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DESCRI PTI ON  NEAR- | NFRARED SHI ELDI NG FI LM 5 TECHNI CAL
FI ELD The present invention relates to a near infrared
light shielding film Mre particularly, the present
invention relates to a near infrared |ight shielding
filmwhich exhibits excellent heat ray (near i nfrared
light) shielding property and transm ssion of visible
light, excellent scratch 10 resistance and
weat herability and, nDESGRIPTIONel | ent workability in
| am nation to glass having a curved surface since
curling of the filmdue to expansion by absorption of
wat er i s suppressed and i s advantageously wused for
attachi ng to wiNHAR-PESRBARIED SIHIELIING &bldMai ndshi el d
gl asses of autonobiles and, in particular, to
w ndshi el d gl asses of autonobiles. 15 BACKGROUND ART
qr.t] such as wi ndows of buil dings, vehicles,
E&E&éﬁ%ﬂgﬂ@%es and refrigerated showases have
wi th .trans

h f

ol atb8 igpeganepRianaelalss P aieat iptigned Satsb e flm.
Mo ??I?%\rﬁ‘%ﬁ%f?w o BYEent 185 RHBR Mbeei Y 810 infipped, Light
G RCAGR L By "y 0Sted i
sm\%ﬁ}iﬁgsggdpﬁf%{]'ﬁ{ﬁ %anéxﬁfssi ’fsun@ ﬁ%]ﬁﬁ hgxdeM®h@€scratch

t1s transmt roug open
resRRhht®Nind ARedid8BIRFSENY, h%&‘e@‘#@f' eRcefenth@orkability in
‘tenperature at the inside and to save ener gy, neans -

lantioa tionotel glasghbihd aoaivednsaifachsiglcdicaglihg oftiefilm due to
‘rays, 1 which shield the windows fromheat rays while

expansidl eyl abbdrpitons of fwatieens| 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
opén 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,
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transmtted and suppress the elevation 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 alum num
silver and gold on the surface of a substrate in the

W}Iigﬁ trs(%lfefld 3hb YARSBHSRbm! h%a{éf‘ ]{/dgfggfﬁgé J286R Mbh{id Qficiently

ering pr OCESS or epositi on process 1Is

traEH ?ﬁ@ﬂﬁdafﬂ sp @&O%e bRvakDal o8t tdperaadRlt &he inside
er to Paten Ref erence 1). 10 However, the film of

w}ﬁlenﬁﬁghtﬁé?s@rle%amtaﬁ@ar dRRe Geant dpplhel t&phe varibag types of
process or the vapor deposition process causes poor

wihdews nilesiribedofabeiei biForl eghinpdd,t hougdthbdeid iwhich a film
exhibits the excellent heat ray shielding property

refieutingrheat trigs Whichiis obsaihetloby fommnimdpw, thinirfzlwb af lesmetal
arise in that the transm ssion of visible |ight )

sucth esugiminam s silverd andi goldeuy she syrfachaef @ (fatbstrate in the

appear ance beco poor due to the 0SS reflection
forpp 1off & keanspegent % 1} BECQEEANCRHWIHR %gnﬁcq}%gﬁengg process or

ta d, h
theL?y%Xw'ps.chp(%ﬁltiﬁip???%smsoa&efﬁ S o Reviideat. Fofiginged (o

fecte Therefore films

ex%%ﬁf%urﬁfﬁlf& eé?tﬁg%/é% ’ieélF%s ‘of inorganic agents for
abs oy g@%a?}?&t of g%t Fd%“cglf 64184 grﬁ éb%gfjdeﬁf‘c%eWﬂcH the

e surf or ‘attaching to w ndows

sputt gl%? \ og@%?vgr itRe 9 E)roiil dePofR{dh Cﬁ%cehély%ﬁum Cﬁoor

coating t surface of the fil

tra@lshﬁgslenczif ¥ 18 ¢y S 1EHAY, dethHeaﬁhﬁUéxHiEltb yhe eS(U@]ﬂbntaBeat
a pol yester acryl ate-based resin, an epoxy

raypCshieRtigbpsesbrtgshnd, awRén utled hiilne &crydedt dobas edindow,
resin and a polyol acrylate-based resin, followed by
draowbadly tbsef or rthdt cihat trapshagsioni ef d’usbhs dighs othrhugh the
scratch resistance is 2
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
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provided. As the filmcontaining fine particles of an
i norgani c agent for absorbing infrared |ight described
above, for exanple, (1) heat ray shielding filns in
which a hard coat |ayer or a pressure sensitive
adhesive 5 layer contains fine particles of tin oxide
doped with antinony (ATO or fine particles of indium
oxi de doped with tin (1 TO (for exanple, refer to
t Reference 2); (2) films having a hard coat
pr&%?é?'mhich is obtained by curing a heat ray
shi g di eS| i LN | SYFNGh, T et | S
of Aforny TR DrRlnaz BhelpFRIRES Yri iifehile HELRS for
abSEbifs " Al £reH0 1(%mt Ak aGibd Bt £odRY i o8 Ex@hplaac(Y Gght ray
group (for exanmple, refer to Patent Reference 3); (3)
shigV#is £liné igkthich achadidnealtilhyer hew iprgssarre isshsidivedadhesive
light shielding hard coat |ayer which conprises a
layaur eshtanss fing paitivled ofi tireskide dépadhevitlorintimony (ATO) or
radiation curing type and a rare earth netal -based
finerparicdes of indivms bkuleddoppdagath tin T Qxdemn psampds, aeferpto
Pat ent Refere?ce 4); and (4) 15 fil ns_obtai ngglt by )
PatentinRaferanee 228 dilmsghavisg 2 hard gont Lavesywaiky 1Septained
pol yet hyl ene tere Qﬁhalate filmw.th a coating. fluid.
by GRetih 8 o} 1Y THELIIRE FeSIP-AATRIEOR CORIBRNP g afdicles
)

RGO R Wy A
Lght - | e. i

AR iR 50 PP o

Re %ﬁ]ﬁ@é et (@ﬁiﬁ&&f&%ﬁ light ﬁﬁ@ld?ﬁ%qgglfsle avitlpeAnadirfftd @0l Bght

nat ed a W ndow pane o Ing or a

shi¥ BEh 81 P c6H 1955 £ fw1B0h HhAWd £ cuddd d6MeAH FiI1EObERI@Bin
of a surfactant "as a processing fluid is sprayed to

of tReicniFihac@defticn BhARE W Pe 2@idsd tancoardlhestial-daked tifrared
the filmso that the air left remaining at the

lighetsridldieg aken Hor hexaghples réferetoaBdtdrteRefdremees 4); and (4)
renoved. For buildings, in general, a substrate film
fillnavobigimed) byaformningk aedrared light shielding film by coating a
polyethylene terephthalate film with a coating fluid obtained by mixing
fine particles of tungsten oxide, which exhibit more excellent infrared
light shielding property than that of ATO or ITO, with a ultraviolet
light-curable resin for a hard coat, followed by curing the formed coating

film (for example, refer to Patent Reference 5); are disclosed.

When a film is laminated to a window pane of a building or a
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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3 of about 50 to 500 mis used since the property for
preventing scattering of pieces of glasses when the
gl asses are broken and the property for preventing
theft are required. On the other hand, for
autonobiles, a substrate film having a snal
t hi ckness of about 10 to 50 mis used since 5 the film
is attached to the concave face (the inner face) of

. . I . : . _

of %‘}/B‘BH%B%*QB(RJ Hm & as3t ahtetnd ﬁg?ﬁéﬂﬁgfbfpféxehgglg'ﬁgﬂﬁé}mg

y heating i n"a manner such t ape
of I/& ibedNgf L LQNYREN f @€ oldBEs Qb EhrdkRBeAn@f theNBroperty for

ndshield gl ass having a curved shape (for exanpl €,

pré@é®ing ahRet ané Rghifednc®ib)the A iR¥ahRhd &r hhiforBokidss, a
for attaching a filmto a windshield glass of 10 an

substras® bilinch 4 wingchemalli thatkness dwhout 10hte F0ojumoisi wrgd since
filmwhich has a hard coat | ayer on one face of a

the st isaatathédntanhe zonedwafseef (thenimmert faee) of blae windshield
of the substrate filmvia a pressure sensitive

glagthafser thd flnaris shrinksmaldedihy heptinganst manmeyisychdhat the
filg) hob » AP LIRS Pt FonvanErseAtht pufesdise] of e windshicld
AP AATAG PAES (B ERaaRle) Hyer b9 BatantRRfRrchR S

o A bl o Ghs HRHE Ky AE8eing 1 bl B By stage of
o BoafC, LRER BB b b gl Ofich b
a ARCESR18Yed bHithel facd EE ﬁys‘?ﬂ)sh\%:ita Hfins Yhhar fel8hisd Afm on the

pressure “sensitive adhesive le the release filmis

ot KRB bfftheBulierdtk [ film ¢ aThesbidddifsitieaRdddsivedRaler is
the convex face of the windshield glass. 25 (5) The

usédll mis tenporarily fixed to the concave face (the

| nn?lr) 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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face) of the windshield glass in a manner such that
the surface of the 4 pressure sensitive adhesive

| ayer of the filmis brought into contact with the

i nner face of the windshield glass. (6) The processing
fluid and the air left remaining at the interface of
the glass and the filmare w ped out by using a
squeegee. 5 In accordance with the process for

pr&%s@(ﬂ‘@ @Ia%ﬁglvtehgd ddiva fje{gye%‘frdf%@ ARR Y Hrohibr NRbLondadt with

ayer absorbs the processing fluid in step (1)

thdBafdr 188 0BV Rin@eldn8abar d coat |ayer is expanded
relative to the substrate film However, curling of

t he(d)i | Thé prodeppingsted and the aislefpremaimagtidtaheahtadace
filmhaving a thickness of 25 mor 38 mis | am nated.
of tHe ¢lass andhtde fiivepse wipwzhothby neireng eqfieégrel s renoved
fromthe filmin step (3) and the filmis renoved
f r obn taveoramee xwithc theopro¢essiondemispting thes film desapped
(4), the filmis curled due tQ expansion gﬁ the hard
abevsat theykard oat laganeabsoubs thearoerssmg dlyd inestep| ()

RS LSSt R L, STl Bt 8

su %23%3? codtowaye: Sarfiny il BmcECteoarL b Hhi Ste
.S S <o Thi ' :

8 Pt ST ROSIBTOES 0 S i

In ?lgi;t?@%)'gy d QA 8 Iglé%tfiﬂ §s ge%rﬁ@@é@ 83dnl Hﬁ@ﬁllﬁemg_b]%éﬁ’ (3

r'using a dispersant. | Patent Reference

and YPRNEHRE iEleitveAPRbIL #hd @Bntadt dadePeNtIND windShioldwass in
57(1982)-59749 [Patent Reference 2] Japanese Patent

stepP@)i €RS iffith kdicdricnedudNee exipansiin 8f 1RO Gard&babdayer in a
Pat ent Reference 3] Japanese Patent Application

mdraied- Shen that thdeifs@l o9 (thR9Tilm1 BAGMg 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
markedly 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
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25 [Patent Reference 4] Japanese Patent Application
Lai d- Open No. 2000-318090 5 [Patent Reference 5]
Panphl et for WD 2005/037932 [Patent Reference 61
Japanese Patent No. 3026070 DI SCLOSURE OF THE
I NVENTION 5 [Problenms to be Overcone by the Invention]
Under the above circunstances, the present invention
has an object of providing a near infrared |ight
Shi gb -0 ol W00 158 N Btk Rich 9o L%RG12088/03708ar | nf T ar ed
i g shrelding property and transm ssion of visible
|| OPatenfXebioaRL 63CIRbAACLEPANRING. SUEEOTO
weatherability and, noreover, excellent 10 workability
in lamnation to glass having a curved surface since
curling of the filmdue to expansion by absorption of
DISETSURE OFPTHIS ENVANTIGN advant ageously used for
attaching to w ndow panes of buildings and w ndshield
[Pgibdsseso bk QGuiroombibyethealdenitionpar t i cul ar, to
w ndshi el d gl asses of autonobiles. 15 [Means for .
Ovelhuterthe tabevPcoisnaratpnges, the presemtingention basiapsobject

of i%:q;\?lldtelsgj g?/méqg’? ilgf;ﬁergaﬁgltig]i@p }éﬁ{' 1&1% 1)3;1 ¥ i ﬁlt @%@liglqg excellent
neF g Moo PRS- S S e one
ox Rl S et SR Wb P oy prceton
wIRRPYa R o PTRREACHERRER: Ui BaSENe SR Gl o

th{;: l‘jf}llﬂﬁ gfu%aﬁ? dx52ndiBAt b¥ WUHsbAskicH g)f tWatexid Blpp@sBYd and is

I's suppressed.” As opposed to the conventional
adV¥aYtaeohliynkisBd fob SRaLEINNIGNGe Winde®s panes of buildings and

windshield glasses 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 that 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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25 found that curling due to expansion by absorption
of water could be suppressed in the applications of
the present invention when a nononer 6 was used
mai nly as the conpound curable with active energy ray
and the nunber of the pol ynerizable functional group
was i ncreased Wien the conmpound curable with active
energy ray is cured with wultraviolet light, there is
wals eheﬂ%ﬁfl?y%st it CJIHEO WP LaAN1e R Rlctivere n&gﬁ RapaRidnthe
Infrare ght absorbs ultraviolet |ight which excites
nubf¥erRiTehe pelyHBF LAk faRctibhil @loRlp waelirateasgl Wi t h
ultraviolet 1ight becones insufficient, and this
pheNoiED ehe camporinconsiabds eddth achiwe eermagg eragf ist huered with
curling due to expansion by absorption of water.
ultFheioddtolehtj tthees isathenpndentshahat hthenanetgamie hagent for
exciting the photopol ynerization 10 initiator was
absdnbing dinfearedr dighé wheowbst Mtravidetptlight \Whicht jexcites the
i norgani ¢ agent for [ [ [ [
photiRel phaves iandTHaor, HBd AHBURE ™i6h RGO light bécoimes

in§iHBcioRgr SRR LLECH ﬁﬂ«a%aéia%r‘x T s, EpaEHeRoi e o RecRs the
ue t [ . b Nt . ;

cuﬁm%i )%Elfmbﬁ% o RRRFOT & HEhEL TRUH{RRS! it°as
ardnes b - ..

at{GRFEIRn aft e gVl R RIS e QSN Gmerigation

iniORke fd: sﬂﬁ%d%@% g'a\%gg NPRBROthe AhictPEiorDWa Bk esrganic

en tungsten oxi s used than when ATO or |1TO was

agbSefrSiHeehind1a8i08d ReeliatR ke Wldder vind tatlthg iméunt
a wder range of the wavelength. 20 To overcone the

of aflY plytepblgMeridatias frotiatbrt heds tinereasedi ng Hoveetea, the
expansi on by absorption of water could be suppressed
habgnersi sgffidety dopxgupgres§idg the curling due to expansion by
[ 4- (2- hydr oxy- 2- et hyl propi onyl ) benzyl | phenyl ] .
abs@pitrietohyf wataropand hothe ehfaines pltbouglh |t§mcrazf&hi rgRistance
initiator.
(the hardness sufficient for preventing formation of scratches during
application of a squeegee) could be obtained. The above phenomenon
arises more markedly when tungsten oxide was used than when ATO or
ITO was used since tungsten oxide absorbs ultraviolet light in a wider
range of the wavelength.
To overcome the above problem, it was found that the curling due to
expansion by absorption of water could be suppressed by using
9-hydroxy-1-[4-[4-(2-hydroxy-2-methylpropionyl)benzyllphenyl]-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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The present invention has been conpl eted based on the
above 25 know edge. The present invention provides:

7 [1] A near infrared light shielding filmwhich
conprise a hard coat layer which is fornmed by using a
material for formng a hard coat |ayer conprising an
agent for absorbing near infrared |ight and a conpound
curable with active energy ray and is di sposed on one

11T age.of, ; t il e . - it d
B e I

esive \ | _ face of
whil® SUBSET &y idsihg Wehakdyidlhgot FoRAUNE £ U84 o NAyer

active energy ray conprises a polyfunctional
coRpiisind embagest fHnNapsdrbingy ind@ranffarsdtligabhtlya ebnfpoudrd
or greater as a main conponent; [2] The near infrared
cutaldbtwishisebtiengnerbly magteant idibposed dh,onshfaceiaf & kebstifte
substrate filmhas a thickness of 50 mor snaller; [3
filfihend egresnineaeaditivgghdhetive lafiengvhichris désposed e am other
any one of [1] and [2], wherein the agent for .
facgbebithe ngphsseatei filma velenein Hhe; gorap@%és@@ﬁbl%wab; active
[4] The near.infrared light shielding filmdescribed
engYEY 1Y COMBLERA & H@ly(%&%c@%ﬂ;}s%‘éfﬁia&ﬁi e manemep haviee a

T RS M W
o Sl g BB e 1200) Sy
g LN Dbty hdsncr et L o

T 1L B0 0 ke LOURRLGOMRS ic oaponof ] an
[2]i svh&vedhBYagdrt &H abscabing treabt infaried| Biht iighd ;tungsten
oxide;

[4] The near infrared light shielding film described in [8], 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
[5], 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 i‘n [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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[7] The near infrared light shielding filmdescribed
in [6], wherein the photopolynerization initiator is
2- hydroxy-1-[4-[4-(2-hydroxy-2- 25

met hyl propi onyl ) benzyl ] phenyl | - 2- met hyl pr opan- 1- one;

[8] The near infrared light shielding filmdescribed
in any one of [1] to 8 [7], which is attached to

gl ass having a curved surface; and [9] A material for

(7, S0P AL abARR A 66 elesOHavihl 8lcliebly Eubeay | o

in any erein the

[oP' &Sﬂféﬁ?ﬁgp SI?I‘ | MR 3ReSiVRard PYRhtNaRIAING! aRe vﬂ'nch‘ is

adhere ace opposite to the face adhéred to
dega?bé}'%hhﬁtcﬁlef o ['I‘] td A, Eritdein Ghe prbssubdyEbRLEVel a&lheswe
accordance’wi th the present invention, the near
laydt had gdreld gt filns hidbkedd go fi face \Mppoht@)thlthetface adhered to
excell ent near infrared |light shielding 10 property
thasdbttratsfilmsi on of visible |ight, excellent scratch
resi stance and weat herability and, noreover, excellent
workability in lamnation to glass having a curved
surface since curling of the filmdue to expansion by
OFf THH: BYVENEWNNr essed and i s

advantageo slymﬁs d for attaching to ndow nes
bui 18 3rg8r Hhe |pae§qrgsg)é(§nglpn1§wg i& lght

shilding &lﬁoi‘évtvhac# ae%aﬁa?%%%gﬂ%é o RRARR Ly abicldine
DRA I\IG§ Fi :

pr%%?%\{ftain tr?ﬂgﬁﬁsi%ﬁ P %‘%ﬂlﬂeq%gir Q)E'ae?fé}:l't ghxta{tgﬂ rgﬁgtance and

we%ldﬁgre{ gﬁ hREE W, E%keellf bﬂ&y ﬁelalﬂﬁﬁ%ﬁ%lﬁeco glass

Sensi esive is at t e I nside. Figures

ha%ix?% 9, gﬁp&)evd gﬁ%ce ?s(ﬂiiée cﬁﬂ‘i’n% (67) tiehetimdbiasr @expansion by
biting the degree of curling due to shrinking by

abS&¥PtIvh 1dT Reakr i I rappileddedhtarsihiiel didvgniddeonsiybtimetedor
i n Exanpl es and
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 p‘ressure
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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Conpar ati ve Exanples for evaluation of the degree.
Figures 3(a), 3(b), 25 3(c) and 3(d) show di agrans
exhibiting the degree of curling due to expansion by
absorption of water in near infrared Iight shielding
films 9 obtained in Exanpl es and Conparative Exanples
for evaluation of the degree. Figure 4 shows a

di agram exhi biting the transmttance curve of a near

bR Taitef ot SBf Ak TR BRI 0 SR B of e
de%@ézmﬂ‘lgra— RESHIRA Al Jlﬁé?dlﬁ%ﬂhh@i@fngsm@fﬁd%%ﬁﬂan% Qhurve of

invention rs a 'mhaving a structure
a ﬁéﬁiﬁrﬁffﬁ%d%é}ﬁrﬂuéﬁﬁg Eﬁﬁ%t)ﬂﬂe@hn‘ Exd@pled. by using
a material for formng a hard coat |ayer conprising an
agent for 10 absorbing near infrared |ight and a
compound curable with active energy ray is disposed
THE MOSTcERIFERBHEL:t EMBODIMIENAY BOpreABRYe OUT THE
sensitive adhesive |layer is disposed on the other
INVEENTION he substrate film The substrate film used
for the near infrared light shielding filmis, not

par tiheuneay infravad Baht ghiglding film @éﬁgwrgaﬁemamvynﬁon is a
Sl5 bavinh e RPEHIPH O 1%%%3%%5%;2&@8 iefis foret'by

t ranspar.ent tic. fil agl ; an acent for
uSHRA o ﬁabg St e i eoiclaysr Fopfipising an ee

abggﬁlﬂl%igr ]il%t'argg ll}/hsttaeﬁ%as Légy%?%l& 4 Sugﬁ@m&h active energy
rag @E@?Aeﬁngnt embfkﬁ* AeheAd @ HINL LAY £ essure slzensmve

ate ycarbonate ased resins, polyviny
ad%h%'lgﬁelbﬁscﬁggas&a 85 th@ Ot eI RIS SHERD sHHithi far based

resins, pol yether sulfone-based resins, polyethylene
sul figesdinspster felph Rised Hot YR aByH ﬁiﬁiaﬁichhghb ghidding film is
resins, styrene-based resins, acrylic resins,
nop @layticutialb iseided esnd 3, filolcpnnbd suithheseleeednFomndarious
cel | ul ose-based resins such as cell ul ose acetate and
transparent plastic films in accordance with the situation. Examples of

the transparent plastic film include films of polyolefin-based resins such .
as polyethylene, polypropylene, poly-4-methylpentene-1 and polybutene-1,

polyester-based resin such as polyethylene terephthalate and polyethylene

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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| ami nate films based on these filnms. Anpng these
films, filnms of 25 polyethylene terephthalate are
preferable. The thickness of the substrate filmis not
particularly limted and is 10 suitably selected in
accordance with the object of the use of the near
infrared light shielding film In general, the
thickness is 10 to 500 gm Wen the filmis shrink

[ . 0 Vi a

su@%&a&i%eﬁ%tﬁgé@&o%&p%ﬁ ZEF e&?%& gk 388 A@yioPGhelnear

sur It 1S pre at the thickness is

. o W] H
1nf281r'€%1|1}]18ﬁt IR £PmWeR %331%1‘51’,‘ ithK @Sk R%6 48 dD &P 500 um.

due to expansi on absorption of water is

WEMP BhE $380i e8I Mhesl db A &y iadadin® fr dpplisativentoaglass having
tungsten oxi de which is an inorganic agent for

a ahsedhivitadenit & peefeiait thaentknbidmesalis 0cum dngnudler.
to expansion by absorption of water and the neans of
Whene e sgritkhense mxcesdsd ¥l rjubedcidingy dee nist expoissag by
to the hard 10 coat |ayer. However, when the thickness
abserpBidnyef watemis sunpressed exan whendhe haushcaatdayer contains
thickness is 38 gmor, snaller and, further, when the.
tungsternesdeiwhmh #napringrganisrageny for r?g}’saglé‘qgoln%aregehght

expansi on by absorption of water takes, .place ver
ookl 5aifaithg $ic L REPRUER BYAPSEBEPR 73BT (g the

t hese, cases. Fromthe standpoi ; P t
meaﬁsrﬁfﬂf&et Fisra st e RIR botplh, S BRBRES b R hara

t t hi ck ' I d r :
costo gty Bratrsl: WhET ShRdGRe O Sk B SRR, Vin

pa?ﬁXuﬁ? GG t HTBYN SRS 38 ((ih! dP sthANSREnAY FiEREY, when the

deposition and may conprise antiweat hering agents such

thkndd §0xEdant s smhlleavéilgie Hughb cxpaakienbsg absdrption of
fr?%ot ost abi ﬂ%ger s. Were 20 desi red,ea(?he subsstsr ate pf|1I m

wdTRY thked pRab @i arledly ool thepiement invettias is affective in
oxi dation treatnment or a roughening treatnent on one

thede basds. f dwrem thhetendpaint ofidheauitopsitynfon formingasher hard
formed on the surface of the

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 treatment 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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substrate filmis enhanced. Exanples of the oxidation
treatnent include the treatnent by corona di scharge,
the treatnment with plasma, the 25 treatnent with
chromic acid (the wet process), the treatnent with
flame, the treatnent with the heated air and the
treatment with ozone with 11 irradiation with
ultraviolet light. Exanples of the roughening

irr%l?lgaa tlgﬁa Qith h;}%&% otl 1'?@11;5 a%{aﬂhguﬁs fJf rtﬁ@trgﬁghefi‘ﬁ% {rB&tment

nment w ven ace treatnent” Is

incélHEé &m!eyseﬁlf?l F&%@%éa?m?é‘r&%ﬁ@'%ﬁ@ 964 find e whidttP8oREntdNe The

strat I'n general, the treatnment by corona

sutfaBE RAEAsndit R sﬂh@ilﬁgaé@l&téd QD 4derdutrardpithntheofygehef the
effect and the operability. A primer |ayer may be

sub&riBd. filnd. t hEn ngaierahf rhe edrdatgleint sbiyelkdiarng fdikchage is
the present invention, the hard coat |ayer disposed
préferabile fi@nethefstahépcmb of the effectl amd she operabilitsoatA primer
| ayer absorbing near infrared Iight which is formed by
lammmgyé)ejibrmaderl al for formng a hard coat |ayer
co ri sing an agent_ for absarbi n% gér infrared, |i

and B thenpeaminizarethlightisbielding el pragent Aglvte?r&‘ton
the HRardreebr1REF" FGTORER fingna TRe 6t BAEIPRDATE ihgs foherd
cofoREeATPEHiRE | Beg rbrant o MRE S Pty g o
matdFiAl Ry 0%?1?184%“ 4ih8e Bt iGfn el HeBhor fBiorbing

neg gnﬁ?es o%fn? ah %gﬁ%ﬁgblﬁﬁ B8rdble Wik GcVEERERS) May.

osite tungsten oxi de descri bed
aboA% tﬁ@la‘é‘é{ﬁt fEPrﬂl%BFﬁ%gr fapsLeSafhesd h}\l%lﬁ:eﬁ&hphsed in the

formula (1) (1) wherein represents at

mAtRaR] Meﬁﬁhﬁ@i%nta sek@céet l4yom Hunketeraldsadé 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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netals, alkaline earth netals, rare earth el enents,
Zr, C, WM, Fe, Ru, Co, Rh, Ir, N, Pd, Pt, Cu, Ag,
Au, Zn, Cd, A, &G, In, TI, Si, G, Sn, Pb, Sh, B, F,
P, S Se, Br, Te, Ti, No, V, My, Ta, Re, Be, Hf, Os,
Bi and I; and mand n 25 each represent a nunber
satisfying the relations of 0.001: m< 1.0 and 2.2 3.
0. 12 It is preferable that the conposite tungsten

one 6 SPERIERCEhAR thelERERRRISE THEHRL SidepThectBd by
getgélratlfcfto%%ga S&)ethlﬁgu | IB0P e SHRtAMtrubRibeddl@geaa om the

ystem an c system Since the conposite

cr N A0S GRS &F tRY HeRhESnAXGatd AN ths tétihabhdli dygtarhemd the
the conposite tungsten oxide has a crystal structure

cubR! @¢tRen f ERIELt e Ceotapasitet tutnisteesoxitlet eehitdtea gowallent
system the tetragonal system and the cubic system

dufailigy t whea the sbmipositeutingsesn otifle lwas st atystal sttustare
of the hexagonal systemis nore preferable since the

selabidr firomn thie Icrygdtal | strublares sph| the dagxpgongl  gistem, the
smallest in the case of the 10 crystal structu

te?h@ﬁ?@@@mgaiﬁ&%wblgﬁgﬁw%s éfnqqgetlwﬁﬁgﬁqaigtr%fctures,
ungsten oxi de haying the crystal structure.of, the
the exergehairusyRRec theaxpganabRARIeM 1 TghG SrelToeince the
bco risi ﬂg E{‘al %gst .one el enent. ,sel echgc{hlf rom h
a %l?r jon phghY It ?Vcl,‘%l, egregipp i fhegmatest,in the, esreagf)g ©
el e t repre t [
oAU Rty 5] BRI bl
e0 . . .
tulfiegBn; BEiOHARR Thb DARHAT sl O MY dogietiintfstem

in%iﬂhé‘ec&iggfi% eh@tRes! PEillest B&nﬁﬁ'si&@g 04t Meast one element

eoretically calculated fromthe crystal structure of
seleb@d H8%AQENRb, Ky J1EMM,iBa, A.i38a, ¢ FehmdSnant thggmeserable
optical property as the 20 agent for absorbing near
eldméniprepdebdightl bysMobt ai ned when the amount is in

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 Csg33WOs3, Rbg33WOg3, Kj33WO3 and Bag 33WO3. 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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the vicinity of this value. It is preferable that the
anount of oxygen represented by nis 2.2 or greater
and 3.0 or smaller. Typical exanples include

Cs0. 33W03, RbO. 33W03, KO. 33WO3 and Ba0. 33W3. Wen the
val ues represented by mand n are within the above
ranges, the 25 advantageous property for absorption of
near infrared light can be obtained. 13 In the

Presh %ei%&‘é%@ﬁé Myvertith, %@m#(%iﬁeuﬂﬁ%s%h @Xidtecomprising

conpri Si cesiumis preferable as the conposite

ceditiRO$d ?Pef@i‘él@l@ ds" Q1B &diSpSdiaNEiRRistén ofidd Aenophé etdndpoint
properiy and the weatherability as the agent for

of 3R VphicAl proeaty iamidr e thehtlghtabilyanptis agbnt lier absorbing
conposite tungsten oxide 5 conprising cesiuminclude

neaenpofradsd r Eghesenfxadniplegenér she f commbsite ( tuagsten oxide
Cs0.2-0.4W2.5-3.0 . (1-a) The conposite tungsten

comyprriEng emsiiethchnde copxroumidssrensnaeigsl Py sganezal formula
excel ' ent weatherability than that exhibited with

(l‘pht hal ocyani ne 10 conpounds conprising fluorine which
i's knovvnd 0 exh&ﬁ& very excel dleg)t weat herabi lity and,
nor eover ,”0Re04 27%Q@ tungsten oxi de exhibits great

t he T pour et tbRiten Sxtdaesaitad SoRy o RUBRsGeb fkably

(i . | . .
mgenafient W Rtherh By PP 1RR Exited MR P @RT0cyanine
co{gi?)rot%ﬁ% q}‘o?ﬂr}gl?éﬁﬁgjﬂgmgﬁé QFhifBis! 8oy h A8 dA8bRL Vﬁé’i?p&ic@llent

e pro ty~for dispersion and the optica
wddtABEIHidty hAd! RRrf6RTEMe EAMBHSitO Bunddien GRIMOEXKiBIts great

tungsten ‘oxi de may be used singly or in conbination
trisrthidRiod ofWEE®le Felt.content of the conposite

It is preferable that the composite tungsten oxide is used in the
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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20 tungsten oxide in the solid conmponents in the
material for formng a hard coat layer is, in general
5 to 60% by mass and preferably 10 to 40% by nass
fromthe standpoint of the property for absorbing near
infrared light, the property for dispersion and the
properties as the hard coat |ayer. Even when ATO or
ITOis used as the inorganic agent for absorbing 25

cuﬂgx”f‘% ih @flfsacraeé? | 10 evet UiHd (Hﬂ' i‘iil%etatk%s ?’fm £3riter degree

ption of water takes ace t he present
wHedY ?@ﬁéﬁ@n%&@' & sudelie a@fdf ﬁfé efibcts UP Bhe SfreBénhtt heventn is
curling in this case. However, the curling takes place
exhfhifedm®ad esmeeksisly Wmeﬁuﬁgé’tlﬁto&[dem@ wed.s used, and
the effect of the present invention is exhlblted nor e
r endin khblprewheninvengione where desiedyster inorgheicprgesds for
i nvention, where desired, other inorganic agents faor
abSortisgribfraged nighdr aad larghnicangerds gfani absayfengsinfpred light
absorbing infrared |light can_be suitably used in
cagdebsuitablpsaitin comebinetigpsvith @@r@ﬂwlé fuRgsken oKKiRASs

as the effect of the present. inventi n i S

lora;gjz%ﬁh%pﬁfe%tgqfébg@a%@%ﬁﬁ?ego?ﬁs fRka Y%?Ply ﬂfﬁ?‘&ﬁ% c

or, a i n

s E?yhﬁ&?ﬂa% Topivents pErot e SoREEae B aﬁ?%nhght
u

A o

tugés:ﬁt% a@edé %Hﬁg e%x‘ii&é) eﬂrc%ilﬁntdxndé It%@csﬂutnh Bquax h‘ij(?omm

e dope ant’i nony oxid cesi um

d d . r .
ol g 405 BRI SEe s pia v ) i

oxﬁlé;?’ebm Eé)@@e &Bﬂ%@ wiHBGntin By &1&@ (ARG @rtim16xidea zinc

Exanpl és of the or anl c _agent for _absorbing
sulfide anddhéxajioridescundeas é-neeBasBuBeoMsdiandadBs, ThBe,
squal i ri um based conpounds; thlol |ck?1 c | e é
Dd3, lofs P i Lon o ATy 4B & B, CaBg and
ounds;
( a C 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

. pht hal ocyani ne- based conpounds; triallyl methane-based
conpounds; 20 napht hogui none- based conpounds;

ant hr aqui none- based conpounds; am no conpounds such
as perchloric acid salt of NNN, N ,N -tetrakis-

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

hexaf | uoroanti noni ¢ acid salt of phenyl ene- di am ni um

anfil F(t%l%:} %Jéﬁg@ﬁhé Sahll phobhiesiyd enedi &b doppet | dRipaitnds

heny enedi am ni um and perchloric acid salt

ob 1n95.‘ eMthenededsn Bf PRbsp HRRPEHd ¢e a8 idiscoppdr compounds.
I st hi ourea conpounds; phosphorus conpounds 15 and

COPMO%@”&QQWS,coﬁﬂﬂ)umfdesphh[dlc ackd] esbmpleoppalt-based
conmpounds obtai ned by the reaction of phosphoric acid

compvands arldapapger Pangpoundgplitatiog t hegeOpenpolieds Heisel
thiol nickel conplex salt-based conpounds (Japanese
9(raaR30A84) avdmhthalosyanigsshaded. compayalds &re preferable, and

BRSO R R R
Apﬁgiq%érl'@ainﬁxhi Se zﬁed@%?%@%s? ThoRL prdtBRaIS Y (b agent
t
e I;legophwgl PR Aol b DBGSIIRGBL G L BAS g0
an exce
- SHER TR GRAMENTR BRI g
heggw&yea?legulﬁ aﬁc@aha\e@ea&ﬂ@fawhfﬁy conprised in

ria for ormng a hard coat” | ayer is a

COMPENgo MBbGERA | SurabRS HitRkadiveaBdefey @8y Djomprised in the
irradiation with ray having energy quantum anong

mRefel TOMRFREhEG WarEsoadyehas gednnidowhictsisodroasinked
ultraviolet I1rght and 15 el ectron beans. Heretofore,

anflorcuked nbyngirrhéiabind witht rhpybayiig gemgy ahpantum among

material conprising an oligonmer polynerizable wth
elettomagmrier wpveapntahanged 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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smal I nunber of the pol ynerizable function group such
as a pol yester acryl ate-based oligoner, an epoxy
acryl ate-based oligonmer, a urethane 20 acryl ate-based
ol i goner and polyol acrylate-based oligoners as the
mai n conponent and a nononer pol ymerizable with
active energy ray as an added conponent have been
used so that curling due to shrinking by «curing is

Ctgrgi%e%%%d to | %f‘{/ Eé%](@{ ie%ﬁa béo%ﬁ%i %qwﬁefméeﬁ{ i effectively

rising p acryl at e- based nononers

suggi/ééged A L{{é‘i‘ﬁ%% | hbdveimide¥ Rl Or TGRS c@Bpblind dEable
nponent’s I's used as the conmpound curable wth active

wifhekfYe eR¥rgy 18y CoinlpiriR@s Pedyfuactispanadrgiateibaabd anphomars
of water can be effectively suppressed by using the

havboy e filiceionality Biidivet b geentes wsdtheunetih ecomyp drferds thens
energy ray conprises pol yfunctional acryl ate-based

thapntier®@mpruid geurablmcwitinaddtive energyeray eQERFEPS athe
the nmain conponents means 5 that the conpound. curab| e

polyfuncticnaly ecryhatedyasedymopamers daving 2 Bajojonabity 6’2 A:I}V‘a or
acryl at e-based npnoners having a f ugggéonal ity of fi

e S AR S T
acr JPeD AR APRO IR RRP) Rgraq GRE] MiefoegSgfivine a
bR ShERLE ok SRS, FEFO! PGl agpipacrsat,
difRaseiiritpl! BFRBRRURET, BogtRET, 3R] Tpibfionic | acid
di ﬁﬁe%‘@g&bf‘ &&%CI‘}Q%E@, n&%ghm&fykﬁﬂtol hexaacrylate modified

enta acryl ate, pent aerythrit ol

wilR bR L bREkY Hﬁ;e?ltﬂ@@ithi"ﬁé‘l péifAnytbatBNAte, dpehtaerythritol

di pentaerythrito hexanet hacryl ate and
pedit @Bt RaRYIdtei tabdifesamatitiac pydpivaidrodeid edipentaetfhritol

caprol actone. Anong t hese conpounds, dipentaerythritol
heRaftaaRacylateeandnidpeipenyteitpl hekaviethacylateymatified with
preferable. In the present
caprolactone. Among these compounds, dipentaerythritol pentaacrylate
and dipentaerythritol hexaacrylate are preferable. In the present
invention, the polyfunctional acrylate-based monomer may be used singly
or in combination of two or more.

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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i nvention, the polyfunctional acryl ate-based nononer
may be used singly or in conbination of two or nore.
In the present invention, where desired, oligoners
pol ymeri zable 20 with active energy ray and/or
nmonomer s pol ynerizable with active energy ray having
a functionality of four or smaller may be used as the
compound curable with active energy ray in

oli%@x?%iry a{li*eﬁ:ﬂa%t ch&?ﬁepﬂsﬁﬁuﬁ'ﬁ%dﬁ%%l ?_nacﬁ(yl!y@I ecRastfbased

NMers having a“functiona I ve or greater as

noRoner Five o gr
o o R B P S e T omer > Y

usP@LWBY o2 3R cemMihitias bf YRo@ReK@e. ray include
pol yester acryl ate-based ol i goners, epoxy

acr Wxaheplbasedthel neidrgenpodymeriesblanwitc mytiae eorraggdray

oligoners and polyol acrylate-based oligoners. The
e g e i e g
ool et R g UL
(mﬁbh?@ﬂuﬂ@t@’oﬁ’faﬁrﬂc&%@g%@ylﬁﬁcw(ggs ”%p ggglﬁ}[}?)laggyelate; and
S 2 b o LR S e o
1ABRSERY | et RISk gy R bAYAG1 e,
neé‘.) (? w&:ﬂ thgalgg(ﬁly ﬁka(pg%tﬁg%ctrgieag% ’re Bré)lto%fe%lé}r%ggl' BRXBN Réth)acrylate,
neg?éxﬁﬁé{ %lgtgd}%cg%)gte ng)%gﬂ%@f?[hgfg%lﬁﬁ; i Fi)x{rﬁliec acid neopentyl

glﬂioﬁ ”ﬁi(@éfﬁyé’drﬁia&e, hd’i@%fél&id@ﬂlﬁéﬁyﬂ C de@iathiwa@pkitby| dimethylol-
g [ di (nmeth) | at e,

yco I ( acryl a di cycl opent anyl

tridhd1PBSEIRCT Y Hfthduthiiorplay) ol didyclopyatanidcandi(meth)acrylate
di (net h)acryl ate, dicycl opent enyl di(nethsacr | at e

médidiefli edthwichprelaptonleactlomphopicoagidodimetbiatrylate modified
di (nmeth)acrylate nodified 15 with ethyl ene oxide

witly etloylery loxtile, ep¢lohaxylydibmetneoryilateomarifiedavith a%y](gﬂg}lp,
isocyanurate di(meth)acrylate, trimethylolpropane tri(meth)acrylate,
dipentaerythritol tri(meth)acrylate, dipentaerythritol trilmeth)acrylate
modified with propionic acid, pentaerythritol tri(meth)acrylate,
trimethylolpropane tri(meth)acrylate modified with propylene oxide and
tris(acryloxyethyl) isocyanurate. =~ The monomer polymerizable with
active energy ray having a functionality of four or smaller may be used
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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i socyanurate di (meth)acrylate, trimethylol propane
tri(neth)acrylate, dipentaerythritol
tri(neth)acrylate, dipentaerythritol tri(neth)acrylate
nodi fied with propionic acid, pentaerythritol
tri(neth)acrylate, trinethylolpropane
tri(neth)acrylate nodified with propylene oxide and 20
tr:s(acrylgryethyl) i socyanurate. The nononer
ol yneri.za W th 1\, e . [(Wals)
o bbPenaR fefift fs RbN 16 GRIAMCEY (IR & hapd coat
I NAGO G axrc WG iy er i
Lo, "R T, BB G Plnc AR TR o S Py eorpgund. i
sefe@?edoE%%?%nb@ﬂﬁ@ﬁépPhswbﬂlénﬁeﬂ%ﬁoﬁ qattidteyer Byamples of
curing wth ultraviolet 25 |light when formati on of
thé wgmyﬂletrmtmbﬁﬁﬁat@ fridlud@bentdia, peadeiat methyl ether,
considered. In this case, in general, a photo- 18
bepgbivmethylatdthar,i behzainoisipropyldedhen bhezemt erbulylf efher,
formng a hard coat layer. As the photopolynerization
behpoini atsobuty sefhteabl acelopbeunne, sdimethydaminggcshgphenone,
conventional photopol ymerization initiators.. Exanples
2, oflimethylAiohepplagetopibeaenen 2 Lieleewy Lmbegylagstophsnne,

2 R bRy AT PHSBHIRIRAR. ARG~ CUErony ot g By dhoxy
2-@%ﬁ%ﬁgﬁ%ﬁﬁé@%ﬁﬁ%ﬁg?ﬁéthﬂpropan'l'one, 1-hydroxycyclo-
he3y5. BhEvHox5eBBhenyratich e Ray itbjolphenyll-2- morpholino:
pr%%@ lr'%r%(e;': 2gﬁgﬂsﬁ{r?gfﬁg}é?g&g{enyl-2'(hydroxy-2'propy1) ketone,
begx?g@ﬁdé}ydrﬁf OB SR IRERZHCRORRY | I 2BEhi:pEGeRzdpIEIRNe,

oxycy hexyl" phenyl ket one,
diﬁlgﬁéﬁ%ﬂfobh&ﬁcﬂéﬁt Pvh dthiyrithe ayhinode ro2pdidlyl methraquinone,
an-1-one,

o-tertiaribditgayehhagathpheny | 2-anfinyan thepqRipmepy | R-kethyithio-
benzophenone, p-phenyl benzophenone,

xahtUondli etéthlyhimioichehanghehdderothitiamtbeobe 226 dimatdthio-
2- et hyl ant hr aqui none, 2- et hyl ant hr aqui none,

xadthend,i 2dydibthylthioxanthprien dw@,zy}zdameg@élnkﬁfraéq arefepbenone
2-nmethylthio

dimethyl ketal, 2,4,6-trimethylbenzoyldiphenylphosphine oxide, 2,4,6-tri-

methylbenzoylphenylethoxyphosphine oxide, bis(2,6-dimethoxybenzoyl)-
2,4, 4-trimethylpentylphosphine oxide and bis(2,4,6-trimethylbenzoyl)-
phenylphosphine oxide.

In the present invention, one or more photopolymerization
initiators having a wavelength of excitation different from the wavelength
of ultraviolet light absorbed with the inorganic agent for absorbing near
infrared light used above are selected 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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15 xant hone, 2-ethylthi oxant hone,

2-chl or ot hi oxant hone, 2, 4-dinethylthio xanthone,

2, 4-di et hyl t hi oxant hone, benzyl dinethyl ketal,

acet ophenone di net hyl ketal,
2,4,6-trinmet hyl benzoyl di phenyl phosphi ne oxi de,
2,4,6-tri- nethyl benzoyl phenyl et hoxyphosphi ne oxi de,
bi s(2, 6-di met hoxybenzoyl) -

. - th | ; - - . .
B B T e Phhas P e o e

z-isﬁdfdﬁ-fllbﬁ%&pz-h' AY&RE-DeRetSropiomenzyllphenyll-2-methyl-

ot opol yneri zation initiators having a wavel engt h of

pr@?&hﬂ@ém@r[nﬁﬂﬁlffﬁéﬁﬁ'bdf bpnCIBA SRECEYGTY CHEMICALS Co.,
ultraviolet Iight absorbed with the inorganic agent
Ltfiorthebsaddnamet dRCGACHREA2T] 1si gded aste: photppolmaerization
~ selected fromthese photopol ynerization 25 initiators
inftratort he st andpoi nt of the property for photocuring.

For exanpl e, when_a conposite tungsten oxide, :

c onpihes jamap s ofi ihe1 ghptopokemerizatipg HyEaton gy selected, in

absorbing near infrared light, it is preferable that
geperaldinhe rapge phl(te. H?{fgg}yzmﬁé? ﬁ%%ﬁ“&?ﬁ?*&i‘?ﬁ( )‘%éﬂ%ﬁ?ge

o SRSV o b o 2B o, 205 AHRLHY 2548 o B S
| RGACURE 1271 | he oh _nan
co TG AR g Lhe photopolyer zat fon s

i ni tyi.at [ C ' i h n :
(0 Y80, Rl CkRiR, PEDEKThel ] [oRe ghed in

coBﬁiﬁQtiQﬂﬁk&@Xh?%ﬁot@ﬁ@Er%é}@zaﬂt@&l AaltistoBy M&smplest S the

compound curable with active energy ray. 10 In the
phdt&se@Ritid?V entluda, tHaigs emsirlebzetich ney NeNtdiewthplamino-

conbi nation wth the photopol ynerization initiator.
bebxaitpheid efhyl hesteghd Natinmithy laesinobehzale dcad tiseamyl ester,

am nes such as N, N-di net hyl am no- benzoic acid eth
peasyler4-diNpbklgilaetihgbemvioadd e izisithy laoiigei sowln/trieibaaplamine.
The photosensitizer may be used singly or as a mixture of two or more.

The material for forming a hard coat layer can be prepared by

mixing the agent for absorbing near infrared light and the compound
curable with active energy ray described above, the photopolymerization
initiator and the photosensitizer described above which are used where
desired and various types of additives such as antioxidants, light
stabilizers, leveling agents and defoaming agents in each specific amounts.
In the preparation, where desired, solvents may be added so that the
concentrations and the viscosity are adjusted at values suitable for
coating.

Examples of the solvent used in the above include aliphatic

hydrocarbons such as hexane, heptane and cyclohexane, aromatic
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pentyl 4-di nmethyl am nobenzoate, triethylamne and
triethanol am ne. 15 The photosensitizer may be used
singly or as a mxture of two or nore. The materi al
for form ng a hard coat [ayer can be prepared by

m xi ng the agent for absorbing near infrared |ight and
the conpound curable with active energy ray descri bed
above, the photopolynerization initiator and the

hyggoocégﬁgﬁlss %ﬁ%}?] 35 R AR FRRY ehg@i&%ﬂ_&%@ hyj§ea¥hiiesuch

esire various types of tives such as

as 3ﬁ%ﬁ§ﬁéﬁ’@@hﬁmidé gdhl ethlyBlHel ElIBFigle, lafatdolguéely @Rt Bettthol,
ef odm ng agents in each specific anounts. In the

eti{rRNap2bpSiel, MighAoH@sidr @emetinixyerpeopamyolpekedaited sach as
that the concentrations and the viscosity are

ac@@hushesthal othylLidstand, tZbbrtdrome, aoetliyhgisoR@tykdatphe sind
of the solvent used in the above include aliphatic

isopjoramgr Eeberss mithasahexthyd, asettanashdbeipd| @setetne and

aromatic 20 hydrocarbons_such as tol uene and xyl ene,
celhedobrsehasestisdlyen tscachassetbiytaellogelvaet hyl ene chl ori de

and et hyl ene chloride, al cghol.s such,as.nnet I .
et h&H! Tager opatis) ,Sugﬁftr& ﬁgh ds 1¢qated, o‘gl}/t-?; IE?Q‘?F&F%W?I for

ke; h . :
T

esters. su as et t : 3
e e
T o

prg%gtg ﬁaeﬂ(ﬂ gl?& %‘gégﬁ‘f@ Bod¥ih$ procdz@niveitrhdRato e 635, Sehthe

at1 ng process, the knife coating 10

forh QF %éé%ing Eink Q4 |drécit ITiemrheedsied tdvatilgafitm Cigairiadiated
process, the die coating process and the gravure

wiflRalckivg PiaeeSeayt @o foure thec owttimgy fflid, nandired hiané coat layer
formed coating filmis dried. Then, the dried coating

comipkising the ngemtafoedibsorbing 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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with active energy ray to cure the coating film and a
hard coat | ayer conprising the agent for absorbing
near infrared light is formed. 15 Exanples of the
active energy ray include ultraviolet |ight and
el ectron beans. Utraviolet |light can be obtained from
a high voltage nercury lanp, a fusion Hlanp or a
xenon | anp. El ectron beans can be obtained from an
th&'cﬁf}{arn% AGFEh 2L O the AT bREAR AL itHRS PREP&Rty rRBY30 or
traviolet light 1s preferable. Wen el ectron beans
gré’:{t@r.used’ the hard 20 coat |ayer can be obtained
w t hout adding the photopol ynerization initiator. The
t hi qkegssrdofoat heydredeceivetl dhayerhasht gresschasindes by pleidit
above is, in general, about 1 to 10 m and preferab
exdellemtScratcht rdssstance andraxtibis exxellensaprapefrtafadabsaghing
shielding filmof the 25 present i nventl on have
nehrivfressd Hght nodeexrcellent ttansmissionioupdde Light. - E@l%thﬁ
absorptlon of water with the har%%coat l.ayer IS
nprmrémﬂ e th%ucom;PPSttﬁetWﬁ%ﬂﬂ Erider HRRECIG FaritmfFeysed

asc 5 frz e%gégg g)gl %%L %\;}I@% h igfrgi"%q gggﬁh artaaﬁ-ergie?tgogcopm
h
e AR A A oo

is l\)‘hggetr}eﬁgij ,¢50% pasqﬁﬁll%f @@ﬁgh?ﬁf ®he %&cé/ﬂecﬁtbhgarl {fhred light

es o e conposite tungsten

shﬁ%@%&ﬁﬂ%&s Lif the %Hﬂrb§cd%§@ Srarftnitihcadfthel Wavelength

i ng near Infrared the spectroscopic

of AN il afif ScQ¥RL], 78 @t gfe%télangﬁo@éovbhem‘tﬁéﬁb@hfy is
of 780 to 2,I00 nm is, in general, 50%or smaller to -

ex@ifit the excellent near infrar ed [ight 10 shielding

function, and the spectroscopic transmttance at the

wav Eheuln@t heaoinfbafkdniighs shieldgenéilml of 7ioe/poesapteimvention,

Moreover, weatherability is
where necessary, an antifouling coating layer may be disposed on the hard
coat layer. The antifouling coating layer can be formed, in general, by
coating the hard coat layer with a coating fluid comprising 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 um 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
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excellent. In the near infrared |ight shielding film
of 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 fluorine-based
resin in accordance with a conventional process such

pre%rﬁg%gggx}gﬁﬁg Caﬁigfe:sﬂ% RIyR¢ 68 Aispdied i fike ERRtdMhe substrate

coating process, the blade coating

iR’ te tHetHl Fa&Padvitg PIHRC &%ed asshtt eye@l aVEhiee pressure
coating 20 process to forma coating fluid, followed

serfdytifs Y dH stee comstiRirpo ghé nGefsue senditive idhesiss lafer is
the antifouling coating filmis, in general, in the

not pagtcdhr]§. 100itetipan@ answnablprekssuel senisitivehedhesiye cah be
0.01 to 5m By formng the antifouling coating

selbetgdr frdthe vamidusc eonfenhienabtrriensieren csensitive radhapives in
light shielding filmexhibits an i n’pr.oveg sl i ppi ngr -

acqordmere yithathe sipsation i Repmithe standpaik ef the weatherability,

wcofPesses. Inbbe ngp ol oLsg Lot s Lo 1L
adBeres 40d SRETIT BRICPLESPE CRRTE S ISHTRS TrePefpinble
Thg SRGRSE PhU RS PR SratiEAThHE 1AEE, Y epncral. in the
rat e:] %1?? |£(§/ gégg%{elaﬁdléjr .etrﬁglgf )gpﬁl@rasrfget(ﬁtﬂ fo PO fapur e

sive can sel ected from vari ous
CONyg

00& rc REGS R W eEa BIRNTd 1a4Rr AP SoMPSisk Mntiweather
accorggkce Wi th theegituatioﬁg%éroﬁftheggﬁanébgyﬁi gpng

agdhl® VRRhhe[ADIltidvioletadighti GROASHItEE Hghtsi stabdlizers and
adhesi ves, urethane-based pressure sensitive

anfBigkRBinteSwhaEk Bédeksaye- based pressure sensitive
adhesives are preferable. The thickness of the

pr efis the neandifriaved dighe shie dig Gimi of therprgsery ventipn, a
relbmngdilot s dbamthehed €0 the pressur scnitive hdhbsive film
described above. Examples of the release film include release films
prepared by coating plastic films, examples of which include films of
polyesters such as polyethylene terephthalate, polybutylene terephthalate
and polyethylene naphthalate and polyolefins such as polypropylene and
polyethylene, with a releasing agent.  As the releasing agent,
silicone-based releasing agents, fluorine-based releasing agents and long
chain alkyl-based releasing agents can be 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 pm when the shrink molding by heating is conducted.
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The pressure sensitive adhesive | ayer may conprise

anti weat hering agents such as ultraviolet |ight
absorbents, |light stabilizers and antioxidants, where
necessary. In the near infrared light shielding film

of the present invention, a 15 release film may be
attached to the pressure sensitive adhesive film

descri bed above. Exanples of the release filminclude
rel e_fi|m e thng ' L8, ;
ot cattariig B RELRC, Bipf 10 HEIpRSBR SR, adhogive

1aPS ¥RE Fé(éeeﬁeﬁhwe?@ﬁmﬁhﬁhsvimmw% BPEhd BS1BRHRBAlRME is
and pol yet as

yl ene napht hal at e 'and pol yol efi ns suc

coRRdY RHEPY PREssad HAsRve eldhybivaeto Yornd £ presrasi gsitive
agent. As the rel easing agent, silicone-based

adhekRadafer hgeigsthef presciibed thiskdesse| éBisd olgtadgehiaamarade is
| ong chain al kyl -based rel easi ng agents can be used.

attobied tohtlsefacel afaiengnbstrpnt §lm opppsive do bhe ddce having the
rel easi ng agents are preferable since stable .

hardapet {ayes sodhabshe bressvae sansisiveqdhestie layppis transferred.
thi ckness of the release 25 filmis not particularly

The velease Gl is left beingeatéached. about 20 to 250 m and

B 20 SO RS T R i
expiiES sRealffdt Herg s oref Mg RmE Pt B8 rabfission
of ;g#é I%l/ Q%ng g%elieﬁﬂs COALeH Wilagch! 258 u{ggaﬁf‘é}ﬁbflgc;f: rand,

orma pressure sensitive adnhesive

U0 LRSI T g e

suPPReSIL& R lieoffidesilngduB o teEkEanE\i@hdosﬁé?l@éorbﬁbﬁfof Seater is
that the pressure sensitive adhesive layer 1Is

Su?ﬁmfgg.rred. The release filmis left being attached.
e near infrared |ight shielding filmof the present
i nv@&tdrofore £xhe belevationelof etempemturenf atarthe ingte can be
shi el ding property and transm ssion )
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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10 of visible Iight, excellent scratch resistance and
weat herability and, noreover, excellent workability in
| am nation to glass having a curved surface since
curling of the filmdue to expansion by absorption of
water is suppressed. Therefore, the el evation of
tenperature at the inside can be 15 suppressed and
the use of energy can be decreased by attaching the

E38Rples ! dd @o8thdradive BRampbENG el |oB’caﬁheHri§i REOS@Mce with
I nvention to w ndow panes of buil dings, w ndshield

th8 fa1sseimgdhettediisc! es and wi ndows of cool ed showcases
and refrigerated showcases. In particular, the filmis

(DadCanliag duesoyshrirdadg by atrimghi ng t o cur ved gl ass
faces of w ndows of vehicles such as 20 wi ndshield
gl adseartahgulamisangsle HaxivplaEsze 7hd, (N0cmenx 60t ventwasn held
Wl |l be descri bed nore_speci ficall ervith ref erence Eo
at dhariphger ¢dee And fsyspendery verisader  Thanshgpegkprling of the
inventign is, 25 not limted t the | es
otlmiogapeling eleenWar XREPeReadPY itgRtn Per gﬁr?dfcm%he other

dobt ained in 24 Exanples and Conparative Exanples were
€dg%Ht ai ned in accordance with the foll ow ng nethods.

Sandre a0 difing A RO RO G 08 4o GabHEI Bethod
fort 6ol OA96E gg%a% ﬁ ghaed ‘6" thadklyy g %@@gg Ofhe

curling o I|ng edge was expr

cn&:ﬁﬁﬁ'@i{‘m@ rofoa{ cﬁ‘EféSWQE‘ d‘ﬂ;‘ﬁeatlﬁ% folfdges [Fi &Z@O]a)arkpthe

Figure 2(e) show diagrans for describing the nethod
debfde 6V@llinid Was dagrasedibyctiid hagldueftarcs isparificadlyoy-1 in

Flgll;;el g?b) -[2 in Figure 2(c), -4 in Figure 2(d) and -8 in Figure 2(e)].
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 (1)
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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10 circunference of a circle was divided into four

arcs [Figure 2(a)], and the degree of curling was
expressed by the nunber of arcs [specifically, -1 in
Figure 2(b), -2 in Figure 2(c), -4 in Figure 2(d) and
-8 in Figure 2(e)]. The curling forned in a manner

such that the face having the hard coat |ayer was

pl aced at the inside was expressed by a m nus val ue.

Fidlls 30 HRgraruPhibhe ST Mhedi@ling Hhitiedkinng niynner such

uring was decreased en the filmwas nol ded by

thﬁﬁ?ﬁé BocedHEviny SHE hakd n®adflayée weigbpslaced entf tHemoutside was
Therefore, cleavage did not take place after the

expRIskéd gf/yshpmst Ve udegirehe elirking lduegowapansiopr by ahs¢mption
(2) Curling due to expansion by absorption of water 20

of Avaleil %t dqyreferabl thatothohbavmealueaivadetbpysmallerso that
kitchens was sprayed on the entire face of a_hayd

the patsduayg esensitnde egivgr lbaenfwauppt ighetes te %@Pgé%’éid coat
by the nunber of arcs in a manner simlar to that in

las(e;‘) descri bed above. Figure 3(a) to Figure 3(d) show

(S)dl agrams fqr describing the nethod for eval uating
degprséchredistanciiy due to expansion by 25 absorption of

i PAR SRRl O  r
g RN 7 AB N & B andonty i, Toiuioroal

mgv%gr?exﬁg,véﬂg tflgg)r&%rnQe g? ghe lapEEhco\eBscRhRBEd wls éx3enined by
Out Si

e’ was expressed by a plus value. In the curling

vidlEE seB¥R@hs] OThBYrah3P WPid eRraliftedainehcedridanse with the
preferable that the above value was +4 or smaller so

foll ApingeritR@iopr essure sensitive adhesive |ayer was not
adhered to the hard coat layer. (3) Scratch
r esigsb@ncro blsiatchd3AMiduBHl N Rubbi ng Tester, a sanple was
rubbed with stee
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:
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wool #0000 under a wei ght 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 eval uated in accordance
with the followng criterion: good: no scratches
found poor: scratches found 15 (4) Dynam c hardness A
sanpl e having a size of 10 Mmx10 M was fixed to a

gl ass p'@&ﬁanﬁgﬁﬁ% eé@bﬁ' &p/pkate made of al um num
ar

in a manner suc at a coat |ayer was placed at

whdiBin BR$gs 4 %sdghe bshdten® BRI fn Webdr@dhes Gvithahdngsse of
meter [manufactured by SH MADZU Cor poration, the type:

the pubkih Adddland a pyrami dal pressing needl e made of
di anond and having an angl e between edges of 115, the

pr esshag theedbetrass filtis et tindertha sceptebdresisthoesliamg the
of 0.0142 n\ second until the depth of penetration
dynaadhdthriinessrcouhd rfar be mpaswsd aeauhtelylwhin Afpressure
this condition was kept for 15 seconds, the depth o
sepsitiver alhemiv laygr wes praseappl Therafeyes éhQSe‘Fal(lﬁgl)mm@Ir the
read, and, the dynam c‘feglardness was obfaji ned in .
abgee Prepities Was [Fonaucies) b khe gbagRc Pfuﬁle PEeRRgHeQsitive
dggnqnzss = 3.8584xP/ D2 wherein 3.8584 is the constant
adgegvgddy$n accordance with the shape of the pushing
needl e. Since the substrate filmwas thin, the scratch
reS|stagce and the 5 dynam c hardness coul d not be
ne r accurately when a pressure sensitive
Exggﬁégil\?e | ayer was present. Therefore, the eval uation

8; %Azgn%tr@glggg?gﬁggﬁgg't iﬁ\s;téa\(ﬁsc&e&hﬁﬁﬁi' Qfhd PréfigeabseneRing
100 parts by mass of dipentaerythritol pentaacrylate which was a
pentafunctional acrylate monomer [manufactured by SARTOMER JAPAN
Co., Ltd.; the trade name: “SARTOMER SR399E”; the content of solid
components: 100%], 5 parts by mass of a photopolymerization initiator
[manufactured by CIBA SPECIALTY CHEMICALS Co., Ltd.; the trade
name: “‘IRUGACURE 1277; the content of solid components: 100%;
92-hydroxy-1-[4-[4-(2-hydroxy-2-methylpropionyl)benzyllphenyll-2-methyl-
propan-1-onel, 500 parts by mass of an agent for absorbing near infrared
light [manufactured by SUMITOMO METAL MINING Co., Ltd.; the trade
name: “YMF-01”; 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 pm [manufactured by MITSUBISHI POLYESTER FILM
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adhesive layer. 10 Exanple 1 A material for formng a
hard coat | ayer was prepared by mxing 100 parts by
mass of di pentaerythritol pentaacrylate which was a
pent af uncti onal acryl ate nononer [manufactured by
SARTOVER JAPAN Co., Ltd.; the trade nane: "SARTOVER
SR399E"; the content of solid 15 conponents: 100%, 5
parts by nass of a photopol ynmerization initiator

Co[ mﬂ’cﬁf ag]ﬁé”frngYnQn%A “?@ﬁ@ﬂéﬁﬁﬁmﬂ]% EBatedLwdth the
nane: "l RUGACURE 127 the content of solid

m&t@ifﬁﬂ? T8 Esrmih@0¥ thard -coX € 1Het-p ai‘é& above using a Mayer bar
[ 4- (2- hydroxy- 2- nethylproplonylfbenzyl]phenyl]

#124nrat Ailounprsaphnhht ohelhickOospant st joy aftesbeihgalried, and
agent for absorbing near infrared 20 Iight

thé rfarmbdceaating ﬂ&yeﬁUMameﬂEiﬂ\I](]?/CNfdﬁGl Ominutet d.The wried
trade nanme: "YM~-01"; the concentratjon of a

cogtingdayer wam igoadintedi with sdiwesiolstnebBdray adhighoyoltage
cesi um bas

m?g}éﬁsg ﬁm@nﬁga&%@m;p%go 404 ﬁg{’@t At ilgm%gm% S%/thalat the

amagn e Highe v%es”ih%o@i‘c%dzy Fodefiet Dot iEra e poetgd A frge

in@?%fﬁs%ﬁ%@sﬁ BN e Tr i ne trade
%T@T%@%@%@@%@fzr%&%@?eggﬁzdﬁﬂgdm gt i

pnggéwgfs bfuh{adan THIDURLISUEE hBdn feablai pkness

ter being dried, and the forned coating

| aYTheWa§p§’<ft!r§§:oﬁic 7Q§hﬁ@ﬁ1tla1&%en Utveas ThReddured Susing a
coating layer was irradiated with ultraviolet |ight

ulffrb o1vlét-isile Iihtage ctisphotomye fearim (riufectursd tynSELIMIADZU
mMVcn2) in a manner such that the anmount of |ight was
Cotpératibic rthettypeo Va3 hed’dl. chatak dyend that the rteansmittance
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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infrared light shielding filmwas prepared. Using the
prepared near infrared light shielding film various
10 properties were evaluated. The results are shown in
Table 1. The spectroscopic transm ttance was neasured
using a wultraviolet visible |ight spectrophotoneter

[ mnuf actured by SH MADZU Corporation; the type:
"UV-3100"]. It was found that the transmttance of

ner g e LIRS sl SHE ST o W ARPTY (500" (The

wavel engt h: 7802, 100 nm) was small. The transmttance
curve is shown in Figure 4. Exanple 2 A near infrared

[ : . : \
Cﬁ@é%%?ﬁ@ﬁ@&g&ﬂﬁeﬁ""‘“ﬁs prepared in accordance 20

Sanme procedures as those conducted in Exanple
1 exceRbrtib®aredORgRAGhElBNTESS: QfasdpRaniradrin hedordance

hexaacryl ate which was a hexafunctional acrylate

wifROeesarhswretatires et biyodyl RRAMckAY MK Exdinple [t ekcept libat
trade nanme: "KAYARAD DPHA':; the content of solid

100058206 By s asslO0hewatunesiodal acpilaiseoligomenRmanefactured by
SR399E" used in 25 Exanple 1. The results of
ARAKAWA CHEMIQAL DNBUSREES  letel. iidierfgade aapnes p BEAMSET
28 near infrared | iO%ht shielding filmare show in.
57‘55&3 Ied'Ihe fcszsalmanbti e hdnprenponentsar hoﬁf)/?s’ar%@tﬂ‘ﬁﬁg a
shiel ding filmwas prepared i.n agcord i ”
phofemolpRoRatiBs YA i, Besil Eaiac i BARSPMERiRigoR
that _ 100 ts ss _of a hexafuncti C t
useftAG b e oo PO AR DA LR L & A
I N TR ES,, Ltd, . . LT e N/ -
t he Tintiamitsopt s ludBioly B0FaPEE profpfiEling 1€ brepared
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”; 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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phot opol yneri zation initiator] was used in place of
"SARTOMER SR399E" 10 used in Exanple 1, and no

phot opol yneri zation initiator was added. The results
of eval uation of various properties using the prepared
near infrared |ight shielding filmare shown in Table
1. Conparative Exanple 2 15 A near infrared |ight
shielding fil mwas prepared in accordance wth the

th%ﬁg?lepéfgﬁg %o?%dt@(% s {W0%ko Oa Hu ?Qd i EXapple 11e)§9é§€ Rhat

mass O unctional "acryl ate

10@I %Qg%g hiBd Hf@%@\lﬁﬁére? }H)(tol-f%@{ﬁgfe #hich Wla@ a txﬁﬁﬁmtlonal
ra me:

the content of solid

ac?ﬁﬁ@@r&ﬁﬂh§meiﬂoﬁﬁfﬁnﬁ£§&@td& g TRACOFEI ey ilzadti te trade
initiator] was 20 used in place of "SARTOVER SR399E"

nassed ARORIAM-805; thedontent pisbhid ebypenienss'i W0%] was used
initiator was added. The results of eval uation of

in pa¢eoofs SARPOMERSSRIINY” tbesl pr Epamade Inear i nfrared
light shielding filmare shown in Table 1. 25
CompireardspdtsEnbrpprlaagion elewaripyg methngmgrﬁh@ prieRgred
filmwas_ prepared.in accordapce 2 t he sane

neﬁﬁ“é@@@ﬁ@d}g‘g% shieddimneclaly ase 8OVA 1Bx P -1 except that
100 parts by mass of pentaerythritol triacrylate which
was a trifunctional acr yiag)&ee nmononer (manufactured by
TOAGOSElI Co., Ltd.; the t nane: " ARONI X M 305";

pl ace of " ART " used kN0
results of@ f'l‘rgﬁrgoviug\l/arl ouskpru(%é)g ey gtllj& ng the
pr epar ed neaa‘f N?ﬁ?eflﬁe(f li ght shiel dim efrl m are shown

i n Tabl

monomer  number of curling curling due scratch dynamic
or oligomer  polymer- due to 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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Compound curable with Results of evaluation of active
energy ray properties nmonomer number of curling
curling due scratch dynamc 15 or oligonmer polyner-
due to to expans- resist- hard- izable shrinking ion
by ance ness functional by absorption group curing of
water (before (after 20 spray) spray) Exanple 1
nmononmer 5 -5 +2 good 20 Exanple 2 nononmer 6 -6 +2

gooq 2 rati i - . . 1
gxa%alsi\o R0t PR, e st RRBEe S it e
arativ q -
153 RTRE b RRREER, G A0 B9 cuasmba chfil e
to | st 6119' Qgso kiois §f wWdier PhAdeRkhibivaNt bétfer scratch
(EXanpl es and 2) suppressed curling due to

re SRS Y BesAbS AFRANIO hafduedserhanthaxhobilteededetrfeared
scratch resistance and greater dynam c hardness than

lighb SBR1@ngt fienh6BCoinphratied Exaniplght shiel ding filnms of
Conpar ative Exanples. As shown in Figure 4 in Exanple
1, MReshewn imfFeyued Ui ghtExainipdd dl,nghéfimﬁrofinfrméer? light
present invention exhibited the excellent near

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 18
advantageously used by attaching to curved glass faces of windows of

vehicles such as windshield glasses of vehicles.
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infrared |ight shielding property and the excell ent
transm ssion of visible 1light. 10 | NDUSTRI AL
APPLI CABI LI TY The near infrared light shielding film
of the present invention exhibits excellent near
infrared |ight shielding property and transm ssion of
visible Iight, excellent scratch resistance and
weat herability and, 15 noreover, excellent workability
in lamnation to glass QﬁM%HQSa curved surface due to
suppressed curling of the film Elevation of
tenperature at the inside can be suppressed and the
use of energy can be decreased by attaching the near
1. i Of hasechfrh et light ehidildigigf filvinveliich enpiéseathdrdveat ilayer
to w ndow panes of buil dings, w ndshield glasses of
whighi &l ésrneed] by noking ©fmacerdablfed formivsseshandd coat layer
refrigerated showcases. In particular, the filmis
compyam@ageoageyt feedbsyrbing awairnigftaredukigll aglas compaand
of windows of vehicles such as mﬁndshielg glﬁsses of
cuvaile oFiéh . acsiveGiRrER ray. annl iedisPoRed AR fagriof a substrate

R R T
METS AL AL T e
d is_dj > f t .
oo e £ SRR e B3RO0 R e o
di trate fil
R T LY T A AT

conprises a pol yfunctional acryl ate-based nonomer
having a 10 functionality of five or greater as a

2. MR ROAPRRMHed Bghi RRid&RIg filthr &dceedinigatot Ciinelldiwigrein
filmaccording to Cdaim1l, wherein

the substrate film has a thickness of 50 pm or smaller.

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

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

oxide.

4. The near infrared light shielding film according to Claim 3, wherein

the tungsten oxide is a composite tungsten oxide comprising cesium.

5. The near inffared light shielding film according to any one of Claims 3

and 4, wherein a content of the tungsten oxide in the hard coat layer 185

to 60% by mass.

6. The near infrared light shielding film according to any one of Claims 1
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the substrate filmhas a thickness of 50 mor snaller.
15 3. The near infrared |ight shielding fil maccording
to any one of Clainms 1 and 2, wherein the agent for

absorbing near infrared light is a tungsten oxide. 4.
The near infrared Iight shielding filmaccording to

Claim3, wherein 20 the tungsten oxide is a conposite
tungsten oxi de conprising cesium 5. The near infrared

to lé) gazzle?%ehﬁjé '}ﬂaife'riaﬂ‘ ﬂ)‘i‘cﬁ&ﬁhﬂgeé Ch Y cOAE 18ferCbdhPBisds a

erein content of t tungsten oxide in the
phB fﬁ)lﬁﬂ@hzbﬁ%ﬁr 11'11%1&501‘ t an@0thd yh4mis oalAager Tise foresed by
rared light shielding filmaccording to any one of
irr@kl?aﬂi@nﬂmtlﬁaltﬁr@vﬁlet\/lk@ftel n the material for formng a
hard coat |ayer conprises a photopol ynerization
initiator, and the hard coat |ayer is fornmed by
irradiation with ultraviol et light. 5 7. The .near
7.1 Afeanear infyaredshight ehirdding ﬁfhac%%‘%ldlﬁg tooClaim f grherein

wherein the photopolynerization jnitiat
the- Wg&g}qurgzqtmrf Zlgf.)f,w@,&y i Z'ilydroxy-f' [4'[3'(2'hydroxy-2-

t propl nyl ) hen 2- net ropan- | one.
m%.%y PHEE’rl ﬁpgﬂxﬁ’ﬁgﬁp éﬁ‘}lB m according to
any one of Clalns 1 10 to 7, mhlch |s attached to
gl ass having a curved surface 9. Amterial for the

8. nﬁﬂlfn’f/ n%{]lg‘lr a%reléjlghtt %iéltﬁkxgé]ﬁgmféécmm o) a'n?y Ses6f chefhs 1

mhereln essure
to %e%1§}5 Y€aqbhSd V@gia@é! av1ﬂ’§‘§ carv&d §§§§cé i I'madhered
ace oppositeto face adhered to the 15

substrate film 33

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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