SPECI FI CATI ON  ELASTI C ME, M BER, TONER FI XI NG ELEMENT
AND DEVI CE, AND METHOD FOR MANUFACTURI NG ELASTI C

, MEMBER TECHNI CAL FI ELD The present invention relates
to an elastic nmenber with superior rel ease properties.
In this specification, the primary application of the
el astic nenber of the prYdertICAVEM on focuses on

ol BTIC SEVPRITIIOER RGPS B, SE 1R BPRlETyiom For
toner fixing nmexnbevsFABACHGROINDAARTC Suktadire toner

fixing nmenbers used in inmage fixing devices such as

el ect rophot ogr aphi c caﬁ;grg and | aser printers have
had configurations in WidANEARdIERRSi st ant surface

| ayer having toner release capacity such as
1 ¢0E Br8&H T ARb A ALERSH JAYE ety Rﬁﬂvs'tlﬁﬁ%rQQe%eWrﬁcs. In
~material formed froma resin or netal belt, or a
this spetidicatal, the pAbdTy mpplecatiot ofigre st ngmienbeths present invention focuses

technol-ogi cal devel opnent s .have been nade .with the .
on g RSO R SO CGT S 1 ESe0e PR DF L Fastignygition are not
restric@AUE tdRP fik hoRPWBkergONsunpt i on. Demand  for reduction

i n power consunption by copiers and printers has

increased in recent years alon%bgmﬁth an increasing

trend towards energy cBASECRPVOR ABT the total amunt

of power consuned by heat-fixing copiers or printers,

t he ; £ . of ofolgk i f.or .

t R PP Rtr B BrBalTlecf ALRMIB LB AVERL MR ReyBhorographic
copiamaitd lagfr prinecrpbaverhad ensfigpbii@n in vhidhd ngt-a8istme surfie layer having

accounted for b reheat i ng during stand-by, )
toner G RSB My ik RS R ST adpEBa: PIPvikedan a byse material
formELEHRASRsiA QBT tf PRR WL hOH} rofluch as  reducing the

st andby preheating tenperature or not preheating at

all. For this reason, during printing, there are

ca¥és rodeat @nemiexing wiemperre dsbrolpgicgrdemelapwdnts havet haeg nade with the
2 PSS REeheating - tenperature, but i.n cases where : .
aim of FSREATY ) MR SETEhr Pl g ) U RAR BB P gppigp, Demand
for retRéthrintpowbecoReabesh by o6pit:Qany bEAREY 1k Meds@d fh8cent years along

. fixing tenperature. Consequently, there is now a

with geivgisasing end Lo ¢IQISTErONsyEtER i n whi ch t he menber

is ranped up to its usable state in a short period of

tidiBhe AcliSHEh] Hpdvibr R6AL & bl RO the i

s S| b AR G308 e Rl LA BAINLAR e propoin
of pogui chswhphidn Bystrend fOADy2DOEX DB BOGite Al saldagde30% or greater, and most

of the power consumption in fixing devices is accounted for by preheating during stand-by.
Consequently, methods have been adopted in order to decrease power consumption, such as
reducing the standby preheating temperature or not preheating at all. For this reason, during
printing, there are cases where the fixing member is preheated starting at the preheating
temperature, but in cases where preheating is not carried out, it is necessary for the member to be
heated from room temperature to the fixing temperature. Consequently, there is now a demand
for a quick-start system in which the member is ramped up to its usable state in a short period of
time. A reduction in heating capacity of the fixing member is crucial in order to reatize this type

of quick-start system.
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One configuration for toner fixing menbers that can be
cited as a neans for achieving a reduction in heat
capacity relates to the use of a thinner nmenber. By
reduci ng thickness, the heating capacity of the toner
fixing nmenber can be reduced, and thu posSi
t Oneduiauten (PRt es MEMRAE tt%@&%é&fﬂ@rﬂérﬂgytaﬂs o1 ad“""m"a a
mductlé)g liln T‘lgdq c[q?c{czt? lr@cfég J‘tglg tulg%eg)llt ?P;éumﬁtt n G?W%%ére ﬁ%f ﬁﬂg@iqg'tﬁ@ bifess, the
heatifid eeqﬁc,ﬂ‘tpr)f ihe q;ctre,aftkm}g mtdﬁbc&ldfm ancedubel, pn@dmettl 19 DO‘belt, to reduce the
full-color out put ima E}s i ncre sed and there is a
heatiege HEwAnR G1° DBt SRR FABTSHE CleN At BF OmsTate bi | i ty
as a result of scattering of |ight between toner
pa&tsf&)lnggfsaua Fﬁhc&tﬂétﬁg ﬁﬁﬂﬁ:Qﬂa lityeriiel Ret@synay @eRERN increasing
devel oped where an elastic layer is prOV|ded bet ween
detail drel thagedmatiar §f: atﬁ Hantbrohwut enms ba iagispsed) dgherens ¢ gemand for

d hi
pu,wﬁt(rggé CgrnylccﬂBr ﬁtﬁt(}détg%)gct? 8% éps}uﬁ dca%f@xgﬁf%f %ﬁ 'bg'twmn toner particles

For tSR3CR0NUMBBIlc@Male ﬁ@lhtdc%l@%d thh”sby Mﬁmsttctliihe:r @metdud between
elastic [ayer “i's provi ded, pressure applled t

the btzs@nezrtcmaj and thee rglvisolansr dnarderto prpéx,tp@r righsqpaditp color fi chcﬂmaves it is
fiQr mrgas[r? nc?ﬁuld]'itg%ﬁg pr%:mtnﬂﬁlrfuas?)b&gbc%d@én iber plthc les, Thus, when

““‘%3@t O si mul t aneously sol ve
the abd@ u’kﬁﬁv @ay*em mﬁﬂbidﬁ:m& hasuhegnlicproomc deer lsnnovtfﬁ ivolfotnend the

thickness is reduced in a toner fixing menber (fixing ‘
tonergg moye pE{aTmgY ald%ﬁt&rgw FEREEHNE AYIMAY ch an el asti ¢

| ayer is provided between a belt base material and a

| fi8hed Bs1¢ Kak@inedba 8Rms has b
%l“edﬂa lo%ﬁﬁﬁn&l‘%’gﬁl B Wk{ﬁ@fl 1o 15303. I Ko AL

proma@@'m Wil the thivkng® ig nedkca:d)m 2@@3: ﬁaafgmlcmbx@d gl heltx lepving a
conty RGeS g2 B0 S BB Rl BRI s

!ayerf(é"fgm?&ctftqu(f(k)!éﬂﬂpﬁcﬁﬁﬂm JPHOWRYB 0- MIL 6 1B, TheKokai) 11-15303, JP (Kokai)
technol ogi es disclosed I n these patent citatjons,

2002tHet 2 aad éPu(ngerlt 20030788 71 pn edneding foihesespatens itatioup-dhe glastic fayer

. rdness. t i

is LOI‘BP’IO{IH@ngP &r dﬂ%la gté:rrdtgéﬂ:]g%e 1sd{gern§1f%§lg?§)meﬁrﬁjontt ﬂhgllﬁpéasﬁrcf
severely restrlcted In addition, there has been the
prt@@L@m t\ht@i the bédhdbh@gxcbdts‘ﬂhem inhikese Ipatehi ditariess, theamate restrictions

her | ayer part cul ar the rel ease | a

on th@é@ﬁn%ﬁsmrewlﬁrly dsdr Itt%gafmt}gﬁythéﬁltﬁf-‘#&étffﬁﬂf@l) aod gﬁa&t“]ewf the elastic

layer. J}ﬁrﬂ%sn o fltng rg‘?@ﬁjlug O s f@s{?&téﬁ‘lﬂ Iﬁ’ LaGtibe, thy Bhs M%h @SL problem that
an astic hat has a hi gh degree of crosslinking

bindiag blcts,upettsecetastre ofsandrciahe sﬂtﬁehgtlt(patandlatlhtts: refensetayer) has
g gn difficult to respond to increasing |evels of

been giflif4lt y, because of the tendency for the hardness of
the elastic layer to increase. On the other hand,
enpREsi Al gnmpHAJihy dtur‘lﬁﬂl%a?el%ré i thé Beedibh R@thel dMBYBtIc Idyer using
is desirable to forman €l astic I;ler using an el astic¢

an eldstdyodshiant as lagh mwsgfroe@s infing prsb 8 iperikd meghasigel strgngth, and thus

it hasﬁ)yﬁéchatﬁu@t: tglgiequrqg to mcmdsmtr Pwls o?suahtmccausc bf tﬁﬂettmdcné for the

hardness of the elastic layer to increase. On the other hand, emphasizing quality increase in the

printed image, it is desirable to form an clastic layer using an elastic body that has a low degree

of crosslinking, and is thus flexible and has low hardness. However, with this type of ¢lastic
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WO 2005/ 08596/ A/ Page 3 | ayer, nmechanical strength is
| ow and there arc problens with maintaining sufficient
durability. |In addition, there is a tendency for
bi ndi ng between the rel ease |ayer and the elastic
| ayer to be insufficient. Wth elastic |ayers forned
laycy, FW“%W‘W! Slopresth wﬂbé’raﬂdtﬂ@i&hmcque@lLmav\etlgemetaahhgsméemm durability.
a corr nd
In aaﬁiﬁ %ré f d%l{l(ﬁgtg (%gjﬁ)rlac%n b @ LFS?I il/?i(‘d‘éd”r ﬁgcé thsgpstic layer to be

KNess

mc;uﬁfh&nba%thmﬁsabl |@lerfdemtd &omedue@sle e echBRfics RBEe8lenerally been
p fﬁ%eCtl‘ id silicone resin into the this gap,
adopfeqdn gyhig %H@:’ asqaireseondrtgdhg thinkaess afidwesiestic laier ks prhivisled between

the b%ébqﬁat@flaftﬁghﬂc H, Case laﬁld Encﬁj alfﬁfd‘ c:‘ﬁn!;I ﬁquz%r Eﬂcgnﬁv éﬂig}ln# Wihe this gap,

si |1 cone rubbe aye coa
the Sémdh@&smbebtossluﬂxed Howki ot nirhitlsis dyp&czif os@digul, iR difficult to form a
el astic layer having a

14
m“k}@ﬁh 5%?&#% ﬁmywaﬁmééﬁuaddress both the first and
second i ssue described above, thereby allow ng a high
degregc@®iaydesr gndibierug 'ﬂkéﬁnrﬁgﬁig diR1dad H‘ﬂ%sﬁ(oﬂ?q 6-2 14479 as an

thickness. This coating layer (or elastic
clastig dinspBitieg b@@l@ﬁgt@mmhﬁtr@maddrpm ol th‘yt ea:ldctcamd issue dcscr1bcd

dbovgltﬁag@@[ow1hg o on%?"f\ég R atl Erg{xh)é% l’hlggii{‘ éo %grrdggsféélgaghlckneqs

serve

This ddutiag !dfver ((ﬁ'xaﬁﬁb &yed id h Sdihbéﬁtcek)éﬁ?drfthQ% Qb%up #8dy and
| ow el asticity can be used, and, " because a great

an clgsi@fst i on i n t hi ckness can be achieved, it is possi bl e
to achieve a reduction in heat capacity (specifically

r eguet J6ePe b@atﬁg\’l‘%&r qg@ﬁﬁ%ﬁvé bV serik § b%ksogﬁcl, f " fras : tgg]ing the

image quality o ver, a resolu
{,lastoqu‘rl ot dorprxetmipénm ﬂcxibl ¢ ¢lesri tody Widt had e/ diRCRPLAONe used, and,
6 214479 Wth the endl ess

ecasfe FEFE Rt P BERS b 5 oy 8 st semgacion i
heat capHchta ¢speeffi dah'ffrc@lﬂ@f{&} i?l%t\dbp GortsR ’Eloh)t %Flt aﬂg%c‘?&gﬁl fage

rel ease properties, but even b ter
qualitppuipet-ti es are desired in order to achieve
hi gh-quality imge output. In addltlon because the

c | ar wher e .t ast aner
%K»e@% L?%g{uéllaﬁ% H—{cif%)ﬁoxylge IWOI}I%{P f: hﬁ%@gwﬂb tl?ehtechnofogy
discloﬁcelgarjﬁ (Kokaly6-alild 19 ywiabke& s bes f&tmc%ealsa/tbgea i
re eq? to abrasign against the materia |xed
(Kokag)@iﬁi% 9p£§5éyrfaqmﬂ el ore pgal@]gﬁ@m itpelf hqsmngmor release properties,
but an@B@tﬁ:‘H E‘L%H’skér(iﬁehle's ed(?&iré@?]r &b tp Ve g g qB?htg fwags guput. In

nmol d-r el eas ayer orned on1f JoP6t%e
additicon btdaesesthe taﬂmgdﬁydr ﬁnes p:hfsV\ehtré aatdl 3 rh@YEExpobIVBMES is still room
I

P when an. elasgi §g q¥ i.s flexible and has ow

or ImEOXIPTR iR (Fepel Q<Y ( @‘O%Bétsfﬂﬁgt)l"alﬂbﬁtquct toi abrasion against the
matcrtéai'tg %g ‘ﬁg%&a tslh% Qsc;gﬂpgl\r’ %vélfrlﬁlv&{?agl ﬁrimg 'E;%Hﬁ*g b@(t)r\ll\s%c%?en%ig,eit is desirable to
provide a mold-release layer fOIde from fluororesin or the like on the surface of the above

coating layer.

However, when an elastic body that is flexible and has low elasticity is used for the
coating layer, it is difficult to achieve favorable binding between the above coating layer and the

release layer. When the binding force between the above coating layer (elastic layer) and release
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rel ease |layer. Wien the binding force between the
above coating layer (elastic |layer) and release |VO
20051#89961, 41 Page 4 |l ayer is poor, there is the
danger of problens with separation of the rel ease
| ayer during use of the toner fixing menber. The
layeps psemtherniseht ilogenaSprdeleslsopedscbmralibgbf thofeltde |akO¥ ring use of
metgagﬁe.oj affairs, and has the objective of providing
A9 TR "WBRBer whereby the elastic |ayer can be
reduced in thickness relative to past technol ogies,
t hehd pregdnd s enfistehs @naldped 0] Re n&l st glag%qxf‘ftdnétand has the
. forms the elastic I|ayer can bé maintained, while ~
objeqtiyg & AV N® B M gnsmbemighdichethnekntit lgcradnast iraducay &r thickness
olat@nd, Lal e s . .and. whereby .a toner fixi menber
relaiZ0h BB ERRG 0B e iR G B AR G st e orms the elasic
layeriehgbe hmageinadial hiteinciRadiBt biadinkQlrehdtR bORRYA 8RLEic [fer and release
~toner fixing element having this elastic nenber as
layer; qnd whrpishe ket Grge agmtr sgn bepiodecadhalticheamseivies peweeremd outputs
ioh fhadeN@aBheren . THE LNVENTLON The main
high ey P e oo o RIS e s b DR D s ctasic
membpdras its apmaceonypndshitihe dedbovie: [0BjtiEs tdn¢e fipRE Rl 1t O
an elastic nmenber that conprises a rel ease Fayer,

el astic layer, a | r.as constitutive |ayers,
where t he above E@$%ﬁ@gﬁﬁ§§éfjﬁgggﬂYEﬁ%P%Nesin film

the above elastic layer is a layer produced by

| Gadintgn oineb PGk icfsROREnIbeE 8 thbBreROH: ‘?ﬁeﬂﬁf@tfﬂ%a‘ﬁ%gomplish the

flyororesin film and the above release |ayer 1s
aboveQfy§ciive PrEgay toydrerlastis memles thas cempiisds atrbleasabonce, elastic layer, and
2 184 A5k | ayer, ;. and I xceptional el ease properties.
base AL Lnst AR BRE T Y Rt B A T oS e above
clastialpperes al@lee paelutayer loasing af @IPONESHy iBRANE PSrePOF PPSrous fluororesin
Al fluproresin filmhaving the above elastic |ayer as a
ilm, ﬂé‘érfgbﬁ*%-% relgassdavsaies Bitasy lyrethanis imeddiaigrithTheabove clastic layer

and hds| HOERIRSI Bl chid ﬁggﬁgﬂ:@ 9t §srlﬁe1%pa%Yee of leefﬂ%?%%%é?lrhp?ﬁ%%as the above

conponent 1s a tetrafl uoroethylene

releasplayyei as d @nglopentpmdftbr plabes flasrotebia ffiin MVire e akoRAURHS layer as a
In addition, the porous

PTEE .conpressed body.
Comp?¥ﬁ%$$?é@FﬂE§$VﬂFFﬁ@ WEIINg. component of the above
elastic layer is preferably a porous PTFE film and

thig: Bh@sics MaMNavidlathe ko (ERARAREN s af &Bs%e%'z astic
|l ayer is preferably silicone rubber. Thet above
polyteirafiyoseathylaget® iR fidmt hitdkisebss posfedabledoBle film.to but pbfous PTFE

L Se nded that the above elastic |ayer have a
compregied B e of 10 to 1000 m 11/0 2005/ 085961111 Page 5

In addition, the porous fluororesin film that is a component of the above elastic layer is
preferably a porous PTFE film, and the elastic body that is a component of the elastic layer is

preferably silicone rubber.

The above release layer has a thickness of 1 to 30 pm, but it is recommended that the

above clastic layer have a thickness of 10 to 1000 pm.
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The above base layer is preferably a |layer that has
nmetal or heat-resistant resin a conponent, and the
shape is preferably belt-shaped or roll-shaped. The
production nethod for the elastic nmenber of the
present invention, involves, when producing the above
el Betdbevireafeasyer ihgt ety o Wekdihaghdshecdll oeoresk®nt bah a
is a conponent of the release |ayer and the porous
cOmMpPPgRy W@? AR P Fagbly Selirslapsp onentsteped-he above

el astic layer. Subsequently, liquid silicone rubber

' STHL%‘Q(ﬁQUBﬁ %ﬁdﬁo?tﬁ%lﬁtm H&ﬁ}bgpﬁptlﬂé chyﬁ)[r QTL%%!OH ifb s, when

into ores of or ous uoror

produsiteriee pmwtdﬁcetts mhamimnehefmtaxﬂigz rwdlding tigj fhmtr@ds[h ohat is a compomnt of
I i nki.n I n addition, toner fixing

the refiad Byt B p@v St Bt Brkomaan et g s abguy plagic layer
Qubsd'&]@d!ﬂlt[}g gb@ s@ll?&)‘{;@ riMRE LS f)éd’ﬁdrﬂﬂm?Hférg?cfétof@ﬁcepcﬁbﬁsoﬂuororesm film into

i ncl in the present invention. In this
the papeef tﬁp Qalth@IﬁfUOM@H‘t Blnm wWiar¢upponitls: alfqelneula:iw issuhjectedt
tocmf cludes so-cal |l ed sheets and nenbranes. BRI EF

EPTION OF THE DRAWNGS FIG 1 is a schematic
di agram of the cross-sectional structure of the

eliaaddidomeidencr fxioguretdnt RavEPOE Bt el diic Mdmbed ah$thR fixing
schemati ¢ di agram of the cross-sectional structure of

devicg h%vm@ame@&%dwﬁérn%ﬁﬁg clspauze dlspangdsdrin prertresent praatica.
IS a cross-sectional schematic diagramfor describing

t E‘@;H?E%J@E’ﬁhc&%n R (eh "ﬁ%‘l“bigiglgcﬁe e Fi Re nc?.%%&c? Rafdd&heets

stai nl ess steel tube an ayer neta
and meanbrangsl out in Experinent 3; FIG 4 is a schenatlc
di agram showi ng the cross-sectional structure of the

i Exper i nent s P E s K7y BT S G how ng

the cross-sectional structure the elastic nenber

PFOGlUCRA scherruRetiadiBmtos (i @og-etida) 20QnRt @Bﬁﬁ@lasﬁ& member

Page 6 FIG 6 is a schematic diagram showi ng the
pmdu%‘fddgﬁ‘%’é@f’ﬁéfnal structure of the elastic nenber

produced in Experinent 5; and FIG 7 is a schenmatic

d i .04l . .
LTSRS 1 8 SO SHEARLMY Pl
produced in Experiment 2;

FIG. 3 is a cross-sectional schematic diagram for describing the method for injecting
silicone rubber between the stainless steel tube and base-layer metal tube, as carried out in

Experiment 3;

F1G. 4 is a schematic diagram showing the cross-sectional structure of the laminate of the

base layer and elastic layer produced in Experiment 3;

FIG. 5 is a schematic diagram showing the cross-sectional structure the efastic member

produced in Experiments 3 and 4;

WO 2005/085961 Al Page 6




BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Wth the

el astic nenber of the present invention, an inproved
nmethod is provided for formng a rel ease |ayer forned
fromfluororesin filmand an elastic |ayer fornmed from

a g@ro s fluororesin filmwth pores | oaded with

el asti @ SFopemeshdiagaantoying the iciospoetiobilstuoturnef thaskstic member
pmdkg!wpinngﬁ[.irrgggg:nget ween the rel ease |ayer and the

el astic |layer, reduce power consunption, and output

hi gh i mage quality, while also allow ng production of

a t'ébert isfad schagatel dnpntn shhividy the ontkss-ed@ioprlchuent W thdlaminated

. %e_Pargt i‘%ré 8{ the rel ease | ayer. The present invention
membsT BESErTPBEPRIMER %I | bel ow. <Rel ease | ayer> The
rel ease layer pertaining to the present inventionis a
f1 uoror esi BERTINTODENBORA ARRSINEGSOUTESIE BAVRNTIOR

rel ease |layer of the toner fixing nmenber are heat

resi.stance, abrasion resistance, toner release

pr OpEr B slstiamambar ¢f tee pisser dnestien lanng pprvoperctlicelsis provided for
ST i TR . . S ]S C xes, The reason
form e el B B e DB L B Rl TR Shes R B bORPES B a porous
fluorofesiastéimofvith peret doreled fiitki dlgitic BBARSCoASBYRINMS, it is possible to increase
. ,CO0 ara&%ye[y i gh tenperatures (e.g., about 100 to ,
bindipg §esnoth Retwean ¥irelensh layasnd dheofastie savst. apdus e ipgwdesinseaption, and

S & tw 1 ro: opner. £1.x1n o
o e P R AL D RS oL B Bk Plpent whicn
contrplskmoeins esthabpasti@nofdhe tdiense blyeaskhd gyt inTh@idnEa 9% ribed in
dwmf@@t rel ease properties with respect to toner are
“adEd?Yed is due to contact between the rel ease | ayer

and the surface of the material to be fixed

( sytatidse Gaklky, the surface to which the toner has been

applied). In addition, with toner fixing el enents,

rel.ease oils or waxes are added to toners in order to

endirelens s ecraipmetia depiessnt mventipniea fugedesin film. Characteristics
osirddUIS BN o L5 Frabl e f.or the rel.ease | ayer
desir RUTRENTEN vn P BB DRl phcdp GRS RRE pGHISH rsistance,
toner edlease ptopedicey @ndntridrelr aas-ewolling @Fopaeties i Bfesft@USI rBRase oils or

) smﬁllin o&g%pe el.astic layer underneath the rel ease,
WaXeHn etfsa%flé ASGHFIPRGEYS BesiicH s thal e senditienpen upe elihe foner fixing
memMBIRLIR! S nipaakivERhi AN Bt lESE 4 Y, ° :
character ng{al g:lg hzﬁpar & rc?é@??@é#"o#%?te &%’330 Ica?yglhg reason that
abrasipn edsirtance [udnsed i tha cohacatgtivtdnahe pgey of hesfixiag alethent and the
Al desirabl e because they decrease WO 2005/ 085961. 1
cortes By B AR e B S SRR o A M AEhBer. ok Feasen that
releasd Ffdp@#ﬂﬁs Qli@resHest 1Bt hRGISRIEIs (B ?J‘ccﬂﬁz}ct BEGREN B release layer and
el ements that act on the toner fixing elenent 1n the
the sutpogi Hgheimeicgal tobedingtl éspeotiictlhe thd woface @sivinch Hettonds has been
: nt of. the flLu infilmpertaining to th
apphc;d‘)gﬁgglggiﬂpré&g}h POEIET glgég 'E%I,nps, release gl?sr ora\,lvf?xlcg gre a%dcd teo toners in
order tg) ggfg?é hdé?fs? %tl(:)g&)/ﬂhé Mended] td HOR R, K¥dns¥duMtly, 8t R QEsirable for the release
y ,
layer of the top-most release layer in the toner fixing element to prevent release oil or wax from

causing swelling of the elastic layer underneath the release, and to prevent swelling of the release
layer itself. Materials that can ensure these types of characteristics that are desired of release

layers include fluororesins. In addition, fluororesing are also desjrable because they decrease
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tetrafl uoroet hyl ene- hexaf | uor opropyl ene copol yner
(FEP), and ethylene-tetrafl uoroethyl ene copolyner
(ETFE). Anobng these materials, RIFE is preferred from
t he standpoi nt of heat resistance and flexibility

PTFE Fi |l ms have preferabl e flexi.bil |t rel ati.ve
mpobh 56 B SREG e A apthg varippsClppppa ot “‘fawdtd%y such as

prcssﬁrtﬂ d1¥mbed Lat h&%nttﬂ@to%baﬁhlng lefo¥nedf inthe ﬁan%%Fe'vE:e' ayer,
vent cracks fromarising in the release |ayer,

makl ng It(dBOSSI ble to performhigh-quality printing.
W Etunies ashe Snowpecsof thetidewononéns of tlwd‘r@r@sw frrlmlmrtammé to the

1claaﬁléggﬁgad§0f’t¥$ tgw?tz)uof“?eﬁ%ﬁggd n&ﬂuor’ocﬂé(g HSH (bﬁ ) c%)oiymer (PFA),
tetraffRiradth PoMRxaflQbropReyl dnk @ o pRlY mePE EPf)CdddCiﬁt@IgrALtEh@ﬂlghocthylmu

this wll be described in detail bel ow, S
copolymdr éESEE)e Aeng Hes¢ mets:rletsegt hE isssgiered rﬁ Otrhtélcfswt}émlﬁfeof heat
1es:qtr1§(§c afnd arq ﬁ%atpg'rl%u@m%q %?é‘é?l% f@b%liﬂ? x&i tnﬁl tg%ﬂ?u fluororesin
nlmsqergpmenﬁinm‘) Jnlflﬁbﬁﬁﬁt;ftutmzln’gybf clastidag otf frte: LS@DTE ay'[h,anevcnt cracks
nmet hod for producing the, PTFE f| | m be any.net had
frompgping i HiedrKescpars Prfipg it nopeblede 8% %bhlébrél&falétt”ém“““&
structure (a structure that substantially has no
VO k% )ihe g‘@@é’[%tolf eRdlwinehle ﬂt@&%n@hﬂ@ﬂ? coRMcPRyUSERereasing its
wi thout restrictions, such as so-called skiving
heat matshogsoreniashiarbon PFRECstoas keagront Heck), ketal mowdsi,riryhe like may
or coating nethods in which a dispersion of
be mé‘ﬁi“@er esin particles is spray-coated. However, a PTFE
conpressed body can provide a thin PTFE film and is
t haishd@g itiie ehill be dasteibtd Bindeai PIdKEY Cio ifreRast: body ldroresin used
produced using the porous PTEE filmas raw material,
for thaélueége; FasBeldinbiabiva cerponei9f thergeldgrieass Layer gad fhgqorous
[ 1 and
ﬂ“Of@%?PZ@féq rée‘rc’:]tc‘up’gééh%gﬁf%e t;ag@a% y tg bég&%‘ "A PTFE
conpr essed body is a materi al that i s produced by
pridesheihodfoawroduomgube P‘JI'FEﬁhhidlzm beamg rhdibodvinr eblaalindhBSFE films

suhstanti al | no voi ds or ow V tio,
that PEO RSB CUAE BIeRE® Chstins e P st s R eGPty Stional well-
knowﬁ-ﬁlf%](gdslrﬂﬁz B &ed mtﬁbﬁﬁ@stt%tlé'ﬁsx étﬂ;ﬂ a?gggalﬁcdr}ﬁn@t@‘y‘ﬁil@ﬁtods in which
(crystalli'nity: 90% or greater) auxiliary agent s

PTFE sodkorrrthalilpastieiplymbhidagr edaging m;ttl@ds newbichrglispersi@ of PTFE resin

partief i S BT S b OaF et FEE Srm e RgRop e ey 20 & hin PIHE fkn, ana

is thub 86RRE TNV E®Iitidd £PPEE 2bipRs Qe Wy idheofldflE uﬁﬁgttihdﬁﬁ)rﬁﬁd PIFE film as
(about 327C), e.g., about 300C), and then baking

raw rrraéfzrétwaﬁyscrt’gad Pelgwe rdnibig Iargwatctaﬂ\hnﬁghmslrwrwe@l b@tbtthc thickness
directioh 224 st/rtgcncedndclc{lgr?stclag "Ne rcatzﬁy I\é%&lc&ﬁct hon

A PTFE compressed body is a material that is produced by pressing drawn porous PTFE

film, and the material has substantially no voids or an extremely low void ratio because the voids

have collapsed.

Thus, drawn porous PTFE films are obtained by mixing PTFE fine powder

(crystallinity: 90% or greater) with auxiliary agents to form a paste, molding the paste, removing
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(I engthwi se direction of the drawn porous PTFE film
during manufacture) or TD direction (direction
per pendi cular to the MD direction), then a nonoaxi al
drawn porous PTFE filmw ||l be obtained. If draw ng
is carried out in both the MD direction and TD
the myildiae apyfiaryorzenhigom e maidaddhody adpiving caldll% dragammd temperature

(tam%qgtgﬁsbcjg%—\gﬁ’éf %%mtitln&%lﬁﬁe%r% 970%% %S{‘%; ugaﬂ)él[) %;-i’de then baking

as nckedsalged over) will be long islands that are at right
angles to the drawing direction, and fibrils (linear
ch in-form, m:) (gcul ar, bundl es that are rel eased and

WS “itFe T BAWMSH RYTIEE Othia ondl dsdlieeien dhesy Dulirgetion
( lcnv%ls@ﬁ]r&r%ﬁ dr e (I; Ren ?ﬁﬁ)% Pgegl fflﬁ"lc dr@g n'lzﬂmtzn:gi I:)%r@[?ﬁu@ctmn

“reed so that € no

(dir ;@msaqmdmw tathkiNdDaliiscsemudbtnn mmmohhalbn&a‘{sh ediecie @ TFE film will be
dellneated

o RS LS SRS LRI, 00008 0ol 08 e
a biaXhlNdRWRPRbLYP THERR, RON QUsHRkEE films, the fibrils

expand radi ally, and the nodes that connect the
fibrils are present as island-like points. A fibrous

st Wirb e axigily ﬁwsvrmcm@neﬁcléﬂ“ﬁ ﬁlmmitf@quhe(cgmag s thabigre dolded over) will
be Iorgce{ aﬂﬁ? h%paxgyt M]l% akr)w E%%ﬁ anvgmg ecﬁlogog%f%@zléghrﬁaa%ham -form

e spi
mo[ed:Ltlan lﬁmﬁkeﬂent aia:l relch@duse dbivaxmldhxy 1l @Wih PETHRY fol cE’TtiEystals) will be
filmas raw material . Biaxially drawn porous PTFE f

oriented iy gy e csciinmy i8¢hs BFm qfareedvibindglsa et the ﬁodmdmme linked.
COHSL &.ﬁﬂ %usasrﬂglcﬁﬁ)e anl gé)fnrgﬂgycd' i wqﬁcﬁ{ <¢ag>? ﬁ';j\t %dbcbwwn fibrils or are

peri or character stics
dcim@tﬁgkhyeﬁe fibritshead Mdeli ee otk @oreandh dddih, edthi lemgaliyndrawn porous PTFE

d fil I ddi t
films, tgf:j‘ggﬂ Seggﬂl(#)rla{jm oaxh%%ﬁcg@}%@egﬁ%ﬁbﬁgire Iljrclscnt as island-like
AN FFAGRUS Ul O M :
pomtabove dr awn uc?rlous %‘?'Oégééﬁﬂﬁgﬁbﬂhe% %?%ﬁ er \géflﬁcaﬁég?oy the fibrils
and nedys apoprosint §s mgitipét Hidwv@5% with 40 to 90% bei ng
addi ti onal | y desirable. The porosity referred to in
t ati.on a det. 1 ned .
u&lﬁjg&l{@%éé} ress é E%(? %prcg%?@éq &5&(13 X1 e][j/g}rQWfl parous PTFE

film apigw @@telr"d@@@ﬁlaﬂﬁaﬂﬁ% ProlPYEFDfiRY iU&hRE id R APRAGEN the MD
densi t é g/cm ) of the porous film measured
directigaagd di @rftc on) aksEHEHUORH ds devecagecharidtsypgrior chueptelistofs (e.g.,

strenUH‘Q %aﬁ Bk E&JJ&H“[ \@E}ﬁ'&%o& dll&nf bsddfc%{ gfllesqn cm%%]rﬁgn%? H’g)noaxmliy

const es t por ous mis

drawn\fﬁlmse In sddit@dr; Udrat-eded filnpocaa b'é prodiiced@Bvhich BUdvahh®ous from the
t hi ckness for the drawn porous PTFE filmw Il vary

standpgih@hefiShg on the desired thickness of the above
conpressed body or the void ratio of the drawn porous

P thd LBve QMW:?pmous PTFE films, it is preferable for the porosity to be 5 to 95%,
with 40 to 90% being additionally desirable. The porosity referred to in this specification is a

value that is determined using the following formula:

Porosity (%) = 100 x (py - p1)/py
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to 500 mis preferred, and 5 to 200 mis even nore
preferable. The thickness of each film referred to in
this specification is the average thickness (val ue

determi ned by neasurement in unloaded condition
mnthout spring-1 oadi ng) neasured using a dial gage

by wengthe agparentoBositnp digaim®) thiheppess [GRgReatBRY hach Bheh J1S K 6885
e conpressed body

| [ N2 d h
ond e e P oG JE BrRE o M e T dviormpor Bideh Hesesn tha

froma
conblitusitife fdrbed £iGORITIETS @k RIS tegperature
that is liJe]I)owll ts melting p(§I E?QQQF%HOE? % /p'Pessed
film(first conpression step). At this poi nt t he
n‘bﬁ@%i‘owlqk@ﬁ'ﬁer@é’thﬂ deawisporaus PPEE filo u*lflﬂwiayy depending on the desired
el o) the in oi nt_ of
thlckﬁcssts Bfgﬁ%gmcp%oglﬁrrg%?d 'b‘édy o] tﬁbéP‘\éYt‘ﬁ‘r‘%O rqvgn 5@0,& PTFE film, but 3
to 5 ﬂ@ pen beldwrdéd)endeld RO@LuRAL BYon rﬂ{n@fp@a@gllb}é ankqm%@g UF Each film

f @ is 100C.__or, nore below the nelting point
re Lfrﬁ Oclgrﬁi'ls SEE Britiva pde av e thickaessdralap deternined e hteaslgcment in

unldé@éd“&on@ftlop-r\k:%ou‘EQm %55199 %F%S_hp“efihugl%o plz%eag;f: chg a I/EOOO mm dial

i ncrease,
tmcb@ﬁﬁLagxﬂmnw&mnnhébﬁTk@bcponpression step are

condi ti ons whereby the void ratio of the drawn film
relative to the drawn

after thi.s ep is 50% or | ess
potgrgﬁmdl'-l’crl&%ﬁ}" ‘fg’ﬁ]"bf)?rﬂ?’esﬁ‘“é b@@i‘rﬁp@s%‘ilféﬂ'ﬂ P}?F@ﬁ &T&6) §inR 09 drawn
po os PTEB Silmangrires@prEel 4
10 P eSLS rlnve 1£or Cep 58 g?@?éntg% Ig-toa &8&3@13‘3&@ gBlt H/%r%'}ﬂw its, pglting point,
to Otﬁ?l@ﬁé}r‘agé?‘%/f Im {fFse@ngression sTip. Mﬁps psist, die cdﬁ&@@s@xoﬂ&@rﬂpcrature is
|cular restricti ed

not daﬁwuﬂ? {}/Smsst;lgt@% 2%?‘{3‘@8‘% ﬁé% claw I&eoxﬁsllngg pomt ﬁ}gTF 17N bru(t)\llsI normally a

Itmpcalltlﬁ‘ﬂ(ﬂﬂﬁ iy oid Ordﬁm@i()\&b@lletrne@ﬂ' ﬁite .
ur at i orl]@élslio m?ﬁ%@c‘;‘ra?lg 2k g&ﬁture that is 100°C

:LFI:G havi qg a confi

or m(arg ox¢iths e Prifter VAgn ﬁlﬁ§§@§l‘ﬂ§@pmﬁemparﬁhﬂess ar orbﬁbt’é‘:the melting
fl oF PAWIEL ab+L, of, deyi.ce is used

pomvm ds fhat 5?@%&3&2@1’ {)'\é?vvebé)ﬁy “ﬁﬁ LRS-V R eh {SH’éldFﬁﬂfaHe
or wwthin the filmare readily pressed outwards as

t h"ﬁledqommeqsmn@usdlﬁﬁﬁﬁnfthé firsit Sorﬁﬂrﬁﬁﬁ@rﬁﬂe;bﬁ{\ﬁﬁﬁdlnéﬁewherebv the void
nseq the generation of

ratio 5P he avm P[?n %@qrcﬂgis (ngpds g(? 3 $s glatiye|te ¢hsl dravimporoan PBEE film prior

to coxﬁp&@rﬁdﬁx’ﬂ %@cf@bﬁbiyoﬁﬁ/? bYicBY ahd ﬁl()%é'lﬁlfe?.‘?g[{l?t] 0% dl or 1e5s, s&h% gérlngxgsswg force

of 2000 tines using a scanning e
is ordygaly @3 dg 69 ﬁ{zm n@nde}? gf?e?ﬁboﬂgo ﬂﬂﬁl/rbm g@hlé é(ﬁill:;bxlﬁﬁiod dtice used in
e eI ing drawn Film
this st%? Qgﬁrgcg%ggéuliuhréstp gags, Brgmpg?gxlt grs ¢ gYics dat gparpompress films. A
calcndlm gt dssed bel( preesaile, ot otﬁeztd%@%rh@tu 66 anﬁ%‘phﬁon h “:{i)thh pressing

above the nelting point of secBn

is carrgldé)bz)t as mﬁgr@bpﬁgﬁc@g)gtmntrel@@ﬂaﬂtsl rsesui tablehVgheabig type ofdbvice is
| east

used, tfPi@ de@ Hlljla{il[‘a}eypr‘rss%ﬁ{ Bétgftc%?{l_q ryg\{&o ﬁ‘:‘e} E%%‘é(ftgxlglzhfeﬁ]@ are readily

[tin

pressuﬁ onnﬁixdisyaslthé maﬂa&%r@sﬂ% ﬁﬁ?@l} sﬁh@tz cf'ﬁét(%&gth@(% M or 209
c % rature that is 20 to %
onsegf.éqnf p/ﬂtg g@qtﬁ@thnsofa@mlqlcrsmafpidy (e, g, vmds ata Icvel that can be discerned by

observing the surface at a magnification of 2000 times using a scanning electron microscope) in

the resulting compressed body can be controlled.
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preferred. By using this tenperature, it is possible

to increase the surface planarity of the conpressed

body. At the point when conpression is rel eased, the

conpression tenperature is preferably reduced to a

tenperature that is lower than the nmelting point of

PTFIE repulting draymddsi }Dt&tﬂl®dﬂxyrth¢ Rest priepssyien $top ahen compressed

S eratu IS above

(oresiy ) PP syt BE T b8y PRl B SRt PG sbnGompression
step) bwﬂyc@mbhséla@ fepReeatw@ng (v Laklid Rg p\M“tlclulaH?rigsntl&e@ Wided that it is

§é§referable for the conpression conditions during
Ldtsthtéc JrEPBVAS TS S, bt e épnmatb@ is sorsallyHate HORRC mhdr than the

mcltsﬁgiﬁ&n?xt %L%i &B#;L(?&t:d%}: {Ihggils é)@gé’%&ge ngr t%%‘rﬂht me tfi/ng:'o%omt 5 d&fdltsonally

prefepeef Bp abing tfﬁi@ltmtgﬂeatﬁmmriﬁﬁ@dsm ﬂ‘oqh@reaswhcbﬁlrﬁc@é ah&it9Qf the
N mP at the conpressed surface, and particularly
Compﬂ)‘rsé?‘bl?%} y\tdhqp%t WHENPHRREESSTHIS aclggsed rbe pRppicesieraiemperature s
hi I
prefefaBf! uaggggpg Lgﬂ%&%m e é@?@ég%aﬁg‘é%‘ﬁﬁ‘ﬁ&%ﬁ%wﬁ St is

undesipblednstiripedssan;to howdemaed aten feotpeprias Shad awiboes tie theliig point of
and conpression

ess devjce that can erf heat i ng
PTFEQbects Toikrse W&P%C%P Sagedy P ”fcé,wﬁ‘raélflér“tfl@&f Ingpakh tend to oceur.
t he above conpressed body i's produced by this
t 8CRPAU@bledoSIRIchmPHATLh b¥n@fions Rl 8g (¥ debok B fressit step to be
voids remain at a | evel that poses no problens I'n
such that the veid ratiapbide eﬁcaugmgc&uorvm@n fmae SHsordessememgeeiceaplr 1% or less.

Spemr ﬁalfyé S %rcfenebqb %oﬁpe g i%é:wl%f%bh\?ﬁi l%%é{e tg%@ p%gfstg Egﬁgﬁ?@%\t’he compressed

surfadepardﬁparﬁc@%ppref&ﬁﬁy oprefienablny’. 10y ark 05 partichlat &sfm@ibns on the
preferahle for the filmto be a fluororesin filmwth

compeessjei devies wsed di tf@@/atcmpéo‘aé%@a@hnﬁwgesw qﬁawcsg@w fien by
constﬁcﬁfoﬂl H&gee\’regtaal}oz bgg& 8 ALER: bl el ;ﬂtésggi\ékl%gﬁkk% AR crform [&GBYs and

CompMﬂﬂmmaﬁﬂdCE&ImthQQSKﬁKﬁmnﬁﬁbbﬁﬁgﬂﬂblnt of PTFE whi | e
conpressing the film whereupon the filmis reduced in
jnt of PTFE while

t er e to belo mel tin
TRE AP e sPuBire Dol inaisHucrosfRlsdechBiamss el Ly of
voids Wig rdn@IR SRl & ré?ﬁam Ehﬁ !e@[ﬁm p%@é rgg_laﬁs i L%é %@Hax acteristics

or above the melting point of PTFE t he poi nt
when gipaps @seleans ler iretlestvadembdrs.| Ek@g@caﬂﬁ/ ztsrdescprb@d abaxt, there are no

probl FRIBASIRE a0 B TR S5 SRR Ry o, s
prefcrﬂﬁ@i neekk on & beeApesatdmeilthAtth aSoldowak o2d4, 2005/ 085961
d | Page 11 than the nelting point of PT FE prior to

rel easing the pressure that has_been applied to the
dTMOVb@@I@H@Swmdf Cathbe elfpingg i thpsisgle wispnl addyédetis used whereby

the ten@f&’ﬁﬁraq}?\fﬁ (Er Jgﬁ p\lcl%ﬁcﬁg PT'FIE f" nfg(fﬁc%a%e?e] Fol zﬁ&%{lat tﬂgil:?qecll}g%omt of PTFE

e con Ing S

while @fm;ﬁﬁslrbgl thg h&nt\elﬁmafpa)huh@ﬁtrﬂ@dl eli§cedlin le@@RtaturdSo PEIGR (ASmelting
the melting point of PTFE with the drawn porous PTFE

point of iP|T ) hils THYR{HERS BEsHEat By means of this method, even if the temperature of
the drawn porous PTFE film is at or above the melting point of PTFE at the point when

compression is rcleased, shrinkage of the produced compressed body is almost absent because

the temperature of the drawn porous PTFE film can be reduced to a temperature that is lower
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between the belts, and then cooling the filmto a
tenperature that is lower than this nelting point. In
addi tion, when a belt press device is used, it is
possi ble to control voids and winkling in the
resultlng conpressed body because the voids that are
than HM@@HE‘ peinheh [ i eripaiparisasng thgergssimtiont hag }Pféfrllldlephﬂrdetotle drawn

po;oué fn @FIE]?’FEB ija g’%gﬁfﬁgtﬂg’f&é dq%l\ém‘fsvrehesH& hi pB\an%]g to produce a
comﬂv’bfrse«bb@dfy Whﬂec@ﬁz(ﬂ]n’(geﬂirmpﬁgs@ RCMIsCE apjSly Rl S0c@BshfddIlat is at least

beca& ont nuous roduction of a conpressed body is
as higiyasthp g Uilcrp%wfﬁ & itk thertbayn pegoug BEEF&@ B cgfn@rf«sscd state

betwHeSGE bpl?éj dﬁ@ﬁl\éﬁ cod ’dt'ﬁc Fﬁﬂrﬁ%&ﬁkdw&r{;ﬂ% th%q Q’gl Ik ttf’?@%’eltmg point.

are reduced In nu
In addaonywbat a bd:iteprabaxkeucece mmtlesss; msmtm&sﬁtrmlmoﬁmmrwrmklmg in the
nore ste press is used

| % g ﬁd i ti gp a
resul e SrReB e B ohp Pseicoie spids aﬁé’értﬂfﬁvﬁg“bt?‘ra‘“‘@dhb}%s@u%ﬁhe film or
insid&BY 0B GAELH-QRIAdE oIVRE [m xm&rtﬁ’@éﬁ’dug p%rglﬁqimfﬁfs%gﬁsmcttd

filmwith a snooth surface between the hot pre
betwesinghe belgin dMotgevalr aawrp ffai Hethprath doviae bellto chrsieeﬁﬁe Umuszae:omﬂnuous

e and conpression can be carried

demﬁ@nﬁf?ﬁmgpﬁé%gqu§ﬁ%&§ﬁ£ﬂ?|In1mﬁth a smooth surface

i nter posed between the belt and film (drawn porous

PTkEadryingoor thd fiaswofiptddkion ktepidescaippd @Rdvieal @ds @sdhS th e
polyinmde filmas the heat-resistant film By neans of

compieret e hisgducqd injngmbes epeitds thys praferable dmeastisty the above
compflfl}n%ﬁ%mie@?s 1?1%5%%10&9%&9'@%933 (Ra) of the conpressed

o match the sur roughness (Ra) of the
heat-resistant film Thus, this is effective when the

béh tddtiof,aetes adfot phuss Balstd irpthe secoad cotprebsitn gegIgating and

6‘ate sur,f aces .of tﬁg hot ress devi ge c%ﬁnot be made
compirsFIgn Qi e art{RA it 4 %%%é&e%daﬁ}ﬁ%t Mgidh ympe surface
betweaR eI PlesPPRES aH@ttMawh tt"h‘ns Wﬁ@rﬁ’d B REQMCRe 15t &M as well,

films (e.g., about I O m which are difficult

heatingraod &e@pw&gk ican bsgcmt:mo@twth:@ heat-gasaatplt eljmamdmmnmsh eukface
ess of

RN 161 St ) 0L 600 e UL EKTSER O B O

to use\ }idnylmzd&rmkms heft-rdQstm fapd %/ MRl crf%&dhoa ﬁhh%@"/& is possible to
rolling the material to a voi rati o of 2% and

SImuI&aﬁfF%lﬁh@sisuS&hefzrfmﬂ I‘Q%fﬁgs%(f?@a\Déﬁi@t@ﬂmmt‘ﬂ%td(fﬂm o match the surface
IOugh%c,glgﬁl?ﬁ)g}fglgﬁe}%ea?p&mt } Rh. GROP rﬂﬁe ?F'é v A Px%tﬁégelgs%?aé§§of the belt

pr 8ss 10 press’’t

press gl the Bot presspéatatwfaeobl B20ot GrehR€ice a0 56 Ha8e Oéry LGhooth.
1, atravel rate of 0.5 to 2.0 mMnin, and a %D

2005/ 085961 Al P 2, ti f 0.5to 10 m
(3aBhacarsTed Span oty B i saats ool Slipiias st o produce
thin fiRRAY MabBurd 10\ ,.glg/f@fa icf af%:f dlf%%hﬁri? ﬁ%db@éﬂ@‘ﬂ’? e Qletld®s. For

can bé obt ai ne carry out ocesses s
examphbovempsisng toddndthim pad (DMB) (Ff'mEalﬁd 4 l‘hlcvldntts & 8\@h dart B¢ p@duced by
g 85% and q,%thkneﬁs of 9 m
using a drawn porous PTFE film with a thickness of 40 um and a void ratio of 80%, rolling the
material to a void ratio of 2% and a thickness of 12 pm using a calender roll (roli temperature
70°C; first compression step), and then using a belt press to press the material under a press plate

temperature of 320 to 400°C, a pressure of 10 N/mm®, a travel rate of 0.5 to 2.0 m/min, and a
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In addition, in the above hot press nethod, it is
possible to obtain a sinple conpressed body froma
single drawn porous PTFE film or 2 to 100, preferably
2 to 20 sheets of drawn porous PTFE film can he

égg pr.oduce a | am nat ed conpressed body. Wth
p”‘fshtlémfﬁf é%ﬁ%mé%é%ao oeynrsbtsHinrep)i I adiigomarnepbrestditbody with a

@Qﬁ%&ﬁ@@ reater,,and voids
! hol es or0§%€¥lﬁag¥§ﬁﬁp ”gga%g%oﬁ%ymggéﬁmﬁﬁéﬁOPH§°SWNCPﬁmﬁﬂksas

abogepfiag e disviopsenyBOF Bt vdth Sesa matngof%%&ﬁcp@tmckmss of 9 um.
n1croscope (magni fication 2000 tines). In a tion,
his co body i s observed V|suaIIy, t he

SS e
f R abitign R R 4 é’l’{a(ﬁ{)}%ﬁl?ﬁﬁ?‘éﬂ@ it i MASTHIe Whobtein a simple compressed

bodnient & &ASRASOE poloRYPPN e1 0% n ,
theTpresgncé ofp?0|ds, %fﬁ&hgpég)gi}Pﬁ,raﬁy?t @?E?é%gfmﬂwn
poroyp & Tosldpy ee. bethiminatndfto gurdatce o tunoifiateheohbrigseangai n

filmused in the release |ayer has no particul ar
confi uratlon t hat

oSN RGeS S

is desirab
greaputantionons, sindhbiasr pibat asudtEhest bt Qen L
In addition, these quororeS|ﬁ ?HﬂKHQMEggg(*Buvuiwnha

scarzp%cﬂ%{lga MHFIONEOPE 6 (1910 imasat inawddipfont whc,roﬂns compressed
Wth tupe-shape
bod}ff@ bﬁs@r{'fk%e\h%a@fy lthla'ff]m 1% Hl? Kf(? i E%nlrdo aélququtl qrh N %n%gwparent

bodi es, for exanp
regioqs ot rdita stmatiahs canlsﬂnieby thagrdsbieetodfB8ids afn 819 BE ﬁb Pgruka%res
'S

hernmpl |y wel ding the ends at a tenperature that
EHCO%%IWgBeater than the nelting point of the fluorore3|n.

In addition, when a lamnated filmis to be produced,
a ﬁ[’mdmﬁgﬂf@}io@ ef %@Qﬁfo?(%sﬁl @lim %’é@:ﬁﬁftﬁe e cag‘:’@yer%nﬁ pegigular

fluororesin filns are | am nated
restrighongi PRgVidgd dret & ine centigusndhattindesiratie Yor M@F&M@@J}l of an elastic

” t f | surfaces is
n m%&e Hﬁ{)rﬂ%&ggfg QQPI% esk%%té grttﬁ %sarflcétygl?c ¢itedgiin addiiemyleese Maororesin

a

filtns me therlgra gt ilafs fbinarior @8 LiminWiddbiib g SPRAPGLROGER.

a there are cases where there are | oca rences
Lm“FH?% HBss at the winding end, and there are cases

where this thickness differential i nfluences the

oW ity bel 8-h o din h situations

|ncludetég%%bdgﬁ%%qgﬁ§%£ I%ZH? afwgﬁﬂbmaYH?FPHW#@ﬁUﬂdalﬂmﬂl
tube, andthatidbetcen bt nbtined benicbravaity Wé[dm(ﬁihe afdd DGlkRBe Gare thﬁ is at or

ovidi ng,. .an an the thi ckness N O 2005/
gmteg Je ﬂl%mg fing PPyt ‘gﬁF “\kﬁb&ﬂéﬁfﬁ% tmaslditions whes 2 {amanathdfiem is to be

dubes Anetiod kdgn andh pherna
produ ? G etlo 'gﬁab}gﬂéh éadrﬂ)%ed %r%(ﬁm@ 19%&%11 @1}{1 QA‘%TW& films are laminated

(for tu@%ﬁ? }Ein@aat@djby sondingon & vetalitnlecdritnlied), WiGeyi "igu"m%f‘@cﬁimo of the
arallel to the axial direction of

mtufa&'ﬂﬁst Ia%ﬁ dlghg( Ui A mpeRtuss thakis at or above the melting point

of fluororesin.

With tube-shaped bodies, there are cases where there are local differences in thickness at
the winding end, and there are cases where this thickness differential influences the output
image. Methods for avoiding such situations include methods in which the film winding

]

inttiation end and termination end arc cut at an incline. providing an angle in the thickness
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toner fixing elenment when the elastic nenber is used
in a toner fixing elenent); and nmethods in which the
t hi ckness of the winding and lam nated filmis
decreased, thereby decreasing the degree of thickness
differential so that it is not at a |evel that
dircctiod, |vuenm@sn thvesuirragpabat Hike bedni o Aeysineling de ak gledged thermal
yer

| e,.
dlﬁgéq: %%rg%md r@c&h g%gglglg{) évprr]l(f) %%%r 5 %‘fc rdulg 5¢ glam?k Qi éCthI‘! of the wound

end ol‘?'if%ﬁﬂhﬁ@h%t B&amias theessal dikcidiofithd Gl esmding dx@)dlrcctmn of the
mechani cal strength wll| decrease, tending

tomrc“mlpmemw g £last memberaf upsd m|aftor@q*ié1‘<ntaﬁ1%rraw&smfisnethods in
whlu%%t t& rée[s ?ﬂmtva%d%rqga Lﬁ?ﬂgﬂcd tt"ﬂ%'?s &?calg%?tth&agacﬁ:'cl:%smg the

degre@fof g alinebelii€taniial $oythatrie ok etch lfe(Defl thzametﬂucﬁmesl the insgek.
tend to increase when the fixing elenent i s heated
fromroomtenperature to.the fixi erat ure. , Wen

g.t
¢ FRPeR oSS OF THSGCRRTCARYTER AP CRBRIE, LI DY BRIt g Moproproferably
5 uml?)?é{@ifl flﬁﬁ%@%ﬁﬁ Br 08 ot I’;h%h! ﬁrcﬁ%ﬁ? 28 'ﬂfiht orl [§sspript\l‘1k A8 6kRSs is too
ayer er thé release Iayer, and thus there
smallwidethdnécat sisegtiwivel éedrenagderyiied ﬁOto;tuwrbblnms W'ITHI)aJraCUcality If the

t hi ckness of e flu resin fi t ha npone
ikt FiB0 debeany et Ti-e. figh the tealeoraly S ZpRr B SrGPy wil
mcu.zl%@Se?rﬁll 198 afbend drineknersu Rty Reuir@l RaMet ﬂ)ﬁ%F W1M\K’<§*{d th iigrease when
luororesin filmis a laninate (or wound [am nate
the ﬁmnglv; qrmiméxsﬁw@tcés’yom tdven vmmeatwﬁtt@tm&mllﬁg/ttmwmn g Whea the film is
too tl}f«ﬂ&% egﬁlt 3%30 w1ﬁ nfo?ge manﬁ‘é/s?cd 19¥het ﬂgstﬂq e? 'Eha?fs provzded as the

uororesin

layer URdGKReRSa6d 1al Bie and thueiiRresilnbd tdses wilirt hmhgﬁlﬁmﬁt}aﬁléférs The
bodi es, with the above nethod in which the thickness

thickgiss pEihe Aluorresis filmp daag c&%cwp%efr@ébﬁ FrEash iy e &k bregsdected
approghattemafsé& Hé I{AQB]C (,Sg @mhg%lggs q . Qq‘ItHQhe Itllmjorscgfn m Ig a {aminate
I ckness o uororesin W Wi | vary epen
(or woimd |a@idaypeithmebepmididsy Ithee vhlmm‘.ttanecbby tiveding thneimckrhm of the relcase
IS to be used, but t hi ess of. 10 mor .l ess, |
layer Y dieaiAmReT Spiaptinges f~r8|03§@0£9é?8.%gls IBRRRAT P A1 tbwﬁness of the
gi,ed. Fromthe standpoint of inproving binding
ﬂuonﬂ&%ﬁ rﬁe elastic layer, and fromthe standpoint of
i nprovi ng adhesi on between lam nated filns in cases
wﬁblﬂe tibeshamiddmslees| witk thei abowe mgthiod an @fha-’rh th¢ ihmkmgweisffwentlal is
r.abl e bj.ect_ .t he Qroresin
recuctd bfpartqshie PEREEE o) B B UET L bfholed el s st Mo
thickrles£&f BB ALoroFE&Y f1n kel REryRRPEADIMH G the @ffeldnd aAitfe cﬁ[ﬂm&thﬁ of the
met hod used for the surface VO 2 005/08596 14
toner Fbagé ta e ﬂl@erdobwfaet thisknessendt frevm or lasids pederends Wb OHEE ST lcss being
additik qf gnt known such as cheni cal etching or
‘ Bﬂyél%% ‘ching may be used. For exanple, nethods
that may be cited include those that enpl oy corona
deaghafegtandpoint of improving binding with the elastic layer, and from the standpoint

of improving adhesion between laminated films in cases where the release layer is a laminate of
fluororesin film, it is desirable to subject the fluororesin film used in the release layer to a surface

reformation treatment. There are no particular restrictions on the method used for the surface
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treatnment, exciner |aser treatnent, sandbl ast
treatnment, and the use of well-known reformation
agents (e.g., netallic sodium fluororesin surface
treatnent agents (Tetra-H, manufactured by Junkosha),
d.the like). In addition, it is preferable to apply
ref OHP?IHH‘r“‘ﬁE‘“b‘?td Ya5101h Breiede i A ! kivivrhsuehees eheasiedletehing or
myggng%ﬁeqnhpbgheﬂelastlc layer. In addition to the
above types of individual filns, the fluororesin film
used in the release |ayer my also be a filmform
matfer L‘&'}H‘lrﬂﬁ,@ﬂ@jb@{dﬁ tbyt Bt btyclimiatwln@f. thhe: har dragdey obrohfdischarge
sion of fl gore5|n

trcat%lxe%f LLéCnenSt,rYaer tre%tgﬁntb%ﬂ?ﬁﬁ%st tré.éfra%ntt qnd) the, wsepfpdl-known reformation

agcrﬂi asd.] elaBicahdiver, o Arén 5@ fcB erefindst h&nfﬁ'ﬁ?ﬁ*ﬁ 2 a&lﬂf’acturcd by
esent_invention is formed by |oading elastic
hml‘ioﬁ!@@ Kehpbkels Ippddtiparibiserefeublese epply phimamin G'Ihier to increase binding

mthqh@a étfc lf?)% thb(? thbgasticul ?trl on of ensuring elasticity
in nd” the porous fluororesin film
has the functlon of a backbone that retains and
st fremglitens thdigbeekagids of bayidudbyiladapé ﬂﬁ@oh@irﬁﬁﬁﬂ@s%dﬁxfl the release

structu possible to use an elastic body wt
iaycrelggfq alse %9 aﬁ% é‘?ﬂEﬁ%ﬂ*rﬁglpr@tuP‘éh[@f wr%gn)dt@gﬁhwfayc pioilye elastic layer

w1thﬁﬁ*§@ﬁﬁ§150f1ﬁ%& Sif Pilticies] dndith &ﬁé{ le to provide
|gh qualltyllhégzs léﬁdﬁl e éﬁness can be reduced
relative to elastic |ayers haV|ng only a conventiona

el aBkedlirelay&s a conponent, thus al |l owi ng production of
an elastic nenber wwth a | ow heat capacity and thereby

S h?l';éntgggtt{%Qaj}el? c@%@%ﬂl ;1].(9 F tel erlra?spggg C’hi f %gqsaretag‘ge%%ton ?snformed by

loadleg elarid lonly thio thé peres Vo4 §§r,0u§ angerin S8l erld At fboliPRas the
el ast oner can be broadened because restrictions are

functiqu of L3RR Y Hbflharcﬁlémekab@t a%th@ﬁwtohle ﬂ@b@swnﬁhn has the

functRINIT a3 FRMB 3t
ncmﬂaglftyoft &&n %&% %ﬁh c@mmgmmgmed
structurey dirip pessitic tohast: ansiaatmbcbti;ow&htxtﬁfméi? ﬁ)vpﬁfe@htﬁncal strength and
roresin fi|m for .exanp vari ous resins may be

extre g HE s S 55t TEGHIGE @ BOVAG [atfomeihey nages, an the
tlnckr(dcsg HAT R R&hdtH r@[fatl{-@% cldstid @Jﬂfser%?ﬁxéfdn S}rré %r%vtegf?m%x? cfaf3fer as a

| ayer. Anong these material’s
comppeenibes dltovdag prognetidnde aa cstivioteurber wnthla ihwglbatpﬁpzﬁlﬁt?'ta‘ﬂd thereby
little.  gss of functionalit

yse there
shor % BFFERE oGy 4B sbisey SeuSBR % rephigand S roipied for
tempeﬁétaﬁ:tdl&aﬂ'ﬁﬂbﬁf otBér Was, QHWWSLJ'L&Y&Nf‘t&n@Ia&& ef ccﬁn%%%?oadcned

| ayer. and the porous fluororesin filmin
becaupeaipaticapns 4o rriegdbygading eharagtenwsics Df]@lﬁ m’tasimmd:r such as mechanical

L th t and t of
srnafSENSR 0 AL S i BERR e, St anceor L o
mat eri al that

Regarding the fluororesin that is a component of the porous fluororesin film, for example,
various resins may be cited as examples of the constitutive element ( fluororesin) of the
fluororesin film of the release layer. Among these materials, PTFE is preferred because it can

provide a structure with high porosity and because there is little loss of functionality of the

elastic body.
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is used for the fluororesin that is a conponent of the

porous fluororesin filmto be the sane as the resin

that is a conponent of the fluororesin filmof the

rel ease layer. In general, fluororesins have snal

i nternol ecul ar adhesive forces, and in order to

maifithethe Lbﬁtéscmpmépr orebh amsvzrmimsmi@mghm: cldabelaprel anduhaporous
ﬂuozmﬂcsglhlﬁlg{ nfz} ntl W& Qla%etﬂcslgvuglgeg cftﬂ% ﬁgg}&ﬂ Brél% Wa%odl(%cécnbcd in detail

belown! BoW @t swatghiht dSnaboity blﬁd[@?@tl@f@ﬁh 1i0is@rdORbRAY) the material that
For this reason, even if the fluororesin is increased

is usgchlos Hsidiqretssimahatiihg coppRient ok the peiosie Ssproyesiy fiim febe the same as the
[ PTFE), and it
ILSEHFEQ eé} gorrg[)(imtﬂpgf"t%% :h%%ll%rts(?n gigljf%; Bl%g%it%a%ffﬁ} crn mol di ng.
On the other hand, for exanple, when fluororesin filns
arle ycheat, éldxotwcstimﬂme atnatl éstcmmatcmmeadamfbt‘dm amelih oRder to
oint of the fluororesin filmor at nper at ur e
maing REFUGH mEaPenCH AETHRD- tetstrssler brisht 5 Eé@‘rrh%‘s‘-d pgcopdingly (with

indir&R @A rBRENT HShOD Rk ¥R {diMer QE8sd, rlhtf hllo@ulapﬁf@}é%?rs about

The interlayer wel ding force obtalned by t
5,00 tor8,009,100.ohey, thesndasohorvesiifip Flaprdresin tshecrszanétca@o@c its melting
bt ai

. greater .than the hesive 3 ned a,. .
point SR e Al & 188 oo 4t 1) 55 M PRSRGId Torify i cencrally
difﬁc@lta@m?emt fagieh folaner esitk &hLmd@aeﬁo@@ﬁnél@ymon BRoresin films are

affix via a primer or the |ike. The nelting point
heateg fto fomperatuiss drubatiertbayrithe m@-mmﬁemﬂ Ofdbfe Bmzr@msm film or at a temperature
(t:mc—.égt' '&1’11@111 LR ﬁ&?&%@&ﬂ{ c?r% P]e(éfi‘[? érrper X uur% éldﬁ%l‘gl&nfbnfween fluororesin films

nposI
occurge [THe ngf)rlzwk,f Weléngdiotdearbedihed iehenehl mgsignistshengd, ¥RE, for example, is

grade and processing conditions (e.qg., proceSS|n?
the sajpaRs s waqaEy than ¢ P adits g apse @éiamedaﬁtfntam@gvmuongl astic layer (layer

t
compSEETBEEI Ao ST 10 PALRIRISS 10 BRUADRE, o

tike. ((hberehtadg mopirst\olf mhet ﬁmcn'b)reamallngi e theﬂnlnal Kdeginipoaftiohhigitiatkey@mperature
desirable, in the esen

|
(s wil P s B ipeRtion v b e duBbyratyes e Mror it wihpe differen
dc,pnn@-ﬂ:g%rf thb fﬁlpe,a@ﬁdtt, hes ;ﬁ%E&Qi%}g cbh@fz@ﬁse(%'ﬂn rbéc@%lh?ﬁt%@phere) of the

el astic ayer is forned from por ous
ﬂuoromanpnééhusﬂt iporeusary fudstonest thesd ;bammtmsl:m ddevafnbd: nsng a DSC

uced form n
(dlfﬁ'?'fj Orofed %C%%I\AIBgF 1%v‘ﬁrt’fﬁ QE‘{H{%‘E ?rélﬁ%“?‘%ég‘?é( “Howder, or
the like) that dissolves in a specified solvent, and
t hehghtoif g dbovs a3pedd i ipertiR0lave Ribsitad i iihe prxem 11@%111}’ ion, in which
this substance. filns ﬁroduced by nDIdlng a

the relepsgdpyst ésopmed ﬁﬁa’nc%?ﬁ%ﬂ rigd e popes B pesingilmon damlestic layer is
and then

organi c mcroparticles),
ﬁ”nmgh%ﬁpﬁﬁ6£ie f| n1|n order to generate cracks centered
on the WQO2005/085961 Il Page 16 m croparticles,
t Beaneilys ofgrdersi hgrésn ffilenipdrdeutms @l’tdiudécﬁwﬂfoﬁ@[r@ttﬁmmcd powder

TFE}flln]that has_ been disclosed as raw nateri al
by mixing fergresiROVEiPER B SiyPaanced rasa R0 wdvator iths liked diapdisegives ina

Spemﬁgfi s5[b@nt,rﬂd%ﬂ§f?usmg this specific solvent to ¢lute away only this substance; films
produced by molding a fluororesin film containing microparticles (inorganic microparticles or

organic microparticles). and then drawing the film in order to generate cracks centered on the
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| ayer. Anmong these filnms, drawn porous PTFE filns are
desirabl e because the porous filmitself s soft, a
structure with sufficiently high porosity can he
ensured and the filmal so has superior nechanica

Wt h awn porous PTFE frlns a biaxially
n'llC{;ﬁ_pélM Orhélfé)ylbq{ﬁ%’ g the file pgsans ined FJWMWI}C&@WR)EE fitre that has been

discReedus ﬁmt ﬁ]ﬁtbﬁﬁﬂhlﬁp S ahe BEEE @%aﬁ% H%%El{f 8% g:,ﬂscglér%gnt 0(% the release

a wde filmcan be produced,
layet.r mangehese é‘rhl@jrp,airm\bn rpbrorueé’tf FE B agptesspibld bé‘é‘éﬂ&s@@r& P¥Rous film itself
msoftTF%r{r'ctlxpgswt}h Leps é ﬁ ited.include Gore-Tex (T

nanar At i By HCsRY ‘Décﬂ‘” EOSHE £an B ensyiidg apchthic dilfalsoens superior

m:.r.bﬁlﬁ@rﬂ%trf.rhr,ﬂﬁ)r grigsdwhipbMus PT4@%1 9{
preferably 50% or ngeafgr but O g%?&ﬁg °RP%§”8USPTFEIHH1S
partrﬁp@fléraagqoyrrgtg%(@ﬁuq%h(s mecfﬁamdaéstvmlrrdl aritatiepy $s bOQand a wide film can

d t | ast b d
e R Bb O L Sl e AL LR e el optLe Doy Ls
PTF®i f1ls miott nb@b eﬂtsurre;mhd lGorthe t +Te
on the other ehand theen ?rheréY%Nﬁi &%Fe&fg%tg%g b&ﬁg{;ﬁ?ﬁrgﬂx.

ﬁEanl cal tr[gngt h will be insufficient. The maxi num
¢ P! 18f Peives fuptiesin filwisol8s pngredtit, m @t prifetably 50% or

cmatb,? b%rHDg%bJ'chsg%&r r&@glb% o0 Isleg @%ﬁco\Poui? F}t{qgg %o?pfsn%qlllethen the

such as the characteris |cs ease
voidgings woivbrthe dasticitedy ds Hed wlil 8006 8fmatl g dUREEQSH |ela@!?<9§ will not be
the el ast omer (descrrbed in

bber for, form ng
Lnsurbcld g\l\bh void rate, ésrto {arge. gndiseetber haadthen therg will @T@@t%\whcre the
mechaBical Preak@naipl b rqujFﬁHEﬁ‘ato THd n]?ﬁtnﬁ[lm lr'n% ?j]z%mc{n ¥ 0 pr%q,ug fluororesin

and nore preferably 10 m or
film Woéimeeﬁ““ﬂ@ymbﬂgmﬂlm cereferdtionwif ifdctdre saibfdsitedid Hardc@eristics (ease of

ﬁilmé)ocﬂqhé & stgxlnaxs tthg}]rs ?{h gé/ g lthq,or W?&s%?eﬁ E\;ﬁ@r %r%gfr%gg the elastomer

t oo ar e,
(descobskin dbttﬁﬂ&lchhﬁ H@@Bﬁmltﬁéhmﬁi&&ngé b1 érﬁ'hoerjr%r?&f&f }n%rcegrtefcrably

The term " naxrnunrgore di aneter" use

0.1 npAir greagis gl REdU Ar lgess endimeceprefiiratty ASTEM &34%6- 36the Fh&imum pore
| ayer  has

dlam&lﬁﬂ&rﬁ%al{ bt if \§ Pbec cruiﬁmlc&g&ge Qgﬁlecltt%%? thtge maximum pore

no particufar restric
diametertie tdodhreeam thk oher hhrﬁi the (Rt 811 8F che w@r@feq}'fé mlechamcal strength is

ﬂ{ %ﬁ ﬂ%e |n Jilmand rovrde"e asticity.
insuffch § 95 “grERun mere damptst ursad hengbibien Vaius mqi}merned in accordance
with Asplars 6ofy oroprene tuber, butadi ene rubber,

styrene- but adi ene rubber, nitrile r ubber, acrylic

rubber, fluorine rubber, silicone rubber

f Thoelesipmicc s miebbgoners lmlffhedﬁlc;hbl yer h'tslﬂo%aﬁﬂ:nu%r restrictions,

hazi,ne .r ubber, ot her synthetlc
pm“Mg‘ g?“s“ qﬁ‘é&r‘rﬁ'&rﬂ% P 1By BQEDRBHS: POENE TiuheresiElm bhd p)owdc

clasticR00B L8PS thal haPae %1té|d7rn€?frﬁgmitﬁrcal lbpRE 644 Z}¥{n§ g]t‘ rﬁat hi oroprcne

are elastoners that have heat-resistdnc
tuber, Gyipdipeg miber, styront thistiamd ratter, timwier rubbéﬂ DGy ECRBBEAHYSSne rubber.

230 fi | ud
1con€ ?lPo%l& ﬂlugpo ggcgpc rrab% Fﬁﬁééﬁ Frl bgil(l?t_ es;g{lmlgg c;lgflrpsem*@@me rubber, and

cone ru
other synthetic rubbers: thermoplastic elastomers; and the like.
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rubber. Exanples of silicone rubbers include

or ganopol ysi | oxane crosslinked nmaterial having a

nmet hyl -si | i con backbone (e.g., nethylsilicone rubber),

and or ganopol ysi | oxane crosslinked material having an
argmati ¢ hydrocarbon-silicon backbone (e.g.,

ph&§neies p)&/ @%&rrqdbb@plyals aExdanpiegs dfat hhwdfcar-tlBense that is sufficient

, ncI 0
B e N R S——"
silicca‘tmmébc(rf flueirernubber &) (@iskiRQInkf sy onet hyl ene
crosslinked materials in which all of the hydrogen
E % { glaced with fluorine atons

FHTRIGT B UBHEESYLberBoskgr eszagppdly sitonensd ¢rossbinked material having a
muthﬁ!lgm%x‘? de por rosslinke
Pt E" rQ@tE ? 1@95&5&% Lu%anr oup %c}qoiﬁgigﬁl?%agwross finked

materi al s havin uor oa
nmle,galdmgngear(irbthMQ)Bydrt)mbxm ﬁahb@ﬁbe&kh@z}é (2e..5htedsili8ord- rubber).
Exar, § 5% g dlnethyIS|I0x? and

n%%fh% ol BB SF1cash s s mabdlugtamthxlprsscrosslinked materials

that rihy h&RNEsidEh ‘Eg&loh&k%@!sr{sléﬁg&{)ﬁg%@%?rgﬁﬂ Egiaf)ﬁ%lg an%@y ene crosslinked

fluori de backbonés (e.g., ture
mategplp feyish athd) r&hccla){dr@mpl)om@ath Lpﬂwdedr\hyh preteraads ( perfluororubbers),

d I d
E\;ar@!% (%:fggégorsb OHL éubg)gxlg mn Ipacluic):r%gr?%}rg be%fne&lr%géhqdm@@na Is having a
ﬂuor(h}lhltylfgwmﬁﬁtfdrﬁbt@lhaﬁtk&)n@@ﬂh&%sxm rﬂbﬁr?ﬁﬁg'bglé]t&g e.o., rubbers

r actlon occurs. Thus, a production net

having dypetbylsilpemeiand ﬂh@yﬁfmﬂ@pmromésﬂowﬁmrsmamttmqmt@sl @bne
and

crossltxﬁl&d r%@?ylgavfnjl %9 [ f{]uoudf. @ﬂ%ﬂ)ﬁgeslt@.gplsgghge:;%ﬁcm red by Shinetsu

then su §0¢rods
Chama&é§bnﬁ body. Addi tion reactions in which the reaction
i s brought about by a precious netal catalyst and
t|o ctions whigch are produced by the

C
n%iag’tcﬂ Yé’&s “é clagionters age Bquid siliepneribbers c Lopsd mhkormgubbers are

liquids eaeh hoNGossAt el R £ prefenred fro
T he stand%glnt of ﬁgggggygg%ggpgﬁgp$ﬁ cosdin IBWMOHOCQH&

Thus, gpeoduction tediodimgne debtwdnvf(tmmn nmahtbﬂmaﬂ)nfmdmb pores of the
at whi ch

trict | evel
porouf’ ﬁ? us‘c‘gln%"{ Wg?erﬁlé’rliaﬂglﬂ“gg”%‘f ag @I“%‘cs’?%lhg\égﬁ @@ﬁr@ﬁfémkmgftp Ipraduce an

1on i n
ciastlcl tdpogsidhlod. reddfions BNShiER 1R 00 oRf
into the pores of the borous fmuéﬁggglﬁaﬁﬁquH S8l

cataly{ g gerdensatien rcochgtlﬁswhyh iage Jro0@ced diyshe mbishes somtntIBGr are
I f the

bxamp‘f\’!stotf' A0 1&91251%{18[ ons: e S\ﬁdgﬁ)hggao%ﬁg{l%; (rg?pdr;: Ricderiedd B thesstandpoint of

vVl scosi t
ma%;m@&th&nporous fluorore5|n filmwll be difficult. The

viscosity referred to herein is a val ue determn ned
ordln to tpe nmet hod described in JIS K 7117-1,
8 DU the hauigsKicosa rgper @WET&@ML@GEn@t;@rtlc(uimblfeksm icted,

and is ﬂ")&l Jt R\)ﬁlc%qgﬁlsg)%qgﬁ]th@%ou Fth]‘ ogaéﬁugfo{r?&rgﬁknnga%\éwghc In

nmechani cal strengt OVI
considarifgmna] the case of mtus:on into the pores 01‘ the porous fluororesin film, however. the

viscosity is 1000 poise or less at 25°C, with 200 poise or less being preferred. If the viscosity is
too high, then infusion into the pores of the porous fluororesin film wiil be difficult. The
viscosity referred to herein is a value determined according to the method described in

JIS K 7117-1, measured using a Toki Sangyo type-B viscometer (model BH).
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conduction in the elastic body, carbon (e.g., carbon

bl ack), nmetal mcroparticles, and other inorganic

powders, and the like, may he included in the elastic

body in ranges in which the desired characteristics

of the elastic |layer are not conprom sed. Fromthe

st émdrploti totinpfoverocihenieg dricgithgprabidt yohdRgesy WiBEbHuSethermal
nt, it is desirapble for the

condfifiy ipdBy é‘;?%*fcx‘f%’gfb%“g ¢.2- AP Heckd) mated migrespaicless and other
inor@@fd povdess, deNHCLQTk@ Fn)iy 8k 1r9:‘h§§§l1'ﬁ c%i&pfé‘dy i?lprgll&gg% g)v%mh the

the toner and the materi al
desirp charperfigtich agtheigasiii Ildycbatlnnpcmmadmls'fhe strength of

the elastic | ayer can be adjusted based on the

ha | For | e, ar dness

o T FRERE s BbholE: & 5B TRL e g R R Cilbrs L sonr Txing

dunh:ar dnedsirssalfe, the pragii el add ty H6Qo@r WiRAShe éf&stkh%u is soft, the

hardness of the elastoner is too high, then there mnﬁf
umfogéuté & akesiptierd heat appliad tpde thacrpod shonatetial tefs diced (c.g.. paper) in
th F§Hfﬂi Lemnt, g in ternms of providing an elastic

© I a e#ﬁ VP %ﬁ£1§g(?ty i mage production). The Duroneter
A hardness of the elastoner referred to herein is a

val lesstireaid uf ¢t t:jmﬂierlaj,&m mﬂi bé atjssiaf bRdeCoatd RRMeR S the clastomer.
to JIS K 6253, The

relatlv hum d accord
For el thi Rargcysing “Q et omgrs |8§3?é}{—sb%ffér%pvlchag\ fawuals:; scale
fesiblyerDétical 1O
pre LI\/Pa}e%urJ grLeat eEr hwfcﬁf%*e of 685 @lﬁsstt&?qérn 1@%@%1}@5?[ 5l @1? é:gvtwgl BC cases where

it wil] rottbg GossilE o ensurpenitfidientrréecbiann tmﬂns of prengliny of clsdie Iaycr (high-
ere wll

auali G RO MB i BYET THE Dl Siats N et L Pk omst e c gein is 2

value medaelasda uh@rebnditigngd b2 0etagnliise @M?F@Eatf% hﬁmﬁc‘ﬁﬁyg laboorlilg to
|nd|ng strength between the rel ease | ayer a %
JIS K&rast itBe Fiéﬁ}emewﬁﬁ the glastosws taycnprdferdidy Uausrealhu{] jtteyrgthaff 0.1 MPa or

greatek, hﬁm% éﬁﬁfug?i)ﬂﬁ % égt %!rs%e?r |Ié g%\e}l 5 ﬁ't ngih gEﬁﬁpé:gmstomcr is too small,

stren
then tcmectdinivg! $tangth)ﬂﬂ}@&é&om@hﬁy@*ﬁﬂ%e%wt eiH%i tHé% Q\Hﬁ tend to be a large

difF fl uoror S|n |In1§§ed in the elastic Iaﬁ
HICTENgH it 'é’n“ ftrenglsbatyvegn t{lsﬁé@:tscizdpmnd mladen }amng\s a result, the

bmdmgs%ﬁotﬁ%f%@nftﬁe‘ﬁ%fc%eeﬁg& Aol el%rs%}é %bl‘ ggcg%zgqg,taéldé}?s e durability

pr oduced [ am n
of the thptic membuswm roinedagsite. fI'th miuli hengies e claobmkPIsM e measured

or tube-shaped porous fluororesin film
mmouﬁﬁ%@ﬁmggﬁgg?ube-shaped | am nat ed bodies) nmay be the
sane nethods as those cited above in regard to the

MEfidwhdpd Of th pEIBuE @lub@i@sﬂﬁﬁﬁﬁi u®d in ttﬁ&%sﬁb?zﬁ@?mbg Le ﬂ?o%laé as well

| ayer fluororesin filnms. In addition

as flat b”‘déﬁte@mi Ha addisins, thewgorosdtioatrosie filise thapibt Iinnﬁth@tcdmlhﬂs produced
be used in order to

r..t1uororesin .fi
by the %TT} g‘?f%)giodéq%g 06 815 S fﬁégé)f {lyn ﬁp@ynﬁl%/loxtohcélq g | Hlssmethod for forming
a lamirdiddf @netdhabe@porbhen WAURLInENES RudiiES Be 5H0La $ARgDd bodies)
bodi es from infl uencing
may be the same methods as those cited above in regard to the method for forming laminated or
tube-shaped release layer fluororesin films. In addition, with tube-shaped bodies, the means

described above used with the mold release layer fluororesin film may be used in order to
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the out put images. The thickness of the elastic |ayer

is preferably 10 pmor greater, nore preferably 20 tm

or greater, but preferably 1000 mor |ess, nore

preferably 200 fun or less. If the thickness of the

elastic layer is too great, then the heat capacity of
prevefighelhadhie diffoloetialwi tHe woaodeadeof hag tibeslapedbbdicdBom nfluencing
q Cﬁfﬁs m@gre the nenber will not be able to
1C O Bt |y respond to the requirement of reduced

power consunption. If the thickness is too small, on

t hehothh@imehasidhe 1B AR Ep by GRSES N ably

mechani cal stren tﬁnuﬁﬁﬁlﬁ%M?é%ﬂ?gafland’%%g?gﬁﬁépﬁﬁxaﬂ}ZO“m
or gragielp dhedre sy et dess gharstprditaplyof00t the oeleast ifche thickness of

e wl . be insufficient king it inpossible to

e XLt e r Bl BRI e TG 0P et PR D Foabgse, and there
will bages whiat ilieymombpkill b @c bhle Gk BEFisicafly tRBoMPIHAHS i‘cquiremcnt of

fluororesin film is to be determ ned appropriately
redugpggweie RORSHBIPERAT ¢ Kribe Brickmesstie tast wrsl, on Khwywher ahdrthéthiere will be

. , W ANE e ed a | am nate, .
csoO8h SLURLRLEEL R T Sed R IREL P By LR e
clastiajpp o Hohierebtsic taybckilbbsinedtichat, BRIouSt frhpEoesisaffddnily respond to
_is.a yal%e det er m ned bﬁ di viding the thickness of ‘
the reqyreREAG iu&crp«ggglun@f}p FRBYHUREr THe thigircsaeldhe perpes Sueroresin film
< 0 bRl fe8idg M ~shaped, badi es, whn
o RS HRYRLANF L A A0S ARSI BOTIEE Wil ey
fluorgtesin filibeslto boed af s laneidute édrotnyd Metneasithguiichegaped bodies), the
thi%Kﬂﬁss of éﬂg woun Ianjna&ed.filnl the preferred.
PP UG O HE PRIt P TRy Bepehen digeramnaddy diyiding the
thicki@ss PAthk lefsc Hi @k n@fbkh ot | i
However, for gggﬁéle, a th?géﬁgggﬁg?ﬁﬁ%bﬁ?g?ﬁﬁggguP§”6$n
preferred, and 20 mor less is additionally
priéte fbscshanudebadissoindhe methodrvdistabyfthe thicksess differehigal described

.G er..J bj ect to. a rface

bou LB bR LA P SO0 T AES e

thickrtekeof ik s evillaysr depthding anehct tFNB SHHEEe dRSICHODE FBRLr that is
in regard to the rel ease | ayer may be used for the

used. JHOYSILh Pt gl ASNCkEa P FEMbIR (od prefegad candaiams or less is

additidRBiyRASEL@yer pertaining to the elastic nmember of the
present 1nvention is to be selected appropriately in
accordance with its application. For exanple, when the

naheporahs figomooeshefilus egbdiin theeeldstn dayef isxirefgrabBrdaefectetin® a surface

base.l ayer has.a formthat allo use as a roll, belt,
reformyio SRR TGHS ©TRETF Einiha R dhersleatidavern ThRBRC techniques
as desédibedng réRADRY the reldlBe ﬁi&éﬁrgﬁ? bl uyaIryr 48 @gﬂ%gggo%aﬁ&? WO

2005/ 085961, 41 Page 2 iguration o I XI'ng
treatmgityn@od.n whi ch the toner Fixing member is to be used,

and, for

<Base layer>

The base layer pertaining to the elastic member of the present invention is to be selected
appropriately in accordance with its application. For example, when the material is to be used in
a toner fixing mermber, the base layer has a form that allows use as a roll, belt, or rotating body

that is suitable for use in toner fixing members. The size will vary depending on the
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exanpl e, the outer diameter is about 20 to 100 m n and
the width (roll width or belt width) is about 200 to
450 mm However, when an internediate transfer belt is
to be used in conjunction, or when it is to be

suspend L t.h heati ng squrce that is disposed
configyaipn Qfﬂt“\gi"i‘ﬂéég?"dﬁ?e‘n“ wingh ﬂﬁ tORRE HFEHE MERBEES Kt ke wsdeand, for
xamME iR SubAliSRLicH |sHBBREND HS 0H$Rd BAS ' [t width) i
e thickness,rfro§1fhe stangpoint SPBt e?%gfgg%ggﬁg§¥g#twuhh)m
aboua P toeki) hims $owdvet, svhepraafireatddatt arntflrebd this okikessd o conjunction,
e low  provided that nechanical, strength can b :
or wigndt Pe PE RSP Y § RS &) ot TR B iR toner fixing
memb&e thetdard chRR@Fhefd XiAgkr RMRRE: 1§ L&AUCI Nng power
consunption). For exanple, a thickness of about 0.02
to 3 mis preferred. The base |ayer material may be
selfegrding Byphishresat &py thnstardpoind ahthermiltcandurgion and heat loss, it is
zTolal i i an.. PG r. For exanple .when .
profefRRY e e Bio s 10 BE G 0B CRE G abtit SRR B Y O red, i orcer
to redtRt: eld ladat capatity beniaed inbiteder Ciamganstbe (Rdeat power consumption).
resi stance sufficient to withstand the tenperature
For exagiier 2 HIFgEsT Gridput(-93 Wy mani Rpcerd-can ensure
pressure resistance sufficient to withstand the o
PraRYAEE 1y Bthal-Ba B bfgclgzlt'éd gg%lr(;p‘?ﬁﬁri fri HeBBancaReSh HeGpplication
exanpl es ' ncl ude stainl ess st . nickel, al um num
of the ¢lamtic ragabart frer cxretpdt,syhagl the sicfiibbeis tahd uatihem toner fixing member, a

Lnorggni c materials: polyin de and other .
mateiy 31 Oaiied T Qe B e i Sy o 9 il emperature
requireBeer foabistixigt, a8 WHiBLEanUhstRSrdshl®)esidihR e TR ehlo witB¥and the

al so be a base layer that is formed in the formof a
presske i is arpdind didng taaatipoingt Specifiopreovilegneldteshioteswbtbd, nickel,
a5, POES S AT et T AR5l HRrRESvimic and ot

heat-resistahtresihs; anti@licelilas EWNR fidaF-fdrauth@6ri416 8d15dsGlbePHSthe BRe), the material
the surface refornmation treatnent, and various nethods

may adsocis l3se Rt Bl 1sdpergdig te fopmypdiaciath. et ching that are
wel | known may be used. For exanple, various

t echn itwéldggﬁl? bt Hl‘ﬁq Oﬁﬁg;éﬁ%%[bfnox?ﬁftg é:q%l Qc 1RE fYE E%?eerable for the

refornmation treatnment uororésin
base leyve to b¢ sag@tddyersunaye feformative deathrenadthictd @l noiparticlar restrictions

als referable to apply a.prine f the like in order _
on the Sy TRpCETatan fsa st A v i fisanhorsneh Bodhmissbichine or physical
ctchink Mieat @taStil Rndvo Blay belk@Btidr AR ?l%_ I vloRd WehhiQRe REGART above in

There are no particular restrictions on the production
regardrie ttitosiirfage rafpranasioastenenane msthod foptheiudedesimat tha release layer may be
.o stryet.ure can be obtained in which the.rel ease | ayer, )
cied. 3 G T 5 Ao R G Sl a8 o tfCase adhesion
with tiRedaei Gedy Theria i GasticIgyepo restrictions on the |ayer

to which the elastic layer is W 2005/085961 It |

nge 21 first lam nated. Solidification (adhesion)

beltlpgermemben pg@csionmethns™>carri ed out after |anination

There are no particular restrictions on the production method for the elastic member,
provided that a structure can be obtained in which the release layer, elastic laver, and base layer

are laminated in sequence. There are also no restrictions on the layer to which the elastic layer is
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of each of the layers, or may be carried out all at
once after lamnation of all of the layers. Wth the
el astic nmenber of the present invention, a
configuration is preferred in which the fluororesin
filmthat is a conponent of the release |ayer and the

first bmimusd f $aloli Dragion Iﬁadh'ebirml beatveen the dayeonponentartéd bilrefter lamination
nd .t hus

I th | ded t
or e 8t direBY BB oG eTowh Hhbefee et oaina0is of Hi ot lavers.
occur. Thermal welding of the fluororesin filmthat is

a pomRaeeRttichehbe sfehepssert aneht s d cbhﬁ%ur&%ﬂ%m&md in which
fluororesin filmthat |sacorrponent of the elastic
the fluggpaesinim Bt isar ¢drerpnent ofshe @#Cdﬁfolay¢rdaldlth(gp@‘bu& Reororesin film that

isa C?h%ﬁnﬁégg%wf%%tl aﬁfep R %E@rﬁ-‘ailt}ip\?é %r&lZlPHsgl ?sq.;?{régﬁe{g'rl]e to adopt a

techni@ledhmaifofvs thie td basgroresin filmthat is a conponent of
the el astic | ayer and the fluororesin filmthat is a
yer may be carried out

Oﬂm)ne 8ftt%er | ease, Ifa at
thegugsiesn) i fnothgtgé)@lc?m@ﬁﬁfé‘lt at the aelggse layer and the
porod@fﬂlﬁ}'ﬂo&gﬁmlthQQQQH&gﬁéﬁmPQf l'h 01089 | 82&?@3)@%0%%(1 ?x%tipﬁxé)r to

| uororesins are PTFE, or at rom3
loadnpgwimh} clagtoBR irtto tlﬁAp@ﬁ},s(ctfehmmratmﬂmratesmvmlm rhdiesen@hried out
f %ﬁgonposul on begi ns) when the fluororesins are PFA.
aner N8bove thernmal wel di ng is carried out at high
tenperature in this manner, and thus it is preferable

t dhebp@twadifBlRaR fubrvalia fﬁlﬁnh@ét"@é cWBpHALot tBe @ﬁﬁﬁd Bfer and the
out with the pores in the porous fluororesin

fluorqresap fifg thet donpnranenon! tha ébl@ls%@wl’cmhjabfeﬁamﬂd aut a from 327°C

(meltl\?\lzg’gh{tjj tgﬁglto ﬂce e%@s'iagﬁté?t \f&é@ﬁ oade eﬁ?lglg{)#é gﬁg&}?) gfhen these

ﬂuordrd&msrme BUSE, 61 a1drond 81 10 ¥ IIOPmmbmhé lpBin®) t@gm)%“%"c%cmpcraturc at

tﬁge el ﬁstl c layer. By neans of this nmethod, there is
whichyf§ermph fgeqmpssiionediesar) yag haduptresins anBF &I ast oner,

and so it is possible to additionally increase the

birRel g cShéaRY %lé?ﬂ% fs r&ﬁrrfc@'o%?ét%u‘g}?%éﬁ@re%hﬂgﬁ gl ﬁlzst thfinner, and thus it

, | aver. For the el astoner
is prefgeabésy foaidoptaanmbidod sred/htchaherhmlswhldatg is estisd ancwith Hetpoearin the

t hst and.th e erature uired, for,. usi it a
porout MR G Bl RERGPoLis ot Thoursro 2Sbie 2 S Gigniia Which the

clastofm@AMinbEbafi&d, WHRRSHoA thel dtdnilr it RAGK hiodhd
The rlrlet hod is thugoadvacnt agegas in tlhat sg?ﬂeggg?%%%Pus

fluorogssigdflohidakis e gampensirt o thsrdastic Qyet. NBy otehsy ofihin dyethwhie there is no
canried out, after |lo

dange (3h0TBlal PEL IR R RSB H4 @ | BrngndBlF ety inorease the

bindinf istrength bf h8 réleRISAF ¥nd Glastidader! E6NIRL ALSIOMREI RN otheilﬂq hand, a

thermal WO20051085967A 1 Page 22 deconposition of
materig)) 38 08 egd that hs dgrtiessiangerhagan witbsrandue nermpreatired required for

using & A % RTmd e (e.g., about 100 to 230°C, which is required for toner fixing in
toner fixing members). The method is thus advantageous in that selection of elastomers can

be broadened.

On the other hand, when thermal welding is carried out after loading the elastomer into

the pores of the porous fluororesin film, it is necessary to use a technique whereby thermal
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fluororesin filmthat is a conponent of the rel ease

| ayer and the fluororesin filmthat is a conponent of

the elastic layer is to be carried out in a state in

whi ch a base | ayer or other nenber is also provided,

it 1s necessary to prevent thermal deconposition of
decomtpmsiditonexd teridstemenib previited héaztddntﬁm sthancernal! wkding of the

oG P IHE S B R Pl o 2 Ak
comp&REH P ERstid RIMGE RYbd J:szﬁu%utelglal%&xtté ﬂxgwitn@ﬁa%EQQaycr or other
thermal wel di ng paraneters, the net wher e
membRRiSHE0 RIBWORp IS Niesal ta h@‘f@ftcblncemehdiqcompds:nbm ef the other member
_ S vent a.net ho
mm{mﬁ r%ge:?t%% 5fq dOtrllm mgmg srucg gs gﬁgse-qﬁ)%ﬁs ogetcﬁgrgﬁﬁiéartéuf the
Auorofesimebtheg@an Suﬁthsaﬁc tembtz@g@@ 1@@\&1& Ofima oﬁ&ﬁu&?ﬁ%g%é‘tﬁ}&dthcrmai

or extrenel e{ | ow oxyﬁ at m)sp ere or a net
weldipg paameess) the aerthreshivhergby Serngldeeempasition ofght glordmesntioned other

nnm‘fa@xgélq,n%t(;rﬁt,ﬁ§ pm‘»&ﬁ[ﬁ@ g){)l St gﬁtﬂ 1 \,vl%c}m%t Pr%il h%ﬂglglb 6%%211':(1&(1 out in an

he el ast oner e pores O

atmoﬁ}bhm off iasit Igasf sucas hihedgeh gad(o¢ ampARRAEerRfcdtRRxREASY I1Gw-0xygen
i n. whi ch uncrosslinked rubber or

afmot“lﬂﬁf%%f S %83 &t H&tfgﬂ%?ahflb@ hgagP i ng oW ah e 5 g reigipns to be

mmhd“ﬂlfytﬁﬁﬁkd nto the pores in a flowable state (liquid or
| i ke), whereupon the material is hardened or
crossllnked In order to produce a flowable condition
i nfhcacting mbseby tkedasterbbrds lowded heo thumoastdf the porous fluororesin film
QITer i nvol v r
e i 3 S5O afCEEIGEY by SR E B el hich whrrene ey et o
thmﬂ@&dtlc Llhstbﬁ]cpf(ﬁff@hﬂbt the di&tdin@ 1@11{%‘5&9@&0&1&%0&551&1'&' fidble state

at normal tenperatures (or, preferably, I qui
(liquidier thedfie).rifispapn theypateriahie harlenddreoss Liniadr dulprder to produce a

ﬂowa‘é;%’&%ﬁﬁ on :1:1 tHeSuano%thxﬁéﬁ ¥ul$b%r 8a%1<,¥%%nlf%sgg [g%s%l | nk gthod involving

curi
heatinposrausethbd arvotvésd @13§dld1tfﬂn druispatsiy ihheoRRE As{HcCused. It Is prcfcrable
crosslinking is not necessary. The neth

to U AP BE FETS e b SeTTHl erise oromlndipian biBone fubber).
With ﬁh&§§sﬂﬂ§éd (?H@Jrc ubl‘i‘cr it 1s (‘.’@;?zﬁlz té%ﬁgfou(t rcroselr &8l ¢cggng) after

bel ow as ber nto
Ioadmgfottlhfe tknopcvmsof ﬂhL lporocus ﬁsomrésm i nngebyt h,ethahdmbbmﬁnd #lastomers,
| ﬁporousfluororesmfllmls imersed in a
Cmmsﬁgpﬁ“SQB P4FR Ry the flowabl e rubber, or a method in
whi ch the flowabl e rubber is applied to the porous
f THe HRERS whekddythe Iﬁ&o%ﬁ?&ﬁruﬁab&%%&mﬁ?ﬁ% efﬁé? o tﬁat isina
affixed to the por ous fluororesin f prefe

flowable satp (Geferredtoruies e rfiiOWEAﬂft eub betipisred dedeitd Ith’egaomcfs dfhbt, porous
of the

filmt IS conpon t
Auoro B ok BE ST i BB st TR b rgncised ina bath
contai GAAPINRAaHE nibber, beh arRIR 1@)5\@1"0}1 t‘h@ BoRhBR ishePRd : por
| oaded O 2005/085961 Al Page 2 bbb Rplid 1o the porous
fluororesin film. The excess flowable rubber that is atf' xed to the porous ftuororesin film is

preferably wiped off as necessary,

After thermal welding of the porous fluororesin film that is a component of the elastic

tayer and the {luororesin film that is a component of the release layer, the elastic body is loaded
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into the pores of the porous fluororesin film Loading

of the elastonmer is carried out fromthe side of the

porous fluororesin film Wen | oading of the el astoner

into the pores of the porous fluororesin filmis

carried out after |lamnation of the base |ayer and
intotthepgyes oldie frburow dluesiresis ilrm Lhading sf te ciPONE i cadficd f@ from the

t he clastoner is | oaded fromthe side

5“kq¥Q@h%MB%$%§ébﬁfW1?8Pe5|n fil mwhen the base |ayer

contains substantially no pores. On the other hand,

whékhgoioading bﬁtht&ﬂ&t&m}tlhtﬁu%ﬁor’é& bkt B@rou@t(ﬂlﬂgforccsﬁrgﬁlm is carried out

re.present on the side of the base e.g
afterlgpiaptioned tier Reserlayer snskthe ﬁ@frw&rﬁti@rromin) {ilm tHaeisel castromett of the

Llas{i’@bév@r] a0 g@z?stc#rﬁf}qg ﬂ)a]:i -§ H‘o!‘n{} §1d 8fptop(%e1ﬁ8ﬁx85(§ &sip %/B pvhen the base

| uor oresin m or rom &St d
la}LWKEmaltlhalt}sfMIGSH)Olﬁo pdres.pon @t&otﬁiﬂ){&h@r\ﬁﬁu{bcﬁis’ tﬁh@fr@contmuous with the
i a ded with eI?sto r after thermal wel di ng of
© “f PHBAGIREETR! £4 Pinstds thbage KYRpGrnores mprd- ﬁoeme)aset form material),

the dl@YSRheransl &1 E}?bcp% 1@&?& ShYe {85@31‘ fhe f*m?}ﬂtugraofrfgilﬁ ﬁg‘? phfom the side of

conponent of the elastic |ayer
the hape kabier. por ous fluororesin film and a base | ayer
Ioading can be carried out fromthe side of the porous
r cantains

wh h b |
su gﬂ{ 9&55 L4 cfrf.s otntg]‘ Bgfogzg ];ﬂu%ﬁ)z‘eisﬁife ! g%ﬁozﬁgﬁdmf{ Hastomer after thermal
weldelgagttherd ﬁo:ﬁﬁ&xrﬁtﬁi&@thﬁ%s'a%@rﬁ)@ncﬁt Qe BRaSI 1] I‘%Bg 'il{%eporous fluororesin

ase |layer when the base |l ayer has pores that
film fghsiafigsreneriovhtlmdagicdeyer.gindtalfier atheationfif xher}g)rmjs ﬂdworesm film

o EL8E L Y O B3 Y BB 0 O S H D e

base éiyasttanﬂ:alm)sigbstaatmtyt HOsbreNadn tHel dthg @and, ke @Qﬁ@ﬁbr"rﬁay also be loaded
P forcg { F astic bod with a primer interposed,
orm fhg itk the ﬂ%ﬁﬂ%y@eaﬁhﬁa @éaywehasmorqsﬁbauar«@nnﬁuwsa?m one side to
the o@Bg adhesives have no particular restrictions, but

among wel | -known materials, a material may be sel ect ed

that can provide characterlstlcs (such as heat

r d8xigg aﬁ &@)dztshaﬁayar alcblimsc ia@fdr may bheaipPbiucit 4 @8tHbA%hat utilizes the
ce wth the materi al

adhcsﬁ\{}( forca 0?‘% c 3 s?gr Oghea %’%[L ﬂgG@s ths adhgaige fogmf theelastic body
with 4 Iblﬁnéd Iﬁﬁﬁ';b&,em%od FIQ&'E u%éﬁv%) L& gdﬂc‘@ﬁ@ & tpﬁlz%e V\}zl IH]crs and adhesives

el astic menber is to be produce
have poyparigi pgigstic ionst het dnzong wtallylgrowrsmamrmln,@dmamhalaﬁﬁ}ebe selected that
res of the porous

h
can pIIPQRQICHQI"aETQSStFC!S ?Sci}cﬁ Exeatgzsgst%r}fﬁ%)g o%zﬁ'{: dgsiredpia t}g:l apptication for the

' uororesin
elastid my@beryayadcondahacew it tHEahAtemal Ahat i CYdel R hE @{lasthBifliJr o?:b se layer in
b fromthe elastic layer; or, when a conparative soff
the elgslie mepiem base | ayer is to be used, nodification of

the base layer into a soft material. Accordingly, it

CAR RembRatinky 4 bYREAP2LAR58Lb4 i} 1 %rogucc,d the method whereby

lamination with the base layer is carried out after loading the clastomer into the pores of the

porous fluororesin film that is a component of the elastic layer may involve formation of
cylindrical material from the elastic layer; or, when a comparatively soft belt-form base layer is

to be used, modification of the base layer into a soft material, Accordingly, it can be readily
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inserted and integrated on the inside of the
cylindrical elastic |layer, which is appropriate for
facilitating production. The el astic nenber of the
present invention described above allows sinmultaneous
reduction in elastic |ayer thickness and inprovenent
inseytpd pichiitergeted preHytinsidetivbe eyl idabtleardaydraykich &propriate for
Consequently, with imge fixing devices
ﬁm”% E}g'{ﬁBl%dkgﬁlcﬁoner fixing element produced using the
elastlc menber of the present invention as a

st fThe klasiad meapOFRAt pr d%&nthﬁmnﬂ@t%&@l iBed RE IEU!S»\@ s:multdncous
aF eduction in power consunption and i nprovenent
re UFW«Hg’é] ‘dﬁaﬁlwr Bughpges angdrimpeo remient i lfnn&lhgg, atrfkngghbdmvei the release

layc,lofmdr&!ls@"'c‘sf dpf @8&{(}4 tferrctlf unﬁ]rh%aoe il gﬁlgzlgglﬁysgl@aiqwga éqnﬁf fixing element

arrp es The pres nvent i on

prodb(e.idawﬁquthp elviidinembeosich greeXamle@fon ad PRSI ral c,tof?r%onen it is
not be construed to be Ii J

& esenh U§ﬁtlon shal
possible rishicp FARTE POSYHH SeIHEILEN anthemprayeherd e thdie quality output
whilé Pk RATBN @k LD [QUOd S cafl.on within the

scope a%pl }lcah l e tc§ theﬁé@%ﬁ%ﬁh }lées]c:*rw%"“ lﬁy?{er ei nbel ow

or hereinabove, with all such nodifications being

i n¥odkied Expmhica t he technlcal purvi ew of the
i nvention. Experi nment <Pr oduction of the rel ease

I i E |aX| ra orous PTFE film

(gﬁri rEIZ'S lEmr‘ﬁ%ghtu & 1§t Gihed Wéﬁﬁ’ﬁd%arbé Prevdingayqgking eqamples.

Howerenhe prbeht fiateh oD@l 1dhbe kaesse20, mm%djlto'}t}égngMd
conpressed under a roll tenperature of

"mbq\garﬁ@ﬁ? agf gy jpdecg e gmpleiepteddhepugh ﬁleéiwlerrat)@ﬁoaitlﬁ within the scope

apph&ﬂblenﬂorlhéjéés[‘r%eeﬂt,&QLb%H?EI%&S)@POW %Vvaﬂ.trgﬂe%g)ﬁ?r »t?/g]ig rl‘qsmochﬁcat;ons

buﬂgrledudt;watiﬂlorthxeteommdzalI)afhh(m&f Rdmhventibals pr odu0| ng a
cI oudy rolled filmwith a width of 500 mm a |ength of
and a thickness of 2.1 m

porosity of 5%
Th| mgépﬁed filmwas then sandw ched between two
polyimde filnms (Upilex 20S, manufactured by Ube

Kegenucti @l hesel BRE 1496ep3ed finher 5 min under
conditions of a filmplate tenperature of 400C and a

Wﬁgfa e pressure of 10 Nmm® using a hot press device
gy P@’iozlé PFEZEm (ﬁW%TQX)Onamfza:ndc@beramﬂ}nre Tex; weight
4.4 o/RPRIEE™HAT uently, the er
e r%t i 99 esdgq by Wp&r{gégaﬁ tEas @&P}S@F%{ o 6\‘011

tempe@BEe oﬁ éao(a apienmo;des’sﬁre&ﬁ‘ NP, L d BIFRSISHICS ¥, ’ »
a Ft"O 2005/085961 Al Page g’%ﬂ %ﬁgacale”d”

1m1w$ erewg ﬁrodu0| ?b ge . .
}} L qjametsr af Ootfmsgowﬁt!lhof &0p angend of aB00llimayreation force of
I MN W@hdmiuah)] ﬁu?ﬁzo@t@m@gqmﬁdg' DLIRKNAR S a width of 500 mm, a length of

500 mm, a porosity of 5%, and a thickness of 2.1 um. This rolled film was then sandwiched
between two polyimide films (Upilex 208, manufactured by Ube Kosan), and was hot-pressed
for 5 min under conditions of a film plate temperature of 400°C and a surface pressure of

10 N‘'mm? using a hot press device with a press size of 750 mm * 750 mm and a maximum
applied pressure of 2 MN. Subsequently, the material was gradually cooled to a press plate

temperature of 25°C over a period of 60 min with pressure maintained, thereby producing a
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2 . mwhich had high transparency and superior surface
gl oss. A corona discharge surface treatnent device was
used, and one surface of the PTFE film was subjected
to a corona di scharge treat nent under conditions of 50

t hus, produci ng a Efilmfor the nold rel ea
PFFH faltrewrtwwalﬁf qO@ﬁmafatqréthe@fM.%mr Ay it B g SuLo e Thickness of

erq PTEE.fd /) ke «JAsDI axi al |y drawn

erm W] %nuls g]ldé‘lé @kal@*astﬁg F%’y"élf Y OlSJS PTFE f| [ m
Gore Tex, manufactured by Japan Gore Tex; weight 6.6
g/mﬁoroxza)ddchrcmtu mrﬂﬁ@/rjrcmtmwkdws@ 26 uspd.ead oogsum“@e af the PTFE film

was RGeS 41 4 Re MBI s il &maBionh e L8 Gaps producing a
pTFFf@]II-A fdgnt]tgtmgldlleﬁgtehrdogr 520 m n and an outer dianeter of
34 mm so that the fiim transverse direction was |n
the axial direction of the stainless steel tube
t hid.agdmtion of sha Hestictlpxps sowus 8 THE B et angriclrase lnyer tPﬁJ-:" E ﬁlm>
approxi mate center in the axr al direction of the

ifj?b%‘e‘@ g§‘¥z"§$%?r5§fggTFg I?THV}VI r Slﬁy rﬁ%%us ﬁﬂg“’é fﬁlh‘i‘. '@0\9@-3‘ ex,

manuﬁictthed hﬁjat:p@h @hac-di Icscdﬂaggtﬁé b edrdsaltné 8%, hickhbss 20 um) was cut to
i nsi de, was., wound. on e el ast c Ia}/!ﬂhrﬁv orous, PTFE

a sizepat ) gim (B a7 b @éﬂs pie el WP tEfERgsOn 2
stamlls@éﬁ 3| Fb?rﬁ@tﬂﬁa'PFFﬁq (‘;f'f]’?@‘rﬂﬁ%ne%ﬁrbuto%}é%tcr%@ 3t hah, doNBat the film
transverse direction of the I'mwas in the axial
trans'atiseetitecdmm wfis inhibe stiai diregen sf dfrelstautlcﬂsetwatmhe,tdné tfmtmnnmf in the
in the transverse direction
transvggse g Gp P B3ArRY BOTERRTAHS S i e gl it By M g fless
steel fuBe Stainless steel tube. Wnding of the rel ease |ayer
PTFE filmwas carried out four tines around the
circunference in the sane winding directian

elThst¢lease dgusr PTPBIBusVRTEELT 4 pigg ObHY Bep (ﬁrr%ttl) t< h‘éO mm (depth), and
it RS LIPS 8 1 L AP o PO Serporus

PTFErtheesRe ktapnbsss REEHubd d)ﬂmha:hal‘nedasthHEydt ebmas @TFAVEM had been
PTFE filmand the el astic | ayer porous PTEE fil hat
wounfhere Thahe VHEESS GEainB of (s Beval SuiBoRxighiielign & e aintess sicel

tube, %@]ﬂr’}? %Inﬁgr ih Qh@trarg%tg@hnwl oAt ghe fIRALIRR L RY a?ﬁt@%pfn%‘umatc center

using a forced convecti on/ exhaust syste
in the hkghdirenioe od ther aislossdtarh tubiee Mpedatgur eheclehatrelryer PTEE film was

cartie 9T Ve5 @00 TR PGS G D G O (R AT (g Slastic layer

porou§ Ptﬂ:Erfﬂ F%@éo‘ #@ht the w‘ixlilﬁngia?éh%uﬁfroﬁ B&i stk BlaQaSlapdrBlous PTFE film
tube in eV|C|n|ty0 Wnd|ng|n|t|at|0n

and theegnding idnatidnhandsd the wivashleye RIHE klnaswricbed.ayer porous
PTFE filmand rel ease 11 10 20091085961, 41 Page 26

4 ée%%érggg%{ gﬁ;‘#ﬁﬁlﬁ gh?ﬂ%?@%%? Ilq\gf?r{s w():rﬁ]s g?Fl:a i e Rhd been wound

on the stainless steel tube were subjected to a thermal welding treatment at 375°C for 30 min

using a forced convection/exhaust system high-temperature constant-temperature chamber
(STPH-201, manufactured by Espec). Subsequently, the thermally welded film was removed |
from the tube by cutting parallel to the axis of the stainless steel tube in the vicinity of the

winding initiation region, and the section where the efastic layer porous PTFE film and release
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total thickness of 48 pm (rel ease | ayer thickness 8
pm elastic |ayer porous PTFE filmthickness 40 pm,
a width of 400 mm and a depth of 107 nm <Preparation

of the base | ayer netal tube> A nmetal tube (al um num
an outer dianmeter of

lﬁyw lt"hF@ﬁlﬁ nVQ:?%la?qj ag'e C&gas S tggm@}h i Rermto @btazﬁa Bommated film with a

totaﬂ rtlamkrﬁ:@s oA 8 om3Z2Qeatt Myh:F GIALAR
40 Sgt h of 411.1 mmwas pr epar%dgefﬂgi ?[?Sg%r% 88@8? PTEE film thickness
b’in eV idR ae{iok e arda desth shil eetisu Cheni cal was

applied with a brush to the surface in the region
e nmetal tube was 26.5

whee@ob g QHb . fiANkL f
mn, S%d tlhen érgdgrww"(13 g§ Iayer el ast oner | oadi ng
and base | ayer |am nation> The aforenenti oned

| an Hata dulfd (Ia}nnnhah) hittl aheeivr Uhera@! Jry 5
at bgtgl %dSSIan 5 %w ng ‘3‘ dt h of I‘329 tm’n anz\{\ﬁhdﬁ%%@%ﬁ%au 0f25.4 mm
OB{fF R R Ag, MiHEoR 36 rerte é&%nwl fmhleorertdd and a total

lengdtacpd 116l nﬁr@wﬁ?ﬁrcﬁzftegstggrc?ﬁ ﬂ‘{[b'b?ﬁéi';rgn ggmu glred by Shinetsu Chemical

angl e of 60 re
was |aaﬂ!]uﬁia\tnél@db; Ysinte Hatsutfact ebarogitn wiase e PR U B metal tube

. fog@t QL ien ed with the elastic |ayer porous
as m{‘ﬂf'l%&dsthIrl upwards, and 1.5 g of liquid

roomterrper at ure curing silicone rubber (KE1031,

DurBhetielayéd danenessadsy afiRBuE AGLH80, DY, Si net su
Chem cal) was applied wth a rubber spatula to the
ous PTEE filmsurface and allowed to

?ﬁ I%f%F e “f’ﬁ%%ml%ed fi h’héldékﬂb@snﬁhddnaby’l&dddbb@l@ VPR a size

ha Pt b 139 £ a. ~The af orenmenti oned
WIIvgam nated fil %%}C{%gg} y | Ritths PHEDS AetEg) the g surface at the end

paralfe) hibe tians\greehirecidmwhs eutlaayesn os 08w (BIFE {
so t hat t e e ast|g2@I ayer por ogghﬁﬁgsgﬁace The

Iam1r¥ﬁl§i fﬂH %gg h%a §eﬁ1 ﬁ%\?qu erpplgcedne afataditaorivesd Wahltlﬁﬂ Mastxc layer

porouﬂlﬂ@ﬁmgdéh 5@g] er di mster of .t he
(I&Elﬁgove met al tg‘ge Wa@B M%’ﬁ‘m‘&@g ?(?1 IPIFFé Hisqripe Sfiﬁ:@nelubber

F leiﬁgfn@ﬂef A hwb@cs:g%??anmﬁhcltmecﬂ) b{éﬁlﬁiﬂ?ﬂs{g @heﬁ'tlcral}fdr}]é%@pphcd with a
uen netal tube w e
rubbel SEMIR % gnré fd"g aie \f\au{,]%or&xg PTY ltaggm sgrlﬂﬂc,é]@fi @Howed to infuse into the pores.

[ am nat e
The LE@J&dSlfm@rtsrubﬁ)erKQ@»{l?éd 2R anruﬂﬁcrrk afdlf Orced hot air
convecti on/ exhaust format hig er at ure const ant
at ure, dej ce ( STPH- 201, rranuf actured by Espec) in

e
o?ggﬂf {‘%}nb%]rop lagripaied £ o prridupdd mginbisidghe silikd:ROBber into the
ed, filmand netal

clastid u%b%“ﬁ@ Wﬁnﬁép 180.@5 W%%lg“erniﬁ Soath%fﬁéﬁelé%‘r‘slﬁm PREVS &TFE film side

thus pro
was mrv[@vdsn@nd the nertosd wae edridipatoual BHEéttHé RedRIBR AL ad ou?cr dzaGmetc,r of the

above mcta]r tubg was%S(R ?ng'% that4 t%c Ea(?s of Iht laminated film aligned, while preventing
air from flowing in. Subsequently, the metal tube with the laminated film wound on it was
subjected to conditions of 70°C for 120 min using a forced hot air convection/exhaust format
high-temperature constant temperature deice (STPH-201, manufactured by Espec) in order to
bring about crosslinking of the silicone rubber and binding of the laminated film and metal tube,

thus producing the roll-shaped elastic member having the cross-sectional structure presented

in FIG. 1.
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In FIG 1, the nunerical synbol 10 denotes the elastic
menber, 1 | denotes the release |ayer, 12 denotes the
el astic layer, and 13 denotes the base layer. FIG

1(a) is a cross-sectional view of the elastic nenber,

an@jéﬁ% is an en|larged view of the bonded regi on of
(51?6 Ryieericabpimbal 48 dengtes e sleeas memayer 1 dnnbtes the release

!ayugl 18%4ch&ted E‘Héefr)snc IleEcF'aﬁU l?(’lgpl@tu%ﬁll ﬁagsc %creﬁzgsﬁg;olls ﬁé:iO'-?S -sectional

enot es ni'ng surface o

view cai‘rrhﬁaﬂae‘.cb thIIner( ned €gsear ayeec@n@dwedfabd béndedY&hion of e ends of the
nder st and| ng of the structure in

{ at
’dm‘ﬁ“é\? i ?‘i‘*ﬁfé’ H%%?g dasfigdystofin £ He. ﬂllihryénfsriqalssynm 14 denotes
the jbingh gf%cez@f thbako @ﬁdst(t}q}knﬂﬁgﬁdt@d tfg'nl?a%.hv\&sla cF aln{il lr%ttc layer). In

pr oduc kew se I n
ordeplogdgeilitnteramdsertarilint of thebeasereliay s, 1, meﬁhftﬁﬁésq @4ti Bo AR two Jayers is
kness a release |la

nott e,nsael eaasstth%(.:t olf%errgﬁ{g?tlgfthatfw%achaﬁlyﬁ)rodéxci,@( f&éweue;ﬁéﬁ 2t0 7). The

re|

resulfiggeRitid ©BabEr 10k a t%?e%scnl‘g{,mqmékﬁcsts gt Q aR gFalgm?f‘chr]I%ﬁ?{mss of

nmm The follow ng eval uati ons were ¢ rr’le

40 g} astase Hyrbegionandertdianetesal] 2655 ang aprieaerited rédionTRbk@ of
above e] asti c nenber was

{ on]
329 rillm ér?({ QFOt[{]I égt}?%éﬁiﬁé mrgg,%ngwlnﬂﬁveiﬁgtiqqswﬁ@ czﬁ-gf,@ ogfon the
Llast[a mmmnmmdnhe £20%0art whdse ol of TAASEr printer
manuf actured by Fuji Xerox. The printer was used, and

er feed test was carried out on 50, 000 sheets of
cdbie

CHEP&E¥AHAHIE continuously printing a color print
i mge chart over a surface area corresponding to 5% on

ONBeSibeee £1R

Co| gr Ibggt{}lfl égg?%éxﬂgeﬁbgﬂsbﬁ)fnr%!nuf id (—,ﬁ{r"g]%Lr¥ol? aT’:QEy[émé’ part ofa
DocugmqteCMO lreotdsilaser promtet monpufsctpad ey R‘uﬂﬁ@detbﬁsﬁ"he pi@ter was used, and
 panIREREOTR Gt o PR BibiS e r mopsiov ik contopicoply printing a

surtace O

color Bfn0iege chadboQO0Q U fad0ar®PBorresp&itin @/@gn oné E‘iﬁggp rﬁfﬁ% side) of

the output state, image Ioss and surface con

comrnéfm.rlll}yea‘{%lﬁ@lp cplox Ry panstERB- R&éﬂememﬁhamtédy Kidkayd; mem) [n this
ter (1G330

d
conmﬁxb@sc']?% \Q@ﬁzeggcas%%f g}gﬂg%}gg ac ’0 a‘ﬁ%‘s Ho@g rEEQIVé:lr Jgtf@&reasglrface of one

manur act ur e

side of the paperagae w&l I@eoomf" zcheoo*‘EBb@g@@‘*/ubmowm%ﬂdlsb%hﬁ“ WAt and the
I nci dent t an_angle of 60, determ ned 'usi ng t

outputitale, jMage Bloss, 9Ad PerRogicandition of fhattonsh Saing, el cFhent rm&g@valuated
gloss is a value that expresses the mnor-reflected

| T&hﬁnzfgle%s‘ﬁﬂv@ag nida@ited | 'ugﬁ q?ﬂﬁngblésg cggﬁ\f}f %f Hglnsﬁlg{l]lrcd by

t he I mage to be neasure rcen

Horibg kfdey m‘eam\faiwtbdreeﬂheemteeai,elVlagi&tof tid dRe@B/ith QR I1|gHt was incident
i mges_ such as col or

af an a r b thc | or gha hi cal
‘ g*’l 53 a rm{nﬁ HENE SN Mepgueryeiiy e jngividyal petpret sheets. The image
gloss 1911 Q§1§ﬁ, t@ﬂ@kér@éﬂ?%'nﬂﬁ&?@ BRdll ﬂ{ ﬁgﬁ% Sitﬁ?%%ng1ld€nt A AR Ahove

hi g % oss and oss ar |

gle @0@61@@596 ¢ AlcaRage '1528perccnt'1tre taking the reference mirror reflected li ght
flux as 100%. In general, with color graphical i 1images such as color photographs, there is little
variation in toner gloss, and increasing values indicate favorable images with high gloss and no

gloss variation.
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The out put condition and the toner fixing el enent

surface condition were also evaluated visually. Table

1 E val wuation Nunmber of sheets output | sheet 10.000

sheets 20.000 sheets 30,000 sheets 10, 000 sheets

50. 000 sheets  CQutput condition Favorable Favorable

Favidieabiit Fandifam e hajotea bikegmivorm bingceloradigiog hessal so

6 15 16 Surface condition of the Normal

LVM%QmaQE$EE$ Nor mal Normal Normal toner fixing

el ement As shomn in Table 1, with the elastic nenber

of Experinent |, the output coQOglon i mge gl oss,

\ PSRTE A Wa

and toner—fixi g etenent \UI astte IIL‘:IIL{CI StH+ace
rvang@Adi tion wete stable fromthe WEG ARFHYYY end of

t he conti nuous paper f@éﬁhh@si°0®m@uhlgme®umh$ YO.000 sheets | 50.000 sheets

Ouplt CRG@S Wer e at t-ahned. lﬂmm@lgd t FLRE )lcbl n%&lgblpe d@(n?bic Favorable

et die, T elease ayerand-the_etasti-ctayer—was—ayora
Mbreover _itlwas possi bl '2 tolenslire flavor@bl e 15 fo
Swmﬁuwﬁ%WMJWW pverrmwhen ahorehlasti cvebedy (Wi tdmext I e el Normal

oner il iarHness! was_prdduced. while al 9 r educi ng

elastic layer thickness. Experinent 2 <Production of
r elf\ééb@“h ay éablk Anivithtledeldsticmeeniber ef Easeirhay ér theBfput condition,
m_obt a manne s i.n Experinment 1 on
imade! P AR Tl bR T F R o] St cahtieh vgre able from the

b omrh pdlerdl d fengtdhtais BTN s U b
cgiffiih@agde i m% (étzs;;%ﬁ) eWtﬁ th%hg%r u%h@elm% e Mhined. In

addl@% @Hﬁzl%btﬂ“é@t b relggst daser v dlastie haeerf wmambiemmmom it was
poss{b@éj{o b B e A urlagﬁ CI el %ﬁ" &Il?t{ ﬁ{? g\l’é%ticsbﬁfgy | xtr\mﬂle]y low hardness

transverse direc
was prioducedi ahild Bﬂsecddueiﬁlg@ﬂastlhﬁayéi @idkhess steel tube, and
the center of the filmin the transverse direction

vvaé sHuatgd at approximately the center in the axial
f the stainless steel tube. The rel ease

| ayer PTFE filmthat had been wound on the stainless

stembdidies ofRdeass ke GhRRbPrifyt her mal wel ding
treatnment under conditions of 375C and 30 mn using a

forced convection/exhaust sgst em hi gh-tenperature
c ohstlease laverBEF Btflmeo bttingdbio thy STRHA20ET as imdixpb ettt Bon a stainless

s e SR SRR Ly 1 Hpmn Ly vl e 0

(widthf > 4B@nsit edepttns WVish 8e@lcofdn@@iscRarkOBrelied bRHelcY iRlariD®he fiim was
woun\cqnf nl(ljrl nr}nesl ar;clngnldatthé: gl?cumftrence so that the transverse direction of the film was
parallel with the axial direction of the stainless steel tube, and the center of the film in the
transverse direction was situated at approximately the center in the axial direction of the stainless

steel tube,

The release layer PTFE film that had been wound on the stainless steel tube was
subjected to a thermal welding treatment under conditions of 375°C and 30 min using a forced
convection/exhaust system high-temperature constant-temperature chamber (STPH-201,
manufactured by Espec). Subsequently, the thermally welded film was removed from the tube

by cutting parallel to the axis of the stainless steel tube in the vicinity of the winding initiation
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fvo 2005/085961,11 Page 29 region, thus producing a
lam nated film(release layer film with a thickness
of 8 m a width of 500 nun and a depth of 107 nm The
corona di scharge treatnment side of this lamnated film

(P\Aélect ed to a surface reformati on treat nent
”-"“U’s ‘arolgiedshitsy frekase lnydtme mithagbivkn@etof 84t a width of

kesh t
S0 ST B RO SR oo i v

sub]@mcaﬂoagﬁu(f@d;. ﬁ:fdl@ﬁ@bﬁ)tr@&ﬁ)anua{;ﬁbﬂl)e)ﬂlﬂHﬂLéaﬁ b@&GhRYrcatment agent Tetra-
degreasi ng the etching

H n%rmr}lacg g Bg R@(Oﬁé @pc éﬂﬁ%?gt%%tg%mvph@dg atad teumtthod described in
the I‘@@§ Eb[eﬁh'lght(()i BLi9o0/e0RTaeH gg%%))gaugﬁvu%g bgefgnkos%% a_pcqucarly after

t hat been infused int
dﬁ"rgﬁﬁ@db‘étﬁﬁ@@&, sut f&anedu,wmtthylrmhﬁéa&&ine,athd et ®surfae was brought into

uen and Pre tl aon_of the base | ayer
contarrgﬁ)g Slgec;gc Altﬁ I: gra- Jb']ép;fc([:l 15@% WS hbgnwhergegon the surface was
cleandil a¥TBYE :QEth@o] 23d ter 3N sQULRLe, fhAdRier of 25.4 nm  at
both ends, an outer dianeter of 26.6 nmfrom36 nmto

329 mm from one end, and a total length of 411.1 mm

wa s pRapiterf thiobasvetyoprocta tihs poor |y adhesi ve
materials manufactured by Cenmedyne was applied with a

br/k'%ﬁt&l‘?uﬁtl@tl.ﬁ%‘muﬁgglt}'l '21{1 ulb r \%1\5%%%6 ggmn;zﬂgo%?%mgﬁr of 25.4 mm

di anet er of
at bot&jrqnésj anoRel dasetéranf @6 canth Haa S slanes 3L ammabioiz Jhh eand a total
| am nated fil mwas cut

lengt g%glnFntl oned rel ga e Ia er

%0 &Y Ay PEPHEt RrgTer % ehPeaEY ad}@F§p@hnai¢r1688rr@nufacturcd by
C {ME hidicq Wit s &

cnhe P8 hHie6 ik Deiush RAREYcr i B e Bbn WS ER gpucr giameter of the

metalgwleyl waoi6. G om.eindtiagehdanodrtdde fil m surface. The
| am nated film that had been cut was then oriented so

t rf e reformation treatnment side was
Qﬁtd g&ela%arnag, \Ah Ild%t’rd?'@{flé‘ﬁ?'? hg air fromentering, the
rraterl al was rapidly wound so that the ends of the

| &t nfvr@derftiohad wise hivorighind:tQDELN 84S @Lﬁ té Q%lzé l}i[wlﬁgﬁ Willth of

379 the egl on %\\gire the outer dianeter of
b 3 7e0.6 Diving suitipacie ce S\mfamt p&m ﬂEirpaF%HMl to the

trans'vtr@f: dQQLQfolan%%?a?t a\ﬁelél)gﬁttoir h%atwnqn aﬁcltg}ﬁwW% %dThL laminated film

Cenedyne was appl shape
that hagielteen cad wasgbeobti@itebed thhabe shréde E’Jﬁ@nﬁitﬁﬁ&kﬁﬁﬁéﬂt Qidhwas inw ards,

and. tructureég ﬁ_ﬁ_ented in FIG 2, In FIC
nd, whlgRFSvERin BN BETHENE SXatgIFd Wag rans vewunén@e‘:at the ends of the

ammz@&fﬂ@]‘iﬁﬁckhﬁo&@it e ther bAYR sur@ld; %ﬁe ﬂ%gb%t hserﬁv Q\%Oﬁlgct( g&lmctcr of the

| ayer. FIG f()lsacrosssecmn

above ﬁaémb éLrbe v 6. in (serfage te n*ll’mcrlg;aﬂnw TERK 6r gooely RERABR materials
nated film(rel ease

e ends 0 I
manuft Cﬂ%&&& °Hleg¥—*i°d‘aszftpé’§‘°‘§ A fcﬂgé}w&%}aﬂé’aqf“é@ﬁﬁﬁﬂl wemndttaised that
had thd #Bss-REIMb MY sBEHiRGResefted hﬁFl‘G’.@.e”dS of the |am nated

In FIG. 2, the numerical symbol 20 denotes the laminated member, 21 denotes the release
layer. and 23 denotes the base layer. FIG. 2(a) is a cross-section of the laminated member, and
(b) is an enlarged view of the bonded region of the ends of the laminated film (rclease layer). In

FI1G. 2(b), 24 the numerical symbol denotes the joining surface of the two ends of the laminated
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WD 2005/ 085961211 Page 30 film (rel ease | ayer). The

resulting | am nated nmenber had a rel ease | ayer

thi ckness of 8 nm an outer dianmeter of 26.6 mMm a

rel ease |layer region length of 329 nm and a total
eval uations as in

- gt h. 0f,. . 413, 1 nm. The sa
hhﬁ%&%%ﬁ%&%é‘l %\17\/% FEULing dsraatsd maspber id relpdsadeyedthickness of 8 mm, an
outmediberier obR6.6 Bes aRRbOREE NESH .rp&&,f?ﬂr gﬁi%péﬁ%ﬁ%«? g{tﬂ!ﬁength of

4Iﬁgﬁ%%p?ger wound around the Tixin
er ) "orrihe Hyatigns Fhedixpeamdni Inage catidaUut WR$hi§ Qninated member.
bm@@éﬁk@hﬁmﬁ&ggﬁégﬁgk;g.épgﬁdUCt'OQ of rel ease |ayer ‘
l'am nated filnpe One SUTf AESORARIT Boded gupdthe fodnordl (laminated
medberg hatiyefitst datnend ane cful't:_guxﬁ”w%'é a8 ﬁbsgiwef ace treatment
in the sane manner as iIn peri ment to obtain a
ease | . |am nated filmthat had been subjected
to ‘& PSUPFY reformati on treatnment. <Preparation of
base | ayer netal tube> In the same nmanner as in
Ex patrbd®Abn bf rede BT HLr ltaH@:?atéqoﬁln%L/S e as the base layer
was prepared by applying silicone rubber priner and
drying it on the surface in the region in which the
di ireceH s pBBoetad ta Elcastiaclidchyge rbarniwat élrmmlﬁﬂslregﬁ%ﬁrface
> A.stainless_steel pipe that had been

treatb4PTn *h?garﬂéﬁié‘g&rﬁs i Exﬁ"ﬁﬂ%ﬂi‘“ U9 Phigw ancldasalayetminated film that had

mrror finis 0
beendiugjretedrto afsudzermoforabidMiefimdh@met er of 26.6 mm and a

| ength of 440 mm was used, and the above netal tube

for,the base g?y r was situated concentrically on the

i nsl G8aHOR Af kasg {ayichmstd tibezel  pi pe. Meanwhile, two

stainl ess steel convex lids for sinultaneously sealing
t hig thb@hd QLENQT inle | .pi pe and the

met al tube fpfgﬁﬁghgggg é@é?gﬁgﬁggﬁF&géE86§ﬂFBP@%MYﬂWWH
Prepageq By arntlging sdicanetubber fm@ amchdweihg ittdAQ e %g‘ﬁc it Nsion in which
the dBRRYE a§t2$|5r}{less_ steel pipe extending fromthe outer

surface“to the inner surface in |ocations that were
about 10 mmfrom each end in the axial direction.

Si<tmmmayeuﬁbafatm@h@@%ew%man@/% A manufactured by
Shi net su Chem cal was then brushed onto the inner
5 of the two stainless steel convex |ids

Il _surfac
\Q%Stfﬂﬁg“%ftﬁ mikgst§at kaddwen piiper. fGMOI2006/i085 368 wiBASE o uter

diame&d of 32 mm, an inner diameter of 26.6 mm, and a length of 440 mm was used, and the

rel,ease Iagzr

above metal tube for the base layer was situated concentrically on the inside of this stainless steel
pipe. Meanwhile, two stainless steel convex lids for simultaneously sealing the interiors of the
stainless steel pipe and the metal tube for the base layer were prepared. Holes with outer
diameters of 3 mm were then made in the above stainless steel pipe extending from the outer
surface to the inner surface in locations that were about 10 mm from each end in the

axial direction.

Silicone rubber release agent KM722A manufactured by Shinetsu Chemical was then
brushed onto the inner wall surface of the two stainless steel convex lids and the stainless

steel pipe.,
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Next, the above netal tube for the base |ayer was

inserted into the above stainless steel pipe, and,

whi | e di sposing them concentrically, the stainless

steel convex caps were inserted into both ends of the

stai nl ess steel pipe. The stainless steel pipe and the

me V&Kt thggdoy @rﬂttqh@lkwdsethh@ymlaywee mshtecébyo thiexédvandinless steel
I e R R S A
bot 1reﬁﬂ£diffiedsﬂamlé3se kRW Fige.afc Q§1§R‘Hb£t¥cl)}}1pcﬂ?ﬁ tﬁ@@z\é%l tube for the base layer

y was situated so that the axis of th

wcra&?gpm' Hyed értde‘éfl eB,( }51@ smgcs\;é;f;qe[ piat and gt tubquqtuﬁhd base layer that have
wth a

b,
been[AOah EUDRLALUT S AU 1\ é{rrgggmﬁ g by

Duroneter A ness o
Shi net su Chen1ca|) was i njected between the stainless

st €kt alpivpesscinbhewansitdatsiuoftaaehends dhde stdtrédss wakl pipe was vertical.
ce of the nmetal .tube for the base |ayer in the

Thers /8 OB Bt gt e e Bev Gt HELHDA PP TERe ‘Shiresne! 22
(KE B bPbasAnfactGhed %F/'E#R%Qtéﬂls('llﬂgmalﬁwasgmﬁ% & bt%»ée% t%(oSta!rl[(.S'tS steel pipe

cross-sectional view of the above asserrb

innertviag! fas’@eqerbm@/themum evadtsesfatche tht aictill ads forstheéhscﬂhﬁﬁ in 312* above
33 denot es

esserfB° A S kBl b K i oo Bk i@ G . Fi 3 s
Lrossls@&ﬁfnapal%&&ff@hehﬁﬁoﬁm Qbschibgy. ap&IHBleY ¢ 1{%?@@@2% e&cntolflﬁ the stainless

assage hole of the assenbly, and enot es

stecl Ptipau} agiofes dsnacialibibe for trw baredaeor33glenpote staiblberstwasonvex
t.he ne

caps, ?QQ hhﬁ;qcsbtﬁc Idv ‘g g‘grétdgéh(( k thse%é%s%l %ﬁ%élh éie?c?tb%&ég?p& passage hole of

ase
the aslserqblllydandsftﬂ denores liquidatlicona subbt. erlimer Rt sifichl @bBdr v%czs applied to

syringe fromthe | ower passage hole
the OLg?r ‘Fﬂé ?%g ag@cﬁmt@stu%wu tage {ab(éf S} g@m@sw Igtthfeﬁffurw) Liquid
il Qéﬁz%bé’ﬂw&sdiﬁ ’ i d tion
S Cont i nued uer%!tQ]lWa a? gzﬁé ??\Q 82?115 ur@ P]rlgg el "W 8?ﬁsage hole 342
of thetplaesalp belles pasedgethectanlditee( pipp Bei(dc&wv@alloti IaﬂoﬁhﬁF 1@) 3), and
ect on. of the silicone rubber, the assenbly

injeet (o Hs oA RGP s UGPSR S e TR o bR passage hole 34b
(uppeSirdb 0 heBR;. SHeel pipe was vertical, and crosslinking of

the silicone rubber (elastic Iayer formation) as well

as adhesion with the base | ayer were allowed to occur
af\ﬁ?O@lﬁfC@ﬁn af ﬁ)érsﬂ@@n@fubbm @hemssprmlsiy N@S shehdretbial ahuvdte & Which the

axis ofﬁl@\é%ﬁ{l ?pg?%’ <¥1%8§V ?gsﬁrx n§@ %h%#g\mgpgéqqyﬁéalasnc layer
formatdyn)Es meadi)as a&'hlésﬁﬁﬂ\u@lmtﬂe)basé i&?eﬂﬁér@'&il@%&ﬁwf&ﬁuﬂzﬁ@’0%‘?& a period of

. | ayer h? the elastic layer forned on it
120 mpndpifigefor of pig CQ%WEO%’SWWS*&@@% heimﬁraliss-donstkmdtmpcratuu
o the regions other than the

devzcc%S*l"Pﬁoﬂﬁ ﬁ]ﬁﬁ%&u yi(% cé) th a dianmeter of 26 5 rm

regi on of
was renoved, thereby obtalnlng a roll-shaped

| Farhsmmetdiy bhn:irylufabfwhie dorf thoPasehgycehashi thelcByBE !d@@tdto*?ﬁn%@ on it was
ctlon of the roll-shaped | ani nated

‘{'Sﬁ% A cross-
remov g,mlt}%c FH}Oég @HE ﬁnqi:rl'@cr(zﬁ_s -lpded gitigrneg ublps atfixed to the regions
other the@l the RRARES the metal tube with a diameter of 26,5 mm was removed, thereby

obtaining a roll-shaped laminated body formed from the elastic layer and base layer. A cross-

section of the roll-shaped laminated body is presented in FIG. 4. 40 denotes the rofl-shaped
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WO 2005/ 085961 Al Page 32 | am nated body, 42 denotes
the cross-linked silicone rubber |ayer (elastic

| ayer), and 43 denotes the base |ayer (netal tube for
the base layer). -Release |ayer |amnation> The above

.regiﬁs Igyer | am nated filmwas cut to a size with a
lamiggt dgngiesihg Lg)s';-ép@b@chabpotgg ubbayaycD(plastig layer), and 43 denotes

the b%é’ctltl#é}%mﬁp tlﬂﬂ%?thgfbaécoagé h respect to the plane of
I'mwas nmade int ut surface in the end
parall el to the transverse direction. Silicone rubber
Pr # Relcass laygm lfraiottisred by Shi net su Cheni cal was br ushed
onto the elastic Iayer surface of the above

ro e ami nate,. and . was dried. Next,

oot %")%éa%&" A ring g et dipur \(thwefith 0r329 m and.a
dcptﬂ’@ﬂ’ﬂﬁﬁﬁinh”@drlb t8hE,NRL S 1 TRITP GAlh; £

har dness 22) %gttl \/\gs th gtsarre as trﬁ%Fﬁgg%rﬁ[a@?e%f P‘" rf“Im was
madg igghe @#éwtf%e Iné@te@ndvmsai@bm ihedransvetsealirettast i ¢ | ayer

surface (priner-coated surface). A spatula mas used

| CEeSS e ru )

o P O R S Py bl ogto the
clastigl@ss sipfat ef Bubsegttinttayed hignabowe weligage | ayer

| am nate filmwas rapidly wound on the silicone

Lkél?b\zr cocgt ed surface of the roll-shaped |amnate wth
¢ AR iR R s RGN 15U B S S PP E LD Ainenaisisgred by

Shincifi@thdrii@al €Nt N Baladmsnat e iy %){He%lallng Q? the MM ised for the

preventing air from entering. sequent

clastig faygs vinkinhigd &f the lekastié fayconeface Qb&]ncrampkd edrfdicQ) t A&patula was used
e he el astic of. the rel ease

ror s RSCRG b 366 AL By Bl s apiectlt B limise roffshaped amivae
ovmncgnﬂnﬂmens of 120 mn and 70C using a forced hot air

convecti on/ exhaust system hi gh-tenperature

cQnst ant terrper ature device (STPH20 1, manufactured

b§ E%ﬁéﬁd)t Ys R8OV hiass H@crdammalte fslhvapyeﬁjl@i(ﬂjswoundmmﬁmrsmcone

in.FIG

rubbcp@éﬁ'téa%urf%g@%%tﬁggﬁgt eg:# z|1t§RAt ff}cth?lfrét}e{;gaz?o Tnataaéqntae[aéf;‘él surface

inwardsre that| thfasnﬁslcﬂy}&r !am&&tdi’emm gligrieb ewsild hre Qe n%'emki?d'm entering.
and 53 denotes the ase | ayer.

S“b“?ﬂ‘l“é%y 5%‘855 rt&mg of %ﬁéﬁ@é&w@ﬁf aitplieA do dlegyrfhes afdhdenstic layer
(adhcs%}ﬂof(tﬁé rél@as@fhy@ﬁjlrﬁfcg%‘{ilc%ay% I\%s J(élr eﬁld (91? l?[g qcrgg% 181?%8 120 min and

. the ends of | am nat e ease
70°C i@ a Byrged hos 4ir dem&en/tfﬂﬁwstj sybtemchighHdhaeeatok coRQadtWemperature

t he Il m reIe se | ayer The
dcwce%gq”?ﬁcior%gméﬂplé {;ﬁut %sg S QT tpéags'léo]lﬁz)@:}edtaﬂﬂs@kﬁégg)u having

resu

the cro@$- s&tlﬁhzll%ﬁu@thﬂ:s%b%nhﬁ‘l?@@ thnqi"i@egsﬁpcﬁenggs%e 515’(1% c%nl?er 51
di ameter of 26.6 mm a release |ayer reglon
denoteg fhy rghepsedmcerada @ng[csltl@tnsgh@mfrtlbl&jtIa&t.mi’ﬂastut Iﬁ@vr) and 53 denotes the

base ta?QrQ%@??(%% aAcr!)ss segtzon Of the elastic member, and (b) is an enlarged view of the
bonded region of the ends of the laminated film (release fayer). In FIG. 5(b), 54 denotes the
joined surface of the two ends of the laminated film (release layer). The resulting elastic
member had a release layer thickness of 8 um, an clastic layer thickness of 40 um, an outer

diameter of 26.6 mm, a release layer region tength of 329 mm, and a total length of 411.1 mm.
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The sane evaluations as in Experinment | were carried

out on this elastic nmenber, and the results are

presented in Table 2. Table 2 Nunber of sheets out put

Eval uation | sheet 10.000 sheets 1-0. ogo sheeif

abl.e Favorabl e, but spotting on

Thct?é lté]% :%I’:\'fﬁla gt?(%lﬁ?tjflls gr? Eg%\{ 8{3‘5“51 hEet §arrie @Ub%lb@#s ¢l gﬁéll gginalper, and the results
are pReerfiddinnibicol. |, and output was not possible | mage

gloss 16 15 14 Surface condition of the Nornma

Separation due to cohesive breakdown of the toner

filing element i Progressive wlddsp@read elastic |ayer

near the etastittayer=retease Iaicr separati-on—at—the
bvakedoasti c | ayet-—interface rel ease e ipterfiace i As
indicated in| Tabhet 2, with the sleastie nmenber of 20,000 sheets

Ouplexcp@ich ment 3] puiput SLALBe. r[ﬁlg#ﬁ oglhgﬁn and 1o "ﬂ‘t_cr] 003 sheets. the paper
fixi ng menber surface condition were all” favora o 1@ the fixing rofl, and

the start of|the contjinuous paper feed test (fI Bhutwasnot possivle

g of the eljastic body usgd—n -
lmaﬁhﬁEt) but the mardress hg A”rnhllyfu PaT -

‘uur[acn um(lr (m oﬁf I ¢ dy\%;r w% nd,l Iﬁv‘{logtjl?g}ugiﬁiﬁir?r B []te he ePrepgssivg widespread
toner @\H@%I +heee 1 AYEr an I J— Qlaw_r nwrﬁ gfl 1St d\ L.I' [‘L, cdfé lété uieif? jon at the elastic layer-
| ayer and rel ease | aygfnme . rﬁlcaé&lfwcr interface
“l

ct 10 nﬂﬂ

+ aor i
[ | J| uoL U OoY

undesi rabte results—occurretd—=a

EXRETAdIBRAL & ™Mbidb L8, &% %El?ttw e ?ﬁ%bgewcu%at} [Qutput state, image

roomt enper ature-2curl ng
gloss apdimnicofixiof mentter ahr&&:tlccndhﬁy]ﬂwﬁﬁﬂ ﬁd&%ﬁ!e%‘f‘ tl’f?:fstér‘h@f the continucus

d to SE
pane R SECUTAG 55 Proftage s cohhg L aUrdmeb e inahhalndisdager was [ov.
and 8¢ JuraBilif bt the BEQ@@E&%@P%%@%B%FG& Obt gl g@%ﬁbg‘rz} %@gd release

sanme manner as in
fay Ty Bered. (onsdupenthg edesableatiuds Scﬁﬁreﬂ@xft Tj@@tr 10080 shdets.

and the results are presented in Table 3. bl e

Q Nunber of sheets output | sheet 10.000
s\@é’t Hﬁgp‘boo sheets 30.000 sheets -10.000 sheets

50. 000 sheets
With the exception that the room-temperature-curing silicone rubber used in formation of

the elastic layer and adhesion of the elastic layer and release layer was changed to SE4410
manufactured by Toray Dow Coming (Durometer A hardness 87), a roll-shaped elastic member
was obtained in the same manner as in Experiment 3. The elastic member was subjected to the

same evaluations as in Experiment 1, and the results are presented in Table 3.

Table 3
| Number of sheets output |
i Evaluation - T ; :
| Isheet | 10.000 sheets | 20.000 sheots | 30.000 sheets [ 40.000 sheets | 50.000 sheets
|
Output condition ‘ Favorable Favorable { Favorable f Favorable J Favorabie Favorable i
Image gloss J 10 10 11 f 10 } 1% [ I :
] : =
{ Surface condition of the J Normal Normal Normat } Normal Normal Normal
| toner fixing element i , J

As shown in Table 3, with the elastic member of Experiment 4, favorable output state and

toner fixing element (elastic member) surface condition were favorably maintained from the
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Qut put conditi on Favorabl e Favorabl e Favorabl e
Favorable | Favorable | Favorable r- | IrnaV gloss 10
to 11 10 10 11 Surface condition of the Normal Normnal
Nor mal Normal Normal Normal toner fixing elenment 1 i
As, sho ig Table 3, with the elastic nmenber of
begipging o \f%ﬁﬁ &1 tepatamus neperdaeding it bancatsonler harilmdsngf the clastic

bodyeh&*ﬁﬁﬁ"ihc(éﬂs%%tléy%r %Q@?x‘é %rrrirg]ﬁ#jﬁ %C%dgfg;;%gg‘g%\’\gmiﬁilopéaétlvg to the

favorably mai ntai ned

clas@Ambeginefi Fxgpetimeth i apd dhig intae qaginy W @UBaREBRELY attained.
feeding test, but because the hardness of the elastic
bgg used | n the elastic layer was extrenely high, the

é was inferior relative to the elastic

menber of Experinent 1, and high i mage quality was not
adeplsgtielayciaidrabd R E ﬁﬁ?ﬁ <kt arfhGl
por ous PTI%E@%I I mand rel gg{ggﬁ%‘giﬁer %S# rﬁlirﬁ%ﬁﬁom
|l ami nation> Biaxially drawn porous PTFE film (el astic
| ay X134 dbaen paogs PTﬁé filimdplestielyer pramusfPIRRIA e Gyre-Tex,

manu]f%ﬁ d@rﬁa%?eé%m\’\'?&g el %tté Sggém ol T 8"?10%% %gl?l%smqwm)} was cut to

ness
a SlchGﬂZEiﬁ mrr((GI‘chtli'lm)< 30ament(tépsh)MBAEMhi Ahateas] WRWASLHIGYEr times around the
und t he |% unf erence of a stainless steIF

C”CUFFG??F“% ? [ stginlsi ool golhmishan ogter dipniaterand @4amm end e hergth of 300 mm,
so thQRe N wid8 diledod @E%ﬁ]'thmm d&tHcH& tlth B} €535 g%al tgge and so that

axi al direction of e stainl ess
the certigrtof thaine enthe trandvetseelikttion wis Ibh:fte,d a1ans Mﬁfr&ﬁmatg center in the
d at t he approxi mate center in the

aXlaiglr“&fonq‘}%nlé ??181?3%?“"( %t ainl ess steel tube. The
rel ease layer PTFE filmwas cut to a size of 300 nm
(Vidtrbase 1439 PTFE(FIRPRED cit o b BBe 0B 80P &S )i
Experinent. 1, and, with the colrgﬁa dl%lc ar g{eh)trdglg?%'a (depth) in the
same W%ﬁ?@ 19 J;Kpﬁ@nqnﬁsl,, died, withathe \mj@n@i dxsnhargﬂstredta:‘sturﬁict ay elie inside,

was WlihQYa ¢ tﬁ%t{C I%)E/E ?Jorotuh %’Tﬁigill S’t{c’ 6 S o e E;é ﬁu%;q}'hwhlcg &he elastic

the e ast or ous

layer pdnatis PHEE thrhariﬁd @E&ewdm{cﬁ 8d ﬁ&ﬂﬂféftra‘hgﬁzﬂd chf@cﬁ@?of" t'g e {8 was in the
recti.on of the stainless steel tube,
axial ‘?Fﬁ:‘rflo? ﬁtthééﬁ]t“éli‘ssl stpel ibet andrsevleat ske eintes ¢t the mramﬁv ti“&h:e:hrcctlon of the
I, te.cen
film ‘%J; |Sgh‘%%|§‘r§t22% i ch(telﬂ%tr g?n glzsssa@%rwé on Eﬁ‘g StalW??oﬁt‘ﬁ'é tube.
Wlndl@ﬁ; of He wbh@ds;&:rlPé")FéirﬂthTﬁ& Edrtiea MV&S'G@Iﬁ[rﬁéSQQo@i&tthé Bumference so
ar.ou |rcunfe ence _so  that the w nding

dth
har B PR e ivabe s s i g Solotc bt naous P17
film, 2@t 38 tha€ tHeaVRHi R QAU Sat FRR 2‘1':11:1?! offk]ﬂcrgl a}%PP S8 P%PE S and the

wi ndi ng term nation en ayer
windingipiatiph padafdthe rdease layer PTFE film were in alignment.

The release layer PTFE film and the elastic layer porous PTFE film that had been wound
on the stainless steel tube were subjected to a thermal welding treatment at 375°C for 30 min
using a forced convection/exhaust system high-temperature constant-temperature chamber
(STPH-201. manufactured by Espec). Subsequently, the thermally welded film was removed
from the tube, and the region where the elastic layer porous PTFE film and release layer PTFE

film were laminated was cut at a width of 240 mm to obtain a cylindrical laminated film with a
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winding initiation end of the release |ayer PTFE film
were in alignment. The rel ease |ayer PTFE filmand the
el astic |layer porous PTFE filmthat had been wound on
the stainless steel tube were subjected to a thernal
vvelwgi ng treatment at 375C for 30 min wusing a forced
totalfgierBes 06 AP erhdeisesed gy dnekiogh-Stempaastit dayer porous PTFE film
: =t : h (STPH 201. nmanufactured
th‘“‘%@%@&@f q‘@d@i@%‘ﬁ%ﬁ%‘?@ﬁ%ﬁ%‘ tHBPmal 1y wel ded film was
renmoved fromthe tube, and the regi on where the
el aStaperdtiay ef thpdmeeihy BThEaf iubay and r el ease | ayer PTFE
filmwere |am nated was cut at a width of 240 mMmto

obtaai.n a cylindrical lamnated filmwith a WO

206\5716%@ - dl&f‘.ﬂQ&L@Sﬁzlﬂ%ﬂt‘éﬁ)ﬂi?l}ﬂl@ﬁﬁé‘g@f%’fmlgg affickness of 30 um, and
a totfNeh @RS @Y whbhRKARES 5i1f oM ¢ hfied A%ENHLRRLOY ine

TR T T obnbepReas SaRot hendd for Ry AR By Shinetsu
Chemigal wasyprushedranpathatoubn seffadehd thiasetd aylerandetiatved A

ni ckel netal belt (Dinico) with an outer dianeter o
| engt h of

24 /i 0. . @ LD ss of 30 .and a.total
240@%%“%%%“33%@?% F’E‘%W e ?%b]é‘i““ﬁiioﬁﬁr A
manuf actured by Shinetsu Chem cal was brushed onto
t he5 guifdiqusimbmeenpbranit Sufed sitiche! hibb@NREADS OWREhOer A
i _ddr%/h. <El astic |ayer el astomer |oading and base |ayer
nardiegsyZga iaghactiras by Fringtpigthemicald wes eppléndavitr @ ngbei spgtula to the
surfadd bf (GOBR : L@l cAcpiardness: . 22, .
e B B P T TR Pl R PR e il
that had herr thepaallyl wcltled, tahé thesmbbaoeasallotvbe teindistiifto @y §dres of the porous
i cal

erous, PTFE film of the aforenmentioned cylindrica
PTFE R The oiepr SiictnR 2pbeh 2 éVéI?thQ%P’#ﬁlalrybbﬁé seRsel2. and
t he rubber was allowed to infuse into the pores of the

porteusoreiEitorict Ibie A BAGERH Wis|ihGRRE oh WRREL IS,
w ped off with a rubber spatula. The afoorerrenu oned
aforegguiioned grlindrsehlanedted fil piodeesd lytinBmirghtbe sitisirdaubler into the
. j s¥ld:ndrical .l am nated film )
LT R TR R
materpdy wereddminaedehasixed. bavsequdal O REnbid M la?ﬁ‘iqf\sed film and metal
s

ile preventing air fromentering, the materia
belt a%@?rgsqhgkinﬁég & sikigpngiryleher wsgqyy;érqqufmt lby plgcaignthisgaminated material
derRBAAIRGA diMvo-Eaph b ! Jgetal belt and .
e P ossli nkih}r?gt%Hj t}%%ﬁgrli F.glléghg&?h %trmrv%)%w@gp{g’?dé%mb’fﬂmat high-
tempetapuigicanitany tehpaatuandaiat (Sd PREREY, infilnufasieel bycrgdif HRASy producing

f 7 and 12 In.using a forced hot air
a belt'g%ar?\‘?g&g{aftb‘iwwgg'ﬁgr Vi go*‘ﬁ%’f“?fﬁ?ﬂ‘@“ﬁéffﬁ@ﬂ@tm pgnedis FHmL6.
tenperature deice (STPH 201, manufactured by Espec),
therieby. BE AdueHOD svALBRT dS0RRAE ARS UG en8Y % lease

t he cross-sectional structure presente
layer, ¢ dgnogss thhelagiigrteydrcaid Sydvnoles 6 tdenbyes THRecal @il digstic member
had a rgﬁg;%%y"er%c ecrs1§) E)F § ;utnr,] gn cr,'l%!st?c a}ger thickness of 40 um, a total thickness of

78 um, an inner diameter of 24 mm, and a total length (width) of 240 mm. The elastic member

was subjected to the following evaluations. and the results are presented in Table 4.

[Practical evaluations]
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| ayer, 62 denotes the elastic |ayer, and 63 denotes
the base layer. The resulting elastic nenber had a
rel ease |layer thickness of 8 m an elastic |ayer

thi ckness of 40 m a total thickness of 78 m an
and a total length (w dth) of

inner dianeter of 24 nmm : .
24 oﬁﬁr‘m‘q’o’r‘h é}déﬁr”a§1f]‘%°wéﬁb§ib3“%§i fgu@r:éh<@1@bql@nﬂheﬁxing component of a

Carfonl L EM2AD) RVEEIGH hQAS inaRd hESUhE 8T e presented
in Table 4. [Pr actii czjllmg\earhgﬁllgtgiﬁdL%/%Cg’()%’glﬁdé%ég(ﬁ ¥a§ carried out

by by ganggictivd aabwlepeingttildn merbbro masutsuhdibh MEGhdLTloss using
nponent of a Canon

e .fh¥i.0 It.in the fixi _
cortrlBehlIFROMPR S Gobp Gatsr AP REQ FommciracHteK ey size A4) and
printisgds staech) exiah URich@ImMRS of @ kLG QHE 2d W& S8 TBie (printing surface

nmethod as in Experiment | in reggrg ﬁegg%fﬁébpﬁt()%smc (printing surface).
conditi.on and inmage gl oss using

cormm@Feiali & - avai I abl e col or copy paper (KB-F259,

manuf act ured by Kokuyo; size A4) and printing (5

shegt&ductisd o pROQCHL 0B L col or over the entire

surfacecaf 8ne siatjeas)‘l(-gg%%nﬁ}a?&%gﬁhsnurface). Experinent 6
<Production of release |layer lamnated filn> In the

safiethygame maascr a3 ibbyeediment2, a releask @b R h Y@K Im was produced in
whi ch one surface vvag

i Lnated filmwas produced [n
i HRBEG 1 ThRRED UG retoraw et ongna deharge and a
fluowessimnai s charga: ardra fluororesin surface treatment
agent. <Preparation of base |ayer netal belt> Priner
PRX-3 for. poorly adhesive materials manufactured by
Cerre@hHatiNmer kasp laveameidl beita brush and dried on the
outer surface of a cylindrical nickel netal belt in
t ey S&NER RENAS wW.Experiment 5. <Rel ease |ayer .
~and base I'ayeri) F%’ﬁf%%}itgls%%r(w ihrgi?saf%_ acr“é‘i“@_%é:e"lméfgé‘ﬁe was applicd
with p grshanédried bathwasitautirfhe & asiyziadméa BicReMh8hNb @ in 2405 ame manner

. and depth of 75 mm During cutting, the cut
as inglgp‘figg‘e@sat the ends parallel with the transverse
direction were cut at an angle of 60 with respect to
t heR ddakénager {rRicRse HYer I%hhtindtiﬁpi» nated filmwas rapidly
wound on the outer Surface of the above netal belt
ce to which PRX adhesive for poorly adhesive

(syrf )
rrgl#]&a aYssrekarUpset amingtadylil Cewedym & neise aphlaveid)h of 240 mm and a
ith the surface

et P PnE e 08 B b R06h as g h il i Gthe Rapsverse
e A DG
] adhesive for
poorly adhesive materials manufactured by Cemedyne was applied) without allowing air to enter
and with the surface reformation treated surface facing inwards, so that the cndé of the laminated
film aligned. A belt-shaped laminated member having the cross-sectional structure shown in

FIG. 7 was thus obtained.

[n FIG. 7, the numerical symbol 70 denotes the laminated member, 71 denotes the release
layer, and 73 denotes the base layer. The resulting laminated member had a relcase layer

thickness of 8 um, a total thickness of 38 um, an inner diameter of 24 mm, and a total lenoth
b =
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In FIG 7, the nunmerical synbol 70 denotes the

| am nat ed nenber, 71 denotes the release |ayer, and

73 denotes the base layer. The resulting | am nated

nenber had a rel ease layer thickness of 8 m a tota
ness of 38 m an inner dianeter of 24 mm and a

(W“{ E} a2 “lUéH@‘t W hadrmopsrossober wis sphigetc@ 7o (wisaihh kvalfiat2A® as in
npmnmme shamdatad d;f!égi%@mvm ls%!p; cted to the sane
ind the results are

eval uat'ions as In
presented in "fable 4. Table 4 Nunber of sheets

produced Evaluation fl | 2 3 4ThhieBxperinment 5 J

tut-ptt—Favor-able—averable--Favorable Favorabl e

Favorabl e condiition ~ |inage gl 0ggb@ollsheils @odieed 7

Exper i meAt*'8“out| put Favorable;FavorabIegFavorabIq ;
Fxne ra avor abl g, nd II -on Lllut 4—5—4 -

mﬁﬁM?s ghgggqfron1T§br§94 with 'the g”fﬁ menBEPTT Favorable

Experi nﬁl,tcngshd g &llc d a..cd \,g..fi gur-ati-bhr—the

outputl-condition of the ijmages was favofable, and the 7
“P”i”ﬁﬁ@e g(P“@S‘s was | slapepicor rébatilve |t orutdigic] am mabaok Favorable

menber| 81"Bperinent 6 _that did not have an jelastic

wenberlmmlmmaddqtion4 hi gh- quality |nage ouﬂput @as N

achi eved, and b nding between the Tetease IayCI and

thase @&drlfﬁ)n]] aysie 4V\’€V$thftﬁé/85§}%| em %%ft'iqg&kxggnstsi Of o r}ﬁc desired

elastic layer could al so be reduce avorap
configyabipn the plipascandstinned, theineyenhen fz&brs&:ﬂe@ﬁhd meb@ldgt Wobdwas

ess was

S”"°’Z§F3Lﬁ@l3¥ﬂ_{h‘?\i\\(l“#ﬁ‘éggPi“i%?‘y OQE?SF?*‘E%W éﬁ!@téiﬂd f“PfeL'aé? A tlagtic member.
In dddﬂmhehlgh)-f hhg iRaes eitbul WYORhIQA],]

er. 'Igtlwleh[ZIIasfgl C E%nber ofc théﬁg?’éﬁs‘fg@eﬁ%@ t?gre]ease fayer and
the o B o s Fa vl T et tho 1Iagcr cpahielsmebnetuced, and

i 2 fixing n r Xin s or
oo PSRy &5 Sy RS M FEREBe il e o s
was gordeedt i nvention has superior surface rel ease
properties, while also being able to ensure

sufficient el asti mrr%ﬁ}% 0 the resence of the

el astic |ayer. AL ARR 5kﬁgé(?]“fi n place of
traditional elastlc nenbers f or sltuatlons wher e

r dlhe psignapy ORBIChii @S AR &S Inbdr bf the present invention is a toner fixing

member. The elastic member of the present invention can be used without modification in the
same manner as conventional toner fixing members (fixing rolls or fixing belts). In addition, the
elastic member of the present invention has superior surface release properties, while also being
able to ensure sufficient elasticity due to the presence of the clastic layer. Consequently, when
used in place of traditional elastic members for situations where release properties are desired, it
is possible to more effectively manifest release propertics and elasticity. For example, the
member is suitable for use in belts for conveyor belts used in production lines for transporting
products or intermediate products having varying levels of viscosity (e.g., rice cake, hamburger
patties and other food materials, building products and other industrial materials, precision

instrument-related matertals and parts, and the like).
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IS possible to nore effectively manifest rel ease
properties and elasticity. For exanple, the nenber is
suitable for use in belts for conveyor belts used in
production lines for transporting products or

i nternmedi ate products having varying | evels of
viscosity (e.g., rice cake, | yrger patties and

ot her food materi al s, bui | dhg ¥roduct s and ot her
industrial materials, precision instrunent-related

natlerinallsstiameknpiadt havingReedpBnd] irKE; : - Lie .
) IE’S e 3& AV 1. An _efpasti c&r%%se Eérégﬁtg‘ggggl%é‘%%mmse layer, an
clasgg g‘f-i&B gPaslpgds wigelgper mpwserodrpricsizatinahatel ease

| ayer, an elastic |layer, and a base |layer; said

el qsd jofeqb®e &”s%q%Bﬁﬁéﬁéh din that: the release

layer is a fluororesin film the elastic layer is

obt ai ned by | oading an elastic body into the pores of

a Pordusic lbjcnsr ditgsihby loadingandldshebss) Basme ba%sor h Sorous
ﬂum%ﬁ%thﬁﬁ@ﬁﬁ”DSt | ayer and is in contact with the

el astic layer. 2. The elastic nenber according to

claim1l1l, wherein the fluororesin filmthat constitutes

t htherreleesadgydray @ samsbehhe: - i fihm.that

constitutegythe el astic Ia%géqgﬁégﬁgﬁgggpﬁgﬁﬂeﬁ&pﬂﬁkwtn

megdtng; 3. The elastic nmenber according to claiml,

wher Bt I45HE mympy apcwsding f4 ¢laim havhaoinghd Hudressinttte that constitutes
the réi€ls@ | . flLuoroethylene film 4.

TR anar Y A poRu® O R LR s el Ty ives bonded by
thermyd meiding.af | uor oet hyl ene filmis a porous

pol yt etraf | uor oet hyl ene conpressed body. 5. The

el IC mber ,accordj,ng to claiml1, wherein the

poleﬁlg Ll’#ﬁ%ﬂ?@ﬁ %Cp{cilrlxﬁgtlowizﬂm bovistain thedbiordresiaffidmehat constitutes
the re@dags talyGr ikamqytié@dfﬁmwm&cgg}ryt etraf | uoroet hyl ene

film 6. The elastic nménber according to claim1,

mgeigin the el astic body that constitutes the elastic
| 4y ére Flasty mpmpergiseordingerclaim 3, Fheread @8 poBtdRMAeIoethylene film is a
ei.n the thickness of the

orou@ SRk g talm 1. wher
P rglggég |g§§§8%%tﬁb&?gm§giﬁﬂ%: 8. The el astic menber
according to claiml, wherein the thickness of the

ePabhd dadtmypembes acdiding td 68 M whereilhge 1884 NG TRARSE 1 that
constifG&aLdin ,tg claim1, wherein the base |layer Is
nstiftlf ff_ﬁpé% él&(%(gfc agtic layer 1s a porous polytetrafluoroethylene film.
6. The elastic member according to claim 1, wherein the elastic body that constitutes the

clastic layer is a silicone rubber,

7. The efastic member according to claim 1, wherein the thickness of the release layer is |

to 3¢ pumn.

8. The clastic member according to claim 1, wherein the thickness of the elastic layer is

10 to 1000 pum.

9. The elastic member according to claim 1, wherein the base layer is composed of a

metal or heat-resistant resin.
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nmetal or heat-resistant resin. WO 2005/085961 Al Page

39 1 0. The elastic layer accordingt o e laiml,

wherei n the above base | ayer is belt-shaped or

roII-shaped 11 A toner fixing element, characterized
EBayﬁng q X menber accordlng claim1.

2 UATh L4 ‘éP’e‘vFE‘é” BRA Seted i Yheemyt %al?ﬁivﬁd?dﬁwéymoméptshdpud or

roll-Eliapkdg elenent according to claim1l. 13. A nethod

for producing the elastic menber according to claiml,

said method for producing the elastic nenber

chaf a {&KT Hgtngichemevatchatieichizabbp heshgtheidiastit hainber according to

cbuﬁ gnstitutes the release |ayer and the porous
luororesin filmthat constitutes the elastic |ayer

are thermally welded, liquid silicone rubber is

s ub3 ey tienigldev iceadﬁﬁhctdﬁizﬁd bheadng e t@ﬁertfh@né)@[t%‘ﬁ according to
clail h ororesin filmfromthe porous fluororesin film
1§ and the silicone rubber is then crossllnked. {6U

200.1085961 Al urge 40
13. A method for producing the elastic member according to claim 1, said method for

producing the elastic member characterized in that the fluororesin film that constitutes the
release layer and the porous fluororesin film that constitutes the elastic layer are thermally
welded, tiquid silicone rubber is subsequently loaded into the pores of the porous fluororesin

film from the porous fluororesin film side, and the silicone rubber is then crosslinked.
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