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
extrus_}ion 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

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



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 u%ng an extrusion machine 100. Fig. 5 15 shows a process in which a continuous long
object 1201 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 134 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 mounted at a leading end the extrusion machine
100. The die"$02 124 ¢o-Calieeifatwie ok extrading sandmolding @fmextdre; dhats, the-material 110 in a
mixed state, in a sheet SF-2118 shape. The mixture passes through a cross sectional opening 102a
of the die 102 Q\?Hereby the continuous long object 120 in a sheet shape is extruded. [00061 In
the next place, the continuous long object 120 in a sheet shape that has been formed by using the
extrusion machine”fOis®at!in the presttbetRrdimensionsinta enttinteprocess thatds shewn in Fig.
5(A) to obtain a cut object 122. The cut object 122 is then folded and rolled to be in the prescribed
thickness i 416 t&5etitiVe manhél ifd réiing Treesds: tiates sShowndin g S(Bje 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
providd streRgEGY ofientathig amsieBalat thais 1A thek wores) atreatimamiber of fellingssteps s
required in_order to accelerate 15 a fiber forming step of a fluorine resin. In addition, an edge part 124
of the sheet that hEsBeeh 8fcdBhd Batertiatélt die e Fdfedtecerollinerspiis cutas shown in Fig.
5(C). After tplat a g)exiblew_sheet 130 js produced as shown in Fig. 5(D) after a variety of processes
such as a GNinG process: Whirhifig process 7 aRd B madifindg Brocess that Afe At shown in the
figure. D'SJS:OL:H%HR-EDO{ ‘é’glgeltN\gEIQITION PROBLEMS TO BE SOLVED BY THE INVENTION [0007]
1 e,

(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



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 5 a manufacturing process of a flexible sheet.
[00081 SFI“’?\@%resent invention was made in cgonsideration of such conditions, and an object of the
present invention is to provide a method for manu;?acturing 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 present invention was made in order to solve the
above problezns of The corventenakarsnd 1o achie e theoparpese:deseribedabbug. Nmethod for
manufacturing a flexible sheet in accordance with the present invention is characterized by comprising:
20an extrusioRlftdéess for prepadisg & mikirertharisa v snaterial of thedlexible:sheeeand a die that
is provided with a cross sectional opening through which the mixture passes, and forming a continuous
long object BAfiakifigtié miktite pass through the 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 thH&*&%ttusion process; and  a rolling process for forming a sheet by rolling the prescribed
cut object that has been obtained in the cutting process, wherein a material of the mixture is a

compgsition in which HRiRérdt fle? 7€ corhfotnded it 2 udHRE rekilt dnd 20 1n a £BRR% sectional

shape of the continuous long object that 10 has been formed in the extrusion process is in the form of
a ring shape that has beeén 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



[0010] In accordance with the above configuration 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 Vaflable 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 flexible sheet in accordance with the present invention is characterized in
that the fluorine resin is a polytetrafluoroethylene resin. [0012] SF-2 11.8 6 In accordance with
the above configufdtiontef.thesressacmventianea flexible shéatithat isprvidediwith a homogeneous
property can be produced with less rolling steps, whereby an effect of the present invention can be
achieved iﬁ%ﬁﬁr%%éﬁf!ﬁ%m@%m%ﬁ a flppe Metholdet manatactabinga flesiblal shkdet in
accordance with the present invention is characterized in that a rate of the mineral filler in a material of
the mixturé R3¢ eAst 2096 BF parCnerfhiterd[on14} t 15 IhasesrRmceEWwith theasvelésnfiguration of
the present invention, a flexible sheet that is provided with a homogeneous property can be produced
with less réifiRGStsps, WherEsy 8n kst dfthe st Sent imErtivheckn Becahibl dh ensiorfiment
manner. 15[0015] _  The method for manufacturing,a flexible sheet in accordance with the present
invention i€ cRAFAtIEAZET i that BrFExfusidn Fafelif thB Bttt 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 3r§%8§§ is not deteriorated and a flexible sheet can be produced with less rolling steps in a

more efficient manper as comggre_d with a conventional method. SF-2118
e prese invention was 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;



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 rafe in the extrusion process, whereby the rolling
process can be foreshortened as compared with a conventional method. In addition, the available
percentage 10 efficiency can also be improved, whereby a flexible sheet can be produced in a more
efficient manner as compared with a conventional method. BRIEF DESCRIPTION'OF THE
DRAWINGS 15[B048} t indFigr ¢ds aviéwshowiag ahrexteusior processdor atmethioeforby
manufacturing a flexible sheet in accordance with the present invent on. Fig. 2 is a view showing a
process forfarimigg @hftexiblet20strest bywutting aed toltihg: forteamettrachfof amaradacturing e flexible
sheet in accordance with the present invention Fig. 3 is a view showing a cross sectional shape of
another eortnususiongobjeetsin aocdrdanceh the present invention. Fig. 4 is a view showing an
extrusion process for a method SF-2118 8 for manufacturing a flexible sheet in accordance with the
conventional art.Figch isia yiewr shawing @oprocessifordforming ecftexible ro11ing the

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]



sheet by cutting and rolling for a method for manufacturing a 5 flexible sheet in accordance with the
conventional art. BEST MODE OF CARRYING OUT THE INVENTION [0019] An embodiment of the
present in\éﬁ?éion will be described 10 below in detail with reference to the drawings. While the
preferred €| Jiiments 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 invention. Fig. 1 shows
an extrusion process in which a material 10 is extruded and molded as a continuous long object 20 in
a circular ring shap8 B\-asrgrarr extiusr-rrachme £ Figh 2 showst20a prbcgss inwhiehta continuous
long object 20 in a circular ring shape is cut and rolled to form a flexible sheet 30. [0021] SF-2118 9 is
preferable th¥thelmatedal 167 B conipesitionin WhiEhra riislaffitditis compoumeredna
polytetrafluoroethylene resin. [0022] The material 10 that has been in a mixed state is extruded S in a
leading end"fiRSction oF eSerfriisnefathifie: ¢ Shd phsies thicugh brr2vatisshidanted at a
leading end the extrusion-machine 1. The die 2 is a co-called circular die for extruding and molding a
mixture, that is; thethatsial 104 TiREd Ctdte” $n OGN TRG shapeo THesmixtre basses through a
cross 10 segg%rézl opening 2a of the die 2, whereby the continuous long object 20 in a circular ring

ru

shapeﬁis ex . [0023] In the next place, the continuous long object 20 in a circular ring shape

that has been fom%%d %ygin{% the extrusion 15 machine 1 is cut in the prescribed dimensions in a
cutting process that'1s SREWAIA Fig “2(AY 16 Obtain ¥ it otEdCs T Bt objeefSs T fietEpressed and

expandedmghpl‘g[% shaepsedr%nq isvré)ll%d (’50 he igghe gre__scribed thickness in a repetitive manner in a
rolling procéss that is shown in Fig. 2(2) “Rfter that: & fiexibie’26' shRet R i€ prédGed a$8hown in Fig.
2(0) after g yagety,of pipcesses suoh 2 2.drying process, a burming proceps, and g modifing

. 45 In& i 2
process that are not shown in the figure. at least 20% o

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.



[0024] SP2118 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 machine In addition, as
the rolling gg:&ine that is used in the rolling process a rolling machine that has 5 been used widely can
be used. The toHtinuous long object 20 can be cul;7in the extrusion machine | immediately after the
continuous long object 20 passes through the cross sectional opening 2a, whereby the cutting process
and the extrusion process can be carried out in an integrated manner. ao[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 continuous long object 120 15 is extruded in a plate shape in the conventional method.
Consequently, a fiber forming step &f& At6riRE résik id ¥W&E BX#USion process can be accelerated. Itis
necessary that the extrusion rate is increased and a shearing force that-is applied during an extrusion
is enlarged[ ih°arlér to accelerate a fiber 20 forming step of 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
continuous long objéct 26in BTietifar fifg sHabe: $6036F Sr21a 8 11e%ikif thehesse inwhich the
continuousﬁlongwo ject is extruded in a plate shape in the conventional method, a shearing force that is
applied to AN eUye Pt id larger 38 dOMTSATEY with & ¢hedting fore® tatis ApbiedtbePcetral part. In
addition, irgt@eLg%ge in which an ,extwsﬁ!on rateﬁis,increased, a shea ng force that is applied during an
extrusion i§ alsd enfarged: ConsequentlySiit the®eade i RAfchFaf Bx RIS Afolairgtifch prate shape is
carried outl.\p)/i;kllg gigger e%gtrg}s{ipg rate, a shearing fgg;e tha;g is applied to a central part is greatly
different from a shear 10 Torce that 1s applied To an edie PartWTerdbyH 08§t of PfogeEsion for a
fiber formi te central part is different from a degree of progression for a fiber forming step at
an edge pg%é? [O§§;L]§115nlﬁ tﬁg %Cégg“in WHich & fiBé)r%%F’?ngfﬁg“§%%dof%sﬂu%?fﬁ%arre‘§ﬂ1 with a

conventional method. In addition, the available percentage
16 efficiency 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



progresses, the malleability is lost and a resistance to a contact surface of the die is enlarged during
an extrusion. 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
resistance '"r?r}dgan extrusion at an edge part, whereby the continuous long object cannot be
extruded in a homogeneous manner, or a splitting 8ceurs at a central part in some cases
unfortunately. [0028] SF-2118 12 On the other hand, in the case in which the continuous long
object in a circular ring shape in accordance with the present invention, since an e part (a cut line)
does not eXiSE a Wheafingtforce s applidc:inia Undf@rasAmamerregardless ©f a ctoss sestional
position, and a progression of a fiber forming step of a fluorine resin is also uniform. Consequeny
since a diffefénterik soresistalte 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] Con$éduenitly, ot thézortineious dorg bbjent 29 ifracderdance vetlt the:prasent
invention in which an extrusion molding with a higher extrusion rate can be carried out, a fiber forming
step of a fISOifErédih fttgreasesa’ a whbic as Eompared 15ovitti the case:6hthescamventional
continyous long object 120, whereby a number of rolling steps can be reduced in the rolling process,
and it s ot Fé‘(ﬁ?j‘i?etﬂllt‘?la?ﬂ?éé?olaihgaGPEPféd@diﬁi%u‘é%%ﬁ@@bﬁm@e&ﬁtgdadut.aﬂ’herefore, an edge part
of the sheet is not dried and is 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. [00303 An extrusion rate is defined as (a cross sectional area in
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



SF-2118 13 a cross sectional opening of a die). As described above, as an extrusion rate is higher, a
number of rolling step S can be less in the rolling process. On the other hand, in the case in which an
extrusion a%g is too higher, an extrusion becomes difficult and the e ciency in the extrusion process is
deteriorate f'ﬁ*iéspreferable that an extrusion rate in accordance with the present invention is 5 or
higher, in particular in the range of 5 to 10. [0031] WWhile a cross sectional shape of the continuous long
object 10 is in the form of 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 instanéé & éfelsarsdctivnalshapb ofthe €ohtinudls longrobjectcan alsoberanselliptical 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(5), or a $HAPE 80 iR Whikh thfeBTefer:8¢6rap withcdatresthef hscshomrhin. Eige 3(€)iin other
words, a cross sectional shape of the continuous long object can be a cross sectional shape without a
cut line in $68%4 manner that there is not 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 specificatiﬁﬂ?a’%ﬁ‘f’rrd‘raalriﬁ% meand'aF urbroken form witsosta cat line2f0032]eSF 118 14
While the preferred embodiments of a method for manufacturing a flexible sheet in accordance with
the présent infenfiGi hafebReridsefibedabtve: thepressrtifventiohisaot resriced 16 the
embodiments, and varioys changes, modifications, and functional additions can be thus made without
departing frof the séoge &f ﬁwetgfae'seh? ifVEHOR (B b diri8 A 1008 3FAR mBadirertexample) of
the present in) eé_nr}io WiIIT?le 18,describ§d below in detail in contrast with a comparative example. In
the following descriptions, S niethod f6F nfarfitacfiting a fexible eheetif acthradica diththe present
invention %sn%hogv:[\dignﬁg. %ngg{g@% ZJ% an gmbodiment and a_method for manufacturing a flexible
sheet in adcordance with the conventionar 15 technofol§ L& SHow inaTafd g sdis BdGmparative
example. [0034] _. rCTEg embodim%pt and Ltﬁac%mig%rative example are for explaining the present

invention in more detail, and the présent invention is not reskicted to ohfyFiHE s 6Fthe
embggmﬂggc%qgggﬂngﬁgﬂﬁgg Z2a of the die 2, whereby the continuous leng

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



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] SF-2118 [Table 1] Table 1 Itern Product name
Company name Embodiment Comparative example ' PTFE Teflon 6-J DU PONT-MITSUI
FLUOROCHENWEALS COMPANY, LTD. 47% of part weight 46% of part weight Clay Crown Clay
SoutheastenClay Corporation 38% of part weight 37% of part weight Solvent
process, there can be usedEﬂ{extrusiorlmachine that has been used
widely such as an oil hydraulic press type extrusion machine and
.ascrew typeextrusionmachine. Inaddition, as the rollingmachine
that is used in the rolling process, a rolling machine that has
5  been used widely can be used. The éontinuous 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}



| op r M Exxon Mobil Corporation 15% of part eight 17% of part weight [0036] 5(Extrusion rate)
the present embodiment, an extrusion rate of the embodiment is 7.5, and an extrusion rate of the
e |g1ple is 5.0. (Dimensions of a cut object before the rolling) The dimensions of a
bétore the rolling for the embodimen% are a width of 305 mm, a thickness of 20 mm, and
her nand, the dimensions of a cut object 122 before

comparativ,

cut object

a length of 490 mm as shown in Table 2. On the o

In

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 2. The cut object 22 and SF-2118 16 the Cut object 122 are rolled to be

1.5 mm in a sheet tRidkR $556Fa Bombletadhrodirt -iNwnber bbrallingsteps) As showd4da 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 exdmpleswiiciP s 80. FHisieBeratse s fibes formiingestdpet apl§tetratiudraethylene
resin (2TFE) progresses in an extrusion process for the embodiment. Moreover, an edge part of the
sheet is not UriStFand s ndt HetEAGHatBE 1or e HHBSimeh CRIRRWARY Atumberof rdlling steps is
less, and a_process for cutting anéee%e part of the sheet is not required. It was confirmed that a

reduction of & RUMBET of folfiig StESS BRidafBmission oF & procexador Ebfting Bri-édye paet of the

sheet enahled a Eoflé% time for one sheet to be shortened to a large extent for the 15 embodiment as

shown:}in 'I’-Larblé“é.

10G

20

[%EB% lon rate is mncr@aseq, a shearing force that
is applied during an extrusion is also enlarged. 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
force that is 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}

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
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 Table 2 Embodiment Comparative example : Dimension value Width 300 mm 3_70 mm
Length 500 mm 620 mm Thickness 20 mm 15 mm Number of rolling steps15 30 Rolling timel 5

minpiece
SF-2118

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
shearing foxcejxsapplied:ﬁqé¢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 [0629]

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 rolling
process, and it is not reguired that the folding of the continuocus
long objecﬁ 1s 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 1s defined as (a cross sectional area in

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



I 15 min / piece [0038] (Physical properties of a product) 5The physical properties of a flexible sheet
that has been produced by the above described forming method are shown in Table 3. For the
physical pé%pgwgs of No. 1 to No. 8 for the embodiment as shown in Table 3, eight test pieces were
taken out by & punching processing from one prodyct 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) Embodiment (Average value) No. 1

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}



No, 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 Tensile strength (longitudinal) 15.6 14.3 13.9 15.3 16.8 14.2
13.9

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)



113.3 13.4 13.5 Tensile strength (transversal) 15.1 16.0 16.8 17.8 15.5 16.2 15.6 15.4 15.2 1513
Compression rate 5.7 6.56.46.17.15.8

10

Sk-2118
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{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




7.0 6.0 6.8 6.7 Restoration rate 54.1 49.0 53 52 45 52 45' 48 50 47 Flexibility 2222 2

g

is

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
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
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
embodiment as shown in Table 2.

(060371

[Table 2]



2 2 2 2 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

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

processing from one product sheet

(1100 mm x 1100 mm), and the

16 physical properties of each of the gaskets were measursd.

[0C3%]

[Table 3]




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

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




Good Good 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 or larger Compression rate: Good in the case of the range of 4% to 10%
Restoratiof&eGood 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 520 10 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
embodimenf Waslprovided with the physical properties equivalent to those of a flexible sheet of the
comparative example according to Table (Available percentage efficiency) 20The available percentage
efficiency ofthetembeodinfent antktheaavaitable percentage efficiency of the comparative example are
shown in Table 4. Since the edge part of the sheet is not cut in the rolling process for the embodiment,

the availablgpetcentagesefitiericy ot erhbddiment Whs 85% s esmpdrdd with g £ /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: Good in the caée 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

(=3

percentage efficiency of the embodiment was 85% as comparsed with



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 WergHt0.7 Kg 2.1 Kg Rolling process, rggdifying process 3) Product weight 3.8 Kg 3.9 Kg

the available percentage sfficiency of €65% for the comparative
esxample. Conseguently, it was confirmed that the available

parcentage efficiency was greatly improved for the embodiment.

[(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.



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 comparé& withf 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 anc 104z Fioppers 8 ancri@d.Cylindergsihand 110: Mixed materials

[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



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 die that is providedwith 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 continuous long object that has been fo&ghe%qig the extrusion process; and a rolling
process for forming a sheet by rolling the prescribed cut object that has been obtained in the cutting
process, 15wherein 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 has been
formed in the extrusionepracessds i thedorm of @ Hng o202 £ The MBethoghformapufacturdng & flexible
sheet as defined inclaiml1,whereinthefluorineresinisa polytetrafluoroethylene resin. 3. The method for
manufacturing a flexible sheesasdefinedess for preparing a mixture that is 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



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 in the extrusion process is in the range of 5to 10. ABSTRACT
[Abstract] [Problem2 It is an object to provide an efficient method for manufacturing a flexible sheet, in
particular a method for manufacturing a flexible sheet i 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 sheet and a die that is provided
with a crosssectigng] anening Iniguan wiieh (he DX(pre REsREn.3Ad faTHNG.2 santnyaLs. brig object
by making the mixture pass through the cross sectional opening of the die; a cutting process fo
obtaining adjFresesibgd:cut-abjeet by cuting they eoptindeus lang ghject 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, wherein a

material of the mixture is a composition in hich a mineral filler is compounded in a fluorine resin, and a
cross sectional shape Bfthé'€drtittuotRNoMG objéct tHat Rés l@ee‘ﬁ»ﬁﬁh@&lnﬁthéeéxtr%loﬁﬁééé% is in

the form of a ring. ,
Iy in é%y one of c¢laims 1 or 2, wherein an extrusion rate in the

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



