0 kHz by nmeans of a two m crophone

process acousti g5 BRBGANGS T FERMlS! 09, T erecalip damhaRe TRienisal s
obtained in Exanples 2-3 to 2 were 5 each’ exani ned f repul sion force in
the spge HABPREEedSon a suspension 51 mounted on the forward end of an

actuator arm 5, too, is intended for damping. The suspension

has a magnetic head or the like (not shown) mounted thereon and

moves together with the arm 5 relative to the disc 6 by means

of the voice coil motor unit 104 to change writing/reading

15 position. Thus, damping is important to the suspension. On
the other hand, the damping material 24 disposed between the
housing 103 and the substrate 8 is intended to damp vibration
developed by the voice coil motor or spindle motor 7 and hence
prevent the generation of noise.

20 The present embodiment has been described with reference
to the arrangement of damping material in a plurality of places
for the purpose of damping or preventing the generation of noise.
In the present invention, the position at which the damping
material is disposed is not limited to those described above.

25 In practice, the damping material may be disposed at any one
of these places or less or more places than mentioned above.

Other examples of place at which the damping material is

disposed include space between the lower part of the voice motor
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menti oned above. Sound reduction The disc drives obtained in Exanplékzéu%mm
to 2-5 were each exam ned for noise reduction in the sanme manner as

menti oned 10 above. The results are set forth in Table 2-2. The danping 15
factor set forth in the table was neasured at 1.0 kHz or 3.0 kHz. The
danping factor in the internediate frequency is the internedi ate between
that at 1.0 kHz and that at 3.0 kHz. Table 2-2 Exanple

No. Zcer ( nepgr/ e i s &N Sopnad ke/ fbtdr) 3 ka3 thldz iy d P en) raguct i on
(dB) Exanpl e 2-33, 5003584465. 7Exanpl e 2-41, 7002658253. O~xanpl e 2-5~1, 100

~23 ~37 ~QZpdsEXAMN ES 3ffec3iel@Orpahesprbeentnahter dycweighdée ©f EPDM
havi ng an et hyl ene content of 60 nol-% a propylene content of 10 nol-% a
pol yene camriaehiwrdft e3@mulr Yhusendca tieo peyo pa gedmisin Yo MY t IO @y 2theof 65,
200 parts of heavy cal cium carbonate, 50 parts of a paraffin oil, 15 parts
of an ADCadiasedookhandis¢ oaninagngfein hasd 2 eScpaprsthé prevent wen eokneaded
by means of a kneader. The m xture thus kneaded was devel oped over a

rel eas® | igeeenadipn RifcRAEss dre 100 e s AP enedt s8et BousivgperEaire of
160C 36 1 2 AUG 2002 for 30 mnutes so that |t was foaned and vul cani zed
t 0 obt ai n TR PEE¥ENERLPR ?HrihRl IGREIRELORaE NP5 SHIR £§ FARUASHIATES The

oared pr ity & s, ) 160, VP RRETE LRSS R PRSI0 p i o
between the housing 103 and the substrate 8 is particularly
effective.

10 In the embodiment shown in Fig. 3, the spindle motor 7
is mounted in the housing 103 with a damper 71 provided
thereabove. However, the damping method of the present may be
applied instead of using the damper or the structure shown
provided between the upper part of the spindle motor and the

15 housing. In Fig. 3, the reference numeral 31 indicates a seal
tape for a hole made in the housing. The reference numeral 72
indicates a disc clamp.

The damping method according to the present invention
comprises providing a damping material in the interior or on

20 the periphery of a vibration-generating apparatus,
characterized in that as said damping material there is used
one obtained by forming a film layer on a compressible porous
member having an air permeability of from 1 x 1/10' to 2 x 1/10?
cc/cm’/sec based on an atmospheric pressure difference of 2.039

25 x 1/10°mmH,0 or one obtained by forming a film layer on a porous
member having an absolute impedance value of not less than 800
kg/m?>-S in a frequency range of from 1 to 3 kHz.

Figs. 3, 4A and 4B each illustrate a vibration-generating
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5 and then sliced to a thickness of 2 mmto obtain a porous nenber h‘a.Zii U?ZU[]Z
an air perneability of 1 .0 x 1/10" cc/cn¥Z/ sec (hereinafter based on A

at nospheric pressure difference of 2.039 x 1/10" mmtHH20 ) . A PET film

havi ng a thickness of 3 8 umwas then bonded to one surface of the porous
menber with an adhesive |ayer 10 provided interposed therebetween to obtain
a danping material. Subsequently, the danping material 24 thus obtained was
di sposed bgp&eaeuﬁD@ hamsd dVei iy aPKle SHBADE AL ne o dPr f&Rdsed 2ngll 86 dhieve. The
danping materi al 24 was di sposed in such an arrangenent that the filmlayer
i s on thepggbshtaigventieond I5idexampl and- $passcipn I Nes thitirse g aingd nig
Exanpl e 3-2. For the neasurenent of air perneability, a frazil type tester
accor di ngmaveisl ludeDinvdse psedenthienvasrt jpar Sre Thiel ¥ ¢ e nersc ¢ heameradsur ed at
arbitrarily predeterm ned pressures. An approxi mation equation was then
derived f2omlihe2Rel 28i endhi2p kberhedmdileat20 apdedwtiavgrimedepiradss ulde and
the air perneability. The air perneability was then cal cul ated by the
appr 0¥ merPéRregaati el ngSaandIoherrh prbsstratelia fatBnyen- 2THe9 x

1/ 10" nmH20. EXAMPLE 3-3 A daggi ng materi al was obtained in the_sanme_nmanner

as in 25 ERARPPBCS- NUWBRKEHt LRat AHEIES f | MR Sor BEMBEE -on Hb¥h Surf aces
f th s : i teri th t ai ned th dt

or cpar ¢ a0l BECARTOS. HBRAVL IS, 49h75R01 15 AEE S00°AUHNE APy ETaEE
pr epar ed %ﬁgkgﬁsigﬂesTBQQEEt§§u£Tn .ﬁBBke 3-1 except that as the danping

mat eri al € 'Was uSed one conprising a porous nenber having an air

permeability of Tﬁeodémyikg‘l Y S 15 0G5 841 %&}%qnbxedmf&é@t&ng)o%us
et her-based 5 urethane foanmed product ( commercial product ) having a

speciifo | smemBekt ¥605hBwlRgatHeaRoapganagt chhiraknessseficd wicw &h fanm

i npregnati ng agent conprising 10 parts of an isocyanate-based crosslinking
agent i ncbaperat®d 2 phro®igaerit snodittheopot poth 9id85-tlwreef gigt shbwnut yl
acrylate and 5% by wei ght of acrylic acid 10 in an amount of 0.05 g/cm
based on theFégéi dSBomd eB., dmd thlisn aygamigenenie Boasxdepledtceliflegs

i npregnated to a tenperature of 150C for 30 m nutes. REFERENCE EXAMPLE 3 -
1 The por 8Es2hRHInDECAPRedi AU ERBADY £ 22M sRRad: PE HARRIN A Y 18T 2% 1@8npi ng

mat eri al E‘:gnplggpeaxreertaecijltsocpggrlf\cégm ]_BEE gycgrg&rwkgn 30f gzeneration of

15 noise or propagation of wvibration. In other words, the
foregoing porous member absorbs vibration energy such as sound
incident thereupon and converts it to heat energy or the like
to exert a sound deafening or damping effect. If this porous
member exhibits the above defined air permeability and

20 impedance characteristics, vibration such as sound which cannot
be absorbed can be reflected by the interior of the porous member
todrastically inhibit the leakage of vibration to the exterior.
Thus, an excellent damping effect can be exerted to fairly
prevent the generation of noise or the propagation of vibration.

25 The film layer provided on the porous member is intended
to make up for the drop of self-supporting properties due to
the reduction of the thickness of the porous member and hence

prevent the occurrence of mounting trouble such as bending,
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The porous nenber obtained in Exanple 3-4 was then used as a danpi ng AUG 2002
material to prepare a disc drive. COVPARATI VE EXAMPLE 3-3 20 ~ porous
menber having an air perneability of 5.6 x 1/102 cc/cnR/sec was prepared in
the sane manner as in Exanple 31 except that the foaned product was passed
through the nip between the rolls which had been adjusted to half the

t hi ckness of the foaned product. The porous nenber was then used as a 25

danpi ng nmghekedl tenRaBBRHE otk sréfqulc\i@ncmvefxw&aé&ﬁ%ﬁ r3rtdi o por ous

menber having an air perneability of 4 . 3 x 1/ 10" cc/cm-/sec was
prepared FarthersamBenBingrl&pet NiExiaphded 88 inHiRBiAdKe St ek igngept
that the foanmed product was passed through the nip between the rolls which
had been adj psbpdrtdea guahtazs safurntchdrnshilekriess aad Ghmpfngndde proodiled . The
porous nenber was then used as a danping nmaterial to prepare a disc drive.
5 COVPARATEVE EXARPLYR 3 BrpefsigdsnaEripeninmoingiag ad theswealidning of 8.5
X 1/10 cc/cne/sec was prepared in the sane nanner as in Exampl e 34 except
that the afodhe groemelnapséghsri fdeream fficignthy t healsanrd prieduct is
i npregnated was 0.008 g/cnB. The Borous 10 nenber was then used as a

danpi ng nBEELES apg %“Q&bﬁ@%%?? ng, 1R L TEVPARRH JRMBXRRPLE RS & AThor ous
b th t f t .l

e e TR b A A R AR U b

that th t t t

hat e QTS igh IR RECURANLOG SR coH 1By hieh 6 fcaredprggbct 1

meterial LopBraRaLers Htéﬁeﬁf'ﬁ/}?e 1RVALATLEN, TEST 4030 Saunsl ahsaring

coefficien The danping materials (porous nmenbers) obtained in Exanples 3-1

to 3-¥p andrCemearapare et efigidit® Bhé p@bpaqa@moﬁeasuwa_%ﬂa&rlospund
absorbing coefficient (danping capacity) by means of a perpendicularly

i nci dent sbemeb?S aztiadningg foeehircisenndranenlatdondiang tampliigh 1405.

Repul sion force The danping materials obtained in Exanples 3-1 to 3-4 and
Conpar ati ve Exafpeedidml tayes g agerke epetv tdepreasely apnaopgt er3®othl 2 AUG
2001 of 100 mmn to a thickness of 50% kept for 10 seconds, _.and then
nmeasur ed FBFfﬁéﬁﬁlﬁﬂm?W?HER¥°Q§nﬂﬁW?%Hucﬁ“ﬁ% 1K bARSF nCRRg 2150 Hfe di sc

drives 42 Obtaln%dcbeegg%%ethe whole or part of the side of the porous

15 member. The provision of the film layer can be accomplished

by an adhesion method involving the application of a film to

the porous member with an adhesive, a heat fusion method, a

method involving the coating of the porous member with a polymer

solution that forms a film layer, etc. 1In this case, the film

20 layermay bepartially formed on the porous member. For example,

if the porous member differs in thickness from one point to

another, it is not necessary that the film layer be formed
entirely on the porous member.

The film layer can be formed by a proper polymer such as

25 those exemplified above with reference to the porous member.

The kind of the polymer to be used herein is not specifically

limited. In general, polyester polymers, polyolefin polymers

such as polyethylene and polypropylene, polyamide polymers,
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5 exanpl es and conparative exanpl es were each placed on a table 41
installed in an anechoic room The disc drive 42 was then driven 1tyAlb 2007
driving source 44. The sound thus devel oped was neasured by a m crophone 43
di sposed at a distance (d) of 300 nm above the disc drive 42, and then
anal yzed by a analyzer 45. 10 Wth the sound | evel devel oped free from
danping material as a standard (44. 6 dB) , the reduction of noise at A
char act er pslliyémader abd1 e tie, Was lyizey rexnam pelymband! eabiyl t yhdaring t he
foregoing installing operation, the danping 15 material was exam ned for
handl eabi pbllymeThe rEsubtspalgmses, f cstd. | makablbee 3usedel owFrin thable 3-1
Exanpl e No. Al ro SoundRepul si onSoundHandl| eabi | i t yper neabi | i t yabsor bi ngf orce
(gf / cne) r edaotdpoantdB) bf Jpadalsidddlyfi cipedymemiser (a¢ingnrEseexreddgplte
3-11.0 x 1/1035448. 8GoodExanpl e 3-21.0 x 1/1035448. 6GoodExanpl e 3-31.0 x
1/ 103545951 EpBEEXARPFe 3X£1. G186 lyakddn448. FWCokpar afireadpeint of
1/ 10" 3544S. | Faj r Exanpl e 3- 1Conparativel. 0 x 1/1032447. 6Fai r Exanpl e
3- 2Conpar P88 141%Y 194 Preysad oea £ BT 925 BPPRAMAT I vepLyester
1/101135250&.2Poor*1ExgnELeEﬁ-4Canarative8.6 x 1/ 10z35525. OFai r Exanpl e
3- 5Conpar BPHYEBF §sB8TF09E5858RA6e to nount - * 2Exanpl e 3- 6reasurement 1 i mit
*|: The substra r .due eSSV sion force.
Ffo ed%gtgng%%gl% ok & 1 %%gaa%‘lrmt& 3k fr%glﬁpélll.ﬂg rai.”

*2: Unabl e to nobun ue at’ conpressive repursron force N O

ON 12 éUﬁd@nglfF@@é\ADﬂ—iﬁ% ey p§'oﬁta§a%'i8§eéfC&iﬁré@f&?dirpéé}fﬁéé £33vi ng an

ADCA- based or gani oam ng agent “co nt of 10 parts and a foam ng factor

of 6 was ehtabArRdntEméhe SAMITRFTRCtASf SolidMisu Bationd e ARG
product thus obtai ned was passed through the nip between rolls which is one

third of the fhimkiegsr girdflardbdymedhibidecan abe pdwmesibi ey taf aot
t hi ckness of 2 nmto obtain a porous nmenber. A PET film having a thickness
of 38 um maset danbdhddd ey anfésegr fasedofon han patwasphentier pwesisuae
adhesi ve | ayer provided
difference of 2.039 x 1/10°mmH,0. Further, the film layer may
comprise additives exemplified above with reference to the
porous member for a proper purpose. The increase in the weight
15 of the film layer due to the incorporation of these additives
is effective for the enhancement of the capability of preventing
sound leakage or propagation of vibration by sound insulation
or damping.
There is an apprehension that the damping material having
20 a film layer provided on both surfaces of a porous member might
not receive vibration such as sound due to the foregoing effect
of sound insulation or damping and hence might not fully exert
its desired effect of sound insulation or damping. However,
since the film layer on the vibrating source side such as noise
25 source side can be neglected from the standpoint of mass and
vibrates in close contact with the vibrating source, it has

practically little effect on the foregoing sound insulation or

damping effect.
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10 interposed therebetween to obtain a danping material from whi chﬂ EUGSZEUZ
drive was then prepared. The danping material was di sposed in such an
arrangenent that the filmlayer is at the substrate side in Exanple 3-5 and
at the housing side in Exanple 3-5. 15 The porous nenber thus obtai ned was
t hen exam ned for absolute characteristic inpedance value (Zc) in a
frequency range of froml1l . 0 to 3. 0 kHz by neans of a two-m crophone

process acousti gctBPEEAEEY, Meher dahBengefdkey iWRr 8aFifhgX al®i1k0ARK erS - 20
EXAMPLE 3-7 A danping material was obtained in the same manner as’in

Exanpl e 3pbo@ident ohhaind hafRkd idMm aasopseyi dedben h@ghbéurdfi%%%e@f the
porous nenber. The danping material thus obtained was then used to prepare
a di sc dr regardieEXAMPLEN BelB thealdniimdayetref aaés velse ohittaiateichg soulreesane
manner as in Exanple 3-5 except that as the porous nenber there was used
one havi ngrzhepther side 10 Inkgeneral, dieadampliny mateydeilngs disiposed- cel |
42 1 2 AUG 2002 foaned product having a foam ng factor of 20 conprising
25 parts &P SUPPADHAZEANEEREALcLRVRHENFPaEERE mﬂ%f%%dsoﬁxkgﬁlﬁéa@é&h@r gani c

f i t, [ t he f, d duct t btained th h th [
betveon EPEEGARG PRt ST GRS {Hn (1 ikheset oFEPHAIPBaREd Beoduct.
dth Licl th terial t t hick f A _di dri th
repared PPBRRERBIGERBI TS Tt faP PELaREs e fhiEkpFeg Tacenisretne
obt ai ned bB:blle BRTELIRONGL 85 Ml EXARLE SR HXASRl; LA 3 e Por ous

menber there was used one having obt ainé B‘flm

preparing 2 Lar pPas inet hapgeheaged gHLOdWC | i c
gravity 0F§8EO égzng g?éang§8§ ?el egig%&tgEho?goggggﬁﬁggaggégﬁghhsIicing

the figamed produpé thiakhliseknessteé Zim 1Ay@rSCislSnéti ¥pewagithany
prepared fromthe danping material. REFERENCE EXAMPLE 3 - 7 The porous
menber obiamatddibutEraypbe B-dparly tktermseedas Bn dpmEnad matets dlrotmo
prepare a disc drive. REFERENCE EXAMPLE 3 - 8 20 The porous nenber obt ai ned
in Exanpl @ Bo & Rigmhdarisedlayrly daxop Agtant 2t i, Moysr ppatdcyldairdy drive.
REFERENCE EXANMPLE 3 - 9 The porous nenber, obtained in Exanple 3-9 was then
used 25 from 25 to 125 um from the standpoint of reinforcing effect and
reduction of thickness of the dampingmaterial. The film layer,
15 if provided on both surfaces of the porous member, may be the
same or different in material and thickness.
EXAMPLES
EXAMPLE 1-1
100 parts (hereinafter by weight) of EPDM having an
20 ethylene content of 60 mol-%, a propylene content of 10 mol-%,
a polyene content of 30 mol-% and a Mooney viscosity ML,,, (100°C)
of 65, 200 parts of heavy calcium carbonate, 50 parts of a
paraffin oil, 10 parts of an ADCA-based organic foaming agent
and 2.5 parts of sulfur were kneaded by means of a kneader. The
25 mixture thus kneaded was developed over a release liner to a
thickness of 10 mm, and then heated to a temperature of 160°C

for 30 minutes so that it was foamed and vulcanized to obtain

a closed-cell formed product having a foaming factor of 6. The
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as a danping material to prepare a disc drive. EVALUATION TEST 5 Daw glq{,smz
factor cr The porous nenbers (danping nmaterials) obtained in Exanpl es 3-

to 3-9 ( Conparative Exanples 3-7 to 3-9 ) were each 43 ~ 2 AuG 200z
exam ned for danping factor in a frequency range of from1.0 to 3.0 kHz by
means of a two-m crophone process acoustic inpedance neter. Repul sion force
5 The danping materials obtained in Exanples 3-5 to 3-9 and Conparative

Exanpl es 3oénie@ gréauet e Rachpexanticsthd phskeput st Oigh @neenip Btessa(e
manner as nentioned above. Sound reduction The disc drives obtained in

Exanpl es 303 1isowBi&h drdodd tEampoatiie thiakpkes Sf £hieOf SafediroRALD,

exam ned for noise reduction in the sane manner as nentioned above.

Handl eabi andy then rsj iides] ftar egoimickmesdsal bf ng mpertat obtainhe diEmping

mat eri al was exam ned for handleability. 15 The results are set forth in
Tabl e 3- 2mbgleawalThe danping factor set forth in the table was neasured at
1.0 kHz or 3.0 kHz . The danping factor in the internediate frequency is
the i mt ernmedi at Ehecdaiephng Rt erial ghrprokbriinediwag thep qxgningd foppp| e

ﬁ-Hgf Exanpl % N(i zca(neper/ m Repcul si,onSoundHar\l’dI eabi | | ty%‘é’g%{a%&;ﬂ%é{#dkmg)
orce @P§PINERR OPNRERGEEL R LAGRLBRENBINE €3 V83 Us0 584 466 . e
3-63,50035844660 od Ie33- 90035 8 4%76 8GoodExanpl e
3-81, 70U26§§§§3.§%6’H§a Pe3 32 Q‘Fi%ﬂ‘???‘éﬁ%. f‘c%‘&‘at%h%’é?g{??% BEOGRI%
acoustic impedance meter. The results were 3.5 x 10° kg/m?
*S.
10 EXAMPLE 1-2
A closed-cell foamed product having a foaming factor of
20 was produced in the same manner as in Example 1-1 except that
25 parts of a DPT-based organic foaming agent were used instead
of ADCA-based organic foaming agent. The foamed product thus
15 obtained was passed through the nip between rolls which is one
third of the thickness of the foamed product, and then sliced
to a thickness of 2 mm to obtain a damping material having Zc
of 1.7 x 10°® kg/m® -S.
EXAMPLE 1-3
20 A polyester urethane foamed product having a specific
gravity of 0.055 and an average cell diameter of 0.37 mm was
produced, and then sliced to a thickness of 2 mm to obtain a
damping material having Zc of 1.1 x 10° kg/m’S.
EVALUATION TEST 1
25 Damping factor «
The damping materials obtained in these examples were
each examined for damping factor in a frequency range of from

1.0 to 3.0 kHz by means of a two-microphone process acoustic
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3-73, 5003584465, 7Fai r Conpar ati ve Exanpl e 3- 81, 70U2658253. OFai r ConpdrlaffG/&"
Exanpl e 3-91,1002337602.3Fair N45 n ¢c N O Cice: ~ 2 auG z~o0~ Wi le the
presently preferred enbodi nrent of the present invention has been shown and
described, it is to be understood that the disclosure is for the purpose of
il lustration and that various changes and nodification nmay be made w t hout
departing 5 fromthe scope of the invention as set forth in the appended
claims. 4GmpelahcU@med@32 1 . A danping material made of a porous member
havi ng an absol ute characteristic inpedance value of not |ess than 800 5

kg/ nZ~S i 50 fdcaquendyiomngdulfs fomnidedeto 3.0 kHz. 2. A danping materi al
according to claiml1l, wherein said danping material satisfies a

rel ati onshi p: ~Xhe @afpingeErdmialsupints inged hiat thelsaExwngloed overes Cr
and a frequency 10 is f in the frequency range of from1.0 to 3.0 kHz. 3. A
danpi ng neesti gompeesseidngtta wate i 1 0RhmmAnhn st @ dhdpkngsanoErida,
exhibits a repulsion stress of from 10 to 200 gf/cm-.at 50% conpressi on. 15
4. A danpkePtreies i1l SRS @D theh MersusRd ar R IERN dPuRteri al

exhibits a repul sion stress of from 10 to 200 gf/cm- at 50% conpr essi on.
Sound reduction

As shown in Fig. 2, the damping material obtained in these

examples were each disposed between HDD main body and substrate.

The disc drive 42 thus prepared was then placed on a table 41

10 installed in an anechoic room. Thedisc drive 42 was thendriven

by a driving source 44. The sound thus developed was measured

by a microphone 43 disposed at a distance (d) of 300 mm above

the disc drive 42, and then analyzed by a analyzer 45. With

the sound level developed free from damping material as a

15 standard (44.6 dB), the reduction of noise at A characteristic
overall value was then examined.

The results are set forth in Table 1 below. The damping

factor set forth in the table was measured at 1.0 kHz or 3.0

kHz. The damping factor in the intermediate frequency is the

20 intermediate between that at 1.0 kHz and that at 3.0 kHz.

Table 1
Example No. zZc Qa (neper/m) 50% Sound
(kg/m 1 kHz 3 kHz | Compression |reduction
2 .8) repulsion (dB)
force
(gf/cm?)
Example 1-1{3.5 x 35 84 46 5.7
10°
Example 1-2 1.7 x 26 58 25 3.0
10°
Example 1-3 1.1 x 23 37 60 2.3
10°
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20 5. A danping nmethod conprising a step of: providing a danping nagenzap;
one of in an interior or on a periphery of a vibration-generating

apparatus, wherein said danping material conprises a conpressible porous
menber, and has an air perneability of from1l x 1/10" to 2 x 1/10" 25
cc/cm/sec based on an atnospheric pressure difference of 2.039 x 1/ 10~
nmt20 . 6. A danping nethod according to claim5, wherein said 47 1 2 AUG
2002 por opgpmebes-constituti ng the danping material exhibits one of the
following two conditions (1) a sound absorbing coefficient of not |ess than

20 % at a frequepeypattsd .(nbrekiaraeg (bHyg ‘)e_@glﬁ’@?’f’pbﬁg Hraed Qﬁa\ﬁiﬁg?lthﬁ]fyi ng
a

in a frequency range of from5 1 to 3 k the relationship a > 0.01

neper/ m weekel éné cdiiasite vEY 6 0 o A-Farpphgpytthedcastontiomm 10omel akm 5,
wherein said vibration-generating apparatus is a disc drive for rotating a
10 di sc amgodyiet epormusn eifb®l modrstanditi Mopridye vdaopisigyneler (AD0&Rhi bits a
repul sion stress of from10 to 200 gf/cmi at 50% conpression. 8. A danping
met hod acebrébng200 phatm 6f Weavyi gadgiigm Tanhanatieon-Yeneants ngf appar at us
is adisc drive for rotating a disc and said porous nmenber constituting the
danpi ng rRAERFEID Sdnlt biltls PATEEPRT A RRA-RAS 9t oISRIFO IPEMIN0 §ULRRR at

0% COTDT 8810k 8020 AefIR R L KRS RY bl ek gt Ofhd 19 2
v oLt STRRERTELNG PR e RN AH BT Py ShefoRrioes o
~Sina thickness of 10 mm, and then heated to a temperature of 160°C

10 for 30 minutes so that it was foamed and vulcanized to obtain
a closed-cell formed product having a foaming factor of 8. The
foamed product thus obtained was passed through the nip between
rolls which is one third of the thickness of the foamed product,
and then sliced to a thickness of 2 mm to obtain a damping

15 material made of a porous member having an air permeability of
1 x 1/10* cc/cm?’/sec (hereinafter based on an atmospheric
pressure difference of 2.039 x 1/10° mmH,0). The damping
material thus obtained was then disposed between HDD housing
3 and substrate 8 to prepare a disc drive.

20 For the measurement of air permeability, a frazil (?7?)
type tester according to JIS L 1096 was used. The air
permeability was then measured at arbitrarily predetermined
pressures. An approximation equation was then derived from the
relationship between the predetermined pressures and the air

25 permeability. The air permeability was then calculated by the
approximation equation at an atmospheric pressure difference
of 2.039 x 1/10' mmH,0.

EXAMPLE 2-2
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25 frequency range of from1l to 3 kHz. 10. A danpi ng nmet hod accordi 9 A% 2007
claim9, wherein said porous nenber constituting the danping nateri al

exhi bits one 48 1 2 AUG 2002 of the followi ng conditions ( 1) a sound
absor bing coefficient of not less than 20 % at a frequency of 3 .15 kHz and
( 2 ) a danping factor a satisfying in a frequency range of from1 to 3 kHz
the relationship,a > 0.01 f ne er/mv@ere f is frequency. 5 11 . A danping
met hod accor di Rg3t9C AR YaSetRE TS AN RT 5RRS BARGEhetS i appbE at us | s

a disc dci r.ot sc .and.sai d_porou nber constituting the

! : \
Gam ng- fatemdens Mat %S Fhecaafging: fﬂsisr&gﬁf TR, W S ohge o
50% 10 i.on. _12. A i t i t im10 i

S0 1% T ey S TS B A S 1LY
fg:oul giorz)%uss,lt‘r essecg%&w?)rgnbifgt‘%o . Pdgf &Hgfégﬁgfég I%é)sg‘%(%}?\&—féa%e%nd 13.

A disc dﬁ&g%h%&s@m}naa;paﬁ%JGE@Rgfggﬁnle&eti@tﬂ Bodudt $G 'r?g%ﬁé;geéff%di ng

medi um a danping materi provi n an interior” and/ or periphery of

a housi ngrhauiRy At ¢ £8St afaSBACR PP IsRiKhdl $Co£an R NPUWH egh
wherein Said danping material conprises a conpressible 25 porous nenber
havi ng aampiregperti@abbbiehy obmpr O8idgXi (Lpk@'tst 6f2ax ddddyansl &pd se¢ based
on an at nospheric pressure difference of 2.039 x |/10 mrH20. 49
crosslinking agent incorporated in 100 parts of a copolymer of
95% by weight of butyl acrylate and 5% by weight of acrylic acid
10 in an amount of 0.05 g/cm’ based on the solid content, and then
heating the foamed product thus impregnated to a temperature
of 150°C for 30 minutes.
COMPARATIVE EXAMPLE 2-1
A porous member having an air permeability of 5.6 x 1/10?
15 cc/cm’/sec was prepared in the same manner as in Example 2-
1 except that the foamed product was passed through the nip
between the rolls which had been adjusted to half the thickness
of the foamed product. The porous member was then used as a
| damping material to prepare a disc drive.
20 COMPARATIVE EXAMPLE 2-2
A porous member having an air permeability of 4.3 x 1/10"
cc/cm’/sec was prepared in the same manner as in Example 2-
1 except that the foamed product was passed through the nip
between the rolls which had been adjusted to a quarter of the
25 thickness of the foamed product. The porous member was then
used as a damping material to prepare a disc drive.
COMPARATIVE EXAMPLE 2-3

A porous member having an air permeability of 8.6 x 1/10°
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1 2 AUG 2002 14. A disc drive conprising: a notor for rotating a §?U§ﬁ“ﬁ
data recording nedium and a danping nmaterial provided in an interi

and/or on a 5 periphery of a housing having at |east a space in which said
di sc can be nounted, wherein said danping material conprises a porous
nmenber having an absol ute inpedance val ue of not less than 800 kg/n2 ~ S in
a frequency rqz ge of from1l to 3 kHz. 10 15. A danping nmethod conprising a
step of: Cﬁ?éWi PRY Haéaﬁﬁﬁﬁérﬁﬁtéplﬁh9nﬁ§mﬁ e it et} OFXIRPHR 4~
perlpher% a vib atlon generatin wher ei n~sai d

mteri ol c&ﬁﬁﬁp§$§ atcanﬁra/ég%wrév 1535%8;16%%%@%89@‘6 i ERPh I

i 1 101 t 2 1/ 10
gf mosonetE Egéegbf?rafi??l 15 ooty ast g b b RreLe Se%**%”?f?ﬂv?ayer
BoCOr 3. 259—?% & WP YERN MsBaPREOU aURERAG maler 0o e OAPERSBPR 850 i ng

condi $ ;B a sound absorbing coeff|C|ent of not less than 20 o at a
frequency of 3. 15 kHz and ( 2 ) a danping factor cr satisfying in a

frequencgoh@@%AT¥Vﬁrﬁyﬂm%lkpji4kHt the relationship a ~ 0.01 f neper/m 25
where f is frequency, and said filmlayer has a thickness of from5 to 200

um and i s made pohoRRRsOMeRbRe! YRSt 8ir pekmebbyheng, opokdashdes pbyem de,
pol ystyrene and vinyl chloride polyner. 50 1 2 AUG 2002 17. A danping
nmet hod aceondasgréement diimits awheimpermeable) was prepared in the same
manner as in Example 2-2 except that the amount of the
10 impregnating agent with which the foamed product is impregnated
was 2.0 g/cm{ The porous member was then used as a damping
material to prepare a disc drive.
EVALUATION TEST 2
Sound absorbing coefficient
15 The damping materials (porous members) obtained in
Examples 2-1 and 2-2 and Comparative Examples 2-1 to 2-4 were
each measured for sound absorbing coefficient (damping
capacity) by means of a perpendicularly incident sound
absorbing coefficient meter according to JIS A 1405.
20 Repulsion force
The damping materials obtained in Examples 2-1 and 2~
2 and Comparative Examples 2-1 to 2-4 were each compressed at
a rate of 100 mm/min to a thickness of 50%, kept for 10 seconds,
and then measured for repulsion force.
25 Sound reduction
As shown in Fig. 2, the disc drives 42 obtained in these

examples and comparative examples were each placed on a table

41 installed in an anechoic room. The disc drive 42 was then
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said vibration-generating apparatus is a disc drive for rotating (a)1 fli ms @,/nd
said danping material is nmade of a porous nenber having a repul sioh Ay YL
of from10 to 200 gf/cm- at 5 50% conpression. 18. A danpi ng net hod
according to claim 16, wherein said vibration-generating apparatus is a
disc drive for rotating a disc and said danping material is nmade of a
porous 10 nenber having a repulsion stress of from10 to 200 gf/cm- at 50%
conpressi grivef. pd HadpifEnFEEBQAAcE0IPL i SIHYW soFiER RIS dvalidHed v sdanpi ng
material one of in an interior or 15 on a periphery of a

vi brati onmgapatratli by appisBdpisondhEs eiisaiadl danpi dgsvareei ed) aofroicses a
porous nenber having an absol ute i npedance val ue of not |ess than 800 kg/ nR
~ S in a fmmeapeveythaddescofirivem, amd3tken, amaldy zed iblymal aryely per 23 .sai d
porous nenber. 20. A danping nethod according to claim 19, wherein said

por ous neiWbth hhe sawndflenel fdeveolbpgd chnek t o damping oaitcemissoEsi ng
coefficient of not less than 20 a at a frequency of 3 .15 kHz and ( 2 ) a
danpi iy f actAnRERH44f-Pi HY) | Fhe Fedugiehey ofone hggator chagmckargs3ieHz t he
relationships ~.0.01 f neper/mwhere f is frequency, and said filmlayer
has a thi EKRE&SLoVaLPENESt $heP0 eFAMARES's nade of one of a pol yester,

pol yet hyl ene, p anm de, 51 12 A Ol. _pqlyim de, polystyrene and vi nyl
chl ori de poIyne?LZZI?sﬂlaﬁnﬁfﬁgsﬁgt#gé%gc Brgﬁﬁgetg'grain119, wherein said
vi bration-generating apparatus is &;$c,dnive for 5 rotating a disc and
said damping material is nmade of a porous nenber having a_repul sion stress
of from LlBxtmp280Ngf./ chRrat 50% conpr €ssingn. 22. | Replahpiow | $ewndd acclor di ng
to claim20, wherein [Ifesaeabyvl btat absogerierat i Ngfeppar at us riedluatdiosc| drive
for rotating a disc anglf sgbgodlanpi NgorEtfaicdiaint | (@ELci) a|pamBous nenber
havi ng a|repul sion strgsgpref from10 to 200 gf/cppR at 50~ c¢onpression. 15
23. A dipc drive conpriééjgﬁﬁﬁgéquw for rotating a disc as a data

o por | P B et cpacelr g ch bard2b dide can
be nmount b§Xample 2- 0 X°1/¥0 3 4 .

"Comparative [ 5.6 x 1/107 35 38 6.4
Example 2-1

Comparative | 4.3 x 1/10% 35 250 8.2%1
Example 2-2

Comparative [ 8.6 x 1/10? 35 52 5.0
Example 2-3

Comparative | Close to 28 280 Unable to
Example 2-4 |measurement mount*2

Limit

*1: The substrate was deformed due to great compressive
' 10 repulsion force.
*2: Unable to mount due to great compressive repulsion
force
EXAMPLE 2-3
A closed-cell foamed product with a foaming factor of 6
15 having an ADCA-based organic foaming agent content of 10 parts
was prepared in the same manner as in Example 2-1. The foamed
product thus prepared was passed through the nip between rolls

which is one third of the thickness of the foamed product, and
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wherein said danping material conprises a conpressible porous nenber having
an air perneability of from1 x |/101 to 2 x 1/10' cc/cn®/sec based pAUGHIT
at nospheric pressure difference of 2.039 x 1/10° nmH, O and a filmlayer
formed on said porous 25 menber. 24. A disc drive conprising: a notor for
rotating a disc as a data recording nedi um 52 ~ 2 auG 2002 and a danpi ng
material provided in an interior and/or on a periphery of a housing having
at |east @nhsRageibBAWBbLCA ERiEKALSS SAM hign INMRG P MR fRidbedanpi ng
mat erial conprises a porous nmenber having an absol ute i npedance val ue of
not |ess Ehamn VYROCKYH Mampind haderiagueasythangshodine®m IrHed dAmlihg and a
filmlayer fornmed on said porous nenber. 53 . A A3hl.A9. F. A(F. AL. Al . Al ;

| . A A A, mAkefdaAnwASHEAENAYEEdABoARYepbre a disc drive.

, . AQu. A9f . Al N. AL(F. AA. AYA. Al 3. Al 5. AYl . AhY. A. A9( 3. A" hY9. Asu% A9a. A9. AFn. AFnl
. A N. AFU. AYNA. aTh¢e{damp img\mageriadet i § Xt amnesUwAsAvhar exRanxizrxd for

FM vql gb] XS] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] c*a] c”*a] c”a
] cra] & a] abaPénferaheraFEesletaFcinPedpRaEcYalngVvEZr) MG a fajeguency

/| wrmhc”Yca] ] ca] ca] cal cg(% cal caarca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca] ca] ca
] ca] ca] cafeRPeHTcAFeR| bd] €Pa) CriBERY BEPPEIAhACTH YT &PAPFE&Fca] ca] ¢
a)J ca] ca] ca] ca] ca] ca]calca]ca]ca]ca]calca]ca]ca]ca]calcal caica});:a] calcalcalc
a]ca]ca]caSPEEFAE-l@§§ﬁ9ﬂéﬁ meter. e results were 3.5 1 kg/m

TPt H#?SPr W&RF | ((}xsnid_Zca]]]ca]ca] ca] ca] ca] ca] ca] ca] calca]ca)calcalc
a]J ca] ca] calJca] ca]l ca] ca] ca]ca]ca] ca]ca]calca]calcalcalcalcal (((9))))7*x**1+
+++, A Z,, gxafiptEP2=2*.1... ///Y//}xsnid_Zca]]]ca]ca]c

a]J ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] caliap] ca] ca] ca!didd AOKOECRNDLLEPEF2A3] B3323s 4R4 W7 85 in Example

| wmhc”Yca] ] ca] calc

a) ca] ca] ca} saéxeé¢pt]ided & cipsedeakdd] fadnallcptaddch |t oad @ajfoalndagcal cal ¢
aJ ca] ca] c™a] ca] ca!;

. <===?<?720 @N@EARPDFEE SHE t a 1 el isingp R NNRPG s 9ifhe ‘DR astg ¢ grgapd.cal] ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] c&ag cal callca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Ca]Ca]Ca]éﬁ?PPQFEEEﬁEEh@RﬁIﬁ%MWO the ADCA-based organic foaming agent

XI XXXX#Y Z'Z Z]1 [ T\ A :

a] ca] ca] caf* aﬁ%%% 85‘}"%51] %%%%%‘\fl\%arq}guaﬁ §§%g%%é?‘%%%%%]aslfge]%]cg?%éﬂ’gg]tcréﬁ Cafca) calc
RERRES Vi £ o I

) chpERpRlTP A e b e prseaen g ot s gl Ll

1 ca] ca] capbbhhkt MERAPENEASE] SHeHUEYAY TWHM RK XX ¥ >YiEY DXl EoZ68k6ali®akca] ca] ¢

a] ca] ca] ca] ca] caI cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] calca]ca]ca]c

a] ca] ca] cakmphhy\wbzaZxrr eompzi slihh| MNplolréus} Resber-tHy{My) gb]o€a), foa).ca] cal c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]calca]calca
] ca] ca] caEBAMBAE, 2?p6r)i xa”D{} xsni d_Zca]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! EA8>K<1<v
dn$U=</ } xsni d_ZééE]JﬁC‘c 8F éMPCHA T RFERPESFCH] CAFcRTRE )] e8] euFdaf®aFca] cal ¢
o] calcel cgl gal.cal cal oal.sel salsalaakenl caleal \SRIGLR) ALyt yealigeyeal ] ca
ajcalcalc . &a
R e R e et A EE e AR R 3 F B
z;]gga/% iglnfg%gg]éfﬂ ﬁg‘fﬁ%ﬁ%ﬁiﬁg?ﬁgi cai ca?%]g] ca] cgﬁég?gg]e?gfgg] cal ca]
ca] ca] ca] gakcal cadgalsal ealerheakcat cahgaty Mt SWHIGamping material

comprising a porous member having zZc of 1,100.

25 EVALUATION TEST 3
Damping factor «

The porous members (damping materials) obtained in

Examples 2-3 to 2-5 were each examined for damping factor in
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TP| wmhc”Yca] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ]CA&@ @g] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca! PY+g*:t/|: =T }xsni c’\Xcaf? “caj c”
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca]
cal ca]ca]calca]ca! "} F?} H;

{-]|wnmhc”~Yca]]]ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #N

BHN[ E<]| %}WEBB@GXQQ%] ksabeabgakeahcal akeabcal kakcalcakbaakcalcal ¢abcal cal ca
] caU] ca] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca! | ?9T Lzupkfa\Wa]ca]ca]ca]c
a] ca] ca] cajeabpnbaal pab@alsgah_@ahsah@ahﬁlgbaah@é] mekeal cal] ca] caU] cal] ca] ca] ¢
a] ca] ca] cHa] ca] ca! LO-PS! . Bo$2i [ _| wmhc”Xca] ] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] Rapudftahclpeagcal ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! _hi }[
] dhj ort 6UE| b

~yt oj e [ Vmhc” XcThadealpdajocnd tal tal s sfdaiowd i Expowles] 203 ¢a) 24 wafe aU] c

a] cal] ca U] c*al] ca] cal) ca] ca] c*a] ca] c*a] ca] c*a] ca

* 060V 61 XeFOB oA ITBd cBPE ar&d#]ied] capEaf cdicaflk] €afea]®anrel capcal cal ¢
a] ca] ca] ca] ca] ca] ca%ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! @{3CwODM +b-ei, n/ }xsnid_
Zc] ca] ca] BaMEaPRafcaPe¥feal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

I/ <st4:F. A
iﬂ ca] %2%5%%@%%%%@%@1’52”3_@] (S:a] caG]{ cal cg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] cal ca] ca] ca] calc ] ]l:ca C al cal &&&&&' ' ( AC(((((
(((-)j))))<*s Vf%aﬁfﬂ xsscﬁlhgi%%?c%}?%ga?%% clgﬂ %%?}élé?]ég]ajc%t?]é%] %Eé?cwa rcea]eég cajcalc
alcalcalc 1 4] Y :
9109%<& () -éiigl%log/%a( @fﬁ/ﬁn‘%@/ﬁlﬂﬁ?’% . -&%@i&f’?)%&%ﬁg@ﬂn%o% %@2218 pgd
9$10%0& (Apdd8¥<& () - MBMBLO¥%<& () - Yy10%& ()- @ 10%& ()- " !109%& ()-
FAE/ 109%<& ()--!109%& ()-+!10%& () -
*T310%& () - $109K&’ ceslilifYmRe( el JidBh 1Dx<t&le 2-2. The damping
10%<<& ()-8 109%& ()-7'10%& ()-5'10%& ()-93t $109%& () -
YIMLO%&' E3cRonrIgH foxeh &M 1109k {gkble was measured at 1.0 kHz or 3.0
109%&' ()-L '10%& ()-1M10% ()-'1Y10%& ()- 10<< 10<<ZP _

kHz. The damping factor in the intermediate frequency is the

intermediate between that at 1.0 kHz and that at 3.0 kHz.

15 Table 2-2
Example No. | Zc & (neper/m) Repulsion Sound
(kg/m 1 kHz 3 kHz force reduction
2 .5) (gf/cm?) (dB)
Example 2-3 (3,500 35 84 46 5.7
Example 2-4 11,700 26 58 25 3.0
Example 2-5]1,100 23 37 60 2.3

EXAMPLES 3~-1, 3-2
100 parts (hereinafter by weight) of EPDM having an
ethylene content of 60 mol-%, a propylene content of 10 mol-%,
a polyene content of 30 mol-% and a Mooney viscosity ML,,, (100°C)
20 of 65, 200 parts of heavy calcium carbonate, 50 parts of a
paraffin oil, 15 parts of an ADCA-based organic foaming agent
and 2.5 parts of sulfur were kneaded by means of a kneader. The
mixture thus kneaded was developed over a release liner to a

thickness of 10 mm, and then heated to a temperature of 160°C
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H A ?H G
10<<9! 109& ()-" ! 109%& () - ! Fy#100%0U& () - s! Fy#10%JU& () - s9 10%& () - M LT 2()-G
dEH 10<<3s*#10%&' ()- (M 10%& () - &9! 10%&' () -

$10%& () -, #y10%&' ()-FL! #10%&' ()- )eghi dE:/ 10

10@s109%& ()-L9 1 109& ()-17 1 109%& ()-

5100&' ()-3310%&' ()-@ ! 10%&' ()-ijw IxY:/ 10 10%& ()-,Z10%& ()- 109%& ()-

LLI10% (For Y34 HUGatds 'Fo/id¥k () -wdOipskméd khd IRUE iz % bbt&FA0%R () -
FL! 10%&' ()- yL!109&' ()- L!109% ()-AOdE:/ 10 &L!10%&' ()-

$109& () - #10%8& B H1 BURmEN- pFdd ISR al)lingOh H¥4k (ng BacaBr/ oA® . 1LIrAGYR () -
/91109%& ()- .L'109% ()-1 ,,109%& ()-L* 109%& ()-!9( %0%& ()-QYNC 10 10 10
10y<s10Y&f¢ame® PHHIER €hus Yot dii (whs yohds 4DURropngdvibed ip betwp@XNC

10! ##109&' () - | #109%&' ()-!1#109%& ()-!1#109& ()-!|#10%& ()-' FY10%& ()- 89;
<=>K} r g\ =rq01s vio%d {(§-one third of the thickness of the foamed product,

5 and then sliced to a thickness of 2 mm to obtain a porous member
having an air permeabilityof 1.0x 1/10‘cc/cm’/sec (hereinafter
based on an atmospheric pressure difference of 2.039 x 1/10°
mmH,0). A PET film having a thickness of 38 uym was then bonded
to one surface of the porous member with an adhesive layer

10 provided interposed therebetween to obtain a damping material.

Subsequently, the damping material 24 thus obtained was

disposed between HDD housing 3 and substrate 8 to prepare a disc

drive. The damping material 24 was disposed in such an

arrangement that the film layer is on the substrate side in

15 Example 3-1 and on the housing side in Example 3-2. For the

measurement of air permeability, a frazil type tester according

to JIS L 1096 was used. The air permeability was then measured

at arbitrarily predetermined pressures. An approximation

equation was then derived from the relationship between the

20 predetermined pressures and the air permeability. The air

permeability was then calculated by the approximation equation

at an atmospheric pressure difference of 2.039 x 1/10°mmH,O0.
EXAMPLE 3-3

A damping material was obtained in the same manner as in

25 Example 3-1 except that the PET film was provided on both

surfaces of the porous member. The damping material thus

obtained was then used to prepare a disc drive.

EXAMPLE 3-4
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&10&' ()-! #10%<& ()-! ~#109R28& ()-| #10%& ()-!1k | #100&' ()-!t | #10% (
i zodY: 10&Y109%& () - 10 10 10< 109 ()-'L( %A0%t & ()-!L(
0A0%& ()-! KuL( 9%A0%& ()-"P"" ##2$$"<dY: 10!+ S#10%w& ()-s! | S#10%
& ()-s! @10%& ()-M 10%& ()-9 ! 10%& ()-Y FLO%& ()-$r W&F |' ' z[ 9dY:

10I ~l 1#109&’ () - SY [ 109&'. % Ix] L*#109& ( %@r@) I 10%& ( -S| #10%6*& () - @1 #10%

& ()- @ (((((((F9192erdiereRRPEFPauE0 e SpReJo f@r agoipFxample
igr Eﬁﬂsigoﬁ é)e%(lcégég/gh(a)t 85160% )%Jrqé(lng materlal there was used one
109&' () - 10%& | 109&,
$10%&'(%) %9%BB /g‘f)mﬂl ﬁl@%" henpsE; ’23“}““1@% b I%‘%Ei’fo%}%lde}f@ of 1.0

109 (5 TRRMES(FT{ 525 12BBARET) B MU L)X &R % 088 Cther-based

/////@YN%}Q{héﬂe foamed product (commercial product) having a specific
gravity of 0.03 and an apparent thickness of 2 mm with an
impregnating agent comprising 10 parts of an isocyanate-based
crosslinking agent incorporated in 100 parts of a copolymer of
95% by weight of butyl acrylate and 5% by weight of acrylic acid

10 in an amount of 0.05 g/cm’ based on the solid content, and then
heating the foamed product thus impregnated to a temperature
of 150°C for 30 minutes.

REFERENCE EXAMPLE 3 -1
The porous member obtained in Example 3-1 was then used
15 as a damping material to prepare a disc drive.
REFERENCE EXAMPLE 3 -2
The porous member obtained in Example 3-4 was then used
as a damping material to prepare a disc drive.
COMPARATIVE EXAMPLE 3-3

20 A porous member having an air permeability of 5.6 x 1/10?
cc/cm’/sec was prepared in the same manner as in Example 3-
1 except that the foamed product was passed through the nip
between the rolls which had been adjusted to half the thickness
of the foamed product. The porous member was then used as a

25 damping material to prepare a disc drive.

COMPARATIVE EXAMPLE 3-4
A porous member having an air permeability of 4.3 x 1/10"

cc/cm’/sec was prepared in the same manner as in Example 3~
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10! 'Y 310%&' ()-10% () -
109%& ()-9 '10%& ()-Fs! 109 ()-& Z109&' ()-/OKO[ O0O00dEYNC 10! Y
109%& () - 109" ()-#109& ()-Ff10%& ()-Y f109% ()-Y s109%& ()-0f1111<2A3aBYNC
10!, ,s110%& ()-t9*#109%& ()- (M10%& ()-Y
&10%&' ()-9! &10%& ()-!d ! 10%& ()-A3| 333-4/4041424dYNC 10! 10 10 _
10s<’ 10%&1 ( pX&ePL10%RL( the7doroeg Eroduct was passed through the nip
f510%&' ()-3s!109%& ()-242465wW5v677}[ <YNC )
10! #109&' PRLwepp10b@ Yolks Mipdgh Had beerosg justadspleogupytemyiovke () - 789
::::::zodY:.10!',Y10%&fg)- 10 10 10f; 109& ()-!e,, #109%$& ()- 'H, , #10%&' () -
|, ##109& thickness-—gEq¥he)foapedoprogyct: 100ge (jerous member was then
used as a damping material to prepare a disc drive.
5 COMPARATIVE EXAMPLE 3-5
A porous member having an air permeability of 8.6 x 1/10°?
cc/cm’/sec was prepared in the same manner as in Example 3-
4 except that the amount of the impregnating agent with which
the foamed product is impregnated was 0.008 g/cnﬁ. The porous
10 member was then used as a damping material to prepare a disc
drive.
COMPARATIVE EXAMPLE 3-6
A porous member the air permeability of which is close
to measurement limit (air impermeable) was prepared in the same
15 manner as 1in Example 3-4 except that the amount of the
impregnating agent with which the foamed product is impregnated
was 2.0 g/cm3. The porous member was then used as a damping
material to prepare a disc drive.
EVALUATION TEST 4
20 Sound absorbing coefficient
The damping materials (porous members) obtained in
Examples 3-1 to 3-4 and Comparative Examples 3-1 to 3-6 were
each measured for sound absorbing coefficient (damping
capacity) by means of a perpendicularly incident sound
25 absorbing coefficient meter according to JIS A 1405.
Repulsion force

The damping materials obtained in Examples 3-1 to 3-4 and

Comparative Examples 3-1 to 3-6 were each compressed at a rate
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910%& ()-S109%& ()-Y 910%& ()- YALO%& ()-===?<???0?dEdY: 12 AUG 2007
101" . : 1 10%& ()-13109%& ()-F ,, 10%& ()- !109%& ()-sl s*

109 ()-L! 109 () - o? @@aaaaaexnbC 10! (Z10%& ()- 10 10 10,y;

109%. ()-17M 10%& () -y5: ! 109 ()-/ M 10%& () - @G\ABBCADzX6nbC 10! | YA#10%

& ()-21[1 Y#10% / & ()-2] Y#1098 & () - 2!

| YH109% / & () - 2! W Y#10%88& () - 2! | Y#10% * & () - 2dD! EFoFFFFFFwXI\/B? 10! 10 10

10@; OF 100 mm/min to a thickness of 50% r 10 seconds,
10%' ()-'H Y#lO@BB&J?) 2'n|Y#10@6/&f() 2'IY’#100 *&f() 2'IY#10%&'() 2FFG8H(I

| " I}[ <MB7+A8h ABEsY2OY&sb)- F¥phd¥&on) fok¥&10%& () -
F@109% ()-z! FQ#10968S& ()-z&Y109& ()-' JAKKLLhMKM MeX9. 7 10, ;

109%& () -! &AM 19&BuEribh, , #109%& ()- !, , #109%& ()- & #109%& ()- !& #10%& () -
| MivhM M NNOPgE7 10, y! y#109%&' ()- !y#10%& () -
3@10%&' () -y! 3G EMGW& (I ¥IBLOYE the disc drives 42 obtained in these
5 examples and comparative examples were each placed on a table
41 installed in an anechoic room. The disc drive 42 was then
driven by a driving source 44. The sound thus developed was
measured by a microphone 43 disposed at a distance (d) of 300
mm above the disc drive 42, and then analyzed by a analyzer 45.
10 With the sound level developed free from damping material as
a standard (44.6 dB), the reduction of noise at A characteristic
overall value was then examined.
Handleability
During the foregoing installing operation, the damping
15 material was examined for handleability.

The results are set forth in Table 3-1 below.
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109&' () - SH109&' ()-3"!10%& ()- & Z10%&' () -cVcccMiddaBSH= !

10" M 109&' () - YAL09&' ()-m Y#10%=& ()-m ! 109 ()-'!109%& ()- Y#L0%&' () -
de@veeel fdESH= ! 10-M 109%&' ()-,,!10%& ()- YO*#109%& ()-3

| (109&' ()-& 109 ()-$:!10%& ()-1fff(gdgggggdE:/ 10 10S;

109&' ()-9M 10%&' ()-37 '109%& ()-f5:!110%& ()-Y3#10%' ()-1M 109%& ()-ggggphhijs
Q/ ! VAIOBEA P EBYH#10Y&3 (- S3SHL0YR' () - S! C3SHL0% X&' () -S

3SH10% | & () - SW10%&' ()- 10jj kl mmme[PE: !V 10 10 10, S;

1098 () - ! X" #1098 Loslod #LAMRE 6 Ambd HLOUR ) h & OAE ah) ALDATBACOPLEYREI ! V! &&

%0% " & ()-0! A&& %409 ()-0! && %40% " & ()-0! V&& %40% " & ()-O0Fm
109 & () - fy A 0fG & dentp Gosss®s 6oy parfsfaAB0d& dgminkP Fat@orl®t .6 was
10% & ()-!s&&
obtained in the same manner as in Example 3-1. The foamed
5 product thus obtained was passed through the nip between rolls
which is one third of the thickness of the foamed product, and
then sliced to a thickness of 2 mm to obtain a porous member.
A PET film having a thickness of 38 ym was then bonded to one
surface of the porous member with an adhesive layer provided

10 interposed therebetween to obtain a damping material from which
a disc drive was then prepared. The damping material was
disposed in such an arrangement that the film layer is at the
substrate side in Example 3-5 and at the housing side in Example
3-6.

15 The porous member thus obtained was then examined for
absolute characteristic impedance value (Zc) in a frequency
range of from 1.0 to 3.0 kHz by means of a two-microphone process
acoustic impedance meter. The results were 3.5 x 10° kg/m’
*S.

20 EXAMPLE 3-7

A damping material was obtained in the same manner as in
Example 3-5 except that the PET film was provided on both
surfaces of the porous member. The damping material thus
obtained was then used to prepare a disc drive.

25 EXAMPLE 3-8

A damping material was obtained in the same manner as in

Example 3-5 except that as the porous member there was used one

having Zcof 1.7 x 10° kg/m’ S obtained by preparing a closed-cell
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10%! () - 9M 10% ()~ F7M 10%&@) f5° 110%&'() 2zzs{{{| dEMDC ' V1 * 1 109%& ()-Y
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1V 9I#100/&'% Ilo%&'% llO%&' é) &#10%&'8 FM 109/ (12. (1 10%: ()1 2-5~~~d
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IVINT {100 ISS a%zﬁ%ﬁ%%m S 5RT TPirTod £ st -1 -

L AR e ) @5% B et 8 rccsng e
material to a thickness of 2 mm. A disc drive was then prepared
from the damping material.

EXAMPLE 3-9
A damping material was obtained in the same manner as in
10 Example 3-5 except that as the porous member there was used one
having Zc -of 1,100 kg/m* +S obtained by preparing a
polyester-based urethane foamed product having a specific
gravity of 0.055 and an average cell diameter of 0.37 mm, and
then slicing the foamed product to a thickness of 2 mm. A disc
15 drive was then prepared from the damping material.
REFERENCE EXAMPLE3 -7
The porous member obtained in Example 3-5 was then used
as a damping material to prepare a disc drive.
REFERENCE EXAMPLE3 -8
20 The porous member obtained in Example 3-8 was then used
as a damping material to prepare a disc drive.
REFERENCE EXAMPLE 3 -9
The porous member obtained in Example 3-9 was then used
as a damping material to prepare a disc drive.
25 EVALUATION TEST 5
Damping factor «
The porous members (damping materials) obtained in

Examples 3-5 to 3-9 (Comparative Examples 3-7 to 3-9) were each
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10%&' ()-! ROF %4.09%&' ()-26r)idE~_ @!!t9F '110%& ()- @ 10%& ()-F
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LTt OFY(M 109%& ()-$ 1 109%& ()-":1109%& ()-!#10%& ()- ! 10%& ()- | #10%& () - DdE~

_@
It 9FS510&’&afn)Lnba3ﬂ>9‘V&aﬁ\ ?’@Q&@of)nﬁ'\é 1§£’/§%\£énc > (f |f%dﬁulq%% ()-D{b
@! !t 9F! F#109%7& () - 'FYlO/e&' )- 10 10 10, S; 10%& 1109 () -

3710%&' () tEABUIb @12 | b#lAPéan (d£3a two- mlcrophone process acoustic
YL$10%& ()-S'L$10% | & ()-S'L$10%\ & ()-S! F#10%&' () -! yF#10% - & () - A8;
<=>K<{\ = imgédaﬁ&&&méter Z10%&' ()- 10 10 10f;
109 ()-! F7M 10%&' ()-!sl,#10%J& ()-3 <1<vaB{\: Y LN10%& () - #10%m&' () -
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5 The damping materials obtained in Examples 3-5 to 3-9 and
Comparative Examples 3-7 to 3-9 were each examined for repulsion
force in the same manner as mentioned above.
Sound reduction
The disc drives obtained in Examples 3-5 to 3-9 and
10 Comparative Examples 3-7 to 3-9 were each examined for noise
reduction in the same manner as mentioned above.
Handleability
During the foregoing installing operation, the damping
material was examined for handleability.
15 The results are set forth in Table 3-2 below. The damping
factor set forth in the table was measured at 1.0 kHz or 3.0

kHz. The damping factor in the intermediate fregquency is the

intermediate between that at 1.0 kHz and that at 3.0 kHz.
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5 from the scope of the invention as set forth in the appended

claims.
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4. A damping material according to claim 2, wherein
said damping material exhibits a repulsion stress of from 10
to 200 gf/cm® at 50% compression.
20 5. A damping method comprising a step of:

providing a damping material one of in an interior or

on a periphery of a vibration-generating apparatus, wherein
said damping material comprises a compressible porous member,

and has an air permeability of from 1 x 1/10' to 2 x 1/10?

25 cc/cm’/sec based on an atmospheric pressure difference of 2.039

x 1/10" mmH,0.

6. A damping method according to claim 5, wherein said
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a damping material provided in an interior and/or on a
periphery of a housing having at least a space in which said
disc can be mounted,

wherein said damping material comprises a porous member
having an absolute impedance value of not less than 800 kg/m*-S

in a frequency range of from 1 to 3 kHz.

15. A damping method comprising a step of:

providing a damping material one of in an interior or
on a periphery of a vibration-generating apparatus,

wherein-said damping material comprises a compressible
porous member having an air permeability of from 1 x 1/10% to
2 x1/10° cc/cm’/sec based on an atmospheric pressure difference
of 2.039 x 1/10* mmH,0, and a film layer formed on said

compressible porous member.

16. A damping method according to claim 15, wherein
said porous member has one of the following conditions (1) a
sound absorbing coefficient of not less than 20% at a frequency
of 3.15 kHz and (2) a damping factor & satisfying in a frequency
range of from 1 to 3 kHz the relationshipa 2 0.0l f neper/m
where f is frequency,

and said film layer has a thickness of from 5 to 200 um
and is made of one of a polyester, polyethylene, polyamide,

polyimide, polystyrene and vinyl chloride polymer.
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20. A damping method according to claim 19, wherein

said porous member has one of the following conditions (1) a

sound absorbing coefficient of not less than 20% at a frequency

of 3.15 kKHz and (2) a damping factor & satisfying in a frequency

25 range of from 1 to 3 kHz the relationshipa 2 0.01 f neper/m
where f is frequency,

and said film layer has a thickness of from 5 to 200 um

and is made of one of a polyester, polyethylene, polyamide,
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21. A damping method according to claim 19, wherein

said vibration-generating apparatus is a disc drive for

5 rotating a disc and said damping material is made of a porous
member having a repulsion stress of from 10 to 200 gf/cm’ at

50% compression.

22. A damping method according to claim 20, wherein

10 said vibration-generating apparatus is a disc drive for
rotating a disc and said damping material is made of a porous
member having a repulsion stress of from 10 to 200 gf/cm® at

50% compression.

15 23. A disc drive comprising:
a motor for rotating a disc as a data recording medium;
and
a damping material provided in an interior and/or on a
periphery of a housing having at least a space in which said
20 disc can be mounted,
wherein said damping material comprises a compressible
porous member having an air permeability of from 1 x 1/10'° to
2 x1/10* cc/cm’/sec based on an atmospheric pressure difference
of 2.039 x 1/10°mmH,0 and a film layer formed on said porous

25 membexr.

24. A disc drive comprising:

a motor for rotating a disc as a data recording medium;
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and

a damping material provided in an interior and/or on a
periphery of a housing having at least a space in which said
disc can be mounted,

wherein said damping material comprises a porous member
having an absolute impedance value of not less than 800 kg/m’-S
in a frequency range of from 1 to 3 kHz, and a £ilm layer formed

on said porous member.
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