PROCESS FOR PRODUCI NG METRACRYLI C RESI N MOLDI NG
MATERI AL FI ELD OF THE | NVENTI ON [ 0001j The
present invention relates to a process for producing a
nmet hacrylic resin nolding material BACKGROUND OF THE
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The present invention relates to a process for

producing a methacrylic resin molding material.

BACKGROUND OF THE INVENTION

[0002]

The methacrylic resins have long been used for car
lamp covers, 1lighting covers, signboards, optical lenses,
transparent tableware, etc. due to their superior
transparency and weatherability. Recently, they have also
been used for stationary articles or containers having
relatively thick walls, accessories, etc. because of their
transparency. These methacrylic resin moldings are
generally produced by injection molding methods, and
therefore, the methacrylic resins are processed into
pellets and the pellets are supplied as molding materials
for the methods.

[0003]

The typical injection molding method is outlined below.
The injection molding machine used for the method Iis
composed of a die, a die closing device for moving the die

in the die c¢losing direction or the die opening direction,



20f or the nethods. [0003] The typical injection

nmol ding method is outlined below The injection

nol di ng machi ne used for the nethod is conposed of a
device for noving the die in the die closing direction

or the die opening direction, and a device for

injecting a nolten resin into the closed die, The die
consists of a core plate and a gavity plate, wherein a
sprue for passing a nolten resin therethrough is

formed in the cavity plate, a runner and a gate are

formed along a parting |ine between the core plate and
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The i njection device Is used for plasticizing an

nel tingea mldingedmtier i aly sothtdhend ngeetding @hteen both

filling 15the nolten material into the cavity of the

di e.fi@es is formed. 1In some cases, the cavity plate may be
installed with a hot runner for passing a molten resin
therethrough while keeping it warm, and may also be
structured such that the molten resin reaches through a hot
chip to the gate formed along the parting line. The core
plate may have a push-out device for taking out a molded
article. The injection device is used for plasticizing and
melting a molding material, and then injecting and filling
the molten material into the cavity of the die. The
injection device is composed of a cylinder, a screw
rotating in the cylinder, an injection nozzle attached to
the top of the cylinder, a hopper for supplying a molding
material into the cylinder, a motor for rotating the screw,
a ram mechanism for moving the screw forward, etc. The
screw 1s equipped on its periphery with a heater for
melting an internal molding material.
[0004]

The molding material is supplied into a cylinder by

the rotation of the screw, heated by an energized heater,



i njection device is conposed of a cylinder, a screw
rotating in the cylinder, an injection nozzle attached

to

the top of the cylinder, a hopper for supplying

a nolding material into the cylinder, a notor for
rotating the screw, 20 a ram nmechani smfor noving the
screw forward, etc. The screw is equipped on its
periphery with a heater for nel £ing an internal

nol ding material. [0004] The nol di ng
material is supplied into a cylinder by 25the rotation
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stopped when it is reached a desired position. When the
screw gradually moves backward while rotating, the
decomposed gases of the molten resin, air, water vapor,
etc., which are caught in the resin, are exhausted backward
by applying an appropriate back pressure from behind the
screw, and degassed from a hopper part. Then, the screw is
moved forward by a ram mechanism to inject and f£fill the
molten resin into the cavity of the die from a nozzle and
to apply a holding pressure for compensating a volumetric
shrinkage caused by the cooling solidification of the
molten resin. Then, the cooling of the molding in the die
and the metering of a molten resin for the next molding are
concurrently carried out. After the completion of cooling,
the die is opened by moving the core plate to remove the
molding.
[0005]

When a molding having a relatively thick wall or a
large volume is produced by such injection molding methods,
a large amount of molten resin must be accumulated in the

cylinder in the step (a plasticization step) of feeding the



deconposrid gases of the nolten rosin, aid., water

vapor, etc., which are caught in the resin, are

exhausted. backward 10 by applying an appropriate

hack pressure from behind the screw, and degassec

froma . hopper part. Mon, the screwis npood forward

by a ram nechanismto inME!'ct and fill the nolten

resin into the cavity of the dié froma nozzle and to
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15 shrinkage caused by the cooling solidification of
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are not obtained because of the mold shrinkage of the
methacrylic resin if the molding is not sufficiently cooled
and solidified up to its central layer. Therefore, a long
cooling time 1is necessary, and one cycle time Dbecomes

10 longer.

[0006]

When a molding material in a molten state accumulates
in a cylinder for a long time, as described above, the
molding material as a whole melts more than necessary and
15 the adhesion of the half-molten meclding material (soclid)
staying in the channel of the screw with the cylinder inner
wall is enhanced, so that it becomes hard to feed the
molten resin forward. In addition, a molding material
melts early in a supply zone of screw and the molten film
20 is easily formed in the periphery of the screw, so that it
becomes hard to exhaust the decomposed gases and/or water
vapor during metering backward. Therefore, the feeding is
delayed and thereby the decomposition of the molding
material is further promoted, so that the generation of the

25 decomposed gases 1is significantly increased. As a result,



molt. nrosin to the top of the screw and accunul ati ng
it therein, and therefore, a lot of tine is needed for
netering, In addition, when the nolten resin filled tg
a die is cooled by the heat exchange with the die
surface, it 3 is likely that the predeterm ned

di mensi ons of the nolding are not obtained because of
the nol d shrinkage of the merhaéxylid resi:n if the
nolding is not sufficiently cooled and solidified up
toits central layer, Therefore, a long cooling tine
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attached to their surface and having an angle of repose
adjusted to a predetermined range after attaching the amide
compound thereto. There were, however, problems that a
uniformity in angle of repose of the resulting methacrylic
resin molding material was hard to obtain and an effect to
inhibit the generation of the bubbles and/or the silver was
hard to stably obtain when the molding material was applied
to the injection molding methods.

[0008]

[Patent document 1] JP 08 217945 A

SUMMARY OF THE INVENTION
[0009]
Accordingly, an object of the present invention 1is to

provide a process that can produce a methacrylic resin



5 defbct of shiny silver streak:, so-called. 'silver'’
by bubbl es may occur on the surface at the nolding.,

[ 0007] To solve such problens, for ecanple, JP
02 217945 A (patent. docunent. 1) suggests to use, as
a nolding material, 10 nmethacrylic resin pellets

contai ning an am de conpound attached to their surface

and havi ng an angle of renose aéjusted to a

predeterm ned range affter attaching the am de

conpound. therete, There were, homever probl ens that
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t he bubbl es and/or the silver was hard to stably

obt af sodyen the nolding material was applied to the

i njection nolding. nmethods., [0008] 20[ Patent docunent
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achieved by attaching an amide compound to the surface of
methacrylic resin pellets at a certain temperature, and
thus, the present invention has been completed.

[0011]

Namely, the present invention provides a process for
producing a methacrylic resin molding material, comprising
attaching an amide compound to the surface of methacrylic
resin pellets at not less than 35°C.

[0012]

According to the present invention, a methacrylic

resin molding material having a high uniformity in angle of

repose can be produced.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013]

The present invention is explained in detail below,
The methacrylic resin pellets to be used as a raw material
in the present invention are pellets (granules) of a
methacrylic resin composition containing a methacrylic

resin, or containing, in addition to the resin, mold



it molding material having a high uniformty in angle
of X epose, [00101 As the result of extensive
researckes, the present inventor found that the
shove-nenti oned obj ect can be achi eved by attaching an
am de conpound to the surface of nmethacrylic resin
pell etsa certain tenperature, at.and thus, the prtsent
i nvention has been conpleted. [0011] Nanel y, the
present invention prppddes a process for producing a
met hacrylic resin mdding mate: 171211 conpi Si n4.
attaching. an ani db conpound to the surface of

net HEdeyPEc #%38its petitetty iatchot! 198ds ¥ sse; [COLZants,

oxidation inhibitors, flame retarders and the like.
[0014]

The methacrylic resin may be a polymer obtained by
polymerizing a monomer mainly comprising methyl
methacrylate, for example, a monomer comprising not less
than 50% by weight of methyl methacrylate. The resin may
be a homopolymer of methyl mnmethacrylate, or may be a
copolymer of not less than 50% by weight of methyl
methacrylate with not more than 50% by weight of a monomer
other than methyl methacrylate. The monomer other than
methyl methacrylate includes, for example, methacrylic acid
esters such as ethyl methacrylate, propyl methacrylate,
butyl methacrylate, benzyl methacrylate, 2-ethylhexyl
methacrylate, cyclohexyl methacrylate, bornyl methacrylate,
adamantyl methacrylate, and cyclopentadienyl methacrylate;
acrylic acid esters such as methyl acrylate, ethyl acrylate,
propyl acrylate, butyl acrylate, benzyl acrylate, 2-
ethylhexyl acrylate, cyclohexyl acrylate, bornyl acrylate,
adamantyl acrylate, and cyclopentadienyl acrylate;
unsaturated carboxylic acids and acid anhydrides thereof
such as acrylic acid, methacrylic acid, maleic acid,
itaconic acid, maleic anhydride, and itaconic anhydride;
hydroxyl group-containing monomers such as 2-hydroxyethyl

acrylate, 2-hydroxypropyl acrylate, monoglycerol acrylate,



AccmdTdi fN: to the present invention, a nethagrvhic
resin nolding material havdng a high uniformty in
angl e of repose can be produced. DETAI LED
DESCRI PTI ON 055 THE PREFERRED EMBODI MENTS 20[ 0013]
The present invention is explained in detail bel ow.
The nmethactylic resin pellets to be used as a raw
material in. the present invent%on arm pell et
(granul es) of a netnagrylic resin conposition
containing a netbBcrylic 25reain, or
containing,additibn tfl the resin, nold release
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glycidyl methacrylate; styrene monomers such as styrene,

and o-methylstyrene; and the like.

[0015]
10 The methacrylic resin can be produced, for example, by
mass polymerization, preferably by continuous mass
polymerization. According to the continuous mass
polymerization, the methacrylic resin having an improved
transparency can be produced with reducing impurities as
15 much as possible. Then, the resin can be formed into a
strand, and the strand can be cut off to provide
methacrylic resin pellets. In this case, the forming can
be conducted by using an apparatus consisting of an
extruder having a heating cylinder and a screw rotating
20 therein, for example, a single screw extruder, a twin screw
extruder or a vent-type extruder, and a die having a
plurality of holes placed at the exit of the extruder.
[0016]

Thus obtained strand in a molten state is cooled and

25 cut off, for example, by a water stream strand cutting
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the resin from die holes, and cutting off the extrudate
into pellets when the extrudate is attained a predetermined
length.
[0018]
15 The methacrylic resin molding material can be produced
by attaching an amide compound to the surface of thus
obtained methacrylic resin pellets. In the present
invention, the attaching temperature is not less than 35°C.
By attaching an amide compound to the surface of
20 methacrylic resin pellets at the predetermined temperature,
the wuniformity in angle of repose of the resulting
methacrylic resin molding material can be increased, and an
effect to inhibit the generation of bubbles and/or the

silver can be stably obtained when the molding material is

25 applied to injection molding methods. The attaching



:10The nethenrylio resin can be produced, for exanple,
masspol yneri zati on, preferably by conti nuousnass

pol ymeri zation, According to the contdnuous nass

pol yneri zation, the nmethacrylic regih having an

i mproved transparency can be produced with reducing
inpurities as nucin as possible, Then, the resin can
be formed into a strand, and the’strand can be cut off
to provide nethaarylita resin pellets. In this cage,
the form ng can be conducted by using an appar at us
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and a screw rotatin ereln, or exarrpl e, a Si ng e

scre&ggﬁgggq e%ro@.gyhﬂ)%@b@MIextruder or a vent-type
ext ruder, g di e having plural :t ot holes placed

at th@xﬁnlt of the extruder, 100161 Thug obt ai ned
strand in a nolten state is cooled and out off, for
exanpl e, Ty am@kercosbbeat siyand, cbti ngampet hod, monoamide
into pellets (nolding material) having a dianeter of

5f r one@niidurdl or bndiaahedgtderegbuid o2t trotdfepaplThe bisamide
wat er stream strand cutting nmethod used herein is a

met hedisomeri si ng seeTing a stxand in. a. nolten state

by novin%‘the r. strand down or a falling chhte with
a water fitem fERRBAIBY EFOTRBBIG nd“WéPQ?SandpE%f?WqR}y' i

of f the cool ed
1phat?c nm%gggggelgggp uné represented by the formula:

RCONH; [wherein R represents a monovalent aliphatic
10 hydrocarbon group], and specific examples thereof include
stearamide, palmitamide, oleamide, erucamide, and the like.

The bisamide compound includes, preferably, an
aliphatic bisamide compound represented by the formula:
R!CONH-R?-NHCOR® ([wherein each of R! and R® represents a
15 monovalent aliphatic hydrocarbon group, and R? represents a
divalent aliphatic hydrocarbon groupl, and specific
examples thereof include methylene bis stearamide, ethylene

bis stearamide, ethylene bis ocleamide, hexamethylene bis

stearamide, methylene bis stearamide, ethylene bis
20 stearamide, and the like.
[0020]

The amount of the amide compound to be wused is
generally from 0.003 to 0.5 part by weight, and preferably
from 0.008 to 0.015 part by weight, based on 100 parts by

25 weight of the methacrylic resin pellets. If the amount of



NOL7.; The methabrylic resin. pelletmcan be also

produced by 10 nelt -kneadinp a. nethacrylic resin in

an extruder, axtruding the resin. from (Tie noles, and
ctfinrs off the extrudate into pellets when the

extrudate is attained a predeterm ned | eneth foois]

15The nethacrydic resin nolding material can be

produced by. attaching an. am délconpound to the

surface of thus obtained netnacrylic resin pellets. In

the present. invention, the attaching tenperature is

not |less than 35i'Cb By attaching an. am de conEound

to thBesaPtAeecTPInd het RaoryiT ¢t esih Pellitet $hat et hect to
predet erm ned tenperature, the iformty in angle o
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to injection noldi ng nmethods. The attachi ng.

g enpesatlR | 8o pief eiabl yifremu4Gui@n, 1006 aRdeADEE of the
preferably from40 to W.
molding material becomes hard to carry out because of their
excessive slipperiness when the molding material is applied
to injection molding methods.
[0021]

10 The melting point of the amide compound is preferably
from 30 to 200°C, and more preferably from 70 to 170°C. 1If
the melting point is too low, the resulting methacrylic
resin molding material becomes sticky. If the melting
point 1is too high, the amide compound becomes hard to

15 attach to the methacrylic resin pellets.

[0022]

The method for attaching the amide compound to the
surface of methacrylic resin pellets includes, for example,
a method comprising mixing the methacrylic resin pellets

20 and the amide compound by stirring, etc., a method
comprising spraying the amide compound to the methacrylic
resin pellets, and the like. In the method, an aqueous
solution of the amide compound may be used, and in this
case, 1t 1is preferable to dry the pellets after the

25 attaching step. In addition, the attaching step may be
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[ 001. 9] The am ne conpound may bey for exanpl e,
a noncam de conpound or a bi sam de conpund, but
preferably a bisam de conpound. The npnoami de
compound i ncludes, preferably, an aliphatic nonoam de
conmpound represented by the formul a: RCONH2[ wherein P
represents a. nonoval ent aliphatic 10hydrocarbon
group], and specific exanples tirer eof incl ude

st earanhde, pal mat am de, ol eam be, erucam de, and the
l'ike, The bi sam de conpound i ncl udes,

pi:e abl at

repf%%gﬁggdqﬁx k%&O orn%laf%ﬁchﬁﬁ%gg §E§§§%¥%£ %ﬁ%?acryllc
each-of; P, 1 and ﬂJbﬂé§p5§5§anﬁjé%tlgﬁvﬁgfﬂl ahLéﬁ%ﬂé' ‘Sl
hydr ocar bon group, and R2 represents a dlva ent

al i phatizg exanpl es thereof ethylene his pie:amde,

[ - As stearan deyhexanet nyi ene hi s stearam ne, nmet hyl ene
hi sst earani det; eithylgenefpSrature may be adjusted, for example,

by heating the methacrylic resin pellets and/or the amide
compounds before attaching or by heating an atmospheric gas
in the attaching system. The heating may be carried out
such that the temperature of the pellets, particularly the
surface temperature of the pellets, in the attaching step
is within the above-mentioned range of the attaching
temperature. In addition, the attaching time can be
appropriately adjusted, but it is generally from about 10
seconds to 10 minutes.

{0024]

Thus obtained methacrylic resin molding material can
be optionally subjected to a pretreatment such as predrying,
and then can be preferably used as a material for melt
molding methods including injection molding methods. In
particular, the methacrylic resin molding material can be
preferably used as an injection molding material for
producing a molding having a relatively thick wall (e.gq.

not less than 3 mm) or a large volume.

EXAMPLES

[0025]



20stearam de, and the ] _Ikh, [0020] i be anount

of bhp am de conpound to be nsed ie generally from

0.003 to 0.5 hart by weight, and preferably from 0. 008

to 0.01S part by weight, biased on 100 parts by wei ght

of the methacrylic resin pellets. If the amount of

tre am de conpound to be used is too snall, the

effect. to inhibit the generati éAa of bubbl es and/or

the sCver becones hard to obtain when Id

bol ding matrial is applied to injection nolding
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applied taq i.nj ' nol_di.n thods. [00217 10The
nEit$§Ef?§% ﬁﬁbg§{%qgjgﬁﬁgg g%ﬂgound is preferably from
30 toy200cO and. nore preferably from70 to 170C. if
the nelting point imtoo |ow, the resulting

smet haedtiica fesh s npldicRgp Bl effalexbasoses sticky, |f

the neltini. point. is too high, the am de conpound
beconmes hakd touattmch t@t he trehbacradt)c resinnfactured by
pel l ets. [0022]

Sumitomo Chemical Co., Ltd., was used as methacrylic resin

pellets. The “KAO WAX EB-FF” (ethylene bis stearamide,

melting point: from 141.5 to 146.5°C), manufactured by Kao
10 Corporation, was used as an amide compound.
[0027]

Firstly, 3,000 g of the methacrylic resin pellets was
heated by an oven to the temperatures shown in Table 1 and
added into a plastic bag. Subsequently, 0.36 g of the
15 amide compound was added into the plastic bag, and then,
the plastic bag was closed and shaken up for 30 seconds.
At that time, the temperature of the pellets in the plastic

bag was measured as an attaching temperature. The results

are shown in Table 1.

20 [0028]

Secondly, 300 g of the pellets containing the amide
compound attached thereto was taken out from the plastic
bag eight times. Each sample was left overnight (for 15

hours) at a room temperature. After that, 200 g of pellets

25 was taken out from each sample and measured for an angle of



The nethod for attaching the am de conpound to the
surface of nethacrydic resin pellets incibrdes, for
exanple., a nethod conprising mying the mathacrylic

re ...in pellets 20 and the am de conpound by
stiitiiiiag" etc., a nethod conphising spraying the

am de conpound to the ndthacxylic resin pellets, and

the like. In the nethod, an aquebus solution of the

am de conpound may be used, and in this case, it is
preferable to dry the pellets after the 25attachi hh
step.in addition, the attaching step may_be carried .
out BéFole %?Uéfﬁerr%i%ﬁﬂﬁTgypgg 1 eneﬁﬁad????S resiH e

in the hopper of _.an injectien nr..i1ldlnb chabne, .
etc}jfﬁﬁﬂggng' T$ﬁea3§ %cﬂlnﬁe(5ﬁbé?at%?gpﬁ§?lq%els S Howy
ad] upteg, Goh EX@MRsdL.ar spealing dhe JRLORCLY A rap1e 1.
resin pellets and/cc the am de conpounds before
at t aching; 0t by heatihnge on: atshsRhEEi ergag 1B tENgi thout the
attaching system The heatinp may be carried out such
st hatartibe tenperat we=e ot°the pellets, particularly the
surface tenperature of the pellets, in the attaching
step0b@i9$ wi t han t he above-nenti oneci range of the
attaching tenperature.lc addition, the attaching tine
can be appropriately adjustEK, but it is generally
from about 13 seconds to 10 rdnutes, [D024.1



15Thus obtai ned nethacrylic resin ncdding material can
he optionally subjected to a pretreatnent such as
predryinc, and then can be preferably used as a
material for nelt nolding nethods inclu.dikvg

i njection nolding nethods, Ti: particular, the

met hoprylic resin nolding material can be preferably
used as an ircjc.ction nelding material for producing
anrilethig haying a relatively thick. wall (e.g. not.
|l ess than 3 mm or a. large volune.. EXAMPLES

The prnsent invention wll be illustreted by the
follow .ng exaqglebg mhg¢h do 1:101: linmit the SCQOpe
of the present|d&nvent3nn in any way. [0026) 5Exanpl es
1 tb 3 ang Conparatiéve| Exanple 1 the ))F, TI MTPE. X (
el -itsp3—ent),manufactuned by Sum tono Chem cal Co.,
Ltd., was usedigs m@tgagrylic resin pellets. The "NAP
WAX EB- RF"| ethyl en8| his|stearamithi, melting point:
ftom 141. § o [146. 55| Smanuf actured hy Kao 1
() Cor por|atfron,;Twasusegd—as an am de conpound_
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[ 00212 Firstly, 3,000 g of the nethacrylic
resin pellets was heated by an oven to the
tenperatures shown in 'fable 1 and added int0O a
flastic bars. Subsequently, 0,36 g of the 15 am de
conmpound was added into the plastic bag, ane then, the
pl asti ¢ bag was cl osed and shaken up for 30 seconds,

At that tinme, the tenperature ofcthe pellets in the

pl asti c bag was neasntnd as an attachi ng tenperature-
Thc results are shown in. Table 1. 20[ 0028]

Secondly., 300 g of the pellets containing the am de
conpb Jattached thereto was taknn out fromthe
plastic h

d eight tines. K Each s le was | eft o
ovi . ni ghtT%(ef &F%fgn%oﬁPg}l%?atlémr gbngrjﬁ effeeer?pe#lgtesdu etalfying the
tot }Igahralts' ggrgv&tolfo peltl)rli%trslt 5 setc?kgp (Eﬂte ffa n%%%h Patent
sanpl e ‘and heasured for an ngle o repose wth a

retatl QkEXFSn%ﬂgJ%KRﬁ—E§§¢§§ MEASUr Loy i st udeNboo7), the
The angl e of repose of each sanple shewn along with

st he sgmlancappdebts st %Q@Bdig%@iﬁloﬁlncéfboﬁkﬂe@_ by }&ference.
addl tden, the angJe of repose of the pellets wthout
t he am de conpeund \Was



((pcf Ecal The pi:es:ant’' application has been

filed claimng the ParlS Convention priority based on

Li ne Japanese Patent Application No. 2007-223701

(filed on Aegurit 30, 2007), thA entire content of

whi ch is herein incorpcnisted;py reference. WHAT 15
CLAIMED |I'S: 1. A process for producing a nmethacrylie
resin nolding material, conprising attaching an am de
compaund 1t et syigace of nethaerylic resin 5 pellets

at not less than 35C by stirring a m xture consisting

of methacrylic resin pellets and an am de conpound.

2. The process of claiml, wherein the anount of the

am de conpound to.be used is from0.003 to 0. 05.part :
by ol ght PEACSt Gh ROGUHEFLE BRI, "orn 1BOREL haterial
met SagFikine attRBidg AEbmedeScompbundhe tRE QGEsE Of melhatrylid resin
or 2, wherein the am de conmpound is a bisam de .
Bonprdigisdat not less than 35°C by stirring a mixture consisting of methacrylic

resin pellets and an amide compound.

2. The process of claim 1, wherein the amount of the amide compound to
be used is from 0.003 to 0.05 part by weight, based on 100 parts by weight of

10 the methacrylic resin pellets.

3. The process of claim 1 or 2, wherein the amide compound is a bisamide

compound.



