SF-2118 DESCRIPTION METHOD FOR MANUFACTURING A FLEXIBLE SHEET 5TECHNICAL
FIELD [08@1]y13 The present invention relates to a method for manufacturing a flexible sheet such as
a sheet gasket. More specifically, the present invemtion relates to a method for manufacturing a flexible
10 sheet that is provided with a homogeneous property and that is obtained by cutting and rolling a
mixture that has been extruded and molded by using an extrusion machine. BACKGROUND ART
15[0002] A filled fluororesin sheet is produced by filling a fluorine resin containing a filler and by
processing the fluorine resin in a sheet shaBg. ﬁﬁgrdjﬁuororesin sheet is provided with a function
.and a characteristic that are peculiar to a filler in 20 addition to a chemical resistance property, a heat
resistance property, a nonadhesive property, and a low frictional property with which a fluorine resin is
provided. The filled fluororesin sheet is used in a varietgl of ways for a seal material or the like by

improving a wear and abradion rggﬁt%@%@ﬁgﬁﬁgﬁ d'cred Xéﬁ-lfll%}@w

5 TECHNICAL FIELD
Foco01]
The present invention relates to a method for manufacturing
a flexible sheet such as a sheet gasket. More specifically, the
present invention relates to amethod for manufacturing a flexible
10 sheet that is provided with a homogeneocus property and that is
obtained by cutting and rolling a mixture that has been extruded

and molded by using an extrusion machine.

BACKGROUND ART
15 [0002]

Afilled flucroresin sheet is produced by filling a fluorine
resin containing a filler and by processing the fluorine resin
in a sheet shape. The filled fluororesin sheet is provided with
a function and a characteristic that are peculiar te a filler in

20 addition to a chemical resistance property, a heat resistance
property, a nonadhesive property, and a low frictional property
with which a Lluorine resin 1s provided. The filled flucroresin
sheet 1s used in a variety of ways for a seal material or the like

by improving a wear and abrasion resistance property and a cree
¥ P g



resistance property that are weak points of a fluorine resin. [0003] As a method for manufacturing
a flexible ghegt that is typified by the filled fluororesin sheet, a forming method is 5 adopted in which
the materials are stirred and mixed, a mixture that is obtained by heating the materials is extruded in a
plate shape by using an extrusion machine, and the mixture is cut and rolled in a sheet shape. [0004]
10Fig. 4 and Fig. 5 are the explanatory drawings of a method for manufacturing a flexible sheet in
accordance wijth the conventional art. Fig. 4 shows an extrusion process in which a material 110 is

extruded &Ad MiSIABE asPF E61Rinubus1Ghg dbfect 226 i d sheét Sfage by Geing 4 &%tFdgion machine

100. Fig. 5 15 shows a process in which a continuous long object 120 in a sheet shape is cut and
rolled to f6HH &fiexible sheet 130. [0005] As shown in Fig. 4, the material 110 that has been input in a
hopper 104 is heated and pressurized in a cylinder 108 to 20 be integrated. The integrated material
110 is extruded irf*& |adifi§g et dHeEtiBA'of Hic extidion fachfic! P0G aRbi $RsséS Hroligh a die 102
that is mounted at a leading end the extrusion machine 100. The die 102 is a co-called flat die for
extruding aricirhoRing d hixturé ithat i, fhe! figtékal 1105R $emixed dtateling sheehsE-2318 3
shape. The mixture passes through a cross sectional opening 102a of the die 102, whereby the
contiruolEIBRE DBject 190lA R Sheet shdpel s lextriteds 10006] & 1A tive rexeplace, teEontinuous long

object 120 in a sheet
that is obtained by heating the materials i1s extruded in a plate

shape by using an extrusion machine, and the mixture is cut and
rolled in a sheet shape.
Rerery
10 Fig. 4 and Fig. D are the explanatory drawings of a method
for manufacturing a flexible sheet in accordance with the
conventional art. Fig. 4 shows an extrusiocon process in which a
material 110 1s extruded and molded as a continuous long cbject
120 in a sheet shape by using an extrusion machine 100. Fig. 5
15 shows a process in which a continuous long object 120 in a sheet
shape is cut and rolled to form a flexible sheet 130.
[0005]
As shown in Fig. 4, the material 110 that has been input
in a hopper 104 is heated and pressurized in a cylinder 108 to
20 be integrated. The integratedmaterial 110 isextruded in a leading
end direction of the extrusiocon machine 100 and passes through a
die 102 that i1s mounted at a leading end the extrusion machine
100. The die 102 is a co~called flat die for extruding and molding

a mixture, that ig, the material 110 in a mixed state, in a sheet



shape that has been formed by using the extrusion machine 100 is cut in the prescribed dimensions in
a cutting REAGESS that is shown in Fig. 5(A) to obtain a cut object 122. The out object 122 is then folded
and rolled to be in the prescribed thickness in a 104epetitive manner in a rolling process that is shown
in Fig. 5(B). At this time, the cut object 122 is folded and rolled in a repetitive manner in order to
remove an internal air gap and to provide strength by orientating a molecular chain. In other words, a
great number of rolling steps is required in order to accelerate 15 a fiber forming step of a fluorine
resin. In atfdfitih, a'6dGé par 22 df fisshéebiatnasBeerrdred ahe deteribratéd dukddsa
repeated rolling step is cut as shown in Fig. 5(0). After that, a flexible sheet 130 is produced as shown
in Fig. 5(D)YaftBFaViefiety of rocesdfes dilich a8red-dyiipiisrocess, abipning plocess: 20hand a
modifying process that are not shown in the figure. DISCLOSURE OF THE INVENTION PROBLEMS
TO BE SOLRVYED BY THE INVENTION [0007] SF-2118 4 The rolling process takes over a large
weight in a manufacturing process of a flexible sheet in the above described forming process.
Consequéerthf itlis necessary that the rolling process is foreshortened in order to encourage the
efficiency of a manufacturing process of a flexible sheet. [0008] The present invention was made

- in cohsideration of sudhsconrditionsaand amebject 'of theopresemt invérntiortist tdpiovidesa erethod for
manufacturing a flexible sheet that is provided with 10 a homogeneous property in a more efficient
manner as'copaparedtwith a corventionakméthods MEANS FOR:SOLVINGrEHE PROBLERS [0009]
The present invention was made in order to solve the above problems of the conventional art and to
achieve the: purpasecdeseribedialzal e iAmethodSor manufacturiggpa flexible isheetis acoordance with
the present invention is characterized by comprising: 20an extrusion process for preparing a mixture
that is a raw materiab ofthetflexitle sheet andta dietbat-is pravided avith:a cressesactional epening
through which the mixture passes, and forming a continuous long object by making the mixture pass
through thé:erosscsedtianal-opendrigl etthedies SFR2 448 prescribed thickness in a

10 repetitive manner in a rolling process that is shown in Fig. 5(B).
At this time, the cut object 122 is folded and rolled in a
repetitive manner in order to remove an internal air gap and to
provide strength by orientating a molecular chain. In other words,
a great number of rolling steps is required in order to accelerate

15 a fiber forming step of a fluorine resin. In addition, an edge
part 124 of the sheet that has been dried and deteriorated due
to a repeated rolling step is cut as shown in Fig. 5(C). After
that, a flexible sheet 130 is produced,as shown in Fig. 5(D} after
avarietycxfpzocessessuchaseadryingprocess,eaburningprocesé,

20  and a modifying process that are not shown in the figure.

DISCLOSURE CF THE INVENTION
PROBLEMS TO BE S0OLVED BY THE INVENTION

[0007]



5 a cutting process for obtaining a prescribed cut object by cutting the continuous long object that
has beendgrmed in the extrusion process; and a rolling process for forming a sheet that is
provided with 5 a homogeneous property by rollingsthe prescribed cut object that has been obtained in
the cutting process, wherein a material of the mixture is a composition in which a mineral filler is
compounded in a fluorine resin, and a cross sectional shape of the continuous long object that 10 has
been formed in the extrusion process is in the form of a r g. [0010] In accordance with the above

configuration of tHe'Breseht ifV@nidhR & fiber g step of afibFiRetésiHih thé extrusion process
can be accelerated by increasing an extrusion 15 rate in the extrusion process, whereby a number of
rolling stepRlcah?e tethite FiRtRE T61IMG Prdceds - &d itk thetavaifasie pefcehtage dficiency can
also be improved, whereby a flexible sheet can be produced in a more efficient manner as compared
with a corfveritibhal ReteE 20[00LEE I e The fnethbd for RfdHFactarNng wflexiBRe Skdeting
accordance with the present invention is characterized in that the fluorine resin is a
polytetraffRioPcethylehe fesie J0012e SE21r8® der [rassuraaned with thecabovil eafiguration of the
present invention, a flexible sheet that is provided with a homogeneous property can be produced with
less folling Stepswiisreby bl affeetef presentinverticlp égen basehieved in a prominent manner.
5[0013] The method for manufacturing a flexible sheet in accordance with the present invention is
characteriZeédt that a rate of the mineral filler in a material of the mixture is at least 20% of part
weight. 10[0014] In accordance with the above configuration of the present invention, a flexible
sheet that is provitied witle a silomageneous property cartbe produced wWithriess solling stepshwhereby
an effect of the present invention can be achieved in a prominent manner.

conditions, and an obiect of the present invention is to provide

a method for manufacturing a flexible sheet that is provided with

10 a homogeneous property in a more efficient manner as compared with

a conventional method.

MEANS FOR SOLVING THE PROBLEMS
[0009]

15 The present invention was made in order to solve the above
problems of the conventional art and to achieve the purpose
described above. A method for manufacturing a flexible sheet in
accordance with the present invention i1s characterized by
comprising:

20 an extrusion process for preparing a mixture that is a raw
material of the flexible sheet and a die that is provided with
a cross sectional opening through which the mixture passes, and
forming a continucus long cbject bymaking themixture pass through

the cross sectional opening of the die;



15[0015] The method for manufacturing/a flexible sheet in accordance with the present invention
is characiggizgddn that an extrusion rate in the extrusion process is in the range of 5 to 10. [0016] 20In
accordance with the above configuration of the present invention, the efficiency in the extrusion
process is not deteriorated and a flexible sheet can be produced with less rolling steps in a more
efficient manner as compared with a conventional method. SF-2118 7 EFFECT OF THE INVENTION
[0017] By the method for manufacturing a flexible sheet in 5 accordance with the present invention, a
fiber forming stepfof & HuoAAeTE8IRGH the extrisichiprbtess carise aéesieratel BPinercasing an
extrusion rate in the extrusion process, whereby the rolling process can be foreshortened as compared
with a corEntioRdl methGd h Hdition, i avaliabie pefcentade £0 effftierfcyredalso Bemproved,
whereby a flexible sheet can be produced in a more efficient manner as compared with a conventional
method. BRIEFDESTRIFFION OFFTIHE DRAWINGS 15[0018] Fig. 1 is a view showing an
extrusion process for a method for manufacturing a flexible sheet in accordance with the present
invention. Fig. 2 i§ & fiew SKoWiTif 8 proéess forfoimingafliexible 2mshéet by cuttifesand tolling for a
method for manufacturing a flexible sheet in accordance with the present invention. Fig. 3is a
view ShowintPa e fsssesaetional BRapey of anothericontinue usdeng vbject inatccordance withthe

present invention. Fig. 4 is a view showing an extrusion process for a method
has been obtained in the cutting process,

wherein a material of the mixture is a composition in which
a mineral filler is compounded in a fluorine resin, and

a cross sectional shape of the continucus long obiect that

10 has been formed in the extrusion process is in the form of a ring.
[0010]

In accordance with tThe above configﬁration of the present
invention, a fiber forming step of a fluorine resin in the
extrusion process can be accelerated by increasing an extrusion

15 rate in the extrusion process, whereby a number of rolling steps
can be reduced in the rolling process. In addition, the available
percentage efficiency can also be improved, whereby a flexible
sheet can be produced in a more efficient manner as compared with
a conventional method.

20 [0011]

The method for manufacturing a flexibkle sheet in accordance
with the present invention is characterized in that the fluorine
resin is a polytetrafluoroethylene resin.

[0012]



SF-2118 8 for manufacturing a flexible sheet in accordance with the conventional art. Fig. 5 is a view
showing aproggss for forming a flexible  sheet by cutting and rolling for a method for manufacturing
a 5 flexible sheet in accordance with the conventiogal art. BEST MODE OF CARRYING OUT THE
INVENTION [0019] An embodiment of the present invention will be described 10 below in detail with
reference to the drawings. While the preferred embodiments in accordance with the present invention
will be described below, the present invention is not restricted to the embodiments. [0020] 15Fig. 1 and
Fig. 2 are the ex&éh%??&?%‘/ﬁﬁﬁswE%E%@Rﬁ’%ﬁ@ﬁ%&ﬁﬁ%@ad:ﬂé&ﬂb%fsﬁ@& inEedFdance with
the present invention. Fig. | shows an extrusion process in which a material 10 is extruded and molded
as a contiftibEs foriy object 28¥in al@réil&ing Shapé by dsing ancextiision: maskse1eFikE 2 shows
20 a process in which a continuous long object 20 in a circular ring shape is cut and rolled to form a
flexible sHEEt30T [00231 A shoWHIAFIG! 11 A niiteriap 10 that Rasbeervipueiy SF-21i8d s
preferable that the material 10 is a composition in which a mineral filler is compounded in a
polytetrafftior6&thyfeiies fssin JOU2PE Tie: niErir 16 thdttiascheen in arniéd stateisextruded

5 [0013]

The method for manufacturing a flexible sheet in accordance
with the present invention is characterized in that a rate of the
mineral filler in a material of the mixture is at least 20% of
part weight.

10 [0014]

In accordance with the above configuration of the present
invention, a flexible sheet that is provided with a homogeneous
property canbe producedwith less relling steps, whereby aneffect
of the present invention can be achieved in a prominent manner.

15 [0015]

The method for manufacturing a flexible sheet in accordance
with the present invention is characterized in that an extrusion
rate in the extrusion process is in the range of 5 to 10.

[0016]

20 In accordance with the above configuration of the present
invention, the efficiency in the extrusion process 1s not
detericratedand a flexible sheet canbe producedwith less rolling

steps in a more efficient manner as compared with a conventional

method.



5 in a leading end direction of the extrusion machine 1 and passes through a die 2 that is mounted at a
leading eng-the gxtrusion machine 1. The die 2 is a co-called circular die for extruding and molding a
mixture, that is, the material 10 in a mixed state, in circular ring shape. The mixture passes through a
cross 10 sectional opening 2a of the die 2, whereby the continuous long object 20 in a circular ring
shape is extruded. [0023] In the next place, the continuous long object 20 in a circular ring shape
that has been formed by using the extrusion 15 machine 1 is cut in the prescribed dimensions in a
cutting process that is shown in Fig. 2(A) to obtain a cut object 22. The cut object 22 is then pressed
and expanded in a plate shape, and is rolled to be in the prescribed thickness in a repetitive manner in
a rolling process that is shown in Fi§"2(ByTAftar thaE afieiihié Po'sheet 30 is produced as shown in
Fig. 2(C) after a variety of processes such as a drying process, a burning process, and a modifying
process thataré hot shown in the figure. [0024] SF-2118 10 process, there can be used an extrusion
machine that has been used widely such as an oil hydraulic press type extrusion machine and a screw
type extrusion magkiné& A additibRjasthe roflingriaching thet isausdd arthelrolling pedcess; a rolling
machine that has been used widely can be used. The continuous long object 20 can be cut in the
extrusion dsachiife I pmedidtehh after thecsontinives forgrobjectt2® passes thioyg!s theocrass
sectional opening 2a, whereby the cutting process and the extrusion process can be carried out in an
integratecenfahiner.“10f0025]in  1in tie extrusion processodescsibearabeye; arcéxtrusieni naglding with
a higher extrusion rate can be carried out by extruding the continuous long object 20 in a circular ring
shape as tonpared withzthe easetin Which tHezcamtinuoeisdeng objech 120 dbxis extrudeddn a plate
shape in the conventional method. Consequently, a fiber forming step of a fluorine resin in the
extrusion precess tanhe arceleratedclis necessary shattherextrusion taters increasedrangd a
shearing force that is applied during an extrusion is enlarged in order to accelerate a fiber 20forming
step of a fluorimenresimialtherextrugion procesddlintorder, to €Ay awtAr extrésionsnelsing with a higher
extrusion rate, it is required to extrude the continuous long object 20 in a circular ring shape. [0026]
SF-2218 #I ficiethe/case inwhichdhemgentinuays ongrebjechisexrudedinaplate-shape in the
conventional method, a shearing force that is applied to an edge part is larger as compared with a
shearing farceithat isiappliedie a tehtrakbparknimaddition ibntpe6aserith a conventional

method.

BRIEF DESCRIPTION OF THE DRAWINGS
15 [0018]

Fig. 1 is a view showing an extrusion process for a method
for manufacturing a flexible sheet in accordance with the present
invention.

Fig. 2 is a view showing a process for forming a flexible

20 sheet by cutting and rolling for a method for manufacturing a
flexible sheet in accordance with the present invention.

Fig. 3 1s a view showing a cross sectional shape of another
continuous long object in accordance with the present invention.

Fig. 4 is a view showing an extrusion process for a method



5 in which an extrusion rate is increased, a shearing force that is applied during an extrusion is also
enlarged. &Gopseguently, in the case in which an extrusion molding in a plate shape is carried out with
a higher extrusion rate, a shearing force that is applied to a central part is greatly different from a
shearing 10 force that is applied to an edge part, whereby a degree of progression for a fiber forming
step at a central part is different from a degree of progression for a fiber forming step at an edge part.
[0027] 15In the case in which a fiber forming step of a fluorine resin progresses, the malleability is lost
and a resistancé'®ral EBftact stiface of tHerdik 1§ enfatg§ed during aFcexARIsHE Conséquehtly, in the
case in which an extrusion molding in a plate shape is carried out with a higher extrusion rate, a
resistancé Atfiifgtan 20%xtiision at a central part is different from a resistance during an extrusion at
an edge part, whereby the continuous long object cannot be extruded in a homogeneous manner, or a
splitting occurs at &lcentfalpartirvd6mescazesimforipnaers f0028] SFratirg12 £1e@hlhe other
hand, in the case in which the continuous long object in a circular ring shape in accordance with the
present inYBREGN, Bihcevdrt edge part (accut ling) does rotexistod shearing forfe iscapplied in a
uniform manner regardless of a cross sectional position, and a progression of a fiber forming step of a
fluorife reSireis disceuniforat. Gonseprentyisince’ a différeace imagesistaneé does .not occur during
an extrusion, the problems in a conventional method do not occur, and an extrusion molding with a -
higher extrusion rate can be carried out. 10[0029] Consequently, for the continuous long object 20
in accordance with the present invention in which an extrusion molding with a higher extrusion rate can
be carried out, a fiber formirgEste pisf Ef WorineARS NIProgressess da wholeragsompared 15 with the
case of the conventional continuous long object 120, whereby a number of rolling steps can be
reduced in #ELflling process, and it is not required that the folding of the continuous long object is
carried out. Therefore, an edge part of the sheet is not dried and is not deteriorated unlike the
conventional methiod, 26kant apracess fiareuttingsamedge partafdhe sheet isnotsequiredwhereby
the available percentage efficiencycanalsobeimproved. [0030] An extrusion rate is defined as (a cross
sectional arceoin 1SF<2118 13+d cross Sectional apening ©f adiel Aswlescebedabeve as-an extrusion
rate is higher, a number of rolling steps can be less in the rolling process. On the other hand, in the
case in which@mniedrusioniratesisdoedugher, an extrusien peegmes diffisuthand the.efficieney in the
extrusion process is deteriorated. It is preferable that an extrusion rate in accordance with the present
invention i&:5 oF higher Hialpasticulas in theskangei ofk: t: 16.:{00311While &-6ross sactignal.shape of
the continuous long object

embodiments.,

[0020]

15 Fig. 1 and Fig. 2 are the explanatory drawings of a method
for manufacturing a fiexible sheet in acéordance with the present
invention. Fig. 1 shows an extrusion process in which a material
10 is extruded and molded as a continuous long cobiect 20 in a
circular ring shape by using an extrusion machine 1. Fig. 2 shows

20 a process in which a continucus long object 20 in a circular ring
shape is cut and rolled to form a flexible sheet 30.

[0021]

As shown in Fig. 1, a material 10 that has been input in

a hopper 4 1s heated in a cylinder 8 to be in a mixed state. It



10 is in the form of a circular ring in the above preferred embodiment, a cross sectional shape of the
continuouggong object in accordance with the present invention is not restricted to a circular ring. For
instance, across sectional shape of the continuousdong object can also be an elliptical shape 40 as
shown in Fig. 3(A), a shape 1560 in which two circles overlap with each other as shown in Fig. 3(B), or
a shape 80 in which three circles overlap with each other as shown in Fig. 3(0). In other words, a cross
sectional shape of the continuous long object can be a cross sectional shape without a cut line in such
a mannertRafthefe iSShotea BitfeFeridee20at adeted Bf densityipramepart ohthiecortintious long
object when the continuous long object is extruded from the extrusion machine. In the present
specificatibri 8 ¥6rmicf & Afigiricansrriasisroken forpe withotta Eltiline40032)e8E-221814

While the preferred embodiments of a method for manufacturing a flexible sheet in accordance with
the presentifigention have been described above, the present invention is not restricted to the
embodiments, and various changes, modifications, 5 and functional additions can be thus made
without departing Triotnithé scépe of thé prdséntinvenrtion. fEmbodiment] [0033] Areembodident
(example) of the present invention will be 10 described below in detail in contrast with a comparative
example. i the ¥elioliing destriptions,ta methddtfor mariufactiringresfiéxible sheetdnmaocesdance with
the present invention as shown in Fig. 1 and Fig. 2 is an embodiment, and a method for manufacturing
a flexible sheetigtaczordance with the. sonventional 45 technology.as shawntia Rig.+4-and &ig. 5 is a
comparative example. [0034] The embodiment and the comparative example are for explaining
the presentinivéntiori in Aioze distail; ahd the present irvention-s net restricted-tooniy-the seppe of the
embodiment. 20(Raw material) A raw material of the material 10 of the embodiment and a raw
material of tiermatetiabld Grafithe comparativeexarnplenaresshoyin i Table 30038k tate,

in a circular ring shape. The mixture passes through a cross
10 sectional opening 2a of the die 2, whereby the continuous ilong

‘object 20 in a circular ring shape is extruded.

[0023]

In the next place, the continuous long object 20 in a

circular ring shape that has been formed by using the extrusion
15  machine 1 is cut in the prescribed dimensions in a cutting process

that is shown in Fig. 2(A) to obtain a cut object 22. The cut object

22 is then pressed and expanded in & plate shape, and is rolled

to be in the prescribed thickness in a repetitive manner in a

rolling process that is shown in Fig. 2(B). After that, a flexible
.20 sheet 30 is produced as shown in Fig. 2(C) after a variety of

processes such as a drying process, a burning process, and a

modifying process that are not shown in the figure.

[0024]

As the extrusion machine that is used in the extrusion



SF-2118 15 [Table 1] Table 1 Item Product name Company name Embodiment Comparative example
PTFE Tem%‘% DU PONT-MITSUI FLUOROCHEMICALS COMPANY, LTD. 47% of part weight 46%
of part weight Clay Crown Clay SoutheastenClay gorporation 38% of part weight 37% of part weight
Solvent Isopar M Exxon Mobil Corporation

process, there can be used.aﬁ<extrusion.machine that has been used
widely such as an oil hydraulic press type extrusion machine and
a screw type extrusionmachine. In addition, as the rollingmachine
that is used in the reolling process, a rolling machine that has

5 been used widely can be used. The éontinuous long object 20 can
be cut in the extrusion machine 1 immediately after the continuous
long object Z0 passes through the cross sectional opening 2a,
whereby the cutting process and the extrusion process can be
carried out in an integrated manner.

10 [0025]

In the extrusion process described above, an extrusion
molding with a higher extrusicn rate can be carried out by
extruding the continuous long object 20 in a circular ring shape
as compared with the case in which the continuous long object 120

15 1s extruded in a plate shape in the conventional method.
Consequently, a fiber forming step of a fluorine resin in the
extrusion process can be accelerated. It is necessary that the
extrusion rate is increased and a shearing force that is applied
during an extrusion is enlarged in order to accelerate a fiber

20 forming stepof a fluorine resinin the extrusion process. In order
to carry out an extrusion molding with a higher extrusion rate,
it is regquired to extrude the continuous long object 20 in a
circular ring shape.

(00267



15% of part weight 17% of part weight [0036] 5(Extrusion rate) In the present embodiment, an
extrusiongate qkthe embodimentis7.5,andanextrusionrateof thecomparativeexample is 5.0.
(Dimensions of a cut object before the rolling) 10THhe dimensions of a cut object 22 before the rolling
for the embodiment are a width of 305 mm, a thickness of 20 mm, and length of 490 mm as shown in
Table 2. On the other hand, the dimensions of a cut object 122 before the rolling for the comparative
example are a width of 365 mm, a thickness of 15 mm, 15 and a length of 620 mm as shown in Table
2. The cut object 23 & SRSA 18 16 the et $hjeth 122 AR rollst t® BE 1SS it sheéethickness of
a completed product. (Number of rolling steps) As shown in Table 2, a number of rolling steps for the 5
embodimént 75853l T'aMaIf-af BfumbRY BF Folfig stalisifor the Tomparative éxdifpie Which is 30.
This is because a fiber forming step of a polytetrafluoroethylene resin (PTFE) progresses in an
extrusion pPo2&Ss!for thé eriBodiftsnte Rdredvet P 8dgé ParCaithe Sheaet idinét 8fed ahdds not
deteriorated for the embodiment 10 in which a number of rolling steps is less, and a process for cutting
an edge patt 6fthe Shedfistst reGired. #t was tonfirmed that a reddéticr of,aldumber f fslling steps
and an omission of a process for cutting an edge part of the sheet enabled a rolling time for one sheet
to be’shokBned i¢h |§|zbeeg:)&§ﬁtsffb@mgate isr increased, a shearing force that

is applied during an extrusicn is also enlarged. Censeguently,
in the case in which an extrusion molding in a plate shape is
carried out with a higher extrusion rate, a shearing force that
is applied to a central part is greatly different from a shearing

10 force that is applied to an edge part, whereby a degree of
progression for a fiber forming step at a central part is different
from a degree of progression for a fiber forming step at an edge
part.

[00Z27]

15 In the case in which a fiber forming step of a fluorine resin
progresses, the malleability 1s lost and a resistance to a contact
surface of the die is enlarged during an extrusion. Conseqguently,
in the case in which an extrusion molding in a plate shape is
carried cut with a higher extrusion rate, a resistance during an

20 extrusion at a central part is different from a resistance during
an extrusion at an edge part, whereby the continuous long object
cannot be extruded in a homogeneocus manner, or a splitting occurs
at a central part in some cases unfortunately.

[0028]



15 embodiment as shown in Table 2. [0037] [Table 2] SF-2118 17 Table 2 Embodiment Comparative
example Rimepngion value Width 300 mm 370 mm Length 500 mm 620 mm Thickness 20 mm

12

On the other hand, in the case in which the continucus long
object in a circular ring shape in accordance with the present
invention, since an edge part {a cut line) does not‘exist,_a
shearingforceisappliedﬁjaéuniformnﬁhnerregardlessofeacross

5 sectional pesition, and a progression of a fiber forming step of
a fluorine resin is also uniform. Consequently, since a difference
in a resistance does not occur during an extrusion, the problems
in a conventional method do net occur, and an extrusion molding
with a higher extrusion rate can be carried out.

10 [C029]

Consequently, for the continuous long object 20 in
accordance with the present invention in which an extrusion
meiding with a higher extrusion rate can be carried out, a fiber
forming step of a fluorine resin progresses as a whole as compared

15 with the case of the conventional continuous long object 120,
whereby a number of rolling steps can be reduced in the rolling
process, and it 1s not required that the folding of the continuous
long object is carried out. Therefore, an edge part of the sheet
is not driedandis not deteriorated unlike the conventional method,

20 and a process for cutting an edge part of the sheet is not required,
whereby the available percentage efficiency can also be improved.
[0030]

An extrusion rate is definsd as (a cross sectional area in

a cylinder of an extrusion machine) / (a cross sectional area of



15 mm Number of rolling steps 15 30 Rolling time 5 min / piece 15 min / piece [0038] (Physical
propertiegpf.a product) SThe physical properties of a flexible sheet that has been produced by the
above described forming method are shown in Table 3. For the physical properties of No. | to No. 8 for
the embodiment as shown in Table 3, eight test pieces were taken out by a punching processing from
one product sheet (1100 mm x 1100 mm), and the 10 physical properties of each of the gaskets were

measured. [0039] [Table 3] SF-2118 18 Table 3 Item Comparative example (average value)
Embodim@nfEress sectional opening of a die}. As described above, as an

extrusion rate is higher, a number cf rolling steps can be less
in the rolling process. On the other hand, in the case in which
an extrusion rate is too higher, an extrusion beéomes difficult
5 and the efficiency in the extrusion process is.deteriorated. It
is preferable that an extrusion rate in accordance with the present
invention is 5 or higher, in particular in the range of 5 to 10.
[6031]
While a cross sectional shape of the continuous long obiect
10 is inthe formof a clrcular ring in the above preferred embodiment,
a cross sectional shape of the continuous long cbhject in accordance
with the present invention is not restricted to a circular ring.
For instance, a cross sectional shape of the continuous long object
can also be an elliptical shape 40 as shéWn,in Fig. 3(4), a shape
15 60 in which twe circles overlap with each other as shown in Fig.
3{B}, or a shape 80 in which three circles overlap with each other
as shown in Fig. 3(C). In other words, a cross sectional shape
of the continuous long object can be a cross secticnal shaps
without a cut line in such a manner that there is not a difference
20 in a degree of density in any part of the continuous long obiect
when the continucus long obiject is exiruded from the extrusiocn
machine. In the present specification, a form of a ring means an
unbroken form without a cut line.

[(0032]



(Average value) No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 Tensile strength (longitudinal) 15.6

143 greo11s
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While the preferred embodiments of a method for
manufacturing a flexible sheet in accordance with the present
inventicn have been described above, the present invention 1s not
restricted to the embodiments, and various changes, medifications,

5 and functional additions can be thus made without departing from
the scope of the present inventicn.
[Embodiment]
[0033]
An embodiment (example) of the present invention will be
10 described below in detail in contrast with a comparative example.
In the following descriptions, a method for manufacturing a
flexible sheet in accordance with the present invention as shown
in Fig. 1 and Fig. 2 1s an embodiment, and a method for
manufacturing a £iexible sheet in accordance with the conventional
15 technology as shown in Fig. 4 and Fig. 5 is a comparative example.
[0034]

The embodiment and the comparative example are for
explaining the present invention in more detail, and the present
invention is not restricted te only the scope ¢f the embodiment.

20 {Raw material}

A raw material of the material 10 of the embcdiment and a
raw material of the material 110 of the comparative example are
shown in Table 1.

[0035]



13.9 15.3 16.8 14.2 13.9 13.3 13.4 13.5 Tensile strength (transversal) 15.1 16.0 16.8 17.8 15.5 16.2
15.6 15.4:#5,2,%5.8 Compression rate 5.7 '

10

15

[Table 1]
Table 1
item Product name | Company name Embodiment Comparative
exampk
PTFE Teflon 6-J DU PONT-MITSUI 47% of part 48% of part
FLUOROCHEMICALS COMPANY, | weight weight
LTD
Clay Crown Clay SoutheastenClay Corporation 38% of part 37% of part
weight weight
Solvent Isopar M Exxon Mobil Corporation 15% of part 17% of part
weight weight
[G036]

{(Extrusion rate)

In the present embodiment, an

extrusion rate of the

embodiment 15 7.5, and an extrusion rate of the comparative example

is 5.0.

(Dimensions of a cut obiject before the rolling)

The dimensions of a cut object 22 before the rolling for

the embodiment are

a width of 305 mm,

a thickness of 20 mm,

a length of 490 mm as shown in Table 2. On the other hand, the

dimensions of a cut object

122 hefore the rolling for

the

comparative example are a width of 365 mm, a thickness of 15 mm,

and a length of 620 mm as shown in Table Z. The cut object 2ZZ and




6.56.46.17.15.87.06.06.86.7 Restoration rate 54.1 49.0 53 52 45 52 45 48 50 47 Flexibilityl

SE-2118
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the cut object 122 are rolled to be 1.5 mm in & sheet thickness

of a completed product.

(Number cf relling steps)

As shown in Table 2, a number of rolling steps for the

5 embodiﬁent is 15 and is a half of a number of rolling steps for

the comparative example which is 30. This is because a fiber

forming step of a polytetraflucrcethylene resin (PTFE) progresses

in an extrusion process for the embodiment. Moreover, an edge part

of the sheet isnot driedand is not deteriocrated for the embodiment
10 in which a number of rolling steps is less, and a process for

cutting an edge part of the sheet is not required. It was confirmed

that a reduction of a number of rolling steps and an omission of

a process for cutting an edge part ¢f the sheet enabled a rolling

time for one sheet to be shortened to a large extent for the
15  embodiment as shown in Table 2.

00371

[Table 2]



2222222222 Specific gravity 2.34 2.31 2.31 2.31 2.32 2.31 2.31 2.31 2.31 2.31

SF-2118
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Table 2
Embodiment Comparative example

Dimension value Width 300 mm 370 mm

l.ength 5QO mm 620 mm

Thickness 20 mm 15 mm
Number of rolling steps 18 30
Rolling time 5 min / piece 15 min / piece
[0038]

(Physical properties of a product)

5 The physical properties of a flexible sheet that has been

praoduced by the above described forming method are shown in Table

3. For the physical properties of No. 1 to No. 8 for the embodiment

as shown in Table 3, eight test pileces were taken out by a punching

processing from one product sheet

(1100 mm x

1100 mm), and the

10 physical properties of each of the gaskets were measured.

[0039]

[Table 3]




Sealing property No leak No leak No leak No leak No leak No leak No leak No leak No leak No leak
External apgregance Good Good Good Good Good Good Good Good Good

18
Table 3
ltem Comparative | Embodiment
example (Average | No. | No. [ No. | No. | Na. | No. | No |No
{average value) 1 2 3 4 5 6 7 8
value)
Tensite 155 14.3 13.9 | 153 | 16.8 | 14.2 | 139 133 | 134 | 13.5
strength
{longitudinal)
Tensile 15.1 16.0 168 | 17.8 | 155 | 16.2 | 1568 | 1564 | 152 | 158
strength
{transversal}
Compression | 5.7 6.5 6.4 6.1 7.1 58 7.0 8.0 6.8 6.7
rate
Restoration 54.1 49.0 53 52 45 52 45 48 50 47
rate
Flexibikity 2 2 2 2 2 2 2 2 2 2
Specific 2.34 2.31 231 1231 1232 1231 | 231 231 | 231 | 231
gravity
Sealing No leak Noleak | No No No No No No No No
property | ieak | leak |leak |leak | leak |leak |leak | Ileak
External Good Good Good | Good | Good | Good | Good | Good | Good | Good
appearance
Decision Goced Good | Good | Good | Good | Good | Goed | Good | Good




Good Decision Good Good Good Good Good Good Good Good Good SF-2118 19 [0040] [Criterion
for evaluabqga]l‘l@nsile strength (longitudinal): Good in the case of 10.8 Kgf/mm2 or larger 5 Tensile
strength (transversal): Good in the case of 10.8 Kgéimm2 or larger Compression rate: Good in the
case of the range of 4% to 10% Restoration rate: Good in the case of 40% or larger Flexibility: Good in
the case of triple or less 10 Specific gravity: Good in the case of the range of 2.20 to 2.40 g/mm2

10

15

20

[0040]

[Criterion for evaluation]

Tensile strength (longitudinal): Good in the case of 10.8 Kgf/mm2
cr larger

Tensile strength {transversal): Good in the case of 10.8 Kgf/mm2
or larger

Compression rate: Good in tThe case ¢f the range of 4% fto 10%
Restoration rate: Good in the case cof 40% or larger
Flexibility: Gocd in the case of triple or less

Specific gravity: Good in the case of the range of 2.20 to 2.40
g /o’

Sealing property: Left to stand for 30 minutes in the environment
of a temperature of 200°C and a leak level was measured
External appearance: Decided based on the boundary sample

It was confirmed that a flexikble sheet of the embodiment
was provided with the physical propesrties equivalent to those of
a flexible sheet of the comparative example according to Table
3.

(Available percentage efficilency)

The available percentage efficiency of the embodiment and
the available percentage efficlency of the comparative example
are shown in Table 4. Since the adge part of the sheet is not cut
in the rolling process for the embodiment, the available

percentage efficiency of the embodiment was 85% as compared with



Sealing property: Left to stand for 30 minutes in the environment of a temperature of 200C and a leak
level Wasd@.egﬁged External appearance: Decided based on the boundary sample 15 It was
confirmed that a flexible sheet of the embodiment was provided with the physical properties equivalent
to those of a flexible sheet of the comparative example according to Table 3. (Available percentage
efficiency) 20The available percentage efficiency of the embodiment and the available percentage
efficiency of the comparative example are shown in Table 4. Since the edge part of the sheet is not cut
in the roilihg processifob iife embedimaent tid Availedie pefcentage &fficieney ofaneeniiodiment was
85% as compared with SF-2118 20 the available percentage efficiency of 65% for the comparative
example. €oigBgGentl it aas Eohfilivied that the available pareéntae effitiencyavas esathy
improved for the embodiment. [0041] [Table 4] Table 4 Item Embodiment Comparative example Note
1) Input wesight 478 Kg 6.0 g @) tiing aveighteat ly improved for the embodiment.

[0041]
5 [Table 4]
Table 4
ftem Embodiment Comparative example | Note
1} Input weight 4.5 Kg 6.0 Kg
2) Cutting weight 0.7 Kg 2.1 Ky Rolling process,
modifying process
3) Product weight 3.8 Kg 3.9Kg
4} Product available 85% 65% N
percentage efficiency

[0042]
In accordance with the above embodiments and comparative
10 examples, by the method for manufacturing a flexible sheet in
accordance with the present inventicn, it was confirmed that the
rolling process can be foreshortened as compared with a
conventional method, and the available percentage efficiency can
also be improved, whereby a flexible sheet that is provided with

15 & homogeneous property can be produced in a more efficient manner

as compared with a conventional method.



0.7 Kg 2.1 Kg Rolling process, modifying process 3) Product weight 3.8 Kg 3.9 Kg 4) Product
available gﬁ_rg?{gage efficiency 85% 65% 3)/ 1) [0042] In accordance with the above embodiments
and comparative 10 examples, by the method for mmanufacturing a flexible sheet in accordance with
the present invention, it was confirmed that the rolling process can be foreshortened as compared with
a conventional method, and the available percentage efficiency can also be improved, whereby a
flexible sheet that is provided with 15 a homogeneous property can be produced in a more efficient
manner as compared with & ¢Grvahtidnalimetiod: ESE2RI 8P EXPEAMNATIONS OF LETTERS OR

NUMERALS [0043]
[0043]

1 and 100: Extrusion machine
Z2 and 102: Dies
5 Z2a and 102a:‘Cross secticnal openings
4 and 104: Hoppers
8 and 108: Cylinders
10 and 110: Mixed materials
20 and 120: Continuous long ohijects
10 22 and 122: Cut obijects
30 and 130: Flexible sheets
40: Elliptical shape
60: Shape in which two circles overlap with each other
80: Shape in which three circles overlap with each other

15 124: Edge part of a sheet



1 and 100: Extrusion machine 2 and 102: Dies 5 2a and 102a: Cross sectional openings 4 and 104:
Hoppers 8g¢l 108: Cylinders 10 and 110: Mixed materials 20 and 120: Continuous long objects 10 22
and 122: Out objects 30 and 130: Flexible sheets 40: Elliptical shape 60: Shape in which two circles
overlap with each other 80: Shape in which three circles overlap with each other 15124: Edge part of a
sheet SF-2118 22 CLAIMS 1. A method for manufacturing a flexible sheet, comprising: an
extrusion process for preparing a mixture that is a raw material of the flexible sheet and a die that is
provided with a cross sectional opening through¥hiét¥ the mixture passes, and forming a continuous
long object by making the mixture pass through the cross sectional opening of the die; a cutting
process for obtaining a prescribed cut object by 10 cutting the continuous long object that has been
formed in the extrusion process; and a rolling process for forming a sheet that is provided with a
homogeneous prépefty 5y Foliing e praséntsed eat sbiedt Heatifusehabaobtairetin thé eoitting
process, 15wherein a material of the mixture is a composition in which a mineral filler is compounded
in a fluorine resin2 Bn8*tr ug ervssPsactional Shape ot plee contiruads longrobjeet that kas been formed

in the extrusion process is in the form of a ring.
5 material of the flexible sheet and a die that is provided with

a cross sectional opening through which the mixture passes, and
forming a continuous long cbiect by making the mixture pass through
the cross secticnal opening of the die;
a cutting process for obtaining a prescribed cut object by
10 cutting the continuous long object that has been formed in the
extrusion process; and
a rolling process for forming a sheet that is provided with
a homogeneous property by rolling the prescribed cut object that
has been obtained in the cutting process,
15 wherein a material of the mixture is a composition in which
a mineral filler is compounded in a fluorine resin, and
a cross secticnal shape of the continuous long object that

has been formed in the extrusion process is in the form of a ring.
20 2. The method for manufacturing a flexible sheet as defined
in claim 1, wherein the fluorine resin is a

polytetrafluoroethylene resin.

3. The method for manufacturing a flexible sheet as defined



202. The method for manufacturing a flexible sheet as defined inclaim1,whereinthefluorineresinisa
polytetraf O8] ylene resin. SF-2118 23 in claim 1 or 2, wherein a rate of the mineral filler in a
material of the mixture is at least 20% of part weight. 4. The method for manufacturing a flexible
sheet as defined 5 in any one of claims 1 to 3, wherein an extrusion rate in the extrusion process is in

the range of 5 to 10.

in claim 1 or 2, wherein a rate of the mineral filler in a material

of the mixture is at least 20% of part weight.

4. The method for manufacturing a flexible sheet as defined
5 in any one of claims 1 to 3, wherein an extrusion rate in the

extrusion process is in the range of 5 to 10.



