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ABSTRACT OF THE DISCLOSURE

e Disclosed is an interlaver film made of a composition

comprising 100 parts by weight of ethylene-vinyl acetate

copolymer or ethylene- (meth)acrylate copolymer, 0.0l to 4 parts
by weight of a transparency improvement agent, 0.01 to 4 parts
by weight of a silane coupling agent and 1 to 40 parts by
weight of a rosin resin or hydrocarbon resin, and laminated
glass which uses the Interlayer film. The interlayer laminate
allows a lamination process at a low temperature without
humidity control, autoclave and sacrificing basic character-
istics required for laminated. glass. Also disclosed is a
laminated glass for vehicle side window that may go up and
down, comprising an interlayer film interposed between glass
plates, the interlaver film being made of a resin containing
an ethylene-vinyl acetate COpolymeraor an ethylene—-(meth)-
acrylate copolymer or a modified product thereof as a main
component. The laminated glass for vehicle side window
absorbs much less moisture than conventional laminated glass
and does not cause poor appearance such as whitening at an

edge portion.
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AN INTERLAYER FILM AND LAMINATED GLASS

A

USING THE SAME

FIELD OF THE INVENTION

This invention relates to an interlaver filﬁ
basically made of ethylene-vinyl acetate copcoclymer or
ethylene-(meth)acrylate copolymer, and laminated glass
using the same.

This invention also relates to laminated glass

sultable for use as vehicle side windows.

BACKGROUND OF THE INVENTION

. - - — - .~ B

Laminated glass is used for automobile safety glass
plates, glazing materials for public facilities and
sports/excercise facllities, partitions and security
doors.. In general, laminated glass is prepared by
laminating a plurality of inorganic glass plates via
interlayer films, and some of inorganic glass plates may be
replaced with organic glass plates, i.e. synthetic resin
plates.

For interlayer film for laminated glass, film made of

polyvinylbutyral resin plasticized by the addition of a
plasticlizer, which has a combination of excellent
adherability to glass, tough tensile strength and a high

degree._of transparency, has been used as the most common

-1 — _
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material.

However, when laminated glass 1s produced by using an
interlayer f£film of this resin, the interlayer film needs to
be adjusted for humidity before the lamination process with

glass, and furthermore, the lamination process has to be

carried out at high temperatures and high pressures using
an autoclave. These complicate the lamination process.

In addition, when this interlayer film 1i1s used to
laminate synthetic resin transparent plates, the
plasticizer in the interlayer film bleeds into the
interface with the synthetic resin plate, thus making the
adherability insufficient and at the same time turning the

synthetic resin plate white by erosion.

In order to overcome these shortcomings, the

following three methods are proposed;
(1) An interlayer film is made of thermoplastic resins

obtained by parfial esterification of ethylene-vinyl acetate
copolymer partial saponification products. ( Japanese
Patent Publication No. 72-2103 discloses.)

(2) An crosslinkable interlayer film is made of a

thermosetting resin composition comprising ethylene-~vinyl

acetate copolymer, organic peroxide and silane coupling
agents. A laminated glass is produced by heating
(hardening) the crosslinkable interlayer film during the

lamination process. (Japanese Patent Publication No. 90-
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53381.)

(3) An interlayer f£ilm is made of a resin composition

comprising ethylene-~vinyl acetate copolymer or ethylene-

"alkyl (meth) acrylate copolymer and transparency

improvement agent such as condensation products. {Japanese

Laid-open Patent Publication No. 7-2551.)

However, the above-mentioned interlayer film (1) made

of the partial esterification product of ethylene-vinyl
acetate has shortcomings in that the adherability to glass,
transparency, weatherability and humidity reéistance are
poor.

The interlayer film (2) made of a thermosetting resin
composition'comprising ethylene-vinyl acetate copolymer,
organic peroxide etc. has advantages in that: the
transparency improves because the crystallinity decreases
during the thermal modification; room temperature storage
is possible; humidity control is not necessary; and
lamination can be done without using an autoclave.
However, since it utilizes radicals generated from the
decomposition of organic peroxides, i1t reguires a high
process temperature, 140 to 150 °C, so that it requires
heat resistant dyes when used for ornamental laminated
glass, leading to poor workability and higher costs. It
also has the shortcoming of thermal deformation when used

for synthetic resin plates.

_3_
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The interlayer film (3) made of a resin composition
comprising ethylene~vinyl acetate copolymer or ethylene-alkyl
(meth)acrylate copolymer and transparency improvement agent
etc. has advantages in that it allows the lamination process
with no autohesion cf f£ilm, no humidity control. and no auto-
clave at lower temperatures and pressures, without sacrificing
the basic characteristics regquired for laminated glass, such

as transparency, humidity resistance, impact resistance and

adherability to synthetic resin plates. However, 1t has the

following shortcomings in storability.

For fitting glass plates in window sashes, cushioning
materials such as flexible plastic beads, called glazing
channels, have to be utilized. Where laminated glass is used
in such manner, the plasticizers in the beads transfer to the
interlayer film from the edge portion of laminated glass, and

diffuse into the interlaver film. This brihgs about peelings

in the interface of interlayer film/glass plates.

Such good storability as does not cause above-
mentioned peelings, is calied "plasticizer resistance" or
"resistance to glazing channel™.

All of the above-mentioned three interlayer films
have problems in that the plasticizer resistance is lacking.

Accordingly, it is an object of the present invention
to provide an interlayer film and laminated glass which uses

it, wherein the interlayer film allows the lamination process

at comparatively lower temperatures with no humidity control

25088-145
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and no. autoclave, without sacrificing the basic characteristics
required for laminated glass, such as transparency, humidity
resistance, weatherability, impact resistance and adherability.

It 1s a further object of the present invention to
provide an interlayer film and laminated glass which is
improved in the long-term plasticizer resistance.

As mentioned above, laminated glass is used for a
front window of vehicles such as automobiles, etc. As an
interlayer film of this kind of the laminated glass, a
plasticized polyvinyl butyral interlayer film has been mainly
used in the prior art. On the other hand, the degree of
safety required for the side window glass of wvehicles such as
automobiles, etc. 1s not so large in comparison with the front
window glass. Therefore, a reinforced glass, which is cheaper
than the laminated glass using the plasticized polyvinyl
butyral interlayer £film, is widely used. However, there has
recently been required a laminated glass, which is not easily
broken and whose glass fragments are not scattered even if
it is broken, as the. side window glass of vehicles such as
automobiles, etc., in view of increase in safety sense and
prevention of theft of articles in the vehicles.

It has been known that the laminated glass using the
plasticized polyvinyl butyral interlaver film is used as the
side window glass of the automobile (Japanese Unexamined

Utility Model Publication No. 57-116510).

25088-~145
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A glass plate having no edge frame is normally
mounted to the vehicle side window so that it can go up and
down. When the laminated glass using the plasticized
polyvinyl butyral interlayer film is used as the glass plate
having no edge frame, the interlayer film i1s exposed at the
edge of the laminated glass.

Therefore, there is a problem that the interlayer

film whose edge is exposed absorbs moisture when used for a

long period of time, which causes whitening of the edge
portion. In addition, the interface tends to peel off to
cause poor appearance, which results in inferior safety.
Even 1if the edge has been treated, the treated portion
sometimes becomes fatigued when used for a long period of
time, and it 1s difficult to completely prevent moisture
absorption.

A still further object of the present invention is
to provide a laminated glass for vehicle side window having
an excellent safety, which shows little moisture absorption
from the edge of the laminated glass even if it is used for
a long period. of time and causes no poor. appearance such as
whitening of the edge portion of the interlayer film,

interfacial peeling, etc.

SUMMARY ‘OF THE INVENTION

- W -

To achieve the above-mentioned first object, this
invention provides an interlayer f£ilm made of a composition

comprising 100 weight parts of ethylene-vinyl acetate

25088-145
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copolymer ox .ethylene—-alkyl (meth)acrylate copolymer, 0.0l to
4 weight parts of a transparency improvement agent, 0.0l to 4
weight parts of a silane coupling agent and 1 to 40 weight

parts of a rosin resin or hydrocarbon resin, and laminated

glass which uses the interlayer film.

The above-mentioned interlayer f£ilm is hereinafter
referred to as "the first aspect".

In the above-mentioned interlayer film, a melt index

of the ethylene-vinyl acetate copolymer or ethylene-alkyl
(meth)acrylate copolymer may generally be from 0.1 to 500
g/10 minutes, preferably from 1 to 200 g/10 minutes, according
to ASTM 1238-65T.

In the above-mentioned interlayer film the trans-
parency improvement agent may be a condensation product of a
polyhydric alcohol having 5 or more hydroxyl groups or its
derivative and benzaldehyde or its derivative, or a calixarene

represented by the following general formula (I):

OH
CHy

(I)

C (CHypy

wherein n is an integer of 4 to 16.
In the above-mentioned interlaver f£ilm, the

condensation product or compound (I) may preferably be

25088-145
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selected from the group consisting of a dibenzylidenesorbitol
compound, a dibenzylidenexylitol compound, a dibenzylidene~
dulcitol compound, a dibenzylidenemannitol compound and a
calixarene compound.

The amount of the transparency improvement agent is
preferably 0.02 to 1 parts by weight, based on 100 parts by
welght of ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer.

In the above-mentioned interlaver film the silane
coupling agent may be a silane compound which has an organic
functional group selected from amino, glycidyl, mercapto,
vinyl and methacryl, and a hydrolyzable group such as a lower
alkoxy group.

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

copolvmer.

25088-145
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To achieve the above~mentioned second object, a

hydrocarbon resin may be favorably used in the above-
mentioned interlayer film. In particular, a hydrogenated
hydrocarbon resin having a hydrogenation rate of 88 % by
ﬁél;ﬁt or higher is preferable. A hydrogenated hydrocarbon
resin having a hydrogenation rate of 95 % by weight or
higher is more preferable.

The rosin resin may be selected
from the group consisting of wood rosin, gum rosin, tall
oil rosin, polymerized rosin, hydrogenated rosin, rosin
ester, hydrogenated rosin ester and mixtures thereof, and
the hydrocarbon resin may be selected from the group
consisting of aliphatic petroleum resin, aromatic petroleum
resin, alicyclic petroleum resin, copolymer petroleum
resin, hydrogenated petroleum resin, pure monomer petroleum
resin and mixtures thereof.

The amount of the rosin resin or hydrocarbon resin is
preferably 2 to 30 parts by weight, based on 100 parts by
weight of ethylene-vinyl acetate copolymer or ethylene-~
(meth) acrylate copolymer.

A laminated glass may be prepared by laminating an
interlayer film according to the present invention between

a plurality of glass plates.

The interlayer film according to the first aspect

25088-145
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allows the lamination process at comparatively lower
temperatures with no humidity control and no autoclave,
without sacrificing the basic characteristics required for
laminated glass, such as transparency, heat regsistance,
hégidity resistance, weatherability, impact resistance,
adherability and non-autohesion property, and thereby it
has significant advantages in terms of performance and
processability.

Further, the interlaver film according to the first

aspect improves in long-term plasticizer"resistance, and

thereby this prevents the adhesion between glass plates and

To achieve the above-mentioned third object, this

invention provides a laminated glass

to be mounted to 2 vehicle side window so that it

can go up and down, comprising an interlayer film

interposed between glass plates, the interlayer film being

made of a resin containing an ethylene~vinyl acetate

copolymer or an ethylene~(meth)acrylate copolymer or a
modified product thereof as a main component.
The invention concerning the above-mentioned

laminated glass ' to be mounted to a

vehicle side window ig hereinafter referred to as "the

25088-145
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second aspect”.

In the above-mentioned laminated glass, a peel
strength between the interlayer film and an inorganic or
organic glass plate or a plastic film or sheet, which is
provided in contact with the interlayer film, 1is preferably
0.01 to 15 kg/cm.

In the above-mentioned laminated glass, a melt flow
rate of the ethylene- (meth)acrylate copolymer is preferably
0.1 to 500 g/10 minutes, preferably 1 to 100 g/10 minutes,
according to ASTM 1238-65T,

In the above-mentioned laminated glass, a water
absorption rate (water absorption rate at 23°C for 24 hours
according to JIS K7209) of the interlayer film is preferably

not more than about 1.5% by weilght.

In the above-mentioned laminated glass, a silane
coupling agent may be contained in the resin in an amount of

0.01 to 4 parts by weight, based on 100 parts by weight of

the ethylene-vinyl acetate copolymer or ethylene-(meth)acrylate

copolymer or modified product thereof. - | }

In the above-mentioned laminated glass, a rosin
resin or hydrocarbon resin may be contained in the resin in
an amount of 1 to 40 parts by weight, based on 100 parts by
weight of. the ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer or modified product thereof.

In the above-mentioned laminated glass, the rosin

resin. or hydrocarbon resin may be a hydrogenated product

thereof having a hydrogenatlon rate of 88% by weight or higher.

- 11 -
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In the above-mentioned laminated glass, the rosin
resin or hydrocarbon resin may be a hydrogenated hydrocarbon
resin having a hydrogenation rate of 95% by welght or higher.

In the above-mentioned laminated glass, the rosin
resin may be selected from the group consisting of wood rosin,
gum rosin, tall oil rosin, polymerized rosin, hydrogenated
rosin, rosin ester, hydrogenated rosin ester and mixtures
thereof, and the hydrocarbon resin may be selected from the
group consisting of aliphatic petroleum resin, aromatic
petroleum resin, alicyclic petroleum resin, copolymer petroleum
resin, hydrogenated petroleum resin, pure monomer petroleum
resin and mixtures thereof.

Further, in the above-mentioned laminated glass of
the second aspect, the interlayer £ilm may contain the
transparency improvement agent described above with respect
to the first aspect.

As described above, the laminated glass for wvehicle

side window of the second aspect is a laminated glass having
an interlayer film which contains an ethylene-vinyl acetate
copolymer or an ethylene—~(meth)acrvlate copolymer or a
modified product of these copolymers as a main component.
Such a laminated glass using the interlayer f£ilm shows
moisture absorption properties which are drastically smaller
than those of a conventional laminated glass using a
plasticized polyvinyl butyral interlaver film, and causes no

poor appearance such

- 12 -
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as whitening of the edge portion of the interlayer film,

interfacial peeling, etc. even if it is used in the state
where the edge portion of the laminated glass is exposed

for a long period of time.

Regarding those containing a specified amount of
silane coupling agent in the above resin film, or having a
specified peel strength between the interlayer f£ilm and
inorganic or organic glass plate, the above-mentioned
effect is further improved.

Furthermore, the laminated glass fo; vehicle side
window of the present invention is cheap in comparison with
a conventional laminated glass using a plasticized
polyvinyl butyral interlayer film, and is less easily
broken than a conventional reinforced glass. Even 1f it is
broken, glass fragments are not easily scattered.

Therefore, it is superior in action of safely protecting

the human body at the time of collision between vehicles,
thereby obtaining prevention of theft of articles in the
automobile and high safety, similar to the laminated glass

Lo be used for the vehicle front window.

DETAILED DESCRIPTION OF THE INVENTION

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

The ethylene-vinyl acetate copolymer used in this

25088-145
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invention is known to differ in transparency and mechanical
properties depending on vinyl acetate content thereof.

The vinyl acetate.content of the copolymer is
 breferably 5 to 50 % by weight, more preferably 10 to 40 wt
%, and most preferably 18 to 35 % by weight. The ethylene-
(meth) acrylate copolymer used in this invention is also
known to differ in transparency and mechanical properties
depending on {meth) acrylate the content thereof.

The (meth) acrylate content of the copolymer is
preferably 5 to 50 % by weight, more preferably 10 to 40 %
by weight, and most preferably 18 to 35 % by weight.

The (meth) acrylate composing the ethylene- (meth)
acrylate copolymer may be methyl (meth) acrylate, butyl
(meth) acrylate and 2-ethylhexyl (meth) acrylate.

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

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

_14_
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copolymer or ethylene-(meth)acrylate copolymer may be 0.1

to 500 g/10-minutes. More preferred range is 1 to 200 g/10-
minutes.

If MI of the ethylene-vinyl acetate copolymer or
ethylene-(meth)acrylate copolymer is too low, then the
fluidity of the resin composition decreases and the
processability (deaeration, process time) becomes
significantly poor. If it is too high, then the viscosity
of the resin composition decreases and the impact
resistance of the laminated glass obtained will decrease,
and the interlayer fiim may bulge out from the edges or may
becomes thinner.

The ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer can be manufactured by a known
method such as high pressure method and emulsion method.

The range of the weight average molecular welght of
the ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer is preferably 3,000 to 500,000,
more preferably 5,000 to 300,000, most preferably 10,000 to
250, 000.

The ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer may be optionally modified (e.qg.
plasticization, partial saponification, acid modification,
crossinking, etc.) to form a modified product. In

addition, formulation components such as adhesion
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adjustors, ultraviolet absorbers, heat stabilizers,
antioxidants, etc. may be optionally added thereto.
For example, these copolymers and their modified

products are described in Japanese Patent Publication

Nos.72-2103 and 90-53381 and Japanese Lailid-Open Patent

Publication No.7-2551 and already known. 1In the present
invention, it is possible to select a sultable one from
these known copolymers and their modified products and
various formulation components.

For the transparency improvement agent in this

invention, a condensation product of polvhydric alcohol

having at least 5 hydroxyl groups or its derivative and
preferably 1.8 to 2.8 equivalents of benzaldehyde or its

derivative, or a compound represented by the above-mentioned

general formula (I) may be used.

Typical examples of the polyhydric alcohol and its
derivatives used innthis invention may be sorbitol
(glucitol), xylitol, mannitol, dulcitol, sorbose,
arabinitol, ribitol, fructose and etc. In particular, a
condensation product obtained from sorbitol, xylitol,
mannitol and dulcitol improves the Lransparency
significantly. These can be used individually or in

combination.

Examples of benzaldehyde and its derivatives used in

this invention may be substitution products of benzaldehyde

- 168 —- -
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with at least one of chlorine atom, alkyl group ,aryl
group, alkoxy group and etc.

This condensation product is synthesized in the
- following manner. Under the presence of inert gas,
polyhydric alcohol of 5~ or higher-polvhydric or its
derivatives is put into a reactor equipped with cooling
pipes and an agitator, then benzaldehyde or its derivative
is put into the reactor, and a condensation acid catalyst
is added, followed by a heated reaction for synthesis.

Examples of the condensation acid catalyst used in

the synthesis may be sulfuric acid, p-toluenesulfonic acid,
phosphoric acid, hydrochloric acid and zinc chloride.

The compound represented by the above-mentioned
general formula (I) may be prepared by a known method
(Accounts of Chemical Research, 16, 161 (1%883)).

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

preferable.

Eamples of the dibenzylidenesorbitol compound
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described above may be dibenzylidenesorbitol, bis
(methylbenzylidene) sorbitol, bis (ethylbenzylidene)
sorbitol, bis (propylbenzylidene) sorbitol, bis
_(butylbenzflidene) sorbitol, bis (pentylbenzylidene)
sorbitol, bis (hexylbenzylidene) sorbitol, bis

(chlorobenzylidene) sorbitol.

Examples of the calixarene are 4-t-
butylcalix[4]arene, 4-t- butylcalix[5]arene, 4-t-
butylcalix([6]arene, 4-t-butylcalix([7}arene, 4-t-
butylcalix[8}larene, 4-t-butylcalix[9]arene, 4-t-
butylcalix[l0]arene, 4-t-butylcalixi{ll)larene, 4-t-
butylcalix[l12]arene, 4-t-butylcalix[l13}arene, 4-t-
butylcalix[14]arene, 4-t-butylcalix[l5])arene and 4-t-
butylcalix[l6]arene. 1In particular, the calixarenes with n
of 4 to 8 in the formula (I) are preferable because they
diffuse well into the resin.

Each number in the brackét 1s a value of n in the
above-mentioned formula (I).

Other examples of the Lransparency improvement agent
used in this invention are tribenzylidenesorbitol, sodium
bis(4-t-butylphenyl) phosphate, sodium -2,2"-methyvlene
bis(4,6-di-t~butylphenyl) phosphate, and hydroxy-4di (t-
butylbenzoic acid) aluminum. In particular, when these are
used in combination with at least one transparency

improvement agent selected from the group consisting of

_]_8_



2178288

dibenzylidenesorbitol compound, dibenzylidenexylitol
compound, dibenzylidenedulcitol compound,

dibenzyvlidenemannitol compound, and calixarene compound,

- the obtained interlayer film and the laminated glass are
further improved in transparency.

The amount of the transparency improvement agent to
be added should be 0.01 to 4 parts by weight, based on 100
parts by weight of ethylene-vinyl acetate copolymer or
ethylene- (meth)acrylate copolymer. The more preferable

range is 0.02 to 1 parts by weight.
When the amount of the transparency improvement agent
is too small, then improvement of the transparency is not

sufficient. On the contrary, when the amount of the
transparency improvement agent is too large, it brings

about decrease of its solubility in ethylene-vinyl acetate
copolymer or ethylene-{meth)acrylate copolymer, and reduce

the transparency.

The silane coupling agent used in the present
invention impfoves adherability of the obtained intérlayer

film, and has at least one organic functional group and

hydrolizable group.

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

methacryl group. Preferred silane coupling agent is that

— 19 —



2178288

described in Japanese Laid-open Patent Publication No.7-
2551.

Examples ¢©of the silane coupling-agénts containing
~amino group(s) are 3-aminopropyldimethylethoxysilane, 3-
aminopropylmethyldiethoxysilane, 3-aminopropyltrimethoxy-
silane, 3-aminopropyltriethoxysilane, N-{2-aminoethyl) -3~
aminopropylmethyldimethoxysilane, N-(2~-aminocethyl)}-3-
aminopropyl trimethoxysilane, etc.

Examples of the silane coupling agents containing
glycidyl group(s) are 3-glycidoxypropyldimethylethoxy-
silane, (3-glycidoxypropyl) methyldiethoxysilane, 3-
glycidoxypropyltrimethoxysilane, 2-(3,4-epoxycyclohexyl) -
ethyltrimethoxysilane, etc.

Examples of the silane coupling agents containing
meroaplto group(s) are mercaptomethyldimethyl ethoxysilane,

(mercaptomethyl) methyldiethoxysilane,'3—mercaptopr0pyl—

methyldimethoxysilane, 3-mercaptopropyltrimethoxysilane, 3-

mercaptopropyltriethoxysilane, 3-mercaptopropyldimethyl-
ethoxysilane, 3-mercaptopropylmethyldiethoxysilane,, etc.
Example of the silane coupling agent containing vinyl
group(s) is vinyltriethoxysilane, etc.
Example of the silane coupling agent containing
methacryl group(s) is gamma-methacryloxypropyltrimethoxy-
silane.

These can be used individually or in combination.

._.20._..
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The amount of these silane coupling agents to be
added should be 0.01 to 4 parts by weight, based on 100
parts by weight of ethylene-vinyl acetate copolymer or

ethylene-(meth)acrylate copolymer. More preferred range is

C.02 to 2 parts by weight.

achieved. On the contrary, when the amount of the silane
coupling agent is too large, it brings about vellowing of
the obtained interlayer film and a reduction of
transparency of the obtained interlayer film and the

resulting laminated glass.

ethylene-(meth) acrylate copolymer. The rosin resin or
hydrocarbon resin is used to prevent the adherability
between glass plates and interlayer film of the obtained
laminated glass from decreasing during long-term storage
and to ensure long-term performance. 1In particular,
hydrocarbon resig such as petroleum resin improves long-
term storability as well as long-term plasticizer
resistance ,and thereby this prevents the adhesion between
glass platef and interlayer film at the edge of beads from

lowering caused by the plasticizer in the beads during long-

25088~-145
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term use. These features are totally different from those
Oof the interlayer film and laminated glass thereof proposed
by Japanese Laid-open Patent Publication No. 7-2551.
Considering the improvement of long-term plasticizer
resistance, the preferred hydrocarbon resin is petroleum
resin.
To improve weatherability, preferred hydrocarbon

resin is hydrogenated petroleum resin having a

hydrogenation rate of 88 % by weight or higher. More
preferred hydrocarﬁon resin is hydrogenated petroleum resin
having a hydrogenation rate of 95 % by weight or higher.

As the rosin resin there may be used rosin (e.g. wood

rosin, gum rosin, tall oil rosin, polymerized rosin, etc.),

hydrogenated rosin, rosin ester, hydrogenated rosin ester,
etc. |

As the petroleum resin, there may be used aliphatic
petroleum resin, aromatic petroleum resin, alicyclic
petroleum resin, copolymer petroleum resin, hydrogenated
petroleum resin, pure monomer petroleum resin etc. 1In
particular, there may be used aliphatic (C5 ) petroleum
resin, aromatic (09 ) petroleum resin, alicyclic (C9 )
petroleum resin, C5 —C9 copolymer petroleum resin, and pure
monomer petroleum resin such as styrene oligomer, etc.

There also may be used coumarone-indene resin,

coumarone resin, terpene resin, alpha-methylstyrene

— 29
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polymer, vinyltoluene polymer, alpha~-methylstyrene-
vinyltoluene copolymer, etc.

These can be used individually or in combination.

... The amount of rosin resin is 1 to 40 parts by weight,
preferably 2 to 30 parts by weight, based on 100 parts by
welght of ethylene-vinyl acetate copolymer or ethylene-
(meth) acrylate copolymer. When this amount is too small,
the effect of improving long~term storability and long-term
pPlasticizer resistance of obtained laminated glass is
small. To the contrary,'when this amount is too large, the
mechanical strength such as tencile strength is low.

The amount of hydrocarbon resin is 1 to 40 parts by
welght, preferably 2 to 30 parts by weight, based on 100
parts by weight of ethylene—éinyl acetate copolymer or
ethylene- (meth) acrylate copolymer. When this amount is
too small, the effect of improving long-term storability
and long-term plasticizer resistance of laminated glass
obtained is small. To the contrary, when this amount is
too large, its dispersibility into the copolymer is poor,
and the transparency of the interlayer film and the
laminated glass is deteriorated.

In order to prevent deterioration of the Interlayer
film, a heat stabilizer, antioxidant, ultraviolet light
absorbent, etec., can be optionally added within the range

which does not damage the physical properties of the
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interlayer film.

Examples of the heat stabilizer mentioned above are
calcium.stearate, dialkanol aliphatic tertiaryamine, etc.
Examples of the antioxidant mentioned above are t-

butylhydroxytoluene (BHT) , tetrakis~[methylene—3~(3',5'-di—t-
butyl—4'—hydr0xyphenyl) propionate] methane, IRGANOX*IOIO,
IRGANOX*1076 available from Chiba-Geigy Co., Ltd. and etc.
Examples of the ultraviolet light absorbent are
benzotriazole types, hindered amino types and benzophenone
types. Preferably used benzotriazole types are 2-(2'-
hydroxy-5'-methylphenyl ) benzotriazole, 2-(2'-hydroxy-
3',5'-di-t-butylphenyl) benzotriazole, 2-(2'-hydroxy-3'-t-
butyl-5'-methylphenyl )-5-chlorobenzotriazole, 2-(2'-
hydroxy-3',5'-di~-t-amylphenyl) benzoﬁriazole, TINUViN*P,
TINUVIN*BZO, TINUVIN 326 and TINUVIN¥328, fespectively,
available from Chiba-Geigy Co., Ltd. and etc. Preferable
hindered‘amine types are LA-57 available from Adecaaéas
Co., Ltd., LS-770 and LS-2626 available from Sankyo Co.,
Ltd., and etc. Preferable benzophenone types are SEESORB¥

| *
101, SEESORB 102, SEESORB 103, SEESORB 104 available from

SHIPRO Chemical Co., Ltd. and etc.

In ordor to manufacture the interlayer film of this
invention, it is necessary to uniformly mix.the ethylene-
vinyl acetate copolymer or ethylene—(meth)acrYlate

copolymer, the transparency improvement agent and the

*Trade-mark
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silane coupling agent. Examples of the mixing method
follow: melt-kneading using a kneader such as a rollmill
the dry blend method which directly mixes the pellets of

. the ethylene-vinyl acetate copolymer or ethylene-
(meth)acrylate copolymer with other ingredients; and
extrusion molding using the high concentration master batch
method, which dilutes the master batch pellets of the
ethylene-vinyl acetate copolymer or ethylene- (meth)acrylate
copolymer containing high concentrations of other
ingredients with pellets of the ethylene-vinyl acetate
copolymer or ethylene- (meth)acrylate copolymor to obtain
molding with the prescribed concentrations. The resin
composition obtained by such melt~kneading is then made
into a interlayer film by the calender roll method, the
extrusion sheet casting method, the inflation.tube method,
etc.

If the interlayer f£film mentioned above is too thin,
then the impact resistance of the laminated glass obtained
will decrease, and if it is too thick, then the
transparency of the laminated glass obtained will
decrease. Therefore, 0.05 to 1 mm is a preferable range.

An example of the method of manufacturing laminated
glass using this interlayer film is as Ffollows. First, the
interlayer film is placed between two Ltransparent plates,

already cleaned in advance, selected from glass plates and
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synthetlc resin plates, and this sandwich construction is
put into a rubber bag. After deaeration for a prescribed

duration at a vacuum of O to 20 torr, it is transferred to

an oven at 80 "C to 120 °C while in a deaerated state, and

then kept heated at 80 °C to 120 °C in this oven to obtain
the laminated glass. Alternatively, the above-mentioned
sandwich construction is fed into pressurizing rubber
rolls, which is heated to 100 °C or higher, for a
prescribed period of time and press-bonded to obtain the
laminated glass.

The laminated glass obtained by using the interlaver
film of this invention basically has a layer structure of
glass plate / interlayer film / glass plate. In addition,
some multi-lavered laminateg glass also can be prepared.

Examples of such multi-layered laminated glass are:

(1) Glass plate/ interlayer film / polymer film /
interlayer film / glass plate.

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

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

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

(5) Synthetic resin plate / interlayer film / metal plate
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/ interlayer film / synthetic resin plate / polymer film
(6) Synthetic resin plate/ interlayer film / paper /

interlayer film / synthetic resin plate.

Next, a more detailed description of the second

aspect concerning the laminated glass for vehicle side

window is given below.

This laminated glass for vehicle side'window, which
is mounted to a vehicle side window so that it can go up
and down, comprises an interlayer film interposed between
glass plates, and the interlayer film is made of a resin
film containing an ethylene-vinyl acetate copolymer or an

ethylene-(meth)acrylate copolymer or a modified product
thereof as a main component.

Examples of the preferred interlayer film are those

containing a silane coupling agent in the amount of 0.01 to

4 parts by weight, based on 100 parts by weight of the
ethylene-vinyl acetate copolymer or ethylene- (meth)acrylate
copolymer or modified product of these copolymers, and
those wherein a peel strength between the interlayer f£ilm
and inorganic glass plate or organic glass plate or plastic
film or sheet, which is provided in contact with the
interlayer film, is 0.01 to 15 kg/cm, preferably 0.1 to 5
kg/cm.

When the peel strength is too low, then the

25088-145
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are easily peeled off each other. To the contrary, when it

is too high, then the penetration resistance (impact
.agéorption pro?erties) of the laminated glass is lowered,
which results in inferior safety.

The ethylene-vinyl acetate copolymer or an ethylene-
(meth)acrylate copolymer or a modified product thereof 1is
the same as described above in the first aépect.

A melt flow rate (MFR) of the ethylene-vinyl acetate
copolymer or ethylene-(meth)acrylate copolymer is
preferably 0.1 to 500 g/10 minutes, more preferably 1 to
200 g/10 minutes. MFR 1is measured according to JIS K7210
(temperature: 190 °C, load: 2.16 kg).

When MFR is too low, a fluidity of the interlayer
film is lowered to deteriorate the processability (e.q.
deaeration properties, processing time, etc.). To the
contrary, when MFR is too high, a viscosity of the
interlayer film is lowered and the interlayer film is
pushed out from the edge portion after laminating.
Therefore, the appearance becomes inferior, the thickness
is decreased, and an impact resistance of the laminated

glass is deteriorated.

The ethylene-vinyl acetate copolymer or ethylene-

(meth)acrylate copolymer may be optionally modified (e.qg.

25088-145
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plasticization, partial saponification, acid modification,
crosslinking, etc.) to form a modified product. 1In
addition, formulation components such as adhesion

adjustors, transparency modifiers, ultraviolet absorbers,

heat stabilizeré, antioxidants, etc. may be optionally

added thereto. These agents are the same as those
described in the first invention.

.It is preferred to add a silane coupling agent as the
adhesion adjustor to the ethylene-vinyl acetate copolymer
or ethylene-(meth)acrylate copolymer or modified products
of these copolymers. In addition, it is preferred to add a
rosin resin or hydrocarbon resin to the ethylene-vinyl
acetate copolymer or ethylene-(meth)acrylate copolymer or
modified products of these copolymers to prevent the

adherability between glass plates and interlayer film of
the obtained laminated glass from decreasing during long-

term storage and to ensure long-term storability.

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

In order to prepare the resin composition, the

interlayer film from the composition, and the laminated
glass from the interlayer film, there can be used methods
which have hitherto been known. The detalls of the methods

are described in the first aSpecf.

25088~145
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Furthermore, the vacuum bag may be optionally treated
again in an elevated-temperature oven or autoclave so as toO
sufficiently adhere the glass plate to the interlayer

film. The laminating is not limited to the above vacuum

bag system, for example, a simple laminating device

manufactured by Hightech Engineer Co., Ltd. can also be
used.

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

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

The Interlayer film of the laminated glass is
composed of the resin film containing the ethylene-vinyl
acetate copolymer or ethylene-{(meth)acrylate copolymer or

modified product of these copolymers as the main

25088-145
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component. Such a resin film has a water absorption rate
(water absorption rate at 23 °C for 24 hours according to

JIS K7209) of not more than about 1.5% by weight. The

water absorption rate is drastically lower than that (about
.3:é% by weight) of the plasticized polyvinyl butyral
interlayer film and, therefore, an influence of water or
moisture is not easily exerted.

When a suitable amount of the silane coupling agent
is contained in the resin film, the adherability between
the interlayer film and glass plate are particularly
improved. In addition, the laminated glass of the side

window 1is not easily broken by the impact, and there can be

improved properties of preventing the glass from scattering

when the glass is broken.

PREFERRED EMBODIMENTS

—— -—— - - —

Examples of this invention and comparative examples

are described below. The basic characteristics of the
laminated glass obtained are also shown. Hereafter, ™
part(s)" means "part(s) by welight".
Example 1
(1) Preparation of the interlayer film

100 parts of ethylene-vinyl acetate copolymer with
a vinyl acetate content of 25 % by weight and a melt index

(MI) of 2 g/10 minutes (EVA X505 avallable from Mitsubishi

25088-145
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Chemical Co., Ltd.), 1.0 parts of dibenzylidenesorbitol (EC-

1-55 available from EC Chemical Co., Ltd.), 0.1 part of 3-
aminopropyltrimethoxysilane and 10 parts of rosin ester (XKE-
311 available from Arakawa Chemical Co., Ltd.) were fed

into a roll mill, and melt-kneaded at 200 °C to obtain the

resin composition.

35 parts of the resin composition obtained was
sandwiched between two 0O.l-mm-thick polyethylene-
terephthalate films, and the sandwich construction obtained
was press-molded at a temperature of 150 °C and at a
pressure of 120 kg/cm® for 30 minutes with a press-molding
machine to obtain a resin sheet comprising a 0.4-mm-thick
interlayer and the polyethyleneterephthalate films
laminated on both sides. The resin sheet obtained was
allowed to stand to cool until the temperature was down to
20 °cC.

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

(2) Preparation of the laminated glass

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

vacuum for 20 minutes, and the vacuum bag with the sandwich

— 39 —
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construction in it, still in the deaerated state, was
transferred into an oven, where it was kept for 10 minutes

at 90 °C to obtain laminated glass having a layer structure

of glass plate / interlayer film / glass plate,

Examples 2 to 4, Comparative Examples 1 to 2

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

shown in Table 1, were used.
Laminated glass was then obtained by using the above-

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

Examples 5 to 9, Comparative Examples 3 to 6

The interlayer films were obtained in the same way
as in Example 1, except that prescribed amounts of ethylene-
vinyl acetate copolymer or ethylene-(meth) acrylate
copolymer, a transparency improvement agent, a silane
coupling agent and a rosin resin or hydrocarbon resin as
shown in Table 2, were used.

Laminated glass was then obtained by using the above-

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

except that the sandwich construction was kept in the oven

— 33 —
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for 30 minutes at 100 °cC.

Examples 10 to 21, Comparative Examples 7 to 15

.. The interlayer films were obtained in the same way as
in Example 1, except that prescribed amounts of ethylene-
vinyl acetate copolymer or ethylene-(meth) acrylate
copolymer, a transparency improvement agent, a silane
coupling agent and a rosin resin or hydrocarbon resin as
shown in Table 3 and 4, were used.

Laminated glass was then obtained by using the above-

mentioned interlayer f£ilm in the same way as in Example 1,
except that the sandwich construction was kept in the oven

for 10 minutes at 100 °c.

Examples 22 to 26, Comparative Examples 18 to 21

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

shown in Table 5, were used.

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

for 30 minutes at 100 °cC.
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Comparative Examples 16

100 parts of a ethylene-vinyl acetate copolymer with
a vinyl acetate content of 25 % by weight and a melt index

(MI) of 2 g/10 minutes (EVAFLEX*360 avallable from Mitsui-du-

Pont Chemical Co., Ltd.), 3 parts of

triallylisocyanurate (TAIKU*available from Nippon Kasei
co., Ltd.), 1 part of 1,1-bis(t-butylperoxy)-3,3,5-
trimethylcyclohexane (PERHEXﬁFBM avallable from Nippon Oils
and Fats Co., Ltd.) and 0.3 part of gamma-methacryloxy-

10 propyltrimethoxy-silane, and melt-kneaded at 100 °C to
obtain the resin composition. ‘

Laminated glass was then obtained by using the above-

mentioned resin composition in the same way as in Example

22, except that the sandwich construction was kept in the

oven at 130 °cC.

Comparative Examples 17

200 parts of ethylene-vinyl acetate copolymer

(ULTRASEN*750'avai1able from Tcosoh co.) with a vinyl
acetate content of 32 % by weight, MFR bf 18g/10 minutes),

20 300 parts of a 10-wt% sodium hydroxide solution and 1500
parts of xYlene were fed into a 3-necked flask equiped with
an aglitator and a reflux condenser. The hydrolysis

reaction was then carried out during agitation and
*Trade-mark
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refluxing. The solid portion was collected by filtering to
Obtain a partially saponificated product with a degree of

saponification of 90%.

- 180 parts of the partially saponificated product, 104
parts of phthalic anhydride, 40 parts of pyridine and 1500
parts of xylene are fed into a 3-necked flask equiped with
an agitator and a reflux condenser. The reaction was
carried out during agitation and refluxing at 110 °C for 4
hours. The so0lid portion was collected by filtering to
obtain a modified product( the partially saponificated
product, product which was partially esterified with
phthalic anhydride).

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

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

in Example 22.
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Table 1 (Composition of interlayer film) Parts by weight

Examples Comparative
examples

Copolymer

EVA (EVA X505) 1100 | - - - - =
EVA (ULTRASEN 751) - l100 | - 100 | 100 | -

| EA (ACRIFT WH202) - - 100 | - - | 100
Transparency improvement agent

Dibenzylidenesorbitol 1.0 - - ~ - -

Bis(methylbenzylidene)sorbitol ] - 0.5 - = 0.5 -

Dibenzylidenesorbitol coated with - - 10.2 | - - 0. 2
higher fatty acid

4-t-Buty!l calix[4]arene = - - (0.3 - -

Silane coupling agent

3-Aminopropyltrimethoxysilane 0.1 - | - - = =

N-(2-Aminoethyl)-3-aminopropylmethyl- - 1011 - 101 - -
dimethoxysilane |

3-Mercaptopropyltriethoxysilane - - 0. - - =~

N-(2-Aminoethyl)-3-aminopropyl- - - | - - 0.1 | -
trimethoxysilane

3-Aminopropyltriethoxysilane ~ - - ~ - 0.1

Rosin resin or hydrocarbon resin

Rosin KE-311 110 | - = - - ~

Arkon' P-90 ' - | 0 - - - -

FTR-6100 ' - - 20 | - - ~

Arkon M-100 - = - D - -

—v-“_“—_‘-____'———.-___—_——-

*Trade-mark
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Table 2 (Composition of interlayer film) Parts by weight

MR
|

Copolymer |
*

EVA (ULTRASEN 751) 100 -

EVA (EVAFLEX 170) - 1100

- - {100 {100 |100 { 100 |

iy -—— Fe = -—puyh -—

|
100 | - - - - - -
- 100 | - - - - =
o
1.0

EVA (EVAFLEX 270) - | -
*

EA (ACRIFT WH202) - -

EA (DPDJ-9169) - | -

Transparency improvement agent

- {10 | - |- |- | -

- - (0.3 {01 {0.3 | 0.3

Dibenzylidenesorbitol 0.3 | -

Dibenzylidenexylitol - -] =
1.6 | - - - - N
- 10.1 - ~ ~ -

Dibenzylidenemannitol - | -
§~t-Butyl calix[4]arene \ N 0. 3
'Silane coupling agent
IN—(Z--Amint)ethyl)-3-amin0propyl~~- 0.05 10,03 - - - 10.0510.3 | - 10.005
methyldimethoxysilane |

N-(2-Aminoethy!)-3-aminopropyl - - - 103 | - - - - - -
trimethoxysilane .

3-Mercaptopropyltrimethoxysilane ~ - - 0.1 ] - - - - -
3-Glycidoxypropyltrimethoxysilane | - - |- |- 102!~ |- - -
3-Aminopropyltrimethoxysilane - - - - - - - 10.5 -
Rosin resin or hydrocarbon resin

Arkon' P115 T - - |- (- 1- |5/- -
Arkon' P90 - 20 [ - - - - - - 10
Arkon’ 90 - - | 15 ] - - - - _ -
PTR-6100 R T N N I
'FTRt81OO | - - ] - - 20 | - i - - |

’Rosin KE-311 [t- - - - - = - 10 -

*Trade-mark
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*%
EVA (ULTRASEN 751D
| EVA (EVA X505)

EA (ACRIFT WH202)
Transparency improvement agent

Dibenzylidenesorbitol
Bis(methylbenzy!lidene)sorbitol
Dibenzylidenesorbitol coated with
higher fatty acid
4-t-Butyl calix[4]arene
Dibenzylidenexylitol
| Dibenzylidenemannitol

Silane coupling agent
N~(2-Aninoethy!l)-3-aminopropyl-
methyldimethoxysilane
3-Aminopropyltrimethoxysilane
l3-~Hercaptopropy1trimethoxysilane

Hydrocarbon resin
[Petroleum resin]
Arkon P-115 (hydrogenated 95 wi%)
P-100 (hydrogenated 95 wi¥)
P-90 (hydrogenated 95 wt%)
P-70 (hydrogenated 95 wt%)
j . K-100 (hydrogenated 8( wtX)
FTR-6100 (non-hydrogenated)
FTR£8100 (non-hydrogenated)
Rosin resin |
| KB-311

KR-611
T-100X .

3-Glycidoxypropyltrimethoxysilane

CA 02178288 2006-07-11

|
|
|
|
L

Table 3 (Composition of interlayer film)

10

| 100

0. 05

*Trade-mark
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Examples

15 17 | 18

100

0.3

10.0510.0510.05

T

o

=

-

-

i
|
|
|
|
|
|

Parts by weight

100

[

—

0.3

T—-

0.0570.05

l

100

0.3

|

19

100

0.3

20

100
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Table 4 (Composition of interlayer film) Parts by weight

Comparative examples

o [wlu (6]
Copolymer |

VA (ULTRASEN 751 wo | - |- lwo!l -1- l1w0]- |-

EVA (EVA X505) - fwo |- |- {wo|- |- {100 ]-
EA (ACRIFT ¥E202) - | - w0 | - | - |100

:

Transparency improvement agent
n

|

l

Dibenzylidenesorbitol - - ~ 0. 3 -1 -
Bis(methylbenzylidene)sorbitol - 10,000 | - ~ 0.3 -
Dibenzylidenesorbitol coated with | - - 6 - - 10.3

higher fatty acid |

Silane coupling agent _
N-(2-Aminoethyl)-3-aminopropyl - 0,06 - 000 - 10.008 -

methyldimethoxysilane

3-Aminopropyltrimethoxysilane - [0.05 - - - 1 0

Hydrocarbon resin

[Petroleum resin]
Arkor P-115 (hydrogenated 95 wt. %) | - ~ [ -~ ] - - - -
P-100 Chydrogenated 95 wt. %) - i ~ - T | - - {10.00 -
P-90 (hydrogenated 95 wt. %) - - 1 - - T - - 60

*Trade-mark
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Table 5 (Composition of interlayer film) Parts by weight
 rbhmheeers
Copolyner | N i
EVA (ULTRASEN 751) 100 | - |- | - | - |100 {100 {100 | 100
EVA (EVAFLEX 170) - fwo |- |- |- |- |- -] -
EVA (EVAFLEX 270) - - qwo |- f- - - -] -

EA (ACRIFT WH202) o 7.7 N S A Y B

EA (DPDJ=9169) e N T T T A O
Transparency improvement agent

{ Dibenzylidenesorbitol | 0.3 | - - | - - 10.3 101 /0.3 0.3
|

Dibenzylidenexylitol - |- (Lo - |- - - -] -

Dibenzylidenemannitol - - - 1.h = - - - -

4-t-Butyl calix[4]arene - 0.3 | - - 101 | - - - -

Silane coupling agent | |

'N—(Z-Aminoethyl)-3—amin0propy1- 0.05|0.03| - - - 10.05]0.3 { - ]0.005
methyldimethoxysilane

N~(2-Aminoethyl)-3-aminopropyl- ~ - 10.3 | - - - - - -
trimethoxysilane

3-Mercaptopropyltrimethoxysilane - - - 1011 - - - - -

3-Glycidoxypropyltrimethoxysilane | - ~ — - 10.2 | - - - -

3-Aminopropyltrimethoxysilane - -1 - 1= 4t-"1-1- 105! -

Rosin resin or hydrocarbon resin |

Arkon P-115 Tl - - |- - - <] i}

Arkon' P-9( - 12| - |- |- - -] - 10
Arkon M-90 - -l - - -] - _

FTR-6100 B 2 I I I I

FTR-8100 T ; R I
Rosin KE-311 : |- - - ~ - - - - -
T-100X - - - - - - 20 _ _

KR-611 - - |- - - - - ] -

*Trade-mark
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The details of the copolymers, the transparency
improvement agent, the silane coupling agent and the rosin

resin or hydrocarbon resin in Tables 1 to 5 are as follows.
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Table § Ethylene-vinyl acetate copolymer (EVA)

Vinyl | Weight
acetate | average

content | molecular
(wt. %) weight

|

P "

ULTRASEN
s
EVAFLEX *
170

B (x1Qé}

33 15
98 19
33 20

L

MI (g/10 |

'

minutes)i

1

EVAFLEX *
210 28 20 1

Table 7 Ethylene-(meth)acrylate copolymer (EA)
MMA ¥eight

content | average Ml (g/10
(wt. %) molecular | minutes) | Manufacturer

Product
Manufacturer name
Mitsubishi EVA

Che@jcal Co., Ltd.| X505
Tosoh Co., Ltd. ULTRASEN"

751
Du Pont Mitsui EVAFLEX™

Polychemicals 170
Co., Ltd.
Du Pont Mitsui

Polychemicals
Co., Ltd.

EVAFLEX ™
210

Product
name copolymer

weight

(x104)
ACRIFT* o | Sumitomo ACRIFT* | Ethylene-
12092 20 18 4 Chemicals Co., | WH202 methylmeth-

|.td. acrylate
copolymer

DPDj*-r o | - ITIT“—_'“rﬁihpoﬂlUﬁiéé;r ﬁEﬁJ*’A# Iﬁthylene—
-9169 | 20 | 12 20 Co. , Ltd. -9169 | methylmeth- |

*xTrade-mark
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Transparency Improvement Agent

Dibenzylidenesorbitol (EC-1-55, EC Chemical Co., Ltd.)

Bis (methylbenzylidene)sorbitol (GELOL*MD, Shin Nippon Rika
Co., Ltd.)

Dibenzylidenesorbitol coated with higher fatty acids (EC-1-
70, EC Chemical Co., Ltd.)

4-t~ Butylcalix[4)larene (Kanto Chemical Co., Ltd.)
dibenzylidenexylitol (Synthesized) ‘

dibenzylidenemannitol (Synthesized)

Silane Coupling Agent

3-aminopropyltrimethoxysilane (Chisso Co., Ltd.)
J~-aminopropyltriethoxysilane (Chisso Co., Ltd.)

N- (2=-aminoethyl)-3-aminopropylmethyldimethoxysilane
(Chisso Co., Ltd.)
N-(2-aminoethyl)~3~aminopropyltrimethoxysilane (Chisso
Co., Ltd.)

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

3-glycidoxypropyltrimethoxysilane (Chisso Co., Ltd.)

Rosin Resin

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

Ltd.)

Rosin KR-~611: rosin ester (KR-611, Arakawa Chemical Co.,
*Trade-mark
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Ltd.)
Rosin T-100X: rosin ester (T~100X, Mitsuili Petrochemical

Co., Ltd.)

Petroleum resin

Arkon M-90: alicyclic petroleum resin having a
hydrogenation rate of 80 %'by weight ( Arkon M-90, Arakawa
Chemical Co., Ltd.)

Arkon M-100: alicyclic petroleum resin having a
hydrogenation rate of 80 % by weight ( Arkon M-100, Arakawa
Chemical Co., Ltd.)

Arkod*P—?O: alicyclic petroleum resin having a
hydrogenation rate of 95 % by weight ( Arkon MP70, Arakawa
Chemical Co., Ltd.)

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

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

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

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

non-hydrogenated ( FTﬁtGIOO, Mitsui Petrochemical Co.,
*Trade-mark
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Ltd.)
FTR-8100 : pure monomer petroleum resin, styrene oligomer,
non-hydrogenated ( FTﬁt8100, Mitsul Petrochemical Co.,

Ltd.)

(1) Synthesis of Dibenzylidenesorbitol

182 g (1 mole) of D-sorbitol, 212 g (2 mole) of
benzaldehyde, 800ml of toluene and 2ml of concentrated
sulfuric acid were fed into a 3-liter 3-necked flask
equiped with an agitatbr and a reflux condenser. The
reaction was carried out for 3 hours at a temperature of
8 °C. Next toluene was removed by distillation the residue
was nutralized with potassuim hydroxide. After washiling,
filtering and drying, 347 g (yield: 97 % by weight) of
dibenzylidenesorbitol was obtained.
(2) Synthesis of Dibenzylidenexylitol

320 g (yield: 95 % by weight) of dibenzylidenexylitol
was obtained in the same way as that described in (1)

above, except that 152 g (2 mole) of xylitol was used 1in
stead of D~sorbitol.
(3) Synthesis of Dibenzylidenemannitol

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

used in stead of D-sorbitol.
*Trade-mark



2178233

Physical Propertiy Tests of Laminated Glass

Each laminated glass obtained in Examples 1 to 26 and
. Comparative Examples 1 to 21 was cut into 2 cm wide, 10 cm
long strips to prepare test samples for physical propertity

tests.

The following tests were conducted using the above-

mentioned test samples.

The testing procedures are described below.
The results are shown in Tables 8 to 12.
(i) Transparency test

Integral turbidity meter (Sekibun-shiki Dakudo-kel

available from Tokyo Denshoku Co., Ltd.) was used to
measure the total light transmittance (%) and the haze

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

(ii1) Adhesion strength (Peeling strength) test

The interlaver film (immediately after preparation)
was interposed between transparent float glass plate and
polyethylene'terephthalate f£film, and adhered under the same

condition as that of the preparing of the above-mentioned

laminated glass.

The laminate obtained was cut into 2 cm wide, 10 cm

long strips.

The interlayer film was peeled ai the edge portion of

— 47 -
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the above~-mentioned laminate.

The 90 degree peel strength (kg/cm) of the strips was
measured using a constant speed tenslile tester (Tensilon”
UCE 500 available from Orientech Co., Ltd.), and drawing
the end of the peeled interlayer film at a speed of 50

cm/minute. The testing was conducted with n 10.

(iii) Long-term storability test

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

above-mentioned adherability strength test.

(iv) Thermal shock test

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

The sample were checked for peeled layers after 10 cycles.

(v) Moisture resistance test

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

Comparative examples 7 to 15, each sample was allowed to
*Trade-mark
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stand for 8 weeks at 60 °C and ambilent relative humidity of

95%, and then checked for peeled layers.

. (vi) Boiling test.

A sample was allowed to stand for 2 hours in boiling

water, and then checked for peeled lavyers.

(vii) Impact resistance test

Conducted according to JIS R 3205. A sample was kept at
23 °C and a relative humidity of 50 % for 4 hours, and it
was held vertically by a support frame. An impacting
object with a weight of 45 kg and a maximum diameter of 75
mm was dropped froﬁ a2 height of 30 cm, with a free fall
pendulum motion, into the center of the sample. If it
Created an opening through which a sphere with a 75 mm
diameter can freely go, then the result was indicated as "

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

(viiil) Weatherability test

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

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

obtained result is good, then it was indicated as "circle",
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and 1f not, it was indicated as "X".

(1x) Long-term plasticizer resistance test
'Di-2-ethlhexyl phthalate as plasticizer was placed in a
butt made of stainless steel. A sample was immersed
therein and allowed to stand for 300 hours at 50 °C in a
oven, and then the peeled area of the edge portion was
measured.

Long-term plasticizer resistance was evaluated by the
proportion of the peeled area to the total area of the

Laminated glass. If the result is good, then it was

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

Examples Comparative examples
1 2 3 4 | 2

Total light transmittance (%) 88. 0 88. 2 38. 0 88.5 87. 7 86. 7
Haze (%) 0.6 0.5 0.6 0. 4 1.6 0.8
Peel strength (kg/cm)

Immediately after 4, 7 4.4 3.9 2.0 4.5 4.3

preparation

40 days after 4.5 4, 4 3. 8 2. 0 2. T 2.1
Impact resistance test O O @, O O O
Thermal shock test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed observed | observed
Moisture resistance test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed observed | abserved
Boiling test Not Not Not Not Not Not
(Peeling) observed | observed | observed | observed | observed observed
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From these tables, it 1s found that the laminated glass

which contains rosin resin or petroleum resin was improved

in long-term storability compared with the laminated glass
described in Japanese patent laid-open publication No.7-

2551. In particular, petroleum resin improved long-term
plasticlzer resistance as well as\long—term storability.
Example 27
Production of interlayer film

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

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

The above interlayer film was interposed between

transparent float glass plates (300 mm x 300 mm) having a
*Trade-mark
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thickness of 3 mm, and this sandwich material was put in a

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

Example 28

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

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

vacuum state was removed and the glass plate at the
polyethylene terephthalate f£ilm side was removed to produce

a laminated glass having a multi-layer construction of
*Trade-mark
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glass / interlayer film / polvethvleneterephthalate film.
Example 29
Production of interlayer film

According to the same manner as that described in
Example 27, a transparent interlayer film having a
thickness of 0.4 mm was produced.Production of laminated
glass The above interlayer film was interposed between a
transparent float glass plate (300 mm x 300 mm) having a
thickness of 3 mm and a transparent polycarbonate plate
having a thickness of 3 mm (Yupiroﬁ*Sheet NF2000U0,
manufactured by Mitsubishi Gas Chemicals Co., Ltd.), and
this sandwich material was put in a rubber bag. After
deaerating under vacuum of 10 torr for 20 minutes, the
sandwich material was transferred to an oven at 100 °C
while maintaining in the deaerated state, and allowed to
stand at this temperature for 30 minutes. After cooling to
room temperature, the vacuum state was removed to produce a
laminated glass having a multi-layer construction of glass
/ interlayer film / polycarbonate plate.
Example 390

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

Comparative Exmple 17, was used to obtain a interlayer film
*Trade-mark
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in the same manner as that described in Example 27.

According to the same manner as that described in
Example 27, except for using the above-mentioned interlayer
film, a laminated glass having a multi-layer construction
of glass / interlayer film / glass was pfoduced.

Example 31

Production of interlaver film

One hundred parts by weight of an ethylene-vinyl
acetate copolymer (content of vinyl acetate: 19% by weight,
MFR: 2.5) (Evaflek¥460, manufactured by Mitsui Du Pont
Polychemical Co., Ltd.), 3 parts by weight of
triallylisocyanurate (TAICT manufactured by Nihon Kasel
Co., Ltd.), 1 part by weight of 1,1-bis(t-butylperoxy)-
3,3,5-trimethylcyclohexane (Perhex&‘BM, manufactured by
Nippon Oil & Fats Co., Ltd.) and 0.3 part by weight of g-
methacryloxypropyltrimethoxysilane (manufactured by Chisso
Co., Ltd.) were supplied to a roll mill, and molten with

kneading at 100 °cC.

The resulting mixture was interposed between
polyester films having a thickness of 3 mm, and, after
molding into a sheet under the condition of a temperature
of 100 °C and a pressure of 120 kg/cm® using a pressing
machine, the sheet was allowed to stand until it was cooled

to room temperature. Then, the polyester film was peeled

off to produce a transparent interlayer film having a
*Trade-mark
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thickness of 0.4 mm.

Production of laminated glass

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

Example 32 - ‘

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

According to the same manner as that described in
Example 28, except for using 100 parts by weight of

*Trade-mark
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ethylene-methyl methacrylate (content of methyl

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

According to the same manner as that described in
Example 29, except for using 100 parts by weight of

ethylene-methyl methacrYlate (content of methyl

~methacrylate: 20% by weight, MFR: 4) (Acriff‘WHZOZ,

manufactured by Sumitomo Chemical Industries Co., Ltd.) in
place of the ethylene~-vinyl acetate copolymer, an
interlayer film and a laminated glass were produced.
Example 35

AcCording to the same ﬁanner as that described in
Example 27, except for using 100 parts by weight of
ethylene-ethyl acrylate (content of ethyl acrylate: 25% by
weight, MFR: 20) (NUC16570, manufactured by Nippon Unicar
Co., Ltd.) in place of the ethylene-vinyl acetate
copolymer, an interlayer film and a laminated glass were
produced.
Example 36

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

ethylene-methyl methacrylate (content of methyl
*Trade-mark
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methacrylate: 20% by weight, MFR: 4) (Acrifi WH202,

manufactured by Sumitomo Chemical Industries Co., Ltd.) in
place of the ethylene-vinyl acetate copolymer, an
interlayer film and a laminated glass were produced.
Example 37

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

Example 38

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

Comparative Example 22
Production of interlayver film

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

temperature of 150 °C and a pressure of 120 kg/cm® using a

*xTrade-mark
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Pressing machine, the sheet was allowed to stand until it
was cooled to room temperature. Then, the polyester film
was peeled off to produce a transparent interlaver film
- having a thickness of 0.4 mm. The resulting interlayer
film was maintained in a thermo-hygrostat so that the water
content became 0.4 to 0.5% by welght.ProductThe resulting
interlayer film was maintained in a thermo-hygrostat so
that the water content became 0.4 to 0.5% by weight.
Production of laminated glass

The above interlayer film was interposed between
transparent float glass plates (300 mm x 300 mm) having a
thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 100 °C while maintaining in the deaerated state,
and allowed to stand at this temperature for 30 minutes.
The sandwich material was heat-pressed in an autoclave
under the condition of a temperature of 145 °C and a
Pressure of 13 kg/cm® , and then cooled LO room temperature
L0 produce a laminated glass plate having a multi-layer
construction of glass / interlayer film / glass.
Comparative Example 23
Production of interlaver film

According to the same manner as that described in

Comparative Example 22, a transparent Interlayver film

- 63 — -
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having a thickness of 0.4 mm was produced and maintaind in

a thermo-hygrostat so that the water content became 0.4 to
0.5% by weight.
Production of laminated glass

The above interlayer film was put on a polyethylene-
terephthalate f£ilm having a thickness of 0.1 mm (Lumilarf
Toray Co., Ltd., Ltd.), and then interposed between
transparent float glass plates (300 mm x 300 mm) having a
thickness of 3 mm, and this sandwich material was put in a
rubber bag. After deaerating under vacuum of 10 torr for
20 minutes, the sandwich material was transferred to an
oven at 160 °C while maintaining in the deaerated state,
and allowed to stand at this temperature for 30 minﬁtes.

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

The laminated glass of the Examplés 27 to 38 and
Comparative.Examples 22 to 23_thus obtained was subjected
to a moisture resistance test (whitening length and peel
strength), respectively. The results are shown in Tables

13 and 14.
*Trade-mark
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<Moisture resistance test:
(1)Measurement of whitening length

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

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

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

Lo a 90 degree peeling test at a stress rate of 500
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mm/minute using a tensile tester (Tensilon UCE 500,
manufactured by Orientech Co., Ltd., Ltd.) to measure a
peel strength. In addition, thé peel strength of the
sample (immediately after production) before subjecting to
the humidity resistance test (those which are not allowed
to stand at a temperature of 50 "C and a relative humidity

of 95% for 4 weeks) was also measured.

*Trade-mark
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| Before | After | Before | After
test test test test

Example 0 0 9. 0 4.8 Interlayer fif; . EVA-] conté;;f;é silane coupling agent
| _?T. s - L‘ ] ngl_§t{§ngfhi QStween float g{Ess_gq§|%Eﬁerlayer film
| Example t Interlayer film : EVA-1 containing silane coupling agent
i 28 0 0 3. 2.8 IPeel strength : Between polyethylene terephthalate film
i and interlayer film
| Example - +Interlayer fif;: EVA-1 containing $ilane GOUplingfégent
29 ‘6.0 6.0 |Peel strength : Between polycarbonate plate and interlayer
film
Example Interlayer fiiﬁ . Partially saponificated EVA-2 modified
30 0.4 with phthalic anhydride
| Peel strength : Between float glass and interlayer film
é;ample 0 i 2. T 2.9 Inté;iagéf-%ilm : EVA-3 cross-linked with organicﬁ;;;;iide

Peel strength : Between float glass and interlayer film

31
Example 2. 0 4.8 Interlayer film : EEA-1 containing silane coupling agent
32 Peel strength : Between float glass and interlayer film

E¥A-1 : Ethylene-vinyl acetate copolymer (ULTRASEﬁ%751)

EVA-2 : Ethylene-vinyl acetate copolymer (ULTRASEﬁKTSU)

EVA-3 : Ethylene-vinyl acetate copolymer (EVAFLEiFJGU)

EEA-1 : Ethylene-methylmethacrylate copolymer (ACRIFf*WH202)

Silane coupling agent : N-(2-Aminoethyl)-3-aminopropylmethyldimethoxysilane

*Trade-mark
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Table 13 %
IWhitening Peel strength | l
| length (mm) (kg/cm) Remarks
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Table 14
ihitentngun Peel strength - - )
length (mm) (kg/cm) Remarks
.Beforeq‘Aft;rJ- Before- After
test | test |test | test
l Exanple ‘ B | * Interlawer film EA-lﬂzenta{ning silane couBling i

33 0 0 3.0 | 2.8 | agent -
1 Peel strength : Between polyethylene terephthalate

' ‘ | film and interlayer film

|

Example

‘Interlayer film : FA-1 containing silane coupling

34 0 0 l 6.0 | 6.0 agent
| l ; | Peel strength : Between polycarbonate plate and

interlayer f11m !

——— Pra— —-

.....i - S

|
. ¥ Interlayer film : EA-2 conta1n1ng silane coupling
30 0 0 ’ 5.0 | 4.8 agent

JExample ‘

PeeI strength : Between float glass and interlayer f11m

' Example- | F Interlayer film : EA-Z cross-linked with organic
36 0 0 2.7 | 2.9 peroxide
' 4J | Peel strength : Between float glass and interlayer film
ExamBle I Interlayer film : EVA-1 containing no silane oouplingnm]
37 0 | 0 l 0.003 | 0.002 agent
| ol Peel strength Betweennflgat glass and 1nter1ayer fllmj
Example | Interlayer fllm . EA-2 containing no 311ane coupllng
| 38 0 | 0 | 0.003| 0.002 agent |
| | Peel strength : Between float glass and 1nterlayer f11m '
| Comparative ] | Interlayer film : Plast1c1zed polyv1nyl butyral J
| example 0 5 3.0 | 0.2 | containing magnesium acetate |
l 22 Peel strength Between float glass and 1nterlayer fllm
Comparative | ' ] Interlayer film : Plastlclzed polyvinyl butyral
exanple L0 20 1.5 0.1 containing magnesium acetate
23 Peel strength : Between polyethylene terephthalate
l | | film and interlayer ft}m

*

EA-1 : Ethylene-methylmethacrylate copolymet*(ACRIFT ¥H202)

EA-2 : Ethylene-ethylacrylate copolymer (UNC-6570)

Silane coupling agent : N-(2-Aminoethyl)-3-aminopropyimethyldimethoxysilane

*Trade-mark
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From these tables, it is found that the laminated
glass for vehicle side window shows good moisture
resistance, which causes no POOTr appearance such as
. wWhitening of the edge portion of the interlayer film,
interfacial peeling, etc. even if it is used in the state
where the edge portion of the laminated glass is exposed
for a long period of time. Thus, the laminated glass is

sultable for use of vehicle side windows.

_69_
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CLAIMS :

1. A laminated glass for vehicle side window to be
mounted to a vehicle side window so that the window can go
up and down, comprising an 1nterlayer film interposed
between glass plates, the interlayer film being made of a
resin film containing the following components (A) a resin
selected from the group consisting of an ethylene-vinyl
acetate copolymer, an ethylene- (meth)acrylate copolymer and
a modified product thereof, (B) 0.01 to 4 parts by weight of
a transparency improvement agent, (C) 0.01 to 4 parts by
welight of a silane coupling agent and (D) 1 to 40 parts by

welght of a rosin resin or hydrocarbon resin, the parts

being relative to 100 parts by weight of the component (A),

wherein the interlayer film has a water

absorption rate as measured at 23 °C for 24 hours according

to JIS K7209 of not more than about 1.5 % by weight.

2. The laminated glass for vehicle side window

according to claim 1, wherein a peel strength between the
interlayer film and an inorganic or organic glass plate or a

plastic film or sheet, which is provided in contact with the

interlayer film, is 0.01 to 15 kg/cm.

3. The laminated glass for vehicle side window

according to claim 1 or 2, whexein the component (A) 1s an

ethylene- (meth)acrylate copolymer which has a melt flow rate

of 0.1 to 500 g/10 minutes.

4. The laminated glass for vehicle side window
according to any one of claims 1 to 3, wherein the silane
coupling agent (C) 1s contained in the resin film in an
amount of 0.02 to 2 parts by weight, based on 100 parts by

welght of the component (A).
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5. The laminated glass for vehicle side window
according to any one of claims 1 to 4, wherein the rosin
resin or hydrocarbon resin (D) is contained in the resin
film in an amount of 2 to 30 parts by weight, based on 100

parts by weight of the component (A).

6 . The laminated glass for vehicle side window

according to any one of claims 1 to 5, wherein the rosin
resin or hydrocarbon resin is a hydrogenated product of a
rosin resin or hydrocarbon resin and has a hydrogenation

rate of 88 % by weight or higher.

7 . The laminated glass for vehicle side window
according to any one of claims 1 to 5, wherein the rosin
resin or hydrocarbon resin is a hydrogenated hydrocarbon

resin having a hydrogenation rate of 95 % by weight or

higher.

8. The laminated glass for vehicle side window
according to any one of claims 1 to 5, wherein the rosin
resin 1s selected from the group consisting of wood rosin,
gum rosin, tall oil rosin, polymerized rosin, hydrogenated
rosin, rosin ester, hydrogenated rosin ester and mixtures
thereof, and the hydrocarbon resin is selected from the

group consisting of aliphatic petroleum resin, aromatic

petroleum resin, alicyclic petroleum resin, copolymer
petroleum resin, hydrogenated petroleum resin, pure monomer

petroleum resin and mixtures thereof.

S. The laminated glass for vehicle side window

according to claim 1, wherein the interlayer film comprises:

(A) ethylene-vinyl acetate copolymer having a vinyl acetate
content of 5 to 50 % by weight, a melt index of from 0.1
to 500 g/10 minutes and a weight average molecular weight
of 3,000 to 500,000 or ethylene- (meth)acrylate copolymer

- 71 -
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having a (meth)acrylate content of 5 to 50 % by weight, a
melt index of from 0.1 to 500 g/10 minutes and a weight
average molecular weight of 3,000 to 500,000 or a mixture

thereof;

5 (B) the transparency improvement agent which is selected

from the class consisting otf:

(a) a condensation product of a polvhydric alcochol
and benzaldehyde or 1ts derivative, wherein the polvhydric
alcohol 1s sorbitol, xylitol, mannitol, dulcitol, sorbose,

10 arabinitol, ribitol, fructose or a mixture thereof and the
derivative of benzaldehyde has a chlorine, alkyl, aryl or

alkoxy substitutent,

(b) a calixarene of the formula:

OH
15 CH, (1)

C (CHj3)3

| -

n

(wherein n is an integer of 4 to 16), and

(c) sodium bis(4-t-butylphenyl) phosphate,
20 sodium 2,2'-methylene bis(4,6-di-t-butylphenyl) phosphate or

hydroxy-di (t-butylbenzoic acid) aluminum;

(C) the silane coupling agent which has an organic
functional group selected from the class consisting of
amino, glycidyl, mercapto, vinyl and methacryl and a

25 hydrolyzable group; and

(D) the rosin or hydrocarbon resin.
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10. The laminated glass for vehicle side window
according to claim 9, wherein the rosin or hydrocarbon resin

has a hydrogenation rate of at least 88 %.

11. The laminated glass for vehicle side window
according to claim 9, wherein the rosin or hydrocarbon resin
is a hydrogenated hydrocarbon resin having a hydrogenation

rate of at least 95 %.

12. The laminated glass for vehicle side window
according to claim 1 or 2, wherein the component (A) 1is

ethylene-vinyl acetate copolymer having a vinyl acetate

\O

content of 5 to 50 % by weight, a melt index of from 0.1
to 500 g/10 minutes and a weight average molecular weight
of 3,000 to 500,000 or ethylene-(meth)acrylate copolymer
having a (meth)acrylate content of 5 to 50 % by weight, a
melt index of from 0.1 to 500 g/10 minutes and a weight
average molecular weight of 3,000 to 500,000 or a mixture

thereof.

13. The laminated glass for vehicle side window
according to claim 12, wherein silane coupling agent has an

organic functional group selected from the class consisting

of amino, glycidyl, mercapto, vinyl and methacryl and a

hydrolyzable group.

14 . The laminated glass for vehicle side window
according to claim 12 or 13, wherein the transparency

improvement agent 1s selected from the class consisting of:

(a) a condensation product of a polvhydric alcohol
and benzaldehyde or 1ts derivative, wherein the polyhydric
alcohol is sorbitol, xylitol, mannitol, dulcitol, sorbose,
arabinitol, ribitol, fructose or a mixture thereof and the
derivative of benzaldehyde has a chlorine, alkyl, aryl or
alkoxy substituent,

~ 73 -
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(b) a calixarene of the formula:

- C(CH3)s |

(wherein n is an integer of 4 to 16), and

(c) sodium bis(4-t-butylphenyl) phosphate,
sodium 2,2'-methylene bis (4, 6-di-t-butylphenyl) phosphate or

hydroxy-di (t-butylbenzoic acid) alumilnum.

15. The laminated glass for vehicle side window
according to claim 9, 10 or 11, wherein the ethylene-vinyl
acetate copolymer or the ethylene-(meth)acrylate copolymer
1s a modified product thereof by plasticization, partial

saponification, acid modification or crosslinking.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA
PATENT AGENTS
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