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| NTERVEDI ATE FI LM FOR LAM NATED GLASS AND LAM NATED GLASS TECHNI CAL FI ELD
The present invention relates to an interlayer filmfor 5 |am nated gl ass
characterized by high noisture resistance and smal| plasticizer vapor
emanation, and a lamnated glass in which said interlayer filmis used.
BACKGROUND ART 10 _ Lam nat ed gl ass conprising at- | east two gl ass
sheets with a plasticized poly(vinyl acetal) resin interlayer film

i nterposed has the fundanmental characteristics required of |am nated gl ass,

nanmel y gooagiTtHRMETRNTENGLLM) FOR IMINGTEIY IeSSS (r . AMINATHIYGIREet rat i on
resi stance scarcely allowing 15 its fragnents to scatter and, as such, has

been used extensively as the |lam nated gl ass for autonotive and
architectural use. Al though suclTEGHNTGRIedrIHIdass is satisfactory in said

fundament al charget F%Eé%hﬁi%ﬁ@%né?&ﬁweléﬁeé Scd”'%u QH{:%rﬁgﬁérifiﬁRifé ire
resi stance but has the drawback of emanating a 20 substantial anount of
vapor 8ue lianimiadesl gdapei charasghesired. bxwhiighy Bgaplurs ResEstaRCe @ikt ance,

the probl emdis tdialst iR s wepdramaiad i ,2shd @ MEmilihtese diass himhl y
- hum d at nogphere, jk%s.lnt | ayer_film g(ﬁpo ed at its peripheral edge to
the surrod f‘ﬁbsﬁ ayeh, i s €’rﬁ:gin its marginal 25 area of
the interlayer film As an attenpt to reduce such nmarginal whitening of
| am nated gl ass in case of settiggggﬁ ngB kghl'y hum d envi ronnent ,
S27340°d! Sc

Japanese Kokai Publication Hei-7 40 oSes an "interlayer filmfor
| ani ndPed gl ass Lamicleteshgtase sarnrdsiinmat degsdstvp el asshphestgiith

pol y( vihnylahaga%tsfaéj)cirz%ﬂ o1 (_I?}i@ﬁ}:ﬂ Hal )2 zl@tiaﬂ GAidiovan)at ersangd a
Stralon Iy o Gie Mo dSlit o S st g e shve
~margi nal JamiwEterhigig saf,t eranfe InpigRiad & reas ey t dsiighbwedtteemifrigect is
resistance, and high penetration resistance scarcely allowing
15 i_ts fragments to scatter and, as such, has been used extensively
as the laminated glass for automotive and architectural use.

Although such laminated glass is satisfactory in said
fundamental characteristics and safety, it is not only poor in
moisture resistance but has the drawback of emanating a

20 substantial amount of vapor due to the plasticizer contained.

With regard to moisture resistance, the problem is that,
when such laminated glass is put to use in a highly humid
atmosphere, its interlayer film, exposed at its peripheral edge
to the surrounding atmosphere, causes whitening in its marginal

25 area of the interlayer film.

As an attempt to reduce such marginal whitening of
laminated glass in case of setting‘ it in a highly humid
environment, Japanese Kokai Publication Hei-7-41340 discloses
an "interlayer film for laminated glass which comprises a resin

30 composition comprising a poly(vinyl acetal) resin, a
plasticizer, a metal carboxylate and a straight-chain fatty
acid". . .

The laminated glass containing the above interlayer film

for laminated glass has been imprdved in reducing said marginal
35 whitening after a moisture resistance test but the effect is



2 not fiul l'y satisfactory. Mreover, reducing the addition amunt of the
nmetal salt ‘results in inproved resistance to said whitening but causes a
reduction in penetration resistance. In addition, the recent deploynment of
~the lam nated glass 5 interlayer filmin such applications as autonotive
side glass and the increasing trend toward the open-edge construction of
front glass are inposing a greater enphasis on the noisture resistance. of

| am nat ed gl ass. Furthernore, while dihexyl adipate, trlethylene gl ycol 10
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'ami nat ed ]g.'l.ggtslgfz rrs Salupeg so plc()’j‘v?tllag::.llng that they are liable to be
evaporated and tend to present the risk for a fire hazard
associated with autoclaving in the course of production of the

15 interlayer £film and the difficulties in edge trimming after
autoclaving. Therefore, the switch-over to plasticizers
having higher boiling points is demanded.

SUMMARY OF THE INVENTION i

20 In.view of the above state of the art, the present
invention has for its object to provide an interlayer film for
laminated glass which, when assembled into laminated glass,
offers good transparency, weathering resistance, adhesion,
penetration resistance and other characteristics, does not

25 cause marginal whitening of laminated glass even exposed to a
highly humid atmosphere, and free from the risk for a fire hazard
in autoclaving or the problem associated with edge trimming and
a laminate glass comprising said interlayer film.

The present invention, therefore, is concerned with an

30 interlayer film for laminated glass comprisihg a plasticized
poly(vinyl acetal) resin film,

wherein, whén a laminated glass fabricated by interposing
said interlayer film for laminated glass between a pair of glass
sheets each 2.0 to 4.0 mm thick is allowed to sit in an

35 environment of 80 C and 95% relative humidity for 2 weeks, the



poly(vinyl acetal) resin film wherein, when a laninated glass fabricated -
by: interposing said interlayer filmfor |am nated gl ass between a pair of

gl ass sheets each 2.0 to 4.0 mmthick i's allowed to sit in an 35

envi ronment. of 80 [err]C and 95% rel ative hum dity for 2 weeks, the 3

di stance of whitening fromits edge is 3ot greater than 7 mm and when said,
interlayer filmfor lamnated glass is allowed to sit at 150 {err]C for 1
hour, its weight loss is not greater than 3 weight % 5 DETAILED

DESCR! PT| QY it o \WENEL O e b e5edtedd a ok i;%g_@@\é’r?@ﬁ?ﬁi’b@dﬁ,i n
etail. The interlayer fi|mfor_I|am e ss ,accor di 0 resen

i nvention is mwb%ﬁtﬁa\d]%ﬂt%r?‘%ﬁ?ﬁﬁﬁ‘ Bgﬁjém}@at@&ﬁgf 3T ng afh]telé)"ée‘gl | owed
to sit intselvat ABET fofr 8hder/ liesandight Rbké drs Aotegksatéhechlirst ance
of V\hitenij"ngve{ilr?%ne i%ts edge is not greater than 7 nm If the [imt of 7 nm

I s exceedéed, € Whitening tends to progress further to affect the noisture
resi stance of the lam nated glass so that the above limt is 15 «critical.

The term "edge” is usperAyalrl HRMARY BefoN Y e iNvangi sy ¢l osest to
whi tening of -the four sides ,of the | am nated gl ass. The vvec;'eg:ht, | oss of said
s

interlayer fil mifGr PESSERAt ddVGPES OIS RO3C _ 3t -owed to sit
at 150 [err] C f @heliRferbayer Silonlfdmbambragedadiss hacoTdimigohd tthe | f
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wi || BecormmtirfifSing tit i¥halbbwed, te eitaioven| envirpsmenttofBQ Crad ar as
It conpri sgsy anPkasts Gikad Pehu(¥iB¥hnaeeflvhitening from its edge is
not greater than. 7 mm. If the limit of 7 mm is exceeded, the
whitening tends to progress further to affect the moisture
resistance of the laminated glass so that the above limit is
15 critical. The term "edge" is used herein with reference to the
side closest to whitening of the four sides of the laminated
glass.
The weight loss of said interlayer film for laminated
glass which occurs, when it is allowed to sit at 150 C for 1
20 'h_our, should not be greater than 3 weight %. If this limit of
3 weight % is exceeded, the risk for a fire hazard at autoclaving
tends to become high and the edge trimming after autoclaving
will become difficult. Therefore, the above limit is critical.
Insofar as it comprises a plasticized poly(vinyl acetal)
25 resin film, the interlayer film for laminated glass of the
present invention is not particularly restricted. However, if
a metal salt is added at a large amount for the pﬁrpose of
improving the penetration resistance of laminated glass, the
moisture resistance of the glass will be considerably decreased.
30 In this connection, the use of at least two kinds of salts
selected from the group consisting of magnesium salts of
carboxylic acids containiﬁg 2 to 10 carbon atoms and potassium
salts of carboxylic acids containing 2 to 10 carbon atoms
contributes to improved moisture resistance while securing the
35 penetration resistance at low amounts of addition.



25 ‘resin film the interlayer filmfor |aninated glass of the present
invention s not particularly restricted. However, if a netal salt is added
at a large anmount for the purpose of inproving the penetration resistance
of lam nated gl ass, the noisture resistance of the glass will be

consi derably decreased. 30 In this connhection, the use of at |east two
kinds of salts selected fromthe group consisting of magnesi um salts of
carboxylic acids containing 2 to 10 carbon atons and potassiumsalts of
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and being supplemented with at least two kinds of salts selected

15 fromthe group consisting of magnesium salts of carboxylic acids
containing 2 to 10 carbon atoms and potassium salts of
carboxylic acids containing 2 to 10 carbon atoms in a total

- concentration of not less than 5 ppm. If the salt content is
less than 5 ppm, the bond strength control effect may not be

20 sufficient, while an excessively high salt content may detract
from moisture resistance.

While the poly(wvinyl acetal) mentioned above is
obtainable by acetalization of polyvinyl alcohol, the
particularly prefetred resin is poly(vinyl butyral).which is

25 obtainable by butyralization of polyvinyl alcohol.

The technology of acetalizing polyvinyl alcohol to
provide poly(vinyl acetal) includes a method which comprises
dissolving polyvinyl alcohol in warm water, adding the
necessary acid catalyst and aldehyde while the aqueous solution

30 .is maintained at a predetermined temperature, for e#ample 0 to
95 C, and allowing the acetalization reaction to go to
completion with constant stirring and subjecting the reaction
product to neutralization, aqueous washing and drying to |
provide powders of poly(vinyl acetéi) resin.

35 The polyvinyl alcohol mentioned above preferably has an



less than 5 ppm the bond strength control effect may not be 20
sufficient; while an excessively high salt content may detract from

noi sture resi stance. Wiile the poly(vinyl acetal) nentioned above is
obt ai nabl e by acetalization of polyvinyl alcohol, the particularly
preferred resin is poly(vinyl butyral) ghich is 25 obtainable by
butyralization of polyvinyl alcohol. The technol ogy of acetalizing

pol yvi nyl al cohol to provide poly(vinyl acetal) includes a nmethod which
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Polyvinyl butyral" or based on the infrared absorption
15 spectrometric (IR) data.

When said poly(vinyl acetal) is a polyvinyl acetal other
than poly(vinyl butyral), the amount of the particular vinyl
acetal can be found by measuring the vinyl alcohol content and
vinyl acetate content and subtracting the combined content from

20 100. | . |

The vinyl acetate éontent of said poly(vinyl acetal) is
preferably not greater than 30 mole % and, for this purpose,
a polyvinyl alcohol having a saponification degree of not less
than 70_mole % is used with advantage. If the saponification

25 degree of polyvinyl alcohol is less than 70 mole %, the
transparency and heat resistance of the product poly(vinyl
acetal) tends to be decreased and, in addition, the reactivity
may at times be sacrificed.

The average polymerization degree and saponification

30 degree of polyvinyl alcohol can be measured typically in
accordance with JIS K6726 "Test Methods for Polyvinyl Alcohol".
The average acetalization degree of the poly(vinyl acetal)
obtained in the above manner is preferably 66 to 72 mole $. If
the average acetalization degree is less than 66 mole %, the

35 compatibility with the plasticizer tends to be decreased. On



Pol yvinyl butyral" -or based on the.infrared absorption 15 spectronetric
(1R data.-Wien said poly (vinyl acetal) is a polyvinyl acetal other than
pol y(vinyl butyral), the anmount of the particular vinyl acetal can be found
by neasuring the vinyl alcohol content and vinyl acetate content and
subtracting the conbined content from?2§ 100. The vinyl acetate content of
said poly (vinyl acetal) is preferably not greater than 30 nole % and, for
this purpose, a ponvinyI aIcohoI havi ng a saponi fication degree of not
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- 2- et hyl ne glycol di-2-ethyl hexanoate and
tet r aet hyIEﬂe 0 yco q% Bﬁatﬁoat e. The triethylene glycol

di - 2- et hyl hexanddtee oﬁ:ggpe@ﬁg@ene glycol di-2-ethylhexanoate mentioned
above can be obtained by reacting ollgoethylene glycol with two

or more molar equivalents of 2-ethylhexylic acid in the presence
15 of a catalyst.

The oligoethylene glycol mentioned above is preferably
such that molecules containing 3 to 9 ethylene glycol units
account for not less than 90 weight %, and commercial products
satisfying this requirement are available from Mitsui Toatsu

20 Chemicals, Mitsubishi Chemical and Nisso Chemical Co., Ltd.
among others.

The tetraethylene glycol di-n-heptanoate can be obtained
by reacting tetraethylene glycol with 2 or more molar
equivalents of n-heptanoic acid in the presence of a catalyst.

25 The formulating amount of said plasticizer with respect
to poly(vinyl acetal) is preferably 30 to 50 weight parts to
100 weight parts of the poly(vinyl acetal). If the proportion
of the plasticizer is less than 30 weight parts, the trimming
characteristics of the product interlayer film for laminated

30 glass will not be satisfactory. On the other hand, if '.the
plasticizer is formulatedin a proportion of more than 50 weight-
parts, it tends to bleed out to cause poor adhesion to glass.

In addition. to said plasticizer, the interlayer f£ilm for
laminated glass contains at least two salts selected from the

35 group consisting of magnesium salts of carboxylic acids



above can be prepared by reacting triethylene glycol with at 10 |l east two
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human body or the like. Therefore, the bond strength must be
judiciously controlled. The combination use of said two kinds
of salts enables adjustment of bond strength at a low addition
15 amount and contributes further to the moisture resistance of
‘the product interlayer film for laminated glass.

In using said two or more kinds of salts selected from
the group consisting of magnesium salts of carboxylic acids
containing 2 to 10 carbon atoms and potassium salts of

20 carboxylic acids containing 2 to 10 carbon atoms in combination,
the salts forming the combination may both be magnesium salts
or potassium salts or one of the salts may be a magnesium salt
and the other a potassium salt. )

The total amount of said two or more kinds of salts

25 selected from the group consisting of magnesium salts of
carboxylic acids containing 2 to 10 carbon atoms and potassium
salts of carboxylic acids containing 2 to 10 carbon atoms in
the interlayer film for laminated glass is preferably not less
than 5 ppm. If the salt content is less than 5 ppm, the

30 interlayer film for laminated glass is not easy to be controlled
in bond strength as desired. The more preferred salt content
is 10 to 150 ppm. If the salt content exceeds 150 ppm, the
interlayer film tends to be low in moisture resistance.

- Where necessary, the interlayer film for laminated glass

35 according to the present invention may be supplemented with



are intended to act. as bond strength control agents. Wen the bond strengph
between interlayer filmand glass 5 Is too weak, fragnments of the gl ass
destroyed by an external inpact or other force are peeled off fromthe
interlayer filmandscatteredto injure the humanbodyorthe Iike. Ontheother
hand, when the bond strength between ingerlayer filmand glass is too high,
the glass and interlayer filmare sinmultaneously 10 destroyed by an
external inpact or other force and fragnents of the glass and |nterlayer
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The oxidation 1nh1b1tor mentloned above is not
particularly restricted but includes phenolic antioxidants,
such as Sumiliser® BHT from Sumitomo Chemical Co. Ltd., and
Irganox® 1010 from Ciba-Geigy. Such oxidation inhibitors can
be used alone or in combination.

20 The production technology for said interlayer film for
laminated glass is not particularly restricted. However, a
typicalmethodmaycompriSeformulatingsaidpoly(vinylacetal)
with said plasticizer and said at least two salts selected from
the group consisting of magnesium salts of carboxylic acids

25 containing 2 to 10 carbon atoms and potassium salts of
carboxylic acids containing 2 to 10 carbon atoms, optionally
further with appropriate amounts of various additives,
compounding the mixture uniformly, and forming the resulting
compound into a plastidized poly(vinyl acetal) resin film by

30 extrusion, calendering, press-forming, casting or
inflation-molding to provide the objective interlayer film for
laminated glass. .

The above interlayer film for laminated glass may be used
either as a single-layer film or in the form of a two- or

35 multiple-layer laminate.



8 those additives which are conventionally incorporated in an interlayer
filmfor |Iamnated glass of this kind, such as the ultraviolet absorber,

l'i ght stabilizer, oxidation inhibitor, surfactant, colorant and so on. 5
The ul travi ol et absorber mentioned above is not particularly restricted but
i ncl udes benzotriazole series UV absorbers, such as Tinuvinferr] P,
Tinuvin[err] 320, Tinuvin[err] 326 and Tinuvin[err] 328, all available from
Ci ba- Gei gy, anmong others. These UV absorbers can be used alone or in
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cal d ot | east tupy salia. selocted. 1 om the. ar oub consisting of -magnes, am
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sal ts 18 canebyyes clrighn oo frrainspag et shéetc%itmsn jgtcdnmim?dfioﬁgbltaﬁe
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poly(vinylwéf%f%}ﬁergiﬁq§ﬁimgﬁ ngsorblng glass, tinted glass, etc. and
organic transparent glass sheets such as polycarbonate sheet,
poly(methyl methacrylate) sheet and so on. -

15 These inorganic transparent sheet glass and organic
transparent sheet glass méy be used alone or in a combination
of two or more species. Moreover, laminates of inorganic
transparent sheet glass and organic transparent sheet glass may
also be employed.

20 The thickness of said sheet ‘glass is not particularly
restricted but can be judiciously selected according ‘to the
intended use.

The production technology for said laminated glass is not
particularly restricted. A typical method'comprises

25 interposing said interlayer film between a pair of transparent
glass sheets, placing the assembly in a rubber bag, carrying
out preliminary bonding at a témperature of about 70 to 110 C
under reduced pressure and performing post-bonding in an oven
at a temperature of about 120 to 150 C and a pressure of about

30 10 to 15 kg/cm® to provide the objective laminated glass.

BEST MODE FOR CARRYING OUT THE INVENTION
The following examples illustrate the present invention
in further detail, are by no means limitative of the scope of
35 the invention. )



'30 "extrusion, calendering, press-forming, casting-or inflation-nolding to
provide the objective interlayer filmfor |am nated gl ass. The above
interlayer filmfor |am nated gl ass may be used either as a single-layer
filmor in the formof a two- or 35 nultiple-layer |anminate. 9 The
total thickness of such interlayer filgyfor lam nated glass is not
particularly restricted but in consideration of the penetration resistance
and weat hering resistance usually required of |am nated gl ass, the

thi ckness of the filmis 5 preferably 0.3 to 1.6 nmand nore preferably 0.3
to 0.8 nm The |am nated gl ass according to the present invention conprises
sai d i nterBxgmeld il minterposed between a pair of gl ass sheets.” The gl ass

sheet is npfy [gyﬁﬂﬁggfgldfrﬁgﬂJé¢gﬁyhtgﬁt§£gl|ncludes |norgan|c t ransparent
sheet gl ass inclusive of float gl ass, poli shed gl ass, G?ur ed gl ass,

wire-nesh gl ass,Ihi%&9 |91é3%lpé’s%l %twaéj&ror"{ﬂ% :'g?sfﬁlsve 2P gqfas% etc.
and organlp‘olyxaﬂgmaraamokgﬂamv&h@eh& awveRageé polymerboeasienshiegtee of :

pol y( et hy. th Ly The
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Thereaftér, the reaction system was maintained at 60 C for 3
hours to carry the reaction to completion. This reaction
mixture was washed with an excess of water to wash out the
unreacted n-butyraldehyde and the hydrochloric acid catalyst

15 was neutralized with the common neutralizer aqueous sodium
hydroxide solution. The reaction product was rinsed with an
excess of water for 2 hours and then dried to proVide a white
powder of poly(vinyl butyral). The average butyralization
degree of this poly(vinyl butyral) was 68.5 mole %.

20 (2) Production of an interlayer film for laminated glass

First, 100 weight parts of the poly(vinyl butyral)

obtained above was formulated with 39 weight parts of
triethylene glycol di-2-ethylhexancate. Then, magnesium
acetate and.magnesiﬁm.2—ethylbutyrate were added at the final

25 concentrations of 20 ppm and 40 ppm, respectively. The mixture
was thoroughly melt-kneaded with a mixing roll and, using a
forming press, the resulting'compoundnwas hot~pressed at 150 C
for 30 minutes to provide an interlayer film for laminated glass
having an average thickness of 0.76 mm.

30 (3) Fabrication of a laminated glass

The interlayer film for laminated glass obtained above

was interposed between a pair of transparent float glaSs sheets
(30 cm long x 30 cm wide x 3 mm thick), placed in a rubber bag
and degassed in a vacuum of 20 Torr for 20 minutes. The assembly

35 was transferred in degassed state to an oven, in which it was



particularly restricted. A typical nethod conprises 25 interposing said
interlayer “filmbetween a pair of transparent glass sheets, placing the
assenbly in a rubber bag, carrying out prelimnary bonding at.a tenperature
of about 70 to 110 [err] C under reduced pressure and perform ng
post-bonding in an oven at a tenperatursg of about 120 to 150 [err]C and a
pressure of about 30 10 to 15 kg/cnferr] to provide the objective

| am nat ed gl ass. BEST MODE FCR CARRYI NG QUT THE | NVENTI ON The fol | owi ng

exarrplesHIustr tet resen etlo |nfurther detall are by no
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t enper atur%a’ﬂ?n?ﬁ% L3238 BASs§ER R had B EE?eEO%éO‘ISHFe?V?%laQGQng of 35
vei ght 5% hyethods or itheaaabults e sHwh-intydsislehyde were added and the
m xture was maintained at 10 the sanme tenperature to let the reaction
product separate out Ther eafter, the reaction systemwas nai ntained at 60
[err] C forkBahgaks ernegst he reactl on to conpletion. This reaction .

m xture wag, wagheds Wihu&n excess of water to wash out the unreacted

n- but yr al dehyde and the hydrochl oric acid catalyst 15 was neutralized with
t he conmon neut rﬂ'll AR RE St U sk axe el SR UEP obhe THbaseaeas on

pr odugio wasvmalmteehvmrt hemm&bfﬁpﬁmmél\g@éBﬁe{ ;’l‘rlﬁlshOlt'h% 4&&&%@@ QI?@Q to
provide a white p vin utyra avera utyralization
degree of ‘i’%‘?s%p]b |tr?ylSl u§§r%|5g%raé§;%e i e]ig 6 °C for 16 hours

and, then, crushed with a hammer having a head weighing 0.45

kguntil the glass fragments would become 6 mm or less in diameter.

The degree of exposure of the film after partial exfoliation
15 of glass was estimated by comparison with graded limit samples

and the result was expressed in pummel value according to the

schedule shown below in Table 1. It is to be understood that

the larger the pummel value is, the higher is the degree of

adhesion to glass and the smaller the pummel value is, the lower
20 is the degree of adhesion to glass.

Table 1
Degree of exposure of | Pummel value
films (%)
100 0
90 1
85 2
60 3
40 4
20 5
10 6
5 7
=2 8
2. Moisture resistance
25 The laminated glass was allowed to sit in an environment

of 80°C and 95% RH for 2 weeks and immediately after withdrawal
from the environment, the distance of whitening from each



20 (2) Production of an interlayer filmfor |lam nated glass First, 100

wei ght parts .of the poly(vinyl butyral) obtained above was formulated with
39 weight parts of triethylene glycol di-2-ethyl hexanoate. Then, magnesi um
acetate and nagnesi um 2-et hyl butyrate were added at the final 25
concentrations of 20 ppm and 40 ppm rggpectively. The m xture was

t horoughly nelt-kneaded with a mxing roll and, using a form ng press, the
resul ti ng conmpound was hot - pressed at 150 [err]C for 30 mnutes to provide

—an interl ?Qéé{jﬂélrgfoer r#earaa&atn?ecgéﬂ havi ng an average thi ckness of 0.76.

mm 30 rica of & I'amnated gl ass The interlayer filmfor
| am nat ed gl ass obt ai ned above was interposed between a pair of transparent

float gl a8§ SRAKS 1G3Y oF Eﬁ@gplaégle&%d@oﬁtélﬁaat bhckle DhESLThdl a
rubber bag_and d%%dﬁfe in a V§1 %gl 20 Torr for 20 mnutes. The assenbly
MEER N ok

35 was tr 0 an oven, in which it was
presseg in vacuamatinﬁerﬂ.ayékffim wae #1llewesd to E ipr ehioverame 150TMat e

t hus obtal ur S

kg/ cni er r] V@ u]fﬁn nttﬁh sBES%rvgg? afél?hegir’nﬁﬁgg 81§?d [aef@éﬁqqég&j'l?wxénart‘ e gl ass
was eval uaﬁhﬁjwaygtlheM%ﬂi I(Mﬂlm@lte%hlm p@rlcgla#splh n thhweigbl datar e
shown in Table 2. Evaluation nethods 1. Pumel value The adhesi on of the
interlayer_filmtaqg the glass was 10 evaluated in terns of pummel val ue.

Thus, the B%a% glass was allowed to sit at a tenperature of -180.6
[er r] @of or 16 hdaxcemndhatheas mond edrendgtth aohanm&ragantag rotessiwei ghi ng

'?'thdggr gergdogf %%o%ufz%éﬁf%wtfn% er"ﬁéia#r)a{‘?e éeg(% OEFl a% zn1£ %@Eéﬁgss
was esti nMeRQRFaRtERRRnS 96 QPPR 3pchd@ #rm, F¢sReEpl Eely, the procedure
of Example 1 was faithfully followed to fabricate a laminated
glass and evaluate it. The results are shown in Table 2.
15
Example 3
Except that, as bond strength control agents, magnesiuh
acetate and magnesium 2-ethylhexylate were added at final
concentrations of 20 ppm and 60 ppm, respectively, the procedure
20 of Example 1 was faithfully followed to fabricate a laminated
glass and evaluate it. The results are shown in Table 2.

Example 4
Except that oligoethylene glycol dl 2- ethylhexanoate
25 (average glycol chain: 3.8) was used in lieu of triethylene
glycol di-2-ethylhexanoate, the procedure of Example 1 was
faithfully followed to fabricate a laminated glass and evaluate
it. The results are shown in Table 2. '

30 Example 5 . _

'Eicept that tetraethylene glycol di-n-heptancate was
used in lieu of triethylene glycol di-2-ethylhexanoate, the
procedure of Example 1 was faithfully followed to fabricate a
laminated glass and evaluate it. The results are shown in Table

35 2,



and the result was expressed in punmel value according to the schedul e
shown below in Table 1. It is to be understood that the |arger the pumel
value is, the higher is the degree of adhesion to glass and the snaller the
pummel value is, the lower 20 is the degree of adhesion.to glass. Table 1

Degree of exposure of Punmel value filag (%9 100 0 90

1 85 2 60 : 3 40 4 20

5 10 6 5 7 [err]2 8 2.

Mbi sture resi stance 25 " The lami nated glass was allowed to sit in an

environnment of 80[err]C and 95% RH for 2 weeks and i mediately after
wi t hdr analE#3mhe& He envi ronnent, the di stance of whitening from each 12

pﬁrl phera: edgef}z;mI p(i_iemgtgd as3. tﬁé)lk-ﬁtrid isttyreﬁgﬁlhe:dﬂiﬂfcﬁj Gsig?ait,cont ai ?efj in
the interlayer film 0SS .0on_heati The i nt er film
was al | O\Aé‘bay Rk |2nm§r§%g5?un yﬁaffSé’af'eFld?%h gF 3 %%)n?l THEH e‘-é ‘%é/

wei ghe8 befbrée ppmd &heeprbeedume afidExasphei hvas obai tihvenlghy E@lbwmed

cal cul at ed. § %flf&ﬁ@'agfitanﬂ%ta%e@@%@sea%dlgvaluate Eﬁcepfhé hgd sy Ass bond

strength cont agent s potaSS|um
are shown in Table 2.

Comparative Example 1

10 Except that dihexyl adipate (DHA) was used in lieu of
triethylene glycol di-2-ethylhexanoate, the procedure of
Example 1 was faithfully followed to fabricate a laminated glass
and evaluate it. The results are shown in Table 2.

15 Comparative Example 2
Except that, as the bond strength control agent
potassium acetate alone was added at a final concentration of
80 ppm, the procedure of Example 1 was faithfully followed to
fabricate a laminated glass and evaluate it. The results are
20 shown in Table 2.

Table 2
Pummel |Distance of Weight loss on
value whitening (mm) heating (%)
Example 1 3 2 2
Example 2 3 2 2
| Example 3 3 2 2
Example 4 3 5 2
Example 5 3 5 2
Example 6 8 2 2
Compar. Ex. 1 3 2 8
Compar. Ex. 2 3 15 2

INDUSTRIAL APPLICABILITY
25 The interlayer film for laminated glass according to the
present invention, constituted as described above, provides a
laminated glass with good transparency, weathering resistance,



‘acet at.e and magnesi um 2-et hyl butyrate were added at final concentrations of
70 ppm and 20 ppm respectively, the procedure of Exanple 1 was faithfully
followed to fabricate a | am nated gl ass and evaluate it. The results are
shown i-n Table 2. 15 Exanple 3 Except that, as bond strength control
agents, magnesi um acetate and magnesi umd2- et hyl hexyl at e. were added at fi nal
concentrations of 20 ppm and 60 ppm respectively, the procedure 20 of
Exanple 1 was faithfully followed to fabricate a | am nated gl ass and

e?/al uaiﬁ :atdhem%rfe Pérlet rtd o QW iigt abddd € ke Examése rfb@@aemehtdw 5. 8)

ol 1 goe ene age ol chain
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eval uate idy..g z%&u Sﬁ’-‘s"‘ﬁ’%r %ti%%"‘“h'ag ZaPéaug d39}sEX€6f.?' Fire ad hat

tetraet hyl ene gl ycol ndat e was use ene gl ycol
di - 2- ePhy 1afdRGIGHERS wikd a%e&&amn@ BlarpPEet, wh R%@Y%ﬁiﬁmfm A93med to
f abri cat e stidedririainichagl ass and evaluate it. The results are shown in Table

?rggngm um %Beﬁlww&%gﬁggl%ggte%f gf’etf’hzfe‘ﬁbﬁ?f dé%&%gﬁ?%’gf F%%%Olt&acgeﬁ ppm
t he proceds destribadpiibote wass feaideifldrty ihot hevEuhdamémbal catael izt demm nat ed
glass and QuAlYUL okt 1 adiifaf &3 Yilas & ©utioU8 L FaddPl fetey, weathering
10 resistance, adhesion and penetration resistance and is less
liable to show whitening. in its marginal area even when it is
used in a highly humid environment.



'Cbrrbar_ative Exanple -1 10 Except that dihexyl adipate (DHA) ‘was used
in lieu of triethylene glycol di-2-ethyl hexanoate, the. procedure of Exanple
1 was faithfully followed to fabricate a | am nated gl ass and eval uate it.

The results are shown in Table 2. 15 Conparative Exanpl Cep
the bond strength control agent, potasgsum acetate al on Jmmm
final concentration of 80 ppm the procedure of Exanpl e ”I

followed to fabricate a | am nated glass and evaluate it. The résuftss ar*e 20

shown in Table 2. Table 2 Pumel D g}anag of Wei ght | oss on val ue
whi teni ng () heatlng (% Exarrple 1 3 2

2 Exanple 2 3 -2 Exanple 3 3

2 1. ZAEXﬂﬂwéﬁldyer fllm fbr lamlnated §lass comprising a 2
Exampl e 5 Exampl e 6 8

2 plast1c1%?q3§ﬁ£¥XVﬁ5¥l:ﬁcetqi) resin f:le,2 8
Conpar$ Ex. 2 wh@rein, when a Ii@ninated glass fabricateUBYRINe IRRAGABI LI TY
25 sHig !LH{;QHQ%QE ffllméerlanﬁrﬂmelghg%%m di g of eft@f'asog esent

i nvention, constitute descrj bed above, ~praovi des l am nat ed ass with

good t r anshasdiceache H)er‘?%dl roeétF“sttéHé‘é‘ is aﬂiﬂ-oo’(tﬁfbsi?cbr?ltpéibtarrhtlon
resist anceanveitxebnmedfteafn@o T aksE ST rappteceabei Mt § e NQ Réek8e dradm nate
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reduced
10 and when said interlayer film for laminated glass is

- allowed to sit at 150°C for 1 hour, itsweight loss is not greater
than 3 weight %.

2. The interlayer film for laminated glass according to
15 Claim 1,
wherein the plasticized poly(vinyl acetal) resin film
comprises 100 weight parts of a poly(vinyl acetal) having an
average acetalization degree of 66 to 72 mole % and 30 to 50
weight parts of at least one plasticizer selected from the group
20 consisting of triethylene glycol di-2-ethylhexanoate,
oligoethylene glycol di-2-ethylhexanocate and tetraethylene
glycol di-n-heptanocate, and
is supplemented with at least two kinds of salts selected
from the group consisting of magnesium salts of carboxylic acids
25 containing 2 to 10 carbon atoms and potaésium salts of
carboxylic acids containing -2 to 10 carbon atoms in a total
concentration of not less than 5 ppm.

3. The interlayer film for laminated glass according to

30 Claim 1 or 2 :
wherein the poly(vinyl acefal) is a poly(vinyl butyral)
having an average butyralization degree of 66 to 72 mole %.

4. The interlayer film for laminated glass according to
35 Claim 2 or 3



'pl asticizer evaporation, has a reduced risk for fire hazards 5 associ at ed

with autocl aving. Mreover, it provides for neat edge trimmng. The -

| am nat ed gl ass of the present invention, constitut bed above,

is excellent in the fundanental qualities required amai@ , such

as transparency, weathering 10 resistange, adhesion

resistance and is less liable to show whitening in its marginal area even

when it is used in a highly hum d environnent. CLAINB 1. An interlayer

filmfor |am ”a&ﬁ%r%ﬁsst %Oré%rl'tls'c'&gxt%nm agt i1g zt?)d é{p ¥i nyl acetal) resin
abricate

film 5 erein en a |l am nated gl ass d by interposing
said interlayer filmfor |am nated gl ass between a pair of glass sheets

each 2.0 to 4. 05mm hhizeds risfced bmwgd Wi & E:otn?r&ﬁe@rﬁhé eRFRR a9k r80i Ierr] C
and 95@6r§%at ve hUQ%ﬁg%ﬁ_for- weeks, theﬁglsta $WMte$|ng fromits
edge is n V111 e O id 1 f%eri-ayer filmfor
| am nabed glass is allowed to sit at 150[err]C for 1 hour, its weight |oss
is not greater than 3 weight % 2. The interlayer filmfor |amnated gl ass
according to 15 daim1, wherein the plasticized poly(vinyl acetal) resin
filmconprises 100 weight parts of a poly(vinyl acetal) having an average
acetalization degree of 66 to 72 nole % and 30 to 50 wei ght parts of at

| east one pl asticizer selected fromthe group 20 consisting of triethylene
gl ycol di-2-ethyl hexanoate, oligoethylene glycol di-2-ethyl hexanoate and
tetraet hyl ene glycol di-n-heptanoate, and is supplenented with at |east two
ki nds of salts selected '




‘fromthe group consisting of magnesium salts of carboxylic aci-ds 25
containing 2 to 10 carbon atons and potassiumsalts of carboxylic acids
containing 2 to 10 carbon .atons in a total concentration of not |less than 5
ppm 3. The interlayer filmfor |am nated glass according to 30 Cdaim1l or
2 wherein the poly(vinyl acetal) is a pwly(vinyl butyral) having an average
butyralization degree of 66 to 72 nole % 4. The interlayer filmfor

| am nated gl ass according to 35 Caim2 or 3 16 wherein the salt

content is 10 to 150 ppm 5. A | ami apsedagrass whi ch conprises the

i nterl r filmfor,|lam I rdin
teriaye @hf%lnégn fég%égfﬁgo %g%é%ogrov1 eanlnterlayerffam

for laminated glass an interlayer film for laminated glass which,

when assembled into laminated glass, offers good transparency,
5 "weathering resistance, adhesion, penetration resistance and

other characteristics, does not cause marginal whitening of

laminated glass even exposed to a highly humid atmosphere, and

free fromthe risk for a fire hazard in autoclaving or the problem

associated with edge trimming and a laminate glass comprising
10 said interlayer film.

This invention is related to an 1nterlayer film for
laminated glass comprising a plasticized poly(vinyl acetal)
resin f£ilm,

wherein, when a laminated glass fabricated by interposing

15 said interlayer film between a pair of glass sheets each 2.0
to. 4.0 mm thick is allowed to sit in an environment of 80 C
and 95% relative humidity for 2 weeks, the distance of whitening
from its edge is not greater than 7 mm, and

when said interlayer film for laminated glass is allowed

20 to sit at 150 °C for 1 hour, its weight loss is not greater than
3 weight %. '



