. S o o HNoawy-_o
% | NFRARED- BLOCKI NG TRANSPARENT FILM  BACKGROUND Plel Hb

(A

IWEEI\H'I ON * The present invention relates to an infrared ray%oc
transparent film for exanple, a filmto be adhered to a w ndowpane of a
bui |l di ng, an autonobile, or the I'ike, imarily in order to block infrared
rays in sunlight. Transparent filns having infrared ray bl ocking

properties, transparency (transmssivity) to visible light, and properties

of reflection or absoNg D-BEU@KFN qgm( NSPARE d for
controlling the thernmal effects of so ard ra |e§t|on.p§§gnej§lgrrpl e, infrared

ray bl ocking transparent filnms are adhered to w ndowpanes of buil di ngs,
autonobiles, and the like so as to reduce heat from direct sunlight being
transmtted therethrough. |In the summer, the air conditioning |oad may be

reduced bBAGUKGROUND Ole THEIMVENTION oom tenperature, and in the

wi nter, the heat insulating efficiency at room tenperature is inproved. As

an additional effh@Giresddt iﬁVﬁxﬁ@)ﬁ‘?ﬂ‘é&%% dnsin?faﬁlég fay b}é&iﬁgﬁég@bhﬁlg ? l}nﬁg

pi eces of glass is prevented. |In general, suc nfrare

transparept _filmis f d.,in guch way. that an infraced ray bl ockin

| ayor s EPbERIBRIG A Bl T8 beradtistid Fo Atindnatie-of s biUGing, B Sydimanife
resin such as_PET (polyethyl ene tereigt halate) or the like, a hard coat

| ayer as &1 thelikgcpriprastlgdniorder to/blocksnfraneheaysdncsundighther surface of the

base film and a separate naterial conposed of paper, film or the like,
is adhered via FiamgHaesitvRimd Ruoing infrhRdSHIY BRﬁ:k;i’xfrx]%tﬂgégéﬂfersé'lﬁﬁs aéncy .

bl ocking | ayer. Wien the filmis to be affi'xed, eparate material“is

removed, Weh §YssIR) Iikibte 1R JHRY pRSperties of reflection or absorbing of

| infrared light, have been used for controlling the thermal effects of solar
radiation. For example, infrared ray blocking transparent films are adhered to
windowpanes of buildings, automobiles, and the like so as to reduce heat from
direct sunlight being transmitted therethrough. In the summer, the air
conditioning load may be reduced by suppressing the elevation of room
temperature, and in the winter, the heat insulating efficiency at room
teinperature is improved. As an additional effect, if the windowpane is broken,
the scattering of pieces of glass is prevented. In general, such an infrared ray
blocking transparent film is formed in such a way that an infrared ray blocking
layer is provided on one surface of a base film composed of a synthetic resin
such as PET (polyethylene terephthalate) or the like, a hard coat layer as a
surface protective layer is laminated on another surface of the base film, and a
separate material composed of paper, film, or the like, is adhered via an adhesive
layer on the surface of the infrared ray blocking layer. - When the film is to be

affixed, the separate material is removed, whereby the adhesive layer may be




2 adhered to a glass plate, etc. The infrared ray bl ocking | ayer
has, been formed on a base filmby coating infrared ray blocking agents
such as various kinds of infrared ray absorbers (for exanple, imonium
al um num or ant hraqui none-type conmpounds), infrared ray reflecting
materials (for exanple, ZnO Sn(err], phthalocyan-type pignents, etc.),
or the Iike. However, when the above- nentioned infrared ray bl ocking

agents argdh@%qtotd@lagggpjtel@tca dark brown or a dark blue, whereby
transparency of the i's inferior SI nce visible light transmssivity

Is lowered to Ies ati the a sorb

i nfrared rays ﬁ'gﬁ fTacSﬁ‘ge]?ayvxb% tlﬁg ?l%ﬁl% Bﬁ ?&ﬂsﬁoﬁbﬁtgy
1500 nm or the |ayer can absorb only |nfrared rays having a very small-
range of cogbing cinftared rayThiockingeagénis osutdy asovarious dripds hef infrared ray
above-descri bed conventional defects of the infrared ray bl ocki ng agent,

I ndi um ti ghybess PERsIe’ exas @' nﬂ’ﬁh’ﬁfmﬁﬁf erélﬁﬁ'uhﬁnﬂs drTO)mtiﬁﬁ winvaka ?Eé as

a conductive coating nateri This I TO’ powd i s coated to orma
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| ayer by dispersing it into resin, or the |ike, _thereby reflectln
i nfrared phihaleeyamtynepigesgisseicaagongher bkegodHeweysnowhem the abeye-an
infrared ray blocking fil mhaving high transparency can be provided.

However, nfemiched i&a@raaé@\taylﬁlbtiangta:g&nﬁaﬁ@ us&dcthe yepysrlardagk brbwn dpnae

filmby a vacuum deposition nethod or a sputtering nethod, a high-
dark blue, whereby transparency of the layer is inferior since visible light

transmissivity is lowered to 50% or less. Altematively, the layer can absorb
only infrared rays having longer wavelengths than that ranging from 1000 to
1500 nm, or the layer can absorb only infrared rays having a very small range of
wavelengths. ~ Therefore, in order to overcome the above-described
conventional defects of the infrared ray blocking agent, indium tin oxide powder
(hereinafter referred to as ITO) was developed as a conductive coating material.
This ITO powder is coated to form a thin film on a base film by a vacuum
deposition method, a sputtering method, a method for coating the coating
material for the infrared ray blocking layer by dispersing it into resin, or the like,
thereby reflecting infrared rays having wavelengths ranging from 800 to 2500
nm, so that an infrared ray blocking film having high transparency can be
provided.

However, in order to provide the above-described ITO powder on the
base film by a vacuum deposition method or a sputtering method, a high-

vacuum performance apparatus and a high-precision atmosphere controlling



vaculum performance apparatus and a hi gh-precision atnosphere controlling
3y systemare required, thereby causing problens in that the cost of
production is increased and adversely affects mass-productivity, or the
like. Therefore, as a method for forming a thin filmw thout these

probl ens, the above-described coating nethod may be preferably enpl oyed.
As the resin forning the infrared ray blocking |ayer by this nethod, a

typical rggéteni Qfe iteétd) tﬁegér?é{ biiﬂsu% éﬁbﬁlé?ﬁb ifthat ¥ @dé"t'dfgpfo%%bfioﬁ%h as

an acrylic-type res ureth type epoxy- type resin, or th

like; a thernosejti sueh as nel am,ne r sin resin,
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resin such as an acrylic-type resin, urethane-type resin,

pol yest er mathedrfegi formingt adhin Kdm Mthrbuthﬁmehpmblemanﬁmrabn&y -dgsafibed to
that of a base film can be chosen and enployed suitably. In order to

produce tb@atlﬁg f@th@ﬁ%ﬁé Cbﬂefé?améi emr'i]slo;rélﬁ Ak 'tﬁwréynrishﬁmg ﬂiﬁhxﬂﬁ&@ﬂal ly

be enpl oyed I rst f| i'n whic ard coat layer is coate on a

surface of ay .an_infrar bl ogki coated on a
ear sur R 3 if Paiol ™ EenibRbrefie it (tmiRY R coeting iR Suh o e
I s coated on one surface of a separate material are produced,

respect i vabya UMguring resin auell asaan aeodic-typel wptn, wethane-typer resir, i époxys

adhered on the adhesive |layer of the second film whereby both filns are

| am nat edty Ope er@ih,Oloreithe like; a Tgmoveitdigedrdsty HhelfKanomelAfifRArRBin,fi |l m
Is required to have hi gh transparency as well as durability, that is
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thermoplastic resin such as an acrylic-type resin, urethane-type resin, or

polyester-type resin; or the like, which have high transparency similar to that of
a base film, can be chosen and employed suitably. In order to produce the
above-described lamination, the following method can generally be employed.
A first film in which a hard coat layer is coated on a surface of a base film and
an infrared ray blocking layer is coated on a rear surface of the base film and a
second film in which an adhesive layer is coated on one surface of a separate
material are produced, respectively, and the infrared ray blocking layer of the
first film is adhered on the adhesive layer of the second film, whereby both films
are laminated to each other.

The infrared ray blocking transparent film is required to have high
transparency as well as durability, that is hardness, in the case in which the film
is adhered to glass etc. However the above-described thermosetting resin,
thermoplastic resin or the like is not cured in a thin film and in the case in which

a UV-curing resin is employed, thickness of the film is required to be about 3



t herhopl astic resin or the like is not cured in a thin filmand in the case
iR which a UV-curing resin is enployed, thickness of the filmis required
to be about 3 4 Jerrlmin
order to sufficiently cure, therefore, there was a linmt to the inprovenent
of transparency by thinning the film According to the above-described

| am nating nmethod, the I TO powder or a pignent included in the resin |s
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m nut e evenness une nnes I"cul ury eS|ve
| ayer adh red to la er her ef or e haze ree th C

wher eby  hOEhapRATER ing 1the cHIR. { oASSPEIAE. E9cihe @ XFdifé%l%Sfi a
surface i s obtained by prOV|d|ng a hard coat layer on a filmproviding an

i nfrared tamitdtimgkimethody ¢he ITOt powelepeot a pigmenttinelidedsim,thehessén iis
limt to inprovenent of hardness of the infrared ray blocking |ayer, and
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is adhere ass esi on tween-each ufPfici ent

over time duetothe ffects of sunli t her e res t|n
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of the infrared ray blocking |layer is about 3 [err]mas described above, a
consi der akdheredbtntayets.t hEhefeforswhe hazesieghes tisardof iereasnd, iwhereby high
difficult to reduce the cost since the I TO powder is relatively expensive.

Ther ef or € ¢rainy in%nég ws @eficalt {016bfiieS CByvehIf HardREss! OF B'sBYfade idbbitainedr ed

ray bI OCkI ng rans arent filmwhich can have higher transparency and which
can

canbe. PhASHEGH s d BB o Thyd I TP AROREY b e By e BBEELS o,
and with respect to the above resin, there is limit to improvement of hardness of the
infrared ray blocking layer, and satisfactory results have not been obtained. In
the case in which the film is adhered to a glass, adhesion between each layer
becomes insufficient over time due to the effects of sunlight, etc., thereby
resulting in peeling off of the layers. In addition, in the case in which the
tﬁickness of the infrared ray blocking layer is about 3 pum as described above, a
considerable amount of the ITO powder must be used, whereby it was difficult
to reduce the cost since the ITO powder is relatively expensive.

Therefore, it is an object of the present invention to provide an infrared
ray blocking transparent film which can have higher transparency and which can
be produced at lower cost than conventional films, which can improve the

hardness of the overall film, and which can exhibit excellent adhesion and

superior durability.



supetior durability. 5 SUMVARY
Ok THE | NVENTI ON * The i nventors have conducted from vari ous research
with regard to a resin in which an | TO powder is m xed and di spersed and
to forming an infrared ray blocking |aygr, and consequently, they have

di scovered that thinning of the film inprovenent of hardness and superi or
adhesi on (peeling resistance) are attained by using a UV-curing resin

i ncl udi ng m L oyy ijleﬁr tion initiator as the above resin.
Ther ef ore,sq% ein ‘rzg?lggﬂr{gy bl oc |lr%ﬁtransparent filmaccording to the
present inventi Is characterized,in that an infrared r .Jl ocki ng, | ayer
P whi ch 170 podier TNER e GoatuferoBant arkus essaisit Will dOEURtP 2
surface of a base film and the resin conprising the infrared ray bl ocking
| ayer is aesiu-inuwhivh areFTO powderlisngixedénd dispersethand po formingzan infnared
initiator. In the infrared ray bl ocking transparent filmaccording

to the pregsg 'Hloclgiﬂga&géf’ %n@éoﬁseﬁ?}i@pﬂgﬁlﬁagé@@gﬁd&'i/e}é’da tht thiififlg'Bthe

bl ocki ng l'ayer, uring resi oto-cationic

pol ymeri zagt.ion, initiator, itxed and dj spersed 1 TO poywder, is enpl oyed,
bra” the. 1 ik isaproirsPass ot Batdnepsrands SRBFASH affesiohaAiestinentes ol are
material on a base film As a nethod for coating on a base film a wre
bar coat i aftaimgd by, using cc LOV-duirbnge resim tinelydimg laophote-cationicpalyaterizationod,
a dip coat nmethod, or the |ike, can be used. The inventors have confirnmed
that the GARJ60 a8BhedRIve ésihne Thetéfdrs dtHeinfPhrakt bﬁ@dﬂﬂﬁg%%@&%‘; or

the UV-curing resin according to the present i1nvention, can b
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blocking layer in which ITO powder is mixed and dispersed in resin is provided
on a surface of a base film, and the resin comprising the infrared ray blocking
layer is a UV-curing resin including a photo-cationic polymerization initiator.

In the infrared ray .blocking transparent film according to the present
invention, as a coating material for the infrared ray blocking layer, a UV-curing
resin including a photo-cationic polymerization initiator, mixed and dispersed an
ITO powder, is employed, and the infrared ray blocking layer is formed by
coating this coating material on a base film. As a method for coating on a base
film, a wire bar coating method, a doctor blade coating method, a gravure coat
method, a dip coat method, or the like, can be used. The inventors have
confirmed that the coating material for the infrared ray blocking layer employed
for the UV-curing resin according to the present invention, can be cured even in
a thin film having a thickness of about 0.5 um. Therefore, the infrared ray
blocking layer can be much thinner than conventional films. Haze degree of

the overall film, for example, HAZE value according to Japanese Industrial



bl ocki ng | ayer can be nuch thinner than conventional filns. Haze degree of
the overall film: for exanple, HAZE val ue according to Japanese | ndustri al
6 Standard K7105, is lowered to 1.0 or less by thinning the infrared ray
bl ocki ng |ayer, thereby obtaining inprqyed transparency. Consequently, the
anount of the I TO powder used is reduced, whereby the overall cost can be
reduced. The inventors have confirnmed that the UV-curing resin according

" . . . ) .
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conponent materials for each layer of the infrared ray bl ocking

t ranspar etiie ITOpdedengsdds reaved, dekerebyatie ovireld icokpoarmbe eeduce. tThehe
present invention will be explained in detail. A. Base Film As a

base fil m. v L o0 {7 06 . 0 e,
var i ous 1 SoioRy Rave IR ang B OV R Peohiiie (6°the BIGE
cellul ose,(TAC), polyacryl ate,, polyether, polycarbopate, polysulfone,

pol yet her IRt &as o&ﬂeﬁééﬁh@fépe% ithan Hbﬁ e@&&Vepg‘P% cengentinalyresns.
al cohol, or the like, may be preferably enpl oyed. B. I TO Powder

Wth regafthetefoas, thethqrdnesy ofithedverd] filmpisrisgsrovedtdmd the adhiexion ay the

base film is superior, whereby films having sufficient durability can be obtained.
In the following, the component materials for each layer of the infrared
ray blocking transparent film having the above-described composition according

to the present invention will be explained in detail.

A. Base Film

As a base film, a conventional transparent film can be employed. For
example, various resin films such as polyethylene terephthalate (PET), triacetyl
cellulose (TAC), polyacrylate, polyether, polycarbonate, polysulfone, polyether
sulfone, cellophane, polyethylene, polypropylene, polyvinyl alcohol, or the like,
may be preferably employed.

B. ITO Powder

With regard to an ITO powder mixed and dispersed in the infrared ray
blocking layer according to the present invention, the average particle size
thereof is preferably 100 nm or less, is more preferably 50 nm or less and is

most preferably 25 to 35 nm, from the viewpoint of transparency and uniformity.



bl ocki ng | ayer according to the present invention, the average particle
sisze thereof is preferably 100 nmor less, is nore preferably 50 nm or
less and is most preferably 25 to 35 nm fromthe vi ewpoint of
transparency and uniformty. - 7 7
| TO powders can be obtai ned by well-known nethods. For exanple, an agueous
solution including a water soluble salt of In and a small anount of water

sol uble salt of [TD powdeactas engbtairtidBlyi weATERGWANTEIHAR! otpordeRfpry de

of In and Sn is coprecipitated. Then, copreci pitated conpoun )

obt ai ned S raw material .. t.he raw materi.gl is sintered in reducin
at nospher aﬁlc?ﬂ%éeps Sﬁﬁf@?‘? ]u?dﬁflg’r% p Wayer lsgéﬂﬁp k‘é,ft %¢1E‘1 iaggtq' L ?W@Hni F?g 0 an
oxi de, whereby an | TO powder is obtained. The | TO powder nay be obt ai ned

by si nt er Wager selublersathof Smis feacted umdbrcilkali acondsitions, evhdiebyreohgdraatide of
In/Sn/O[err] is 100/5-10/0.5-10, and is preferably 100/5-10/0.5-2. Such

obt ai ned b @ AaIAISH s CdpredibitBtedSucthdn Che RBYFRp: nt
in infrared ray bl oc?<i ng sobt hgt t(k;llrehel;lﬁ(?r]?gg dgggegnﬁiﬁﬁgﬁgésegblfghggo
nm C .W-curing Resip containihg .Phot o- Cati oni ¢, Pol ri zation
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powder, a__pnononer containing at |east one of an acrylic-type resin or an
epoxy-t ypNHgdy or thediks, mnélsmmsfonned dntc apaixider wherdbynan dTO powerderi s
preferably enployed. The contained acrylic-type resin is preferably

control | efs fiotaimdpeThe qwmfypw@ea&ﬁ%abermﬁheawgin@a@ﬁ%m tdw Thategiaf lin as

adhesi on, cross-linking density, tHernal resistance, chem cal resistance,

or the |iKQeducing atmosphere. The mole ratio of In/Sn/O, is 100/5~10/0.5~10, and is
preferably 100/5~10/0.5~2. Such obtained ITO powders turn blue. Such ITO
powders are extremely excellent in infrared ray blocking so that the shortest

wavelength blocked is 800 nm.

C. UV-curing Resin containing Photo-Cationic Polymerization Initiator

As a UV-curing resin mixed and dispersed with the ITO powder, a
monomer containing at least one of an acrylic-type resin or an epoxy-type resin,
containing photo-cationic polymerization initiator, is preferably employed.
The contained acrylic-type resin is preferably controlled for properties of
coating materials or coating films, such as adhesion, cross-linking density,
thermal resistance, chemical resistance, or the like.

As an example of epoxy-type compounds, a glycidyl ether such as
tetramethylene glycol diglycidyl ether, propylene glycol diglycidyl ether,
neopentyl glycol diglycidyl ether, bisphenol A diglycidyl ether, or the like, an

epoxy ester such as 2-hydroxy-3-phenoxypropy! acrylate, an adduct of bisphenol



As an exanpl e of epoxy-type conpounds, a glycidyl ether such as

t et ranet hyl ene glycol diglycidyl ether, propylene glycol diglycidyl ether,
neopentyl glytol diglycidyl ether, bisphenol A diglycidyl ether, or the

l'i ke, an epoxy ester such as'2-hydroxy-g-phenoxypropyl acrylate, an adduct
of bi sphenol 8 A-diepoxy-acrylic
acid, or the like, as well as a nononer and an oligonmer such as an

al i cycli c AepgepodyeResRMAd, BY tholikead %elPady MsnofRP aRf dEOliboRRT such
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As an example of such acrylic compounds, an acrylic acid derivative
such as a mono-functional acrylate such as lauryl acrylate, ethoxydiethylene
glycol acrylate, methoxytriethylene glycol acrylate, phenoxyethyl acrylate,
tetrahydrofurfuryl acrylate, isobornyl acrylate, 2-hydroxyethyl acrylate, 2-
hydroxypropyl acrylate, 2-hydroxy-3-phenoxy acrylate, or the like; a multi-

functional acrylate such as neopentyl glycol diacrylate, 1,6-hexanediol



gl ycol acrylate, methoxytriethylene glycol acrylate, phenoxyethyl acrylate,
tetrahydrofurfuryl acrylate, isobornyl acrylate, 2-hydroxyethyl acrylate,
2- hydroxypropyl acrylate, 2-hydroxy-3-phenoxy acrylate, or the like; a
multi- functional acrylate such as neopgentyl glycol diacrylate,

1, 6- hexanedi ol 9 diacrylate,
trimethyl ol propane triacrylate, pentaerythritol triacrylate,

pent aer yt Hiddr?Iaté“ aCerx'néﬂiéyl gira ajéer xﬁaﬁéﬂﬂe heggegﬁéefg&iﬁtolor trfaaeylatd ke;

trimet hon pr opane acry | ate, tri hy( pr enzoate, or the

cuch as 2PEBRRRIGL " Uil Tl " en G NARGH RERRacryHiG: o, M nde ™ ©

nmet hacryl ate, tetrahydrof urf uryl methacryl ate, 2-hydroxyet hyl
met hacr y| &imetizylojpropane acyylic henaaatey itrimsthylpropand heazo&temmntihef likest aonal

met hacryl ate such as 1, 6- hexanedi ol dinethacrylate, trinethyl ol propane
trimethac métﬁa@r 1) AeiEr detivhitivRs Saar ¥ at ﬁlon%"—fudd@i%rﬂal lfﬁeth@cfmmnﬁictﬁaﬂ 2an

ol i goner such as an urethane acrylate such as glycerin dinethacrylate
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containin | east one of the corrpounds represent ed by the fol |l ow ng
for mul as g%tralnéir@ﬁpﬁbgbddmethacrylatq, 2drydroxygthyl methasrylages2- MOKMbBEYrI
fromthe group consisting of RlL, R2, R3 and R4
methacrylate, or the like; a multi-functional methacrylate such as 1,6-hexanediol
dimethacrylate, trimethylolpropane trimethacrylate, glycerin dimethacrylate, or
the like; a monomer and an oligomer such as an urethane acrylate such as
glycerin dimethacrylate hexamethylene diisocyanate, pentaerythritol triacrylate
hexamethylene diisocyanate, or the like; can be mentioned. Furthermore, other

compounds containing at least one of the compounds represented by the

following formulas can be employed.

Hzo_ Ra
R1-€ OCHz- ?_ CH2 nO- Rz

CH,0-R,
(n=2~10)

At least one chosen from the group consisting of R, R,, R3~and R,

represents
CH,=CH
C—O
|
or
CH,=C—CHj

=0



represents CH2=CH or

1@ _and the others represent al kyl groups. These al kyl groups are
preferably | ower al kyl groups having one to six carbon atons. As a
phot o-cationi ¢ pol ynerization-initiator,qgonpounds represented by the
follow ng formul as can be enpl oyed. In t%e followng formulas, Rerr]
represents hydrogen or an al kyl group having one to six carbon atons, R2

and R3 r)ﬁ/{éig‘igf Bkhéts r ﬁknw g?tgt!éé?g 'Pﬁé'sef élk?; gr&?ﬁ%){ﬁ@ preféBbly Reér can

be enplo one or Tn conbi

alkyl groups having one to six carbon atoms.

As a photo-cationic polymerization initiator, compounds represented by
the following formulas can be employed. In the following formulas, R,
represents hydrogen or an alkyl group having one to six carbon atoms, R, and R,
represent an alkyl group having one to six carbon atoms. These can be

employed alone or in combination.

Ry

R /
oo ®
Rs cum-@—s*wg

Sy,
CH, CH,

CH3-|—©—I+—©—|—CH3PF5'
CH, CH,

O, O am o
- . CH |+—@—|—cu SbF,”
@ @ CH, CH,
cna—l-@—r—Q-}-cnscr-'sso;
CH, CH,
@—sﬂ:&’ @—s*sws' CH;,
CH30-|—®—|+—@-SbFs'
CH,

The photo-cationic polymerization initiators are preferably employed in



[err] The photo cationic polynerization initiators are preferably
enpl oyed in . an anount of
0.1 to 10. 0% by wei ght, based on _the prinmary agent. Wth less than O. 1% by
wei ght or nore than 10. 0% by wei ght of f{he photo-cationic polynerization
initiators, UW-curing is insufficient. The hi gher the transparency
of the UV-curing resin, the better the UV- curing resin. The |ight

transni t smaesowsicof 0ing 10. G%pigy ghﬂdb@s‘eﬂl@i tie priddY agéntl4 With less

preferably 80% or nore and nore pre erably 90% or "nore. Wth regard
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resin containing | TO powder and photao-catignic pol ynmerization initiator,
in the cRelymerigatiominitatarsnddireuring is aasufficienthe 1 TO powder and the resin
Is 90/10 to 60/40 by weight, preferably 85/15 to 65/35, and nore

preferably 80/Fhe nghé tht0trahspdren dfathebﬂmt&uﬁﬁ fresims th@ beher ohé djvied
whi ch have excel |l en i nfrared ray bl ocking propertles hi gh transparency,

case 1 n SR B oo e h@hﬁﬁ@?ﬁ% st Ttahe® FadrinbSlidhd gonc "°

or nore, the filmjis colored by the 1TO powder and the haze degree therein
i ncr ease§67tll4éﬁé’(§9 eirai}élé’e&&%rfg mﬁr@andénonm&e&rahhd Q%uer m9rpeel i ng or

adhesi ve failure of the infrared ray blocking layer, so that adhesion to a
base fil m becoWish regazditorthe conpunneiag ratio \Withé ITOepowder and the resin in

the coating materials for the infrared ray blocking layer consisting of the UV-
curing resin containing ITO powder and photo-cationic polymerization initiator,
in the case in which the compounding ratio of the ITO powder and the resin is
90/10 to 60/40 by weight, preferably 85/15 to 65/35, and more preferably 80/20
to 70/30, infrared ray blocking films can be obtained which have excellent
infrared ray blocking properties, high transparency, and low haze, even if the
thickness of the layer is about 1 um. In the case m which the compounding
ratio of the ITO powder is 90.0% by weight or more, the film is colored by the
ITO powder and the haze degree therein increases, thereby increasing metallic
luster and causing peeling or adhesive failure of the infrared ray blocking layer,
so that adhesion to a base film becomes inferior. In the case in which the
compounding ratio of the ITO powder is 60.0% by weight or less, the object, i.e.,
infrared ray blocking ability, is not obtained, thereby resulting in undesirably
high HAZE values due to the difference between refractive index of the particles

of the ITO powder and that of the resin.



conpounding ratio of the I TO powder is 60.0% by wei ght or |ess, the object,
I .-.e., infrared ray blocking ability, is not obtained, thereby resulting in
undesirably high HAZE val ues due to the difference between refractive

i ndex of the particles of the ITO powde{, and that of the resin.

12 .D. Pignents In the present invention, a pignent such as ZnQO,
SnJerr], Tigerr], or the like, can be added to the infrared ray bl ocking
| ayer. Inmtﬂgmemggds, an infrared ray blocking |layer may be conposed of
the UV-curing-resin according to the present invention, mxed with these

i gnments and th TO powdet. The pignents are, enplqyed as_jafrared ray

BI ockers with tﬁ‘éhl‘e’l@? upventipn, ﬁ&’lﬁm@téﬁﬁh@?@ﬁgogpgb QJ}Bt,r@' &lﬁ'fméﬁ,ed
ray bl ocking pignments range from 1200 to 2500 nm Therefore, the ITO
powder cacahdecaddedhiedthe infitaned ray bbocking ieysmf darctHer words) aclifrared ray
properties over the range of infrared wavel engths from 800 to 2500 nm (the

Su. o2 | edblogang 1ayeriy be cdipddll of it UNIBuRhE TR Gofifie B ingihbudit®

UV-curing resin-accordihg to the present inven

conmpoundi ng ragtio of the.lTQO powder wit hi h wer end t he above

range, s&ﬁYng{Of{,HB WH{h S¢ rﬁgmﬁé%éaﬁéﬁﬂeﬁiéﬁ POWffeé'h iolgleemﬂéﬂ%m\?éfei s

reduced, and _ the overall cost can be reduced. Furthernore, the average

particl e empoyed taseipdrarpdgraynblockerst with 106 ITO powdessand the deavdlengthsai n

nmetal lic luster inhibition and excellent electromagnetic wave

transm ssb¥odked by the Hiffdte@ady bIY¥RIng pigments range from 1200 to 2500 nm.
Therefore, the ITO powder can be combined without reducing the infrared ray
blocking properties over the range of infrared wavelengths from 800 to 2500 nm
(the so-called “near infrared”). In addition, the pigments are mixed with the
UV-curing resin according to the present invention, thereby setting the
compounding ratio of the ITO powder within the lower end of the above range,
so that the amount of the ITO powder used, which is exf)ensive, is reduced, and
the overall cost can be reduced. Furthermore, the average particle size of these

pigments must be 100 nm or less in order to obtain metallic luster inhibition and

excellent electromagnetic wave transmissivity.

E. Hard Coat Layer

As a hard coat material for forming a hard coat layer, a resin cured by
means of radiation or heat, or a combination thereof, can be employed.

As a radiation-cured resin, compounds mixed suitably with a monomer,
oligomer, and prepolymer including a polymerizable unsaturated bond such as

an acryloyl group, a methacryloyl group, an acryloyloxy group, a



As a hard coat material for formng a hard coat |ayer, a resin cured by
means of radiation or heat, or a conbination thereof, can be enpl oyed.

As a radiation-cured resin, conpounds m xed suitably with a nononer,

ol i gonmer, and prepol ymer including a polygerizabl e unsaturated bond such as
an acryl oyl group, a nethacryl oyl group, an acryl oyl oxy group, a

13 nethacryloyloxy group, or the like, can be enployed in an appropriate

ratio. Asnetha loRyo&rcupToatofhiy like! Xahaes eﬁqﬂbyéd qﬁr an %p@roﬁﬁateytauo
nmet hacryl ate, nmethoxy pol yet hyl ene net hacryl at'e, " cycl ohexyl net hacryl at e,

phenoxy et r y

di pent aer ﬁ%%?t%?%&aét%y%@weg 5&%&8%%‘8%5&@% xjﬁg{lﬁgcrpf; I)&Céy lagef’ t he
| i ke, can be rrentloned As an oli r or pre pol ymer, an acryl ate such as
pol yest er methoxyt pol yp&nxlgn@tmﬂ@crgkateﬂ ayeo @pﬁkm@bawﬁa@, phanpxyhethyl
acrylate, alkyd acrylate, nelam ne acrylate, silicone acrylate, or the

l'i ke, an ynethhorydated dthylaet elycain dﬁﬁ@ﬂt&dy’lﬁ& cdifeatastythrtol t H@xd&dﬁﬁat@ an

be nentioned. These can be enpl oyed al one or in conbi natlon In the case

el oyed PaERiolerbedhe: HEmRicAals, Bt el BRE, k. ooy Tnditiit, %AS”BHO””

density, iﬁ, Is preferable that an acrylic_ nononer havi ng pono-functional or
bi- func®i mr 8 rRICROLYTBEL, edib| ASTEALC \Ausheas Palyester @@gﬁlat% palyrethang
durability such as thermal resistance, wear resistance, solvent

resi st ancacrylate, fe?dxykmwme,t pelyether agrylatemallyd ectylated melamine piceflatebl v
that the anmount of nononer be increased or that an acrylic nononmer having

tri-funct kpRainedcrylAREL 6 tRAN, nulatufii®d PYffbster, an epoxy-type compound,

or the like, can be mentioned. These can be employed alone or in combination.
In the case in which flexibility of the curing film is required, the amount of
monomer employed is reduced. Furthermore, in order to reduce cross-linking
density, it is preferable that an acrylic monomer having mono-functional or bi-
functional acrylate be employed. Whereas in the case in which hard durability
such as thermal resistance, wear resistance, solvent resistance, or the like, of the
cﬁring film is required, it is preferably that the amount of monomer be increased
or that an acrylic monomer having tri-functional or greater acrylate be
employed.

In order to cure the radiation-curing resin as described above, for
example, it is necessary that radiation such as UV, electron beam, X-ray, or the
like, be irradiated on the resin, and a polymerization initiator can be added to the
resin in an appropriate ratio, as necessary. In the case of curing by means of
irradiating with UV, a photopolymerization initiator must be added. As a

photopolymerization initiator, an acetophenone such as diethoxy acetophenone,



In ofder to cure the radiation-curing resin as described above, for
exanple, it is necessary that radiation such as UV el ectron beam X-ray, or

the like, be irradiated on the resin, and a polynerization initiator can
be added to the resin in an appropriat atio, as necessary. In the case
of curing by neans of irradiating with , a photopol ynmerization initiator

must be added. As a photopolynerization initiator, an acetophenone such as
di et hoxy 3c 13l 1. 1. . 14 4.

2- hydr oxy AR fethyl:l phenylprapag: 1-one, . benzyl,,  dimethyl, o kefali?; 1

hydr oxycye¢l qghexyl - phenyl ket one, 2- met hyl - 2- npnophori no . (4-

t hi omet hyﬁﬂﬁ%%@ycg‘?hﬁ?éﬂ:@e@ﬁ SCtGRCs he | | k@,’m&tl’ﬂgng‘émhﬂ@h@m% uch as (4-
benzoin nethyl ether, benzoin ethylether, benzoin isopropylether, benzoin

i sobut yl etlhiemethylphelnzl)l pkepara 1 ioer arhthieotike s ucheresoih esten secloras, bendvénzoy|
et hyl benzoate, 4- phenyl benzophenone,

4- benzoyl 4k -« ' > S st

i ot ny! - RGO, BeRBORT St er befdifisiiopidher, benaoin isobutylether,
(4- benzoyl benz ctrimethyl ammoni.um chloride, or the |ike; t hi oxant hone
Such: as_ 5B ¢ 1k b RezOR HeRaIn BICh 0% B BfeRiEranén pdraZon] St ieHOREn it he
like; 2,4,6-trinmethyl benzoyl diphenyl benzoyl oxide, or the |ike; can be
nent i oned phefijik skenznpheaorep| 4pedzayisdb methyhdiphenyisifide, 4+beaddy}-NoN:- as
an accelerator (sensitizer), an am ne-type conpound such as N, N-di net hyl

par at ol ui gimethyl. 4 [2-(dbeb D baspdy1887Y e BERzerRY drfifhuififBrdifide,
|na[t|§)n. a%s T" as a aré

enpl oyed in co a resi'n enpl oye coat

e R BT e R ARG BEE bEmeE E ! B SHaghne.

preferapl gugﬂlso ,ﬁ?dieéisyl 611:{]1io%()(a%rt?l)(l)r?e,O]{-clelFoc;)(()Yéi—d){cl?heloro thioxanthone, or the like;
2,4,6-trimethylbenzoyl diphenylbenzoyl oxide, or the like; can be mentioned.
These can be employed alone or in combination. In addition, as an accelerator
(sensitizer), an amine-type compound such as N,N-dimethyl paratoluidine, 4,4’-
diethylamino benzophenone, or the like, can be employed in combination.

As a resin employed as a hard coat material, since hardness, transparency
and adhesion of the layer are excellent, in particular, an epoxy-type compound
of a UV-curing-type is preferably employed. As an example of epoxy-type
compounds, a glycidyl ether such as tetramethylene glycol diglycidyl ether,
propylene glycol diglycidy! ether, neopentyl glycol diglycidyl ether, bisphenol A
diglycidyl ether, or the like, an epoxy ester such as 2-hydroxy-3-phenoxypropyl
acrylate, an adduct of bisphenol A-diepoxy-acrylic acid, or the like, can be
employed. As a polymerization initiator, a photo-cationic polymerization
initiator is preferably employed, and the same compounds employed in the

above-described infrared ray blocking layer can be mentioned. The



conpounds, a glycidyl ether such as tetranethylene glycol diglycidyl ether,
pr:opyl ene gl ycol diglycidyl ether, neopentyl glycol diglycidyl ether,

bi sphenol A diglycidyl ether, or the |like, an epoxy ester such as

2- hydr oxy- 3- phenoxypropyl acrylat'e, an duct of bi sphenol
A-diepoxy-acrylic acid, or the like, can be enployed. As a polynerization
initiator, a photo-cationic polynerization initiator is preferably

enpl oved. caiifhinbfiof 1fio i€ PRALPLRLy S YRGuntof 0 10°RRO% BFWeEight Babdtl bA' o

ray bl ocking layer can be ' nmentio

15 conbipation ratio is piefernably in ampunt . qf, 0.1 to 10.0%Db I ght
based on %é’fﬂpﬁ%ﬁﬁeagenﬁ{@vlw ?ﬁé%% (fﬂ%ngg.‘l"% Qe iTgPEe b?anm;loed%h b

10. 0% by wei ﬁht of the photo-cationic polynmerization initiators, UV-curing
i s i nsuf f ivegight of the photae¢ationie podymerization initiasorsn UAdoasingeisiinswfficiéntt or
form ng an adhesive layer, for exanple, an acrylic adhesive material may
be enployed. As a curing agent, for exanple, a cross-Ilinking agent of

net al - chel ate-type, isocyanate-type or epoxy-type nmay be enployed al one or

i n conbi n%.tio at af; a%gropri ate ratio. Such an adhesive materi al
conpounde 'éffﬁ’ceﬁh‘fe’ 8%¥si on (according to Japanese Industrial Standard
Z0237) in the adhesive layer ranges from 100 to 2000 g per 25 nmis

preferabl e i n pAscan adhesiveanaterial for tthimkngan asthesive kayersforexample, an
preferably from15 to 25 [err]mafter setting. The adhesive | ayer can al so

11210 o Heroath g alabingyth o021 i ARSI,

2- hydr Oxybﬁéﬁfiﬂﬁﬁ?@b&%‘f %rferﬂgﬁ?-’chélate-type, isocyanate-type or epoxy-type may be
employed alone or in combination at an appropriate ratio. Such an adhesive
material compounded so that adhesion (according to Japanese Industrial
Standard Z0237) in the adhesive layer ranges from 100 to 2000 g per 25 mm is
preferable in practice. In addition, thickness of the adhesive layer is preferably
from 15 to 25 pm after setting. The adhesive layer can also yield a UV
blocking effect by adding a UV absbrber in an appropriate ratio. As a UV
aBsorber, p-t-butylphenyl salicylate, 2-hydroxy-4-methoxybenzophenone, 2-
hydroxy-4-octoxybenzophenone, 2,2’-dihydroxy-4-methoxybenzophenone, 2’-
(2’-hydroxy-5-methylphenyl)benzotriazole, 2-(2’-hydroxy-3’-t-butyl-5-
methylphenyl)-5-chlorobenzotriazole, 2-(2’-hydroxy-3’,5’-di-t-
butylphenyl)benzotriazole, or the like, can be preferably employed.

G. Other Materials
* Solvents added to the coating materials for the infrared ray blocking layer

The coating materials for the infrared ray blocking layer corhprises of the



hydréxy-4-octoxybenzophenone, 2, 2' -di hydr oxy- 4- net hoxybenzophenone, 2'-
(2' --hydr oxy-5- net hyl phenyl ) benzotri azole, 2-(2' -hydroxy-3 '-t-butyl-5"'-

met hyl phenyl ) = 5- chl or obenzotri azol e, 2-(2'" -hydroxy-3 ',5 "-di-t-
butyl phenyl) benzotri azol e, or ‘the like, gan be preferably enployed. G

O her Materials Sol vents added to the coating materials for the infrared
ray bl ocking |ayer The coating materials for the infrared ray

bl ocki ng TRZepoGAIR'dRE e UV I i i i
16 1TO powdeF and the UV-cur ftﬁgmrgeg?srlln AsAS'aél ssgil Y/%I}ltt tqeﬁeéfroé’f gar‘r,lm\l/%rolr%%%l?

organi c vent s _such benzene, toluene, acetaope hyl et hyl ket one,

i sophor on g,givea;% I %Wg‘x 43 gﬁgr,lze&e, t iolugTa, cacetane, @eég&géﬁgf %r 150phgrone,

conbi nation of two or nore thereof in an appropriate ratio.

Sur f act ancyclahezanone,t or the diken gandieeadded alone bhdni micoatsdation dfl wekiorg

| ayer In order to inprove dispersibility of the I TO powder, a very
smal | quandretthefdofSiH ] Iﬁ-@?ﬂ@t]@fatﬁggarrpl e, a non-ionic type) can be added
to the coating materials fof the infrared ray bl ocking | ayer. In

the infrarged ray. blocking filmaccording.to th [esent, inyentjon, in

order to eaSqu@)éB‘rlg§ iaﬁgecg,tp the cogting Fr!i\}g%?]écftm ﬁbgllﬁfr@'ﬁddﬁ)’ﬁﬁ@g@gﬂﬁ}’% and a
hard coat layer on an infrared ray blocking layer and to have high

adhesi on bet weeln arden toajmprovealispeghibilithofwiiet O ipowddr, thereirpf sraald
ray blocking |ayer, the better the infrared ray blocking layer. For

exanpl e, ghantify} fngurfactait IE60eRbitPpléCa non-ionic type) can be added to the

coating materials for the infrared ray blocking layer.

In the infrared ray blocking film according to the present invention, in
order to easily provide an infrared ray blocking layer on a base film and a hard
coat layer on an infrared ray blocking layer and to have high adhesion between
each layer, the higher the wettability of the infrared ray blocking layer, the better
the infrared ray blocking layer. For example, the wetting index according to
J apanese Industrial Standard K6768 is preferably 50 or less, more preferably 46
or less, and most preferably 40 or less. This wetting index can be adjusted by
choosing materials and composition of each layer in an appropriate ratio.

The present invention is a film intended mainly for infrared ray blocking,
and the UV absorber as described above may be added in at least one layer
among the other layers, in a similar manner as in the above-described adhesive

layer, so as to also yield a UV blocking effect.



Japanese I ndustrial Standard K6768 is preferably 50 or less, nore
preferably 46 or |less, and nost preferably 40 or less. This wetting index
can be adjusted by choosing materials and conposition of each |ayer in an
appropriate ratio. The present {mvention is a filmintended mainly
for infrared ray bl ocking, and the UV absorber as described above nmay be
added in at | east one |ayer anong the other layers, in a simlar manner as

in the aBREEFPESCRIFTIONOFTHE DRAWENGSs to also yield a W bl ocking
ef fect. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a

Cransparent {1 PP abdbAdt s e sPhss el HoyPingrE LyPABIH of dintrgRH 20
Fig. 2is a schenatlc cross-section shgwi ng a | am patjon of another
i nf r ar ed Ta¥ybloicking rigansparenafidm aacr:prdlagcgo Ath gmbodimenth 6 aﬁnprwemhe

present I nventi on. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS
An i nf r ajgverition;kin@icki ng transparent filmaccording to the present
invention conprises an infrared ray blocking |ayer provided by coating UV-

i tiator on Siguet Rod sRREIorPR RRARE HRLIRE, £ SEHRRbRE aﬁﬂﬂme

useful | am natlon s as follows. As shown in _Fig. 1, an |nfrared ra
bl ocki nginigead Tay sbinckingidaansparents @ﬂma@@cetdlagb&earr e adimenia Pl
| ayer 3 is further provided on a surface

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An infrared ray blocking transparent film according to the present
invention comprises an infrared ray blocking layer provided by coating UV-
curing resin including ITO powder and photo-cationic polymerization initiator
on a surface of a base film. The preferred embodiment of the useful lamination
is as follows. As shown in Fig. 1, an infrared ray blocking layer 2 is provided
on a surface of a base film 1; a hard coat layer 3 is further provided on a surface
of this infrared ray blocking layer 2; an adhesive layer 4 is provided on a rear
surface of the base film 1; and a separate material 5 is further provided on a rear
surface of the adhesive layer 4.

In order to produce this lamination, the following method, etc., can be
employed. A first film 10 in which an infrared ray blocking layer 2 is coated
on a surface of a base film 1 and a hard coat layer 3 is coated on the infrared
blocking layer 2, in this order, and a second film 20 in which an adhesive layer 4

is coated on a surface of a separate material 5 are produced, respectively, and the



of this infrared ray blocking |ayer 2; an adhesive layer 4 is provided on a
rear surface of the base film 1, and a separate material 5 is further

provi ded on a rear surface of the adhesive |ayer 4. In order to
produce this lam nation, the followi ng ngthod, etc., can be enployed. A
first film10 in which an infrared ray blocking layer 2 is coated on a
surface of a base film1l and a hard coat layer 3 is coated on the infrared

PLocking bayPlild 1 of the firsO Rl 10 3 ddReRA°GH the hlifesiVe 8yet W of tAE sggcgﬁ'&i ve

| ayer 4 TS ace of a separ are produ
respectiv

i e of el wb@rq%w bottofilngs Jdhand 20sre; laminatedsto eaghaghers Wherhdhe
second film 20, whereby both filnms 10 and 20 are |am nated to each ot her.
Wien t he filml imdeJh'epracﬁiqa; slee iadhesivbdageihd sis \exposge bydtakingthe sepatage

taking the separate nmaterial 5 off and is adhered to glass, etc. In this

case, the all 5 off dnd I 5dHEEEA to %‘P%sé by erIn%h?@%&“ﬁﬁSE@éfﬂ&ﬁ 1,34€hatd

require h| transparency. or di ng tot am nation, since the
hard coat er hg P‘ d.nesl as described above as well as the

"o rar ed 99t Bveed ang fapcReSnEnanecs reaite MBLEATTRATCRR A sur face | ayer
are inproved by these two | ayers. Here, since in addition to the

i nprovement of Accatdihgtte thfs lahsinatibn) sincé dhe hatdheoatdayenhas pighihatdness i s
| ower, UV-curing resin is preferably enployed in the hard coat layer. An

infrared paydi-ApKH %dv%\’as Swelloxd qRél 'ﬁﬁa?eé% alﬂ%ckf eHak&ms@nQnd' s
ed on

put between a hard coat ayer pI’OVI ace o infrared ray

i Sﬁik} " CaHBIAPLIBGE 2Rl ek barg@m ﬁat Bt singe iny

HAZE val ue and hi gh
addition to the improvement of durability of the film surface, the cost of

base

production is lower, UV-curing resin is preferably employed in the hard coat
layer. An infrared ray blocking lay is provided on a surface of a base film and
is put between a hard coat layer provided on a surface of the infrared ray
blocking layer and the base film, whereby light scattering is not significantly
caused by unevenness of an interface, so that decrease of HAZE value and high

transparency can be achieved.

Examples
The characteristics according to the present invention will be explained

with Examples. In the following, "parts" refer to "parts by weight".

Example 1
Composition of the coating material for infrared ray blocking layer

* ITO powder, 65 parts (primary particle size: 30 nm; component mole ratio:



tranéparency can be achi eved. Exanpl es The characteristics

according to the present invention wll be explained wth Exanples. In the
follow ng, "parts” refer to "parts by weight". Exanple 1 Conposition of
the coating material for infrared ray bligcking layer . |1TO powder, 65

parts (primary particle size: 30 nm conponent nole ratio:
19 In/Sn/0[err]=100/5/0.9) * UWV-curing resin (nononer) Acrylic-type

conpound {#iSRPOL2E00/5N.0y ol pol yacryl ate), 8 parts Epoxy-type conpound
(trade nane: Cell oxide 2021; produced by Daicel Chem cal Industries,

Ltd.), 8 pa . UWV-curpng resiyn (photo-cationic polynerization initiator)
Conpound reﬁi'scélﬁ'tn&)‘regij’ t‘ﬁgn?ﬁﬁelrgw' ng fornmula, 1 part [err] . Sol vent
Met hyl et hyl ket one, 18 parts . The coating materjal for infrared ray
bl ocki ng | aperyliedype campeungy(dipentaerythritol giodyrarylate), Shpakbove- descri bed
materials using a paint shaker with
Epoxy-type compound (trade name: Celloxide 2021; produced by Daicel
Chemical Industries, Ltd.), 8 parts
* UV-curing resin (photo-cationic polymerization initiator)

Compound represented by the following formula, 1 part
CH,

M
s\ * SbFG

CH,

* Solvent
Methylethylketone, 18 parts

The coating material for infrared ray blocking layer was obtained by
mixing and dispersing the above-described materials using a paint shaker with
zirconium oxide beads for 10 hours.

Subsequently, the mixed coating material, with the acrylic beads
removed, was coated using an applicator on one surface of a high-transparency
PET film (trade name: Merimex #707; produced by ICI Corporation) as a base
film having a film thickness of 50 um and was dried at 100°C. Thereafter, the
film was irradiated at 120 W by UV radiation to cure the coating material, and
an infrared ray blocking layer having a thickness of 1 um was formed.
Subsequently, an epoxy-acrylic-type UV-curing resin (trade name: KR-566;
produced by Asahi Denka Kogyo K.K.), which is the hard coat material, was

coated on the surface of the infrared ray blocking layer using an applicator.



zi rconi um oxi de beads for 10 hours. Subsequently, the m xed coating
material, with the acrylic beads renoved, was coated using an applicator
on one surface of a high-transparency PET film (trade nanme: Merinex #707,
produced by ICl Corporation) as a base 4pil mhaving a filmthickness of 50
[err]mand was dried at 100[err]C. Thereafter, the filmwas irradiated at
120 Wby WV radiation to cure the coating material, and an infrared ray

bl ocki ng {TR¢esaftay tROfidmt Wak kinQdsated by IV thdiatisn HONDBIW tSehseanetiard, an
epoxy-acrylic-type UV-curing resin (trade name: KR-566; produced by Asahi

Denka K K. K. d d h
curf ace oroRhEkiPhAed 3 berilcaeﬂ%erf B5uinE e thigaes8T 2 R, Fas forkled.

20 Thereafter, the filmwas irradiated by UV radiation at 120 Wto cure
the hard Subsequenthy; the adhesive materisbmixed yith AQ0i partsof an aicrglie adhesive
[err]mwas fornmed. Subsequently, the adhesive material mxed with 100

parts of afuteday ﬂr@deﬂﬂlﬁﬁfd VAS- mmrpfdduebmse IppoBsha Pafi0afd ONedudastriy
| ppousha Fats and Ols Industry Co. , 1 part of a curing agent

ot Lt o DRy, 1Ryt Q8 itk aBEh iﬁél&éo e, BhH20 pasts of spiyept

usi ng an ap?I I cator and an_ adhesi ve | ayer haweﬂg}l a thickness of 20 [err]m
was  f or mé@luene/ethyl acetate/bytancadeRi4id),t wanspateshonra reatosuntxeapf dhe bass

thereby obtained. This lamnation is simlar to that shown in Fig. 1.
anm)' e 2filf0n¥iAgi dn Apliiatéh ané adl adtbsivS Riyethavirig hrthickneds of20olariiasg
ayer
formed; an infrared ray blocking transparent film of Example 1 was thereby

obtained. This lamination is similar to that shown in Fig. 1.

Example 2
Composition of the coating material for infrared ray blocking layer
* ITO powder, 65 parts (primary particle size: 30 nm; component mole ratio:
In/Sn/0,=100/5/0.9)
. .UV-curing resin (monomer)
Acrylic-type compound (tripentaerythritol polyacrylate), 8 parts
Epoxy-type compound (trade name: Cyracure UVR-6110; produced by Union
Carbide Corp.), 8 parts
« UV-curing resin (photo-cationic polymerization initiator)
(trade name: Cyracure UVI-6990; produced by Union Carbide Corp.), 1 part
* Solvent
Methylisobutylketone, 18 parts

The coating material for the infrared ray blocking layer was prepared by



. I'TO powder, 65 parts (primary particle size: 30 nm conponent nole ratio:

| n/Sn/0[err]=100/5/0.9) . WV-curing resin (nmononer) Acrylic-type

conpound (tripentaerythritol polyacrylate), 8 parts Epoxy-type conpound

(trade nane: Cyracure UVR-6110; produceciby Union Carbide Corp.), 8 parts
UV-curing resin (photo-cationic polynerization initiator) (trade nane:

Cyracure UWVI-6990; produced by Union Carbide Corp.), 1 part . Solvent

Met hyl i sohnkni%di@nbovd—&e@@ﬁbéd materials, Ehﬂ &Pﬁiﬂré&@d”ﬁyebloi‘:'klﬁg) tranSfarent

infrared ray bl ocking | ayer was prepare
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Exanpl e 1. Exanmpl e 3 Corrp05|t|on of the coating material for infrared
ray bl ocking layer . 1TO powder, 65 parts (primary particle size: 30 nm
conponent nole ratio: In/Sn/0[err]=100/5/0.9) . W-curing resin (nononer)

Acrylic-tErempdeBound (tetrapentaerythritol polyacrylate), 8 parts
Epoxy-type conpound (trade nane: Epi kote 828; produced by Yuka Shell Epoxy

Inc.), 8 @Bhiposition of the coating material for infrared ray blocking layer
* ITO powder, 65 parts (primary particle size: 30 nm; component mole ratio:
In/Sn/0,=100/5/0.9)
. UV-éuripg resin (monomer)
Acrylic-type compound (tetrapentaerythritol polyacrylate), 8 parts
Epoxy-type compound (trade name: Epikote 828; produced by Yuka Shell
Epoxy Inc.), 8 parts |
* UV-curing resin (photo-cationic polymerization initiator)
(trade name: Cyracure UVI-6990; produced by Union Carbide Corp.), 1 part
* Solvent
‘Cyclohexanone, 18 parts
The coating material for the infrared ray blocking layer was prepared by
mixing the above-described materials, and an infrared ray blocking transparent

film of Example 3 was obtained, in a similar manner as in Example 1.

Example 4
Composition of the coating material for infrared ray blocking layer

* ITO powder, 58 parts (primary particle size: 30 nm; component mole ratio:

In/Sn/0,=100/5/0.9)



. UW-curing resin (photo-cationic polynerization initiator) (trade namne:
Cyracure UVI-6990; produced by Union Carbide Corp.), 1 part Sol vent

Cycl ohexanone; 18 parts The coating material for the infrared ray
bl ocki ng | ayer was prepared by mxing e above-described materials, and
an infrared ray blocking transparent fiTm of Exanple 3 was obtained, in a
simlar manner as in Exanple 1. Exanple 4 Conposition of the coating

material fof! I%(f_ﬂl% g layer . 1 TO powder, 58 parts (primry
particle si;’e\:’rz%lgﬁlr S@@ﬁ%@ﬁgﬁ& le ratio: 1n/Sn/02=100/5/0.9)

22 UV-curing.resin (nonongr).,. Acrylic-type co u (di pentaerythritol
pol yacryl at ACIYRCi¥%Pe §3mpowﬁ;n)¢lﬁe&twa¥%§%&9xﬁawfﬁé%tdmwt hrit ol

pol yacrylate), 6 parts Epoxy-type conpound (trade nane: Epi kote 828;
produced byA\dnyEioS?pd: compowny (tripentaefsthritsltpolyactyatedré parts esi n
y

(photo-cationic polynerization initiator) trade nane: BBI-102; produced
parts | ERORtyRe cimhflobnd (R pame KR, £28, TrOe BBy URASHAR, e
prepar ed %oxy Inc.), 11 parts

* UV-curing resin (photo-cationic polymerization initiator)

(trade name: BBI-102; produced by Midori Kagaku Co., Ltd.), 1 part
* Solvent ~
Methylethylketone, 18 parts
The coating material for the infrared ray blocking layer was prepared by

mixing the above-described materials, and an infrared ray blocking transparent

film of Example 4 was obtained, in a similar manner as in Example 1.

Example 5
Cbmposition of the coating material for infrared ray blocking layer
* ITO powder, 65 parts (primary particle size: 30 nm; component mole ratio:
In/Sn/0,=100/5/0.9)
* UV-curing resin (monomer)
Acrylic-type compound (1,6-hexanediol dimethacrylate), 4 parts
Acrylic-type compound (tripentaerythritol polyacrylate), 4 parts
Epoxy-type compound (trade name: Epikote 828; produced by Yuka Shell
Epoxy Inc.), 8 parts

* UV-curing resin (photo-cationic polymerization initiator)



m Xi ﬁg t he above-described materials, and an infrared ray bl ocking
t ranspar ent fi | m of Exanple 4 was obtained, in a simlar manner as in

Exanpl e 1. ‘Exanple 5 Conposition of the coating material for infrared
ray blocking layer . |ITO powder, 65 pargs (primary particle size: 30 nm
conponent nole ratio: In/Sn/0[err]=100/5/0.9) . W-curing resin (nononer)
Acrylic-type conpound (1 6- hexanedi ol dimethacrylate), 4 parts

Acryl -t yipgde aamey RROYEEdH ¥RE'CO.219d.), fpRAr tS

Epoxy typ compound tra é nane:. E ?%%deﬂrggéb produted gy Euka Shel |  Epoxy

Inc.), 8 paﬁ E‘@ UV-curing resin (photo cationic polynerization initiator)
23 (trade Qent \p- 103: produced by M dori Kagaku Co., Ltd.), 1 part

Sol vent Met hyl et hyl ket one, 18 parts The coating material for the
i nfrared raMdthplethylketonesd8partepr epared by mixing the above-descri bed
materials, and an infrared ray bl ocking transparent film of Exanple 5 was

obtained, in a Th@‘do@ﬁng‘%ﬁﬁfé’nai‘%f eEiiffPé&%Exréprllo Ei’h@ﬂ]lgbér Gras repared“ﬁy

infrared ray bl ocking tTansparent filmo Vi ng t

mixing the above-described materials, and an infrared ray blocking transparent

film of Example 5 was obtained, in a similar manner as in Example 1.

Example 6.

An infrared ray blocking transparent film of Example 6, having the
lamination shown in Fig. 2, was produced by employing the same coating
material for the infrared ray blocking layer as in Example 3. The infrared ray
blocking transparent film shown in Fig. 2 has a lamination from which provides
a hard coat layer 3 on a surface of a base film 1 and provides an infrared fay
blocking layer 2 and an adhesive layer 4 on a rear surface of the base film 1, in
this order. The base film, the materials of the infrared ray blocking layer and

the adhesive layer and the coating methods, were similar to those of Example 1.

Example 7 (Example of thin layer)
An infrared ray blocking transparent film of Example 7 was obtained in
a similar manner as in Example 3, with the exception that the thickness of the

infrared ray blocking layer was 0.6 pm.



| ani nati on shown in Fig. 2, was produced by enploying the sanme coating
material for theinfrared ray blocking |ayer as in Exanple 3. The infrared
ray blocking transparent filmshow in Fig. 2 has a |am nation from which
provides a hard coat layer 3 on a surfzge of a base film1 and provides an
infrared ray blocking |layer 2 and an adhesive layer 4 on a rear surface of
the base film1l, in this order. The base film the materials of the

i nfrared Eﬁﬁn@h?Sk'ng | ayer and the adhesive |ayer and the coating

met hods, were“simlar to those of Exanple 1. Exanpl e 7 (Exanple of thin

| d bl ock | Exanpl e 7
e Camepstion BEIRGSERESY s BRELR ARG By lockhd Mles o 1, e

t hi ckness of the infrared ray blocking |layer was 0.6 [err]m ]
24 ExanplelBO powsersi6S partsf(primarnyopasticde sizeer3thinni;ocompbnentholeyratio:
bl ocking layer . ITO powder, 65 parts (primary particle size: 30 nm

conponent y{8L RO gP5/0,9)/ Sn/ O[ err] =100/5/0.9) . WV-curing resin (nononer)
Acryli c- tyﬂpyg )::t()) Ol?l’;:(J )16 hexanedi ol di net hacrylate), 16 parts

UV-curing r ot o- i oni c polynerization initiator) (trade-narre:
MP- 103; pr o@ﬁé@&glg‘ﬁ ’@o&ﬂ Fﬁ ., Ltd.), 1 part . Solvent
Met hyl et hyl ket one, 18 arts
Acrylic-type compound (1,6-hexanediol dimethacrylate), 16 parts
* UV-curing resin (photo-cationic polymerization initiator)
(trade name: MP-103; produced by Midori Kagaku Co., Ltd.), 1 part
* Solvent
Methylethylketone, 18 parts
The coating material for the infrared ray blocking layer was prepared by

mixing the above-described materials, and an infrared ray blocking transparent

film of Example 8 was obtained, in a similar manner as in Example 1.

Eﬁcample 9 (Example of thick layer)
An infrared ray blocking transparent film of Example 9 was obtained in
a similar manner as in Example 3, with the exception that the thickness of the

infrared ray blocking layer was 4 um.

Example 10 (Example of thick layer)
An infrared ray blocking transparent film of Example 10 was obtained in
a similar manner as in Example 8, with the exception that the thickness of the

infrared ray blocking layer was 4 ym.



The coating material for the infrared ray blocking |layer was prepared by
mxing the above-described materials, and an infrared ray blocking
transparent filmof Exanple 8 was obtained, in a simlar nmanner as in
Exampl e 1. Exanpl e 9 (Exanple of thick | ayer) _ An infrared ray

bl ocking transparent filmof Exanple 9 was obtained in a simlar manner as
in Exanple 3, with the exception that the thickness of the infrared ray

bl ocki ng Cangsarative Exanplenl (Exa be cfitaiin oQXatidHié€ ol WiEfikation
Eg rrp(fte arnea om

An infrared ray blocking transparént filmo 10 was”o I ne

the it NBAEFBRImEATELE esctiddalio o TN e T ekness ©f

25 Conparative Exanple 1 (Exanple not containing photo-cationic o
pol yrer i z&omppsitianafihe coatingmatarial fon indraved sapblockirglayer) Conposition
of the coating material for infrared ray bl ocking layer . |ITO powder, 65

P2 (BLITETD LIS s pinary e S0 S onen, ol el
(Lt a0 SEITEIOSIEL L2 S o0 By T} oo (1rade
* UV-curing resin {monomer)
Acrylic-type compound (tetrapentaerythritol polyacrylate), 8 parts
Epoxy-type compound (trade name: Epikote 828; produced by Yuka Shell
Epoxy Inc.), 8 parts
* UV-curing resin (radical-type polymerization initiator)
(trade name: Irgacure 184; produced by CIBA-GEIGY AG.), 1 part
* Solvent
Cyclohexanone, 18 parts
The coating material for the infrared ray blocking layer was prepared by

mixing the above-described materials, and a comparative infrared ray blocking

transparent film of Comparative Example 1 was obtained, in a similar manner as

in Example 1.

Comparative Example 2 (Example not containing photo-cationic polymerization
initiator according to the present invention and having a thick thickness)

A comparative infrared ray blocking transparent film of Comparative
Example 2 was obtained in a similar manner as in Comparative Example 1, with

the exception that the thickness of the infrared ray blocking layer was 3 pum.



. W-curing resin (radical-type polynerization initiator) (trade nane:

| +rgacure 184; produced by CI BA-CEIGY AG), 1 part Sol vent

Cycl ohexanone, 18 parts The coating material for the infrared ray
bl ocking | ayer was prepared by m xing 4¢he above-described naterials, and a
conparative infrared ray blocking transparent film of Conparative Exanple
1 was obtained, in a simlar manner as in Exanple 1. Conparative

Exanpl e Z?drﬁﬁ@t{]ﬁlﬁ'v% Eb@ém?léi“% 3E&hﬂg>r1]0 2%5 %ﬁgﬁigg@ﬁcﬁpgﬂﬁfdié Eﬁ’r(]i'lﬁﬁ)erihﬁﬁbh ator

according to the presen ent | t hi ckness
conparati.ve. infrared.r | ocking.transparent filmof Conparative Exanple
2 was obt“éﬁ%?f ?Woé'glg‘ig%l LBF %?ﬁ{grm‘é%nr}?(ﬁl nparative Exanple 1, with the
exception that the thickness of the infrared ray blocking | ayer was 3

[err] m Composition of the coating material for infrared ray blockiag layemar at i ve Exanpl e
3 (Exanpl e not containing photo-cationic polynerization initiator

For i nfr oy S80; BOWRICECES par¥ (ALY paltReNEe: SR 4 EORpPRRNL MOITHAIY ¢
Fesin (2IBRNPREIIIRISTa 6) 16 parts - Solvent - Toluene. 16 parts
* Thermoplastic resin (2-ethylhexyl acetate), 16 parts
* Solvent
Toluene,. 19 parts
The coating material for the infrared ray blocking layer was prepared by
mixing the above-described materials, and a comparative infrared ray blocking

transparent film of Comparative Example 3 was obtained, in a similar manner as

in Example 1.

With regard to the infrared ray blocking transparent film of Examples 1
to. 10 and the comparative infrared ray blocking transparent film of Comparative
Examples 1 to 3, the following tests were performed. These results were

shown in Table 1.

1. Thickness of infrared ray blocking layer
Thickness of each infrared ray blocking layer was measured on the basis

of sectional photographs taken by electron microscope.



The coating material for the infrared ray bl ocking |ayer was prepared by

m Xxi ng the above-described materials, and a conparative infrared ray

bl ocking transparent filmof Conparative Exanple 3 was obtained, in a
simlar manner as in Exanple 1. 27 Wth regard to the infrared ray
bl ocki ng transparent filmof Exanples 1 to 10 and the conparative infrared
ray bl ocking transparent filmof Conparative Exanples 1 to 3, the

fol |l ow np, Lish t&r%hﬁsﬂ@ﬁﬁngfm afgh@?)a results were shown in Table 1. 1.
Thi ckness of infrared ra |OCEI ng layer Thi ckness of each infrared

ray bl ocking | e basi s sqctjon 0

talen by el 0 Ctﬁ@ﬁ#@fsa@?g%z{y 8t 8hch MinP Fis meRlutaChl ADLIARMLSF 330

27 2. Li&ht transm ssivity (transparency) Light transm ssivity of
each fi | i0Bsanthi8U0 s aisingadipsatiophotametso (trade@amealdVi3ha0, produsedy a
spectrophotoneter (trade narre UV- 3100, produced by Shimadzu Corporation).

3. HAZE yqISMeniadza r@@‘gg@ HAZE val ue was neasured, using a HAZE
nmet er (trade nane: 2000 produced by NI PPON DENSHOKU Co., Ltd.).

3. HAZE value (transparency)
HAZE value was measured, using a HAZE meter (trade name:

NDH2000, produced by NIPPON DENSHOKU Co., Ltd.).

4. Adhesion (cross-cut adhesion test)

Adhesion of each film was evaluated by performing a cross-cut adhesion
test according to Japanese Industrial Standard K5400, using a film stored at
ordinary temperature (room temperature) and a film soaked in water at 40°C for
200 hours and taken out. In this evaluation, the following criteria were used:
cases where the test evaluation was 10 (adhesion is superior): ©); 8 (sufficient
adhesion): O); 6 (slight problems in practical use observed): A; 4~0 (problems

in practical use observed): X.

5. Adhesion (visual observation)
Adhesion of base films, infrared ray blocking layers, and hard coat layers
were assessed by visual observation. In this evaluation, the following criteria

were used: cases where the layer adhered sufficiently: O; cases where the layer

did not adhere; X.



4. Adhesion (cross-cut adhesion test) Adhesi on of each filmwas
eval uated by perform ng a cross-cut adhesion test according to Japanese

I ndustrial Standard K5400, using a filmstored at ordinary tenperature
(roomtenperature) and a film soaked in pater at 40[err]C for 200 hours
and taken out. In this evaluation, the ?ollomﬁng criteria were used: cases
where the test evaluation was 10 (adhesion is superior): [err]; 8

(suffici %%gﬁgﬂﬁ@@géfa"%"ﬁlm i ght problens in practical use observed):

[err]; 4 in practical use observed): X 5. Adhesi on (visual
observati on) Adhesi on of base f{ilnms, infrared ray bl ocking |ayers,
and hard coat |3gg%adatign adesiogcal mmﬂrwﬁra&@es:m&laﬁﬂ pm'@w@ coa

eval uation, the following criteria were used: cases where the |ayer

adher ed slajér aftent200 hbers had qrassed wirseetheh €ilinawas prdiddced twasl nesasured
28 6. Adhesion (degradation) Degradati on of adhesion of an

i nfrared b N hgue r I a : h
passed siélsgégtpevflﬂ%% V\Igé F)ar‘%(rjl}@% ?V\ES&EHTE%%EUII%& usﬁlgﬁl&f/%g%éﬁ@’e ade
meter (FAL-AU type). Jn this evaluation, the _follow ng.criteria we used:
cases whelodloWiag eljterianWiess dipedi Crses wihers the dayqr af\i\fé"égéssm?b’ﬁe@éyer
did not adhere: X 7. Appearance change over tine

cases where the layer did not adhere: X.

7. Appearance change over time

Appearance of an infrared ray blocking layer or a hard coat layer after
one month had passed since the film was produced was observed. In this
evaluation, the following criteria were used: cases where the transparency of
the layer was maintained and the appearance thereof did not change: O; cases
where color changes, etc., were observed in the layer: the state thereof

described in Table 1.

8. Hardness of the film (pencil scratch value)
Hardness of surface of the film was measured by the scratch hardness
tester method according to Japanese Industrial Standard K5400 to obtain pencil

scratch values.



Appear ance of an infrared ray blocking | ayer or a hard coat |ayer after
orre. nont h had passed since the filmwas produced was observed. In this
evaluation, the following criteria were used: cases where the transparency
of "the |ayer was numintained and the appgarance thereof did not change:
[err]; cases where color changes, etc., were observed in the |ayer: the

state thereof described in Table 1. 8. Hardness of the film (penci
scratch val ue) Har dness of sumhpgeiof the fil mwas nmeasured by the
scratch hardness__fester nethod according to Japanese lndusfri gl andar d
K5400 to obtaip p%ncil scratchjvallues
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As-is apparent fromthe results shown in Table 1, the infrared ray

bl ocking filns according to the present invention were confirmed to have
| ow HAZE val ues, high transparency, andyghe high adhesion, and the

har dness thereof was sufficient. In particular, the filnms according to
Exanples 1 to 6 were very practical since the adhesion and the hardness
are superior. 'Aswrh?bﬁfétﬂloh?t S t ! cLo !

Conpar ati ve Exanpl es anc]1 2, em!)lléo%%%tslﬂ}éc»g?l {ndg %é?nﬁcg% gEifnr:hi;egd trﬁg
conventi opal .r.adical pal rizatjon initjator. instead of th

phot o- cat Bg‘?ﬁlﬁ%oﬁ@% %FQ%&E% %? nth? iPIESHNL; INVERHON W et 6%“5‘5933 Bpdeadienlpw
llayer, and the filmaccording to Conparative Exanple 3 enploying

t her nopl allAZEr asiues; rhighe transparendy,r agdbthec higly ddhesion,t bed t thenbprdmssy
and the adhesion were insufficient. In particular, with respect to the
films accelietess wa seHiBIgA@t e EEFEPA ¢ g&fﬂ t3 Fixd S¢ 1gf gt he
infrared ray blocking 1layer ofpl errlﬁtnh t Zﬁghgg negégtﬁe]?g%@ﬁﬁsf 86
inferior. _Therefore, the.effectg of the pregent invention are cl.ear.

As expl ai Red® aBWe,prﬁ%t&‘Eﬁ]d§Wﬁetﬁlet ﬁghﬁlggeﬁ{lai aiﬁerli‘@ir 2SS AR SUPSTION i 1
resin containing the photo-cationic polynerization initiator is enployed as
a resin tonirasiy with irespest ol thefilhiscadcondingatoeComperatiné Bxamiplesyl shd Qi ng
filmcan be thinner, have higher transparency, and have hi gher adhesion
than t hat efiiploying UV-curing resin containing the conventional radical polymerization

initiator in§tead of the photo-cationic polymerization initiator in the infrared ray
blocking layer, and the film according to Comparative Example 3 employing
thermoplastic resin in the infrared ray blocking layer, the transparency and the
adhesion were insufficient. In particular, with respect to the films according to
Comparative Examples 1 and 3 having a thickness of the infrared ray blocking
layer of 1 pum, the hardness thereof was inferior. Therefore, the effects of the

present invention are clear.

As explained above, according to the present invention, since UV-curing
resin containing the photo-cationic polymerization initiator is employed as a
resin forming an infrared ray blocking layer, the infrared ray blocking film can
be thinner, have higher transparency, and have higher adhesion than that of
conventional films; the cost for forming the film can thereby be reduced due to
reduction of the amount of forming materials used for the infrared ray blocking

layer.



conventional films; the cost for formng the filmcan thereby be reduced
due.to reduction of t he anount of formng materlals used 2d_fer—the |nfrared
ray bl ocking |ayer. S

cl ai-ned is: 1. An infrared ray bl k| ng tra “‘\l@“ r|S|ng
at l-east a base film and an infrared ray bl ockln m ebl on a
surface of said base film wherein said |nfrared o be|"OCkI ng | ayer

i ncl udes aPRhRIYbddiLxi de powder and a resin, and said resin conprising
of a W-curing resin i1ncluding a photo- cationic polynerization initiator.

2. An infrared ray blocking transparent filmas recited in Caiml,
wherein said indiumtin oxide powder has a nole ratio of oxygen to indium
of 0.5/100 to 10/100. 3. An infrared ray bl ocking transparent film
as recited.i n CAm inffared 13y bletkingi trarspadenif\filon congprising rat deagtra base fitmoner
i ncluding at |east an acrylic- type conmpound or an epoxy-type. 4. An
I nfrared | | said
acryl i o-t yoa %%ﬁ‘%ﬁfﬁ%d 2R OPRELEY Jaycrbitvites o g SRfsbe OF rid BBl 2

by the foll.owm ng f,

wheren sai m%rar%éi ray blocking layer includes an indium tin oxide powder
and a resin, and said resin comprising of a UV-curing resin including a photo-

cationic polymerization initiator.

2. An infrared ray bloéking transparent film as recited in Claim 1, wherein
said indium tin oxide powder has a mole ratio of oxygen to indium of 0.5/100 to

10/100.

3. An infrared ray blocking transparent film as recited in Claim 1 or 2,
wherein said UV-curing resin comprises monomer including at least an acrylic-

type compound or an epoxy-type.

4. An infrared ray blocking transparent film as recited in Claim 3, wherein
said acrylic-type compound comprises at least one of the compounds
represented by the following formulas:

H,0—R3

n,-(-ocuz—cl:—cnz-);lo— R,

CHzo- R4
(n=2~10)



[ err ] at | east one chosen fromthe group consi sti ‘sting of Rferr],

E[:ﬁrirL} R[err1 and Reerr] represent[serr] and the otlm,,'j”"umumntﬂ:nl kyl

groups; the alkyl groups preferably beinglower alKkyl gfoups ™havi ng one to
si x»carbon at ons. 5. An i nf rared ray blocking transparent film as
recited in one of Clains 1 to 4, further conprising a hard coat | ayer

provi ded @p]énsteht2h®senh ffothdhé %?6!?;5 €5n§1§b{n CRé‘éR},gR and'R repr ents A

infrared ray bl ocking transpareft Imas r Clt airm erein said
hard coat |ayer conprises a r&HfF(I:HcI uding a UV-curing resi n.

C=0
I
or

CH2=?_CH3

=

and the others represent alkyl groups; the alkyl groups preferably being lower

alkyl groups having one to six carbon atoms.

5. An infrared ray blocking transparent film as recited in one of Claims 1 to
4, further comprising a hard coat layer provided on a surface of said infrared ray

blocking layer.

6. An infrared ray blocking transparent film as recited in Claim 5, wherein

said hard coat layer comprises a resin including a UV-curing resin.



