
PROCESS FOR PRODUCING METRACRYLIC RESIN MOLDING
MATERIAL FIELD OF THE INVENTION [0001j       The
present invention relates to a process for producing a
methacrylic resin molding material BACKGROUND OF THE
INVENTION [0002] 10The methacrylic resins have long
been used for car lamp covers, lighting covers,
signboards, optical lenses, transparent tableware,
etc. due their superior transparency and
weatherability. Recently, they have also been used for
stationary articles or containers having 15relatively
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 



20for the methods. [0003]      The typical injection
molding method is outlined below. The injection
molding machine used for the method is composed of a
device for moving the die in the die closing direction
or the die opening direction,  and a device for
injecting a molten resin into the closed die, The die
consists of a core plate and a cavity plate, wherein a
sprue for passing a molten resin therethrough is
formed in the cavity plate, a runner and a gate are
formed along a parting line between the core plate and
the cavity plate, and a cavity for molding an article
between both plates is formed.In some cases, the
cavity plate may he installed with a hot runner for
passing a molten resin therethrough while keeping it
warm, and may also be 10 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 15the 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, 20 a ram mechanism for moving the
screw forward, etc. The screw is equipped on its
periphery with a heater for melting an internal
molding material. [0004]              The molding
material is supplied into a cylinder by 25the rotation
of the screw, heated by an energized heater,
melt-kneacsed under the shear and frictional heat
and/or the pressure due to the rotation of the screw,
fed into the top of the screw, and accumulated
therein. At this time, the screw is gradually moved
backward. by the pressnis of the molten resin.
accumulatsa in the top of the scrsw, and stopped. when
it is reached a desirsd position.When the screw
gradually moves hsckward while rotsting,the 



decomposrid gases of the molten 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 degasseci
from a .hopper part. Mon, the screw is mpood forward
by a ram mechanism to inME!ct and fill the molten
resin into the cavity of the die from a nozzle and to
apply a holding pressure for compensating a volumetric
15  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 moidins are ccocurrently carried out, After the
completion of cooking, the die is opened by moving the
core plate to re - -ve the 20molding. [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 acoumuisted in.
the 25cylinder in the step (a plasticization step) of
feeding the  .f] 



molt. n rosin to the top of the screw and accumulating
it therein, and therefore, a lot of time is needed for
metering, In addition, when the molten resin filled tg
a die is cooled by the heat exchange with the die
surface, it 3  is likely that the predetermined
dimensions of the molding are not obtained because of
the mold shrinkage of the merhacxylid resi:n if the
molding is not sufficiently cooled and solidified up
to its central layer, Therefore, a long cooling time
is necessary, and one cycle tate?. becomes 10longer,
[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 haat
-711flItexi moldinn material (solid) staying. in the
channel of the screw isdth the cylinder inner wall is
enhanced, so that it becomes hard to feed the molten
resin forward. In additdon, a molding material early
in a supply zone of screw and the molten film' 20  is
easily formed in the perlighery of the screw, so that
1.t. becomes hard to exhaust the decomposed gases
and/Or water vapor during metering backward-
Therefore, the feeding is  the molten resin
accumulates in the top of the screw while containing
the decomposed gases and/or air therein due to lack of
the degassing, When. such a. molten resin is filled in
a. dLi, bubbles may occur inside of the mo..1..eting,
and a 



5 defbct of shiny silver streak:, so-called. 'silver',
by bubbles may occur on the surface at the molding.,
[0007]       To solve such problems, for ecample, JP
02 217945 A (patent. document. 1) suggests to use, as
a molding material,  10 methacrylic resin pellets
containing an amide compound attached to their surface
and having an angle of renose adjusted to a
predetermined range affter attaching the amide
compound. therete, There were, however, problems that
a uniformity in. angle of repose of the resulting
methacrylic  15 resin m.o1c:.nq mat.er.La.L was :here:
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] 20[Patent document
11 JP 08 21.7945T  SETIfiR):- OF THE INVENTION [0009]
Accordingly,  an object the present invention is to 



it molding material having a high uniformity in angle
of X epose, [00101       As the result of extensive
researcEes, the present inventor found that the
shove-mentioned object can be achieved by attaching an
amide compound to the surface of methacrylic resin
pelletsa certain temperature, at.and thus, the prtsent
invention has been completed. [0011]       Namely, the
present invention prppddes a process for producing a
methacrylic resin midding mate:171211 compisin4.
attaching. an anidb compound to the surface of
methacrylic resin pellets at not less than 35C, [0012:



AccmdTdifN: to the present invention, a methagrvhic
resin molding material havdng a high uniformity in
angle of repose can be produced.         DETAILED
DESCRIPTION 055 THE PREFERRED EMBODIMENTS 20[0013]
The present invention is explained in detail below.
The methactylic resin pellets to be used as a raw
material in. the present invention arm pellet
(granules) of a metnagrylic resin composition
containing a metbBcrylic 25reain, or
containing,additibn tfl the resin, mold  release
agents, hi trdv io leW 1 igh t. absorbers, colorants
ox ida tion inhibi tors , flame retarders and the I
ike. 001,4        Theme thacryli,_ resin may be 'a
polymer obi alined. by eel ymeri z ing a monomer main
I y comprising methyl. methacryi at e , for example, a
monomer comprising not less that 50% by welght of
methyl meth a c r vii ate. The resin may The a horbpol
ymer of me thyl me tha crylate, or may be a copolymer
of not less than 50% by weight off methyl 10methanryle
te with not more tha n SO% by weight of a monomer 



other than methyl me thac rya ate The monomer other
than methyl methecryl at e includes.1 for example,
methacryl c acid esters such as ethyl methacrylate,
propyl metshsdnsyl ate , butyl metimacrylate, hens vi
me thacr yla te, 2-ethylhexyl methacrylate, cyclohezyl
methacd yi at e bornyl metha c ryl ate , ademantyl me
thacryiate, and cyclopehtadieny methe cry late; ac rya
lb acicl esters such as methyl acryd ate, ethyl a
cdyl.ate propyl acxylates, butyl a crylat e, berszyl
aorylate1 2- ethyl hexyl acryla te, cycd hex yl
aarylate , borny.1 acryddte, 20adamant
ylacrylatc,andcyclopentadienylac r yldte ; unsaturat
ed carboxyl i c acids and acid anhydrides thereof such
as acrylic acids, mettacryl I c acid, male i c aci i
La conic acid, ma led c anhydride, and. i ta conic
anhydride; hy.c.b)x. yl. grodp-conta initg monomers
such ashydroxyeth y 1 25acryla tc, 2-hydr oxyprepyi a
cryla t e, monoglycerol acry la Le,  2-hydroxyethyl
metnacryiate, 2-hydroxypropyi methacrylate, and
monoglycerol methscrylate; nitrogen-containing
monomers Snob as aoryiamide, methacrydamidg,
acrylonitiide,
methecrydoodttile,dlacetoneacrydamide,and  5
diimethydaminoethyl methacrylate; epozy containing
monomers such as allyi g.lycidyl ether, glycidvd
acrylate, and glycidyf methacrylate; styrene monomers
such as styrene, and a-kmddaylstyrcnte; and the like.
[0015] 



:10The methenrylio resin can be produced, for example,
masspolymerization,preferably by continuousmass
polymerization, According to the contdnuous mass
polymerization, the methacrylic regih having an
improved transparency can be produced with reducing
impurities as mucin as possible. Then, the resin can
be formed into a strand, and the strand can be cut off
to provide methaaryIita resin pellets. In this cage,
the forming can be conducted by using an apparatus
consisting. of an extruder harino a heating cylinder
and a screw rotating 20therein, for example, a single
screw extrud.er, a twin screw extruder or a vent-type
extruder, and a die having plural :t ot holes placed
at the exit of the extruder, 100161      Thug obtained
strand in a molten state is cooled and out off, for
example, by a water stream strand cutting  method,
into pellets (molding material) having a diameter of
from 2 th 4    bnd a length of from 2 tot) mm, The
water stream. strand cutting method used herein is a
method comprising seeTing a stxand in. a. molten state
by moving the r.  strand down or a falling chhte with
a water film formed by El: cooling water and cutting
off the cooled strand into pellets. 



NO17.; The methabrylic resin. pelletm can be also
produced by 10  melt -kneadinp a. methacrylic resin in
an extruder, axtruding the resin. from (Tie noles, and
ctfinrs off the extrudate into pellets when the
extrudate is attained a predetermined leneth foois]
15The methacrydic resin molding material can be
produced by. attaching an. amide compound to the
surface of thus obtained metnacrylic resin pellets. In
the present. invention, the attaching temperature is
not less than 35i'Cb By attaching an. amide compound
to the surface of 20  methaorylic resin pellets at the
predetermined temperature, the uniformity in angle of
repose of the resulting mettaerylic resin molding
material. can be increased, and an effect to inhibit
the generation of bubbles and/or the sliver can be
stably obtained when the molding material is 25applied
to injection molding methods.The attaching.
temperature is preferably from 40 to 100C, and more
preferably from 40 to Wc. 



[001.9]        The amine compound may bey for example,
a moncamide compound or a bisamide compund, but
preferably a bisamide compound.        The mpnoamide
compound includes, preferably, an aliphatic monoamide
compound represented by the formula: RCONH2[wherein P
represents a. monovalent aliphatic 10hydrocarbon
group], and specific examples thereof include
stearamhde, palmatamide, oleamibe, erucamide, and the
like,        The bisamide compound includes,
pi:elf:nu:ably, an aliphatic bisamide compound
represented by the formula: RICONH-P2-NECOR3 [wherein
each of P,1 and Ib represents. a =covalent al]phatii.
hydrocarbon group, and R2 represents a divalent
aliphatic examples thereof ethylene his pie:amide,
[-As stearamideyhexametnyiene his stearamine,methylene
hisstearamide,ethylenehis 



20stearamide, and the ]_lkh, [0020]       ibe amount
of bhp amide compound 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 weight
of the methacrylic resin pellets. If the amount of
tre amide compound to be used is too small, the
effect. to inhibit the generation of bubbles and/or
the sCver becomes hard to obtain when Id
boldIng matrial is applied to injection molding
methods. if the amount of the snide compound to he
used is tdo rruch, the metering of the molding
materiel becomos hard to carry out because of their.
excessive slipperiness when the molding material is
applied to injection molding methods. [00217 10The
meiting point of the amide compound is preferably from
30 to 200cO, and. more preferably from 70 to 170C. if
the melting point im too low, the resulting
methacrylio resin molding material bacomes sticky, If
the meltini. point. is too high, the amide compound
becomes hard to attach to the methacrylic resin
pellets. [0022] 



The method for attaching the amide compound to the
surface of methacrydic resin pellets incibrdes, for
example., a method comprising miying the mathacrylic
re ...in pellets 20  and the amide compound by
stiiiiiiag" etc., a method comphising spraying the
amide compound to the mdthacxylic resin pellets, and
the like. In the method, an aqueous solution of the
amide compound may be used, and in this case, it is
preferable to dry the pellets after the 25attachihh
step.in addition, the attaching step may be  carried
out before or after accumulating the membacrylio resin
in the hopper of an injectien mr..i1d1nb macnabne,
etc. [0023]      The attaching temperature may hie
adjusted, for examp-ie, by heating the methacrydic
resin pellets and/cc the amide compounds before
attaching or by heating on atrbspheric gas in the
attaching system. The heatinp may be carried out such
that the temperature of the pellets, particularly the
surface temperature of the pellets, in the attaching
step 10is withan the above-mentioneci range of the
attaching temperature.Ic addition, the attaching time
can be appropriately adjustEK, but it is generally
from about 13 seconds to 10 rdnutes, [D024.1 



15Thus obtained methacrylic resin mcdding material can
he optionally subjected to a pretreatment such as
predryinc, and then can be preferably used as a
material for melt molding methods inclu.dikvg
injection molding methods, Ti: particular, the
methoprylic resin molding material can be preferably
used as an ircjc.ction melding material for producing
a mrilethig haying a relatively thick. wall (e.g. not.
less than 3 mm) or a. large volume.. EXAMPLES
The prnsent invention will be illustreted by the
followi.nq examples, which do 1:101: limit the SCOpe
of the present invent3nn in any way. [0026) 5Examples
1 tb 3 and Comparative Example 1 the ))F,TIMTPE.X.(
el-itsp3.,ent),manufactured by Sumitomo Chemical Co.,
Ltd., was used as methacrylic resin pellets. The "NAP
WAX EB-FF" (ethylene his stearamithi, melting point:
ftom 141.5 to 146.5'C), manufactured hy Kao 1
()Corporation, was used as an amide compound_ 



[00212        Firstly, 3,000 g of the methacrylic
resin pellets was heated by an oven to the
temperatures shown in 'fable 1 and added int0 a
flastic bars. Subsequently, 0,36 g of the  15 amide
compound was added into the plastic bag, ane 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 measntnd as an attaching temperature-
Thc results are shown in. Table 1. 20[0028]
Secondly., 300 g of the pellets containing the amide
compound attached thereto was taknn out from the
plastic had eight times. Each sample was left
ovi.night (for 15 hours) at a room. temperatsude, At
tot that, 200 g of pellets 25was taken out from each
sample and measured for an angle of  repose with a
retatlnq-type angle of repose measuribo instrument,
The angle of repose of each sample shewn alomg with
the mdan arnd its standard deviation. ln Table I. In
addltden, the angJe of repose of the pellets without
the amide compeund Was   



((pcfEcal       The pi:es:ant' application has been
filed claiming the ParIS Convention priority based on
Line Japanese Patent Application No. 2007-223701
(filed on Aegurit 30, 2007), thA entire content of
which is herein incorpcnisted by reference.  WHAT 15
CLAIMED IS:  1. A process for producing a methacrylie
resin molding material, comprising attaching an amide
compound to the surface of methaerylic resin 5 pellets
at not less than 35C by stirring a mixture consisting
of methacrylic resin pellets and an amide compound.
2. The process of claim I, 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
methacrylie resin pellets.  3. The process of claim 1
or 2, wherein the amide compound is a bisamide
compound. 


