1 SPECI FI CATI ON TI TLE OF THE | NVENTI ON METHACRYLI C RESI N COMPCSI TI ON FOR
VEH CLE MEMBER 5BACKGROUND OF THE | NVENTION Field of the Invention
The present invention relates to a nethacrylic resin conposition for a
vehi cl e nenber. 10Description of Related Art Since nethacrylic resin
conposition is superior in transparency,lmeatherabiIity and so on, they
have been used as a nolding material for a vehicle nenber such as a rear
| anp cover, a head | anp cover, a visor and a neter panel 15(see, for
exanpl e, JP 08-302145 A). Such a vehicle nenber is generally prepared by
i nj ection nol ding. Recent | y, SR GA I§8rand for a thin thickness
vehicle nenber to attain a lighter vehicle nenber. However, a conventional
met hacryl i §IId$i RFc FiioIiINVENT iided as a 20nol ding material for a vehicle
menber does not have enough flowability on its nolding. Thus, when the
met hacrylic resi WEEOAPRETICOREFENSUBMEBEEEHIPY FARe¥EHORLROMBEMAER it is hard
to fully and uniformy fill a nmetal nold of an injection nolding machi ne,
and thereby it is difficult to 25nold the nmethacrylic resin conposition
into athin 2
5 BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a methacrylic resin

composition for a vehicle member.

10 Description of Related Art
Since methacrylic resin composition 1is 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
15 (see, for example, JP 08-302145 A). Such a vehicle member
is generaily 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 used as a
20 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 1is difficult to

25 mold the methacrylic resin composition into a thin



t hi ckness vehi cl e nenber. Further, a vehicle nmenber is required to
have good nechani cal strength, heat resistance and chem cal resistance.
However, when a nethacrylic resin conposition 5 of high flowability is
subjected to injection nolding so as to frepare a thin thickness vehicle
menber, there arise problens such as that thus obtained vehicle nenber
shows | ow nechani cal strength and heat resistance, and/or shows | ow

chem cal resistance, for exanple, in a case of using a 10 cleaning agent
for car wash, a w ndshield washer fluid, a wax renover, or the like,

cheni cal s ¢dvitckiness tiedrisile Bremigrabout craze on a surface of the vehicle
menber . As solutions for solving such problens, there are proposed a
met hod by addi nguattreansi @i orehistlal samnbesnd s 15ephdspAi thed t Badenetdngkrylic
resin conposition (see, for exanple, JP 2003-105158 A), a nethod by addi ng
a pol ymer protessiosd auxtreargrh(seehefadr exzmplstangrR 11-a14D265hgmicalret hod
by blending two acrylic resin conponents having different nol ecul ar wei ghts
and conposircisdnsarsee, flowe@dr exanphea HRt2003y2927 It sA rarbrd 2008>1193647
A), a nethod by adding styrene as a copol yneri zabl e conponent (see, for
exanplse JPo2004-gh3F838vad)i lang, s crub JSUUMMARYE cOR nbHE 4 iNVENTI ION N so as

Under present circunstances, however, the nethacrylic resin conposition

obt ai ned byd heseparéheadsthan nati didesian sehicteemerfdeaonabihety, anidet has
been difficult to nold the nmethacrylic resin conposition into a thin

t hi ckness grorghing esvelbes. fhat hehusi todtsaineid sa¢hséhet orybier tsioms of
its nmechani cal strength, heat resistance and chem cal resistance.

Thus, the pwwposecwinibel peesentthnvent ilosat sreeiptancde anwwidracstydbws
resin conposition for a vehicle 10 nmenber, which conposition shows high
flowabilitysn sl has: gesdeapchani eabmpt eenghh aand sheaif nesirsg ance,
and is superior in chemcal resistance. Solution to Problem 15The i nventors
have 1gonsi deread @af neséhy Eprocder Wax150l yewti hesnbeve peeblkemsElAsia a
result, the inventors have found a solution of the follow ng constitution,

and final | y,comidgsed t he presentkd N've@dmOfkls 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

15 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

20 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 OF THE INVENTION

25 Technical Problem



[1] A nethacrylic resin conposition for a vehicle 20 nenber, characterized
by (I') conmprising a copolyner polynerized from nononeri c conponents
conprising methyl methacrylate and acrylic acid ester wherein a content
ratio of nethyl nethacrylate is at |east 97% by weight, 25(11) show ng a
reduced viscosity of 55 to 65 cnB/g at 2 25C neasured in a formof a
chloroformsolution at a concentration of 0.01 g/cnB, (Ill) show ng a nelt
flowrate (MFR) of at least 3 g/10 mn at 230C neasured under a | oad of
37.3 N, and 5 (IV) showi ng a nol ecul ar wei ght distribution (Mv M) of 2.2
to 3.8 cal cul at Saderomze s ight 1 aGEraERn @oF ec HPHE VREY gt S MGt ek v ifunber
aver age nol ecul ar wei ght (M) both neasured by gel perneation .
chr omat ogr apisyin( GRAposition [HtakeedrethathgbpcmeésrAsceRPoIAt Gt Foim a
vehicle 10 nmenber according to the above [1], wherein a content ratio of
acrylic acistfgstogrenitn flevaipnbrieyi casdnpénerits peemt A aseudt 1% hynaned ght .
[3] The nethacrylic resin conposition for a vehicle nmenber according to the
above [1] ahd 2hetivherglnct heesilb wompwsLitd cconpohentss tbapritsel kB30 0. 3
parts by wei ght of a polyfunctional nononer having at |east two
radi cal pol wreriiciablreendormbl e Bomdseron itthel basos ehtl6fapaprty by viedxghgt in
total of nethyl nmethacrylate and acrylic acid ester. 20[4] The nethacrylic
resin conmpes tios techandefilcl et nemdel, ateertdi ngsistanye obntheclabovaea [ 1] to
[3], wherein polynerization of the nonomeric conponents is conducted by
bul k pol ynetdszatiomne . [5] The nethacrylic resin conposition for
a vehicle 25nmenber according to any one of the above [1] to [4], which
Thus, the purpose of the present invention is to

provide a methacrylic resin composition for a vehicle
10 member, which composition shows high flowability on molding,
has good mechanical strength and heat resistance, and is

superior in chemical resistance.

Solution to Problem
15 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 invention.
[1] A methacrylic resin composition for a vehicle
20 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,

25 (IT) showing a reduced viscosity of 55 to 65 cm®/g at



5is to be subjected to injection nolding. [6] A vehicle nmenber which
is obtained by subjecting the nmethacrylic resin conposition according to
any one of the above [1] to [5] to injection nolding. 5[7] The vehicle
menber according to the above [6], which is at |east one selected froma
group consisting of a rear |anp cover, athead | anmp cover, a visor and a

nmet er panel. 10Advant ageous Effects of Invention According to the
present invention, it is able to provide a nethacrylic resin conposition
suitable for preparing a vehicle nmenber therefrom which conposition shows
hi gh fl owaBisl’it ymeaswoedi nigh ard fhere®f can delousteeadisolumlodedatntd a
thin thickness vehicle nenber, has good nechani cal strength and heat

resi st ance commgrits agiper icdr 0.9 chpefmmdal resi stance. DETAI LED DESCRI PTI ON OF
THE EMBCDI MENTS 20A net hacrylic resin conposition for a vehicle nenber
(hereinafter, whiIdh)i ssladsdngefeermedt t 6law ad'tmet KMERYI iaf r&si aeast 3
conposition") of the present invention satisfies the followng (1) to (IV)

of g/10 n(iln) ato®0°s mg: s wogablwmkrr ol yowet iz T rdMN meraheri ¢
25conmponent s conprising methyl nmethacrylate and acrylic acid 6 ester
wher eisn a cont entIvnat slgowfngrethylo Inetuiaar yvat eht s dats tiradstt i9n% 4w Adgi ght |
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

10 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

15 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.

20 [4] The methacrylic resin composition for a vehicle
member according to any of the above [1l] to [3], wherein
polymerization of the monomeric components is conducted by
bulk polymerization.

[5] The methacrylic resin composition for a vehicle

25 member according to any one of the above [1] to [4], which



(I'l') show ng a reduced viscosity of 55 to 65 cnB/g at 25C neasured in a
formof a chloroformsolution at a concentration of 0.01 g/cn8,

(I'11) showwng a nelt flowrate (MFR) of at least 3 g/10 m n at 230C
measured under a load of 37.3 N, and (1'V) showi ng a nol ecul ar wei ght
distribution (Mv M) of 2.2 to 3.8 calcu?ated froma wei ght average

nol ecul ar 10wei ght (Mw) and a nunber average nol ecul ar wei ght (Wnh) both
nmeasured by gel perneation chromatography (GPC). The above-descri bed
(1) recites conposition of the nethacrylic resin conposition of the present
i nventi on. ikbite benerdiielcFed e MGFEric® &oHsemént s conposi ng t he
15above-descri bed copol ynmer conprise nethyl nethacrylate and acrylic acid
ester. Exdfpl ed ofehtivel cabrareoefeséni ediacpptipdngel évestwWr] dGicinge

met hyl acrylate, ethyl acrylate, propyl acrylate, n-butyl acrylate,

sec- butyl abeylrettdadmritidutgsiaccpabeit20nce pelashiaikyly ae? yRaye onigerdy|
acryl ate, 2-ethyl hexyl acrylate, 2-hydroxyethyl acrylate, cycl opentadiene
acryl ate, ahe stooe. [Ajong tldmtoerhdctdony atlaliaed et hyl acrylate are
preferred. These may be used alone or in conbination of at |east two of

t hem 525The cont[@it (Tatkl ovelfioke hylemetrhazeydadeng n tohettabovrbove? [delscri bed
nononmeri c conponents is at |east 97% by wei ght, preferably 97 to 99. 9% by
wei ght, noméiphefier all 1 @5ttt @30 %diye atedidqyhfiromA ecateert aatsictofnq@acrfyla c
acid ester in the above- 5 described nononmeric conponents results in 3% by
wei ght or [ress, Iutipi sopeef erabhyaat leeastcdvdep by weisght , amdd anoneter
preferably at |east 1% by weight, and still nore preferably 1 to 2.98% by
wei ght. Theagent.ent ratio of acrylic acid ester of 0.1% by weight or nore
is preferable since the 10 generated copolynmer is effectively prevented
from bei ng deconposed easily, so that high heat stability during nolding
can be obtained. The content ratio of acrylic acid ester of 3% by wei ght or

| ess jigs pr efe-allg Fnce gt heat mesdstiasice of the obtained vehicle
nmenber can be attai ned.

According to the present invention, it is able to
provide a methacrylic resin cémposition suitable for
preparing a vehicle member therefrom, which composition
shows high flowability on molding and thereby can be

15 readily moided into .a thin thickness vehicle member, has

good mechanical strength and heat resistance, and 1is

superior in chemical resistance.

DETAILED DESCRIPTION OF THE EMBODIMENTS
20 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

25 components comprising methyl methacrylate and acrylic acid



15 The above-descri bed nononeric conponents may conprise, in addition to
nmet hyl nmet hacrylate and acrylic acid ester, other nononer(s) which is

copol yneri zable with nethyl nmethacrylate or acrylic acid ester. As such

ot her nononer, a nonofunctional nononer having one radical - pol ynmeri zabl e 20
doubl e bond and a pol yfunctional nononmer®having at |east two

radi cal - pol yneri zabl e doubl e bonds are nentioned, exenplarily. These nay be
used alone or in conbination of at |east two of them Exanpl es
of the above-described nonofunctional nononer ,

25havi ngonesadirc alheps iyner | zabl eloubk ebondir BetBYhefR&ERPIYE 246 d Sestler
such as ethyl nethacrylate, propyl nethacrylate, n-butyl nethacryl ate,

sec- butyl retlsdacylkaty, wedoththut yl met hacryl at e, 2- et hyl hexyl net hacryl at e,
cycl ohexyl net hacryl at e, benzyl met hacryl ate, 5cycl opent adi ene met hacryl at e;
unsat ur at ed car bhaxXyl ishadirdy & weddcathydsidelithiepéodd e ascroiyylate
acid, nethacrylic acid, maleic acid, itaconic acid, maleic acid anhydride,
i taconi ¢ acisd canhgdsided aimi tr ofern=carft akni oyl sonomer swwdhitaraceyl an de,
met hacryl am de, acrylonitrile, 10 nethacrylonitrile; a styrene based
nmononer suclrasrstnatans, o Mettylgtyrene; and so on. These may be used

al one or in conbination of at |east two of them Exanpl es of the
above-descri bed (alnf usicdw omal amonener fhavi ngated (BEBY toddo at least 3

radi cal - pol yneri zabl e doubl e bonds are 15 unsaturated carboxylic acid

di ester of gliycalirsueh 289 ‘et mdena«gl yeolediaretdwtrof aie, 3 but aredli ol

di net hacryl ate; al kenyl ester of unsaturated carboxylic acid such as allyl
acrylate, ally' methaghyhaie, adlnol eqinnameteghpoldyaltkamylt iest etMofMn)

pol ybasic acid such as diallyl phthalate, diallyl 20 rmaleate, triallyl
cyanaurateofrp apl b isacyagueal gtedngaionr af ede £ghboxyldra @eimo st el a of

pol yal cohol such as trinethyl ol propane triacrylate; divinyl benzene; and so
on. These nay e uged alene olunde o najd oo ic@tat eastigivwo(of) tiherh
25Especi al |y, the above-descri bed nonomeric conponents

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

15 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,

20 cyclohexyl acrylate, benzyl acrylate, 2-ethylhexyl acrylate,
2-hydroxyethyl acrylate, cyclopentadiene 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.

25 . The content ratio of methyl methacrylate in the above-



9 are preferably conprises the above-described pol yfunctional nononer
havi ng at | east two radical -pol ynerizabl e double bonds at a ratio of 0.02
to 0.3 parts by weight, nore preferably at a ratio of 0.05 to 0.15 parts by
wei ght, on 5 the basis of 100 parts by weight in total of nethyl
met hacryl ate and acrylic acid ester. Thé?eby, it becones possible to adjust
t he nol ecul ar wei ght distribution (MvV VMh) which is calculated fromthe
wei ght average nol ecul ar wei ght (Md) and the nunber average nol ecul ar
10wei ght (M1) both measured by GPC for the nethacrylic resin conposition in
the above- B6SEEIBEE MMANCTEHELC | SOMPPRERBF ed§l & Wi ht A7 &t PRbISGE MV Mn)
can be made smaller bydecreasingtheratiooftheabove-described .
pol yf unct i BAgERERERET ddndohSfol%c Yarfdi gt IS THFREBH MY M) 5 be
made | arger by increasing the ratio of the above-described pol yfunctional
monomer. by weAghitg a pol yneri zation nethod for copol ymerize the
above-descri bed nononeric conponents, various polynerization nmethods known
in the art suchPasc&uspehsionlio of acrylic acid ester in the above-
20pol yneri zati on, sol uti onpol yneri zat i onandbul k pol yneri zati on can be used.
Anong 5t hemdelsgirid bpol ymerdnzt i @ncpspprehes alepudded. iThes bayk wWedlgpkerdzat i on
can be conducted by, for exanple, continuously supplying the nononeric
conponent s le@spolbuterigapreherablvakdr lawbtso0 25bnby nvelghiteadtnst mdiid e
continuously taking out a reaction 10 m xture containing a copolymer after
a certain pesifeerdd iyt iate lieastthe % éactveri,ghand driersefiorle niard pposbsididley t o
obtain the copolyner with a high productivity.

1 to 2.98% by weight. The content ratio of acrylic acid

ester of 0.1% by weight or more 1is preferable since the
10 generated copolymer is 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.
15 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
20 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

25 having one radical-polymerizable double bond are



For copol yneri zing the above-descri bed nononeric 5 conponents, a

polyneri zation initiator is used. A polynerization initiator is not
particularly limted, and any of radical polynerization initiators known in
the art, for exanple, an azo conpound such as azobi si sobutyronitrile, a
per oxi de such as 1,1-di(t-butylperoxy)cy%lohexane, and so 10 on can be
used. The polynerization initiator may be used al one or in conbination of
at least two of them A content ratio of a polynerization initiator,
depending on a kind of an initiator, pol ymeri zati on tenperature and a
resi dence mﬁﬁ@apﬁYﬁééht%ﬁldl§S§@ﬁeﬁ&FPyfﬁSO@?hfb @eﬁéaﬁéggétﬁy &EFﬁﬁf 15
preferably 0.005 to 0.05 parts by weight, nore preferably 0.01 to 04
parts by weeghecronatiee basiudvdf MEGOasEtle Iy \aEqtu tn&%aqmlf?e‘ﬁm

met hacryl ate and acrylic acid ester. For copol ynerizing the
above- descttielséd brrydner | ve2DeonpbasAts, a2Thahnlieansf er MRjMCHIEA t used,
if necessary. A chain transfer agent is not particularly limted, but

pr ef er abl e coxdmbleey 1t her eofhethecmplespt ans sukdnagl n- butWEm@ﬁﬁﬂﬁkﬂter

n- oct yl mer capt an, ndodecyl ner capt an, 2-ethyl hexyltioglycol ate, and so on.
25These mayyvid opsedsalieme onethacopbanat i omstumaieshscarpoxylicofadiem A
content ratio of a chain transfer agent, depending on a kind of a chain
transfer agent,aaigol yargrydatdeon tésperdt ur esand a asesi dengéiti mneaedind,
reactor, is generally 0.008 to 0.40 parts by weight, preferably 0.21 5 to
0. 35 part syt haeirghti,c nced preabeeabl wdl.d8 1ita@oiBlc parid, bypakeiightgcionh t he
basis of 100 parts by weight in total of nethyl nmethacrylate and acrylic
aci d ester.anhydridd,pol yaeshzat izond esmpeyat de; f ar rciopodgaretdan ragi it dreg
above-descri bed nononeric conponents is adjusted adequately 10 dependi ng
on, for examplemera &idl asdaanyaemude, ofmdthe aradiaaldepol yoeylieatinonle, :
initiator used, but generally 100 to 200C, and preferably 120 to 180C. The
pol yney i zaticah dcapesmatisia d ;N Uy ranged sepredesmdt esudti nee stytemds to
provi de the generated copolynmer with high syndiotacticity, 15 and thus
provi de t hg,-ght@ined meltc) exnender oMl t hTaukki aiagntoechented eslicgianse, iand
since it is possible to obtain the generated copolynmer with sufficient

conver si on,cq itrhati gh g dredust ivid Yocamde. achi eved. The
above-descri bed nmethacrylic resin conposition

Examples of the above-described polyfunctional monomer
having at least two radical-polymerizable double bonds are
15 unsaturated carboxylic acid diester of glycol such as
ethylene glycol dimethacrylate, butanediol 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
20 maleate, triallyl cyanaurate, 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.

25 Especially, the above-described monomeric components



20 preferably conprises, together with the above-descri bed copol yner, a
heat stabilizing agent for suppressing thermal deconposition of the
copolymer. A content ratio of the heat stabilizing agent is preferably 1 to
2000 ppm by weight, nore preferably 1 to 1000 ppm by wei ght, and stil
25nmore preferably 1 to 100 ppm by meight9mﬁth respect to the 12 total
anount of the nethacrylic resin conposition.\Wen the above-descri bed
met hacrylic resin conposition is subjected to injection nolding so as to
mold it into a thin thickness vehicle nmenber as desired, a tenperature of
5 nol di ng P§es@reirrabhivglsemprdpssr &hgr Py e Fihses @9 furcrtdasicdg a
mol ding efficiency in some cases, and addition of the heat stabilizing
agent in thesemeasdsachndridbutbsas® sweh pedberl pely®erheaabovelyds&r i bed
heat stabilizing agent, 10 there are no specific limtations, but a
phosphor usbhedts safabid i zehgoagent Oafd &P oPganiRadiSulbli déstopoumP s e
menti oned, exenplarily. Anmong them the organic disulfide conpound is
preferred. pThéseady k& usedabionefod .0 dontl nbliparbs by Weaghttwerof
them 15As the above-descri bed phosphorus heat stabilizing agent, exanples
are tBi s(2thedi bashat ypphehy0 ) phrogphi by, weight in total of methyl
2-[[2,4,8,10-tetrakis(1, 1-di net hyl et hyl ) di benzo
[d, f]1[1, 3, 2kdhaxaplesphepidicabryljoxyfil, Msliexr. Thereby, it becomes
[2-[[2, 4, 8,10-tetrakis(1, 1-di nmet hyl et hyl ) di benzo
20[ d, f][ 1, Pp2kdibaxaphas phepi uet: 6- yh¢ oxypiethyklet hanamitne,diditphénydion
tridecyl phosphite, triphenyl phosphite, 2, 2-
met hyl enebi(s4 M) di iterdk buiy| pbehyh) @céy| phosphi tee weight average
bis(2,6-di-tert-butyl-4-methyl phenyl)pentaerythritol diphosphite, and so
on. These maylkeuwlsed akopator (Mn) 25aabichat | apambératavensde t wwlafcular
them Anong them 2, 2-

10 weight (Mn) both measured by GPC for the methacrylic resin

composition in 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
15 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

20 polymerizétion, 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

25 on into a reactor while continuously taking out a reaction



13 net hyl enebi s(4, 6-di -tert-butyl phenyl)octyl phosphiteis preferred.

As the above-described organic disul fide conpound, exanples are dinethyl

di sul fide, diethyl disulfide, di-n- 5 propyl disulfide, di-n-butyl

di sul fide, di-sec-butyl disulfide, di-tert-butyl disulfide, di-tert-anyl

di sul fide, dicyclohexyl disulfide, di-tekf-octyl disulfide, di-ndodecyl
disulfide, di-tert-dodecyl disulfide, and so on. These nmay be used al one or
in conbination of at |least two 10of them Anobng them di-tert-alkyl
disulfide is preferred, and di-tert-dodecyl disulfide is nore preferred.
The above- Hé&EMiEe TRt hEEEYY | @ reZp Nl Wetpoditrén dmGeEbAPRI SESHIPTERi ti on
to the heat stabilizing agent, various additives such as a nold rel ease
agent, an tiBeylity dhicolrer calysor lFingy thgarfore litgHts ddFudiley tyeattaidn
antioxi di zing agent, an antistatic agent, and so on, if necessary, as |ong
as the presést dopedimiegn wddds andtl dhoder ddus téffigt-s. When t he
above-descri bed nethacrylic resin conposition 20 conprises the various
addi ti ves such &1t hectral yseabringi nFhegengbageddseribeedbovionanadsiec
additives can be incorporated in the nmethacrylic resin conposition by a
met hod, f orcoewameings,a ret hodlyaprivherépn t Heicdpdlopneriobt abadd from

pol yneri zati on of the above-descri bed 25nononeric conponents and the
addi ti ves arod ymexdcawiitom eachtiddoot her rpt hpatthehtani xi Agmined,orand
exanple, a single screw extruder or a twin screw extruder; a nethod (b)
wher ei n t hambove-tesicrd bedo hpmenezaticonpohnendsoand khbenaddi ttheesa ar e

m xed with each other, and the resultant m xture is subjected to a

pol yneri zatfican ax@agtliegn ar0 gaal yerpgaeid asuret hod gxb ey ut Yihen addi ¢ ves
adhere to a surface of pellets or beads made of the copol yner described in
t he above (a@)perad ddheswrmddidd viesl -atie( tabedy Midtosthes eopsi epeare atandiessane
time as nolding. 100n the other hand, the above-described (Il) recites the
reduced vi sgosédy 98 tbednet g yéLymiesi facooposhitoatot the presentd
invention. That is, the methacrylic resin conposition of the present
inventi on/ showse e iredueed ndtsicasidy of Bado OB wB/tthend preferabt y 58
to 62 cnB/g

ratio of a polymerization initiator, depending on a kind of

an initiator, a polymerization temperature and a residence

time in reactor, is generally 0.002 to 0.06 parts by weight,

15 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

20 components, a chain transfer agent may be used, if

necessary. A chain transfer agent 1s not particularly

limited, but preferable examples thereof are mercaptans

such as n-butylmercaptan, n-octylmercaptan, n-

dodecylmercaptan, 2-ethylhexyltioglycolate, and so on.

25 These may be used alone or in combination of at least two



15 at 25C when it is neasured in the formof a chloroformsolution at a
concentration of 0.01 g/cnB. I f the above-described reduced viscosity
is too small, the obtained vehicle nenber shows | ow chem cal resistance and
mechani cal strength, although nol ding processability is 20 inproved. If

t he above-described reduced viscosity isitoo large, nolding processability
beconmes inferior, and it becones difficult to nold a thin thickness vehicle
menber. However, the reduced viscosity in the above-described range can
attain suitable chem cal resistance, nechanical 25strength and nol di ng
processabi [dft ythem. pr efar crgtanthi Aatis thf cknessavehi eFensepberd IRHE
reduced viscosity can be within the above-described range by, for exanple,
adj usti ng aersmoumg ofont hea ch&indt r axfsf er agbﬁinmhtéﬁnﬁgeﬁseégﬁmtr a

pol yneri zati on of the above-descri bed nononeric conponents. 5The reduced

vi scosi ty terdenetrd Zsd idec rteagedt Ay denarehst e g dve et unitmepfin hee adiad 1y
transfer agent. The above-described (I11) recites the MFR of the

met hacryl i d sr esire mdnpo$ t00dn wf G.HY praagentby Meaeitliton. prifegrdlsly the?l

met hacrylic resin conposition of the present 10 invention shows the MR of
at least 3ty 10 3bH mamprsefoer aldiygh3 t oncr g/t fempbland Ml e prefBr giHst B to 7
g/10 mn at 23000 which is neasured under a load of 37.3 N If the
above- deschiybetirgdyceth MR ilsas 09 sfulD) pakdisndyypmwededsahin itot dlecafres
inferior, and it beconmes 15 difficult to nold a thin thickness vehicle
menber. Howemeryl ke HdR vl tdheambovesydeiscrddiedl gssrege. can attain suitabl e
nol di ng processability for preparing a thin thickness vehicle nenber. The
MFR depends on tzhepbegheedzuicseasi tampéhetepapdasid i eopolyinbeizing the
above-descri bed nonomeric conponents, 20 the polynerization tenperature
for copol yneydwa e ddre v el dnte KiapaReidsen e di S e dus The MRyeate be
within the above-descri bed range by, for exanple, adjusting the reduced
viscagi ty anglofdihe 6ANPaSid i eRafblihe Abaveddestdi bad AMAOMEr bE  the
conponents while setting a certain 25pol ynerization tenperature. The MR
tends to beddidLasg81ymerization initiator used, but generally 100°

to 200°C, and preferably 120° to 180°C. The polymerization
ﬁemperature in such range is preferable, since it tends to
provide the generated copolymer with high syndiotacticity,
15 and thus ©provide the obtained vehicle member with
sufficient heat resistance, and since it 1s possible to
obtain the generated copolymer with sufficient conversion,

so that a high productivity can be achieved.
The above-described methacrylic resin composition
20 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 is preferably 1 to 2000 ppm by
weight, more preferably 1 to 1000 ppm by weight, and still

25 more preferably 1 to 100 ppm by weight with respect to the



16 by setting the reduced viscosity at a | ower value, by increasing the
content ratio of acrylic acid ester in the nononeric conponents, or
i ncreasing the content ratio of the pol yfunctional nononer in the nononeric
conponents. 5 The above-described (1V) recites the nol ecul ar wei ght
di stribution of the methacrylic resin co%%osi tion of the present invention.
That is, the nmethacrylic resin conposition of the present invention shows
t he nol ecul ar wei ght distribution (MM M) of 2.2 to 3.8, and preferably 10
2.2 to 3.5, which is calculated fromthe_wei ght average nol ecul ar wei ght
(M) and t k@tadnmErowver &ge Thst eBaFARCHEL §Rt 1OV bPRPRASLTRd by RSPE.
The nol ecul ar wei ght distribution (Mv M) not |ess than 2.2 can inprove
mol di ng pr 6&€ssadlpPV¢ ylandr Hapd ovE@eths caydiiccal Te 5t st &RERCSE TLRE obtdi ned
vehi cl e menber. The nol ecul ar wei ght distribution (Mv M1) not nore than 3.8
can bri ngs sabogctgsod omdehat tdain strleHgih 5 ahd vitAiched vieHicle Therber .
The nol ecul ar wei ght distribution (MvV VMn) can be within the above-descri bed
range by, ftéuickv@ms e vedadjcusmengepol paer fgai red, condi tsPRratitte asef he
conposition of the above-described nononeric conponents. The above-
descriShed weilghmnoavier aget nekecultarghsei gheriivdy @ suappfopr taeelpproce® 965 000
to 115,000, and the above- described nunber average nol ecul ar wei ght(M)is
25appr opr i anelingafsdom 30,00 iry 5 000.dnrya igaseonf ¢dres 1 2rabodd delser i bed
wei ght average nol ecul ar wei ght (My) of 96,000 or nore, the obtained
vehi cl e nenrtferthshdws tsftfatci leiti mherdeod iresitstsmcm sd eorcasidowfes heo
above- descri bed wei ght average nol ecul ar weight (Mv) of 115,000 5 or |ess,
sui t abl e nmaluibng fiffrcacessability can be obtained. In a case of the
above-descri bed nunber average nol ecul ar wei ght (Wn) of 30,000 or nore, the
obt ai ned vehi cl esrendeer takowabsutttdesent brEchaaktal ssélvehiyt hng Si agent he
nmet hacrylic resin conposition of the present

10 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.

15 As the above-described phosphorus heat stabilizing
agent, examples are tris(2,4-di-t-butylphenyl)phosphite,
2-11[2,4,8,10-tetrakis(l,1-dimethylethyl)dibenzo
[d,f]1[1,3,2]dioxaphosphepine-6-yl]loxy]-N,N-bis
[2-[[2,4,8,10-tetrakis (1, 1-dimethylethyl)dibenzo

20 [d,f11[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

25 combination of at least two of them. Among them, 2,2-



10 invention shows high flowability on nol di ng and good chem cal
resistance, it can be preferably used as a nolding naterial for a vehicle
menber. Specifically, the nmethacrylic resin conposition of the present
invention can be preferably used as a nolding material for nolding a thin
15 thi ckness vehicl e nenber which has a thickness of about 1 to 2 mm and
can be preferably used as a nolding material subjected to injection
nol di ng. The vehicl e nenber of the present invention is obtained
by subjecting the above-described nethacrylic 20resin conposition of the
present i nyErhyened lisn|le i tfol tdinvg: v IEdre rekarfst e/ LRRO SR i f er abl 38 at
| east one selected fromthe group consisting of a rear |anp cover, a head
| anp cover pr&fgdrs®d.and a neter panel. Such vehicle nenber can be obtai ned
by using the above-described 25net hacrylic resin conposition as a nol ding
material, 18 fiAd | ftea mbbuecdegeribedl eabvdaripavithguhitdet atemrdiitkness
with the nolding material in a nolten state (by injection), cooling it, and
t hen rel easixagrd ool deel ditethy 1f rdimulieidml ddishbye coserldticley, dimen-
above-descri bed vehicle nmenber can be obtai ned by supplying the
above-Adescrodved Imet aenylfiicier,esi dieorposivli ondteuafegei ndetifseambiioyl
‘exanpl e, a hopper, noving a screw backwardly wile rotating it to nmeasure
t he net hacrajilsud friessd ,n dhiciEosi-thuwirny I ndidhel £ibe cydinidert, -arel t i digswhieide,
met hacrylic resin conposition, filling a nold (e.g. nmetal nold) with the
nol t en net kecrydlichesasl n €ospbSidépn dhdeerpressyile, dietdifmideg t hdmdor a
certain time period until the nold is sufficiently cool ed, and then opening
t he nmol d t aldoaksyloutidbl hedepl ded-agdti-ed@iecyl diAsltfddeariauds condoti ons
for preparing the above-descri bed vehicle nmenber such as a tenperature for
mol di ng t henaddimgy Mk etball, ad drenper ainr eonbihbheionl dfomt rMjeecdd ngwd he
nol ding material into the nold, a pressure at 20 which the nethacrylic
resi nnconpasa tiramn f i Idnethd neidie, rapl-okdsc+£klay nedh §01 £ piessurer&eepiag, they
can be set appropriately and are not particularly limted. Exanples

and di-tert-dodecyl disulfide is more preferred.

The above-described methacrylic resin composition may
comprise, in addition to the heat stabilizing agent,
various additives such as a mold release agent, an

15 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

20 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

25 monomeric components and the additives are mixed with each



19 exanpl es bel ow, al though the present invention is not limted to the
follow ng exanples only. In the foll ow ng exanples, units expressed by "%
and "parts" for a content and/or usage are based on weight (wt) unless

ot herwi se specified. Exanple 1 <Preparation of Methacrylic resin
conposition> Firstly, 98%of methyl nethitrylate and 2% of nethyl 10
acrylate were m xed together to obtain a m xture thereof. This m xture was
further m xed with ethylene glycol dinmethacrylate at a ratio of 0.1 parts
on the basis of 100 parts by weight in total of methyl methacrylate and
met hyl acr pltdeg vy dbtal imebhoReKiiadcéiporfetit sSXamNeXt , BhédhPaienaFrew
nonomner i cconponent swere pol yneri zed by bul k pol yneri zation. Mre

concr et el y exarpoleymeni Zattivém sedsivorexdquidsged aMmet e dst (r etheResinsips i ed
respectively and continuously with the above-descri bed nononeric

conmponent s 2bOve3 degsctrs beld manaigtic 20ompensih per arg) Epel clvekdigess are
polyneri zation initiator, 0.30 parts of n-octyl nmercaptan as a chain
transfer agemed diwiéht - dedécylotdiesul f iadel aghe t herawaltasttabiniixtiuke agent at
an anmount whi ch corresponded to about 20 ppm by weight with respect to the
t ot al Sanmpbustubgfecttlkel nbonorer polymrparention 25Jdet poh yrier | pal yoarieact ion was
conducted at 175C with an 20 average residence tine of 30 min, and a
reacti on mmetthoel (&c pawhieakliy copel yaeiitiedsmeddread ) twasa contrifroeusdfy
taken out of the polynerization reactor. Note that the ratios of the

pol ymer i zatiedn eitii t b at deaand hdee clodi Nt ansbel yagentddywer Bodxbt inontldhe
basis of 100 parts in total of nethyl nethacrylate and nethyl acrylate.
The reacti ebo¥ieXt (e take&nthut seiditthergpolamernzatdoniteacter wasolymer
continuously supplied to a devolatilizing extruder. While unreacted
nononeri c GANpeReamareriencl Greemieriedyvapori zati on, t hemet hacrylicresin

10 On the other hand, the above-described (II) recites
the reduced viscosity of the methacrylic resin composition
of the present invention. That 1is, the methacrylic resin
composition of the present invention shows the reduced
viscosity of 55 to 65 cm’/g, and preferably 58 to 62 cm®/g

15 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

20 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

25 strength and molding processability for preparing a thin



conposition in the formof pellets was obtained. <Evaluation> Wth respect
to the obtained nethacrylic resin 15 conposition, a reduced viscosity, an
MFR, GPC, nol ding processability, chenmical resistance, heat resistance and
mechani cal strength were neasured and/or evaluated. Each of the eval uating
met hods and the neasuring nethods are expPained bel ow, and results thereof
are shown in Table 1. 20 (Measuring nethod of Reduced viscosity)
Pursuant to |1 SO 1628-6, 0.5 g of the obtained nethacrylic resin conposition
in the formof pellets was dissolved into chloroformso as to forma
sol uti on ofth8@k2&esB, valntcle s megtheged vikosreguand edEsinsdd at C28CRA th
21 the use of Cannon-Fenske visconeter. (Masuring nethod of MFR)
Pur suant t @ilhSnK7Z2E0 abowasuesreritbaths aowed doted @t SZZWOE urfErv st irgad  of
37.3 N. (Measuring nethod of GPO A nmeasurenent sanple was prepared
by di ssol viamg &foumgt obft heheobthaned ettty | dgepbsiviicbnpbsi vised i1 he
form 10 of pellets into 20 nL of a tetrahydrofuran (THF) solvent. A
measuri ng apiayreirisatsec WHS tass exitlved dpes dmistiead [nargpriesol © ot e asft £ . TSKgel
Super HM H' and one colum of "Super H2500" in series, both of which were
manuf act ur ethebyrdaasodd Cot povat tontedadparto i bk odacGP@sapprvatiusc meamifragt ur ed
by

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

10 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/10 min at
230°C which is measured under a load of 37.3 N

If the above-described reduced MFR 1is too small,
molding processability Dbecomes inferior, and it becomes

15 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,

20 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

25 polymerization temperature. The MFR tends to be increased



15Tosoh Corporation, and applying as a detector an RI (Refractive | ndex)
det ector. Wth the use of this neasuring apparatus, an elution tine
and an intensity were nmeasured while setting an injection anount of the
measurenent sanple at 20 pL and a 20 flowrate at 0.6 nL/mn. Then, a
wei ght average nol ecul ar wei ght (M) and!@ nunber aver age nol ecul ar wei ght
(WMn) of the neasurenent sanple were neasured based on a calibration curve
whi ch has been obtai ned from seven kinds of nethacrylic resin conpositions
havi ng nonodi spersity wi th 25known and different nolecul ar weights,
manuf act ur 84 byetR2nGhdvie Dewid e K. vigapantyA #bl @cu#aweﬁeimfuer by
di stribution (MvV M) was cal cul ated fromthese val ues.bé]Eval uati ng met hod
of Mol di ngipcaecessalsi |tihsy)coOWent t hatise odf afryhjecitbnh ABFEFngmecH ne
(" 150D Model " manufactured by FANUC CORPORATI ON, Japan), the nethacrylic
resin conposinomen iwascompersedsi nos tiwckemdtnof ther cetreshi Fakaetad
nol ds having different thickness froma center position of respective netal
nmol ds. A it@edipstlarfoe qthgnaleachehasy itrhd heetraamgiic aesinenesisosi tion in
respective netal nolds was neasured (spiral flow | ength). The reached
di st ance was detTéveniaiedrdrydaeadilay a(E¢nl ecnhieh was tcdesfidrreddirdm t he
nmetal nolds onto the injection nolded articles. It is understood that the
15 | onger tHhetrdachdcrdi of ante imethderpettereshe nodrpory praocessabila ty
is. The injection conditions and the used circul ar netal nolds were as
foll ows. Tenperattur eiifedblalh Ng: 260G tTenjper at the omeNbkalryidlad: HGOCGn
20l njection rate: 80 mmisec Injection pressure: 75 MPa

composition of the present invention shows the molecular

weight distribution (Mw/Mn) of 2.2 to 3.8, and preferably

10 2.2 to 3.5, which is 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

15 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,

20 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

25 appropriately from 30,000 to 50,000. In a case of the



Crcular spiral netal nmold (A): a circular spiral netal nold having a

thi ckness of 2 mmand a width of 10 mm was used. 25C rcul ar spiral netal
nold (B): a circular spiral 23 metal nold having a thickness of 1 mmand a
wi dth of 10 mm was used. (Evaluating rre;iﬂ);lpd of Chem cal resistance)
SFirstly, with the use of an injection di ng machi ne ("140T Model "

manuf actured by MEIKI CO., LTD, Japan), the nethacrylic resin conposition
was injected to obtain a flat plate having a length of 250 nm a w dth of
25.4 mm and a thickness of 3 nm The injection conditions were as

10f ol | ows. *P&WFerasne 25 MIPAPRE: 250 FnPé R e of WRBLar nbld) evc
Then, the obtained flat plate was dried in a vacuumdryer for five hours
fol | owed by %pdidly pPhceddb® a 15¥esi CPARdPSo ot hle sPEEPREN. ShOWS The
obt ai ned speci men was used to conduct a chem cal resistance test. The test
was conductsed fifigndonchemt ce enperactireécend hifi @i tS2 T 0ft ot 23RV 20% RH
(Relative Hum dity). The nethod of the test applied a cantilever 20net hod
and proced@essigoahed ¥towpigredayr meledrlar weigqhyly $¥pportd nglIHEO

speci men by sandwi ching its one end with .a fixed base and supporting the
speci fen froamiessi oseitsbde arldipesinioregdalckiiy pepnt Peofolitss ran -
distant fromthe fixed position to keep the specinen horizontally; 25(b)
appl yi ng alnoadl oase viie tdtcherbeve-dfschibspenimbar 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
10 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
15 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
20 resin composition of the present invention to injection
molding. For example, 1t 1s 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 wvehicle
member can be obtained by using the above-described

25 methacrylic resin composition as a molding material,



24 to generate a certain surface stress in the specinen; (c)
appl yi ng ethanol ("reagent first grade ethanol" manufactured by Wako Pure
Chem cal Industries, Ltd., Japan) on the upper side of the specinen, and .
periodi cally 5applying ethanol so as to avoid ethanol fromvolatilizing and
bei ng di sappeared; and (d) deter mhe a tine period (sec) fromthe
start of applying ethanol until appearing of craze on the specinen.
According to this nmethod, the craze appearance tine 10 was determ' ned
under a surface stress of 10 MPa to eval uate chenical resistance. [
under st ood fiHdti thé Morger( e Eredze apPelr difce 19 e 9% FaHe tﬁﬁtq]‘é}est%e
chem cal resistance is. The | oad required for the certain
surface st r‘/”é&’?é1 wais 15daling MadE Rt HE oMoy Eqiat | Y (DI eSurtaloe
Stress (MPa) [(6 x Ax B)/(C x D2£] x 10-6 () A. Load (N)
Di st ance flcémllﬂmll%rhim pehat themappeieasivn poitnldsd L@éﬁl%h‘? Zgem Whit h of
Specimen (nm) D. Thickness of Specinen (m (Evaluating nmethod of Heat
resi st anceold. Pursuant to JI'S K7206 (B50 Method), a Vicat
sof t eni ng

5 More concretely, the above-described vehicle member

can be obtained by supplying the above-described
methacrylic resin composition to a cylinder from, for
example, a hopper, moving a screw backwardly wile rotating
it to measure the methacrylic resin composition in the
10 cylinder, melting the methacrylic resin composition,
filling a mold (e.qg. 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
i5 the molded article.

As to wvarious 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

20 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

25 The present invention is explained in more detail by



25t enperature was determined wth the use of a heat 25 distortion tester
("148-6 parallel Mdel" manufactured by YASUDA SEI KI SEI SAKUSHO, LTD.,
Japan). It is understood that the higher the Vicat softening tenperature
is, the better the heat resistance is. 5 (Evaluating nethod of Mechani cal
strength) Pursuant to JI'S K7162, al4A speci nen was prepared by
i njection nolding, and subjected to a test with a velocity of 5 nmimn to
calculate a tensile fracture stress (MPa). 10It is understood that the
hi gher the tensile fracture stress is, the better the nmechanical strength.
Conpar at i vEXERRAFISe PeRrPrst | ¢l thBHERer FRecORPORRREs WeYe ptepared &or di ng
15 to simlar procedures to the above-described Exarrgl e 1, except for that
a ratio of lasdhgld et helee yEal éowasaclkamged ofsr o 198% t 6n9THe & Tlatqvei ror
met hyl acrylate was changed from2%to 3% and ethylene glycol
di met hacr ylezeaplgs non iddd ek P 20Nesd , PY he’ hoadfer Pe rédpdmentss amrtent
pol ymeri zed by bul k polynerization to obtain a methacrylic resin
conposi ti oanidf arheusegen cfrpeblastesl aevoril gt o (itri | ARl psdcediras’ise t he
above-descri bed Exanple 1, except for that a ratio of
1, 1- diy( t - bstrplogdriexy) cycl ohexane used as 25t he pol ynerization initiator was
changed from0.03 parts to 26 0.02 parts, a ratio of n-octyl nmercaptan used
as the chain transfer agent was changed from0.30 parts to 0.20 parts.
Example 1
<Preparation of Methacrylic resin composition>

Firstly, 98% of methyl methacrylate and 2% of methyl

10 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.

15 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~-

20 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.

25 The polymerization reaction was conducted at 175°C with an



Wth respect to the obtained nmethacrylic resin conposition, a reduced
viscosity, an MFR, GPO, nolding 5 processability, chem cal resistance,
heat resistance and nechani cal strength were neasured and/ or eval uated
according to simlar procedures to the above-described Exanple 1. Results
t hereof are shown in Table 1. 1OCorrparat¥Q/e Exampl e 2 Firstly,
nononmeri ¢ conponents were prepared according to simlar procedures to the
above-descri bed Exanple 1. Next, the nononeric conponents were pol ynerized
by bul k polynerization to obtain a nmethacrylic resin conposition in 15 the
form of pePlVEEsI&c E6EdNRG o tdimf 194r 3o Fidturds th 1597¢ I8 SV dd<tyS by
Exanpl e 1, except for that a ratio of 1,1- di(t-butyl peroxy)cycl ohexane
used as t h®agdliypddni z&PPORYIAFE Zaformafe’t thahgdd St rGWB?@QOE%h/s %aken 02
parts, a ratio of n-octylnercaptan used as the chain transfer agent 20was
changed fr ®mt0.c30 thar P lyser 146 tiat sreactor. WNAH & dsipdettheo tHe Tbtdh ned
met hacrylic resin conposition, a reduced viscosity, an MFR, GPO, nvol di ng
processabi Ithey pehers tbda tlewt siantdéathsatendesise afkeiand reechad cgent
strength were nmeasured and/or eval uated 25according to simlar procedures
to thé abowerdeskribedn 2Th&Exdmslic 10f REHU twatther adf reakhedn netimabl e 1.
Conparative Exanple 3 Firstly, nononeric conponents were prepared according
5 to sim et hproysduree sinco med vdbavesydesty i bed Exanpl e 1, except for that
a ratio of methyl methacrylate was changed from98%to 95% a ratio of
met hyl acryl at e Thes cdmnigech f moRt2%et ¢ 84N amdt ebhyltéree ppdooirization
di net hacryl ate was not added. 10Next, the nononeric conponents were
pol ymeri zeddaytad k wad yremtzaticrstyo ohimplnied netdhaca yldevelssinlizing
conposition in the formof pellets according to simlar procedures to the
above- descrasiedideranpl e Whiexcephrekertehat m@noatird cof components were
1,1-di (t-butyl peroxy)cycl ohexane used as 15 the polynerization initiator
was altangedddeer@d3 payts vepbrD2apavhs, athati oneftheadoctlyilarer capdan used
as the chain transfer agent was changed from0.30 parts to 0.20 parts.
composition in the form of pellets was obtained.

<Evaluation>
With respect to the obtained methacrylic resin
15 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.
20
(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

25 cm®, and its reduced viscosity was measured at 25°C with



Wth respect to the obtained nmethacrylic resin conposition, a reduced
viscosity, an MFR, GPC, nolding 20 processability, chem cal resistance,
heat resistance and nechani cal strength were neasured and/ or eval uated
according to simlar procedures to the above-described Exanple 1. Results
t hereof are shown in Table 1. 28 Cbnpar%%ive Example 3 1S6 | zo-0 | 0zo
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the use of Cannon-Fenske viscometer.

(Measuring method of MFR)

Pursuant to JIS K7210, measurement was conducted at

5 230°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

10 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

15 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 ulL and a

20 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

25 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 values.

(Evaluating method of Molding processability)

5 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

10 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 understood that the
15 longer the reached distance 1is, 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

20 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.

25 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)

5 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

10 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

15 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

20 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;

25 (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

5 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

10 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 better the chemical
resistance is.

The load required for the certain surface stress was

15 calculated by the following equation (1i):
Surface Stress (MPa) = [(6 x A x B)/(C x D?)] x 107® eee (1)
A: Load (N)

B: Distance from Fulcrum point to Application point of
Load (m)
20 C: Width of Specimen (m)

D: Thickness of Specimen (m)

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

25 temperature was determined with the wuse of a heat



OST OzZT OIT S9 QOO\O (parts by wt) (parts by wt) (parts by w) (b/rulD)
(LITE OT/b) | | : Z. .. ...

25

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).

10 It is understood that the higher the tensile fracture

stress 1s, the better the mechanical strength.

Comparative Example 1
Firstly, monomeric components were prepared according

15 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.

20 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)cyclochexane used as

25 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

5 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.

10 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

15 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
20 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

25 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
5 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.

10 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

15 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

20 processability, chemical resistance, heat resistance and
mechanical strength were measured and/or evaluated
according to similar procedures to the above-described

Example 1. Results therecf are shown in Table 1.



Chem cal resistance Heat resistance Mechanical Strength 29 As
apparent from Table 1, it is understood that Exanple 1 showed good results
in nolding processability and chem cal resistance. In contrast, Conparative
Exanpl e 1 of which reduced viscosity was higher than the prescribed 5

val ue and of which MFR and nol ecul ar weight distribution (Mv V1) were | ower
than the respectively prescribed val ues showed inferior results in nolding
processability and chem cal resistance. Conparative Exanple 2 of which
reduced viscosity was | ower than the prescribed value 10 showed a good

result in nol dj ODCESSApi 1Ty}, Pbuf phpwed an extnenel y[inierior result
in chemcal re cel and an nfefbpe| result in nmechanical strength.
Conpar ati ve Ex 3 of i Lrgont% sati® of aethylomethacrylate was
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entitled "METHAC C RE?I@g@@MEQ$§{gpN1:QR3VEHIGLE MEMBER. & The contents
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menber, characterized by (I') conprising a copolyner polynerized
fromnononeric 5 conponents conprising nethyl nethacrylate and acrylic
acid ester wherein a content ratio of nmethyl nethacrylate is at |east 97%

by wei ght, (I'l) showi ng a reduced viscosity of 55 to 65 cnB/g at
25C neasured in a formof a chloroformsofution at a 10concentration of
0.01 g/cn8B, (Ir1) showng a nelt flowrate (MFR) of at |least 3 g/10
m n at 230C neasured under a load of 37.3 N, and (I'V) showing a

nol ecul ar wei ght distribution (MvM M) of 2.2 to 3.8 calculated froma

wei ght average A6l eegParerbwefghl (Mplandla nbfbers avErdys e chibat

wei ght (M) both neasured by gel perneation chromatography GPC) 2. The

met hacryl i Expeile donpeseti GROForreg Wél dine moldigvhd@: g o 261%i m 1,
wherein a content ratio of 20acrylic acid ester in the nononeric conponents

is at | easthemi%By resiighrncs.. Thd nmerndaaypiti-c Goapiar addsosivaren & dr
vehi cl e menber according to claim1l or 2, wherein the nononeric
25conponentdicbnprédeced02viec@s Bt pamtass b@i\@étieght thfng the prescribed
5 value and of which MFR and molecular weight distribution
(Mw/Mn) were lower than the respectively prescribed values

showed inferior results 1in molding processability and

chemical resistance. Comparative Example 2 of which

reduced . viscosity was lower than the prescribed value

10 ° 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

15 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.

20 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.

25



31 pol yfunctional nmononmer having at | east two radical pol ynerizabl e doubl e
bonds, on the basis of 100 parts by weight in total of nethyl nethacrylate

and acrylic acid ester. 5 4. The methacrylic resin conmposition for a
vehi cl e nenber according to any of clains 1 to 3, wherein polynerization of
t he nononeric conponents i s conducted by3%ulk pol ymeri zation. 10 5.

The nethacrylic resin conposition for a vehicle menber according to any one
of claims 1 to 4, which is to be subjected to injection nolding. 156.A
vehi cl e nenber which is obtained by subjecting the nmethacrylic resin
conposi t i oHHAdc3rdiChg 1B Lary ‘one of clainms 1 to 5 to injection nolding.
7. The vehicle nenber according to claim6, which is 20at | east one sel ected
froma group cofsi st Pngmefhacrgaicl afps EdveONRPHed® afprcoverved &isor
and a neter panel.
member, characterized by
(I) comprising a copolymer polymerized from monomeric
5 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
10 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

15 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
20 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

25 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 1in total of methyl methacrylate and acrylic acid

ester.

4. The methacrylic resin composition for a vehicle
member according to any of c¢laims 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 claims 1 to 4, which is to

be subjected to injection molding.

0. 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.



