;e3eL: ] 6Tr{P HEAT- RESI STANT CUSH ON MATERI AL FOR FORM NG PRESS Summary of
the Invention This invention relates to a heat-resistant cushioﬁoﬁﬁtgw32ﬂ

for use in formng a flat, plate wmm\mmﬂmmmy roma resin-containing
prepreg. Exanples of such sheetsm a synthetic resin as a
principal conponent, include the papesnfased phenolic resin | am nates and
gl ass/ epoxy |l am nates used as printed circuit boards, and decorative

| am nat ed sheets of nelanm ne resin, phenolic resin, etc., used as building
materials. 10 Generally in the fabrication of paper-based phenolic resin

| am nat es and HEAB-HAEJISEANTarGUEI N MATERIAT RORCIFORMINGOEREES a
heat -resi stant cushion material is used. The cushion materi al has several

i mpor t anSulmactyi eifs thiendhweéntdonhe uni form transfer of heat and pressure to
the 15 entire, surface of .the prepreg, and.the avoi.dan f verse effects
due to protrugﬁﬁﬁs}%Sgggéggsfg&ggggn%Pi3h§e %d%Fﬁﬁégﬁégsgygggg ions in hot

pl at es amdtmriadr fplratwee usedorminke af fikitGaplateplakesshektt tflremoper ati on
" of a hot U ESS, v\/q:erllL a pr%‘%r%%eis heated th% Vi SC S'sh ef its resin 20
decr eased oV ITA 1A e RES i&Uid.xﬂ$§%§ﬁt r SUEt | é %Poceeds gradual | y.
A netsal mgirldrzipiptae synthleaded desin aentagirindipad sotbatentf, t he prepreg
sheet, and cushi.on material | andwi.ched hetween the hot plate and the
mirror pIRGLUES (HAR HRBRE HAT 5 SRR G GRS e A0 DR ATe A 25
t ransf er rich 98 dpoxy W dnd ddte enisdde sifrice e direuitepoagds)eand I n the
prior art, the cushion materjal_ typically consisted.of plural,. stacked,
P heet s oAt i e e S S TR SRS e ST PRI ng on
form ng Iesiandidions.usete qailgui e reisdr il svas weakened by damage due
to t and pressure.. Int C of severe conditions he cushi on could
bo USEd onl y” GTRRE LS Tcoh ety dah | DA AR e SO -iF 3ah SRR TS r o
paper 1 *00000 2Faminate OB s/5dpany Medinatle s ddrowrihteath operati on
of the hot, press._ Mdyreover, it was necessary .to count the kraft per
sheet's { ¢ ETGHtE RIERST e MARK TReP TRMART OFS AR M NRR: B eerS9% mat ch
t he formiTth C@Jm'idm][matérmpaﬁt@témﬂwﬁ ir@émdfﬁaﬂmtﬁnﬁdmrﬁ,s there was no
way to place the kraft paper sheets jn t ress automatically. reover,
'Y was. hebRekiting o THE oD S ALt (ok AT hrand RIS (TSt ore |
in are ai regONel t $ ORLLCSLOF aiee SPEGSrd®, axed delidearsibirsee a3 f esdSevie
atnDspherlffgg stgﬁg. Thus, storage and 10 nnlg%g{e control required

T t

subst ant | & FARFOL R AET 7 pF B BFF HIRGERF ¥t paper

sheet s astkisShhe8s Medeldedonesin Nedt pepLtepaind chesrdensiestéo separate from
t he edges, of the_sheets _and occasi onal caused adverse Eff ctg on product
tag%% r

quality. 18 FRf fRRTTERELAR RIATEES abotR, TRAPREEE bHO% & , . various
new cushipnesa; ewheh sa havepbegnigeNebvped. tibesestesi tptef i ats rasibe used

r epeat edl for up to several hundred eration de di ng_upon the
for et CORGFERERE. STnERREw ERRFORS Amt Eaiafs | RAPLRE CESh | GHELRL er i al s 20
gorrpri si ngrogbbes gsaaufal}]yci PRI m:éﬁﬂbomﬁfﬂtgrapﬂate!ﬁhé oplagéearints Iobt ai Sed

y integrati ayers of heat-resistant fibers such as aronatic, polyam de
7 ber's or CORBAEFRULEG AcsHF Eantnohs e RREBECTUSHRBH: nand: RaFushARE of
rubber ormhfbegaat ed sBnlRYERedObebRabnr eBbShatt plaber sndavBegpnerak! y
proven durabl e under regeated yse at hlgh tenperaturgsﬁind pressures.

f r

However, Bs2her&SuffabshepiedPedREEFSHTENGTAPgR BelP Ate RL{uirenents in
vari 9gs eteshkfeakedpphi 86ensyusedthe bheibemsur@ndeasrathesgkbpebgt he

rapid sheet.

In the prior art, the cushion material typically
consisted of plural, stacked, sheets of kraft paper, the
number of sheets in the stack depending on forming
30 conditions. The pulp in the cushion was weakened by damage

due to heat and pressure. In the case of severe

conditions, the cushion could be used only once.,

Consequently, it was necessary to replace the kraft paper
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30 proliferation, and reduction in size, of personal conputers and ot her

el ectroni.c equi pnent, increasingly severe requirenents have been i myogeg 2002
t he physical properties of printed circuit boards. -2 ~/ pDEC~ Even t hough
progress has been nade in the devel opnent of inproved cushion materials, it
is an unwel cone reality that the cushioning effect of materials conprising
rubber as a principal conponent deteriorates rapidly under 5 repeated use
at high tenperatures and pressures. Thus, although such cushion materials

initially exhihit very favorahle cushioning characteristics he
det eri or at ic&‘?lh&iont H‘@it\r‘/ﬁr&ﬁ;j‘s ifﬁ’gllob’ll&geleﬁic %Pr"}lrﬁ&%o&bSSt S:ber }"QEE Bf€5foduci ng
a def ecti veldramiveat, e itheels. nbeleesaegetd Yount the kaagtopaperr sheersbased
cushion materi al s, prtl%%%é__' es that, were not prabl sgati c In the prior art

&

have becongSpERita FESiTesk T aS&d SPEELSr REnPEePERt R ity

and consi steiteh HeUEtirmdbeuicohdiitioneased il gpRrs tabni asr aanaect s bet ween
pi ns. ]5[5) Felt-1ike cushigns made by integrating | ayers_of heatresistant
y

"fibers AEEENS PiFrc RS FRERS MieSedCotRer 9 S31&EHs then&reditt PRPEE cushi ons

are durabl gheedey PR @ $%€ adit otiadl deQMREr aMyrRD VRN BRES@d es. However,
in the formation of a board, resin flowin the article 20 being forned

causes a pASRERSALY dQefeindaidy @ ilandte stegh &f faedti RrPethe a0 Fi%ni ng
effect decraases M tih Wse.aidnddritE taRRld S At a gy dsEfa%%Sl%'be av® ildheny epreg

is gradual |y degraded. Small scal e protrusions ‘and recesses are produced.

These snal B&aHse @ffadts dhiadmaspheria M5 Hgd -enfbivg i #toragsasnd are
now prigpl Rl & IRE USRI TGN Sl dia 1l QAuld GRRNYBEYICh as

requi rements associated with increase ers of I nterconnects between

pi ns. Wher AnHawr snmh;lterthh %heedﬂﬁer @t dapgrosheetselas | i ke

cushi on nmatg{dil s Gl JdLldidey f j W have
attenpted to address the above probl ?ﬁ%%]y%%ﬁ%%z]i%}g t?nguégﬁ:gn inthe form

of a conposiararataicina®e the Widaas af ahstsheetemiand ioasasdiong Mol ds was
sandwi ched sahsedladvérse S RAIRAD diddiiet FBMRly, Probl ens vere

encountered in that the application of pressure was insufficiently uniform

over the entire Eer fihe xpasans miahed amee,. bafead wf gnasBumerati ng at
the points @érﬂl@ﬁ§%é$'gcdléﬁﬁﬂ e W 0 A RARS tﬁéex{ R fa?fttecsecr 0SS

one anot her and produc an 1 rregul ar topography on the Circui oard when
t he cushi onemiRateriaks qgamdal Usedirersattetiwction tup thee gewegralg wi t hout

t he benefit 1 -I C Ak Ui 1 r f4d
characteri z%@%@e%noééﬁ?%ﬁ% '%%%c%’%é%ﬂf%ﬁogﬁ{%e& obj ec tsm(?}s't hi s

i nvention &fle thrw setsliammamt ofidprinveidpiatustyldns metdrimimt ed product,
the Prayl sl Qhnls £ sdDAIly SN YU B4 LondBHdA Mdna | SuAPRiA cat i on of
pressure, stability of tenperature rise 15 over a long period of tine, and
avoi dance dﬂa@@mé eletained e integrainmnteyens iaf qaktugsistant

glrjzglr ggi. Ng FPRLEFS Aludhals COMRat I ol J&ria& OPLBEEs it heife TESESIGART @i ni ng
needle punching.
These cushion materials made of rubber or integrated

25 layers of heat-resistant fibers have generally proven
durable under repeated use at high temperatures and
pressures. However, as a result of size reduction and high
performance requirements in various electrical appliances
used in the home, and as a result of the rapid

30 proliferation, and reduction in size, of personal computers
and other electronic equipment, increasingly severe
requirements have been imposed on the physical properties
of printed circuit boards.



In a heat-resistant cushion material for a form ng 20 press in accordance
wi th one.enbodi nent of the invention, the above objects are achieved ?&u
utilizing a core menber sandw ched between felt-1ike cushion natie§ DEF
wherein each of the felt-1ike cushion materials conprises plural conponents
i ntegrated by needl e-punching, and wherein the 25 core nenber is conposed
of an elastic material that includes dispersed voids. The di spersed voids
enabl e the cushioning material to nmaintain a cushioning effect at a
sufficient level over a long tinme, and with felt-1ike cushion materials

di sposed on bot HEESRIdhigh RrogHes iAo bRl Male dife td¥e CaHsORMARE ri se

can be contgpl |n?&&¥ec§‘(&&§h@ﬂtma‘¥ertﬂﬁ§”e':Q!"tlsOfari *’Eﬁw.m%o‘n{ee%'e%laipéy

cushi on. I n another enbodi nent, the core is formed on one surface of a

felt-1ike ciha drherstushianigs aﬁfrf@ftopf Anatejrlrale@omnnﬁSé@%tnu@qﬂ ur al

| ayers int ﬂ%qu n rgggp ﬁﬂnﬁﬁﬁﬂ’Of an elastic
menber hav%%r% spersxjicéty lvg(%gl{s an ?%‘%crel%t c ﬁ ich serves as a
form ng surlf%ié,%aﬁ‘-%dnm &t iigh &menaetslm%rﬁné mssm asThalsy

heat - r esi stanty, h{ﬁl,@%}tlg@/q}u 118\4 &hlbolfhﬁa&%{fy st ant

film is secured 1o t%e surface core on surface of
the felt-|ifavershlorcushioning aqtoanamtws@abs,ofthmeie:tﬁmorﬁ@mr@f of a

heat - r esi st t Nessy,

t enper at ur e&% %?KI%%{}?&S% F%’F ;ﬂéot ; or mr]%;l ar esf;rlﬂcgé(nt al ni \rll&gf repr eg,

voids in the defechiverhmimate sheetf oMore heedartly esirsthe czasdm@fn

mat er i C g for a
| ong tfl%ne Qﬂ%xcﬁ%e&nﬁéﬁﬁﬁ%ﬁﬁ%%%f% gglfég&ﬂ‘pgr%d%rgaeg g??lgémerg% ed sheet
of high quaprolyleratideimotiee Biiwe ate Have beémmeupﬁmbﬁem&ﬂrnlas das many

voi ds, and fé§uf§ gP *ﬁgpeggéﬁdiéﬁﬁf¥bﬁéh flqd$f%%%p gfer t he cushion

material is capa ofrectihg*non- un| erature across a
hot pl ate acon@20stemcgnbrongigt haadut doy hfnqmre@sag mmbersigf An el astic

about 200 D-BereRiFet baBgtaedh BEIE 2 the core member i thereby-
mai ntalded in a Belt-kike¢ecuskionsenade ibe imtrqa@rattimga Eﬁygmg@f eneatmnt er ed
ot LB BLRSESE pIDE! Sl S8 OSBRSS LA YO RN ot o L) con,
st age), absprbbhgmsrotThelﬁakt lekese@shldn$oanatd@nSblaammdérons in
L ckness cAphRRall ook uhah PLALESGEWPEs LEACKER ShEes et THEERY,
di spersed vindshenfohratbom of allbsardd, i ndepenfibow el tlse artitbsed,
Consecﬂéivebgfkgsfogﬁeg &QS&QEpéaéééﬁaﬁéﬁétngésé5to fcfm”§§:fhe
cushion material. The cushioning effect decreases with
use, and the application of pressure to the prepreg is
gradually degraded. Small scale protrusions and recesses
are produced. These small scale defects, which were not
25 problematic in the past, are now problematic because of
more strict quality requirements such as requirements '
associated with increased numbers of interconnects between
pins. Where these strict quality requirements are imposed,
felt-like cushion materials can have a relatively short
30 useful life.
We have attempted to address the above problems by
utilizing a cushion in the form of a composite structure in

which an elastic member including voids was sandwiched
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havi ng di spersed voids, (i.e. a porous thernoplastic elastoner), or of a
resin-treated article made by inpregnating heat-resistant woven fabric or
heat - resi stant non-woven fabric with a resin so that voids are ref gEo¢

The cushioning effect achieved by the use of a core nenber so forfed is
superior to that achieved wth a conventional rubber core having no voids.
Furthernore, when a resintreated, heat-resistant woven or non-woven fabric
is used as a core nenber, the cushioning effect is superior to that 10 of a
convention felt- Ilke cushlon and is ﬁtable and can nalntalnga for a

|l ong tine. ﬁ&e@QII?lﬁﬁlchaﬁﬁﬁﬁﬁrVUPEOP EMFoWEL e RRSOUREETRENBEr tRAE not

crushed i nthePagps ilcArTond off @FRSSUTR! Waed 1fgh fF diewtpiesniferml bekef or e,
ei t her |ndeg endent, or consecutive cells can be used. _15 However, at higher

pressures, epdidensuEdace Qfe theePEePEsI mdeet i KEXCESSLTS mat eri al s

obt ai ned by reeede l%‘é"tq.%g‘ rahtteQ:'l'@zt 'p%'anfs Rat tnfildbefcHea @t r1eang N the main
raw material is a fi such as a heat-resistant aromatic 20 pol'yam de

fiber, Smay thereassd Otfo T G0 TS BB, OTiRe 00T iU P rEEECed
exhi bits i gy QYe& QAU Hopdyrfaiy Ioh THACR e RS wenl tovehi bit

superior cushioning characteristi.cs under conditions of changing

t enper at ur @uaﬁ]i’d-oﬁr dadiprdabyamelpged ik digeah entasd ¥ifky thé adhered to
the core g{‘vﬁ%@d MY Derd GY %f”%mfcﬁrrxfd%n%!lsatﬂé‘g afheSpRRge- | i ke

rubber in an unvul cani zed state can be adhesion-tré&ated and vul cani zed
si mul t aneoSIRformid ¥ |oght QhﬁiHﬁQﬁﬁﬁtIhﬁtQQénﬁﬂiﬁﬁhi&dnhﬁ139ﬂ§aﬂdﬁﬁbr core

menber; d s SQﬂJF@&a\Qﬂézam zed, or the core nenber consists of a
resini npregnated woven or non-woven fabric containing voids, adhesion of
the felt-like cdsiing Y ajeats f ddvies oyt iorg are~|t119 DE C 2~~ can be

effected by, ARS8 HT W, 1@6\%% ; rt it PSIptal agix t.’é

heat - r esi st ant sheet corrpr| esI'st ant paper -I’eSI St ant
woven fabritdie @rovisian rce%@tmemqmrcu@mnrmreﬁ:feqmy mﬁmtw adhere

ont o sur acs Al d e Bl -4t he STiEN e Al 481 A Ral=d Sl ot

adhesi ve or, u5|ng ot pressing, t'aki ng a esi on
pr operky ofO‘Iehé &sHesty perldkat rfelsmes,t am’td shaiidanceiat ippduatabl e, and

consequent ldnf%re% e 10, p@ggl% or. e . %méiﬁlr{e) ke £ r@iﬁ rial

usi ng suctio y savl ng -resi stant sheets a so avoi d
exposur e ofmakmials uttat esomds tintd elirdcty eyontack |wisth ¢f fédigrs t herefrom

O her obje vantages of the invention 15 will be apparent
T RS o [ gon] unet on w

fromthe f escription when read in conjunction with the
dr awi ngs Bri ef Deskrhigai-oresistdet rushins mit@rial sfer sshfomting sect i onal

ebodiTent e Th i ia s drith [BE  llod IrAEE BEAUE Phidhared/
heat r esi st athe AakIVoohibeetrs adré nackevehnee Wllualmc@rmommmb@mt of
the inventilhgwiched between felt-like cushion materials, wherein
each of the felt-like cushion materials comprises plural
components integrated by needle-punching, and wherein the
25 core member is composed of an elastic material that
includes dispersed voids. The dispersed voids enable the
cushioning material to maintain a cushioning effect at a
sufficient level over a long time, and with felt-like
cushion materials disposed on both sides of the core member
30 the rate of temperature rise can be controlled by
adjustment of the weight of the heat-resistant cushion.
In another embodiment, the core is formed on one

surface of a felt-like cushion material obtained by

-4~



25 FIGS. 3(a) and 3(b) are schematic sectional views illustrating gw@CZﬂﬂ
further enbodi ments of a heat-resistant cushion material, wherein a

heat -resi stant external sheet is bonded to one or both felt-1ike cushion

| ayers on opposite sides of a heat-resistant, unvul canized rubber 30 core
with closed cells; FIGS. 4(a) and 4(b) are schematic sectional views
illustrating two further enbodi nents of a heat-resistant cushion material,
wherein a heat-resistant external sheet 1 p DEC 2~ is bonded to one or

both felt-l.ike cushion_| S ,Qn_oppesite sides of core.conprisi.ng a

Cosi n-i mpr SOECEE LA PAREG S LAVET Sates PR PR DY BRSRAFSERGHAS Fi G 5
i s a schenfdthiec coaet ii(slnaiompiotmd :olfualnr etliarsgianm‘émmﬁthhmm; dﬁspl&ersieltiventi on
i ncor porating extern i rror tes FIG .6 is a_schematic _sectional view
1T ustrat i NG Hsst RBS EnitGaemarR TR £reS HIdAN SRIVESARCR 4O5RdBfeq may be
pl aced dir geidface) iz hlde Ifillee .cughihea traiediistlant isheet: , 1@uah et ar posed
mrror plate FIG Z(%%#17 b) and 7(c) .are expl oded schemati ¢ secti onal

Vi ews | IuéF@&ﬁqﬁilﬁ LRAPTH thhEe teisSdishents Woveh & 3PkvEnt P&n2 t he

several | aypiax-hefdrfdrite fiansr S AR duiiddedd agRl Rerifadied o5 theGeolel s a
schemati c secti onal VIEM%%; a conventional cushion material for a form ng

press. Det &Hed B&sda RAth thfe e Athdhfedelitediideasiistdom on materi al

of 20 FI G nmatieriail elrbtte BRIHRIce? o tMiN& doxreldr ef erably a sponge-|i ke,
heat - resi stant ruybber having di spersed voids. The glass transition

tenperature of tHe GiferrhHhfe Mfd e1neslistandnisarshy qns e terdddn BrPeEasts

t enperiag ur el ff HHIERHLEE WM ADsiAg RehPEraig-d e b oursd g flctll y 25
one which expands in thickness upon a rise in tenperature in _the course of
hot for ni ngEOTPHEQi & peaSidy GRIM ety RESRTRDe tvaidy dmidyprcadi®osed,

CO”SECUtiVE‘af@'ﬂﬁaﬁ%cﬂn SR e ik & féﬁ%}%@@tcdﬁﬁ%{, a

heat -resistant, thernoplastic el astoner may be used. 30 Heat-resistant
adhesi ve t dipeBiak ecan Sppisthion Wutfomn eoplgicatiore|aftiresmmsert®, and
felt-1ike qﬂﬁpi S0 Ay =To R e g B¢ i £ by the
tapes 3. Eac féﬁ%éﬁ¥fe cushi on gﬁgﬁgcoﬁﬁrﬁéggﬁg' Qagﬁﬁggﬁgﬁééf -g 1la
ABC ~ ¥ ourRffedlii ¢t rpAUCSH a tlanwtedyares ofhdriedi muahi bt erial of

the batt fifgrtddvedrd S diadle rand Start-1iRerasicth am ANHOMRL i1t PHHAM de
fibers or the like. In the cushion material of FIG 2, the core 7 is a 5

heat - r esi st¥tds moARGh BFs eRi Ity FRT R i30T URIARD I AGIMF 2P 8L the resin
havi ng - di speFSedrd0) dshe a1 G GRSt dF A1 {4 UL AL TOUR AP AL L OF

bel ow. The core expands in thickness upon a rise in tenperature in the
course of MHANTWRkENEteRf reereraturelaeiass gt Plate dBrposed

20 transmitting heat to the prepreg uniformly.

An elastic member having a glass transition
temperature at room temperature (e.g., about 20°C) or below
is used as a core, and the core member is thereby
maintained in a soft state over the entire temperature

25 range encountered in the forming process. Therefore, the
heat-resistant cushion material can transmit uniform '
pressure across the entire surface of a forming prepreg (B
stage), absorbing protrusions, recesses, deformations,
variations in thickness and the like of a hot plate or

30 mirror plate, over a long period of time.

The core member is formed of sponge-like rubber having
dispersed voids in the form of closed, independent cells,

or closed, consecutive cells, of a thermoplastic elastomer

~5=



10 on both sides of the core 7, and felt-like cushion nmaterial |ayers 6 are
secured to the core by the tapes. Each feltlike cushion materi gl b?réezm

i ncludes a ground fabric 4 and a batt fiber layer 5. The main raev terial
of the batt fiber layer is heat-resistant fibers such as aromatic 15

pol yam de fibers or the like. _ In FIGS. 3(a) and 3(b), an elastic core 2
whi ch may be, for exanple, an unvul canized, heat-resistant rubber of
sponge- | i ke consistency, having closed cells form ng di spersed voi ds,
having a glass transition at room 20 tenperature or bel ow, and which
expands i nheRisgnddsprarsrdr Voilds t diperaBuperionst khegprd@sdichot forning.
Felt-11ke @igRiBneldyCot 8l r3a0u ¢4 AiteeChint i Palicsiyes of the core,
bei ng adhered to the core by press formng the three layers in a sandw ch
whi | e si nuipregngitynguheat-—ziesd steatowoyene fahais &F heatmeesdstaditng
exanpl es, Z 3l i : I la ar, 0 f r fapric 4
and a batttnpl?]berb}egyglré%g.aﬁﬁwé%@aian%s\?vnngﬁe?%g& 371?)qt eag:ae?t flqélr ‘ayer is
heat - r &si sfTaet clisbdon isuge le ffecdr aadtiieyeghbbyarhee Usebefs arcanee member I n t he

case of FlI ~haat r.asi n hesi S0 3 . ar j on the
outwardly S é)ci%%g)ms? ﬁir ﬁ %cess%}%c?fr qﬁ"ztt?’ehh%l%. %e%lh\ét%g%rag?ﬁs%}ygr SC%éS}e}%g%%%l
heat - r esi strairbe maonsoharv ifmbmiocc vedyes.s Flurdhe raene,edvhen tahecesishi on

| ayers 6 by .t hesi_ve : rt ~~  ~=5 . 200.. i ment
shown in F?(: er%(eb%ﬁ, %Seﬁ\é: ﬁze%%%sﬁes{% é#té?‘ ?ls%ﬁv\n/@\?etr‘f' vaeonrifcal?lgiycgrl%gﬂ’il)es bonded
to only onasofa tdoeref alembicry dlsshiarsHiaypamgyy @£ facte|isstsupernirer tentidrat?

havi ng o he of or eEnidaned 5 HARENLHES cdorfion 3 QASS, LANSd |90 dad 0OM
t enperature or bel'ow, expansion in i ckness Upon aJtenpera ure rise, and
i ncl udi ng dhes previseh ivadd fomeedrig thmedur dhlee il ishevhirtper@atiatrissuite

encount ereq.,i n t. farmng, Mterials for the elastic .menber_2 which are
sufficient ?i}ledL}Jr}ﬁtﬂse 4t as%c%%dnﬁnbb%ﬁeraari%f‘é)s iq{é‘}%&&p%} ﬁré?rse,sscopol ymers,
and m xt ur e rntiere pfrorsd sac tead-Firedndite gy A qanss sireg dfhetefere, butyl,
nitrile chlarqprene, . ethyl] enepropyl ene, .chlorosul fonated pol yet hyl ene,

ur et hane, aec,lrt\?{)e,r efidan Ol'ﬁnrnkricff #ﬁ\?d(‘ﬁlh‘ﬂﬂ «ﬁ?:ﬁpsrocpﬁﬂ g?f’e "?ﬁ%‘ﬁ'e net hyl ene) ,
15 hydriogernmivesraass e Heidndener esdutes,f lidepardent sdligamee nodified
silicone and efsgeuori Ee. A sponge-1li ke, heat-resistant rubber including

closed ' cdlf d have a thickness in the range from0.5 to 5 nm and
a voi d vol une i rrdihte- ristegecdg1ind-md e Al Hfobthel 12 tioy atesdl erpunch

Preferably,, the vaid vol shoul.d be in the range, fram 10$ to 60~. These
par anet er s dHee Lt %&%;ﬁﬁ’%ﬁ(i ?Eﬁt?%ec%ur’(fh‘? et eﬁ?ﬁ rBY R s oni ng
effect, thengyerriasl ais of filsert udkness ofhddte-trediptaite anshptepreg, and

t he des{red precision.in the thickness. of thecf‘%gagr 25 clad l.am nate to be

for med® WhdIP 1A FIRTUE" 3 Y HeLegdharP san ot CHIRFIPSS poor
uni form ty The idwsshaippl itdads gredups@ setliihitss nopidsedapesdatt cannot absorb

variations in thickness, on its own. On fhe of her, hand, when,the void vol une
exceods 80T HAAIIIN SHGR the Bbperabor S et VusyBrEIGE v r el ati on
to the pressudiei Pind eshatdctdtheti€asenddr i ol POSS| bF echangifgeve a

good result. In the heat-resistant cushion of FIGS. 4(a) and 4(b) the core

7 i's conposERATAVER R FeIFAE R, heat -10
25 The felt-like cushion layers may be adhered to the

core member in several ways. A core member consisting of
sponge-like rubber in an unvulcanized state can be
adhesion-treated and vulcanized simultaneously in a flat
bed press. In the case in which the rubber core member is
30 already wvulcanized, or the core member consists of a resin-
impregnated woven or non-woven fabric containing voids,

adhesion of the felt-like cushion layers to the core member



19 9~~ 2002 resistant, woven or non-woven fabric having di spersed voids.
The glass transition tenperature of the resin is roomtenperature ﬁgDE§Qmm
and the core expands in thickness with increasing tenperature in ﬂ urse
of hot 5 formng. Felt-like cushion materials 6 are secured to both sides
of the core 7 in FIG 4(a). The cushion materials, which are conposed of a
heat -resi stant ground fabric 5 and a batt fiber layer 5 the nmain raw
material of which is a 10 heat resistant fiber such as an aromatic

pol yam de fiber or the |like. The cushion 6 are,secured to the core

adhesi ve sReBt 8e3edfepb88dPYnPERFFaLREMANTY hES&HShPoHeﬁﬁFEPPéPEanEnd

heat - r esi shaRksMoweBhkabri c | ayers 8a are secured on the outside surfaces
of the cushion materials. ,15 The Eushlon materials 6 are secured in place

on both sides oft ﬁétc6ﬁélﬁ§aBFe§ eehr FPRGTERLnEnPPRE-SERASEAPE as a

sandwi ch, bee,shmukb@reegskyantl aarea fabrhe, cekeanBbak-2ksikfahhe case
of FIG. 4( ), the heat-resistant, woven 20 sheet 8a is bonded to one side
of theSstrBORgHEVeR &abgdconmpyoke Bedengor apherekenEsAPEHRarafePs 6. As in
the case ofnkl €&1t3(akeaBdsBiBh mbR@rig3isnuseRBOReRba®l rEBeséahe IS
preferably conposed of a durable_elastic polymer, copolyner, or mxture

sel ected fﬁé#ﬁﬁﬁ@ezgrgrbﬁpuééﬁg'§P¢n@r§ﬁsépgweﬁék1§9t9ﬂvaﬁ¢?gﬁl@f a

chl oropren 0 I u t ed I Vi thane
eyl ep ST BB e eed Sery! . Theny ot eBdorhng 1o

acryl, silisbesg, lﬁD@#ﬁ?é@Pﬁﬂme@bd@:aﬁ@dfF@@ﬁﬁﬂ@enﬁﬁwn@aﬁﬁését ethylene
acryl 1igs PRfsaiallle® (30 el s i1 ehishSah hatietiancasang cost. The
pri nci pal reqU|renent of e heat-resistant woven or non-woven bric of

t he core mswgddons tmgmahw 5@ vikige laboreat Thes hepint esilisdentusiisled sf or a
long time ifg d?ex%%su e B DTowh g?% Iac%%d%% AL %%ﬁ@'ﬁ%%%?sOf hi gh

tenperature and high préessure encount n-a formng press exanpl e,
in the cas@nst losgl &fs filbeys dherefxored epoxy | ami nated sheet the
tenperature may @ahg sl n e Pk e may
be in the rangecg%fﬁPf%ﬁsggcdﬂq¥%£§g] %$EH%$V%%Qgﬁe%Eg§£ %% agﬂgggglgased
phenollix redild [erappeetnshdston titie tf@rhi@rhamg' eiermyLlI&d idesdrd ptdioge from
160C to 19 t -\ e n on180 Kg/cn2 to 120
Kg/ cn?. Heg{ﬁ? rrfelsq%s Cpﬁlnof gl'rsnecsw ta%ﬂﬂk? tth% I%g)g'%l N ‘the core nmenber are
preferably sel ected fronIanDng al i phatic polyanlde fi bers, polyethylene

t erepht hal g8 f4 Y l.ene .JI& fibers, poly (ether ether

ket one) fi . The heat-resistant woven or
non-woven fabri #IG. 1 is a schematic sectional view of a heat-

20 resistant cushion material in accordance with a first
embodiment of the invention;

FIG. 2 is a schematic sectional view of a heat-
resistant cushion material in accordance with a second
embodiment of the invention;

25 FIGs. 3(a) and 3(b) are schematic sectional views
illustrating two further embodiments of a heat-resistant
cushion material, wherein a heat-resistant external sheet
is bonded to one or both felt-like cushion layers on
opposite sides of a heat-resistant, unvulcanized rubber

30 core with closed cells;

FIGs. 4(a) and 4(b) are schematic sectional views
illustrating two further embodiments of a heat-resistant
cushion material, wherein a heat-resistant external sheet

-



15 preferably has an areal weight (Metsuke) in the range from 100 g/n2 to
5000 g/ ne, i.e. grans per square neter of fabric, and a thickness in tqgn
range from0.1 to 5 nm The weave in the case of a woven fabric rayDEE
plain weave or a twill weave. The dry weight of the resin is calculated 20
based on a specific weight of resin such that its void content is in the
range from5~ to 80~. These paraneters are selected by taking into account
the required cushioning effect, the desired precision in the thickness of
the hot plate_and prepreg, and the desired_precision in a copper 25 clad
| ami nate t 8Sb®orslededO Phe REI ROFAwiRdtedidPs cushiphe LR¥SESr €8 stant ground
fabric 4 apgpole thalst dbisber haysred cbRbwiBInkhe tekinlhikpredsiceq, mteri al
6 are |ikewi se required to be usable for a ldong time in a stable manner
under the &SGR TiesASTaNthi YRVSD FeRpicatitith SAgPRIrgRIpVEdSSie encount ered
inaformng preas, Heshedkoherbtianbebi®nn1ohibhe 19uaBhoarReRhal are
| i kewi se preferably sel ected fromanong aliphatic polyamde fibers,
pol yet Byl ec&boskigehmth gifattaef ip¥estion incorpogatingoexperyysie Mrand sul fite
fibers, pokm_Qgﬁner et her ketone) fibers and aromatic pol yam de fibers. The
felt-1ike u§%|0n5~6 are prepared by stacking batt fiber |layers 5 on both
sides of a | ayeFI&f. Hedis- pesichiematis geciidnidbriiewt d 1d ugtaatdgg pref erably
in the ran b g/s i_n SQ i e
st acked Ia%g?ogqe%?%ﬂ%ﬁjedqglg%n%ft (r%g%dﬁ'étvﬁg%g%fln&quhg% i r?a%)t ?ie%g“s?yqi n the
range fromb@ Planead 5 eonl yAohelat -fleilike ldkshicos hjond maded riim 1t hiishoartner i s
dur ablig un . : rat] at high tenperature in a hot press. It
19 ; g nmp p
does not sgﬁ%éﬁﬁ§§§%§%¥%3“%§§%ﬁ§h%%e le or flatten, and is therefore stable
and capabl e of &&tGnded)usd.(bThamel i7s(alo agyee @ixfpilodedrisichiemart ion t he
heal - esi siant: 3Nasiie,3aqh I AR9360 A 2JACH O Yuhalfhdald 15
| i ke cushions i'norder to ho a heat -T'esistant, woven or non-woven outer
fabric | ayerf &heoritention, adhe devararl, ldve radbefiore dtheetl &yqusefaareabl y
exhi bits nq t.ackines t roqmtenperature, becones adhesive when heated,
and | oses i %;%f 3§3 éﬁ%ﬁﬁr§%¥%r when cured. For exanple, the 20 adhesive
sheet Ifay i ncl udGn8 dfs \sarsahssnatesd edtnidnadi v ew todferamrivarasionasluch as
uret hane regjn,. phenalic resin, epoxy.resin, nelamne resin, unsaturated
pol yest er rczdssl%nlognr Gi\nsaio%elrcl e%rogsian&%%“tnf?e pﬁ:'e'?‘ésts-'r esi stant adhesive sheet is
excessively thick, spaces in the felt may be occupied by 25 resin and the
cushi oni ng Ct . of .t felt is reduced. Therefore, the sheet should be
sufficientlﬁg B D¢ 1‘%10 he required adhesion, but not so thick as to
materi al |y i npaiThe hmomusifi dhiendhesftf-ards icft arite dudltidn ke toarsia orofirat eri al
to whi [y o ppl 1 ed. ka | eve .t he 0hj ectives hi ckness of
t he shzgd;t 3“:"’2 f)lr elféeraa Ieylafs%g% E%F%Lbce% ?ca! %8&‘%4 n;ls g’nraeqﬁltsa%g'r%aq wei ght
(Met suke) ispqnad-eribdid,y henttHregiatgmtt rmibddd HaoridP di/spgersdd voilds ~ Q-C
2~I

The glass transition temperature of the rubber of the

elastic member 2 is preferably room temperature
(approximately 20°C) or below, and the rubber is preferably

25 one which expands in thickness upon a rise in temperature
in the course of hot forming. The dispersed voids can be
independent cells and/or closed, consecutive cells. As an
alternative to a heat-resistant rubber, a heat~resistant,
thermoplastic elastomer may be used.

30 Heat-resistant adhesive tapes 3 are disposed on both
sides of the elastic member 2, and felt-like cushion layers
6 are secured on both sides of the core by the tapes 3.
Each felt-like cushion layer comprises a heat-resistant

-8-



The material of the heat-resistant, woven fabric 8a has no specific
limtation, so long as it exhibits heat resistance and durability at the
formng tenperature. The material can be selected fromaliphatic pgl
fibers, 5 polyethylene terephthalate fibers, polyphenylene sulfite-fiUers,
poly (ether ether ketone) fibers and aromati ¢ pol yam de fibers. FIG 5
illustrates a cushion material corresponding to that of FIG 4(a), in which
nmetallic plates 10 are attached 10 to the woven fabric |ayers 8a for the
pur pose of autonatj nve Th ensity, i.e., the poragsit of the
woven fabrﬁEO@QdEﬁ@%F&Cbé é atPéF%t%é tﬁ@yﬁFaées 3§'n89¥§eﬁépbte from
the fabricnagyerialdeti reUpatt! Fibee daser AsWhicalt-reiwdsent ffalydrg | ayers
8a axe present to prevent a 15 downy syrface of .the f lt-1i ke material s

from bei ng SUCEx §Fs &F Ot 1iCs POYGMigis Tiber st R& Hik&-ght and structure
of the fabric | ayerha Rhiveh matdrd sl FeMIG.e,n thieoBoxeep ig e@ut to the
out er urf@)ﬁe On the other hand, in the case Wnere metal plates are

presen AFARES 150 3 11 WOVRTS O&p BGR OIS TROEdSs ANFOTBORMIE D r esi n

is not onl M:etsq|r1%f altle Hdli nd @iy Qils%%is%d/\ﬂm'&ié alyric aOFglfasB)nWOVEH
fabric such as a needled felt, havin relatively | ow areal weight, can be

used. The tHHaREIdLOToRY FOHe HEFBSLS te &8I shddhies P e XA Se
adj ust ed t a reRSicRd Raort he HTReAli Pl st aaRH AR Yocinyy ok Lo the

outer faces of the woven or non-woven fabric |ayers. Securing the felt-1ike

cushi on mat@ dormging t feateresiafiantamdhepicie ftapass Baro HERAPRDer
with tite heat rtﬁa%ﬁtéifﬁesa@lesﬁh\ée heetr,| hR{ Pf?esleéi 1 hﬁe(’)ect?féﬁ'&?c?r{' st &3 ed 30

out by thernal ression utilizi n a hot roll | ate press. The
t enper at ur elaymﬁ Fearganugatedd thshearmdy d?rheldmpqa) 2%@ arell the

pressure Srl%iéj &Fsrﬁt&h n?ascetrq_a{lesl}’él}}ex‘ rirﬁ:]f\.‘r“ciés denglduhd rﬂﬂxﬂlcﬁ glemto 0.7

g/lcm. In CDE~ the case of "a , the travel |n%u§peed shoul d
be in the raaﬁfg%tfofflehﬁmtlayeaf t> 5 'EﬁQnmﬁlIFIIGW gratienisty aafesthe datt i n which
a resin-conggidy g WL EGHSH Ceh p(\oég gced directly
on 5 the felt %ke %Sﬁi%n mat er@% outgeagoasmc[ iC gefate I nt er posed

bet weesP t h(—PQﬂtmldiﬁ riithay mlomida t'ﬂellpir-epreg The core rrenber 2, which is
an elastic mat er{ fbasyl rtg(a(%l scﬂ.f\ds:;e%)vmé% %lsaﬂﬂ,yl r{}%;e of
|s rra e a

the felt-1ike cus ion nmateri‘al, and t'He cushi on rraterlal t on 10
the form ngo@urfoazteexamrale,tr@fwwmm@d»gatgaumzpﬂm@gruma afa)

illustrat | t d | ast i
menber 5, AT Mo CERASFnaf Ray iy WA S Saudd I See &
15 case in wwsm Yasids ) ihav ingHa ol ass ceiansbtionl ath woemti c menber 2
havi n sp&d r&?grf @gpc

he\z;!t-%edsj: st ant e%%génnc?%rl alﬁﬂ?s provi ﬁoﬁ)&%&ﬁ%%@gﬂ#&ﬁés?e‘r Hll ke
cushi on natek$Eg viemperfieire rigsi hantowheetoB l‘wﬁ efpusirg t heFebet hbka. 20
Fi 7 t h 8

ig. 7(c) édiﬁiéﬁ %@r%?‘é& w%%& é‘f?éct% é%tﬁ §ﬁe Er ﬁ‘é I's

joined to both surf I.e ace of
menber 2 ascawed/ keing aadhamadotott&@efmreIbY@mssarf@rmBngbiyhe three

heat - r esi st ?%jhfﬁ' é(eaaﬁ{(' Skdhgfe ! Qlﬁﬁ&?ﬁeoﬁ\@ hvﬁ“:é'ﬁﬁfﬁgstﬁe

convent i on resi st | on nateri or a r m ng
voi d- f22e robhber nkeberad is tslae\dpred:edlﬂngetmmphe@al theffébt{-likée cushi on

ayers 6 which,are MBJecd N EOraln gl ookl IogRhuy! £25E28 1 O0ng" at BEee
fiber layer 5. The main raw material of the batt fiber
layer is heat-resistant fibers such as aromatic polyamide
fibers or the like. 1In the case of FIG. 3(a), heat-
30 resistant adhesive sheets 3 are disposed on the outwardly
facing surfaces of the felt-like cushion layers 6, and
heat-resistant, non-woven fabric layers 8b are secured to

the cushion layers 6 by the adhesive sheets. 1In the

-0=



30 material 6 conprises a heat-resistant ground fabric 4 and a

heat -resi stant batt |ayer 5, integrated by needl e punching. The thbggedﬁﬂ,
will be further illustrated by the foll ow ng exanples. -15 1 ~ DEC o
EXAMPLE 1 A sponge-like rubber material was conposed of ethylene acryl in
an unvul cani zed state, having a thickness of 1.5 nm and areal weight

(Met suke) of 930 g/n2, and including 5 i ndependent closed cells, the void
content being 40%. The voids in the ethylene acryl material were dispersed.

Its glass transj,tion t eratuce wa omtenperature,or below__and it
expanded iﬁﬁ%ﬂd&@ﬁ@gssﬁﬁ R &nrﬁgg'oé(# npghﬁfgﬁé%rﬁe§ﬁ§%68§vSBOBF hot
formng. 1GoWehs felbriief dagkemBbi ¢ spBbyidetdeo! bheks oner efstaekedlen

respective ground fabrics nade of neta-aronmatic polyam de fibers, each
havi ng a gﬁgﬁﬁhéﬁﬁgﬂoﬁoéagﬁﬁf,6and the stacked structure was integrated

into one body bYuﬁ%ﬁ%@%i@ﬂ&%&bn&ehBeﬁrQpﬁhﬂihgoth@|hfb&@ﬁeﬁ%&bh@a | ayers
each having an 15 areal, melghtgéwbtsuke) of 400 g/n2 and a thickness of 1.6

- mm  Phe RAPAGYESudhi®on PaPdPSSwerEDSHEAOf 5058aM0eRBLeR asUdEs OFf t he

sponge- | i keydldherexpririiod ino thatkna ssanghenC Red capepatiuire. rilke,camiosite
was pressed in a flat bed press at. 200C and 10 Kg/cn¥Z, for 30 _m nutes so
that its 20NIHsHTshd SRETSesd Vo4 ISne NERSISNEL, DandueRie: A dhs) v

vul cani zat itQingr 4t P QM UNIES PP heRS foiindd OMatieR i@ Bo¥SEhelhe
resul tant product was a heat-resistant cushion material in accordance with

t he i nvent G stdc wamher 2 vddehn@rer 83 fizd emgAypdurablepadpeigh | i ke

r ubber: t erd MAS YR cr J hi f 1.5 mm
and arlecgfl \j.\cr/eéln{gﬂh% (I\/Etsukgﬁﬂgﬁ‘dglg%%l&%{/’e%ﬂ% g#g%l@@lﬁngnltdnggpen enst(:) cl osed
30 cel s, thHhenanl sorreifd faory e~ grmwe \eeinds Stincghe I Iskarengor yl  r ubber

onper at ur & o el ey o e o e R e, T ckness upon
a rise of t@npesukionatehodaatdy lemeroturedhaneg. amslydof neta-aromatic
et o oy omat e oY B e SIS (A LRIl and
the stldtkedyiregenatederciyiegtdtdenatarmie Hodptsy amutle sidrictngy t o
D PSS B SR ierpangl novi 10, a0 31 e el gy 1kl Sk
then di sposed oA sponge-like, heat-resistant rubber including closed
’ cells, should have a thickness in the range from 0.5 to 5
mm, and a void volume in the range from 5% to 80% of the
20 total volume. Preferably, the void volume should be in the
range from 10% to 60%. These parameters are selected by
taking into account the required cushioning effect, the
precision of the thickness of the hot plate and prepregq,
and the desired precision in the thickness of the copper
25 clad laminate to be formed. When the void volume is less
than 5%, the core member has poor uniformity in its '
application of pressure, since its material cannot absorb
variations in thickness on its own. On the other hand,
when the void volume exceeds 80%, deformation of the rubber
30 is excessively large in relation to the pressure applied.
In either case it is not possible to achieve a good result.
In the heat-resistant cushion of FIGs. 4(a) and 4(b)
the core 7 is composed of a resin-impregnated, heat-
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10 both sides of the sponge-like rubber material to forma sandw ched
conposite, after inserting thernoset urethane filns having an areal webﬁgt
(Met suke) of 100 g/ n2 between the felt-1ike layers and the rubbet §3RG&APal .
These fil nms exhibited no tackiness at roomtenperature, but exhibited 15
adhesi veness when heated between the rubber material and the felt-1ike
cushion |l ayers. The conposite was pressed in a hot press roll at 200C at a
travel speed of 0.5 mmn to produce a heat-resistant cushion material in
accordance wth the invention for use in_a fqrmng ,press. 20 EXAMPLE 3 A
Sponge- | | k& SSHER trnMOVER OFaBOBGHETSEA (AP TaCh PPIIBIa i Persther i n a

vul cani zed vglidst, TR Qa3 st Rirek3ess ol tbmpePaituad o edle WRisght iMet suke)
of 1250 g/ n2, and 25 including. independent closed cells, the void content

bei ng 20~. TPRE FFRE AT UG Oft RO A8M) (LheaCoriCat RN Sdiidper sed. Its

gl ass transhtiickhdsyRERMH UnR réRs 1heo FehPERaitalrer € nothleldtirsand f hoexpanded
in thickness upon a rise of tenperature in the course of hot formng. 30
mébs_oﬁ mettR &Rt i c pol yam de fibers were stacked on respective ground
fabrics made of pEi@-1aNQTRLIsh IR YRFeIE NP wreLa&tiad 1 daamage of
100 g/ nR2, and the stacked structure was integrated into one body by needle
punchi ng - BAdes| qf he com? i@ Friéparddawo fI1e -qushd adudst@Tiiadyfer s each

having an affalh WBid Mot Ohest Yt FAULK IR I 53-dhdm The
felt-like cushion |ayers were then disposed on both sides of the
sponge- | i keéd gderfikakrriayenit K Madngest nat@tiade off (Wl duvisn@ an ar eal

wei ghty  Met ) lgégﬁ st WeR, t terd.-al yon
Iayersl.dW)ven arbrllcs otgmeta ar onat ia}(}epa(r)rfj%gﬁl{me fc'?t?grasy%?heép écfﬁé}:(sjmofrz t he

outer sideshst ke f elThe iqushipghiRryearaanrad) tydihe watehdie fil ns having

I ) . . ik

ﬁgt 2; iegl swgdn t%ié;%\o]é\%n %ag% iraéls.i .Ihé:1 %:%LE%GAQ% i m ex‘#]ﬁi({lggﬂal I%as:aveness

when heat ediatigriaiks + sand feeaf atesisdmntersaren fabr fthd avsnmpAa e ims

pressed in ?eédf’édbcgﬂ &E&%@éi&&%@%‘ke@ SO/ & cd 1 3P WEM &5 $0 that
a t her, ?t vdc

its 15 conponents ered to one ano and sinultaneously ani zat i on
of thelsporithe |dushiambbmtdrmials viaararsé@renitin rpldge mreswtirmidesul t ant
product was t i ! J [l o {1 AL CO AANCE- he
i nvention f%f;1 EI}S%‘ #ﬁ%%%%ﬁ%ﬁgﬁlﬁg@ﬁ%ﬁ % pr epaérmeég étlcor e,
fluoro acrydandwichy awhjibgssimuktaneausly vworaniadgng dthe ecore bel ow, and
havi ng the property that it expands in thickness with increasing 25
tenperature I1n hot formng, was attached to a triple weave woven fabric of
met a- aromati ¢ pofyathelecdsdert FitGe 4 Gbri cthhenheritare s stantei yhver Met suke)

of 11040 0/ idhedfiCay Ol gl AUERTLOToAdI% £ & Wognd s Vetisr of {TBLa- g6 oAl i C
pol yam de fibers were stacked on groun abrics nade o net a-aromati c
pol yami de fémkysoneaeh baeifel b bikemeigsh bén 1bayey sré. Each of the stacked
LT e oo BT REE Lale g et D DEEAS YR e eEsRey© L0
component of the core is preferably composed of a durable
elastic polymer, copolymer, or mixture selected from the
25 group consisting of styrene, butyl, nitrile, chloroprene,
ethylenepropylene, chlorosulfonated polyethylene, urethane,
acryl, epichlorhydrin, EPDM, hydrogenated acryl, ethylene
acryl, fluoro acryl, silicone, modified silicone and
fluorine. Among these, ethylene acryl is preferable
30 from the standpoint of heat resistance and cost.
The principal requirement of the heat-resistant woven
or non-woven fabric of the core member is that it be made

of heat-resistant fibers usable for a long time in a stable
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~ 0 a E c 2o0ort 500 g/n2 and a thickness of 2.0 mm The felt-1ike cushion

| ayers were di sposed on both sides of the core to forma sandmﬁch.lﬁﬂﬁﬁpgnz
fabrics nade of neta-aromatic pol yam de fibers were then placed on

outer sides of the felt-like 5 cushion layers with urethane filns inserted
between the core and the felt-like layers. The urethane filns had an areal
wei ght (Metsuke) of 100 g/ nR, and exhi bited no tackiness at room
tenperature, but adhesi veness when heated. The conposite was pressed in a

flat bed press to 10 adhere the . layers to gne another while vul ¢ani zing the
core mat er PAPReL; URded, alcﬁlnéll&floﬁﬁoéfaﬁ&gg‘ reEPeGREVEE 2pAKYAERR for 30

m nut es topieedute 2nRAhteedidstiant Eoshiog Bregs.al FokdckXANEEF 3nA
sponge- | i ke _rubber gﬁ;erlal was ,conposed_of unvul cani zed eth¥lene acryl

having a t F&kresSe & 2 9iass fidesr €drthergised mPoxikdprdpatedosgert, and

i ndependenttheC lt@eRd retiure &RASDe! Uh R ediraPefes Fdon0i1dd ct Bg ¥0beccoghgnt 20
bei ng 20$. The glass transition tenperature of the ethylene acryl was room

t enper & ur 76 BFESENrLHRY P iakded reRdenifdlonesd Kedema ¥¢ sl of

tenper at ur &d/er?he ¢AUEEE eéséoéffQrﬁiﬁsr—ﬂ‘ﬁgédo%hgﬁéﬁiérﬁé@iﬁc pol yani de
fibers were stacked on 25 a ground fabric nade of nmeta-aromatic pol yam de
fibers, hakdiiet@hmhast ofthrodegperataxe 9y Headkedhst rapger raas

i nt egr at ed qigye e b e e Wy epar n telike

cushi on Iajé?iﬁggpnéggﬁtérégP E§F ﬁ?g?ﬁgfguwég g%_?goghg/ﬁ%ﬁgédfgbﬁh?gkness
of 3.0 nm Ke&ete- LRReKadshi on Bt masiskant Heibens mudalde der si de of
the s ge-id UhRer, J QY P i f bed
presslq(?t1 Zygg%{{j 10 H{g&ﬂg@ (L):r}':éroi%m%nuthes a;bg thatlicfcs%%g%fp;%n%rﬂoé@adhered
to one anotddibhadiidc fahyamissofshersi9 polivedgdene \nerephi jiade of the
sponge- || KerfiRer d AN MRA G AT aibdile HARe - (oFiey Sildant
product was a heat es%@%ant cushion material 1d g%céf&ance with the

i nvention fkatans ifiikersorandh@yomedd.c PodOmARAETIABEESAVPLE 1 A cushi on

material was nadg,pf Y L d ot er. \%%].c | jon. The

et hyl ene acryl mté;rl}%é%ae?iﬁso&\% s?r a t%ﬁ:l (q:ineswso 0 38 nm and an ar eal

wei ghtlJ Metenekisrakol wihasl G nea]l GENRARATIMEE SEENPLER 2he frangd ifkemcushi on
mat eri al r r t b Ng; webs - i i de fibers on
ot h 51 des S0 SAE £0oaue% B8 £ ke wrind et MAIRS B RS e s and
havi ng a grishnige ¢find 0 idknelw ist ddieed agtgaiciname Onvds tintSegmat ed@Hent o

one 200 DR 5 PUELING |8 LA SRS e S AL i 0

a twill weave. The dry weight of the resin is calculated

20 based on a specific weight of resin such that its void
content is in the range from 5% to 80%. These parameters
are selected by taking into account the required cushioning
effect, the desired precision in the thickness of the hot
plate and prepreg, and the desired precision in a copper

25 clad laminate to be molded.

The main raw materials.of the heat-resistant ground
fabric 4 and the batt fiber layer 5 forming the felt-like
cushion material 6 are likewise required to be usable for a
long time in a stable manner under the conditions of high

30 temperature and high pressure encountered in a forming
press. The heat-resistant fibers of the cushion material
are likewise preferably selected from among aliphatic
poclyamide fibers, polyethylene terephthalate fibers,

-12-



COVPARATI VE EXAMPLE 3 Felt-1like cushion materials were prepared by stacking
webs of neta-aromatic polyam de fibers on both sides of ground falprget e
of neta-aronmatic polyam de fibers and 25 having a grammage of 100 g/ nt.
Each stacked structures was integrated into one body by needl e punching to
prepare two felt-1ike cushions each having an areal weight of (Metsuke) of
550 g/n2 and a thickness of 2.2 nm The cushion |ayers were di sposed on
both sides of a |ayer of unvul cani zed 30 et hyl ene acryl rubber havi ng a

t hi ckness of 1. and an_areal i t suk / and no

voi ds. TheBCAKARPENLARE,RIOELER naBefresbBlV (SERePoptRen BrEGRELY D0oc and

10 Kg/cn?, fibergOafidndremagoct palyahsdeorppaests -20 1 Q 9~C 200 adhered

to one anot her, gnd SIHUE neousgg vul cani zation of the s e-like rubber
eodielitn tl on

| ayer was carri &8 € pHé efF8r RERRET8GaPYaf 6ﬁg%ﬁ§ R8hBuct ed

on the cusigiparmbgeiral $ b B@%ﬁr§§a€§ ¥Eth thoedbe¥eneyanpbssstianples 5
1-5 corresponding to enbodi nents of the invention, and the conparative

exanpl &s 195086ﬁr5§9§ﬁ8153 BoIpRTBRIEr PrefiskabhYminetlngl 52ngReOfesul ts are

depi cted i Bpbhe Aol gyimoré abbsut YTEHI! dYatXaMAL ES ré%ii VEn
EXAVPLESEXAVPLE12345T23PRESSURE. COMPRESSI ON140140180160185 150110HEAT

EXPANSI ON BtREk6decdeyessoddEoTeRPERRGYRRY needle punching to a final

RI SING3. 03.t03 3@ 33 3e03aRgBEEPSHANDSRR fo 25 mm. A felt-like
DEVI ATl ONO. 080.,080. 060. 060. 070.°190. 170. 160F SHEE

THI CKNESSAPPE)&RANCE@B@RAQOQQOQ:@RTW%E@@O@@X@@RW@N% repeatadl e, 10
"Presyyre o8I at! & %S tteﬁl grahzaege ihn tﬂb‘EkB‘%%sOf 3tCH3RL0At

mat eri al whén the pressurea hanged from 7to 20 Kg/cn®
" Heat expa@@d@henlwefd@r@mb be@ﬁmegcieehltehp@kﬁégf,t@n,aa@dshr:oﬁhm pral when

the tenper guig d S 5&% gglgﬁgehaeazgge 15 "Tenperature rising speed”

is a val ue obtaine IVI |ng t tenperature di fference between 90C and
140C by the t| n@h@msursedwd@percrgfaq dapditatdon @Imart@@ hea®rgesissans0oC. -21

~ = DEC 200z Saniaibdieyy dilspdsal SRl fullciennie L8 Stn 2ed st andar d

devi ation cal cul ate roma se measurenents o thlckness 0 form ng
articll® hadiike sustdeons immoxrdem &0 3plgoienheathaesds tant nworenl orof 10

cm non-woven outer fabric layer 8a or 8b in place. However,

the adhesive sheet 3 preferably exhibits no tackiness at
room temperature, becomes adhesive when heated, and loses
its adhesive character when cured. For example, the -

20 adhesive sheet may include any of various resins including
a thermoset resin such as urethane resin, phenolic resin,
epoxy resin, melamine resin, unsaturated polyester resin or
silicone resin. If the heat-resistant adhesive sheet is
excessively thick, spaces in the felt may be occupied by

25 resin and the cushioning effect of the felt is reduced.
Therefore, the sheet should be sufficiently thick to
achieve the required adhesion, but not so thick as to
materially impair the cushioning effect of the felt-like
cushion material to which it is applied. To achieve these

30 objectives, the thickness of the sheet 3 is preferably from
50 um to 200 um, and its areal weight (Metsuke) is
preferably in the range from 100 to 300 g/m?.
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5 The "appearance" synbols have the follomnng meani ngs: O neans haV|ng nQ
protrustions, recesses or voids." X neans "having sone protru5|on§ hpgc 2002
recesses, but no VA dS." D neans "having protrusions, recesses and voids.
10 From the above-tabul ated test results, it will be seen that, when a
material having a proper void content is used as a core nenber, a
cushioning effect can be retained with changes in both pressure and
tenperature. According to the invention, a material having a thermally ~15

expansi ve action is conbin d th a felt bod a syner real | zed
bet ween t he cusﬂPSnWﬁEGEFPg E%g?%ﬁﬁdrﬁf% tants SR % #%P%%%I and the

cushlonlnghaEfﬁ@tsgéaltmcexmmm@a@moﬁy @@alaﬂ@ aMﬁiﬁ éﬁﬁlmfﬁylﬁea@at
physi cal strains in a hqt ate an can be_absorbed

SUS
nmore 20 ef FEELEREPGE FﬁgrgﬁﬁaphﬁFg¥lﬁE ﬁ%%|ﬁ?§mb$gt %m %? Wt i TP, An

expansi ve ﬁﬁ@érﬂé!'EﬁnnﬁeVQbQécEéédﬁﬁsﬁ QPlﬁﬁﬂ@iéS?bY9aﬁ£§éOﬂlwéﬁg,lt i's
not defornmed in the X a Y directions. Consequent here is alimtation

onits ablPP@YGFBY&QBPytﬁFéE@Ghéléﬁﬁf5%???5 Cﬁolﬂﬁhéﬂﬁéﬁnﬁaﬁﬂlfhh%n a

mat eri al 2515é%%t'Bgl?hQE%ﬁbreéEﬁB§'QEtBﬁé)afPBQPQVaﬁa'QréﬂQEth the voids
are proportlonally def ormed under excessively large pressures. Both a

thermal expaAyeBAdendiRe&6npressive action take place in the material, an
consequent |y unigf@yr, mSaE@h'u%%E:'a‘E@sOE eﬁ§ﬁ§5ﬁemﬁegr§?§lr @ékkégﬂof;&ihegtBr €ss

forming. 30 Furthernore, when a thernal z expansi ve é i ncl udes™vol ds

t he body a$§@¢b§ftWT@kné§§)vaﬁnaWhéﬁb Be aﬂélsmnlatﬁéré yaseabttaghedr e
uni fonm aprly ¢k 3Bveh RL® 'éf Qaye%ﬁ 8ﬁ ﬁezgﬁrP%et Be QQE&%%@?&C“ bed
actions, a forned art|cle V|n nes ecl sion can

obt ai ned, \WoNYeYEasSot H@ea@lleméaé&,threughthhepgsesa;tya P&l theywpven| f or
t hrough th f t n N+ Wit o] e 1y 5
expansi ve g %§%c$ﬁg F%&g%ﬁ %n %gggsggé?atpg ggg??a #é@?% g?e&ﬁ%f the trend
toward t hi me@tanaatm rfaoad thieediedbrighilelyensydusingcuse .r edni cbrenasef on
preci sion g sty ‘Hée%:%ve&;” RS XaP/teQQ B5e3¢8C r%Ee\(j‘E! 43 BQﬁbEﬁtCHSh' on

material allows e cushion materia be conpressed in such a way as 10
t o achi%eve doamny m’tﬂlrff@cm afpltheatfied t -3 kpr meterdales fyomabryinaher e

excessi vel L AR PLESSW anh 1inased Lo Decker Maguhr agges. [n whi ch

heat and pressure are ap si nmul taneously ase of a cushion
mat eri al t Edirucdnege ioft cthch rfebiricodeyer dat beasuetu asc et preveytpr epreg

such as & 134l Gidn WAL e o KRACHHAN BulFior Bakficl BrapRosed

e TNV ENt Fon favol ds t he appl T cation of 'excessive pressure at
the interl dandy poi rithe cﬁaammhdneeaMalnpéageouMef @meuseptanaveuldam&t es
the repy g%% D [ n I L QRO phy on
t he produc?§g Aﬁié%¥§} S|?¥gﬁ%ﬁ£ﬁ§%¥ﬂb%&§; e%% ag%%énb?%fl 2\is

secured to aHey Sinlfexadlef hute desiitrakilies @@dhlaoworvmlerflaé?lrlq 9 @onen-or
bot h, prevents, i p fr. r t he
cushi on mat'er| a usﬁﬁtr\lgcoa%u orr:t% c?g{c%%&g%elaﬁt%e#ﬁ %%ﬁ}é'lrﬁri ?/"eé‘fgtan g core
menber, whiladw amﬂds&ezlfgh/ﬁ'yercdma:te arse:dpr e SSuer echeirosknanms iodd the dnaa,t-

achleves i |f e cat,i_an.of ssur
excessi vel ?éss%aﬁq%n%es% [ sﬁ‘feﬁg:oss2‘3‘39J RS %clg%t #ee (?31;3%50%%£ er |nau i's used
at tergfer atthats tam:emhacﬂg ps]czdms anmraaiaqmmtedmlﬁee:md drovedhee oy a Wi de

2Bt on or aCHe R R Mt g ok SRR Sorls B ature or over.
By the use of a.&mnurnng thﬁhﬁﬁﬁﬂﬂiﬁkﬂﬂdushxbnanmdnpnmﬁma ©ftd hghet hermal |y
expansi ve Cl%a?t-]@e@jrsqcvaen dvirorr\?@rlslfa%rlc @b' d teyaclf'lno her with the heat-

resistant adhesive sheet interposed therebetween is carried

30 out by thermal compression utilizing a hot roll or hot

plate press. The temperature should be maintained in the

range of 100°C to 250°C, and the pressure should be such as

to result in a felt density from 0.6 g/cm? to 0.7 g/cn?. In
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-23 1 0 DEC 2002 conditions of use can be inparted to the coreg pEQVEIEZ Ny
the core with a felt layer inproves the durability of the core under
conditions of usage. By adhering the core and the feltli ke cushion nmateri al
together, the handling of the cushionis 5 significantly inproved. -24 ~
0 p EC200Z RFPWC~f~; | ~NT .~E-ii”™1=..-, 1 a5 =~" 200; Cl-ains 1. A

heat -resi stant cushion material for a formng press conprising a |layer of
felt-1ike cushion material conprising a ground fabric woven by yarn
material and a bait fiber integrated by needl e-~unching, the felt-like
cushi on natbel@&SEagérahbgtngobbpd§h¢etravellnﬂdsp@e@nﬁh@wﬁdab%sland a core

menber forgﬁg Pgnég Ofléﬁéuéu face, % ?ﬁ ;gushion material) the core member

having a fIrst ace In con act W e first surface of the cushion
mat eri al and anFbPpoSi 1elystoatesuafoase andwhechgacne@nsedontaanlegast|c

mat or il ol 8op0gNGSeh ke LUDbELLIPCECLAL AbuiHOLITATLASA! 8 Elasi grEn L

i ncl udes d " vor ds orn1o Cl 05é
heat-résisthetfehthlmhenenshlem materdahgwibhohhla1metmhb1e|plahe second

second. sur iAEETRFsbAbr EreeR, kR0 TRMFLAR mefer iRt N4, FRETBESIRTIY Sort
ace . 3. ATheateresmstbatr 2ushhbohnbseanaélastbedinagetballhamidg wherein a

A heat - r e<PCPRRESB0s RPBHS At ot at TaBh BT el BOEParR, 4¢ ShGr EFhCa-thBond,

felt-1ike eushion maternal canurthengushﬂbnlmaaabﬂaEnis madegfdbedohy

needl| punﬁg is.dis ﬁd on t he sgﬁ surfﬁce of the cogﬁ, wher eby t he
core Eﬂlﬁgt Ehaffie toB-fERE- FRRE WRIAROANHRFEFi 5PE. 5. A
heat-reS|spaepr§gsh|on naterlal according to claim1l1, wherein ~he core
menber is conpo | that expands in thjckpes t i sing

t enper at ure mhliggrePéPh %f graﬁgﬁe?sg S?oFBSWh&ﬁb Egﬁ ?ﬁﬁ% EF renmber
expands V\henshhenhﬁaatema&ssaahdcaﬁhemasﬁmt:ememberszus@ﬁlciaalhgt form ng of
a resin-coaiainin resi st ant

Cuenton roliBpRr8aPksRhgY ax8 conbined: A1fe; 7 (PhoiliuSERRthEL el ol of
t he coke neaberlhawhacglahé Eéaﬂsﬂik@ncﬁgﬁﬂeﬁamﬂtgrmgl Gxaﬁddaﬂg room

tenperaturelastlc memger 2 having dispersed voids are combined, and a
surface layer 8 of heat-resistant sheet material is
provided on a surface of the felt-like cushion material
with a heat~-resistant sheet 3 interposed therebetween.

20 Fig. 7(c¢) illustrates a case in which a heat-resistant
sheet material 8 is joined to both surfaces of the cushion,
i.e. to a face of the elastic member 2 as well as to a face
of the felt-like material 6, by heat-resistant adhesive
sheets 3.

25 In FIG. 8, which illustrates a conventional heat-
resistant cushion material for a forming press, a void-free
rubber member 9 is sandwiched between a pair of felt-like
cushion layers 6 which are made integral at the time of
vulcanization of the rubber. The felt-like cushion

30 material 6 comprises a heat-resistant ground fabric 4 and a
heat-resistant batt layer 5, integrated by needle punching.

The invention will be further illustrated by the

following examples.
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8. Deleted 9. A heat-resistant cushion material according to claiml,
wherein the core nmenber and the felt-like cushion materi al ar e 19e§ Eéﬁﬁn

t oget her by thermal bonding, by an adhesive, or by a heat-resistan
adhesi ve sheet. 10. A heat-resistant cushion material according to claim1,
wherein a heat-resistant sheet is secured to a surface ~f the felt-1like
cushion material by a heat-resistant adhesive or by self-adhesion of the
heat - resi stant sheet under hot pressing. 11. A heat -resi stant cushion
material for a form ng press conprisin core nmenber sandw ched between
felt-~7.ike cushion materials, wher é@hlof the felt-1ike cushion

material s COHDFAsgéoﬁggLQQQQ EﬁEEéE WAY¥EPiRY ¥a5NcBRp8skal ofNdtayhahe fiber
i ntegrated by need unchin and wherein the core nenber is conposed of

an elastlcaﬁ§Yéri§Ia@fuﬁvgéﬁﬁgézﬁﬂkétﬁﬁﬁbehaﬁéngraathéﬁkpﬁéﬁnﬁﬁl&sﬁlc
el a- StO”Ermhhaégatékgggogghgﬂﬁr?ﬁ@t%ﬁk%?mﬁ? 5h8 PZ&P‘OQn&' 9udiﬂ&eDe”de”t

cells. -26 nchi ng, erern e core ne I S” conposed
of an élasihdepanéehaICﬂhaedlneﬂ&desthespengedonbent being 40% The

AR A o s eSS RRREURR R Yot Rt Rerpalierpmerd. 1t
|wwnhcAY]ca}aa?caraabaa}oa]tahparaapca]wabcapom]¢ahparaapma]oa]tmﬁcmmca]ca]
Ca]Ca]Ca]CgkﬁakﬁahﬁﬁLﬁgghcghcEﬂh%ﬁﬁ%ssEﬁkog a rise of temperature in

the course of hot forming.

10 Webs of meta-aromatic polyamide fibers were stacked on
respective ground fabrics made of meta-aromatic polyamide
fibers, each having a grammage of 100 g/m?, and the stacked
structure was integrated into one body by needle punching
to prepare two felt-like cushion layers each having an

15 areal weight (Metsuke) of 400 g/m? and a thickness of 1.6
nm. The felt-like cushion layers were then disposed on
both sides of the sponge-like rubber material to form a
sandwiched composite. The composite was pressed in a flat
bed press at 200°C and 10 Kg/cm?, for 30 minutes so that its

20 components adhered to one another, and simultaneously
vulcanization of the sponge-like layer was carried out in
the press. The resultant product was a heat-resistant
cushion material in accordance with the invention for use
in a forming press.

25

EXAMPLE 2
A sponge-like rubber material was composed of fluoro
acryl, having a thickness of 1.5 mm, and areal weight
(Metsuke) of 1300 g/m?, and including independent closed

30 cells, the void content being 40%. The voids in the fluoro

acryl rubber material were dispersed. Its glass transition

temperature was room temperature or below, and it expanded

-16-
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! {0]
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a] ca] cal] ca] c$al] c$a] c$a] ca] ca] ca] ca] cal] c&a] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] &m] thickhesscapahf gnriiddf DAk prrREKapypgqiRyRRRXZRPEELLAE~yt 0j € [V

]ca]ca]ca]§§@]§g%ﬁ§+§a]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
aJca

ajca]ca]calJca]c aU ca] cal <F
t wAl MUV{ t { zupkeWehpeofVinetipcaronatia] palvakidpciibeapcupraUstarked on

K-BAN Cor FFEI00R aehnaroenty SrbESbrcasac O e R RRLLIEN BB IRe ) cngy o
a] c”a] ba] cfabenygatachchhvanpca) gahmmpgea] ofi| t8PcHdinta] ammd ckhe stacked
|Gl onal caFEAFERNERCl 08 SREPUSPEERCAGEDGPPRaPbEFL oY) FRPTR PRAERIDS L S~
&10%PP&:()t&ﬂpBeﬁéB&%é@b(fe%thi&éo%ﬁbhlo%J$§y&t@%eac&'hhy%ﬁglﬁﬁﬁf()-!gY
A0 TE ) 23T, wiiSE TR e, P AT Ha 4 BRI of %

mm. The felt-like cushion layers were then disposed on

10 both sides of the sponge-like rubber material to form a
sandwiched composite, after inserting thermoset urethane
films having an areal weight (Metsuke) of 100 g/m? between
the felt-like layers and the rubber material. These films
exhibited no tackiness at room temperature, but exhibited

15 adhesiveness when heated between the rubber material and
the felt-like cushion layers. The composite was pressed in
a hot press roll at 200°C at a travel speed of 0.5 m/min to
produce a heat-resistant cushion material in accordance
with the invention for use in a forming press.

20 .

EXAMPLE 3
A sponge-like rubber material was composed of ethylene
acryl rubber in a vulcanized state, having a thickness of
1.5 mm, and areal weight (Metsuke) of 1250 g/m?, and

25 including independent closed cells, the void content being
20%. The voids in the ethylene acryl material were '
dispersed. 1Its glass transition temperature was room
temperature or below, and it expanded in thickness upon a
rise of temperature in the course of hot forming.

30 Webs of meta-aromatic polyamide fibers were stacked on
respective ground fabrics made of meta—-aromatic polyamide
fibers, each having a grammage of 100 g/m?, and the stacked
structure was integrated into one body by needle punching

-17-



38 rP'p 31$10%&' 'i HF 10%##& ()-T ! 3+F 10%& ()-T !'LF 10%& ()-T '10%& ()- 10
10 108 TY! %&xV7, 10; 10%& ()-!0y)$10% ()-'y) $109%& () - 10 DEC 2002
y)$10%u& ()-'9 F 10%E& ()-T 'F 109% ()-T & (0. #4dB
10! : $10%/ & ()-,!9%10%g& ()-,!$10%& ()-,!$10% ()-,0%0% & ()-Z 10
104Lk{' & (z[ PE: 10 10/ 10/ 10/;
10% & ()-!5:110% /& ()- $109%& ()-,!:$10% /& ()-,!, $10%JI& ()-,(5/ C[9PE: 10
F$10%U& () -!1!1$10%& ()-!F10% U& () -! Nf z#10% U U& () -! @ z#1090VUMUE' () - ¥4 0%
O N erare wo FoLt-1tke’ cushion layers each heving an
areal weight (Metsuke) of 750 g/m? and a thickness of 3.0
mm. The felt-like cushion layers were then disposed on
both sides of the sponge-like rubber material with
5 thermoset urethane films having an areal weight (Metsuke)
of 100 g/m? between the rubber material and the cushion
layers. Woven fabrics of meta aromatic polyamide fibers
were placed on the outer sides of the felt-like cushion
layers and again urethane films having an areal weight of
10 100 g/m? were inserted between the felt-like materials and
the woven fabrics. The urethane film exhibits
adhesiveness when heated, but no tackiness at room
temperature. The composite was pressed in a flat bed press
at 200°C and 10 Kg/cm?, for 30 minutes so that its
15 components adhered to one another, and simultaneously
vulcanization of the sponge-like rubber layer was carried
out in the press. The resultant product was a heat-
resistant cushion material in accordance with the invention
for use in a forming press.
20
EXAMPLE 4
To prepare a core, fluoro acryl having a glass
transition at room temperature or below, and having the
property that it expands in thickness with increasing
25 temperature in hot forming, was attached to a triple weave
woven fabric of meta-aromatic polyamide fibers, the fabric
having an areal weight (Metsuke) of 1100 g/m?. The void
content of the core was 40%. Webs of meta-aromatic
polyamide fibers were stacked on ground fabrics made of
30 meta-aromatic polyamide fibers, each having a grammage of
100 g/m?. Each of the stacked structures was integrated
into a body by needle punching to prepare two felt-like

cushion layers, each having an areal weight (Metsuke) of
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& ()-11'$10%~& ()-11$10% & ()-!# 7" N#}#zX9MB710 " $10%

& ()- @ 4 $10%& ()- @ $10% & ()- @ $10%H#H& () - @ $10%UL () - @ &10%
U () - @ #OBSI YBEFEGEH <1710 10 U 10% U& () -1, / 109! ()=, / $10ph ner oy
& ()-1,1$10%: ()-$10% k& () - @ $10%U& () - @GEH&I &S8&/ ' T( (o) gE710° P§
U!f#lo%nh&' ()-S$10% & ()-f!$10%& ()-f! $109& ()-f$@0% h& ()-Y 10 U 10

Uo)) S*H+], ---w6+7 10 h; 10% h& ()-!& 9%10% h h& ()-S'' 9%$10% ()-S! +

9$10%&' ()-S' 9%$10%&' () - Sl9f#10%NN& ()-S---&o0-../dB7 10

h! O#109&' ()-f! # 0%&' P#1Q% fl#lowﬁﬁ& f&S10% h&' ()-F
(goo m? aé: a thlckgess(gf %ﬁe felt- flke(gushion

layers were disposed on both sides of the core to form a
sandwich. Woven fabrics made of meta-aromatic polyamide
fibers were then placed on the outer sides of the felt-like

5 cushion layers with urethane films inserted between the
core and the felt-like layers. The urethane films had an
areal weight (Metsuke) of 100 g/m?, and exhibited no
tackiness at room temperature, but adhesiveness when
heated. The composite was pressed in a flat bed press to

10 adhere the layers to one another while vulcanizing the core
material, at a temperature of 200°C and a pressure of 10
Kg/cm? for 30 minutes to produce a heat-resistant cushion
material.

15 EXAMPLE 5
A sponge-like rubber material was composed of
unvulcanized ethylene acryl having a thickness of 1.5 mm,
and areal weight (Metsuke) of 1240 g/m?, and independent,
closed cells constituting dispersed voids, the void content
20 being 20%. The glass transition temperature of the
ethylene acryl was room temperature or below, and it
expanded in thickness upon a rise of temperature in the
course of hot forming.
Webs of meta-aromatic polyamide fibers were stacked on
25 a ground fabric made of meta-aromatic polyamide fibers,
having a grammage of 100 g/m?, and the stacked structure was
integrated into one body by needle punching to prepare one
felt-like cushion layer having an areal weight (Metsuke) of
1500 g/m? and a thickness of 3.0 mm. The felt-like cushion
30 layer was then disposed on one side of the sponge-like
rubber material. The composite was pressed in a flat bed
press at 200°C and 10 Kg/cm?, for 30 minutes so that its
components adhered to one another, and simultaneously
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COMPARATiVE EXAMPLE 1
A cushion material was made of ethylene acryl rubber
after wvulcanization. The ethylene acryl material had no

voids, a thickness of 4.0 mm and an areal weight (Metsuke)
10 of 4100 g/m?.

COMPARATIVE EXAMPLE 2
A felt-like cushion material was prepared by stacking
webs of meta-aromatic polyamide fibers on both sides of a
15 ground fabric made of meta-aromatic polyamide fibers and
having a grammage of 100 g/m?. The stacked structure was
integrated into one body by needle punching to prepare a
felt-1like cushion material having an areal weight (Metsuke)
of 1600 g/m? and a thickness of 6.0 mm.
20 '
COMPARATIVE EXAMPLE 3
Felt-like cushion materials were prepared by stacking
webs of meta-aromatic polyamide fibers on both sides of
ground fabrics made of meta-aromatic polyamide fibers and
25 having a grammage of 100 g/m?. Each stacked structures was
integrated into one body by needle punching to prepare two
felt-like cushions each having an areal weight of (Metsuke)
of 550 g/m? and a thickness of 2.2 mm. The cushion layers
were disposed on both sides of a layer of unvulcanized
30 ethylene acryl rubber having a thickness of 1.5 mm and an
areal weight (Metsuke) of 1550 g/m? and no voids. The
sandwiched composite was pressed in a flat bed press at
200°C and 10 Kg/cm?, for 30 minutes so that its components
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& ()-S/ ] ]1a] n]\*perfapmange evaluation was conducted on the cushion

! $109% () Q&L 9XEE: ) 20cBI0YHRE (1th' THRMAKEVE) REnb U Exatples

5 1-5 corresponding to embodiments of the invention, and the

comparative examples 1-3 corresponding to prior art cushion
materials. The results are depicted in the following

table:
WORKING EXAMPLES COMPARATIVE EXAMPLES
EXAMPLE 1 2 3 4 5 1 2 3
PRESSURE COMPRESSION |} 140 140 180 160 185 0 150 110
LM
HEAT EXPANSION uM 60 60 68 60 70 200 0 75
TEMPERATURE RISING 3.0 | 3.0 |3.0 |3.0 3.0 3.0 3.0 3.0
SPEED
STANDARD DEVIATION 0.0810.08]0.06}]0.06 0.07 0.19 0.17 0.16
OF SHEET THICKNESS
APPEARANCE | CENTRAL | O O O O O % A A
PORTION
EDGE
o |lo o o [0 [x |a |a
PORTION
In the table,
10 "Pressure compression" refers to a change in thickness of a

cushion material when the pressure applied to it is changed

from 7to 20 Kg/cm?.

"Heat expansion" refers to a change in thickness of a cushion

material when the temperature is changed from 30°C to 120°C.
15 "Temperature rising speed" is a value obtained by dividing the

temperature difference between 90°C and 140°C by the time

consumed during a temperature change from 90°C to 140°C.
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-9$10%FF&H£% £S£3¥M¥§él }tlcle having a size of 1m x lm at 81 points
thereon at intervals of 10 cm.
5 The "appearance" symbols have the following meanings:
O means "having no protrusions, recesses or voids."

X means "having some protrusions and recesses, but no

voids."
A means "having protrusions, recesses and voids."

10 From the above-tabulated test results, it will be seen
that, when a material having a proper void content is used as
a core member, a cushioning effect can be retained with
changes in both pressure and temperature.

According to the invention, a material having a thermally

15 expansive action is combined with a felt body, a synergy is
realized between the cushioning effect associated with
pressure compression and the cushioning effect due to
expansion by heating, with the result that physical strains in
a hot plate, a SUS plate and a prepreg can be absorbed more

20 efficiently, thereby improving quality of the formed article.

An expansive body having no voids produces no compressive

action when it is not deformed in the X and Y directions.
Consequently, there is a limitation on its ability to apply
pressure uniformly. On the other hand, when a material

25 exerting thermal expansion has a proper void content, the
voids are proportionally deformed under excessively large
pressures. Both a thermal expansion and a compressive action
take place in the material, an consequently uniform
application of pressure can be realized during press forming.

30 Furthermore, when a thermally expansive body includes voids,
the body absorbs thickness variations of its own, thereby
enabling more uniform application of pressure.
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10$?$10%Z%&f( §)§@ewéb°ﬁaf%?sﬂ$ib®9 ackieysgidoformed article having a

& ()-!'H $18% §h(£hi%ﬁﬁ%@s(br5@951éﬁ caf®be obtained, which cannot be
10! ! Ss10%| & ( 110% & ( %40%t| & ()- 10Z 10Z 10Zf;
10%2&-()_|p$§geggg Fpro#gpm%yg ~ugg of a felt by itself or through the

10! 1 39409, &0 (bf'H#¥@%kl&n(hohﬁiﬁ&%ién(%1ﬁﬂogmb&181e§¥@ﬁﬂe%m£f1§ ()-!
Y@ﬁlO@%g&Tnggggése body. The invention is especially desirable in view
of the trend toward thinner laminated sheets, which have
stricter requirements for precision in thickness.
In summary, the presence of voids in the cushion material
allows the cushion material to be compressed in such a way as

10 to achieve more uniform application of pressure, especially
where excessively large pressures are imposed in the forming
process, in which heat and pressure are applied
simultaneously. In the case of a cushion material that comes
into direct contact with a resin-containing prepreg such as a

15 circuit board or the like without a mirror plate interposed
therebetween, the invention avoids the application of
excessive pressure at the interlacing points of the threads in
a ground fabric, and eliminates the reproduction of the ground
fabric pattern as an irregular topography on the product.

20 A heat-resistant sheet of paper, woven fabric or film is
secured to the surface of the felt-like cushion material, the
core, or both, prevents migration of air, and makes it
possible to transport the cushion material using automated
equipment. The thermally expanding core member, which expands

25 when heat and pressure are applied in use, achieves improved
uniformity in the application of pressure where an excessively
small pressures is imposed. Since the cushion material is used
at temperatures exceeding room temperature, stable performance
over a wide temperature range, covering all conditions of

30 usage, 1s achieved by the adoption of a core having a glass
transition at room temperature or lower. By the use of a
woven or non-woven fabric as a component of the thermally

expansive core, improved dimensional stability under
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like cushion material together, the handling of the cushion is

5 significantly improved.
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surface in contact with the first surface of the cushion

material and an opposite second surface, and Dbeing

composed of an elastic material of a sponge-like rubber

material or thermoplastic elastomer that includes

dispersed voids in the form of closed, independent cells,

2. A heat-resistant cushion material according to claim
1, wherxein the second surface of the felt-like cushion
material is flat and exposed, whereby said second surface

of the felt-like cushion material constitutes a forming
surface.

3. A heat-resistant cushion material according to claim
1, wherein a heat-resgistant sheet is secured to at least

one of said second surfaces.

4. A heat-resistant cushion material according to claim
1, wherein a second, felt-like cushion material comprising
plural components integrated by needle-punching is
disposed on the second surface of the core, whereby the

core 1s sandwiched between the two felt-like cushion
materials.

5. A heat-resistant cushion material according to claim
1, wherein the core member is composed of a material that
expands 1in thickness with rising temperature while
retaining its dispersed voids, whereby the core member
expands when the heat-resistant cushion material is used

for hot-forming of a resin-containing prepreg.

-25-



& v J#S $0F$10% h& () -~}ccl/OF$10% h& ()- OF$10% hé& () - OF$10% hé& (9 0 WEELWR .

h& ()-0F$10% h& () - OF$10% h& () - OF$10% hé& () - OF$10% h&'()-wAch/0F$10%
hOF$10% h&' () - OF$10% hé&' () - OF$10% hé&' () - FOF$10% h& ()-G & v J@ 5P 2002
$oUcl / OF$10% hOF$10% OF$10% hé& () - 0F$10% h& () - OF$10% h&'() OF$109%6

h& ()- &F$10% h& ()- OF$10% h& ()-j P6cl / 00F$10% h& () - OF$10% hé& () - OF$10%
h& ()-O0F$10% h& ()-0F$10% h& ()-G & v J#S $s+cl/ G & v J#S $$0F$10%
h& ()-OF$10% h& () QFS1026 B&:h) - Qﬁ%%qw&m(r)epl@lloa/@@&m ROG(c 1 o J#S
$OF$10% hé& () - mmmm, 'é‘(—ro ' )-0F$10%
h& () - OF$1bos WREES iy Y 1 b3 ReMBAEe 14

h& () - OF$19P6 H&' ()n@&%@%lb& 0 t\élnmuﬂat@rlé)%m/ﬁ&( ) - 3XOULAYHA% . LCIE ()-
+A09% & (1~ FVH00B& ()- > +9A0%& ()- oK [: bU4 F TOWMAE ()-

10%VWAVE. () ‘()- y#H10% #f & ()-g y#109M M& ()-g'

y#1098&' () - gK%-| [ : - 410M¥M 9y; - 109APAVE' () - &940%$e& ()-! 5%0%04& ()-!
09%4.09C%C8' () -! Y409 @/&()-I' +0A096968&" ()-! zYDAALOMAM %0988 ()-0
%10%& ()-0" % 0 %0%& ()-0

, &1098&' () - 10MAVLOMAVRO>?@A| [ NA4101094.0%40% ~; , 109%& () - ?2%A0%t& ()-0
9%10%/&' ()0 O gg,po §3() -0 0%09%4& () - OAN " abcvUA10 9B10%WE ()- p* 10%

& ()- L10L@&0L@& , 10949 ()- |, %409 9% ()-  $10% % ()-9%[: vUu4lo
FA& 109%#H& () - s*'lO%X#&'()- $!'109%HE& ()-s I1110%<#& ()-M 3
9. A heat-resistant cushion material according to claim

1, wherein the core member and the felt-like cushion
material are secured together by thermal bonding, by an
adhesive, or by a heat-resistant adhesive sheet.

10. A heat-resistant cushlon material according to claim
1, wherein a heat-resistant sheet is secured to a surface
of the felt-like cushion material by a heat-resistant
adhesive or by self-adhesion of the heat-resistant sheet
under hot pressing.

11. A heat-resistant cushion material for a forming press

conmprising a core member sandwiched between felt-like

cushion materials, wherein each of the felt-like cushion

materials comprises a ground fabric woven by varn material

and a batt fiber integrated by needle-punching, and

wherein the core member is composed of an elastic material

of a sponge-like rubber material or thermoplastic

elastomer that includes dispersed voids in the form of

closed, independent cells.
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