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WD 2005/ 063864 PCT/ KR2004/ 001809 [ SPECI FI CATIONS ] [
NAME OF | NVENTI ON ] CROSSLI NKED FOAM VH CH HAS

TY STRUCTURE, AND PROCESS OF FORM
?ﬂggﬁf@%{k TECHNI CAL FI ELD OF THE | NVENTI ON ]I\J’%'Fﬂ‘ém"“"“‘”m

present |nvent| on relates to a cross-linked foamand a
manuf acturing nmethod thereof. Mre specifically, it
relates to the cross-1linked foam having various inner
cavity structure forned by an internally-forned
surface and the nethod of fogming the inner cavity 10
structure sinmultaneously with a body of the
cross-1linked foam [ .CONVENTI ONAL ART OF THE | NVENTI ON
{ SRECIFABIONS]a flow chart. illustrating process steps
of manufacturing cross-linked foans according to a
[ NABMBOBINFENTION ] n step S 10, source materials
i ncluding main material such as diverse resins and

ot haTROSSIINK RIS SFOAR/ fv'vm@: R-B&SEF &fgvﬁ’gbﬁp AND

a designed m xture st andar epen I ng on

PRQCQggdpmlqgmg eefyERphpbri cated. Then the vve| ghed
resins and additives are mxed with a cross-1liKking

agent and a foami ng agent in a hernetical mxer or
kneader in a mlling process. Therefore, a m xed
chem cal conpound is prepared. 20 In step S20, the

[T@@ﬁﬁﬁ%’?gﬁﬁf@ﬁﬂﬁﬁ@%ﬁ. NI Prhe calender roll

W a;‘g‘ﬁ% g%&g gl?(eﬁfti'em Cgﬁﬁg%gs?g@@r& f%arfnoatnrcrll a? ];na?lllgf%stturiggr method
thereof. More specifically, it relates to the cross-linked foam heving various inner cavity
structure formed by an internally-formed surface and the method of forming the inner cavity

structure simultaneously with a body of the cross-linked foam.,

[ CONVENTIONAL ART OF THE INVENTION ]
FIG. 82 is a flow chart illustrating process steps of manufacturing cross-linked
foams according to a related art,

In step 510, source materials including main material such as diverse resins and other
additives are first weighed in accordance with a designed mixture standard depending en what
kind of cross-linked foam is fabricated. Then the weighed resins and additives are mixed with
a cross-liking agent and a foaming agent in a hermetical mixer or kneader in a milling process.
Therefore, a mixed chemical compound is prepared.

In step 520, the prepared chemical compound is provided into a calender roll or an

extruding machine. The calender roll transforms the chemical compound in a form of sheet or
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film e.g., a two dinensional shape, and the extruding
machi ne transforns the chem cal conpound in a form of
BebbesucRed. . a three dinensional shape. Step
shows various process steps of formng a desire
cross-linked foam The process of formng the
cross-linked foammy be classified into a pressure
cross-linked 5 foam ng nethod (pressure cross-|inked
foam nol ding) and a normal pressure cross-1linked
foam ng net hod dependi ng 'on machi nery and equi pnent
for the processes considering shapes and properties
of the desired cross-linked foam The pressure
cross-linked foam ng nethod mainly uses a netallic
filmp legy(,S9 tw® dirmdesionslhehagbe snd ¢db ettmding |rhavkied tfapsfoymsathel chemical
applies heat and pressure to the chem cal conpounds
coafpbatd in i Goranofipelietf e.@f a thive diresipmh bhapenpound i nto the
inner parts of the netallic nold(s). Therefore, the
cr 0s Stehi VIR atiooerionapiongs steehi ffomtinga desire atobselinked foam. The
formed in accordance with an inner part shape of the
pioesabf feminy desdrodsylinked famnmey ibk i obassified imm aofressiwe cross-linked
foam ng agent. Such pressure cross-linked foam ng
foaminig Qflsthay (fresshrt dess-lifiler feaanpliding)sand cnpormslsprossugsr aess-linked
cross-linked foam nolding nethod that uses a press
foaminiginmehodateperdirigrjnetchinery pnesmipmeosior the pkeessésomnsidetiBg shapes
nol di ng nmet hod that uses an injection machine, as
aslhyooperiien of the detired ciS8linded fehi@ 82, When using the
conpressi on-press cross-Ilinked foam nol di ng net hod,
t he Sharpeasuregtoss-lislied femmdng inethbd patnly nies atumgalipwal(s) to make
nol d, and then the nold including the source materi al
theslesirel omedlinkAi doam) sind gpplibehdangndgirésaure prths shemical compounds after
cross-linked foam nol di ng net hod, the source
aiviperdf éeschem alpompbwtddnth e imier partghotf thempegadlié wold(sh| Therefore, the
However, both in the conpression-press and 20
cioy-biked Gmphassy cdiosatitionkettefmaa forned ¢ argondetch o, an inner part
once the source material is provided into the nold,
skegiel bpiie Riesa kU blda} bps desmpesttivnretiapyfitye foemingapeht. Such pressure
pressure to the closed nold to foamthe source
cfoed-Bitlied [ fodnihg neettedassr intlndsadfol @ammPN) 2 O0ipr&6id8prkss cross-linked
PCT/ KR2004/ 001809 3

foam molding method that uses a press machine, and a injection-press cross-linked foam

004/001809

molding method that uses an injection machine, as shown in the step §30 of FIG. 82,

When using the compression-press cross-linked foam molding method, the source
materials are first put into the opened mold, and then the mold including the source material is
closed. When using the injection-press cross-linked foam molding method, the source
materials are put into the airtight injection mold. However, both in the compression-press and
injection-press cross-linked foam molding methods, once the source material is provided into
the mold, equipments such as press machine apply heat and pressure to the closed mold o

foam the source material into a cross-linked foam
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In step S40, the applied pressure is rel eased, and

then the closed nold is open to de- nold the

cwo2sosioesBsed foam The de-nolded material is tg§kr2004/001509

cured for a time and cooled down to a desired

tenperature. In step S50, the cured and cool ed

cross-linked foamis then cut and trinmed to be a

final product. 5 Although not shown in FIG 82, the

pressure cross-linked foam ng nmethod may al so include

a conpression-rotary press cgoss-linked foam nol di ng

nmet hod where heating rolls and netallic

press/ conveyer belts are used to apply heat and

pr edB§te@ S48, thaepplindrpsessiestie rdlessd, afibthen e dosed sadldl ikaw@n to de-

foam by way of inserting the source materials between
moldhihe leeeesqlinged Glahs  Thedetrhwldetematetialcis thes sure@ fviey @ine and cooled

belts. Alternatively, the conpression-rotary press

dover twss ddsired tamkethtfiea i AP 309 tHIRRLAAGnARY oled SRIst-1i & foam is then .

source materials continuously with other textile ,

cut and einraédbtotk arfiabgiodudrat eri al s between the heating
rolls and the netallic press/conveyer belts, whereas

tn . ol e '
B e e
incl%ﬁ@%%‘ohip‘?éﬁggg{rg%? PRYs I%gsglilﬁ%gtf?ﬂg?uflg@ggp%{%c{ Vhete heating rolls

surface an sec n.

= |1 ] net h appl ies heat and pre re .
endGhARHE b dE61 0BT oIS AR T BRRY bR o, Bresfi bt epice materal
The .conpr essi on-gﬁt ess cross-1linke

. d. rolls. . d
for PR BREN Ehn By o) ot SRR thr oLy, meigale Beesembe heating roll

andsgall [ dustr* al foams, for exanple, EVA, PE, rubbery

| GF JRCIBIIC JHASSICORYRI R Belitan diitsmatyrle, e osmession-reisnr pesss cross-

. %g%ds and accessories, and the |ike. The

linked ifoam mofiling method maassinserh hecofitsa matmlatii cogtimenustydwith other textile
general ly produces the 20 various industrial foans

3!

- mafpdalp pgrubbetl wagerils e, the beatiay aoiislaed tiMAclaRBgess/aoveyer belts,

conponents, sports protectors and goods, bags,

whereaseths dbameing asftlthi utde katehlels CRMREE 98 | 0 Poin lvieYe BleCHiSssure is
cross-1linked foam nol di ng nmet hod produces vari ous

" discherted.t Tha! tHeeéds MRS fdaa] Jnlraé} Wpe dahtiﬁ@g %%de Pl??(ﬁ'h’.l §¥3€e and cross

foans, for exanple, EVA, PE or other
sectf@nt i nuous rolls. WD 2005/ 063864

The pressure cross-linked foaming method applies heat and pressure directly to the
source materials using the metallic moulds and rolis. The compression-press cross-linked
foam molding method produces the various large or small industrial foams, for example, EVA,
PE, rubbery large or small sponge panels, shoe components, sports goods and accessories, and
the like. The injection-press cross-linked foam molding method generally produces the
various industrial foams having individual shape, for example, EVA-based shoe components,
sports protectors and goods, bags, accessories and the like, The compression-rotary press

cross-linked foam molding method produces various industrial continuous roll type or large

- panel type foams, for example, EVA, PE or other rubbery continuous rolls.
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4 PCT/ KR2004/ 001809 Meanwhil e, the normal pressure
cross-linked foam ng nethod is widely used for

fv% 0986336L " 0Ss- 1 i nked foam having continuous
uni ?aorm cross section. Unlike the pressure P%rfﬂ(moommsog

cross-linked form ng nethod, the normal pressure

cross-linked foam ng nethod produces the cross-Iinked

foams without a direct heat and pressure infliction on

the source 5 materials. The normal pressure

cross-linked foam ng nethodgis classified into a

chemcally cross-linked foam ng nethod and an

el ectron irradiation cross-|inked foam ng nethod. The

chewegaitil, Heosamlal pleastirt @eoxs-tigkevefoamihgaoethodnid widslgsused for

a chem cal cross- |inking agent, a foam ng agent, and
formftty EVAoRATREL 11650h MalviHO contipabusehdty beifem esiss sedtivh. | Enlike the

mal n source material. Thereafter, the mxture is

' LAk dat i t : ' te@dskMnkdd fosini thod

pressgﬁ%vmc}bql? gnféetaegmgu%gh{aegg)dgggegérﬁg%w ?3‘12}6l Thsen, ct hr ougnhlg mOR
t he { f . i i . ar

prodiicee e’cﬁ? gxg)sléﬁ{ﬂ%e%afog%gr%ﬁ%& b ¢ gétg%r@r éu}%i pggﬁ{u%g jﬁliﬂl}](glotﬁ hoglt the source

matégﬂa.g;l. t e?pqsrﬁéleyv:%%{,lpesgggsa@xﬁge? iﬁa{@a@@%ﬂﬁ&éﬁ #ai grﬁiecg Frﬁg' a chemically

conposjition is applied to the. f.oam ng.mat.erials.
croshfipGR TPHAE e SRR e AT IaR Brer g geuBigimestisk
the extruding dies to g{;?g&/,i de a]fcon I nuqus . and hemical
“uni The pherisaldy sesslighed ipfh ST dds ARdnRHKCE p chemical Cross-
material is foamed by (in_step S30). The electron .
linkingrageitat ifeamisg agent] pirrk al BVonhisag Terit iRy @ Aopicfiydene resin that is a
el ectron rays to a foamng material that is formed by

maie xourcelinatgrial. KHeyeattoy teenmixdure potymdehiptenpelia fyne fopming material
Wi th other additives and agents, thereby cross-Iinking

as shéven Rty $ 10l amd 8ad ofi 85G. 82y Ther, thiwagh thg stepdBEraif FIG YR, thy foaming
t he foam ng-agent's deconposi ng tenperature to nmake

matbis aRAEertelhingo 20hdPpecbf @i bxtruditigambeliine tlos dndliddsesirews, heat

foam ng nethod differs fromthe chemcally

appﬁﬁ@ %ﬁt]i Likgi bl e BE hed tréld@eB¥ed Biatheldiierial w0 position is
the el ectron rays to achieve 'the cross-1inking and

app{i%g{z) 1th£1 ?%&lﬁ}l% E%.E??l%%? S AdrHR0nE QA ShafRAE Flafrial Pask@ARtough the

CT 0S oam ng material .

extruding dies to provide a continuous and uniform cross section, and then the foaming

_ | material is foamed by (in step S30).

The electron irradiation cross-linked foaming method applies electron rays fo a
foaming material that is formed by extruding a polyethylene or polypropylene resin mixed
with other additives and agents, thereby cross-finking the materials and heating the foaming
material up to the foaming-agent’s decomposing temperature to make the foams. This
electron irradiation cross-linked foaming method differs from the chemically cross-linked
foaming method in a way that this uses the electron rays to achieve the cross-linking and then

heats the cross-linked foaming material to foam the cross-linked foaming material.
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WO 2005/ 063864 5 PCT/ KR2004/ 001809 Meanwhile, in step
S40, the cross-linked foamis cured for a tinme and

tWeRoSaRked down to a certain tenperature. Ip hﬁ§004001809
550, the cross-linked foamis then cut, trimmcﬁan /

designed to be a final product. Al though not shown,

the normal pressure cross-|inked foam ng net hod

includes a 5 cal ender cross-linked foam ng nethod in
which a m xture of a polyvinyl chloride based or

pol yol efin based resin wi thsa chem cal foam ng agent,

a cross-linking agent (plasticizer in case of

pol yvinyl chloride), a stabilizer and a surfactant is

us edeanbitlec il ges 840,che smss-linked Foarh dnoimad forea Hing and then cooled
transforns the m xture into a continuous and uni form

dowh SRI A IMBngFchalrel Thnep $30etiexidsydinkel foaahisriben eutetrimmed and
storage m |l and the cal ender roll, and then the

desi% &% 0 HR4I§Edddlet.i S 10 heated in the heating chanber
. a conveyor to be foaned under a normal pressure

congid 4 Qf L GRS P bdaling reB@al igetud
Gonhrb iy TSV EROL Sl e GEARB et pyon s
Ll-sh f [ ' i i
st S TORREARSATBo0) IR, PRI PP RIAE s o
f finally t ai,ned rou h C s
polsgFE Derarheet B ArHG A LN PG P F g sgont (platitzerin
cross-|ink foam nqg. et hod ma e. attach t 0,0 e
case10§ TSR 1GIHO A GHAT P FOMPTTD f V0 <oHfes L osslinked
different fromthe foamng material, textiles, vvoodst il usi
foaraing method|trangforag ke mikQres RN a%%“@%ﬂfm@%‘}lmg material USINg
property and purpose of the foanms and then q1b1e . ‘1
the extruflingmeathin@uibie storage-rhibirantl iy orispAesdoleRpdisEencips foanyipgpgpaterial is
into a heat/cold nold conpression re- nolding, a cold
heated ircithe hegtings:shmber of-anhwéyoy o e faned weded angonglmressure condition.

re-nmol ding, and a blow 20 re-nolding. The heat/cold
Therdaier, BRMPAAER BMefifl-iTrodaléd@owreirtionirddofor esindhte form the foams, and

cross-linked foamto be inserted into the nold, and
thest PRM-dhiSedCloRn Ss bhtaisesivd aaybi Winkdhg theolodme o tledkakioumroll.

In step S60 of FIG. 82, the foams finally obtained through the pressure cross-linked
foaming method or normal pressure cross-linked fbaming method may be attached to one of
other molded material formed from the same as or different from the foaming material,
textiles, woods and metallic materials depending on an end use, property and purpose of the
foams and then be re-formed,

Such a re-forming method may be classified into a heat/cold mold compression re-
molding, a cold mold compression re-molding, a cold mold vacuum re-molding, and a blow
re-molding. The heat/cold mold compression re-molding method forces the cross-linked
foam to be inserted into the mold, and then the cross-linked foam in the mold cooled c_lown

after being heated and pressed. The cold mold compression re-molding method pre-heats the

cross-linked foam and then inserts it into the mold, and thereafter, the cross-linked foam is
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after being heated and pressed. The cold nold
conpressi on re-nol ding nethod pre-heats the
i d foamand then inserts it into th
g‘zgi‘z@ﬁ}e‘z]?{gg‘fter, the cross-linked foamis WO %d%&ommmsw
2005/ 063864 6 PCT/ KR2004/ 001809 pressed and cool ed
down to formthe finalized foam The cold nold vacuum
re-nol ding nethod applies heat to the cross-1inked
foam at a pre-determ ned tenperature and then sucks
the heated foaminto the nolg using a vacuum pressure,
and thereafter, the foamis cooled down and de-nol ded
to formthe finalized foam Furthernore, the blow
preskezt #0d cbolegl d@thas fomapRl fimdizdiefiamt 0Thdeoldrmsk- vacmke de-molding
foamto be softened and then inserts the high-pressure

metBRBaplies Kdabtd thel ershslink& fohf £ LSS ddimkest apslangeialt then sucks
that the cross-linked foamis re-nolded in the nold

the ﬁﬁh@edbﬁaﬁﬁrﬁﬁﬁ) {hREm blanRtdeZe thchi@RPradshi@! aPitREtasier, TR fa6h is cooled
The f d'b

cross-1linked foans forne y the related art

do@gﬁ%ﬁ%hﬁal&@ i R tﬂgﬁpélgzg& ifc%ﬁné FRAHSeN% &1 $e-molding method

oW ng cnaracteris conpr essi on- press

appﬁ?r‘sg%ét; tlp:t {glg)ss;-g%dnfégrﬁg? hglao ! Rg%%:?cgg&eﬁgnstsegg .Fl{c%ghqgl%'ﬂfegsure gas or
e e e 550 8504 R 5k e e mot

mat eri al, thereby manufacturing the foam having a
and beeaens theofigalized foagy efise bepe demoidedr more,  since the

i njection-press cross-|inked foam nol di ng net hod heats , .

t he Thewress-linked rfoams jfarmadeby dha rleted ag cropwlinkedqfoam, fjrication

then nelts the material so as to be inserted into the
methrodsd haveh thes Geltayéng Schavectsristiss. ¢ The hepwpressionpress opngss-linked foam

property in all parts and the produced cross-|inked
moldbhametiey ofaths résawme drbw-linked dvamipgyositioad inserts the source. material

characteristics. Meanwhile, since the normal pressure

shaédOSi& 4 sHekegpt eadipadiclelypothtd M @kdls, dndehers oppliee heat to that source
materials having a particle type into the extruding

maffRRNHRELY b fuRR A PRALS fdBemaviny DenifctRf SRR prop&ty. Furthermore,

croSs-lihked foam materi al can have the "uni form cross

sinShE iilﬂ@ct%ﬂ%résg%ré’s@il{n%d.%am molding method heats the source material in the
cylinder of the feeder and then melts the material so as to be inserted into the mold, the source
material can have the uniform property in all parts and the produced cross-linked foams may
also have the uniform physical characteristics.

Meanwhile, since the normal pressure cross-linked foaming method inserts the
source materials having a particle type into the exiruding machine and then heats them to be
softened, the cross-linked foam material can have the uniform cross section and the uniform

physical property in all parts, and also the finalized foam may have the uniform property in all

portions. Although the source material is formed of the several substances in the related art

cross-linked foam fabrication, the finalized foam also has the determined property having the

uniform density because the source material is transformed into a single unified material
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20 physical property in all parts, and also the
finalized foam may have the uniform property in al
BRORbRAGssL t hough the source material is fornrd of,0. 001800
t he several substances in the related art
cross-linked foamfabrication, the finalized foam al so
has the determ ned property having the uniform
density because the source material is transforned
into a single unified material WO 2005/ 063864 7
PCT/ KR20041001809 before the foam process. Moreover,
in the related art methods descri bed above, the
foam ng process does not nake the foam having
befohi thé Edanproess Moreover dinftheretndd pt mpthots éssciibedeaborg, the foaming
each portion because the sanme source material is used
prockdd doBendt e RiiedRRBShaviiRediffelent dalsigr ér diffasst prbperkiexin every each
foam ng nethod is hard to manufacture an inner cavity

portioh THERAY e RAME RBurd@a0tR BNABEH Be Fon DRICBR! IMRSclated art cross-
Inside the foamat the sane tine when the foamis

; i s G i shapes

ik b A Bord e s P R L R n P shep
i.nside the, finpaliz fo f.or,

and (SR 1Fics gl R BO 0 P, LR ML e (HAER, ade, Therofore, the

hysi cal .. properties an unct.ions,.,the rel B

rele % e ReE R bne, oo ooy FeRfit ol elsf il sice the
10, fgri nds and attaches the foans in an additional

finafizgdf0%mt | on steps to produce the foam having the

di verse densities and desired inner structurei. tcal
Howdhetefore yerenaenufacirng e sesslinked fagm hayingdhe gamplex physica
fabrication difficulty, the | ow throughput and the

propbetipsadéa finotionst theaslatyd axtragpayatalyinakes theeegssinked fagms and then cuts,
desired cross-1linked foam having the various physi cal )

grinds epdattichss thadodammnir an sdditinlifabgcdtonistapd ity podstuaé hedfoam having
Moreover, the related art described herei nbefore may

the dRefse AsAxitlde dndaicphar Bdsr stirpiesaridowsst,suah ddditignal gusesses may
‘a lot of industrial wastes because the foans each

caultBhk Rbrididdnefi BRLIP S IRRthr@izBpE b &% %ﬁdﬁmw @3Enaneé quality,
separat el y manufacttured and = conpounde

such that the desired cross-linked foam having the various physical properties and inner

structures is hardly obtained. Moreover, the related art described hereinbefore may increase
the process steps and costs and may cause a lot of industrial wastes because the foams each
having differen"c physical properties and functions are separately manufactured and
compounded.

To overcome the above-mentioned disadvantage, the Korean Patent Application No.
2003-45282 titled "Method for Manufacturing EVA Based Foam" has disclosed a method
including steps of 1) mixing an EVA resin, a cross-linking agent, a foaming agent, a colorant,
a filler, an additive, and a rubber or a resin which can be mixed with the EVA resin, 2)
performing a low melting point spinning on the resultant composition, 3) making the spinning

filament into a tow or staple fiber to be used as a first material, selecting a second material
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To overcone the above-nentioned di sadvantage, the

Korean Patent Application No. 2003-45282 titled

"Woltza@sises Manufacturing EVA Based Foant has

di scl osed a nethod 20 including steps of 1) nli)%ﬁ%mgﬁmsw

EVA resin, a cross-linking agent, a foam ng agent, a

colorant, a filler, an additive, and a rubber or a

resin which can be mxed with the EVA resin, 2)

performng a |low nelting point spinning on the

resul tant conposition, 3) ngking the spinning

filament into a tow or staple fiber to be used as a

first material, selecting a second materi al WO
from20) @b G3RGLING FEATWHRL S0vle V20 baskd owapla fihenugppolyester based staple

consi sting of a water soluble PVA based staple fiber,
fiberBardad yasiabfibbaand paidaping a rdnbesvearfobriv hatuixial the first and second

and producing a non-woven fabric by mxing the first
maté¥Alh, 3PERAG Jkeatidselved nfktciBbini the nowHvoserl fabsio] MeiS) cross-linked

matter fromthe non-woven fabric, and 5) cross-Ilinked

foarlgiﬁg”‘fq?%nm?&eﬁ PR5rOVIRHs MBI Bas thékits il B @0aiP Bore BBNbtIS is formed
In"that an air pore structure is forned 5 in the foam

in tE%%Xlﬁ.r b gmeﬂf;{ggﬁmg{hﬁﬁl &Eﬁb .eii 2%%%@4@9(9)6%&9&%@ R6fan Patent

rean ent I catl on 5282 1s not
i t thod f [ i raollLi e
AreROR g 005 Pl BirshBe PR kb B BaBhG ok cBitrolling the
st eHIRT §1 e HGE ST G dr B st e b, Y the cross-

. functions in the parts. 10 [DEﬂ@g ED, DESCRI PTI ON OF

tinked\Kpemaraoiad noakasr the ATepent densitiss aRGRRCHons I et
directed to cross-linked foanms and a rmanufacturing
nmet hod thereof that substantially obviates one or nore
of the problens due to Ilimtations and di sadvant ages
of the related art. An advantage of the present

[ DERAERED SESCRIPTIQNA BEVENRIN DD for forming a cross-
15 linked foam that have at |east one inner cavit
st riAxcordingindtie prossst- invekdeh fipadivestedethycrodsdinkadt foams and a
manufacturing method thereof that substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

An advantage of the present invention is to provide a method for forming a cross-
linked foam that have at least one inner cavity structure and a cross-linked foam made by the
method,

Another advantage of the present invention is to provide a method of forming cross-
linked foam in which at least one interfacing pattern is formed between multi-layered foaming
material and the interfacing pattern forms an inner cavity structure during a foaming process,
and a cross-linked foam made by the method.

Another advantage of the present invention is to provide a method of forming a

cross-linked foam in which a plurality of inner cavity structures separated from each other is

fo.rmed in a same cross-linked foam, and a cross-linked foam made by the method.
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Anot her advantage of the present invention is to

provide a nethod of form ng cross- linked foamin
j ast one interfacing pattern is for
&é\%@g@&ﬁ%ﬁi -l ayered foam ng nmaterial and tLEZ:q'a(Rzoomolsw

interfacing pattern forns an inner cavity structure
.during a foam ng process, 20 and a cross-|inked foam
made by the nmethod. Another advantage of the present
invention is to provide a nethod of formng a

cross-linked foamin which g plurality of inner cavity
structures separated fromeach other is forned in a

same cross-linked foam and a cross-linked foam nade

by hhGnhdreidVafag¥@f 3@9?&9@@ 884AnQ0PGT{KFRAM Dakadd of forming a
Anot her advantage of the present invention is to

cros \Kﬁfﬁyeiddfoaﬁ REtHREh Of fo% NBrRYinBepetfdts Smbidek agdydrogihiable from an
Ich at | east one independent nol ded | ayer separable

o fr N+l I 5 It ' Hod

M B AR Ry o

oam nade hod.

d f th i - . i oss
o ABpRACylantape o IR bn AL B orc0idRTublEG B R cross

oam a pressure
and a vol of air in_.an i.nner .cavijt r

linkgh foagoify POITIER FiTEP By VAIGS 2f Ao s ¥ Bk G S sfillee can be
by the method. Another afdvantaagg ar thtﬁ?(ﬂresent

conirolled divesisly, and 8 crselinkrd fgametae Y reBtHe%hg a cross-
i nked foamin which an inner cavity is filled

i,th.
mat émiothies advaataga o8 theaweserignvantion fsria PEAT 3 @ﬁﬁlofl}fﬂgormmg a Cross-
cross-linked foam and a cross-linked foam nade by the
linke® fdaadin viificlAamirtner cavily anfiliegevitf metadalp fhat avgrsamg pe At diggrent from
is to provide a nethod of formng a cross-1linked foam
the bidssumleh foaim dnder crosuinkyd fobmusdderby thamethadi | y be
utilized as an air passage or a shock absorber, and a

Cr 0SSottied kAdadtagnbiadepdient ifremidinhis o povitther method of forming a
advant age of the present invention is to provide a

ol o 0 skl BT s atgat o e g
a sHOGK a}fas%{'b%tr,i and% cross-linked foam made by the method.

Another advantage of the present invention is to provide a method of forming a
cross-linked foam that can decrease a weight and increases physical properties and functions
such as a shock absorbing power, a shape recovery force and resilience, etc., and a cross-
linked foam made by the method.

Another advantage of the present invention is to provide a cross-linked foam that has
differentiated physical properties and functions at its each portion.

Additional features and advantages of the invention will be set forth in the
description which follows and in part will be apparent from the description, or may be learned
by practice of the invention. These and other advantages of the invention will be realized and
attained by the structure particularly pointed out in the written description and claims hereof

as well as the appended drawings.
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15 such as a shock absorbi ng power, a shape recovery
force and resilience, etc., and a cross- |inked foam
nmet hod. Anot her advantage of the

ﬁﬁegﬂﬁﬁgﬁafs to provide a cross-|inked foan1tﬁg$ﬁﬁggmmmmw

differentiated physical properties and functions at

its each portion. Additional features and advantages

of the invention will be set forth in the 20

description which follows and in part wll be apparent

fromthe description, or maypbe | earned by practice

of the invention. These and ot her advantages of the

invention will be realized and attained by the .

st r Tetashevealidst canklasther abiankess, ant cribodithentvini gccendance with the

description and clains hereof as well as the appended
prinpRYLIES prodEit 20R0{i06 3B0Hes HmieHbl KRERAMI 088 inked foam.

achi eve these and ot her advantages, an enbodi nent in

accordance with the principles of the present

i nvention provides a nethod of formng a cross-Ilinked

foam The nethod conprises preparing at |east one

f oarm, 0 eheMRURbMBlisdsPrerriff A8ast bid@emmgfmaediador 4 dess-linked

foam ng materi al processed to have a plane or

foaléﬁlg s ?da%ﬂgs%xg{%ﬁlal BaREMb hivel dRancCdr Anse-HinBbnhlohaengith the

breéssed;"formng at l'east one interfacing pattern

crosfjs)giln%eécf faétﬁ'rfnﬁégsg?ﬂre&ted; foﬁlgﬁ'l% all3kst Bﬁe ﬁl'ik‘f‘fagi[(ﬁ@ b {in BB &Gtk of at

one 1nterracing nmateri a at prevents

hem cal . and physi,cal i r.acti on.het . ] :
lensh gt B s PR Rt e g ot P AR o pRI themical
the foam ng material_ having the.interfacin atter
endhavieal iereioT obesn the (OBRIFRSEAPTIAY G JTAG? PRSHEE foam bY
and an internally-formed surface. |In the abqve, tn_‘e £
foamistetibelformjng weteralrhaywgihe interiaeing PRty theronn 1 Frorgrinke foam
material wth the foami ng material having an
haviingt sefohmdiody apdien itemallyefouned tefer.e a process of
formng the cross-Ilinked foam ' :

Tn the above, the method may further comprise combihing another foaming material
with the foaming material having an interfacing pattern thereon before a process of forming

the cross-linked foam.

In the above, the foaming material may be selected from an EVA-based film and
material having a plane or fhree-dimensional shape with an enough surface roughness to

easily form the interfacing pattern thereon.

In the above, the foaming material may be selected from a group consisting of
synthetic resins such as an ethylene-viny! acetate (EVA)-based resin and a polyethylene-based
resin, a copolymer of resins, a natural or synthetic rubber, and a composite material including
at least one material selected from the synthetic resins and the copolymer and at least one

material selected from the natural rubber and the synthetic rubber,
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In the above, the foam ng material nmay be sel ected
froman EVA-based filmand 15 material having a pl ane
-dj mensi onal shape with an enough surface
3%83 ﬁﬁggg{o easily formthe interfacing pat th&IKR2004/001803
thereon. In the above, the foam ng material may be
sel ected froma group consisting of synthetic resins
such as an et hyl ene-vinyl acetate (EVA)-based resin
and a pol yet hyl ene-based resin, a copolyner of
resins, a natural or synthefjc rubber, and a conposite
material including 20 at | east one material selected
fromthe synthetic resins and the copol ynmer and at
| eag iR ve, TR BitdrBloingehR61 chaly begeitdied Rah W gbuy copbisting of
and the synthetic rubber. WO 2005/ 063864 11
iqui 0 imithse hixe@dls.aci ng
IIQUIm%E%%%y 9%1@9@3 F%Hgtﬁtggal?, %ggn%é\mgt?%eu% consi sting of
liquid phase materials, solid phase materials, and

P Y Ry gffftgljrfa%%n tt&liﬁn%é{%vf@nnédgg diRt@niedtddeguch as a

. pattern may be y one nmet hods such as a
. printing, .tr ripti | It B serting. attachment
prindig Byt SO0 Rpbfflon S8 Bk1of SRASHcE Rrsering, agouen
nd di verse.nodi.fjcations, of above nethods. In the
and g'%gr\%gnoﬁﬁ’éa%ts&fia ?ve%eﬁﬂq% i nterfacing pattern may
i nclude at | east one foam ng agent selected from

ool R8 S8 Ry e b B n iy i
soopelkigs B T ce R B AT P B B e o

one of sane or different material. In the above, the
the foroirggsaterfialf or ni ng the cross-1inked foam may be
executed either by pressure cross-linked foam ng
met hod or normal pressure cross-Ilinked foamn thod.. .
I n {htheabove if tiaer prase tesfagmg pattsrpnige doreedy %f@g Dﬁﬁk%ﬁacmg
foam may be executed by a
patterns may be formed using one of same or different material.

In the above, the process of forming the cross-linked foam may be executed either by

pressure cross-linked foaming method or normal pressure cross-linked foaming method.

In the above, the process of forming the cross-linked foam may be executed by a
modified method either of the pressure cross-linked foaming method or normal pressure

cross-linked foaming method.

In the above, the method may further comprise adding a material same as or different

from the foaming material to a remaining space of a molding die before the process of

forming the cross-linked foam when the process of forming the cross-linked foam is executed

by the pressure cross-linked foaming method.

In the above, the method may further comprise injecting one of air and liquid intoa
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nodi fied nethod either of the pressure cross-1linked

foam ng nethod or normal pressure 15 cross-Iinked

f ' hod. In the above, the nmethod may further

egﬁgygggggéding a material sane as or differeﬁ%&mqqmﬁmmmw

the foam ng material to a remaining space of a nol ding

di e before the process of formng the cross-Iinked

f oam when the process of forming the cross-Iinked foam

is executed by the pressure cross-linked foam ng

method. 20 In the above, thejqrethod may further

conprise injecting one of air and liquid into a WO

2005/ 063864 PCT/ KR2004/ 001809 12 space fornmed by the
spacnfoemediby shefinermtly SoidedGarifde JrRQ GERIRikbd fHﬁE—Adagte?ﬁf@ rocess of

after the process of formng the cross-Iinke oa@
forlmihgtihecroboNgkedtfedm et hod may further conprise

re-nol ding the cross-1linked foam after the process of

form ng the cross-linked foam 5 In the above, the

r e- alte AiBvERNe heRe ﬁﬂa?ffﬂﬁﬁertc&ﬂslti&%gin‘f{%@% mée%r&fs-ﬁngcﬁ% foam

materials that are thé sane as’ or rom

aﬂéfiﬁﬁ&p?oéésﬁgﬁférrﬁgﬁgf{he {Bsstiflfke@BRYE, the method may

urther conprti Inserting at I'east one of materials
that are the sanme as or different fromthe foam ng

Ceri . . f : Il v-
mat gh i aHoUE,QhéjHéxﬂeﬁglgﬁﬁ%?pgg%pﬁ]cﬁ ﬁglégf‘x%ggxﬁ} %ri/e off n?artern}ea?s that

surface after formn

e iR L RO4; Qssrlinked foam 10 In the above, the
g e R 080 AR 67 ng t e
cross-linked foam after inserting the material into

t he C I he 4 nternal Ly-formed surface, In
t ho 1o e kS Sliel o riEhipea oot one of materals tht
ross-1Link foamth thod may further conprise
are ?‘grsﬁﬁ“ﬁ & 81}1‘%%%31’@1@9@&5%%2@@%&?%&1@% thspacs fprapsebyt the taternally-
P _s&gce fo%% by the internally-fornmed surface of the
orpyeetape ougpghe;cresarlinkedfoamer of-motdieg thalomss-hiakedsfoem.
the 15 sanme as or different fromthe foam ng materi al '

i nt % t he space through the air passage; and re-
n the above, the method may further comprise re-molding the cross-linked foam

after inserting the material into the space formed by the internally-formed surface.

In the above, after the process of forming the cross-linked foam the method may
further comprise forming an air passage extending from a surface to a space formed by the
internally-formed surface of the cross-linked foam, inserting one of materials that are the
same as or different from the foaming material into the space through the air passage; and re-

molding the cross-linked foam after inserting the material,

In the above, the different material from the foaming material may be selected from a

group consisting of gas, liquid and solid materials.

In the above, the method may further comprise rolling up the foaming material

- having the interfacing pattern thereon before the process of forming the cross-linked foam.,
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nmol di ng the cross-linked foamafter inserting the

material, . In the above, the different material from
tﬁﬁz&%ﬁ%s@ﬂ material may be selected froma
consisting of gas, liquid and solid nateri al S%(?fﬁﬁ‘vﬁgmmsw

above, the nethod may further conprise rolling up the
foam ng material 20 having the interfacing pattern

t hereon before the process of form ng the cross-Iinked
foam WO 2005/063864 13 PCT/ KR2004/ 001809 In the
above, the nethod may furthgg conprises adding a
different material fromthe foamng naterial to the
foami ng material having the interfacing pattern before

t he PRGBS, Be mébATRY fhifter 66185 9seh hidkingl a ldiffstentIntaterial from the
anot her aspect the present invention provides a

foa fngﬁ'l%\oéri [‘koeﬁ{ef atnlgﬁnﬁéﬁal REARS tHel MK ARk O Batted O BBFOIeSES pRdcess of

east one Inner cavity structure

forth ﬁéﬂﬁ%ds@%mﬂ@d{'ﬁﬁl f oam body; wherein the foam body and
nner cavity structure are fornmed simultaneously.

oniR g iposh Mo ArBfEl i tloh prolidei iR IRY Bl

The foam body may i ncl ude at | east one air passage
g?g fcfoﬁﬁgak?cp f;ﬁ%“%i%’f aﬁtg?m n%r {1&; étt lgﬁs\?g ﬁlﬁer caviﬁy structure
trol tf )
forged i e B SHirs fdpat ot ads Ble ouxﬁ%ﬁ*f““g‘fw axe

filled wth one or nore materials that is the sane as
fored gmpHaneawlyf r om t he foam body. Mol ded material made
of or fromthe sane material as or different material
fromthe foam body nmay be inserted into_ the |nn
cavilpfhesbove s Bneriagvity SUSITR M b RIESEIeH BRIAHIFATE Olsgipface of
the foregoing general description and the foll ow ng
thedernabodyd Thie fram padyonassinelugseigasbong airmaswgp Femgeisd i félﬁ dpner
are intended to provide further
cavity structure. The cross-linked foam may further comprise a valve at the air passage to

control an inflow and an outflow of air and moisture. The inner cavity structure may be filled
with one or mote materials that is the same as or different from the foam body. Molded
material made of or from the same méterial as or different material from the foam body may
be inserted into the inner cavity structure.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further

explanation of the invention as claimed.

[ BRIEF EXPLANATION OF FIGS ]
The accompanying drawings, which are included to provide a further understanding

of the invention and are incorporated in and constitute a part of this specification, illustrate an
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expl anation of the invention as clained. [ BRI EF
EXPLANATION OF FIGS ] 20 The acconpanyi ng draw ngs,

ncluded to provide a further understandin
\ngﬁbﬁgﬁﬁ nt| on and are incorporated in and PCT/KR2004/001809

constitute a part of this specification, illustrate an
WO 2005/ 063864 14 PCT/ KR20041001809 enbodi ment of the
present invention and together with the description
serve to explain the principles of that invention. In
the drawings: FIG 1 illustrgtes a manufacturing
process of a cross-linked foam having nore than 5 one
internally-formed surface according to a first

eml:%HM't BB Rle Mbschbh SivRRRSERMd 1oBUBE WiR theMddseripdion serve to explain the
lustrates a manufacturing process of a cross-1linked

prlnE%@O?%9IDQW%tO a second enbodi nent of the present

vention 3 illustrates a manufacturing process
of o) inked foam according to a third
q'&iﬁ Cﬁ%‘mngsnt he present invention; 10 FIG 4

|II sarmnufa rin rocesof S- |,

o oAt l RER e SRRy el o
oneggt\élglgﬁy g%rgle i %@&5 angxpgéég bqt ﬁl@g?%m%}ﬂuqfl t]ﬁetg;i){gsen fven 10n

enbodi nrent of the present, invention; E’J

i || J36r 3t Basteptorat m%fa&wrlﬁg BPERSS acﬂmsa linkgd do4m ggeryding to a

foam according to a sixth 15 enbodinent of the
sec@rde@'@hqdimw@ﬁ%emesemi@engom lustrates a cross-1|inked

foam having an air ventilating structure to inprove a

buf fRIG. Aglidstrates k omnafadtusing aracesser meadsslinksd femmcadrding to a third

to a seventh enbodi nent of the present

embodiment of the present invention;

FIG. 4 illustrates a manufacturing process of a cross-linked foam according to a
fourth embodiment of the present invention;

FIGS. 5 and 6 show manufacturing processes of a cross-linked foam according to a
ﬁﬁh embodiment of the present invention;

FIG. 7 illustrates a manufacturing process of a cross-linked foam according to a sixth
embodiment of the present invention;

FIG. 8 illustrates a cross-linked foam having an air ventilating structure to improve a
buffering function and an eir permeability according to a seventh embodiment of the present

invention;

FIG. 9 illustrates a manufacturing process of a cross-linked foam according to a

eighth embodiment of the present invention;

FIG. 10 illustrates a manufacturing process of a cross-linked foam according to a

ninth embodiment of the present invention;
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invention; FIG 9 illustrates a manufacturing process
of a cross-linked foamaccording to a 20 eighth

' of the present invention; FIG 10
%3&5@5{%‘% a manufacturing process of a cr o0s YT HRAYH/001809
foam according to a ninth enbodi nent of the present
i nvention; W 2005/063864 15 PCT/ KR2004/ 001809 FI G 11
illustrates a manufacturing process of a cross-1linked
foam according to a tenth enbodi nent of the present
invention; FIG 12 illustratjgs a manufacturing process
of a cross-linked foam according to an eleventh
enbodi ment of the present invention; 5 FIG 13

i || gRE.r Bt @Ras@atiP A UhARITFALRITNG ROQSESE a @foss-linkedb feani pdcerdling to a
foam according to a twelfth enbodinent; FIG 14

tenth bnbSdMARET tRe [FRMUAL AGEMIdnNY Process of a cross-1linked
foam according to a thirteenth enmbodi nent of the

Pr eggat 14 PM@Q&tEPQ;m n ﬁ‘l%t%ﬁg'glr&c%scst 18t 6s21MRAULAR LAEdriifg to an
process of a cross-I1nke am according to a 10
fourteenth di_ment, . .he present invention; FIG
elevf’étﬂiem%ﬁglfl}egf g@%gpgeg%n& 1%5\%{1 {Lﬁ(l'r;}}’ng process of a
cross-l ihked foam acc ing to a fifteenth [ .
of Ha b 8B6ueeF A SRR R ey of p RN iked TR B&HRling to
manuf acturing process of a cross-|inked foam according
twelfth embogimanéent h enbodi ment of the present invention;

15 FIGS. 18 to 39 illustrates diverse exanpl es, of the_
cr o4GH 1 destmisarm mewdRuPIRg POCIsHOT apfrassdiftief {o@RECHTInE to 8

thirteenth embodiment of the present invention;

FIG. 15 illustrates a manufacturing process of a cross-linked foam according to a
fourteenth embodiment of the present invention;

FIG. 16 illustrates a manufacturing process of a cross-linked foam according to a
fifteenth embodiment of the present invention;

FIG. 17 illustrates a manufacturing process of a cross-linked foam according to a
sixteenth embodiment of the present inventioﬁ;

FIGS. 18 to 39 illustrates diverse examples of the cross-linked foam according to the
present invention.

FIGS. 40 to 45 illustrates exemplary applications of the cross-linked foam of the
present invention to many patts of a shoe;

FIGS. 46 to 50 illustrate exemplary applications of the cross-linked foam of the
present invention to the uppers of a shoe;

FIG. 51 illustrates an exemplary application of the cross-linked foam of the present

invention to an inner sole of a shoe;
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FIGS. 40 to 45 illustrates exenplary applications of
the cross-linked foamof the present invention to

of a shoe; FIGS. 46 to 50 illustrat
gﬁgﬁgﬁgg%ékpplications of the cross-Ilinked foéﬁﬁgpupﬁgmmm’
20 present invention to the uppers of a shoe; FIG 51
illustrates an exenplary application of the
cross-1linked foamof the present invention to an
i nner sole of a shoe; WD 2005/063864 16
PCT/ KR20041001809 FI GS. 52, 13 and 54 illustrate
exenpl ary applications of the cross-linked foam of the
present invention to a mdsole of a shoe; FIG 55

I | B8GS.30e53 axd P iiafksitatd @RSl &l iapplicatibng dfehe crosslitkied Kenth of the
foam of the present invention to an outsole of a

presefO8venfiof tda mafold dfusheat es exenpl ary applications of
the cross-linked foam of the present invention to a

sockrhnes j10fsudtes %Egmglrﬁt}&spp?i?eﬁ{?é}a Hf Al B5s-EXEA oA Yof the present

applications of t oam of the present

inv%[{g}gﬁggno‘{htg&egfgﬁ%g} paddi ng of a shoe; 10 FIG 58

rate exenplary applications of the cross-1linked

foam Qf 1L resent Jjnventian to.an in f i

shod®: & MPhfs FabrabBl SiaAirh s Mot IR e presen
. the cross-l,i nked {oam of the present invention to a
invention fQ.3 sQskliner O 8§No%| Gs. 60 and 61 illustrate

exenpl ar% .applications of the cross-Ii nkefl foaﬂ; of tlrge ]

15 piteséndllystpiensxsmplesy apnligatipns ofdlen erosgslighed oam of the present
_ uppers of a shoe; FIGS. 62 to 81 illustrates a w de
invertionda § fosm pasiditiecdiesishps where the cross-1inked foam

FIG. 58 illustrate exemplary applications of the cross-linked foam of the present
invention to an instep pad of a shoe

FIG. 59 illustrates exemplary applications of the cross-linked foam of the present
invention to a stiffer of a shoe;

FIGS. 60 and 61 illustrate exemplary applications of the cross-linked foam of the
present invention to molded components of the uppers of & shoe;

FIGS. 62 to 81 illustrates a wide variety of applications where the cross-linked foam
of the present invention can be employed,

FIG. 82 is a flow chart illustrating process steps of manufacturing cross-linked foams
according to a related art; and |

FIG. 83 is a flow chart illustrating process steps of manufacturing cross-linked foams

according to the present invention.
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of the present invention can be enployed; FIG 82 is a
flow chart illustrating process steps of manufacturing
d foans according to a related art;
ng?ﬁ)g??k#g‘?a flow chart illustrating process 3%@&9&‘%018@
manuf acturing cross-1linked foans according to the
present invention. W 2005/063864 17 [ THE BEST MODE
FOR | NVENTI ON PCT/ KR2004/ 001809 Reference will now be
made in detail to an illustrated enbodi nent of the
present invention, exanpleg7of which are shown in the
acconpanyi ng draw ngs. \Werever possible, 5 simlar
reference nunbers will be used throughout the draw ngs
[ THRBESTIODE ROR ISWEBTYONYi ni l ar  parts. FIG 83 is a
flow chart illustrating process steps of manufacturing
cross-linked foans according to a principle of the
present invention. As shown in FIG 83, the formng

et kQehreRE Wilendd B8 Sidde! lgva%fah)terhrﬂ MGLHAES eAbSdiSBntods f the present

m xi ng source materials a step of shaping

invénl?ign r% 13 %9 rvﬁ&cl nﬁte %ﬁ%n@lk gb%‘g ?aggc)mpa?g?lb %? V? Big§ e\’Vﬁ&HeF gossfble

acing nate

nte faC|n att S t cted inte C
simjgferee faaBey Wil Be %ﬂ&q@r@ugmiﬁ% Fpvangsy tgﬁf%%%%wa?l similar
havi ng t he |nterfaC|ng pattern to forma foam (S500),
party. step of cooling and curing the foam (5600), and a
step of finalizing the foam (8700). The step S 1
sel dlEs8hispeiow pleasi ugiipting §MF®ét%P€W&¢fa‘§%%°1pﬁélnl<ed foams
various materials 15 dependi ng on the desired

.~ accondingsto|ai mkisiplé obihe presvel inwisitiont Asshew ipRi& Bathe forming method

properties, and then mnixes the main resin with the
of tht pmesera daiientione nchrlds agteptof miking sowkanmnianglst ($¢00nt etep af shaping
conposition, the source material and the sub materials
the afiged/ @uglaeskihiald@o00y d sepwf Bdlscting an interfacing material (S300), a step of
forming an interfacing pattern using the selected interfacing material (5400), a step of
foaming a foaming material having the interfacing pattern to form a foam (S500), a step of
cooling and curing the foam (S600), and a step of finalizing the foam ($700).

The step S100 selects a main resin as a source material among the various materials
depending on the dééired cross-linked foam’s availabilities and physical properties, and then
mixes the main resin with the other additives and agent. After planning the material
composition, the source material and the sub m-aterials are weighed by desired amounts in
accordance with the material composition plan, and then the source material and sub materials
are mixed in the airtight mixer or kneader. The step S100 may include adding a cross linking
agent and a foaming agent into the mixture using the open mill.

The source material used in the step S100 can be selected from & synthetic material

having a possibility to become a foam using a various cross-linked foaming methed, for

example, synthetic resins such as an EVA based resin, a polyolefin based resin containing PEs
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accordance with the material conposition plan, and
then the source material and sub materials are m xed

‘i otaci i ght m xer or kneader. The step Sl
iﬂg}z%g@%&ﬁ%i ng a cross linking 20 agent and g&f@%o%ﬂmsw
agent into the mxture using the open mll. The source
material used in the step S100 can be selected froma
synthetic material having a possibility to becone a
foamusing a various cross-Ilinked foam ng nethod, for
exanpl e, synthetic resins sygh as an EVA based resin,

a pol yol efin based resin containing PEs WO 2005/ 063864
18 PCTI KR2004/ 001809 of a variety of densities, a

of aPRk¥N dPHenfiBELd PoBSiY baseRbIM EhdIAREhRRSEed RSinNandDDPElow
LDPE(l ow density polyethyl ene)-added EVA, a copol yner

i o?ﬁftl 1enhch 80 BEVET £&%00! Fhetoft 4/biend NRFRO or a ndlixture thereof;
den% tur-al 1I'yor e23{1/1nt het\lhc r ukl)jg(e)?ﬁeéonst Itut erél by a m xture

a nag&arglgod{n@h%{e@ g{b%@lb&rgstit@tefl té%raelgﬁmg‘y bad ingt'&gﬁl rﬁ’d’égﬁ %rst)&eﬁﬁa)utadiene

a po but adi ene ased, an poly-1soprene

PR e By R S R s o e, »
LS SR ERILS5, MBSO RS 3] b .

rubber (SBR) added neoprene rubber(NR); C site
ethylepeaprppylend FHobeERR) Besetring qg@ﬁ n.ﬁ)lp%%% Based q‘BI?ber, and/or an
et hyl ene-vinyl acetate (EVA) and a poly-vinyl chloride

- styreme/Optedirge drubbefSBR) pédedd neonseney bibdrrQRBRynd Bo composite material

However, it is recomended to adopt EVA . .
includingydneBRDY mytbeneddedtetl)ylerteatingaacetaten(El &) and ¢molapingl chioride
per cent age of an anount of vinyl acetate (VA %9 or the

(P adeédwyitriia buiaiiepe hibbadNBR)Nt heti ¢ resin havi ng
vari ous densities as the source material. Wen nore

t harHeweyes dtisGecoihaidedto AiTRNBVRBhEthghaveinyt addtaelethat can contain
materials is properly mxed with the sub materials to

a vRatie g&wﬁ’%et@f ARl of Diay PRGKEs (AL PHEHe gé?ethylene (PE) based

conposi tion process, the conposite becones oam ng

syn'ﬁ%ttig Fni,sﬂ{ hé’\\ﬁiﬁgt\ratrﬂﬁs &&@f%?% A& E&%‘e material.

When moré than one source material among the above-mentioned materials is
properly mixed with the sub materials to be a composite through the above-mentioned
composition process, the composite becomes a foaming material with the foaming action
suppressed by the calender roll or the extruder. At this time, the foaming material has a
planar shape, such as film or sheet, or a three-dimensional shape, such as pellet, i.e., step
S200.

The foaming material according to the present invention is not limited to a specific

shape or type, but the foaming material is weighed whenever it is used as a particle or sheet

- type at every foaming process. Further, when the foaming material is applied to the specific

embodiment described hereinafter, the foaming material is recommended to have a plane

shape, particularly a film shape, which has a precise surface roughness, regarding the
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suppressed by the cal ender roll or the extruder, At
this time, the foam ng nmaterial has a planar shape,
filmor sheet, or a three-dinensional shape,
2‘&@20035,’6?@‘1 let, i.e., step S200. The foaning Pﬁ(‘%ﬂ“%mowo’
according to the present inventionis not limted to a
specific 20 shape or type, but the foam ng materi al
i s wei ghed whenever it is used as a particle or sheet
type at every foam ng process. Further, when the
foam ng material is applied {0 the specific
enbodi ment described hereinafter, the foam ng materi al
is reconmended to have a plane shape, particularly a

advishbiBe 2 REmeWN It ENAS b e bf PESR U A (R thO UGHRIRS Baving the same
regardi ng the WO 2005/ 063864 19 PCT/ KR20041001809

' t PE based fi
sur%rgéﬁtoﬁgmrerzgst éeérstﬁg}l ¢ Ysed fﬁgh%@?gﬁﬁﬁeﬁil. ased film

1avi ng t surface roughness as
t he n A f i ri . i ’ it
unen GBS, HREF sO8kerhill s AR RodBRh bl "BERE 46 comportc
t he site. co et ed t injectign chi I .
corlgf BV HER TP RG ERECr Gt RO AT B LR ARG g s, into
5 secqondary foaning naterial having.the. . . S
secpRlR AR TIRR BRERY Havane dhe (?agilil%smg@m?ﬁ hpTeteEstiG fy the injection
met hod, the primary foam ng material havin thde_ ) nd
mefhais the pémeypeamingsariearduving hemrariicle ppe Ayitengd ingidp g gylinder at
tenperature, e.g., 70 - 90 degrees Celsius, and then .
a lowdempéremree d-gor Vorar 90 Hogratsngelsinntand then ihe sqflened) pripey foaming
an enpty space of the nolding die to performthe | ow
mateeigp &r filladr mto horemgtty epaceenfghe moddisg wivate pOfwtmgihedew temperature
Cel sius. Therefore, at this tinme of form ng the second

forkQiib9 @g, Ness e rS0alegrdeh €efstanThygefoagat thHintindeoft foaming the second
primary foamng material is not deconpositioned while

fodnf1Bg SRGRAMAT thel FoUMhiNG BRIE! indille | theMpHMary\WRBminpe material is not
press-type nethod is utilized, the second foam ng

SR e A iy TR, 10210,
by t %emﬁlledprgsss-type method is utilized, the second foaming material can be obtained
if the primary foaming material having the sheet, film or pellet shape formed by the mold is
processed at a condition where the foaming agent is not decompositioned (for example, at a
heating temperature of less than 60 ~ 80 degrees Celsius, under the pressure of more than
150K g/om?, and at a cooling temperature of less than 50 degrees Celsius).
The normal pressure cross-linked foaming method, which forms the continuous

pattern shape unlike the pressure cross-linked foaming method, softens the primary foaming

material using the extrusion method similar to the injection method, and then produces the

material having the continuous and uniform cross section. Therefore, any type of shapes of

foaming material can be applied to the present invention only if it is possible to form the

interfacing pattern on the foaming material with the foaming action suppressed.
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processed at a condition where the foam ng agent is
not deconpositioned (for exanple, at a 15 heating
t r re of less than 60 - 80 degrees Cel si_us
L}ﬁggffosﬁ?é%ressure of more than 150Kg/ cn®, arfd A(R204/00180
cooling tenperature of |ess than 50 degrees Cel sius).
The normal pressure cross-|inked foam ng nethod, which
forms the continuous pattern shape unlike the
pressure cross-linked foam ng nethod, softens the
primary foamng nmaterial u??]ng t he extrusion net hod
simlar to the injection nmethod, and then produces the
20 material having the continuous and uniform cross _
SerhwﬂfheTﬁa%gfg%@teﬁam@ %ﬁéﬁﬁe@f(sﬂmﬂpeﬂsie@f oné QARifagng pattern is
material can be applied to the present invention only
lh oh nd ' LIHANG a sheWR dasd (B@opRt tern on
fom{eﬁghﬁ%éasrgﬁﬂﬁgesgr?at %ﬁagﬁn%m&t ﬁhtlheafsgam ng g% [ og)a
suppy essed, 0, 2000 0658 1? O RO SHBacPER forms an
the%%érﬁ'f‘rgﬁcmrga%r Iéllso?ogt %?ig%lgr@g{[ e@%ﬁ’) at least one
. interfacin attern i.s romed on the sur Of - d
tonef GRPGRFEREIA P crore kL e (o o i Wocess, an
interfacing pattern is for formng an e .
the inferici PERbATE HEYFHES ThatEH b pmicehintsractiog, hepween the
structure in the cross-|linked foamduring the
foarging seatiriadbel abofatciy sarlbeiberacrash the infekfpelis PR} aci ng
pattern is for preventing the physical or chem cal, d
i nt dhactdteiel ot the drterfaring paters Mgy patlisipidg | havingatiscasily, powder o
faced to each other across the interfacing pattern.
solidevingh esrta siape stdbensifiltnesizich isgblsde prsventths ingasaction between the
i qui ds having viscosity, powder or solid having a

-

 foaffpt AbiRriSH AREng UES cansinkeh foawiigs processabfe ¢xamples vbninterfacing

the interaction between the foamng materials during

8 YRR |ee Al T i § 2FHuRGoRNINEE D nathil oexatietie paintyer inks, natural
ma{eﬂ?éﬁ aci r?g 10 mat e?fHaP may bg sel ected froma group

or FREHE et Slpp RTINS R RUTRDACE, BRAEferp e Additonally
wh%ggq_h%lc\:g\ég ﬂ]elfia{ggf'acgﬁ% nm%gbg'ﬁagg 1? %gﬁ(sti%ngbl él; ﬂtozt!re?eggilljqu %ttached to the foaming
ma{%tgf; tiggha’rv,qi;%hei ?ep%a(l)tgdc’ | rga%p%ngar?cet aur?r?g ® if(')e}fni%t &%Q@sg b have the
possibility of obstructing the cubical expansion of the foam during the foaming process, or to
have the easy elimination from the cross-linked foam if required after the foaming process.
The formation of the interfacing pattern may be achieved by printing, transcription,
coating, deposition, lamination, spray, cloth attachment, inserting, attaching or a modification
thereof, and any other method can be possible iny if it is able to form the interfacing material
on the surface of the foaming material. However, when the ink or the like containing various
kind of resins dissolved is used as an interfacing material, the printing method is desirably

adopted in forming the interfacing pattern, Further, if more than two interfacing patterns are

formed, each of the interfacing patterns may be formed with same or different material. A
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material, to have the repeated reappearance during the

foam ng process, to have the possibility of

(Wétzgdﬂﬁjkds@zg the cubical expansion of the foamgyring to1s00

oam ng process, or to 15 have the easy

elimnation fromthe cross-linked foamif required

after the foam ng process. The formation of the

interfacing pattern nay be achi eved by printing,

transcription, coating, deposition, |am nation,

spray, cloth attachnment, insgrting, attaching or a

nodi fication thereof, and any other nethod can be

possible only if it is able to formthe interfacing
foamingergeat, witeh ishthessamt aseorafiffertent fromrthe foameitg rgait contained in the

However, when the ink or the |ike containing various
foaginganmigrigdf mae be addedits 8plimMerdadisg maedalas an i nterfacing

material, the printing nethod is desirably adopted in

f or mivigedves 4 eg rof @eehifa b tosing Fugtbli@ avidy S0 ikerfdomg pattern

two interfacing patterns are forned, each of the

with ibEfdaaiBaRALL RN (TR YntBachy I?hb§ afhePhdded, The foaming
different material. A WO 2005/ 63864

ma@gll Went %%ﬁgi%g gﬁ% lﬁ%g &san‘@fnﬁ@nhlsastd?glrﬁé?&ﬁ niterial from

rom agent contal ne

ﬂlefi%?tmrn:%gling%{v@rllla% nt%? cqggf)gtten? ,I\I'L% th gcicﬁr%%{n%rlal same as or

eV e Conbi N
I rf t
it wﬁt e Rl 50 B 5088 aﬁ@ﬁ”@gﬁﬁfaﬁ?éﬁ% Copgnigh foaming
mfoRELRY bR A5k Ad P H87 R RaE e fRArhie S B he interfacing

di fferent material fromthe foam ng material having
pattormop Ar@} max fthephr edded to gmsdy sqparste th@l frapgngrmetsriphl
sane as or different fromthe foam ng material having
t he AReegompléting thaformation of thhimterfaninie petterh ontierfigaming material, the
material may be further added. A step of w nding the
crobsHniedgfoamingrpradeshzmvienyrrhéteby theqnésame mepss-hiakédfoaming method, the
roll may further be added to easily separate the

nofnRA paaglirertioes-lisked B4niAL nsthadl BPArSthawBfidédRetfhod MRidogn Aetording to
the interfacing pattern on the foam ng nmaterial, the

theChrefiStypé Rke@ithdf a@%e In dﬁétﬁﬁleﬁ’ﬁe hﬁeﬂﬁﬁr&foeher%swretéﬁ@ss-lmked foaming
pressure cross-linked foamhg nethod, th

method, the molding die is opened and then the foaming material having the interfacing

pattern is filled automatically or hand-operatedly into the hollow space of the molding die,
thereby foaming the foaming material by applying heat and pressure thereto. In the chemical
or electron irradiation method of the normal pressure cross-linked foaming method, the
foéming material having the interfacing pattern is provided before a heating process for
foaming and then the foaming process is performed (step S500 of FIG. 83). If the heat is
applied to the foaming material or if the electron rays are irradiated on the foaming material
during the cross-linked foaming process, the foaming material is cross-linked in a gel staté by

the heat infliction or the electron irradiation.
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normal pressure cross-linked foam ng nethod, or any
nodi fi ed net hod thereof. According to the press-type

the injection-type nethod of the pr
ROk sRE, LN L ng method, the nolding die } 04/001809
opened and then the foam ng material having the
interfacing 15 pattern is filled automatically or
hand- operatedly into the holl ow space of the nol ding
die, thereby foam ng the foam ng material by applying
heat and pressure thereto. ba the chemcal or
el ectron irradiation nmethod of the normal pressure
cross-1linked foam ng nethod, the foam ng nmateri al
hav izagretdrettie Toahiha elaigispatel @boringeaph ottiet adossahomterfacing pattern
heating process for foam ng and then the foam ng :

are RStQERISIIVAhORIERY BRblddSdng Rntefeffheefed hidl théBleacH the biop of foaming.
heat”is 20 applied to the foam ng material or if the

At Bli€ StafeOhe! @Y Bir ﬁﬁféfi&l@%h@kﬁ% Obbahd Gt h QRLBIMIrdiB BRI tRh the cross-
uring the cross-1[inke oarii ng process, the foan ng
liﬂ(?%%‘?ealrxﬂsairellﬁad%r ?ﬁ%folg% %% fogmﬁilgglgllateﬁalgtc%rr%og%igg /tg‘%l?ct interfacing

C;IOH or ectron Ir d aglon. 063864
22 PCT/ KR2004100180 , i i al .
e S SRR B Bl AR g e

are pot physically/chemcally coupled and . g
progess. o R OeRATSY e PhyeReAnd shemicah eorppgipn gf the fogmige material is
At this state, the foam ng materials cubjcally expan ]
preganted byt micstacingepalisen eRCAIPREY dped. S e 9Tk e cross
are made. Portions of the foam ng materials )

linksd rforrs g red perjtiono cotesppadieg ta dienisaiipng: Ratis. e infegpplly-formed
cubically expanded at the sane ratio as the other .

surface forme an @mpiyn spacéid.ef, aarimey cayityo destepe bulwiwusture b ihgireet cavity
t he physical and chem cal connection of the foam ng

can B @ksilakontsolleprgveangidg hyshafeeod muteriflash the npadriad for, thamnterfacing
internally-forned surface is fornmed in the cross-

pa&ekmﬁ&@pe‘cﬁa@bﬂnaﬁumﬁﬁ% B4liFAst e eRDMACliKgs. 10 cértn amount of gas (for
i nterfacing pattern. e internally-fornmed surface

exa];nﬂ%é?gxtit?c%gzt? g?sgwé)? B&66n dioxfe (COD) 'Hﬁf‘ﬁgeﬁéﬂﬂea by aRlcehiBRRition action

the 1nner ‘cavity 10 can be easily

| J | | ' i.al . i
of ﬁ%{}‘tg?r‘q%gg %g%lﬁyquglggﬁ% %g@i&sﬂgpﬁs ?srtr%{ag it théjgpaEQ fthe inner cavity)

formed by the internally-formed surface. The gas pressure of the inner cavity can be properly
controlled by adding a certain amount of foaming agent or material that can increase a gas
generation to the interfacing material before the foaming process. Whereas, the gas pressure
in the inner cavity may be controlied by an external air-pumping device.

If the pressure cross-linked foaming method is adopted to form the cross-linked foam
of the present invention, material same as or different from the foaming material having the
interfacing pattern may be input info a residual space of the mold where the foaming material
having the interfacing pattern has already been laid, and then those materials may be foamed

simultaneously to form the cross-linked foam. A combination or modification of the pressure
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pattern irrespective of manufacturing equi pnmrents and

facilities. A certain anount of gas (for exanple,

b 20gRRsggas(N2) , carbon dioxide (C2)) that igwrrpannanoises

generated by a deconposition action of the foamhi ng

agent during the foam ng process is trapped into the

space the inner cavity) fornmed by the

internally-fornmed surface. The gas pressure of the

i nner cavity can be properly 15 controlled by adding a

certain anount of foam ng aggnt or material that can

increase a gas generation to the interfacing materi al

before the foam ng process. Wereas, the gas pressure
croshMinkd#efobRRR meMYH takd 1BY ndiéhal Prssud bress-Riykednfoemingr method can be

air-punping device. If the pressure cross-I|inked

adoét@@fgr B9 $1Ht€(?1cﬁﬂlgnﬂ of tﬁéjﬁr_%e%gintvgntfoﬂ.r m the cross-Ilinked

oam O e present” I nvention, nmat erial same as or

di f t& Fﬁlte cfo ttoﬁeoff ﬁ%ﬂn%%r%? rtﬁ@koaﬂévér@ 90(51@@ do®h and cured to
ern ray

intertfacing pa Inpdt 1nto a residual space
f th | d th ] i als: '
sl BRSPS S5TE Pt PRI ELL AR b mpor o

those materials may he foa i mul t gneously to f ;
e e e

of the pressure WO 2005/ 063864 23, PCT/ 004/ 001809 linked
progespcsondingile dhe BasehvaRitoRo dloavrden &S RASHREI© B & cross-linxe

cross-linked foam ng method can be adopted for, an . .
foamysrbsing n@ampmsmmmogyg% @rfaciyn alding andpihlow mpplding that injects the

conpl etion of foam ng process, the foans are cool

ed
air doliquidndependieg onon usagahifl the erashiniadofoemt 45 ngfer S860 of FIG. 83.

thereof at a predeternmined condition, i.e., step S600
Altedugfriie prBfarily orftied femhs @t re-fdimed,ahnshape endsttuchvel of the internally-
trimred, thereby conpleting the cross-I|inked foam ng

forREPLELHSe AEGOT Airtged & 1hBnd’8 SRiPe ahd Miguiie Bz ottieveygpments during
It is possible to re-formthe cross-1linked foans

the Q‘fzk&&;{% ;g&’é%  CHR AP [ il f8mind pYREMWI Db EicDinvaitbnanay further
bl ow

Ing that injects the "air or liquid,
T T
ma{eﬁ?lgifﬁ;?gqﬂg ﬁxrn%t; ?pragee gdrmteﬁ %ystﬁea Pn?erﬁﬂgr-f%hﬁé{f biERe ¥ thd'Bam and then
foaining the foaming material having the inserted or filled material. Also, the present
invention may further include a step of forming an air passage in the foam extending from the
surface of the foam to the internally-formed surface and then injecting a material that is same
as or different from the foaming material into the space formed by the internally-formed
surface through the air passage before the foaming process. The method of injecting the
material through the air passage makes it possible that a portion of the injected material is also
formed on the surface of the foam, such that the foam can have the unified/integrated

appearance between the internally-formed surface and the outer foam surface, wherein the

material in the space formed by the internally-formed surface can be easily recognized from

the outside, The type and phase of the material to be injected, filled or inserted into the space
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10 formed surface are not affected by the nold s shape
and structure or other equipnents during the
r wOf2005m6584 pr ocess. Meanwhi | e, the foam ng pr
the present invention may further include a gfg'zﬁ‘é?&"”"‘"s"”
inserting or filling a material that is sanme as or
different fromthe foamng nmaterial into the enpty
space formed by the internally-fornmed surface of the
foam and then foam ng the foam ng material having the
inserted or filled material 24Al so, the present 15
invention may further include a step of formng an air
passage in the foamextending fromthe surface of the
fornfedaby the inteendllytfermel hyfadcerisnedt Bmitéd)caddhe itjbeed, filled or inserted
injecting a material that is same as or different
maténtad oart beeadhomditm theimbryall plforniet Quittive usipgar aflipssive dndwytial bepending
internally-formed surface through the air passage
onah&ﬁ@ﬁﬁngdﬂ@né@a@hﬂg process. The nmethod of injecting
the material through the air passage nmakes it
POSHickl, @ ntxél%d for BHiAPEhPdontDin fé%eeﬁlta of b %{rle%adlt% structure of

also 20 fornmed on the surface o oam such

the or %18& ]fuﬁéfp Ql'ﬂ \Aﬁﬂ\ﬁ% ekﬁ?m\%? EJ Ak 1'11'% §ALE h @ﬁe‘ri’lpﬁl%ntlon

tween t e interna orne sur ace an outer

foa r rial space
a6 ek B S BABg Pece

rec i zed f om .t he out type a has f
{ he Tdieasiesent fifentony Aceteai of ovume Bpienddet an g of o foum
t he space WD 2005/ 063864 24 PCT/ KR2004/ 001809 for med
areggpp?qq:g “FHFJPWPQIFB?WE%F surface is not limt ed and
the injected, filled or inserted material can
adhded A Thisiaps meiabniaciules oy B¥A basadiiseis 2pé mjasa}ﬁed into Al and
adhesi ve material depending on a kind of inserting
A2 typesr Thb typhlofmateriglstihdades &YV 4 msin hayingradpropriste oinyl aggtate content,
t he shape of the inner cavity structure of 5 the
a netingsibien kedl démitnasid mahemawphii Aefbamingggent,la cross-linking agent,
accordance with the present invention. (Material

plngElﬁ@ af ddrie@ of lleyBaHdl AGEHTHANSIEHRS Srd bdkctidelyQRATL] Iffo and mixed
t he present i nvention, the selection of soufce

with Bl @hdiR natedial dERAIIAE bATHR Bm 3p1R8M8n and fabrication process.

Table 1 of Type A (unit: Phr)

Use Material of Compound Type Al Type A2
EVA resin - EVA (VA 21%) 100 -
EVA resin EVA (VA 15%) - 100
foaming agent | AC based foaming agent 12.0 15.5
cross;linlcing agent| DCP (dicumyl peroxide) 1.0 0.3
filler MgCOs 6.0 3.5
additive Steaﬁc acid 0.8 1.0
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are proposed in the following three types. Type A
This type mainly includes an EVA based resin and is
CWoBdsfossds i Nnto Al and 10 A2 types. This type,Qfcp,
materials includes EVA resin having appropriate vin
acetate content, a nelting index and density as a
mai n materi al . A foam ng agent, a cross-I|inking agent,
pignments, a variety of fillers, and functional
additives are selectively added into and m xed wth
the main material dependi nggen the foam application
and fabrication process. Table 1 of Type A (unit: Phr)
UseMat eri al of ConpoundType Al Type A2 EVA resi nEVA (VA
2pighehD0- EVA respipmvi® (VA 15%) - 006 f oam ng Odlfent AC
based foam ng agent12.015.5 tross-Iinking agentDCP

/rll I"IIW\yll n rnV| dn\ 1 005 F| I e-NMEA36

0O
CT IV TXoOT I \J

addl ti veSt earic aC| d0. 81. 0 WD 2005/ 063864 25 pi gnent
P| gmant O 05 PCT/ KR2004/ 001809 0.05 Type B: This type

trify f‘[‘h&dtxbé“ié)clh%ﬁ%daltoa@ﬁe BY ed Bgpe Bhe ThengpdB1 adopts an
adop s an

based resin as a main materi al and

EVA rb%ééd%ﬁn%lay RlaltY IBRGaf &R ﬁﬁcﬁlﬁ&nﬂol?éi M@ eBinYar®dng the variety of
synthetic resins as a sub materi al the contrary,

synthbfe fe¥iRE P2 sAFRRISIaf N6n BRIVELITY! BO ?yp%@i dHopis the polyethylene resin

as a main material, and includes the EVA based resin as a sub material. Furthermore, similar

0f]4l001809

to the type A, a foaming agent, a cross-linking agent, pigments, a variety of fillers, and
functional additives are selectively added into and mixed with the main and sub materials.

The main and sub materials for the type B does not confined to the EVA based resin
and the polyethylene based resin but many different synthetic resins such as polypropylene
based resin, polyisobutylene based resin or poly olefine based resin may be selected as the
main or sub materials.

Table 2 of Type B (unit: Phr)

Use Material of Compound TypeBl| TypeB2
EVA resin EVA (VA 15%) 95.0 10.0
synthetic resin | LDPE (low density polysthylene)| 5.0 90.0
foaming agent AC based 1.0 14.0
cross-linking agent DCP (dicumy! peroxide) 8.0 0.8
filler CaCQ, 7.0 -
pigment Pigment 0.05 0.05
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15

5 as a main material, and includes the EVA based resin
as a sub material. Furthernore, simlar to the type

f iLng agent, a cross-linking agent, pi S
6%??%?@Q%prillers, and functional additivesq?'gﬁ@&um’4%01809
sel ectively added into and m xed with the main and sub
materials. The nmain and sub materials for the type B
does not confined to the EVA based resin and the
pol yet hyl ene based resin but many different synthetic
resins such as pol ypropyl engg 10 based resin,

pol yi sobut yl ene based resin or poly ol efine based
resin may be selected as the main or sub naterials.

Tabie oge Of c&ﬁf%@si’c@ rhtBidl: of R dypblseVat Rainell 19fan electron irradiation
CompoundType 1Type B2 EVA resi nEVA (VA 15% 95. 010.0

me %J]aﬂ?ﬁ’t éd?cu[rﬁ(? k%loggg)e%ﬂg f%&%lﬁbft HeRBd YEbIME BRRY 2rddQinidng agent

mng* age croSs-11nki ng agent DCP
)E)di culmél per oxi de)8.00.8 fillerCaCO37. 0-
may PeREMES grent 0. 050. 05 WD 2005/ 063864 26

PCT/.KR2004/ 001809, | n case,,a conpaosi.t s f . :
t ypélj< ygg% 3‘10- manwatgﬂglefhésc%})% ap/rlPtggtﬁ[cg % I%é}!ﬁé% r‘r)g t%%@?qw resins,
DCP (dicunyl peroxide), that is a ,kind of organi,.c .
sucl@p 6R IEA Hhasteaess 836 PRI e Beseihrosihety Bty 2 synthet
Type C. For the main material, this type [ ude .
rubberrgueh ws styrangnbyiedipre Wé@?rné‘S,BR)mglu&%ﬁag&naﬁgéﬁyA@s éutrﬂ% rubber
resin and pol yet hyl ene based resin, a natural rubber,
(NRR), apalyistiivete mibber bt relhen (RS ehigrppres Hhbat (@R neopréne rubber
rubber (SBR), poly-butadien rubber (BR), nitrite
(CR)BEBBM rubber, polymer blended NBR, acryl rubber (AR), Urethane rubber (UR), and
silicon rubber (SR), etc. A foaming agent, a cross-linking agent, pigments, a variety of fillers,
and functiona) additives are selectively added into and mixed with such main materials. This
type C is classified into type Ci, C2, C3, C4 and 5. Meanwhile, the type C4 and C5
include at least one of a variety of natural and synthetic rubbers as a main material, and
additionally include a foaming agent, a cross-linking agent, pigments, a variety of fillers, and

functional additives as a sub material.

Table 3 of Types C1, C2 and C3 (unit: Phr)

Use Material of Compound Type C1 | TypeC2 | TypeC3
EVA resin EVA (VA 15%) 90.0 90.0 50.0
EPDM-5.0,
rubber LDPE (low density polyethylene) SBR-10.0 |[EPDM-20.0
IR-5.0
Synthetic resin {AC based(C1,C2), DPT based(C3) - - 30.0
foaming agent DCP (dicumyl peroxide) 3.5 4.0 4.0




(NRB), polyisoprene rubber, butyl rubber (IR,

chl or oprene rubber (CR), neoprene rubber (CR), EPDM
I ymer bl ended NBR, acryl rubber (AR)
kit (UR), and silicon rubber (SRFCTRR004/001809
foam ng agent, a cross-linking agent, pi grrents a
variety of fillers, 10 and functional additives are
sel ectively added into and m xed with such nain
materials. This type Cis classified into type d,
G2, G, & and C5. Meanwhilegg the type C4 and C5

i nclude at | east one of a variety of natural and
synthetic rubbers as a nain material, and

CRiEiihkgpal Ty Tnclude a Toam ng agent, a cf.oss-l1nkKing
agent, pignents, apgrogty of filllergg ang fiumctijonab,9
cga%jeﬁﬂ vesias a sub material. 15 Table 3 of Types d,
and C3|(unit: Phr) UseMaterial| of ConppundType
G Type QType C3 EVA resi nEVA (VA 15% 90. 090. 0500

r ubber LDPE (1 ow derMdg€Qs pol yet hyl|ene)SEEPDM 5. 35.0 40.0
SBRtid0. OERPDM 20 0 | R- 5. 0 Synt hetijc resi nAC

based( Cl, €)—BPFbased{-C3)—30GfoanngragentDCR 40.0
(di cunyl peroxide) 3. %i Y 04.0 WO 20051063864 27 .
PCT/ KR2004/ 001809 Cross-1inki ng NgCO30. 8100, 9_agent

fillerMCP315. 015padfitdwad ay- - 40.10 - - 10.0
zinc oxide _ 2.0 1.5 -
additive
stearic acid 1.0 1.0 1.0
titanium oxide 2.0 3.0 -

Table 4 of Types C4 and C5 (unit: Phr)

Material of Compound Type C4 Type C5
SBR rubber 30.0 -
Neoprene rubber 70.0 100
Carbon Black 10. ' -
ZE-O-SIL 10. 10.0
Tellus-oil - 23.0
Stearic Acid 5.0 1.5
Paraffin-oil 30.0 -
Diethyl thiouria 2.5 -




10

paraffin wax--10.0 additivezinc oxide2.01.5- stearic
acidl.01.01.0 titani um oxi de2.03.0- Table 4 of Types

unit: Phr) Material of ConpoundTyp
%Og@gogég{)erso. 0- Neoprene rubber70.0100 Car %&ﬁ%&mmsw
Bl ack10.- ZE-O SIL10.10.0 Tellus-0il-23.0 Stearic
Aci d5.01.5 Paraffin-oil30.0- D ethyl thiouria2.5- WO
2005/ 063864 28 PCT/ KR2004/ 001509 Zi nc di net hyl

di t hi ocarbamatel. 7- SRF-10.0 C ay-5.0 My020.03.0
ZnQ010. 0- Sul furl.30.2 Bl ow ng Agent9.010.0

Zinc dimethyl dithiocarbamate 1.7 -

SRF - 10.0

Clay - | - 5.0

MgO 20.0 3.0

ZnO 10.0 -

Sulfur 1.3 02 |
Blowing Agent 9.0 . 10.0
First Embodiment

FIG. 1 illustrates a manufacturing process of a cross-linked foam having more than
one internally-formed surface according to a first embodiment of the present invention.

Material preparation: Three sheets of film type materials 111a, 111b and 111c, which
are calender-molded at a foaming rate of 150%, are cut to have the size of thickness ?.mtn,
width 100mm, and length 100mm.

Interfacing pattern formation: A silkscreen printing is performed on both sides of the
first film type material 111a among the three sheets of film type materials 111a, 111b and
111c. Interfacing patterns 121a and 121b are printed on the first film type material 111aina
thickness of 70 micrometers by using a urethane-resin-based ink and the resultant structure is
dried at a temperature of 60 degrees Celsius for 15 minutes. The interfacing patterns 121a
and 121b have five-siriped pattern shapes each having a width 2mm and a length 50mm, and

each of the five-striped pattern shapes are spaced apart from each other by a distance of 8mm.
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First Enbodinment FIG 1 illustrates a manufacturing
process of a cross-linked foam having nore than one

Wb 8hRaLsyy formed surface according to a first
n% dﬁmant of the present invention. 5 MaterialC  KR2004/001809

preparation: Three sheets of filmtype materials 111a,
11 I b and 111c, which are cal ender-nolded at a

foam ng rate of 150% are cut to have the size of

thi ckness 2mm wi dth 100mm and | ength 100mm
Interfacing pattern formatien: A silkscreen printing
is perforned on both sides of the first filmtype
material 11la anong the three sheets of filmtype

mat Bandh® phdcess: HEG. |10slae o 1Ompredsion-pRéLtiogslinieed foam molding
patterns fZla and 12| b are printed on the first film

metiodP e BisGhétfbd, |th€ fl1A tyPe FnatdMakNas<naf1110 afd §diRsteloethS top and
y using a urethane-rési n-base i nk and the resultant

bott(%g sHﬁ"ﬁclég £ 'tl’?e gﬂﬁ ﬁget ﬂltate [ SR géédﬁ@al?fth@i@b BB R combination

I"'Si"us elnt facing patterns 121a
110, [f‘a? é}%}']ggfzmﬁgﬁamyl} tr L#zmgad Elta%dgheS D(gﬁgﬁ_ﬁatf Cﬂ OhiQYﬂJQ;Qed into a
o 15 5 BB, £ R S 4SHRE be GHS ac

PCT/ KR20041001809 Foam n prqcess
6mrg o PSS combprEes 14D s beredand d)rﬂrsa%c\f%?ﬁ%ﬁﬁ@ngﬁa& w&lperamre of

In this method, the filmt materials ii
1501te; 164 degresi Gawderoa pressure pf %s 45 t&%ﬁrfh%@é@ fﬂ?e *Pﬁféﬂals 111a,
filmtype material Illa, respectively, thereby obtain

111k anbhitii pestaross-linked and framedi ght of the conmbination is
nmeasured, and the conbination 110 is injected into a 5
cav fl‘hgmeéf&i the pressmieds raeadeds addSequinitimtly s maldingldie 130 is quickly
100mm a length 100mm and a depth 6nmm Then the

opeS@TRcRBY feniAd thd contaadind 120t fabesseslfdaar 148 QA Satsaints the foam
at a tenperature of 150 to 160 degree C under a

140R% ?o%ﬁ#ﬁa%ldea qu é@do?@élﬁg%mhstﬁ@ Eha&JEl %‘f tHeh@vit) 191 by pe moldmg die 130.
materials 111 Ic are cross-1linked

The?&&e, %@rﬁgrnally-founed surfaces 142a and 142b each forming the inner cavity 143
are formed at the intermediate pc;rtion of an inside 141 of the foam 140 correspondingly to the
shape of the interfacing pattern 121. Since the interfacing pattern 121 are consisting of the
five-striped patterns each of which has a width 2mm and a length 50mm, five upper and lower
inner cavities 143 are formed in the inside 141 of the foam, wherein each of the internally-
formed surfaces 142a and 142b.is a tube type having a diameter 3mm and a length 75mm,
Due to the distance of 8mm amoﬁg the five-striped patterns, there are formed membranes, i.e.,

a cross-sectional portion between neighboring striped patterns 141, each of which has a width

of 12mm. The internally-formed surfaces 142a and 142b and the inner cavities 143 are

formed in the foam irrespective of the shape of the cavity 131 of the molding die 130, but has

a correlation with the interfacing pattern 121. The foam 140 has a dilnension of width

© 150mimn, a length 150mm, and a thickness 12mm.
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Thereafter, the pressure is rel eased, and sequentially
the nolding die 130 is quickly 10 opened, thereby

f j conbi nation 110 to fabricate a foam 140.
A\?ﬁ?ﬂ{é@s{s?ﬁ the foam 140 is foam nol ded i n PCI/KR2004/001805

accordance with the shape of the cavity 131 of the
nmol ding die 130. Therefore, the internally-forned
surfaces 142a and 142b each form ng the inner cavity
143 are fornmed at -the internediate portion of an

i nside 141 of the foam 140 rrespondingly to the
shape of the interfacing pattern 121. Since the
interfacing pattern 121 are consisting of the 15
five-striped patterns each of which has a width 2nmm
and a length 50mm five upper and |ower inner

CaVSécbf?c?Eﬂmﬁﬁd et fOormed in the inside 141 of the foam

I the internally- formed surfaces 142a

?ggFIt%ﬁ?ﬁgiﬁuﬁeﬁbtﬁ%ﬁﬁf@ﬁuﬂ%v rdks§ o@'aa%ﬁseﬁnk%m%ﬂdac@ordmg to a

tance of 8mm anong t he

| secopd gnbocfl gtrog’ eaértggeﬁc] g’h’ﬁﬁtﬁﬂ’g‘gﬁ al eo%cf){rxq@o%lrﬂgﬂmg E%?fﬁﬁgtmn of the

ween nel g

ed patterns 1 each, of S wi dth 20.0of
Frt PRGOSt R RS PRt D saed eedtal fusge B e oam.
the inner cavities 143 are forned in the foam
irrespective of the shape of the cavity 131 of the
nol ding die 130, but has a correlation with th
i nt Metexiel Reeppeationr Ahee 1sheqth eof fdaiin mwnﬁ’észlaladr’-h&asﬁnér?”c are
of wdth 150mm a length 150mm and a thickness 12mm
injedBnANEB&DA 2564mBY rAEDE KFPO04/ 001809 Second Enbodi nent
FIG 2 illustrates a manufacturing process of a
Cr ogedficitigephifeanPometiondEnd sueface ofSthe dirst andtredindewhiteofmaterials
the present invention. The second enbodinent is a

21 1&9&1 311835 bed pRfitel e forhl fust ardrieestidribeifading whiterhs 221 and 222. The
ubl e-l ayered internally-formed surfaces are forned '

r RE2 sheahd h&f nine doughnut
o a1 ol pe g g o

- type BitFe%ns &h %?luﬂﬁ& fils & frﬂl@mﬁ%e 'Eﬂiﬁg Qfdiéﬁi_?&% of 2mm arranged at the

center of the doughnut type pattérn and an outer circle having a diameter of 6mm. The
second interface 222 is formed on the second white material 211b, and is designed with
sixteen circle patterns each haviﬂg a diameter of 2mm. The interfaces 221 and 222 are printed
by a thickness of 20 mictometers using acrylic-resin ink, and then thermal-dried at a
temperature of 25 degrees Celsius for 30 minutes.

Foaming process: In case of injection molding, the third material 211¢ is inserted
between the printed surfaces of ﬁrst and second materials 211a and 211b, thereby forming a
combination 210. Then, the combination 210 is disposed into a molding die 230, and the
molding die 230 is closed. A black-particle-type material 212 is injected into a residual space

234 of the molding die 230. The black-particle-type material 212 is heated, softened and

melted in a material injector 232 at a temperature of 80 to 100 degrees Celsius before it is
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Interfacing pattern Formation: Each surface of the
first and second white materials 10 21l1a and 211b is
' to formfirst and second interfaci

S‘gtstzgsﬁ’gssggl and 222. The first interfacing pa‘{ktg[ 004/001809
221 is fornmed on the first white material 211 a, and
has ni ne doughnut type patterns each of which has an
inner circle having a dianeter of 2mm arranged at the
center of the doughnut type pattern and an outer
circle having a dianeter ofzpmm The second interface
222 is forned on the second white naterial 21 |b, and
is designed with 15 sixteen circle patterns each

injedialy IThereafieli, &¥Rboabiratio? 210 anbhtke nateginf 2i0age Rtedoamd pPdgd for 420
are printed by a thickness of 20 m croneters using

secofds ¢ 176 We@SbNCEIRHs uad atpideurk %@B!m’lfg/di‘ﬁzi $hsab peepare for a foaming

tenperature of 25 degrees Celsius for 30 m nutes.
pmcgﬁgm ng process: In case of injection nolding, the
third material 21lc is inserted between the printed

sur fafl ' . . ok
o RAERDY b RS RS TERALS sl Gyl o it
opelg?ﬁg%fl%:%gr :?gpaél%l%% s@%@d%%%gq@%%gb&%kg%dd\%ﬂ% Hi6rs Rflved from the
con b 2P s S AT oy Pl B iy ormec
bl ack- ticle-t terial 212 is heat t ened
surf@;:ﬁg ?24%3?{1 @'32 ifgrngﬁgrgp ggx}egk!afalm el g{fxgga%%gfzﬁg osf%e foam. The first
tenperature of 80 to 100 degrees Cel sius before it is,
intexfiDIBD pB1e06 225 ot b K RoTay douskont typp eeiteans on the material 211a
Thereafter, the conbination 210 and the material 212
becamnes tinmfistimerdalpy-fsmed sirface A20ng 8 eddihdd 3atm 27D distpetes of Imm.

Cel sius under a pressure of 6.5Kg/cn2 so as to prepare

Sixte@i-sedohd amirngly-forned s&fact 2ad dabingra diemetep o€ Ssun erei formed inside
rel eased and subsequently the nolding die 230 is

24194t kkdondInRRRNGdorniddafie Pt ab dbmedsidig kecohd anterZaing patterns
havi ng bl ack and white colors derived fromthe

AR g, ot a1 212 e foam 240 s

Third Embodiment

'FIG. 3 illustrates a manufacturing process of a foam according to a third embodiment
of the present invention. The third embodiment is a modification of the second embodiment.

Material Preparation: Two sheets of materials 311a and 311b are extrusion-molded
or calender-molded at a foaming rate of 150%. Each of the materials has a width of 40inches,
a length of 10 yards, and a thickness of 2mm,

Interfacing pattern Formation: Peanut-shaped patterns 321 constituted by a pair of
adjacent circles each of which has a diameter 6mm are arranged on the first material 311a.
Each of the adjacent circles of the peanut-shaped patterns 321 has a centric circular openipg

having a diameter of 2mm. Each of the peanut-shaped patterns are printed using a epoxy-
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surfaces 242 and 244 formng an inner cavity 243 in an
inside 241 of the foam The first interfacing pattern
290 2065868 ut ed by t he nine doughnut type pat t@FRRRM4/001809
the material 211 a becones nine first
internally-fornmed surface having a width of 3nm and a
di anmeter of 9nm 10 Si xteen-second internally-forned
surface 244 having a dianmeter of 3nmare fornmed inside
241. The second internally-fornmed surface 244 are
derived from second interfad?ng patterns 222 having
the circle pattern. Third Enbodinent 15 FIG 3
illustrates a manufacturi ngf process of a foam

resingbased H]kﬁl thg Tgstipgteripl atyd Burkeassiof 4Qf1mpm1e]5qr%gzghta margin of 10mm
invention. The third enbodinent is a nodification of

from the uperngriwtiombang lefrand-righhesighberinppegat-shapeh patissps. and thermal-

sheets of materials 311la and 31l b are extrusi on-nol ded

-~ driednt againperdiwe obéQidagrees Calsiusdon Ipgminatee. of 150% Each of

the materials has a wdth of 40inches, a length of 10
yar BsaminpdPracéshi @k asswhén Zmanchéfichinbe efeaieom drrphdtioar method is
Formation: Peanut-shaped patterns 321 constituted by a

adoptéd, thedecordthae Al 312 b ieRIhEpRR R 3 2MateChbt Reibted ivhempBiatily joined
6mm are arranged on the first material 31 la. Each of

and Eﬁ&hé’cﬂi&% Rikst lafdilag §1 1Qftiolign P @é’rﬁ%&%ss’?&ﬁ%ﬂ AndP BellE nﬁlté’:ﬁéﬂvely,

has a centric circular openi ng aving a di anet er of

oS A RSB L P or e o

mat%r]x 1 [?81 ?:ga]u%e V\ﬂnh nféa'tzlrggtﬁé t gﬁép%%eﬁ]n @e s@épt ﬁno%st% a heating
m and | eft-an ne| Ebor

and bo ri
prOﬁE%masg GhsBEm A erarviun 8 Torns SRRRE 27005 B Sep rior to an electron
nperature of 60 degrees_Cel sius for 15 m nutes,
imagigin GOTSH Bresse o £ ylpcteagaadifiian crvre-likehfoss mejding: The egpbination
irradiation nethod is 5 adopted, the second materi al
3103 heasednprist ben lgeospdinkes aig tgmperaivee hEft top2Q0rdegepep Selsius through the
tenporarily joined
chemical cross-linked foam molding, or irradiated by electron beams and heated through the
electron irradiation cross-linked foam molding, thereby permitting the combination 310 to be
foamed, In an inside 341 of a plane type foam 340 which is foamed uniformly and
continuously in a thickness of 6mm, a peanut-shaped internally-formed surface 342 that forms
an inner cavity 343 having a length of 9mm and two columns 345 each of which has a width
of 3mm in between the inner cavities343 are formed. The peanut-shaped internally-formed
surfaces 342 are spaced apart from each other by a distance of 15mm in the inside 341.

The inner cavity structures in the foams formed by the above-described first to third

embodiments have shapes, densities, and structures independently from the shape of the

molding die.

Fourth Embodiment



and attached to the first material 311 a through a
conpression roll and the like. Alternatively, a sheet
t jal rather than the second nateri al j
g???gﬁ@%ﬁ?% the surface of the first nateriwﬁaiﬁé%ﬁﬁhmmw
Thus- obt ai ned conbi nation 310 is prepared in the step
prior to a heating process in case of chem ca
cross-linked foamnolding and in the step prior to an
el ectron 10 irradi ation process in case of electron
irradiation cross-linked fogn nol di ng. The comnbi nati on
310 is heated and then cross-linked at a tenperature
180 to 200 degrees Cel sius through the chem ca

cr optgs Fdurtk @ehbbarmeniTl tdipReridedr méthodol @hizollihy prissre amtvolume of
beans and heated through the electron irradiation

a sp&ck OS5 ahliMeR CadiB2 RoriRH By infe RN R P3tmRE kilffick Ihaging hevide variety of
conbination 310'to be "foamed. 1n an inside 341 of a
a £ i i i . 5& f .
sharfy, "ABRRES ATeABSMAE forr (O BIERCHE (oREM yMMictn foaming
internal l.yv-for A e f j I,
agers I i st GRS iaB Pty Y6 oy (0B oréiBhle MR N glumo of the
f.which,has a wwdth of 3mmin between the inner

. .each
5 ml'l%yg{,}qtﬁ%glggrgcag}tg- formed. The peanut - shaped
interpal ly-fornmed , surfaces 342 are spaced art, fro
each PHENTHRE S5t BPATRVOR BoAING THA 8 Agragly e hme s a
The inner cavity structures in the foans forned b% thde q
second oemisgsagenbeentpined in the PRpted fo0ieALKY Redt KiPfaf Srade and 2
shapes, densities, and structures independently from
decdrhsition pemprratutee andviiost ep Wemingrgonts premibBligneeRyly dgsomposed at
2005/ 063864 33 PCT/ KR2004/ 001809 This fourth )
a pedtediin@htenigratorepr Sudtd éomming e off thisorbadimenigis an AC based
pressure and volune of a space, i.e., an inner .
10 foafifhgl agh’nt Ha@Ingegobitaondmide as al hiin feompeatns, uwlialk dah adengnposition
a Wwde variety of shapes. Additionally, this

tem?é@ﬁfg SNk tharsBRekRes (Blsflisfaas ads paderfionSntyunadfll 6Mtcal 80 ml/g.
oamng agent to the interfacing material (ink) so as

The! Brsfhdabeihe RbdnY tFRIALS it iSSBAh R g ARder A MABNOkeddd@ foaming agent

contained in the printed film are simultaneously decomposed at a predetermined temperature
such that a predetermined amount of gases, such as nifrogen and carbon dioxide, are
15 generated, Thus, the inner cavity filled with such gases is formed inside of the foam at a
position corresponding to the interfacing pattern.
The following table 5 shows a comparison of volume and repulsive elasticity of the
.innei' cavity and a specific gravity of foam in accordance with the contents of foaming agent
in the interfacing materials.

20 Table 5: Influences of foaming agent contents on a foam

Foaming Agent Volume of Innex Repulsive
Foam Density (g/cc)
Content(%) Cavitiy (Cm®) | Elasticity (%)
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5 air

| ayer
bl ended with the foam ng materi al
MOBoBBsRss SECOND foam ng agent cont ai ned in thg. - ean04/001809

in the inner cavity. A first foam ng agent

i s

printed filmin a way of a kind, a gr

deconposition tenperature,

and those

desirably the

ade and a
two foam ng

agents are sinultaneously deconposed at a

predet ermi ned tenperature.

enbodi nent

Such f oami

ng agent of this

is an AC based 10 foam ng agent having
azodi car bonani de as a mai.n gpnponent,

whi ch has a

deconposition tenperature of 152 to 158 degrees
Cel sius and a gas generation amount of 160 to 180

m7g. Thelfirsto2®am nd agent.3pl ended w t30 t he
foam ng material and thg second foam|ng agent

contained itn-the printed-film atre—si

decb(hposed at a (b?‘bdet er I’?l E;oiztogrrper at ure uch
predeterm

ned anmount of jgases, such as nitrogen and
car

 hat a

Ppn dioxi de, gwe 1o generapeg. INus, thegi nnef

cavity filled with such jgases is forned inside of the
foam at _a nomtlnn (‘nrrpqnnnrh_nn to the int orf@..h

pattern. The fol |l ow ng table 5 shows a conpari son of
volune and repul sive elasticity of the inner cavity

and gy PEGis}: (o &teg%%a&lxa&@nﬁgq%@éhpo@%%gta £& WakadcbRling to a

cont én oam n e I nterfacing
£l ff t
four@%mebé)ﬂ{lgenzjﬂtz tﬁep&egﬁ%veﬁbﬁxb xgg(r:ltes/olourreogr ng agen.
I ek %@F !}’%ia%’rgh?ggjgw%g%g B"é%%‘%ﬁ 4 ntéﬁi]b (4{‘)1 c”fil}é are formed

PCT/ HI t 2004/ 001809 00, 261, 3550 100. 242, 0253
at a foaming rate of 150% and cut into sizes each having a thickness of 2.5mm, a width of

100mm, and a length of 100mm. |

Interfacing pattern Formation: Stripes, each of which has a width 3mm and a length
80mm, are arranged in vertical and horizontal directions with being spaced to each other by a
distance of 20mm on a surface of the first material 411a, A designed pattern 412 including
such stripes also has circles of diameter Smm at crossing points of the stripes. An air passage
413 having a width of 2mm and a length of 5Smm is attached to a bottom line portion of the
designed pattern 412, Usually,.the designed pattern 412 is screen-printed using a rubber-
based ink so as to form an interfacing pattern having a thickness 70m, and then dried.

Foaming Process: The second material 411b is disposed on the printed surface of the
first material 411a, and the third and fourth material 411c and 411d are sequentially disposed
on a surface of the first material 411a opposite to the printed surface, thereby completing a
combination 410. Theréafter, the combination 410 of the first to fourth materials 411a-411d
is disposed into a cavity of a molding die having a depth of 10mm, a width of 100mm and a

length of 100mm, and then heated and pressed so as to be foamed. Accordingly, the resultant
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200.222.7056 . FIG 4 illustrates a manufacturi ng
process of a cross-linked foamaccording to a fourth
j of the present invention. Materi al
re%@?@?ﬁ%ﬂ Four sheets of materials 41 |a, A#CT§R2004/001809
411c and 41 Id are formed 5 at a foam ng rate of 150%
and cut into sizes each having a thickness of 2.5nm a
width of 100mm and a length of 100mm |Interfacing
pattern Formation: Stripes, each of which has a width
3mm and a length 80mm areyarranged in vertical and
hori zontal directions with being spaced to each ot her
by a distance of 20nmon a surface of the first
foam D Ghd ﬂhiéﬂwésa?f Ane S RachM3bher hda4léndtnef 180n0G. AQ internally-
such stripes also has circles of dianeter 5nm at
cl 9saln ' Ll i |sEa R AAS 3Rk8de GKltBe foam at a
formh SRS RGP IAS S, RIS EBicetih Biagt o8

mMmmis attached

_deptl%ﬁﬁ%m%%éa%{mﬁgi fgog'g ggshtgéc%néiﬁfofttﬂeef}irg%lbg rﬁlg i Vi A ﬁ;:%agture 442

pattern I'S" screen-pri
usi ng a rubber- based_in 0 as to.form an.,i f.aGi
formRbY e ERA SO RREA4 T %4 A FRHRC e dffer oBfl Wcture
Foam ng Process; The second naterjal 4 i s_di sposed :
442 by Tormeiprihagies ok b ot SDmmomd pelongth SF 1 ppiy rpERT T An ei
a, and the third and fourth material 41 le and 411 d, 4 A
injecaorel 58 dneremettad fo/thdiairpassagr 449n2ud ajt ph appEONGRte IESSPEe S fryectec.
material 41la opposite to the printed surface, thereby
portioa 1586 ef iingreaultao s 410 whemibe aiTheipeer 4% hastpassed is closed by an
conbi nation 410 of the first to fourth materials
attachiibar 480.dn shdi spesed of mdtieg egachtngntobr highsfrequegeyd ptiachment,
having a depth of 10mm a width of 100mm and a |ength

wheRhy 400k shiieapades ateabtand ipERImGH cadiydi2t 0 be
fogmed. Accordingly, the resultant WO 2005/ 063864 35
PCT/ KR2004/ 001809 foam 410 has a thickness of 15nm a

wi dth of 150mm and a | ength of 150mm An internally-
S o068 08 el ue or the foam at a
This fifth embodiment is a modification of the fourth embodiment, and provides an
ability of controlling pressure and volume of a space formed by an internally-formed surface. .
FIGS. 5 and 6 show manufacturing processes of a cross-linked foam according to a fifth

embodiment of the present invention

FIG. 5 shows a structure utilizing a single check valve 532. When a pressure 510

" repeatedly presses a foam 540, the space (the inner cavity) formed by the internally-formed

surface 542 shrinks and then subsequently an external air 520 is introduced into the space
formed by the internally-formed swface 542 through an air passage 530 and the check valve
532, thereby controlling thé pressure and volume of the space formed by the internally-
formed surface 542. FIG. 6 shows a structure utilizing two check valves 532 and 538. An

amount of air less than that of air introduced through a first check valve 532 is discharged

from the the space formed by the internally-formed surface 542 through a second air passage
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depth of 3mm neasured froma surface 444 of the form
410. The inner cavity structure 442 fornmed by the
Wb 8608akdsye f Ormed surface 442 serves as air pmﬂ%
The 1 nner cavity structure 442 is formed in
of a width of 120mm and a |l ength of 120mm
respectively. An air injector 450 is connected to the
air passage 445, and air of appropriate pressure is
injected. A portion 546 of the resultant foam 410
where the air injector 450 fyas passed is closed by an
attachnment 460 in such a manner of nelting attachnent
or high-frequency attachment, whereby desired air

536 RideSsUsRl GREACeavasss ahiigl the tb-¢ontrhdtidniopaetion af thespabé Zormed by
10 Fifth Enbodi ment This fifth enbodinent is a

the iRRHaf)-Ethie@ Rudbce $12, fPHHdtHre ik @RiCTBR haviBdhd tvay Eittels vaiRes 532
ability of controlling pressure and vol une of a space

and § %ﬁoﬁ%?%?résﬁﬁ@ﬂ@é LficleRfiathn Shet (02 TG, 5.FGhe fHiAGAb&Rliment,

show manu turing processes of a cross-|linked foam

moréfhg? 5%.! %ﬁp%?@%s %{efsig%nv\gd[gl tﬁ{'ﬁ%i k! vaﬁ{elt}‘ BEHREETAM; are attached

I nven structure uti11zing a single

heck I Wh ) I
to th(é ,aﬁ %gsgégaegy&%%ﬁ% gﬁi@m%?g] e E%agrilza%%tgé %créa%%ﬁ%f%ﬁb% abilities and the

fzgoétmolsw

I nner cav

. formed the i.nternally-formed .surface.542 shri

o sy Rt DR P el ap P 65 A G Bb B e foam.
i ntroduced into the space fornmed by the
internally-fornmed surface 542 through an air passage
530 and the check valve 20 532, thereby controlling
t heSixtheEmbedimenti vol une of the space formed by the
internally- formed surface 542. FIG 6 shows a )
st r BEE. Uritlusitatdsi azhamy faomaring peedessefl afosm B8cording (63 sixthgmbodiment
amount of air less than that of air introduced through

of tie présestinedneiok. Vht viettsdibddinaht BahacdiBchtiofiod thetfverth ¢rebodiment.
space formed by the internally-fornmed surface 542

thr Wia@Pﬁ%ﬁﬁ'ﬁ@n.ﬁT Wo IRSS9E P20 61 Q633661 186ire calender-molded
PCT/ KR2004/ 001809

at a foaming ratio of 200%. Each of the first and second film-typed materials 611a and 611b

has a width of 40inchés, a length of 10yards, and a thickness of 2mm.

Interfacing pattern Formation: A designed pattern 621 that is the same as the
designed pattern 412 of the fourth embodiment is gravure-printed on a surface of the first
film-typed material 611a at a thickness of approximately 40 micrometers using an epoxy-
resin-based ink. The pattern 621 is spaced apart from side edges of the first film-type
material 611a by a distance of 1 inch.

Foaming Process: The second film-typed material 611b is attached to a front surface
of the first film-typed material 611a where the designed pattern 621 is printed using a

pressure roll, thereby forming a combination of the first and second film-typed materials 611a

and 611b. The combination obtained by temporarily attaching the material 611b on the

~ printed surface of the materials 611a is foamed by a chemical method or an electron
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536 and a second check val ve 538 during the
re-contraction operation of the space formed by the
[ fornmed surface 542. Therefore, the
‘?§§@$@%e‘having the two check val ves 532 and @4ER204/001809
controls the pressure nore efficiently than that of
FIG 5. Inthe fifth enbodinment, nore than one air
passages are forned in the foam and a variety of
check valves are attached 5 to the air passages,

t hereby obtaining the foam4saving the increased
buffering abilities and the air suction/discharge
functions w thout arranging an additional air bag or

: 1rradf%HGiPmeﬁ103 hehi GaEhalS-FriheEFROMAE BR tHe rédultant Fodrh iuisitroat ths same as

manuf acturing process of a foamaccording to a sixth

thoseeﬁ%ﬁgi e Hurthdthd, ¢ gé‘ gzrl% %ét?dﬁtmétﬁ&cﬁﬁtaﬂs%rthe Thifie &4 Wahof the fourth

rrent |sam) tion of the fourth enbodi nment.

: teri aI op: Two filmtyped materials 61lla
embg@ e%tfs %Scb e g%tlb ger

al en -nol ded at a foam ng ratio of
200% Each of the first and second fil mtyped

materials 61 la and 61 Ib has a width of 40i nches, a
Iength of 10yards, and a thickness of 2mnm Interfacing
pat {h : A designed pattern 621 that is the

same_as the 15 designed pattern 412 of the fourt
enb&& neiustraosy g%ﬁ-gn]ﬁfil fopm avize ap eghyqngi?gngistqlwére to improve a

first filmtyped material 611 a at a thickness of

bufferg farétivat asklyanddr pirsealitityeaceordsi iy agﬁve@gbggybo&ment of the present
resin-based inks. The pattern 621 is spaced apart from

invesiiste Al efsamfmamdadtined tbyf he reeveppie emhedimentahassan infergllgformed
di stance of 1 inch. Foam.ng Process: The second

surfhdel fBRmiiN® @ieliniert @witaktréckulebhdt s mpitde bimbckiog ar fischmrging air.
surface 20 of the first filmtyped material 61lla

whe 'N?atérﬁ?P@?ﬁﬂaﬁ@@dﬁp@ﬁhﬁ&ﬁe@ﬁ’ﬁeriﬁs Prianhéd] Ushegaknder-molded at
pressure ro thereby form ng a conbination of the

a f{a%l.rix‘fgfrha"f'engf ng@% nehd el duy R a”ﬁieeﬁéﬁlllgs a Gflikifess dFDohd, a width of

nation obtained by tenporarity attaching

S fo

a chem cal nethod or an
el e%nte Qmﬁ@o paztt%g)sﬁgl%sa ion: arcular patterns each having a diameters Smm and a

'IOOPPE‘?%‘} terl@ﬁg&(}ml% Qn écglg%l printed surface of the

thickness of 50 micrometers is formed on the first film-type material 711a by way of printing
a mbbery ink. The circular patterns are disposed in the range of 160 mm? (80mm X 80mm)
with a margin of 10mm from the side edges, and spaced apart from one another by a distance
of 100mm. The printed circular patterns become an interfacing pattern 712.

Foaming Process: A second film-type material 711b is attached to the first film-type
material 711a to cover the printed interfacing pattern 712, thereby forming a combination
thereof. The thus-obtained combination is inserted into a cavity of a molding die which has a
depth of 4mm, a width of 100mm and a length of 100mm, and then the molding die presses
and heats the combination to form a foam 740. After releasing the pressure and heat, the

resultant foam 740 has a thickness of 6mm, a width of 150mm and a length of 150mm.,
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PCT/ KR2004/ 001809 irradi ati on nmethod. The

internally-fornmed surface of the resultant foamis

awoRsts/oeksss sane as  those of FIG 4. Furthernog 'K$£

air injection nethod is also the same as that o‘?r Basoutsos

fourth enbodinment as described in FIG 4. 5 Seventh

Enbodi ment FIG 8 illustrates a cross-1linked foam

having an air ventilating structure to inprove a

buffering function and an air perneability according

to a seventh enbodi nent of 3$he present invention. The

f oam manuf actured by the seventh enbodi nent has an

internally-formed surface formng an inner cavity
Thersdften,ca pueclt fosins i three dqodds| 2420éach tekingg diamgies afalrr@nrfgom a foam

air. 10 Material Preparation: Two filmtype materials
surfaéd {o #n iarehally-fofmarsufaed Bader -nol ded at  a foaning rate

of 150% and then cut into a size having a thickness

of PRATFoath WG bibdated BP IR saveithethBOBnBrtOhasLiromly the internally-
respectively. Interfacing pattern Formation: GCircul ar

form%?t ggﬁd@s’?ﬂr@f%ﬁ alBVdoNBni THeANRE Bl SareBh@Nef f0nkhivilmess 120mm

mcroneters 1s forned on the first filmtype

len bebe zl‘gelc@lu{ﬂ Ry 106 aD aHl'é{ep% aaﬁﬁu@ hghdkedi A’ﬂﬁrt from the

e C rcul ar erns are ISpOSE e range of

X 80 -
nelggg%gé cogﬁ% sy taﬁ% &t f“l‘n&m onregga‘{ﬁtgﬁgher {)dow lthg ?nsttéllg%@yeformed
i%) The Brl nted circular patterns becoms an
Suff?cﬁﬁ e CAPehist tR PPN Foami ng Process: A second

fllmtype material 71 |b is attached to the fir ) .
f i | Whepseprossuted? fsAppiiad frgmyag eisyl spiee t?‘ﬁtf%n 740, an i 750 in

interfacing pattern 712, thereby formng a conbination

- the POendawite #44 is Hiseharaedtoshe mtﬁé@tmuthﬁahql%ﬁﬂ% Qribig perippry. when

into a cavity of a nolding die which has a depth of
the grepsuresl Wi rlehsedf thi QBapm aard drobimeanfghenfoat 7AOGHTestoR RyhibA restoring
the nol ding die presses and heats the conmbination to
forcEPEMhe cdlomRs 748as MELIQS ok ehieids kit J52 tito thedms feneddurface 744,

heat, the resultant foam 740 has a thickness of 6mm

a Wighrapfs 500 ARt enbRNGER, Riis SRR 10\RRNRBLRE3 B that is
capable of sucking or discharging air only by the contracting/restoring action of the foam,
which is confrolled by adjusting the volume of the inner cavity and the size and number of
holes for air suction and discharge. It is also possible to form the internally-formed surface in
a multi-layered structure and a second internally-formed surface between the surface of the
foam and the internally-formed surface so as to insert a thin synthetic resin plate into a space
formed by the second internally-formed surface, The foam manufactured by the seventh
embodiment can be applied widely to products which require shock absorbing forces and air

permeability, such as shoe components, protective equipment, bed, chair, bag, floor material

and sound proof material.

' Eighth_ Embodiment
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38 PCT/ KR2004/ 001809 Thereafter, a punch forns three
hol es 742 each having a dianeter of 1nmfroma foam
swolasmeiggq an internally-formed surface 744. T
740 produc?ed by this seventh enbodi nent has nol%@%%ﬁ@%omsw
the internally- fornmed surface 744 but al so col umms
746 with the area range of 120mm wi dth and 120mm 5
| engt h. Each of the columms 746 has a dianmeter of 7mm
and is spaced apart fromthe nei ghboring colums by a
di stance of 15mm |Inner cavi39i es forned by the
internally-formed surfaces 744 are connected to each
other. When a pressure P is applied from an external
soudé@. P dllusimstes gameanuidctudng prace®s5ef # gross-fiskedhfnem according to a
cavity 744 is discharged to the outside through the

eightiio embodidignt ofiih¢ presandintvertion, mitleneighith etnbedipreat sher e dr glifferent
rel eased, the shape and vol unme of the foam 740 are

matea$ aeétbehyd fohea spRt donied Hyahdesmally-féreed glitfiteshad g aadriety of
sucking an outside air 752 into the inner forned

shaksag_rface 744. According to the seventh enbodi nent, it
is possible to manufacture a foamthat is capable of
Suclgi0ofodll, 4ifsAR R80T MaitherRY by *ﬂﬁe ﬁapﬁh embodiment shown in FIG. 4.
contracting/restoring action of the toam lchis

Thegénﬁg&;r 9h laﬁ%oﬁ)é/S@fjhéﬁ%Q di ag:{é?ei é? lrllléﬁﬁg iss(ﬁungﬂe%l Ak ﬁlge\é{i&y passage

the 'Si'ze and nuither or'air suc

.discharge...lt .i | so i.bl o formt . .
S5 4 LPROETE, et B PR BR 30 Gt ThEFBRL A0 having the v hol
84738 At FuE RS AR DS ER aebiding SlenAh. Vil Bl P hea? 364 to the foam 840

internal ly-fornmed surface,so as to insert a thin

at %%Per’i@‘t‘ﬁ'e&fﬁggf‘%4$ﬁ%"é’si%%“sa space formed by the
second internally-forned surface. The foam L
manut aelyuetanegolben $20vis djertedeibtngh thenair beln 82 avpieiairdnjection
wi dely to products which require shock absorbi ng

pasfage 8¢6, saeldthai the 200 injectivaghsdagd §45 muahess painrethane solution injection
conponents, protective equi pnent, bed, chair, bag,

patl | 846 doEihgr thal polgin@tians nlpioaonjetibar pkessEl OBéfre injecting the

Enbodi nment
polyurethane solution 820, the polyurethane solution is blended with a polyether-based polyol
containing isocyanate prepolymer, determined catalytic and foaming agent, in a ratio of 1:3 at
a high speed (impellar rpm; 6,000). At this time of blending, the polyurethane solution 820

has a weight of 25g that is determined by multiplying the volume of the space, i.e., the inner

cavity, formed by the internally-formed surface 842 and a desired gravity. Accordingly, the

- blended material of the polyurethane solution 820 and the polyether-based polyol is injected

into the inner cavities 842 through the air hole 847 and the polyurethane solution injection
path 846. After the blended materia! injection, the foam 840 and the injected blended
material are cured for about 8 minutes in the aluminum molding die 830 without applying
heat additionally, and then the foam 840 is de-molded from the molding die 830, thereby

forming a composite foam 850 integrally interconnected with the polyurethane. As shown in
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WD 2005/ 063864 39 PCT/ KR2004/ 001809 FIG 9 illustrates
a manufacturing process of a cross-linked foam
awoQuekoasssi 0 a ei ghth embodi ment of the presesiykraooooisos
invention. In the eighth enbodi ment, the same or
different materials are inserted into a space forned
by an internally-formed surface having a variety of
shapes. 5 First of all, a foam 840 is nmanufactured by
the fourth enbodi nent shown in FIG 4. Thereafter, an
air hole 847 having a di ane#ier of 1lmmis punched to an
air injection passage 845 that is connected to the
internally-formed surface 842. The foam 840 having the
the gfoss jsestion’ gl FIGs ¢lias pormpasit ninaeraforapd ryes n§ Horghgneqp goamed
830, and then a heat is applied to the foam 840 at a
polynestipes 858 rie famed 00 atgridigpel stguodws iCeh diside, 85200fathe foam 850. The
pol yur et hane solution 820 is injected through the air
gridshhedQdierfognddiayaidsdiinjlispdsedat a dels afjBmBvfiomsusinfatd 83l of the
the air injection passage 845 becones a pol yuret hane
comp6iitet form 850, eidd@bnaPatihe Sénddiupdlngethbe: RSI Yilleétih alxe composite
solution injection process. Before injecting the

inndPIhrEa 4R 8S4 8R! AdihRBeBStUmhhe pol yurethane sol ution
I's blended with a pol yether-based pol yol containing

if SOGBOALE Bk Qi:%}{ﬂeéinbogﬁ'ﬁéé %ﬁﬂﬁ%t@s@h@iﬁ%ﬂt&naﬁ‘ Yariety of materials
oam ng adent, 1M a ratio o 37t 15 a hi gh speed

[ .. A ' ' I [
s S5 PGP 8 T, P o T e 1 b
matgr_?eg 3{3.{1“1([1%29 ivb e&%&@é&x{%nﬂpgﬂﬁgc\éﬁlﬁuﬁfnﬁ@%st cha% 5P Fffed. Further, a

interpnally-formed surface 842 and a desired gravit

varigy @ piAsig reﬁnstWéauuﬁf’@ﬁ@gay%ﬂ&rpgbar}sfna?eﬁ@ﬁeaﬂ‘f;‘mgé?%sﬂ’& rubber,

_solution 820 and the pol yether-based polyol is |, .

siliqonjrelherand laixd SBRe NBRa BR, dstuilate batica) 2 plastst gratarigh agfay material,
hol e 847 and the pol yuret hane sol ution injection 20 -

or qibdrimiBdBls gent b vseH dndtadrrddbe pelyerefhane.i Speft matsaialstgy be injected
foam 840 and the injected blended naterial are cured

intd the iakeWavRics) insdred, jomddhe atackrdmbeneto ladd fgrntideinggeally with the
wi t hout appl yi ng

foam. Thus-obtained foam can directly be used as industrial components, or compression re-
molded, if necessary, to reform the shape of the composite foam.

In cases when an EVA based foam and a polyurethane are integrated with each other,

the weaknesses of the polyurethane material, e.g., decolorization, hydrolysis, bacteria

corrosion, and heavy weight, can be eliminated such that a polyurethane material having a
variety of properties and characteristics are effectively used. As a result, weak properties of
materials are supplemented. Additionally, foams are molded even without using an additional
molding die in accordance with the structure of the inner cavities and characteristics of
materials injected in the inner cavities. Furthe.;:r, manufacturing procedures and costs can be
reduced as compared with a co.nventional method where foams of different materials are

individually molded and attached with each other through an additional process.
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heat additionally, and then the foam 840 is de-nol ded
fromthe nolding die 830, thereby formng a conposite

tegrally interconnected with the
p‘gﬁ%’g’@?ﬁ%ﬂ As shown in WD 2005/ 063864 40 PCT/KR2004/001809
PCT/ KR2004/ 001809 the cross section of FIG 9, a

conposite inner forned | ayer 854 including a foanmed
pol yuret hane 853 is fornmed in a grid type structure in
an inside 852 of the foam 850. The gri d-shaped
inner-formed |ayer 854 is digposed at a depth of 3mm
froma surface 851 of the conposite foam 850.

Addi tionally, the foamed pol yurethane 853 filled in

t he A dolfiaing €abld 6i shoevs-4 e6mBshR e rprr%ﬁﬁlégaﬁ‘ c%r:rﬂdo@ﬁ@h%’és-lmked
of 4nm According to the eighth enb ment of the

foapreiethe golMestharRNinjedtedantoahy iBkr SRLRE feinsed ?}a&qutemally-formed
substituted for the pol yurethane. For exanple

surRed YRSt BV A0baRe iyl har 1ehas d&“&e @sttP@Pr%SeHﬁg BLidwakn BRY ndoggirethane

a variety of densities an ecu tructures ca
| i.7:e t i et |lasti.c re
matdhitl eiPthe, i U5 Mok | ool i uBBbinks "ERie o gotyurethane
ma %ghane rubber 10 sr [icon rubber and | atex (SBR,
BR, Acryl ate Latices), a plaster material, a clay

material, or other mnerals can be -used instead of
t he pol yuret hane. Such nmaterials may be injected into
the jnper cavities, inserted, joined or attached
t her ,6andforrredintegrally with the foam
Thus-obtained foamcan directly be used as _industrial
conponeni s, Dessite onpSesfeécdrrdmess hol Dedile i f| Terstaagtly | Repulsive
to refor the shapg of the conppsite foam 15 In cages

e e AGRP SBR[

pol yur et hane nat er aI e.g., decgolorizatipn,

hydr ol ys|ASThido£er aASED DESMON | ASTIA haazyASeiabicas ¢ an(%)
be eli _m nat ed suchl that a pol yufethane naferial having

e of pjnaup t+es—and—ch cs_are
E@‘M é%sﬁlvﬂ y @ig a result, weak properties of
terial§ are“supp enéﬁfceH’Pe)Add tioRdlly,|foart® are| 41
PAed eyen withouf using an additional
PUA) 0.38 60 (000 type) ] 2 3
PUE) 0.34 62 (C type) 31 12 33

* Surface hardness is measured by using Shore 000 type for the PU(A) portion, and

Asker type C for the EVA foam and the PU(B) portion.

Ninth Embodiment
FIG. 10 illustrates a manufacturing process of a cross-linked foam according to &
ninth embodiment of the present invention. This ninth embodiment is a modification of the

eighth embodiment. In the ninth embodiment, the same and different materials are injected



10

15

20

20 nol ding die in accordance with the structure of the

inner cavities and characteristics of materials

D the inner cavities. Further, manuf '

B?ggﬂﬂg/gregpand costs can be reduced as conparI;a(’gllﬂ\fu\aytﬁE‘&m18{'9

a conventional nethod where foans of different

materials are individually nolded and attached with.

each other through an additional process. WO

2005/ 063864 PCT/ KR2004/ 001809 41 A follow ng table 6

shows a conparison of proper4l es of conposite

cross-linked foamw th the polyurethane injected into

the inner cavities forned by the internally-forned
intos ipneraeayitiss formedEWA thra sueindlbaformad kafdcer adl theniajeed tdierials are

properties between the pol yurethane material and the
mofediah boiinitie ke tdvitiesBnd @ratues st cRF GieEbdrhes bet ween

the polyurethane 5 materials. Table 6 10

Dendilityll Praeatidar d0esel enehite Eﬁ&ha?@ I I%Q%Tlg%ﬁﬁl Lib& at a foam

(g/cc) (Shore 000, type C) (Kgf/CnB) ( )Jelasticity
rateAB TBO9)- 297ASTM D- 2240ASTM D- 412ASTM D 624(% EVA based

0. 2952(C type) 261241 f oam PU(A) 0. 3860 (OOO type) 423

Egg?%@gg&%ﬁ%glrﬁn g&gﬁ%&z %‘3‘6 &%Et];@gl%\r]tnﬁ c'sfﬁﬁ%nl SF 50mm is printed
at t@e&{ @;39 s th{%qgatef%ill@ﬁ:[% éﬁgl&gpﬂ.@n {férl{f}gal Ea}{d horlzontza rLnes Eavmg a length
of 50mm are also printed inside the circle pattern along the diametric lines of the circle
patterns. The circle pattern and the vertical and horizontal lines are formed of a urethane-
resin-based ink at a thickness of approximately 50 micrometers, thereby completing an
interfacing pattern 912. Thereafter, thus-obtained interfacing pattern 912 is thermal-dried at a
temperature of 60 degrees Celsius for 15 minutes.

Foaming Process: The material 911a having the printed patterns is disposed into a
cavity of a press type molding die, and then a residual space of the cavity is filled with a black

particle type material 911b that has the same foaming rate as the material 91la. After

disposing the material 911a and filling the black particle type material 911b, the press type -

molding die is closed, and then the heat and pressure are applied to the materials 911a and
911b therein for foaming, thereby forming a cross-linked foam 940. After curing the foam to
stabilize the physical properties, thus-obtained foam 940 has an internally-formed surface
944a and 944b forming an inner cavity therein that is formed along the shape of the
interfacing pattern 912. The internally-formed surfaces have a circularly shaped portion 944a
and a linearly shaped portions 944b.

The foam 940 having the internally-formed surface 944a and 944b is punched from a

surface of the foam 940 to form four holes 942 at positions where the circularly shaped
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FIG 10 illustrates a manufacturing process of a
cross-linked foamaccording to a ninth enbodi nent of

t WO 289586364 i nvention. This ninth enbodi ment iBCBKR2004/001809
nodi fication of the eighth enbodinent. In the ninth
enbodi nent, the sane and different nmaterials are

injected WO 2005/ 063864 PCT/ MD04/ 001809 42 into inner
cavities forned by the internally-formed surface, and

the injected materials are nolded at both the inner
cavities and the outer surfat® of the foam Material
Preparation: A sheet of white material 91 Is. is

| on- d a foam rate of 150% 5
porih S84 BRAREThely RsbRRPPeions Rofh.. aeh ohites v tholes 942 has o
: | er omm | ripnted at the center of the
d‘a‘%ﬁ@{ér%fg %1%‘5&“&%"?‘1"@ bale 942 basring eadiamelar kb Rimmons &rmed at a
lti nes, havi ng a }é'engt h of 50mm are al so printed inside
POS{ioR gt | an rhepadopRytionsed4fibasressr foceach néer.of Aftdahe punching
circle patterns. The circle pattern and the verti cal
Progfd ch it thel halesri4e, theeformrasdds drseaediirds hanity of a injection-type
resin-based ink at a thickness of approximately 50

moldingr direvkites adjublingethy ledenSH2tofimmndid@eten k@ chAEIpRA to a material
pattern 912. Thereafter, thus-obtained interfacing

injepart path 994 2 itlse Infeeriombypd hAGindldid ThSIRRE 3L Hcgz%leoééiZG& a material
degrees Celsius for 15 minutes. Foam ng ProceSs: The

injemat 260 &l dishbied 2ArREdA% Biel AL | §4LFROTE 10n.
into a cavity of agbpr ess teylpe ?%F@%‘tfltgarng?déﬂ §%6g%f§tﬁﬁgﬂe°g°n type
moldBgi ) ahd SIRACL merih j is filled wth a black
pglrgti cle type rr![rlatafelrllr%4 g?i%}{ttfﬁozrfl t ea%ga?lH'gatgléﬂEe.gmgmreﬁléane-based
ih o 8nj i al . After 15 di.sposi.ng the_ . .
o Pt errl“'i@(aitleaj 31% fg%ﬁ% ‘?"FF‘??%%- tﬁé‘%ﬁhﬁéﬂﬂﬁ {40818 1nsgped into the inner
: | | b, the press type | ding die is closed,
SR E Y PRI —-
erials. 911a and 911b therein for foam ng, thereby
molf B fityg AT lisHii foe dreeadmtal ABh.ehe duerip-tyhe nicading die is
to st gbi |ize the physical properties, thus-obtained
operegl-adghe fearm i demmdadnahs ghavar melIGs 0§ swefoaddomasla composite
944b formng an inner cavity therein that is forned
foam, |thak dnaledes sheypestlane trbsdn in the inner cavities. The urethane resin is extended
from the inner cavities to a surface of the foam and the urethane resin on the surface is shaped
along a shape of the cavity of the injection-type molding die. Thus-obtained foam can be
directly used as industrial components, or compre'ssion re-molded if necessary, to reform the

shape of the composite foam.

Further, fabric, non-woven fabricl, natural/synthetic leather, and rubber can be
selectively attached to the surface of the cooled and cured foam 940 or a variety of pattern
shapes can be attached to the surface of the foam. Thereafter, the surface of the foam can be
perforated and then other materials may be injected into the inner cavities formed by the

internally-formed surface 944 through perforations such that the injected material is extended

from the inner cavities to the surface of the foam. -
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20 interfacing pattern 912. The internally-forned
surfaces have a circularly shaped portion 944a and a
| woeasslhysszlpaped portions 944b. The foam 940 h 'f}gRi
internally-fornmed surface 944a and 944b is puﬁ%%e 001509
froma surface of the foam940 to form four holes 942
at positions where the circularly shaped WD
2005/ 063864 PCT/ KR2004/ 001809 43 portion 944a neets
the linearly shaped portions 944b. Each of the four
hol es 942 has a dianeter of4#£2mm Further, another
hol e 942 having a dianeter of 3nmmis forned at a
position where the linearly shaped portions 944b cross
t o d¥icteseilivdraboys, meateridhearp injediechipto the dues savifies P LAQ 944b and
the holes 942, the foam 940 is inserted into a cavity
molged integrplisc b the-inyipe abd wolet smghodicf tEVR Bscd SHhaR I THIE resuilts in
hol e 942 of 3nmm di ameter to correspond to a nateri al

aesihaficenthanuenat SoPikbproveniditin dHhesisl a4y oGy ) i
Thereafter, a nozzle 962 of a materi E'ihpﬁﬁ nj e?’tuor Yg%l‘gpemes and

funétiongli sposed to correspond to the material injection

path 946 of the injection-type nolding die, and then
a material 964 different fromthe foammterial, e.g.,
a urethane-based resin, is injected through the

nozzﬂeﬁthgéﬁg_ ﬂllﬂ%ﬁt’ the material 964 is inserted into

t he ties forned by the internally-fornmed

surf elgzlli %n%ﬁa resi dual, sgace of the injection-type
nol di Ry dit e UAFE & MARFAEMHPIoRess 9 jaceipesdlindgd dpam according to a
t?64, the injection-type nol di n%_ die is opened and the

tentf grihofiment of frejergsenhinveptinim ufhis| tenth porbodineent, paninternally-formed
I‘LE)lec_om,es,, a conposite foamthat includes the urethane

surlagssis fividedrpte meredhandapireitein 2 Wide veniay bastepemsin i s
extended fromthe inner cavities to a surface of the
f oaAvlaiprip! theparatismh aRenrrshedtn o Aat-filen-sipe fraseridls 1611@apeo1 1b, 1011c
15 along a shape of the cavity of the injection-type

andrkO1 t g cefiender-inidedittafomaiiglrae B ¢ 60% Pd tH Q8 ity 2UBRR having a
as i ndustrial conponents, or conpression re-nolded if

thichRse 88 arSym ! © width GFTODRS ardhARSAf e ]
Further, fabric, non-v\iove% fabr?@,%@?%%érﬁﬁgpgggom {lat

| fild-§8é RaferiaBNG 11 M RRET01G8%eMRerforated to form two holes 1012 having a diameter

of 2Zmm.,

Interfacing pattern Formation: A urethane ink is printed on both surfaces of
materials 1011a and 1011b in such a manner that margins of 10mm are arranged from the
cutting edges of each direction. The cross section of the perforated portion is also covered by
the uretlﬁne ink, and selected one side of materials 1011c and 10114 is printed, thereby
forming an interfacing pattern 1021, Thereafter, thus-obtained interfacing pattern 1021 is
dried,

Foaming Process: The first and second materials 1011a and 1011b are attached to
each other, and the printed sides of the third and fourth materials 1011¢ and 1011d are

combined with the combination of _the first and second materials 1011a and 1011b.



10

15

20

selectively attached to the surface of the cool ed and
cured foam 940 or a variety of pattern 20 shapes can
bgoabdsmedzesl to the surface of the foam There (‘}’11%1%2
the surface of the foam can be perforated andq{ en 0041001809
other materials nmay be injected into the inner
cavities fornmed by the internally-fornmed surface 944
t hrough perforations such that the injected materi al
is extended fromthe inner cavities to the surface of
the foam WO 2005/063864 PCHs5KR2004/ 001509 44 As
descri bed above, materials are injected into the inner
cavities 944a and 944b and nolded integrally at the
Therqadterd dheansnlioui ssruciie i aoerted ifthe ik diageess boanfectiBhitgpe molding
_results in aesthetic enhancenent and inprovenent in
die 40fe wihizh hes » evidsh lof 100, adewith afiFOkiny andds REH b FOmmNshd then heated
functions. 5 Tenth Enbodinment FIG 11 illustrates a

andrppessddasut asrtd by fpnOsle SRrély BB SSohh 1688 aAQTRES Qﬂlicﬂ&ﬁ&g. The
n

to a tenth enbodi nrent of the present invention.

foarh N80 hant WidenSoHorRMt, lﬁﬁ@h ol 3R hd 2 HARARES oSN :A ‘§$ yFurther, a

is divided into nore than two parts 1n a wde varie

mul}?lfla)selﬂ?ﬁ%&rna]rl?-fyﬁﬁe%r ét@falcg q q@%@t W%&%Q@%ﬁ%@\?ﬁ& glnaggmeter of 3mm

lat-filmtype materia

are an%l‘l? Ii]l?{h% i6th €S WP nqggalﬁrté@%ﬂf gurlq'a{r:]% Foé'%tﬁigsg{ gll}mglp g@vity has the

en cut 1 nto’a shape

2, . dt h and..a.l ength of 100mm The )
mulf 850, Syl O Bor PP S sy e @mﬂap@ga%fat_, gigr materiels
cen 5P bested ot SRR T ce e e e mwcriat | on® A

urethane ink is printed on both surfaces of materials
01l a and 101l b in such a manner that margins of 10mm
are arranged fromthe cutting edges of each
di r &eventh Bmbedimentss section of the perforated portion
Is al so covered by _
FIG, 12 illustrates a manufacturing process of a cross-linked foam according to an

eleventh embodiment of the present invention. This eleventh embodiment is to provides a

-method of forming a three-dimensional internally-formed surface having a variety of curved

shapes.

Material Preparation: First and second materials 1111a and 1111b are injection- or
compression-molded from a white particle material foamed at a foaming rate of 170%. The
first and second materials 1111a and 1111b have bumpy surfaces. Also, a particle type
material 1112 having a weight of 20g is prepared.

Interfacing pattern Formation: An enamel-based ink is sprayed on both sides of the
first bumpy material 1111a except a masking portion 1113, and then dried. The sprayed ink
has a thickness of 40micrometers.

Foaming Process: The dried material 1111a is combined with the second bumpy

material 1111b, and the combination of the first and second bumpy materials 111la and
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the urethane ink, and selected one side of materials
1011c and 1011d is printed, thereby formng an

[ j pattern 1021. Thereafter, thus-obtg]
iﬁ?gg)gg%ﬁg pattern 1021 is 20 dri ed. Foaninéehﬂ&gmMNM&m
Process: The first and second materials 1011la and
1011b are attached to each other, and the printed
sides of the third and fourth materials 1011lc and
1011d are conbined with the conbination of the first
and second materials 101la gnd 101l b. WO 2005/ 063864
PCT/ KR2004/ 001809 45 Thereafter, the resultant
structure is inserted into a cavity of a press or

1111b M B6drie@Nntb¥PRvIPI E3NES a Piess-3PStholdMy ¢lb 1136, Theveaften, ofesidual
100, a length of 100mm and a depth of 10mm and then

s_pacc??%ﬁ? dr i@ gameﬁﬁ,@dissmeaswtt@ the pheRReGpe @@y 112, Then, the

ormng a foam 1040 after cooling and curing. The

o B By T g i 0 e s

r, abnnulti-layered
i nternal | y-f.0r [ S
type ERITRG it b E: B TRy At 5, PRIESTAC Khm 1140 has o
Thus, the internally-fornmed sur e f.orm.n N4 Nnner
curvidapierspsioreE e {142 g e 13 T 8 el
120/ 120/3.5mm Simlar to the ninth enbodi nent, other
materials can be injected into and filled in the
inner cavities 942 and the hole 944. 10 El eventh
Enbidelfhdmbmdiment? j | | ustrates a manufacturing process
of a cross-1linked foam according to an eleventh )
enbBIG. iénillusitateshe manoetring mvensss oha cmss-tinkede{oapy pecording to a
enbodi nent is to provides a nethod of formng a
twelfh eg®odinigrnsi onal internal ly-formed surface having a
variety of curved shapes. 15 Material Preparation:
Fi r ftatatl Ps@ammdn oA airbtainstefidl1141aa an thjddibnd br acmpression-molded
injection- or conpression-nolded froma white

i@ bAdpbR- teddal hORTBARL el GANINY drdt Rcofd AdD%ird materials
um@ﬁgbhﬁilﬂr%stg%aﬁ%tsgcond mat ergi ales 111’]?./2 and 1111 b have

121 P IRY 1 5MLTRE GRo pRpafed & PREhidY Biel HPB0% using the same material and

method as the first material 1211a.

Interfacing pattern Formation: A urcth@ewbased ink including a 5% foaming agent
is sprayed on a whole surface of the first material 1211a at a thickness of 30 micrometers, and
then dried.

Foaming Process: The first material 1211a covered by the interfacing pattern is
combined with the second and third materials 1211b and 1211c, and then the combination
thereof is inserted into a cavity 1232 of a pre.ss-type molding die 1230. Thereafter, the
combination is heated and pressed so as to be foamed, thereby forming a foam 1240. Then,
the obtained foam 1240 is cooled down and cured,

Although the first material 1211a is foamed simultaneously with the second and third

materials 1211b and 1211c, there exists a space between the foamed first material and the
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material 1112 having a weight of 20g is prepared.
Interfacing pattern Formation: An enanel -based ink is
swoayesaessg4 bot h sides of the 20 first bunpy neé&gkk#oanoisoe
1111 a except a masking portion 1113, and then dri ed.
The sprayed ink has a thickness of 40m croneters.
Foam ng Process: The dried material 111la is conbi ned
with the second bunpy material 1111b, and the
conbi nation of the first and second bunpy materials
1111 a and WO 20051063864 46 4PCT/ KR2004/ 001809 111l b is
inserted into a cavity 1132 of a press-type nol di ng
. die 1130. Thereafter, a residual space 1134 of the
intepgljy-famed sprface 1242 feedtothe fact thet thefaaindherate/ pithendits iriatdrial 1211a
. .1112. Then, the conbination and the particle type
is lovepr 8rah ghat D 12 ecend aglethiré mareiatseld 1abhdnd 1 EIBES) dpprdxitBately 20%.
press- type nolding die 1130 to be foaned, thereby

Thefedoraj mgepardi@hinntl 46kt 174® déDam fidd Ahd) Bt Inatridd WY 84 can easily be
internally-fornmed surface 1142 at an inside 1141, as

takeR QWO he ifttfpall} Zormeaeduithét, BRDS BiddBREm b Fspaks 1250 can be obtained.

illustrates a manufacturing process of a cross-

TheffoaBdapsr Bis0gs EfpdRed biflatd %cﬁ @? lgglgfg)tam di?@lteﬁ{ | %érerial can be

Preparation: A first materi I'nj’ectron-
inseftAIEE RNk hng a particle-type naterial at
" ea foa%ﬁng rgggisgﬁ&fég‘%)' and second and third materials

121 I'b and 1211c are also prepared at a foamng rate

of 150% using the sane material and nethod as the

first, materj al d1211 a. Interfacing pattern Formation:
A u He-SHReementy i nel uding a 5% foani ng agent 15

IS %Péa%fq on a whol e surface of the first material
121 ilpstrafes R feaRIR DG 1PeeH AL e aress-likad fodmenccording to a
d

'chirt(ti,lgnl’clge embodiment of the present invention. The thirteenth embodiment is to provide an
internally-formed surface connected or opened to the outside in more than one direction.

Material Preparation: A film-type material 1311 is calender-molded at a foaming rat
of 150% to have a size of lmm thigkness, 20 inches widths and 20mm lengths., Thereafter,
the film-type material 1311 is taken up on a roll.

Interfacing pattern Formation: A colorless PVA resin based ink is gravure-printed
onto one surface of the film-type material 1311 at a thickness of 30 micrometers so as to form
an interfacing pattern 1312, and then the resultant structure having the interfacing pattern
1312 is thermal-dried at a temperature of 60 degrees Celsius for 15 minutes. Thereafter, the
dried material is taken up on a re-heating roll 1320 that is formed of aluminum and includes a
heater,

Foaming Process: The material 1311 wound on the re-heating roll 1320 is inserted
into cavities 1331 and 1332 of a press-type molding die 1330 where a heater is installed,

Each of the cavities 1331 and 1332 has a half cylindrical shape, such that a half of the wound
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Foam ng Process: The first material 121l1a covered by
the interfacing pattern is conbined with the second
awo 2bdsfoskesat erial s 1211b and 1211c, and then gdi@kr2004/001809
conbination thereof is inserted into a cavity 1232 of
a press-type nolding die 1230. Thereafter, the 20
conbi nation is heated and pressed so as to be foaned,
thereby form ng a foam 1240. Then, the obtained foam
1240 is cool ed down and cured. Although the first
material 121la is foaned si g taneously with the
second and third materials 1211b and 1211c, there
exi sts_a space between the foamed first material and

maiefie WAdl X0ipsyredIs®ahe Gt KRAQOKE30 AF8B:0uptEr part of the molding die 1330
internally-fornmed surface 1242 due to the fact that

and the ofheahdlhgf thatveounf] mdteridli1831 isnaseetell ahto TRl decand bavity 1332 of the
| ower than that of the second and third materials 1211

othér raolding 2l part. bifrepipsarthgitieehater2D 4631, Theped milding die 1330 is
separated inner part 1243 derived fromthe tirst

cloged] id fien el Rete@m@RSRI Y331€is He@8 MndYhes®dd N8 temperature of 150
internally-fornmed surface, and a predeterm ned space

degledB el PR hlsaRE of 55&&%@@0"%@0%%?58% ]?Rféexs‘ peing de-molded

exposed outward such that "other tToamo eren

Lal NS fiddedei t hi,s_space,.

ol RSy P Delre (SR R 303 b el SR8ty cured
_ uri rocess ,of crqss-1jnked.foam accordi ng )
at ?Eéﬂﬁieﬁ%gmr‘?’t Beatess Coltpioondoe Jt“h%gbdlr‘%’s@’ﬁtme 354 8% hysica

inventjon.. The thirt th enbodinent is_to, provide an
propolte AR der [P H0 SctiRe dioet e BRingcrolld o and then re-
~outside in nore than one direction. Mteri al
WO wWindpg.beaml3p0, therply fesmingiadpam having g uniform cross section and a
cal ender-nol ded at a foamng rat of 150%to have a
congipyaus shapenthhistihigtenth smbpdinient4ilbavsvai ftrhsioard a Zomrhaving 2 uniform
| engths. Thereafter, the filmtype material 1311 is
andtcaRigmoupcross sctiad, iwhidbwistoe tikelg talge drale b gi tomiehtiotal pressure
A colorless PVA resin based ink is gravure-printed

crosrfred foantny hathedof the filmtype naterial 1311 at a
t hi ckness of 30 mcronmeters so as to form

Fourteenth Embodiment

FIG. 15 illustrates a- process of manufacturing a cross-linked foam according to a
fourteenth embodiment of the present invention, The fourteenth embodiment is to provide an
internally-formed surface having multiple-plane structure.

Material Preparation: Three sheets of film-type materials 1411a, 1411b and 1411¢
are calender-molded at a foaming rate of 150% using the same material. Each of the film-
type materials 1411a-1411¢ has’a thickness of 2mm. The maximﬁm dimensions of each of
the first, second and third materials 1411a, 1411b and 1411c is 100x100mm. It is desirable

that the first 1411a have a width of 100mm and a length of 100m, the second material have a
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an interfacing pattern 1312, and then the resultant
structure having the interfacing pattern 1312 is
twonnmlossied ed at a tenperature of 60 degrees GatEkRS04/001809
for 15 minutes. Thereafter, the dried material iIs
taken up on a re-heating roII 1320 that is forned of
al um num and i ncludes a 20 heater. Foam ng Process:
The material 1311 wound on the re-heating roll 1320 is
inserted into cavities 1331 and 1332 of a press-type
nol di ng die 1330 where a hed®er is installed. Each of
the cavities 1331 and 1332 has a half cylindrica
shape, such that a half of the wound WD 2005/ 063864

widtpclt P kmecod Adergoof Anrmand fiehird BBteriplsl 41 e bateadwidi ¢f 80mm and
the first cavity 1331 of the upper part of the nolding

a lengtheofBBR(n, fanekatpe. ot her hal f of the wound materi al
1331 is inserted into the second cavity 1332 of the
ot hpiterfielrgi pagedi Forpatién: Afdretharierises tnkrig sérben-pairited dmbne surface
1331, the press-type nolding die 1330 is closed, and

of eddRET th @ chbits Sid @k Rdiidlal 411834d 1151 Nerfied nanginehgIpakced apart
at a tenperature of 150 5 degrees Cel sius under a

fronP frfe S L& é‘@% b%%o&gﬁaﬁ&goﬁﬁnﬁiseﬁcepttﬁorﬁ QadRdin Aok efheféﬁy F8rming an

de- no m t he press-type nol ding die, arol-type

ot} f%?%‘?"ﬁ@ﬁ} %féf T e I B et T o ™
LB NIRRT i
1320 1 50
sty R e 207 o Pt B R JEER i oo

and a 10 conti nuous shape, This thi rte enbod

uppel JigpREORSE B Ak e Be BIChPRG AmShRA WgFIQ 5 B freons qaterial 14115
conti nuous cross section, which was not Ilkel to be

is idesried thetweeghthe Swhaadt thipdamaisrials siflda @rioi;@,11|65 ihegepy forming a
foam ng net hod. Fourteenth Enbodi nent 15 FIG 15

comibiratish 141 0es Adteptint dlssconibimsionfldtd isrinsegedinto assavityi MR8 @f a press-
foam according to a fourteenth enbodi nent of the

typdh6 dié MyEN bh@then hbRed aur presed t lerfondédreAfted the famming process,
provi de an

a foam 1440 is formed and de-molded from the press-type molding die 1430. And then, the

foam is cured and cooled down at a temperature of 40 degrees Celsius for 20 minutes.

The foam 1440 has a size of 150mm width, 150mm length and 3mm thickness, and
has a bottom surface 1441a, a middle surface 1441b and a top surface 1441c. The bottom
surface 1441a that is larger than the middle surface 1441b is derived from the first film-type
material 1411a, the middle surface 1441b that is larger than the top surface 1441c is derived
from the second film-type material 1411b, and the top surface 1441c is derived from the third
material 1411¢, whereby the sides of the foam 1440 have steps due to the size difference

thereof. As shown in FIG. 15, the foam 1440 has 2 double-layered internally-formed surface

1442b and 1442¢ which are opened in different directions as indicated by arrows, This

internally-formed surface shown in FIG. 15 could not actually be accomplishéd by the
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internally-formed surface having nultiple-plane
structure. Material Preparation: Three sheets of
fwo s pEE3cd Rt er ials 1411a, 1411b and 1411c ar®T/KR2004/001809
cal ender-nol ded at a foamng rate of 150% using the
same material. Each of the film 20 type materials
1411a- 1411c has 'a thickness of 2nm The maxi mum
di nensi ons of each of the first, second and third
materials 141l a, 141l b and 1411c is 100xI OOm It is
desirable that the first 1#lla have a width of 100nm
and a length of 100m the second material have a WO
2005(063864 49 PCT/ KR2004/ 001809 wi dth of 90mm and. a .
convertingehpressurOassalinked feaning methpsk & mogmal prassuie Fasydinied foaming
wi dth of 80mmand a length of 80mm for exanple.
metHor} text thig fourfeqdh smbodimerimalies it possibieet hane- base ink is
screen-printed on one surface of each of the second
and third materials 141 |b and 1411c with a margin
bei ng spaced apart 5 fromthe side edges by a
di syi@e&sh Binbodimexcept froma certain edge, thereby
formng an interfacing pattern 1421. Thereafter, the

resyhtang jindstries ‘drrﬁaﬂﬁadﬁfrh'%dpro&@@ﬁf AGrd60mRed foalh &ecording to a
first to third materials 141l a-1411c are sequentially

ﬁfte%%t{x %ﬁﬁ%girriégg f’f 'flﬁge? ﬁ%&&ﬁ%\?&%ﬁ&ﬁ‘.at’{‘ﬂe herdeRfheErhBdifient is to provide a

terns on their surfaces are arranged in

. .uppe Lr 1,01 SO g h: s a different

e PP b 58 B o B Rk 28 SuARE R AE 8 0 it
i.ﬁerted between the first and third materials 141l a
maigfilial a4 Re  hereby fornming a conbination 1410. After

that, the conbipation 1410 is insert inta a gcayi.t

| 43 Mgris, T5PaReRtion; o TRe PR B b0l S 2 s afERd nlolded at o

heated and pressed to be foamed. After th oam ng
thicjreseefcdmm agd putdioraeitrulas shape hayngn dlaH@I%F 4&8™ r om t he

press-type nolding die 1430. And then, the foamis

cur duterde Roombtioh:ddverethenearesiprhpendaink iepristed onigehe elseplar-shaped

Cel sius for 20 mnutes. 15 The foam 1440 has a si ze of

matdAINMBINE dhha sRERnof kirclgt invapda Jiamétt of Gies sndamndhickness of 50

micrometers, and then dried,

Foaming Process: A second ﬂlrﬁ-type material 1511b that also has a circular shape
is combined ﬁth the first film-type material 1511a having the interfacing pattern 1511a
thereon, and then a combination 1510 of the first and second film-type materials 1511a and
1511b is inserted into a cavity of a press-type molding die 1530. After that, the combinations
1510 is coved by a polyester-based synthetic textile 1520 having a thickness of 1mm, and
then a top cover 1541 of the molding die 1540 is closed. The combination 1510 is heated and

pressed, and therefore a portion of the combination 1510, especially the first film-type

material 1511a, is molten, infiltrated into a surface 1521 of the textile 1520 and adhered to the

surface of the textile 1520. Generally, the combination 1510 is foamed in a thick-wise

direction when the molding die 1540 is opened, thereby forming a foam 1540.
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has a bottom surface 1441a, a m ddl e surface 1441b and
a top surface 1441c. The bottom surface 1441a that is
I the m ddl e surface 1441b is deriv f
t\ﬁ%@@?/yiﬂtﬁ@i Imtype material 1411 a, the md lg/ﬁﬁ%mmsw
surface 1441b that is larger than the top surface
1441c is derived fromthe second filmtype materi al
141 I b, and the top surface 1441c is derived fromthe
third 20 material 1411 c, whereby the sides of the
foam 1440 have steps due tsithe size difference
thereof. As shown in FIG 15, the foam 1440 has a
doubl e-l ayered internally-forned surface 1442b and i
144%%ervhe dérmedingypibn dfidar rl 540 fif frmad odithe swifasasl 534 of the textile
i ndicated by arrows. This internally-fornmed surface

15205 hewas an iféreal it fored st fet] 542, twiddH i led adthaaip bt shiesidby541 of
t he WD 2005/ 063864 50 PCT/ KR2004/ 001809 conventi onal

the T4 $540. €TIRE GSiSeith R dmRatAbeBbhieroafol feetepBhsed synthetic fiber,
pressure cross-linked foam ng nethod, but this

ileOHE- LR i itk € Fufthéd 1 cavity can
e o R B i Bt oty
[ ss. Of 8 .Cross-/| | i i he

be AR R RS R, bE TR, RABBAER MTARAE empodiment of ¢
Lfteenth enbodinment is to provide a nethod in which
HEVERHY havi ng an internal ly-formed surface is formed

on a different material at a tine. Mterial

Preparation: A first filmtype material 1511a is

cal ender-nolded at a 10 thickness of 2mm and cut into

a cSiegnthBEnbodimendayi ng a diameter of 10mm |Interface

Formation: A urethane-resin-based ink is printed onto,

t he BQr tUilkustretes patanwienteingaproaesy of ajcposs ligked, oagy according to 2
circle having a dianeter of 3nm and a thickness of 50
sixtesnthr enisidément afhihe tyvesent irivedtionFBlarbintgerth curbpsliment J@ ¢ pEpvide a

filmtype material 151 Ib that also has a circular
methdtaPigere a material for inner cavity is extrusion-molded.

f
presg

Material Preparation: A red pellet type material, which is formed from a material by
a foaming rate of 170%, is injected into an extruder and then heated in a cylinder to be molten.
The molten material is compressed by a screw and discharged through a tube-type die, The

discharged material is solidified by a cooling device to be red pipe-type material 1611a that

has a Smm outer diameter and a 2.5mm inner diameter.

Interfacing pattern Formation: An enamel-based transparent ink including a 10%
foaming agent is injected into the inside of the red pipe-type material 1611a and then coated
on the inner surface of the red pipe-type material 1611a so as to form an interfacing pattern
1620. After that, the enamel-based transparent ink is dried.

Foaming Process: The resultant red pipe-type material 1611a is cut into 3 pieces,

" and then combined with a white material 1611b that is similar to the injection- or

compression-molded white material 1111b of the eleventh embodiment, thereby producing a
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15 is conbined wth the first filmtype material 1511a
having the interfacing pattern 1511a thereon, and
t ination 1510 of the first and secory
\b?%{l({ﬁ/yogje%@nat erials 1511a and 1511b is insert gémf]?&o?)“mmg
a cavity of a press-type nolding die 1530. After that,
the conbinations 1510 is coved by a pol yester-based
synthetic textile 1520 having a thickness of 1mm and
then a top cover 1541 of the nolding die 1540 is
~closed. The conbi nati on 151052 s heated and 20 pressed,
and therefore a portion of the conbination 1510,
especially the first filmtype mterial 1511 a, is
commtm 1616 pifter Bebdhs eambinationr64¢ ef hs24d pipetyre metetiall 1611a and
1520 and adhered to the surface of the textile 1520.
thedrilereattrial 16 hd s dimorteditriton c4Wty01 638 of @ anmsitype molding die 1630, and
thick-wise direction when the nolding die 1540 is

. thenpeesidiial sphee efthe cavity 1gB2ais Fitladrnvith40vhiQ 2006496 3864i2D 1650 that

PCT/ KR2004/ 001809 After the de-nol ding, the foam 1540
hasithe §apioneanDg rith s &wx{e@?qnelt%m%n&lhelt eﬁrﬁé ineerte%lfb%&bmanon 1610

and has an internally-forned surface

and whiteSshriild-fypRinfateril 1@31) 4rp ﬁieﬂ%e%fé&gndﬁress%% etsqg%ﬂnsf'%am 1640.

This fifteenth enbodi nent can

pol ViS@h R ho %gngﬁﬂqfcla?st IIOHQ S;Itth? Eddt ﬁg?-t% ‘Saterial 1611a

fabric, arti ICI eaf er an
: t 5.b d
o B AL OREL oS B %1%?3%@866%{:?4@4# Rirviag et of 4mm,
TR ER R ety L Erhe B r raon Ay oo fam 1640
SS; I|n ed_foam according to a_ 10 sixteenth
m°@‘ndr‘éﬁo nfg‘ﬁ’t inffeng WefOEP@% pataceR 4. 18 Aher Hismstox aethe Hiner cavities is

enbodi ment is to provide a nethod where a materi al
betygsn 4 ferfonmg theifesm isfosned insd 1ed cotot.ded. Materi al
Preparation: A red pellet type material, which is
f or nle@rdsp-tinkesl fvaming methiog of dhef prammglvelatcﬁz mbviliéDdmwids variety of
injected into an extruder and then heated in a

innerydaivitgl etrudtare ietegmlly €oemed with the foam. The cross-linked foam prodﬁced by

the present invention mainly comprises the form body and the inner cavity structure at an
inside of the foam body. The shape of the inner cavity structure may be determined by the
internally-formed surface that are classified into a closed type and an open type.

In the closed type, the internally-formed surface is disposed inside the foam body
and the internally-formed surface is closed. However, the internally-formed surfacé of the
open fype extends to the surface of the foam to communicate with the outside.

The foam body may have air passage communicating with the inner cavities, such
that the air or gas can freely keep up the stream from the outside into the inner cavities or vise
versa. Further, the foam body may have a valve system in the air passage so as to control a

flow of the air, gas or vapor, wherein the valve system may have a check valve. The number
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The nolten material is conpressed by a screw and

di scharged through a tube-type die. The 15 di scharged
nwDenisakssss sol i dified by a cooling device to RevkRMo4001809
pi pe-type material 161 |la that has a 5nmm outer

di ameter and a 2.5nmm i nner dianeter. Interfacing
pattern Formati on: An enanel - based transparent ink
including a 10% foam ng agent is injected into the
inside of the red pipe-type material 1611a and then
coated on the inner surfacé3of the red pipe-type
material 161la so as to forman interfacing pattern
20 1620. After that, the enanel -based transparent ink

and shapgof dbe 2k Rapsasg apd yelve are nrefehmégd;lan@\manwahem edifigations and

material 161 la is out into 5 pieces, and then
varidionb reedssible forghesmi t e material 1611b that is simlar
to the injection- or conpression-nolded white
mat Onht at mbielof the afatdriabthat Rvkaniameerntuo diffeeatt fronhthedbam body may
produci ng a WD 2005/ 063864 PCT/ KR2004/ 001809 52

be fRRABE MBdrte@NntbGAinnéY da@ity biftddture! Mhus; Gi¥fbaa i a3Thale L&kiddk physical
the red pipe-type material 1611 a and the white

18 Hbdnail8bnliR daftsi Nserted into a cavity 1632 of a
pml‘g?eess f/lpe%rrglldlﬂngsdl e 1630, and then a residual

oo GRSt B obl E R ol o st
the red pipe-type material 1611. The inserted

pres@%ﬁ’&Yeﬁ’g?l?on 1610 5 and white part| cI e-type materi al

165 e th heated a sse m a foam
1648188 B P s Fisam R PaBs L S ey PoRABRIE § ipbinaton
of the red pipe-type mteri al 161 a 1Is recgssed and
of faidypenmaisrals heningnipteriaging \patternid d 1 ufor hHdJ £B4 Uaes maigrials. As
a dianmeter of 4nm The internally-forned surface 1642
showp imEIGH 181ina7, aely of the cresadined fopas ird & famobady regen inner cavity

includes the five internally-fornmed surfaces 1642. |If
struttue: fdimedEbiean inferndlly-formet sucfavs.ties is 10 between 4 to
8 mm the foamis fornmed in ared color. A

Cr 0%e |ihndk @alvityoaichige BEHRGHare stohe inREGENIS toWemiay be filled with
provides a wide variety of inner cavity structure

gas 'S?gﬁ 812 gllclhylyﬁ@ﬁ&? thathtichexkdiRalpRABR aif RANE1RE Thdrétd kSThglaBaffector as
described with reference to FIG. 4, thereby properly controlling a pressure of the inner cavity
structure, Further, as illustrated with reference to FIG. 5, an air passage communicating with
the inner cavity structure may be formed in such a cross-linked form, and a check valve may
be installed in the air passage.
FIGS. 28 to 30 shows cross-linked foams that are formed by way of piling up flat
type materials having interfacing patterns 1711k to 1711], combining the piled flat type
materials with other materials, and then foaming the combination. As shown in FIGS. 28 to

30, each of the cross-linked foams has a foam body and a complex structure of inner cavities

that is formed by an internally-formed surface.
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the present invention mainly conprises the form body

and the inner cavity structure at an inside of the

f The shape of the inner cavity stru

b‘gggg{gg%“ned by the 15 internally-forned Suff%cg[rggnm 001809

that are classified into a closed type and an open

type. In the closed type, the internally-forned

surface is disposed inside the foam body and the

internally-forned surface is closed. However, the

internally-fornmed surface ofsthe open type extends to

the surface of the foamto communicate with the

out si de. The foam body may have air passage

CONIFGS. GattondB whdws tives-linkedrfoamy ithat @se famed by2@ay kdtfoaming a

the air or gas can freely keep tip the streamfromthe
combiditindel 4 MoaninBembtALr (doned Ed}rﬁﬁn @ i Hgurey @hé a. three-dimensional

Further, the foam body may have a valve systemin the

matedial h%%sﬁﬁ%fa%ﬁlgaﬁaﬁeﬂlsc 0R4 5iRwrin FIPW30h IhRadH bf theasoss-linked
or vapor, wherein the val ve system nmay have a check

foal%ar{gllg Foahll Bo H;Edé b Q. 4004:004 %ﬁ‘gctél% iR Gl ifiRE Q%W&%% formed

sha e o alr passage an val ve are not

by ﬂgr Igleh?aﬂg fgﬁnrge ?? t Rﬁfl %‘I{}Sﬁgf ! O1“31';:‘11@1%@211335: @atﬂ} BOWR and the

t .f t h f
ﬂ“"‘?‘rﬁ’;}”“ﬁ%“”ﬁ'weé'd{gg’ﬁwg ﬁ@@ﬂl@dﬁ%?% sateieRfly f‘éw‘%ffjgy Ahe foaming
procgisol BB\ dBHA NG PHG-G e AL 1 e “«ﬁ%e%e%wbgf‘om e oross

il lustrates diverse exanpl es of the cross-Ilinked f

linkedc Eamabordy ans! thes inpsried dnip thejmnst covty formed byghe ntgmpally-formed
shows cross-|linked foans that are fornmed by foanm ng a

surfgenbi nation of flat type materials having interfacing

patterns 171l1la to 1711] and other materials. As 10

sho®t(.i 39 HuGRteslBateriald haviea direodintehsional ahapss ifokfuning the inner-

foans has a foam body and an inner cavity structure
formedrstractuiey oRRIGRtArH3B) y-f or med surface.

Meanwhile, various physical properties are compared in between the cross-linked
foam produced by the following inventive method and that produced by the conventional
method.

Urethane ink is printed by a silkscreen method on a film-type material that has a
foaming rate of 150% and a size of 24mm width, 24mm length and a Imm thickness. The
urethane ink is formed at a thickness of 50 micrometers, thereby forming an interfacing
pattern having a size of 20mm width and 20mm length. One sheet of material is formed on a
front surface of the film-type material, and five sheets of materials are formed on a rear
surface of the film-type material, thereby forming a combination, where those materials are
the same as the film-type material. The combination is inserted into a cavity of a molding die,
which has a 24mm width, a 24mm length and a 7mm depth. After that, the combination is

heated and pressed at a temperature of 165 degrees Celsius under a pressure of 150K g/em? for
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The inner cavity structure of the foanms shown in FIGS.
18 to 27 may be filled with gas or air in such a
woneos/obisat the external gas or air is injectef/KR2004/001809
thereto using an injector as described with reference
to FIG 4, thereby properly controlling a pressure of
the inner cavity 15 structure. Further, as illustrated
with reference to FIG 5, an air passage communi cati ng
with the inner cavity structure may be formed in such
a cross-linked form and a 6kheck valve may be
installed in the air passage. FIGS. 28 to 30 shows
cross-linked foans that are forned b)é way of piling up .
480 fsecands, theprbynfateing Al eossaliiked foam.e T pblei7rgofyasemae nBysical properties
- to 17111, conbining the piled flat type 20 materials ]
of the tiesolinkerd framemasufagtuddyt the rebbeadésagbadnmethod as compared with
conbi nation. As shown in FIGS. 28 to 30, each of the
those b8 foannetufhcars Hyascoavémiamlbedhodand a conpl ex

structure of

I nt gapial7 viffeekech
PCT/ KR2004/ 001809

strubtgRns that are formed by way of foaming a

i nner cavities

EEN

31 to 3

t hat
& inV@clz?g

is formed by an

Q% /oD Gidfided fdedn having inner cavity
shows cross-1inked

conbi na

tion

of a foam ng material (dotted portion in the figure)

'——orn'd—a—r'hrere-—m—rrjerlsi omat T matert gt mavimng i n§1ﬁ.?ac§ci ng
patterns, As shown in FI|G 83 t¢ 38, eachll of the
cross-lijnked. fa@ans has |a_f oam | \ .
Chr e di pswsfoh dng ey Fesing qroam AaSf hepdess | Repulsive
structurle formed 5 by the internally-formed surfack. .
Artdwough| Flags, 31 vebinss i | |16t r 4t eggittie floai@ typely frstpsticlty
the three-di nensional ijnner forimed strudture that| are
si mul t ango for{{ﬁﬁb by| t f odm roc ' S (¥
possi bl e tﬁ%{l%t he rge- di htrrg/or?si c‘ggfl%s?"&agt E‘SZFMPI o)
formed skparatelly fromtjhe crosg- |inked |f oa ‘ﬁﬁdy and
then inserted into the ijnner cavity formed b@a e
internal|y-formgd surface. 10 FIG 39 il|lustrates
F?ﬂﬁgﬁi}@i 5 fTavi g~ three-df mensi onar_shapes| 1 or 1 or n ng
e | nnef -
present 4 1.35 150 0.26 35 50
invention
Foam of the
conventional - - 150 0.29 50 42
method

The repulsive elasticity is the value of the highest height measured when the metal

ball of 16.3g is dropped from the height of 450mm and bounced. The surface hardness and the

repulsive elasticity are measured at a surface of the foam near the inner cavity.
As indicated in Table 8, the foam of the present invention has the same foaming rate

as the foam of the conventional method, but the foam of the present invention has a low
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formed structures of FIGS. 31 to 38. Meanwhil e,
vari ous physical properties are conpared in between
tWe 200s@ss5ss4 | nked foam produced by the foll ow 004/001809
i nventive nmethod and that produced by the conventiona
met hod. 15 Urethane ink. is printed by a silkscreen
method on a filmtype material that has a foam ng
rate of 150% and a size of 24nm wi dth, 24mm | ength and
a 1Imm thickness. The wurethane ink is forned at a
t hi ckness of 50 m croneterssgthereby form ng an
interfacing pattern having a size of 20mm w dth and
20mm | engt h. One sheet of material is formed on a
surfdce datdnsgsr dreice lavge tépmldivd ehsticite ratatethaalthe fath of Ve conventional
sheets of materials are forned on a rear 20 surface of
metiHob@ué td e FAcpthatihey 4 her folitsdedhiyity ewenrg irathe éond.nat i on,
where those materials are the sane as the filmtype

mat Yiedlthe fAR SORIThdAakl MohShouh BRI f@Emeiched ntedids s 68mbined
a nolding die, which has a 24nm w dth, a 24nm | ength

-witha&gera]thgmgdﬁféﬁ his fgfctr Shd AN oial IBSn&GOHRI WRdH 1R dosnbination of such
heat an

eate pressed at a tenperature of 165 degrees

el S PR SR AR Y e prmines
com L B, SO0 BN B8 PP BLSHS g o and
clas{ P oot R e 51 PTG AL AE G PR ADIS CE T ANE TG ed it
~method Table 7: difference of properties in each part

sir eposion gliehio AFAFRERA: ng TRArBowe v ERjcant i Reremere b Pn B Toom

Interfacel nner cavityFoam ngFoam '

mangifasired brathd reseRE pudl Soane mollingumethod Kimenrineasy graseys) end the foam
type)elasticity '

manufactured by a compression re-molding method (i.e., secondary process). A following

Table 8 shows such differences.

Table §: surface hardness and repulsive elasticity of the foams

Foaming ratio Other portion Inner cavity portion

&

Surface Repulsive Surface Repulsive

Foam/Foam | Compression . o
hardness(type C) | elasticity |hardness(type C)| elasticity

e ASTM D-2240 (%) ASTM D-2240 (%)
()
Foam
(after foam 150 50 , 42 35 50
molding)

Foam 135 58 45 37 _ 55
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—ethod by
- (aflereRmpRosoR)5/ 063864 56 PCT/ KR2004/ 001809 surf ace

(CM (CmM (% STM D- 297ASTM D- (%9 2240 Foam of the
present 41. 351500. 263550 i nventi on Foam of the
COM2ers06s8aal - - 1500. 295042 et hod The repul si vepcr/KR2004/001809
el asticity is the value of the highest height measured
when the netal ball of 16.3g is dropped fromthe

hei ght of 450mm and bounced. The surface hardness and

the repulsive elasticity are neasured at a surface of

the foam near the inner cavity. As indicated in Table

8, the foam of the present iSdvention has the sane
foamng rate 10 as the foam of the conventi onal

t the foamof the present invention has-a

hardness dnd a large¢ repul sive elasticity rather thap
reteolfisan df t he conventional mgthod duejto the fact
that it hds a inner |formed cavitly structure in the

foamWen—thefoam manufactured—throughout—tte
af orenenti oned nethods is conbined wth other
material such as fiber and artificial |eather and when

t he Mranbhibatthe nrasé-liskehfoah manwadiaded biysthe abpreemsntibnad dnethods
re-nol ded, the volune of the foamis reduced at a

willbeesiplieabld Re cheCBpreempomunty &t diber @dds dn eiahl evayoc Hadinafter, the
the properties, such as the surface hardness and the

wid€ bads bF SilchYoark 85MR &A1 bB Aedctib8PdRE ipor ti on of the foam
and the inner cavity structure filled with air

bec?‘g@& igied s rillhﬁ&%e%ﬁeéc@%gggf LSRR of B0 cfdse-RAked foam of the

di-f ences between t
present invention to many parts of a shoe.

i) Upper - This upper component constitutes the upper part of a shoe, and includes an
outer surface and an inner surface that are attached to each other. The out surface is generally
made of a natural/synthetic léather, fiber, textile, rubber, non-woven fabric, and a synthetic
resin, and the inner surface is made of a PU, PE, latex, sponges, non-woven fabric, and
textile. . When the foam or re-molded foam of the present invention is combined with the
above-mentioned upper component, the weight of the upper is reduced, and also the
supporting force, air permeability, buffering, shape stability and tightness are improved.
Moreover, such physical properties can be differentiated depending on each part of the foam,

ii) Inner sole - This inner sole component is disposed under the sockliner of the shoe,
and absorbs the moisture generated from a foot of a wearer. In the conventional art, the
leather, cellulose board, no-woven fabric or other textile is used for this inner sole, or a piece
of steel plate and a trimmed sponge are attached to the inner sole of the boots or other
specialized shoes so as to raise the hardness of the heal portion and the flexibility of the

forefoot portion. However, the inner sole formed of the foam of the present invention reduces
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manuf actured by the conventional foam nolding nethod
(i.e., primary process) and the foam 10 manuf actured
by 00658 386€ssi on re-nol ding nethod (i.e., SecoORSAKN2004/001809
process). A followng Table 8 shows such differences.
Tabl e 8: surface hardness and repul sive elasticity of
the foans Foam ng rati oQ her portionlnner cavity
portion SurfaceRepul siveSurfaceRepul sive

Foam FoanConpr essi on hardness(type

O elasticityhardness(type Ci&l asticity rati o ASTM

D 2240( % ASTM D- 2240(% (%9 Foam (after

f 0anl5050423550 nol di ng) Foanl3558453755 WO

the crgponeys 3gisht 3nd (agles it pemriblectosqUiHn fthe. WRRreySdggir permeability or to

PCT/ KR2004/ 001809 Meanwhil e, the cross-1inked foam
diffenentiate st Aaxadlityyant herdabssvie W@maﬂ@ﬁ eqnpaseiods will be
applicable to the shoe conponents or other goods in
maniyi) Migsle HEliie imiddoleis,a thdie compahentcfgsofbladdeh fdrdbemsport shoes,
usage W Il be described in detail.
slippers, sandals or casual shoes, and made of the EVA, PU or rubbers so as to improve the
shock absorbance and repulsive elasticity.

When the foam of the present invention is adopted for the shoe midsole, the weight
of the shoe is reduced because the inner cavities formed by the internally-formed surface
contain the air layers. Fﬁrther, the midsole can be formed of primary foam or a re-molded
foam after the cutting, grinding and attaching process, whereby the shoes can have a diverse
appearance and various properties and functions,

The midsole can be easily manufactured by using the foam described with reference
to FIG. 9 (the eighfh embodiment) where the material is injected into the inner cavity so as to
produce a complex midsole combined with a composite material.  Additionally, the midsole
can be easily formed of the foam described with reference to FIG. 10 (the ninth embodiment)
where the material injected from an exterior is cross-link-foamed integrally with the inner
formed surface and the outer surface of the foam.

If the foam of the present invention is properly modified or combined for the midsole
to achieve the desired properties and design, the midsole can act as and substitute for a later-
described outsole.

iv) Outsole - This outsole component is mainly used for shoes that require resistances

against abrasion and friction, The outsole can be easily manufactured by using the primary-

molded foam or the re-molded foam of the present invention, When the foam formed through
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5 FIGS. 40 to 45 illustrates exenplary applications of
the cross-linked foamof the present invention to
nHN20§F63864 of a shoe. i) Upper - This upper CORPORRIMN4001809
constitutes the upper part of a shoe, and includes an
outer surface and an inner surface that are attached
to each other. The out surface is generally nmade of a
natural /synthetic |eather, fiber, textile, rubber,
non-woven fabric, and a synthetic 10 resin, and the
inner surface is nade of a P®, PE, |atex, sponges,
non-woven fabric, and textile. . \Wen the foamor
re-nol ded foam of the present invention is conbined
the pinthrenphpdimens dy apntied e dreeontinipdie Yoaperncohtaintthieliphtwgight and the
of the upper is reduced, and also the supporting
varipesrpsepertidsang unebiats. | i ty, buffering, shape stability
and tightness are inproved. Moreover, such physical
pr opeSocleor cimkbrerdi Thisr emipoatedis despenatly rigsesied dahthe shoe and
part of the foam 15 ii) Inner sole - This inner sole
disposedpanthetinhg wies PURE odknsiesockiner daedtly o@tactf tHehfeoSHive that this
and absorbs the noisture generated froma foot of a

conﬁhﬁﬁeﬁﬁ rreqdifest PRpSPRY &Rt aRatheasHock tab8orbln@aFd¥8Es, supporting forces,
el l ul oSe board, no-woven fabric or other textile is

reptgﬁg@elgs‘?iﬁlt%m%ﬂitgﬁﬁ& mdfhfe aor 3? of steel plate

are aftac to the inner sole of

t he ed sh .
the "?ﬁ’ Jﬁee?gam bF Bk o B RshEF BN REs R ok Ppfinf] the vt
ef oot rtion. t he i nner..sol.e
of ﬂ? GHRE T BT b IRe gt il L2 SRCEh i n RO L e
Wl Aok AT T L G R
pernmeability or to di ff_erentl ate_the flexibility and, .
andifpcinesia avaryapeetofiihe sockking dorpoargnired. i The formadhepresent invention
This mdsole is a main conponent of a sol e-bl adder for
is attévbed poothershatesals, sich pptaxtile, samdaten fabric asdindtusbiegthetic leather,

and nmade of the EVA, PU or rubbers so as to inprove
so dslebe Tred Aot satidiehance and repul sive elasticity.

vi) Foam padding - This component is a cushioning member for improving the

buffering, wear comfort and heat insulation of the shoes. The foam padding adopting the

~ foam of the present invention can protect the ankle, instep and outside of the food. Namely,

the foam padding can be easily provided with the improved properties and functions by using
the foam of the present invention.

vii) Stiffener - This component is inserted to the upper so as to prevent distortions of
the upper and protect the heel and ankle. The stiffener can be easily provided with the
improved properties and functions by using the foam of the present invention.

viii) Instep pad or tongue — This component has the similar functions as the foam

- padding described above,
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When the foam of the present invention is adopted for
the shoe m dsole, the weight of the shoe is reduced
b¥0d0S@e3sae | nner cavities formed by the PCT/KR2004/001809
internally-fornmed surface contain the air |ayers.
Further, the m dsole can be fornmed of primary foam or
a re-nolded foamafter the cutting, grinding and
attachi ng process, whereby the shoes can have a
di verse 10 appearance and various properties and
functions. The nidsole can 6@ easily manufactured by
using the foam described with reference to FIG 9
(the_ei ghth enbodi nent) . where the material js.i 'e%tedf
i nt¥) tl‘ﬁ%dpqh (FERDPEBYAtty T8l gpepogentyingrgece tﬁe SBRY &EOT mg lorees,
m dsol e conbined with a conposite material. . .
durafipe forcem aandy supnesting detsese of cthp wPeR S| By tp ofghigye othe fgctional
foam described with reference to FIG 10 (the ninth )
enhapndnoait € whoes1 6r intpgpeestthe appeernéeadf thejshes. ethis megldegcomponent 1s
exterior is cross-link-foanmed integrally with the
separatéle moldeay toetek Attachaicte aydtishef thetuppers Wdnady, thé ntohded component
foam If the foam of the present invention is properly
can B®fbrhe@df e foanrbhdrtchosd bihte Predsmligvention, amtiicewmsled togortions of
desired properties and design, the m dsole can act as
the gy, SUbstitute for a |later- described outsole. 20 iv)
tsole - This outsole conmponent is mainly used for
ShOS i NAhy ERAUAI &1 raerﬁhﬁﬁl%gﬁﬁéﬁc RABLS) $Hoe REAE, FHLERA thon-woven
friction. Sf e outsél e can be easily hanufactured by
sin PLLTRr Y- ded f Je-
R e e R

VO 5/ 063864 59, PCT/.KR2004/ 001809, t.he ni nt.h : .
sl QA ABRPOP o ' HORORE Gt Eeied TTHEI i gembiged with ot
obtain.the lightweight and the various pyoperties atnd
e B MaiEy P EOE BRoSd R TP RS SE g Briat gion adopts
enerally inserted into the shoe and disposed on the
the faamedeserified, abvie sisalyior avithslearre-molded; fpasas a7 thephetiaches the foam to

the foot such that this
the upper of the shoe.

FIG. 41 illustrates upper formed from an upper material 1810. The upper material
1810 is first cut into a desired shape, and then the cut material is sewed with and attached to
other materials to form the upper.

FIG. 42 illustrates a manufacturing process of three-dimensional upper. A film-type
material 1820 having a thickness of lmm covers a metal last 1830 that has the foot shape.
Then, the metal last 1830 covered by the film-type material 1820 is inserted in a cavity 1840
of a molding die, and foamed by the pressure cross-linked foaming method. Therefore, the
three-dimensional upper is completed.

FIG. 43 illustrates upper obtained by attaching or sewing the inner sole to the three-

dimensional upper of FIG. 42.
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5 conponent requires properties such as the shock
absorbing forces, supporting forces, repulsive
%@%5,5635?&, stability and noi sture absorbing %e?&&a /001809
-When the am of the present invention is use r ?%e
sock or sockliner, the weight of the shoe is reduced
because of the inner cavity structure the air |ayers.
Nanely, the foamof the present invention used for
the sock or sockliner allows easy enhancenent of
properties 10 and functionsgjn every part of the -
sockliner to be acquired. The foam of the present
invention is attached to other materials, such as
t exRTSe 44nma- VeIV eR fradr secti@n dienatillusabiing atshet itkat is obtained by
| eather, so as to be used as the sockliner. vi) Foam

- attacBR@QIEsole, -Eﬁbﬁtsﬁférﬂﬁ@ R&BEkIInSr 1B the bRt AthaGidaN®er 6OFIG. 43.

i mproving t buffering, wear confort and heat

in S’Fllleatab&\fé : %cﬁlﬂa §$]ﬂ}§<ﬁlent:sr hge fRai Ragei 939246 Riftdvdli eexplain

am of e present 1 nvention can protect the

embf)@gxreﬁ?% é)&’:} g»? s%ptd n%'rh?olnd n@ el %fegpgweﬁl%@ h¥e restiRted by those

can be easr y pro e i nproved
COI’HBr O Illqeqs.f\?%fr.-%gl?l%% rg'ugl%/ EI‘, ?B §$¥?LPIU Zlﬁ T I'B(gﬁﬁl JSCP %JgAsO[]:) IIEJ}I(%faCtUI'G shoes
B o R B A b St

stiffener can be easily prOV|ded with the ggl red
midgplojsesst ip saang e e AiRReBTAdspadads: g bR gSHH G b BpIied 1 inine
present invention. viii) Instep pad or tongue - This"’
skate slmso neski shrgs. t he sinilar functions as the foam
paddi ng descri bed above. WO 2005/ 063864 60
PCTEKR2plesto Diib8Oaruckre Mol ded conponent - This
conponent increases the shock absorbing forces,

dur FGEON4d @ GoSliasithts sppepliy napplieitions obihea bn@s&jbpiad foem of the
as to achi eve the functi onal enhancenent of shoes, or

pwéeﬂﬂﬁ*@fﬁ%n&hﬁnﬂﬁﬁ?@f@%@ of the shoe. This nol ded
conponent 1Is

FIG. 46 shows side and cross-sectional views of upper that is manufactured by one
the aforementioned third, thirteenth and fifteenth embodiments. A foam having an inner
cavity structure 1911 is independently disposed on a textile 1912, thereby forming a
intermediate structure. An additional stuff 1913, such as textile or natural/synthetic leather, is

attached to the surface of the intermediate structure, and then the intermediate structure

k including the additional stuff 1913 is re-molded or punched to form holes 1914 for an air flow,

completing the upper. Other components may be attached to the upper for decoration.

FIG. 47 shows side and cross-sectional views of upper that is manufactured by one
the aforementioned eighth and ninth embodiments. A material 1922 that is the same as or
different from a foam is injected into an inner cavity formed by an internally-formed surface
1921, Alternatively, the foam is punched to have a hole 1924 to the inner cavity 1921, and

the material 1922 is injected into the inner cavity 1921 and formed both in the inner cavity
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separately nolded to be attached to a portion of the
- upper. Nanely, the nolded conponent 5 can be fornmed of
t WO Mefssasanuf act ured by the present inventi onpc@RR2004/001800
coupled to portions of the upper. In the conventiona
art, a natural/synthetic |eather, fiber, textile,
rubber, non-woven fabric, or synthetic resinis
conpr essi on-nol ded or extruded in a various shape to
be used for such nol ded conponent, and thén the
nol ded or extruded naterial 62s conbined with other 10
adhesive buffing material to be attached to the upper.
wever, the present invention adopts the foam L
1924 e"é’é ronnthg syEfacreof thegfopmer Thereforo the MPPE- hASinge HAHQys rproperties is
and then attaches the foamto the upper of the shoe.
conplats. Also theluppenmaiebe dfched With ather dompanents. upper
~material 1810. The upper material 1810 is first cut
i nt &F1@. 4feshiowe dids laag erosapadtitied mictvio of opifer that Bmadufictired by one of
sewed with and attached to 15 other materials to form

the taf@eriitionsd flsGand! dedohdl ¥aiboainRHisa AdsHM Ag¥iHE ial dnidr@ASISS 1931 is
of three-dinensional upper. Afilmtype material 1820

protia¥d, R theh i 488851900 difREFLRAGHRR theFodtR iPhtiadeR&S tolBi8%oam before or
that has the foot shape. Then, the netal |ast 1830

aftef QUG5 EHN Ji% 4 Qnﬁéfr'c‘itffrt% Fi93IT?J x‘naal h31§21?34 S AA&%%& E&!uﬂ Raving the

acavit I'di ng and foane

mat%éﬂsl%% fndth@ Role! 1'9915 Frga/fb% qmﬂ%eﬁe ‘%d {he%%%%r%é{hé B circulation

ee-di nensi d bs conplé et )
Sup Ubper of Fl& 43
5/.063864 61 PCTI KR2004 9 FIGS, 44 8F

ar e 0048 oLt NBRA 1Whés PAPUSIH oot Sha DAL (34 fouteant

obt ai ned by attachllég m dsol e, an outsol e and a
embQsiRenth erTheounnse of FlEe-49 isefrsingthde happen @t cirpuations system, and

combined with other components to improve properties and functionality.

FIG. 50 shows upper that is manufactured by one of the first and ser:ond
embodiments, A foam having an inner cavity 1951 is provided and a perforation process is
performed to form a hole 1952 to the inner cavity 1951, Thereafter, other desired material
1954 is attached to the foam so as to achieve the improved buffering and heat insulating

performances. Thus, the upper of FIG. 50 is complete,

Example of inner sole structure
FIG. 51 illustrates an exemplary application of the cross-linked foam of the present
invention to an inner sole of a shoe.
The foam having an inner cavity structure 2020 is joined with a material 2010, for
example, a leather plate, a cellulose plate, a non-woven fabric, or textile. Thereafter, the foam

jointed with the material 2010 is perforated to form holes 2030 that expose the inner cavity
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The above-descri bed conponents are used herein so as
to effectively explain enbodi nents of the present
| Woenisiasss4 and the types of shoes are not restgdgkRRos001s09
by those 5 conponents. The conponents can be
sel ectively used or nodified so as to manufacture
shoes of a wide variety of uses and designs. For
exanpl e, the upper can be sinply connected to the
m dsol e so as to manufacture slippers and sandals. The
conmponents can be applied t@3in-line skate shoes or
ski shoes. Exanples of upper structure 10 FIGS. 46 to
50 illustrate exenplary applications of the L

202¢ popenetrita Medforma suabfthathibe fpmemerhave thedmprayed e vantilation and the
upper of a shoe. FIG 46 shows side and

moigtnesdischergei oBapecillgyvan aikampleelb) i flGi $1nmsudiffetent 8exibijity and
one the aforementioned third, thirteenth and

hardnedstie e forefoBOHIdTREL Sortifnsf ¢Fane aw Jole. aAdditoedlly, amexdmple (c) of
structure 1911 is independently disposed on a textile

FIG1 31 %as tah RigakYd hafdabddinaa Spedifit 84siBdlipRteonSby WedyubLinjeding other
addi tional” stuff 1913, such as textile or

al /synthetic leather, is attached to the surface
]

e intermedi ate structure, and then the
internmedi ate structure including the additional stuff
1913 is re-nolded or punched to form holes 1914 for an
air flo canpleting the tipper. O her conponents nay
be gf‘?‘&ﬁ?@él lgpqlﬁgwﬁg‘ﬁ%r for decoration. FIG 47 shows
side_and cross-sec¢tional views of upper at is,.
an TG T 8 2B 56 St CXHRPIER 3P Broste grogtilipked fpam of the
ninth enbodi mrents. A material 1922 that is the sane as
pregspt inyngipw fepmidsoliela sheam i s injected into an inner
cavity fornmed by an internally-fornmed surface 1921.
Al t Foams iov ed-yoldet dogmm which fpwn elvetiety of ianes cavibiostaictinpl 10, are
to the inner cavity 1921, and the material 1922 is
shoivnjieEI@ b2 rHades D20 aneformediini thy fde@Rloraemolded feadnshatdwa valve 2130
the i nner cavity WD 2005/063864 62 PCT/ KR2004/ 001809 |
is attached to the foam around the hole 2120. Examples (v), (vii) and (ix) show that a

material 2140 different from the foam is injected into the inner cavity 2110. An example (x)
shows a method that separates a portion 2150 from the foam or re-molded foam,

FIG. 53 illustrates shoes including the midsole of the present invention, and FIG. 54
are cross-sectional views illustrating the foam structure. The midsoles of FIGS. 53 and 54 are
obtained by cutting or grinding the panel-shaped foam. The obtained midsole can be used in
an entire portion 2210 or a part 2220 of the shoe outsole, e.g., in the slippers or sandals. The
midsole has an inner cavity structure 2230 that has a wide variety of shapes, and an inner
cavity structure 2240 that is formed of composite materials. The inner cavity structure 2240
can be exposed outward so as to achieve the improved functionality and aesthetic

enhancement of the midsole. The present invention permits shoe component to be formed by
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1921 and on the surface of the foam Therefore, the
upper having various properties is conplete. Also the
uwpoenosma3sclhe attached with ot her conponents. R

shows side and cross-sectional views of upper l%(ﬁélt(ﬁlﬁgmmsos
manuf actured by one of the aforenentioned first and
second enbodi nents. A foam having an inner cavity 1931
is 5 provided, and then a material 1932 different
fromthe foamis attached to the foam before or after
perforating to the inner caw4ty 1931 to forma hole
1934. Al so, the foamhaving the material 1932 and the
hol e 1934 may be re-nol ded. Thus, the upper having the

- assgiilling the dpam ihamingsths tomtrsafide Bofl fagr inngr ¢avity tdootairling air layers, as

system can be obtained. FIG 49 shows upper that is
showamuéreetampbd(id) i d@ B3f the twel fth and fourteenth 10
. enbodi nents. The upper of FIG 48 is fornmed to have an
~air circulation system and conbined wth other

conponents to inprove properties and functionality.

FI GExaRpRIuPWRiseRPgfuchutat is manufactured by one of the
first and second enbodi nents. A foam having an inner

cav ifP{IM. %Qﬁ&ssex@%ﬁlgrﬂ gﬁgﬁgbgtg% atBS t{tﬁé ALLRe @ﬁegr@'?{éét inSention. As

per fornmed toffor nole. ) e 1'nner ¢
St i jal. 15 1954 j .
shot Bpe 357 o hcpn i Soert 8ch B APUTE) Bhind i aonre 23101
e R B el BB B R e e

) tEtructure Fl G (ﬁl illustrates an exenplary application .
in 18¢ fQafareppyt the) holk @82G oAmaierial Ra4G, Aiksesnt froppithe foan ds Bypcted into
to an inner sole of a shoe. The foam having an i nner
the doa £ Do eiasbedie ROR0eT 5V PHEK one minteriakB 80 plsp diirent from the
for exanple, a leather plate, a cellulose plate, a
foamdpinaertedrintodbe inmer cavity 8310.1 e. Thereafter, the foam
jointed wth the material 2010 is perforated to form
hol es 2030 that expose the inner cavity WO 2005/ 063864

° Example of sock or sockliner structure

FIG. 56 illustrates exemplary shock or sockliner that adopts the foams of the present
invention. As shown, examples (a), (b) and (c¢) show the entire shock, the half of the shock,
and the heel part, respectively.

An example (d) of FIG. 56 is a cross-sectional view of a shock where one or more of
é variety of materials 2410 is attached. A valve 2420 is installed in the foam body of the
shock so as for an inner cavity to inhale an external air. In the forefoot part of the sockliner, a
plurality of ventilation holes 2430 are formed in order to achieve the air circulation of the
inner cavity structure 2440, Namely, the sockliner has the structure where air inlet/discharge
can be repeatedly performed when the volume of an inner cavity 2440 contracts/expands by a

pressure applied from an external source.
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PCT/ KR2004/ 001809 2020 or.penetrate the foam such
that the foam can have the inproved air ventilation
awe 2ixRe3ggpi sture di scharge. Especially, an e
(b) of FIG 51 has different flexibility and FePiRonyoniss
in the forefoot and heel portions of the inner sole.
Additionally, an exanple (c) of FIG 51 has a
requi red hardness in a specific desired portion by way
of injecting other 5 material(s). Exanple of midsole
structure FIGS. 52, 53 and 5¢s5illustrate exenpl ary
applications of the cross-linked foam of the present
invention to a mdsole of a shoe. 10 Foans or
r e- nblledrgsenb inventionhalbdwshéw enamufeatuieetfyscok or moedineathat Jas a wide
structure 2110, are shown in FIG 52. Holes 2120 are

varfety oEdiri fiow diretmasmndrstenmdsdacheé@aq®e wddtrR dalowe of the inner
2130 is attached to the foam around the hole 2120.

cavityanpl es (v), (vii) and (ix) show that a nmaterial
2140 different fromthe foamis injected into the

| NNEExa@¥dst (¥) %1@% HERX P E c§cﬁ§e-s cﬁgﬁé’f@lé"vﬁﬁﬂﬂﬁ%@&hﬁg sock or

separates a portion 2150 fromt oam or re-no

soc‘i(_ﬁﬁéf‘tlllaje Patd g\m@egvdrieg(?f #@égﬁ?ssﬁ%ef&éé#égérgng %atmhog? 8f the materials

m dsol e of the pres 1 on,
: = e} views Jd | l.ust.ratin foam structure, ,
24 B 3BecBRE S ERln Yoo p iR iy rfhe 20 e et & matri
ing, or grinding.the papel -shaped foam The ]
24%%?%#%%& %%“ﬁ%‘bﬁ g‘”’E‘gﬂP H“ée‘g%d;&ﬁ? he gRek RRyiveidp ashipwnthe variety of
art 2220 of the shoe outsole, e.g., in the

2210 or
pl‘o??ﬁ%ﬁspaé’ldﬁ 1%8%ndal s. The nidsole has an inner cavity

structure 2230 that .has a wide variety of shapes, and
an inner 20 cavity structure 2240 that is fornmed of
conposite materials. The inner cavity structure 2240
can Bamplgeifeem padding dr msieppad sruatind eve t he i nproved
functionality and aesthetic enhancenent of the

m dsiGS. SThead piSedmwtrate exemplagnioRer fddneSHLimsRFDMHAE Kspectively,
to be forned by WO 2005/ 063864 64
which adopts the foams of the present invention. As shown, the foam for the foam padding
and instep pad has air layers 2510 and 2610 in various shapes. Also the foams have foreign

materials 2520 and 2620 in the inner cavity structure, holes 2530 and 2630 penetrating the

foam or the inner cavity, and valves 2540 around the holes 2530.

Example of stiffener structui'e

FIG. 59 illustrates an exemplary stiffer that adopts the foam of the present invention,
Examples (a), (b) and (c) are a perspective view, a front view and a cross-sectional view taken
along line A-A, respectively, Examples (i) to (vii) of FIG. 59 are cross-sectional views
illustrating inner cavity structure of the stiffer.

In the conventional art, a lightweight synthetic resin is inserted in the leather and

then a cushiony is attached to the leather to form the stiffener, However, the present
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PCT/ KR2004/ 001809 assenbling the foam having the cut
surface and an inner cavity containing air |ayers, as
SWoWhsioRssey exanple (ii) of FIG 53. Exanple
outsol e structure 5 FIG 55 shows exenpl ary cfﬁCT zmmmmsw
‘that adopt the foans of the present invention.
shown, primary foam or secondary foam which has a
variety of inner cavity structure 2310 is wused for
the shoe outsole. A hole 2320 is fornmed in such foans
and a valve 2330 is installegg in the foam around the
hol e 2320. A material 2340 different fromthe foamis
_injected into the foamto be attached to the inner
inveghion Ppovaes 6y foam 27 Habedigbn 2860 cality stdbiifeed 220t wherem separately-
the 10 foamis inserted into the inner cavity 2310.

madedanp|2730fis smekedor & derighnedtersd 2940 differérh Gronbéhe foam is injected.
illustrates exenpl ary shock or sockliner that adopts

Thetihjecttd foTsig inatdiRil RYRPARY extbiMBMhd Riface SE AE @M to form a protrusion
exanples (a), (b) and (c) show the entire shock, the

bal ka7601

21502 fgggfil 32 %}1/161'59& 276012 nvgﬂﬁtﬂ n&d&fh&if%ﬁd)%c{sgaly%s 2780 may be formed
. i

B8 Kt O R SR SRE ARl o

st:t‘[*eﬁer' nstalled in the foam body of the shock so as for
I nner cavity to inhale an external air. In the

forefoot part of the sockliner, a plurality of

ventilation hol es 2430 are formed in order to achieve

t he irculation of the 20 inner cavity structure

244 Xa’NBf’?ﬁfV‘O ?Wecog&?ﬁmtﬁ’é’fm‘ﬁ'ﬁs the structure where

air |nlet/d|scharge can be repeatedly perfornmed when

t he F/&Pffeang 6 laiiiupteie moldsd icomponeats afshessdbatsydenty dfoams of the

by a pressure applied froman external source. WO
pwszubw%@sﬁzﬁmmsﬁibwmﬁ&w 66 alithexpnplee (i) to i of FIG. 61 are

allows for manufacture of sock or sockliner that has a
crosatsek@ional views showing the foams of the molded components.

The molded component of the conventional art includes a leathery material or a
synthetic resin composite, which is designed and cut into various letters and logos, and a
buffering material. However, the molded component of the present invention adopts a foam
that has air layers 2810 and/or inserted composite materials 2820 to obtain a variety of
densities and hardness. Also a foreign material 2830 different from the foam may be attached

or printed onto the molded component. A plurality of holes 2840 may be formed to the inner

cavity structure of the foam according to the present invention,

Examples of employing the foam of the present invention in various industrial fields

FIGS. 62 to 79 illustrates a wide variety of applications where the form of the present

“invention is employed, Herein FIGS. 62 to 79, reference numeral 2910 denotes an air layer or

an inner cavity structure, reference number 2920 denotes an injected material, reference
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variety of air flow directions and structures in
accordance with the structure of the inner cavity.
Ewompdsasasss) to (viii) of FIG 56 are cross-segierRab4/001800
views illustrating the sock or 5 sockliner that have
a wde variety of properties and functions. One or
nore of the materials 2410 is attached to a foam body,
and a plurality of holes 2430 are formed therein. A
material 2450 different fromthe foamis injected
into the inner cavity to achgeve the variety of
properties and functions. 10 Exanpl e of foam paddi ng
or instep pad structure FIGS. 57 and 58 illustrate

nuighes APP G egnofes fareimauiriatela franddnsitiethe o, reRs@Re hivbir2940 denotes
whi ch adopts the foans of the present invention. As

a matish moldes indepantientlyt el hearted fardine dnn@nEvitf Sdrd@PreRathce mark *
has air layers 2510 and 2610 in various shapes. Al so

deriotes tHeqmimborisanterd OE €ba@nof B bREM rveR®20s apdicd620 in the
i nner cavity structure, holes 2530 and 2630

PENERIGAER NDugtiAs alfao if ' .
val ves 2540 around { he%leggésg}gé%%@%%%ﬁe&%? ift Baptop computer

basSt AddigsalyS # Il enpl ar

g:t iffer tl%’a\t?le ggl%ﬂgtls yt egipP g‘gldrrﬁoof#.‘y? %%@Epfoég@@n?@ﬁ%%ﬁ%#, such as
. (iG)..are ,a. pers tive view a

canfe O 37 thPbiofh b BRI ok, O R EandlFe 5B breBng
lin - A, fiespectively. anples (i), to (vii)_ of FIG
so 1 8 GLERBER B el n iopsethsngh bagkpdoher The Soam of the
cavity structure of the stiffer. In the conventi onal

presgnt *,n%ntwpgmm ied {14 shenlder shaiand p Haclypsst efthe bag. tAxiditionally,
| eather and then a cushiony is attached to the

the foam may Reousedran amiatesnaliexiemel butfasingupaterialhe the gskibagsdd other
2005/ 063864 PCT/ KR2004/ 001509 66 i nvention provides a

SPoFty B4Rs2710 havi ng an i nner cavity structure 2720 where
a separately- nade foam 2730 is inserted or a foreign
mat diiab4 QikGaies b femeanplbyaiutbody banbtive chiip@ehe Here in FIG. 64,

example (i) shows a helmet, example (ii) shows gloves, example (iii) shows a shin guard or
leg protector, example (iv) shows a lower body protector, and example (v) shows a chest
protector. Example (vi) of FIG. 64 is cross-sectional views illustrating modifications of

foams. Additionally, the foam of the present invention may be applied to helmets, headgears,

and ski goggles as an internal/external buffering material,

FIG. 65 illustrates a foam employed in fishing goods, such as overalls and vests. The
foam of the present invention can also be applied to a variety of floating equipment requiring
buoyancy, for example, waterproof and heat insulating articles and life vests or preservers.
The present invention can be applied to the various aquatic sports equipment fabrication and

other leisure industrial equipment fabrication. Further, the foam of the present invention may

- be used for various fishing components, marine product industries (e.g., buoys), and other

oceanic industrial equipments.
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The injected foreign material 2740 nmay extend to the
surface of the foamto forma protrusion 2750.
Foi20ey/063%a air | ayer 2760, a ventilation hol ep@@&R2004/001809
and val ves 2780 nay be fornmed 5 installed in the foam

of the present invention so as to control the density

and hardness of the stiffener. Exanple of nol ded
conmponent structure FIGS. 60 aed 61 illustrate nol ded
conmponents of shoes that adopts the foans of the 10
preseﬂgi nvention. Exanples (i) to (iv) of FIG 60 and
exanpf €& Q01ilusteatesig fopmaimppyed i6 hatar Ghe doans sf the gréseniaihvention can
vi ews showi ng the foanms of the nolded conponents. The
bearRiisd te bnpoandrutes imeptterclonentidogs. art i ncl udes a

| eathery material or a synthetic resin conposite,

whi chFlG @eluginges arfichne winpldyed iv artulldimgl @hb@ictioAn lct('jhedfoam of the
e

| ogos, and a buffering naterial. However, the no

posens amentiorndantifeeppli@boteiling VRAL .00 18510RL BarRed, 98 Msdahdproof or heat
that has air layers 2810 and/or inserted conposite

imsaladifiy Mater@B20The ORE 3hA afsoVR | fdens) tLiss a0 :
hardness. Also a foreign amca)t erP%F)iaggglbc |a']§llétPAéln o@relg%atenals for

finRBink R AR o Bre @g.lged or printed onto the nol ded
conponent. A plurality of holes 2840 may be forned to

the i lco ' ructure of. the foamagcaording o
the pr ot 8 kbl Tiin! Sobied S b eres AChPISHYgoe his Tormed on the

f the present inyention _ in various industri al
e P e PRaP I35, F0Y FiNeu foitilog Sheshiahes Jeanashgd b the adbesive

pl.i cations ere the formof the present invention
2?@ ’ g}?ﬁq%éi f@@?mé\-@‘@épﬁn taresss showp én eampleferfdiiGe 68 uBearale (if) shows
2910, denotes an air layer or an inner cavity
theyohifing gresessrfithy fameto rt%m@he 28200 veives slmpan Exdnesiesdi) and (vi) of
material, reference WO 2005/ 063864 PCT/ KR2004/ 001809
FEY. 68 unbapssegeilordbriowe illustntiigghe ndtiichitdns of Giersain tgeh
the foam reference nunber 2940 denotes a nateri al

ol deldG. 68 élhastdient | fyand BoploySE il £Beald b PertdTEolfUES! The foams formed
cavity, and reference mark denotes the portions where

by the afradeiontd SecBA HRIRY, elghUPALiIRA elnBodBihi &% be applied to the articles

requiring shock absorbance, shape recoverability, and internal/external hardness_. The foam of
the present invention can be also applied to covers and cases of musical instruments, tennis
rackets, hockey sticks, and baseball bats.

FIGS. 70 and 71 illustrate a foam used as a buffering member for glasses case and

cellular phone case, The foam can be applied to protective cases for glasses, jewelry, watch

and telephone that are fragile and vuinerable to the shock.
FIGS. 72 to 76 illustrate a foam employed in packing articles. The foam of the

present invention is used as heat insulation and reservation material and a shock-absorbing

- material, such as boxes, compatible box assembly, and a variety of envelopes,
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FIG 62 illustrates a foam of the present invention
enpl oyed in a |aptop conputer 5 bag. Additionally,

t\Wwe hexmngsRy be applied to éhe carrier for th
el ectroni cs goods, such as canera bags, or { FECT/KR2004/001809

bri a specially in tops, bottons, and handl es of
t hﬁbgg?f tq:gQ}Ih‘S@atF i fparn rua@cgw eushionmeetbptsaipe tedsnpillows, chairs,
knapsacks or backpacks. The foam of the present

and mai{resses: drxepmle G0 PG &8lctpecially iiuptstefan SO6G A8 Ebagn body, such
back part of the bag. Additionally, the foam may be

that the ain generated by therfaa D& flewn drolplf the finBidea Rt hhdtheh s ifdharged
gol f bags and other 10 sports bags. FIG 64

 to the dutside thadueh tie endilaieAMbRY,SG. 2R 2R9HY B ?gfﬁfé;ﬂgégoaén of the present

equi prent. Here in FIG 64, exanple (
inventioh b®t be GHEAP IEthé atticle: RO | £ibinl L) pShows.
a shin guard or leg pro eé%o@?gggg%ﬁem(ﬁ%msﬁ%%sas31\%%63863
and du¥Bhs, D FRYhE! UL &8 - I V) shqws a .chest .
protector. Exanple (\?F)QH%PF%?@H%?%PP% ey ogsgsfgc?q“gﬂ%qd in the

A 08 AL S K i
oG8 PSSO s s SIS £ s

imvenffb ¥31 PESERiE .81 Bor PR 204 heitevien @51, deadtier GVERIshaln 2574,

trurk 2375, B dRes? ST SRe977 ond vatiakppiupet RATE: pddi0nsthgh o of e
insulating articles and Iife vests or preservers. 20

PreseRtBVERes AR berivethes ersouah pivef apphéas dnsubntinh ensabdrans: buffering
aquatic sports equi pment fabrication and other

- membeg oy vebiclenciidt, mirditraiag Huphen it i§ phsiblafol 018 -fodiib e EombiR€d with

fparr] of the present invention nay be used for various
other friatehin s focHmpninge Mdimpevihg the RAOSHIS kg lég%é'aﬁ'iﬁl%e 0118-cquipments.
buoys), and other oceanic industrial equipnments. \RE)
20 0ok RIRG daeHodih WRARQAROLEOS b aShiALES 18
Qﬂ et ?&ﬁgg n'lf:ak't@ﬁ é@eglrf’glé {ehr(]etcinl&ren § t0ys and

foam-enpl oyed in hats. oam O

-sports} 1%&[&31’&63%1‘1@%%(1; gggl Mihﬁg With bAEE a0 Ulgtﬁ{he{{e tﬂg%asm can be

or hats an
employed in a water tank or a flowerpot for controlling the amount of water, in a cover for

toilet seat lids, in a supporting member for coriveying heavyweight stuffs, and in a tie-on strap

for electric wires, Namely, the foam of the present invention is effectively applicable to
various fields, such as a household supply field, a decorating supply field, a securing or
protecting supply field, and an industrial supply field.

The foam is not limited only in the embodiments of the present invention, but the

various modifications are possible. The present invention can make the foam in various
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FIG 67 illustrates a foam enployed in a building
construction. The foam of the present invention can
bwoenogs/dessdat 0 ceiling, wall, and floor appli anﬁsﬁﬁxgﬁﬁ
a soundproof or heat 5 insulating materials. e oa#%mlsos;
can al so be used in conbination with other materials
for finishing the indoor of the building. FIG 68
illustrates a foamapplied to foamtapes. An adhesive
2961 is forned on the foamof the present invention,
and then a rel easing sheet 2963 is attached to the
adhestve 2961, thereby form ng the foamtape, as
q shown _in exanple (i) of FIG 68. Exanple (ii) shows 10
LB S1FEY 2R ShrushEess tohaye desidnproperfies MNdngel§,ape Satiove-described
various shapes. Exanples (iii) and (vi) of- FIG 68
emRp@inents gad examnlesat not lomitedith Hespecfié fget he
modi fications of the foamtape. FIG 69 illustrates a
f oanit evifhlooppparent ta tivsadkilled & thehrt aok basdds AodHiGabARAR! variation
fgr rrecée by the aforenmentioned second, third, el glht or
cam be tnimde nin otk nerBdent akveRBord Ripthi ta.cl &8
requiring shgk absor bancgfmhglﬁg%égg?@gg%%?a%glsgﬁi},Orasrﬁzape of the

invemttodl Ndh(E Xk 6k NalenBe dne gﬁ? é%-ﬁ!g?rgf 20020 éoﬁra} Elges Exio%sbt?c%ions and

i nvention can be al so ap COVers
varfBESh<CaH thisNEYditoR Brsvi ' rackets, hockey sticks, .

and basebal | bg? g) ) &H%gaé%go%en\gﬁglf q?efl V44 Pg%i’é’ a&’P?‘éféﬁw"launs and
thel#S V@&tg bufferi ng menber for glasses case and

cel'T'ul'ar "'phone case. The foam can be applied to

protective cases for glasses, jewelry, watch and

t el ephone that are fragile and vul nerable to the
shock. 20 FIGS. 72 to 76 illustrate a foam enployed in
i rticles. foam of the present invention

[ng%éé&)ﬁéaﬁﬂfﬂl on and reservation materi al

and shock-absorbing material, such as boxes,

c onpﬂtei%?sémbla%ﬂﬁ@gélﬁwnp,ed glindre grovides dteyfoah thatieinades a composite

WD 2005/ 063864 69 PCT/ KR2004/ 001809 FIGS. 77 to 80
materiply #pd paaily cpptels Ube dleasityc s bven preshe thef farbedhus, the foam

pillows, chairs, and nattresses. Exanple (iii) of
mapfegturgd bys fec prbstyt aeion Besf B8 RSO I pidAErtEOATAORY hardness

such that the air generated by the fan 2960 flows ’
repulbive wiistititye and SRocke sbsbibande, AR idddEhdest She SHAGES Binctionalities in

different portions. The present invention eliminates the disadvantages of the conventional art
in the foam febrication, so the foam of the present invention can be designed in a various
shape to have the functional diversity regardless that the foam is primary-molded or

secondary-molded. The present invention allows the foam to have diverse properties and

~ ventilating ability, although the foam is completed by a single foaming process unlike the

conventional art. Since the single foaming process is able to produce the foam having diverse
properties and functions, the fabrication process becomes much more stable and simple, Thus
the defective-product proportion and the product costs are dramatically reduced with the

raised product quality, and the mass production is achieved in the foam fabrication.



to the outside through the ventilation holes, i.e., an

air passage. Thus, the foamof the present 5 invention

C ized in the articles requiring the

Vﬂéfgtzlb‘féig]{dfég% system such as mattresses and c uﬁk‘ir”gﬁ 047001809
Further, 'the foam of the present invention can be used
enployed in the bicycle/notorcycle chair,
car/train/aiiplane seats, and chair back so as to

obtain a soft cushion. FIG 81 illustrates a foam

enpl oyed in car equi pnents. ¥he foam of the present

i nvention can be applied to a door cover 2971, sun

visor 2972, headliner 2973, shelf 2974, 10 trunk

297 5M°ﬁ@a§1h siwce e Team o dieprad8mt invetich M&Q&ﬂbﬁeﬁ ﬁfe[;h@ﬁ to control the
2978. Additionally, the foam of the present invention

prssne b6 (b stheasadits atia riigo busttthg 8dit hABMGH Lt sound proofs are
menber or a buffering nmenber for vehicles, I p, nd

improgec. BdcutideiRs prekdnt hrﬁzeﬁ@&ﬁb%ﬁs n@feribiB %o ﬁ@@dﬁlgggﬁ?ed to the inner or

conbined with other materials for finis

ouleMPureiét Y atfbﬁiﬁ/%eﬂfe%ﬁﬁl daf e & @6}3 Pe?ﬁ?{ﬁglct% haé’ﬁ ta superlor ability in

equi pnent s anwhi | e, the e pres

vari6lé STeldsO TRy, RRe PRSCH 18\5611{15'1? e{uﬂc%dthg eml

sports requisi'tes sl n Y, CBPtHIQFna“O“ and
foan1c enployed in a
B iy S bl Bg e RO ST ok tmpisent invation
water er for toilet seat lids, in a
fm%L‘Bpo edrli’é’ rﬁé‘}%% aming I&TBFRFWM@WH%WWéqlglhpmg@aﬁes s,
and in atie-on strap for electric wires.. Nanely, the
foam of the present invention is effectively
applicable to various fields, such as a household
supply field, a decorating supply field, a securing or
20 protecting supply field, and an industrial supply
field. The foamis not limted only in the enbodi nents
of the present invention, but the various
nodi fications are possible. The present invention can
make the foamin various WO 2005/ 063864
PCT/'KR2004/ 001809 70 desi gns, sizes and structures to
have desired properties. Nanely, the above-descri bed
enbodi nents and exanples are not limted to the
specific type. It will be apparent to those skilled in
the art that various nodifications and variation
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can be made in the present invention w thout departing
fromthe spirit or scope of the invention. Thus, it

| wWoi20dspeshesl t hat the present invention cover tf@rkri004/001809
nodi fications and variations of this invention

provi ded they cone wthin the scope of the appended
clains and their equivalents. -[ | NDUSTRI AL

APPLI CABI LI TY] 10 The present invention described
above provides the foamthat is nmade of a conposite
material, and easily control® the density in every
parts of the foam Thus, the foam manufactured by the
present invention has the inproved properties, such as

har dne I | si el asticity and shock absorbance,
andqgﬂgi%@ﬁﬂﬁﬁﬁAﬁﬂé?various functionalities in _
different portions. The present invention elimnates
#gﬁﬂﬁisadvantages of the conventional all 15 in the

[C flabri cati on, so the foam of . the present invention
can be designed in a various shape to have the
functional diversity regardless that the foamis

A GB?SP'ﬁﬁlﬁfl-fﬁ%‘P’d‘édn%]POd= SYEPRYBE'y - nol ded. The present
invention allows the foamto have diverse properties
and ventilating ability, although the foam., s )
corjIPReFiag ablpash ode fngming Baterialfont gewclinksd feaming e foaming
conventional art. Since the single foam ng process is )

maighplereassssd dubrve attlaneroy dhretrdimengions! vhapsevifiothp epsetinkesdsfoaming
and functions, the fabrication process becones nuch

suppsedst abl e and sinple. Thus the defective-product
proportion and the product costs are dramatically
reduced with the raised product quality, and the nmass
pr ciduming ahleass oae hiterfeeihg patteinenfacarfadeadfrat attions of t®foaming
2005/ 063864 PCT/ KR2004/ 001809 71 Moreover, since the

mafegialnstig ot hastphe seedfadidp/ @ atetiginhd dfevanth chayiedlaint paytal interaction
to control the pressure of the inner cavity, the

bet@e@Vihd Yoantihl hefelild; adaeat insul ation and sound proofs
are inproved. Because the present invention permts

materials to be easily applied to the inner or outer

sur féﬁﬁﬁllg‘){ %ﬁﬁim e b ;?@Jiﬁiﬁ%ﬁe BSanAng RIARLSI E&¥ing the interfacing

materi a ave a superior ability 1h
pattern thereon, the cross-linked foam having a foam body and an internally-formed surface,

[CLAIM 2]

The method according to claim 1, further comprising combining another foaming material
with the foaming material having an interfacing pattern thereon before a process of forming

the cross-linked foam.

 [CLAIM 3]
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5 various fields. Further, the present invention
reduces the environnental contam nation and the waste
awownaes/ogzsder at ed during the manufacture of foap@rkr2004/001809
because the present invention foamis forned by a
singl e foam ng process while reducing overall
processes. WD 2005/063864 72 [ RANGE OF CLAIMs CLAIM
I I A cross-linked foam ng nmethod, conprising:
PCT/ KR2004/ 001809 preparing at |east one foam ng
‘material for a cross-linked ¥banming, the foaming 5
mat eri al processed to have a plane or

e wth the cross-1inked foan ng

t hr ee-di mensi onal, shape |
T [eiPd AR Fusiiien st i d s e, whaseinheoiohmbigmatpaaltiesaleoted

fro2N V%urface of at |east one of the foaming material
Oﬂ’sﬁnﬁ’g fpased Um asdanateried hiving mplanmosthiealdimbmiornl hapaivith an
chem cal and physical interaction between the foam ng
engygh syrfag soughnebs 1@ edsily fomytha interbieingl ganiadhdie@n by
foam ng the foam ng material having the interfacing
pattern thereon, the cross-Ilinked foam having a foam
body and an internally-formed surface. [ CLAIM 21 The
met hod according to claim1, further conprising
conbi ni ng another foam ng material 15 with the
{CEABE g material having an interfacing pattern thereon
before a process of formng the cross-linked foam |
CLAIM 31 WD 2005/ 063864 PCT/ KR2004/ 001509 73
The method according to either of claims 1 or 2, wherein the foaming material is selected

from a group consisting of synthetic resins such as an ethylene-vinyl acetate (EVA)-based
resin and a polyethylene-based resin, a copolymer of resins, a natural or synthetic rubber, and
a composite material including at least one material selected from the synthetic resins and the

copolymer and at least one material selected from the natural rubber and the synthetic rubber,

[ CLAIM 5]

The method according to claim 1, wherein the interfacing material is selected from a group

consisting of liquid phase materials, solid phase materials, and film-type materials.

[CLAIM 6]

The method according to claim I, wherein the interfacing pattern is formed by one of methods
such as a printing, a transcription, a coating, a deposition, a spraying, a cloth attachment, an

inserting, an attachment and diverse modifications of above methods,
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The nethod according to either of clains | or 2,
wherein the foamng naterial is selected froman
EWe Joasimaschi | m and material having a plane or peqrr2004/001809
t hr ee- di nensi onal shape with an enough surface
roughness to easily formthe interfacing pattern
thereon. [ CLAIM 41 The nethod according to either of
claims | or 2, wherein the foam ng material is
selected froma group consisting of synthetic resins
such as an et hyl ene-vinyl acpgtate (EVA)-based resin
and a pol yet hyl ene-based resin, a copol yner of resins,
a natural or synthetic rubber, and a conposite
material including at | east one material selected from
the synthetic resins and the 10 copol yner and at | east
ne material selected fromthe natural rubber and the
{C§§ﬁﬂﬁatic rubber. [CLAIM 5] The nethod according to
claim1, wherein the interfacing material is selected
froma group consisting of liquid phase naterials,
Themethed savarsing iercdaimal . whereindhd intenfhtivp enapdiabincRldss atiGst one
CLAIM 6] The nmethod according to claim1, wherein the
foamingaetristlngiop fonefoaming dentsedt £¥ s@nE 0P8 FRRLIBHES oHERaming
as a printing, a transcription, a coating, a
agedefpothe foamming mas@ladyi ng, a cloth attachnent, an
inserting, an attachnent and di verse nodifications of
above nethods. WO 2005/ 063864 PCTI KR2004/ 001809 74 [
CLAIM 7] The method according to claim1,wherein the
interfacing material includes at |east one foam ng
. agent selected fromfoam ng agents that are sanme or
[CoARM egjent kinds of the foanming 5 agent for the
foam ng material. [CLAIM 8]

The method according to claim 1, wherein if two or more interfacing patterns are formed, -

L

each of the interfacing patterns is formed using one of same or different material,

[CLAIM 9]

The method according to claim 1, wherein the process of forming the cross-linked foam is

executed either by pressure cross-linked foaming method or normal pressure cross-linked

foaming method.

[CLAIM 10]

The method according to claim 1, wherein the process of forming the cross-linked foam is

executed by a modified method either of the pressure cross-linked foaming method or normal
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The nethod according to claim1l1, wherein if two or
nore interfacing patterns are forned, each of the
| Wioerbsarsstg patterns is forned using one of sa 004/001S09
different material. 10 [ CLAIM 91 The nethod according
to claim1, wherein the process of formng the
cross-linked foamis executed either by pressure
cross-1linked foam ng nethod or normal pressure
cross-linked foamng nmethod. 15 [ CLAIM 10] The net hod
according to claim1, whereimsthe process of formng
the cross-linked foamis executed by a nodified
~method either of the pressure cross-|inked foam ng
PrefRrhdassoinksd fepmingwettods/ 063864 PCT/ KR2004/ 001809 75
pressure cross-linked foam ng nethod. [CLAIM 111 The
nmet hod according to either of clains 9 or 10, further
conprising adding a material same 5 as or different
fromthe foam ng naterial to a remaining space of a
nmol di ng di e before the process of formng the
[Céﬁggélﬁinked f oam when the process of formng the
cross-linked foam is executed by the pressure
cross-linked foam ng nethod. [CLAIM 121 10 The net hod
Theywetbpdinergrdins tol cithen of cldims Oloe i 0,fontpricinpdsih h@Tad NEaRRE! same
of air and liquid material into a space forned by the
as qrfifésreni/ftopn the oruing urdainbtoof refhming space dfiatkSidink @Mefore the
after the process of form ng the cross-I|inked foam

propegh oF fobu Bl the cross-linked foam when the process of forming the cross-linked foam

is executed by the pressure cross-linked foaming method,

[CLAIM 12]

The method according to claiin 1, further comprising injecting one of air and liquid material
into a space formed by the internally-formed surface of the cross-linked foam after the

process of forming the cross-linked foam.

[CLAIM 13)

The method according to claim 1, further comprising re-molding the cross-linked foam after

the process of forming the cross-linked foam.

[CLAIM 14]
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15 The nethod according to claim1, further conprising
re-nmol ding the cross-linked foamafter the process of
f worsisdeigae Ccross-1inked foam [CLAIM 14] WO PCT/KR2004/001809
2005/ 063864 PCT/ KR2004/ 001809 76 The net hod according
to claim 13, wherein the re-nolding is perforned
together with one of materials that are the sane as
or different fromthe cross-linked foam [CLAIM 151 5
The net hod according to one of clains 1, 13 and 14,
further conprising inserting7at |east one of
materials that are the sane as or different fromthe
foam ng material into a space fornmed by the

The Retbpth atcridingiorpiaimsids whermirathe ermbhiing in gerfdimed together with one of
cross-linked foamor re-nolding the cross- |inked

mafegalafhat gre [theGlamleMs 6 diffEneant fiet e cRECHEIGHAghH.0 ¢l ai m 15,
further conprising re-nolding the cross-1inked foam
after inserting the material into the space formed by
the internally-formed surface. | CLAIM 171 15 The
nmet hod according to one of clains 1, 13 and 14,
farther conprising after the process of formng the

[CbABdsidli nked foam forming an air passage extending
fi-orn a surface to a space fornmed by the
intemally-fornmed surface of the cross-linlcfd foam

ThaatrtaD&IcORIRRES oREDT HEROK/100AB08) firfhdr @&%ﬁiiéiﬂgir@,&%ngét least one
materials that are the sane as or different Tromthe

of haredalaharme Seisahe hObOditBRN SRR fo%ﬁﬁfé%t&% uftha space formed by
passage; and

the internally-formed surface after forming the cross-linked foam or re-molding the cross-

linked foam.

[ CLAIM 16]

The method according to claim 15, further comprising re-molding the cross-linked foam after

inserting the material into the space formed by the internally-formed surface.

[ CLAIM 17)

The method according to one of claims 1, 13 and 14, further comprising after the process of

forming the cross-linked foam:

forming an air passage extending from a surface to a space formed by the internally-formed

surface of the cross-linked foam;
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re-nmol ding the cross-linked foamafter inserting the
material. 5 [CLAIM 181 The nethod according to either
oWOCXei0g88645 or 17, wherein the different matepi@kr2004/001800
fromthe foamng material is selected froma group
consisting of gas, liquid and solid materials. [CLAIM

19] 10 The nethod according to either of clains | or

2, further conprising rolling up the foamng nateri al
having the interfacing pattern thereon before the

process of formng the cross?¥inked foam [ CLAIM 201

15 The nethod according to either of clains 1 or 2,

msfern% RE o£RMREAIS 1Y, qgé %aasf%gfgf e%%? iglingﬁé ra.lnﬁrlég,{nrﬁ’émal into the

foam ng mater a
snacd att rn before the process of formng
thgué%gtéé ?\? WD 2005/ 063864
PCTI KR2004/ 001809 78 [CLAI M 21] A cross-linked foam

§ 0 C A\ aJmsl o 20. CLAIM 221 5 A
e E@gc{élggtﬁlé %é‘o’dﬁ?l%e rﬁoareﬁﬁﬁ’i’inﬁwheé"afe@& body; and at

| east one inner cavity structure fornmed inside the

f oam body; wherein the foam body and the inner cavity

structure are forned sinmultaneously. 10 [CLAIM 23] The

cross-1|linked foam according to claim 22, wherein the

i N avity structure is connected to at |east one

LW?Q&@ of the foam body.

The method accordihg to either of claims 15 or 17, wherein the different material from the

foaming material is selected from & group consisting of gas, liquid and solid materials.

[CLAIM 19]

The method according to either of claims 1 or 2, further comprising rolling up the foaming

material having the interfacing pattern thereon before the process of forming the cross-linked

foam.

[ CLAIM 20]

The method according to either of claims 1 or 2, further comprising adding a different

-material from the foaming material to the foaming material having the interfacing pattern

before the process of forming the cross-linked foam.
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[ CLAIM 241 15 The cross-linked foam according to
claim 22, wherein the foam body includes at | east one
a0 209508388ge connected to the inner cavity strpeliken4/001809
WD 2005/ 063864 PCT/ KR2004/ 001809 79 [ CLAIM 251 The
cross-linked foam according to claim24, ftirther
conprising a valve at the air passage to control an
inflow and an outflow of air and noisture. 5 [ CLAIM
261 The cross-1|inked foam acggrdi ng to one of clains
22 to 24, wherein the inner vity structure is
filled wwth one or nore materials that is the sane as
[VAIN bferent fromthe foambody. | CLAIM 271 10 The
cross-1'inked foam according to one of clains 22 to 24
" wherein nolded material nmade of or fromthe, sane

Ni e LTHLE S

IS Inserte structure.

[ CLAIM 22}
A cross-linked foam, comprising:
a foam body; and
at least one inner cavity structure formed inside the foam body;

wherein the foam body and the inner cavity structure are formed simultaneously,

[ CLAIM 23]

The cross-linked foam according to claim 22, wherein the inner cavity structure is connected

to at least one surface of the foam body. -

[ CLAIM 24]

The cross-linked foam according to claim 22, wherein the foam body includes at least one air

passage connected to the inner cavity structure.
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WO 2005/063864 PCT/KR2004/001809

79

[ CLAIM 25]

The cross-linked foam according to claim 24, further comprising a valve at the air passage to

control an inflow and an outflow of air and moisture,

[ CLAIM 26]

The cross-linked foam according to one of claims 22 to 24, wherein the inner cavity structure

is filled with one or more materials that is the same as or different from the foam body.

[ CLAIM 27]

The cross-linked foam according to one of elaims 22 fo 24, wherein molded material made of
or from the same material as or different material from the foam body is inserted into the

inner cavity structure.




