#THE | NVENTI ON Cushi oning Material for Form ng Press BACKGROUND OF
THE:4#NVENTI ON Fi el d of the Invention 5 : The present invention
relates to cushioning material for form ng press used for pressing of
decorative |am nates, printed circuit boards, copper-clad | am nates (CCL),
flexible printed circuit material (FPC), electrical |amnates and so on. 10
Description of the Background Art Referring to Fig. 1, when a lamnate is
to be manufactured by hot press, generally, an object to be pressed is

i nt erposed between heating platens -1 and 2, and a prescribed pressure and
‘heat are. applied thereto. At 15 this time of pressing, as shown in the

figure, netal gagp@row! pesTvEeIdN are arranged at positions directly in
contact with the object 3 to be pressed. Further, in order to apply uniform

pressure and heat tcushioring Matenislefed FdwmiwyeRtes® be pressed, a flat
cushi oni ng 20 material 6 i1s positioned between heating platen 1 and
nmetal mrror BACKGROUNDIMOR THEINVENTIONNg material 7 is positioned

bet ween heating platen 2 and netal mrror. plate 5. A primary object of

i nt er posi ng c&ielhiof thecknegntixn 6 and 7 is to obtain a lanminate

havi ng S%Perior thickness This is the replacenent sheet . )
The present invention relates to cushioning material

for forming press used for pressing of decorative
laminates, printed circuit boards, copper-clad laminates
(CCL), flexible printed circuit material (FPC), electrical
laminates and so on. | |
10 Description of the Background Art
Referring to Fig. 1, when a laminate is to be
manufac?ured by hot press, generally, an object to be
pressed is interposed between heating platens 1 and 2, and
a prescribed pressure énd heat are applied thereto. At
15 this time of pressing, as shown ;n the figure, metal
mirror plates 4 and 5 are arranged at positions directly
in contact with the object 3 to be pressed. Further, in
order to apply uniform pressure and heat to the entire
surface of the object to be pressed, a flat cushioning
20 material 6 is positioned between heating platen 1 and
metal mirror plate 4, and a flat cushioning material 7 is
positioned-between.heatipg platen 2 and metal mirror plate
5. | | |
A primary object of interpoSing cushioning materials

25 .6 and 7 is to obtain a 1émina£e having.superior thickness
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2 precision and superior surface snoothness, by applying uniform pressure
and:- uni form heat to the entire surface of the object 3 to be pressed.
Therefore, cushioning property, thermal conductivity, heat resistance, 5
durability, dinmensional stability, surface releasing property and so on are
necessary requirements of cushioning materials 6 and 7. Several sheets, for
exanpl e about 5 to about 20 sheets of kraft paper superinposed on one

anot her have 10 been | ong used as the cushioning material for formng
press. The cushioning material consisting of kraft paper is inexpensive,
and it exhibits superior cushioning property at the initial stage of use.
However, durabiprietysfiion aadesuperdoussurfacat smoothmessgndy tapplyiligng life
is 15 .only one to at nost 5 tinmes of use. Because of such di sadvant age,
cushi oni ng mat eniifborino predsufrek paflt upiformhheagoe dhe entige saxfadey of
Cushi oning materials having various structures have been proposed as having
i mproved dur abithiet pbjegt 3 to beCpresgadpl e Thezefoxe a cushitmisiang woven

fabric enbedded.in a rubber sheet 8, such.as shown in Fi 2. This
cushi oni ng nmat BXPREILY /s khermad FSHFHStéNétﬂbrH@@tofeﬁﬂéipnﬁﬁper inits

cur sl 11 T of LSRRI bYe HGenbIusts! sl IS5 AN e AR SR 1 |
open property and so on are necessary requirements of
cushioning materials 6 and 7.
Several sheets, for example about 5 to about 20
sheets of kraft paper superimposed on one another have
10 been long used as the cushioning material for forming
| press. The cushioning material consisting of kraft paper
is inexpensive, and it exhibits superior cushioning
property at the initial stage of use. However, durability
for repetitive use is rather poor, and its working life is
15 only one to at most 5 times of use. Because of such
disadvantage, cuéhioning material formed of kraft paper
has gone out of use recently.
Cushioning materials having various structures have
been proposed as héving improved durability.
20 One example includes a reinforcing woven fabric
embedded in a rubber sheet -8, such as shown in Fig. 2.
This cushioning material is superior to the one formed of
kraft paper in its durability for repetitive use.

However, since there is not a space in rubber, when it

25  receives compressive force, side portions which are open
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expand; causing el ongation or permanent set. This change I n di mensi on

affects the quality of the lamnate to be pressed. In order to suppress
such change in dinmension, reinforcing woven fabric 9 is enbedded. However,
by the 5 provi sion of reinforcing woven fabric 9, rubber elasticity is

| ost, and as a result, advantages of rubber sheet 8 such as good cushi oni ng
property and the effect of making uniformthe pressure are lost. Further,
since it does not have any space, thermal conductivity is so good that 10
variation in tenperature of heating platens is directly transmtted,
causing variation in thermal -conductivity. Fig. 3 shows a cushi oning
material prepakpdnBy eaasiagPelchgagibanowopetmhaknitc seayer Thd swichange

reinforcing foundation fabrics 11 interposed therebetween. 15 '
Rei nf or ci ng f gundamensibabaffettsetheddedlitynof- wheedaminete tegyde 10 may
be one |ayer or two or nore layers. This cushionin%énate[ial_has good
cushi oni ng pr presspdas Aonowdesn tbaBuppresgesuch chenggedns difensiong it
al so has good heat insulating effect. As for conpressive force, 20
unl i ke rubber reénfamciog wovene fabrdst fodsopmbeddedde HoMeYeZs B¥edNfot
occur. In other words, dinensional stability wth respect to conpr.ession
i s satisbPact oPFoviBdegh ofh&ednsRrsingy voNes, ifé\lglrf"(?r erd rb‘?’&ﬁ*e eﬁ,ggg:];\.g ity
punched non-wqven fabric such as shqwn in Fiqg. 3 has th 0
descri bed advaft 298¢ 2PdS At &r TR REVASIA SnS% bt sndttO¥
such as good cushioning property and the effect of making
uniform the pressure are lost. Further, since it does not
have any space, thermal conductivity is so goo& that
10 variation in temperature of heating platens is directly
transmitted, causing variation in thermal conductivity.
Fig. 3 shows a cushioning material prepared by needle
punching non-woven fabric layer 10 with reinforcing
foundation fabrics 11 interposed therebetween.
15 Reinforcing foundation fabric 11 embedded in non-woven
fabric layer 10 may be one layer or two or more layers.
This cushioning material has good cushioning property as
non-woven fabric layer 10 includes spaces, and it also has
good heat insulating effect. As for compressive force,
20  unlike rubber, expansion in the direction of the side
surfaces does not occur. In other words, dimensional
stability with respect to compression is satisfactory.

Though the cushioning material formed of thé needle

punched non-woven fabric such as shown in Fig. 3 has the

25 above described advantaées, it suffers from the following
C T



4 di sadvantages. A non-woven fabric essentially includes ups and downs at
Its surface and has uneven area wei ght. Such ups and downs at the surface
and the uneven area wei ght causes variation in thermal conductivity and 5
variation in pressure. In addition, needle punching |leads to further
unevenness in area weight. The ratio of spaces in the non-woven fabric
decreases with long tinme of use, and therefore thermal conductivity and
cushioning property change with tinme. By contrast, rubber |ayer 8 shown in
10 Fig. 2 experiences |ess change with time, since it does not have any
space. A cushioning material shown in Fig. 4 includes rubber |layers 13 with
a reinforcing abyedvanbages 12 Anhenpeseent bebehet sesanthalllpesfbtugesched
non-woven fabric |ayers 15 14 and 15 such as shown in Fig. -3 on upper
and | ower surfapssand downe udbeits agerfad8. andhkasushevenngreat weighthas
superior cushioning property of non-woven fabric layers 14 and 15 as well
as superior stSwchiuwpsvand dowms odtrtbdecsurfgee and thewanevensaneas
non-woven fabric 20 | ayers 14 and 15 are on the outernost surfaces,

di sadvant ages ¥eight eawsepveariabior inyehermaktcendugpiviky asdns of the
surface and uneven area weight are directly reflected gn the cu$hioning
materi al .3 A cUSRFHALHN bR PFRFSUFRWN IR ﬁfa;tsons peedlecaupghing leads

superi nposi ng needl e punched non-woven fabric ers 16 :
P P g to urtﬁgr unevenness fﬁ area weigﬁt. %he ratio of spaces

in the non-woven fabric decreases with long time of use,
and therefore thermal conductivity and cushioning property
change with time. By contrast, rubber layer 8 shown in

10 Fig. 2 experiences less change with time, since it does
not have any space.

A cushioning material shown in Fig. 4 includes rubber
layers 13 with a reinforcing woven fabric 12 interposed
therebetween, and needle punched non-woven fabric layers

15 14 and 15 such as shown in Fig. 3 on upper and lower
surfaces of the rubber layers 13. The cushioning material
has superior cushioning property of non-woven fabric
layers 14 and 15 as well as superior stability with time
of rubber layer 13. However, since non-ﬁoven fabric

20 layers 14 and 15 are on the outermost surfaces,
disadvantages of the non-woven fabric layer, that is, ups
and downs of the surface and uneven area weight are
directly reflected on the cushioning material.

A cushioning materiai shown in Fig. 5 is pfepared by

.25 superimposing needle punched non-woven fabric layers 16

AR
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and 17.with an adhesive material 18, which is a glass cloth inpregnated

W th epoxy resin, interposed. Since nultiple |ayers of non-woven fabrics
are superinposed in this nanner, uneven area wei ght of each non-woven
fabric 5 | ayer can be offset to sonme extent. However, si:nce non- woven
fabric layers 16 and 17 still exist on the outernost surfaces, the

af orenenti oned di sadvantage i nherent to the non-woven fabric |ayer cannot
be thoroughly elimnated. Further, the adhesive material described above is
hard, 10 and therefore it cannot follow at all the change in shape of
non-woven fabric layers 16 and 17 when conpressive force is applied. Hence

there is a. pagpgi Airewiiabhamadhesepar abiteriall 18 atiieh ie mngdaissl caused
by danmage of glass cloth when the cushioning material is used for a 15

| ong period oklbithe impreyabited wdthaepoxyl ré8ishoumterplisgd.6 Singepaper -
|l i ke material prepared by m xing aromatic pol yam de fiber and rock wool .
The cushi oni nguitiglicall alyasss ofic noo-woven febricsnese sxperiaposedsim |
change i n di nension thanks 20 toits material, and it al so has_the
advant age of <imilsl @enmeri,atnevepf axegawadglht of BaRhy don-Woviens fahric

foll owi ng di sadvantages. Nanely, it has poor cushionin rgﬁfrgy, It has
smal | up$ and laywas can bes offseic&oasome exteltes HOWEVSTat &LNGE NATy

| ayers tend to separate from each 25 her . ]
Y wové% fabric layers 16 and %5 still exist on the outermost

surfaces, the aforementioned disadvantage inherent to the
non-woven fabric layer cannot be thoroughly eliminated.
Further, the adhesive material described above is hard,

10 and therefore it cannot follow at all the change in shape
of non-woven fabric layers 16 and 17 when compressive
force is applied. Hence there is a possible problem of
separ&tion of the adhesive material éaused by damage of
glass cloth when the cushioning material is used for a

15 long period of time.

| A cushioning material 19 shown in Fig. 6 is a paper-

like materiﬁl prepared by mixing aromatic polyamide fiber
and rock wool. The cushioning material has superior heat
resistance, experiences small.change in dimension thanks

20 to its material, and it also has the advantage of smaller
variation of area weight. However, it has the following
disadvantages. Namely, it has poor cushioning pfoperty,
it has small ups and downs on its surface as it includes
fiber material, and layefs tend to separate from each

25 other.
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Date: : 6 Fig. 7 shows a cushioning material for formng press disclosed
I n Japanese Patent Publication No. 47-46945. The cushioning nmaterial has
rubber l.ayers 21 and 22 on an upper surface and a | ower surface of a needle
punched non- 5 woven fabric layer 20. It is described that silicone
rubber, nitrile rubber, butyl rubber or the |like may be used for the rubber
|l ayer. Fig. 8 is an enlargenent of the cross section of Fig. 7. The
cushioning material shown in Fig. 7 has superior 10 cushi oni ng property
of the needl e punched non-woven fabric, as well as the effect of naking
uni formthe pressure because of rubber elasticity of the surface rubber
| ayers. Different frignu theshowshisomuzhimatintg asteashicnin for Haming tprdéss t he
cushi oning material has rubber 15 | ayers 21 and 22 positioned on the
upper and | owelissldsacksinofJapeadise Ratendd hdyl-ieatson Mo d 2 7-e464420.
Therefore, it is superior in that undesirable influences of ups and downs
of the surfac&hendushdwaring @ateatigt hefs mwbher diayeim die @nt 2 2uereran
fabric can be offset by the 20 rubber .l ayers 21 and 22. -This is because
t he unevennes3$PRPer 3 iageyandydd Lowera iy ff a meadis Runchad mon-
absorbed by fluidized rybber enterijng irnegg{ar aqgces of th%:fibers at the
is” described that si

surface &f noMONSPefaPRISG davgrertlat tite e icone

rubber, nitrile rubber, butyl rubber or the like may be

used for the rubber layer. Fig. 8.is an enlargement of
the cross section of Fig. 7.
| The cushioning material shown in Fig. 7 has superior -
10 ~cushioning préperty of the needle punched non-woven
fabrié, as'well as the effect of making.uniform the
pressure because of rubber elasticity of the surface
rubber layers. Different from the cushioning materials
shown in Figs. 3 to 5, the cushioning material has rubber
15 layers 21 and 22 positioned on the upper and lower
surfaces of needle punched non-woven fabric layer 20.
Therefore, it is superior in that undesirable influences
of ups and downs of the surface and uneven area weight of
the needle punched non-woven fabric can be offset by the
20 rubber layers 21 and 22, This is because the unevenness
of area weight and ups and downs of the surface can be
absorbed by fluidized rubber entering irregular spaces of
the fibers at the surface of non-woven fabric layer at the
interface between non-woven fabric layer 20 and rubber

25 layers 21 and 22 as shown in Fig. 8, when rubber layers 21
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i nterface between non-woven fabric layer 20 and rubber 25 | ayers 21 and
22.as shown in Fig. 8, when rubber |ayers 21 and 22 are vul cani zed and
bonded to non-woven fabric layer 20 during the steps of manufacturing the
cushioning material. However, the cushioning material for formng press 5
di scl osed i n Japanese Patent Publication No. 47-46945 has the foll ow ng

di sadvantages. First, since there is not a reinforcing material interposed
i n needl e punched non-woven fabric |ayer 20 at all, needl e punched
non-woven fabric | ayer 20 noves 10 foll owi ng the change in shape of
rubber layers 21 and 22 when the cushioning material is used, resulting in

uneven pressupfd 32c@Rd YulcaMived A Hohled 't P hdH- dWeln Feliiid Qiyey0
renove the undesired influence of uneven area wei ght of 15 t he non woven

fabric |ayer. 20hidigimgoRhemsitepsh e fuRdasifaed urifl eﬂfeecﬁﬁlﬁejiumg exudat i on
of conpoundi ng agent contained in rubber layers 21 and 22. Wile the -
cushi oni ng mamartiealiails used under heat and pressure, conpoundi ng agent
havi ng | ow nol ecul ar 20 wei ght exudes to the surfaces of rubber |ayers
21 and 22. \Wen t h8oweveat,i Ghei susbiiondng materiajpdarafoernding lpress
cushioning material for formng press would be damaged, and in addition,
there isJa poddesilpsed dRadappaeseufatesty Publication No. 47-46945 has

the following disadvantages.

First, since there is not a reinforcing material ;
interposed in needle-punched non-woven fabric layer 20 at
all, needle punched non-woven fabric layer 20 moves

10 following the change in shape of rubber layers 21 and 22
when the cushioning material is used, resulting in uneven
pressure.

Secondly, rubber iayers 21 and 22 are not sufficient
to remove the undesired influence of uneven area weight of

15 the non-woven fabric layer.
| Third problem is the undesired influence caused by
exudation of compounding agent contained in rubber layers
21 and.22. While the cushioning material is used under
heat and pressure, compounding agent having low molecular

20 weight exudes to the surfaces of rubber layers 21 and 22.
When the exudation is left as it is, appearance of the
cushioning material for forming press would be damaged,
and in addition, there is a possibility that the exudation
stains the mirror plate or the laminate to be pressed, or

25 that the cushioning material is adhered to the mirror

This Sheet Has Been Replaced

AT




stains-the nmirror plate or the lam nate to be pressed, or 25 that the

cushioning material is adhered to the mrror 8 plate or the heating
platen. In order to prevent exudation of the conmpoundi ng agent, an
exudation preventing |layer such as a filmor a netal foil nay be adhered on
t he surfaces of rubber layers 21 and 22. 5 However, actually, this

approach has been not very successful, since an adhesive agent which is set
causes uneven distribution of pressure, resulting in uneven pressurization,
and poor heat resistance of the adhesive agent |eads to the probl em of
uneven thermal conductivity 10 or the problem of separation. SUMVARY OF
THE | NVENTI ON 4 @] $E1t 1 Rt NG SETH téRY eNth Ofrdér t o PpR¥TERL A Cushi oni ng
material for form ng press which allows transm ssion of uniformpressure to
the entire surdasatin I6f theé demgoweding &feiit rean AsRad&tion) ect of the
present invention is to provide a cushioning material for form ng press

whi ch exhi bi t prevdmting NEayet swehives iaifilover 4 hmetali feilundpcioe A

still further object of the present invention is to 20 provi de a
cushi oni ng natatheated con fther surfacss dfivrubpenpbayers d2 reasd 022l
stability. A still further object of the present invention is to

5 However, actually, this approach has been not very

succeésful, since an adhesive agent which is set causes
uneven distribution of pressure, resulting in uneven
pressurization, and poor heat resistance of the adhesive
ageﬂt leads to the problem of uneven thermal cbnductivity'
10 or the problem of separation.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
cushioning material for forming press which allows
transmission of uniform pressure to the entire surface for
15 a long period of time.
Another object of the present invention is to provide
a cushioning material for férming press which exhibits
uniform thermal conductivity over the entire surface.
A still further object of the present invention is to
20 provide a cushioning material for forming press having
superior dimensional stability.
A still further object of the present invention is to
provide a cushioning material for forming press which
neither stains a mirror plate or a laminate to be preséed,

25 nor adheres to the mirror plate or a heating platen.
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provide a cushioning material for forming press which neither stains a
m.rror plate or a lamnate to be pressed, 25  nor adheres to the mrror

pl ate or a heating platen. The cushioning material for formng press in
accordance with the present invention includes two or nore fiber material

| ayers, a bonding material |ayer positioned between each of the fiber
material |ayers for bonding 5 upper and |l ower fiber material |ayers, an.
upper rubber | ayer positioned on an upper surface of an uppernost fiber
material |ayer, and a | ower rubber |ayer positioned on a | ower surface of a
| ower nost fiber material |ayer. Porous fiber material having spaces therein

is 10  preferredmig dW@Hidang HMatldrdlall BEY -FforRlitike preds paf ous fi ber
material | ayer has spaces therei'n, it exhibits superior cushioning

property.  NoRpe¥@ancddriith \wéeg;rfeaérﬂtc iGiveifiein maelhries vy ek asorssich
fiber material |ayer. 15 I nce rubber |ayers are provided on the

upper surf ace fabeirh tatRRdaIo Aayiedssr arddoardialg meyteriaid layedhedsiteiioned
surface of the lowernost fiber material |ayer, when the rubber |ayers are
superi nposed Getiween idash et drhiealf ilbmye ma tamd alu legré e e ddyslidwl duri ng
the steps of 20. nmanufacturing the cushioning material, the fluidized
rubber eft er s uppeay@ings lowese£idfen matietial JRYERS s AT ARPYT THRPEY ber

material |ayers at the interface between the )
layer positioned on an upper surface of an uppermost fiber

material layer, and a lower rubber layer positioned on a
lower surface of a lowermost fiber material layer.
lPorous fiber material having spaces therein is

10 preferred as the fiber material layer. Since such porous
fiber material layer has spaces therein, it exhibits
suéerio; cushioning property. Non-woven fabric, woven
fabric or paper may be employed as such fiber material
layer. |

15 Since rubber layers are provided on the upper surface_
of the uppermost fiber material layer and on the lower
surface of the lowermost fiber material layer, when the
rubber layers are superimposed on the fiber material
layers and wvulcanized and.bonded during the steps of

20 manufacturing the cushioning material, the fluidized
rubber enters irregular spaces of the fiber on the surface
of the fiber material layers at the interface between the
fiber material layers and the rubber layers. As a result,

uneven area weight and ups and downs of the surface of the

25 fiber material layers are absorbed by the rubber layer.
) This Sheet Has Been Replaced
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fiber rmaterial |ayers and the rubber layers. As a result, uneven area

wek ght and ups and downs of the surface of the 25 fiber material |ayers
are absorbed by the rubber |ayer. 10 Accordingly, undesirable influence
caused by unevenness of the fiber can be prevented, and uniform pressure

di stribution and uniformthermal conductivity can be obtained. 5
Preferably, the cushioning material for formng press in accordance with

t he present invention includes, for the purpose of inproving releasing
property, an upper releasing |ayer positioned on the upper surface of the
upper rubber layer and a | ower releasing |ayer positioned 10 on the

| ower surf ace Mfcordaddngdwer undasdirabdyerinf Jaenad ehised dy nirfevennesseifl
foil, a woven fabric, paper or the like may be used as the rel easing | ayer.
More pref er ablbhe thiderppan bel gasivien tesderansk urds o pragiere exudat i on
preventing |ayer for preventing 15 exudation of the conpoundi ng agent

i ncl uded in tldskxidutigshend apdforam dheraalogandugtdasi tiy danyde serves as
a lower exudation preventing |ayer for preventing exudation of the
conpoundi ng ag@¥@ined-uded in the | ower rubber layer. In this case, since

Ubber | Byers, "t he PRSI thED FUBRAATHES e SROH A S v fa‘ceqsra?%qmd

in 'in accordance with the present invention includes, for the
purpose of improving releasing property, an upper
releasing layer positioned on the upper surface of the
upper rubber layer and a lower releasing layer positioned -

10 on the lower surface of the lower rubber layer. A
synthetic resin film, a metal foil, a woven fabric, papei
or the }ike may be used as the releasing layer.

More preferably, the upper releasing layei serves as

an upper exudation preventing layer for preventing

15 exudation of the compounding agent included in the upper
rubber layer, and the lower releasing layer serves as a
lower exudation preventing layer for preventing exudation
of the compounding agent included in the lower rubber
layer. In this case, since the exudation preventing

20 layers are provided on the surfaces of rubber layers, the
compounding agent having low molecular weight included in
rubber never exudes. Therefore, stain can be prevented
and releasing property can be improved.

The exudation preventihg layer is preferably formed

25 of a film-like material having both impermeability to air
—_—
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rubber: never exudes. Therefore, stain can be prevented and rel easing
property can be inproved. The exudation preventing |layer is preferably
formed 25 of a filmlike material having both inperneability to air

and rel easing property. Such a material specifically includes a synthetic
resin film a netal foil and the |ike. Though a woven fabric and paper have
air perneability, these may be used as exudation preventing 5 | ayer when
they are treated to have inperneability to air, for exanple by coating a
synthetic resin liquid, lamnating a synthetic resin filmor by heat
treating surfaces of these. Wen the woven fabric or paper is to be used
as the exudatamh pelsesiindpiapertpy Buoh B matdkrial copécifiicedlbynt hetic
resin liquid, polyimde resin, fluoride resin, nmelamne resin, acrylic
resin or theindiaxdesy deywedetbsc ttesigynfibti & mestal | feil dand\ thehe fi ber
material layers may be formed of the sane material, or they may differ. -
Wien al | the likser Mhoughml erdven |fahwic and @aper have akkeri al ,
coefficient of thernmal expansion of all the fiber material |ayers is the
same, ther ef Germgalijithotthpsemakds meak atIHWH HPhReeventingd

uni form pressure distribution and-uniformthermal, conductivity can be

easi |y &bt ai Aé¥eqhaierthey are agatad 9 MY WIRSImeabiibey tRi2iTal

layers are f%&ﬂ?%éghpléfgyeggating a synthetic resin liquid,

laminating a synthetic resin film or by heat treating
surfaces of these. When the woven fabric or paper is to
be used as the exudation preventing layer by providing
10 coating of synthetic resin liquid, polyamide resin,
fluoride résin, melamine resin, acrylic resin-or the like
may be used as the synthetic resin liquid.
All-the fiber material layers may be formed of the
same material, or they may differ. When all the fiber
15 material layers are of the same material, coefficient of
thermal'expansion of all the fiber material layers is the
same, therefore warp is not generated in the cushioning
material, and uniform pressure distribution and uniform
thermal conductivity can be easily obtained. Further,
20 manufacturing is easy.
If fiber material layers are formed of different
materials, advantages of respective materials can be
synergistically obtained, while disadvantages of

respective materials can be offset. However, different

25 materials of fiber material layers have different
- 11 - .
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materi al s, advantages of respective materials can be synergistically
obt ai ned, while di sadvantages of respective materials can be offset.
However, different 25 materials of fiber material |ayers have different
- 12 - coefficients of thermal expansion, and therefore in order to prevent
war p of the cushioning materi-al, conbination of the materials in the upper
portion and the | ower portion should preferably by symetrical. 5

I n one enbodi nent, the bonding material |ayer has an adhesive agent. A heat
resi stant rubber or synthetic resin adhesive agent nay be used, or
alternatively, a liquid type or sheet type adhesive agent nmay be used.

Pref er abl e exaosfd licicnide ©ff [themrellasxpars iathesind tierefongenin aidexone
rubber adhesi ve agent, hydrogenated nitrile rubber adhesive agent, EPM
adhesi ve agentto ErRBVEeNth&snme ofgdhe cashilaning iederidies i aambigqwiiiomnNgF
adhesi ve agent, epoxy resin adhesive agent, polyimde resin adhesive agent
and so on. 15the matenials,dn,theWpRer aantden dapd dheoywey Rrtian | al

| ayers are | ami nated to obtain | tilayered structure with a bondi ng
material | ayeShovle: preferaply: oﬁ@mﬁgiﬁhﬁ? rea wei ght of each fiber

Cushi oni g et er 1 atastsn Swogiint"En Bt e Ak Bt hagian m
pressure adhesive agent. A heat resistant rubber or synthetic
resin adhesive agent may be used, or alﬁernatively, a
liquid type or sheet type adhesive agent may be used.
Preferable example includes fluoroelastomer adhesive
10 agent, silicone rubber adhesive agent, hydrogenated
| nitrile rubber adhesive agent, EPM adhesive agent, EPDM
adhesive agént, acrylic rubber adhesive agent, NBR
adhesive agent, epoxy resin adhesive agent, polyamide
resin adhesive agent and so on.
15 In the present invention, two or more fiber material
layers are laminated to obtain multilayered .structure with
a bonding material layer interposed. Ther;fore, uneven
area weight of each.fiber material layer can be offset,
and precision of area weight of the cushioning material as
20 a whole can be improved. Therefore, uhiform pressure
distribution and uniform thermal conductivity can be
obtained. The larger the number of fiber material.layers
to be laminated, the higher the precision of area weight.
In one embodiment, the bonding material layer has a

25 sheet-like base material which suffers from small amount

- 12 - This Sheet Has Been RTlaced




di stribution and uniformthermal conductivity can be obtai ned. The | arger
the nunber of fiber nmaterial |ayers to be |am nated, the higher the _
preci sion of area weight. In one enbodi nent, the bonding material |ayer has
a 25 sheet-1li ke base material which suffers fromsmall anount - 13 -
of deformation in the planar direction when subjected to heat or pressure,
and an adhesi ve agent applied on opposing surfaces of the base material. An
woven fabric, a synthetic resin film a netal foil, inorganic fiber 5

paper may be used as the base material. As the adhesive, heat resistant
rubber or synthetic resin adhesive agent may be used. More specifically,

f1uoroel ast ong adFesma®idgcih thie plaRaAr WikIctIMeshned ddfected to
hydrogenated nitril e rubber adhesiveé agent, EPM adhesive agent, EPDM 10

adhesi ve agenhea&Cby presshirer, afdeanyadhesive HfRmdkgpliedagant, epoxy
resin adhesi ve agent, polyimde resin adhesive agent or the |like may be
used. Fl uoroebppbsing sdirdéaices afeithe BEbl aditexiiad .agdm wovepn|fabmics,
resin adhesive agent is preferable. 15 In this enbodi ment al so, two
or nore fiber arasyatheit ilcayesd narfd limgmanamedalt &odlt aiimongamiilcafdiet
structure with a bonding material |ayer interposed, so that unevenness area
wei ght of eacPapesemaynber uged apetheabase suteniadnd Psedihs ddhesisiea

wei ght of the_cushioning material as a ) . .
heat resistant rubber or synthetic resin adhesive agent

may be used. More specifically, fluorocelastomer adhesive
agent, silicpne rubber adhesive agent, hydrogenated
nitrile rubber adhesive agent, EPM adhesive agént, EPDM
10 adhesive agent, acrylic rubber adhesive agent, NBR
adhesive ageﬁt, epoxy resin adhesive agent, polyamide
resin adhesive agent or the like may be used.
Fluoroelastomer adhesive agent, EPDM adhesive agent or
polyamide resin adhesive agent is preferable.
15 _ In this embodiment also; two or more fiber material
layers are laminated to obtain multilayered structure with
a bonding material layer interposed, so that unevenness
area weight of each fiber material layer can be offset and
precision of area weight of the cushiohing material as é
20 whole can be improved. As a result, uniform pressure
distribution and uniform thermal conductivity can be
obtained. As the cushioning.material is used repetitively
and repeatedly subjecﬁed to heat and pressure, the rubber
layer tends to expand in the planar direction. However,
25 as the bonding material layer suppressing movement of the
/'
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20 whol e can be inproved. As a result, uniformpressure distribution
and uni formthermal conductivity can be obtai ned. As the cushi oning
material is used repetitively and repeatedly subjected to heat and
pressure, the rubber layer tends to expand in the planar direction.
However, 25 as the bonding material |ayer suppressing novenent of the
14 fiber material layer in the planar direction is placed between the fiber
materials, novenent of the fiber material |ayers foll ow ng the expansion of
t he rubber | ayer can be prevented. Therefore, dinensional variation 5

can be suppressed even when the material is used for a |long period of tine,
and uni for m difgibebwdteriell Wagaattin ithepldminalirdctive tshoTheadt, the
bonding material layer is a rubber sheet. 1In this case, the rubber sheet
may be one 10 betweenwtheh fridhedf aretiensadms/,e mdvadmernt icf erteediiideer | N one
enbodi nent, the fiber material layer is a non- woven fabric, the bonding
mat eri al | ayematerdaflodagerso f fldowing diee terparmiomn\vah theriubken t he
foundation fabric are bonded by tangling between the fibers and the 15

f oundati on fabddy¥exr fiafeds presantedundherpionme dinansiem bivakiakien al
I's used repeatedly and subjected to repeated heat and pressure, the rubber
| ayer tefds t SR FURPRSRSes fvan athen itheh mafrmhal isiyged (FRX 13 per

long period of time, and uniform distribution of pressure
is maintained.

In one embodiment, the bonding material layer is a
rubber sheet. In this case, the rubber sheet may be one

10 in which reinforcing woven fabric is embedded.

In one embodiment, the fiber material layer is a non-
woven fabric, the bonding material layer is a foundation
fabric, and the non-woven fabric and the foundation fabric
are bonded by tangling between the fibers and the

15 foundation fabric caused by needle punching. When the
cushioning material is used repeatedly and subjected to
repeated heat and pressure, the rubber layer tends to
expand in the planar direction. However, since the fiber
material layer is reinforced by the foundation fabric,

20 movement of the fiber material layer following the
expansion of the :ubber layer can be prevented.
Therefore, dimensional variation can be suppressed even
if the cushioning material is used for a long period of
time, and uniform distribution of pressure can be

25 maintained.
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material |ayer is reinforced by the foundation fabric, 20 novenent of
the fiber material |ayer follow ng the expansion of the rubber |ayer can be
prevented. Therefore, dinensional variation can be suppressed even if the
cushioning material is used for a long period of time, and uniform

di stribution of pressure can be 25 mai nt ai ned. 15 In this enbodi nent,
an adhesi ve agent may be applied to the foundation fabric so that the
non-woven fabric and the foundation fabric are bonded not only by the
tangling between fibers and foundation fabric caused by needle 5 .
punchi ng but al so by adhesi on by the adhesive agent. This results in firm

bondi ng and furtherrd renioy eidd iddertt TRi1S | fdlfds Skridernty . mdp Wdeapplied
enbodi ment, the fiber material layer is a non- woven fabric and a first

bondi ng nat eritd dhay dourslatildh fabmindss ithat athe mon-evemofabwikeraddibri c
and the foundation fabric are bonded by tangling between the fibers and the
foundati on f alther foauskation rfadsitic e thorgled Adcte candy Bundiheey teaigek ired

| ayer has an adhesive agent. As for the lamnation of the fiber material

| ayer 15 afetweerb dhidiens mnderfiaundatjion fabniglcauseddy ofedbiried
non-woven-fabric | ayers prepared by bonding two or nore non-woven fabric

| ayers by neamsingthineg Hut a4lseyhy dhesion by the adhesive agent. This

results in firm bonding and further improvement of
dimensional stability.
In one embodiment,lthe fiber material layer is a non-

woven fabric and a first bonding material layer is a

10 foundation fabric. The non-woven fabric and the
foundation fabric are bonded by tangling between the
fibers and the foundation fabric caused by needle
punching. A second bonding material layer has an adhesive
agent. As for the lémination of the fiber material layer

15 and the bonding material layer, multiple stages of bonded
non-woven fabric layers brepared,by bonding two or more
non-woven fabric layers by means of the first bonding
material layer are laminated by means of the second
bonding material layer.  According to this embodiment,

20 since the bonded non;wovén fabric layer is reinforced by
the foundation fabric, it has good diménsional stability.
Since the bonded non-woven fabric layers are laminated in
multiple stages by means of the second bonding material
layer, unevenness of area weight of the bonded non-woven

25 fabric layers can be offset; precision of area weight of

| MR
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material |ayer are |am nated by neans of the second bonding material |ayer.
According to this enbodi nent, 20 since the bonded non-woven fabric |ayer
is reinforced by the foundation fabric, it has good di nensional stability.
Since the bonded non-woven fabric layers are lamnated in nultiple stages
by neans of the second bonding material |ayer, unevenness of area wei ght of
t he bonded non-woven 25 fabric | ayers can be offset, precision of area
wei ght of 16 the cushioning material as a whole can be inproved, and
hence uni form pressure distribution and uniformthermal conductivity can be
obtai ned. The |arger the nunber of |amnation, the better the precision of
area wei ght. tKe Sushionihgemaberitailleasr abwbodabodnnbet $mpirosed,eandt ant
rubber’' adhesive agent or synthetic resin adhesive agent nay be used as the
adhesi ve agenkence uwhifobmyvpreesurendistnbbutient andhunifesndtbennehg
material |ayer has a sheet-like base material which 10 suffers from
snmal | amount efPndeebivhtyosannbgl ehtainedect The hAsgesubhechupbes péat or
pressure, and_an_ adhesive agent applied on ogggsingfsurfaces,o t he_base

material . Thi $aBbARF{B0r eth8 PRFERE, LhApPEGEHBAPNOPL AECRI WEAGRENAl AS

L O IR Re S hheRL da TR Ll oBBadi A8t s, "HOhE rbl1bRENT R er
adhesive agent or synthetic resin adhesive agent may be
used as the adhesive agent.

In thé above described embodiment, the second bonding
material layer has a sheet-like base material which

10 suffers from small amount of deformation in planar
direction when subjected to heat or pressure, and an
adhesivg agent applied on opposing surfaces of the base
material. This contribute to further improvement of the
dimensional stability of the cushioning material as a

15 whole.

In the above embodiment, an adhesive agent is applied
to the foundation fabric of the first bonding material
layer, for example. The non-woven fabric and the
foundation fabric are bonded by tangling between the

20 fibers and the foundation fabric caused by needle punching
as well as by adhesion by adhesive agent. This further
improves dimensional stability of the bonded non-woven
fabric layer, and hence dimensional stability of the
cushioning material as a whole can be improved.

25 : | When the bonding material layer has an adhesive

- 16 - )
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to the foundation fabric of the first bonding material |ayer, for exanple.
The non-woven fabric and the foundation fabric are bonded by tangling

bet ween the 20 fi bers and the foundation fabric caused by needl e
punching. as well as by adhesion by adhesive agent. This further inproves

di mensi onal stability of the bonded non-woven fabric |ayer, and hence

di nensi onal stability of the cushioning naterial as a whole can be

i nproved. 25 When the bonding material |ayer has an adhesive -
17 - agent, preferably, a fluoroel astomer adhesive agent is used.

Fl uor oel ast oner adhesi ve agent has superior heat resistance. Further, since

it is rubber aé?sﬁéﬁé,\/%z?élfﬁh}abii,%(hfméﬁoélwtélﬁérféﬁébﬂréta(géx\feniélfter
vul cani zati on and bondi ng, not deteriorating cushioning property of
the fiber mataised. | BRiordelws ttdher Fdhesive cagemerhaposypst bor f héet ,

mel am ne fiber, polyphenylene sulfide fiber or the like is used for the
~ fiber materialrésiystand® ef Fuabther 4 dioate riesi k¢ anasbdd adhésine  agénthi ch
glass transition tenperature is at |least 200[err]C and the tenperature at
whi ch wei ght |ios sexifiditgosupeniced gxibiclity ecennpbeerivnlcanbzationt
400[err] C, is used. Such heat resistant fiber may be heat resistant organic
fi ber or % nor gl dandieng, Tt Higkeriarating asshioniggpxoperky ?hcthRes
aromati c pol yan de fiber,_polfinide

fiber material layer.

Generally, polyamide fiber; polyester fiber, melamine
fiber,.polyphenylene sulfide fiber or the like is used for
the fiber material layer. Preférably, a heat resistance

10 fiber, of which glass transition temperature is at least
200°C and the temperature at which weight losé of 10 % is
caused by thermal decomposition is at least 400°C, is
used.. Such heat resistant fiber may be heat resistant
organic fiber or inorganic fiber. The heat resistant

15 organic fiber includes aromatic polyamide fiber, polyamide
fiber, aromatic polyester fiber and so on. The inorganic
fiber includes glass fiber, fock wool fiber, silica fiber,
metal fiber and the like. One of these heat resistant
fibers or two or more of these mixed are used in the form

20 of non-woven fabric, woven fabric or paper.

In a preferred embodiment, an acrylic monomer is
added in the composition forming the upper and lower

.rubber layers. Addition of acrylic monomer allows direct

adhesion between the rubber layer and the releasing layer,

25 without inserting an adhesive agent layer. Therefore, the
T




fiber, aromatic polyester fiber and so on. The inorganic fiber includes
gl-ass fiber, rock wool fiber, silica fiber, netal fiber and the |ike. One
of these heat resistant fibers or two or nore of these mxed are used in
the form 20 of non-woven fabric, woven fabric or paper. In a preferred
enbodi nent, an acrylic nononer is added in the conposition formng the
upper and | ower rubber |ayers. Addition of acrylic nononer allows direct
adhesi on between the rubber layer and the rel easing | ayer, 25 wi t hout

i nserting an adhesive agent |ayer. Therefore, the 18 manuf acturi ng
process can be sinplified. In a preferred enbodi nent, the upper rubber

llayer and thepypRgactehrdny Procdss’ cAne brilkamgs iWildpout any adhesive agent,
and the | ower rubber |ayer and the | ower releasing 5 | ayer are adhered

wi thout any adhesi u@ agpiieferied bmbodinent atdte apbdhaubberndiayer ARl
are adhered w t hout adhesive agent, unevenness of pressure and of thernmal

conductivity thesegpey tredecadliag \leyayeatrec adhexreagr exeahicert ahy adhesive
Preferably, the tenperature at which weight |oss of 10 %is caused by
t hermal deconpgenti,oandf thepdowend rubker dalyesr andy dhe ilower Inedsasing
380[err]C. A heat resistant rubber may be used as a material of the rubber
| ayer. Rbre dp¥erfazel pgheredordsheutonny, adhgsiveDRIgeEM dr odéndthed
rubber layer and the releasing layer are adhered without
adhesive agent, unevenness of pressure and of thermal
conductivity caused by the adhesive agent can be
prevented.
10 Preferably, the temperature at which weight loss of
10 % is caused by thermal decomposition of-upper and lower
rubber layers is at least 380°C. A heat resistant rubber
may be used as a material of the rubber layer. More
specifically, fluoroelastomer, EPM, EPDM, hydrogenated
15 nitrile rubber, silicone rubber, acrylic rubber, butyl
rubber are preferable. These rubber materials may be used
by itself, or blended or mixed with 6ther organic or
inorganic material. The compounding agent and the
compounding ratio of the rubber 1a&er mainly formed of the
20 rubber material should preferably be adjusted so that the
temperature at which the weight loss of 10% is caused by
thermal decomposition is at least 380°C. |
Preferably, the primary component of the upper and

lower rubber layers is a highly heat resistant

25 fluoroelastomer.
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15 ‘nitrile rubber, silicone rubber, acrylic rubber, butyl rubber are
pr-ef erable. These rubber materials nmay be used by itself, or blended or.

m xed with other organic or inorganic material. The conpoundi ng agent and
t he conpounding ratio of the rubber layer mainly forned of the 20 r ubber
material should preferably be adjusted so that the tenperature at which the
wei ght | oss of 10%is caused by thermal deconposition is at |east

380[err]C. Preferably, the primary conponent of the upper and | ower rubber

| ayers is a highly heat resistant 25 fl uor oel ast oner . 19 More
preferably, the upper and |lower releasing |layers are formed by a fluoride

resin filmserving Msré herepaEdlp) theeppéndandybbwer THE1846DRG Yayers
requi red of the exudation preventing layer is that exudation of the

conpoundi ng ageré forméd Byhbefluwaride sédctfibhysereimgtas. théurther, a
mat eri al having nodulus of. elasticity close to that of rubber is
preferable. |dxwdatiorgpiewerening dlayaat | SThedproperey asequeitred obf t the
rubber | ayer can be effectively utilized on the surfaces of the 10

cushi oni ng materiddticn prevenriowenkaysr ofs prhat Lexudatiten of the and downs
of the surfaces of the heating platen and the mrror plate can be absorbed
by the rubber ¢enrounding tagemal i dhesrubber camtbaceffrchivel® heating

pl aten and . . .
prevented. Further, a material having modulus of

elasticity close to that of rubber is preferable. If such
requirements are satisfied, the elasticity of the rubber
layer can be effectively utilized on the surfaces of the

10 cushioning material, so that unevenness of pressure caused
by ups and downs of the surfaces of the heating platen and
the mirror plate can be absorbed by the rubber layer, and
thermal expansion or contraction of the heating platen and
the mirror plate can be followed. Thus uniform pressure

15 distribution and uniform thermal conductivity can be
obtained.

In view of the foregoing, the exudation preventing
layer should preferably be formed by a fluoride resin
film. Among.fluoride resih films, tetrafluoroethylene-

20 perfluoroalkylvinyllether copolymer (PFA) and
. tetrafluoroethylene-hexafluoropropylene copolymer (FEP)
are particularly preferable. When a fluoride resin film
is used as the exudation preventing layer, it is effective
if it has the thickness in the range of from 10 um to 200

25 pm. Preferable range of thickness is from 50 um to 100
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the mrror plate can be followed. Thus uniform pressure 15 di stribution
and uni formthermal conductivity can be obtained. In view of the foregoing,
t he exudation preventing | ayer should preferably be formed by a fluoride
resin film Anmong fluoride resin filnms, tetrafl uoroethyl ene- 20

per fl uoroal kyl vi nyl ether copol yner (PFA) and

tetrafl uoroet hyl ene- hexaf |l uor opropyl ene copol yner (FEP) are particularly
preferable. Wen a fluoride resin filmis used as the exudation preventing
layer, it is effective if it has the thickness in-the range of from 10 um
to 200 25 um Preferable range of thickness is from50 umto 100 20
um The foregoifig and ot her objects, features, aspects and advantages of
the present invention will beconme nore apparent fromthe foll ow ng detail ed
description of the Bhe feoregeihgi anéndther wbjettienfeatunagynaspeotsith

t he acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cross section amdvadgartagessofl thenpsesent pirvenhjonnwbblebecomer moged
superi nposed. 10 Fig. 2'is a cross section showi ng an exanple of a
conventional cappreenhginemcthe | foblowingi detaibed desgriptignaofrthe

section show ng anot her exanpl e of
5 present invention when taken in conjunction with the

accompanying drawings.
BRIEF bESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectioh showing various elements
for pressing an object, arranged superimposed.

10 Fig. 2 is a cross section showing an example of a
conventional cushioning material for forming press.

Fig. 3 is a cross section showing another example of
the conventional cushioning material for forming press.

Fig. 4 is a cross section showing a still further

15 example of the conventional cushioning material for
forming press.

Fig. 5 is a cross section showing a still further
example of the conventional cushioning material for
forming press.

20 Fig. 6 is a cross section showing a still further
example of the conventional cushioning material.for
forming press. |

Fig. 7 is a cross section showing a still further
example of the conventional cushioning material for

25 forming press.
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t he comventional cushioning material for forming press. Fig. 4 is a cross
section showing a still further 15 exanpl e of the conventi onal
cushioning material for formng press. Fig. 5is a cross section showing a
still further exanple of the conventional cushioning material for formng

press.

20

Fig. 6 is a cross section showing a still further exanple

of the conventional cushioning material for formng press. Fig. 7 is a
cross section showing a still further exanple of the conventional
cushioning material for 25 form ng press. 21 Fig. 8 is a cross
section show ng, in enlargenent, a portion of Fig. 7. Fig. 9 is a cross
section show ng anrdghod® M@nta @frosise spictdiom showdiig,orin ®nlargemerfi,g.a 10
is a cross section show ng anot her enbodi nent of the present invention.
Fig. 11 is a poasdomecifi ®igshdwi ng a further enbodi nent of the present

Il nvent i

on.

Fig. 12 illustrates structure of a first bonding 10 mat eri al

| ayer 51 shown in Fig. P1isFiagcrossi sestdons shomimooans eahadinens: qf

further

10

15

20

25

the present invention.

Fig. 10 is a cross section showing another embodiment
of the present invention.

Fig. 11 is a cross section showing a further
embodiment of the present invention.

Fig. 12 illustrates structure of a first bonding
material layer 51 shown in Fig. 11.

fig. 13 is a cfoss section showing a still further
embodiment of the present invention.

Fig. 14 is a crosé section showing a still further
embodiment of the present invention.

Fig. 15 is a cross section ghowing a still further
embodiment of the present invention.

Fig. 16 is a cross section showing a still further
embodiment of the present invention.

Fig. 17 is a cross section showing a still further
embodiment of the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1

The cushioning matérial for forming press shown in
Fig. 9 includes two fiber material layexrs 31 and 32
positioned on upper and lower sides of a bonding material

_;__————-—‘—‘“"’—_~
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enbodi nent of the present invention. Fig. 14 is a cross section show ng a

still further enbodi nent of the present invention. 15 Fig. 15 is a
cross section showing a still further enbodi ment of the present invention.
Fig. 16 is a cross section showing a still further enbodi mrent of the
present invention. Fig. 17 is a cross section showng a still further 20

enbodi nent of the present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Enbodi nent 1 The cushioning material for form ng press shown in
Fig. 9 includes two fiber material |ayers 31 and 32 25 positi oned on
upper and | ower sides of a bonding materi al 22 layer 30, respectively,
an upper rubbelayesuye30 33rgasedtivelly pnamnuppeer rebbéackapéroda fi ber
material |ayer 31, a | ower rubber layer 34 positioned on a | ower surface of
the ot her fibeposktioned omyan @epennsuphree exfidcené ofiiber mateviali bayeanyer
35 positioned on an upper surface of upper rubber |ayer 33 for preventing
exudati on of a3korpolewengribkex Laven Htdrositbpeedremberlewgerserfagad a
| ower exudation_ preventing |ayer 36 positioned on_a | ower surface of |ower
rubber |ayer R fhe pehehifiReamateriatdaverof2a 2BNPBRARI FUdaERED

contai ned in | ower rupber .y _
preventfhg layer 35 positioned on an upper surface of

upper rubber layer 33 for preventing exudation of a
compounding agent contained.in upper rubber layer 33, and
a lower exudation preventing layer 36 positioned on a
lower surface of lower rubber layer 34 for preventing

10 exudation of a compounding agent contained in lower rubber
layer 34. A non-woven fabric, woven fabric or paper is
used as fiber material layers 31 and 32. These two fiber
material layers 31 and 32 may be formed of the same
material or different materials.

15 As the upper and lower rubber layers 33 and 34,
rubber having heat resistance may be used. For example

| fluorocelastomer, EPM, EPDM, hydrogenated nitrile rubber,

siiicone rubber, acrylic rubber, butyl rubber or the like
may be used. Preferably, fluoroelastomer containing

20 acrylic monomer is use&. The acrylic monomer includes
tetrahydrofurfuryl methacrylate, methoxy diethylene glycbl
methacrylate, phenoxy ethyl acrylate, phenoxy diethylene
glycol acrylate, ethylene dimethacrylate, 1,3-butylene
dimethacrylate, 1,4-butylene dimethacrylate, 1,6-

- 25 hexanediol dimethacrylate, polyethylene glycol
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| ayer 34. A non-woven fabric, woven fabric or paper is used as fiber
material |layers 31 and 32. These two fiber material |layers 31 and 32 may
be formed of the same material or different materials. 15 As the
upper- and | ower rubber |ayers 33 and 34, rubber having heat resistance may
be used. For exanple fluoroelastoner, EPM EPDM hydrogenated nitrile
rubber, silicone rubber, acrylic rubber, butyl rubber or the |like nay be
used. Preferably, fluoroelastonmer containing 20 acrylic nononer is used.
The acrylic nonomer includes tetrahydrofurfuryl nethacrylate, methoxy

di et hyl ene glycol nethacrylate, phenoxy ethyl acrylate, phenoxy diethyl ene

gl ycol acryl at@imetiyd £k JTet WSyt aried idl Adiad ¥y Eate fi Dp6HRéxahéd fol
1, 4- butyl ene di nethacrylate, 1,6- 25 hexanedi ol di net hacryl at e,

pol yet hyl ene gliamatylate3 2 2rst Heics y( Himetlacherylday adii ethoxpcpényd) 1,
6- hexanedi ol diacrylate, 2,2'- bis (4-nethacryl oxy di et hoxy phenyl)

propane, 2,2' -pippanel, aZs31-oxyisli et-+amy hdrenydjetthoxyrehenyl pephgpane,
propane triacrylate, trinethylol propane 5 trimethacrylate and

pent aer yt hri t diringthylohipropgne dit rararkate c tpieeehylol tpeopamder, it
becomes possible to directly adhere the ruhber | ayer to the exudation

preventi iy | ayerimefharrrlake apdimentarayrthriphitrigerylate.

By adding acrylic monomer to the rubber, it becomes
possible to directly adhere the rubber layer to the
exudation preventing layer, without using any adhesive
agent layer.

10 In view of fleiibility, heat resistance and releasing
property, fluoride resin film is most preferable as the
exudation preventing layers 35 and 36. However, other
materials can also be used.

As already described, the exudation preventing layers

15 35 and 36 are directly adhered to rubber layers 34 and 35
without interposing any adhesive agent, and therefore the
problems of uneven pressure and uneven temperature caused
by the adhesive agent layer can be avoided.

- Embodiment 2

20 The cushioning material for forming press shown in
Fig. 10 includes a non-woven fabric layer 40 containing a
bonding material layer 41 therein, an upper rubber layer
42 positioned on an upper surfade of non-woven fabric
layer 40, a lower rubber layer 43 positioned on a lower

25 surface of non-woven fabric layer 40, an upper exudation
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10 . In view of flexibility, heat resistance and rel easing property,
fluoride resin filmis nost preferable as the exudation preventing | ayers
35 and 36. However, other nmaterials can also be used. As already
‘descri bed, the exudation preventing |ayers 15 35 and 36 are directly
adhered to rubber layers 34 and 35 w thout interposing any adhesi ve agent,
and therefore the problens of uneven pressure and uneven tenperature caused
by the adhesive agent |ayer can be avoi ded. Enbodi nent 2 20 The
cushioning material for formng press shown in Fig. 10 includes a non-woven
fabric layer 40 containing a bonding material |ayer 41 therein, an upper
rubber | ayer 4greveentingeilageradduppsitionédcenoainnappenyvenrifabei ofl ayer
40, a | ower rubber |ayer 43 positioned on a | ower 25 surface of
non-woven fabrupperyrzubher 3ayeppé2,ecandati dawer ezugasiont prgveaydngs4
posi tioned on an upper surface of upper rubber |ayer 42, and a | ower
exudati on previayeEg4bapesiliopedi pnofedonnrasnsfaces off dowess rubher r ubber
| ayer 43. 5 Non-woven fabric layer 40 is formed of aromatic
pol yani de fibet2¥®Bolding material 41 is a foundation fabric formed of
aromatjc polyanide fiber, & NoBLROYENLaBEI G0l FYCEo20.2"d " Quidaton fabric

polyamide fiber. Bonding material 41 is a foundation

fabric formed of aromatic polyamide fiber. Non-woven

fabric layer 40 and foundation fabric 41 are needle

' punched, so that fibers enter meshes of the foundation
10 fabric. Thus, by the tapgling of fibers and the
foundation fabric, expansion of the non-woven fabric layer
- 40 in the planar direction is suppressed, and as a result,
dimension in the thickness direction also is stabilized.
The material of the upper and lower rubber layers 42

15 and 43 is fluoroelastomer containing acrylic monomer.
Exudation preventing layers 44 and 45 are fluoride resin
films.

Embodiment 3
A cushioning material for forming press shown in Fig.

- 20 11 includes a lamination of a non-woven fabric layer 50
including a first bonding material layer 51 therein and a
non-woven fabric layer 52 including a first bonding
material layer 53 therein, with a second bonding material
layer 54 interposed. An upper rubber layer 55 is

25 positioned on an upper surface of non-woven fabric layer
S

i
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punchea, so that fibers enter nmeshes of the foundation 10 fabric. Thus,
bysthe tangling of fibers and the foundation fabric, expansion of the
non-woven: fabri-c layer 40 in the planar direction is suppressed, and as a
result, dinmension in the thickness direction also is stabilized. The
material of the upper and | ower rubber |ayers 42 15 and 43 is

fl uoroel astoner containing acrylic nononer. Exudation preventing |ayers 44
and 45 are fluoride resin filnms. Enbodiment -3 A cushioning material for
form ng press shown in Fig. 20 11 includes a | am nation of a non-woven
fabric layer 50 including a first bonding material |layer 51 therein and a

non-woven fabsjpg himebn51tbﬂﬁbb€fkn9u§tf5bé§tahoﬁgb&& exuaaitdlon ayer . 53
therein, with a second bonding material |ayer 54 interposed. An upper
rubber |ayer preventing lpgeirrt 50ntd positiovppd. Si lewerofrubberwdagerf abric
| ayer 25 50, and on its upper surface, an upper exudation preventing
| ayer 57 is pb6$iisopeditidnkdwen aubbweer| syrfabé o€ pbhei bitheed non-wolvener
surface of the other non-woven fabric |ayer 52, and on its |ower surface, a
| oner 5 exfidbriion lpyerehi ngnfaper 18§ lowpyssurdace, B JOoweX || ustrates
the structure of the first bonding material |ayer 51. The other first
bondi ng 5 exudation preventing layer 58 is positioned.
Fig. 12 illustrates the structure of the first

bonding material layer 51. The other first bonding

material layer 53 has the identical structure. As is

shown in the figure, first bonding material layer 51

10 includes an open weave glass cloth 5la to which
fluoroelastomer adhesive 51b is applied not sealing the
mesh of the glass cloth.

First bonding material layer 51 and non-woven fabric
layer 50 are needle punched, and similarly, the other

15 first bonding material layer 53 and non-woven fabric layer
52 are needle punched. As shown in Fig. 12, first bonding
material layer 51 has meshes 51c, and therefore fibers
enter the meshes 51¢. In this manner, by tangling of the
fibers and the bonding material layer, expansion of non-

20 woven fabric layers 50 and 52 in the planar direction is
suppressed, and as a result, dimension in the thickness
direction also is stabilized.

~ An aromatic polyamide fiber is used as the non-woven

fabric layers 50 and 52. The area weight of non-woven

25 fabric layer 50 needle punched including the first bonding

[T
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mat erical | ayer 53 has the identical structure. As is shown in the figure,
fisrst bonding nmaterial |ayer 51 10 I ncl udes an open weave glass cloth
51a to which fluoroel astoner adhesive 51b is applied not sealing the nesh
of -the glass cloth. First bonding material |ayer 51 and non-woven fabric

| ayer 50 are needl e punched, and simlarly, the other 15 first bonding
material |ayer 53 and non-woven fabric |ayer 52 are needl e punched. As
shown in Fig. 12, first bonding naterial |ayer 51 has neshes 51c, and
therefore fibers enter the nmeshes 51c. In this manner, by tangling of the
fibers and the bonding material |ayer, expansion of non- 20 woven fabric
| ayers 50 and ntdridlhelfieanBl dndcihdmisa 166 Sefl, nomevoser fsEd ,

di mension in the thickness direction also is stabilized. An aromatic

pol yam de fi bérayesr 52 chesdldhpunrhedviocIwhing thyef srd bowmdi®y The area
wei ght of non-woven 25 fabric layer 50 needl e punched including the
first bondi ngmateasiadtlayed hyaere HotndbGhegimea wei ght of non-woven
fabric |layer 52 needl e punched including the first ‘bonding material |ayer
53 are both 650 g/ fthe Bercaqutdahdiowglinatemniak i ldyeny®t 53! 4 Yhasg ass 5
cloth, to opposing surfaces of which fluoroel astoner adhesive agent is

appl i ed. S5The ot altofoppRsingurfiares of which fluoroelastomer

adhesive agent is applied. ' The material of the upper and
lower rubber layers 55 and 56 is a fluoroelastomer
containing acrylic monomer. The material of the upper and
lower exudation preventing layers 57 and 58 is a fluoride-

10 resin film. As compared with Embodiment 2, the advantages
of Embodiment 3 aré as follows.

First, since the first bonding material layer and the
non-woven fabric layer are bonded not only by the tangling
of fibers but also by adhesion, bonding force is stronger

15 than when they are bonded simply by needle punching.
Therefore, dimensional stability of the bonded non-woven
fabric layers (50 and 51 as well as 52 and 53) is
improved. |

Further, since two bonded non-woven fabric layers are

20 superimposed with the second bonding matérial layer 54
interpoéed, unevenness of the area weight of respective
bonded non-woven fabric layers can be offset, thus
improving precision of area weight.

Further, since a fluoroelastomer adhesive agent is

25 used, it has superior heat resistance. Further, since it
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| ower frubber |ayers 55 and 56 is a fluoroel astoner containing acrylic
nononer. The material of the upper and | ower exudation preventing |ayers
57 and 58 is a fluoride 10 resin film As conpared with Enbodi nment 2,
t he advantages of Enbodinent 3 are as follows. First, since the first
bondi ng material |ayer and the non-woven fabric |ayer are bonded not only
by the tangling of fibers but also by adhesion, bonding force is stronger
15 t han when they are bonded sinply by needl e punching. Therefore,

di rensional stability of the bonded non-woven fabric |ayers (50 and 51 as
well as 52 and 53) is inproved. Further, since two bonded non-woven fabric
| ayers are 20 has Ssigserigoseiexibilide, sacshibriingi propeteyiaf thyefibdr
i nt erposed, unevenness of the area weight of respective bonded non-woven
fabric | ayers neiremisabf Xagsr ishusot ngegnadad preci sion of area weight.
Further, since a fluoroel astoner adhesive agent is 25 used, it has
superior heat resi Snbadimerfurd her, since it 27 has superi or
flexibility, cushioning property of the fiber material |ayer is not

degraded. Enmbodi medt enshiQmindmaterialerfar fOming RTRS $Hrehewn howF G-
g5 5 13 _i1n3C|iurgcelsu ehsr et rpeoendbecgn eo _nvo\DrY-evpoJearP r%éinlzfél efa'tsygx(')s’ 66(5L ¢ 61
and 62. Bonded non-woven fabric layers 60, 61 and 62 are
non-woven fabric layers 60a, 6la, and 62a including first
bonding material layers 60b, 61b and 62b therein,
respectively, and these are needle punched. Area weight
10 of each of the bonded non-woven fabric layers 60, 61 and
- 62 is 450 g/n’.
The bonded non-woven fabric layers 60, 61 and 62 are
bonded by means of second bonding material layers 63 and
64. On an upper surface of the uppermost bonded non-woven
15 fabric layer 60, an upper rubber layer 65 is positioned,
and on its upper surface, an upper exudation preventing
layer 67 is positioned. On a lower surface of the
lowermost bonded non-woven fabric layer 62, a lower rubber
layer 66 is positioned, and on its lower surface, a lower
20 exudation preventing layer 68 is positioned.
Structures of the first bonding material layers 60D,
61b and 62b are the same as that shown in Fig. 12. Non-
woven fabric layers 60a,.61a and 62a are formed of

aromatic polyamide fiber. The second bonding material

25 .layers 63 and 64 are prepared by applying fluoroelastomer
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ahd 65;

| ayers 60a, 6la, and 62a including first bonding materi al

and 62b therein, respectively, and these are needl e punched. Area weight 10

Bonded non-woven fabric |ayers 60, 61 and 62 are non-woven fabric

| ayers 60b, 61b

of each of the bonded non-woven fabric |ayers 60, 61 and 62 is 450 g/ nR.
The bonded non-woven fabric |layers 60, 61 and 62 are bonded by neans of
second bonding material |ayers 63 and 64. On an upper surface of the

upper nost bonded non-woven 15 fabric |layer 60, an upper rubber |ayer 65

I's positioned, and on its upper surface, an upper exudation preventing

| ayer 67 is positioned. On a |l ower surface of the | owernost bonded
non-woven fabadhesiyer to2 oppodsing sitfadies afela Gladss pdvth.oned, and on
surface, a | ower 20 exudation preventing |ayer 68 is

posi tioned. Struct thhes maftetrtia lf iofs trutbded lgyeaiscrGSalandayed Ss6@, 61b and
62b are the sane as that shown in Fig. 12. Non- woven fabric |ayers 60a,
6la and 62a afdubgoedastonerodnciladislgy acnyd ifld menomekhe $wlatilsondi ng

its | ower

mat eri al

25

| ayers 63 and 64 are prepared by applying fluoroel ast onmer

28 adhesi ve t Preypading JayexeedTomnd §i8aaxec foumedrins rigle glesdmber

| ayers 65 and 66 is a fluoroelastoner including acrylic nononmer. Exudation

preventi Ag | aféd®S67 and 68 are formed of fluoride resin

10

15

20

25

~The structure of Embodiment 4 differs from that of
Embodiment 3 first in that three bonded non-woven fabric
layers are superimposed, and secondly, that the area
weight of the bonded non-woven fabric layer is small.
Since a number of bonded non-woven fabric layers each
having smaller area weight are superimposed, the precision
of area'weight as a whole can be improved. However, as
for the cushioning property, that of the second embodiment
ié superior.

Embodiment 5

A cushioning material for fbrming press shown in Fig.
14 includes three paper layers 70, 71 and 72. The paper
laYer is paper like material prepared by mixing aromatic
polyamide fiber and rock wool. The paper layers 70, 71
and 72 are bonded by means.of bonding material layers 73
and 74. Bonding material layers 73 and 74 afe prepared by
applying a fluoroelastomer adhesive agent on opposing
surfaces of a glass cloth.

On an upper surface of the uppermost paper layer 70;

an upper rubber layer 75 is positioned, and on its upper
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5 films. The structure of Enbodinent 4 differs fromthat of Enbodi nent 3
first in that three bonded non-woven fabric | ayers are superinposed, and
secondly, that the area weight of the bonded non-woven fabric layer is
smal | . 10 Since a nunmber of bonded non-woven fabric | ayers each having
smal | er area wei ght are superinposed, the precision of area weight as a
whol e can be inproved. However, as for the cushioning property, that of

t he second enbodi nent is superior. 15 Enbodi mrent 5 A cushi oni ng
material for form ng press shown in Fig. 14 includes three paper |ayers 70,
71 and 72. The paper layer is paper like material prepared by m xing

aromati c pol yaghfifaéé Pein anppép Cxi@tionl hﬁr@ﬁéﬁtithEéyei‘Oﬂ?isZQ and
72 are bonded by neans of bonding material layers 73 and 74. Bondi ng

materi al | ayergodBtoofled4 a0 @rbpacedstyfapel yfnghe lowermekaspaper
adhesi ve agent on opposing surfaces of.a glass cloth. On an upper surface
of the upper nokayernpe?, | aybowed, rabber bayeppeé isbpesitipred/Sand on
positioned, and on its upper 29 surface, an upper exudation preventing
| ayer 77 is pobtsiboeer sinface pwerleowerfexudition pvexenbingpipyer| Zfer
72, a lower rubber layer 76 is positioned, and on
5 is positioned. Upper and lower rubber layers 75 and 76

are formed of a fluoroelastomer including acrylic monomer.

Exudation preventing layers 77 and 78 are fluoride resin

films.

The feature of Embodiment 5 is as follows.

10 The area weight and the thickness precision of the
paper layer itself are better than those of noh-woven
fabric. Thefefore, precision of area weight as a whole
can be improved. Further, since rubber layers are
superimposed on the surféces, cushioning property is

15 better as compared with conventional cushioning material

| formed of paper made by mixing materials. .Further,'it
does not have any ups and downs on its surfaces. However,
as compared with Embodiments 2, 3 and 4 above and
Embodiments 6, 7 and 8 which will be described in the

20 following, cushioning property is inferior.

Embodiment 6
A cushioning material for forming press shown in Fig.
15 has a woven fabric layer 80 at its center,_and bonding

material layers 81 and 82 on its upper and lower surfaces.

25 On an upper surface of one bonding material layer 81, a
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its | ower surface, a | ower exudation preventing |ayer 78 5 S
positioned. Upper and | ower rubber layers 75 and 76 are fornmed of a

fl uoroel astoner including acrylic nonomer. Exudation preventing |ayers 77
and 78 are fluoride resin filnms. The feature of Enmbodinment 5 is as follows.
10 The area weight and the thickness precision of the paper |ayer
itself are better than those of non-woven fabric.- Therefore, precision of
area wei ght as a whole can be inproved. Further, since rubber |ayers are
superi nposed on the surfaces, cushioning property is 15 better as
conpared with conventional cushioning material fornmed of paper made by

M Xi ng nat er i BSnd&drid®iwovén MOSSr1Ot 1Apee 8BYisPposeidhsasS OBohdiéd
surfaces. However, as conpared with Enbodi nents 2, 3 and 4 above and

Enbodi ments 6,ndonh-ansvén whalshiov ldyédre 83 sincbedes mohewdden fabriowliager
cushi oning property is inferior. Enbodinment 6 A cushioning material for
form ng press 8Imwmeedlei pundiiedasogeviveerwithra cbonging 30ateriat tayeer,
and bonding material layers 81 and 82 on its upper and |ower surfaces. 25
On an upper sui3ctherebme M ntowex sunfaceyef the atherbondiaad
non-woven fabric layer 83 is positioned. Bonded non-woven fabric |ayer 83
i ncl udes hon- ateriabrlayer 42, a bonded non-woven fabric layer 84 is

positioned. Bonded non-woven fabric layer 84 also
includes a non-woven fabric layer 84a which is needle
punched together with a bonding material layer 84b
therein.

10 On an upper surface of upper bonded non-woven fabric:
layer 83, an upper'rubber layer 85 is positioned, and
further on its upper surface, an upper exudation
preventing layer 87 is positioned. On a lower surface of
lower bonded non-woven fabric Iayer 84, a lower rubber

15 layer 86 is positioned, and on its lower surface, a lower
exudation preventing layer 88 is positioned.

The woven fabric layer 80 is formed of a multiple-ply
woven cloth of aromatic polyamide fiber. Bonding material
layers 81 and 82 are prepared by applying a

20 fluoroelastomer adhesive agent on opposing surfaces of a
glass cloth. Bonded non-woven fabric layers 83 and 84
have the same structure as the bonded non-woven fabric
layer of Embodiment 4.

Rubber layers 85 and 86 are of fluoroelastomer

25 including acrylic monomer, and exudation preventing layers
ot Has Been Replaced
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83a n€edl e punched together with a bonding material tayer 83b therein. On
a ‘l oner surface of the other bonding 5 material |ayer 82, a bonded
non-woven fabric |ayer 84 is positioned. Bonded non-woven fabric |ayer 84
al so includes a non-woven fabric |ayer 84a which is needl e punched together
with a bonding material |ayer 84b therein. 10 On an upper surface
of upper bonded non-woven fabric |ayer 83, an upper rubber layer 85 is
positioned, and further-on its upper surface, an upper exudation preventing
| ayer 87 is positioned. On a |ower surface of |ower bonded non-woven
fabric layer 84, a | ower rubber 15 | ayer 86 is positioned, and on its

| ower surface,8hA dnidv88 eaxtelaf Iy ideviessimofiayer 88 is positioned. The
woven fabric layer 80 is fornmed of a nultiple-ply woven cloth of aromatic
pol yam de fiber. Brehnalifeptmaterofa| Enlsodimertl Gnids S¢hat ecumpeeqgamesls byf
applying a 20 fl uoroel ast omer adhesi ve agent on opposing surfaces of a
gl ass cloth. &malewight and pda digmensiona B3stakil Butnawikiciheaxanthe
structure as the bonded non-woven fabric |ayer of Enbodi ment 4. Rubber.

| ayers 85 and igdharentrdisadyaniageomh Gt nontwevrr nfakel|a%e nononer

and exudgl 1 on B S anaatel £95 By the wover Fabeid fayer B0 Jand ihal' ' ™
superior cushioning property, which is the advantage of
the non-woven fabric, is fully exhibited.
Embodiment 7
A cushioning material for forming press shown in Fig.
10 16 includes two boﬁded non-woven fabric layers 91 and 92
superimposed with a second bonding material layer 90
interposed. On an upper surfacé of one bonded non-woven
fabric layer 91, an upper rubber layer 93 is positioned,
and on its upper surface, an upper exudation preventing
15 layer 95 is positioned. On a lower surface of a lower
bonded non-woven fabric layer 92, a lower rubber layer
94 is positioned, and on its lower surface, a lower
exudation preventing layer 96 is positioned. The upper
bonded non-woven fabric layer 91 includes a non-woven |
20 fabric layer 91a needle punched together with a bonding
material layer 91b therein. The lower bonded non-woven
fabric layer 92 also includes a non-wéveﬁ fabric layer 92a
needle punched together with a bonding material layer 92b
therein.

25 Except that second bonding material layer 90 is
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The feature of Enbodinent 6 is that unevenness of area wei ght and poor
di mensi onal stability which are the inherent disadvantages of the non-woven
fabric are 5° conpensated for by the woven fabric |ayer 80, and that
superior cushioning property, which is the advantage of the non-woven
fabric, is fully exhibited. Enbodinent 7 A cushioning material for formng
press shown in Fig. 10 16 includes two bonded non-woven fabric |ayers 91
and 92 superinposed with a second bonding material |ayer 90 interposed. On
an upper surface of one bonded non-woven fabric |ayer 91, an upper rubber
| ayer 93 is positioned, and on its upper surface, an upper exudation
preventing 15formédyiey £5fivofesidsonnsh sKk¥et, | ONEIsErticBafe0bfa | oner
bonded non-woven fabric |ayer 92, a | ower rubber |ayer 94 is positioned,
and on its | chmbvodimémce? shdwnwein eRiglatl®dniprehensamg asyEmbédiment 3
positioned. The upper bonded non-woven fabric |layer 91 includes a
non-woven 20 showmbin cFigwyell9la needl e punched together with a bonding
material |ayer 91b therein. The | ower bonded non-woven fabric |ayer 92 al so

i ncl udes a non- woVBte f Egrtere Lk rEmbedinenlt o7 pis chedt t bychagrgreaten

bonding material |ayer 92b therein. 25 . Except that second bonding
mat eri al® | aye?fZRFt ©f akgorbing unevenness in pressure derived from

uneven area weight and ups and downs of the surfaces of
the non-woven fabric layer.
Embodiment 8
A cushioning material for forming press shown in Fig.
- 10 17 includes two bonded non-woven fabric layers 102 and 103
superimposed with a second bonding material layer 101
interposed. “The upper bonded non-woven fabric layer 102
' is prepared by needle punching a non-woven fabric layer
102a formed of an aromatic polyamide fiber and a bonding
15 material layer 102b therein. Similarly, the lower bonded
non;woven fabric layer 103 is prepared by needle punching
a non-woven fabric layer 103a formed of an aromatic
polyamide fiber with a bonding material layer 103b
positioned therein. Bonding material layers 102b and 103b
20 have the same structure as the first bonding material
layer 51 used in Embodiment 3.
The second bonding material layer 101 includes a
fluoroelastomer sheet 10la and a reinforcing woven fabric
101b of glass cloth embedded therein.

25 On an upper surface of the upper bonded non-woven
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formed by a fluoroel astonmer sheet, the structure of Embodinent 7 shown in
Fig. 16 is the sane as Enbodinent 3 shown in Fig. 11. The feature of
Enbodiment 7 is that it has greater 5 effect of absorbing unevenness in
pressure derived fromuneven area wei ght and ups and downs of the surfaces
of the non-woven fabric |ayer. Enbodi nent 8 A cushioning material for
formng press shown in Fig. 10 17 includes two bonded non-woven fabric
| ayers 102 and 103 superinposed with a second bonding material |ayer 101

i nterposed. The upper bonded non-woven fabric |ayer 102 is prepared by
needl e punching a non-woven fabric | ayer 102a forned of an aromatic

pol yam de f'b? ?ﬂg Q%gggdgﬁg 12 rubﬂ@%eihﬁérlﬂﬁﬂrlgo Bstiltebned, and

Simlarly, the omer non-woven fabric |ayer 103 is prepared by

needl e pU”Ch'EQr@h@QntﬂeféanfaQﬁlﬁpbéfeéxﬁaaﬁlbﬁr dvehtanganayati 406
pol yam de fiber with a ondlng material |ayer 103b positioned therein.

Bondi ng mat er jgl pbayeiondf@2b endalldkerOsurfheeeofheheadewstr bonded as the

first bonding material |layer 51 used in Enbodi ment 3. The second bondi ng

mat eri al | ayenofBdowenl fidbsia lawerodDast antowekezubberalayeral0si isor ci ng

woven fabric 101b of glass cloth enbedded therein. 25 On an upper

surface Bf thpoappéonedndendnénruhesntherebelow, a lower exudation
preventing layer 107 is positioned.

The upper and lower ekudation preventing layers 106
and 107 include glass cloths 106a and 107a, |
fluoroelastomers 106b and 107b applied thereto; and

10 polyamide resin 106c and 107c applied further thereto.
Upper and lower rubber layers 104 and 105 are
fluorbelgstomer applied to the rear surfaces of upper and
lower eiudation preventing layers 106 and 107.

(Comparison of Properties)

15 Properties of conventional cushioning materials for
forming press and of the cushioning materials for forming
press in accordance with the present inveﬁtion were
compared. The structures of the cushioning materials
compared were as follows.

20 | [Example 1 for Comparison]

A stack of 15 sheets of kraft paper.

[Example 2 for Comparison]

This example has the structure shown in Fig; 2.

Silicone rubber was used as rubber sheet 8, and a plain

25 woven fabric of an aromatic polyamide fiber was used as
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-33- fabric layer 102, a rubber |layer 104 is positioned, and further

t hereon, an upper exudation preventing layer 106 is positioned. On a | ower
surface of the | ower bonded non-woven fabric |ayer 103, a | ower rubber

| ayer 105 is 5 posi tioned, and further therebelow, a | ower exudation
preventing | ayer 107 is positioned. The upper and | ower exudation
preventing layers 106 and 107 include glass cloths 106a and 107a,

fl uoroel astoners 106b and 107b applied thereto, and 10 pol yi m de resin
106c and 107c applied further thereto. Upper and | ower rubber |ayers 104
and 105 are fluoroel astonmer applied to the rear surfaces of upper and | ower
exudati on prevesinfigretygrwodd® papri®79. (Conparison of Properties) 15
Properties of conventional cushioning materials for form ng press and of

t he cushi oni ng nat ef Ezdmpler 3fHoni Compaetson) accordance with the present

I nvention were conpared. The structures of the cushioning materials
conpared were as foThbgssex&fple has thé€xahpuetaréosh@enpani Bbg} A.stAok of
15 sheets of kraft paper. [Exanple 2 for Conparison] This exanple has the
structure shovmrema¥ig. polyanideofitbenbwes waeduasdneedigbpunchadenoB- and

a plain 25 woven fabric of an_aropmati ¢ pol yam de fiber was used, as
5 woven fabric 10 and a foundation fabric of an aromatic

polyamide fiber was used as reinforcing foundation fabric

11.
[Example 4 for Comparison)
This example has the structure shown in Fig. 4. An
10 aromatic polyamide fiber was used as needle punched non-

woven fabric 14, a foundation fabric of an aromatic

polyamide fiber was used as the reinforcing foundation

fabric, EPDM was used as rubber layer 13, and a mock leno

of glass cloth was used as the reinforcing woven fabric
15 12.

[Example 5 for Comparison]

This example has the structure shown in Fig. 5. An.
aromatic polyamide fiber was used as needle punched non-
woven fabric 16, a foundation fabric of an aromatic

20 polyamide fiber was used as the reinforcing foundation
fabric, and an adhesive material of a glass cloth
impregnated with epoxy resin was used as adhesive material
layer 18.

[Example 6 for Comparison]

25 This example has the structure shown in Fig. 6. As
—_—
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34 reinforcing woven fabric 9. [ Exanple 3 for Conparison] This exanple has
the structure shown in Fig. 3. An aronatic polyam de fiber was used as
needl e punched non- 5 woven fabric 10 and a foundation fabric of an
aromati c polyanm de fiber was used as reinforcing foundation fabric 11.

[ Exanpl e 4 for Conparison] This exanple has the structure shown in Fig. 4.
An 10 aromati c pol yam de fi ber was used as needl e punched non- woven
fabric 14, a foundation fabric of an aromatic pol yam de fiber was used as
the reinforcing foundation fabric, EPDM was used as rubber |ayer 13, and a
nock | eno of glass cloth was used as the reinforcing woven fabric 15 12.
[ Exanpl e 5 f opapemarikeo ila tBiis 1e X3 Hornieds byheisdimet & eagewwilike Fig. 5.
An aromatic polyam de fiber was used as needl e punched non- woven fabric
16, a foundat matehdlal prefparedabyrtixin?) an aumumsetiicd edliyemidemstilsar as
the reinforcing foundation fabric, and an adhesive material of a gl ass

cl ot h i npr egnansd noickh woedx wasesisedras used as adhesive material |ayer 18.

[ Exanpl e 6 for Conparison] 25 Thi s exanpl e has the structure shown
in Fig. 6. As [Example 7 for Comparison]
5 This example has the structure shown in Fig. 7.

Silicone rubber was used for rubber layer 21, and an
aromatic polyamide fiber was used as needle punched non-
woven fabric 20.
[Embodiment 2]
10 The structure shown in Fig. 10.
[ Embodiment 3]
The structure shown in Fig. 1l.
[Embodiment 4)
The structure shown in Fig. 13.
15 [Embodiment 5]
The structure shown in Fig. 14.
[Embodiment 6] |
The structure shown in Fig. 15.
[ Embodiment 7]
20 The structure shown in Fig. 16.
(Embodiment 8]
The structure shown in Fig. 17.
Properties of the Examples 1 to 7 fbr comparison and
of Embodiments 2 to 8 were compared, and the results were
25  as shown in Table 1..
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35'papér.like material 19 formed by m xing, a paper |like material prepared
by «m xi ng an aromati c pol yam de fi ber and rock wool '
Thi s exanple has the structure shown in Fig. 7.

. for Conparison]

5

Silicone rubber was used for

fi ber was used as needl e punched non- woven fabric 20.

rubber

was used.

[ Exanp

le 7

| ayer 21, and an aromatic pol yam de
[ Enbodi nent 2] 10

The structure shown in Fig. 10TableEiGontparisen ofHropertiss Betwernt ure shown in Fig.

11.

[ Enbodi nent 4] The st ruct uBmbogiogpis 2 7 &

| Expgiples § ~ 7

( Enbod

i ment

5] The structure sh W@,in Fiag. 14. [Enbodinent 6] The structure shown in
Fi g. 15 . Enbodi ment ntuslgcging Unit‘ormityIF|€l stlfn%'ﬁiyr € SﬂQ%nLln Efeg . RA&ingaL Exudation
(Enmbodi nmeft 8] The stjr wedpdnye|Sirasmeibn |Fi g. oo 7. Priopsaliyes| of |t rppexanpl eq 1
to 7 for ¢onparison gnd of Ewxbodlkwment d 2@?}9@8; werle c;gi'ﬁrpar ed, fand the C°mX°undins
1 nductivity in ime gent
results wgre 25 ag shown {n F&HFe 1. o o
Example 1 ® ® © XX pred A not observed
for Comparison
Example 2 X X X o) o XX observed
for Comparison :
Fig. 2
Example 3 A A A A fo) A not observed
for Comparison ‘
Fig. 3
Example 4 A A A 0 0 A not observed
for Comparison
Fig. 4
* Example 5 A A A ls) (o) A not observed
for Comparison :
Fig. 5
Example 6 X (o) o) le) A A not observed
for Comparison
Fig. 6
Example 7 0 fo} o x X XX observed
for Comparison
Fig. 7
Embodiment 2 0 o o) 0 le) ® not observed
Fig. 10
Embodiment 3 ® @ ® o) 0o ® not observed
Fig. 11
Embodiment 4 0 ® ® ® ® ® not observed
Fig. 13
Embodiment 5 A ® ® 0 (o) ® not observed
Fig. 14
Embodiment 6 (o) ® ® ® ® e not observed
Fig. 15
Embodiment 7 ® ) ® . A A ® not observed
Fig. 16
Embodiment 8 ) (s} ® e e 0 not observed
Fig. 17
Evaluation e ... Excellent
o .. Good
A .+« Average
b4 ... Below Average
XX ... Far Below Average
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36 Tab?e 1: Conparison of Properties Bet ween Embodi nents 2 - 8 and Exanpl es

1. 7 Cushi oni ng Uniformty of Uniformty Di nensional Llfe
Rel easi ng Exudati on Property Pressure in
Stability Property of Pl anar
Wi th Conpoundi ng Direction - H“l!ggmml““ ““‘
Ti me Agent Pl anar Di rect
[err]
not observed for Conparison Exanple Z X X
X O O XX observed for Conparison
Fig. 2 WHAT IS CLAIMED IS:

Exanpl e : 4
not observed for Conparison Fig. 3 Exanple4 A : A
[err] 0 [err not observed for
Conparison Fig. 4 Bexamd eushioning material for forming press,
0 0 L. not observed for Conpari son Fi.g. S Exanpl e
X comprisings: 0 0

not observed for Co%arolrs?n%rlt:al %i?)er material layers (31, 32);

a bonding material layer (30) positioned between each
5 of the fiber material layers for bonding upper and lower
fiber material layers; |
an upper rubber layer (33) posifioned on an upper
surface of uppermost said fiber material layer; and
a lower rubber layer (34) positioned on a lower

10 surface of lowermost said fiber material layer.

2. The cushioning material for forming press
according to claim 1, further comprising:
an upper releasing layer (35) positioned on an upper
surface of the upper rubber layer (33); and
5 a lower releasing layer (36) positioned on a lower

surface of the lower rubber layer (34).

3. The cushioning material for forming press
according to claim 2, wherein

the upper releasing layer (35) is an upper exudafion
preventing layer for preventing exudation of a compounding

5 agent contained in the upper rubber layer (33), and

This Sheet Has Been Reﬂ

R ]



E%anpﬂe 7 | 0 X
XX observed for Conparison Fig.1l4 Enbodi nent 2 o]

0 0 0 o ——not
observed Fig. 10 Enbodi nent 3

10t Sbaerved FIG. 13 Erbod ment 2, g

0 not observed Fig. 14 Enbodi nent ¢ 6

not observed Fig. IS Enbodi nent 7

[err] not observed Fig. 16 Enbodi nent 8

0 the lower releasing l%& 136) is a léwer exud&®ion
observed Flg 17 Evaluation [err] cellent O ... CGood [err]

. Average X preverfsimy laemngo preventimel avdeveiageof a \dmpdshdind VED
IS:_A cushi oning-material used for manufacturing a |am nate by a hot press
and i nt er poseadmttwemsmtadimnddinimadthe aluiver heabbheny ldyeen(34) order to apply
uni form _

4, The cushioning material for forming press
according to claim 1, wherein

the fiber material layer (31, 32) is a non-woven

fabric, a woven fabric or paper.

5. The cushioning material for forming press
according to claim 4, wherein
all the fiber material layers (31, 32) are formed of

a same material.

6. The cushioning material for forming press
according to claim 4, wherein

one, two or more said fiber material layers (31) are
formed of a material different from a material of

5 remaining said fiber material layer (32).

7. The cushioning material for forming press
according to claim 1, wherein
the bonding material layer (30) has an adhesive

‘agent.

_
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pressure and heat to the entire surface of the lanminate to be pressed,
conprising: two or nore fiber material layers (31, 32); a bonding material
| ayer (30) positioned between each of the fiber material |layers for bonding
upper and |ower fiber material |ayers; an upper rubber |ayer (33)
positi oned on an upper surface of uppernost saiﬂ I"Hunu“ﬁﬂﬁl&ﬂ | ayer; a
| ower rubber |ayer (34) positioned on a | ower i I|u st said
fiber material |ayer; an upper releasing |ayer (*35f pbsitidned on an upper
surface of the upper rubber |layer (33) for preventing exudation of a.
conpoundi ng agent contained in the upper rubber |ayer; and a | ower
rel easing | ayer (3@. porié i cusitioning Imawsrial f foe Hérmiveg| pnessrubber
| ayer (34) for preventing exudation of a conpoundi ng agent contained in the
| ower rubber lagerrding to claim The whesteiomi ng material for formng press
according to claim1l1, wherein the fiber material layer (31, 32) is a
non-woven fabric, ah®kending imaterigmbetaysr (51) has mhesheetrbikegbase
material for formng press according to claim?2, wherein all the fiber
marerial | ayemateniaboi5kak hawing small appunktef dgfommation in  The
cushionkgg materi al for fornin%ﬂfress accorqug)to claim?2, wherein one,

r

two or e sRPHIIDALTRA LGN Whep sublegye fReSe LHIPEEFEER | 4ANd

di ff t f terjal of | ni id fib terial._l 32).

. e IO ARy shes | G Th Dt rd o oBRO RS e PR P m 1
wherein the m¥ﬁgrghégnﬁ%£éy%éfyer (30) has an adhesive agent. 6

or

The cushi oni ng™materi al OF'm ng press according to claim1, wherein

9. The cushioning material for forming press
according to claim 1, wherein

the bonding material layer is a rubber sheet (90).

10. The cushioning material for forming press
according to claim 9, wherein
the bonding material layer is a rubber sheet (101a)

in which a reinforcing woven fabric (101b) is embedded.

11. The cushioning material for forming press
according to claim 1, wherein
said fiber material layer is a non-woven fabric (40),
the bonding material layer is a foundation fabric
5 (41), and
said non-woven fabric (40) and said foundation fabric
(41) are bonded by tangling between fibers and the

foundation fabric caused by needle punching.
-_—
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the bonding material |ayer (51) has a sheet-like base material (5l1a) having
smal | anmount of deformation in planar direction when subjected to heat or
pressure, and an adhesive agent (51b) applied to opposing surfaces of the
base material. 7. The cushioning material for form ng press
according to claim1, wherein the bonding materi al ] i r sheet
(90). 8. The cushioning material for formH“fHﬂMs“Hﬁu"mmﬁg to
claim7, wherein the bonding material layer is a rubbeé ghe8t §1Cta) in

whi ch a reinforcing woven fabric (101b) is enbedded. 9. The™
cushioning material for formng press according to claim1, wherein said
fiber mterial layer is a non-wven fabric (40), the bonding material |ayer .
is a foundation fabric (41), and said non-woven fabric (40) and said
foundation fabric (#3) arige bowsietobing angtéeniabefoeefoimbry speasist he
foundation fabric caused by needl e punching. 10. The cushi oni ng
material for fatecerdipyess @btaimdl hg wlexéimm 9, wherei n an adhesi ve agent
(5 1b) is applied to the foundation fabric (51 a), and said non-woven
fabric and said foumlcadhesivbragent e( hnpets hypphiedi bg bthewtewndabien and
t he foundation fabric caused by needl e punching as well as by adhesi on by

t he adhesive atpdpreic 1451a), -and The cushioning material for forning press

according to claim1, mhereln t he bondlng er| I | a |ncI es, a first
?ﬁnd;pg te;ual | SAkd (BA-ERTEPD £ gﬁgg o %%f%?f %%E+Z(%£$

e fiber ma ven efir ondi ng
material | ayer A%é ntb%ﬁgﬁff‘ z}fﬁ een ﬁ%%’é? oaﬂ%) the g?P?i%T’T‘%“(SO) and
said foundathp ﬁf%gl(:é éa 5& n£5ﬁf£ p&yéhlng as well as by adhesion by

the adhesive agent.

13. The cushioning material for forming press
accordiqg to claim 1, wherein
the bonding material layer includes a first bonding
material layer (51) and a second bonding material lajér
5 (54);
the fiber material layer is a non-woven fabric (50);.
the.first bonding material layer is a foundation
fabric (51);
said non-woven fabric (50) and said foundation fabric
10 (51) are bonded by tangling between fibers and the
foundation fabric caused by needle punching;
the second bonding material layer (54) has an
adhesive agent; and |
said cushioning materiai being prepared by laminating

15 by means of the second bonding material layer (54),
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tangling between fibers and the foundation fabric caused by needle

punchi ng; the second bonding material |ayer (54l_ng§_gg_§gng§;!gfggent and
sai d cushioning material being prepared by | am nating nmean

second bonding material |ayer (54), nultiple sta?ﬂ , woven
~fabric layers each prepared by bonding two or Mﬁ "I m Wﬂn fabr| c

| ayers (50) by said first bonding material |ayer (51f. 42.n s .
cushioning material for formng press according to claim 11, mhereln the
second bonding material |ayer (54) has a sheet-|i ke base material having
smal | amount of deformation in planar direction when subjected to heat or
pressure, and mrltidhlesistagapmf dppidet naon-oppoen riakoi¢ abayert each base
material. 13. The cushioning material for formng press according to

claim 11, wherratepaneddiefanding mwg szpb)m%e aﬁﬂ)’rd dPRORVRN { EARRLE | on

fabric (51 a) of the first bondi ng mater.i al (51 and sai d non-woven
fabric and sailp¥ifhdad by &3t %Iés‘bchmrtﬁjl i‘?]’g ﬂ%’(%e‘pﬂbers and

t he foundation fabric caused by needl e punching as well as by adhesion by
t he adhesi ve agent. 14. The cushioning material for form ng press

Rdnesi ve agent . 15,14+ " He GhetDl At s Fefel et PP B B oe
accordi ng to Clcaddﬂf:ﬁ. %({]eél%ﬁ'l?ll a% é’i$1 agent is an EPDM adhesi ve
o

agent . ioning teria r fornlng press according to
claim 1 V\,her einT I (ﬁgﬁj’rgm 4 £thd 4 04N gl OL OUp
conS|st|ng of polygﬁﬁae reS|n53ﬂluN| e resin, ﬁﬁ resin and acry
resin, to a suiigf bdfe i dRRVidg (shife aﬁﬁ&xﬁ?ﬁ&ﬁffd@f&fﬁ@twﬁ%

consisting of a woven fabric and paper.
5 planar direction when subjected to heat or pressure, and

" an adhesive agent applied to opposing surfaces of the base

material.

15; The cushioning material for forming press
according to claim 13, wherein
an adhesive aéent (51b) is applied to the foundation
fabric (51la) of the first bonding material layer (51); and
5 said non-woven fabric and said foundation fabric are
bonded by tangling between fibers and the foundation
fabric caused by needle punching as well as by adhesion by

the adhesive agent.

16. The cushioning material for forming press
according to claim 7, wherein
said adhesive agent is a fluoroelastomer adhesive

agent.
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24. * The cushioning material for formng press according to claim1
wherein the releasing layer is selected fromthe group consisting of a
synthetic resin film a nmetal foil, a woven fabric and paper.

The cushioning material for fornlng press according to cl n the
exudation preventing layer is a fluoride resin film a”"(ﬂ Ml{u r’”m
material for forming press according to claim7, wherein safdca .
agent is an EPDM adhesive agent. 18. The cushlonlng material for forn1ng
press according to claiml1l, wherein the fiber material |ayer includes a
fiber of which glass transition tenperature is at |east 2000C and of 5

whi ch tenperature at which weight loss of 10 %is caused by thermal
deconposition is at |east 400[err]C 19. The cushioning material for
formi ng press accoidi.ngThe chshivdinghmaterial forylformingompeesiss added to
a conposition form ng the upper and the | ower rubber l|ayers. 20. The

cushi oni ng nmaaecpadingr tbockany Prewbexedording to claim 2, wherein the
upper rubber layer (33) and the upper reIeaS|n% | ayer (35), and the | ower
rubber |ayer (34) &addt adhpghEe ggent, ifcasi §§ Mayleheéae'r- agen%dher ed

wi t hout any adhesive agent layer. 21. The cushioning material for formng
press-

18. The cushioning material for forming press
according to claim 1, wherein
the fiber material layer includes a fiber of which
glass transition temperature is at least 200°C and of
5 which temperature at which weight loss of 10 % is caused

by thermal decomposition is at least 400°C.

19. The cushioning material for forming press
according to claim 2, wherein |
an acrylic monomer is added to a composition forming

the upper and the lower rubber layers.

20. The cushioning material for forming press
according to claim 2, wherein
the upper rubber layer (33) and the upper releasing
layer (35), and the lower rubber layer (34) and the lower
5 releasing layer (36) are adhered without any adhesive |

agent layer.

21. The cushioning material for forming press

i
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aécord?ng to claim1, wherein a tenperature at which weight |oss of 10 % by

t hermal deconposition occurs of the upper and | ower—rubbertayers 5 S

at least 380[err]C. 22. The cushioning nmaterial f orm n ress
according to claim1, wherein a main conponent of B m ””ﬁer
rubber layers is a.-fluoroelastoner. 23. The cushi r

formng press according to claim1, wherein a main.conponent o t he upper
and | ower rubbér |layers is an EPDM 24. The cushioning material for

form ng press according to claim?2, wherein the upper and the | ower rubber

| ayers (104, 105) are rubber coatings applied to rear surfaces of the

rel easing 5 adcoyding( X6 clhlh) .1,2%her8im cushi oning material for form ng
press according to claim 3, wherein the exudation preventing |layer (106) is

prepared by applyi ag tempesiatuire0ad) whdlohe wed ghrtorhasse off dup chpithtempl -
44 -
decomposition occurs of the upper and lower rubber layers

5 is at least 380°C.

22. The cushioning material for forming press
according to claim 1, wherein
a main component of the upper and lower rubber layers

is a fluoroelastomer.

23. The cushioning material for forming press
according to claim 1, wherein

a main component of the upper and lower rubber layers

is an EPDM.

24, The cushioning material for forming press
according to claim 2, whereiﬁ

the upper and the lower rubber layers (104, 105) are
rubber coatings applied to rear surfaces 6f the releasing

5 layers (106, 107).

25. The cushioning material for forminé press
according to claim 3, wherein
the exudation preventing layer (106) is prepared by

applying a resin (106c) selected from the group consisting
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5 of polyim de resin, fluoride resin, nelamne resin and acryl resfn to
a surface of a base material (106a) selected fromthe group consisting of a

woven fabric and paper. 26. The cushioni ng—raterial—for form ng press

according to claim2, wherein the releasing d f.romthe
group consisting of a synthetic resin film hm ‘lﬂ“ﬂ “f ﬂr woven
fabric and paper. 27. The cushioning materi press according
to claim3, wherein the exudation preventing |ayer is a quorlde resin

film
5 of polyamide resin, fluoride reein, melamine resin and
acryl resin, to a surface of a base material (106a)
selected from the group consisting of a woven fabric and

“\

paper.

26. The cushioning material for forming press
according to claim 2, wherein

the releasing layer is selected from the group
consisting of a synthetic resin film, a metal foil, a

5 woven fabric and paper.

27. The cushioning material for forming press
according to claim 3, wherein
the exudation preventing layer is a fluoride resin

film.
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