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DESCRI PTI ON NEAR | NFRARED LI GHT SHI ELDI NG FI LM 5
TECHNI CAL FI ELD The present invention relates
to a near infrared light shielding film More
particularly, the present invention relates to a near
infrared light shielding filmwhich exhibits excellent
heat ray (near infrared |ight) shielding property and
transm ssion of visible light, excellent scratch 10
resi stance and weat herability and, noreover, excellent
workability in lamnation to glass having a curved
surface since curling RESCREPTIOMN due to expansi on by
absorption of water is suppressed and is

advant ageously used for attaching to w ndow panes of

bui | di ngs d W [ I pj | es and,

in particu$§¥g¥%@g§pﬁﬁgﬁﬂgpgigggggﬁgﬂi&gggf bi | es.

15 BACKGROUND ART Open portions such as w ndows
of buildings, vehicles, cooled showases and
TRONNRY AL e¢drphowcases have heret of ore been

constituted wth transparent glass plates or resin

pl at éEhesprebératt insentiog hélateasrtopeney infransdilighiechielding film.
However, the sunlight contains ultraviolet |ight and
Mezea phrtiqudady, theghresent aensintiopnrelateyitei dmear infieredNaght

infrared. |ight. .having, wavel. engths of 780 to.2,100Q, |

el ivon ScH RFUTIAR SHEEY Brat 5eY Red ippiared TiEho
e whe

HRIME PO oG TR G o B rieglentsraieh

robigt81c8Vahd OResthetd 11t QT ahbfRves, &RRIIBAS vitRkakidity Oin

save energy, neans for providing the function of :

lgmiedtdomtp glasnhivdat araysed swifachsishé etudinghed the didovdie to

fromheat rays while visible light is sufficiently
expansion by absorption of water is suppressed and is advantageously

used for attaching to window panes of buildings and windshield glasses of

automobiles and, in particular, to windshield glasses of automobiles.

BACKGROUND ART

Open portions such as windows of buildings, vehicles, cooled

showcases and refrigerated showcases have heretofore been constituted
with transparent glass plates or resin plates so that sunlight can be
transmitted. However, the sunlight contains ultraviolet light and near
infrared light in addition to visible light. Near infrared light having
wavelengths of 780 to 2,100 nm is called heat rays and causes elevation of
the temperature at the inside when the light is transmitted through the
open portions.

To decrease the elevation of the temperature at the inside and to

save energy, means for providing the function of shielding from heat rays,



10

15

20

25

transmtted and suppress the el evation of the
tenperature at the inside while brightness is

mai nt ai ned, have been applied to the various types of
wi ndows descri bed above. For exanple, a nmethod in
which a film5 reflecting heat rays which is obtained
by forming a thin filmof a netal such as al um num
silver and gold on the surface of a substrate in the
formof a transparent filmin accordance with the
Sputtering process or the vapor deposition process igf

weiticlaehietl the windomdofitom keagirers wdalg isible laghinis sutficiat
to Patent Reference 1)., 10Howe the filmof ,a nmetal

g o o AT B PleR et oL Gt cempRIHTS Se bl TR
Lhe vapor deposi r AS 11 19,5

v S ER g ST RORphl ARl 856E BobiPHBERL ORI TR (53b0E

vAXERKS e¥lsclib d1dYe S hiFRk dbsinleORe iidthaddin Wiath tddilm
filmis used for a wi ndow, drawbacks arise in that the

réflaepingi Isaitanysfwhickiiblobtdinghtbyt formimgghatthin fBmveina ovetak

decreased, that _the appearance becqgnmes poor due to the
sgthogs yalveinws; sdrenpnt gold opgihg) surfapg: of;  subgtgtesm the

dyct | IS i %}( tably i : d t th [
. I o 3
o FARSEIIEE Pty el yoblahed, Masatore

e hpRDS&IEPIBaicnt RRfGEntd Pt are being 20 used
recently. On the surface of the filns for attaching to

wi nddeweves cthieh §dmalodve, metal gfommed| in sadsenddned avith afher
whi ch is obtained bg coating.the surface of the filns
SRHEITing r BEPGSHI OF héhac VAR efRRIgY ity PHASPFHhocaYpe B

o3 B BEL S G0 B P gl
<GB, Spopnp] i it st g B o
dsevlaickh 418si st ahee the transmission of visible light through the
window is decreased, that the appearance becomes poor due to the glossy
reflection with the metal, that the cost of production is inevitably
increased, and that there is the possibility that the property on the
electromagnetic wave is adversely affected. Therefore, films containing
fine particles of inorganic agents for absorbing infrared light are being
used recently.

On the surface of the films for attaching to windows described
above, in general, a hard coat layer which is obtained by coating the
surface of the films with a resin of the active energy ray curing type such
as a polyester acrylate-based resin, an epoxy acrylate-based resin, a

urethane acrylate-based resin and a polyol acrylate-based resin, followed

by curing the formed coating layer is disposed so that scratch resistance is



10

15

20

25

provi ded. As the filmcontaining fine particles
of an inorganic agent for absorbing infrared |ight
descri bed above, for exanple, (1) heat ray shiel ding
films in which a hard coat |ayer or a pressure
sensitive adhesive 5 |layer contains fine particles of
tin oxide doped with antinmony (ATO or fine particles
of indium oxide doped with tin (ITO (for exanple,
refer to Patent Reference 2); (2) filnms having a hard
coat | ayer which is obtained by curing a heat ray
psbwidedli ng resin conposition conprising fine particles
of ATO aor | TO and a .pol yfunctional,  actjve ener f
r ay- &r 89 dlpocontaipag, ’f‘%\tﬂ,ﬁrﬂﬁ{;‘? i eRetioreRts | a%f‘t or
ro f.or ex l,e, refar tqQ,Pate nc ot
PR dBEoBH e (GRD Re g S0 fn s thr dept! Hy
shieg(}f%lgsﬁlh{%l i gich ar kh a0kt | ANe oy WHire Bsui8 ¥BALiSi08 adhesive
cured coating filmof a resin of the ionizing
14y38 @hitgifs e particl@eofitin exidardepedivtibh metmhoryaet0) or

infrared light shielding agent (for exanple, refer to
fipat iticRefafnadiven oxideadapedayithsin (7R &m exareplepyefer to
formpg,a infra |'i ght .shiel di.ng fiil m by, coati .a
PoRr R A Taie ol THETAEEE (@ PARAREh 7 CHRERgE PP grifed
obt ai ned ] X ] (g . of [
GBS R B L B PR chinp ol bt inS Kptfiles
oPT Arey tyr tIED hhat Of pdiffaRiiohdlD, a¥livd) éndtbyr axy-ohueible
l'ight-curable resin for a hard coat, followed by
(uth)agryldte Havime Gnetiaainytpy2 Group flof femampleampfes torRetent
to Pat ent é&ference.S : are_discl osed.

a

. . en
Refaranges 319 infratpd Gight whirddinephlses davingygn |latvr\gﬁedoﬁg!%t

W ndshi.el | ass of .an autonobile, an ague sl uf i
styelng i Paf 8 i SeeBTRRy ol PRUED Ry 38 o e
o! o . I
o} AR D thut MEE TR, SRSt Bl
light 8hicddiegafgeb (fohxghass, fdee t@PdténteRéfetancess); and (4)
renmoved. For buildings, in general, a substrate film
fihay i abgaimedr lesaformpingkmanérared Lighéghiglding fibpoby,repting a

oSt TS BT o 88 FAELTE T BFOIAT W e
oSSt LT SR, b SO SR Sy e,

1i§ﬁ9'sh141@in%k PEsperg tBAPUhal Oft RTEO0HNITICE WBda Sulbesidlet

e filmis attached to the concave face (the inner

lifhee)rable tdatn forna dlairelcdatglfclisveal bercuting the lformed sdatinmgk
nol ded by heating in a manner such that_ the filmhas a

fikh&fow expipingefendo Petans Rafereace bharpdisslosedee) of the
W nmgl g Igﬁgss %ﬁﬁ%ﬁ@gﬁog _rv\éﬁl ox?vh%grei‘e (offoa{ b%i(lﬁgpg! St a

r ef
windshield glass of an automobile, an aqueous solution of a surfactant as

a processing fluid is sprayed to the surface of a pressure sensitive
adhesive layer in the film so that the air left remaining at the interface of

the glass face and the film is removed.

For buildings, in general, a substrate film having a great thickness
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An exanpl e of the steps for attaching a filmto a

w ndshield glass of 10 an autonobile is schematically
shown in the following. A filmwhich has a hard coat

| ayer on one face of a substrate filmand a rel ease
filmon the other face of the substrate filmvia a
pressure sensitive adhesive |ayer is used.

(1) A processing fluid is sprayed to the convex face
of the 15 wi ndshield glass, and the filmis
tenporarily fixed to the windshield glass in a manner
oflabhut hatto B8 Hmdeusdd sihee the propextyrier PrRyenbing seafgering

S SRS B BRLESE o L0 SO ey o
SISO PRG, BeSPRRel | il PRSCRIRY 1Byl o

dulBstratd fiich Maving a smhB)thidk@eRd OCAuE MO th!30 g iis used sives
to the surface of the pressure sensitive adhesive

thbiflle ishettadledaseht icbnedve faentrhednhenfacehef fhel windshield
4) The filmis renoved fromthe convex face of the

sechftrrethg figmoisshrink(mylded dythaagingsniampanar pup thak dhe
i, PP HRE Car A arLRes b St oot L Ph
. A ! IR
SIS RE0P S P PR BpYot: Y A RS o.

Wi ndahi &a6hdk 38 he steps for (flachhey R fidaess windshisld ghisd of
the air left remaining at the interface of the gl ass

amnehitbhebile isrscrematicatlyt shownon theifoldowingoudefjlee whithhhas

accoél:q%gg Shfye\{'\/iotnhontehfgcg E)fo g esﬁls)stfrgtre I%nmag tai Pe eafsg %l]fnl (I)Ign the
other face of the substrate film via a pressure sensitive adhesive layer is
used.

(1) A processing fluid is sprayed to the convex face of the
windshield glass, and the film is temporarily fixed to the windshield glass
in a manner such that the face of the film having the hard coat layer is
brought into contact with the convex face of the glass.

(2) The film is shrink molded by heating into a shape fitting the
convex face of the windshield glass while the heated air is applied to the
film.

(3) The processing fluid is sprayed to the surface of the pressure
sensitive adhesive while the release film is removed from the film.

(4) The film is removed from the convex face of the windshield
glass.

(5) The film is temporarily fixed to the concave face (the inner

face) of the windshield glass in a manner such that the surface of the
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above, the hard coat |ayer absorbs the processing
fluid in step (1) described above, and the hard coat
| ayer is expanded relative to the substrate film
However, curling of the filmis suppressed in this
step since the release filmhaving a thickness of 25
umor 38 1.1111 is lamnated. 10 In further steps,
when the release filmis renmoved fromthe filmin step
(ﬁ) and the filmis renoved fromthe convex face of
the windshield glass in step (4),.the filmis curled
ndessure sengitine iadhesve tlw@rwértge diny is brpught ptg cRptagE mith

uch that t face of e filmhaving the pressure
t%_%h%’?etri € ﬁWES}?@l rl§§Sed at the inside as shown in

igu T g . ok tM&E 1

g@ *rpe pl%a%%?l‘g%ﬁ?lg %xﬁde Ei?eaﬁ’irrq‘%ﬁ WS aBfing lak tM&interface

adhesi've 1 s™at ce of the hard coat

of BYEElas@BAd thé Sl awe 8apéd PR} esthiz B ssluepsee( 5) and (6).

Thi s phenonenon arises narkedly when fine particles of

3n i hmraggrrﬂanmg gith the pabmes Hondpmifatimeethd filjatdegewbed
i spersed into the hard coat | ayer L gi

sbpcit Rorts g PRGNS TSI STH Dot
ef erence 21 Hej sgi ,8(1996) -2

SR ahote 1ol Thodhan SabaRven e PP SF R e

4P92:R18090 PRRABNGS @ubidhedt tAPBC & b@fbrbaded- fHpeiis Neep

apanese Patent Application Laid-Open . Japanese
sht @Rt réenkd Ghhilnivinghdhighansd\of 25) apaced® pRaisdaminated.
Application Laid-Open No. [Patent Reference 51 '
IRdurthbestebarwhen tonslosedim Fpamened Rops thsnEln ga step (3)

Japanese Pat ent
andpthe m is rexgove'}iofroglo Geozgnvex face of the windshield glass in

step (4), the film is curled due to expansion of the hard coat layer in a
manner such that the face of the film having the pressure sensitive
adhesive is placed at the inside as shown in Figure 1. The face of the
pressure sensitive adhesive is adhered to the face of the hard coat layer,

and this causes a problem in steps (5) and (6). This phenomenon arises

' mafkedly when fine particles of an inorganic agent for absorbing infrared

light are dispersed into the hard coat layer using a dispersant.

[Patent Reference 1] Japanese Patent Application Laid-Open No.
Showa 57(1982)-59749

[Patent Reference 2] Japanese Patent Application Laid-Open No.
Heisei 8(1996)-281860

[Patent Reference 3] Japanese Patent Application Laid-Open No.
Heisei 9(1997)-108621

[Patent Reference 4] Japanese Patent Application Laid-Open No.

2000-318090



10

15

20

25

.DI SCLOSURE OF THE I NVENTION 5 [Problens to be Overcone.
by the Invention] Under the above circunstances,
the present invention has an object of providing a
near infrared light shielding filmwhich exhibits
excel l ent near infrared |ight shielding property and
transm ssion of visible Iight, excellent scratch

resi stance and weat herability and, noreover, excellent
10 workability in lam nation to glass having a curved
surface since curling of the filmclu Sxpansion by

t
abs ol PateohReferapeeds] | Rampilob &5SUE 2098/02793
d { f ttachij i f
bat L Db agee Batrraedtn -rangracaent M bl Pacana

in particular, to windshield glasses of autonobiles.
15 [ Means for Overcom ng the Probl ens] As the

pefuldsokE o ansk YRVENTI@GN by the present inventors
0 develop the near infrared light shielding film

[Pxdbléint knbe Overahealyt tipelwentipnberti es descri bed
above, the foll ow ng knomAedas was obtained. . In bi
desi §iidey thtabover drquanataneppethe presedjayention has an object

dugted 20 fr. tl.y, that:ol] . .
D T A T R S
nedf ifial ligﬂfj &Ié?diﬁ%%%@ﬁ& 4 Rk IR b7 3P sible light,
uncti ona roup Is decreased so that curling due to

ebdlicdi ogathl retiktdiei dnds weptlasskility Andppposecbrt exdehlent
conventional way of thinking in designing, it was 25
vioxkeabiliti & laguinaition tdasschavipe Ashoredspiaes Ginel wling of
wat er coul d be suppressed in.the, applications of, th

the dilem flup foemARORNER ARSARASRC?T VAT s BPHIRRTR A8 1
ahgﬁﬁt%%gg\gs {7‘ ﬂtés%ér otx)'l gtt%ﬁlgrga&)t Wi S ﬁg#ﬁéar & bﬁﬂgiﬂgg €and

! olyneri zapre functio roup was
v&iﬂﬁél’ﬁ@ﬁiegasses of automobiles and, in particular, to windshield glasses

of automobiles.
[Means for Overcoming the Problems]

As the result of intensive studies by the present inventors to
develop the near infrared light shielding film exhibiting the advantageous
properties described above, the following knowledge was obtained.

In designing the hard coat layer, in general, it is conducted
frequently tha’c oligomers, not monomers, are used mainly as the
compound curable with active energy ray and the number of the
polymerizable functional group is decreased so that curling due to
shrinking by curing is suppressed.

As opposed to the conventional way of thinking in designing, it was
found that curling due to expansion by absorption of water could be

suppressed in the applications of the present invention when a monomer
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When the compound curable with active energy ray is

" cured with ultraviolet light, there is the tendency

that the inorganic agent for 5 absorbing infrared
i ght absorbs ultraviolet [ight which excites the
phot opol yneri zation initiator and curing with
ultraviolet |ight becones insufficient, and this
phenonenon can be considered to be a cause of the
curling due to expansion by absorption of water.

Therefore, it was attenpted that the wavel ength ch h
veaccusedrgairie agibe eprergwed FatableWithpgtiyeqngr st ragpand the

hi f .th b i i t:h th
B b BT RaP e BRI GR  FAP SR di'd not
t akevplacthe AiflpdRf cliBIAWRUN hetie Eliigy ray is cured with

phot opol'y lon rnitiator was increased. However,
dhaviaidness séi &i e thaderiyppists shegnbtganiu rigeny for
due to expansion by absorption of water could not be
ablbubiime dinfitaréxb Uigghtt absebsautimavielst skighic evhish ( expites the
har dness sufficient for reventigg fornma

t.ion
vhetepobmeerizatiam tritiptari aad icyRngs wEhswiravdles T@EEP”&"‘B%GS
.obt.ai ned. Thg .above phenonenen I r
SRUAoESh et e BB BAGETES °B RN IER I ey
I JACE, 1 i i r .avirakbgifodel dbtwad
B O e erenrat ho ™
adhoveedr thitebhe iwaviendthufidt tehatinghehe whotomplylerizagion

expansi on by absorption of water could be suppressed.
ihipiaget wgs Zhifbgditmayrange vhere the pbgerpkipnowith the morganic
- et hyl propionyl )b enzyl]p,henyl.] -2 -methyl pro -
EBRE oK SOEH I SR POt o P IR T a B, Phth Bp A2EhS
l.nyent on h . conpl e e a &2 th
i aipior iSRG RGhEE, RARSRBthisls, “PRKEy SR the
@edsNEEBCRAL | fo8 Nbuppib&dif Nthef thilinghidob torRbassom by
ard coat |ayer which is formed by using a materia
abesrphionraf veptar bauld o de dhagiemed edthonikithe serntelyteristpage

absorbing near infrared |ight and a_coqgound urgﬁ}e
(thet handnesy esutfieienly fPrm\prarenting dPERAYLY B rSTRE LS BIH8

bst 5 fil d it '
SoFARLESES SolbbeTtnh B SRR I B
a%fé?? 1AL GndideRly WREHGURSERE SLIPRYE GisedFBRA vl ATO or

Ive energy ray conprises a pol yfunctiona
TRO' Whatchases tERpREERT okiléi sigosbs ultedvioleallighy iofa fwider
or greater as a main conponent; [2] The near
range ofi thd wavghengshi el ding fil m described in [1],

}/\:ih :enr 'g‘:a ggépggqné?thg gggxtrer gxto%lefng,l irpwha%%ogn& lea%kt g%ﬁﬂ%g ége to

expansion by absorption of water could be suppressed by using

'92-hydroxy-1-[4- [4-(2-hydroxy-2-methylpropionyDbenzyllphenyl]l-2-methyl-

propan-1-one as the photopolymerization initiator.

The present invention has been completed based on the above

knowledge.

The present invention provides:
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[3] The near infrared light shielding film described
in any one of [1] and [2], wherein the agent for
absorbing near infrared light is a tungsten oxide;
[4] The near infrared light shielding filmdescribed
in [3], wherein the 15 tungsten oxide is a conposite
tungsten oxide conprising cesium [5] The near
infrared light shielding filmdescribed in any one of
[3] and [4], wherein a content of the tungsten oxide

- in the hard coat |ayer is 5 to 60% by nass;
é@r& ﬁL%fn{}yer

[AbaA Jifl‘ﬁiﬂ‘rllaﬁéﬁed lightt sfgﬁhdém&jﬁhﬂg WhlPth%FBE’EF’? B

t 20
Rl ke opliBlrn meledia] IRSPRRRL et ool V00
coﬂi tr%s?ﬁ%’ %tthF AB35i %?%%af ?Xﬁﬁre‘dshéﬁ’tr HR4 zp)éompound

th ul travi he near

c\%&lﬁl@r\vﬁ@}% Eﬂcﬁ% eB &g @iynghd isl dﬁbp&%drdnb@da fdﬂe [06]a substrate
erein e

ﬁihnamb alpyewsuire a¢nsiviveadhesti vy lager wgnmhom;dlapo[sadmn @Z—Q’Gb@r
oxy-2-_ 25 net hyl propi onyChenzyl | phenyl. i -2

e of e SubFB]ﬂ¥ on bty 158 cobmogtil erABleag Rrit

b bcomabning a bl dherdly el Melbads\@'ﬁg‘?%ﬁe@ BER

gﬂ&l& %t?@?ﬁvé&fél%'é%} 4 egﬂfalﬁ%rﬁ shigg; filmwhich is

escr i in any one of [1] to [7], wherein the
[g eThel rn%aﬁ enfhiddviglaidbicisldigg |fﬂmedeshﬁbeda indll b agleerbid the

siggtizru%dﬁltnfhgs ;%ﬁleckggsgoosflt‘;t()euntl %rtslx;]gﬂl];ﬁce adhered to

[38] The near infrared light shielding film described in any one of [1] and

[2], wherein the agent for absorbing near infrared light is a tungsten

oxide;

[4] The near infrared light shielding film described in [3], wherein the

tungsten oxide is a composite tungsten oxide comprising cesium;

[5] The near infrared light shielding film described in any one of [3] and

[4], wherein a content of the tungsten oxide in the hard coat layer is 5 to

60% by mass;

[6] The near infrared light shielding film described in any one of [1] to

[6], wherein the material for forming a hard coat layer comprises a

photopolymerization initiator, and the hard coat layer is formed by

irradiation with ultraviolet light; '
[71 The near infrared light shielding film described in [6], wherein the

photopolymerization initiator is 2-hydroxy-1-[4-[4-(2-hydroxy-2-

methylpropionyl)benzyllphenyl]-2-methylpropan-1-one; |
[8] The near infrared light shielding film described in any one of [1] to
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5 the substrate film THE EFFECT OF THE | NVENTI ON
In accordance with the present invention, the near
infrared light shielding filmwhich exhibits excellent
near infrared light shielding 10 property and
transm ssion of visible light, excellent scratch
resi stance and weat herability and, noreover, excellent
workability in lam nation to glass having a curved
surface since curling of the filmdue to expansion by
absorption of water is suppressed and is
[?;ljw?igtlagaeaﬂumhpdlts glassdraving acwived suofags idéw panes of

i 1dings and_wi ndshi el d, gl asses-.of 15 autoppbiles, .
[ﬁfwd,Ai majparali foy) the Dcearm%%ﬁﬁ? eﬁ%htg Pé&%@?gogljm which is

ut iles can I QN . E :
Bisiice S BT ol DAL Mg B RE R, pim e
150000 4d £BeleRsdMAirk hdefdd 1B 2%adeSopekit8 do ithe Fad¥BiiiRked to
such that the face of the filmhaving the pressure
tBenabitrate fidhesi ve is placed at the inside. Figures
2(a), 2(b), 2(c), 2(d) and 2(e) show di agrams
exhi biting the degree of curling due to shrinking by

[ ' infrared |ight shielding filns obtained

Zﬁﬁéégg .bgﬁgiﬁf §ﬂgb. ¢ @g Exanpl es for eval uati on of
the r | OUL.8es 3 infr
o agP RS pfs HBS 0 Blesedt Blrerfivu i xEHE nloce ot
shielding film which exhibits excellent near infrared light shielding

property and transmission of visible light, excellent scratch resistance and
weatherability and, moreover, excellent workability in lamination to glass
having a curved surface since curling of the film due to expansion by
absorption of water is suppressed and is advantageously used for
attaching to window panes of buildings and windshield glasses of

automobiles and, in particular, to windshield glasses of automobiles can

be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a diagram exhibiting the condition in which a film

is curled in a manner such that the face of the film having the pi'essure
sensitive adhesive is placed at the inside. Figures 2(a), 2(b), 2(c), 2(d)
and 2(e) show diagrams exhibiting the degree of curling due to shrinking
by curing in near infrared light shielding films obtained in Examples and
Comparative Examples for evaluation of the degree. Figures 3(a), 3(b),
3(c) and 3(d) show diagrams exhibiting the degree of curling due to

expansion by absorption of water in near infrared light shielding films
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expansi on by absorption of water in near infrared
light shielding filns obtained in Exanpl es and
Conpar ati ve Exanpl es for evaluation of the degree.
Figure 4 shows a diagramexhibiting the transmttance
curve of a near infrared |light shielding film obtained
in Exanple 1. 5 THE MOST PREFERRED EMBODI MENT TO CARRY
OUT THE | NVENTI ON The near infrared |ight
shielding filmof the present invention is a film
having a structure such that a hard coat |ayer which
otgtainednind Esgmpddsnand Grenmarative flsraniplesrifery evalhation @b dhe
| ayer conprising an agent for.1Q absorbi ng .near
degreer dghreyfhshaws aa‘%éé’f'ﬁ% Vit bé‘aP&rSﬁ% twntsﬁmgtéle%“r"e of

ener gy .ray,i.s, disposed.on e C bstrate film
%HﬁaaﬂﬁVggghﬁgggéﬁgﬁ? é%néﬁﬁggg@%gpgégl1€g'disposed on
the other face of the substrate film The
substrate filmused for the near infrared |ight
BHEe I MOST fPRETERRED BMBODIMEANT TOrmi @ABRYarUE fIiHkn
can be suitably selected fromvarious 15 transparent
INVGENTEON | ms i n accordance with the situation.

Bt S L R by R
5] Y850, Sy B ik Y LS i omed b

1&%% ot hyutana foereahimah ALdadddt POyereddesiag an agent for
napht hal at e, pol ycar bonat e- based resins, polyvinyl

abisbihing @ebn Seflaredsligis, arkDa poinppluad ghisabde swith acevebersady
resins, polyether sulfone-based fesins, polyethylene
rey| b i Hendsed @ prssfare, ofpd SYPHERP! ik 20dhR PragEg Sensitive

ARy e SRt S TP Foff L b PP b g
cel | q‘h%%%})?t?ﬁ?@%ﬁﬁ%g@& f&“ﬂfé ArGakhH PESHACKERLS: B0 is
te 11 s on thes

| am na ase e films. Anbng these

dot lpaBticilablfeliaited Sapd ayflinh yh e be sugfabbhidladtad drom earious
preferable. The thickness of the substrate filmis not

tparspaceitaplagtit fivinsdd amerdasce swith i yituetient daxamples of
RGeS OBl B B D3Rl 3506500 such
thi ekness is 10 . ' ' ' .
SSOBEREG br BER. B AEAORLT , gbnen.
p%%’egﬁaeq-b%'é&i 8&En shith b§ pBiefRIah Rréflahaldte abligokrReBHehs

pmor smaller.
naphthalate, polycarbonate-based resins, polyvinyl chloride-based resins,

polyphenylene sulfide-based resins, polyether sulfone-based resins,
polyethylene sulfide-based resins, polyphenylene ether-based resins,
styrene-based resins, acrylic resins, polyamide-based resins, polyimide-
based resins and cellulose-based resins such as cellulose acetate and
laminate films based on these films. Among these films, films of
polyethylene terephthalate are preferable.

The thickness of the substrate film is not particularly limited and is
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5 Wen the. thickness exceeds 50 pm curling due to
expansi on by absorption of water is suppressed even
when the hard coat |ayer contains tungsten oxide which
is an inorganic agent for absorbing infrared |ight
tending to cause curling due to expansion by
absorption of water and the means of the present

i nvention described belowis not applied to the hard
10 FFat | ayer. Fbmerer, when the thickness is 50 gm or
smaller, in particular, when the thickness is 38 pm or
ssutablye selented i, petosdancenwithy e oRiesk wESEe| %Sezsfs %ﬁ,) dear

iﬁ.sgrm?é?l Ide il’gk’gg . hcggg Hj.g)re ;qn,agegxex ggq ;?ﬂ]ea%c bengrrJi éliggt%t §60 pm.
veni | . . i i . .
WRERER, Rl RS ShEA LY, HAERE GESGRcaHIRN dlebs havin

L0 el AV8face & ik profeedsit abhe thé dhickhesstiBisokpasse: dmalld.
pmor greater and nore preferably 20 pmor greater

Whet etloe sthickthesd hexcsedss tilationf idumlingydie tolespaesionaly
have a filmformed by vapor de

: Eositi n and ,
acble?mﬂloslefifahﬂilem?m@gﬁﬁﬁga@’@ﬁt@ ay the g‘é“ﬁ?ﬂ%‘t gg%‘”&aﬁ?f‘%a,ms
ultraviolet li.ght . d il .
R B i s ARGMOTEYT 4R8N KRR Re nABEE yee
tgnc?'lﬁrgf CRubd SRR Eus HE BxBhs®h B iagé’ghﬂpﬁﬁntdf QatEERhd @he

otughening treatment on one or both faces thereof so
héals Fahe Prosendiibberttidriedcribed ielbvois ndteapplieflo shethard

the substrate filmis enhanced. Exanpl es of the

coxii dayéron Hpwaterenvhémcthedéhickaessr satiemm 1F cByadlgs in
R 0 U A SELAE a0 PRI o0 SRR
tﬁc&%&%ﬁ%ﬁ 81(') %%%gte%gﬁﬁli%tdhet {Z')ee)H)%ﬁtsﬁﬁ @ ﬁbéH}gtiBﬁ‘ ®f
water takes place very markedly, and the present invention is effective in
these cases. From the standpoint of the property for forming the hard
coat layer, it is preferable that the thickness is 10 um or greater and more
preferably 20 um or greater.

Where desired, the substrate film may be colored, may have a film
formed by vapor deposition and may comprise antiweathering agents such
as antioxidants, ultraviolet light absorbents and photostabilizers. Where
desired, the substrate film may be treated by a surface tfeatment such as
an oxidation treatment or a roughening treatment on one or both faces
thereof so that adhesion with a layer formed on the surface of the
substrate film is enhanced. Examples of the oxidation treatment include
the treatment by corona discharge, the treatment with plasma, the

treatment with chromic acid (the wet process), the treatment with flame,

the treatment with the heated air and the treatment with ozone with
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irradiation with ultraviolet |ight. Exanples of the
rougheni ng treatnent include the sand bl ast treatnent
and the treatnent with solvents. The surface treatnent
is suitably selected in accordance with the type of
the substrate film In general, the treatnent by
corona discharge is 5 preferable fromthe standpoint
of the effect and the operability. A prinmer |ayer my
be forned. In the near infrared |ight shielding
filmof the present invention, the hard coat |ayer
idtasihusetwilh wimvideelight. t I’Eécamnis& pithe moughenisg é&r%%nt
or bi ng near frared

iRged b end et ELS Geopppfl matthegiape oTbe
qlul% e% tﬁ%& I 09 uﬁgl()j@gs%% %(P fn & @9&%&%&%&{@' 1¥h5 AF €

ound~cura active energy ray.

ADstrife aaant fIﬁr c8RSQl bithg ﬁ@éfmér[’cf b3 @BrdniagM@ischarge is
conprised in the naterlal for formng a hard coat

prafeesble tfiuig she staoxdpdimt o tlehefifart amdithe ogerabilityg e At priger
absorbing near infrared light is preferable fromthe
laﬁewaﬁ@p(ﬁrmedof t he weat her abi | | ty, the property for

o<1 brenne ndesCieshPlkeR et 0 REDRRE hfetn
L8] erﬁﬁc%k? layer dils S5 ugcet J}ethﬁoé%‘é%ﬂzﬁg RIMNESs @Brd

oXi escr ove 1 nc e compounds represented by

c9§€‘ Qﬁfér QE’&ﬁ‘Hin% hddr iRRMBMNgL) whizheis fdvmiadpbgsesing a

| east one elenment selected fromH, He, alkali
nmeﬁeaia$ forafokainge headtdahistyak Somlpaxsel$an talgeét ﬁ)if@fhsgrbmg

Zr, G, M, Fe, Ru,
gr nzﬁqare@dlghNand@conpppun%h curs{)le V@%h agprve %erggﬁ'ay B F

gl gmsﬁ e %édltTﬁ»r %i)&bl‘bl\llplg near'v&’fra-géd ].Eg%t &ﬁnplj"ﬁe'd %the

material for forming a hard coat layer, tungsten oxide which is an
inorganic agent for absorbing near infrared light is preferable from the
standpoint of the weatherability, the property for absorbing near infrared

light and the transmission of visible light, and composite tungsten oxide is

more preferable.

Examples of the composite tungsten oxide described above include

compounds represented by general formula (1):
M,WO, ~ (1)

wherein M represents at least one element selected from H, He, alkali
metals, alkaline earth metals, rare earth elements, Zr, Cr, Mn, Fe, Ru, Co,
Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, Al, Ga, In, T, Si, Ge, Sn, Pb, Sb, B,
F, P, S, Se, Br, Te, Ti, Nb, V, Mo, Ta, Re, Be, Hf Os,Biand ; and m and n
each represent a number satisfying the relations of 0.001=m=1.0 and 2.2

=n=3.0.
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25 each represent a nunber satisfying the relations of
0.001lm 1.0 and 2.2 It is preferable that the
conposite tungsten oxi de represented by genera
fornmula (1) has at |east one crystal structure

sel ected fromthe crystal structures of the hexagona
system the tetragonal systemand the cubic system
since the conposite tungsten oxi de exhibits excell ent
5 durability when the conposite tungsten oxide has a
crystal structure selected fromthe crystal structuyres

of b't HeishmieéqethS&hﬁmommitﬁ dunggeRapxids seresetad (e
cubi ¢ sys
songred SrPiatln i) (8 B P oRe CURF T Lo R e fEted,pEm the

o AR5 SRR L il O o

fegion s e” snal
c&lﬁi)fstsféteﬁt liedeURBe Oforbpriite ¥ag@nah 63db esxhikitanptceHemnf
the composite tungsten oxi de having the crystal
databilityu vehedf théeotmpusite tahgsyst erie fuisudecrysiab gifucure
tungst en oxi des conprising at | east one el enent
selettedt &wpnt r e @gystg, structires |ofy, E’J‘llix‘a,h*?LXia,gO , Sgptemgthe

dS h f bl
itaond Sercr b s bl St a e bere vl Plbures,
thd grggjcaﬁs@grg}ca%t%p%fﬁ:ﬁg He&9edital M iR nt REmeATPRTSB]d siRgs RN

OXI reatéer and 1.0 or smaller and
aBécﬁfJﬁbﬁ Wf!ig@b Qhltthd v33bleThighonvizl the smalbssefirrthblcases phHte

the value of mtheoretically calculated fromthe
coysyalt strusttreiof dhe lufxagbralhensteronalxayplenef they cagposiify
St ageote, ORI oL PrORELLY. 88 e 20 BRST hlh
TRt L o b et b3, lmon
sdiSctéd frdth C3 RB! BT TRMH, BaOLL'CS B F8randI$tPhs dhe prefémabRs
element represented by M.

It is preferable that the amount represented by m of the element
represented by M in the composite tungsten oxide is 0.001 or greater and
1.0 or smaller and preferably about 0.33. This value is preferable since
the value of m theoretically calculated from the crystal structure of the
hexagonal system is 0.33, and the advantageous optical property as the
agent for absorbing near infrared light is obtained when the amount is in
the vicinity of this value. It is preferable that the amount of oxygen
represented by n is 2.2 or greater and 3.0 or smaller. Typical examples
include Csg3sWOs, Rbg33WO3, Kg33WOg and Bag33WO3. When the

values represented by m and n are within the above ranges, the

advantageous property for absorption of near infrared light can be

obtained.
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i nclude Cs0.33W 3, Rho. 33W3, Ko .33W 3 and Bap.
33W3. Wen the val ues represented by mand n are
wi thin the above ranges, the 25 advantageous property
for absorption of near infrared |ight can be obtai ned.
In the present invention, the conposite tungsten oxide
conprising cesiumis preferable as the conposite
tungsten oxide fromthe standpoint of the optica
property and the weatherability as the agent for
absorbing near infrared |ight. Exanples of the ..
corrpdsitzlé rresRys tinreriion dhs coBpEpIte tHRsTRR OFINAC FPEIRTHELS
conpounds represented b ener al . forml 1:3). .
cev0 SOp RIS 35 bripiytostts WiragepgitR Role i srapdpoint
o I - I ]
o(%xchgﬂpgxﬁglcé\%)??ﬁcgaﬁgi‘r L ﬁnee%lab e ShiliaE KRD a)geﬁpfo@_abﬁorbmg

exce . ty than that exhibited wt

Rairt hakrgfManige. 10 Bemmslusdsf ciheprebmippgité | tunrdsten Whtidé
I's known to exhibit very excellent weatherability and,
conIpeisiey cesihen doctpdsicompoungdstrepraseinibd bx rgemieral éﬁ@aﬂa
transm ssion of visible |ight. It is preferable
@ttt he conposite tungsten oxide is used in the form

of fine pagticlego, Lt is prefgfaple that the average
di amet er of "t 15263?¢icles is 800 nmor smaller and

mor e ’I@l%q;oﬁ{?%gité! t00stEh BxRle SERtbE abbrAHIBItS kandpeibly
operty for d

of the pr y I spersion and the optica

R6:18P6%deYlent weathdrabilitg fhaestinit éxhikitéd ovith tihshalocyanine
conposi te tungsten oxide may be used sin L¥ or in
compoiunds icompukingBuennensrhich Thénewatterxhahit (igey excellent

conposite 20 tungsten gxide in.the sqglid nent s |
TR 74 ST Fhy comperifo daugeten piide GRS great
eneral. 5 . mass and preferably 10 to 40% b
tﬁﬁ@%nf%%ﬁffﬁgﬂggg%géoint of the propertz for absor%iﬁg
near 1§ if Laderhblid Ghhs thd@oRbeses tindsden dixideetssuestl andhe

the properties as the hard coat | ayer.

form of fine particles. It is preferable that the average diameter of the
particles is 800 nm or smaller and more preferably 100 nm or smaller
from the standpoint of the property for dispersion and the optical
property.

In the present invention, the composite tungsten oxide may be used
singly or in combination of two or more. The content of the composite
tungsten oxide in the solid components in the material for forming a hard
coat layer is, in general, 5 to 60% by mass and preferably 10 to 40% by
mass from the standpoint of the property for absorbing near infrared light,
the property for dispersion and the properties as the hard coat layer.

Even when ATO or ITO is used as the inorganic agent for absorbing

near infrared light, curling due to expansion by absorption of water takes

place, and the present invention exhibits the effect of suppressing the
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Even when ATO or ITO is .used as the inorgani c agent
for absorbing 25 near infrared light, curling due to
expansi on by absorption of water takes place, and the
present invention exhibits the effect of suppressing
the curling in this case. However, the curling takes
pl ace to a greater degree when tungsten oxide is used,
and the effect of the present invention is exhibited
nore remar kably when tungsten oxide is used. In the
present inventiogn, where desjred, other inorganic
caglng in thie caseap dMAVEE therqualing t#kegrﬂq%?nf@ %?‘%&ﬁ?fcdegfee
ents for absorbing.nfrared Li ' VAR
QR COTRR P oot PROHE SeBoLichE hrifsd kB, i
SRHIONGER LARREBEGIA cli8id G3E0Is hatent i on s not
adversely affected: anpl es of the other
i nor gaMhé pagent idvdntiahs aberd dedindd, atlee: inbegdunic ngéntd dor
tungsten oxi de-based conpounds other than the . -
abeonbiisg iwfra@dt lighfsarh onganie aigentst foni ahspxbing dnfrared light
zi rconi um oxi de, tant.al um oxide, niobi um oxide, zipc
canibgesuitahly ueadow Q?@ﬂ,%lpﬁam X ?ﬁbeecod%% ev&“{‘ﬁg‘ﬂlr?x“{]e as
| TO),, ti xide, tin.oxide.do | t oxi de
1{ theg elcg ftg‘f(’ ip(fé?enzt ﬁﬁ{é‘g‘gﬁbﬁqﬁ‘ i glgt \gﬁg&ﬁgf)%’a%%g?, és such

as LaB0mpiaBs therdther NeBBanicdBent T¥B6hsobliBE infila B4l light
YB6, SnB6, EuB6, ErB6, TraB6, YbB6, LuB6, SrB6, CaB6

adtdd SturlgatenC@RBle-Exswdplcompofméheothey athian dgen tompesite
absorbing infrared I%fht_inqlude,cyanine-baseg% .
tengsiew n¥iles difaaiumioxide, siyeenivanpdhdantal Hmypxide, aighium
conpl ex sal.t-based canpounds; naphthal ocv.ani ne eq.
O?E{S’!ﬁ‘p&ﬂﬁ’d%’,‘ldfyh’t'ﬁé‘?%c% s 0 S %&88%‘%?8‘)5/1?*’ i TR in
o;;fdlefaltiﬁ/ 'ogﬁ%hé‘éb%ab%ﬁld aR BRI gside (ATO), cesium oxide, zinc
sulfide and hexaborides such as LaBg, CeBg, PrBg, NdBg, GdBg, ThBg,
DyBG, HOBG, YBG, SmBG, EuBg, EI'B6, TmB6, Yng, LUBG, SI‘BG, CaB6 and
(La’ Ce)BG.

Examples of the organic agent for absorbing infrared light include

cyanine-based compounds; squalirium-based compounds; thiol nickel

complex salt-based compounds; naphthalocyanine-based compounds;

phthalocyanine-based compounds; triallylmethane-based compounds;

naphthoquinone-based compounds; anthraquinone-based compounds;
amino compounds such as perchloric acid salt of N,N,N’,N-tetrakis-
(p-di-n-butylaminophenol)-p-phenylenediaminium, chlorine  salt of
phenylenediaminium, hexafluoroantimonic acid salt of phenylene-
diaminium, fluoroboric acid salt of phenylenediaminium, fluorine salt of
phenylenediaminium and perchloric acid salt of phenylenediaminium;

copper compounds and bisthiourea compounds; phosphorus compounds

15



10

15

20

25

20 napht hoqui none- based conpounds; ant hraqui none-based
conpounds; am no conpounds such as perchloric acid
salt of NN N ,N -tetrakis-

(p-di - n-butyl am nophenon- p- phenyl enedi am ni um
chlorine salt of phenyl enedi am ni um

hexaf |l uoroantinonic acid salt of phenyl ene- di am ni um
fluoroboric acid salt of phenylenediarrrinium
fluorine salt of 25 phenylenedianiniun1and perchloric

aC|d salt of phenylenedlan1n|un1 .gopper ounds an
a5ids CHRRSYT e AR 8€dc BURBEST Grigpounds

SERBeh SRS AR P $pﬁu@ri?:2§‘ d fffh ERb ety AR
este Aﬁ%@d 'E}ﬁe‘%Q €reo QMQ dS¢hiol nickBMOREmM I@(S €salt-based

conpoun conpl ex salt-based conmpounds

c(ush?l@ﬁﬁ&@? (PajeRbe Ammlaat Applitatich Opail-Spen HeVs ei Heisei
997) - 230134) and pht hal ocyani ne- based conpounds are

9;;3'1@7@036&34) aaalmplmhalvaywrarhaﬁed eanpotHisarh pyeiaEable, and

p@aﬁéléé%&n%égmgéé&s'z risB Aot Sopipead REgrEcee hpgent
nt us t

TR AR BRIt B Er O ROSIA o 4RO

284 1ﬁ%ﬂ&ﬁt§o@@@ﬁfﬁé EsmpPoLife Amgtencdtigdidud Go ftﬁatgreat

resistance, light resistance and weatherability.

tieneiesipn Widvisibie bight windhexellewe peorertys sagh asnerdelent
in the material for formng a hard coat layer is a
heatprsistaned light resistpnesindreathesability-ed by irradi ation

g NS00 SR UL ATRDS, 7 SCRATERCH
ﬁ?eﬂ:grlal for forming a hard coat layer is a compound which is crosslinked
and cured by irradiation with ray having energy quantum among
electromagnetic waves and charged particles such as ultraviolet light and
electron beams.

Heretofore, for forming the hard coat layer, in general, a material
comprising an oligomer polymerizable with active energy ray having a
small number of the polymerizable function group such as a polyester
acrylate-based oligomer, an epoxy acrylate-based oligomer, a urethane
acrylate-based oligomer and polyol acrylate-based oligomers as the main
component and a monomer polymerizable with active energy ray as an
added component have been used so that curling due to shrinking by
curing is decreased.

In the present invention, a material comprising polyfunctional
acrylate-based monomers having a functionality of five or greater as the

main components is used as the compound curable with active energy ray.
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15 el.ectron beans. . Heretofore, for formng the
hard coat |ayer, in general, a material conprising an
ol i goner polynerizable with active energy ray having a
smal | nunber of the polynerizable function group such
as a pol yester acryl ate-based ol i goner, an epoxy
acryl at e-based ol i goner, a urethane 20 acryl at e- based
ol i goner and pol yol acryl ate-based ol igoners as the
mai n conponent and a nononer pol ynerizable with active
energy ray as an added caonponent have been

sed_so.
Cheling: duei Yy expansignshy i RRORRIBY o VRl Fan cregtg‘étévcﬁly

In th i on, ial i Si

BORPIRRL Do B AP A RAEEead ToHoRsr SHREYTAL cgrable

JAcken %hb}%l l%gz é:ghéﬁls%% g@Iﬁéﬁ&ion%@ abi2at88aRed monomers
used ds t

conponents i . conmpound curable with active
BRBhGY% fulittionalily of fiek Bil@rdRexPpans inpainypnglomentst means
of water can be effectively suppressed by using the

thhov tharadoerhoaind Thedble hwithomebua derengsiblray WEaRPTAES| he

energy ray conprises polyfunctjonal agrylate:-bas
nﬁiﬁ@ﬁé‘?@nﬂa@!%t%bﬁﬂ@cﬂoaﬂ%ﬁ apresy C&Pna}lgfa?gg"%gr
t he, mai n_conpone JJreans hat | e
e SRRSO B f DRl SR EBANDE sl
acrylm@ale;18s 6l t P POFRIR 110841 AdyPatb HAcdd aivdbideys Bavingve
or greater in an anbunt of 50% by nass or greater of
fubhetieility eofc 1P @uNgkeater includeadipeatenfthiritel pentaacrylate,

pol yfunctional acryl ate-based npnoners having a X
dipetpewrthritely afenfaaceylate gr madifiedi narige proplonic  acid,

SRS EE Y L PRl 8 8, LRI it
FRSALFSILOAE SRR s BB s

FinReRbaricyHBid t flodiRia aweibh affo)ﬁcﬁﬁ@, adidp dipentaerythritol
entaerythritol pentanethacrylate nodified with .
Hxapicthicyhité anddlipemtaaeythtiioli hedantshaenylateargdified velby
di pentaerythritol hexamethacrylate nodifiedq with 15
cenprlattane.ondmongdhigse ﬁ%@éowﬁpm?elaﬁt%’éfﬂqa%%"g‘i%ﬁw%?

B Sihes AL PERE YA Bt b Al

18%1&/94&{,] Ghb %B o8 LEr A 65 SBR RYTRIMmFBN a P Be 4EBE singly

singly’or in“conblination of two or nore. In the

- BB SeRbindtiRNdfitan,orwhe@ee desired, oligoners

pol ymeri zabl e ) _ ‘
In the present invention, where desired, oligomers polymerizable

with active energy ray and/or monomers polymerizable with active energy
ray having a functionality of four or smaller may be used as the compound
curable with active energy ray in combination with the polyfunctional
acrylate-based monomers having a functionality of five or greater as long
as the effect of the present invention is not adversely affected.

Examples of the oligomer polymerizable with active energy ray

include polyester acrylate-based oligomers, epoxy acrylate-based
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20 with active energy ray and/or nononers

pol yneri zable with active energy ray having a
functionality of four or smaller may be used as the
conpound curable with active energy ray in conbination
wi th the pol yfunctional acryl ate-based nononers havi ng
a functionality of five or greater as long as the
effect of the present invention is not adversely

af fected. 25Exanpl es of the oligonmer polynerizable
with active energy _ray incluyde pol yester

odigpyiexs, eutssloane oriviRinchased efliseipert AplapYyplagerylate-based
b Sars nor SRS o el 350 SRUREPr ey be
&8&%{@& i &%ni%xgti@ﬁ_toﬂ’v?o BPRlogy, ray my be used
srnglyor 1'n conbination of two or nore. Exanples of

the RRARHREs BPtHeahbEaké:E polyteraable eritinectye rayrdy ray
having a functionality of four or smaller include
havivef anfendtomalitnof fduatoe snxaltsh ingdudy mamedyaational acrylates

séﬁiﬁé%%ﬁé»&l éé%&?%{r?%?%'t a%@fb?ﬁ%%éy e esBitty !
\\A : i i
(RS B IGL o REEN] Rhes Y10 oo

i Is(HRANA G Mihatinaliky Of TheXaneslalibr such as
pélly 1rlrgljtﬂ;\ﬁlc\gi;:éll?y C{z}{lgé,ysl}g%trl}%%pent yI1 gai y%:rol di (et Wacryl at e,

pobueideicine dlyemd)adiylatgt WAL B Heanredink opdi{tethlgtydate,
adi pate di (neth)acryl ate, hydroxypivalic acid
neapgent eyl yidGhetd) ao(ryﬂ@w\apcplyetéxv{e,ned glygel diexctiagtylate,

di f met W& e, dimet hyl ol t.rj cyclod o
PR hEEPY AR dTGCH B an S ORRL MR degpent!

di f hed wi . | . ; _
g |C€he%8 F ))%%ly gﬁemr) gtjihfa;f(gg&?%a)\?mﬁ? ﬁi@%?hcﬁgag% ger’nethylol
pvedioRas  didERieiyihes e nagiddpedtaryih aliluyéthyroyipge

I socyanurate cli(metWacryl ate, trinethyl ol propane

niigdifiedtwithr sapablactatiep eiosearih aiido ditrathlast e myadified
di pent thritol tri Vacryl at i fied W th
Wb BRI S atodel TP RS Y ERTIRITSEY 6 PREIERAST Y h 2RgL sroup,
.tri methyl ol tri (et \Wa i f.i :
B BRI o TR Ao St
d%p%%é(&%ﬁﬁ{o?- tri0fe lbo, P Uiy A d % Bk ] Wit B tB)d c¥ flate

nergy-“ray having a tunctionality of four or smaller

HENASE USRH SpR@iynier hddcomehtatydmitol ttedmethacrate,
It is preferable that the material for form ng a hard
triomthylaipeopane thenethdarapiate mashified witly paepdepm pgideand
| ayer by curing with ultrayjolet 25 |ight when .
iBAEHPBILBY) GHASHENIBIF-{ nel ReuRPTY ?thl%’f’l%%a‘?lﬁemh
ag{i‘g% gﬁ%{%’ %a%r ﬁ‘gx%n%oan %In(ljc%{o%gliw of B3 528Gandd nB3§ 6 aked

singly or in combination of two or more.
It is preferable that the material for forming a hard coat layer in
the present invention forms a hard coat layer by curing with ultraviolet

licht when formation of damages on the substrate film and the

productivity are considered. In this case, in general, a photo-
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pol ymeri zation initiator is added to the material for
formng a hard coat |ayer. As the photopol ynerization
initiator, a suitable conpound is selected from
conventi onal photopol ynerization initiators. Exanples
of the photopol ynerization initiator include benzoin,
benzoin nmethyl ether, 5 benzoin ethyl ether, benzoin
i sopropyl ether, benzoin n-butyl ether, benzoin

i sobutyl ether, acetophenone,

di met hyl am noacet ophenone, ) .
wlgmdiipationy inipiapireisyadsedt togherpakerial for forming a hard coat

Ig¥ycr Biye. ROPRPIOIGHEH D PR o fiteblen SoPBRgd, s

Y i ization initiators. E les of
%ﬁe fe g G oAy, P O Ry 11 5 et Py
R QARG M@ eridatind LoMENCIRIudeObdiesi, Hehesiv! mitiydreher,
2-met hyl -1- [ 4- (et hyl t hi o) phenyl]-2-norphol i noprop
lendeidnethyl ether, benzoin isopropyl ether, benzoin n-butyl ether,
4-(2-hydr oxyet hox henyl- 2- (hydrox3".2-propyl ) ket one,
b@g[(q(zl@p %J’@ﬁbﬁ%ﬁl lﬁaﬂbe%% E)PICB%’HQB%‘I(’F@% 0 rgiél,nethyLgl)mnrl)glac)etop enone,

o R P PR RORISLN s SRR RSO,
%@%@%&%#MM‘-M Pa A Ghe, 22 1O U YR B9 B oxy-

I'o- 15 xant'hone, 2-ethylthi oxanthone,

2methyap Aiplrot et hellisheng1142-di sty Ipydpaini Dxaeat Hohgdroxycyclo-

2, 4-di et hyl t hi oxant hone, benzyl di nethyl k%tal, )
ezt ophenydnetinept Byhettyl-dt[4-(methylthio)phenyll-2-morpholino-

2,4,6-trimethyl bepnzoyl di phepyl pho i ne oxi de
PZ?E%%M%%H%{Z%@%?W H@%%}?ﬁg’x@gﬁ&%? REORSR) g etone,
bi s 6- di met_hox - T :
g 0P e i RO ARBEBS e 45 dintbylepinobonyoghenone,
ﬁiﬁlbf%&ﬂ%&ﬂ?ﬁﬂéﬂ&o' 22 tRYRAYhRIRSMHeNE 208hgBanthraquindd,
the present 1nvention, one or nore photopol ynerization
I fRirtin At-butyldathiraguiaonayv e 2engitvaothmxuinaie; on2didthpithiot
fromthe wavel ength of ultraviolet |ight absgrbeﬁ m%th
xehthdneor Yarhdthigeanthees, Zskdarpthigxanthene.nprdimpthylghio
used abqve ar |l ected fromthese phatppoly i i
o5 Earey L GREEY T BRERE B L A PSP o B e e
I Q. | A i t ;.
e L e e e
ngét%?g&ahwdgm{yiéﬂhﬁ)wmphi@wtoxidd, bis(p6efirktlxgbéiumlyl)-
- hydr oxy- 1- - .
2 442rimathplpgntdpledsphinger opkidey lainde i@l 4ebroviypephybemaos)r
ropan-|-aone [nmanufactured by Cl BA SPECI ALTY CHEM CALS
p%@nylpbp%ph,mw@dﬁr ade name; | RGACURE 127] is used as

the ph | i zation 5initiat .
of 1 T HRD CRaF S e PvaRfon, e froimere, phoyffiyAghiton
i&%?&@l alvglﬁg %hﬁ B8 Of odcitRichdiPRfdnt 0 FBS vad8lngth

pretfera e range of 2 to 10 parts by mass based

oPRltEBoRBMcht bsomrd withtthe inorgoundgentr fobb| absudhing near
active energy ray. 10ln the present invention, o
ipfhateds Eghi tusg@rabomeyarsesalered j from these photopolymerization

initiators from the standpoint of the property for photocuring.

For example, when a composite tungsten oxide comprising cesium
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conmbi nation wth the photopol ynerizatiaon initiator
Exanpl es of the photosensitizer include tertiary

am nes such as N, N-clinethyl am nobenzoic acid et hyl
ester, N, N-di net hyl am nobenzoic acid isoanyl ester,
pentyl 4-di nmethyl am nobenzoate, triethylam ne and
triethanol am ne. 15 The photosensitizer may be used
singly or as a mxture of two or nore. The
material for formng a hard coat |ayer can be prepared

by m xing the agent faqr absorbing neatr infrared |ight
sipeie emseahg)r@@ﬁawlag %P%hméagrﬁézlgéﬁelﬁg%wg?ﬁalbieg&at
scrib he phot | yoeri ' hnitaat d
R R Sy
WBBhE- ohd GilanBth BV By OFBA! BPERIALTIIGHEMESARRC Lo,
s antioxidants, li1ght stabilizers, |eveling agents
B 1hefteads AgmagIRGACURR a2 ispred ki thaphotopslynienizatien
preparation, where desired, solvents may be added so

infagtorhe concentrations and the viscosity are adjusted

at val ues suitable for coating. 25Exanpl es of the )
Sol vaRe saE ok Hee POFBOPHRTHHTOR HfafeT: 18 b186ted, in

hyd | .
B, DI P ) s
(ﬁ'aid Q8 el'@af)%ﬁg %:51‘&@@ HRGAS oRULHD BartE By 8B &f thb Woindeund

and et hy ori de, al cohols such as nethanol,
&irhbleolith petipaamdrgylrayanol and 1- net hoxy- 2- pr opanol ,
ket ones such as acetone, nethyl ethyl ketone, )
2- pednanbee presenhy invieasion: yPhatesestiizens 514Ys dishdise
esters .such._ as . ethyl acetate and but.y] acetate an
CRBRE VAR BhP BN Le TR s T s ol P REaED of the
p%%ogeﬂg)[ 1zg~ ﬂ#&ﬁuﬁa@" RSt Ae a&ﬁhé@ | ficE08k e, Wi diReff}amino-
nmaterial tor formng a hard coat |ayer prepared as
1@ssici 286 ARGV Bster, NUNaTifRtigaiihdbenzeioratdtisoamal ester,
process such as the bar coating process, the knife
maagl ngdiblethyboeinsbendvate, olttiedydaning mmst elgipthardamine.
bl ade coating process, the die coatLq%?grgcess and the
Greaphatesensiizes gnay be usad $13shnTASE BEEUrR gt FYe A 9Ky

the f d ti fil.mi ' , '
coat 1115 Prts okt o P oa B oo Breftired, by
rﬁﬂ;rh?% the aﬁg%ﬁ%ifﬂg ablsbBin@Miad iR&aded At | BYERhe comlpound

conprising the agent for absorbing near infrared [ight

dusaBlerwi®el.aclive brargt esy désdribedadioveettenghafppolsnerization
include ultraviolet |ight and el ectron beans.
itftiataw iaoHethel phytosenaitisss dsseriber @bpye mbachhpgh used ehpae

CErier b BRI PES WoedRNBES PO o CPRSCPY . Light

sue?l%%.ﬁ%erirsgieg{aﬁ?égg%}ﬂlsta@lﬁsfeff%{ﬂ\é:a}g%%% Y ed WYspecific amounts.

S prefera en el ectron beans
18" theUpEDarhtién, Nahere?desifad, 4AVEIts GaRy R alid&al sedhat the
wi t hout "addi ng t he photopol ynerization initiator.
cherthitidaseand ofthd Ivéschsityl meandfwyet asbvalusedsuitable for
descri bed above is, in general, about 1 to 10 1..tm
caplgngreferably 1 to 5 1.tm

Examples of the solvent used in the above include aliphatic

hydrocarbons such as hexane, heptane and cyclohexane, aromatic
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I't. is necessary that. the near infrared.light shielding
filmof the 25 present invention have a hardness
sufficient for suppressing expansi on due to absorption
of water with the hard coat layer. It is preferable
that the dynam c hardness as the index expressing
this property is 20 or greater. The hard coat | ayer
descri bed above has a great hardness to exhibit
excel l ent scratch resistance and exhi bits excell ent

ty f b bi [ '
Lt L 5 L el
i ne rti f th [ '
OB LTy BB Ao S o S ST 9L B mothanol
e%@%éol{ ﬁ%ﬁn Lo atntafe 13R&EbEP29RBh&ndll AREdHek AlRBeas

e’entire range of the wavel'ength of 780 to
a0etbd8, RiBthl eflyl JeNGka | 2-pE0Hnone, SRLHAT istloutek kietrine 41

excel l ent near infrared Iight
isophorone, esters such as ethyl acetate and butyl acetate and
cellosolve-based solvents such as ethylcellosolve.

One face of the substrate film is coated with the material for
forming a hard coat layer prepared as described above in accordance with
a conventional process such as the bar coating process, the knife coating
process, the roll coating process, the blade coating process, the die coating
process and the gravure coating process to form a coating film, and the
formed coating film is dried. Then, the dried coating film is irradiated’
with active energy ray to cure the coating film, and a hard coat layer
comprising the agent for absorbing near infrared light is formed.

Examples of the active energy ray include ultraviolet light and
electron beams. Ultraviolet light can be obtained from a high voltage
mercury lamp, a fusion H lamp or a xenon lamp. Electron beams can be
obtained from an electron accelerator. Among these active energy rays,
ultraviolet light is preferable. When electron beams are used, the hard
coat layer can be obtained without adding the photopolymerization
initiator.

The thickness of the hard coat layer obtained as described above is,
in general, about 1 to 10 pm and preferably 1 to 5 pm.

It is necessary that the near infrared light shielding film of the

present invention have a hardness sufficient for suppressing expansion

due to absorption of water with the hard coat layer. It is preferable that
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10 shielding function, and the spectroscopic
transmttance at the wavel ength of 550 nmis, in
general, 70% or greater. Mreover, weatherability is
excel | ent. In the near infrared |ight shielding
filmof the present invention, where necessary, an
antifouling coating |ayer may be di sposed on the hard
15 coat layer. The antifouling coating |ayer can be
formed, in general, by coating the hard coat |ayer
with a coating fluid conprising a.fluotine-based rgsin
the oot bEARaRs RSSheoRSH PBNSPSIPF JOis ST 48 ngt
bar, coati ng process, the knife coating process, the
g8t coati ng process, the bl ade coating process, the
the ty N3 8 oSORINAIEnad) tBrexBEss
to fg?%#gﬁggg?ﬂ%g§¢?%#g@5§§P?%aeﬁgbﬁﬁdrying the forned
&BAtdM Gefdtbresistance hhd dxhiltikieselloht prupeatyt foi alisorbgng
coating filmis, in general, in the range of 0.001 to
rb@r pnfrared Ipghef ardagstopllont trassmigsipn @ﬁwelbgq light.5 When ghe
formng_ the antifouling co%%in .éaﬁer .the surface ofd
oD BN RE L PR RONP SFBES PP GTHAS FBPEPHE EIR 15 use
exhj bits an 4 nmprov | LpRLN ek |
By tpheoGaf dve 1 0EitaE, oBRk G el ik, 80 Bhechidhinno

thd A0t Shic8 b nghef dd tReQlankb 8f PhieaaRtlehgttest T801to 2100 nm
pressure sensitive adhesive |ayer is disposed on the

i$,a0egaferaln80%ubistmaller fd xhibjiphei axeellent hearf iafwared Vigh
the hard coat layer. The pressure sensitive adhesLye
shiméinigtfunttien tand hespscirescepissransppitiance ot fhe mayelength

t particularly |imted and t ab L
LB Ty i dBrFR O Bt Botef oo kAR E o RRRY By i

C tional pressure sensitive adhesives in
eggg%glance Wth the situation. Fromthe standpoi nt of

the yeahbeieabiihirh¥ed BghY bhieldingSitr ef slenprdsent invention,
adhesi ves, urethane-based pressure sensitive adhesives
vl sietdssarye anasstopies satmesleret way detisrospd 68 the kard
preferable. The thickness of the gres ure sensitigﬁ
coathiaseve Thgy eptifanling,copbiig: Wyer (AR (1re orgef iy &eBerat by
ccl)z?tgng mtl?en dhgrrde f ceora%bllﬁlyelrn &1@1‘%‘ %aQ%StiBE i@ égmgmsing a
fluorine-based resin in accordance with a conventional process such as the
bar coating process, the knife coating process, the roll coating process, the
blade coating process, the die coating process and the gravure coating
process to form a coating fluid, followed by drying the formed coating film.
The thickness of the antifouling coating film is, in general, in the
range of 0.001 to 10 pm and preferably in the range of 0.01 to 5 pm. By
forming the antifouling coating layer, the surface of the obtained near
infrared light shielding film exhibits an improved slipping property, and
fouling of the surface is suppressed. ‘

In the near infrared light shielding film of the present invention, a

22



10

15

20

25

The pressure sensitive adhesive | ayer. may conprise
anti weat hering agents such as ultraviolet |ight
absorbents, |light stabilizers and anti oxi dants, where
necessary. In the near infrared light shielding film
of the present invention, a 15 release filmmy be
attached to the pressure sensitive adhesive film
descri bed above. Exanples of the release filminclude
rel ease filns prepared by coating plastic fil s,

exanpl es of which include filns of | yest such a
Ppe);!s;gt Ag e ﬁléh%%ﬁ l?én%atl% ﬁLS@BP e&?ﬁ%ﬁ%ﬂet ‘g’%ﬁ ﬁﬁﬁ%‘i%’fsee
nd pol yet hyl ene. naght hal at e in u
eB Bl B RS AR, S AL ROLY PRAL! M3t
s&gﬁ?ﬁ% Relile HAbEARIItRIPREssusd lsbrffi0e RAIBSIve layer is
rel'easi ng agents, fluorine-based rel easing agents and
nbPpartechiddrly Enydd, Bad edsuiediapresgusgsnisitiveand iesiveswal. be
Anong these rel easing agents, silicone-based rel easing
selgeetls fame proder aohventionsd pregsiee plespiive aslhegiyepeln
obtained at a |l ow cgost._The thickness, of the rel eas
A TRE RV h At SRUROTR ] B UhS HABRHOA Gl e Weg{Beribifty,
eneral , about 20 t t .
a%ﬁ'ilﬁ Il)rﬁgs%rﬁr %;'Ieﬁaks%trlr\{ﬁ %fiﬁ(gsq%(gsm Lﬂlg?klxﬁ{eelgaf‘s'éab%%s;ﬁe dgérégngam

y’heating I's conducted.

aliREsifdd RS sRohd'Batdd FRREulel daRsttivel AEhdRiRS Ui @referable.
sensitive adhesive | ayer, the face of the release film

Tha\thizlinbdteoflthy presafird bmnsitiveeadhesiyvedgpent isi i grayeradimthen
a pressure sensitive adhesive to forma pressure
rawgesift] tpel (dire sindeprefeyablyiamiha gargreofy MBed

thi ckpess. The obtained | am.nate is 5 att

{ acelh privs gt e ther eI P Ps TG e as it
agg g hargd, coat 1ia¥ablet O 1Al abEbPRIRS SHER: SRABilizbNE and
dhesive | ayer 1s transterred. The release filmis

ahfibtidRgid) hakd A6deeshry. The near infrared |ight
shielding filmof the present invention exhibits

exceld i newanfianéd dgbtl shieling fAmedftiba prosentdnpysntign a
transni ssion 10 of visible Iight, excellentaagratc

releages filinc magnbe vatkadheraly Fhe prasRire RoPSHEr 20RSRY et
LIty il aminat i ) .

AETRT e o ARG it theh o Ph o ThS HhJHad sEakE Hime

p 395 PH n@%#iné’\@ifsrtici B1MLPRLAAFRY - of THAIE® didudd MBms of

elevat i tenperature at the inside can be 15

pSlyPRERSSah @sblydhylse tefepdinhalgye, qaiytheykdee teapbthalgte
attaching the near infrared IL%?t shielding film of
anheopretlsdate napbthalate and wplyalelingvel asfPabvpIogyieys and

pobioikaRs BH B P OFBEod b ace. Bn SUACIA S
N g
cMiRAaRyeh£led! RE38MOAgRBIcahaS% used. Among these releasing
agents, silicone-based releasing agents are preferable since stable
properties can be obtained at a low cost. The thickness of the release

film is not particularly limited and is, in general, about 20 to 250 um and

preferably 20 to 50 um when the shrink molding by heating is conducted.
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.EXAMPLES .The present invention will be

descri bed nore specifically with reference to exanpl es
in the follow ng. However, the present invention is 25
not limted to the exanples. Properties of near
infrared light shielding filns obtained in Exanples
and Conparative Exanpl es were obtained in accordance
with the follow ng nethods. (1) Curling due to
shrinking by curing A rectangul ar sanpl e
having a size of 1,000 mx600 nmwas held 5 at the

| ongdforeatjaching the sisteage dilwetq itheprgssury sersibipe aghesive

EAAL 0Bl 126 PO, AT 05 90 2RI B
N R e

SdUdsRlel 188 Na B HE tIpretbigbddtiGEkedsS ETROEIRabieddatiinaieds
was divided into four arcs [Figure 2(a)], and the

altgeied tof theuhté nfjthasulestmte Sdedonposithdorthatfase bdviag dhe
[specifically, -1 in Figure 2(bh), -2 in Figure 2(%),
haydj geatlayer €0 Phaf)thapyessyre rensidin adbysivy laydhis teapsiorsgd.
ornmed in..a manper.such that the face having the hard

@%?ﬁ?wgﬁ]%ggeﬁﬁgg@jatg?c}%eﬁe i nsi de was expressed by a
m nu a : 2 r c ' t i

Shr i TG Ey TRt VRS EeiRing BlpE theprebiie Bention
dlisteseplibephésidindtieed Dighb shiekding podpdrtye and heinsatission

film Therefore, cleavage did not take place after the
ofovisiblg lighen eivellegsentdi reeistineg and weatherahility emd,
n(acz)x)'eoxcr:grr, Ielxrtle ledrycewglgka%)ﬁ?t?rnisni ar}npn%ti%gsg)r tgfaisso rila?/gng\,\gt ceurrved
surface since curling of the film due to expansion by absorption of water is
suppressed.

Therefore, the elevation of temperature at the inside can be
suppressed and the use of energy can be decreased by attaching the near
infrared light shielding film of the present invention to window panes of
buildings, windshield glasses of vehicles and windows of cooled showcases

and refrigerated showcases. In particular, the film is advantageously

used by attaching to curved glass faces of windows of vehicles such as

windshield glasses of vehicles.

EXAMPLES

The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the examples.

Properties of near infrared light shielding films obtained in
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. 20A 0. 1% aqueous solution of a neutral detergent for

ki tchens was sprayed on the entire face of a hard coat
| ayer, and the degree of curling was expressed by the
nunber of arcs in a manner simlar to that in (1)
descri bed above. Figure 3(a) to Figure 3(d) show
di agrans for describing the nethod for eval uating
degree of curling due to expansion by 25 absorption of
wat er, and the degree of curling was expressed by the

R G
&&q%ﬁ'wigﬁngﬁﬁhgng formed in a manner such that the
ace %aV|ng e hard coat |ayer was placed at the

@Vt T8 BnPase 8 FRASERS Byewdigd us value. In the curling
due to expansion by absorption of water, it is

pr ef et adptenguiat sarhpledironeg wadizeeofing800-th X6 huminh @rasdeld

that 5 the pressure sensjtive adhesive | aye S nqt
Mﬁ)@rlgggqrcp%ﬁeaqd,ﬁ@p@gqu vertically. The shapeyof[ cuvrgﬁng of the

other dangling edge was expressed by the number of arcs on the other
edge.

Figure 2(a) to Figure 2(e) show diagrams for describing the method
for evaluating degree of curling due to shrinking by curing. The
circumference of a circle was divided into four arcs [Figure 2(a)l, and the
degree of curling was expressed by the number of arcs [specifically, -1 in
Figure 2(b), -2 in Figure 2(c), -4 in Figure 2(d) and -8 in Figure 2(e)l.
The curling formed in a manner such that the face having the hard coat
layer was placed at the inside was expressed by a minus value. The
degree of the curling due to shrinking by curing was decreased when the
film was molded by heating due to shrinking of the substrate film.
Therefore, cleavage did not take place after the working when the degree
of curling was -6 or smaller.

(2) Curling due to expansion by absorption of water

A 0.1% aqueous solution of a neutral detergent for kitchens was

‘sprayed on the entire face of a hard coat layer, and the degree of curling

was expressed by the number of arcs in a manner similar to that in @®
described above. Figure 3(a) to Figure 3(d) show diagrams for describing
the method for evaluating degree of curling due to expansion by
absorption of water, and the degree of curling was expressed by the

number of arcs [specifically, +1 in Figure 3(a), +2 in Figure 3(b), +4 in
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| ayer. (3) Scratch resistance . Using GAKUSHI N
Rubbi ng Tester, a sanple was rubbed with steel wool
#0000 under a weight having a mass of 200 g in 10
reci procal 10 novenents, and the presence or the
absence of scratches was exam ned by visua
observation. The result was evaluated in accordance
with the following criterion: good:. no scratches
found poor: scratches found 15 (4) Dynanmi c hardness

A sanpl e having a size of mx10 r.am was fi xed
Gensn ol avd Adndrers S padecrupag EmA ot et fufh
n, a nner such.that .a r o) I
b T ger braEs e Ry FianicRhe pEN JORIOACEE Ahe
%&%ﬁ@ gg%]%ﬁs tUled oy +REVARE 6D EPetinsih byt Blesorytien
. and a pyram dal pressing needl e made of
Siveatendit anPréferiblg that singhbolectaleewasdté or cinallps sotthat
pressi ng needl e was pushed under a speed of |o diﬁg o{
the (ré@surbl/seesitive adhesivet lager synshnaif aghesed rtatt#% ard coa
1reached 4 umor the force of test reached 1 mN. After
%% condition was kept for 15 seconds, the depth of

net rat.d on. and the applied f 25 P
GE SR higtabi) P hess e obtal nod |

e dynam c hardness was obtained in

acconfans e AW USHTNER fisHih e eb@ r o4 vainplNwas eyblediwith steel
har dness = 3. 8584431D2 mﬁerein 3.8584 is the constant

W& #0000i nndecar deighs hitingthensssaph 200 gHa pOswripgocal
nqgfe(irlxe?ﬁts, and the presence or the absence of scratches was examined by
visual observation. The result was evaluated in accordance with the
following criterion:

good: no scratches found

poor: scratches found

(4) Dynamic hardness

A sample having a size of 10 mmx10 mm was fixed to a glass plate
adhered to a based plate made of aluminum in a manner such that a hard
coat layer was placed at the upper side. Using a dynamic ultramicro
hardness meter [manufactured by SHIMADZU Corporation, the type:
DUH-211] and a pyramidal pressing needle made of diamond and having
an angle between edges of 115°, the pressing needle was pushed under a
speed of loading of 0.0142 mN/second until the depth of penetration
reached 4 pm or the force of test reached 1 mN. After this condition was
kept for 15 seconds, the depth of penetration D (um) and the applied force

P (mN) were read, and the dynamic hardness was obtained in accordance

with the following equation:

26



10

15

20

25

Since the substrate filmwas thin, the scratch

resi stance and the 5 dynam c hardness coul d not be
nmeasured accurately when a pressure sensitive adhesive
| ayer was present. Therefore, the evaluation of the
above properties was conducted in the absence of the
pressure sensitive adhesive |layer. 10 Exanple 1

A material for formng a hard coat |ayer was prepared
by m xing 100 parts by mass of di pentaerythritol

pent aacryl ate which was a pentafuynctional acrylate
nononer | derarrisdiaydBessgyy 3SaRE JAPAN Co., Ltd.; the

t.rade . " SART R 99E":. t he cpnt . '

RA5BN GAPES 8 JB0Q-oeragh OB Ret oGk Witk ths Shhfe 6P
E?&@%i i.zation initiator [manufactured by Cl BA

tggg M CALS Co., Ltd.; the trade nane:

" | RUGAMIRRe1dibstraltd eila0 atae thi®f theoddratchorpizbmmiesand the

100%
dgmhyde dvayddegsddosld 2adtyble angaspred talegiatdpi GhH ke RFSASIE

enyl] - 2- et hyl propan-1 -one], 0 rts, by ss. of
seibite fastheslys o & ateBEeSP s r Thendtrs. |f1h§rﬁvg?uat1°n of the

f act d by SUM T T | N
bPE B ferrS SedyecRtNtba R e Abchbdb hdProsstitd sondiiife

aliHBg9t &opxi de containing 33% by nol e of cesium based
on the amount of tungsten: 10% by nmass; the
concentration of a dispersant: 4% by mass; a tol uene
suspensi on] and 100 parts by mass of toluene. 250ne
Fxaowlefl a pol yet hyl ene terephthal ate (PET) fil m having
a thickness o 5 pm nufactured by M TSUBI SH _ ..
POLYéS‘-PE‘F@rPﬁ}lLfrP/F ?f%g%n L# pard tca%yiaryga ?Fa?r’iee_paredsﬁy mng
I]L)é> rEg,lchIGQQ E}ﬁ@%& é!!a%u{[?e‘}ﬁ&&%tmﬁdi ggﬁag@y‘ﬂﬂealw}fi&{ was a

ng a’ hard” coat T ayer “prepar above using a Mayer

pBRtaftthdidi] ABryddiaUAbn SHEN [h b fatfieed By SHREGMER JAPAN
after being dried, and the forned coating | ayer was

Od,i btll. athe’ badeonameniBARFOMER GRBOIES theatonibent| efyeqlid
WmirrmHMefmﬂhlﬂHaWoltli ht from a .hi

h, .

cQIBPeRRIES PG \O PaKs bY HBSUM A ?P%WGW%‘E?WW%Y

manngr , su t t ' 1 Al
R BRR G §1Bgabr FORr T, SHISMBCALS o Eaileht e
niee! QRE%ACU'RE’\"’&?Z?! &Rl @fhtelfi Y0 sbH® RInSRAlcats: NES0%;

Infrare ight shielding film various 10 properties
OMBIIR0BN B[ 44-€Tt hy They re sisk hyl p popdorsitibenzy lp Heatyl Je2- inethyl-
propan-1-one], 500 parts by mass of an agent for absorbing near infrared
light [manufactured by SUMITOMO METAL MINING Co., Ltd.; the trade
name: “YMF-017; the concentration of a composite tungsten oxide
containing 33% by mole of cesium based on the amount of tungsten: 10%
by mass; the concentration of a dispersant: 4% by mass; a toluene
suspension] and 100 parts by mass of toluene.

One face of a polyethylene terephthalate (PET) film having a
thickness of 25 ym [manufactured by MITSUBISHI POLYESTER FILM
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- The spectroscopic transmttance was neasured using a

ultraviolet-visible |ight spectrophot oneter

[ manuf actured by SHI M ADZU Cor poration; the type:
"UV-3100"1. It was found that the transm ttance of
visible light (the wavel ength: 380-780 nm was great,
and the 15 transmttance of near infrared light (the
wavel engt h: 780-2,100 nm was small. The transm ttance
curve is shown in Figure 4. Exanple 2 A near infrared

G-l m@ﬁg'%ﬂ%a%) sea,r BEETBAREH 75, s coe e
AR PR Aol Mrel B ndba AbBrOLEGN MdsbPbar
#ﬁriﬁrﬂarf alﬁlﬂﬁﬂﬁjg&‘ht ﬂHa% Qh@l{m&gg@\’v 60 beih ﬁnedt aed

trade nane: the content of solid

tﬁ@rmﬁme&t@ami@%emsuaﬁddl at POt dorofl MBAREOVERe dried
SR399E" used in 25 Exanple- 1. The results of
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ultraviolet-visible light spectrophotometer [manufactured by SHIMADZU
Corporation; the type: “UV-3100"]. It was found that the transmittance
of visible light (the wavelength: 380~780 nm) was great, and the
transmittance of near infrared light (the wavelength: 780~2,100 nm) was

small. The transmittance curve is shown in Figure 4.

- Example 2

A near infrared light shielding film was prepared in accordance
with the same procedures as those conducted in Example 1 except that
100 parts by mass of dipentaerythritol hexaacrylate which was a
hexafunctional acrylate monomer [manufactured by NIPPON KAYAKU
Co., Ltd.; the trade name: “KAYARAD DPHA”; the content of solid
components: 100%] was used in place of “SARTOMER SR399E” used in
Example 1.

The results of evaluation of various properties using the prepared
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The results of evaluation of various properties using
the prepared near infrared light shielding filmare
shown in Table 1. Conparative Exanple 2 15A near
infrared light shielding filmwas prepared in
accordance with the same procedures as those conducted
in Exanple 1 except that 100 parts by nmass of a
trifunctional acrylate oligoner [manufactured by
TOAGOSElI Co., Ltd.; the trade name: "ARON X 3701"; the
content of solid conponents: 100% containing a
whotinfratedriightzhiélding flim arg ghownyasTadedsed in pl ace of
" SARTOVER SR399E" used in Exanple 1, and no

phot opol yneri zation initiator was added. The

esul ts. of  eval,ugtion of various properties using the
éﬁqﬁﬁgigﬂe*ggPuﬂﬁ rared light shielding filmare shown
in Table,linZ2rddONBAE 3hiclGinEXAIP | was3 pfeiead ihnddcardashce
l'i ght éﬁ?eﬁ%ﬁn§3f¥?w1wa§ ppggared inpaéggrdgnce Wi th
WilR th8 Bl pERIGIRS BStlidtesenductdddhelBxampEx dreptaptithat

except that 100 parts by mass of pentaeryfhrit ol
100i mrats b tmsabof e hewafinstional apsplate phigoraet lpaneaciyrehhy

manuf act ur Tﬁﬁfﬁﬁ%ﬂﬁﬁﬁg td.;. the trad .
W aEs By oS g BoREn SEATG0]
%g%s © 9}195 e BniRhEC G Ofsoli§A%-£834§§e§§3 996094/S &ntdining a
Ie_ . _ The results eval uation of various
pHoPdfol dim@ﬁzést%mﬁnﬁh&rpwas akedlimpRee bHfSAREOMER ISR399E”
shielding filmare shown in Table 1. Table 1
used in Example 1, and no photopolymerization initiator was added.
The results of evaluation of various properties using the prepared

near infrared light shielding film are shown in Table 1.

Comparative Example 2

A near infrared light shielding film was prepared in accordance
with the same procedures as those conducted in Example 1 except that
100 parts by mass of a trifunctional acrylate oligomer [manufactured by
TOAGOSEI Co., Ltd.; the trade name: “ARONIX 3701”7 the content of
solid components: 100%; containing a photopolymerization initiator] was
used in place of “‘SARTOMER SR399E” used in Example 1, and no
photopolymerization initiator was added.

The results of evaluation of various properties using the prepared

near infrared light shielding film are shown in Table 1.

Comparative Example 3

A near infrared light shielding film was prepared in accordance
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10 Conpound curable wi thResults of eval uation of
active energy rayproperties nononer nunber ofcurling
curling due scratch dynam c 15or oligonmer polymer-due
to to expans- resist- hard- izableshrinking ion
byanceness functi onal byabsorpti on groupcuring of water
(before(after 20spray)spray) Exanple
lrmononer 5- 5+2good20 Exanpl e 2nononer 6- 6+2good25

Conpar ative ol i goner 6-3+6poor 10

with the same procedures as those conducted in Example 1 except that
100 parts by mass of pentaerythritol triacrylate which was a trifunctional
acrylate monomer [manufactured by TOAGOSEI Co., Ltd.; the trade
name: “ARONIX M-305”; the content of solid components: 100%] was used
in place of “SARTOMER SR399E” used in Example 1.

The results of evaluation of various properties using the prepared

near infrared light shielding film are shown in Table 1.

Table 1
Compound curable with Results of evaluation of
active energy ray properties
monomer  number of curling curling due scratch dynamic
or oligomer  polymer- dueto toexpans- resist- hard-
izable shrinking ion by ance  ness
functional by absorption

group curing  of water

(before (after
spray) = spray)

Example 1 monomer 5 -5 +2 good 20

Example 2 monomer 6 -6 +2 good 25

Comparative  oligomer 6 -3 +6 poor 10
Example 1

Comparative  oligomer 3 -2 +7 poor 5
Example 2

Comparative  monomer 3 -4 +5 good 15

Example 3
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Conpar ati ve nononer 3- 4+5good15 Exanple 3 30 As
shown by the results in Table 1, the near infrared
l'ight shielding filnms of the present invention
(Exanples 1 and 2) suppressed curling due to expansion
by absorption of water and exhibited better scratch
resi stance and greater dynam c hardness than those of
the near infrared 5 Iight shielding filns of

Conpar ati ve Exanpl es. As sh Fi [

{E)ﬁanﬁlseshmwntﬁyethne‘aﬁultmm Baklg 1, wémgggrnhgaaéfggéﬁ? ?h#@éng
e present invent hi bi.t

e lthel PRoghE aThesioth (AF I AL P PREe SR gl due

;L%Eﬁagg%ﬁ_%wogbsorpstm% &l WLy A | NRHRHE Aletter scratch

resistance and greater dynamic hardness than those of the near infrared
light shielding films of Comparative Examples.

As shown in Figure 4 in Example 1, the near infrared light
shielding film of the present invention exhibited the excellent near

infrared light shielding property and the excellent transmission of visible

light.

INDUSTRIAL APPLICABILITY

The near infrared light shielding film of the present invention

exhibits excellent near infrared light shielding property and transmission
of visible light, excellent scratch resistance and weatherability and,
moreover, excellent workability in lamination to glass having a curved
surface due to suppressed curling of the film. Elevation of temperature
at the inside can be suppressed and the use of energy can be decreased by
attaching the near infrared light shielding film of the present invention to
window panes of buildings, windshield glasses of vehicles and windows of
cooled showcases and refrigerated showcases. In particular, the film is
advantageously used by attaching to curved glass faces of windows of

vehicles such as windshield glasses of vehicles.
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The near infrared Iight shielding filmof the present
i nvention exhibits excellent near infrared |ight
shi el ding property and transm ssion of visible Iight,
excel l ent scratch resistance and weatherability and,
15 noreover, excellent workability in lamnation to
gl ass having a curved surface due to suppressed
curling of the film Elevation of tenperature at the
i nside can be suppressed and the use of energy can be
decreased by attaching the near infrared |ight
shielding filmof the preSeAtM$nvention to w ndow
panes of buil dings, w ndshield glasses of vehicles and
wi ndows of 20 cool ed showcases and refri gerated

1sh8vieeareinfranedplaghti shielding filan rihigh icompataent fpgduay laver
sed by _ attaching to curveg3 Iags faces of 2$n ows Pﬁ. or
whith deefrEch bys UsiRgichi BATIRL S0 JORRIE 1 (g coat lay

CLAIMS 1. A near infrared |jght. shi I: f '
RT3 AEP fgapordyEre aehl i pU hEs phoTh I isbund
\Abh faRfivb Al - SRPIcbS rate
ol WAt b B rBy AU AR B Bl I sRDetr
fieMr AR 8 PebfnRCIdndRiRNEABYsi V@ Yaydvhizhdk hiosedd wh anether
face of 'a substrate filmand a pressure sensitive
fadhgshy eubstrate filhcWwheseidithp@sapoand amrableevithactivefenergy
the substrate film wherein the conpound curable wth
ragt icvmpeises gya r pylyCompidnsés agryeterbasest | oemomer having a
acryl at e-based nononer having a functionality of five
functipnalite of fxe ar gegater appdRalm componette near infrared
light shielding filmaccording to Claim1l, wherein the
substrate filmhas a thickness of 50 pmor smaller
3..wlhe near. i nf.raned |.ight shiel di [ > '
2o TR PR R S, BeCA Lofink e CIREET, Mol the
I .nd [ 4k [ .de. 4. The near
o o S o S e e (0 Craim 3,
wherein the tungsten oxide is a conposite tungsten
oxi de conprising cesium 5. The near infrared |ight
3shTkt dieag ihirbredtight dhixfding flmiaeddong @ &laind,1 or Claim 2,
wherein a content of the tungsten oxide in the hard
wheaein theergens {6 shpogbigheardanfraredlighthis atungsten ozided
light shielding filmaccording to any one of Clains 1
to 5, wherein the material for form ng a hard coat

| gyer conprj se hat.oppl rizatian initjator, and.
4y R BEF CBETat R SRRk R FlaR g ereLn the
tHIllgt;srtgr\{ Io% et isla{ c%r%xtlposite tungsten oxide comprising cesium.

5. The near infrared light shielding film according to Claim 3 or Claim 4,
wherein a content of the tungsten oxide in the hard coat layer is 5 to 60% by

mass.

6. The near infrared light shielding film according to any one of Claims 1 to
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7. The near infrared light shielding filmaccording to
Claim6, wherein the photop’

ol yneri zationinitiatoris2-hydroxy- 144- [4-

(2- hydroxy- 2- nethyl propi onyl kenzyl | phenyl | - 2-
met hyl proP an- 1-one. 8. The near infrared |ight
shielding filmaccording to any one of Claims 1 to 7,
which is attached to glass having a curved surface.

9. Amterial for the near infrared Iight shielding
filmwhich is described in any one of Clains 1 to 7,
wherein the pressure sensitive adhesive Igyer

! . has a.
5 efleerein f themmaaltestad d faro farmimge 2opprdi o2t oyt Gogises

adhered to the substrate fjl :
photopolymer?zat?on 1nki)t?ator, and tT{le hard coat layer is formed by

irradiation with ultraviolet light.

7. The near infrared light shielding film according to Claim 6, wherein the
photopolymerization initiator is 2-hydroxy-1-[4-[4-(2-hydroxy-2-

methylpropionyl)benzyllphenyll-2-methylpropan-1-one.

8. The near infrared light shielding film according to any one of Claims 1 to

7, which is attached to glass having a curved surface.

9. A material for the near infrared light shielding film which is described in
any one of Claims 1 to 7, wherein the pressure sensitive adhesive layer has
a release film adhered to a face opposite to the face adhered to the substrate

film.
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