1 DESCRI PTION | NTERLAYER FI LM FOR LAM NATED GLASS AND LAM NATED GLASS
TECHNI CAL. FI ELD 5 The present invention relates to an interlayer filmfor
12 | am nated gl ass having good noi sture resistance,  high resistance to

panel shear and foam ng at high tenperature, ease of handj mmmm“ent
sound insul ati on performance, and even good heat insulati Mmmmmm J

el ectromagnetic wave perneability and 10lto a | am nated gl ass .jspear porating
the sane. BACKGROUND ART Generally a | am nated gl ass consisting of a-pair

of glass panels and an interlayer fi i.ched between the panels is
15 laudable in safety because even %%é§$£§£g§% its fragnents do not scatter

so that it i sSINDERLAEER uSELN OFOR hBAMIHETRD GLAE®aAND VEAMTNATEB UGhASS

aut onobi | es and of buil di ngs, anong other uses. Anpbng such interlayer
films available for |lam nated glass use, an interlayer film made of a

pol y(vinyl butyral) resin 20 pl aEECENEGHLbYIBHEI ti on of a plasticizer has
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so that a | am nated glass fabricated by uslng this interlayer tilmis
particul arl § sapiegtedrgtpssghaving epoduresdbiresresintrafpy, higk sound

insul ation pesietaRAEed paBEpr &858 andSrbimigy B R gh regyredeneadsat
transm ssion_l.oss,. and JIS A_ 4708 sg lelei?the transm ssion | oss for each

sound i nsul 8Fi PG S e AOVRALERBVER T PR RS Gafge V800 Hz
and up as podddadedihgudasdabndand ré eict rbimggnkt ibaawhidermddid 1Sidiyndnd

i nsul at{pn rfo : f h i nsi derably 30 sacrificed by a
coi nci éﬁceegf%eggapﬁgFgg g?§§§e§8§8%88?%§9n3rgﬁﬁd53%80 Hz as shown by a
wavy line in Fig. 1. The valley of the wavy line in Fig. 1 corresponds to a

slunp in sound insul ation performgﬁgkégq?ﬁg)igﬁf coi nci dence effect and
exhiprt t

indicates that this material _does not 1e 35 required sound
i nsul ation perforfapeeally lpnénasptglass crasdsitididdehcerei F&d gilass

phenomenon gHEB1s and an interlayer film sandwiched between the panels is
15 laudable in safety because even on breakage its fragments do

not scatter so that it is in broad use for the glazing of road

vehicles such as automobiles and of buildings, among other uses.

Among such interlayer films available for laminated glass
use, an interlayer film made of a poly(vinyl butyral) resin

20 plasticizedby addition of a plasticizer has excellent adhesion
to glass, high tensile strength, and good transparency so that
a laminated glass fabricated by using this interlayer film is
particularly suited for the glazing of automobiles.

Generally, the sound insulation performance is expressed

25 in terms of frequency-dependent transmission loss, and JIS A
4708 specifies the transmission loss for each sound insulation
grade by a given value over the frequency range of 500 Hz and
up as indicated by a solid line in Fig. 1. Meanwhile, the sound
insulation performance of glass sheet is considerably

30 sacrificed by a coincidence effect in the frequency region
around 2000 Hz as shown by a wavy line in Fig. 1.

The valley of the wavy line in Fig. 1 corresponds to a
slump in sound insulation performance due to this coincidence
effect and indicates that this material does not exhibit the

35 required sound insulation performance.
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t hat when a sound wave enters a glass sheet, a transverse wave propagates
on the glass surface owng to the rigidity of the glass and inertia, and
sthe resulting resonance between the 5 transverse wave and the incident
sound wave causes a transm ssion of sound. The conventional |am nated gl ass
is satisfactory in the protection against scattering of fragnments but, in
the aspect of sound insulation performefice, is not free fromdeterioration
10 in this performance due to said coincidence effect in the frequency

band around 2000 refaore | mpr oV nt, Jn_thi spect _h been
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, it_is ne
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0ss in thig 1. NLoR art_ w referr to as TL value;, Fig. 1). 25 As
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neasures, softsasd hosedstagntder faswmnad, fLamatafedegimesdedemubtatiager
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only nore Zgegreneysbandazieindt4f§0 iHe arfdectthisute feate avai Laprevament
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sound insulation performance due to the coincidence effect.

In order that the sound insulation performance of a

20 laminated glass may be improved, it is necessary to attenuate
the above coincidence effect to prevent said slump in the
minimal part of transmission loss which arises from the
coincidence effect (hereinafter the transmission loss in this
minimal part will be referred to as TL value; Fig. 1).

25 As a means for preventing the slump in TL value, there
has been proposed many measures, such as increasing the mass
of laminated glass, amulti-layer glass construction, division
of the glass area, and improving the glass panel-supporting
structure, among others. However, these means arenot onlymore

30 or less unsatisfactory in effect but not available at
commercially acceptable cost.

The requirements about sound insulation performance are
getting more and more rigorous lately and taking architectural
glazing materials as an example, the glass is required to have

35 high sound insulation around room temperature. Thus, the



tenperature and that the maxi num val ue of sound insulation performance
(maxi mum sound i nsul ation value = TLmax value) itself is |arge. The sane
s true of road vehicles. Thus, including the wind-cutting sound at

hi gh-speed driving, 10 vibrations fromthe engine assenbly, etc., the
nunber of sources of noise calling for a high I evel of sound insulation
has been on the increase. Furthernore, Paminated gl asses in these
applications are actually exposed to a nmarked fluctuation of anbient
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film4 and gnpkggthﬁb%ggsgoly(V|nyl acetal) film This interlayer, however,
is not only incapabl showi ng a sound insul ati on performance over Ts- 35
on the sound insEratReATgFade atichtThglessgpsmetbres anplfabieonsted in
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with not only in the neighborhood of room temperature but also over
a broad temperature range.
However, the conventional laminated glass fabricated by

20 using an interlayer film made of plasticized poly(vinyl
butyral) resin has the disadvantage that its maximum sound
insulation temperature is higher than room temperature and its
sound insulation performance in the neighborhood of room
temperature is poor.

25 Moreover, if an attempt is made to insure a satisfactory
sound insulation performance, the interlayer filmhas to be soft
enough so that when assembled with glass panels to fabricate
a laminated glass, such troubles as panel shear and foaming tend
to take place.

30 As the prior art interlayer film designed to improve the
sound insulation performance of a laminated glass, Japanese
Kokai Publication Hei-02-229742 discloses an polymer layer with
glass transition temperature of not higher than 15°C, for
example an interlayer comprising a laminate consisting of a

35 wvinyl chloride-ethylene-glycidyl methacrylate copolymer film



10 an acetalization degree of 60 to 85 nmol % and an acetyl group content of
8 to 30 nol % the conbined total of said acetalization degree and acetyl
group content being not less than 75 nol % and a plasticizer which, in
the presence of the resin, shows a cloud point of not higher than 50C.
This interlayer film 15 has certainly been inproved in the aspects of sound
i nsul ati on performance and tenperature dependence of the performance but
because the filmis soft, it has the drawback that, when assenbled with
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object to p%%@é%%ea%hgn%%ﬁ%a%%rs%%%qlg rhas the drawback that, when
assembledwith glass panels to fabricate a laminated glass, such
troubles as panel shear and foaming tend to occur.

20 Japanese Kokai Publication Sho-51-106190 proposes a
composition having a damping function over a broad temperature
range as fabricated by laying up two or more kinds of resins
varying inglass transition temperature. It is statedthat this
composition has an improved damping function over a broad

25 temperature range. However, it is not obvious from the
description whether this composition ever has properties
required of laminated glass such as the sound insulation
properties and transparency, and, moreover, this composition
does not satisfy the requirements necessary for a safety glass,

30 namely high impact energy absorbency and prevention of fragment
scattering in the event of glass breakage.

Japanese Kokai Publication Hei-04-254444 proposes an
interlayer fabricated by laminating a film consisting of a
poly(vinyl acetal) containing acetal groups of 6 to 10 carbon

35 atoms and a plasticizer with a film consisting of a poly(vinyl



a |lam nated gl ass which, w thout being conprom sed on the basic 15
functional characteristics required of |am nated gl ass such as
transparency, weatherability, inpact energy absorbency, and adhesion to
glass or on interlayer filmnoldability and ease of handling, is protected
against a slunp in TL value through attenuation of said coincidence

ef fect, adapted to display an 20 outstan®i ng and steady sound insul ation
performance over a broad tenperature range on a Iong term basis, and ow ng
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resin (A a V|n§ acetal) resin (B) heing not ess than 1,500, said
[

pol y (V|nylséEgF5F§t?E Ropest ﬁ%§Pﬁ@téﬁnaEEFgPFQQPFEnOVIEgPeEr8P 60 to 85
mol % and apbempetytugeoupngentent of 8 to 5 30 nol % the conbined total
of saidwecetalization degree and acetyl group content being not |ess than
75 nol and the cloud point of a solution prepared by dissolving 8

wei ght parts of the poly (vi rsMMEet OF THESIINVENTION 100 wei ght parts of

the plasticizer bgjng, dé‘olt p&g{ég%? t‘h'%agb %erﬁgtghc? r?es%'}:tt, '%l‘ﬁ%mb ?eatgl ass

relates, in the secon ayer ffor 'a
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group conS|st|ngﬁof triethyl ene 15 col | hexanoat e

tetraethyl eA8RE eaﬁloqhazrae@tr«mm&%ée&ultr@.de@Maérﬁéwdq% glass such as
di - n- hept aneahaspandncyet waathglape1gkycolingach- Baptrapoabeoradrdcy, and

adhesion to glass or on interlayer film moldability and ease
of handling, is protected against a slump in TL value through
attenuation of said coincidence effect, adapted to display an
20 outstanding and steady sound insulation performance over a
broad temperature range on a long-term basis, and owing to
satisfactory physical properties further protected against
panel shear and foaming. It is another object of the invention
toprovide a laminated glass fabricatedbyusing said interlayer
25 film.
The first aspect of the present invention is concerned
with an interlayer film for a laminated glass comprising a
poly(vinyl acetal) resin (C),
which is a blend of a poly(vinyl acetal) resin (A) and
30 a poly(vinyl acetal) resin (B), and a plasticizer,
said poly(vinyl acetal) resin (A) having an average
polymerization degree 1,000 to 3,000,
said poly(vinyl acetal) resin (B) having an average
polymerization degree 3,000 to 5,000,
35 the difference in the average polymerization degree



whi ch shows a tenperature dependence of |oss tangent in which the

| onest -t enperature side nmaxi mumof |oss 20 tangent appears at 30C or | ower
when exam ned for dynam c viscoelasticity. In the second aspect of the
present invention, at |east one constituent |layer is preferably such that
the cloud point of a solution prepared by dissolving 8 weight parts of the
25 poly (vinyl acetal) resin in 100 wei ght parts of the plasticizer i's not
hi gher than SOC In the second aspect of the present invention, is

pref erabl e e t p j reI ht parts
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which shows a temperature dependence of loss tangent

in which the lowest-temperature side maximum of loss

20 tangent appears at 30°C or lower when examined for dynamic
viscoelasticity.

In the second aspect of the present invention, at least
one constituent layer is preferably such that the cloud point
of a solution prepared by dissolving 8 weight parts of the

25 poly(vinyl acetal) resin in 100 weight parts of the plasticizer
is not higher than 50°C.

In the second aspect of the present invention, it is
preferable that the amount of the plasticizer relative to 100
weight parts of the poly(vinyl acetal) resin is larger in at

30 least one constituent layer than that in the other layer or
layers by not less than 5 weight parts.

In the second aspect of the present invention, at least
one constituent layer is preferably such that the poly(vinyl
acetal) resin has an average polymerization degree of not less

35 than 1,500, an acetalization degree of 60 to 85 mol % and an



acetal) resin (E) being not |ess than 500, and said poly (vinyl acetal)
resin (F) having an acetalization degree of 60 to 85 nol % and an acetyl
group content of 8 to 25 30 nol % w th the conbined total of said
acetalization degree and acetyl group content being not |ess than 75 nol %
More preferably, the average pol ynerization degree of said poly(vinyl

al cohot) resin (A is 500 to 3,000, the Average degree of said poly (vinyl
al cohol) resin (B) is 3, 000 to 5, 000, 30 or the average polynerization

degree of said | y(vinyl . acetal)_resi D, is 500 to 3, 000 and_the
aver age poI?ﬁ%F?géié%HP PEEEE Gf gaﬁ%:ﬂ%%v (QfﬁvpgééngFfm%é§Fﬁ E%?a}s 3,
000 to 5, 0600.sdind bhetsétentdianpbadred ahbeaqsegk ptroupveot tent betingnoB5

preferable {hat af heggtmgfe%constituent | ayer conprises a 8 pol y(vinyl
acetal) resin which contarns a netal oxide m croparticle having a heat

ray-shi el di ng funte¢ grecand psppeéfef dbleeprhaensabhverit idre ifsi psefandbitie
second @speGhA 1Hat B ULSERhE Bé!ﬁ@%i%‘erflt”lta%g EOUPLL sés BBhg‘?@Eﬁg% 5
filmas additionally lamnated. In the first and the secon as? cts. t he
present i n@ERtRLN, TERENPOFY (FrRYVedcEran) areall (Vinptepbrabpy) aresin

pol y(vinyl butyralkhicesig.a Aled B&E 8do@l p66i el fakiditst)ed-daid Nier paai ng
the 10 |nterlaégr ftlnhfoi a lﬁ nat e 3%335 a cord#ng to,the first and
the second 2sPBLYSVORYEnBLFRBRAL i BRSHBt Waén aRd| @aBtagtpgirerof gl ass
panel s and | am nathagdihearénte an théegratagbepdl ahsoizaobshi defeseanot her
aspect t resent. i nventiaon. .15, BRI EF DESCR| PTI ON T, WING Fig. 1
P’ i S ahesPRER TS BN Mo BLETRGT) AR 1 B PhEIS R (GP YL

| ami nat ed gkasehph)t semdnof(Bir brdngssbbnleessthphotP@d agai nst frequency.

oy Sngies RN pethayend o anagbont dekedidbasaen
| ami nat ed gP&sseofpr F8i hg &S PPy (Yiand atarcabyl esiovn gentepti o Bsta
bl end of a polMbyidykizeetht)cd@Sined Abtandod 221 PUMPE 1M at3CHE aklyreesin
(B, ang 2 BLaSLLE 2" o e BORYLY DYl 3cghal A Lestis (4) gf (B),for use
inthis
that at least one constituent layer comprises a
poly(vinyl acetal) resin (F),
which is a blend of a poly(vinyl acetal) resin (D) and
a poly{(vinyl acetal) resin (E), and a plasticizer,

20 the difference in the average polymerization degree
between said poly(vinyl acetal) resin (D) and said poly{vinyl
acetal) resin (E) being not less than 500, and

saidpoly(vinyl acetal) resin (F) having an acetalization
degree of 60 to 85 mol % and an acetyl group content of 8 to

25 30 mol %, with the combined total of said acetalization degree
and acetyl group content being not less than 75 mol %. More
preferably, the average polymerization degree of said
poly(vinyl alcohol) resin (A) is 500 to 3,000, the average
degree of said poly(vinyl alcohol) resin (B) is 3,000 to 5,000,

30 or

the average polymerization degree of said poly(vinyl
acetal) resin (D) is 500 to 3,000 and the average polymerization
degree of said poly(vinyl acetal) resin (E) is 3,000 to 5,000.

In the second aspect of the present invention, it is

35 preferable that at least one constituent layer comprises a



first aspect of the present invention can each be obtained by, for

exanpl e, the procedure conprising dissolving a poly(vinyl alcohol) (PVA
in hot water, holding the resulting aqueous 30 solution at a predeterm ned
tenperature, adding thereto an aldehyde and a catal yst to thereby cause an
acetalization reaction to proceed, then holding the reaction mxture at a
predeterm ned high tenperature, and ther@after subjecting it serially to
neutralization, water washing, and drying to give 35 a resin powder. 9 The

PVA nmenti oned agove is not garticularli restricted but greferably is one
havi ng an aver%§EiB¥t yRerFaal i bRSURgYRECR WFPRFAIRRe2 I BRERL 0PX50D to 5, 000.
If it is | emsctbparb0Olet hevingoduréatnteytayeelfihg Foncaiban nated gl ass

will be too low 5 jin, strength.to i rt sufficient penetratii resi st gnce
and inpact ener g%/1E albs"sé)rlbeeﬁec@a]?lge a{:rwagcmer?ac[%ec?fgltz’ses.flé? ﬁ@doﬂg'ﬁgrseﬁaﬂ if
t he pol yneragaecba dbdriee peeceadsibyefOont fier tlest campride@opeliastky
nol dabl e; and; 14 n.addiLk p Lpterlayer filmfor a |am nated
gl ass tg%dsg%%hbggt%g&kﬁg'n%gfgt;gﬁgﬁht%g'lo i mpart sufficient penetration
resistance and i npacthentigyt andotbensgcondazspethatell ghassreddmt nore
preferred rangentson], €A b@l?(QQleTQEeQEQFh¥g§iHEEE'g?@? 9%8%2 hs_not
I f d aceta ge yde, 15

particularlé restricted but _includes fornal dehyde,
propi onal deRYd& (VARBLt PREVERRY dESSEBobut yr al dehyde, val er al dehyde,

n-hexyl al dehyde, R-eihyhbubyrglgdesyde, fabenzatdehygeinctnpasahdehyde, and
SO fortfb Thege Ta& be uied eac&_lnde qu%g%%¥ or in cogg;ngklgn of two
or nore SpetiESTIFKETVAF FBUEChot yE TR CAEEY FEAHE L sbfathEd tnay
20 be used eadhtla ereeomd aspactendfi naki bnveht i oo mrtwmsre agpkeaes a patrt he
pol y(vi nyl t r.esi [ YA i ZJ N+ h [
preferred. gg(%%%%%pg%%&%y%gé?fﬁ%gﬁﬁyfgfﬁkgbeééﬁ?E?héggéé%gégﬁg%%iéhgo
weat her abi | cPpstasdtaghespoheroagbass oéf thhepirasenittayavehitionfor a

| am nat ed gl ass can be inproved. 25 The pol y(vinyl acetal) resin (A for
use in the first aspect of the present invention has an average

pol ymertZation degree wWiBHEF tPSTRAREL D} QF JHHE tRRAVBHD and t he

pol y(vinyl acetaklglesis o Blahssmast 2 &HYes POk YA® head b Oid d8ghea tbhhi n
the range of 3, 000 to 5 h the difference IE t he average 30
)

000, .w
ol ynar Lz at PEATAEBPBE Lot bORTSEPESHOT A TY1 4y Foade: AF ) T gopn 10ss
plotted against frequency.

20 DISCLOSURE OF INVENTION

The interlayer film for a laminated glass according to
the first aspect of the invention is an interlayer film for a
laminated glass comprising a poly(vinyl acetal) resin (C),
which is a blend of a poly(vinyl acetal) resin (A) and a

25 poly(vinyl acetal) resin (B), and a plasticizer.

The poly(vinyl acetal) resins (A) and (B) for use in this
first aspect of the present invention can each be obtained by,
for example, the procedure comprising dissolving a poly(vinyl
alcohol) (PVA) in hot water, holding the resulting aqueous

30 solution at a predetermined temperature, adding thereto an
aldehyde and a catalyst to thereby cause an acetalization
reaction to proceed, then holding the reaction mixture at a
predetermined high temperature, and thereafter subjecting it
serially to neutralization, water washing, and drying to give

35 a resin powder.



and .pol y(vinyl acetal) resin (B) being not |less than 1,500. By using the
poly(vinyl acetal) resin (A) having an average pol ynerization degree within
the range of 1,000 to 3,000, the sound insulation perfornmance of the
product interlayer f ilm 35 for a | am nated gl ass can be nade satisfactory
over a broad 10 tenperature range, particularly in a |low tenperature
region, but since the film becones soft9 panel shear and foam ng take

pl ace when it is assenbled into a | am nated gl ass. On the other hand, when

sai d pol y(vinyl acetal FESIFIé;Q havi ng .an average 5 pol yneri zati on degree
within the range %@esp PHEFR O BePFERPIE dsedot PﬁetﬁFHéléé Yi REEFFAGERL | | m

fo(r]I ]9 | ami nh_ﬁecblﬁéﬁéﬁa%by I’J.@ld@l’eeﬂaviﬁgh@ﬁ hwesrdde poagmedd z3aiidnpaagkeshear
and foam ng_inp, the_ product api.nat e S .because t

hi gh-terrper‘é{f’gpe v?lg%o@ﬁQ%F Ogeghﬂeéos%géﬁgh&lﬁ Frg ?rﬁlujcsi%%? IFH%ESF aP%h&PPesi n
i s adver sel prodOcaf {eteebaydheficfrorfar Bhéaﬂhthedngkabaxmhblaxenﬁgelow

| t B LG d
ol (v 1 ABerSryRagn b BBt uRRpkibKE LaBEERPibn E8bTst e lpfiarl
usi ng a pol ywRaY cheeyH 9b$esbﬁn(:z)t@b@-ala1emao§ed 16las endiOng toei dther

pol y(vinyl ggghals rtﬁ%l;sbz(@e@fﬁae%ﬂ dé@rxé(evwaéede@to%d ERSi fbdB) nh§ such

a conbi natlon tﬁat t he erence 1 n t He aver age g merlzatlon degree
bet ween t hePpesTA$aHILY Beldablpand, 1nfﬁﬁsiliﬂenrpic gURECdyf e An&pEd aferm f or

a | am nat edfighassris 1Rl netley ghbewetehi@sexdigdl toadnheyEel h eytir Sap £30

i nsul atj on perfornan over a broad eratur range Eut al s caused to
have outd abPEPRRSS PRLE 1 oL GpE: PPBE LEa Lhd: Te5ie (ARAE, SnehdBPagRdSF8kAng | n

t he product abanirbaheg gbasslaamdteed prlesent elhel fiotbeprk fdereahaange tilbe
aver age polgn%bbz§gl 0gegree is less than 1,500, the product interlayer
filmfor a 25 Ian1naté8 gllass will not have favorable physi cal properties.
The technol ogy fofhbl ehdehgdeanenpobypedi apbvacésahptr psrhicpApriwt h sai d

poly (vinyl r@%%trab)ceaeeu? &ﬁ);maelsu%%mafl% %ﬂp'a%etatlge hod whi ch
conprises bl endin vinyl al cohol) (PVA eci es r|ng in the

averagelﬁolF%@Pﬂ?&ﬁ#éﬁxdé§veé bﬁtareédsbaéew Agionsd Yralidehysé carryi ng out

an acetal i zarrallerirarleeﬁwer) nt-aegly\lel@e ¥R 90|e)t¢1\9'llﬂ))ﬁ|ty§%ﬁ‘d@|h)ydre€}3' n and the
met hod whi c ses blendln%%g vin acet a| gﬁ:n speci.es obtai ned

from PVA spg’&né§ é‘uevnijl%alP feg b EPne? it i dllesfegpyoe used

each independently or in a comblnatlon of two or more species.
The various poly(vinyl acetal) resins thus obtained may
20 Dbe used each alone or in a combination of two or more species
but the poly(vinyl butyral) resin obtained by acetalizing
n-butyraldehyde is preferred. By using a poly(vinyl butyral)
resin, the transparency, weatherability, and adhesion to glass
of the interlayer film for a laminated glass can be improved.
25 The poly(vinyl acetal) resin (A) for use in the first
aspect of the present invention has an average polymerization
degree within the range of 1,000 to 3,000 and the poly(vinyl
acetal) resin (B) has an average polymerization degree within
the range of 3,000 to 5,000, with the difference in the average
30 polymerization degree between saidpoly(vinyl acetal) resin (A)
and poly(vinyl acetal) resin (B) being not less than 1,500.
By using the poly(vinyl acetal) resin (A) having an
average polymerization degree within the range 0of 1,000 to 3, 000,
the sound insulation performance of the product interlayer film

35 for a laminated glass can be made satisfactory over a broad



35 The poly(vinyl acetal) resin (C) for use in the first 11 aspect of the
present invention has an acetalization degree of 60 to 85 nol % and an
acetyl group content of 8 to 30 nol % wth the conbined total of said
acetalization degree and acetyl group content being not |ess than 75 nol
% 5 The poly (vinyl acetal) resin is conposed of a vinyl acetal conponent
and a vinyl al cohol conponent. The anmoud®s of these conponents
(acetalization degree, acetyl group content) in the first aspect of the

i nvention cgnmbe determned in accong$ e Wt 6728 "Testing Mt hods
or CPol wui nEPmBErSFRFE A DATTREEN 06 aRbon B Rr SehEE FaREey . S
t he above abetadines itdhre dégmebersmkessofharpdite hdhd4r amwefoampaglbakety of

the resin. uhiDoLimdl gstiehastahgche ndeacriha. fes chalt TNl benge Poor

that it wl a necessary ano ICIZEF to
i nsure the Bandd Wisen ﬁgukiapbbm peny brangtrel lare sienéBl ard ving esi svansgeof

|ami nated ghagher f2h000n RALIONIERTR dhb £EANDIAT3! 90BMIAENOBoTIESBoRAVI NG

an acetalization degree of over % an IS 1S undesira ron1t e

st andpoi nt bReprrRELSt ﬁ?ﬁ?%%%ﬁ%ﬁwﬁé&maééfa@|%%R¥%ﬁ¢e®é§#@§5P§ 58n€8red nol

% 20 If sakd maet ¥ tertde Dedd eatdigadE&sshéAarm f@émf/ﬁg tlaethétp@feahbbl lity
er to be descri nafter wll poor

of the resin wi,th t | ast Z eg erek

ond ror coverti bRl aRe SR bRk Brh P bE: R GRa BRPERS P BUTLECPEEFR i |

not be suffbecentkytobontyhd ShetMandhh$l$0yndf|nhulaésmn per advernedyon

the |ow 5 5% grapur epsi dee may “%ebc?ifﬁféé&éee”%'ythé*pr&’é’ﬁd An attenpt
a

to obtain a poly %glnyl ace group " C Tt ent
exceedi ng 3PokyheRicahhon mmbmﬁde@almolhévmbbwemdﬁnoen@ch (A)

reactivily ghaPYA; Wi 651 af shoehydecyi f | xdenn consideraln deey gased nlbe

preferred acetyl groug onte I'S 10 to % e co
of said acet&FFz&beBnldé§Pee and acetyl group content is less than 75 nol

% the cormatl bi | ByYus@hg thp{)E?l 01%%11ha(t:@€am agbk¢hzet) t epbgifegachibed
bel ow % b?e |nsuff|c|ent errgg t ot al anDunt i S. not Iess t han
%

35 77 £293Rg ?ﬁlagtﬂo&yz(éfrl fFBhad!) AR i (st p%?rjtql PR Wﬁnyl
restricted bueteid¢l ndesn ofBanincseshed domdStnadiizer shatcth@slifference in

the average polymerization degree between the resins will be
at least 1,500, the product interlayer film for a laminated
glass is not only allowed to exhibit an excellent sound

20 insulation performance over a broad temperature range but also
caused to have suitable physical properties so that said panel
shear and foaming in the product laminated glass can be
prevented. If the difference in the average polymerization
degree is less than 1,500, the product interlayer film for a

25 laminated glass will not have favorable physical properties.

The technology for blending said poly(vinyl acetal) resin

(A) with saidpoly(vinyl acetal) resin (B) includes, for example,
the method which comprises blending poly(vinyl alcohol) (PVA)
species differing in the average polymerization degree in a

30 predetermined ratio and carrying out an acetalization reaction
to give a mixed poly(vinyl acetal) resin and the method which
comprises blending poly(vinyl acetal) resin species obtained
from PVA species differing in the average polymerization
degree.

35 The poly(vinyl acetal) resin (C) for use in the first



nonobasi ¢ acid esters and pol ybasic acid esters; and phosphoric acid

pl astici zers such as organi ¢ phosphates and organic 5 phosphites, anong

ot hers. The nonobasic acid ester plasticizer referred to above is not
particularly restricted but includes glycol esters which are obtained by
reacting a glycol, such as triethylene glycol, tripropylene glycol, and
tetraethyl ene glycol, with an organic 1081lacid, such as butyric acid,

i sobutyric acid, caproic acid, 2-ethylbutyric acid, heptanoic acid, and
2- et hyl hexanoi c_aci The polyhasic  acid _ester plasticizer referred to
Zbove) i o iSRS CALEhPIRF SRt REVERtIRn PG| HueCEe drd T REEe By 1 o
exanpl e, redttian®d A ddlndarmnchann aaetiylangebed- ebaikenal odhél to130afol 0 8
carbon at OFWMrtt%ea o2 B804 G 3%, £ UMY %%e%gi%gt%hgd PE %%'dcaé‘&tg% and
azel ai ¢ acid ~The phosphoric acid pla§%|C|zer Féferred IO above 15 M
particul arlgreoesteontent frinqciatiebess i burwxyetihyl Pphosphate,

i sodecylephenyl phﬂ§$ , th T ove
vari ous 5ki nds of p ggt&%?’gg?é%aé;%lf)r FS%E%%BB%%%%?%% §L62%’[{21 hy% %%%r ate
(3GH), trieempPeeret gndkal ViRY R adidfitecaRbanent3coyhe tanaiia erethegfgcol
di - n- hept angahBoh &3 ,(atcrelt%tlmﬁlam%rghag@éedlmﬂ atr8up dénedmy) enetigd ycol
di - n- oct anoat e, tetraethyleﬁe |¥CO|,2 dl-%ﬁgthylbutyrate, tetragthglene
gl ycol di - nthEPE ARRRSE: Nt 8ng S0F paAR SRy Me FEHE TPHTIRS ARe?CERECAR% F or t h.
The nore pretrrIes kawg 283G ire3ngamdtBéds dwe ¥ Iphaisty Ic iBieyS atey obebyused

i ndepe entlg or i& abconb%nati? gf t wo, or ngre species. Referring to the
interl ayer t Fﬁ??% A°PARY hatRd g? s8PESBrQRE F%rng to the first aspect of
t he i nvention, aniiftthe hboveoabéhal i oat bbnadqntad \isnyksactehah )6 awsiln? ( C)
with the t LGl R e a .10 o} b uLyr resin
as the polsg§?n§?hé§é%%}§}tzs?% %E& gégl%tnggs?hgn%yﬁéﬁ%g¥&egefég?%é from
. the group c8AsFEibPag hHra¥@aftRWaAd BEFoaBOP R hah 1| Wbl | diezdi fTiguike

| evel of ad@btdd&‘aq?éé‘%la@;féhbﬁh%%f tRleadi¥er10i 88t do PRENL¥ItRE saegkal)
artil cul ar

{ﬁsin (§9 i's no& 1 'ﬁé resgﬁacted ut ,based,gn %Ooéﬁgkght ggrts of

e pold® (viRyPLaciPRDeHiANGE and Refe tHasqeF sat SFENGEQRF pFBFRAABFY in

a proportioglaks30 A 0oRQ reav it tpRetis réfui hed proopiotdinn tesireravihgn 30

wei ght partsy, ; (e, POl ML o BEETGE ho8Sh 8 niTtYs 10l PR S L,GhEN b1 e
from the standpoint of process. The preferred acetalization
degree is 63 to 70 mol %. _

20 If said acetyl group content is less than 8 mol %, the
compatibility of the resin with the plasticizer to be described
hereinafter will be poor and, moreover, the glass transition
temperature of the product resin will not be sufficiently
lowered so that the sound insulation performance on the low

25 temperature side may not be sufficiently improved. An attempt
to obtain a poly(vinyl acetal) resin with an acetyl group
content exceeding 30 mol % cannot be recommended, for the
above-mentioned reactivity of PVA with an aldehyde will be
considerably decreased. The preferred acetyl group content is

30 10 to 24 mol %.

If the combined total of said acetalization degree and
acetyl group content is less than 75 mol %, the compatibility
of the resin with the plasticizer to be described below will
be insufficient. The preferred total amount is not less than

35 77 mol %.



pl asticized. If it exceeds 70 weight parts, the product interlayer film
for a lamnated glass will be decreased in nechanical strength with the
«consequent poor inpact resistance 10 and the adhesion of the interlayer to
glass also tends to becone insufficient. Referring to the interlayer film
for a lam nated glass according to the first aspect of the invention, the
cloud point of a solution prepared by dixssol ving 8 weight parts of said
15 poly(vinyl acetal) resin (C in 100 weight parts of the plasticizer is
not over 50C. If jt is. hi her t han 50C, the . conpati bi of t e resin

W th the piasti cibhe GHPCHELEH JORRCLORSE #ROVR | 1S bROH PAF EbP Sblhdd

necessary anasnrloteuhbutphﬁsnudezebrgannasaseethplasumdlzasulahtﬁnas
per f or mance

enet at on res stance of the i nat ed gl ass. ., The
D o rod nPSRaR B BRE RS i BHEUBE Aot e R Rk PSS PR R ee P i e pect
of the preseQLdlpWeatnomzershsuchoad pogahicsphbhepbhbud podnbrgeasaored in

accordance K 2 g Methods for Pour Point and C oud Poi nt
of 25 Q§deﬁ%FFpg%g§Eét ? angg gcts More particularly, a solution

prepared by d|ssoTb@rmp@pbﬁﬁgﬂnaQK#tgﬁtﬁr[ﬂﬂ%ﬁhmquﬂerznaﬁaﬂ#ﬁdw@m Aabone100
wei ght part ssq{oﬂoba&heuzguysﬁ&e@ﬁl%é@bu&%md@s %’l?@%rl 4 SOPRS ghyrg and,

then, allowed to stand an atnosphere at 10 to it cool. The

t enper at ur e236 A TRG quESF‘CEIlBQd"F g ¥5&i'n§UEH %%c‘iﬁlqtrmf]{?é‘%éllé(?%m i's
defined as tlﬂ&p@bpydenél@lycdl b&dp@étﬂé@twléﬁ@tglty&ll OWEEh atrh@rgbaud

poi nt the.higher.is e, conpati bili res

et i ol Qer A4l REERodSOPERUELE: PGt nSPBHNF SEurE el GOBZSENEF gy 35
whi ch | ocal ZCb(bhdﬂ.bgtbegCFBz:ICb, bepuranbi ctawel dbane $eémynm>aahcbimlaudds for
exanple, the nmeth I u vat i.on of t r

t he sol uti on, the@He ﬁ¥g§§%ggﬁaagl& ?%%%gqi%a§ﬁ¥:lzeﬁtﬂ§ %}%%Q€§|u§%§ the
sol ution wi &k @h@@étlmﬂ@rlymtmm hod Nmbkd@@ﬁprtlegésolpt@:pmd by, a
series of 5sghosg | [ angG fgﬁ%ﬁéﬂ

cl oudi ness a%alns%ﬁgl%sghﬁfﬁﬁ?kiiﬁﬁfg§ﬁdfhe ?h?gq? Igh%%faggﬁggﬁnated
gl ass ateor 8itng T8 C@ﬁ@%@%‘?ﬁ@lsér‘slﬁ'éb?nd?rqwcpﬁéééntsqﬂﬁvéﬁﬁ%w}%a§ldr

| am nat e of skblakBc aach, cogpdlgz@gagch&Yd(V|nyl acetal) resin and at | east
one kind 10 of p&gst|0|z sel ect%PpE .t he group con i sti

hosphoric aci c1ze elerred to aggvgfis not
particularly restricted but includes tributoxyethyl phosphate,
isodecylphenyl phosphate, and so forth.

20 The preferred, among the above various kinds of
plasticizers, are triethylene glycol di-2-ethylbutyrate (3GH),
triethylene glycol di-2-ethylhexanocate (3GO), triethylene
glycol di-n-heptanocate (3G7), triethylene glycol dicaprylate,
triethylene glycol di-n-octanoate, tetraethylene glycol

25 di-2-ethylbutyrate, tetraethylene glycol di-n-heptanoate,
dihexyl adipate, dibenzyl phthalate, and so forth. The more
preferred are 3GH, 3GO, and 3G7. These plasticizers may be used
independently or in a combination of two or more species.

Referring to the interlayer film for a laminated glass

30 according to the first aspect of the invention, and to the
combination of a poly(vinyl acetal) resin (C) with the
plasticizer, it is preferable to use apoly(vinyl butyral) resin
as the poly(vinyl acetal) resin (C) and at least one member
selected from the group consisting of 3GH, 3GO and 3G7 as the

35 plasticizer.



triethylene glycol di-2-ethyl hexanoate, tetraethyl ene glycol

di - 2- et hyl hexanoate, triethylene glycol di-n-heptanoate, tetraethylene

(gl ycol di-n-heptanoate. In this second aspect of the invention, it is
preferable 15 to lam nate nore than one resin filnms which insure a
satisfactory sound insulation performance over a broad tenperature range.
By such | amnation, the tenperature depgendence of sound insulation
performance of each filmis superinposed to render the sound insulation
performance of the 2Q | am nate satisfactory oqver a broad tenperature range.
For exanple, to pre%ildded PARANHIEPT PENRE PHagtd6ddeTotinbrt i N8 HRaf R bR

per ; or rrancepeglyt( b@nﬁz@vﬁgﬁaqﬁpﬁéléiﬂr(@)Sﬁ.g&xt;)tt bﬁ;f@@gdarlysﬁdﬁﬂhiﬁtled but |
per f or mance,0 ne stituent | ayer e L1fte toward the .o en
bF e tonpRRaEa e Jal et 8FBerd Fiiqt) LhooSe R (¥ bR HE i 4 bl e P {he

pl asti ci zer thmypbest hici eased teekdopeefetrbplygl Aassa brapsiction dEnpertat Ube of
the | ayer. : I t I i.on.perform of ., e | am nated
i m on §he i 3brot brber dturboa seb R Eh Y ARG FBFBVED skt e 2hhe
filmwill thba bedyriwisylt acetampakesihemdynantcbehandftiedestilys 30

required of panckakseLayerrilmeltheeaase: dhe il bag. and. oo daRLLLLy. Wi th

a drastic reduction in i npact resi stance am nat e ass. reover,

when the | affkatréaveraddlnsfpel @ lamanpsadr gleasawiéidt Pealepsseseanini th

one of its merpanebhl ot ASSghaReks BesRGrldmed beoroMp{deekyikhahbe

vertical 35 direction, this glass, pane| tends t e di splaced vertically 15
by sheaJrO owPhE the R esdrR ?g;}:g&e b‘?t%ﬁ%a}’%?ﬁ%ggas?iarlrﬁop’?ﬁpgs YheRGRERon

tends to beinendrtkablkatparticul arly under high tenperature conditions.
Furthernore, in the_bake test ich . conprises..allowng.a_l.am.nate | ass
Lo sit a & tenpeRSrareIBYoro b0t theF DT 1ottt 5 Retnd b Sl
tends to takecpirddeg w tdhenfihetfddprctTodr eherimveardricer,nichg ¢ heud podnd
aspect of the iNLeRLGRy ]p'}%g)ér VS t'd%?s'o‘i%n\ﬁﬁrsew@%%tt ga!r %U(r?‘% thay the
tenperature dependence of sound insul ation performnce designed for each
10 singte | Bpdy (Wodlvd Acethe ) cKarded (Gl Ag Q0 asilgliti ®3Tded ofthabhe panel
tsﬂear wou:c dp{l@%tqt%qu{eraaghhgh é@éTPGE{c&TGJ{) el-x il Ll l‘ms(rjhi&ﬂt@ﬁr r@@ﬁms}dT@thte?\Ngr d

e use o ass .tailaqre an aut onpbi i ncludes’ the use am nat e
gl ass for t%é’mpé‘it& 191|1§§1505,;81e£ H@%Bﬁtﬂ%i‘ﬁ?‘? BiaFEéCé%%Bs‘*é]dUegﬁes%@é’iO&n of
t he that it will be difficult to add a necessary amount of the

plasticizer to insure the sound insulation performance and
20 penetration resistance of the laminated glass. The preferred
cloud point is not over 30°C.
In the context of the first aspect of the present invention,
the cloud point is the cloud point measured in accordance with
JIS K 2269 “Testing Methods for Pour Point and Cloud Point of
25 Crude 0il and Petroleum Products”. More particularly, a
solution prepared by dissolving 8 weight parts of poly(vinyl
acetal) resin in 100 weight parts of plasticizer is heated to
150°C or a higher temperature and, then, allowed to stand in
an atmosphere at 10 to 30°C to let it cool. The temperature
30 at which local clouding begins to occur in the solution is
defined as the cloud point. It is postulated that the lower
the cloud point is, the higher is the compatibility of the resin
with the plasticizer.
The method of measuring the temperature (cloud point) at
35 which local clouding begins to occur in the above solution



15 front glass. In these cases, the sectional edge of the |am nated gl ass
is directly exposed to the human eye. A | am nated gl ass under goes
‘hygroscopi ¢ degradation involving whitening of the film (hygroscopic

whi t eni ng) upon prol onged exposure to high hum dity conditions. Thus, if
this 20 hygroscopic whitening takes place in the above cases where the
sectional edge is exposed, a najor aestHlatic problemarises. Therefore, an
i nprovenent in noisture resistance for suppressing this hygroscopic
whitening is alsqQ an indispensable requisite of a sound-insulation film
25 Taki ng th@géugﬁﬁtefgriﬁ BEbRsi HREalEHROdt hBVRLESRHL @ VAVEALors did nuch
research andbbeundtibatof haecadiyvearshsadrathagel Ganrhethest e ahdch

b trolli t he, tituti ft ' f the, in fi
and Che. CORPRPFDRFPPBIUL IS HPRSPREr 87 LU (97 R PoLRRLoR It phrge

(vi nyl acetmk}feresandf theusethodt keiskcondpaspest prepathegi avestries bf not

part1 cul | Y DESLELC ol DULMBY Be b 3ATE 88q{ S LeRingUaRd haLtag 17!
aspect of tRe Irnvention: VEF, T8 poIy(vrnyl “batyrary Pesin 85
acet al i zed wilphdbnegsabdehpds tbepeefémi&dsempiesns of fil mtransparency,

35 weat her abi | i t ypnangh gdhesyon %%@'P&s ANG Q1A 1 568 E%%o&'d%%tg" ghzer

for use in the second aspect” of Invention Is restricte as_nentioned
above, to tFPEtIRAXIEasSERFEATL Bhe RrasAAheREABEL e (3@ ardaptget hfldAe
glycol  di - 2aehhydiiexadined @ dHPIvinyl acbybenerad yeahdqdit Nehert MOLE 45
(3Gr), dt trget@glene glégol dl-%-hep% noateu&4cﬂﬁﬁ.ln, rec%n0|llng
pl asti ct Zat PSnPAAG E5RETT AEGPSEREN ThPBpERET 8E0UP: CORSY SidPFeRt with any
pl asti ci zer tatleehyllear thecabove-Zpech ebhexdmadté ; aidd s tretladrieng ltyaolieat
resi stance d ,nui % resi_stance .whi are not bsegvgg in_ordinary
ool | cat 1 ondLas e By bR T r o S B sB o f el B el eRo g
above- nent i ¢e&daephydene gdvcopediien-imptiboocased each i ndependently or in a
combi nation of twe,of, OrL, Lesecthgr!@vel nferdddint i op 0f I raple
pl asticizer is _not particéﬁggfy ?estrlcte but,nbased on 105§%%ight parts
of the 155 ﬁ@l}@@Fﬁ@ﬁea@@ﬁﬁ!ﬁh@@spﬁﬁ Fﬁélﬁf§§ﬂ@§iﬁ@#cmsl@§@@ep@eferably in
a proporti ora@fi s¥A e ri0 sweindhti neantationl pelr floyma@ee hat a3@reRight parts,
t he plastlc%zatlon of the pon(¥|n¥I ﬁCfta[% resin gengs to bg
i nsuf fici ent™ERETFIESodiddensuP ¥t PORR [amihation, the temperature
dependence of sound insulation performance of each film is
superimposed to render the sound insulation performance of the
20 laminate satisfactory over a broad temperature range.

For example, to provide a laminated film with a good sound
insulation performance on the lower temperature side, the sound
insulation performance of one constituent layer may be shifted
toward the lower end of the temperature scale. Specifically,

25 the relative amount of the plasticizer may be increased to lower
the glass transition temperature of the layer. By so doing,
the sound insulation performance of the laminated film on the
lower temperature side is certainly improved. However, the
filmwill then become soft to impair the dynamic characteristics

30 required of an interlayer film, the ease of handling and
moldability, with a drastic reduction in impact resistance of
the laminated glass. Moreover, when the laminated glass is held
stationary in a vertical position with one of its component
glass panels being allowed to move freely in the vertical

35 direction, this glass panel tends to be displaced vertically



per f.ormance wi Il al so become insufficient in many instances. 20 On the
other hand, if it exceeds 70 weight parts, the dynamc properties of the
resin layer and of the interlayer filmand the adhesion to glass tend to
be insufficient. The interlayer filmfor a |am nated gl ass according to

t he second aspect of the invention shows a tenperature 25 dependence of

| oss tangent in which the | owest-tenperature side naximmof |oss tangent
appears at 30C or | ower when exam ned for dynam c viscoelasticity.

General |y when the dynam c vi scoel astjcity neasurenment of_ a high Eo!yner
material i sP¥aFheT BRI thro then8etsr laypam ke the lamdateddddrys Talfes,
namel y storpgénéhésthctondsl ts Badréesskebast ber DUl 481 yahh@sr RDgGht heir

rati o, nane | oss, tangent .. (tan 6),_are obtal ned. For exanple, when the
Lbove. mmasuFURRRESEpEe carhettt s “hin i e Reder T BaRA, tosFi HAichhe

| 0ss tangentmpsiaaesa il omkngan Vaire add ayleerd aon stienpér at bempe8sture
General ly s | tyre .conr ondi ng. i i al ue
corres poélndSB??ﬁtq:géb a]ya}ggtht%ggé?tai gﬁltt gr?ﬁglrsrg 'urgéag%’gfé)%eq}isaﬁzi%ﬁ{%ogg%gt he
sof t eni ng pwihhinotheh&ibmterial. Wien the Tg of a plasticized poly (vinyl

acetal) resin fi |ﬂeféféf‘e,t]t&%n'&;%irgx!lli{%rﬂg@gle%fonﬁoé’ é@@B%raﬁ&ﬁvehego ound

insulation 5 performance of a | am nated gl ass co r|S|n% eresinftilmis
remar kabl y B8Bd iRVehelgef §pRerwReR IFde demineyd dhate theHeamperatiwhen t he

Eg \é?! ue !Sdté @ﬁ@eh@?rQtﬁ%é@@ejfr?é%ﬂ@qidr?%erfﬂidﬂﬂérﬁ:% %si@fntgg ;fbreéﬁtélﬁ()f

andl i in the ufacture o am nat e .ass_and, jnadditio e
rpact Tesi SEAILE TRV RO BREaE S GAch cPds tpol BeL THEL AoRpaE
Ther ef ore, panthesheeeowduadpaoct otctibeatnuéghi aempartkaxieble resin filmis
| am nated with a ratively tough resin filmto recaoncile ound

i nsul ati on perfor ﬁg%@egh&%ﬁ }r'[%%%? t’lrr?&du Y r%ftthteh%s%gsegiaoﬁs ﬁ%lr!\llgf’irﬁa.
However, it thasnbaehofiobhtieektebndty the fusalaf I1mntinatess glastshéofgtbe t he
i ndi vidual ¢opgtii I i@, ]ﬁJg% e Hqﬂ§ t he
Tg of each Ia?grdI p%?%iand?gﬁ%zarﬁlualtaﬁroln, |?a%}g%§§ S a'tég[éldr%]e%sdt g? t e%llg

val ues b? Fe&opéceilassl-aybr sthesaraateed provecabhonall edge betatlse,

dependi ng Onahﬁﬁa%éﬂbbmékkoﬂsoﬁi%eb%ibneﬁ%b@e@ RbaghkChafhn ayéQ mgration
of the plasticizer Eron1one Iaier to anot her | ayer takes place after
| ani nation. However J2PtnALEdpEaASHi YREGEFRESt RYPTRAEAPE RedBYRARRELOD

involving whitening of the film (hygroscopic whitening) upon
prolonged exposure to high humidity conditions. Thus, if this

20 hygroscopic whitening takes place in the above cases where the
sectional edge is exposed, a major aesthetic problem arises.
Therefore, an improvement in moisture resistance for
suppressing this hygroscopicwhitening is also an indispensable
requisite of a sound-insulation film.

25 Taking these matters into consideration, the present
inventors did much research and found that the above
disadvantages can be resolved and overcome by controlling the
constitution of the resin of the resin film and the
compatibility of the plasticizer with the resin.

30 The poly(vinyl acetal) resin for use in the second aspect
of the invention is not particularly restricted but may be the
same as the resin used in the first aspect of the invention.
However, a poly(vinyl butyral) resin as acetalized with
butyraldehyde is preferred in terms of film transparency,

35 weatherability, and adhesion to glass and so forth.



vi scoel asticity nmeasurenent by the shear nethod is carried out, the tan 5
behavi or of each constituent |ayer of a | am nate 25 becones apparent and
the Tg of the particular layer can be estimated fromthis behavior. The
tenperature corresponding to the maxi numvalue of tan 5 on the | owest
tenperature side of the interlayer filmfor a |amnated glass according to
t he second aspect of the invention 30 idérelevant to the softest layer in
the | am nate and when this tenperature is not over 30C, the sound

i nsul ati on perfor nce a |am | ass_conprising this lamnate film
is quite excell H#aﬁﬁk§¥%?% ﬁ%%déﬂg %%e:W%E$ ngﬁﬁﬁﬁ%ﬁquﬂéhe

exgi biht suf imézet\iofﬁl Bxibedttycteds hes neegbbendgogdbete f oot 8biéenpeens ure
an ence,

i bl ¢ o GRDU DR TRECR T RSReABEFF of REMLE B DERALPRDE CHpATAtur e, The

neasurenentdenghhmihewaBQQEédsﬂﬂﬁhtyrbgthhkanegﬂa&hﬂddman—heptanand out
using arn, orgsaary ?M&%Eréet‘!h?f&?ﬁ{eagig&biy?ﬁeﬂsf{%?%nbgéér afyfl the
operating principle conprisées apply a sftrain M Cr ovi raf|ons to a
sanpl e, det é@@@ﬂgllh@g@m@tﬂ@san@mw cobul phgonpropsnisitasy it

modul us.  Frapythiedan, kiiRaSaef gl 1S vl e abtAbNGhe BRFRI ¥pkosEs,
nodul us and g?é?ﬁni nod &Iusavg ues, the | oss fhngent 1635tan b) Mhl%ﬁ IS

the ratio ofP §5lHr?ﬁBlRFanl%FlﬁﬁdEPugeQEIH%§15F§n€§IéH¢aP@HSt¢HFs tan 5
gives a rraxraymrsvahu@ vﬂmdkh%retﬁﬁt)ﬁlﬂidtﬁ%ds@m erd her ¢ epariadlations are

corres di n hi s m val ye of ta s regarded as the glas
Cranet titbn CLEREBFAF B THE L AP (et SPARAF LPRar TS SHEOREPADA DRSS
applying a pﬂaatmcm&éh apecmesbmayibesused nathpantiepehdehylyestrint ed but
since the tggmglggggéh?h£o£gga mgggs%g%ggn | ayer of a lamnate film

cannot be neasure the shear nethod, for exanple,
is used with advﬁh@ab@vekooﬁhédﬁleQQn@ﬁ shidhelastiovidrateryottrain is

not part'CBB%EEMu&@%RQ‘Pé@@r?&ﬁeaQm99n§kﬂﬁ£ﬁhh0@0@fwéfﬁgfﬁﬁﬁ%ﬂg of the

nmeasur enent  and t he accuraci nmeasur enent val ues used wth
advantéﬁ% ?ﬁéY|H%EVPa§6?tP Pn¥$%%na.WQ@nHkﬁ%&F%ﬂ%%%iﬁkéﬁﬁélﬁ§e€6r39éythe
second aspegh @fpf@powy@mtcmmo spref eeabhy §aebstha1f ith i e@aisd tabnat

L C%BSté§3§ par s, %Per astl%qga%hon of the poly(vinyl acetal)
resin tends to be insufficient and the sound insulation
performance will also become insufficient in many instances.

20 On the other hand, if it exceeds 70 weight parts, the dynamic
properties of the resin layer and of the interlayer film and
the adhesion to glass tend to be insufficient.

The interlayer film for a laminated glass according to
the second aspect of the invention shows a temperature

25 dependence of loss tangent in which the lowest-temperature side
maximum of loss tangent appears at 30°C or lower when examined
for dynamic viscoelasticity.

Generally when the dynamic viscoelasticity measurement
of a high polymer material is carried out, two kinds of dynamic

30 elasticmodulus values, namely storage elastic modulus and loss
elastic modulus values, and their ratio, namely loss tangent
(tan &), are obtained. For example, when the above measurement
is carried out with the temperature being varied, the loss
tangent assumes a maximum value at a certain temperature.

35 Generally speaking, the temperature corresponding to this



point of the m xed solution of the plasticizer and the polyvinyl acetal)
resin is not higher than 50C. The cloud point in this context has the sane
meani ng as defined for the 30 first aspect of the invention. Wen the
cloud point is over 50C, it neans that the conpatibility between the
poly(vinyl acetal) resin and the plasticizer is not good enough so that

t he sound insul ation performance of the3l7ayer, particularly the sound
insul ation performance in the | ow tenperature region, can 35 hardly be

i nproved. The nore preferred cl ou%ﬁgl ng. i s not ver OCt and the still
more pref er PFRYFERBIR D MOLIESRANG &P Yo 9t FRPRFAGHTS
| am nat ed gKﬁgs,athatdLﬂgtbosapethecsoﬂtaﬁpagtpolntheoanBBtmahersal

preferably such t u f.th l.asticjzer per. 10 rts of
the pol y(vinyl S@é%%g%rr(?gglQn%)llgsltgﬁcgtzeﬁé)a% y{)‘ﬁlen oﬁgfei%?g%\rf ?glgﬁ/éffﬁfnar ger
than that iAstietioe herghapehood ¢hyers tymporatess, thars@uveightulpsios. By
L nsuri ng; thh8reXeRsAcalofly h%ﬂa&ﬁe\ae 94 sPaLASr 1 81hL MO e I8N 402D De
formed int am nate so e tenperature ée dence of oss t angent
can be est abPRakEablyfoend ip 8hefeeéd éoréopés@ftﬁaﬁm5tﬂ@pgﬁﬁtpéﬁts there

will be no psukikei eﬂﬁeﬁoﬂﬁél"ﬁ)@wﬂhé 0 4 he Ju M ROk edipllr@xiubles fawer
within the Ia nate Y] gt no adequate sound insul ati on perfornance may

be expectedfl el?rEQQI f91 ReFer 04 Papthabedly He Bttty e ©F 25 the
second aspettmahatbd ¢glwentamey) ia @di@i@i@rb} ywsuchpblhat réasist&asé comehkayer

I
ol ynori &at 18R B85 P8I bF S ReboREE o th et TR et ARG HIRE adlr 8%t 60
to 85 nol %geanndcespecygrodiptbentienentabnd aofaexnblletyqremnh ftihe denbi ned
total of Sa'lqmaﬁ%gt@h' ﬁfch% %&ﬁ&g%gﬁf%ﬁ%ﬂ' @éﬂvpflcl%tt%”tre‘%%h%%%m

| ess than 75 no of “conponénts of
sai d poIy(vﬁﬁypdaﬁﬁQﬂétwﬁkPﬁrﬁﬁrmﬁéc§éﬁﬁhété§@@§hkﬂclmﬁﬁv¢ﬁ¢bﬁ¢¢@ﬁsﬁs t he

sanme as thabrMBRhHONAE .| HdeveesCTt F}{alé)rbégn fdied Ierx%tre@n%q@cﬁqufltcmt
i nventi og 25 |f the above avera yneri zation degree is_less than

1500, the s&@nBePREERafEN TﬁePffo%Hﬁnéé‘dwvllFmﬁ&t e s&dfiiegite AP YeERd O i A
addition, themieahani CHltlScbu@hlgiri'e \malyl méhéﬁréethé s bffi ehentl Bt patiotrhe
acerali zati O QG008 T0Srer by PECRSVET & Egs tPhin Lhe 13 valuetor
respective layers so measured prove meaningless because,
depending on the combination of a resin with a plasticizer, a
20 migration of the plasticizer from one layer to another layer
takes place after lamination.

However, it has been discovered that when the dynamic
viscoelasticity measurement by the shear method is carried out,
the tan O behavior of each constituent layer of a laminate

25 becomes apparent and the Tg of the particular layer can be
estimated from this behavior.

The temperature corresponding to the maximum value of tan
d on the lowest temperature side of the interlayer film for a
laminated glass according to the second aspect of the invention

30 is relevant to the softest layer in the laminate and when this
temperature is not over 30°C, the sound insulation performance
of a laminated glass comprising this laminate film is quite
excellent. If 30°C is exceeded, the laminate film will not
exhibit sufficient flexibility in the neighborhood of room

35 temperature and, hence, a laminated glass comprising this



60 nol % the conpatibility of the resin with the plasticizer w1l be poor
and the glass transition tenperature of this layer wll not be | owered so
that no inprovenent may be obtained in sound insulation perfornmance in the
| ow tenperature region. On 35 the other hand, for reaction nmechani sm
reasons, the 20 acetalization degree cannot exceed 85n01% The nore
preferred range is 63 to 70 nol % |f tlU® acetyl group content referred to
above is less than 8 nol % the conpatibility of the resin with the

pl asticizer_ 5 wi]l ?e oor.so that the sound insulation performance of the
| ayer may nbfmHREFEI §l£X%¥%§s%ﬂt BREREL of NBPORaRBURExERBYFAELOBO noI % i s
undesi r abl epbectausentsearated ofosRacénpsrattihet he al dehyde will then be
drastically decreased. The m)re_tf géeferred ran ' % _ 10 As

_ e ls HLH)Z}nmh
menti oned above, DO H §HE 2T tFBRPREGr B ART 2 REhT UHY PV UPREdNt ent  of
t he pol y(vimgthadetah)beesanrhadecah usifhgchnoortdheacgnpghabitity of the

i idh tk LEj : . ' t f IS, L than 75
roi 5 the "eoeRePRREFLECY peppat Bal PHREPRERE: Dpnl chOTSBeLAEIARS 0T 12
and the souRdiRAsDLat¢IrPPEese D EARRIGE I at feraby vidppaviatmevd bredgioos fay not

be inproveds dhepid] efdeyefidd ItRd Fedbdyd Raled gl 383 aedendiakdnkOrnkhe
second aspect of .the invention is preferably such that at |east oOne

constit uent SL&yELCIIREESSS - s FEBRpTH SO &t ngdsyef yrodiilig vabies ebhpinedsi n
(C|) ?b_t ai Peﬁlafnéﬁm].)Q)Mh@(&h‘i%lﬁly'an@d§@d§l@%§e En;@ahlrlusf@@mh %;g‘j r&gealcm%eangégt

ol y(vi co resin and_. pol y(vinyl alco esi ,_and a
PPt i er TEERGS) Uit aric Bhe € kb dbrdel bty Foris it Soigreyanetsoen
said poly (e ngllcallathdl.) Tiess nt4W)d adnilveel ¥ fak hyhm avsdhel ynresen (B) 25
bei ng not | 0 id | v(vinyl 1) resin havi ng. an
acetalizatigﬁﬁaégggg?gfsggﬁ?o ggh%n @?%%r aﬁégc% §$§S ?%%%n%oﬁ?eﬁglof 8 to
30 nmol % wrekimha veAbened tenabP of savdrdederal thet tonsdefrensandosaid

acelyl OrouReqgateRlirebRg LAAl pak@iulBaNnARRL1% of comprised of a

poly(vinyl acetal) resin 30 (F) conprising a blend of a poly(vinyl acetal)

resin (B} and a PBRyISHRGA OafcépalylméfsﬁnszaénaﬁjdtlaH&Carsqwiérzaetri,ort%és

di fference nbtiheraveiBgel pekyiRliczati v deacec: REtWaes beaiat i o0 uichy |

acetal) resin (D) cand pel ylyiyl seetal} resin Lo Peu . 00t Le5s "
pulling method, the shear method, for example, is used with
advantage.

20 The frequency of the microvibratory strain is not
particularly restricted but in consideration of the ease of
measurement and the accuracy of measurement values, 10 Hz is
used with advantage.

The interlayer film for a laminated glass according to

25 the second aspect of the invention is preferably such that, in
regard of at least one constituent layer thereof, the cloud
point of the mixed solution of the plasticizer and the
poly(vinyl acetal) resin is not higher than 50°C. The cloud
point in this context has the same meaning as defined for the

30 first aspect of the invention. When the cloud point is over
50°C, it means that the compatibility between the poly(vinyl
acetal) resin and the plasticizer is not good enough so that
the sound insulation performance of the layer, particularly the
sound insulation performance in the low temperature region, can

35 hardly be improved. The more preferred cloud point is not over



35 having an acetalization degree of 60 to 85 nol % and an acetyl 21 group
content of 8 to 30 nol % wth the conbined total of said acetalization
degree and acetyl group content being not less than 75 nol % In regard of
t he second aspect of the invention, the 5 average polynerization degree
and saponification degree of the poly(vinyl alcohol) resin can be
nmeasured, for exanple, in accordance wltth JIS K 6726 "Testing nethods for
pol yvi nyl al cohol™. The poly(vinyl acetal) resin (C) nentioned above is

10 obtai nable,from sajd poly(vinyl alcohol) resin conprising a blepd of
S0 4 pal vevRRot, AR EhE) ou HorRp SR T CHPRg PO TR B iRy L e 2 S -
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acetal) res al so nent.ioned above .i.s ohtainable ending.s
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degrees bro&befsin hbetiipar heuee arahyee vy &y nohilels satsan Ssfetyivr pagsand

i nsul ation ngiﬁéﬂﬁﬂﬁg s :é‘%ce%_l%t giengd.1 ddxaddi,Li gfe Dl endi ng £ g Fesi n

havi ng a hi r average polynerization degree in a proportion of tens of
percent wi LtRYEReCRBsPR RAVMRE anl &Rer lavérage pel Fhefi hei sanpegrEBres

results in aepehpeavensdt 1lbBsmeahgaheakast bengkhaBgicaeparedr yvhéh the film

Lo e AL 3¥ek e CLOML Do Lopn NevLag ol ouet . holurer 23t g1 deorce.

i nt er sper sedudfdng ehfiecbhbmbhot ardtd riome t frermaetsi on kel iang ladioler layer

O sl 1 nic g DBLAC S RATLRAGR 551 G TR gCruAber 2euPe (LESHETE8E hi gh

and t he necnamﬁoamanserangtbeisxeébkeﬁent!y enhanced. Conversely, bl ending

oo b oow "S7F PHECTEAFLROR, B0 YCR A GRY AR & ponsct b o

degree tesulthe pRcardezspaet it ieminyentdogi iy a%eﬁegﬁbg)énﬁwatmaet as

Conpareq Wﬂuﬁa%ﬁeohb|ﬁb@@&”&@ coxphrisieveby fbr paniNe ingsl BdRw1Ng rdshingher

polynerlzat%%@ing.an average polymerization degree of not less than 1500,
an acetalization degree of 60 to 85mol %, an acetyl group content
of 8 to 30 mol %, with the combined total of said acetalization

20 degree and acetyl group content being not less than 75 mol %.

The method of determining the amounts of components of
sald poly(vinyl acetal) resin in the second aspect of the
invention is the same as that mentioned in the description of
the first aspect of the invention.

25 If the above average polymerization degree is less than
1500, the sound insulation performance will not be sufficient
and, in addition, the mechanical strength will also be
insufficient so that the impact resistance of the laminated
glass will be poor.

30 If the acetalization degree referred to above is less than
60 mol %, the compatibility of the resin with the plasticizer
will be poor and the glass transition temperature of this layer
will not be lowered so that no improvement may be obtained in
sound insulation performance in the low temperature region. On

35 the other hand, for reaction mechanism reasons, the



degree, thus nmaking the resin easier to nold. This is because the resin
having a | ower polynerization degree functions as if 5it were a
plasticizer. In this connection, the effect of blending is not obtained
when the difference in the average polynerization degree is |ess than 500.
In the second aspect of the invention, it is preferable that the average
pol yneri zati on degree of said poly(vinyl20 10 al cohol) resin (A) and that of
sai d poly(vinyl acetal) resin (D) are 500 to 3 000 and the average

I t d f I I B th f
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resi stance o&gthe | am nated glass will be_unsatisfactaory. 25 On the other

hand, if théld¢BYd§eWpotyhrBrhzae] gﬁaaébFéel@xéé€6§as§d000Th? HeCE¢ uidity at
hi gh tenper atuferwetl rbageoibi gb tbak4 wbe mol dability will be

det t ed. Mh id I inyl al I . pol i nyl

cetal i Gestn (BARIPRE ShE A ePuye R bReFhs atr it bas boBS st Bt s, 000
and 5, 000 |ecbltgﬁ1dgdompt hohheancmfﬁethmrpob_,necb.rrﬁsmte(t%)l orre(sn h_atvleean
mechani cal O QQtJSI? fnnen%mfsg‘&&bﬁgﬁﬁg &’ec"he st e Eéﬁé.ﬁnsogﬁgéld'&?a{l on

tenperature securing I'NsT
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degree is | esap3d®ibhantd c@0Pnet PELEAWiith bﬁmé‘%leiéct%alz(gr hliandijagpatcal | .
On the 23 ot her hand, exceedln 5,000 is undesirable, for the very

productton 6R%% f&er é@i‘lﬁdwlplsuﬁrét#@ﬁd@%éoamﬁ‘lﬂ?@uIlt'l tIﬂﬁ bPendrRgeTakBre
pol y(vinyl akegobal makesort ©B) i@brogedy (Vi nyl acetal) resin (E) is

preferably added 'g a, go grtion 'ﬁtq% ; t§130 mqg @6to t he oly( nyI
al cohol ) resin (A& &r ﬁ Fg PRGF BEEPaST i %W%qi Iq 4%Fe A56) ﬁp
| ess than the second aspect of the invention is preferably such that at
least one constituent layer thereof is comprised of a poly(vinyl
20 acetal) resin (C) obtained from a poly(vinyl alcohol) resin
comprising a blend of poly(vinyl alcohol) resin (A) and
poly(vinyl alcohol) resin (B), and a plasticizer, the
difference in the average polymerization degree between said
poly(vinyl alcohol) resin (A) and poly(vinyl alcohol) resin (B)
25 being not less than 500, said poly(vinyl acetal) resin (C)
having an acetalization degree of 60 to 85 mol% and an acetyl
group content of 8 to 30 mol %, with the combined total of said
acetalization degree and said acetyl group content being not
less than 75 mol %, or comprised of a poly(vinyl acetal) resin
30 (F) comprising a blend of a poly(vinyl acetal) resin (D) and
a poly(vinyl acetal) resin (E), and a plasticizer, the
difference in the average polymerization degree between said
poly(vinyl acetal) resin (D) and poly(vinyl acetal) resin (E)
being not less than 500, said poly(vinyl acetal) resin (F)
35 having an acetalization degree of 60 to 85 mol % and an acetyl



5 weight % the effect of blending will not be remarkable. If it exceeds
30 weight % the effect of blending will not increase any further. 10
furthernore, it is also preferable to additionally provide a layer with
greater enphasis on the dynam c properties and other handling
characteristics of an interlayer filmthan on sound insulation properties.
The poly (vinyl acetal) resin to constidlute this layer is not particularly
restricted but its 15 acetalization degree is preferably not less than 50

nmol % If it is Ies an_5 he ¢ atibility.of th reS| mnt

the plastic?2®P Wi % e sta? |350f 8@0?5/ ‘“E%hé Ifdﬁja? eqtt (%l ofjgaid
difficult tacetdl hzablessdeyraetand aﬁeﬂjﬂaqﬂaun|cmntemtfbe1ngenutlmgsshe
penetrationfﬁ§§|§gaﬁ8f Qf the lam nated gl ass. 20 The interlayer filmfor a

| ani nat ed glass according to the second aspect of the invention is
preferably such thatr%ganﬂea@ttmme5@©m@d|aﬂ@ﬁetlaﬁethehem@©¢tl@nnaﬂheof a

pol y(vi nyl gﬁgaé)pcrm&l%&admﬁegforﬁatI l@af&gggsga %rés ¥h89 a

heat ray-sh |e functi on sal ticle,
interlayer PPL¥ ‘Fblflyh @hﬁ?h@#édreﬁagsceanbsemeﬁs@wdedfmﬁxn@a@ernsm atl on

properties. aEb@raEh@é pxtHegmsCcroOpapki shresiBALi ABEH,8B0¥8r olQ¥inyl
particul arl ;cted but include, anong others, a particle of tin-doped

i ndi um oxi d , “anti nony-doped tin oxide (ATC», 30 and al um num doped
zi nc oxi de (AZC» Thdhgoleveinpf addtalpnreélnswch mehaiomaﬁdeb@veroparticle

s preferably 04350 3 0-WELaN' poRgih30acRd 80,100 HeL gt ALtz gh Lhe

poly (vinyl "ace
infrared rapleond- offSaeﬂfpoﬁYﬂEmdsltalbehphsutésanemﬂ) Bhdlpoéxdgedsls 0

wei ght partsg).oggi} h?egﬁﬁ'QF? bbgghgtH@E%gkgéﬁnﬁgeEgags Xﬁ%r@%ﬁ%?@ﬁed 24

Moreover, the interlayer fi a’l am nate ass to each of
the first aﬁégFﬁéSseéﬁﬁdt%%ﬁ@%kx YﬁnYlm#CQWﬂ&HnﬁQﬁﬂllsEﬁréﬂépamﬁvtﬂéﬁﬁﬁated

with a pol yaéb% {4 Io@tamlasble by b BeROSS kg d ﬁopywmgl aad@dama&%@lalsass
of high DthPa good sound_insul ati on because the interlayer is

st rengt H&P%Ybrh%ldll HRTRRG Y a%e pOIlyaSTe aftilom defresver
by the |anlWathomhefd&fﬁekﬁﬁ&beﬂnfthﬁlQ&é&ﬁgﬁQp@lyMéﬁQ&aﬂ&bﬁSdbgde@Etm
| 2 mat ed_ oPasasAa Y 6t nEE6+ Rt en s R P E P e B R rd B8R
i nsul ati on peepserti es.
Blending such resins with different average
20 polymerization degrees broadens the temperature range over
which a satisfactory sound insulation performance can be
obtained. In addition, blending the resin having a higher
average polymerization degree in a proportion of tens of percent
with the resin having a lower average polymerization degree
25 results in an improvement in mechanical strength as compared
with the film formed exclusively from the resin having a lower
polymerization degree. Because the resin having a higher
polymerization degree forms films interspersed among the film
formed from the resin having a lower polymerization degree and
30 these films function as if they were crosslinking points, the
flowpoint at high temperature is not too high and the mechanical
strength is efficiently enhanced. Conversely, blending the
resin having a lower average polymerization degree in a
proportion of tens of percent with the resin having a higher

35 average polymerization degree results in a decline in film



The 1 am nar structure of the interlayer filmfor a |am nated gl ass
according to each of the first and the second aspects of the invention
which is further lamnated with a polyester filmnmay for exanple be

pol y(vinyl acetal) resin 15 filnfpolyester filnfpoly(vinyl acetal) resin
film poly(vinyl acetal) resin filmpolyester film poly(vinyl acetal)
resin film or the like. Wiere necessad2 the interlayer filmfor a

| am nated gl ass according to each of the first and the second aspects of

gencral 1y 1 hioraraed SR BetRR PR, for boialennis ' HE el EoBhER, o

an anti oxi daktluaivehy §romnghh nedmnahangngagehtgharspoiameamzatand a

col orant. Hgg%ér%d?é %%’enz thery 4 aRaveshg, ”thlﬁispﬁélzbg%a” y

restricted buf rnclu rlazo absor bers such as Ti nuvin
Ti nuvi n 320the FREAM h@Z’GHGaﬁleWﬁrmP\ﬂlrhm@Z&Zaéilﬂorbﬂeﬁﬁﬁéhf@ﬁ‘ét%%@s tasad 8

names ofs le@bﬁegeeaspla@a%%wednbyugmc&%egatﬂxbe%maf@@c@%ﬁ each
i ndependent onbi nati on of nor e _speci es. The |1 ght

stabilizer Eiﬁppaﬁgdlab69é PétﬁaPesawPPeuF5F|91f¢é§ﬁppeté6 EB? aﬁ@raaes

hi ndered anpBeysbabzhtziehsdegueb as 1eAdeknaht aboLA-57", the trade nane of
a stabilizer nanu%actured by. Asahi EmghgThese mpy be used ea

i ndependent |y or Hhe SSAThESET ot © rIBTREY tﬂé5153§r?%§rable
antioxidantthenttbaedvabaqe pslymbrpaatuouldebye%SoieshﬂdcpedybuunymcIudes

phenol anti gxi, gﬁgﬁit§gg- a§A§ugﬁ 'Eﬁ%t sa14“%&%¥y¥% §ahoxgﬁﬁ§8 resin

ant i oxi dant manu ure em ca thé trade
nane of an dRli 8kEdahe th%uﬂp&cﬁndeﬂhﬁyaYEtﬁ@@%ﬁqANmQWﬂﬂ@Fkﬂﬁuﬁqgreﬁh@§e may

be used 5 eaghdi pdep @wﬁmlanc%dm %e%@ﬂb'(@f’ltdrﬁltﬂ ttéﬁ‘@ é%hd*?»'b@ys(%ﬁ A

typi cal Ianlnatlon protoco for pr.od uctlon of interlayer fi n1for
a | ani nat ed3GP&83) agesrdi §) téréaéMOSP {Re 5/ P0Pst and the second aspects of

the invention is agsﬁlrb;ed pdqqA (QWnleOaf@dShQXﬁfﬂélsQJn m;ehfa@zllln@vmgvl@r@@% of
resin_fL% % a%@? resin dl re%Y% gﬁe EE par ed o 3150 A &X 00" whi ch
conpri se3 166 giEagarhs 956 PP tREetrARPer PXIP d Qooﬁeﬁght
parts of pl astliydvieryl @¥2ral) resin (D) having such an average
polymerization degree, the mechanical characteristics of the
resulting resin film can be made satisfactory and, moreover,
the sound insulation performance of the laminated glass
20 fabricated using the same film can be made satisfactory over
a broad temperature range. If the average polymerization
degree is less than 500, the mechanical strength of the
resulting film will be drastically reduced and, hence, the
impact resistance of the laminated glass will be unsatisfactory.
25 On the other hand, if the average polymerization degree exceeds
3,000, the fluidity at high temperature will be so high that
the moldability will be deteriorated.
When said poly(vinyl alcohol) resin (B) or poly(vinyl
acetal) resin (E) having an average polymerization degree
30 between 3,000 and 5,000 is blended with the above-mentioned
resin (A) or (D), themechanical strength is not sacrificed even
if the glass transition temperature of the film is lowered for
securing a good sound insulation performance on the low
temperature side. If the average polymerization degree is less
35 than 3,000, there will be no effect of blending at all. On the



15 Resin film(Y) --- which conprises 100 weight parts of poly (vinyl
acetal) resin (Y1) and 50 weight parts of plasticizer (Y2). The two-I|ayer
structure of resin film(X) /resin film(Y) and the 3-layer structure of
resin film(X) /resin film(Y) /resin 20 film (X) can be used. The 4-1ayer
structure consisting of resin film(X) /resin film(Y) /resin film (X
/resin film(X) may also be used. The @8thod of laninating these filns is
not restricted. The poly (vinyl acetal) resin (Xl) and poly (vinyl acetal)
resin 25(Y i h constitute.s resin film apd r S|nf|Im(Y) ]
respect i velglll)“?’r%yh ’th%x%%?’r%l%g o <?é[ngesﬁtu ‘E)%%%E%éi%y e E e’ €t bken, the
pl asti ci zerpfo@)clainch pbAsthei zessu@\ﬁ:)llm}ye atesmdé)ﬁedtdinefsmmel’or di fferent.
Referring to the uc, f and . 30 eS| film
(Y), a pol yester Jfr?{gr%ee}{dfrbi’ o éSP‘?le% nea SCIO 39) fref%e r¥33| n rTni I m (X)
/resin fil nP@yy( Vlrmbawmadalr@imdﬂmres prﬁébmdbéyraai;ierﬂ fnlanproporesom film
(Y)/pol >sest8£ ELOTSESO; gt |9 () o %692 PihbAmiNnEep PoLiiMAN) GEes N

film(X) /pol i{gster esin nong- ot i nations

filmform ngPrEt hdaY+ crcetrel ) rﬁe@rura ) -fi [ Flof RF BB Y TAhatSed egbalban
accordi ng tg acdhtofy,t BReféf stk bh‘én%ﬁ%%ndll§5@§€t§e Hendah&aloleent fen i s
not parti culi’:ir rest ct ed bu% i ncI des the met hod rrﬁrl si.ng nol ding the
constituent® a?)?%?ese H"eilrﬂfgp ndeit By L1578 q%pé,,eﬁ%n,ggw% eRPetNeER2gtass

panels 5 andnthuﬂEh@ﬁd conpr|5|ng nnldlng the constituent |layers as a

nit b ans of machi pe, e whol e . thi ckness of the
B ST ARTAS RNl st e Rk oo S
t he second nspetds afiayehesitivgmeiaderi smpnas £s aipl Yhe.dyhami dpréeemtieki ch

s the t hi ckpgss: 40, Q‘faﬁﬂ%r%g%ﬁ%?%]cc&%?llsﬂtc%rB@ygﬁ [ et 2135 BALAC

gl ass. ar as an inte a lam nate I's concerned,
t he great erOFt%OI#IFﬁi divsaslatiion prepkrirgRes -i sTh@sp%bﬁuh‘dlrimh@IC@ttladﬁ resin

per f or mncegoilndthie-rORER st i dféﬁf‘%%snbﬁ p%rrecfl%nﬂmﬂﬁ@égewétea%ﬂﬁwtehe
penetratlon reS|s ance required of m_nat ed glass into

consi derat i BR® F&FZQFF‘OBr%%QF%%Ilﬁ)lﬂrﬁo‘?éé"blti’héw‘:a%\?é EheR I & angéti s
recomendeditThe 1¢1§§rdwer50f mlom BOr tiae | comat B6li Ul 89 o BatY deBInt @itRach

of the fi rStch elC‘SJ'.eZCeOInng %sbe sa%g.]gflag grlltyl é)rrllouc?h so that it will

be difficult to add a necessary amount of the plasticizer for
securing the penetration resistance of the laminated glass.

20 The interlayer film for a laminated glass according to
the second aspect of the invention is preferably such that at
least one constituent layer thereof is made of a poly(vinyl
acetal) resin containing a metal oxide microparticle having a
heat ray-shielding function. By the formulation of said

25 particle, the interlayer film for a laminated glass can be
provided with heat insulation properties.

The metal oxide microparticle mentioned above is not
particularly restricted but include, among others, a particle
of tin-doped indium oxide (ITO), antimony-doped tin oxide (ATO),

30 and aluminum-doped zinc oxide (AZO). The level of addition of
such metal oxide microparticle is preferably 0.13 to 3.0 weight
parts based on 100 weight parts of the poly(vinyl acetal) resin.
If it is less than 0.13 weight parts, the infrared ray cut-off
effect tends to be insufficient. If it exceeds 3.0 weight parts,

35 the visible light transmittance tends to be decreased.



be typically manufactured by the method which conprises 20 kneadi ng said
poly (vinyl acetal) resin and plasticizer together and nolding the

resul ting compound into a sheet by neans of a press, a calender roll, an
extruder, etc. The |lam nated glass can then be manufactured by interposing
the interlayer filmfor a | am nated gl ass according 25 to each of the
first and the second aspects of the invéfion between at |east a pair of

gl ass panel s and bonding then1into an integral unit. The |am nated gl ass

assenbl ed by usi t he er filmfo | am nat | ass ,according to
each of the firgg Eﬁﬁv?%@ g% %%t%ﬁ REES %*fWh °¥n%eﬁ??gﬂa€§ a?gﬁsin 30
enbodi ment afcbhdéipgesendachmvehtiilon.fide: ginab $hraselconef aspedtisoodbbolie i s

P oo rBkEX e b L ed Bl UG ISR PACEL S, BRATOLXATLALS HLOGS O

i norgani ¢ glass or or ass? “$ien
gl ass, f|guﬁ§dl§IBQ§Slbd¢eﬂpgpn&%&denalkﬁmqyaﬁﬁﬁ Heats- ody h3ghabsoebiohy

gl ass, and sahotsdapkannaokasaaTisseruBYLbE UaediRLeeagheLndgpendent Ty or

in a conbination of two or nore ecl es I nterl
| ani nat ed gF&¥§ngERBREAMRY ttoet ﬁ@dbté@@ﬂi Jamiar b i pdya o kartdchédm.

bet ween hlgthe6b§k¢ byranépaéﬁmhaaﬁah65§ Qtﬁsnybaeergkaiﬁ ea&%bingsach
transpar ent gners may. ix%nap be .t hose nade of | ycar bonat e
resin. SuchVEBHﬁo FPP5n§e§I§6tF t RENiPHe2sREpE Sﬁyfﬁéf#ﬁFEHPHon The
met hod of Ffuducubg,thﬁef@ﬁkﬂﬁ&ﬁdp@b&iﬁe@Lath&mlm@%@@tQIﬁbs$§ﬂﬂkw}both
partic r restricte a nown net can, be ed. A ica
nethodqggnp%|segglﬁYeFﬁgg BlPﬁgﬁﬂfﬁ¥W%??§f8Pﬁ%+n?Y§%$ﬁo%pF89Fﬁ§¥§5’glass
according to the Theehtinbnarbetweehugktasf pheelistandlapendifngmt iem anto an

i ntegral Unﬁ%m@*ﬁt@%agg?gé ?%nlnaté§%§Ie%%%aB§etﬁg fbfs@qg¥f1ﬁﬁp§gb g i on,

the interlayer ass an am nat ed ass oth
according ®sSPeetehefi fhentingsntiara pRéFndéd ﬁpﬁﬁhérgé@@l§éﬁﬁd WASDI ati on

perfornancep@u @s@equaqmtﬁgpeE@&ueaahangeb@nbeqytvgﬁyngac%Q%HrO%b%@ﬁ in
t he fund ch racterlstlczaée qui red | am nat ed glass or in the

mol dabi t ty & 3/ 8l est erahbtnAe by ( V%%%lF%F%@ﬂdyé?sﬁfﬂﬁﬁkﬁyfPQlNéNFﬁﬁﬂed

gl ass and, kareadd)t resin2@iwny/boulyceierg FGQRPHONYI&Ani] RRERAN) Caksshrengt h
despite an quﬁroven%%t Enkthe sound insul ati on performance on the | ow
t enper at ur e "§i-gg, OF the Like.

Where necessary, the interlayer film for a laminated

glass according to each of the first and the second aspects of

20 the invention may contain one or more kinds of additives which
are generally formulated, such as an ultraviolet absorber, a
light stabilizer, an antioxidant, a bond strength modulating
agent, a surfactant, and a colorant.

The ultraviolet absorber mentioned above is not

25 particularly restricted but includes benzotriazole UV
absorbers such as Tinuvin P, Tinuvin 320, Tinuvin 326, and
Tinuvin 328, all of which are the trade names of UV absorbers
manufactured by Ciba-Geigy. These may be used each
independently or in a combination of two or more species.

30 The light stabilizer mentioned above is not particularly
restricted but includes hindered amine stabilizers, such as
“Adeka Stab LA-57”, the trade name of a stabilizer manufactured
by Asahi Denka. These may be used each independently or in a
combination of two or more species.

35 The antioxidant mentioned above is not particularly



Uses for the interlayer filmfor a lam nated glass and the | am nated gl ass
according to the second aspect of the 25 invention, are not particularly
restricted but especially for the purpose of inparting a sound insulation
performance, they can be used with advantage in the field of road vehicles
(particularly the front, side and rear parts of an autonmobile) and in the
field of architecture. 30 BEST MODE FOR2GARRYI NG OUT THE | NVENTI ON The

foll owi ng exanples illustrate the present invention in further detai

wi t hout defining the scope of the invention. 35 <Exanple 1> 28 In_the first

pl ace, a PVAEREVFRECAPHy Psgedss| PREPP2 AT bICX iR ee BICID ag0BuRAS1BEENded
with 50 weight, %ma‘ taaa\#nmalcrmana@nayekﬁagn@%macz@immb@egﬁﬁ@t@ﬁé 500.

Using this RVA bl end 0 i esin with a bu rallzatlon
degree of 631BM5CHL P@nﬁr%%‘ e]tr}i]iog?fd{?p%d—)@r‘?{ee%n@f ofs2a3 ﬁB}:X%‘ wadant
synthesizedmaniﬁadﬂﬂrmel@Mtcxbﬁ+6e1@ylfnmbngﬂqmﬂemsnﬂ Thetsyer ab) besuBedas
added t I tic r. eth I | ycol .

di - 2- et%Sl ﬂgégﬁoarg)@éé%%nélgﬁ&% gémdx?[gorle Was ﬁo %%%moﬁéel PPRA&&Ged
with a m xing rold bl grledsad nagiiog Hrnﬁbdpﬂ;gch thesraiuct500 bdr tBE

i nutes 1o ghvergafef fH @oqkarf%gfs\%&waa@ 36 Jf d]ﬁ.ngeﬁ!\?&atéfﬂ Yeasyan

interlayer filmfor a | am nated am nate abricated by
the fol | owi B§rpEoeBAuERe ¢ﬁ@oaéo@épeﬁtérpayéhef Fnﬁﬁﬂ ton Lanfpacsdbgfass
was sandw pbedwbet ween two square float glass panels of 300 nm 15 square

and 3 t hi ck. Th| S un ressed conposi tion vvas(%lfaced in a rubber 8 and
after the bag was?@¥d R atthe ingeindgty of 7e8pg fdlmaX r>n atittes,
with the vaeusiml| €veéin bE) ngrenpreparsed, the bag was transferred to an oven

preheat ed at 900 nd h ai,this tenperature .for

Dt ovi o onal 1y 20 HaEuBnt biBasbh EomyBua GiPHERS $H5en Hib e BEraBaER O
autocl ave mply(pieydwaaetefl)lr@sMPdXdndard édmpeigh uperals dBCatbipioerde a
transparent (kagi nated gl ass. <Exarrp| e 2> 25 1In the first place, a PVA

- having an average pol yneri zati on ree of 2,000 was bl ended with 30
wei ght B8 of a PVARA&YRNnELlmn( %Me‘rargéﬂ fyr@mpzraztsecsn 19y ed abit Barsg0°LFr om

this PVA bl gady (vanpeladetdw)l rByiNr@l)) 488I50 HAVIRE pa et yf BhhzatLeRedegr ee
of (v2) .
The two-layer structure of resin film (X)/resin film (Y)
and the 3-layer structure of resin film (X) /resin £ilm (Y)/resin
20 film (X) can be used. The 4-layer structure consisting of resin
film (X)/resin film (Y)/resin film (X)/resin film (X) may also
be used.
The method of laminating these films is not restricted.
The poly(vinyl acetal) resin (X1) and poly(vinyl acetal) resin
25 (Yl), which constitute said resin film (X) and resin film (Y),
respectively, may be the same or different species. By the same
token, the plasticizer (X2) and plasticizer (Y2) may also be
the same or different.
Referring to the laminar structure of resin film (X) and
30 resin film (Y), a polyester film may be laminated on one side
of the resin film (X)/resin film (Y). The typical structure
includes resin film (X)/resin film (Y)/polyester film/resin
film (X) and resin film (X)/resin film (Y)/resin film
(X) /polyester film/resin film (X), among other combinations.
35 The film-forming method for the interlayer film for a



63.3 nol % and an acetyl group content of 14.3 nol % was 30 synthesi zed.
Using this resin, an interlayer filmfor a |amnated glass and a | am nated
gl ass were fabricated in the sane manner as in Exanple 1. <Exanple 3> 35
In the first place, a PVA having an average pol ynerization 29 degree of
2,400 was bl ended with 30 wei ght % of a PVA having an average

pol ynmeri zati on degree of 4, 200. FromtRiés PVAbl end, a poly (vinyl

butyral) resin having a butyralization degree of 63.3 nol % and an acetyl

ro content pf 14 mol % was 5 nt he ed ing this re
oD o CimRiatra b A e SREAO F e by pnks thy e8lond

fabri cat ed ampéhﬁs sﬂnﬁh@BﬁmménaSomnlﬁm@@DIpaﬂtléﬁbﬂﬁayaiGNErEﬁaﬂ@IBuﬂ> 10
Starting w PVA ver age. pol at i degre 00, a

ol y(vi ayl” BUEsRars ke e teth EaBEE DPak BALFERe el P2bSTe cllsn® RgPesdanc
an acetyl ge@tcﬂp todereendeit Iy, ahchuln%rpmmgyrt&alwsbeédzeeldsgﬂxgsshpaneém n,

an interg aygﬁdf%ﬂénnge?ho% bl Q%Eﬁg ﬁibfé@g”@ﬁlé‘ é&i@%{'ﬁf&&@'ﬁ&% g%@ 2y

fabricated In nner npar at’i
Starting wi¥hih PYyAnGRRs af avwh@é-b@mrrem@ dinegnmgeliee. of 3,500, a

pol y(vinyl butyratpe y@sie ¥h{dkdeddibyrald 4ﬁkbgmay39 £hegf @8- 163i8a B %
and an acet L%group content of 14.4 nmol % was synthesized. Using this

resin, an i P /ORI INT 6 egch| afitha éérﬁlta§§da%ea59%ﬁﬁ%étsé’ﬁcﬂjlsa§§ wer e

1|‘ abr ihca]E ed tﬁe}ﬂiﬁrerﬁﬁﬁ% nam%Lfea&bllw txanpl E. dngSvkﬁ.Cﬁmmar@ié uﬁlEx?erslseogg
n the fjrst ace, a a r|z tion ree o

was bl elnded &ntikh SEWER H‘ton‘%tlof g f;V(/ﬂ ?ﬁé‘h °dver E&%lrb%*f?/ sl o%s

degree of 2f800as Strarintreg laivter tthils PYA ab]laemhataeqb@jlps(snlrsybobue;rnatl)

resin wth 295{;‘9@%%%5% dc‘?{-?{fses 89 of ﬁléh?ﬁll /%.@QCLC?(HK?'.CLR {Yx ?E8Hp

content of Yesi zob. resim, I n
filmfor a PRaAPABRBASYl WS %@ﬂiR%qgﬂﬁrﬁhkﬁk%ﬁ&ﬁu;&mﬂmgﬁﬁﬂ@hldaﬁédepﬁeﬂhe

same nannertaﬁlhg ExamBbRetradoonCRERaEALNXE EXEIRF8a43r3@nkN1EhenkLEE!
pl ace, PVA . wi th an average pol ynerization
glass into consideratlon. For all practical purposes, the
above thickness range is recommended.

The interlayer film for a laminated glass according to
each of the first and the second aspects of the invention can
be typically manufactured by the method which comprises

20 kneading saidpoly(vinyl acetal) resin andplasticizer together
and molding the resulting compound into a sheet by means of a
press, a calender roll, an extruder, etc.

The laminated glass can then be manufactured by
interposing the interlayer film for a laminated glass according

25 to each of the first and the second aspects of the invention
between at least a pair of glass panels and bonding them into
an integral unit. The laminated glass assembled by using the
interlayer film for a laminated glass according to each of the
first and the second aspects of the invention is also an

30 embodiment of the present invention.

The glass panel referred to above is not particularly
restricted but includes panels made of various kinds of
inorganic glass or organic glass, such as float glass, polished
plate glass, figured glass, wired glass, stripe glass, heat-ray

35 absorbing glass, and colored plate glass. These may be used



degree of 2, 800 was blended with 30 weight %of a PVA with an average

pol yneri zati on degree of 3,500. Starting with this PVA blend, a poly
{vinyl butyral) resin with a butyralization degree 5 of 64.4 nol % and an
acetyl group content of 14.3 nmol % was synthesized. Using this resin, an
interlayer filmfor a lamnated glass and a | am nated gl ass were
fabricated in the sane manner as in Exa@fple 1. 10 <Conparative Exanple 5>
In the first place, a PVA with an average polynerization degree of 2, 000
was bl ended wi th 50 wei % of a PVA with an % e polynerizatjon
degroe of UM PSR Sk fecfe & B9 SBPdHen Q6N O PRF SOBRST RS - resi n

with a but yral [ zamhemrdmgfme]ﬁ fdflnb&cr aollakhiantdedngaaekyhcgdpdpngond ent
d. Using.this resi interl filmfor a

f 0.9 mol % t hesi

Caninat ed of S eirt S ar girdebensredrasecaPetran AbShLknE e,

as in Exarrptleallqu?f)exa:t:mqm;r@ata vehé&xdnipregbasbrpdiel | r§tucpnl branspa Pt Wi t h
f f
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blend, a p%ﬂlﬁ}h(qnmmsmw?%la)lspeéahlw%uh@ sheysarpe af cmedegveletmn% 5

25 ol % and an apel Yhe QWP £ BE SR c K g 1 d mln/at!\@é &mt,@eéf@% Usi ng

this resin, an interlayer filmfor _a Iam nat ed gl ass and a |am nated gl ass
were fabri ch?%%ngéo? nl%fé)erPérilc*Fllrérllﬁt Epphyerted st sy kaprRatedhglasses

produced i ncadlo&xampl®ged. t & 3ypidalonpahatl vempxagpkesntetPo8ingr €he

| uat f f 1 d I f b
the. ol1tu ROTRELABE T TPt 7 Bt T R PleBR e 1T Fibre the Tsspiyon.
Physi cal propewtersyldsd paneitseahdyesndihentfrom anttenanatredte @a lghads Bhe

110C flow v i f I rlayer filmfor a |amnated glass was
measur ed V\nftn%g?f%%wgt%é{} Pk%rgnuf actured by Shimadzu, Flow Tester CFT500)

and eval uat ed. 5 Becdape eofl thdakianee domnsdrl twittilera It@egentlemaviegcééimy
and satisfagbory RhvsiLHala RIGRE! bhasthe mﬁﬁaiaé)e@rbqg&e b'o%eabéaﬁealw h a

smal | f]ow viscosity and unsatisfactory ~physical properties is rated X. 10
(2) Soumd i ASuFBei sAVRRFEBRNaAER BFOYﬁéeﬂaWFﬁatédg@Pﬁs§ound insulation

performance over a broad temperature range without being
compromised in the fundamental characteristics required of any
laminated glass or in the moldability and ease of handling of
the interlayer film for a laminated glass and, in addition,
20 without being compromised in mechanical strength despite an
improvement in the sound insulation performance on the low
temperature side.
Uses for the interlayer film for a laminated glass and
the laminated glass according to the second aspect of the
25 invention, are not particularly restricted but especially for
the purpose of imparting a sound insulation performance, they
can be used with advantage in the field of road vehicles
(particularly the front, side and rear parts of an automobile)
and in the field of architecture.
30
BEST MODE FOR CARRYING OUT THE INVENTION
The following examples illustrate the present invention
in further detail without defining the scope of the invention.

35 <Example 1>



Using a vibration generator (manufactured by Shinken-sha, vibrator nodel
&1-005D) for danping test use, the lamnated glass was vibrated at a
predeterm ned tenperature, the generated vibration characteristics were
anplified with a 15 nechani cal inpedance anplifier (manufactured by Lyon;
XG-81) and the vibration spectrumwas anal yzed with an FFT anal yzer
(manuf actured by Yokogawa- Hewl ett - Packar2#, FFT Spectrum Analyzer

HP- 3582AA). Fromthe thus-obtained ratio of |oss factor/resonance

frequency with glas the loss factor was 20 cal cul ated. Based on the
result, the nini nﬁ?n%pfea%s’?ﬁgg' ﬁePc?SEVAaﬂad{hW PH@%@@?&H@%YIB?’:QZEEB% was

t aken as thee(;'teaad)flez 0D asaks eripdricedverict Hesde wedlighe s QfaadP‘VﬁOEaalnéOC
i nterval s. 53

25 .Th | dabi |ty f th
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”D|dabl|ltY6op@Q§§h§h§§£tsf8§”EHQ p§£§t1c99éfr¥fgegHgiQHefSP?ESQt'0” of

| am nat ed gl ass X Poor nol dabil é anel hear observed
gl
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10 press at 150°C for 30 minutes to give a 0.7 mm—thick resin film.
Using this resin film as an interlayer £ilm for a laminated glass,
a laminated glass was fabricated by the following procedure.

The above interlayer film for a laminated glass was

sandwiched between two square float glass panels of 300 mm

15 square and 3 mm thick. This unpressed composition was placed
in a rubber bag, and after the bag was evacuated at a vacuum
level of 2.7 kPa for 20 minutes, with the vacuum level being
maintained, the bagwas transferred to an oven preheated at 90°C
and held at this temperature for 30 minutes. This provisionally

20 vacuum-pressed composition was then heat-bonded in an autoclave
at a pressure of 1.2 MPa and a temperature of 135°C to provide

a transparent laminated glass.

<Example 2>

25 In the first place, a PVAhaving an average polymerization
degree of 2,000 was blended with 30 weight % of a PVA having
an average polymerization degree of 3,500. Fromthis PVAblend,
a poly(vinyl butyral) resin having a butyralization degree of
63.3 mol ¢ and an acetyl group content of 14.3 mol % was

30 synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the

Same manner as in Example 1.

<Example 3>

35 In the first place, a PVAhaving an average polymerization
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degree of 2,400 was blended with 30 weight % of a PVA having
an average polymerization degree of 4,200, Fromthis PVAblend,
a poly(vinyl butyral) resin having a butyralization degree of
63.3 mol % and an acetyl group content of 14.4 mol % was
synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the
same manner as in Example 1.

<Comparative Example 1>

Starting with a PVAwith an average polymerization degree
of 2,000, a poly(vinyl butyral) resin with a butyralization
degree of 63.7 mol % and an acetyl group content of 14.3 mol %
was synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the

Same manner as in Example 1.

<Comparative Example 2>

Starting with a PVA with an average polymerization degree
of 3,500, a poly(vinyl butyral) resin with a butyralization
degree of 63.9 mol % and an acetyl group content of 14.4 mol %
was synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the
same manner as in Example 1.

<Comparative Example 3>

In the first place, a PVA with an average polymerization
degree of 2,000 was blended with 30 weight % of a PVA with an
average polymerization degree of 2,800. Startingwith this PVA
blend, a poly(vinyl butyral) resin with a butyralization degree
of 64.1 mol % and an acetyl group content of 14.4 mol % was
synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the
same manner as in Example 1.

<Comparative Example 4>

© MVWM' FOMVMWMMC MMW 9 a ma to to et
oVraC"r NCOrNco COCOMI1n
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In the first place, a PVA with an average polymerization
degree of 2,800 was blended with 30 weight % of a PVA with an
average polymerization degree of 3,500. Startingwith this PVA
blend, a poly(vinyl butyral) resinwith a butyralization degree
of 64.4 mol % and an acetyl group content of 14.3 mol % was
synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the
same manner as in Example 1.

<Comparative Example 5>

In the first place, a PVA with an average polymerization
degree of 2,000 was blended with 50 weight % of a PVA with an
average polymerization degree of 3,500. Startingwith this PVA
blend, a poly(vinyl butyral) resinwith a butyralization degree
of 68.5 mol % and an acetyl group content of 0.9 mol % was
synthesized. Using this resin, an interlayer film for a
laminated glass and a laminated glass were fabricated in the
same manner as in Example 1.

<Comparative Example 6>

In the first place, a PVA with an average polymerization
degree of 500 was blended with 50 weight %$ of a PVAwith an average
polymerization degree of 2,000. Starting with this PVA blend,
apoly(vinyl butyral) resinwith a butyralization degree of 63.5
mol % and an acetyl group content of 14.4 mol % was synthesized.
Using this resin, an interlayer film for a laminated glass and

a laminated glass were fabricated as in Example 1.

The interlayer films and laminated glasses produced in
Examples 1 to 3 and Comparative Examples 1 to 6 were evaluated
for film physical properties and sound insulation performance

by the following methods. The results are presented in Table
1.

(1) Physical properties of the interlayer film for a laminated
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0O EoO0OU33It is apparent fromTable 1 that the interlayer filns for

| am nat ed gl asses obtained in Exanples 1 to 3 are satisfactory in physical
properties and, showi ng only mnor reductions in 5 the TL val ue, exhibit
good sound insul ati on performance over 3& broad tenperature range. On the
ot her hand, the interlayer filnms for |am nated gl asses obtained in
Conmparative anples 1 to 6 were not as satisfactory in both of sound

I nsul ati on gg%??ornance and physical properties. 10 <Exanple 4>
(Preparation of IEyerll)] fow ywicdgqsdtylobutlye alnterkiyex bid ym afdzad i on

degree = 6 ; () ti . 5.0 %..PVB 9 15
worght par oo RHRLed I AR Y bR n & SR Bt lpafieaboed ]
gl ycol di - 2p¥t Hlyinasanoat koy 3aytes pFESPPLI zed. evaluated.
5 In Table 1, the interlayer with a large flow viscosity
and satisfactory physical properties is rated O and the

interlayer with a small flow viscosity and unsatisfactory
physical properties is rated X.

10 (2) Sound insulation performance of the laminated glass
Using a vibration generator (manufactured by Shinken-sha,

vibrator model G21-005D) for damping test use, the laminated
glass was vibrated at a predetermined temperature, the
generated vibration characteristics were amplified with a

15 mechanical impedance amplifier (manufactured by Lyon; XG-81)
and the vibration spectrum was analyzed with an FFT analyzer
(manufactured by Yokogawa-Hewlett-Packard, FFT Spectrum
Analyzer HP-3582AA). From the thus-obtained ratio of loss
factor/resonance frequency with glass, the loss factor was

20 calculated. Basedon the result, theminimum transmission loss
around the frequency of 2,000Hz was taken as the TL value.

Measurements were made between 0 and +30°C at 10°C intervals.

(3) Moldability, Etc.

25 The moldability of the synthesized resin into an
interlayer film for a laminated glass and the incidence of panel
shear and foaming during the fabrication of a laminated glass
using the interlayer film were evaluated.

The symbols used in Table 1 have the following meanings.

30 O: Goodmoldability; little panel shear, foaming, etc. occurred
during fabrication of laminated glass
A: Slightly poor moldability; panel shear, foaming, etc.
observed during fabrication of laminated glass
X: Poormoldability; panel shear, foaming, etc. observed during

35 fabrication of laminated glass



The \m xture was thoroughly kneaded on a mxing roll and a predeterm ned
anount of the kneaded nass was transferred to a nolding press and held at
150C for 30 mnutes, whereby a 0.2 20 nmthick |ayer (A) was obtained.
(Preparation of layer (B)) In the first place, a poly(vinyl alcohol) (PVA)
with an average pol ynerization degree of 1,700 was used to synthesize 25
a PVBresin with a butyralization degred2f 64.5 nol % and an acetyl ation
degree of 14.3 mol % To 100 wei ght parts of the PVB resin so synthesized
was added G,E V\glg t parts of the plasticizer 3& and the m xture was

t hor oughl y ALy on a mxing roll. The kneaded mass was transferred to a
nol di ng 30 press and held at 150C for 30 mnutes, whereby a 0.4 mmthick

| ayer (B) was obtained. The cloud point of the above reS| n and plasticizer

was neasured. (Pre Fabrcaton a
| am nated 35 gl as ang (B)| obtlai ned as
above were | am nat ¢d mt%)ge i r {1B)/ Cayel (JA)
arrangenent to pr i omthe lgmnagted film
thus obtained, a i Ar-hari-a—5
vi scoel asticity nme i |' W% sgdrewi ched
between two fl oat a n,;a) c'lg dthis
unpressed sandwi ch ter 20
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follvowed to give a |lam nated glass. 25 <Exanple 6> In the preparation of

| ayers (A) and (B), tetraethylene glycol di-2-ethyl hexanoate (4Q0) was
used as the plasticizer. |In the preparation of layer (A), the | evel of
addition of 460 to the poly(vinyl butyral) resin was set to 40 wei ght
parts. 30 O herw se, the procedure of Exanple 4 was followed to give a

| am nated gl ass. <Exanple 7> In the pre@*ation of layers (A and (B),
tetraethylene 35 glycol di-n-heptanoate (4G7/) was used as the plasticizer.
In 35 the preparation of |layer (A), the level of addition of 4G/ to the
poly(vinyl butyral) resin was set to 40 weight parts. On the other hand,
in the preparatioltdfs baperefiB)fran Fabyevi rt;tiat bubyiraﬂ:érlméﬂ fddmisv€drf rom

PVA with 00.
Tevel of  adaPPLiRCon P It it s RHER & 1728 Wi ¥R LsPAERRRY
procedur e oinEx}aYi@i@al@Nmelf‘@iémaadi,t csl'gnwﬂmga drdnj médtnea gedssticBsanpl e 8>

10 The tdi CEHQS'?LOxflai%er ﬂﬁ)l?%&&?&o‘é‘.{?ﬁ %?Esutl%tq %gg]rgg(fplefl%@doger

two- | ayer arrangenent of layer erw se, the
procedure of PXedf|teePeRat yns IXARSE + 008 ‘VJ@e aDth%ﬁmh?a’tded thleadsterbayExanpl e

9> The thi ckness ﬁérllaa&@fnéféd@sas%@és td?)tcél%légnl%'cloﬁlptaii%tlw £ka893 e Qf
| ayer (B) s . set. to 0.1 and -l ayer  arrangenent of |ayer (A) /layer

(B) /layer tAFO/ ﬁaV@Fe(B?t/ Péyé?tlﬁ)&?cﬁﬁ§yehﬁl BoER. ofr ReRRdsénsppation
procedure obekfarnhtcéd wad gAykothowedopergivs.a | ami nat ed gl ass.
<Corrparfdive Exanpl e 7> Except that 3GH was used as the plasticizer in the
prepardation of layers (A and (B), the procedure of Exanple 4 25 was

fol | owed t o<gkempadel 4k nat ed gl ass. <Conparative Exanple 8> Except that, in

t he prepar atyi r B GH,ywas used as the plasticizer and the
| evel of adéb?@g%ﬁ:\%g)ﬁﬁ & )‘aXSiiwéAgﬁt 30 parts, the procedure of Exanple

4 was followed tngla/ePOd-y IVd-mMiabé(ﬂyglaéésreﬂ'h@ (bmzayzr@l/matmwme =
| ami nat ed glegssesolr AUt yThtion degree = 0.9 mol %; PVB) was added 39

15 weight parts (relative to 100 weight parts of the resin) of
triethylene glycol di-2-ethylhexanoate (3GO) as plasticizer.
The mixture was thoroughly kneaded on a mixing roll and
a predetermined amount of the kneaded mass was transferred to
a molding press and held at 150°C for 30 minutes, whereby a 0.2
20 mm thick layer (A) was obtained.

(Preparation of layer (B))
In the first place, a poly(vinyl alcohol) (PVA) with an
average polymerization degree of 1,700 was used to synthesize
25 a PVB resin with a butyralization degree of 64.5 mol % and an
acetylation degree of 14.3 mol %. To 100 weight parts of the
PVB resin so synthesized was added 60 weight parts of the
plasticizer 3GO and the mixture was thoroughly kneaded on a
mixing roll. The kneaded mass was transferred to a molding
30 press and held at 150°C for 30 minutes, whereby a 0.4 mm-thick
layer (B) was obtained. The cloud point of the above resin and

plasticizer was measured.

(Preparationof a laminated £film, and fabrication of a laminated
35 glass using the film)



Exanmples 4 to 9 and Conparative Exanples 7 and 8 were 35 respectively
tested for perfornmance characteristics and 36 eval uated by the follow ng
met hods. The results are presented in Table 2. (Sound insulation
performance test) 5 From each |am nated gl ass, a rectangul ar sanple
measuring 20 mm w de and 150 mm | ong was cut out as a test piece for sound
i nsul ati on performance. The sound insul &4 on perfornmance was neasured in

t he sane manner as in Exanple 1. 10 (Dynam c viscoel asticity neasurenent)

Th lid I t RSA- uf act Rh t
ised as the i nst riTErEYSEs TOARE h rURTATH 45 DR BeRgs BBEnBLEt rom
each | ani nategatidea mrumllda@lerst mai/rlay/urt NBa /Medeu (Ay baregugamgneftd0 Hz
was applied at a str 1% n the ear directi.on.. The
measurtno. ( BERAES o EhPekob Syt 1r3belay SHoo FRSm e At haketan v
made at a tebpaiaedr ealh@rmmssqgarat sanple3@hni aut Under fohedghamec

condi ti ans, V§gggggg ??QHLg)még%ﬁreﬁgﬁﬁ 20 modulus (G '), and their ratio,

nanely | oss tangen ré neasured as dynam c viscoel astic
characteristics. Trep, theokmteelavapefblureagusardoeiched Betwvaen two

tenper at ur erceEEe§PaBYi BAnt st Be BY AHMUakYe Qhdt 3Nf ‘e/ﬁt%cﬂesﬁan‘tﬂ@g and
used as the glass transition tenperature. 25 (Heat resistance test) The

product | ant*RBF88SEHRANWHCh SomPOsiidioRgWRa %la@%r%étla@%e%méndat 90C
;olr m;l we%smndi:tm@mlexmamegvfa@gat@@@eadeé arafdmihm QRvehebwerm gdP%SStﬁed

i e, eval uation made in te of the amoun tlon
from tHe edfdd Yo t Vﬁaeé:rret%e a&‘nﬁvﬁFuBfL‘”aeI%?n%P Wsiia f"g % hg
t he heat res$ishasceendddE atney éorre§031hﬁnn€esestﬁhé%&aﬂwﬂcmmompedlghaas was
| eft standi h at..c OC 95% RH _f.or 4 _weeks
A the - endbap iRFerAidck AEQHPRAENThy PR Rbeh JREMAE il faF"an
t he di st ancBosfrrRstedi by am(ﬂutdﬂi&ﬂﬁyﬂndﬁx depeesisnee. oThk2 lshben’ernthe
di stance of aWRehEEt8GutS of NBINIRET gh Fel e MU &t laminated glass.

15
<Example 5>
In the preparation of layers (A) and (B), triethylene
glycol di-n-heptanocate (3G7) was used as the plasticizer.
In the preparation of layer (B), a poly(vinyl butyral)
20 resin derived from a PVA with an average polymerization degree
of 2,000 was used and the level of addition of 3G7 was set to
58 weight parts. Otherwise, the procedure of Example 4 was
followed to give a laminated glass.

25 <Example 6>
In the preparation of layers (A) and (B), tetraethylene
glycol di-2-ethylhexanoate (4GO) was used as the plasticizer.
In the preparation of layer (A), the level of addition of 4GO
to the poly(vinyl butyral) resin was set to 40 weight parts.
30 Otherwise, the procedure of Example 4 was followed to give a
laminated glass.

<Example 7>
In the preparation of layers (A) and (B), tetraethylene
35 glycol di-n-heptanoate (4G7) was used as the plasticizer. 1In
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the preparation of layer (A), the level of addition of 4G7 to
the poly(vinyl butyral) resin was set to 40 weight parts. On
the other hand, in the preparation of layer (B), a poly(vinyl
butyral) resinderived from a PVAwith an average polymerization

5 degree of 2000 was used and the level of addition of 4G7 was
set to 55 weight parts. Otherwise, the procedure of Example
4 was followed to give a laminated glass.

<Example 8>
10 The thickness of layers (A) and (B) was set to 0.4 mm each
and a two-layer arrangement of layer (A)/layer (B) was employed.

Otherwise, the procedure of Example 4 was followed to give a
laminated glass.

15 <Example 9>
The thickness of layer (A) was set to 0.2 mm while the
thickness of layer (B) was set to 0.1 mm, and a 5-layer
arrangement of layer (A)/layer (B)/layer (A)/layer (B)/layer
(A) was employed. Otherwise, the procedure of Example 4 was
20 followed to give a laminated glass.

<Comparative Example 7>
Except that 3GH was used as the plasticizer in the
preparation of layers (A) and (B), the procedure of Example 4
25 was followed to give a laminated glass.

<Comparative Example 8>
Except that, in the preparation of layer (B), 3GH was used
as the plasticizer and the level of addition was set to 40 weight

30 parts, the procedure of Example 4 was followed to give a
laminated glass.

The interlayer films and laminated glasses produced in
Examples 4 to 9 and Comparative Examples 7 and 8 were
35 respectively tested for performance characteristics and
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evaluated by the following methods. The results are presented
in Table 2.

(Sound insulation performance test)

5 From each laminated glass, a rectangular sample measuring
20 mm wide and 150 mm long was cut out as a test piece for sound
insulation performance. The sound insulation performance was

measured in the same manner as in Example 1.

10 (Dynamic viscoelasticity measurement)

The solid viscoelasticity tester RSA-II manufactured by
Rheometrics was used as the instrument. A 10x 16 cmrectangular
sample was cut out from each laminate and a sinusoidal strain
with a measuring frequency of 10 Hz was applied at a strain rate

15 of 0.1% in the shear direction.

The measuring temperature range was -20°C to +100°C, and
the measurement was made at a temperature increasing rate of
3°C/min.

Under the above conditions, storage modulus (G’), loss

20 modulus (G’’), and their ratio, namely loss tangent (tan 3),
were measured as dynamic viscoelastic characteristics. Then,
from the temperature curve of tan &, the temperature
corresponding to the maximum value of tan & was determined and
used as the glass transition temperature.

25
(Heat resistance test)

The product laminated glass was left standing in a
thermostatic chamber at 90°C for 4 weeks and then examined for
edge delamination (between glass and film). The evaluation was

30 made in terms of the amount of delamination from the edge. The
smaller the amount of delamination is, the higher is the heat
resistance.

(Moisture resistance test)

35 The laminated glass was left standing in a
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thermohygrostat chamber at 50°C, 95% RH for 4 weeks. At the

end of this 4-week period, the laminated glass was taken out

and the distance of whitening from the edge was determined. The

shorter the distance of whitening is, the higher is the moisture
5 resistance of the laminated glass.



To 100 weight parts of a poly(vinyl butyral) resin 5 (butyralization degree
= 68.9 nol % acetylation degree = 0.9 nol % PVB) was added 39 wei ght
parts of the plasticizer triethylene glycol di-2-ethylhexanoate (3Q0). The
m xture was thoroughly kneaded on a mxing roll and a predeterm ned anount
of the kneaded mass was transferred to 10 a nolding press and held at 150C
for 30 mnutes, whereby a 0.2 mmthick38ayer (A) was obtai ned.
(Preparation of layer (B)) In the first place, 100 weight parts of a
poly(vinyl 15 alcohol) (PVA) with an average pol ynerization degree of

2,000 was brehglet with ght narts of a PVA with an average
pol yneri zati on degree of ,503.§ng wieibfieng IWas|lused to synthesize a
PVB resin with a butyralli @Liaan"’d: oa—-oH64-5—p{ % and an acetyl ation
degree of 14.3 mol % Tcm-@gﬂ\eﬁg’ﬁ%tﬂ:@ 30| &f | the PVB resin thus obtained
was added 60 wei ght part|[€:9E sHhs—Tgpsticrzer—SE9] This nixture was
t hor oughl y kneaded on a |3ni Ziehger ¢F|B|@lfgsla@pf &pt®ef ni ned anount of the
kneaded mass was transfiélf ed oG )‘L(‘ij%?np est.and held at 150C for 30
mnutes, whereby a 0.4 |omthicR |AVEPITY i ned. The cl oud point
25 of the resin and pla ﬁcg’%er‘é’wagm @ns‘gred (Preparation of a | am nated
filmand a | ani nated gl g -gim&zﬁ)ﬂ 1l Bhe (| The | ayers (A) and (B)
prepared as above were s|@Eerh sfed 30 i m khellayer {(A)/layer (B)/layer (A
arrangenent to give a tfmeeglayed [ntenlpyer filml This interlayer was
sandwi ched between a paif | g1 Hopts|x g% gahel $ ®4ch neasuring 300 nm
square and 3 mmthick an TU;ui s;:TJmpresse sapdw ch conposition was pl aced
in a rubber bag. 35 The pd TS ey Ayl gdrattTea—yacgum | evel of 2.7 kPa for
20 minutes | 40 and trangfler fed & IKNItalEed §£t$ to an oven at 90C and
held at that tenperaturp |fE |3@ nBIIEES:<|The $arivi ch conposition
provi sional ly integrated| hy fheZalhove yvaclhum pr¢ssilng was heat - bonded in
an autoclave under a prepsurse pf 12| kgl dnp af 5|a fenperature of 135C to
give a transparent |am nag e%ﬁﬁgssp&ﬁ@ppl}e > Ecept that, in the
preparation of layers (A a gB),‘“’f‘f"ef’h;ﬂ g¢rit |gPycol di-n-heptanoate
(3G7) was used as the =
£ Ol 1Llelel © &)
a olPelelel 21 £ 1 @
'g NI DN NN & Qo o~
2 VIPIVIVIVI V| | V
MEHEEECCEIEIE
32 (ollo]m
2| 218929 e|2| 2
g
) B o
N g2 818888l 8818
5 s 8 INS|I~OIN =~ ~ ~
s | &
& - L e e B B G T I B
<FESIEEIE XX =
$Zlolujv|®ln] v ]| v | n
353lzlzl=lRzl 2] 2| 2
o~ w
£
R EEEEE 3|3
2 %2
sl &£ | % (89399 8|58
E ‘% || (T|n| @ (] L]
£ :,ggcrgma;ma; ) o | @
2 |d b S|lodleojooladled| 0 | @ | o
o _gémwwmm 7o) 7~ -3
2loloolel o | o|Fe
CEEEEEEEE




10 plasticizer and that the | evel of addition thereof in the preparation of
| ayer (B) was set to 58 weight parts, the procedure of Exanple 10 was
followed to give a lam nated gl ass. <Exanple 12> 15 One- hundred wei ght
parts of a PVA with an average polynerization degree of 2,000 was bl ended
with 11 weight parts of a PVA with an average pol ynerizati on degree of
500. This PVA blend was used to synthess%ze a PVB resin with a
butyralization degree of 64.5 nol % and an acetyl ation degree 20 of 14.3
nmol % Except that this PVB resin was used in the preparation of |ayer
(B), the procedure of Exanple 10 was followed to give a |am nated gl ass.
<Exanpl e 13zERamphe- homdred wei ght parts of a PVA with an average

pol yneri zatign de e of 00 wa ended with 42 weight parts of a PVA
with an aver(g]é%pﬁg?gﬁ%?l‘i ti%ﬁeﬁe%ge of 3, 500. This PVA blend was used

to synthesize a PMB 1eSiweiwhhh mabus yofl & zad 1 phvikeygt esuofrH$44) Sravin% and an

e L 0 (BaguPEL1 20 Phn e I i BKEERLS L ML P 2 TOB dERdL R Wb

in the prepara I on o “t he "pr oceduft | owed
to give a IEﬁinateBV@lawés agdadpBe wargBs Fhetsayértbﬁ)pﬁastpcepared by

addi ng 40 “@kQBEh9§éhé eiy&oﬂldEEQL@%ﬁpxhegsn85¥@0k3@b72 et hyl hexanoat e
(4Q0) as the plasSticizer'to arts of a PVB' resin

(butyralization Gegmueturss ‘@srrélho%ouﬁélétyykaﬁﬁéﬁdd@w%@l*@% negil epd The
layer (B) M@Spﬁé@@@éﬁﬁilrbé’daéiﬁ&ﬂg: & whiegRheRABH MO S v@s‘lg}a@&%f@i&ed to

pl astic er PVB resin | i z Qn ree

acetyl alt on? %f%leng-pf@s@ ﬁéa%g{%l dcfg O[Wénl:}%@ﬁd %]?eﬁ%y\ﬁel gkt
parts of a RMAtwith aayavenagewpsel gabeaiina'di.on degree of 2, 300 and 42

wei ght parts of a PVA with an average polynerization degree of 4, 000.

O herwi se, the 10 procedure of Exarrpl e 10 was followed to give a | am nated
gl ass. <ExartprepasatTha bayényen) (Bas prepared by addi ng 40 weight parts of

Letraethyl ene ol yeg) AL B hep! angaLe (46T)agntNEaPLashEChZBb1y1p1h01100

wei ght arts of a PVB resin alization
acet yl onaéléﬁlr'léé (BVAR) mthy()an average polymerlzatlon degree of 2 000

was blended with 25 weight parts of a PVA with an average
polymerization degree of 3,500. This PVA blend was used to
synthesize a PVB resinwith a butyralization degree of 64.5mol %
and an acetylation degree of 14.3 mol %. To 100 weight parts
20 of the PVB resin thus obtained was added 60 weight parts of the
plasticizer 3GO. This mixture was thoroughly kneaded on a
mixing roll and a predetermined amount of the kneaded mass was
transferred to a molding press and held at 150°C for 30 minutes,
whereby a 0.4 mm-thick layer (B) was obtained. The cloud point
25 of the resin and plasticizer was measured.

(Preparation of a laminated film and a laminated glass
incorporating the film)

The layers (A) and (B) prepared as above were superposed

30 in the layer (A)/layer (B)/layer (A) arrangement to give a
three-layer interlayer film.

This interlayer was sandwiched between a pair of float
glass panels each measuring 300 mm square and 3 mm thick and
this unpressed sandwich composition was placed in a rubber bag.

35 The bag was evacuated at a vacuum level of 2.7 kPa for 20 minutes



For wuse as the layer (B), the followng resin filmwas prepared. Thus, 100
wei ght parts of a PVB resin (butyralization degree = 64. 5 nol %
acetylation degree = 14.3 nmol % synthesized 20 froma PVA having an

aver age pol ynerization degree of 1, 700 was blended with 42 weight parts
of a PVB resin (butyralization degree = 64. 5 nol % acetylation degree =
14.3 nmol % synthesized froma PVA havid@g an average pol ynerization degree
of 4,000. To 100 weight parts of this PVB resin blend was added 60 wei ght
25 parts of 4 as the Igéas,tici zer, and a resin filmwas prepared

Ot herwi se, £RE PraRskRieedERYAFHETEE Shate dpeafeaVes atf alft icand held

| ami na]E -ef' ghaSSha’SE@é@dﬁédr%tlfr% %@rgeo mlsm_naﬁ?t h@k{@}é@?d@%&g&bﬂpb@ﬁt@%”@
resin I Mmwas . prkepa . e-nu I.e alrts O a resin

oot o i oab RS BLGRaLY soP8oraPeh By Ehd I hoBER' Hatlul BYa5ER0 RSy,

synt hesi zedhéabrban®@yA nt on aauttoel age woderre: i meds oure defyriee laf/ch’ 260 was
bl ended Wi t ' t.S,c0f~ @ P i tvralizati =
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an average polynerization degree of 3,500. To 100 wei ght parts of this PVB
resin bl end<gpwagr added,60 wei ght parts of 3G as the plasticizer, and a
resin filmwas prepared. 5 OQtherwi se, the procedure of Example 10 was

followed to gi veEACeRRi Fadkd i dde RISHRIRTEAY © Bdalars J2)Ereept(Bl hat
3GH was sel Q@E@ﬂh@riehaegﬂlgéém gizarhtpthfoadded3chy tasbakBdl akerse(A) and

B hat PVYB, [ ' but i zation d f 64.5 | % and
i acotYi a PoAshEGieet Bndiinatbpeodalel ntnaeflsaoh ChegepbALe thoan

average pobyeparaatiobanodegngerof(Bl, wd80swastuséd ivedghhepatepar ahieon of
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pl asticizer to be added to both layers (A and (B) and that a PVB resin
having a 20hutybaki 7ati on degree of 64.5 nol %and an acetylation degree
of 14.3 nol % as synthesized froma PVA wth an_average polynerization
degree ¥ 3, 500 RBs-hyedreer wehahpr BpaEat PénaoPVA| aygh eB) aVeRadpr ocedur e

of Exanple }Q1%aericktewndid®r&s W& 2,000 was blended with 11 weight parts
of a PVA with an average polymerization degree of 500. This
PVA blend was used to synthesize a PVB resin with a
butyralization degree of 64.5 mol % and an acetylation degree
20 of 14.3 mol %. Except that this PVB resin was used in the
preparation of layer (B), the procedure of Example 10 was

followed to give a laminated glass.

<Example 13>

25 One-hundred weight parts of a PVA with an average
polymerization degree of 1,700 was blended with 42 weight parts
of a PVA with an average polymerization degree of 3,500. This
PVA blend was used to synthesize a PVB resin with a
butyralization degree of 64.5 mol % and an acetylation degree

30 of 14.3 mol %. Except that this PVB resin was used in the
preparation of layer (B), the procedure of Example 10 was
followed to give a laminated glass.

<Example 14>
35 The layer (A) was prepared by adding 40 weight parts of



| am-nat ed gl ass. 25 <Conparative Exanple 11> Except that DHA was sel ected
as the plasticizer to be added to both layers (A) and (B), that the |evel
bf addition of the plasticizer to layer (A) was set to 40 wei ght parts,
and that 30 a PVB resin with a butyralization degree of 57.3 nmol % and an
acetylation degree of 13.0 nol % was used as the PVB resin for |ayer (B),
t he procedure of Exanple 10 was followedlto give a |aninated glass. 35
<Conparative Exanple 12> k 43 Except that 3GH was selected as the

pl asticizer_to be added to bojfh. |ayer and n hat PVA obt ai ned
by bl endi ngtS 168 WY 4FRee p%fi’%otfd%\' Wghéﬁl%aaﬂégée?ég‘é} p%?yﬁ)é‘?i zati on
degree of 1plafbiwitrédr 4> WeOght ighat tsa ifs @ fPYA R tesd natbavgragezdtion

pol yreri zat | greg-of 1,900 was used. for layer (B) he , psocedure of
Exanpl e 10 %@rggl | oﬁ%dét%égi Ve Sopbifnsteh drasse <c%rr%a¥1%h Y& Exanpl e 13>

Except that as thBhé¢ dyareq BB) @asepiaphirko py epdalibag B0 wEd ghddioagt80ofiei ght

arts ofc th | astici r_g:(#é-t [(elaky LtsS .san V Ln as
Esed for5 I a§%§ ﬁ)ﬂl%n%aanp eléjj.eéltl_\;\.tclabsVgeul?glle%d,rgtgﬁgé1 5?@%@%@}?‘&%%?‘5&561%?@%4 was
fol l owed to=gpVed dmall %ovadaitelatignideteas g 290 molTRke phtainadefren| ns

E}r(\d I?m' ngt teﬂe%aéﬁaswrpdoc\ﬁté_ié;nic géagpl §t§ aotpmt ﬁ@tfﬁnlg?CQ?EEE@éi ;/e
anpl es 0 were, ,respectively su ecte 0, e 10l oW ng ertrormnce
oot Thebs LERPF CEaF bOR AR A% AT a1 b RBATI2 b OBG R A SEE ML LR )

From each | ani aatedgg| p6$ymerlieataﬁgut1a§r3anbfe4:;YBaSUFi@@l?ﬁ@im wige and
150 mm.lpng ut out for use as a so i,nsul ati on per.f ormanc
speci neh TRECCSEHGe T A arPdR I Do RAACH T s TS S AT Gt T STASE he

same nmanner as in Exanple 25 1. (Dynami c viscoelasticity neasurenent) In

the sane nma i anple 4, tan 5 was neasured and the gl ass
QEQEm?%e s

transition tenperature was determ ned. 30 (Panel shear at hi gh tenperature)
The layer (A) was prepared by adding 40 weight parts of

tetraethylene glycol di-n-heptancate (4G7) as the plasticizer
15 to 100 weight parts of a PVB resin (butyralization degree = 68.9
mol %, acetylation degree = 0.9 mol %).

For use as the layer (B), the following resin film was
prepared. Thus, 100weight partsofaPVBresin (butyralization
degree =64.5mol %, acetylation degree=14.3mol %) synthesized

20 from a PVA having an average polymerization degree of 1,700 was
blended with 42 weight parts of a PVB resin (butyralization
degree =64.5mol %, acetylationdegree=14.3mol %) synthesized
from a PVA having an average polymerization degree of 4,000.
To 100 weight parts of this PVB resin blend was added 60 weight

25 parts of 4G7 as the plasticizer, and a resin film was prepared.

Otherwise, the procedure of Example 10 was repeated to
fabricate a laminated glass.

<Example 16>
30 For use as the layer (B), the following resin film was
prepared. One-hundred weight parts of a PVB resin
(butyralization degree = 64.5 mol %, acetylation degree = 14.3
mol %) synthesized from a PVA with an average polymerization
degree of 1,200 was blended with 100 weight parts of a PVB resin
35 (butyralization degree = 64.5 mol %, acetylation degree = 14.3



The product | am nated gl ass was supported vertically in such a manner that
whil e one of its glass panels was held stationary, the other panel was
free to nove in a vertical 35 direction. The sheet thus supported was
placed in a k 44 thernostatic chanber at 80C and t he anmount of shear of the
freely novabl e gl ass panel in the vertical direction was neasured after
one week of sitting of the sheet in the ghanber. The sheet was rated
"accept abl e when the above anmobunt of shear 5 was within the range of 3

mm ( Bake tesg)oThe Ianinatednggass was allowed to sit in a thernostatic
chamber at H86CPt of YREPREH 2eAnk Shed fOdhiHd falédn g VERFads Red Ymenigagédonas

v: sual | yI evaqagﬁ_taedcim,escfscanplmhms wat Ht"?ﬁ.@@gt@@@aim fr@%rmng%lteaak
pl ace only w thi romthe peri_phera e and "not acceptabl e

ot her wi se. %ﬁﬁﬁﬁﬂ¥3§§$gée%%% iPqetsot (g%BFaBW%,%FﬁH§é”§ﬁHMAﬁﬂgéiFSFéP of
not nore thé&mnl&Owakrpeepbhgedwere rated "excellent”. 15 Qo: Excellent O:

Accept X: Not ble i 45 Table 3 N> MM MG CI9OM ) M
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give a laminated glass.

<Comparative Example 9>
Except that 3GH was selected as the plasticizer to be added

10 to both layers (A) and (B) and that a PVB resin having a

butyralization degree of 64.5 mol % and an acetylation degree

of 14.3 mol % as synthesized from a PVA with an average

polymerization degree of 1,700 was used for the preparation of

layer (B), the procedure of Example 10 was followed to give a
15 laminated glass.

<Comparative Example 10>
Except that 3GHwas selected as theplasticizer to be added
to both layers (A) and (B) and that a PVB resin having a
20 butyralization degree of 64.5 mol % and an acetylation degree
of 14.3 mol % as synthesized from a PVA with an average
polymerization degree of 3,500 was used for the preparation of
layer (B), the procedure of Example 10 was followed to give a
laminated glass.
25
<Comparative Example 11>
Except that DHA was selected as the plasticizer to be added
to both layers (A) and (B), that the level of addition of the
plasticizer to layer (A) was set to 40 weight parts, and that
30 a PVB resin with a butyralization degree of 57.3 mol % and an
acetylation degree of 13.0 mol % was used as the PVB resin for

layer (B), the procedure of Example 10 was followed to give a
laminated glass.

35 <Comparative Example 12>
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Except that 3GHwas selected as theplasticizer to be added
to both layers (A) and (B) and that a PVA obtained by blending
100 weight parts of a PVA having an average polymerization
degree of 1,700 with 42 weight parts of a PVA having an average

5 polymerization degree of 1,900 was used for layer (B), the
procedure of Example 10 was followed to give a laminated glass.

<Comparative Example 13>
Except that as the layer (B), a resin film prepared by
10 adding 60 weight parts of the plasticizer 3GH to 100 weight parts
of the same PVB resin as used for layer (A) in Example 14 was
used, the procedure of Example 14 was followed to give and
evaluate a laminated glass.

15 The interlayer films and laminated glasses produced in
Examples 10 to 16 and Comparative Examples 9 to 13 were
respectively subjected to the following performance tests.
The results are presented in Table 3.

20 (Sound insulation test)
From each laminated glass, a rectangular sample measuring
20 mm wide and 150 mm long was cut out for use as a sound
insulation performance specimen. The sound insulation

performance test was carried out in the same manner as in Example
25 1.

(Dynamic viscoelasticity measurement)
In the same manner as in Example 4, tan & was measured

and the glass transition temperature was determined.
30

(Panel shear at high temperature)

The product laminated glass was supported vertically in
such a manner that while one of its glass panels was held
stationary, the other panel was free to move in a vertical

35 direction. The sheet thus supported was placed in a



ONOOGO vnvvvv~t I Dttr 0t 0C00000000 0' Col C) CDCoCocoCot ocoCocoCo a

a0000I - Oxxax oC7C7/CICiCrCrC7C7C/ixC7 mfnMMWM etMWM c )O F . 0 00 00 00
B0 00 00 OO0 00 0 a ffi M OOOO0OO0O0O00000OOO00O O0LOC CAOM
LL')t- NNMO nO o -0 ~t N NO MWsf- -MtMNM --r-NNt V a v oMVWP) \yqnCO) M1 E

44

thermostatic chamber at 80°C and the amount of shear of the

freely movable glass panel in the vertical direction was

measured after one week of sitting of the sheet in the chamber.

The sheet was rated “acceptable” when the above amount of shear
5 was within the range of 3 mm.

(Bake test)
The laminated glass was allowed to sit in a thermostatic
chamber at 130°C for 2 hours and the foaming along the glass
10 edgewas visually evaluated. The sample was rated “acceptable”
when foaming took place only within 15 mm from the peripheral
edge and “not acceptable” otherwise. Among samples considered
acceptable, those showing a total of not more than 10 air cells
were rated “excellent”.
15 ©: Excellent
O: Acceptable
X: Not acceptable
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interlayer filmdescribed in Exanple 4 &® a 0.4 mmthick filmprepared by

press-nol ding the resin-plasticizer
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wi th.interposition of the polyethylene telephthalate (PET) film Lumrror
S-10 (0.05 mmthick), a product of Toray. Using the interlayer filmthus
tonstructed, a lamnated glass was fabricated. 10 <Conparative Exanple 14>
The interlayer filmdescribed in Conparative Exanple 7 was |lamnated with
a 0.44 mmthick filmpress-nolded fromthe resin-plasticizer conposition
described for layer (A) in 15 Conparati s Exanple 7 without interposition
of PET film Using the interlayer thus constructed, a | am nated gl ass was
fabricated. The interlayer filns and | am nated gl asses produced in 20
Exanpl e 17 and Conparative Exanple 14 were respectively evaluated for sound
i nsul ation pExﬁmpMan¢e>as in Exanple 1 and further subjected to a

bal | -drop test in ageor e mnt? ; followi.ng p otocgl The ,res %s are
presented in Tabl & i 15 %y§§a b |8ﬁs?5§?eaagnc FPTRYC ot 2BY & g t ocol
based on JRS-Rh32k2f i iprapsa tes gmpnéssifmq»bdmgatm eelsibabllagtadiagr in
' 5001t RO parar s Spoed rolnt &t B Th FRREd Bl 1B AERNC o
The di st ancelbbtwé@mm@tsltceepfttélla pehﬂemylﬁeegﬂeéwhmrafm WRET: dkém as

"aver age bathm@EQBE'@glbe'@hb mm ! R8H k9T €q bQ%dh@EQ%E e ayal ue of said
average ball drop height is, the greater i's the penetration

resistance. 47 T ﬁﬁénz Bie Intdaver fldm thug\gangrrycted, a laminated
glass was fabricated.

10

<Comparative Example 14>
The interlayer film described in Comparative Example 7

was laminated with a 0.44 mm-thick film press-molded from the
resin-plasticizer composition described for layer (A) in

15 Comparative Example 7 without interpositionof PET film. Using
the interlayer thus constructed, a laminated glass was
fabricated.

The interlayer films and laminated glasses produced in

20 Example 17 and Comparative Example 14 were respectively
evaluated for sound insulation performance as in Example 1 and
further subjected to a ball-drop test in accordance with the

following protocol. The results are presented in Table 4.

25 The evaluation test was carried out by a protocol based
on JIS R 3212 with the height of dropping a steel ball grading
in units of 0.25 m and the height at which the ball penetration
was prevented in 50% of the total number of laminated glass test
pleces was determined. - The distance between the steel ball and

30 the glass surface was taken as “average ball dropping height”.
Therefore, the larger the value of said average ball dropping
height is, the greater is the penetration resistance.
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Ni to En E Ex x 0 w 48 <Exanpl e 18> Except that, in preparing the |ayer (B)
, 100 weight parts of the poly(vinyl butyral) resin was m xed with 60

wei ght parts 5 of the plasticizer 3G and, as the netal oxide
mcroparticle, 1TO was further added in a proportion of 1 .4 weight parts
based on the whole interlayer film a three-layer resin filmwas prepared
in the sane manner as in Exanple 4 and &8 am nated glass was fabricated
using the film 10 <Exanple 19> Except that, in preparing the |ayer (B)

ATO was added as the netal oxide particle, the procedure of Exanple 5 was
otherw se followed to fabricate a | am nated gl ass. 15 <Conparative Exanple
15> Except thaampmeimsﬁrlayer filmof the 3- Iayer conposition described in

Conpar ati ve Exa sed and that in bric g | anmi nat e Iass
an | TO vapor - degp['; ?%%‘\:A%Z’ ’anrpa’ﬂfpraerfline%ﬂ:bﬁgf %Ea(% 1@%@(?31‘32% Péﬁ 8f the
f : oat gl asspfttﬂm pplitydaolnyé hmﬁtﬂal’rplr@silm was mntéd)\mdtlht 60 giadeyhe: blamtaat ed
gl ass na a ses

o oduced | n’ Exanp Aty i 550, AT Uit TR, Bla Sl DabEE 9%
respectivel 9T@vfaa%§ﬂ1é&hﬁ6r a@@gﬂdtri ﬁsmcap%‘ﬁlcp@rcf%rlrrén\e@lght\ rarE sshasedanner

as in Exanpbg %hénﬂhélQYEﬁEEEl¥y§90§E§ﬁt'E'Eﬁre@e§§§gknéE59H vasnala
carried out as in Exa d|t|on | OW n ormance tests

were carri eBr8BaTedn nEégbﬁaémﬁ méPEeﬁrae%éﬁt%’cFWFhlqéb?réj Sgl%@-r(ﬁﬂqi gapss
characteri siwaesfabgingtadspechgophet eaeher (manufactured by Shimadzu,
UV3100)IOthe transm ttance of the |am nated gl ass was neasured
<Example 19>
Except that, in preparing the layer (B), ATO was added
as the metal oxide particle, the procedure of Example 5 was
otherwise followed to fabricate a laminated glass.
15
<Comparative Example 15>
Except that an interlayer film of the 3-layer composition
described in Comparative Example 7 was used and that in
fabricating a laminated glass, an ITO vapor-deposited heat
20 ray-reflecting glass was used in lieu of the float glass, the

procedure of Example 14 was followed to give a laminated glass.

The interlayer films for laminated glasses and laminated
glasses produced in Examples 18 and 19 and Comparative Example
25 15were respectively evaluated for sound insulation performance
in the same manner as in Example 1 and a dynamic viscoelasticity
determination was also carried out as in Example 4. In addition,
the following performance tests were carried out. The results
are presented in Table 5.
30
(Optical characteristics)
Using a spectrophotometer (manufactured by Shimadzu,
UV3100), the transmittance of the laminated glass was measured
at 340 to 1800 nm and in accordance with JIS Z 8722, JIS R 3106,
35 and JIS Z 8701, the visible light transmittance Tv at 380 to



at 340 to 1800 nm and in accordance with JIS Z 8722, JIS R 3106, 35 and JIS
Z ‘8701, the visible light transmttance Tv at 380 to 49 780 nm and t he
Solar radiation transmttance Ts at 340 to 1800 nm were eval uat ed.

(El ectromagnetic wave transm ssion) 5 In accordance with the KEC net hod

(el ectromagnetic wave shielding test), the reflection | oss value (dB) over
the range of 10 to 2,000 WMHz was neasurd&d, with the 3 mmthick ordinary
single-layer float glass sheet being used as control, and the maxi nmum

difference Lp.reflection |oss valuye within the 10 above-nentioned frequency
range was ebgpﬁ?éﬁéggﬂd%i I Fadt 3t G ragvidcEine 16 #b 3thkcalyOR nv O
/ pC O nC t dnm3a&e® ev&)uated.) N WUWNO OMEo v 0 o~ .-N E

(Electromagnetic wave transmission)

5 In accordance with the KEC method (electromagnetic wave
shielding test), the reflection loss value (dB) over the range
of 10 to 2,000 MHz was measured, with the 3 mm-thick ordinary
single-layer float glass sheet being used as control, and the
maximum difference in reflection loss value within the

10 above-mentioned frequency range was evaluated as AdBmax.
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51

INDUSTRIAL APPLICABILITY
The interlayer film for a laminated glass according to
the present invention, by virtue of the constitution described
5 hereinbefore, exhibits an excellent sound insulation
performance over a broad temperature range with prevention of
a reduction in TL value through attenuation of the coincidence
effect without being compromised in the basic characteristics
required of laminated glass such as transparency,
10 weatherability, impact energy absorbency, and adhesion to glass,
or in film moldability and ease of handling, and in the
fabrication of a laminated glass, prevents panel shear and

foaming on account of its appropriate physical properties.

15



51 INDUSTRI AL APPLI CABILITY The interlayer filmfor a |am nated gl ass
according to the present invention, by virtue of the constitution
described 5 hereinbefore, exhibits an excellent sound insulation
performance over a broad tenperature range with prevention of a reduction
in TL value through attenuation of the coincidence effect w thout being
conprom sed in the basic characteristicss2required of | am nated gl ass such
as transparency, 10 weatherability, inmpact energy absorbency, and adhesi on
to glass, or infilmnoldability and ease of handling, and in the
fabrication of a |ami nated glass, preJeftpanel shear and foaning on
account of its appropriate physical properties. 15 4k 52 CLAIMS 1. An

interlayer filmfor | am nat.ed gl ass ¢ ri sjng, ol y(vinyl acetal) resin
(C), 5 which is albl 1&te51&a1e§’f( 3%5@7& %gge?ai"’}l%r’é%%“fs @Aa%%&ompﬁéwmi nyl
acetal ) resenpEBy,(vanglaapkasticireein ga)g pol y(vinyl acetal) resin (A

havi ng aver age yIeri zat | ree of, 1,000 to . 3,,000, said_poly(vinyl
acet al )a‘?esi n (B) wﬂg\gl%lnggaér'l %%/éelﬁ)%ggfgaldoop]ﬁf VIR L A9 egtlreesemof(;g, to
5,000, the @i PPévdidayilnacksadveragénpdByneendaki pladedraezerhet ween sai d
pol y(vinyl acetal y,k8S} ; b n . ac I iLn_(B ' not
| ess than 1, 500, ﬁg?g Bg%ge%éﬁgglQgggég?)¥%Séﬁn?%2)hﬁggﬁhgagngggg%ggization
15 degree oPO8OTEs135tAsN gegiacanfadeP0 §rodp 0@8ntent of 8 to 30 nol %

with the conbi nedshetiabo¥ (¢2h¢1agekahiiyatrbanndedegavand agehykragUP

cont ent gelnglnot l.es .thaa@?S mol %, and the cloud point of a soldtion

pr epar etl by PRLSRSFIPAG I8N BEOERE Bar 85 000 &8I 3990 (vinyl acetal) resin

(O in 100 wei ght th20dparesentesahdthbaateehger pbeyhgraetthbghgegt-ban 500C.
| .am_nat ed i rises .a Ianiqate of

fi1m each Coreedl 5gis bodwydTPNd S5eledy) sFedin @laazd Bedgi(vimy
pl asti ci zer asgitedt edesis f(Bdmbeheggnotp lesssitdtanng ,&00Lri et hyl ene gl ycol
di‘z‘ethylhexananShﬂﬁ%fi¥$ﬂH§ﬁQ@eQLX?Qesin(C)havimganacetalization
15 degree of 60 to 85 mol % and an acetyl group content of 8 to
30 mol %, with the combined total of said acetalization degree
and acetyl group content being not less than 75 mol %, and
the cloud point of a solution prepared by dissolving 8
weight parts of said poly(vinyl acetal) resin (C) in 100 weight
20 parts of said plasticizer being not higher than 50°C.

2. An interlayer film for a laminated glass
which comprises a laminate of films each comprising a
poly(vinyl acetal) resin and at least one plasticizer selected
25 from the group consisting of triethylene glycol
di-2-ethylhexancate, tetraethylene glycol
di-2-ethylhexanoate, triethylene glycol di-n-heptanoate, and
tetraethylene glycol di-n-heptanocate, and
which shows a temperature dependence of loss tangent
30 in which the lowest-temperature side maximum of loss
tangent appears at 30°C or lower when examined for dynamic
viscoelasticity.

3. The interlayer film for a laminated glass according
35 to Claim 2,



di - 2: et hyl hexanoate, triethylene glycol di-n-heptanoate, and tetraethylene
gl ycol di-n-heptanoate, and which shows a tenperature dependence of |oss
t'angent 30 in which the | owest-tenperature side maxi rum of | oss tangent
appears at 30*C or | ower when exam ned for dynamic viscoelasticity. 3. The
interlayer filmfor a |amnated glass according 35 to Claim2, 53 wherein
at |l east one constituent layer is such t%t the cloud point of a solution
prepared by dissolving 8 weight parts of the poly(vinyl acetal) resin in

100 wei ght parts of the ticizer is not higher than 50C. 5 4. The
interlager PiIn1fngﬁeFBngggﬁﬁﬁﬂbfﬁﬁkcﬁgé rdvegt iéyﬁfa?ﬁ1%PQﬂ Hatideei n

t he amount ofloubepplastafcazerlutelat brepheetilfy disisgiitvipay Bswefgliti@arts
pol y(vi nyl etal) . resin.is larger in_at . 10Q | t one.constituent | ayer
than that i o5t tﬁg%t"ﬁg?(&éﬁ’} %F%%ra%))/errgsﬁ? (r%& 00 wedin B3kSgRt f&%s. 5.
The inter| apépsttiliciziesr 1§ heti hdgberglthes 0C6r.ding to any of Cainms 2 to
4, 15 wherein at | east one constituent |ayer is such that the poly(vinyl
acetal ) resin has an average pol ynerization degree of not less than 1,

500, an acet al i zationTRR g fa B tid 185 faw] 294 aming bed alesd apaomslioant ent
of 8 to 30 mel c¥miw bhotthg,conbined total of said acetalization degree and
acetyl group cont not less than_75 nol % 6. The interlayer

ent 20 bein ] :
filmfor a IaninawgﬁrﬁﬁasghﬁchPHPHQOftShénﬁléﬁtéFéFﬁﬁ relgtivej FowhPlh at
Lea_st gne Cm@mtrpﬂzrt_lsayﬂ[ﬂ tFerrng@}?eeiﬁy;Zécmﬁpéﬁ( Yf@yi%?ﬁ@tladﬁfgé’leﬁjr{l atC)
erived,fro 0 vi nyl. .al coho resin which i.s end of .a poly
(vi nyl %@coE%%er8éﬁnceﬂ%té%8en§ &8W?EV%#¢P 5P@5hdf5%¥5kpﬁ%f§)} i &F
pl asti ci zer latieg sdiohf evogndesisn thiae v eredgé tpglayrer.i zat i on degree 30
bet ween said pol y(vinyl alcohol) resin (A) and poly(vinyl alcohol) resin

(B) being not |ess than 500, and said po%y (vinyl acetal) resin (C having
an acetal i zati on °degfiee WbiteolaveBFidel farandlaningeey|gpoumasomdmy of 8

to to any of Claims 2 to 4,

15 wherein at least one constituent layer is such that the
poly(vinyl acetal) resin has an average polymerization degree
of not less than 1,500, an acetalization degree of 60 to 85 mol %
and an acetyl group content of 8 to 30 mol %, with the combined
total of said acetalization degree and acetyl group content

20 being not less than 75 mol %.

6. The interlayer film for a laminated glass according
to any of Claims 2 to 5,
in which at least one constituent layer comprises a
25 poly(vinyl acetal) resin (C) derived from a poly(vinyl alcohol)
resin
which is a blend of a poly(vinyl alcohol) resin (A) and
a poly(vinyl alcohol) resin (B), and a plasticizer,
the difference in the average polymerization degree
30 between said poly(vinyl alcohol) resin (A) and poly(vinyl
alcohol) resin (B) being not less than 500, and
said poly(vinyl acetal) resin (C) having an acetalization
degree of 60 to 85 mol % and an acetyl group content of 8 to
30 mol %, with the combined total of said acetalization degree

35 and acetyl group content being not less than 75 mol %.



30 mbl % with the conbined total of said acetalization degree 35 and
acetyl group content being not less than 75 nol % 54 7. The interlayer
filmfor a lam nated glass according to any of Cains 2 to 5, in which at
| east one constituent |ayer conprises a 5 poly(vinyl acetal) resin (F),
which is a blend of a poly(vinyl acetal) resin (D) and a poly(vinyl
acetal) resin (E), and a plasticizer, thRddifference in the average

pol ymeri zati on degree between said poly(vinyl acetal) resin (D) and
poly(vinyl 10 acetal) resin (E) being not |ess than 500, and said poly
(vinyl acetal) re5| n (F) having an acetalization degree of 60 to 85 nmol %
and an acetyl group cbm dnttesflayer £idm Mol & lanimetdd Cleds rRedoratialy of
sai d acetal Ltgaghg,no(}e@rlggmsa?_d gcefe,tyl group content being not |ess than 75
nmol % 15 8. The interlayer or a lamnated glass according to Claim
6, wherein the pof}(vhagh aFcbRaFf PESi ﬁo(lA):lﬁ&§ngnléV@ragémPEéWﬁeﬁl zation

degree of 5@alyqv3n9@;0a@léf&allher@gllyl(wmyl 20 al cohol) resin (B) has an
aver age pol yrrerlz}%é pl gree. of 3, 000 000. 9. The interlayer film

for a laninated g a?: ?d]i’%%ndt%féé?%ﬁ ijrsylv\lr?é?eéiahl t FEHd v mpd
acetal ) resianpeDy (lvdsyan aaeedge regdhny MENi, zanidork @agsed @fze2Q0 to 3 000

dth I ol i zat d
of 3,000 to . 0502 BT T6EeRRE I EPPageP = PR POV LR AP ASEF 88 o
accordi ng b@tamﬁnofsa@ldalpmdyzva@yg awledradi)n ratsilned$) amel eolstvtimgdt | ayer
IS SUChléhatactefE%l)p‘}Je%( %‘ aealy ortei'e@;sc% %%%oa?,g%éﬁ" oxi de

m croparticle havin ray-shiel ding function 55 11. The
interlayer filmfépl H’Ca]rii Hé\ltrédl grasslacetidi ng) hayinganfacetalizat e 10,

which is fuideligred am rat ed wbtho@d 9OhNESILraddtM group content of 8 to
30 mol %, with the combined total of said acetalization degree
and acetyl group content being not less than 75 mol %.
15
8. The interlayer film for a laminated glass according
to Claim 6,
wherein the poly(vinyl alcohol) resin (A) has an average
polymerization degree of 500 to 3,000 and the poly(vinyl
20 alcohol) resin (B) has an average polymerization degree of 3, 000
to 5,000.

9. The interlayer film for a laminated glass according
to Claim 7,

25 wherein the poly(vinyl acetal) resin (D) has an average
polymerization degree of 500 to 3,000 and the poly(vinyl acetal)
resin (E) has an average polymerization degree of 3,000 to
5,000.

30 10. The interlayer film for a laminated glass according
to any of Claims 2 to 9,

wherein at least one constituent layer is such that the

poly(vinyl acetal) resin contains a metal oxide microparticle

having a heat ray-shielding function.
35



5 12+ The interlayer filmfor a |am nated gl ass according to any of C ains
1 to 11, wherein the poly(vinyl acetal) resin is a poly(vinyl butyral)
resin. 10 13. A laminated glass conprising an integral artifact consisting
of at least a pair of glass panels and, as interposed therebetween, an
interlayer filmfor a | am nated gl ass aiﬁgrding to any of Clains 1 to 12.

11. The interlayer film for a laminated glass according
to any of Claims 1 to 10,

which is further laminated with a polyester film.

5 12. The interlayer film for a laminated glass according
to any of Claims 1 to 11,
wherein the poly(vinyi acetal) resin is a poly(vinyl
butyral) resin.

10 13. A laminated glass comprising an integral artifact
consisting of at least a pair of glass panels and, as interposed
therebetween, an interlayer film for a laminated glass
according to any of Claims 1 to 12.



