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SPECIFICATION
TITLE OF THE INVENTION

METHACRYLIC RESIN COMPOSITION FOR VEHICLE MEMBER

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a methacrylic resin

composition for a vehicle member.

Description of Related Art

Since methacrylic resin composition is superior in
transparency, weatherability and so on, they have been used
as a molding material for a vehicle member such as a rear
lamp cover, a head lamp cover, a visor and a meter panel
(see, for example, JP 08-302145 A). Such a vehicle member
is generally prepared by injection molding.

Recently, there is demand for a thin thickness vehicle
member to attain a lighter vehicle member. However, a
conventional methacrylic resin composition wused as a
molding material for a vehicle member does not have enough
flowability on its molding. Thus, when the methacrylic
resin composition is subjected to injection molding, it is
hard to fully and uniformly £fill a metal mold of an
injection molding machine, and thereby it is difficult to

mold the methacrylic resin composition into a thin
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thickness vehicle member.

Further, a vehicle member 1is required to have good
mechanical strength, heat resistance and chemical
resistance. However, when a methacrylic resin composition
of high flowability is subjected to injection molding so as
to prepare a thin thickness vehicle member, there arise
problems such as that thus obtained vehicle member shows
low mechanical strength and heat resistance, and/or shows
low chemical resistance, for example, in a case of using a
cleaning agent for car wash, a windshield washer fluid, a
wax remover, or the like, chemicals contained therein bring
about craze on a surface of the vehicle member.

As solutions for solving such problems, there are
proposed a method by adding a transition metal salt and
phosphite to a methacrylic resin composition (see, for
example, JP 2003-105158 A), a method by adding a polymer
processing auxiliary (see, for example, JP 11-140265 A), a
method by blending two acrylic resin components having
different molecular weights and compositions (see, for
example, JP 2003-292714 A and JP 2006-193647 A), a method
by adding styrene as a copolymerizable component (see, for

example JP 2004-139839 A) and so on.

SUMMARY

Technical Problem
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Under present circumstances, however, the methacrylic
resin composition obtained by these methods can not attain
sufficient flowability, and it has been difficult to mold
the methacrylic resin composition into a thin thickness
vehicle member. Further, it is not satisfactory in terms
of its mechanical strength, heat resistance and chemical
resistance.

Thus, the purpose of the present disclosure 1s to
provide a methacrylic resin composition for a vehicle
member, which composition shows high flowability on molding,
has good mechanical strength and heat resistance, and is
superior in chemical resistance.

Solution to Problem

The inventors have considered earnestly in order to
solve the above problems. As a result, the inventors have
found a solution of the following constitution, and finally
completed the present disclosure.

Accordingly, in one aspect, there is provided

[1] A methacrylic resin composition for a wvehicle
member, characterized by

(I) comprising a copolymer polymerized from monomeric
components comprising methyl methacrylate and acrylic acid
ester wherein a content ratio of methyl methacrylate is at
least 97% by weight,

(IT) showing a reduced viscosity of 55 to 65 cm’/g at
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25°C measured in a form of a chloroform solution at a
concentration of 0.01 g/cm?,

(III) showing a melt flow rate (MFR) of at least 3
g/10 min at 230°C measured under a load of 37.3 N, and

(IV) showing a molecular weight distribution (Mw/Mn)
of 2.2 to 3.8 calculated from a weight average molecular
weight (Mw) and a number average molecular weight (Mn) both
measured by gel permeation chromatography (GPC).

[2] The methacrylic resin composition for a vehicle
member according to the above [1], wherein a content ratio
of acrylic acid ester in the monomeric components 1is at
least 0.1% by weight.

[3] The methacrylic resin composition for a vehicle
member according to the above [1] or [2], wherein the
monomeric components comprise 0.02 to 0.3 parts by weight
of a polyfunctional monomer having at least two radical-
polymerizable double bonds, on the basis of 100 parts by
weight in total of methyl methacrylate and acrylic acid
ester.

[4] The methacrylic resin composition for a vehicle
member according to any of the above [1] to [3], wherein
polymerization of the monomeric components is conducted by
bulk polymerization.

[5] The methacrylic resin composition for a vehicle

member according to any one of the above [1] to [4], which
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is to be subjected to injection molding.

[6] A vehicle member which is obtained by subjecting
the methacrylic resin composition according to any one of
the above [1] to [5] to injection molding.

[7] The vehicle member according to the above [6],
which is at least one selected from a group consisting of a
rear lamp cover, a head lamp cover, a visor and a meter

panel.

Advantageous Effects

According to the present disclosure, it 1s able to
provide a methacrylic resin composition suitable for
preparing a vehicle member therefrom, which composition
shows high flowability on molding and thereby can be
readily molded into a thin thickness vehicle member, has
good mechanical strength and heat resistance, and 1is

superior in chemical resistance.

DETAILED DESCRIPTION OF THE EMBODIMENTS

A methacrylic resin composition for a vehicle member
(hereinafter, which is also referred to as a "methacrylic
resin composition") of the present invention satisfies the
following (I) to (IV) of

(I) comprising a copolymer polymerized from monomeric

components comprising methyl methacrylate and acrylic acid
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ester wherein a content ratio of methyl methacrylate is at
least 97% by weight,

(II) showing a reduced viscosity of 55 to 65 cm’/g at
25°C measured in a form of a chloroform solution at a
concentration of 0.01 g/cm?®,

(ITI) showing a melt flow rate (MFR) of at least 3
g/10 min at 230°C measured under a load of 37.3 N, and

(IV) showing a molecular weight distribution (Mw/Mn)
of 2.2 to 3.8 calculated from a weight average molecular
weight (Mw) and a number average molecular weight (Mn) both
measured by gel permeation chromatography (GPC).

The above-described (I) recites composition of the
methacrylic resin composition of the present invention.
More concretely, the monomeric components composing the
above-described copolymer comprise methyl methacrylate and
acrylic acid ester.

Examples of the above-described acrylic acid ester
include methyl acrylate, ethyl acrylate, propyl acrylate,
n-butyl acrylate, sec-butyl acrylate, tert-butyl acrylate,
cyclohexyl acrylate, benzyl acrylate, Z2-ethylhexyl acrylate,
2-hydroxyethyl acrylate, cyclopentadienyl acrylate, and so
on. Among them, methyl acrylate and ethyl acrylate are
preferred. These may be used alone or in combination of at
least two of them.

The content ratio of methyl methacrylate in the above-
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described monomeric components is at least 97% by weight,
preferably 97 to 99.9% by weight, more preferably 97 to 99%
by weight.

A content ratio of acrylic acid ester in the above-
described monomeric components results in 3% by weight or
less, but is preferably at least 0.1% by weight, and more
preferably at least 1% by weight, and still more preferably
1 to 2.98% by weight. The content ratio of acrylic acid
ester of 0.1% by weight or more 1is preferable since the
generated copolymer 1is effectively prevented from being
decomposed easily, so that high heat stability during
molding can be obtained. The content ratio of acrylic acid
ester of 3% by weight or less is preferable since high heat
resistance of the obtained vehicle member can be attained.

The above-described monomeric components may comprise,
in addition to methyl methacrylate and acrylic acid ester,
other monomer (s) which 1is copolymerizable with methyl
methacrylate or acrylic acid ester. As such other monomer,
a monofunctional monomer having one radical-polymerizable
double bond and a polyfunctional monomer having at least
two radical-polymerizable double bonds are mentioned,
exemplarily. These may be used alone or in combination of
at least two of them.

Examples of the above-described monofunctional monomer

having one radical-polymerizable double bond are
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methacrylic acid ester such as ethyl methacrylate, propyl
methacrylate, n-butyl methacrylate, sec-butyl methacrylate,
tert-butyl methacrylate, 2-ethylhexyl methacrylate,
cyclohexyl methacrylate, benzyl methacrylate,
cyclopentadienyl methacrylate; unsaturated carboxylic acid
or acid anhydride thereof, such as acrylic acid,
methacrylic acid, maleic acid, itaconic acid, maleic acid
anhydride, itaconic acid anhydride; a nitrogen-containing
monomer such as acrylamide, methacrylamide, acrylonitrile,
methacrylonitrile; a styrene based monomer such as styrene,
o-methylstyrene; and so on. These may be used alone or in
combination of at least two of them.

Examples of the above-described polyfunctional monomer
having at least two radical-polymerizable double bonds are
unsaturated carboxylic acid diester of glycol such as
ethylene glycol dimethacrylate, butanediocl dimethacrylate;
alkenyl ester of unsaturated carboxylic acid such as allyl
acrylate, allyl methacrylate, allyl cinnamate; polyalkenyl
ester of polybasic acid such as diallyl phthalate, diallyl
maleate, triallyl cyanurate, triallyl isocyanurate;
unsaturated carboxylic acid ester of polyalcohol such as
trimethylolpropane triacrylate; divinylbenzene; and so on.
These may be used alone or in combination of at least two
of them.

Especially, the above-described monomeric components
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preferably comprise the above-described polyfunctional
monomer having at least two radical-polymerizable double
bonds at a ratio of 0.02 to 0.3 parts by weight, more
preferably at a ratio of 0.05 to 0.15 parts by weight, on
the basis of 100 parts by weight in total of methyl
methacrylate and acrylic acid ester. Thereby, it becomes
possible to adjust the molecular weight distribution
(Mw/Mn) which is calculated from the weight average
molecular weight (Mw) and the number average molecular
weight (Mn) both measured by GPC for the methacrylic resin
composition 1in the above-described (IV). That 1s, the
molecular weight distribution (Mw/Mn) can be made smaller
by decreasing the ratio of the above-described
polyfunctional monomer, and the molecular weight
distribution (Mw/Mn) can be made larger by increasing the
ratio of the above-described polyfunctional monomer.

As to a polymerization method for copolymerize the
above-described monomeric components, various
polymerization methods known in the art such as suspension
polymerization, solution polymerization and bulk
polymerization can be used. Among them, bulk
polymerization is preferably used. The bulk polymerization
can be conducted by, for example, continuously supplying
the monomeric components, a polymerization initiator and so

on into a reactor while continuously taking out a reaction
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mixture containing a copolymer after a certain residence
time in the reactor, and therefore it is possible to obtain
the copolymer with a high productivity.

For copolymerizing the above-described monomeric
components, a polymerization initiator is used. A
polymerization initiator is not particularly limited, and
any of radical polymerization initiators known in the art,
for example, an azo compound such as azobisisobutyronitrile,
a peroxide such as 1,1-di(t-butylperoxy)cyclohexane, and so
on can be used. The polymerization initiator may be used
alone or in combination of at least two of them. A content
ratio of a polymerization initiator, depending on a kind of
an initiator, a polymerization temperature and a residence
time in reactor, i1s generally 0.002 to 0.06 parts by weight,
preferably 0.005 to 0.05 parts by weight, more preferably
0.01 to 0.04 parts by weight, on the basis of 100 parts by
weight in total of methyl methacrylate and acrylic acid
ester.

For copolymerizing the  above-described monomeric
components, a chain transfer agent may be used, if
necessary. A chain transfer agent 1is not particularly
limited, but preferable examples thereof are mercaptans
such as n-butylmercaptan, n~-octylmercaptan, n-
dodecylmercaptan, 2-ethylhexylthioglycolate, and so on.

These may be used alone or in combination of at least two
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of them. A content ratio of a chain transfer agent,
depending on a kind of a chain transfer agent, a
polymerization temperature and a residence time in reactor,
is generally 0.008 to 0.40 parts by weight, preferably 0.21
to 0.35 parts by weight, more preferably 0.28 to 0.32 parts
by weight, on the basis of 100 parts by weight in total of
methyl methacrylate and acrylic acid ester.

A polymerization temperature for copolymerizing the
above-described monomeric components is adjusted adequately
depending on, for example, a kind and an amount of the
radical polymerization initiator used, but generally 100°
to 200°C, and preferably 120° to 180°C. The polymerization
temperature in such range is preferable, since it tends to
provide the generated copolymer with high syndiotacticity,
and thus provide the obtained vehicle member with
sufficient heat resistance, and since it is possible to
obtain the generated copolymer with sufficient conversion,
so that a high productivity can be achieved.

The above-described methacrylic resin composition
preferably comprises, together with the above-described
copolymer, a heat stabilizing agent for suppressing thermal
decomposition of the copolymer. A content ratio of the
heat stabilizing agent 1is preferably 1 to 2000 ppm by
weight, more preferably 1 to 1000 ppm by weight, and still

more preferably 1 to 100 ppm by weight with respect to the
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total amount of the methacrylic resin composition. When
the above-described methacrylic resin composition is
subjected to injection molding so as to mold it into a thin
thickness vehicle member as desired, a temperature of
molding is set at a higher temperature for the purpose of
increasing a molding efficiency in some cases, and addition
of the heat stabilizing agent in these cases contributes to
such effect.

As to the above-described heat stabilizing agent,
there are no specific limitations, but a phosphorus heat
stabilizing agent and an organic disulfide compound are
mentioned, exemplarily. Among them, the organic disulfide
compound 1is preferred. These may be used alone or in
combination of at least two of them.

As the above-described phosphorus heat stabilizing
agent, examples are tris(2,4-di-t-butylphenyl)phosphite,
2-[[2,4,8,10-tetrakis(l,1l-dimethylethyl)dibenzo
[(d,£f1[1,3,2]dioxaphosphepine-6-yl]oxy]-N,N-bis
[2-[[2,4,8,10-tetrakis(l,1-dimethylethyl)dibenzo
[d,£1[1,3,2]dioxaphosphepine-6-yl]oxy]-ethyl]ethanamine,
diphenyl tridecyl phosphite, triphenyl phosphite, 2,2-
methylenebis (4, 6-di-tert-butylphenyl)octylphosphite,
bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite, and so on. These may be used alone or in

combination of at 1least two of them. Among them, 2,2-
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methylenebis (4, 6-di-tert-butylphenyl)octylphosphite is
preferred.

As the above-~described organic disulfide compound,
examples are dimethyl disulfide, diethyl disulfide, di-n-
propyl disulfide, di-n-butyl disulfide, di-sec-butyl
disulfide, di-tert-butyl disulfide, di-tert-amyl disulfide,
dicyclohexyl disulfide, di-tert-octyl disulfide, di-n-
dodecyl disulfide, di-tert-dodecyl disulfide, and so on.
These may be used alone or in combination of at least two
of them. Among them, di-tert-alkyl disulfide is preferred,
and di-tert-dodecyl disulfide is more preferred.

The above-described methacrylic resin composition may
comprise, 1in addition to the heat stabilizing agent,
various additives such as a mold release agent, an
ultraviolet absorbing agent, a light diffusing agent, an
antioxidizing agent, an antistatic agent, and so on, if
necessary, as long as the present invention does not lose
its effects.

When the above-described methacrylic resin composition
comprises the various additives such as the heat
stabilizing agent as describe above, these additives can be
incorporated in the methacrylic resin composition by a
method, for example, a method (a) wherein the copolymer
obtained from polymerization of the above-described

monomeric components and the additives are mixed with each
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other by heat-melt mixing in, for example, a single screw
extruder or a twin screw extruder; a method (b) wherein the
above-described monomeric components and the additives are
mixed with each other, and the resultant mixture is
subjected to a polymerization reaction to polymerize; a
method (c¢) wherein the additives adhere to a surface of
pellets or beads made of the copolymer described in the
above (a), and the additives are mixed with the copolymer
at the same time as molding.

On the other hand, the above-described (II) recites
the reduced viscosity of the methacrylic resin composition
of the present invention. That is, the methacrylic resin
composition of the present invention shows the reduced
viscosity of 55 to 65 cm?/g, and preferably 58 to 62 cnﬁ/g
at 25°C when it is measured in the form of a chloroform
solution at a concentration of 0.01 g/cm’.

If the above-described reduced viscosity is too small,
the obtained vehicle member shows low chemical resistance
and mechanical strength, although molding processability is
improved. If the above-described reduced viscosity is too
large, molding processability becomes inferior, and it
becomes difficult to mold a thin thickness vehicle member.
However, the reduced viscosity in the above-described range
can attain suitable chemical resistance, mechanical

strength and molding processability for preparing a thin
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thickness vehicle member. The reduced viscosity can be
within the above-described range by, for example, adjusting
an amount of the chain transfer agent which is used for
polymerization of the above-described monomeric components.
The reduced viscosity tends to be decreased by increasing
the amount of the chain transfer agent.

The above-described (III) recites the MFR of the
methacrylic resin composition of the present invention.
That is, the methacrylic resin composition of the present
invention shows the MFR of at least 3 g/10 min, preferably
3 to 9 g/10 min, and more preferably 3 to 7 g/1l0 min at
230°C which is measured under a load of 37.3 N

If the above-described reduced MFR is too small,
molding processability becomes inferior, and it becomes
difficult to mold a thin thickness vehicle member. However,
the MFR in the above-described range can attain suitable
molding processability for preparing a thin thickness
vehicle member. The MFR depends on the reduced viscosity,
the composition of the above-described monomeric components,
the polymerization temperature for <copolymerizing the
monomeric components, and so on. The MFR can be within the
above-described range by, for example, adjusting the
reduced viscosity and/or the composition of the above-
described monomeric components while setting a certain

polymerization temperature. The MFR tends to be increased
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by setting the reduced viscosity at a lower value, by
increasing the content ratio of acrylic acid ester in the
monomeric components, or increasing the content ratio of
the polyfunctional monomer in the monomeric components.

The above-described (IV) recites the molecular weight
distribution of the methacrylic resin composition of the
present invention. That 1is, the methacrylic resin
composition of the present invention shows the molecular
weight distribution (Mw/Mn) of 2.2 to 3.8, and preferably
2.2 to 3.5, which 1is calculated from the weight average
molecular weight (Mw) and the number average molecular
weight (Mn) both measured by GPC.

The molecular weight distribution (Mw/Mn) not less
than 2.2 can improve molding processability and improve
chemical resistance of the obtained vehicle member. The
molecular weight distribution (Mw/Mn) not more than 3.8 can
brings about good mechanical strength of the obtained
vehicle member. The molecular weight distribution (Mw/Mn)
can be within the above-described range by, for example,
adjusting polymerization conditions such as the composition
of the above-described monomeric components. The above-
described weight average molecular weight (Mw) is
appropriately from 96,000 to 115,000, and the above-
described number average molecular weight (Mn) is

appropriately from 30,000 to 50,000. In a case of the
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above-described weight average molecular weight (Mw) of
96, 000 or more, the obtained vehicle member shows
sufficient chemical resistance. In a case of the above-
described weight average molecular weight (Mw) of 115,000
or less, suitable molding processébility can be obtained.
In a case of the above-described number average molecular
weight (Mn) of 30,000 or more, the obtained vehicle member
shows sufficient mechanical strength.

Since the methacrylic resin composition of the present
invention shows high flowability on molding and good
chemical resistance, it can be preferably used as a molding
material for a vehicle member. "Specifically, the
methacrylic resin composition of the present invention can
be preferably used as a molding material for molding a thin
thickness vehicle member which has a thickness of about 1
to 2 mm, and can be preferably used as a molding material
subjected to injection molding.

The vehicle member of the present invention is
obtained by subjecting the above-described methacrylic
resin composition of the present invention to injection
molding. For example, it 1is preferably at least one
selected from the group consisting of a rear lamp cover, a
head lamp cover, a visor and a meter panel. Such vehicle
member can be obtained by wusing the above-described

methacrylic resin composition as a molding material,
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filling a mold (e.g. metal mold) having a certain thickness
with the molding material in a molten state (by injection),
cooling it, and then releasing a molded article from the
mold.

More concretely, the above-described vehicle member
can be obtained by supplying the above-described
methacrylic resin composition to a c¢ylinder from, for
example, a hopper, moving a screw backwardly while rotating
it to measure the methacrylic resin composition in the
cylinder, melting the methacrylic resin composition,
filling a mold (e.g. metal mold) with the molten
methacrylic resin composition under pressure, retaining
them for a certain time period until the mold 1is
sufficiently cooled, and then opening the mold to take out
the molded article.

As to various conditions for preparing the above-
described vehicle member such as a temperature for molding
the molding material, a temperature of the mold on
injecting the molding material into the mold, a pressure at
which the methacrylic resin composition filled in the mold
is retained for pressure keeping, they can be set

appropriately and are not particularly limited.

Examples

The present invention is explained in more detail by
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examples below, although the present invention 1is not
limited to the following examples only. In the following
examples, units expressed by "%" and "parts" for a content

and/or usage are based on weight (wt) unless otherwise

specified.

Example 1
<Preparation of Methacrylic resin composition>

Firstly, 98% of methyl methacrylate and 2% of methyl
acrylate were mixed together to obtain a mixture thereof.
This mixture was further mixed with ethylene glycol
dimethacrylate at a ratio of 0.1 parts on the basis of 100
parts by weight in total of methyl methacrylate and methyl
acrylate to obtain monomeric components.

Next, the obtained monomeric components were
polymerized by bulk polymerization. More concretely, a
polymerization reactor equipped with a stirrer was supplied
respectively and continuously with the above-described
monomeric components, 0.03 parts of 1,1-di(t-
butylperoxy)cyclohexane as a polymerization initiator, 0.30
parts of n-octylmercaptan as a chain transfer agent, di-
tert-dodecyl disulfide as a thermal stabilizing agent at an
amount which corresponded to about 20 ppm by weight with
respect to the total amount of the monomeric components.

The polymerization reaction was conducted at 175°C with an
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average residence time of 30 min, and a reaction mixture (a
partially copolymerized material) was continuously taken
out of the polymerization reactor. Note that the ratios of
the polymerization initiator and the chain transfer agent
were both on the basis of 100 parts in total of methyl
methacrylate and methyl acrylate.

The reaction mixture taken out of the polymerization
reactor was continuously supplied to a devolatilizing
extruder. While unreacted monomeric components were
recovered by vaporization, the methacrylic resin

composition in the form of pellets was obtained.

<Evaluation>

With respect to the obtained methacrylic resin
composition, a reduced viscosity, an MFR, GPC, molding
processability, chemical resistance, heat resistance and
mechanical strength were measured and/or evaluated. Each
of the evaluating methods and the measuring methods are

explained below, and results thereof are shown in Table 1.

(Measuring method of Reduced viscosity)

Pursuant to ISO 1628-6, 0.5 g of the obtained
methacrylic resin composition in the form of pellets was
dissolved into chloroform so as to form a solution of 50

cm®, and its reduced viscosity was measured at 25°C with
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the use of Cannon-Fenske viscometer.

(Measuring method of MFR)
Pursuant to JIS K7210, measurement was conducted at

230°C under a load of 37.3 N.

(Measuring method of GPC)

A measurement sample was prepared by dissolving 40 mg
of the obtained methacrylic resin composition in the form
of pellets into 20 mL of a tetrahydrofuran (THF) solvent.
A measuring apparatus used was assembled by installing two
columns of "TSKgel SuperHM-H" and one column of "Super
H2500" in series, both of which were manufactured by Tosoh
Corporation, Japan, into a GPC apparatus manufactured by
Tosoh Corporation, and applying as a detector an RI
(Refractive Index) detector.

With the use of this measuring apparatus, an elution
time and an intensity were measured while setting an
injection amount of the measurement sample at 20 upL and a
flow rate at 0.6 mL/min. Then, a weight average molecular
weight (Mw) and a number average molecular weight (Mn) of
the measurement sample were measured based on a calibration
curve which has been obtained from seven kinds of
methacrylic resin compositions having monodispersity with

known and different molecular weights, manufactured by
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Showa Denko K.K., Japan. A molecular weight distribution

(Mw/Mn) was calculated from these wvalues.

(Evaluating method of Molding processability)

With the use of an injection molding machine ("150D
Model" manufactured by FANUC CORPORATION, Japan), the
methacrylic resin composition was injected into two kinds
of circular spiral metal molds having different thickness
from a center position of respective metal molds. A
distance (mm) reached by the methacrylic resin composition
in respective metal molds was measured (spiral flow length).
The reached distance was determined by reading a scale
which was transferred from the metal molds onto the
injection molded articles. It is wunderstood that the
longer the reached distance is, the better the molding
processability is. The injection conditions and the used
circular metal molds were as follows.

Temperature of Molding: 260°C

Temperature of Metal mold: 60°C

Injection rate: 80 mm/sec

Injection pressure: 75 MPa

Circular spiral metal mold (A): a circular spiral
metal mold having a thickness of 2 mm and a width of 10 mm
was used.

Circular spiral metal mold (B): a circular spiral
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metal mold having a thickness of 1 mm and a width of 10 mm

was used.

(Evaluating method of Chemical resistance)

Firstly, with the use of an injection molding machine
("140T Model" manufactured by MEIKI CO., LTD, Japan), the
methacrylic resin composition was injected to obtain a flat
plate having a length of 250 mm, a width of 25.4 mm and a
thickness of 3 mm. The injection conditions were as
follows.

Temperature of Molding: 250°C

Temperature of Metal mold: 60°C

Then, the obtained flat plate was dried in a vacuum
dryer for five hours followed by being placed in a
desiccator to obtain a specimen.

The obtained specimen was used to conduct a chemical
resistance test. The test was conducted in a constant
temperature and humidity room of 23°C and 40% RH (Relative
Humidity). The method of the test applied a cantilever
method and procedures of the following (a) to (d):

(a) supporting the specimen by sandwiching its one end
with .a fixed base and supporting the specimen from its
lower side at a position (fulcrum point) of 146 mm distant
from the fixed position to keep the specimen horizontally;

(b) applying a load onto the other end of the specimen
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to generate a certain surface stress in the specimen;

(c) applying ethanol ("reagent first grade ethanol"”
manufactured by Wako Pure Chemical Industries, Ltd., Japan)
on the wupper side of the specimen, and periodically
applying ethanol so as to avoid ethanol from volatilizing
and being disappeared; and

(d) determine a time period (sec) from the start of
applying ethanol until appearing of craze on the specimen.

According to this method, the craze appearance time
was determined under a surface stress of 10 MPa to evaluate
chemical resistance. It is understood that the longer the
craze appearance time is, the Dbetter the chemical
resistance is.

The load required for the certain surface stress was
calculated by the following equation (i):

Surface Stress (MPa) = [(6 x A x B)/(C x D?)] x 107% eee (i)

A: Load (N)

B: Distance from Fulcrum point to Application point of
Load (m)

C: Width of Specimen (m)

D: Thickness of Specimen (m)

(Evaluating method of Heat resistance)
Pursuant to JIS K7206 (B50 Method), a Vicat softening

temperature was determined with the wuse of a heat
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distortion tester ("148-6 parallel Model" manufactured by
YASUDA SEIKI SEISAKUSHO, LTD., Japan). It is understood
that the higher the Vicat softening temperature is, the

better the heat resistance is.

(Evaluating method of Mechanical strength)

Pursuant to JIS K7162, a 1A specimen was prepared by
injection molding, and subjected to a test with a velocity
of 5 mm/min to calculate a tensile fracture stress (MPa).
It is wunderstood that the higher the tensile fracture

stress is, the better the mechanical strength.

Comparative Example 1

Firstly, monomeric components were prepared according
to similar procedures to the above-described Example 1,
except for that a ratio of methyl methacrylate was changed
from 98% to 97%, a ratio of methyl acrylate was changed
from 2% to 3%, and ethylene glycol dimethacrylate was not
added.

Next, the monomeric components were polymerized by
bulk polymerization to obtain a methacrylic resin
composition in the form of pellets according to similar
procedures to the above-described Example 1, except for
that a ratio of 1,1-di(t-butylperoxy)cyclohexane used as

the polymerization initiator was changed from 0.03 parts to
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0.02 parts, a ratio of n-octylmercaptan used as the chain
transfer agent was changed from 0.30 parts to 0.20 parts.
With respect to the obtained methacrylic resin
composition, a reduced viscosity, an MFR, GPC, molding
processability, chemical resistance, heat resistance and
mechanical strength were measured and/or evaluated
according to similar procedures to the above-described

Example 1. Results thereof are shown in Table 1.

Comparative Example 2

Firstly, monomeric components were prepared according
to similar procedures to the above-described Example 1.
Next, the monomeric components were polymerized by bulk
polymerization to obtain a methacrylic resin composition in
the form of pellets according to similar procedures to the
above-described Example 1, except for that a ratio of 1,1-
di (t-butylperoxy)cyclohexane used as the polymerization
initiator was changed from 0.03 parts to 0.02 parts, a
ratio of n-octylmercaptan used as the chain transfer agent
was changed from 0.30 parts to 0.40 parts.

With respect to the obtained methacrylic resin
composition, a reduced viscosity, an MFR, GPC, molding
processability, chemical resistance, heat resistance and
mechanical strength were measured and/or evaluated

according to similar procedures to the above-described
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Example 1. Results thereof are shown in Table 1.

Comparative Example 3

Firstly, monomeric components were prepared according
to similar procedures to the above-described Example 1,
except for that a ratio of methyl methacrylate was changed
from 98% to 95%, a ratio of methyl acrylate was changed
from 2% to 5%, and ethylene glycol dimethacrylate was not
added.

Next, the monomeric components were polymerized by
bulk polymerization to obtain a methacrylic resin
composition in the form of pellets according to similar
procedures to the above-described Example 1, except for
that a ratio of 1,1-di(t-butylperoxy)cyclohexane used as
the polymerization initiator was changed from 0.03 parts to
0.02 parts, a ratio of n-octylmercaptan used as the chain
transfer agent was changed from 0.30 parts to 0.20 parts.

With respect to the obtained methacrylic resin
composition, a reduced viscosity, an MFR, GPC, molding
processability, chemical resistance, heat resistance and
mechanical strength were measured and/or evaluated
according to similar procedures to the above-described

Example 1. Results thereof are shown in Table 1.



Table 1

Comparative| Comparative| Comparative
Example 1 | prample 1 | Example 2 | Example 3
methyl methacrylate (wt3) 98 97 98 95
Monomeric methyl acrylate (wts) 2 3 2 o
SRS ﬁiiﬁgﬂigl (parts by wt)| 0.1 0 0.1 0
Polymerization initiator (parts by wt) 0.03 0.02 0.02 0.02
Chain transfer agent (parts by wt) 0.30 0.20 0.40 0.20
Reduced viscosity (ar’/g) 60 70 51 65
MFR (g/10 min) 5 2 10 5
Mw (=) 100,000 110,000 84,000 108,000
GPC Mn (-) 43,000 58,000 38,000 54,000
Mw/Mn (=) 233 1.9 2.2 2.0
Spiral flow length: 2
. mm thickness (Circular (rm) 370 280 415 370
Molding .
e O T a5 sp}ral metal mold (A))
ty Splral_ flow length: 1
mm thickness (Circular (ram) 150 110 170 140
spiral metal mold (B))
. Craze appearance time
Chemlcal under suigjce stress of (sec) 120 100 40 100
resistance
10 MPa
Heat Vicat softening o
resistance temperature (B50 Method) (°C) — 108 109 o
e Tensile fracture stress (MPa) 65 79 60 70

Strength

8¢
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As apparent from Table 1, it is understood that
Example 1 showed good results in molding processability and
chemical resistance. In contrast, Comparative Example 1 of
which reduced viscosity was higher than the prescribed
value and of which MFR and molecular weight distribution
(Mw/Mn) were lower than the respectively prescribed wvalues
showed inferior results in molding processability and
chemical resistance. Comparative Example 2 of which
reduced viscosity was lower than the prescribed value
showed a good result in molding processability, but showed
an extremely inferior result in chemical resistance and an
inferior result in mechanical strength. Comparative
Example 3 of which content ratio of methyl methacrylate was
lower than the prescribed value and of which molecular
weight distribution (Mw/Mn) was lower than the prescribed
value showed good result in molding processability, but
showed inferior results in chemical resistance and heat

resistance.

The present application claims priority to Japanese
Patent Application No. 2010-262278 filed on November 25,
2010, entitled "METHACRYLIC RESIN COMPOSITION FOR VEHICLE
MEMBER." The contents of that application are incorporated

herein by the reference thereto in their entirety.
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WHAT IS CLAIMED IS:

1. A methacrylic resin composition for a vehicle
member, characterized by

(I) comprising a copolymer polymerized from monomeric
components comprising methyl methacrylate and acrylic acid
ester wherein a content ratio of methyl methacrylate is at
least 97% by weight,

(IT) showing a reduced viscosity of 55 to 65 cm?/g at
25°C measured in a form of a chloroform solution at a
concentration of 0.01 g/cm?,

(ITTI) showing a melt flow rate (MFR) of at least 3
g/10 min at 230°C measured under a load of 37.3 N, and

(IV) showing a molecular weight distribution (Mw/Mn)
of 2.2 to 3.8 calculated from a weight average molecular
weight (MW) and a number average molecular weight (Mn) both

measured by gel permeation chromatography (GPC).

2 The methacrylic resin composition for a vehicle
member according to claim 1, wherein a content ratio of
acrylic acid ester in the monomeric components is at least

0.1% by weight.

3. The methacrylic resin composition for a vehicle
member according to claim 1 or 2, wherein the monomeric

components comprise 0.02 to 0.3 parts by weight of a
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polyfunctional monomer having at least two radical-
polymerizable double bonds, on the basis of 100 parts by
weight in total of methyl methacrylate and acrylic acid

ester.

4. The methacrylic resin composition for a vehicle
member according to any of «claims 1 to 3, wherein
polymerization of the monomeric components is conducted by

bulk polymerization.

5. The methacrylic resin composition for a wvehicle
member according to any one of claims 1 to 4, which is to

be subjected to injection molding.

6. A vehicle member which is obtained by subjecting
the methacrylic resin composition according to any one of

claims 1 to 5 to injection molding.

7. The vehicle member according to claim 6, which is
at least one selected from a group consisting of a rear

lamp cover, a head lamp cover, a visor and a meter panel.



