;e3elL 1 JIJKP: Q h"6 T/ AN | NTERLAYER FI LM AND LAM NATED GLASS USI NG THE SAVE
FIELD OF THE | NVENTION This invention relates to an interlayer film
basi cal |y made of ethyl ene-vinyl acetate copol yner or

et hyl ene- (net h) ol ymer, andy | am nated gl ass usi Thi s
i nvention al so Mﬂ%mm\mam nated gl ass suitable for use@?%&ﬁ? essi de
w ndows. BACK JHE I NVENTI ON Lami nated glass is used for autonobile
safety gl ass platesvaﬁrazing materials for public facilities and
sports/excercise facilities, partitions and security doors. 3n general,
| am nated glass is prepared by lam nating a plurality of inorganic gl ass
pl ates via inter| e INTERFBAYRBRJFEbMe AND LM ENATED gERASSpl at es may be
replaced with organic glass plates, i.e. synthetic resin plates. For
interlayer filmfor |am BAXNG gFBESSAMEl m nade of Ppol yvinyl butyral resin
pl asticized by the addition of a plasticizer, which has a conbination of
excel l ent adherability to glass, tough tensile strength and a hi gh degree
of transparency, has been used as the npbst conmon 12 Cctober 1998 2
mat er i 2 IEERWOFe THEMINVENMIONt ed gl ass i s produced by using an interlayer
filmof this resin, the interlayer.filmneeds to be adjusted for humdity
bef ore the Fadisndinventpioneselaitels gloasan ifntetlayleer fdiley t he | anmination
procoss has to be carried out at high tenperatures and hi gh pressures using
an aut dzdsilealIffesadeomf iethplehe-vimylatacet atecespolymeaddizt i on, when
this interlayer filmis used to |am nate synthetic resin transparent
pl at es,dtiey beaet-i(mexdr) doryhetentopbodyaer, land| Panisnabed tgimrssterface
with the synthetic resin plate, Chas naking the adherability insufficient
and at ddikngathet isamet.urni ng the synthetic resin plate white by erosion. In
ordor to overcone these shortcom ngs, the follow ng three nethods are -
proposed; (Thidninverdiywralsbnrielatrde b laminapedsiglasssi ns obtai ned
by partial esterification of ethylene-vinyl acetate copol yner parti al
saponi fgwktalbbepfoduaise df Jeglanete sildat eninddwsi cati on No. 72-2| 03
di scloses.) (2) An crosslinkable interlayer filmis made of a thernosetting
resin conposition conprising ethylene-vinyl acetate copol yner, organic
peroxi de and silane coupling agents. A lam nated glass is produced by
heat i n@X¢KEGREBUNDODFt HE rmesENTKoll € i nterlayer filmduring the | am nation
process. (Japanese Patent Publication No. 90

Laminated glass is used for automobile safety glass

plates, glazing materials for public facilities and
sports/excercise facilities, partitions and security

doors. 1In general, laminated glass is prepared by
laminating a plurality of inorganic glass plates via
interlayer films, and some of inorganic glass plates may be
replaced with organic glass plates, i.e. synthetic resin
plates.

For interlayer film for laminated glass, film made of
polyvinylbutyral resin plasticized by the addition of a
plasticizer, which has a combination of excellent
adherability to glass, tough tensile strength and a high

degree of transparency, has been used as the most common

T
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3 12 Cctober 1998 53381.) (3) An interlayer filmis nmade of a resin
.conposition conprising ethyl ene-vinyl acetate copol yner or ethyl eneal kyl
(meth) acrylate copol yner and transparency inprovenent agent such as
condensation products. (Japanese Laid-open Patent Publi catioofcfyBer 198651 )
However, the above-nentioned interlayer film (1) nade of the partla?
esterification product of ethylene-vinyl acetate has shortcom ngs in that
the adherability to glass, transparency, aeatherability and humdity

resi stance are poor. The interlayer film(2) made of a thernosetting resin
conposition conprising ethyl ene-vinyl acetate copol yner, organic peroxide
etc. has advantages in that: the transparency inproves because the
crystallinity decreases during the thermal nodification; roomtenperature
storage is ppsstkhe,, hum dity control is not necessary; and | am nation can
be done wi thout using an autoclave. However, since it utilizes radicals

generated from kg edacoMEsi | DiinOha Ok ARG sREHAXipdRAuddd NBAUL Y &g aaRi gh
process tenperature, 140 to 150 C, so that it requires heat resistant dyes

when used fﬁhé’i—ﬂé?&@ A lpgatiad otassn, | eadi DgLbR1RB9RT WaNkAkidddy @nd
hi gher costs. It also has the shortconm ng of thermal defofmation when used
for synthetds f@$h0tRI@IRT humk@ 15} ADero2898nd ThRihAtebhayebckislsmdidn
made of a resin conposition conprising ethylene-vinyl acetate copol ynmer or

etryl eneal igila 4Bt ) daGhiHtdedn@He0| WY Bal 45 80SRAF8BEY ssMRRGVeBERe agent
etc. has advantages in that it allows the | am nation process wth no

aut ohesi on QfrAidd ol RUMKdighY +GHHL At @Fék NOn@UL O§h a¥BedkukB¥Clsing |

t enperat ures and pressures) w thout sacrificing the basic characteristics
required fan LA d@i gdedl aghesauebapd fdANS DA ENCym L MM it Y5 €858t ance,

i npact resistance and adherability to synthetic resin plates. However it
has the.fol |l owirg £8a8kQQH, NGSen tH1Y abiddtyay&btEing gkagsenl gbes in

wi hdow sashs cushioning materials such as flexible plastic beads, called
gl'azing chaapgnatéreyhthbtiedrebsnnd dadispmiat Passed N -eh manner, the
plasticizers in the beads transfer to the interlayer filmfromthe edge
portion of plasitiaiiesegl pasthangndetliaged miad haddgderimyertdd | m This

bri ngs about peelings in the interface of interlayer film/ glass ' plates.
Such st or abht k¥ azee deeshnthe Caysthahave iy gled jealHumaksnEalhed
"plasticizes resistance” or "resistance to glazing channel”. Any of the
above- nent a@nedabiingery nieshfyetiéht "EnHawe pheblseme R finte thlAEidei zes

resi stance. Accordingly, it is an object of the present invention 12

Cct ober 199@nthepieviries b pldes |ayetefl biymeand ibani nat ed gl ass which uses
it, wherein the interlayer filmallows the | am nation process at
conparativel y fawerrderpes adveesomet bhesehstioditidonimys oltand no aut ocl ave
wi t hout sacrificing the basic characteristics required for |am nated gl ass,
such as trfwshawéngy thues didthodsiasranpeoposatiherability, inpact

resi stance and adherability. It is a further object of the present
invention t@lpran denwerliayer| fiyem fisl maszied dfaniheamer Id sistc Wésin s S
inmproved in the long-term plasticizes resistance. As nmentioned above,

| ani nat ed QREEIN§E Ak R ttorala efstemi flicadawnobfvebhglesesuthy hsacet arobi | e,
etc. As an interlayer filmof this kind of the | am nated gl ass, a

pl asti ci zePROYYBEAY PAFthAlalsspandrf &gk ion| produatsnl  Jepdne®e t he ot her
hand, the degree of safety requested to the side Wndow gl ass of vehicles
such as adtdfsbt | Bubddcatiomdic sd 3wt @3 i aleohparssdn with the front

w ndow gl ass., Therefore, a reinforced glass, which is cheaper than the

| ani nat ed gFéésAHQQﬁf§$k#?%%3¥?c#&&ﬁrgéﬁﬁﬁiﬁ}ﬂﬂbdﬁyﬂﬁerﬂiwaayer film is
wi dely used. However, there have recently been requested a | am nated gl ass,
which is HEeTRRT ey thPGKk &fdid SOMRRS ¥t H9RerPRP AL 81 A8t eshyleaceyiavdn if it
is broken, as the side_w ndow gl ass of vehicles such as autonobile, etc, in
view of i RGN | AOBRITP TaefSE 3 F Peroxide and silane coupling

agents. A laminated glass 1s produced by heating
(hardening) the crosslinkable interlayer film during the

lamination process. (Japanese Patent Publication No. 90-



12 Cctober 1998 prevention of theft of articles in the vehicles. It has
[been *known that the | am nated gl ass using the plasticized polyvinyl butyral
interlayer filmis used as the side wi ndow gl ass of the autonobile (
Japanese Lai dOpen Utility Mddel Publicgtion No. 57- 11651 | at e
havi ng no edge franme is nornmally nounted to the vehicle S%O&O%%gjvggg t hat
it can go up and down. When the |am nated gl ass using the plasticized

pol yvinyl butyral interlayer filmis used as the glass plate having no edge
frame, the interlayer filmis exposed at the edge of the | am nated gl ass.
Therefore, there is a problemthat the interlayer fil mwhose edge is
exposed &B88Abk9 noi sture when using for a long period of tine to cause

whi tening of the edge portion. In addition, the interface is peeled off to
cause poor(Xppearinterlayiesh fildsul 1s madenbdr imoresirt gompesd tiffont he edge
has been treated, the treated portion sonetines becones fatigued when using
for a | oagmpedisdchgpfethykenandinyli acktfdieutopodynenplat eeyhylenent

'noi sture absorption. A still further object of the present invention is to
provi de alkgii fatesch)glassylat evebipdlynse xeand ntivanspaneneyn excel | ent
safety, which shows little noisture absorption fromithe edge of the

| am nat elimprayemerdn adent sachsas foaomdensayipnr poddafcts ne(dagavesses no
poor appearance such as whitening of the edge portion of the interlayer
film  AaiGesbplesr PESM1L Peblacaaligrealio ng7-2581. SUMVARY OF THE | NVENTI ON
To achi eve the above-nentioned first object, this invention provides an
interlayer fiHowewske, ofhe abevespieasiionédsinteerlaysy iHilmolm)i made 100
wei ght parts of ethylene-vinyl acetate copol yner or ethyl ene-al kyl (neth)
acryl at eogophlky partiaDles e iR catliqmrgfodict bfaetpyrlammy-vipydvenent
agent, 0.01 to 4 weight parts of a silane coupling agent and 1 to 40 wei ght
parts of aget@tien ha@sSighart dysiagar Len test nth@nddherabdilact yl essgbassh uses
the interlayer film The invention concerning the above-nentioned

i nterl aygerahspéiriehdis’ aredefhgfabeiatyehnid® wemidbeyf reslistmenéi ape. In the
above-nentioned interlayer film a nelt index of the ethylene-vinyl acetate
copol ymepogk .et hyl ene-al kyl (neth)acrylate copolymer nmay be 0.1 to 500

g/ 10- mi nut es) according to ASTM 1238-65T. In the above-nentioned interl ayer

filmthe tranpearieiaridapaeyeitn @9)eHad@yobeaatbheraRisatiDigpreaunt of
pol yhydric al cohol of 5 or higher hydric or its derivative and benzal dehyde

?grhhfaﬁf??#éb&l%gﬁgﬁiﬂgfiéiﬁgea%hyﬂgﬁﬁ%ylﬁfhb&cthtEpHdﬁ%I&méﬁpera
organic peroxide etc. has advantages in that: the
transparency improves because the crystallinity decreases
during the thermal modification; room temperature storage
is possible; humidity control 1is not necessary; and
lamination can be done without using an autoclave.
However, since it utilizes radicals generated from the
decomposition of organic peroxides, it requires a high
process temperature, 140 to 150 °C, so that it requires
heat resistant dyes when used for ornamental laminated
glass, leading to poor workability and higher costs. It

also has the shortcoming of thermal deformation when used

for synthetic resin plates.



CCH3)3 4 to 16. Werein, nis an integer of In the above-nentioned
interlayer film the condensation product or conpound (I) nmay be sel ected
fromthe group consinting of a dibenzylidenesorbitol conpound; a

di benzyl i denexylitol conpound, a dibenzylidenedul citol conpogp@dper1998

di benzyl i denemanni t ol conpound and a cal i xarene conpound. . The anount of
the transparency inprovenent agent is preferably 0.02 to 1 parts by weight,
based on 100 parts by wei ght of ethylene-vinyl acetate copol yner or

et hylene (neth) acrylate copolymer. In theyabove-nentioned interlayer film
the silane coupling agent may be a sil ane conpound which has a organic
functional group selected fromam no, glycidyl, nmercapto, vinyl and

nmet hacryl, and a hydrol yzabl e group. The anount of the silane coupling
agent is preferably 0.02 to Z parts by weight, based on 100 parts by wei ght
of ethyl ene-vinyl acet s S0PPs yNBL1HT (B yd o £ Mt dys ar rednaics oopsad yner .
9 12 Cctober 1998 To achi eve the above-nenti oned second object, a
hydrocarbon rggh r&%)d.rh_ﬁ dravareatdd ¢ 1usad dde dahe aheearmald eredtihpilenleayer
film In particular, a hydrogenated hydrocarbon resin having a

hydr ogenati onaLR{e Qqnedfh)%odnrAMaitghicodio inghreranids tpaakerabhey A

hydr ogenat ed hydrocarbon resin having a hydrogenation rate of 95 % by

wei ght or hi gheprosement mosmdr a&iblce. hilse adysinnagesi AnothAydidcalbowsr e8kn
may be selected fromthe group consinting of wood rosin, gumrosin, tal

oi | rosin, polynbrerégnr GSoFessydlsdenst e4trbsishonr 85 ALEB1 eRO hyRtdgtHat ed
rosin ester and m xtures thereof, and the_hydrocarbon resin nmay be sel ected
fromthe gr olfPRORSFnBFRARgGf 28FPFRAVEC 2helPBREUNEFRSFALLERSN®R R Cc petrol eum
resiin, alicyclic petroleumresin, copalyner Eetroleun1resin, h drqgenated
petrol eum r e RIS PAFESmoNSTBP e BABFAGAFLRE RRENB2 At Xt TRET2E BT 3 LCThe

amount of the rosjn_resin or _hydro arﬁon resin is preferably 2 to 30 parts
by wei ght, bd?%ﬂ“%ﬁe%0%°pag5§i%§t i §ht=dt é?ﬁ§|%ﬁé95?%®?aiﬁ§ﬁ%ne copol yner
or ethyl ene(qgi{yy %YL@LgsFQRQLW@%?aéU @Q&gﬂ?&&'ﬁf.i@%ﬁ%ﬂ:ﬁ%ﬁ&e& by
| am nating an interlayer filmaccording to the present invention ween a

plurality of (glAssadiat ﬁi“%h li@%f’f' yEhetdt M AC AN Lidih 1 11NG, g St

i nvention 0 12 October 1998 allows the [am nation process at

conpar ati vel ghloQWeiod £APer 84 Us €S- b L1y N}, hum dity control and no autocl ave,
wi t hout sacrificing the basic characteristics required for |am nated gl ass,

such as transpar eCyt1hgagLassi plavee, 1AUisldy so5is] afushiomaierability,
i npact resistance, adherability and non-aut ohesion property, and thereby it
has si gni fi cepteathalig agpesh | a5 tEraw ife perd srinaeEdand caldeds sakizlingy .
channels, are utilized. Using laminated glass in such
manner, the plasticizers in the beads transfer to the
iﬁ;eflayer £film from £he edge portion of laminated-glass,
and diffuse into the interlayer £ilm. This brings about
peelings in the interface of interlayer f£ilm / glass
plates.
Such storability as does not cause above-mensioned
peelings, 1is called "plasticizer resistance" or "resistance
to glazing chanfhel"®.
Any of the above-mentioned three interlayer films

have problems in the plasticizer resistance.

Accordingly, it is an object of the present invention



Further, the interlayer filmaccording to the first invention inproves in
tong-term pl asticizes resistance, and thereby this prevents the adhesion
bet ween gl ass plates and interlayer filmat the edge of beads from | owering
caused by the plasticizes in the beadssduring |Iong-termus ifawe the
above-nentioned third object, this invention provides a Iaﬁ?ﬁ%ﬁ%%ﬁgﬂggsfcw
vehicl e side window to be nounted to a vehicle side window so that it can
go up and down, conprising an interlayer filminterposed between gl ass

pl ates, the interlayer filmbeing made of a resin filmcontaining an

et hyl ene-vinyl acetate copol ynmer or_an ethyl ene-(neth)acryl ate copol yner or
a nodi fi 8 prévide tertpiey aaeﬁhﬁ4kﬂwﬁkéeﬁﬁmiﬁﬁéq \E%ﬂﬁ%ﬁﬁébﬁgerning

t he above-nentioned | am nated gl ass for vehicle side wi ndowto be nounted
to a vehRERE ditde Whemeini §hﬁegéit#éf]{5éfe¥e$éﬂ-meélt1@w§s theyelamination

Oct ober 1998 second invention". In the above-nentioned | am nated gl ass, a
peel strPRgERSSetatectrmpRrabhizelyydiower ntempesntuy@sgatiith oroorgani ¢ gl ass
plate or a plastic filmor sheet, which is provided in contact with the

i nt er | aybprmididy japntedlranfyno. @utaslaveg/ whthout isacmiciichrat tbred

| am nated glass, a nelt flow rate of the ethylene-(rneth)acryl ate copol yner
is prefepaBiig Chrractmaolgliosnreaudsed nfehelandnateshtdlessl, | suthaasd

gl ass, a water absorption rate ( water absorption rate at 23 C for 24 hours
accor di nrapspaSeitd00 humidihy iresdstancefi veribepadidrdiyy impaabre t han
about 1.5 % by weight. In the above-nentioned | am nated gl ass, a silane '’
coupl i ngregéstamne Endondheénabiildtiyne resin in the anount of 0.pl to 4
parts by weight, based on 100 parts by weight of the ethyl ene-vinyl acetate
copol ynmer or Idt yd emefwetheacobljaict copolyeepresemidiimveshpomwdtiot t her eof .
In the above-nentioned | am nated glass, a rosin resin or hydrocarbon resin
may be cpnouided am irMiexkayari il aanbudmbhatetiogl@smamisidly ivei ght,
based on 100 parts by weight of the ethyl ene-vinyl acetate copol ynmer or

et hyl ene{mptroyadr Wimttthe dhohgreermr pladitiietizeor pdedstaneresof . 1 n the
above-nentioned | am nated gl ass, the rosin resin or hydrocarbon resin may
be a hydrogenated product 12 12 Cctober 1998 thereof having a

hydr ogenation rate of 88 % by weight or higher. In the above-nentioned

| am nat ed gl ass meinteiomed nabogsen QamiHHedr §haseedisn uEed oA dydrogenat ed
hydr ocarbon resin having a hydrogenation rate of 95 % by wei ght or higher.

I n the abryetnwihdercods arélbéPdsgkash ddaauoshobiie], Net@y. baseamwct ed
fromthe group consinting of. wood rosin, gumrosin, tall oil rosin)

pol ymer i ;e fdayer BMdmpgenatiedsr R3hA, oOXiNe eFaRinabgdr ggamai,ech rosin
ester and m xtures thereof, and said hydrocarbon resin is selected fromthe
group cqrastiogzed FdIRALnEl PREEorauMiASdfapsoNBllfm Rt Mgy resin,
alicyclic petroleumresin, copolynmer petroleumresin, hydrogenated

petrol euysé@®@si NOnPihe BUHEEIhPHLE | OLBeMdeRftde abfl FarbueseqiRistdd ¥6
descri bed above, the | am nated gl ass for vehicle side wndow of the second

i nventi afhe Ss fdbawiindond a6 6F vwBhel1eataidls a8 ehymepale nydtdacetate
copol ymer or an ethyl ene-(nmeth)acrylate copol ymer or a nodified product of

these comlydEer §oa3adgiiih (ComPasnonSwaAl 1A 1d1 PRbRE ghasowigidsd he
interlayer filmshows noisture absorption properties which are drastically

smal | er MH@wre 5066 @f r@iGHBIGE 0§8hskaMwiAlA 04 a8RetpbPItAaR aXd Ci zed
pol yvinyl butyral interlayer film and causes no poor appearance such 13

12 Cct ouearmiwgéeasgm/aistsemﬂg@fu?@e?@_ﬁge_imrztéa)rb&iywﬁ Lnbakkaear film

interfacial peeling, etc. even if it is used in the state where the edge

portion 16ft dPEay@p Raugd QJsasﬁéélf?(QQE@q f@i’ov&-x}@i‘? Prékadnakel | M. ,
Regar di ng those containing a specitied anount of silane coupling agent in

the aboygd&sily fbbBh Fedt@dtH¥H 8 laminated glass, which is not
easlly broken and glass fragments are not scattered even if
it is broken, as the side window glass of vehicles such as

automobile, etc. in view of increase in safety sense and



specified peel strength between the interlayer filmand inorganic or
organi c glass plate, the above-nentioned effect is further inproved.
Furthernore, the Lam nated gl ass for vehicle side wi ndow of the present
invention is cheap in conmparison with @ conventional |am “@t@gtdﬂ)ler‘?l‘é gsing
a plasticized polyvinyl butyral interlayer film and is |less easily %roken
than a conventional reinforced glass. Even if it is broken, glass fragnents
are not easily scattered. Therefore, it is superior in action of safely
protecting the human body at the tinme of collision between vehicles,
t her eby obtaining prevention of theft of articles in the autonobile and
hi gh safEF?Y%ﬁﬁﬁqg;ofcﬁ?ﬁgtlQﬁiﬁﬁﬁ%?kﬂ%s%ntﬁ Be Vi ®%: the vehicle
front wi ndow._ DETAI LED DESCRI PTI ON OF THE_ | NVENTI ON A nore detail ed
description it thas theenr kaeem tddt stReviAmdariRd Ta 28 hYF&RE- NSy
acetate copolyner used in this 14 12 QOctober 1998 invention is known to
di ffer iRlesidsiachBolvvindnbyityaaloriopeeriayedeFdddt nkf MS9En$F acetate
content thereof. The vinyl acetate content of the copolyner is preferably 5
to 50 % bhewsige WIRARW pgLrefaply the tapuomabide dndaranese keidply 18 to
35 % by weight. The ethyleneéneth) acryl ate coEonner used in this
i nvent i ofiPR8 Eitdd i Wedel dPrbéd ciat iamiipar 8Acy 1d8& Mchani cal properti es
depending on (neth) acrylate the content thereof. The (meth) acryl ate
content of tRe TP yPrateshpvdng o1 yedgeofsemy Hys Y FPRL1Yore preferably
10 to 40 % by weight, and nost preferably 18 to 35 % by weight. The (neth)
acryl at emevrpedi ne tihe crehiehe- shdieh windgwase 58 \itercamyddeuRedRd
(meth) acrylate, butyl (meth) acrylate and. 2-ethyl hexyl (meth) acrylate. If
t he cont@awnef When thethasivatededass ywaingi hhea®ladgstized is too
hi gh, then the transparency of the interlayer film obtained is good, but
t he mechpalpxinylogurtyesl sishezadayersifilmt tenysed aspddre glasst he
br eaki ng-point strength is low If the content of vinyl acetate or (neth)
acryl at eplsteobavdmg tieredge fragie,e tdte cihmtearisyerpddila i exposed, but
the incipient fluidization tenperature increases to deteriorate the
| am nat i @b phecesigaEbidf tyhe ahamihatedarsl@me®ncy nay decrease significantly.
Anelt index (M) of the ethylene-vinyl acetate 12 Cctober 1998 15
copol yner or Tatendfomee ( nehakacigl & mupbépnbhatayhee ihtlexbayed
g/ 10-m nutes. More preferred range is 1 to 200 g/10 mnutes. If M of the
et hyl enef ¥1mywhascet ®dge sl grposed etsdxns-hobkshhxer where wolny yier i s
too low, then the fluidity of the resin conposition decreases and the
processa®i Lbhy peadedtodnt impe otessauisee )whkcenkagsodnithecadde) poor. If it
is too nigh, then the viscosity of the resin conposition decreases and the
i npact rpsrsience dn tddditionat edeglimtexitdee nkd pekell edeafifistsy camséehe
interlayer filmmay bulge out fromthe edges or may becones thinner. The
et hyl enepodpyhppeairairce,0pah YERT resuditsy lianeineé b} ocr glafter yeopdEwyemerifan be
manuf actured by a known net hod such as high pressure nethod and emul si on
nmet hod. Uhe édggehefs tHeenelgbitedsr age Mtesledr pottdon afonditcimes
et hyl ene-vi nyl acetate copol ynmer or ethyl ene(neth)acryl ate copol yner is
pr ef er alhecS8mEB0 far i5U_ D Geh Dl 8 1 pgeifemid y1 on§0perd 0d0@ OAMmerpsdnd
preferably 10,000 to 250, 000. The ethyl ene-vinyl acetate copol yner or
et hyl ene{peig) agErlizid tcapel yomplaey 1he pryvent! mylstndiel adddrpton.
pl asticization, partial saponification, acid nodification, crossinking,
etc. éht o form gvindi fieek s pdeBl echn ddiiié Oprebehtulidivient ispbaetds such
as adhesi on

provide a laminated glass for vehicle side window having an

excellent safety, which shows little moisture absorption
from the edge of the laminated glass even if it is used for
a long pefiod of time and causes no poor appearance such as

whitening of the edge portion of the interlayer film,



16 12 October 1998 adjustors, ultraviolet absorbers, heat stabilizers,
antioxidants, etc. nay be optionally added thereto. For exanple, these

: copolymers and their nodified products are described in Japanese Patent
Publ i cati on Nos.72-2103 and 90-53381 and Japanese Lai d- OgenQElebent 998
Publ i cati on No.7-2551 and al ready kndwn. In the present invention, it is
possible to select a suitable one fromthese known copol yners and their

nodi fied products and various fornul ati on conponents. For the transparency
i nprovenent agent in this invention, a.condensation product of polyhydric
al cohol of .5-_ or higher-pnolyhydric and its derivative and preferably 1.8 to
2.8 equigaFQﬁé§?§%geﬁfﬁ%ﬁﬁgﬁeegﬁd its derivative, or a conpound
represented by the above-nentioned general fornula (1) nay be used. Typical
exanpl es of the polyhydric alcohol and its derivatives used in this
invention may be sorbitol (glucitol), xylitol, mannitol, dulcitol, sorbose,
arabinitol, ribitol, fructose and etc. In particular, a condensation
product obtained fromsorbitol, xylitol, mannitol and dulcitol inproves the
t r anspar SUMMARY gQF f TEBININYENTIRNse can be used individually or in

conbi nation. Exagphes,Ofnbengaldlalniecand fissdephati vesidsedenBibAi S
i nvention nag be substltut#on gr%d cts of be zaldeg de 17 12 QCetober 1998
Lagehy orh ERSFTop

with at PER¥EYSTe B OMCSF Tal T34 gPoug , BUbE %l K69 gr oup
and et c. cohpssdondensadnmripmydud00i svesigittheprzed iof t e hydlenewivagyiranner .
Under th%cgegggpﬁggeiyhgﬁrér?EEhyﬂ@Né¥QXQ91C(ﬁé@ﬁhcﬁcf¥l§%E opolymer,

hi gher - pol yhydric or 1ts derivatives is put into a reactor equipped wth
cool i ng Pi-fdstant YAy PAELF, OF %ﬁrﬁéﬁggfﬁ%%dé“pﬁff’v??@nﬂe@rﬁ i Yells put
i nto thetreacwearighangaatsoonflensailizore @oudliagatkgsit iandddech 4ftol | owed by a
heated reacti.on for, synthesi e _con ensatiqg_a%%%_catalyst

s. , Exanpl es _of . t

used in tHEHhtRdETE yabEOEﬁVfEgyéna8FdPY§FPSFﬁeﬁgsEFFonﬂc aci d,
phosphoric i y l ori ¢ acid_apd _zi rid he conpound
represenfgﬁﬁﬁ§g%%€ gg%%%-ﬁ%%%?oﬁgasggﬁgr%PEFgghgfg ?F%%Hay be prepared by a
known met hod C ; 1 searc 16| )). Exanples of
t he condensat?@% gygééé?ESSQgﬂéggg&gguﬁ erggfégkﬂ%gﬁJ%%gﬁﬁe formula (1) may
be di benzyl, bj i hen [ xyLi t.Ql = .
i benzyl | Her e oL B T R e .t Sind
calixarengngggpgggd, whi ch are described in Japanese Lai d-open Patent
Publ i cati on No. -2551.) These can be used individually or in conbination.
I'n particul ar rndikhenaydvdenrsaiided GRMOUL And 16al ixXaiene codpeund are
preferable. Sanples of the di benzylidenesorbitol conpound 12 Cctober 1998
descri bedofibone s8Yyhendi-Renzyl 2d@AQIer RidpRllymdiss JrTRithy hetwyd 1dene)
sorbitol, bis (ethyl benzylidene) sorbitol, bis (propyl benzylidene)
sorbitol, (besh{botrylbeez ropddyme rsavalyl toa 0.0 .o B0t \d Adehazyd nuwkesse,)
sorbitol, bis (hexylbenzylidene) sorbitol, bis (chlorobenzylidene)
sor bi tol . aEganpleag &b RNSTMcAl2i3BarbSiMs are 4-t butyl cal i x[ 4] arene, 4-t-
butyl cal i xI 5] arene, 4-tbutyl calix[6]arene, 4-t-butylcalix[7]arene,
4-t butyl cal i x[8] &heén@bapa-nrntdaondd xIoferkrwer 4£1butyheal i x[ |1 A ar ene,
4-t-butylcalix[lIlarene, 4-tbutylcalix[12]arene, 4-t-butylcalixl|3]arene,
4-t but yl chFRREPAF&RENe 1npnevameAtc Aden Y F1at die ammPRRembid @Rl i x[ 16) ar ene.
In particular, the calixarenes wwith n of 4 to 8 in the fo&ngla I% are
pref er abl BFA8E&Ts & & PAL YRINF e ARt theP T dEF e ERF hufib’F th°t he
bracket i 5.3.,4alye of, 1 il 1115 Alove: Bpt] opeg. Lorm e (13x @ her exanples
of the transparency inprovensnt agent

calixarene represented by the following general formula

(1).



used in this invention are tribenzylidenesorbitol, sodium

bi s(4-t-butyl phenyl) phosphate, sodium -2, 2' nethylene

bi s(4, 6-di -t-butyl phenyl) phosphate, and hydroxy di (tbutyl benzoic acid)
alumnum In particular, when these are used in conbinati o @Wkigheptgbgast
one transparency inprovenent agent sel &ted fromthe group consi sting of

19 12 Cctober 1998 di benzyli denesorbitol conpound, dibenzylidenexylitol
conmpound, di benzyli denedul citol conpound, dibenzylidenemannitol comnpound,
and cal i xarene conpound, the obtained interlayer filmand the | am nated

gl ass are further inproved in transparency. The anmount of the transparency
i nprovenent agent to be added should be 0.01 to 4 parts by wei ght, based on
100 parts by weight of ethylene- V|nyI acet at e copol yner or

et hyl ene- (net h)acryl at e copgly nore preferable range is 0.02 to 1
parts by weight. When the-8 ransparency inprovenent agent is
too small, then inprovengn »parency is not sufficient. On the
contrary, when the anount 9H r anspar ency i nprovenent agent is too

| arge, it brings about decl 2 ol ubility in ethylene-vinyl acetate

transparency. The silane c agent jused in the present invention
i nproves adherability of the obyained ipterlayer film and has at |east one
organi ¢ functional group apd hy@r@iﬁihbl group. Exanple of the organic

functional group is am no group, egC|oy groyp rcapto group, vinyl
group and net ha up I9€ T8 n agent is that 20 12
QOct ober 1998 de§%$+ﬁggﬁlnn3§ anesgﬁft gpgﬁc at ent Publication No.7 2551.

5 o nogr opy| B rEE Ry AP %%%'?s%'{*iin%&gié%nﬁ%l?d{ﬁ e Eoh; SBRCL e | ane.

N (2 2%"%9’9%%‘-‘4%5%%3?] %‘PS%%%&?%%%%@QS. | BPHE %é‘%?nc‘ﬁset INER
?&5?52?% o 1 SBEBLRE By B g aggé[optyfi%&’%ﬁ@? b a‘?f%ef"ts
2203 U AORAAR deb Rk kST, @%ﬁ%%‘i&ﬁuanﬁﬂ%n"‘%&{%eéié TR Lo
ot hoxysi FAREC L oot bhBHAYL CHRTAT bE A PEReaad 45874 Yat 1z ifle

3- nercaptoBro 4mnhyld|nethoxy3|lane 3- nmer capt opropyl tri met hoxysi | ane,
3nercapt8 556%1 1 et hoxysi |l ane, 3 nercaptopropyldinethylethoxysilane,

agent cont ai A SRAYRLGRRLAee .@a”;fméﬁ%%sy Bidoguerbiaderdoia o of the
I .
gamn. moBRRE ARG OrI: Fordt RS & i frie L Fhbeb Hateh 07,400, RATHOGRH 1

or in Co”bkg %‘%k ethylene-vinyl acetate copolymer or ethylene-

(meth) acrylate copolymer.

In the above-mentioned interlayer f£ilm the silane
coupling agent may be a silane compound which has a organic
functional group selected from amino, glycidyl, mercapto,
vinyl and methacryl, and a hydrolyzable group.

The amount of the silane coupling agent is preferably
0.02 to 2 parts by weight, based on 100 parts by weight of
ethylene-vinyl acetate copolymer or ethylene-(meth)

acrylate copolymer.



21 12 Cctober 1998 The ampunt of these silane coupling agents to be added

+ should be 0.01 to 4 parts by weight, based on 100 parts by wei ght of

et hyl ene-vinyl acetate copol ynmer or ethyl ene-(nmeth)acryl ate copol yner. More
preferred range is 0.02 to 2 parts bygwei ght. Wien the amp2i@Qctobert1898si | ane
coupling agent is too small, then inprovenent of the adherability cannot be
achieved. On the contrary, when the anount of the silane coupling agent is

too large, it brings about yellow ng of the obtained interlayer filmand a
reduction of transparency of the obtained interlayer filmand the resulting

| am nat ed gI E eretfo Shdvi Sl A Llonda Qﬁ'c’bx{fsdﬂﬁlé’ ghygrocarbon resin
e &t

is added to ene-vi nyl acetate copol ynmer or et ehe (met h)

el SRR, U6 KORA). T L

etween gla at'es ‘and ayer he obt ai ned

| an nat ghn@i% %4 A GEFLFRS 89 Qe | 90gE LSS OPag ggégagagure

| ong-term per ornance n par on Kesr et’r ol eum

resin | 0 st |I ity.as n I 4 cjzer

resi sta %g hfcﬁ'g I(‘:‘\‘%)Snl't"hﬁs prlgv t}?'%rr\qeg%xdﬁgsog %l?t('t vvreBefg ass KI ates and

interla e ed ead from n

bl st d‘%&?‘l ﬁa]eh%i}*%f B8 Brg ranp e 5 '%zf“*%e T AR,

aspects ar ta d|f ent fr thos | ter] ayer .fil and

Ianlnatea Spag é%fh%$688§88 g& %s% Q % qgﬁ 9& ubl i cation
gﬁg h gsrderrn hﬁ ingéovenent of Iong ternrplastrcrzer

resrsta ®fh pf@ﬁ%ﬁ ?5? Srbon resin is petroleunrresrn To i nprove

weat her abi | ef erred, hydro on r inis r at e et rol.eum resin

havi ng a hyéﬁéy#hﬁ D TeELE BF é% ?ﬁhfeﬁg% mﬁi:ke geﬁigperred

hydroc bon resin is hydro ed petrole mresin havin hydr ogenati on

e orkgeny B3 ok HRRTERART RE MROT oo ATR e PR HA Tyt BELused

rosin (e in, m rosin, tall rosin, pol nerlzed rosin,

Cron ) Bhhe EgBiae PatEie R FRE; RoBLre: BYAARIRRRRPRAZRSERY dREHR arc. As

the petroleumresin, there_may be used alrphatrc etroleumresin, aromatic

pet r ol 2P R8s RY9NI98RAL A pEPF AR BMtaIs | 3Nd BIRLYRES SRETAUm 2RY) n,

hydrogenated petrol eum resin, pure nonomer petroleumresin etc. In

parti cutBg, ¥ﬂ€P€QE£PQKF%§eH ﬁPVpP&U%?kQE¢?dpEFPEIébﬂrﬁiﬂqP aronatrc (C9

) petroleumresin, alicyclic é petrol eumresin, C5 -C9 copol

petroldﬁﬂfé&angamf Phah ﬁePe§§ﬂ¥ﬂqﬂnﬁ?%%?n areRatd ey %ngonen

etc. There al so_may he used coumarone-indene resin, coumarqQne resin,

t er peneF9eLRn, a&#ﬁ%&%ﬁﬁr@@%%??éﬁ@ resinm,) GRROEYRE ToRSLIGLARN |

vi nyl t ol uene pol yner, al pha-nethyl styrene vinyl tol uene copol yner, etc.

These(ﬁﬁfi%'UQXGWQQﬁqHEEQHP?tSPIFHmb&ﬁﬁﬁﬂn|R#F3Tﬁ8n9mﬁﬁﬂP%ﬁr9%%Fﬁ resin

is 1 to 40 parts by weight, preferably 2 to 30 parts by wei ght, based on

100 parfeshy aRfgRdx3uras4kege9fny| acetate copol ymer or et hyl ene( et h)

acryl ate cogolyner When this amount is too small, the effect of inproving

| ong- t er m stBeaBmount 2 teagresim esshn 9% chYREOFSERGE LS bt 4Fned

| am nated glass is snmall. To the contrary, when this anmount is too |arge,

the ne %a#b%Yrén@Fhlﬂﬂﬂﬁﬁ&stbHcWBéQhﬁmﬂkﬁ$ﬁdsOnoﬁﬂOTm@n%ﬂnhﬂ of

hydrocarbon resin is 1 to 40 parts by weight, preferably 2 to 30 parts by
wei ght Wedeghetl ©f EGOﬂ&ﬂﬂﬁrtﬁﬂvklgﬁ?tameeMQBQ%Eman9F etdydeneopol yner or

et hyl ene- (neth) acrylate copolynmer. Wen this anount is too small, the
ef f ect @ﬁeﬁMbrevrméaMQuyqnglwmenrab|Irty and | ong- ternrplastrcrzer
resi stance of lam nated gl ass obtained is snmall. To the contrary, when this

anount is tbolﬂaigeﬁqdsgkhS®emsYbbbiwaBﬂIﬁdrMWCbpmﬂynédﬁgsqnxw, and the
transparency of the interlayer filmand the |am nated glass is
det eri dmdtexlayer film according to the present invention between

a plurality of glass plates.

The interlayer film according to the first invention



In order to prevent deterioration of the interlayer film a heat
*stabi'l i zer, antioxidant, ultraviolet |ight absorbent, etc., can be
optionally added within the range which does not damage the physi cal
properties of the 12 Cctober 1998 2#0i nterl ayer film Exanptiebepioddhe
heat stabilizer nentioned above are cal cium stearate, dial kanol aliphatic
tertiaryam ne, etc. Exanples of the antioxidant nentioned above are t

but yl hydr oxyt ol uene(B: ?T), totrakis-[nmethylene-3-(3",5 -di-t

butyl -4' - hydr oxyphenyl ) propi onate) nethane, | RGANOX 1010, | RGANOX 1076

avai | abl g116w® WlHdarsRifaitPen pridbefddaet eompadati8re ) 16Redl traviol et
| i ght absorbent are benzotriazole types, hindered am ne types and

benzophepengeiptRasre £ ¢i hahby husBdE NEPzeLAL 282! Anld/RRS Al€oclave,
2- (2' hydr oxy-5' - net hyl phenyl ) benzotri axol e,

2- (2" -hygiexpdt, Sacks£18vhyl RR@Has ReneRithatgh@stics required for
2-(2' -hydroxy-3'-tbutyl -5"-fnet hyl phenyl )-S-chl orobenzotri azol e,

2-(2' hyd e -fHsdsa enyl ) ' | e aBkN UVI N 320,
TI NUVI N %gfg}(g%g% a|“|;’\|s Szn%{,le?esméectt ive %fgég I’ag’l‘geéf? %érr%\id%%%%éi gy Co.,

Ltd. and nef L pder ) ar 27 ' from
Adecaagaggégé}%gifgéﬁéf%%ggénggéggigaé%gg?¥éb?gbﬁé;n€§§%%EF%§?f Lt d.

d t . > | ] - 021
200 €1 B8 ExRAN A PoAPERONE IR O o SERSCRS ol iSRRI ACZ,
In orderpfg g&%ﬂpﬁrﬁgﬁtw&vhﬂkﬁye@ﬁyﬁ% fiéﬁgfokhpﬁff%‘i‘?ﬂ{ Sdahd 1S
necessary to uniformy mix the efhyl éne vinyl acefaté copol ymer or

et hyl ene; rwlate copol yner, the transparency inprovenent agent and
t he ZEP%gg%g%%%g¥J%§88 sil ane coupling agent. Exanples of the m xing

method fol | ogy, JR{d s KNERE' B+ U3 & KPPRTCLRUERIRY 3d YA Elrst
invention improves in long-term plasticizer resistance, and
thereby this prevents the adhesion between glass plates and
interlayer film at the edge of beads from lowering caused

by the plasticizer in the beads during long-term use.

To achieve the above-mentioned third object, this
invention provides a laminated glass for vehicle side
window to be mounted to a vehicle side window so that it
can go up and down, comprising an interlayer film
interposed between glass plates, the interlayer film being
made of a resin film containing an ethylene-vinyl acetate
copolymer or an ethylene-(meth)acrylate copolymer or a
modified product thereof as a main component.

The invention concerning the above-mentioned
laminated glass for vehicle side window to be mounted to a

vehicle side window 1s hereinafter referred to as "the



the dry blend nethod which directly m xes the pellets of the ethyl ene-vinyl
_acetate copol yner or ethylene(neth)acrylate copolyner wth other
i ngredi ents; and extrusion nolding using the high concentration naster
batch net hod, which dilutes the nmasterqbatch pellets of the gitbyérersosvi nyl
acetate copol yner or ethyl ene-(nmeth)acrylate copol ynmer containing high
concentrations of other ingredients with pellets of the ethyl ene-vinyl
acet ate copol yner or ethyl ene-(nmeth)acrylate copol ynor to obtain nolding
with the prescribed concentrations. The resin conposition obtained by such
mel t - kneadi ' HaT=Io @ into a interlayer filmby the cal ender roll
nmet hod, ?%'g%g;ﬁ fiur{smn sheef casting nethod, the inflation tube nethod, etc.
If the interl [ Nt Ve, | t hj he, i mpact
resi stance ofﬂfﬁ%h% a%%%ehegqgéﬁ%%tg?ﬁgas%gﬁ r'yc?'ec’;rge'as%,i’g% if it is too
thick, th tr n of, .t l.am na g S _Qbtal L LI .decrease.
Therefor%?gﬁ%gghto s‘pni%?sgéepri&treéfralb?@?a%gg{n %ﬁaefglrrp e&gga%é t hod of
manuf act yring,l am e s _using.this.in ayer filmis ol, | ows.

HE AR (RS R PRBRCof L b RStk oh PG CE, ahash crvRirhy te

First, t yer mrs plac rgnspar en p?at S,

1006 synbRAVRE sbdth SPRFE "Had T b LRLEr TR R, Bt i, pESRRERING o

rubber bag,.After eration for a prescribed duration at a vacuumof 0 to
20 torr,srpli §'°tr1£§?a%}r$’8d to an oven at 80 Cto 120 C while in a deaerated
state, and then kept_ heated at .80 C to 120 C i.n this oven to ohtain the

| ani nated gl é’s.tl&ié)t@?ﬁ?rvg ,iof"ré nakRdi § &fss'arPdvﬂ‘%ﬂtcgﬁ!?f’ructi on
is fed into pressyrizi ubber, raqlls, jch is heated to 100 C.or higher,
for o prEste BEd s iadfel SRRRimet et $hn SaPPIYBR 4P (RESFaRPRIFeq

gl ass. The_l am nated gl ass, obtai ned by using the interlayer filmof this

i nventio 'Bachga%/Qéi§ZF*%3£Fsstructure of glass plate / interlayer film
/| glass plate. In addition, sonme nu|ti-I|ayered~l am nated gl ass al so can be
prepared. Exdfpltde APQyermenticned daninakPAadddsdrads ‘%*e‘?r(l) d ass
plate/ interlayer film/ polymer film/ interlayer film/, glass plate. (2)
A ass pl 2PBOFPLACK |EAkS §iYALRT@PSOTRLLQR IR ?ePFa?@rféﬂth gﬂass pl at e
/[ interlayer film/ polynmer film (3) Gass plate / interlayer film/ paper
/ int erI%%‘ést REROES g L) ATE. K?&P%})nt%t?l&eréﬁ?'ﬁrﬁladteé: 1E4 R etBayer
film/ polymer film/ interlayer film/ synthetic resin plate (5) Synthetic
resin plRFRERIARLY PQtemTe nihapeeRoul <& % 1Y oFedgbt-1998 / interl ayer
film/ synthetic resin plate / polynmer film(6) Synthetic resin plate/
interlayer fAPMtheRARIVe-TapLLPRARS Janinatednghasse RefildAte. Next, a
nore detail ed description of the second invention concerning the | am nated
gl ass f dFOWRhiBHe age@d MR SoptadRnese | igw thei SerdR A églﬁlad%%“’%r
vehi ¢l e side~w ndow, which is nmounted to a vehicle'side window so that it
can go W ahdOdohR, 4cPAFLSRY aWelahdn| Hased i9m 18P ePpEdEd BietWREIh Y| ass
pl ates, and the interlayer filmis nmade of a resin filmcontaining an

et hyl enc@%i Hye atbvieaecopnyhercetaie €opglamey ner hpibyyemes copol yner or
a nodified product thereof as a main conponent. Exanples of the preferred

i nterl ayereth) aczydatioSORVKYBE A AF nosilifdad Reprdngtagseraaf « he anount
of 0.01 to 4 parts by weight, based on 100 parts by wei ght of the

et hyl ene-vi n¥h &beét akovspoeyhipned diaminated nelafacr @l aQsigopee§hdr or
nodi fied product of these copolynmers, and those wherein a peel strength

bet ween ahehydreerxbon feshmrmaynbegaeind ajinest i atkeoresdgadine tgieiss
plate or plastic filmor sheet, which is provided in contact with the

i nterl apmoyntnpfi § 00020 pastkgbynwepgbitor AiHsed. ant 108 pgrd@ hihen t he

peel strength is too |low, then the
weight of the ethylene-vinyl acetate copolymer or ethylene-

(meth)acrylate copolymer or modified poroduct thereof.
In the above-mentioned laminated glass, the rosin

resin or hydrocarbon resin may be a hydrogenated product



28 12 Cctober 1998 interlayer filmand inorganic or organic glass plates or
+plastic films or sheets of the resulting |am nated gl ass are easily peel ed
of f each other. To the contrary, when it is too high, then the penetration
resi stance (inpact absorption propertizs) of the |am natedaabasbet $998
| owered, which results in inferior safety. The ethyl ene-vinyl acetate
copol ynmer or an ethylene(neth)acrylate copol ynmer or a nodified product
thereof is the sane as described above in the first invention. A nelt flow
rate (MFR) of the ethyl ene-vinyl acetate copol yner or
et hyl enee { GELBFACEN Gl:e £OPPh¥OEEnkS 1BHELAADI ¥e0sd 40 L300 i mhput es,
nor e prg‘%era%Iy lto 2%0 %0 nll}taes. nl\/lggﬁaés) nmeasur ed ?gcoe?'{ ng to JIS
R7210 (tﬁf@ﬁéggure: 190 ~C, load: 2.16 kg). Wen MFRis too low, a fluidity
of the interlayer filmis lowered to deteriorate the processability (e. g.
deaerati on peapghtld Jo L I e, e r when MFR i s
too high, a \%?’sggsél Sa;:%‘?ét‘&gﬁ?%ggﬁﬁangﬁnﬁ%ﬁ%?s-gr?g\%\gr’egﬁ{zgndpé%jéni nterl ayer
filmis d_qut fu d r{ion.after ] i.ng.. Therefore, the
Pé’éJgﬁ ofUhyld élf}:?ox?t gEsR] Fcnbg;ebae £ é‘%géhafl%d

appear ance becoies=inferior, Ss i's ‘decreased, and an i npact

e 1 o SR BRI HELARR oI E PERCIRACT R
b, - oo 1098 g i on. .
nodi 'eq%%f?%ﬁ,°5c§§9#éai t ober pl asticization, partia

saponi fi fication, crosslinking, etc.) to forma nodified

product. In addition, fornulafion gonponent,s such_as aghesion ad~ustors,
ranspar encyZiodle dRSVaTir a0t Shel Tatarnyed Fiafssr ke ot

ant i oxi dant etc.,.may he optiopally, added thereto., These agents are the
e s TR Ba¥.PRoEslactea Fhoul Ry Bl Cote1atERg: S MPad Sau
sil ane coupl)ing_agent gs the hesi on _adjustor. to the ethyl ene-vinyl

acet at e ynﬁPgoFO Ieﬁﬁffn%fh)ﬁeﬁg%atEQﬁXﬂﬁ ?goFxéiﬂﬁied product s
of these copolyners.. In addition, it [s preferfred to agd a rosin . resin or
hydr ocaPIGHF FESPALE FRE I TORLE VBRYFTac BYATOIRRRL SHeFOGL ester

et hyl ene- th)acryl ate copol yner _or difi.ed praoducts of these copol yners
to prevéﬂﬁyﬁﬁg%ﬁﬂﬁéﬁaﬁﬁﬁq%;éﬁﬂ%ﬁ%nsﬁgasbY&§% FRBLP &fer film ~of

t he obtained | ag pated gl ass from decreasi ng during |ongterm stqQrage and to
ensure FEHETEFh SFBMabDE SEOUMCORFIRE LRGSR Ry LAt L5nBtFOLE n I esin
or hydrocarbon resin are the sanme as those described in the first

i nventi &GESity REeMatsCHPEIHULHR FRS1R/ cAHIGN T Im PehEOLALE, B8R £ | m
fromthe conposition, and the lamnated glass fromthe interlayer film
there cSPRSUNTERH RELROASUITEF Hhy o FAFREERE UREPRHEARS IS edeai | 5 of
the methods are described in the first invention. 30 12 Qctober 1998
Furt her RO MIRCHBEUBRLELY S TRSHHt 2BRaMLFtuas ShegaPhi-in an

el evat ed-t enperature oven or autoclave so as to sufficiently adhere the
glass plate to the interlayer film The lamnating is not limted to the
above vacuum bag system_for exanple, _a sinple |am nating device

nmanuf act ur ed‘-’bygFf'ﬁﬁﬂ-?@ﬁl BRAYRertlke. lapdpated, hags pEogs¥ghicd &dditi on,
it is possible to produce a |am nated glass by using a fil mor_sheet of

pl asti cSt8e Fingeyephytbgetacanf ninvertienclp i lanirated: gdassafdar ent
i norganic or organic glass plate which conmes to insternal side of the

vehi cl eWPd chhe PR ED AR etdY IGNRM EhY LoASEtadE (PPoFYNeXi At Bfg t he
filmor sheet of plastic (e.g. polyethyleneterephthalate, etc.) on the

sur f aceebhyligne T grepl) agryladegamrokymergam @ Floklsfindtprofnetr ©dnes to
insternal side of the vehicle, so as to surely prevent the glass fragnents
fron1sch??éﬁ|ﬁ9P°ﬁ¥m$§ﬁiﬁ&tédﬂj#ﬂﬁ#qmmenébtainé@thﬁtkﬁﬂgéﬂtﬁér mount i ng
to the side wi ndow of vehicles such as autonobile, etc. in the state of no
edge fr@f@ssousiatg i theahngerdayer Hoim, sBoWS| Hoisd ure ARePTPLARR
reinforced glass. The interlayer filmof the | am nated glass is conposed of
t he respropehicmtwhithgarke dersitiiareslly nghaddetrattdagppdigserodr a

et hyl ene- (net h)acryl ate copol yner or nodified product of these copol yners
as the oanventibndl akambratéfdoglass using a plasticized polyvinyl

butyral interlayer film, and causes no poor appearance such



component. Such a resin filmhas a water absorption rate (water absorption
rate at 23 C for 24 hours according to JI'S K7209) of not nore than about
" 1.5% by weight. The water absorption rate is drastically |ower than that

(about 3.6% by weight) of the plasticijged polyvinyl butyrqb<bpb el aygg film
and, therefore, an influence of water or noisture is not easily exerted

VWen a suitable anount of the silane coupling agent is contained in the
resin film the adherability between the interlayer filmand glass plate
are particularly inproved. In addition, the |am nated glass of the side

W ndow i$g Nohigeaing Rokale bxdgaepbmf&n A0 hBel Ry e alfe ¢ 'PL PHed

propertles of preventing the glass frontscatterlng when t he gl ass I's

br oken. Fg ?a’i'\@ 13 S %é”ple% fmé iE‘VEEEklorlna’l & %@é‘{_é“ ve

exanples are describ e basic aracterlstlcs of am nat ed

vl gt WSEEHAE] eflgR” reparat.o%eﬁt%er?’tin fatee élaggf‘%% sedd oY

et hyl en n I t th a vinyl acetate content of 25 % by
wei ght gﬂ%f gk ?S % Eﬁﬁayn?£5$gllo m nutes (EVA X505 avallable from
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pol yet hyl ene ephthalate fil and.the s mn h constructi on, obtai ned
was pre s?ﬁﬁ%@é CaPta®t& ﬂ&ﬁ%ﬂiﬁ%sﬁfplgéeCea %Yﬁr@?gg%@(ﬁdJQO kg/ cn®
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conpri si PE Hﬁgﬁ?%ﬁ f and t he pol yet hyl enet er epht hal at e

fil | i bot h heet bt dt
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broken than a conventional reinforced glass. Even if it is
broken, glass fragments are not easily scattered.
Therefore, it is superior in action of safely protecting
the human body at the time of collision between vehicles,
thereby obtaining prevention of theft of articles in the
automobile and high safety, similar to the laminated glass

to be used for the vehicle front window.

DETAILED DESCRIPTION OF THE INVENTION

A more detailed description of the first invention is
given below.

The ethylene-vinyl acetate copolymer used in this



vacuum for 20 m nutes, and the vacuum bag with the sandw ch 12 t7ct ober
+1998 construction in it, stir, in the deaerated state, was transferred into
an oven, where it was kept for 1~ minutes at 90 G to obtain xam nated gl ass

having a |ayer structure of glass plat4 / interlayer fil mg Cphéisst 1998t e.
Examples 2 to 4, Conparative Exanples 1 to 2 The interlayer filns were
obtained in the sane way as in Exanple 1, except that prescribed anmounts of
et hyl enevi nyl acetate copol ynmer or ethylene~(rnetb) acrylate copol yner, a
transparency inprovenent agent, a silane coupling agent and a rosin resin

or hydrogarbon resin as sho [ ble 1, were used. Lam nated .gl ass S
Chen’ obt LA FEACAP A JAGIE abov i oo I TheT FRERAFRYEY APRTar TS ate way
as in Exanple 1. Exgnples.5 to 9, arative Exanples,3.to G The

Thter . | BEPPRFLE AP TH L ooR] NIPHD SHALOLS QORHADEXAAGTECE - except
that prescribed anpunts of ethyl enevinyl acetate copol yner, or
ethylene-(ne?ﬁfzﬁﬁﬂﬂ%ﬂ%?%b%%?yﬁ@PF%??r%ﬁsb%?eﬁe?oﬁﬁﬂFJVéﬁbnt agent, a
silane coupling agent and a rosin resin or hydrocarbon resin as shown in
Tabl e 2 PY¥Rfergbdd S .38 it b Jyavelght + SpPREARIBYYudionda P wt
abovenentioned interlayer filmin the same way as in Exanp~.e 1, except

that the®sa®@di PRS¢oRIERRTADIY WA8 kep3T ikt wetabt.34The &ltvbsna9os
for 30 mnutes at 100 C. Exanples 10 to 21, Conparative Exanples 7 to 15
The int efMeld) pEEYdal® CRREYRRY RFechd kel fainyentAoBxd®piad SO except
that prescribed anobunts of ethylene vinyl acetate copol ymer or

et hyl en&knoM®e h}0a8dfifare idbp*o?@%‘ék’?r&nﬁi’ar%"tﬁbrmlyaﬂgﬁ? VEFORE At , a

si |l ane coupling agent and a rosin resin or hydrocarbon resin as shown in
Tabl e 3 dgpeudlingr enydaethlamerydatg 4dhe wenterh bhespadd by using the
above nentioned interlayer filmin the sane way as in Exanple 1, except
that the sanﬂhﬁcﬂmﬁﬁhﬂri@!?bﬁtaagongﬁnﬁrpfhbgeveﬁpﬂéwmﬂ@lﬁ&nues at 100
C. Exanples 22 to 26,. Conparative Exanples 18 to 21 The interlayer filns

wer e obte¥eferahlyhd oS vy by valghinpmone preferabhit 10r 4ocrdibheh
anounts of ethylene vinyl acetate copolyner or ethylene-(nmeth) acryl ate
copol yméry weighhspandnopstpreferablygd® ta 35| ankycwepphhg agent and a
rosin resin or hydrocarbon resin as shown in Table 5, were used.

The (meth) acrylate composing the ethylene-(meth)
acrylate copolymer may be methyl (meth) acrylate, butyl
(meth) acrylate andlz-ethylhexyl (meth) acrylate.

If the content of vinyl acetate or (meth) acrylate in
each copolymer 1s too high, then the transparency of the
interlayer film obtained is good, but the mechanical
properties such as tensile strength is poor, i.e. the
breaking~point strength is low. If the content of vinyl
acetate or (meth) acrylate is too low, then the tensile
strength is expected to be good, but the incipient
fluidization temperature increases to deteriorate the
lamination processability, and the transparency may

decrease significantly.

A melt index (MI) of the ethylene-vinyl acetate



Lam nat ed gl ass was then obtained by using the above nentioned interlayer
‘filmin the sanme way as in Exanple 1, except that the sandw ch construction
was kept in the oven for 30 mnutes at 100 C. 35 12 Cctober 1998

Conpar ative Exanples 16 100 parts of a ethylene-vinyl acetgfg, ﬁ/:mggr
with a vinyl acetate content of 25 % by weight and a nelt In e@% ) of 2
g/ 10 mi nutes (EVAFLEX360 avail able from M t%ui -duPont Chemical Co., Ltd.),
3 parts of triallylisocyanurate (TAI KU avail able from N ppon Kasei Co.,
Ltd.), 1 part of 1,1-bis(t-butylperoxy)-3,3,5 trinethylcyclohexane (PERHEXA
3M avail able from N ppon Gls and Fats Co., Ltd.) and 0.3 part of

gamma- net hacr yl oxypropyl tri met hoxy-si |l ane, and nelt-kneaded at 100 C to
obtain the resFAPSAYIEH (9D e thyifinfat €L gt HAST Mt € HERP ObYBE RSB HyP &isP ng

t he abovementioned resin conposition in the sanme v$y as in Exangﬁlbekozz,
except that thtos8RAwiSH ToHNYUES - o) BEpte T et Rt it 1 /0 g/10
Conparative Exanples 17 200 parts of ethyl ene-vinyl acetate copol yner

( ULTRASEN 750 B¥BF[&5l-e from Tosoh co.) with a vinyl acetate content of 32

% b i ght, M-R of 18qg/10_ ni nut 300 t f 10- wt % sodi hyd id
sol ﬁt }Aglngand 150D()§(‘fr1tﬂgI ik %ﬂnegﬁg‘ ee“?'%P%ﬁog%e%ﬂ%cﬁ(%%offﬁéﬁrgeﬁﬁi :)g)o(ll ©

ith [ d fl - | ysi i h
Carri 60 oot duf FRGEAGECUAHE ARA Lok et o8 S 1T o, B
S011d portion seg,aoll,eaboqydy LLLbeLng i AR ALy Bl e

saponi fi cated uct*wth aponitication 0

th tiall Lflcat f | dride, 40
art Dot o FEReaLERE LD AgHE e 18R PULE B RIRBT becBRALI| OO 4

iped with ' d fl . i '
o o et b L AOLEREAR 390 Bk C | 1 9NIRNEEE  IRE T EACE SReD2SEBLLLE.

was col | ected dy fid!2abng onobl el od ERdbied:pradueht Lhsapartially

saponi fi cated product, product Ich was partially esterified with phthalic
anhydride). Thedmstinébyoesigéi {iodnptedugtobt abbgdnuasvasgayged-byskhe

el ement anal ysis and the infrared absorption spectral analysis.to confirm
that it had aaddwhacthoeelgpat eplilnfmady2btihy vetghtomvihyl e@feshor may
content of 16.1 % by weight, vinyl phthalate content of |12.7 % by wei ght
and et hyl ene bewtoerds ofhtBnét by wei ght. Lam nated gl ass was t hen obt ai ned
by using the abovenentioned partially esterified product in the sane way as
in Exanple 22. ThaabtbyleiSConpoglt aoatetei aopoluyper 6rl e)}hpPlens-by

Wei ght Copol ymer EVA (EVA X505) EYA (ULTBASEN 731) EA (ACgl FT WH202)
Transpar ency i( mertdveamsrylatge o lporey | ¢awnes ordniyHictured by a known

Bi s( et hyl benzyl i dene) sorbitol D benzylidenesorbitol coated Wth higher
fatty acid 4-meBhe@ seetd @4 iine S8 sure coepgtidhpaheganulsion method.

3- Ami nopropyl tri met hoxysi | ane

N- (2- Am noet hyl ) - F3fvi FARF O34 ridth W el et hoxgsrFareolecular welght of

3- Yercaptopro gl triet hoxysil ane

N- ( 2- Ami noet hg - 3}5‘%37?6%'(?&}'13&11’ ARG T IR TR AR N ProhYAR$ T et hoxysi | ane

Fosin resin of hydsQearion f ey koSl K S raranty 3,000 to 500,000,
more preferably 5,000 to 300,000, most preferably 10,000 to
250,000.

The ethylene-vinyl acetate copolymer or ethylene-

(meth)acrylate copolymer may be optionally modified (e.g.
plasticization, partial saponification, acid modification,

crossinking, etc.) to form a modified product. In

addition, formulation components such as adhesion



Arkon P-90 FT8-6100 Arkon 11-100 12 Cctober 1998 Exanpl es Conparative

sexanples 1 2 3412 100 - - - - - 100 - 100 100 - - 100 - - 100 1.0 - - -
--05--05--02--02-1-1-1031-1 0-1101~-~0.1
si=isizia-,i -1 -1 -1-1-10.1M46----_5 --20---_12®ctober3fooR

Oct ober 1998 Table 2 (Conposition of interlayer filn Parts by Height
Exanpl esConpar ati ve exanpl es567893456Copol ynmer EVA ( ULTEASEN

751) 100----100100100100EVA ( EVAFLEX 170)-100----'--EVA ( EVAFLEX
270)--100------ EA (ACgl FT H202)---100 ----- EA

DPDJ- 9169 ----Ioo----Tra S arenc ro
ggentD tEResBrbE sggg SS?%%ﬂHMﬁ&?P?&éﬁS%?I|t0|--1 0-----

- Di benzyl i dene le g(')l _e-t_-cl E’rﬁéi-éetog’g | eil i xJé a e{‘ﬁege‘?’_b'o 1----Sil ane

coupl i n§

, N-(2- Ami noet hyl) am nopr 03---0 050. 005net hyl di met hoxysil a
neN—(2 Ami no&? yF¥a§R%ﬁnuﬁﬂégglc°PG mﬁ;ﬁnﬁqqrﬁﬁﬂgfyypﬁﬁﬁi?qfercaptoprop
yl trimet hoxysilane---0Q.1----- 3-d yci doxypropyl tri met hoxysil ane----0.2----3-
Ani nopr ®FAGIG et A5Ry SessTdhed . iDOJBPR8§Fﬁ é&&?P%rP“9¥#SE&H&ﬂlresinArkon
P1157----- 50- - Arkon P90-20------ 10Ar kon HI90--15------

-6100- - ¥os. 72 2R 31804 9.0>(R338 {0304 REPSPPSﬁuLaiQOOPen3§affﬂ&nober 1998
Tabl e 3 (Conposition of interleyer film Parts by Hei
Exanple?ﬂ@ﬂﬁﬁﬂkﬂﬂ&SH@l?tﬁ@@ﬁbzw@@pelyﬁéﬂEvKWHWﬂ'nvﬁﬁmﬁhe present

T51) | oo- -1 ool ool ool ool ool ool ool ool 00OEVA (EVA X505) - 100---------- EA (ACRI FT
1A202) - iny@ntion, i 45s passidleptevesdect a suitable one from
agent Di benzyl i denesorbi tol 0. 3-_----0.30. 30. 30. 30. 30. 3Bi s( et hyl benzyl i dene)

sor bi t otth@se -known.- coppemens cemdsbhpilromoddftiesl tpredugts. and - .. - hi gher
fatty acid4-t-8utyl

cal i x[ 4vardieus -fopBulation Pidepeyentisnexylitol ----0. 3-7---Di benzyl i denena
nnitol ----- 0.3------ Si | ane coupling

agent N- (2- Alfomethg| transpangnoyyinproyement0yya@sd. H80Lb36. 050. 050. 050. 05
met hyl di met hoxysi | ane3- Am nopnpyl tri met hoxysi | ane-0.02---------- 3-1(ercapto

propyl t dnveitaborsi | aneondeRsation -p8odugti ofxpolyhydriceahoeholl ®fe---1.0
-------- Bydr ocarbon resin[Petrol etmresin] Arkon P-115 (hydrogenated 95
~t %9 7- - 5F¥70x -highHeo-phiyhygeria cand®5itsfesivative -amd oprefiggaddanat ed 95

art%--35---"----- PTO (hydrogenated 95 rt%9---7-------- Y-100 (hydrogenated
80 *t% 1.8 to/-2.8 -eqRigadentmm hiybengahdebyde -and -iits- derpwaymye,
(non- hydrogenated)------ A-T---Rosin

r esi nKEo?1 s compoundOrefRedkhted -by - théOabovedentioned- geﬂeraAO 12

Oct ober 1998 Table 4 (Conposition of interlayer filnm Parts by Height
Conpar aforaudean{l ps8P 1Bl B A15Copol ynmer EYA ( ULTRASEN

751) 100- - 100- - 100- - EVA (EVA X505) - 100- - 100- - 100- EA (ACRI FT

1H202) - - 100-ryifi0ca108Xampdes e ythappolghydiric alcohol and its

agent Di benzyl i denesorbitol ---0.3--0. 3--Bi s(net hyl benzyl i dene) sorbi t ol - 0. 005
--0. 3- - Gedvanawe s cesedodhi ki< axivenkidh- may- he3-sdrBihtigber fatty
aci dSi | ane coupling

agent N- (g1A@ire)hy| 3y Bieslnopanyi tdl P54016216.1Q0-€b Ko de PSnet hyl di net hoxy
si | ane3- Am nopr opyl tri net hoxysi | ane- 0. 05- - - 6- 0. 05- Hydr ocar bon

resi n[ Petrabiedrnglesi pipLken ,Pfilic{dyelr agéneted 9Inmtpdht/tedlar;- B- 100
(hydrogenated 95 wt. %-7--7--0. 05-P-90 (hydrogenated 95 ~t,%--7--7--60
41 12 CebabensEiYord aptedbctComasinednt sdmi Bbebliayar, fxymt&arts by Hei ght
Exanpl esConpar ati ve exanpl es222324252618192021Coo 1 yner EVA ( ULTEASEN

751) 100manni@@i0GkHY 190EYAt bR YAgzoved) t A@0t ranspaéhdFVAFLEX

270) - - 1DO- - - - - - EA (ACgl FT 8H202)---100----- EA

(DPDJ- 98 6Gh4 ficHHx- Iy - Tranepar &y bdpisy&NEAlividually or in

agent Di benzyl i denesorbi tol 0. 3----0.30. 10. 30. 3Di benzyl i denexylitol--1.0-----

D benzytospaaamimd ol ---1.5----- 4-t-Butyl calix[4]arene-0.3--0.1----Sil ane
coupl i ng _

agent N- (2- Apxefi 1wd ) 0 8- BEhQ@@HHh@dQ 95@ 925 @05 3t Pe H0GBBENYINDI met hoxy
si | aneN- ( 2- Ami noet hyl ) - 3- am nopropyl ---0. 3------ trimet hoxysil ane3- ber capt op
ropyl t ri Fekhexyeidtansh -méy 1be Bﬁ%éiﬁ%ﬁﬁ@%ﬂpﬁ?BEhEMd“ﬂﬂ“ﬁ@ﬁt&B&éhydeo 2---
. - 3- Am nopropyl tri met hoxysi |l ane------- 51 ;0sin resin or hydrocarbon
reS|nArkon P-1157-.------ Arkon P-90- 20 ------ 10Ar kon

1~-90--15------ FTB-6100---5----- FTg-8100----20----e0sin

KE-31l --------- T- 100X 20__Kg-611------- 10-



42 12 Cctober 1998 The details of the copolyners, the transparency

i nmprovenent agent, the silane coupling agent and the rosin resin or
hydrocarbon resin in Tables 1 to 5 are as foll ows. 43 12 Cctober 1998
Tabl e 6 Ethyl ene-vinyl acetate copol yqer (EVA) Yinyl Wi ghtgcebpiravengoeM
(g/ 10Pr oduct cont ent nol ecul ar m nut es) manuf act ur er nanme(w .

%9 wei ght (x104) EYA33152M t subi shi EYAX505Chem cal Co.

Lt d, X505ULTRASEN28126Tosoh Co., Ltd. ULTgASEN751751EVAFLEXDu Pont

M tSU|EVAFLEX17033201Ponchen1calsl?OCo , Ltd. EVAFLEXDu Pont

“Atsu'EV@ELEXQZQ%%QEt]$KQYSEethgf¥%@xgkom Li dxy IaBH%éi ,aryl

Et hyl ene- (neth)acrylate copolyner EA) Vi ght. Tontent verageM
(9/ 10Pr odygt, ngghh@nufacturernanecopolynerVélght(x104)ACR
IFTSunltgnDAéRIFTEt Qﬁene 220184Chen1ca|s

Sﬁ.cgbégégztﬁ §ﬁ§¥¥é%§5§§%¥§§c? dyygﬁ%Fggh%Hngzeqacf§lé?ecopolyner

44 12 Cc ﬁggpare nesor bi t ol
(EC 1- 55}'8‘%%6‘(%%2%81“ Co. , 6 egrﬂ?'?%n?%%%enzyﬁl dene)sor a?”teol (GELOL MD,

S ds | FEERyBYERIRarcatiol & P 07 ¥ SR o Py PRIl o LA L ane Y
Chenmi cal 3 €0y ¢k e)s T%’?}ﬁ’hiﬂ%e% lrjg, Qs 4, %@fﬁiﬁéﬁd%itp cooling

dlbenzylldenenann i'tol esrze ane

o nonf BB, P A AT oxfhaatifice or 1ts certvative

N (2 am g d T O BB ML TEERRAG B0Fel IR ctpd)

oo LSRR s TSR Bl dy) for aymenesis.

EOLS! IO DRSBTS LBNRL U Dera b bR B TS

o (B TR R o OO L o
phosphoric acid, hydrochloric acid and zinc chloride.

The compound represented by the above-mentioned
general formula (I) may be prepared by a known method
(Accounts of Chemical Research, 16, 161 (1983)).

Examples of the condensation product or the compound
represented by the formula (I) may be dibenzylidenesorbitol
compound, dibenzylidenexylitol compound,
dibenzylidenedulcitol compound, dibenzylidenemannitol
compound, and calixarene compound, which are described in
Japanese Laid-open Patent Publication No. 95-2551.) These
can be used individually or in combination. In particular,
dibenzylidenesorbitol compound and calixarene compound are

preferable.

Eamples of the dibenzylidenesorbitol compound



Petroleumresin Arkon M90: alicyclic petroleumresin having a
‘hydrogenation rate of 80 % by wei ght ( Arkon M 90, Arakawa Chem cal Co.,
Ltd.) Arkon M 100: alicyclic petroleumresin having a hydrogenation rate of
80 % by weight ( Arkon M 100, Arakawai@hem cal Co., Ltd.) A &efober 1808
alicyclic petroleumresin having a hydrogenation rate of 95 % by wei ght
Arkon MP70, Arakawa Chem cal Co., Ltd.) Arkon P-90: alicyclic petrol eum
resin having a hydrogenation rate of 95 % by weight ( Arkon P-90, Arakawa
Chem cal Co., Ltd.) Arkon P-100: alicyclic petroleumresin having a

hydr ogenaéseibaide afovid Mapybaedgblenzy kden&sd 881 tbgkayss Chem cal Co.,
Ltd.) Arkon P-115: alicyclic petroleumresin having a hydrogenation rate of
95 $ by ?ﬁéﬂh?rlbe@{z}qud%ﬂéﬁ,sﬁtammﬂm CoéthPlbehizd)idele $100: pure
nmonomer petroleumresin, styrene oligoner, non-hydrogenated ( FTR- 610D,

M tsui Peb¢BERe,Ca1 6o propy PoORLYNAIaCOB 6rbldo) FHR3100: pure monomer

petroleumresin, styrene oligoner, non-hydrogenated ( FTR-81 00, Mtsu

Petrochembgdy 168nzyiilidend) (dorSYRBAESIEL Hf ( PI¥bhaonasyduyol 182 g (1
nole) of D-sorbitol, 212 g (2 nole) of benzal dehyde, 800nml ef tol uene and

2m of Qﬂﬂfﬁitb&@tb@%f%ﬂé*?iﬁeﬁﬁ?dfﬂ@ﬁéﬁEgbfﬂi?o§,3bh%tef 3-necked flask
equi ped with an agitator and a reflux condenser. The reaction was carried

out for ?cgggggbghz§1gggﬁﬁgptgéfbggog.C: Next toluene was renoved by
distillation the reSidue was neutralized with potassi um hydroxi de. A=ter

\3?32:12& i ggkgg{%%%r_%vg?y% ?g?gg&agce({% ;qsg?]t %gg?@sbgf WeD: E])g])zylo:c denexyl i tol
e ooy SEFHRAT AL ARHE o Oy e e e o o) o
E{LLE?;H%%@%E?ﬁgﬁﬁﬂfékﬁ%%ﬁgg %sﬁgng&gga%9%§r§%¥%%§§Lgéggrbenzylidene

xcopt  (PaETLERA TR ek AECERUTY BRI R o RERREV ST o D corbi tol

A7 T2 Ouebor 1999 TBYSHAdle ProneLhy Jaska of (2l pahed @ass Each

| ami nat € ass™ o ‘Exanpl s
butylcalix[l2]arene, 4-t-butylcalix([13]arene, 4-t-

butylcalix([l4)arene, 4-t-butylcalixil5)Jarene and 4-t-
butylcalix[l6]arene. In particular, the calixarenes with n
of 4 to 8 in the formula (I) are preferable because they
diffuse well into the resin.

Each number in the brackét is a value of n in the
above-mentioned formula (I).

Other examples of the transparency improvement agent
used in this invention are tribenzylidenesorbitol, sodium
bis(4-t-butylphenyl) phosphate, sodium -2,2'-methylene
bis(4,6-di-t-butylphenyl) phosphate, and hydroxy-di (t-
butylbenzoic acid) aluminum. In particular, when these are
used in combination with at least one transparency

improvement agent selected from the group consisting of



Conparative Exanples 1 to 21 was cut into 2 cmwide, 10 cmlong strips to
,prepare test sanples for physical property tests. The followng tests were
conduct ed using the above nentioned test sanples. The testing procedures
are described bel ow. The results are gspown in Tables 8 to 1b20ctober 1998
Transparency test Integral turbidity neter (Sekibun-shiki Dakudo-Kkei
avai l abl e from Tokyo Denshoku Co., Ltd.) was used to neasure the total
light transmttance (% and the haze value (% of sanples. The test was
conducted with n ~ 10. (11) Adhesion strength (Peeling strength) test The

interlaygn pled 4911 88RE58E8k Y 0 (RImPBERAT 2l Bah24AS ddH &kpPEedi bet veen
transparent float glass plate and polyethylene térephthalate film and

adher ed Bgﬁg$& ,S@fBEHQQQ?ﬁEQQdﬁié{éﬁlOéohB%uQBﬁparing of the

above-nent1 oned |[am nat ed” gl ass. m nat e obtalned was cut into 2 cm
i de, 10 I I iy N fi t e portion
o " 43 $3PE A BRenpIe oL RN e AR eRaRRR g BT Dol
strength / h i S d i e tensile
t est e? (ﬁ‘éﬁgﬂ ona%éSSBﬁgx%%la?g\gﬁlizﬂf%m%i gﬁ?e@%ﬂ%on%r% 3@%?§§ngg8r awi ng
t he end QLrK@%ﬂ“?ﬁﬁ?b%@&eEha¥?h§§%49é§c€.SDEEd of 50 cmm nute. The
(T 0

testing was conducted wth n = ng-termstorability test After a

i I fi d d -
R R N e e T
e & R TR o N

2 70 C 70 C - C 2
v &1 ouRl 05 SR B U8 IO S £ORLES OB AD Gy 28 © ot 2

70 C overs RyRaues: (oG, PRNRL ¢ o0er ¢ ENARGRd: T O rREChEdd MRS AISEL 10
range is 0.02 to 1 parts by weight.

When the amount of the transparency improvement agent
is too small, then improvement of the transparency 1s not
sufficient. On the contrary, when the amount of the
transparency improvement agent 1is too large, it brings
about decrease of its solubility in ethylene-vinyl acetate

copolymer or ethylene-(meth)acrylate copolymer, and reduce

the transparency.

The silane coupling agent used in the present
invention improves adherability of the obtained interlayer
film, and has at least one organic functional group and
hydrolizable group.

Example of the organic functional group is amino
group, glycidyl group, mercapto group, vinyl group and

methacryl group. Preferred silane coupling agent is that



A sanple was allowed to stand for 2 weeks at 55 C and anbient relative
~humi'dity of 98%, and then checked for peeled |ayers. However, |n Exanples
10 to 21 and Conparative exanples 7 to 15, each sanple was allowed to 49
12 October 1998 stand for 8 weeks at Z C and anbi ent rel §2i0gtobermadg y of
95% and then checked for peeled layers. (vi) Boiling test. A sanple was
allowed to stand for 2 hours in boiling water, and then checked for peel ed
| ayers. (vii) Inpact resistance test Conducted according to JIS R 3205. A
sanple was kept at 23 C and a relative humdity of 50 %for 4 hours, and it
was hel ddgestibakd M bW apmePer t.all BaDen\Pd I@ReCt PIH12jatAlonMNd. 2~ wei ght
of 45 kg and a maxi nrum di aneter of 75 mm was dropped froma hei ght of 30
cm withgssiree fall pendulumnotion, into the center of the sanple. If it
created an opening through which a sphere with a 75 nmdi aneter can freely

go, then thepkasiylledass | PéC8LE4n2S coubli®dlagbnlel coftaipeiyt was
i ndi cated as "c?’#clee". (viii) V\éa{lhercgﬁli)%i t@gt%gt nYeI Icowness i ndex (Yl) was

measuredyRind Braak R3NGlrd W%ﬁhk!??g%kfﬁin@@?f?éghaﬂy%@.lHn%,K73L03’ using

sunshi neweat hefonet'er according to 415. YI” was eval uated by the

di ffer er&m&¥b%>y!1ﬁie\mﬁaéflhetwkygahawﬁues itk b p Bh 1R M BT S

after. If the obtained result is good, then it was indicated as "cCircle",

50 12 O OPghe 1998 atfithddrdif it e B xyadilGHEd @S (2 Xamiblbeh HyaNg-3.2rm
pl astici zer resistance test -2-ethl héxyl phthalate as plasticizer was

bl aced i fnbPEbpYane dly R At FSRy 8t Gahe A ARl EntRSeLEYANSEL ther ein and

all oned to st'and r 30 ours at I'n"a oven, a thef the peeled area

of the i -teryn pl astici zer resistance was
EPEIPEEIL VIR LRY, 1)

ot nat od 0 B35 et hfs e be S e 1. SRS RGeS €l roTer,
anI :';;n noE, It ng-ei ngnlefcatlt ed ajs“ a?‘ . ufi‘%o%%r ?[59@ %’g’%!ie?ifirerfornance
{1 anom (R & BRI 3P "Paa T Y BoRHRSetd P Bl

4, 43 o8 DAY 3fPAr s S L b e YT R B ShhE Vo

ot Not RCKET B YEE RE (Raarle 0] BLe 1 2B8ss /AR VRNBRE P IS vedobse

:g§?kgiE%#k§¥*§¥%%#ﬁ§%?5&éﬁqﬁﬁcﬁ%%?vedobservedobservedobservedobservedobse

rvedBoi | i ng

testhbthbthb?fﬁ??%?ﬁoff%éér?ﬁ@%%ﬁggr988@8@@5&633%%@?v%ﬁ&ﬁ?&?&@ﬁbbéervedobse
d Tabl O (Perf fol i ted gl Ex | ti

vonn) cTRERAPLGTEPRP BT At TO SREOPENDY Y bt s LhBaY T Hheyg,

588. 285. 786. 887. 90.0..60, 70. 70. 60.60. 62.90. 90. 7Peel t th

Cho oo tmerint et By 23T meliats 4028 8e S A e e AP E AR R N0 day s

2L2§L4'%%fﬁ§f;i&élggx§giq%ﬁg%(§u£ggggp 8%&%5%(¥} ﬁg%hoxys ane:rleriir-r-!51|

t est Not Not Not Not Not Not Not Qbser ved( Peel i ng) obser vedobs edobservedobserv
bobogr TRRRTAR RO b o BN e T (s MEE AR by La [ REERT -

t est Not Hot Not Not Not Not Not Gbser ved( Peel i ng).obser vedobser vedobser vedobser v
edobser ¥ &t ﬁ%ﬁse?V@&&EﬁﬁﬁRﬁEﬁéY?ﬂ@th diethoxysilane,, etc.
testhbthbthbtkbtFEthbthbéG%thserved Peel i ng) obser vedobser vedobser vedobserv
edobser vedoFStAMRLBLOEr ek AR PPRUPLINFer I8 STAMERIPLBEPYHET ar ea

9921121303860
(% group(s) is vinyltriethoxysilane, etc.

Example of the silane coupling agent containing
methacryl group(s) is gamma-methacryloxypropyltrimethoxy-
silane.

These can be used individually or in combination.



NNnrt O CD Table 10 (Perfor~ance of |aoinated aiass)

'Exanpl es1011121314151617181920210pti cal propertiesTot al

|'i ght 8T. 788. 288.087. 7, 87.787.787.787.78T.787.787.787.7traaslittance

(% Haze (X)0.60.90.50.40.60.60.60.60.64.60.60. 6Peel strengioctober 1998

(kg/ ce)5.02. 55. 04. 55. 05. 05. 05. 05. 05. 05. 05. OPl asti ci zer resi stancePeel ed
area (9121111111333l opact resistance test OO0000000OO0Ther oal shock

t est Not Not Not Not Not Not Hot Not Hot Not Not Not ( Peel i ng) obser vedobser vedobser vedob
servedobser vedobser vedobser vedobser vedobser vedobser vedobser vedobser vedi t oi s

ture resistaife® amount of these silane coupling agents to be
t est Not Not Hot Not Hot Hot Hot Not Not Hot Not Not ( Peel i ng) obser vedobser vedobser vedob

ser vedopageuedoRARIY as0bs eb Y edabserpbaciop sey vadolne, v adahseryRdebaer vedBoi | |
ng
test Not b tbat hgt N it Mo DoL MR M-I NOR PegbL gl abserkadaser yedobser vedob

servedobser vedobser vedobser vedobser vedobser vedobser vedobser vedobser vedl eat h

erabili —-Y

T0- 70, 588 T M LA EY LB Y65 SR IS T 1 RS, REEESE AT RBE ot %ot not N

ot Not obgepye I\ V. rvedobser vedobser vedobser vedobser vedobser v
§ehyedabse f&oﬁg% 6\?%8%%

edobser vedobser vedobse 7 0a (Dcfl cO Tabl e 11 (Performance

or oper t y ot AP ot A RRER S A R A P BT el FP%nce

(k! o Enh Loo (4 i Bengle B Sl TRNELAEI Aty cannat be o
5ZZ%%é?%égkégégég?@gggﬂégféééﬁgg _Lﬁb ( e%??%é?éggéFiegg%g%%%%agbservedo
EEgEE§§€§§§%¥§g§gf@%égﬁ%%igééﬁgE%???ﬁi {§?%§§?2§ 8B§e#€g&6ﬁ%%?%eagbservedo
testhbt€%€hégggggfgg&dgggFgﬁﬁ t%ﬁ%ﬂ%%ﬁﬁ%(%@5??%8}%83e?§édobservedobservedo

bservedpbservedobser vedohser vedl eat her.ahi |

st ovi DESBEYBEREY, S FoRS (95T s EBEN INAREIREE HLAP 836 4% ednot Nat Not No
tobsérvedobigived bs rvedq;se vedobser vedobser vedobserved v, N O vc~ co c~
00 TabfR" Pﬁeﬁ@ﬂﬁﬁﬁﬂﬂ% of -#8fi'nat ed gl ass) Exanpl esConparati ve

exanpl es2223242526161718192021Tot al

| i ght 88. 288. 888. 687. 688. 587. 786. 788. 285. 786. 887. 8transni ttance (% Haze

(9 0.60. 70,.70.60.61.01.60.62.9Q0.90. 7Peel,strength (kqg/cmlnnmedi ately

af t er 4. 64. 55?‘1%?‘?4.%‘2’.%. g‘ﬂ?&i&?&‘.'zé o‘é%%‘baFaﬁan/? %é’yig“arg“
2LE§L4";§§f§' g'géa%%f%%(%'éﬂégﬁgqg%gLJf§§ftggggakgsgopo ymer o;herwm

t est Not Nat Not Not Hot er vedQbser vedNot Hot Not Cbser ved( Peel i ng) obser vedobserv
edobser‘?m%@?\'/éﬂ‘& r \Péﬂ%&%??eGBBQQTY\F&H)bS e?%%d%%%f’uﬁ? i®Fance

t est Hot Hot Hot Nog Hot Obser vedObser yedNot Hot Rot Cbser ved( Peel i.ng).obser vedobser v
edobseHV@%B%géF 8&05@@P€bdﬁ%§%?9@d685GFV%HﬂB%é?%%d%gﬁFFﬁbfT%ty

t est Not Not Not Rot i ot Cbser vedObser vedHot Hot Hot Obser ved( Peel i ng) obser vedobser
vedobs RS HRBR cF}a85h PIrAIRDLRRE Y BEBLIANS O sk B Pl 5BEi & R4Ast ance
test Peel ed, area (9223111599306660Eval uati onOOO00OxxxOOx| eat herability

t est Evatdit?dh XBAM 22998828489 GUFIRY  1erg-tesy FAQxR%Ber 1998
Fromthese tables, it .is found that the | am nated gl ass whi ch contains
rosin ARG tQr eRERES dPRI TS FOvBE TERFIARSE i n FBrB2EbiRPdRFrabi ity
conparjs with the | am nated %;ass descri bed in Japanese patent | aid-open
publ i cRAYIPRBEPOBSFesiR SRR 3P aPELFOLEN® KR T ER| AP FBVEFed ARFG- t er m

pl asticizes resistance as well_as long-termstorability. Exanple 27

Pr oductiéd oftPRRRAL A S MR BheaRuR@ngd Y&am LIRS heF4ReTof an

et hyl ene-vinyl acetate copol ynmer (anount of vinyl acetate: 28% by wei ght,
MFR. 6)Fqitaren 79nd ARARSRY ukRysppreyenta.thetadheghgno brinigenpy

wei ght of N-(2-am noet hyl)-3am nopropyl net hyl di met hoxysi | ane were supplied
to a r&lass plabas Apck dnt@xlaxesadilry &t 18 @dgRecfebeRrGonE ¥Rt ur e
was i nterposed between polyester filnms having a thickness of 0.1 mm and,
after AOWETNY n@euaeéhgm thrirlasticdagint ilon Wie beadpefsmdng okongo C
and a pressure of 120 kg/cnR using a pressing machi ne, the sheet was
allowed to stand until it was cooled to roomtenperature. Then, the

pol yester filmwas peeled off to produce a transparent interlayer film
havi ng a thickness of 0.4 mm Production of |am nated gl ass



The above interlayer filmwas interposed between transparent float gl ass
. plates (300 mm x 30D mm) havi ng a 57 12 Cctober 1998 thickness of 3 mm
and this sandwi ch material was put in a rubber bag. After deaerating under
vacuum of 10 torr for 20 mnutes, theggandwi ch material wef befgheraoogd to
an oven at 100 C while maintaining in the deaerated state, and allowed to
stand at this tenperature for 30 mnutes. After cooling to room
tenperature, the vacuum state was renoved to produce a | am nated gl ass
having a nulti-layer construction of glass / interlayer film/ glass.
Exanpl e £8riacameli ngrieséhespert snearertasal byt ddfferead £ nokxahplse 27, a
transparent interlayer filmhaving a thickness of 0.4 mmwas produced. The
above i noér itageriftidm amsrpiti lon andd yeihatede glassphiteted® prbposad ng a
t hi ckness of 0.1 nm (Lum | ar, nmanufactured by Toray Co., Ltd.) and these
film webg UTapanwseed dbdwepent Patsot eptbilioat ighas® .plBat255({300 mm x 300
mm having a thickness of 3 mm and this sandwich material was put in a
rubber bag. Afdrayidieptngt the ungeroveatentn of 1onigeitefmrpPistigutzex; the
sandwi ch material was transferred to an oven at 100 C while maintaining in
t he deaetebtdtanties, el prédeeded Bidivicarbbhi relsdmpdratpserdbeuo
m nutes. After cooling to roomtenperature, the vacuum state was renoved
and the gkssa.plate at the polyethylene terephthalate filmside was renoved
to produce a |lam nated glass having a nmulti-layer construction of 58 12
Cct ober 1998 1@ aﬁ@pfowtﬁéh@n@rrafﬂilmi;rpobfakbrlreaewmwabahe film
Exanpl e 29 Production of interlayer film According to the sane nmanner as
that desggkhbad 1ish HpErBY éndfedd ptdINAIR NEe s Dhehhd g fd | m having a
t hi ckness of 0.4 nm was produceg. Production of |am nated gl ass The above
i nterl aygpakbh@naas drt L4 00S8E BEt Wedly avd{ignepareRlighleaat M@se plate (300
mm x 300 nm having a thickness of 3 mmand a transparent pol ycarbonate
pl ate _ha%téﬁe%rbﬁ' Hy RS £FbSn MY 1 O 88§ e hEL8A0 Yo tiEsnd @kt HE8UNDY
M t subi shi Gas Chemicals Co., Ltd.), and this sandw ch material was put in
a rubbern §adngAht Sy ARAFSRAL DEnURERIe \FE WgHN be§0wEQghtf dr ighedies, the
" sandwi ch maferial was transferred to anoven at 100 ' C whil e mai ntai ning
in the deaeraiked rd alds1ANdedihOWab i mafNHeahiskll TosamPel &l 4! ewbel 30
m nutes. After cooling to ' roomtenperature, the vacuum state was renoved
to produgss fnl aghRatesd o Asealevbad &dgid, -%aygﬁeeeeahr Wid a0, oft 8l ss /
i nterlayer fifm}/ pol ycarbonate plate. Exanple 30 A nodified ethyl ene-vinyl
acetate whj rpar bal | Lfying the
art al 157 Boo AR e A R R L e RIS PRR LR, b et
anhydridg &n the sane manner as that described in Conparative Exnple 17,
was used to obtain a interlayer film 59 12 COctober 1998 in thé sane
manner as th r'gg¥b' lje 27%. LNt er as
t hat descri bgg ?%%CEParrp eig‘#,ﬁxg%e:%t' ftol}%g%lgytﬁg gg%\%-%e |%ﬁ£§
interla 1 a i.hat i Lylay tyyricti on of
G s R S T LR e

gllass / ‘interlayer i'm’/ wa ( duction of
Lgéﬁi'yﬁép?ék%%iné‘éﬁ‘%%&%%é@% 2 2?9%‘3?3%%ﬁ*ﬁfﬁwﬁ%?gé?%%%ﬁ? EGO,
o 11 SR bkl bas o PR RORERE e vy hle B T T
R st T R TSR G L el S i
Suppl | e L PP e BB IR AR DO BB TR R st timg
o EECreRbEhr 38T o0t DR BB e T 1PE Y, Bkt AR e T
a1 1 owed TRk B O o L Cp B 58 B3N REhTSLL Bime D Y e87, 14

pol vester 14 yas HSe Gty e 0sRECUG L A SIERRERE! eusl, Ver 11 m

coumarone resin, terpene resin, alpha-methylstyrene



60 12 Cctober 1998 thickness of 0.4 mm Production of |am nated glass The
~above interlayer filmwas interposed between transparent float glass plates
(300 nm x 300 nm having a thickness of 3 Mm and this sandwi ch nateri al
was put in a rubber bag. After deaerapgng under vacuum of 12@Qdiepér fogs 20

m nutes, the sandwich material was transferred to an oven at 100 C while
mai ntaining in the deaerated state, and allowed to stand at this
tenperature for 30 m nutes. The sandwi ch naterial was heat-pressed in an
aut ocl ave under the condition of a tenperature of 135 C and a pressure of

12 kol onBon Al L NeIhFoobeilehs ERATAETPeL hHEEnEd iy Fofel am nat ed

glass h nful t1T-fayer cons I on ass I“nterlayer film/ glass.

Exanpl g a nenner as t hat described in Exanple 27,
except fg%ﬁésjitcr?ciq{%bg c&?oigiﬂe\?\:’él ‘of ethyl ene-nmethyl methacrylate

%EE}E :(r:lt u?éd@ﬁ%nﬁ?khggcﬁﬁ% %n%h‘ﬁ{)%‘tlrl eghéo :}(Fnl_t("'cfpz§§}:(’j;£ A%#’é}ée\/\g?:tzhfa

ver ¢ ;PS&ZLQ#%&%&?‘%&*%@Z@%% nge%Jo“tt:ﬁ ake fn”‘ea?r“ta% xZ”‘eE%& i bed i n
Ex 28 10 i 6 1998
ey b T i Mo L . AN
fCo|§J Lt(cji )aigﬁé%.plo% ethylaRe v hpy n@ocl"\ﬁ y eaﬁggg?gm&:pcﬂﬂ/d}r%y T fnterl ayer

. 34 A

manner aSTEHED GEUSHIEAS TRPBXEMBTe 28BS LRLEf BROYSIng S0P Rarally
g/)ell \?\2;[ gﬁ{' et h lee%Gt (n%‘hillwg‘s&gg%r ¥_I ate_f(con';g °5F§ig§ﬁ'f/ ?t acrygate 20%

IndustrlesCo n place of th ne-vinyl acetate copol yner, an
i nterl ayRt@ FFI’-Fﬁiazr?tF ar?%ﬂ'rg'h%&lﬁﬁ SIfaQS’ rﬁecﬁ iﬁﬂ&@é e%(&ﬁﬁses Accor di ng
to the same_panner as that described in Exanple 27, except for usi ng, 100
parts bySHRtdnt o &thfy | PRt ERRYr ¥BER a&*bii CRRPBAL dF dORI1 %9?/4 I(-JBE 25%
by weight, MFR. 20) (NUC-6570, nmanufactured by N ppon_ Unicar ., Ltd.) in
pl ace ofMeFhaplr@le fi-X8RG N 18RERt @5c 3RASHES | ShREPALSY Iiéyéfo‘h | mand a
| am nat ed gl ass were produced.. Exanple 36 According to the sane manner as
that descri b&&S @%|efﬂydsfee@mbqlbrr%%’rﬁgifoé & 40 BA%ES gAY of
et hyl ene- net hyl net hacryl ate (content of nethyl 62 12 Cctober 1998
met hacr W&t @ht20 ATRFQFARMY , 2 MR 38) PEAYS fl?Y\/VﬁéﬁhtmaP&ﬁ&Q @ed 8§
Sum t oo Chemi caI I ndustries Co., Ltd.) in place of the ethyl ene-vinyl
acet at e R¥BbEyR¥r Wedghthief | ety lenemving 2@t AhecHOFPAYFaRQF produced.
Exanpl e 37 According to the same manner as that described in Exa Ie 27,
except f%hybpﬁgra(ﬂq@)n@crylate copolymer. When this amount
N- ( 2- ar ni noet hyl ) 3am nopr opyl net hyl di met hoxysi |l ane, an interlayer film and
a | ani n@@ ghadsd wdhe Ritrebdof Exappoy 138 Ala‘é@gdf-ﬁg’mt storabddit ¥ranner as
t hat described in Exanple 35, except for fornulating
N- ( 2- aniafdt honganetshioas e hye i resiotance et &ﬂmﬂ-nﬂéﬁlda)ﬂé-raﬁﬁ | mand a
| am nat ed gl ass were produced. Conparative Exanple 22 Production of
i nterl aygtainaedods mwmakled pBetthef cpotypanyd weeprkhigpampwati A i on
degree: 1700, butyral ation degree: 65 nolar % acetylation degree: 1 nolar
% resi e laanga,alim@i:smrmauw, iz prhe egpobyyRr dis poor,
triethyl eneglycol -di-2ethyl butylate and 0.03 part by weight of nagnesium
acet at e at et el teangipardamndd hgthei Agptenldyer of1lmt angdot8e The resul ting
m xture was i nterposed between polyester filns and, after nolding into a
sheet urdatinatvedogdiasison ofdeterhpeatedr.e of 150 C and a pressure of 120
kg/ cnZ using a

In order to prevent deterioration of the interlayer

film, a heat stabilizer, antioxidant, ultraviolet light
absorbent, etc., can be optionally added within the range

which does not damage the physical properties of the



63 12 COctober 1998 pressing nachine) the sheet was allowed to stand until
it was cooled to roomtenperature. Then, the polyester filmwas peel ed off
to produce a transparent interlayer filmhaving a thickness of 0.4 nm The
resulting interlayer fil'mwas maintained in a thernn-hygrq?ugapggrﬂggg t he
wat er content becane 0.4 to 0.5% by wei ght.Product The resulting 1nterlayer
filmwas maintained in a therno-hygrostat ,go that the water content becane
0.4 to 0.5% by weight. Production of |am nated glass The above interlayer
filmwas interposed between transparent float glass plates (300 mm x 300
mm) having a thickness of 3 nm and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for 20 m nutes, the
sandwi ch material was transferred to an oven at 100 C while maintaining in
the deaerat ed!R+5Fé2¥Y&Td Hi™wed to stand at this tenperature for 30

m nutes. The sandw.ch terial, was heat_-press Ln ocl nder the
condition of ate FEt Ut e c’oT‘ﬁl ﬁlﬁ%%&aatndstaabpiﬁleigzgeuﬁ e o@%i‘g/%ﬁ’? %ﬁa t hen
cooled to roo r . pr | ani,nat.ed gl ol Vi

mul ti-1ayer C%%%??E%t ?t&lr%a%‘att(}l'aggqﬁ' %%r?? elr I%arfy%?‘af“g'lcmt/% S:S“I‘gas%a%&ro}ﬁep’a;%t?\/e
Exanpl e 23 ProducklgfQfed LMY G Jild NACLOLE ARG drikd N SaE SBNSr  as
that described in Conparative Exanple 22, a transparent interlayer film
64 12 GCct obery 99 pavbrg1a1lRhekBass 0k QA xIRLYAS tBiedueed -gnd , et jaind
in a therno-hygrostat so that the water content becane 0.4 to 0.5$% by

wei ght. Pr odtmapn-pf-h@&eﬁygﬁea&%spib_eiakaey@1I Reerhaxer tRchMowas opwt, on
a polyethylene terephthalate fil mhaving a thickness of 0.1 mm (Lum | ar,
Toray Co., Ltyhgand#€l lo7@ndvhhenshat ecpased betyeegyt eanspatent ahkoak gl ass
plates (300 mm x 300 mm) having a thickness of 3 nm and this sandw ch
material was put Egadplébber kag. uAtteriideaer ati'Fﬁ@ dBgerreaeudmeof 10 torr
for 20 mnutes, the sandwi ch material was transferred to an oven at 100 C
whi | e mai nt abeinmp i d heldeagpas pohshateed aadint | ovedst anat pedzaphbéhbae
tenperature for 30 mnutes. f The sandwi.ch material was heat-pressed in an
aut ocl ave undgpeshe Gref¢raplyfused crpezatuiazole 18Pp€s ante aZpléssure of
12 kg/cm- . After cooling to roomtenperature, the glass-plate at the

pol yet hyl enehy&repn1fal cietiyizrenvie hazerzeeveaze e prodiecehydresknat ed

gl ass having_a nulti-layer construction of glass / interlayer film/

pol yet hyl ene3t efepRtiTdt RE-F 12482 e B eAR HeA RF Yt 2rs 2 0f2 t Hy B@RpT 2587 to
38 d Co i | 2t 31th bt ai ned bj ect t
o St ur o 1 ePREISE B H R g Tt R TR S S hi 13- (27 ©

respectively

h |t h i.n Tahl 13 d 14. 65 1 b
espect velve T sl o e shown b T 0 A I8 g oy ober
I i nat ed ¢l i i.at . d i taned in t I 27
| amnated ol gege Chmsdiet shicalen Y et lAn ab ded L L il
th -h el lat i 1.dj . 950 ks,
(et hygrost gl LLERPSLARIGRL 0 G el v JUdhd v S50 L% A ek

glass to theninkernal adiimel iy Mas JTRASISE Gy 12)MAAS WL Ha i a 368
strength The interlayer filmobtained in the respective Exanpl es and

Conpar ati ve ¢gxajptea. pas sadiyer @@don sene 25Uvaga 201 2 ddadn SR dd.oat

gl ass (Exanples 27, 30, 31, 32, 35, 36, 37 and 38 and Conparative Exanple
22), a trangpad entapal gear.borateepladiie btorrPpehod? aher!)aNEEESORS
transparent polyethylene terephthalate film (Exanples 28 and 33 and
Conpar at i ve BEdanp$%E 8RBt 2 0i2m iSEESOEEh 10 310G ZH80R3 |1ddgtalvia ilraddre tthmmsane
condition as that of the manufacturing of the | am nated gl ass of the
respective BERAesCandicsdparati vadExamd €ct.o produce a sanple of 2 mmin
width x 100 mmin length, respectively. This sanple was all owed to stand at
a tenperature ofIBOCEEAd Y@ MEnAGard Yrgnitdia y rofe s ot dbmuek sthifhe
interlayer filmat the edge part was peeled off, and then the edge part of
the peel ed iMETHRR £+t Rad eS66F8CY et 874 T9F™dEg e P&l iStdh -at a

stress ratev%%f%“%cetate copolymer or ethylene-(meth)acrylate

copolymer, the transparency improvement agent and the



66 12 Cctober 1998 mmim nute using a tensile tester (Tensilon UCE 500,

manuf actured by Orientech Co., Ltd., Ltd.) to neasure a peel strength. In
addition, the peel strength of the sanple (imediately after production)
before subjecting to the humdity resgstance test (those wWi@gdoberEc!Igs
allowed to stand at a tenperature of 50 C and a relative humdity of 95%
for 4 Weks) was al so neasured. 67 12 Cctober 1998 Table 13

>t hi t eni ngPeel strengthlength

(rmm) (kg/ cm) Remar ksBef oreAft er Bef oreAftertesttesttesttest Exanpl e005. 04. 8l nte

rlayer fdineE¥Aubi1atiy aideRg. Si EaRmpAP!d A0 RECRALZIRGE mexiiSqot h
& veen float glass and interlayer filnkExanplelnterlayer film: EVA-1

cont ai nif}glf&@v@nﬁeﬁ‘?ﬂ@!dé&a%g?”ﬁ3§QQ3a03ﬁnfﬂ:éF‘c?éx];_S%ﬁéﬁgfaf% a BdrimeM ;.

pol yet hyl ene terephthalate fiTmand i"'nterlayer fi rrE?(arrpI el n{ erlayer film:

EYA- 1 4 @16, r r%q : ~een

pol ycafg%ﬁlt&ekg?g?ghgzg‘#nt er:‘ggé?gspﬁanglygﬁggﬁﬁafigg ?’i hn%:??tiggﬁi fil |y
b i e 5 ! . i dep

Sapon | R S8 YR ey L3000, <OBoptjid L gl nla e dePee

strength ™~ Be ass an n yer fi 02.?2. 5l nterl ayer
Hoat ol CEChfRCERY N Hodq iyl IRTHE B i e s B oh "
nter| ayarfus E8R, 8180 (OB “ChRTh 1 Sht Wit dbns BRL T6A R =i Sp e, °
e e oy s
R (3 AmS R TRRS T R SRS e A O A e of Lo e B AR £4€0s

Tabl e 14 | hi i ngPeel. st t.h th
(ﬁm ?kgﬂc‘?ﬁ%éggggf’ﬁﬁzﬁr’gé’é‘*‘%ﬂgﬁPPSFP&sﬁaﬁe’ﬁ’f%s‘Pfegf'E§§rrpl el nterl ayer

L Gt RETL LR R 0 YL RO A SRR 5 slalD
I S CPRh DR, BB bR SRty 51 g, o xeen
cont s Dot lhane, FRUBI00R. ML ATRER Sl ISR L Tlon
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Frorn t Wédd xeasey padf ddnd b tee Lhdckat ddrgp ke for vehicle side
wi ndow shows good noi sture resistance, which causes no poor appearance such
as whi t &FRRGRFreney cafetper tiagiindtedeglassr otaingd iwilht er f aci al
peeling, etc. even if it is used in the state where the edge portion of the
| am nat 8@cgease i s Brepseéareor Oa Qe ptrmpdist a ineferaklet KaNGSN nat ed
glass is suitable for use of vehicle side w ndows. 12 Cctober 1998 -70
What is cl aidfecexample af| Aienaethgfiaef menufadtyalng dkanindd®d o be
mounted to a vehicle side window so that it can go up and down, conprising
an int eglagér Using i vhbepodndeavaent flasisprat EOLIOWRI d Fhrsthajde film
bei ng made of a thernoplastic resin conposition conprising 100 parts by

wei ght éhterdglyare-f4ky| isacplaceddptiyeen bwoetinAnaRaXeRt hPlategl.at e
copolynmer, 0.01 to 4 parts by weight of a transparency inprovenent agent,

0. 01 toajrpadys dieamedhinohdyagideancs ebeptedgfzganglass Iplates padi s by
wei ght of a rosin resin or hydrocarbon resin. 10 2. A |lam nated gl ass
according to claim1, wherein a nelt index of the ethylene-vinyl



acetate copol yner or ethylene-(nmeth)acrylate copolynmer is 0.1 to 500

.0/ 10-m nutes (ASTM 1238-65T). 3. A lam nated glass according to claiml
wherein said transparency inprovenent agent 15 is, a condensation product

of pol yhydric al cohol of 5 or higher Rgdric or its derivaybugctabér 1998
benzal dehyde or its derivative, or a calixarene represented by the
follow ng general formula (n. i--~EB 20 ~2 ~. (I) .... C(CH)J Jn
Wherein, nis an integer of 4 to 16. 25 4. A lam nated gl ass according to
claim 3, wherein said condensation product or conpound (1) is selected from

the gr Ougﬁﬁeﬂﬁititcj O’}.I%an a%i'hggggyg;rﬁn’l% g%%gévdﬁeﬂp%%tﬁactb?na is

di benzyl 1denexyl it conpoun ci tol conpoun
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100 parts by Wweig ene vinyl acetate topdl yier "or € ene-"(Cnet h)
a1 U oi 1R COBHIRE, £ g tPaT200 T M E5E BETH Bt e B hhm dF "
unct] onphe gt RURLSSANLE8 41 OBNATNG 9| Sl 4TSRS o 1! B0
part s by HE: BAPLPBRE THAGB0 pARLETBT AR oFREL APPYRSRAHYSOR88: at o
ccor Ui PREwEP, FOTE GT ol AF oAb FPB bR SR E S P Uk A1BRAr BT ESI n 1 s a
of i ghesoLherouhi G, i aten R sk 8% 1B0cr i (HE LoLeRRRm FO%iRer i n ai d 1 osi n
hydr ogorBASSRETErE. R e d,%5 FAPEnERey BReARTEongsa AL PARATY Ghacs -
accordigﬁ§%§?c£aag1 ,_ Wherein said rosin resin is selected fromthe 20

§

group ¢ rosin) gumrosin, tall oil rosin, polynerized
rosin, hydrogenated rosin, rosin ester, hydrogenated rosin ester and

m xtures t he%BSf laginated %&ﬁ?ﬁc&?’ﬁ@ﬁ“@giw i 8sipgethed iMtRT L a¥egr oup
consi sting of alighatic petrol eumresin, aronmatic_petrol eumresin,
aIicycHﬁ} 1961 & #FréﬁWﬁnkkﬁ%lQﬁﬁicﬁéﬂﬂbmﬁﬁnﬁe%?ﬁ?rhﬁ&ﬁﬂﬁﬁﬁﬁ%d°f

petrol eumresin ure nononer petroleumresin and m xtures thereof. 25
glass plate / interlayer film / glass plate. In addition,

some multi-layered- laminated glass also can be prepared.
Examples of such multi-layered laminated glass are:

(1) Glass plate/ interlayer film / polymer £4ilm /
interlayer film / glass plate.

(2) Glass plate / interlayer film / metal plate /
interlayer film / glass plate / interlayer film / polymer
film.

(3) Glass plate / interlayer film / paper / interlayer
film / glass plate.

(4) Synthetic resin plate / interlayer film / polymer
film / interlayer film / synthetic resin plate

(5) Synthetic resin plate / interlayer film / metal plate



11. A lam nated glass according to claim1, wherein the anmount of said
"rosin resin or hydrocarbon resinis 2 to 30 parts by wei ght based on 100
parts by weight of ethylene-vinyl acetate copolyner or ethylene-(neth)

acrylate copolymer. 30 12. A | am nateg7gl ass accordi ng to 1 @kfdber poggar ed
by lam nating an interlayer filmas 12 Cctober 1998 -72 defined in claim

1 between a plurality of glass plates. .A{Y. A .A{Y. AH . AUF. AUY. A&(
.ACA | Al hS. AAFY. AY2. AY. A{3. Aal e. Al @. A{I Y. A{3. AFl . A
. A. AAY. AAYE. AF. A{ 3l . AF2. A3. AyF. AS3. Ah3l . Ay . AfF. A A3. AYy. A{L.A3..A) .A{3 . A

. A{ 35. F Y. l/h A
e s A

LA Y) . AsAH Mietic resin plate/ interlayer film / aper
(7ABqu{ Chmu$ 3ysnga[ UOU] cal] cal] cal] caU] cal] cal] cal] ca ca]caU]ca
Ul c”aU] caid éavhgeY ealntal] epid nabhea r@s&x@ pl&fa.

U c”aU] cal] cal] caU] ca] cTa3\* W | xLM
{qugb]XcaU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cTal] cal] cal] caU caU] calU] calU ca Q R
Next, a more detailed description of the second
invention concerning the laminated glass for vehicle side
window is given below.
This laminated glass for vehicle side'window, which
is mounted to a vehicle.side window so that it can go up
and down, comprises an interlayer film interposed between
glass plates, and the interlayer film is made of a resin
film containing an ethylene-vinyl acetate copolymer or an
ethylene-(meth)acrylate copolymer or a modified product
thereof as a main component.
Examples of the preferred interlayer f£ilm are those
containing a silane coupling agent in the amount of 0.01 to
4 parts by weight, based on 100 parts by weight of the
ethylene~-vinyl acetate copolymer or ethylene-(meth)acrylate
copolymer or modified product of these copolymers, and
those wherein a peel strength between the interlayer film
and inorganic glass plate or organic glass plate or plastic
film or sheet, which is provided in contact with the
interlayer film, is 0.01 to 15 kg/cm, preferably 0.1 to 5
kg/cm.

When the peel strength is too low, then the
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the obtained laminated glass from decreasing during long-
term storage and to ensure long-term storability.

The silane coupling agent and the rosin resin or
hydrocarbon resin are the same as those described in the
first invention.

In order to prepare the resin composition, the
interlayer film from the composition, and the laminated
glass from the interlayer film, there can be used methods
which have hitherto been known. The details of the methods

are described in the first invention.
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10b film. The laminating is not limited to the above vacuum
bag system, for example, a simple laminating device
manufactured by Hightech Engineer Co., Ltd. can also be
used.

In addition, it is possible to produce a laminated
glass by using a film or sheet of plastic (e.g.
polyethyleneterephthalate, etc.) in place of the
transparent inorganic or organic glass plate which comes to
insternal side of the vehicle in the above-mentioned
sandwich construction, or laminating the film or sheet of
plastic (e.g. polyethyleneterephthalate, etc.) on the
surface of the transparent inorganic or organic glass plate
which comes to insternal side of the vehicle, so as to
surely prevent the glass fragments from scattering.

The laminated glass thus obtailned can be used for
mounting to the side window of vehicles such as automobile,
etc. in the state of no edge frame so that it can go up and
down, similar to a conventional reinforced glass.

The interlayer film of the laminated glass is
composed of the resin f£ilm containing the ethylene-vinyl
acetate copolymer or ethylene-(meth)acrylate copolymer or

modified product of these copolymers as the main
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3.6% by weight) of the plasticized polyvinyl butyral
interlayer film and, therefore, an influence of water or
moisture is not easily exerted.

When a suitable amount of the silane coupling agent
is contained in the resin film, the adherability between
the interlayer film and glass plate are particularly
improved. In addition, the laminated glass of the side
window is not easily broken by the impact, and there can be

improved properties of preventing the glass from scattering

when the glass 1s broken.

PREFERRED EMBODIMENTS

Examples of this invention and comparative examples
are described below. The basic characteristics of the
laminated glass obtained are also shown. Hereafter, "
part(s)" means "part(s) by weight".

Example 1
(1) Preparation of the interlayer film
100 parts of a ethylene-vinyl acetate copolymer with

a vinyl acetate content of 25 % by weight and a melt index

(MI) of 2 g/10 minutes (EVA X505 available from Mitsubishi
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311 available from Arakawa Chemical Co., Ltd.) were fed
into a roll mill, and melt-kneaded at 200 °C to obtain the
resin composition.

35 parts of the resin composition obtained was
sandwiched between two O.l-mm-thick polyethylene-
terephthalate films, and the sandwich construction obtainedh
was press-molded at a temperature of 150 °C and at a
pressure of 120 kg/cm®* for 30 minutes with a press-molding
machine to obtain a resin sheet comprising a O.4-mm-thick |
interlayer and the polyethyleneterephthalate films
laminated on both sides. The resin sheet obtained was
allowed to stand to cool until the temperature was down to
20 °c.

The polyethyleneterephthalate films on both sides of
the resin sheet obtained were peeled off to give a 0.4-mm-
thick interlayer film.

(2) Preparation of the laminated glass

On both sides of the interlayer film, 30 cm deep, 30
cm wide and 3 mm thick float glass plates were laminated to
obtain a sandwich construction. The sandwich construction
was then put into a vacuum bag and deaerated at a 10 torr

vacuum for 20 minutes, and the vacuum bag with the sandwich
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in Example 1, except that prescribed amounts of ethylene-
vinyl acetate copolymer or ethylene-(meth) acrylate
copolymer, a transparency improvement agent, a silane
coupling agent and a rosin resin or hydrocarbon resin as
shown in Table 3 and 4, were used.

Laminated glass was then obtained by using the above-

mentioned interlayer film in the same way as in Example 1,.

except that the sandwich construction was kept in the oven

for 10 minutes at 100 °cC.

Examples 22 to 26, Comparative Examples 18 to 21

The interlayer films were obtained in the same way as
in Example 1, except that prescribed amounts of ethylene-
vinyl acetate copolymer or ethylene~(meth) acrylate
copolymer, a transparency improvement agent, a silane
coupling agent and a rosin resin or hydrocarbon resin as
shown in Table 5, were used.

Laminated glass was then obtained by using the above-
mentioned interlayer film in the same way as in Example 1,
except that the sandwich construction was kept in the oven

for 30 minutes at 100 °cC.
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a vinyl acetate content of 25 % by weight and a melt index
(MI) of 2 g/10 minutes (EVAFLEX360 avalilable from Mitsui-du-
Pont Chemical Co., Ltd.), 3 parts of
triallylisocyanurate (TAIKU available from Nippon Kasel
Co., Ltd.), 1 part of 1,1-bis(t-butylperoxy)-3,3,5~
trimethylcyclohexane (PERHEXA 3M available from Nippon Oils
and Fats Co., Ltd.) and 0.3 part of gamma-methacryloxy-
propyltrimethoxy-silane, and melt-kneaded at 100 °C to
obtain the resin composition.

Laminated glass was then obtained by using the above-
mentioned resin composition in the same way as in Example
22, except that the sandwich construction was kept iﬂ'the

oven at 130 °cC.

Comparative Examples 17

200 parts of ethylene-vinyl acetate copolymer
(ULTRASEN 750 available from Tosoh co.) with a vinyl
acetate content of 32 % by weight, MFR of 18g/10 minutes),
300 parts of a 10-wt% sodium hydroxide solution and 1500
parts of xylene were fed into a 3-necked flask equiped with
an agitator and a reflux condenser. The hydrolysis

reaction was then carried out during agitation and
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10W& ()resflu%gx{%‘g‘ ()I‘hsés solid portion was collected by filtering to
obtain a partially saponificated product with a degree of

saponification of 90%.

180 parts of the partially saponificated product, 104
parts of phthalic anhydride, 40 parts of pyridine and 1500
parts of xylene are fed into a 3-necked flask equiped with
an agitator and a reflux condenser. The reaction was
carried out during agitation and refluxing at 110 °C for 4
hours. The solid portion was collected by filtering to
obtain a modified product( the partially saponificated
product, product which was partially esterified with
phthalic anhydride).

The partially esterified product obtained was assayed
by the element analysis and the infrared absorption
spectral analysis'to confirm that it had a vinyl acetate
content of 3.2 % by weight, vinyl alcohol content of 16.1 %
by weight, vinyl phthalate content of 12.7 % by weight and
ethylene content of 68 % by weight.

Laminated glass was then obtained by using the above-
mentioned partially esterified product in the same way as

in Example 22.
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1 2 3 4 1 2

Copolymer
EVA (EVA X505) 100 | - - - - -
EVA (ULTRASEN 751) - (100 | - {100 100 | -
EA (ACRIFT WH202) . - - (100 | - - 1100
Transparenc& improvement agent
Dibenzylidenesorbitol 1.0 | - - - - -
Bis(methylbenzylidene)sorbitol - 0.5 - - 0.5 -
Dibenzylidenesorbitol coated with - - 0.2 | - - 0.2
higher fatty acid '
4-t-Butyl calix[4]arene - - - 0.3 - -
Silane coupling agent
3-Aminopropyltrimethoxysilane 0.1 - - - - -
N-(2-Aminoethy!)-3-aminopropylmethyl- - {01} - (01 - -
dimethoxysilane
3-Mercaptopropyltriethoxysilane - - 0.5 | - - -
N-(2-Aminoethyl)~3-aminopropyl- - - - - 0.1 | -
trimethoxysilane
3-Aminopropyltriethoxysilane - - - - - 0.1
Rosin resin or hydrocarbon resin
Bosin KE-311 10 - - - - -
Arkon P-90 - 5 - - - -
FTR-6100 - - 20 | - - -
Arkon ¥-100 - - - 5 - -
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methyldimethoxysilane

N-(2-Aninoethy1)-3-aminopropyl- - - 103 | - - - - - -

trimethoxysilane
3-Nercaptopropyltrinethoxysilane - - - 0.1 - - - - =
3-Glycidoxypropyltrimethoxysilane | - - - - 102 | - - - -
3-Aminopropyltrimethoxysilane - - - - - - - |05 -
Rosin resin or hydrocarbon resin
Arkon P115 7 - - - - - 5 | - -
Arkon P90 - 20 | - - - - - - 10
Arkon M90 - - 15 | - - - - - -
FTR-6100 - - - ] - - - - -
FTR-8100 - - - - 20 | - - - -
Rosin KE-311 - - - - - - - 10 -
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4- t-Butyl calix[4]arene - - - 1005} - - - - - - - -
Dibenzylidenexylitol - - - - 0.3 - - - - - - -
Dibenzylidenenannitol - - - - - 103 | - - - - - -
Silane coupling agent
N-(2-Aninoethy1)-3-asinopropyl- 0.05{ - - - 10.05[0.05/0.05{0.05)0.05|0.05]0.05/0.05
nethyldimethoxysilane
3~Avinopropyltrimethoxysilane - {002} - - - - - - - - - |-
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3-Nercaptopropyltrimethoxysilane - - |35 - - - - - - - - -
3-Glycidoxypropyltrimethoxysilane | - - - (L0 - - - - - - - |-
Hydrocarbon resin

[Petroleun resin)
Arkon P-115 (hydrogenated 95 wtX) | 7 - - - 7 7 - - - - - -
P-100 (hydrogenated 95 wtX) | - 3 - - - - - - - - - -
P-90 (hydrogenated 95 wtX) - - 35 | - - - - - - - - -
P-70 (hydrogenated 95 wt%) - - - 7 - - - - - - - -
¥-100 (hydrogenated 80 wt%) | - - - - - - i - - - - -
FTR-6100 (non-hydrogenated) - - - - - - - 1 - - - -
FTR-8100 (non-hydrogenated) - - - - - - - - 7 - - -
Rosin resin
RE-311 S I O I I I I T T I
XR-611 A T T
T-100X - - - - - - - - - - - 10
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B 10%6H=8 ()-. (" 10%#=& ()-. (n"10%#=& ()-.(n" 10%#=& ()-.(n" 10%#=& ()-
n" 10%#=& () - . ( 7D<n" 40

I(3T" n" 100/@#:5&') ()E. (n" 13{3/@#:&' ()-. (n"10%#=& ()-. (n" 10%#=& (F-OFFPEH18

Bn" 10%6#=& () - . (n" 10%#=& ()- . (n" 10%#=& ()- . (n" 10%#=& ()- . (n" 10%#=& ()- .

(n" 109%+#=& ()-. (7D<n" G

BT 10%#=8/ ()= (" 10%H=8 (). (0" 10%#=& (). (0" 10%#=8; (). (dD<n" & G

Bn" 109%#=&' ()- . (n" 10%#=& ()-. (n" 10%#=& ()- . (n" 10%#=& ()- . (n" 10%#=& () -

(n"10%#=& ()-.( 7D<n"G{ G

BT" n" 10%#=&' ()-. (n" 10%#=& ()-.(n" 10%#=8& ()-.(n"10%#=& ()-.( 'Z[d] @

Table 4 (Composition of interlayer film) Parts by weight
Comparative examples
7 8 9 10 11 12 13 14 15

Copolymer
EVA (ULTRASEN 751) 100 - - 100 - | - 100 | - ~

EVA (EVA X505) - 100 - - 100 | - - |100 | -
EA (ACRIFT ¥H202) - - 100 | - - 100 | - - 1100
Transparency improvement agent
Dibenzylidenesorbitol - - - 10.3 -1 - 1031 - -
Bis(methylbenzylidene)sorbitol - 10.005 { - - 0.3§ - - (03]~
Dibenzylidenesorbitol coated with - - 6 - - 1063 ] - - {03

higher fatty acid
Silane coupling agent
N-(2-Auinoethy1)-3-aninopropyl~ 0.05| - |0o0s| - |o.009 - |0.05] - |0.05
nethyldimethoxysilane
3-Aminopropyltrimethoxysilane - ]0.05 - - -1 6 - 1005} -
Hydrocarbon resin
[Petroleun resin)
Arkon P-115 (hydrogenated 95 ¥t. %) ) - - ) - - - - -

P-100 (hydrogenated 95 wt.%) - 1 - - 11 - - 10.05] -

P-90 (hydrogenated 95 wt.X) - - ) - -1 7 - - 60




<
35109 &

110% & () - $kl mopbt X<@ Y X< | B"!
110% & () -$pagtwz}dD<@ Y X<

()-
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. (def ghi | kt X<@
F10% & () - $&!10%‘&'()-$ P10 & ()-$ 110% & ()-%$=110% & ()-9%

1109% & ()-$ 110% & ()-$ 110% & ()-$_?2<@ Y
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1 109 & (

1 109 & (
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1 109 & (
1 109% & (
1 109 & (
1 109 & (
1 109 & (
1 109% & (
1 1096 &
1109% & (|)
1 109 & (
1 109% & (
1 109 & (
1 109 & (
1 109 & (
110% & ()
IB"!_?<
110% & (Pt

)-$ 110% & ()-$Y X< | B"!

1 10%4% ()-$ '10% & ()-$=
110% & ()-$ 110% & ()-$ ! 10%

G!110% & ()-$

13 @@%r%ﬁ

110% & ()-$ '10% & ()-$

110%6 & ()-$0 '10% & () - $< F10% & ()-$ '10%& () F10% & ()-$
) - SR2t X<@'! 10% PR i x% of 1 HY 21 1 10% &, ?5 $rei
)-$ 1109 & ()-$_?<@ 1 106 & () - $rauplpss & () - $| 1CpuppgaLive) exguples
)-$ 1109 & ()-$ 1 10% & () 28] P*98<| '240p6o& [)265] 1809818 ()208]| 21
o] - AR T /oilJ%a\)-F_‘ TP9-& (=
)—@—ﬂi‘éﬂf& -$ 110% & ()-$ 1 10% & ()-$*F)?2<| 11008 & ()-$Y X< | B"!
Ve (ULTRISENSTSL) - $ 1 1096 & ()10&*) -2468 2k -1 198 & 1001p¥P&] 100- $ 100
EVAD cRvARss &0f) -$ ! L0 & () ~$ OV & () -$ | 10% &$( -$8 <_>@BD§?<
1 10% & ()-$ | 109%°& ()% | 109% & (}-$ | 1094 & (]-8
E}‘g@ﬁ&@ ﬁ%’k 110% ! 1095 & () -$ !]fgob'&' ()- 104 & ()-9%
JEA SACRYET WHEP2D £ ghi j K| m X< |l 10% 1004-& (00| -10p6& ()~$|!-10¥8 & () -$
E;\%ﬂnj.@%g& () $ ! 10% & ( =$ 1 10% & () ~$nh@gnN.t X< ! 1D% & ()--$
)l' X< IB /  ()-H 1108 & () -9 ?< | 10% ! 106 & [)-$
GESHRRRHEY, JapFavens & (D-$ P 10%& ()-$ 110% & ()-$_p< ! [0%
lemlﬂ%b&ir@)toﬂs ! 10% & (D&S [ O & ()~$ | OB ®3()6.$ (0.3 | 0.3
Dibkhzy1idan & ()-9% '10%.& |(L-H ¢ 40P & {( )- $| 1.10PA.& [ ) B)Y X<
] %T1 6(%“11%)1 s 110%&()-§ 11 g (‘%-$ F10p6 & [)-$| ! 1006 & () -$
senepappigPle: () gy X< el "1 oo & ¥§ -1 11T ) - p 11pre () -$
4-t-Buty1 calix[4]arene - 103 | - ~ 101 - - -
Silane coupling agent
N-(2-Aninoethy1)-3-aminopropyl-~ 0.05(0.03| - - - |0.05{0.3 | - |0.005
zethyldimethoxysilane
N-(2-Aminoethyl)-3-aminopropyl- - - 103 ] - - - - - -
trimethoxysilane
3-¥ercaptopropyltrimethoxysilane - - - (01} - - - - -
3-Glycidoxypropyltrimethoxysilane - - - - ]0.2 - - - . -
3-Aminopropyltrimethoxysilane - - ~ - - - - |0.5 -
Rosin resin or hydrocarbon resin
Arkon P-115 7 - - - - - - - -
Arkon P-90 - 20 | - - - - - - 10
Arkon ¥-90 - - 15| - - - - - -
FTR-6100 - - - 5 - - - - -
FTR-8100 - - - - 20 | - - - -
Rosin KE-311 - - - - - - - - -
T-100X - - - - - - 20 | - -
KR-611 - - ~ - - - - 10 -




L ?2< 110% & 1109% & ()-$ 110% & ()-$ ' 10% & ()-$ 110% & ()-$ 1 10% & ()-$
T109% & ()-$ "$_2< 110% & !10%& ()-$ ! 10% & ()-$ 110% & ()-$ | 10% & ()-$

| 10% & ()-$ 1100 & ()-$S9A89: NRE?< 1 10% 1 106 &' ()-$ 11006 & ()-8 1 10% & ()-$
110% & ()-$Y X< | B'I:;<=>?@\ X< ! 10% 140% & ()-$ ! 10% & () $
1109% & ()-$ I10%&() [$ 110% & ()-$ ! 109% & () - SABCD\ AnN. t X Tﬁpfﬂ)@%gf?@
110% & ()-$Y X< I1B'I 110% & ()-$ ! 10% & ()-$7 bgi km ?< | 10% ! 10% & () - $
110968 (5-5 1109% & ()-8 11006 & ()-8 | 1096 & ()-$ 1 109 & () - Srogsuw 2< 1 10%
1109%6& ()-$ 110% & ()-$ 110%6 & ()-$ 1109 & ()-$ 1109 & ()-$

109 & ()= Swg J*7< 11008 ()-8 1100 & ()-8 110% & ()-8 110%& () $Y X<

| B"! ?< llo%nhleo%@z-ﬂls pf0%he (cepplymers, (the tiEMRLEresCY10% & ()-$

1 1095 & ()-$M 2< 1109 & ()-$Y X< 1 B"! 110%& ()-$ ! 10% & ()-$ ! 10% & ()-$_?<
1 10% ! 100MBXOyemento e’ , $theomidane coupld 8y( popntl A&’ the$rosin
110% & ()-$_7< 110% ! 10% & ()-$ 1096 & ()-$ ! 10%& ()-$ ' 10% & ()-$

1 10% & (¥e$In10w HyGr@n@eben! rewisl (Un 4HDes &1( Los 5 F08¢ &g ) £611ows .
110% & ()-$Y X< | B ItX< 110% & ()-$ 110% & ()-$ | 10% & ()-$ ! 10% & () -$
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110% & ()-$ 110% & ()-$ 110% & ()-$jJ*?< 110% & ()-$ ' 10% & ()-$

1109% & ()-$ 110% & ()-$Y X< IB'! 2< 110%!110% & ()-$ '10% & ()-$

1109 & ()-$ 110% & ()-$ 110% & ()-$ 110% & ()-$E) ?2< 110% & ()-$Y X< | B"!
110% & ()-$ 110% & ()-$ 110% & ()-$ ?< 110%& !10%& ()-$ 110% & ()-$
110% & ()-$ 110% & ()-$ 110% & ()-$ T10% & ()-$!1# 2< 110% & !10% & ()-$
110% & ()-$ 110% & ()-$ 110% & ()-$ 110% & ()-$ ! 10% & () - $#$6789nR67< | 10%
1109 & ()-$ 1109% & ()-$ 1109 & ()-$ 1 10% & ()-BY X< 1B'19:; <=>2@ X< 1 10%
1109 & ()-$ 1109%& ()-$ 1 10% & ()-$ | 10%& ()-$ 1 10% & ()- $ 1 109% & ()-$
110% & ()-$@BCUVNN2t X< | 110% & ()-$ 110% & ()-$Y X< I B"! 110% & ()-$
1109 & ()-SVWKYZ[\]tX< | 11 '100&() $ 110% & ()-$ 110% & ()-$ | 10% & ()-$
110% & ()-$ 110% & ()-$ 110% & ()-$]~_"abbtX< 1Y X< IB"! 110% & ()-$
1109% & ()-$ 1109% & ()-$ 1109 & ()-$b_?< |'Y 110%& ()-$ |10%& ()-$

110% & ()-$ 110% & ()-$ 110% & ()-$ T10% & ()-$.2< 1Y 110%& ()-$

110% & ()-$ 110% & ()-$ 110% & ()-$ I10%& ()-$ 110% & ()-$j J*?2<

11096 & ()-$ 110% & ()-$ ! 10% & ()-$Y



B! 110% & ()-$_2?< 10%1 10% & () - $ 110%& ()-$ 110% & ()-$ 1 10%& ()-$
“1109% & ()-$ 1109 & ()-$9%RY X< IB'1 110%& ()-$ '10%& ()-$ '10%& ()-$
110% & ()-$dDY X< I B"! 110% & ()-$ !109% & ()-$ 110% & ()-$ ! 10% & ()-$
11096 & ()-$ 11096 & ()-$_?Y X< I B"! 11048& ()-$ ! 10% & ()$

1109 & ()-$ 11096 & ()-$ | 1006&' () -$1#% 1) 7Y 1 10%6& ()-$ |10 HC@%MQ@B
1109 & ()-$Y X< I B! 110% & ()-$% )+ /1 2Y 110% !10% & ()-$ ! 10% & ()-$
1106 & ()-$ 1 10% & ()-$ '10% & ()-$ ! 10% & ()-$13579: 9RY X< | B'!
110% & ()-$ 110% & ()-$ 110% & ()-$ 1 10% & ()-$: VXZ\ A" dDY X< | B"!
110% & ()-$ 110% & ()-$ 110% & ()-$ 110% & ()-$ ' 10% & ()-$

1109 & ()-$ bdfhj1_?Y X< IB"! 110%& ()-$ '10% & ()-$ '10% & ()-$
110% & ()-$ 110% & ()-$ 110% & ()-$Inoi 1)?2Y 110% & ()-$ 110% & ()-$
1109% & () -$Y X< 'T§b1' é1@%%&>v1%¥?}cét%9ef%gﬁol?méx8;m)$ 110% & ()-$

'10%&( $ y\ 1U/00L\ =P T+ IU '\D/(!I/\\:B'l H 0% & () $
1 109 & ( _$ 1109 vy 3 18 o ( _$dDY X< | B! 110% & ()-$ 110%& ()-$
110% & ()-$ '10%388T@)ie$ aveomeeg, ()M (21045 & ()-$_?Y X< Arpduct! Joos & ()-$
110% & ()-$ ! 10%ac8atent $ dol@&fbl&( nihutesD YHENUFIctErdrl 090 |&iagg - $i ML?Y X<
110% & ()-$1 !1c§,&%§) dighs & )-$Y X 1Bl 1109 & |()-$t X<| X< 110
110% & ()-$0 !1Q% & ()-&&19450%& ()-$< 110% & ()-$ ' §0% & ()1$ ' 10%6 & ()-$
1 10% & ( pSR2EXg—X<—L1 ALY
EVA 33 2 ¥itsubishi EVA
X505 Chemical Co.,Ltd.| X505
ULTRASEN | 28 12 6 Tosoh Co., Ltd. ULTRASEN
751 751
EVAFLEX : Du Pont Mitsui | EVAFLEX
170 33 20 1 Polychemicals 170
Co., Ltd.
EVAFLEX Du Pont Mitsui | EVAFLEX
270 28 20 , 1 Polychemicals 270
' Co., Ltd.
Table 7 Ethylene-(meth)acrylate copolymer (EA)
YA Veight
content | average MI (g/10 Product
(wt.%) |molecular |minutes) | Manufacturer | name copolymer
we1ght
(x10 )
ACRIFT Sumi tomo ACRIFT | Ethylene-
¥H202 20 18 4 Chemicals Co,, | WH202 pethylmeth-
Ltd. acrylate
copolymer
DPDJ Nippon Unicar | DPD] Ethylene-
~9169 20 12 20 Co., Ltd. -9169 methylmeth-
acrylate
copolymer
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3-aminopropyltrimethoxysilane (Chisso Co., Ltd.)
3-aminopropyltriethoxysilane (Chisso Co., Ltd.)
N-(2-aminoethyl)-3~-aminopropylmethyldimethoxysilane
(Chisso Co., Ltd.)
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane (Chisso
Co., Ltd.)

3-mercaptopropyltriethoxysilane (Chisso Co., Ltd.)
3-mercaptopropyltrimethoxysilane (Chisso Co., Ltd.)

3-glycidoxypropyltrimethoxysilane (Chisso Co., Ltd.)

Rosin Resin

Rosin KE-311l: rosin ester (KE-311, Arakawa Chemical Co.,
Ltd.)

Rosin KR-611: rosin ester (KR-611, Arakawa Chemical Co.,
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hydrogenation rate of 80 % by weight ( Arkon M-100, Arakawa
Chemical Co., Ltd.)

Arkon P-70: alicyclic petroleum resin having a
hydrogenation rate of 95 % by weight ( Arkon MP70, Arakawa
Chemical Co., Ltd.) ‘
Arkon P-90: alicyclic petroleum resin having a
hydrogenation rate of 95 % by weight ( Arkon P-90, Arakawa
Chemical Co., Ltd.)

Arkon P-100: alicyclic petroleum resin having a
hydrogenation rate of 95 % by weight ( Arkon P-100, Arakawa
Chemical Co., Ltd.)

Arkon P-115: alicyclic petroleum resin having a
hydrogenation rate of 95 % by weight ( Arkon P-115, Arakawa
Chemical Co., Ltd.)

FTR-6100: pure monomer petroleum resin, styrene oligomer,

non-hydrogenated ( FTR-6100, Mitsui Petrochemical Co.,
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182 g (1 mole) of D-sorbitol, 212 ¢ (2 mole) of
benzaldehyde, 800ml cf toluene and 2ml of concentrated
sulfuric acid were fed into a 3-liter 3-necked flask
equiped with an agitator and a reflux condeaser. The
reaction was carried out for 3 hours at a temperature of
8 °C. Next toluene was removed by distillation the residue
was neutralized with potassium hydroxide. After washing,
filtering and drying, 347 g (yield: 87 % by weight) of
dibenzylidenesorbitol was obtained.
(2) Synthesis of Dibenzylidenexylitol

320 g (yield: 95 % by weight) of dibenzylidenexylitol
was obtained in the same way as that described in (1) '
above, except that 152 g (2 mole) of xylitol was used in
stead of D-sorbitol.
(3) Synthesis of Dibenzylidenemannitol

269 g (yield: 75 % by weight) of dibenzylidene-
mannitol was obtained in the same way as that described in
(1) above, except that 182 g (1 mole) of D-mannitol was

used in stead of D-sorbitol.
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The testing procedures are described below.

The results are shown in Tables 8 to 12.
(1) Transparency test

Integral turbidity meter (Sekibun-shiki Dakudo-kei
available from Tokyo Denshoku Co., Ltd.) was used to
measure the total light transmittance (%) and the haze

value (%) of samples. The test was conducted with n = 10.

(11i) Adhesion strength (Peeling strength) test

The interlayer film (immediately after preparation)
was lnterposed between transparent float glass plate and
polyethylene terephthalate film, and adhered under the same
condition as that of the preparing of the above-mentioned
laminated glass.

The laminate obtained was cut into 2 cm wide, 10 cm
long strips.

The interlayer film was peeled at the edge portion of
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After a interlayer filﬁ was allowed to stand for 40 days
at 40 °C, the long-term storability test of the interlayer
film was conducted in the same way as that described in the

above-mentioned adherability strength test.

(iv) Thermal shock test

One cycle was defined as a process in which a samplé was
allowed to stand for 2 hours at 70 °C, cooled from 70 °C to
-20 °C over 2 hours, allowed to stand for 2 hours at -
20 °C, and then heated from -20 °C to 70 °C over 2 hours.

The sample were checked for peeled layers after 10 cycles.

(v) Moisture resistance test

A sample was allowed to stand for 2 weeks at 55 °C and
ambient relative humidity of 98%, and then checked for
peeled layers. However, In Examples 10 to 21 and

Comparative examples 7 to 15, each sample was allowed to
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(vi) Boiling test.
A sample was allowed to stand for 2 hours in boiling

water, and then checked for peeled layers.

(vii) 1Impact resistance test

Conducted according to JIS R 3205. A sample was kept at
23 °C and a relative humidity of 50 % for 4 hours, and it
was held vertically by a support frame. An impacting
object with a weight of 45 kg and a maximum diameter of 75
mm was dropped froﬁ a height of 30 cm, with a free fall
pendulum motion, into the center of the sample. If it
created an opening through which a sphere with a 75 mm

diameter can freely go, then the result was indicated as

X", and if not, the result was indicated as "circle".

(viii) wWeatherability test

Yellowness index (YI) was measured at a black panel
temperature of 63 °C according to JIS K7103, using sunshine-
weatherometer according to JIS Al415.

YI was evaluated by the difference (A YI) between the
initial value and YI obtained 1000 hours after. 1If the

obtained result is good, then it was indicated as "circle”,
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(1x) Long-term plasticizer resistance test

Di-2-ethlhexyl phthalate as plasticizer was placed in a
butt made of stainless steel. A sample was Ilmmersed
therein and allowed to stand for 300 hours at 50 °C in a
oven, and then the peeled area of the edge portion was
measured.

Long-term piasticizer-resistance was evaluated by the
proportion of the peeled area to the total area of the
Laminated glass. If the result is good, then it was

indicated as "circle", and if not, it was indicated as "X".
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Table 8§ (Performance of laminated glass)

G 9" 10% & ()- 9"
G 9/

Examples Comparative examples
1 2 3 4 1 2

Total light transmittance (X) 88.0 88.2 88.0 88.5 8.1 86.7
Haze (%) 0.6 0.5 0.6 0.4 L6 0.8
Peel strength (kg/cm)

Impediately after 4.1 4.4 3.9 5.0 4.5 4.3

preparation

40 days after 4.5 4.4 3.8 50 2.1 2.1
Impact resistance test O
Thermal shock test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed | observed | observed
Noisture resistance test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed | observed | observed
Boiling test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed | observed | observed




109% & ()-9" 10% & ()-9 109% & ()-9" 10% & ()-9" 10% & ()-9 10% & ()-:;

16

& ()-9n 1

cdi j ksW gp; / 9~ 10%

DEFX\ @[ ;/K<o 6] 9" 10% & ()-9" 10% & ()-9" 10% & ()- 9" 10% & ()- 9"
T

10% & ()- /K<o 6| FGHLORTt T4{[;/9" 10% & ()-9" 10% & ()-9" 10% & ()- 9"
10% & ()-/K<o 6] 9" 10% & ()

<=

‘yhberioos

t

)

1
0

10% & ()-/K<o 6] 09" 10% & ()-9" 10% & () -kl t X8{[;/ 9" 10%

10% & ()-/K<o 6] 9" 10% & ()-9" 10% & ()-97

09 8 £ 0¢ I 4 1 1 4 (%) ®aIe Pafayq
389] 90UB]ISTSII 19ZTO11Se]]
PaAI2SQO | POAISSQO | POATSSQO | PIAIISQO | PAAIISQO | POAIASQO | POAIISQO | PIAIISO (Buriaayg)
PaAIasqQ 1oy 10N 10N 10N 10N 10N 0N 10N 1891 Buritog
PIATISQO | PIAIISQO | PIAIISGO | PIAIISQO | PIAISSAO | PIAIIS]O | PoAIISqO | paAIasqo (But193g)
paAIasqQ 10§ 0N J0N JoN 108 10N JoN J0N 1591 20UBISISSI JIN)ISTON
PIAIISGO | PAAIISQO | PIAIISCO | PIATISQO | PIAIISUO | PIAIISQO | PIAIASQO | paAIasqo (Burysay)
PaAIasqQ 10§ 0N 30§ J0N 0N 0N 0§ 0§ 1591 Yooys [emray]
O O @) O O @) O O O 3S931 adue}sSISaI Joedu]
700 17 0y zy gy 0°g 8¢ vy gy 1913 skep (p
uorjeredaid
500 2b £y Pyl 97 g T gy 9y 191ye A[ereTpowm]
(@o/3Y) Y13uails [a3d
LD 6°0 67 9°0 9°0 9°0 L0 L0 9°0 (%) szeq
8°L8 898 LS8 ¢'88 G°g8 9°18 9°88 888 ¢'88 (%) 9duelitEsuel) 1Y3T| [e3o0]
9 S 14 € 6 8 L 9 §
so[dmexs aarieiedeo) sajduexy

(sse[8 pajeuIwe] JO JJUEWIOJIAJ) § S[qeL




Detgbers1998 on

%

%]

~0B{[;/9" 10% & ()-/K<o 6| 09" 10% & ()-9" 10% & ()-9" 10% & ()- 9"

-p@7J[:/9" 10% K<o 6| 9" 10% & ()-9" 10% & ()-9* 10% & ()-9"
S9N 109 & ()-pP{[;/9" 10% K<o 6| 9" 10% & ()-9* 10% & ()- 9"
-9M 10% & ()-9" 10% & ()-9" 10%=% ()-tT4{[;/9" 109
-9M 1098 & ()-9" 10% & ()-9” 10% & ()-/K<o 6| W ?{[;/

PIAIISQO | PAATASGO | PIAISSQO | POAIAS]O | PIAIASqO | PIATASqO | PIAIISGO | PaATasqo | paAIasqo | poaTasqo | paaIasqo | paatasqo
0§ 0N JoN o 0N 10§ o) JON J0N o0y 0N 0N Bul[aag
LS £ 6¢ 9% | & ¢ L0 L0 L0 80 L0 L0 AV
1591 L31]1qeIsyyeay
PAAISSQO | PIAIASQO | PIAIISQO | PIAISQO | PIATISQO | PAAIISQO | POAIaSqO | PIAISSqO | PIAISSqO | PIATasqo | parlasqo | paAtasqo (Bur193g)
oy JON 0N oy 08 J0§ 0N o\ 0N J0N J0N 0N 159} Burrog
P2A19SQO | PIA1SSQO | PIATISQO | POATISGO | PAATISGO | PAAIIS]O | PIATASHO | POAISSQO | POATIS]O | PaAIasqo | paatosqo | partasqo (Bui13ag)
10§ 10 10 0y J0N 0y J0§ 08 0§ J0§ J0§ J0) | 3591 9ouUelISISal aIm)sioy
PIAIISQO | PIATISQO | PIAIISQO | PIAIISYO | PIATISQO | PIATISQO | POAIISQO | PIAISSqO | PIATasqo | parTasqo | paalasqo | paniasqo (Burisay)
joN J0N 1| 10§ 10N 10§ o0y 0N 0§ o 10N 0§ 3s91 Xo0Us {ewrayl
0 O o) o) o) o) 0 0 o) 0 O o) 1593 20Ue}sISal 1oedn]
€ £ € 1 1 I 1 1 1 T rA 1 (%) ©3Te pay33q
0UB]STSII IAZIOT)ISe[]
0°G 0% 0°s 0% 0°¢ 0 0 Y Sy 0 4 0°¢ (®/3Y) yidua1ys [ag
9° 90 5°0 90 9% 9°0 970 9°0 |A] S°0 6°0 970 (X) azeg
(x) 9ouejjrEsuerny
L°L8 L18 1718 L°18 L8 L'L8 L1 L8 )Ll 0°88 [+ L8 131 jei0f
s3T31adoad jeoridp
12 02 61 81 L1 91 St 4 141 [41 I ar
sodwexy

(sse|3 pojeurwe] Jo 3owemI0}iag) (] olqe}




10% & (
*10% &' (
109 & (

)-/K
) -/ K
) -/ K<o
10% & ()-/K<o

10% & () - UWWKcdep@ [ ; /97
10% & () - ef hLO;

10% & () - 97

0 6|9 10% & ()-
6/ 9" 109 & ()-9" 10% & ()-9" 10% & ()-
6| 09" 109 & ()-9" 10% &'§4- 9" 10% & () - 9"
10% K<o 6| 9"

109 & () - 9"

<0 6|90 10% & ()-sW{[;/9" 10% & ()-9" 10% & ()- 9"
| 97 10% & ()-*237: 1 X8{[;/9" 10% & ()-9"
: 2ACSTUCB{ [ ; / 9"

& ()-16°%885% 938 o

10%

/ $H 109% & () - B$H 109% & () - B$H! 109% & () - B$H 109 & () - B$H 10% & () - B
#109% & () -9 10% & ()-r R20;
/ $H 109 & () - B$H! 109% & () - B$H! 109% & () - BSWiF! $H! 1096 & () - B$H! 109% & () - BQBO;

RDE)
=4

M,

l L1004 0

/\

RELI 1004 OF

I\

RTLIL 1 N0N0Aa O

/ \ R L

109 & ()-B_?0

/ $H 10% & () -
-/ $H 1$H 10% &

It P DO 7070 )

DT L LT U707

SH'&O‘V & ()_o BSH! ch/' 0 &

DPTIL TO/707CC

DPT T

B$B 10(V”’&' () B$Hl'8

% & () - B$H! 1

).nB$H! 10%&2 ) - BSWAF! vZ: 0
109% & ()-B
' Z: 0 - o
/$H 10% & ()-H5 .-$Hb10%§<@ B$ﬁlmtw&'§() BESH! 1@%&-1) BSEI 10% & () -B' (
)*BULO, 2 B o 2 0
/ $H 109%8H 10% &' ()-IBSH 10% & () - BSHI 1of&°(\=°3'§H|%o'6°}a& ()1-B $81 109% & () - B$H
1 109% & () - BDEKNQEbAN. O v 3 <
$H 109 & () - BYH! 19 & ) - BSE! T’O%&S(D%H!ELO%E () - B$H 7% & &) - BSWiF! bht uv
WK n50; - = 5 25 25 2 5 2
$H 109 & () - 8HH LO% & () - BBSH 10% & () -BSWER"SHR 0% & () -BSP 10% & () - Bxy~
R60; - o o o =)
$H 10% & () - EAVFLgH 18% & <€) =B$H! 10% & () BSHEL0% & () -=B$H 19p6 & () - Bt TO;
$H 109 & () - B%E T &() - B3HFL0% & () -BSI 19983+ ) §BSH 1096 & [ ) - BSH 10% &
() - BSH 109 &_(PE BvZ: 0; = S =2 0% =9 = S
$H 10% & () - BYHF [0F & () - BSH 1094 &'() 108 & @ - BSH T0%& () - BSWAF! mvt O;
$H 109% & () - BYHE 1096 &' ) - BSel £0% & WiFIE SH 06 & ()~BEH 1% & () - BI - 0;
$H 1096 & () - BB PR$H! 1°e%'&'=e)==B$Hl 0% é 6 & ()-<BSE 10p48 & () - Bt TO;
$H 109 & () - SHI[1096 &' () - BSH! 109 & ( BCV@I 10 &'() BHEE! 10p4 & () - B$H! 10
% & ()-B$H 16B&IT"BVZST;
BH 1006 SH 109 [) |BSHE10%4: ©) - Byl %&'():%H%O%&' 9- §$Hl 10% & () - B5Wh
F!' sfYL; = —
$H 109 $H 1080" [10710" $H 10% & () B5W1|%$HI B9 &4 ) - BSH 10& & ()-B#BM[: L;
$H 10% 10%—E|H&f =~ #109 (T-oP LOZET A& &P%HHE () -
FLOYHE#HE ()SNKTpv]|[ : °1OHE#H=,99 1100¢ () 7100 EAHES () '
95: | 10UHE#HE' (|) - | B10%EHHE b O%H H&' (& - QA,%LOHE#H
g#109%E#HE () o109t He! () le%—lE#H&,i)-g B &5 2 2 4
o~ g5 B B B
oo oS << - O 2 2 & = &
£ s e fod.8 .8
282827 2 8
b =) o =] '8
= = .o P F Y - E
= & ~f - ') ) o S 2
28252 % S 5
4
© - 8
= 2 8 .
E S8oa0u & 2
=) L el RO [:53 3] +=
2.8 S8BSEE £ >
RE S = 3 ad P - bt
E XLt A F B R 0B 2 8 3 =
EEEEES s Efigontali 2
— o= 2 0 L — 2 g '= | or=i
S8 E 8Pz eD 3D EC 8~
SeESg B8 EEEEECEEQe
& o 2EE&gseREL




&8) 10%-E#HE () - FIL0%E#HE () - LOHE#HLOHE#H| [ NA41010H4" HLOH4A" HLOH4" H
1@10%4" HE ()- 1@10%EH#HE ()- gHLOWHEH#HE ()- g#HL10%H "H& () -
g#10%T H&' () - Eu{ Z9NA41010 F10% & ()- SSs10% & ()- , 10%& ()- 9!
10%j & ()-9 syl0% & ()- F'Y109% & ()- u§EH-*|[: NA41010 - 1098 ®dtdber 1998 & () -
3 ,810% & ()- 9! 109%& ()- 9110% & ()- 9! 10% ()-*Z| 0bU410

YY10%#& ()-10! 10! 10! ,;:10% & ()- LOGLO% & ()- |7& 10% & () -

5109 & ()-+a|[: bU410 @10%& ()- ~10%& ()- ! 10%& ()- "10%& ()- S
109%& ()- 109%#& ()-)U~|[:bU410 !10%*& ()- @LO%& ()- MLOYHE () -
@O%E ()- @L0%E& ()-  10%& ()-3nf[:bUAL0 5" 1006& ()- - #10%& ()-

+ 10%& ()- ) 10%& () - % 109%& () - #g L0MF& - ; qvU410 , y10% () -
109%+t&' () - YFLO9B& (53 101010439 TBYSHES () - t?l(]’.?/#&' ()-BLel | |Q:ad 10
#-#10% " & ()- #- #1 /#&'”() f #- ‘#10%&' @ O(V () #10%&' ()
11098 () -1 yz{|| vU4EE—0s@1004-XH < x4 4
S1° 1 100%4& ()- 91 1110% & ()=, yuZ"lqlﬁ N 3 ()-
L109% X#[ & ()- 10% || &( ) - S10%: X#[& :
910% X#[ & () - | -] obU410"Y31006 #" & () - 1@ >e¢[§uﬂ }E#["lO[X#[ 9#10% X#[ & ()-
-#10% - [& ()- | -# XA & ()-  -#I0R[ & () 5 { RODUAI0 33MIO% "f & () - 10"
"10" 10" " #10% (= ®10%#" & ©O- I B% ¢ & (o O& 10%#' & () -;
<EFGH kO 4 ! 10% &, 21008'8 (F- 110%=8)e 3 Ha ()- 110% & () -
11096 & ()- Lf10%R_ (-1~ hdfrRo/4 | m’enﬂ-:uf.a PO R ()= 110 & () -
110% & ()-5W\ ! 18l0%|&’ (J-fhilmiM/i4 B B ¥
’ () %23 oo() = J ~ C: O E g E & X O —
z ” 282824
«
& T B B
] Bl = ow ot & ¢t 22X O
2138 |€ ~ 3 g 2 3
s g &8 &
B T B B
E 2l o I o Of & & =X Oe
E z g & &
g T B B
s| ls|3 5 50 B E E -0 O
g 58s5dzd
o
e T T B
é 8 [ =1 w3 3 O E cz.) E -0 O~
) c 24:58%%
3 w o o B
Slglele = = =0 & E & =0 Oe
N |l g S <~ =7 ,8.,8.39
& 282824
B T B
[ | = < <© & & & ~0 O«
= £2582%
T B B
8|S 2 =5 =0 B § & w0 O~
-y -y [} [ Q
” 282853
- s 8
S It 3 [} ey
Q L d (8] v
g 2% .88 § .8 &
L w w b
<8 B58%32% ¢ 3 g B5is
22gEiEelro 9 9 83535
R~ 0 L -t L — S R I B R T I Y
-— —_ E [0 g QO E — -:;,o il i'-; 2 L _ﬁ [
EESE~RSEAEEE5E 53557




110% & ()- !'10% & ()-5W\! 110% & ()- !'10% & ()- !'10% & ()-_)/5W\!
1109% & ()- 110% & ()- '10% & ()- '10% & ()- '10% & ()-dD/5W\! 110% & () -
1109% & ()- '10% & ()- '10% & ()- '10% & ()- '10% & ()-qu9/5W\ 110% & ()-%
11096 & ()- '10% & ()- !10% & ()-5W\!58 10% & ()-vV6/5W\ 42@%6t8bdr) 1998
110% & ()-5W\! 110% & ()- !'10% & ()- '10% & ()- _)/5W\! 110% & ()-
1109% & ()- '10% & ()- '10% & () -

From these tables, it is found that the laminated glass
which contains rosin resin or petroleum resin was improved
in long-term storability compared with the laminated glass
described in Japanese patent laid-open publication No.7-
2551, In particular, petroleum resin improved long-term
plasticizer resistance as well as long-term storability.
Example 27
Production of interlayer film

One hundred parts b& weight of an ethylene-vinyl
acetate copolymer (amount of vinyl acetate: 28% by weight,
MFR: 6) (Ultrasen 751, manufactured by Toso Co., Ltd.) and
0.1 part by weight of N-(2-aminoethyl)-3-
aminopropylmethyldimethoxysilane were supplied to a roll
mill, and molten with kneading at 150 °C.

The resulting mixture was interposed between
polyester f£ilms having a thickness of 0.1 mm and, after
molding into a sheet under the condition of a temperature
of 150 °C and a pressure of 120 kg/cm® using a pressing
machine, the sheet was allowed to stand until it was cooled
to room temperature. Then, the polyester film was peeled
off to produce a transparent interlayer film having a
thickness of 0.4 mm.

Production of laminated glass
The above interlayer film was interposed between

transparent float glass plates (300 mm x 300 mm) having a
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thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 100 °C while maintaining in the deaerated state,
and allowed to stand at this temperature for 30 minutes.
After cooling to room temperature, the vacuum state was
removed to produce a laminated glass having a multi-layer
construction of glass / interlayer film / glass.

Example 28

According to the same manner as that described in
Example 27, a transparent interlayer f£ilm having a
thickness of 0.4 mm was produced.

The above interlayer film was put on a polyethylene
terephthalate film having a thickness of 0.1 mm (Lumilar,
manufactured by Toray Co., Ltd.) and these films were
interposed between transparent float glass plates (300 mm x
300 mm) having a thickness of 3 mm, and this sandwich
material was put in a rubber bag. After deaerating under
vacuum of 10 torr for 20 minutes, the sandwich material was
transferred to an oven at 100 °C while maintaining in the
deaerated state, and allowed to stand at this temperature
for 30 minutes. After cooling to room temperature, the
vacuum state was removed and the glass plate at the
polyethylene terephthalate film side was removed to produce

a laminated glass having a multi-layer construction of
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glass / interlayer film / polyethyleneterephthalate £f£ilm.
Example 29
Production of interlayer film

According to the same manner as that described in
Example 27, a transparent interlayer film having a
thickness of 0.4 mm was produced.Production of laminated
glass The above interlayer film was interposed between a
transparent float glass plate (300 mm x 300 mm) having a
thickness of 3 mm and a-transparent polycarbonate plate
having a thickness of 3 mm (Yupiron Sheet NF20000U,
manufactured by Mitsubishi Gas Chemicals Co., Ltd.), and
this sandwich material was put in a rubber bag. After
deaerating under vacuum of 10 torr for 20 minutes, the
sandwich material was transferred to an oven at 100 “C
while maintaining in the deaerated state, and allowed to
stand at this temperature for 30 minutes. After cooling to
room temperature, the vacuum state was removed to produce a
laminated glass having a multi-layer construction of glaés
/ interlayer film / polycarbonate plate.
Example 30

A modified ethylene-vinyl acetate copolymer product,
which was prepared by partially esterifying the partially
saponified ethylene-vinyl acetate copolymer with phthalic
anhydride in the same manner as that described in

Comparative Exmple 17, was used to obtain a interlayer film
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According to the same manner as that described in
Example 27, except for using the above-mentioned interlayer
film, a laminated glass having a multi-layer construction
of glass / interlayer film / glass was produced.
Example 31
Production of interlayer film
One hundred parts by weight of an ethylene-vinyl
acetate copolymer (content of vinyl acetate: 19% by weight;
MFR: 2.5) (Evaflex 460, manufactured by Mitsui Du Pont
Polychemical Co., Ltd.), 3 parts by weight of
triallylisocyanurate (TAIC, manufactured by Nihon Kasei
Co., Ltd.), 1 part by weight of 1,1-bis(t-butylperoxy)-
3,3,5-trimethylcyclohexane (Perhexa 3M, manufactured by
Nippon Oil & Fats-Co., Ltd.) and 0.3 part by weight of g-
methacryloxypropyltrimethoxysilane (manufactured by Chisso
Co., Ltd.) were supplied to a roll mill, and molten with
kneading at 100 °cC.
The resulting mixture was interposed between
polyester films having a thickness of 3 mm, and, after
molding into a sheet under the condition of a temperature
of 100 °C and a pressure of 120 kg/cm® using a pressing
machine, the sheet was allowed to stand until it was cooled

to room temperature. Then, the polyester film was peeled

off to produce a transparent interlayer film having a



0010% & ()-) 0010% & ()-*+KQN [\ <?| D !'10% 0010% & ()-) 0010% & ()-)
" 0010% & ()-) 0010% & ()-G $n(T,n0]ciou{ _?| D !10% 0010% & ()-)
0010% & ()-) 0010% & ()-) 0010% & ()-) 0010% & ()-) 0010% & ()-|\<?| D
110% 0010% & ()-) 0010% & ()-) 0010%@ ()-) 0010% & () - Gi12 GBlobeP®a8s D
110% 0010% & ()-) 0010% & ()-) 0010% & ()-) 0010% & ()-) 0010% & ()-)
0010% & ()-dH, | D) 0010% & ()-) 0010% & ()-) 0010% & ()-)

thickness of 0.4 mm.
Production of laminated glass

The above interlayer film was interposed between
transparent float glass plates (300 mm x 300 mm) having a
thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 100 °C while maintaining in the deaerated state,
and allowed to stand aththis temperature for 30 minutes.
The sandwich material was heat-pressed in an autoclave
under the condition of a temperature of 135 °C and a
pressure of 12 kg/cm® , and then cooled to room temperature
to produce a laminated glass having a multi-layer
construction of glass / interlayer film / glass.
Example 32

According to the same manner as that described in
Example 27, except for using 100 parts by weight of
ethylene-methyl methacrylate (content of methyl
methacrylate: 20% by weight, MFR: 4) (Acrift WH202,
manufactured by Sumitomo Chemical Industries Co., Ltd.) in
place of the ethylene-vinyl acetate copolymer, an
interlayer film and a laminated glass were produced.
Example 33

According to the same manner as that described in

Example 28, except for using 100 parts by weight of
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ethylene-methyl methacrylate (content of methyl
methacrylate: 20% by weight, MFR: 4) (Acrift WH202,
manufactured by Sumitomo Chemical Industries Co., Ltd.) in
place of the ethylene-vinyl acetate copolymer, an
interlayer film and a laminated glass were produced.
Example 34

According to the same manner as that described in
Example 29, except for using 100 parts by weight of
ethylene-methyl methacrylate (content of methyl
methacrylate: 20% by weight, MFR: 4) (Acrift WH202,
manufactured yy Sumitomo Chemical Industries Co., Ltd.) in_
place of the ethylene-vinyl acetate copolymer, an
interlayer f£ilm and a laminated glass were produced.
Example 35

According to the same manner as that described in
Example 27, except for using 100 parts by weight of
ethylene-ethyl acrylate (content of ethyl acrylate: 25% by
weight, MFR: 20) (NUC-6570, manufactured by Nippon Unicar
Co., Ltd.) in place of the ethylene-vinyl acetate
copolymer, an interlayer film and a laminated glass were
produced.
Example 36

According to the same manner as that described in
Example 31, except for using 100 parts by weight of

ethylene~methyl methacrylate (content of methyl
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methacrylate: 20% by weight, MFR: 4) (Acrift WH202,
manufactured by Sumitomo Chemical Industries Co., Ltd.) in
place of the ethylene-vinyl acetate copolymer, an
interlayer film and a laminated glass were produced.
Example 37

According to the same manner as that described in
Example 27, except for formulating no N-(2-aminoethyl)-3~
aminopropylmethyldimethoxysilane, an interlayer film and a
laminated glass were préduced.
Example 38

According to the same manner as that described in
Example 35, except for formulating no N-(2-aminoethyl)-
aminopropylmethyldimethoxysilane, an interlayer £ilm and a
laminated glass were produced.
Comparative Example 22
Production of interlayer film

One hundred parts of polyvinyl butyral
(polymerization degree: 1700, butyralation degree: 65 molar
%, acetylation degree: 1 molar %, residual vinyl alcohol:
34 molar %), 40 parts by weight of triethyleneglycol-di-2-~
ethylbutylate and 0.03 part by weight of magnesium acetate
were molten with kneading using a twin roll at 150 °C. The
resulting mixture was interposed between polyester films
and, after molding into a sheet under the condition of a

temperature of 150 °C and a pressure of 120 kg/cm® using a
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pressing machine, the sheet was allowed to stand until it
was cooled to room temperature. Then, the polyester film
was peeled off to produce a transparent interlayer film
having a thickness of 0.4 mm. The resulting interlayer
film was maintained in a thermo-hygrostat so that the water
content became 0.4 to 0.5% by weight.ProductThe resulting
interlayer film was maintained in a thermo-hygrostat so
that the water content became 0.4 to 0.5% by weight.
Production of laminated glass

The above interlayer film was interposed between
transparent float glass plates (300 mm x 300 mm) having a
thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 100 °C while maintaining in the deaerated state,
and allowed to stand at this temperature for 30 minutes.
The sandwich material was heat-pressed in an autoclave
under the condition of a temperature of 145 °C and a
pressure of 13 kg/cm® , and then cooled to room temperature
to produce a laminated glass plate having a multi-layer
construction of glass / interlayer film / glass.
Comparative Example 23
Production of interlayer film

According to the same manner as that described in

Comparative Example 22, a transparent interlayer film
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having a thickness of 0.4 mm was produced and maintaind in
a thermo-hygrostat so that the water content became 0.4 to
0.5% by weight.
Production of laminated glass

The above interlayer film was put on a polyethylene-
terephthalate f£film having a thickness of 0.1 mm (Lumilar,
Toray Co., Ltd., Ltd.), and then interposed between
transparent float glass plates (300 mm x 300 mm) having a
thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 100 °C while maintaining in the deaerated state,
and allowed to stand at this temperature for 30 minutes.

The sandwich material was heat-pLessed in an
autoclave under the condition of a temperature of 135 °C
and a pressure of 12 kg/cm®* . After cooling to room
temperature, the glass plate at the polyethylene
terephthalate film side was removed to produce a laminated
glass having a multi-layer construction of glass /
interlayer film / polyethylene terephthalate film.

The laminated glass of the Examples 27 to 38 and
Comparative Examples 22 to 23 thus obtained was subjected
to a moisture resistance test (whitening length and peel

strength), respectively. The results are shown in Tables

13 and 14.
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«Moisture resistance test>
(1)Measurement of whitening length

Each laminated glass (immediately after production)
obtained in the Examples 27 to 38 and Comparative Examples
22 to 23 was allowed to stand in a thermo-hygrostat
(temperature: 50 °C, relative humidity: 95%) for 4 weeks,
respectively. The whitening length (mm) from the edge of
the laminated glass to the internal direction was measured.
(2)Measurement of peel strength

The interlayer film obtained in the respective
Examples and Comparative Examples was adhered on one
surface of a transparent float glass (Examples 27, 30, 31,
32, 35, 36, 37 and 38 and Comparative Example 22), a
transparent polycarbonate plate (Examples 29 and 34) and a
transparent polyéthylene terephthalate film (Examples 28
and 33 and Comparative Example 23) [2 mm in width x 100 mm
in length] under the same condition as that of the
manufacturing of the laminated glass of the respective
Examples and Comparative Examples to produce a sample of 2
mm in width x 100 mm in length, respectively.

This sample was allowed to stand at a temperature of
50 °C and a relative humidity of 95% for 4 weeks. The
interlayer film at the edge part was peeled off, and then
the edge part of the peeled interlayer film was subjected

to a 90 degree peeling test at a stress rate of 500
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23 Peel strength : Betveen polyethylene terephthalate
film and interlayer film
EA-1 : Ethylene-methylmethacrylate copolymer (ACRIFT WH202)

EA-2 :

Silane coupling agent :

Ethylene-ethylacrylate copolymer (UNC-6570)
N-(2-Aminoethyl)-3-aminopropylmethyldimethoxysilane



"B#S' _+/1/10%J5u& ()-Ri/10%uJ5u& ()-R_?i/10%J5ui/ 10%J5u& ()-R/10%J5u&
()*Ri / 10%J5u& ()-Ri/10%J5u& ()-Ri/10%J5u& ()-Ri/10%J5u& ()-Rw ;
?i / 10%J5ui / 10%uJ5u& () - R/ 10%J5u& () - RE
'B#S _+/i/10%J5u& ()-R /10%J5u& ()-B®wa / 10%uJ5ui i/ 10%uJ 5w EetbbBr 1468uI5u&
"()-R/10%J5u& ()-Ri/10%J5u& ()-Ri/10%J5u& ()-R /10%J5u& ()-R %V ;
G/ 10%J5ui / 10%J5u&' () - R/ 10%J5u& () - RG
"'B#S' _+/i1/10%J5u& ()-Ri/10%J5u& ()-R¥-6?CG ?i/10%uJ5ui/ 10%J5u& ()-Ri/ 10
%J5u& ()-Ri/10%J5u& ()- R /10%J5u& ()-Ri/10%J5u& ()-Ri/10%J5u& () - RGKOP

ZCW[ 7|+; }?(i/ggg@l" Qf;é\;% %fd%}m /g{?ig ?l?\(f)vl\’gdgql[llﬂ’/uﬁgw FTC}%J%EU% ()-Ri /10%
an‘;%O/;agu. T2 Geh oBl ISR 4La TRLAN N s AR50 O R

()/ o7 Iéb;i%/é{fé JS*%’%3?{E%%%fé%’%“h%s’gﬁ%%’éje%‘ééa’%%%%@ﬁi SRV

? 10(V J5 (0 J5 (V J5

| m-:/l | X 1 = PR 1 J u R / 10%J5u&
1R S5 URR siai b %f%RG% 598 S TARLSE B L

/%cyﬁ’slﬁ% %é%%&éﬁ%f?f@éﬁ‘./) o 0%‘3? £0rR AR ERE) SR VL7
' B#S + 10% &' R /10%J5u&

<o x; F—f@ﬁ‘/ FUGF) BETEIRE 98 [H% 1h9mIBRL A8 FH99D0ASBEPOPRE ) 10%u5
u& Ri 10%JJ

() - [ 1Q%15 10%1J5U& FINRXXBL X<I /,10%1]5U8i
/ 10%135u%PF) R /MB%E&°3 M% MJS ?T?Rl f‘fo&a?f%&’ EXR%? : et

' B#S _+/ Rvi %%%10%135%/1 %J5u&% 1Q%J5u&’ () Ri / 10%J5u& ()-Ri/ -
10%J5u&Sf Bukse) o &%ﬂ“]s\ <?<i / 10%1J5u&i / 10%J5u&

() Ri /10%J5u& ()-Ri/10%J5u& ()-Ri/ 10%1J5u& ()-

"'B#S' _+/}_?<i/10%uJ5u& / 10%uJ5u& ()- R/ 10%J5u& () Ri / 10%J5u& ()-Ri/10%uJ5
u& ()-Ri/10%J5u& ()-Ri/10%J5u& ()- R\ <?<i/10%J5u& / 10%J5u& ()-Ri/10%J5
u& ()-Ri/10%J5u& ()-Ri/10%J5u& ()-RGE
' B#S' _+/ hH<i / 10%J5u& i / 10%J5u& ()-R /10%J5u& ()-Ri/10%J5u& ()-Ri/10%J5
u& ()-Ri/10%J5u& ()-Ri/10%uJ5u& ()-R[:-<i/1105 Ps<Y"10%& () - _

Os<Y 1096& ()-u <109%& ()- Ji/10%J5u& ()-RE

'B#S _+/ & 0123er310$010% 6} & ()-+$010% 6} & ()-+$010% 6} & ()-+$010%4 6} & () -+
$010% 6} & () -
| y10% 6} & () - 10510534I JKLM\pT8510$0109% 6} & () - +$010% 6} & () - +$010% 6} & () - +
$010% 6} & () - ++3$010% 6} & () -+$010% 6} & () - +$0109% 6} & () - +NOPSVYpPOpT851$010
%6} & ()-+$010% 6} & ()-+$010% 6} & ()-+$010% 6} & ()-+Si *BV' %), OY\ behk ?851
$01$010% 6} & () - +$010% 6} & () - +$010%4 6} & () - +$010%4 6} & () - +$010% 6} & () - +$0
1094 6} & () - +kngr ~kQ ?85$010% 6} & () - +$010% 6} & () - +Si *BV' %), 0$010% 6} & () -
+$010% 6} & () - +_?85%$010$010% 6} & () - +$010% 6} & () - +$010% 6} & () - +$010% 6} &
()-+%$010% 6} & () - +$010% 6} & () - ++?85Si *BV' %), 05010% 6} & () - +$010%4 6} & () -+
$010% 6} & () - +$0109% 6} & () - +t X<5Si *BV$010% 6} & () - +$010% 6} & () - +$010% 6} &
()-+98010% 6} & ()-+3$010% 6} & ()-+$010% 6} & () - +$0109% 6} & () - +t t X<5Si *BV$010
%46} & ()-+$010% 6} & ()-+$010% 6} & () - +%$010% 6} & () - +$010% 6} & () - +$010% 6}
& ()-+$010% 6} & ()-+lL,tX<55$010% 6} & ()-+$010%4 6} & ()-+$010% 6} & () - +$010%
}6}& ()-+Si *BV' %), 0_?<5S$010%$010% 6} & () - +$010% 6} & () - +$010% 6} & () - +$01
0% 6} & ()-+$010% 6} & ()-+$010% 6} & () - +"#k(OB8?<55$010% 6} & () - +$010% 6} & () -
+Si *BV" %) , 05010% 6} & () - +$010% 6} & () - +#$%&' () *t X<5S5$0$010% 6} & () - +0$010%
}6}& ()-+$010% 6} & ()-+$010% 6} & () - +$010% 6} & ()-+$010% 6} & () - +$010% 6} &
()-+*+, -. @8t X<5S$010% 6} & () - +Si *BV"' %), 05010% 6} & ()-+$010% 6} & () - +$010%
}6} & () -+@HLPTX _?<5S$0109% 6} & () - +$010% 6} & () - +$010% 6} & () - +$010% 6} & ()
-+$010% 6} & () - +$010% 6} & () - +X] aei n_?<5S$010% 6} & () -+$010% 6} & () - +$010%
6} & ()-+$010% 6} & ()-+$010% 6} & () - +$010% 6} & () - +nof | } ~t X<?<5S$010% 6} & ()
-+$010% 6} & () - +$010% 6} & () - +9%$0109% 6} & () - +Si *BV"' %) , 0~t X<5S$010% 6} & () -
+$010% 6} & () - +$010% 6} & () - +%$010% 6} & () - +$010% 6} & () - +$010% 6} & () - +$01
0% 6} & () - +pPOt X<5S%$010% 6} & () -+$010% 6} & () - +$0109% 6} & () - +Si *BV" %), 0$01
094 6} & () -+9G<5S$010% 6} $010% 6} & () - +$010% 6} & () - +$010% 6} & () - +B$010% 6}
& ()-+%$010% 6} & ()-+$010% 6} & () - +K/ G<5S$0109% 6} & () - +Si *BV' %) , 0B$010% 6} &
'()-+$010%4 6} & () - +$010% 6} & () - +_7<5S$010% $0109% 6} & () - +$010%4 6} & () - +$01
0% 6} & ()-+$010% 6} & ()-+$010% 6} & ()-+$010% 6} & ()-+_?<55$010% $010% 6} & (
) - +$010% 6} & () - +$010% 6} & () - +$010%4 6} & () - +$010% 6} & () - +$010% 6} & () -+
pP0?<5S%$010% 6} & () -+$010% 6} & () - +$010% 6} & () -+$010%4 6} & ()-+Si *BV' %), 0
$(, ?<5S$01$010% 6} & ()-+$010% 6} & ()-+$010% 6} & ()-+$010% 6} & () -+$010% 6}
& ()-+3%$010% 6} & () -+, 09: DMkQ ?<5S$010% 6} & () - +$0109% 6} & () - +Si *BV" %), 0$01
0% 6} & ()-+%$010% 6} & () - +MV_hqr scG<5S$010% 6} $010% 6} & () - +&$010% 6} & () - +$
010% 6}& () +$010% 6}& () +$010% 6}& () +$010% 6}& () +s| / G=5SSi *BV" %) , 0$0

A PNAN Y AN A NAN - N O NN L SR A ANAND Y O



. SF&10% 9& ()- SF&I0% & ()- 9°110%I8J& ()- $9°110%*& ()- $9°!10% & ()-
©&vU4A $9s- #109Kr 7K&' () - 9s-#10%2& ()- $F 109Kr 7K& ()-109109109

$~1 1- #1090& ()- SF&I0%}& ()-&LQ [ -410Kr 7K$ $y/ - #10%Kr 7K&' () -

#10908& ()-$ $#10UKr 7K& () - 9s-#10% 3& () - $9s- #109KIKE () - 18t

I T' | bA410OKr 7K$ $ $) "10%& ()- @10%4& ()- $ @10%& ()- $@10% & ()-
$Fs109%7& () - 10Kr 7K1OKr 7Kl +qvU410 $f -T0%8_78& ()- 9 "10% 4& () -
$9°"1098_78& ()- $FMLOYB_78& ()-104104104 $p)" 10%4& () - qLbcdex| obU410
$YL0%Kr 7K& () -108581085810858% $ s-!109B58& ()-$ $s-!10988& () -
$s-11098_798iaf Jsclabhed BYB_78& ()-xY*\|[:bU410 $ $" 10UKr 7K& () -

8s"10% 4&' ()-$ $&s"10UKK& ()-$ $&s" 10%Kr 7K& ()- 9s"10% 4& ()~ .

$9s" 109Kr 7K& ()- "I 2 "vU410 $9- #10%Kr 7K& () -

$3° 109&Kr 7K& () - AQdihiRkdDMasE frOxhiAK $id$ windbw A8 &E Ai6Gnted to 2 $EH61&5id2 window so
$" 109! K& () - "F' $SLORAYOYRY 0bU410 $ 10%r 7K&' () - 10K3K10K3K10K3K

$y @1 0%K3 Kt jt-cgn S@EPCIKHIKE, ¢Omprigiae ROJKerI®er (1jm imempem bsween SRIODBPIR;

& [: bWl . $.109 ! .= 9 ' - 0 7K&' ¢ .¢Q" ) _
$|9'[' 10Y%Kr 3&*“%‘)}’9"@5%%%{%%%@& %-%%‘g%’%‘&*r%&@f%%ﬂ%mﬁ” fig T0PUEY O
MLOYSE & () wiight E i9lend i Il e §8pdI 6T RAG1c-(Bieth) Acr9RAe BSSlyoer, 0.01 10 4
100 T S AGKCTE (1oL LT Ioars S CAGRIE )
SHI0WE () cphbd14ch 111 B0 furs SPAMIERC ) 1o 60 e B80T 5108K7S
$" 109BK7$& () - BY LOVBK7S& () - 1005104314121 @NLOLPLI P}\ ; 94'$

$S10%>! 10%6& () - POs>! 10968 () - Ps>! 10%& () - Ps>! 10%6&' () - Ps>! 10%68& () - Ps>! 1

09%6& () -PP3QLR1A <\ 0 . . : .
o1 103680 1+ poh 15BR ek cligeio el oo el ndex S5 ARSI Kth h1p1q
1r 1y 1115 S3jdetate copolymer or ethylene-(meth)acrylate copolymer is 0.1 to 500 g/10-minutes (ASTM

s>! 10%6& ();Ps>! 1096& () - Ps>! 10%& () - Ps> 109%6& () - P/ Ki Vi s> 10%& () - P11111
11w\ 1238°65T).

s>110%6& () -Ps>! 109%6&' () - Ps>! 109%6&' () - P/ Ki VI s>1 109%6& () - Ps>! 109%6&' () - P11111
11sS3}\;

s>1 10968 (- Ps>A1onig@ed jlasparioring:th tRUSE: Whershs sdid GaBEAEICYHePrAGHes! agpatP11111
1108\ ; .. . . . . o

s>1 100687 I PLRAATNEUPT BEARcH9f PRYLY dréfalsane) oy of Highgr dwesic PLLs du3baRYe3°dpr1111
1222p@\ ; benzaldehyde or its derivative, or a calixarene represented by the following general formula

s>1 10% Ki VI s> 10%6& () - Ps>! 1096& () - Ps>! 109%6& () - Ps>! 10%6& () - Ps>! 109%6&’ () -
P22: 2; 2<2=8b2w2t T} ;

s>1 10% Ki V! s>! 109%6& () - Ps>! 10%6&
Ps>! 1096& () - Pw2x2{ 2} 2222t T4} Y’
s>1 109%68&’ () - Ps>! 10%6& () - Ps>!
22w ?}\ ; -
ss> 10988 () - Ps>! 10%68& () - Ps>! 10%6K
2222x\ @\ ;

() -

()-Ps>I'109%6&\ () - Ps>! 1096&' () - Ps>! 109%6& () -

®& () - Ps>! 1096& () - P/ Ki VI 22222 °
| 10%6&. () ¢ PhKi V! s>! 1096& () - P222

g{.;KJ VI s>l 1096& () - Ps>! 109%6& () - P222
31 3$3&3x\ <} \ ; 33 _Ja
s> 109%6& () -Ps>! 1096& () - P/ Ki VI s> 10%6& () - Ps>! 109%6& () - Ps>! 109%6& () - P&3( 3,
303k3l 3338} ;
s> 109%6&' (‘Wherek, W is ah fiége&of ¥ 1d°86:! 1096& () - Ps>! 109%6& () - Ps>! 109%6&' () - PrBn30
3p3q3v3\£[gp@\ ;
s> 10% KPV! s>! 109%6& () - Ps>! 1096&' () - Ps>! 1096&' () - Ps>! 1096&' () - Ps>! 1096& () -
PW3333333t4}\; A laminated glass according to_claim 3, wherein said condensation product or
s> 10% Ki V! s>! 1096&' () - Pgs>! 109%6& E) -Ps>1'10%6& () - Ps>! 109%6& () -Ps>1 10%6& () -
Ps>! 1096& ¢ompessdd3 i3eirated from the group consisting of a dibenzylidenesorbitol compound, a

0, ! - 0, ! - 0, ! _ 0, ! - 0, ! - I
gg\!/v[lg}/ff& ( Aibgnszyﬂd%ge@ﬁiof éom%%ixlld% 91 @D%né))lidgr%ﬁ\!) I%Ro/l(ﬁc%m%un%? E!djlb%{%%dgen%/m@u}{ 1 33333
ss>! 1096 &' ¢ompand 2R Salixhrels 2dripiad’ () - PPs>! 10%6&' () - P/ Ki VI s>! 109%6&' () - P33&
4' 4] 41434xX8}\ ;
s> 109680() - Ps>! 1096&' () - Ps>! 1096&' () - P/ Ki V! s>! 1096& () - Ps>! 109%6&' () - P3474;
4v4waz4{ 40S7}\
s> 1096& () - Ps>! 109%6& () - P/ Ki VI s> 109%6& () - Ps>! 1096&' () - Ps>! 1096&' () - P{ 4| 4}
4~4444\ @\
s>1s>1109%6& ()-P'/ K VI s> 10%6& () -Ps>! 1096& () - Ps>! 1096& () - Ps>! 1096& () - P4
444455 [ }\/ Ki VI s> 109%6& () - Ps>! 109%6& () - Ps>! 1096&' () - Ps>! 109%6& () - Ps>! 10%6 &
" ()-P55 555
S5F5t T}\/ Ki VI s> 109%6& () - Ps>! 109%6& () - P¥%>! 109%6& () - Ps>! 1096&' () - Ps>! 1096&' (
) - Ps>! 1096& () - PF5G5H5+6v6wW6x6y6sf YL\ / Ki VI 10K" 10K" 10K" P s #10%K" & () - z
S#10%&' ()-2z!s>'10%6& ()-P/ K V! y66666666f F*}s"10%K" & () -\ $s" 109" & ()-\$s" 10

AAZII A o A PNAAZIL O o A PNAAZIL O o A PNAAZIL O




888 8<8=8p@}s"s"10% K]

© A" 10U & () -\ $s" 10U & () -\ $s" 109K & () -\ $s" 109K" & () -\ $s" 109K" & () -\ $=8>
878 @ASBSRSt T*}s" s" 10% K]

d"s" 109K" & () -\ $s" 109" & () -\ $s" 10%" & () -\ $s" 10%<" & () -\ $$5 " & Aohg\ $s" 1
09K" & () -\ $(R2388[ 8\ 8] 8"8_8|Q D*}s"s" 10% s'(' )10%<" & () -\ $s'(' iowf%‘é%%i{%s@?gw &

()-\$s"10%K" & () -\ $s" 10%<" & ()-\$/ K]

d" 8888888sS3*}s"s" 109K" & () -\ $s" 10918 () -\ $s" 10%" & () -\ $s" 109" & () -\ $(/
K] “d"s" 109" & () -\ $8888888sW

*15"s" 109" & ()-\$s" 109K" & () -\ $s" 109K" & () -\ $/ .

oll s" 109" &51() ( zés‘”i‘é%@dél%sf %&%@8&%8 § é“hgfei’o%ka@"t‘?‘-?fMB%%Pa&e‘EC)‘/— \ $/ K]

% 's" 109" &rfiprovétent Qgdht & 6.02 Yob padRVBy Feighr Das@BHB IR FAQ \b@weighi 'of Ofilege() -\ $/
d

"s" 10%K" &vifyl acgrelpsdymer P stiyeneomaetty, aclylaigdenpolymer.8 () -\ $) 9+9- 91959>979 / *
} K]

d"s"10%K" & ()-\$s"10%K" & () -\$s"10UK" & () -\ $s" 109" & () -\ $s" 10" & () -\ $?79@
9A9BICODS({ 8t T* } AKdminated glass according to claim 1, wherein said silane coupling agent is a silane
d"s"10%K" & ()-\$s"10%" & () -\ P9 " 10%<" & () -\ $s" 109" & () -\ $s" 10%K" & () -\ $s"
109" & () - ¢47RN g@g@h hqgaa}qr%mc functional group selected from amino, glycidyl, mercapto,
d"s"10%K" & = AT & D) 5 N o) -V $ST 10K & () -\ $s" 109K & () -\ $/ K]
d" 9999999s é‘*g%’@ﬁ%‘@%&%?@?&%&(mgﬁa\ $s"10UK" & () -\ $s"109%K" & () -\ (/K]
d"s"10%K" & ()-\$9999999sW *}/s"10%K" & ()-\$s"10%K" & ()-\$s"109%K" & () -\ $/ K]
s 100 £,() -\ BRG0S0 BN G0 B3 A | 9/
it # X0 Vagent @0, 025 1ol D JrisShy wvelgh, fohsed on 100 parts by weight of ethylene-vinyl acetate
d"s"10%K" & () -\ $s"10%" & %)-\$s" 10%K" & () -\$s" 109K & ()-\$\:~: " f:liris: [/~
1 K] copolymer or ethylene-(meth) acrylate copolymer.

d"s"10%K" & ()-\$s" 109" & () -\$s" 10" & () -\$s" 109" & () -\ $s"10UK" & () -\ $s:t
TulVIwW Xt TR}HK]

d"s" 10%K" &8( ) - \ £34nifLAA' &hss pecoRiy' th OPAH & §herdifbsiid G846 Rsif)or\nPdroeded Rsin) - \ $s”
10K & ()-\$: | "D} . , . .

"5 100 e ADRRSTAPThAYE theef R &MY oRgEion ok O SPYF. XCIEHAEHIEHES-.\ 5/ 1q
d':::::58S3*}/s"10%K" & () -\$s" 10K & () -\ $s"10%K" & () -\$s"109%K" & () -\ (/K]
d"s" 109" & () -\ $; | | o .

Ui # & (9sW A /lamingedelass @jcording 1o Gl & vhersig said poga gsip)or\hgdneparbon resin

g\ ?@ %?Z‘% M%ﬁg%%%@\l%@% gékvig?;a%afogénaﬁon rate of 95% by weight or higher.
d"s"10%K" & ()-\$s" 10%;‘ & ()-\$s"10%K" & ()-\%o; p;q;r;

o\ [s" 109" & ().-\ . . L . .

5 Tovc &10) -\ A ke pecosting gl .y esen s osip epinspelesed.from they
" 10%8ielol bRIARYEE fobd rdshe shAAHE ol (idrzka ke, WA itor |9

d"'s" 10%<" &rogin, rapines@ngydroganated sastm oxasd mjxturgs thedwiagd 63id \npdrocabe @sin) - \ $s”

109" & () -\ $s<s<ss<] - o . . .

0”5 109 & PGSO 50 s A PEUSR I LD £ 3
d" </ <0<1<<glicyeREPetr AT rebOF Copolyrélopeir8le(h-rdsis, A%k ehatedSaet bl fsin) plud(/ K]
d"s" 109" & () -\ $<<=5=| >>>>>0bUH K10="110s%10s%010s% sL' 10%6%& () -

s9y! 10%s s ROPgmer Reirolegmiresinand mixtarey Hiegeof ' () - 10=">>>>22@@ [ : bUH K
"1096=9& ()- | s&F"10%9%& ()- gs&F"10%%& ()- sl 10%9%& ()- s109%%&' () -

sl " YL0% & ()- @AAA BBB| [ : bUH K s%0%%& ()- sY “!10%9%& ()-z sT"10%%& () -
s10%=9& () 11.s| M\ laedned (glass sccbiddig-648e14iin- BBBherein the amount of said rosin resin or

hydrocarbon resin is 2 to 30 parts by weight based on 100 parts by weight of ethylene-vinyl

acetate copolymer or ethylene-(meth) acrylate copolymer.

30 12. A laminated glass according to claim 1 prepared by laminating an interlayer film as



, CCAD| [ bUH K sY4: 1 109%9%&' ()- SYOM 109%9%&' ()- s@ 109%%& ()- sY-109%9%&' () -
Ss3& 10%%&' ()-3 &10% =% & () - SD7D: D; D<D=DVDSDEvU4/ sl :!10% d% & () -

$10% d% & ()- sY"110% d% & ()-10=240=%40=% sF710%%& () -

SF5@0%%&' ()-E?EE! FWFFG [: vU4/ s sl ML0% d% & ()-s s"10% d¥6 &ctdbet 1998
sl M 10% d% & ()- sYFg1l0% d% & ()- qsF"10986a%& () -

SsY-10% d% & () - GGGsHH+I nJ| [:vU4/ s si é: 110% d% & ()-s s'"10% d% & ()-s
Sf&&1 10% d% & ()- sl 1M 10% d% & ()-Z'$°10% d% & () -

sIM10% d% & () - anJJ#K\ KKKKK]| [ NA4/ 10" d% 10 d% 10' d%s s7"10% d% & ()-s

sl 4109% do% & () 3:1109% do% & S1&! 109% d% & () -
s/ 10% d%&e(ﬁ}le‘k Flm}kg?tr’éefaﬂ/&%a“&b f&@ aé‘*‘s? 10% d% & ()-s

sl 410% d% & ()- sYNLOWWW & ()- sS109W & ()- sY'YIOWN & ()- Normal" "Headi ng
13]c" "Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font @ " %/ 49>CHVRW\ +a4f Ckpu${' Z*p X{ dN'Y',.x39;

<AHI NPRTVXZ\ 2" bdf hj | nprtvxz| ~3Q "t % *: 18=ZCHNPUVX\ " Hbej ot (q) <F"3p7: EL $n>
+#&$+Y&( (q-/ 2| 6$8<>ADXGIMP2SUNY[ c¢_" c- d5i XI nhpWss8uxx>} 8~&&Kf B: EQ h#3P w/ Myv
3Yg' Mshr dkp*8Df m $: AmmAMgn#9@/] bod: | ,; GIl / ?Zj (80Uq

$* Bkw>Xhu* @\t { #1LR+9br " OCL i }' : FTk: Ue' DoxMu*ql | ] f- Ns

% y*] 3Knz- Ef ' PWh| OPry~! 6BLj VR} 7] & [ ( @b% Ji u%c: ARh} 3NYK#* @Xn~ , Ms

OLo!/: (J sz& gx" R%

&/ 31P1h1111122w2222&3nmB8w333334{ 445F5y666667E727" 77778=8R8_8888) 979{ 9999
\isiii (05 <<<S@BDEGNIKL ! MH#SYR () *+, -./0123456789:

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

" #$UR' ()*+,-./0123456789: ;

<=>? @A\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopgr st uvwxyz{| } ~

I"#B9& ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _"abcdef ghi j kI mopqgr st uvwxyz{|} ~6Ti nmes
New RomanAri al Courier New'h Root EntryWrdDocunent

" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

P"#$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

I"#$UR' () *+,-./0123456789: ;

<=>7?@\BCDEFGHI JKLMNOPQRSTUWWKYZ[\ ]~ _"abcdef ghi j kIl mopqgr st uvwxyz{|}~



