SF-2118 1 DESCRIPTION METHOD FOR MANUFACTIJRING A FLEXIBLE SHEET STECHNICAL
FIELD I6001] The present invention relates to a method for manufacturing a flexible sheet such as
a sheet gask t..More specifically, the present invention 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 isproducedbyfillinga 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 to a fi &rin20- addfion to a chemical resistance property, a heat
resistance property, a nonadhesive property, and a low f onal property with which a fluorine resin is
provided. The filled fluorores n sheet is used in avariety of ways for a seal material or the like by
§E%,rresistance property that

improving a wear and aﬁéﬁgg rlg]gl%%%@fggf@gmﬁéﬁ Ogdc#;%& I%Eéié

are weak points of a fluorine res or manufacturing a flexible sheet 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
extru%ion machine, and the mixture is cut.and,rolled in.a.sheet shape. [0004]

00013
The present invention relates to a method for manufacturing
a flexible sheest such as a sheet gasket., More specifically, the
present invention relates to a methed 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 bsen extrudsed

and molded by using an extrusion machine.

BACKGROUND ART
15 [G002Z]

A filled flucroresin sheet is produced by filling a fiuorine
resin containing a filler and by processing the fluorine resin
in a sheet shape. The filled fluorcresin sheet is provided with
a function and a characteristic that are peculiar to a filler in

20 addition to a chemical resistance property, & heat resistance
property, a ncnadhesive property, and a2 low frictional property
with which a fluorine resin is provided. The filled flucororesin
sheet is used in a variety ¢f ways for a seal materilial or the like

by ilmproving a wear and abrasion resistance property and a creep



10Fig. 4 and Fig. 5 are the explanatory drawings of a method for manufacturing a flexible sheet in
accordance with the conventional art. Fig. 4 shows an extrusion process in which a material 110 is
extruded a%%molded as a continuous long object 120 in a sheet shape by using an extrusion machine
100. Fig. 5 “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 showd 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 in a leading end direction of the extrusion machine 100 and passes through a die 102
that is moubtsd &F a¥6adingatrtie exedsionenaeitine 100 Theudie A 021issrcorcalied flat die for
extruding and molding a mixture, that s, the material 110 in a mixed state, in a sheet SF-2118 shape.
The mixturéPabsés through a cross sectional opening 102a of the die 102, whereby the continuous
long object 120 in"a sheet shape is extruded. [00061 In the next place, the continuous long object
120 in a sheet shapé tRafRas BeeATdrmadRAGEIRG the extrisionimachinesk00 isheut inthe prescribed
dimensions in a cutting process that is shown in Fig. 5(A) to obtain a cut object 122. The cut object
122 is thentfé?déaﬁﬁdg%’llé@fao bé it the prescriberithickness in a21 G repstitiyermanner insa rolling
process that is shown in Fig. S(B). At this time, the cut object 122 is folded and rolled in a repetitive
manner in DFIEF 6 FehoVe afilintetfial i GaiPaiid 46 prévidestrergtd bylesehtatingiamotecular chain.

In other Wotrgs, a great number of ralling steps s required in order to accelerate 15 a fiber forming step
of a fluoring tasint Tn Ateitidls B Edyerban d 2461 e hdet that hayBearrdredrand detsrorated due
toa repeatekq roIIir&stggis cut as shown in Fig. 5(C). After that, a flexible sheet 130 is produced as

) aftera

shown in Fig 3(D Varidly 6F prottBs i ichidSa diihd processta uraig process, 20 and a

modifying process tggt aaresr%oetesthosvylrégjrét_he figure. DISCLOSURE OF THE INVENTION

(06047
10 Fig. 4 and Fig. 5 are the explanatory drawings of a method
for manufacturing a flexible sheet in accordance with the
conventional art. Fig. 4 shows an extrusion process in which a
material 110 is extruded and molded as a continuous long object
120 in a sheet shape by using an extrusion machine 100, Fig. 5
15 shows a process in which a continuocus ilong object 120 in a sheet
shape 1s cut and rolled to form a flexible sheet 130.
[0005])
As shown in Fig. 4, the material 110 that has been input
in 2 hopper 1G4 is heated and pressurized in a cylinder 108 teo
20 beintegrated.Theintegratednmterial11@i$extrudedjjzaleading
end direction of the extrusion machine 100 and passes through a
die 102 that is mounted at a leading end the extrusion machine
160. The die 102 is a co-~called flat die for extruding and molding

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



PROBLEMS TO BE SOLVED 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 foprocess.
Consequently, it is necessary that the roll process is foreshortened in order to encourage the efficiency
of 5ama é?dt’t?ring process of a flexible sheet. [00081 The present invention was made in
consideration of such conditions, and an object 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]
15The preseaphvertpritwasmadedn rderto soble the abovegwoblems bftheconyehtidnal art and to
achieve the purpose described above. A method for manufacturing a flexible sheet in accordance with
the preseritinvBftiBAds tharacietizedbby Comprsingu20an exuausion procéssd forpreparing a mixture
that is a raw material of the flexible sheet and a die that is provided with a cross sectional opening
through whitARfe niixRitepas&es, 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 d&ﬁﬁ& the continuous long object that has been formed in the extrusion process; and ~ a

rolling_process for_ forming a sheet by rolling the prescribed cut object that has been obtained in the
CUHMngocess in thenext placCe, the continuous long obiect 120 in a sheet

shape that has been formed by using the extrusion machine 100 is
cut in the prescribed dimensions in a cutting process that is shown
in Fig. 5{A) to obtain a cut chiject 122. The cut cbiject 122 is
then folded and rolled to be in the 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
avarietyof;mocessessuchaszadryingprocess,aknmningprocesé,

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

DISCLOSURE COF THE INVENTION

PROBLEMS TO BE SCLVED BY THE INVENTION



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_grocess is in the form of a ring. [0010] In accordance with the above configuration of
the preseri%]i?n ion, 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 methode 20f6G11]¢ CrTRe MetholEfor pidnufactifAnga fiexibletsheetsn accordance with
the present invention is characterized in that the fluorine resin is a polytetrafluoroethylene resin. [0012]
SF-2 11.8®*utaf HeEbrdaRee whthethiel abovieeorificuiraticon bf thetiresem varstion; doffiekible sheet
that is provided with a homogeneous property can be produced with less rolling steps, whereby an
effect of thePrRsBAt IVeFRIDA carPBeXEMdedin & profinesemannertsp1d)e rothémsethod for
manufacturing a flexible sheet in accordance with the present invention is characterized in that a rate
of the min&raPfifiérin'g matst il of ie Afixidre isds Teast 20958 par weryT 13fpbaagy of In
accordance with the above configuration of the present invention, a flexible sheet that is provided with

a homoge eSS BropertyF ¢a bE proatced With es&¥5iing st&E whereby an effect of the present

invention (é@p be achiev in a prominent manner. 15[0015] The method for manufacturing,a flexible
sheet in a ogagﬁce with the present invention is characterized in that an extrusion rate in the

extrusion process js in the range of 5 to 10. [0016
P %%e presegt inventgok waL made 1n consideration of such

conditions, and an object of the present invention is to provide
a maethod for manufacturing a flexible sheet that is provided with
16 a homogeneous property in a more efficient manner as compared with

a conventional method.

MERNS 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 & flexible sheet in
accordance with the present invention is 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 continuous long object by making the mixture pass through

the crcss secticnal opening of the die;



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 nethod. 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 step of a fluorine resin in the extrusion process can be accelerated by - increasing an
extrusion rate in the extrusion process, whereby the rolling process can be foreshortened as compared
with a conventioalomethiot Inaddition, firravaitable petcentaye d0refficidncy tarkglse bedimproved,
whereby a flexible sheet can be produced in a more efficient manner as compared with a conventional
method. BRIEFIRESCRIPFIONOFTHELDRAWINGSt15[DE18has Hegrl Scarmiew showing an
extrusion process for a method for manufacturing a flexible sheet in accordance with the present
invent oreHig. Sisca:viewoshawing @rptocess 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 is a view
showing a cross sectidrial shape of aBathén cortintoiisdorg ehjeetintaccordanced thepresent
invention. Fig. 4 is a view showing an extrusion process for a method

5 prescribed cut cbject that has been obtained in the cutting

process,

wherein a material of the mixture is a composition in which
a mineral fiiller is compoundsed in a fluorine resin, and

a cross sectional shape of the continuous long object that

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

In accordance with the above configuration of the present
invention, a fiber forming step of a flucrine 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 t0G11]

The method for manufacturing a flexible sheet in accordance
with the present invention is characterized in that the fluorine

resin is a polytetrafluorocoethylene resin.

10012]



SF-2118 8 for manufacturing a flexible sheet in accordance with the conventional art. Fig. 5 is a view
showing a process for forming a flexible  sheet by cutting and rolling for a method for manufacturing
ab erX|bO,N§heet in accordance with the conventional art. BEST MODE OF CARRYING OUT THE
INVENTI fQ] 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 explanatory drawings of a method for manufacturing a flexible sheet in accordance with
the present inventtdh.&Ei§° 1EHoWE dh ExtiustoR process infwhichad: iratteridl 10ssrextrted and

molded as a continuous Ionsr object 20 in a circular ring shape by using an extrusion machine I. Fig. 2
shows 20 &'BrEEESS iy whidh BComi DR8N GhjeéE2D 79 didirdlarifing shapeciseat and rolled to
form a flexible sheet 30. [0021] SF-2118 9 is preferable that the material 10 is a composition in which

a mineral FifETR8 EopBTMTR IR %Lbrﬂ?téfﬂ‘ﬁf"m?éé’tﬁ)ﬂeﬁéfﬁésﬁeRTOZE}WIﬁ@Wa@E@rfaf iethat has been

in a mixed state is extruded
of the present invention can be achweved,ln a prominent manner.

5 [0013]

The methed for manufacrturing & 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 welight.

10 [6014]

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

15 0015}

Thegwthodiku:manufacturingﬁafiexible 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.
[0o01e]

20 In accordance with the above configuration of the present
invention, the efficiency in the extrusicn process is not
deterioratedandsaflexiblesheetcanbaproducedwithlessrolling
steps in a more efficient manner as compared with a conventional

method.



S in a leading end direction of the extrusion machine 1 and passes through a die 2 that is mounted at
a leading end the extrusion machine 1. The die 2 is a co-called circular die for extruding and molding a
mixture, thg]gigj'the material 10 in a mixed state, in a circular ring shape. The mixture passes through a
cross 10 s&ctiohal opening 2a of the die 2, Whereb%/ 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 2 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 Fig. 2(2). After that, a flexible 20 sheet 30 is produced as shown in Fig.
2(0) after a variety of processes suéh B5d dRfing ProcdSEE A Hiding process, and a modifying
process that are not shown in the figure. [0024] SP2118 10 ,process, there can be used an extrusion
machine that ha&’been used widely such as an oil hydraulic press type extrusion machine and a screw
type extrusion machine In addition, as the rollingmachine that is used in the rolling process a rolling
machine that has 5 been fisebfvieity caifbeidea: THe Eonthudus 1o bbject 20:eah béeut in the
extrus:j)on ngachiggnl immedlie tel%/ﬁafter}rlg continuous long object 20 passes through the cross
sectional opening 2 ,Cv%h‘@f'é%& & cOttihg Procety ARG RR exdrusioit précesicsnh Bestarféd out in an
integrated manner. aoLOOZS L In;h% extrusipn, process described above, an extrusion molding with
a higher extriision Tate can be cartied Sut BY Bxtruaihd i ESitinGous fort 66j22F 28R & Eircular ring
shape as %%m%%@g;@th tge case in which t@e continuous Igng object 120 15 is extruded in a plate
shape in the conventional méthod. Conseguently. a fiber T3rmiing St8p of AR ine RESHF Y the
extrusion Rrogess ean be accelerated necessary hat the extrusion rate is increased and a

erated. It is n ase
shearing force that is applied dufing an extrusion 1s eniarged In order t5 ARRafkTate 5 fifler20 forming

step of a flugrige resin,in the extrusion process Irg:ordert carry out.an extrusion molding with a higher
extrusion rate, it is required to extrude the (:ont?‘lr"{l”uojU%nlbngQC %jecﬁvfbl %}aéb )Ic(if?cuﬁ?rrrﬁi:r?gngﬁgﬁe. [0026]
SFLZ&;81éfficiancy can also be improved, whereby a flexible sheet can be

produced in amore efficient manner as compared with a conventional

method.

BRIEF DESCRIPTION ' OF THE DRAWINGS
15 foo1g)

Fig. 1is 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
continucus long object in accordance with the present invention.

Fig. 4 1s a view showing an extrusion process for a method



In the case in which the continuous long object is extruded in a plate shape in the conventional
method, a shearing force that is applied to an edge part is larger as compared with a shearing force
that is applied to a central part. In addition, in the case in which an extrusion rate is increased, a shea
ng force th§lFi"5251[§plied during an extrusion is also enlarged. Consequently, 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 shear 10 force that is applied to an edge
part,whereby a degree of progression for a fiber forming stepat a central part is different from a degree
of progressfiért forafibér foraringostep af teradde: past: 40027} 451a the case i whichra fibes forming
step of a fluorine resin progresses, the malleability is lost and a resistance to a contact surface of the
die is enlarged tefirgHrextuSion. Consequently, in the case in which an extrusion molding in a plate
shape is carried out with a higher extrusion rate, a resistance during an 20 extrusion at a central part is
different from a resisténcé difiriy Bhcextilsivn at ah edge par, fherébythe goatifliens forg object
cannot be extrudéd in a homogeneous manner, or a splitting occurs at a central part in some cases
unfortunately GOB28F SEIP1i8A21d 17 e 6thep handiirtthedcaSerinmeinichi she contiguaus long

object in a circular ring shape in accordance with the present invention, since an e
5 flexible sheet in accordance with the conventional art.

BEST MODE OF CARRYING OUT THE INVENTION
[0019]
An empbodiment of the present invention will be desaribed

10 belowéjzdetailwithreference?x)thedrawings.While'thepreferred
embediments in accordance with the present invention will be
described,bglew, the present invention is neot restricted to the
ambodiments.

[002G]

15 Fig. 1 and Fig. 2 are the explanatory drawings of a method
for manufacturing a flexible she@tjjzacéordance with the present
invention. Fig. 1 shows an extrusion process in which a material
10 is extruded and molded as a continuous long obiect 20 in a
circular ring shape by using an extrusion machine 1. Fig. 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 shea+ 30,

[0021]
As shown in Fig. 1, a material 10 that has baen input in

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



part (a cut line) does not exist, a shearing force is applied in a UndfOrmAmanner regardless of a
cross sectional position, and a progression of a fiber forming step of a fluorine resin is also uniform.
Consequen_y since a difference in a resistance does not occur during an extrusion, the problems in a
conventiohgﬁﬁfé&od do not occur, and an extrusion molding with a higher extrusion rate can be
carried out. 10[0029] Consequently, for the c8ntinuous 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
forming step of a fluorine resin progresses as a whole as compared 15 with the case of the
conventionst cohtiREES Ieng bbject 120 sutrereby. aliurmberotratling stepsrcambeteduced in the
rolling process, and it is ot required that the folding of the continuous long object is carried out.
Therefore "8r'8dgé part of thé SHewtns wot dficthandisingt eleteridratet erlike. theecomventional
method, 20 and a process for cutting an edge part of the sheet is not required, whereby the available
percentage %Wéncy can also be improved. [00303 An extrusion rate is defined as (a cross sectional
area in SF-2118 13 a cross sectional opening of a die). As described above, as an extrusion rate is
higher, a number SfYoIfig &gl ddh E%alésgiiﬁ’ th& #olling: processd G #eotlre ehanddacthe case in
which_an extrusion ate is too higher, an extrusion becomes difficult and the e ciency in the extrusion
proceds is detBrioTARHC & pteterabie it & eXirtistart Fate iR actorlidace Withthe prssent invention
is 5 or higrg: r, in ggrticular in_the range of 5 to 10. [0031] While a cross sectional shape of the
continuous 18ng Shjedt T0s in i fornf oP A cErding in the ey e prefefredermbsdintent, a cross
sectional sxvtl&apneiof thf cq&tinugus I%ng object in accordance with the present invention is not restricted
to a circular ring. Forinstance: acress SetticRalréhape of thecdoritin lofi§ Sbjéct ek also be an
elliptical shan%e 40l%sighowpnin Fig. 3(A), a sQaspe 15 60 in which two circles overlap with each other as
shown in Fig. 3(5). or a’shape meWthl':ha%r“ee’cﬁ&%sl%e?ﬁpa\;viﬂ}eééhabfﬁjeﬁ‘%g $HéWA in Fig. 3(C).
In other words, acqgéﬁﬁggtigg%l shS e of th,g&ontinugu; Ion% object can be a cross sectional shape
without a cut line in such a manner thar theré is not 4 differencs 207 in"A 48gFek 8f d&RSify in any part of
the continuaus long gbj t%; continuous.long object is extruded from the extrusion machine. In
the g?gserllét s%%%%oﬁ%ﬁg%rﬁ 0 ga r?fg 1Lfnnngar(?s‘f' gngdnb‘#%ﬁér? R WithoUt 2t AUtTiRe. 16552] SF 118

14 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 ocbiject
22 is then pressed and expanded in a plate shape, and 1s roclled
tc 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 =z 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



While the preferred embodiments of a method for manufacturing a flexible sheet in accordance with
the present invention havebeendescribed above, the present invention is not restricted to the
embodiments, and various changes, modifications, and functional additions can be thus made without
departing f?grﬁ]t]r?e scope of the present invention, gEmbodlment] [0033] An embodiment (example) of
the present invention will be 10 described below i ih“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 is an embodiment, and a method for manufacturing a flexible
sheet in adtordance Wwithe tite conventional 25 echhokbiyrasishownend:andikig. kisrawcomparative
example. [0034] The embodiment and the comparative example are for explaining the present
invention i FGrevdetsii sl e pidsdminventionts Aot rastricted toronalitherscopeef thel
embodiment. 20(Raw material) A raw material of the material 10 of the embodiment and a raw

material ofttf¢ hfatenial 9 £ oF tic- erparative-ekampridreshown i Tatslé 11 10085t ISR2118 [Table

1] Table 1 Itern Product name Company name Embodiment Comparatlve example ' PTFE
that is used in the rolling process, a rolling machine that has

5  been used widely can be used. The continuous long cbiject 20 can
be cut in the extrusion machine 1 immediately after the continuous
long object 20 passes through the cross sectional opening 2a,
whereby the cutting precess 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 extrusion 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 continuocus long object‘120

15 is extruded in a plate shape in the conventional method.

Consequently, a fiber forming step of a fluorine resin in the
axtrusion 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 inrorder te accelerate a fiber

26 forming stepof a fluorine resin in the extrusion process. In order

to carry out an extrusion molding with a higher extrusion rate,

it is required to extrude the continuocus long object 20 in a

circular ring shape.

(0025}



Teflon 6-J DU PONT-MITSUI FLUOROCHEMICALS COMPANY, LTD. 47% of part weight 46% of part
weight Clay Crown Clay SoutheastenClay Corporation 38% of part weight 37% of part weight Solvent |
oprM Exxgp_ %)il Corporation 15% of part eight 17% of part weight [0036] 5(Extrusion rate) In
the present ermbodiment, an extrusion rate of the ¢ bodiment is 7.5, and an extrusion rate of the
comparative example is 5.0. (Dimensions of a cut object 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, and
a length of 490 mm as shown in Table 2. On the other nand, the dimensions of a cut object 122 before
the rolling for the conparaide Bxipielate BhRiAroT365men latitickness of E5ammyandd length of

620 mm as shown in Table 2. The cut object 22 and
in aplate shape in the conventional method, a shearing force that

is applied to an edge part is larger as compared with a shearing

force that is applied to a central part. In addition, in the case

5t

in which an extrusion rate 1s increased, a shearing force that

is applied during an extrusion is also eniarged. Consequently,

in the case in which an extrusion molding in a plate shape is
carried out with & higher extrusion rate, a shearing force that
is applied to a central part is greatly different from a shearing

16 force that 1is applied to an edge part, whereby a degree of
progression for a fiber forming step at a central part is differant
from a degree of progression for a fiber forming step at an edge
part.

(0027}

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

26 extrusion at a central part is different from a resistance during

an extrusion at an edge part, whereby the continucus long ohject

cannot be extruded in a homogeneocus manner, or a splitting occurs
at a central part in scme cases unfortunately.

[coze]



SF-2118 16 the Cut object 122 are rolled to be 1.5 mm in a sheet thickness of a combleted product.
(Number of rolling steps) As shown in Table 2, a number of rolling steps for the 5 embodiment is 15
and is a half of a number of rolling steps for the comparative example which is 30. This is because a
fiber formirﬁ‘gF s%élpgof a polytetrafluoroethylene resin (2TFE) progresses in an extrusion process for the
embodiment. Moreover, an edge part of the sheet1€ not dried and is not deteriorated 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 cuttiri:ahiedgeipart ofthb sheetlenabied a rolling ¢imeHer onetsheetde heshortened to
a large extent for the 15 embodiment as shown in Table 2. [0037] [Table 2] SF-2118 Table 2
Embodimefif Coftparativeexarmples Dikension valueWidtho300mm with the present

invention, since an edge part (a cut line) does not.exist, a

shearing foxcejxsapplied:ﬁqa¢uniformxnaﬁner-regaxdl@sseafa,cross

5 sectional position, 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 not occur, and an extrusion molding

with a higher extrusion rate can be carried out.

10 [0G29]

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

15  with the case of the conventional continuous long ocbject 120,
whereby a number of rolling steps can be reduced in the roiling
process, and it is not reguired that the folding of the continuocus
long object is carried out. Therefore, an edge part of the sheet
isruﬂ:driedandjjsnotdeterioratedunlike1juaconVentionalﬁmthod,

20 and a process for cutting an edge part of the sheet is not required,
whereby the available percentage efficiency can also be improved.
fo030]

An extrusion rate i1s defined as (a cross sectional area in

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



370 mm Length 500 mm 620 mm Thickness 20 mm 15 mm Number of rolling steps15 30 Rolling
timel 5 minpiece i 15 min / piece [0038] (Physical properties of a product) 5The physical properties of
a flexible s&e_g&#@at has been produced 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 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]

a cross secticnal opening of a die). Ag described above, as an
extrusion rate is higher, a number of rolling steps can be less
in the reclling process. On the other hand, in the case in which
an extrusion rate is toc higher, an extrusion becomes difficult
5 and the efficiency in the extrusion process is deteriorated. It
is preferable that anextrusion rate in accordance with the present
invention is 5 or higher, in particular in the range of 5 to 10.
[60317

While a cross sectional shape of the continuous iong obiect

10 isinthe formof a circular ring in the above preferred embodiment,
a cross sectional shape of the continuous long object in accordance
with the present invention is not restricted to a circular ring.
For instance, a cress sectional shape of the continuocus long object
can also be an elliptical shape 40 as shown in Fig. 3 (A}, a shape
15 60 in which two circles overlap with each other as shown in Fig.
3(B}, or a shape 80 in which three circles overlap with sach cther
as shown in Fig. 3{C). In other words, a cross sectional shape

of the continuous long cobject can be a cross sectional shape
without a cut line in such a manner that there 1s neot a difference
20 in a degree of density in any part of the continuous long object
when the continuous long object is extruded from the extrusion
machine. In the present specification, a form of a ring means an

Ml

unbroken form without a cut line.

(0032}



[Table 3] SF-2118 18 Table 3 Item Comparative example (average value) Embodiment (Average
value) No. 1 No, 2 No. 3 No. 4 No. 5

SF-2118
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While the ‘preferred embodiments of a method for
manufacturing a flexible sheet in accordance with the present
invention have been described above, the preéent invention is not
restricted to the embodiments, and varlous changes, modifications,

5 and functional additions can be thus made without departing from
the scops of the present invention.
[Embodiment]
[0033)
An embodiment (example) of the present invention will be
10 d@écribed.belourin detaill in contrast with a comparative example.
In the following descriptions, a method for mangfacturing a
flexiblé sheet in accordance with the present invention as shown
in Fig. 1 and Fig. 2 is an embodiment, and a method for
manufacturing a flexible sheet in accordance with the conventional
15 technelogy as shown in Fig. 4 and Fig. 5 is 2 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 to only the scope of the embodiment.

2¢ (Raw material)

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

[0035)



No. 6 No. 7 No. 8 Tensile strength (longitudinal) 15.6 14.3 13.9 15.3 16.8 14.2 13.9 113.313.4 13.5

Tensile strength (transversal) 15.1 16.0

10

Sk-2118
148
{Table 1]
Table 1
ftem Product name | Company name Embodiment Comparative
example
FTFE Teflon 6-J DU PONT-MITSU! 47% of part 48% of part
FLUOROCHEMICALS COMPANY, | weight weight
LTD
Clay Crown Clay SoutheastenCiay Corporation 38% of part 37% of part
weight weight
Solvent isopar M Exxon Mobii Corporation 15% of part 17% of part
waight weight
[0036]

{Extrusion rate)

In the present

embodiment,

an extrusicn rate of the

embodiment is 7.5, and an extrusion rate of the comparative exanmple

is 5.0.

{(Dimensions of a cut object before the rolling)

The dimensions of a cut cbiect 22 before the roll
the embodiment are a2 width of 305 mm,
a length of 490 mm as shown in Table 2.

dimensions of a cut object

122 befcre

a thickness of 20 mm,
On the other h

the roiling for

ing for

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

and a length of 620 mm as shown in Table 2. The cut object 22 and




16.8 17.8 15.5 16.2 15.6 15.4 15.2 1513 Compression rate 5.7 6.56.46.1 7.1 5.8 7.06.0 6.8 6.7
Restoration rate

SF-2118
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the cut object 122 are roiled to be 1.5 mm in a sheet thickness

of a completed product.

(Number of rolling steps)

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

5 embodiment 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 apolytetrafluoroethyliene resin (PTFE) progresses

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

of the sheet is not driedand isnot deteriorated for the embodiment
1¢  in which a number of rclling 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 of 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.

(060371

[Table 2]



54.1 49.0 53 52 45 52 45' 48 50 47 Flexibility 222222222

SF-2118
Table 2
Embodirment Comparative example

Dimansion vaius Width 300 mm 370 mm

Length 500 mm 620 mm

Thickness 20 mm 15 mm
Number of rolling steps 15 30
Rolling time 5 min / piece 15 min / pisce
[0G38]

{(Physical properties of a product)

5 | The 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 Ne. 1 to No. 8 for the embodiment
as shown in Table 3, eight test pieces ware taken cut by a punching
procegsing from one product sheet (1100 mm x 1100 mm), and the

16 physical properties of each of the gaskets were measursd.
[0039]

[Table 3]



Specific gravity 2.34 2.31 2.31 2.31 2.32 2.31 2.31 2.31 2.31 2.31 Sealing property No leak No leak No
leak No leak No leak No leak No leak

SF-2118
is
Table 3
ltem Comparative | Embodiment
example (Average | No. | No. | Na. |{No. | No. |No. |No | No.
{average value) 1 2 3 £ 5 B 7 8
value)
Tensile 16.6 4.3 13.8 1163 1188 {142 1138 1133 {134 | 1358
strength
{longitudinal)
Tensile 16.1 16.0 168 | 178 [ 185 (162 | 158 | 154 [ 152 [ 158
strength
{transversal}
Compression | 5.7 6.5 6.4 8.1 7.1 58 7.0 80 168 8.7
rate
Restoration 541 48.0 53 52 45 52 45 48 50 47
rate
Flexibility 2 2 2 2 2 2 2 2 2 2
Specific 2.34 2.31 2317 1231 232 1231 237 1231 1231 231
gravity
Sealing No leak No leak | No No No No No No No No
property | leak | leak |leak | leak |isak |leak |ieak | lesk
External Good Good Good | Good | Goed | Good | Good | Good | Good | Good
appearance
Decision Good Good | Good | Good | Good | Good | Goed | Good | Good




No leak No leak No leak External appearance Good Good Good Good Good Good Good Good Good
Good Decision Good Good Good Good Good

SF-2118
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[Q040)
[Criterion for evaluation)
Tensile strength (longitudinal): Good in the case of 10.8 Kgf/mm2
cr larger

5 Tensile strength (transversal): Good in the case of 10.8 Kgf/mm2
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: Geod in the case of triple or less

10 Specific gravity: Good in the case of the range of 2.20 to 2.40
g /mu?

Sealing propsrty: Left Lo stand £or 30 minutes in the environment
of a temperaturs of 200°C and a leak level was measured
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 eguivalent to those of
a flexible sheet of the comparative example according to Table
3.

(Available percentage efficiency)

20 The availlable percentage efficiency of the embodiment and
the available percentage efficlency of the comparative example
are shown in Table 4., 3ince the edge part of the sheet is not cut
in the rolling process for the embodiment, the awvailable

percentage efficiency of the embodiment was 85% as comparsed wit



GoodGood Good Good SF-2118 19 [0040] [Criterion for evaluation] Tensile strength (longitudinal):
Good in the case of 10.8 Kgf/mm2 or larger Tensile strength (transversal): Good in the case of 10.8
Kgf/mm2 qr larger Compression rate: Good in the case of the range of 4% to 10% Restoration rate:
Good in the" ca5E of 40% or larger Flexibility: Goo%’n the case of triple or less 10 Specific gravity:
Good in the case of the range of 2.20 to 2.40 g/mm2 Sealing property: Left to stand for 30 minutes in
the environment of a temperature of 200C and a leak level was measured External appearance:
Decided based on the boundary sample 15 It was confirmed that a flexible sheet of the embodiment
was providetPwitF ihe pRySidet preperties eguiialénteithdse ofia fledibledshestpfahetcomparative
example according to Table (Available percentage efficiency) 20The available percentage efficiency of
the embodifeRPafd theariRbIE bercentdye BHffciefRy o tHe ormbaratié exariplelafelséhown in
Table 4. Since the edge part of the sheet is not cut in the rolling process for the embodiment, the
available pEIE&ITAGE THiGRAET OTIRY efffodifféht wWas 8596 48 Confifarelsn@rodiment .

[(0041]
5 [Taeble 4}
Table 4
Hem Embodiment Comparative example | Note
1} Input wsight 4.5 Kg 6.0 Kg
2) Cutting weight 0.7 Kg 2.1 Kg Ralling process,
modifying process
3) Product weight 3.8 Kg 3.9Kg
4) Product available | 85% 65% 3)71)
percentage efficiency

(00423
In accordance with the above embodiments and comparative
10 exémples, by the method for manufacturing a flexible sheet in
accordance with the present invention, it was confirmed that the
roiling process can be foreshortened as compared with a
conventional method, and the available percentage efficiency can
alsc be improved, whereby a flexible gheet that i3 provided with
15 & homogeneocus property can be produced in a more efficient manner

as compared with & conventional method.



SF-2118 20 the available percentage efficiency of 65% for the comparative example. Consequently, it
was confirmed that the available percentage efficiency was greatly improved for the embodiment.
[0041] [Table 4] Table 4 Item Embodiment Comparative example Note 1) Input weight 4.5 Kg 6.0 Kg
2) Cutting \ﬁgiﬁl’ﬂ%.? Kg 2.1 Kg Rolling process, rr;zoldifying process 3) Product weight 3.8 Kg 3.9 Kg

EXPLANATIONS OF LETTERS OR NUMERALS
[0C43]
1 and 100: Extrusion machine
2 and 102: Dies
5 Za and 1023:‘Cross sectional openings
4 and 104: Hoppers
8 and 108: Cylinders
10 and 110: Mized materials
20 and 120: Continuous long cbjects
10 22 and 122: Cut objects
30 and 130: Flexible sheets
40: Elliptical shape
©0: Shape in which two circles overlap with each othar
80: Shape in which three circles overlap with each other

15 124: Edge part of a sheet



4) Product available percentage efficiency 85% 65% 3) / 1) [0042] In accordance with the above
embodiments and comparative 10 examples, by the method for manufacturing 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 a conventional method. SF-2118 21 EXPLANATIONS
OF LETTERS OR NUMERALS [0043] 1 and 100: Extrusion machine 2 and 102: Dies 5 2a and 102a:
Cross sectional openings 4 and 104: Hoppers 8 a%&gﬁéCylinders

1. A methed for manufacturing a flexible sheet, comprising:
an extrusion process for preparing a mixture that 1s a raw
5 material of the flexible sheet and a die that is provided with
a cross sectional opening through which the mixture passes, and
forming 2 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 obliect that has been formed in the

extrusion process; and

a rolling preocess for forming a sheet by rolling the

prescribed cut object that has been o¢btained 1in the cutting
process,
15 wherein a material of the mixture is a composition in which

a mineral filler ls compounded in a fluorine resin, and
a cross sectional shape cof 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

polytetraflucroethylens resin.

3. The method for manufacturing a flexible sheet as defined



10 and 110: Mixed materials 20 and 120: Continuous long objects 1022 and 122: Cut 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 22 CLATMS 1. A
method for manufacturing a flexible sheet, comprising: an extrusion process for preparing a mixture
that is a raw 5 material of the flexible sheet and a diexhkat is provided with a cross sectional opening
through which 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 continuoys long pbiect fhat has been formed in the extrusion.process: and

a rolling process for forming a sheet by rolling the prescribed cut object that has been obtained In the
cutting proegss; Hkbwherein & materalieithe mixture isa.compagition in which a mineral filler is
compounded in a fluorine resin, and a cross sectional shape of the continuous long object that
has been formed in the extrusion process is in the form of a ring. 202. The method for manufacturing a

flexible sheet as defined inclaiml,whereinthefluorineresinisa
4. The methed for manufacturing a flexible sheet as defined

-

5 in any one of claims 1 or 2, wherein an extrusion rate in the

extrusion process 1s in the range of & to 10.



polytetrafluoroethylene resin. 3. The method for manufacturing a flexible sheet as defined 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 claimswherein an
extrusion rate fhithe extrusion process is in the range of 5to 10. ABSTRACT [Abstract] [Problem2 It
is an object to provide an efficient method for man%ﬁ‘acturing a flexible sheet, in particular a method for
manufacturing a flexible sheet in which a rolling process is foreshortened. [Means for Solving
Problems] A method for manufacturing a flexible sheet comprises an extrusion process for preparing a
mixture that is a raw material of the flexible she®tarda die that is provided with a cross sectional
opening through which the mixture passes, and forming a continuous long object by making the
mixture pass-Hroughithe cross sectional opening of the die; a cutting process for obtaining a
prescribed cut object by cutting the continuous long object that has been formed in the extrusion
process; and ol 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, wherein a material of
the mixture is a cofiposifiorin hichig @tineral filkerdis tétnpeunded in aiftucrineesingantba cross

sectional shape of the continuous long object that has been formed in the extrusion process is in the
fownd}arﬁ©;ufactur$ng a flexible sheet, in particular a method for

manufacturing a flexible sheet in which a rolling process is
foreshortensd.
{Means for Solving Preblems]
A method for manufacturing & flexible sheet comprises an
10 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 continuous long object by making the mixture pass through the
crcsssectionalépeningcﬂfthedie;acuttingprocessforobtaining
15 a prescribed cut object by cutting the continucus long object that
has been formed in the extrusion process; and a relling process
for forming & sheet that ils provided with a homogenesous property
by rolling the prescribed cut object that has been obtained in
the cutting process, wherein a material of the mixture is a
20 compositlion in which a mineral filler is compounded in a fluorine
resin, and a cross sectional shape of the continuous long object
that has been formed in the extrusion process is in the form of

a ring.



