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to a window film which absorbs infrared rays. Description of the Prior
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w ndows such as autonotive w ndow pane. such 1 ght ref | ecting w ndow filns
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with a curved glass win
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. Description of the Prior Art

Light reflecting window films have been adhered onto glass

- windows such as automotive window pane. Such light reflecting

window films are useful in that they reflect sunlight, especially
infrared rays and prevent room temperatures from rising.

In recent years, curved glass ‘has been used as glass
window for recreation vehicles and the :like, and light reflecting
window films have frequently been adhered to the inside (concave)
surface of the curved glass. |

If a door with a curved glass window is kept open,
sunlight irradiates the light reflecting window film adhered onto the
inside surface of the curved glass window, and reflected and
condensed to burn interior materials. |

In order to prevent the reflection of light only to the
inside surface of the light reflecting window film, the application of
mét paint -or black colored paint is considered.

However, since these methods also prevent light from
transmitting, seeing outside from the inside of the room will become

difficult, and the'se methods are difficult to be used practically.

SUMMARY OF THE INVENTION

The present invention addresses a window film which

In recent years, curved
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However, sincg these nethods al so prevent light from transmtting, seeing

outside fromthe inside of the roomw || becone difficult, and these

nmet hods are difficult to be used practically. SUMVARY OF
THE 1 NVENTI ON The present invention addresses a wi ndow film

whi ch 2 2 m'nim'zesthereflection
of infrared rays and reduces_the j nsity (of0) sed infrared rays even
when the i RsiNd@izes itheerefeqtipn g'@r@qi a’éaé’swéWGQ 590?% é‘?@alslﬂy
sunl i ght

: I f th d h
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sol ved by gﬂpgsor laésw&'&(vf n% q}{w{éél %Al t reflecting layer and

an infrare I'ng er o e Inside surtace of a curved gl ass

wi ndow wi th the |ighippefligbhfgs '?Ve”thé”?frgﬁehntt NervertidiRr Seudieacr fHend

| ayer outside, leading to the co etion pr esent |nvent|on

The presengojiyeiy IRt %o%sp?owreﬁ@\yntf k@ﬁﬁ&%a*tstﬁkg ab@ Réblesfd ecting
| ayer and an I nfrared absorbing |ayer. CRI PTI ON OF

THE DRAW Ngfere solved by Ridhering @Wuﬁi_o‘iﬂﬁlhpﬁ;@'mﬂﬂ@hﬁgoh therﬁw%bﬂm@t of a
wi ndow filmaccording to the present invention;
layer and an infrared absorbing layer onto the inside surface of a
curved glass window with _the_' light reflecting layer inside, the
infrared absorbing layer outside, leading to the completion of the
present -invention.

The present invention provides a window film comprising

a light reflecting layer and an infrared absorbing layer.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a sectional view of an embodiment of a
window film according to the present invention ;
| FIG. 2 shows a sectional view of another embodiment of a
-Window f11m according to the present invention ;
FIG. 3 shows a sectional view of another embodiment of a
window film according to the present invention; and
" FIG. 4 shows a sectional view of another embodiment of a

window film according to the present invention.

PREFERRED EMBODIMENTS OF THE INVENTION

The present invention will be described in detail below.

The light reflecting layer of the window film of the
present invention does not reflect all visible lights, but reflects a
part of or most part of visible lights, and transmits the rest of the

visible lights. The visible light transmittance of the light reflecting
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FIG 2 shows a sect:ional view of another enbodinent of a wndow film
according to the present invention; FIG 3 shows a sectional
enbodi ment of a window filmaccording to the present invention;

of anot her
and

FIG 4 shows a sectional view of another enbodi nent of a

wi ndow filmaccording to the present inv&ntion. PREFERRED
EMBODI MENTS OF THE | NVENTI ON The present invention wll

be
descri bed l#veretisi Ipngéerably 10 to 80 Tpercenihimesis |RISEeraPLY aper tof S5he

Vi ew

wi ndow filmof the present invention does not reflect all visible lights,
but reflectp§r°aentpart of or nost part of visible lights, and transnits the

rest of 1 he visi bl’lehl | %Q}nsples ef Y1g§1' ble?lecjt%g laE:rre%QS%Ichllc%ngﬁeﬁ%i ?ﬁ,%q lelr ggf y
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'pw&as wé‘rspr&f efmeﬁ mEpgl Kape! aé%&étéaetla&érél%ﬁé prefefiese | ayers

I nclude al um num 'gold, silver, copper, nic , cobalt, chromum tin and

THY @ﬂanﬁile@ﬂdi Uﬂﬂet§1snﬁ§éd pheftrse ddyers include alid@ifhinG lgegds of
reflecting |layer is preferably in the range between 0.001 and

0.1 micronsilees, copper,phidiesiadopait) theomium, tin and indium, of which

reflecting
10 to 80 p
of |ight

spattered
el ectrical
deposi ted

i ndi um of
the |ight

aluminum is most preferred.

The thickness of the light reflecting layer is preferably in
the range between (0.001 and 0.1 micrometers, more preferably‘ in the
range between 0.005 and 0.05 micrometers.

The infrared absorbing layer of the window film of the
present invention is a layer which can absorb infrared rays, and the
infrared absorbency 1is preferably 80 percent or more, more
preferably 90 percent or more. The infrared absorbing layer is
required to transmit visible lights, and the transmittance of visible
lig'hts is ﬁ;eferably 50 percent or more, more preferably 60 percent
or more.

An example of infrared absorbing layer is a layer
containing an infrared absorbing agent, more specifically, a
transparent base film layer in which an infrared absorbing agent is
incorporated, a coat léyer containing an infrared absorbing agent, or
a print layer containing an infrared absorbing agent. The coat layer
containing an infrared absorbing agent, or the print layer containing
an infrared absorbing agent is preferably provided on at least one
surface of a transparent base film.

Infrared absorbing agents include inorganic infrared

absorbing agents such as tin oxide, indium oxide, magnesium oxide,



range between 0. 005 and 0.05 m croneters. The infrared absorbing

| ayer of the window filmof the present invention is a |layer which can
absorb infrared rays, and the infrared absorbency is preferably 80 percent
or nore, nore preferably 90 percent or nmore. The infrared absorbing |ayer
Is required to transmt visible Iights,4and the transmttance of visible

moro. - BEnfin A dride,bChrIyRT (GFea) cBEBPBY AT | kel qpgide.

i ni L 1 ar ed . absor bi , (ficall:
bace 111 m PapBi i B AR Of o IF. B EGler et deadr RRE™ 2"
e m an . Tt
Cont ai ni ng?aa PAFPAIS (e pRLCS N MAd-a0HHoprline Balbll il 3k
o £l o0 ABASANIORGRORA! mabhthBRcaniod AU afEhtRldIhBesan | nf ray e

absorbing agent iS5 prefera provi on at |east one surface of a

transparent base filthorganic infrated I abseriBgor BgeAtAg@Res preferdiy
i norgani ¢ i nfrared absorbing agents such as tin oxide, indium oxide,

magnesi um patrl€ulate, and their average particle diameter is preféraliliyt ani am
oxi de, chrom um oxi de, zirconium oxi de, nickel oxide, alunm num oxide, zinc

oxi de, iroramge destweseni G0p @ndld, mhicadmererdenorenprefenably ioxiadeanged
organi c infrared absorbi ng agents such as phthal ocyani nes,

napht hal ochetwerrs GOL amd H).aqumiexomeeter. The particle diamedenidisinibutiond
absor bi ng atgent S, are pir ef ergrpl pgrtj cul aéef and th(lgitr) aver age pgtrt icle
di anet er i of ghefisorgapiq infyared alsopainge agentsobs Pheferably dr BHeraRetefpr e
pref er abl yori' nlegs rf';(‘)rxlg?ncreasing the transmittance of visible lights.

It is preferred that infrared absorbing agents are highly
dispersed.

The amount of an infrared absorbing agent is preferably
in a range between 0.5 and 20 g,/m? more preferably in a range
between 1 and 10 g./m? relative to the unit area of the window
film.

The thickness of the infrared absorbing layer is not
limited, bLﬁi in the case of a coat layer containing an infrared
absorbing agent or a print layer containing an infrared absorbing
agent, the thickness of the infrared absorbing layer is in a range
between 0.5 and 15 micrometers, preferably in a range between 1
and 10 micrometers. In the case of a film layer combrising a
transparent base 'filrﬁ in which an infrared absorbing agent is
incorporated, the thickness of the film layer is in a range between
5 and 200 micrometers, preferably iﬁ a range between 10 and 100
micrometers.

Examples of transparent base films in which an infrared

absorbing agents are incorporated include films or laminated film of

various resins including polyolefin resins such as polyethylene and



between 0.01 and 0.5 microneter. The particle dianeter distribution of the
I norganic infrared absorbing agents is preferably 1 mcroneter or less for

increasing the transm ttance of visible Iights. It is preferred
that infrared absorbing agents are hi ghI% di sper sed. : The anmount
of an infrared absorbing agent is preferdbly in a range between 0.5 and 20

g/nmMerr], pr ef er abl _|n a e betvveen 1 and 10 relative to
the unit aP@gYQ)‘PQVH@"% rfGBW Pi”ﬁ?ﬁl e resins, StVFﬁEet ﬁ?%‘%ﬁesghgf ¥4 nf r ar ed

absorbing | aye mted,. but i.n the case. of, a coat ayer cont ai ni ng
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range bet i cToneters, preferably inara ween 1 and

10 m cromet 1ﬁs lth?‘pl?l aBﬁtﬂalarE&h@ lp%l%?"— &Q”H{étﬁ&r[&rﬁelaé r_a}p] Pﬁﬁé‘t base

filmin whic rared absor bi ng I ncor porate I ckness

of the fil ly%‘&trenbs— nnr@slﬁéln@ﬁmﬁiéf@eﬂuoad@nﬂeﬁﬁg mrﬁﬂombﬁrd% r@eﬁﬁéer abl'y
in a range betvveen 10 and 100 ricroneters. Exanpl es of

t r anspar enflusrseafidiresihsyVpotcabohatd Fesiths, pbBRHRIdRI ragias} pobfaetal
i ncorporated include filnms or lamnated filmof various resins including

pol yol ef i nresinsns polgphenylemey eblydeenaegimd, polyester resins such as

5 pol ypropyl ene, vinyl chloride resins, styrene resins, ABS resins,
polybutylene terephthalate and  polyethylene terephthalate ,
polyphenylene sulfide resins, polyimide resins, polysulfone resins,
polyether sulfone resins, aromaﬁc polyester resins and polyallylate
resins. Among these films, polyester resin films, vinyl chloride resin
films and polyolefin resin films are preferred and polyester resin
films are most preferred. '

A coat layer containing an infrared absorbing agent or a i
print layer containing an infrared absorbing agent is a layer
comprising an infrared absorbing agent and a binder. The binder
includes, for example, a thermoplastic resin and an ultravioiet curing
resin such\"as acrylic resins, polyester resins, epoxy resins, phenolic
resins, polyurethane resins, butyral resins, diallyl phthalate resins
and silicone resins. Preferred binders are acrylic resins, polyester
resins and butyral resins.

A coat layer containing an infrared absorbing agent or a
print layer containiné an infrared absorbing agent is preferably
provided on at least one surface of a transparent base film. The
transparent base film is the same as the film in which an infrared
absorbing agent is incorporated described above.

The thickness of the transparent base film may be selected
suitably, and is normally in a range betWeen 5 and 200 micrometers,

and ‘is preferably in a range between 10 and 100 micrometers.



pol yvi nyl al cahol, ;acrylic resins, acrylonitrile - styrene resins,

vi nyli dene chl oride resins, AAS resins, AES resins, polyurethane resins,
pol yvi nyl butyral resins, poly - 4 - methylpentene - 1 resins, polybutene
- 1 resins, vinylidene fluoride resins, yinyl fluoride resins,

fl uorocarbon resins, polycarbonate resid@, pol yam de resins, polyacetal

resins, polyphenyl epe oxjde resjns, polyester resins such _as ol ybut yl ene
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containing an infrare sorbing agent is a layer conprising an infrared

absor bi ng agrat riand 1ay6h ek, tTRpareseicoat Nilyedes, for exanple, a -

thernoplastic resin and an ultraviolet curing resin such as acrylic
resins, polyester r@hiensvindp®XyfilsSofisthehseebht invesitisd. ipobyefeeabBne
resins, butyral resins, diallyl phthalate resins and silicone resins.
Preferred lprosided] awithacary| infraresl rahsopbingedager omsons sudabet gf athe esi ns.
A coat layer containing an infrared absorbing agent or a print |ayer

cont ai ni ng lighti neflecténg alayer bamd awaadheasiverlayer aim yhe ppiherdedriage 20f | east
one surface of a transparent base firlm The transparent base filmis the
sane as t hdhej lightnreflgctinginlaver rforeadhasionr pnty @geglasss suptasepor at ed

descri bed above. The_t hi ckness of the transparent base.fjl mm
be sel ect ed The adhesive layer ?ncel\uaes, for example, B {ayer contamfng Y

an adhesive such as pressure sensitive adhesives, heat sensitive
adhesives and moisture sensitive adhesives. The pressure sensitive
adhesives may be natural rubber, synthetic rubber, acrylic, polyvinyl
ether, urethane, or silicone pressure sensitive adhesivés. The
examples of synthetic rubber pressure sensitive adhesives are styrene
— butadiene rubber, polyisobutylene rubber, isobutylene — isoprene
rubber, isoprene rubber, styrerie — isoprene block copolymer, styrene — -
- butadiene .'."block copolymer, styrene — ethylene — butylene block
copolymer and ethylene — vinyl acetate thermoplastic elastomer. The
examples of acrylic pressure sensitive adhesives are the polymers or
copolymers of acrylic acid, methyl acrylate, ethyl acrylate, propyl
acrylate, butyl acrylate, 2 — ethylhexyl acrylate, ethyl methacrylate,
bﬁtyl methacrylate énd acrylonitrile. The examples of polyvinyl
ether resin pressure sensitive adhesives are polyvinyl ether and
polyvinyl isobutyl ether. An example of silicone pressure sensitive
adhesives is dimethyl polysiloxane. Among these pressure sensitive
adhesives, an acrylic resin pressure sensitive adhesive is preferred.
These adhesives may be used alone, or in combination of

two or more adhesives.



suitably, and.is narmally in a range between 5 and 200 microneters, and is
preferably in a range between 10 and 100 m croneters.

6 The wi ndow filmof the present invention nay be provided wth
a protective layer for protecting the surface of the infrared absorbing

| ayer. The protective |ayer may be any I%lyer whi ch prevents contam nation

or damage, and is preferably a t ranspar ent .base fjilmlayer or ]
transparent coat |-ay@ese adhesives mfyys Guriably tackibiens, (hlers. c8AteniNg ent i on

[ f bl i.ded ,w. | nt d absor bi I . f
the” i ot SeERHEdtIgand likhs s hiliieihca GaRRlaper o AR BiiBR albpbEC o7
the |ight f i I g ' . h 0. .

The adhesi 75 FeyaretncTHECERIPRIIRAN ok TedRs HLERE. resingecive

such as pr sy S%ﬁhéiéivéégﬂﬁmvp ArBEADACNdiHRd AHIBRLY STl

noi sture sensitive a ssure sensitive adhesives may be

natural rubRefoleNtRBINE E4RARHne ACHNALIT  rddhyVseneelrBsins, Uslgdtafke, or
silicone pressure sensitive adhesives. The exanples of synthetic rubber

pressure sessinkl wadadheenyesedhs. sTheedflersbuicldidenginculddde, titanium
pol yi sobut yl ene rubber, isobutylene - isoprene rubber, isoprene rubber,

styrene-i sogidaesiticaclcaicipnt yearhormtty r and- bahiumadseliated| dite csgfodryimer ,
styrene - ethylene - butylene bl ock copolyner and ethyl ene-vinyl acetate
t her nopl asegent| sxlwdes .proness oil, liquid rubber and plasticizers. The heat
and light stabilizers include benzophenones, bonzotriazoles and
hindered amines. The antioxidants include anilides, phenols,
phosphites and thioesters.

The adhesive layer may be provided by various methods
including the method in which an adhesive dissolved in a suitable
solvent is applied to the base film, the method in which an adhesive
dispersed or emulsified in a suitable medium is applied to the base
film, the method in which an adhesive is applied with calendar rolls
without usihg solvents, the method in which an adhesive layer
formed on.\"release liner is transferred, and the method in which a
double — sided adhesive ‘tape is overlaid on a base film.

The thickness of the adhesive layer is not limited to a
specific thickness, and is normally in a range between 10 and 100
miqrometers, preferably in a range between 20 and 50 micrometers.

Release linef may be applied on the surface of the adhesive
layer.

The window film of the present invention may be provided
with a heat sensitive adhesive layer or a moisture sensitive adhesive
layer as the adhesive layer described above.

Heat sensitive adhesives used in the heat sensitive adhesive

layer may be various heat sensitive homopolymers or copolymers,



exanpl es of acrylig pressure sensitive adhesives are the polyners or
copol yners of acrylic acid, nethyl acrylate, ethyl acrylate, propyl
acrylate, butyl acrylate, 2 - ethyl hexyl acrylate, ethyl nethacrylate,
butyl nethacrylate and acrylonitrile. The exanples of polyvinyl ether
resin pressure sensitive adhesives are pgolyvinyl ether and polyvinyl

| sobutyl etheyr. An ex |l e of silicone pressure sensitive adhesives is
di met hyl p&MHGR; PBX%&E’. g&?ﬁnﬁmﬁmeé@tﬁﬁ%s‘%ﬂo IBER%i ti ve adhesives, an

dnesi ves. RugY BECE dRTuRer et o tu Bt Bl Paf s Py B B ves
a 758 us el B TP EBRBInBE PR 51"ty BF i
agents, ned?r SRereant THYEREFEL ARNLEND L Bt (Rl FOIBET SR Cgents

as requiredso g et aG Ry %éﬂﬂbqizﬂx%? rABLES, stAeRBNe- BUeAdkhE L 88y Rthe

terpene resins, aromatic hydrocarbon nodified terpene resins, petroleum

resins, CUEEB?_@B&néf‘dilﬁbb@LSi olyethylene resihss arfheplyretifsd Ngesng. xyl ene
resins. The fillers include zinc oxi de, titanium oxide, silica, calcium

car bonat e andolhgr i these ulnh@tegiald heetheldreni-nginylgertetdtec| copedy meos eandoi |,
i quid rubber and plasticizers. The heat and |light stabilizers include
benzophenoetlsylenenz atrylic ocdster amngpolyunererare pasfienesl. The anti oxi dants
i nclude anilides, phenols, phosphites and thioesters.

Moisture sensitive adhesives used in the moisture sensitive
adhesive layer may be various mois;cure sensitive adhesives such as
polyacrylic amide, polyacrylic acid, polyacrylate ester, polyvinyl
alcohol, polyvinyl ether, cellulose derivatives and processed starch.
These may be used alone or in combination with one or more other
rriaferials.

i The heat sensitive and moisture sensitive adhesive layers
may contain tackifiers, fillers, softening agents, heat and light
stabilizers, antioxidants, or cross — linking agents as required. These
additives are same as additives for the above — mentioned adhesives.

-;'I‘he adhesion force of the heat sensitive adhesives is
revealed by heating, and adheres to articles firmly. The adhesion
force of the moisture sensitive adhesives is revealed by solvents
such as water, and adheres to articles firmly.

The thickness of the heat sensitive and moisture sensitive
adhesive layers may Be selected suitably, and is normally in a range
between 3 and 100 micrometers, preferably in a range between 5 and
50 micrometers.

Since the heat sensitive adhesives have no adhesion force
at a normal temperature, and the moisture sensitive adhesives have

no adhesion force unless they are exposed to solvents, they do not

adhere to articles even if they are contacted with other members,



The adhesive | ayer yay be provided by various nethods including the method
I n which an adhesive dissolved in a suitable solvent is applied to the
base film the method in which an adhesive dispersed or enulsified in a
suitable mediumis applied to the base film the nmethod in which an
adhesive is applied with calendar rolls i t hout usi ng solvents, the nethod

in which an _adhesive |layer formed on release liner is transferr.ed nd the
method i n viiCHBeretaggpThe apRlisptiondd, veleasg,diner e thgi SHIZACS 1528851 i | m
The thi Cknerseﬁl(;j\?fe he adhesive layer is not limted to a specific

t hi ckness, amm i ‘normally in a range between 10 and 100 m croneters,

preferably in a rangﬁebﬁ%%ge%&%&iggda?@tﬁ\?&ggﬁgtggﬁiti},g yaec}l-lesive Fﬁly%%e

|l iner may be applied on ace o sive The

i ndow {11 Myl bhepiivaaed by RARRII MndthbdRe FRSOUkAIRe, thlcke Aa R nppsi ti ve

adhesive | ayef or "a noisture sensitive adhesive ayer as the .adhesi've

| ayer descridefodid® by the same m€HodSaBSin! tN& meiRRl Y65 ptoeiding the heat
sensitive adhesive | ayer nay be various heat sensitive honopol ynmers or

copol yner s,above adhesive layers. 8 such as ethyl ene
-vinyl acetate copolyners, ethylene -acrylic ester copolyners, phenoxy
resins, nylon 11, nWhen 42doshleur sidel padhasivertmpec omarvamieh- thadbeat esi ns,
rosins, styrene - isoprene - styrene copol yner rubber, styrene - butadi ene
- styrene sensitive or moisture sensitive adhesive layers are provided is used
for lamination, the heat .sensitive or moisture sensitive adhesive layer
on either side may be replaced by a pressure sensitive adhesive
layer.
In the window film of the present invention, the light
reflecting layer and the adhesive layer may be laminated directly, or
may be laminated via the intervening transpafent base film.
The transparent base film may be the same as the one
described above.
The thickness of the transparent base film may be selected
| suitably, aﬁd is nbrmally in a range between 5 and 200 micrometers,
preferably in a range between 10 and 100 micrometers.
Typical constitutions of the window films of the present
invention will be described referring to sectional views of FIGS. 1
through 4.
| The embodiment shown in FIG. 1 is a window film
comprising an infrared absorbing layer 2 composed of a coat layer
containing an infrared absorbing agent laminated on one side of a
light reflecting layer 1, a transparent base film 3 laminated on the
other side of the light reflecting layer 1, and a pressure sensitive

adhesive layer as an adhesive layer 4 laminated of the surface of

the transparent base film 3.



copol ymer rubber, polyethylene resins and pol yurethane resins. Anong these
materials, ethylene - vinyl acetate copolyners and ethylene - acrylic

ester copolyners are preferred. Moi sture sensitive adhesives used
in the noisture sensitive adhesive |ayer nay be various noisture sensitive
adhesi ves such as polyacrylic am de, pdﬂyacrylic acid, polyacrylate ester,
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additi ves are sane a esl ves.

The aches! Qd Qfice fkh % B! LV End@cGRlat CSerishtiye YRRl My@eati ng,

and adheres to artlc esi on orce o e nnlsture

sensitive afhes) \éﬁﬁle'sﬁvé Elé(?é% efl 1aynipateeifs the Uslrfade Veft @he aflbradi@ es to
articles firmy. he thi ckness of the heat sensitive and noisture
sensitive (ﬁdhnélnghtag@res;tm l9persdl.ected suitably, and is normally in a
range between 3 and 100 microneters, preferably in a range between 5 and
50 microneters. The enfhodimentie shomn sansFIGve3 addeai weindoaw e film
adhesion force at a normal tenperature, and the npisture sensitive

adhesi ves rm@namgcﬂmsnfmredrabsqnbmsslawmayZmp&w&eﬂ aoceal Jayer, they

do not adhere to articles even if they are contacted with other rrenbers
containing an infrared absorbing agent laminated on one side of a

light reflecting layer 1, a transparent base film 3 laminated on the
surface of the infrared absorbing layer 2, and a pressure sensitive
adhesive layer as an adhesive layer 4 laminated of the other surface
of the light reflécting layer 1.

The embodiment shown in FIG. 4 is a window film
comprising a transparent base”film 3 laminated on the one side of
a light reflecting layer 1, an infrared absorbing layer 2 laminated
on the transparent base film 3, and a moisture sensitive adhesive
layer as aﬁ adhesive layer 4 laminated on the other surface of the
light reflecting layer 1. '

In the above embodiments shown in FIGS. 1 through 4,
those comprising a print layer containing an infrared absorbing
agent in place of a coat 1ayer containing an ‘infrared. absorbing
agént may be includéd as typical examples.

Each layer constituting the window films may be laminated
‘via an intervening adhesive layer, or may be laminated directly
without intervening adhesive layers.

If anchoring force between each layer and the adhesive
layer is insufficient, the surface of each layer to be coated with the

adhesive may be treated with corona discharge, or may be provided



9 and therefore, tshe application of release liner on the surface is not

The heat sensitive and npisture sensitive adhesive

| ayers may be provided by various nethods. For exanple, these |layers may

be provided by the sane nmethod as in thg met hod for providing the above

adhesi ve | ayers. When a doubl &1
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the present invention is preferably in a range between 10 and 80
percent, more preferably in a range between 15 and 55 percent.
The window film of the present invention can be used in
various applications. A particularly available application of the
window film of the present invention is the curved glass window for
doors of motor Vehicles.
Accordingly, the present invention can also provides a

method of adsorption of infrared rays by using the window film of

the present invention on window glass, more preferably curved glass

window for doors of motor vehicles.

The effect of the window film of the present invention
when used for curved glass window for doors of motor vehicles will
be described below.

When the doors of a motor vehicle are closed, a part of
or most sunlight is reflected by the light reflecting layer of the
window film adhered on the transparent curved glass window. The
thiékness of the light reflecting layer is adjusted to transmit a part
of or most sunlight, and the rest of sunlight transmitted through the
light reflecting layer is transmitted through the infrared absorbing
layer, and . enters into the vehicle. Therefore, the passenger can see
outside from the vehicle.

On the other hand, when the door of the motor vehicle is

open, sunlight irradiates the inside surface of the window film



t hrough 4. s 5 The enbodi nrent shown in FIG 1 is a window film
conprising an infrared absorbing |ayer 2 conposed of a coat |ayer
containing an infrared absorbing agent |am nated on one side of a |ight
reflecting layer 1, a transparent base film3 |am nated on the other side
of the light reflecting layer 1, and a pressure sensitive adhesive |ayer

as an adhesi ye | er 4 |lam nated of the surfac f he transparent base
film3. ad\flere yon the curved glass window, and (ia'nﬁ'féeé rays are %%f,ﬂgbecp
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since sunlight passes through the infrared absorbing layér twice
before coming out as reflected light, infrared rays are absorbed
efficiently. Therefore, no or little infrared rays reach the inside of
the vehicle, and rise in temperature of articles inside the vehicle, or
fire may be prevented.

When an ultraviolet :absorbing agent is added to the
infrared absorbing layer, the tra!'nsparent base film, or the adhesive
layer, or when an ultraviolet absorbing layer is provided, the.
discoloration of articles or the suntan of passengers may be
prevented. -

’fhe present invention will be described more specifically

referring to embodiments. It should be noted that the present

invention is not limited by these examples.

Example 1

| On a tranéparent base film 3 (a polyester resin film,
thickness : 50 micrometers, “Lumilar T —60" from Toray Industries
Inc.), a light reflecting layer 1 Was formed by the vapor deposition
of aluminum to a visible light  transmittance of 18 percent
(thickness of aluminum layer: 0.018 micrometer), and the surface of
the light reflecting layer 1 was coated with an ultraviolet curing

acrylic resin (“SH—1" from Sumitomo Osaka Cement CO.LTD.) in



Tﬁe embodi ment, shown in FIG 4 is a wwndow film conprising a transparent
base film3 lam nated on the one side of a light reflecting |layer 1, an
infrared absorbing layer 2 lamnated on the transparent base film 3, and a
noi sture sensitive adhesive |ayer as an adhesive |layer 4 |lamnated on the
ot her surface of the light reflecting I1§yer 1. In the above
enbodi ments _shown_in FIGS. 1 through 4, those conprising a print er
cont ai ni ng YBRIGEN{ FiBee diBH SEIAE nPOWRRINt (Pﬂe’&%epggtl%}ecd%?meg%r cé) ai ni ng
an infrared . absorbing agent,. may, be jncluded as,typi.cal, £exanpl es.
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be providedorm an infrared absorbing layer 2. The amountlof Vdikperseflr itiver
| ayer by applying a prinmer mainly conposed of polyester, urethane, or

chl ori nat echxaae yakef B® ggrigh’containing a filler as required. Various
fillers may be used for this purpose including silica, calcium carbonate,
magnesi um car bonat d¥exigadn racrgliot presdurd agnsitbentidhesive cemprisingt & and
di at onaceous earth.
parts by weight of an acrylic ester based copolymer, “T—"1717", from
Saiden Chemicai Industry CO.,LTD. and 1.0 part by weight of
“Collonate L” from Nippon Polyurethane Industry CO.,.LTD. was
- applied to the surface of the transparent base film 3 so that the
thickness became 20 micrometers after drying to form a window
film.

The resulting window film is adhered onto a transparent
float glass of a thickness of 3 mm, and the index of light reflection
was measured using a spectro photometer, “UV — 3100PC”, from
Shimadzu Corporation. The resulis are shown in Table 1. Light was
radiated f;bm the side of a transparent float glass on which no
Windbw film had been adhered, and the transmittance of light
through the window film was measured. The results are shown in
Table 2.

The index of light reflection and transmittance were
méasured in accordance with JIS R3106.
Comparative Example 1
A window film was fabricated in the same manner as in Example
1 except that the infrared absorbing layer 2 was not provided.
The index of light reflection and the transmittance of light

of this window film were measured in the same manner as in

Example 1. The results are shown in Tables 1 and 2.
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I nvention | tlhelcurved gl ass wi ndow for doors of notor vehicles.
Accor di ngl Q,sat%ﬁe present invention can also provides a nmethod of
adsorption of infrared rays by using the window filmof the present
i nvention ¢n wi ndow gl ass, nore preferably curyved gla i_ndow f or
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Table 2

Transmittance

Wavelength of light

Comparative
Example 1

18 %

Example 1

550 nm 15 %

1000 nm 8 % 10 %

1500 nm 3 9% 5 %

2000 nm 0% 3%

2500 nm 0% 1%

From ’i‘able 1, the index of light reflection of the window
film of the present invention much decreases in the infrared region
indicating that the window film absorbs much infrared rays.

Table 2 shows that the transmittance of light of the
window film of the present invention is almost the same as the
transmittance of light of the window film of Comparative Example

1, and that the transmittance of visible lights does not decrease to



12 adhered on, the ,curved glass wi ndow, and infrared rays are absorbed by
the irnfrared absorbing | ayer, and visible lights and ultraviolet rays and
infrared rays that have not been absorbed are reflected by the |ight
reflecting layer, transmtted through tqﬁninfrared absorbing |ayer and
enter into the vehicle. Thus, using the W ndow filmof the present

i nventi on, i i stituted by an infrared absorbing |ayer, a |ight
reflectingar§§§¥ie a%@eglass) in the order frominside, since sunlight

passes through the jpnf r@gﬁgnﬁ%ar 2] Ioflyﬁ{cf th‘an;H%W bf‘?ﬂ;rffr 8f I8 NeSitit as

reflected light, infrared rays are absorbe efficiently. Therefore, no or

little infravestibaywakeasly thaittesddekef thhhetyahot! the aniddoms Filoh of
tenperature of articles inside the vehicle, or fire may be prevented.

When an ul CoavpartagiveBseinhpleglagadt thes calddedat ondtheo muothaclexhgdes anldi ng

| ayer, the transparent base film or the adhesive |ayer, or when an

ul t ravi ol ewabpoabtinglly ageseptable: ovi ded, the discoloration of articles or

t he suntan of passengers may. be prevented. The present invention

wi |l be described rbhe wpedowi &dm of the cprasent tinvenbion en . adhergdoul d be

noted that the present. invention is not |limted by these exanples.

Exanpl e 1 onto the ingigegof (anFsdr 8lassp¥ardpWSnHgcreasew|thesreflegtion off i | m
infrared rays, and reduces the intensity of condensed infrared rays,

even if sunlight is radiated on the surface of the window film.

The entire disclosure of Japanese Patent Application No.
Hei 8 — 89066 filed on March 19, 1996 including specification, claims,
: drawings and summary are incorporated herein by reference in its

i entirety.
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tﬁi ckness: 50 .mcrqneters, "Lumlar T-60" from Toray Itndustries—+Hnec.), a

light reflecting layer 1 was fornmed by the vapor de inl il of alum numto
a visible light transmttance of 18 percent (thi ctﬂ@l{ﬂtﬂﬂ"ﬂj :’H | ayer:
0.018 mcroneter), and the surface of -ttée light re 1 was

coated with an ultraviolet curing acrylic resin ("SH1" from Sum tono
Osaka Cenent CO. , L i 1. 13 which
fine tin oxide pomder)at({a}'vg}aaugneedpé?t'i cl e dianeter 0. 2 mcroneter,
particl e dijanmet b i .0N: : - 9 00 £ R i i r , SO
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cured by thffraire@diBéd®ingf 1dylerr aviol et rays to forman infrared absorbing
| ayer 2. The amount of dispersed tin oxide was 3.5 g/nferr].

Next, an a@yli& witdew fillheosibiristn@ e dhiraredgissozbirty 18Per pabviddey

wei ght of an acrylic ester based copolyner, "T-717", from Saiden Chem cal

| ndustry COn, lofie surfade Gfpar tliglyt weflghtingf lay€nl éndatr bBdhéesiom Maypgon

Pol yuret hane Industry CO ,LTD. was applied to the surface of the

t r anspar en®rp¥ided iarmtBesotherasurfase ohi dindightheelleeting laveroneters after
drying to forma window film .. .The resulting window filmis
adhered onBe a A rWHRW Him ¢omarising an dnirgared; shaesbing dagermpro¥ided he

i ndex of light reflection
091 one sur%ace of a light reflecting layer via an intervening

transparent base film, and an adhesive layer provided on the other
surface of the light reflecting layer.

4. A window film comprising an infrared absorbing layer provided
on one surface of a light reflécting layer, and an adhesive layer
provided on the other surface of the light reflecting layer via an

intervening transparent base film. '



was neasured using.a spectro photoneter, "WV - 3100PC', from Shi madzu
Corporation. The results are shown in Tabl'e 1. Light was radiated fromthe
side of a transparent float glass on which no w ndow film had been '
adhered, and the transmttance of |ight;-through the w ndow film was
measured. The results are shown in Table 2. The index of [|ight
reflection and transmttance were neasured in accordance with JI'S R3106.
Conpar ative Exanple 1 A window filmwas fabricated in the sane manner as-
in Exanple 1 except that the infyaNgbwbsaLhing | ayer 2 was not provided.
The index of light reflection and the transmttance of light of this

wi ndow film were neasured in the same manner as in Exanple 1. The
results are shown in Tables 1 and 2.

14 Tabl e ABSTRACT | ndex of reflection
Wavel engt h of i ght Conparative

Exanple 1 Exanple 1 550 nm 38 %

58 % nm 0 %

1500 nm A Windggvogilm cpmprising a tht Af‘éf,iggtj@g layer (1) angozm)oiﬁﬁqared
> % absorbingglaos/?er (2). The _Window film can minimize the reflection of
infrared rays and reduce the intensity 6f condensed infrared rays
‘even when the inside surface of the curved glass window is

irradiatéd by sunligh_tf

Fig. 1.



2566 nm 6 % 88 %  Table 2

Transm ttance Wavel ength of |ight

Exanmple 1 Conparative Exanmple 1
Example 1 . 550 nm : 15 % 18 %.
1000 nm 8 % 10 % 1500 nm

3 % 5 % 2000 nm 0%

3 % 2500 nm 0% 1 %

From Tabl e 1, the index of light reflecflypn of the window filmof the
present invention nuch decreases in the infrared region indicating that
the wi ndow fil mabsorbs nmuch infrared rays. Tabl e 2 shows that
the transmttance of light of the w ndow filmof the present invention is
al nost the sBrkGas the transnittance of |ight of the wi ndow film of
Conparative Exanple 1, and that the transmttance of visible |ights does
not decrease to 15 a large extent.
The transmitted col or of the window filmof the present invention was only
alittle darker than that of the V\ﬁndowfilmof

FIG. 2




W .

Conparative Exanple 1, and the col or was not so much changed and was
practically acceptable. The wi ndow fil mof the present invention
when adhered onto the inside of curved glass w ndows, decreases the
reflection of infrared rays, and reduces the intensity of condensed
infrared rays, even if sunlight is radiated on the surface of the w ndow
film The entire disclosure of Japanese Patent Application No.
Hei 8-89066 filed on March 19, 1996 including specification, clainms,

drawi ngs and sumrary are incorporated hegﬁgn by reference inits entirety.
16 What is clained is 1. A wndow film conprising a |light
reflecting layer and an infrared absorbing layer. 2. A window film
conprising an infrared absorbing |ayer provided on one surface of a |ight
reflecting | @&rG. a®d an adhesive | ayer provided on the other surface of
the light reflecting layer. 3. A window filmconprising an infrared
absorbing | ayer provided on one surface of a light reflecting |ayer via an
i ntervening transparent base film and an adhesive | ayer provided on the
ot her surface of the light reflecting layer. 4. A wi ndow film conprising an
infrared absorbing | ayer provided én one surface of a light reflecting

| ayer, and an adhesive | ayer provided on the other surface of the |ight
reflecting |ayer via an intervening/ transparent base film

FIG. 4




