Process for Producing Conposite Rei nf or ced Pol ypropyl ene Resin
Conposition The present invention relates to a process for producing a

pol ypropyl ene resin conposition which has excell ent nmechani cal strength and
stiffness and good di nensional stahility and noldability and which is
conpositely reinforced by a glass fiber and a lanellar inorganic filler.
(ii) Description of the Prior Art A polypropyl ene resin conposition
reinforced with a glass fiber is excellent in chem cal resistance and has a
hi gher reinforcing effect as conpared with conpositions reinforced with
anot her particle filler or lanellar inorganic filler. In the polypropyl ene
‘resin conposition cotecessagfédPopdueiggt Compositeof Reéngoaeced i ber
strength and stiffness are particularly high, and so this kind of

pol ypr opyl erRo¥¥propybepesResdn ComposdtiAnmany fiel ds as a useful

i ndustrial material. However, the pol ypropyl ene resin conposition
resaforced with a glass fiber only has a drawback that nol ded articles
obt ai ned t herefrom have | arge warpage deformation. In order to renove this
dr awback, Japanese Patent Publ i cati on No. 64-11218 and Japanese Pat ent
Application | aid-open No. 58-206659 disclose the follow ng three processes
(1) to (3) which conprise quantitatively feeding a glass fiber and a

Lamel Lar Tnorgani ¢ fyller 0.8 1nt05cPBhYREIBYLE R0 EPbbbAlss2ERe N0 and

producing a polypropylene resin composition which has

p excellent mechanical strength and stiffness and good
dimensional stability and moldability and which is
compositely reinforced by a glass fiber and a lamellar
inorganic filler.

(ii) Description of the Prior Art

A polypropflene resin composition feinfbrced with
a glass fiber is excellent in chemical resistance and has
a higher reinforcing effect as compared with compositions
reinforced with anofher particle filler or lamellar
inorganic filler. In the polypropylene resin composition
containing 10% by weight or more of the élass fiber,
strength and stiffness are particularly high, and so this
kind of polypropylene resin composition is used in many
fields as a useful industrial material. However, the
polypropylene resin composition reinforced with a glass
fiber only has a drawback that molded articles obtained
therefrom have large warpage deformation.

In order to remove this drawback, Japanese Patent
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conpositely reinforce it. (1) A process which conprises first nmelting, =
kneadi ng and extruding a m xture of a pol ypropyl ene, an organi c peroxide
and an unsaturated organic acid to 10 obtai n the pol ypropyl ene

(hereinafterpﬁggﬁﬁgfydﬂjﬁdl'Hznﬂféfﬁjéﬁﬁ {%?éﬁé?éﬁﬂﬁ??@ﬁ %@ﬁ%??égfon

unsaturated organic acid 1s grafted, mxin

predeterninegagﬁgggkﬁbWBgi5gu§ﬂdgggidggéfgg £1id | £51 B Ag ot é?fiber, and

then nelting, and -extrudi ng 15 the m xture agar n. A process

whi ch conpri ?@éc%%%@an 13 o i £ wHich Buhd sk RRuAnei eatfpBiyar filler to
an extruder through the first feed inlet of the extruder on an up- stream
side, and thgsefiEhlg a0 glldRAdikAgh® d el d N eidrganid Xf VL Behitbe a
glass fiber is fed to the extruder through the second feed inlet of the
extrudes on shdopolypiroprheriale melftingxtknewiingrand eextradingpibcess i s
equi pped with the second feed inlet through which the other raw materials
are fed to acpmposidelyharesnforcs it. nodi fied PP can be sufficiently o’
melted. (3) A process which conprises quantitatively feeding the nodified

PP al one through the(firsi® progass athigh domprises firstiarelving hen

mel ting, kneading and extruding the mixture, while a glass fiber and a
| arel | ar i nokpeaddng lang: exrtruding i Rigiture k@ iplvRrepyileneof aphe

extruder on the downstream side._ However, in the process in which the
m xture of ©rganic peroxide and an unsaturated organic acid to

10 obtain the polypropylene (hereinafter abbreviated to

"modified PP" on occasion) on which the unsaturated y

organic acid is grafted, mixing this modified PP with v

predetermined amounts of a lamellar inorganic filler and
a glass fiber, and then melting, kneading and extruding
15 the mixture again.

(2) A process which comprises feeding a mixture
of a modified PP and a lamellar filler to an extruder
through the-fifst-feed inlet of the extruder on an up-
stream side, and then melting, kneading and extruding the

20 mixture while a glass fiber is fed to the extruder
through the second feed inlet of the extfhder on a down-
stream side. _The extruder for use in this process is
eqqippéd with the second feed inlet through which the
other raw materials are fed to a position where the

25 modified PP can be sufficiently melted.

(3) A process which comprises quantitatively
feeding the modified PP alone through the first feed

inlet on the upstream side, and then melting, kneading
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5 thé nodified PP, the glass fiber and the lanellar inorganic filler or
the m xture of the nodified PP and the lanellar inorganic filler is fed

t hrough one feed inlet as . in.the above-mentioned processes (1) and (2), the
vi scosity ofanﬂeemmmudnng|thaﬂm3xtumnﬁﬁnhxieratj&aﬁ@ fiber| andgast ep of
the resin, so that a screwin the extru- der is extraordinarily worn, with
the resul t thame&msnxmnqngnnmp;ﬁxkhﬁxlare|ie¢wtnx¢ugh|?henge§gn§|6eeﬂn
addition, brid es are formed in the vicinity of the feedinlet, and the
conposi tion &nle e xRS oy the downgteeamedden, and in
consequence, the stabllé@y of the roduction js ver poor Furthermpre, in

:tEe aFove Pentloned : iﬂ?qegﬁﬁj??(ﬂn g“%ﬁ%??eaﬁﬁunts of
:t/\/hgnggo h thgﬁFa RoRaele edﬁ? ﬂ‘ef Lqr}lor%a”éﬁ@eer' it 06 LSSERLEE, | ages arc

h f | f
tEreSq?ualn-: { FEnbroahitsl Agk o1 3 n'afx%‘tﬁegnqéoéh%q? @fﬁ%ékﬁs 586 31 P hngs
of ten take pL

contl nuous! y §soaa@slﬁar éliéﬁr%ﬂﬁé%fﬁlﬁ inmiehode 881000 by
[ % I |
:Aﬁo?g;mo(r: f| 18% g% 191 qii'n% a%l*%%o% %%ove %%%% g)z)cessegﬁ?l am(ez) !

and (3), th%&m&%&&%@%&%gﬁ@mﬂ%w féféases in the
10 melting step of the resin, so that a screw in the extru-
\ der is extraordinarily worn, with the result that the
continuous production is practically impossible. 1In
addition, bridges are formed in the vicinity of the
feedinlet, and the composition of the product changes by

15 classification, and in consequence, the stability of the
production is wvery poor.

Furthermore, in the above-ﬁentioned process (3),
there is no problem, when small amounts of the glass
fiber and the lamellar inorganic filler are uséd.

20 However, when both the raw materials are fed in large
quantities, the bridges are formed in the vicinity of the
feed inlets. 1In conseqﬁence, the precision of the gquan-
titative feed lowers, so that surging and the breakage of
strands often take place. In particular, it is substan-

25 tially impossible to continuously produce a polypropylene
resin composition containing 10% by weight or more of the
glass fiber and 20% by weight or more of the lamellar

inorganic filler.



to classification in a hopper of the extruder, so that the-.product havi.ng.
ununi form conposition can be nerely 5 obtained. Particularly, in the
case of the process (1), the strength of the product outstandingly
deteriorates ow ng tDntaklbofakhgeabbvekmepitionell PpbceSads (r1ef,erE@yxre wl |
be made to a relation between the nelt flowability and the di mensional
stability ofandie(3), theotpppopiition chengec aidiserbdy. oomposs tawing
reinforced with the glass fiber and the lanellar inorganic filler. In
general , whetp thtagsification dndat hoppereldfathenexfavder . Iserthat used at
hi gh concentratlons in the polypropylene the nelt viscosity of the
conposi ti on Be PreduEtabavingnynupd foraeemposition canhie HeXRLY at e
(hereinafter abbreviated to:"MER' _on occa5|og%(ﬁ t he co osition

noti ceabl y qRRriRed: V\R@ﬁtﬂﬁe‘léﬁﬂ'%sﬂﬁ Fhen, %%Iﬂlﬁ rReesH 1o g/ 10

mnutes is | ectj on- the res ure rs at the time of
the 20 nﬁtrﬁvgﬂg ng the §’ tg‘wﬁgq@% TIOTALRs od. I nyJ

consequence, | d t|o eteriorates, with the
result that ?“F&%?‘E‘écgp‘ﬁf i’ﬁéP&é&& P%h%gﬁet d‘gleg:t *andi ngly "i npai r ed.
Furthernore, as ar

flowability, the res %X%Oege%SFe é%&% lzﬁ? $8§§t %{a q%%ﬁ?“:%é%%?%&wy
poor in nol d@nli’é'xhéit g{:ﬁéﬁi?g%f BhAC tha gk %ﬁ%‘iﬁ:ﬁa&“%

tenperature In t gp~are I ncrease er to prevent this
deteriyy ati PoPfp+bSylene resin composition compositely reinforced

with the glass fiber and the lamellar inorganic filler.

‘!

“In genéral, when the glass fiber and the lamellar \,J

inorganic filler ‘are used at high concentrations in the
polypropylene, the melt visqosify of the composition

15 increases, and_thé flowability, i.e., melt-flow rate
(hereinafter abbreviated to "MFR" on occasion) of the
composition noticeably decreases. When the composition
having MFR of less than 10 g/10 minutes is injection-
molded, the pressure in a mold lowers at the time of the

20 molding, even if fairly large injection pressure is
applied. 1In cdnsequence, the moldabiliti'of.the
composition detériorates, with the result that the effect
of warpage inhibition is outstandingly impaired.

Furthermore, as a result of the extreme

25 deterioration of the flowability, the resin does not flow
to the edges of the mold and is very poor in moldability,
unless the injection pressure and the molding temperature

in the molding step are increased.
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flowdbiI'ity, it.is required to largely heighten MFR of the nodified PP
which is the matrix resin. However, when the nodified PP having the
extrenely high MFRis 5 . nmanufactured by means of an extruder, the
strands are often cufnooirdgrt.tot prevemtt ahd soidetsiti dratdiom afhdhdie strands
fuse to each other, so that productivity declines. #0

SUWARY OF THEOWaWEAMIt@N Hit \lisewegfuisech i thastgediys hedighoigre MFRfof he
present invention is to provide a process for stably and i nexpensively
produci ng a teepBedifiedr EFPhwhichd isoIthe sigtirike nesiim cdigiever orwhen
contai ni ng 10% by meight 15 or nore of a glass fiber and 20% by wei ght
or nore of ath@nBPAifipdoPFaReying the extxnemelsh high MFR O/ 10 ninutes or

“mnmore( [err], 10 m nutes agg a load of 2.16 k excel | ent strength,
Stifines afMRRBFRSERFRS, b oRans oF ek SxkH StRaME S

The present ipventors haye made investigation in qrder to solve, the |
abOvé-nentidﬂgﬁeBrGBFeﬁﬁ?“9n§°a§h§ é&aﬁin% @ﬁﬂﬁﬁﬂﬂkﬁ?@rgh%taining
a desired conpositely reinforced p ropyl ene .resin c osition by using
an extruder %%}?ﬂ St *P@@ ité’e&alcﬁ‘l &%g‘?é%f'egé 3@33: ?goré“cgt%ciitﬁ c'resin
m xture to t$§kf%$égder through the first feed inlet of the extruder,

" a

feeding a |ar rhorganic filler thereto through the second feed inlet,
feeding a glass fiber thereto through the third feed inlet, and -5-

]

10 - SUMMARY OF THE INVENTION
\ : In view of such situations, an object of the
N~ present invention is to provide a process for stably and
inexpensively producing a compositely'reinforced
polypropylene resin composition containing 10% by weight
15 or more of a glass fiber and 20% by weight or more of a
| lamellar inorganic filler, having an MFR of 10 g/10
oF motra
minutesL5230'c, 10 minutes and a load of 2.16 kg),
excellent strength, stiffness and moldability as well as
less warpage deformation.
S 20 _ The present inventors have made investigation in

order to solve the above-mentioned probléhs, and as a
result, they have succeeded in obtaining a des;red
compositely reinforced polypropylene resin composition by
using an extruder having three feed inlets, feeding a

25 specific resin mixture to the extruder through the first
feed inlet of the extruder, feeding a lamellar inorganic
filler thereto through the second feed inlet, feeding a

glass fiber thereto through the third feed inlet, and

5.
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6 then nelting and kneadi ng these materials. In consequence, the process of
the present invention has been conpleted. That is, the present invention is
directed to a process for producing a conposftely reinforced pol ypropyl ene
resin conposition containing 10% by wei ght or nore. of glass fibres and 20%
by wei ght or nmithemnfmeltimeland kneadangctheSeematedifdsingIan nelt flow
rate of 10 g/ 10 mnutes or nore (as neasured at [err] for 10 m nutes under
a load of 2.16 dapsequencey ockesproagesset thedprngsentt hsventsoni hhast (1)
of an extruder having at least three feed inlets (i) a pol ypropyl ene
nmodi fi ed by gréﬁ#mnglﬁn%%@urat ed organi ¢ aci d or anhydride ther eof
thereonto; or (ii) a mxture of the nodified g propyl ene as defined in
(i) above, an unnodiB3tedtHol G BTEBRBE AABVERC 5PBahf cAPERELPEtO0R (iii) a

m xture of an unsaturated o d hydrid h f '
unﬁnglfled poIu 2 ﬁ§° n89%§5§+§§k?c8§%$5§?§s¥Y¥%%5?%33%38 Iaﬁgllar

;{“’;‘JSSLFEILL'V&%:&%% EaF 178040 oS %ﬁz{?a?éeﬁﬁag?%ﬁiﬁg'h'fbﬁt op pgbah h e
2 :

élésgsffgrelfo r%§g$f€%roufﬁg§€ éﬁﬂf ?é gﬂg§§h§ ?g)ﬁsgghaghg ©
mel ting, kneadllféﬁnﬁwamﬁaﬁgaﬁle hfﬁfl&ﬁt £hi2hsviBR & REPCREDELMLEE THE

DRAWNGS Fig. 1 is an illustTative view of a co-rofating twin screw

extruder (A) ha no tdy ee hesutasebs mbke. (2si fea@Burbluatragove gbewiof a
co-rotating twin

minutes under a load of 2.16 kg) which process comprzses

| feedlng to the first inlet (1) of an extruder having at \*j
least three feed inlets (i) a polypropylene modified by
grafting an unsaturated'organic acid or anhydride thereof
thereonto; or (ii) a mixture of the modified
polypropylene as deflned in (i) above, an unmodified
polypropylene and an organic perox1de, or (iii) a-
mixture of an unsaturated organic acid or an anhydride

thereof, an unmodified polypropylene and an organic
_peroxide: feeding the lamellar inorganic fillerrto the
extruder through the second feed inlet (2) disposed at a
Te5in o . _
position where theLresin mixture fed through the first
inlet (1) is sufficiently melted and kneaded in the
extruder; and feeding the glass fibre to the éxtruder
_through the third feed inlet (3); and then melting,
kneading and extruding these materials.
BRIEF DESCRIPTION OF THE DRAWINGS
- Fig. 1 is an illustrative view of a co-rotating twin
screw extruder (A) having three fed inlets.
Fig.-%-is_anﬂillustrative-view:of a co-rotating twin

screw extruder (B) having two feed inlets.



screw extruder (B) having two feed inlets. 1 First feed inlet 2
Second feed inlet 3 ... Third feed inlet 4 ... Vent 5 5 .Die 6
... Kneadi ng di sk DETAI LED DEGCRI PTI ON OF PREFERRED EMBCDI MENTS As an
extruder for use in g Rr.ocCgss-Lf £53 piesept 10 &F Fvention, there can be
used a comercially available screw extruder, so long as it has three or
nore feed inlets, but a,qosgﬁdﬁdrghédmihpgfeM/extruder Is particularly

pr ef er abl e. FurthernDre it is preferred that a feeder with a nmeter is
provided at each fee@d i.nl.etthird fded cirilg®®l the anount of each feed
material. No particular restriction is put on aratio (L/D) of a length L
of a cylinder to a ddanet.ewentof a die of the extruder, but for exanple, in
the range of fromthe first feed inlet for the feed of a resin mxture to
the 20 5 second feed i.nl.etDifeor the feed of a lanellar inorganic filler,
the ratio is 15 or nore; in the range of fromthe second feed inlet to the
thived feed inlet for 6t he of &eading glissls fiber, the ratio is 7 or nore; and
in the range of fromthe third feed inlet to the die, the ratio is 25

from 10 to about 15. Wien the ratio L/D in the range of fromthe first feed

inlet to the second feed inlet is too | ow
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

As an extruder for use in a process of the present
10 invention, there can be used a commercially available
N screw extruder, so long as it has three or more feed
~ inlets, but a co-rotating twin screw e#trUder is
particularly preferable. Furthermore, it is preferred
that a feeder with a meter is provided at each feed inlet
15 to control the amount of each feed material.

No particular restriction is put 6n a ratio (L/D)
of a length L of a cylinder to a diameter D of a die of
the extruder, but for example, in the range of from the
first feed.inlet'for the feed of a resin mixture to the

| 20 second feed inlet for the feed of a lamellar inorganic
filler, the :atio:ié 15 or more; in the range of from the
second feed inlet to the third feed inlet for the feed of
a glass fiber, the ratio is 7 or more; and in the range
of from the third feed inlet to the die, the ratio is
25 from 10 to about 15.

When the ratio L/D in the range of from the first

feed inlet to the second feed inlet is too low, an

- organic peroxide does not function effectively, and the



organi ¢ peroxi de does not function effectively, and the -7-. flowabil,jty,

of the m xture deteriorates. Mreover, in the case that an unsaturated
organic acid is used, graft reaction is insufficient, so that interfacial

adhesi ve pr gpeswalssl DeyWeenthemgkaasel deerabraftesl.ansldrdover, iorganic
filler and a nodified PP decline, with the result that strength and

stiffness oftl'télaza]!:@d'bhatdanreﬂsatufbeedabrgah/la atild ds uxedseenraEt eed
inlet to the third inlet is required to have a val ue enough to 10 :
suf fi ci ent| yrafcpios eis hinsafi€icdentposgathatf initer famidlWeeihdsiivveratio is
too low, the glass fiber is fed to the insufficiently dispersed |amnellar

i nor gani ¢ f ipdapertibes hetweengkhesginber fiibemoorukheodamelidlasnded, whi ch
results in the deterioration of productivity. 15 Furt her nore,
when t e ratinonganie fihblemngndof medifird PR decldoe.,i widh tthea he die is
too low, the dispersibility of the glass fiber is poor, so that the '
strength deéﬁ%ﬂé@% that sheengkh andi stiffpesscpfcthe: p5odugt the gl ass
fiber is broken, so that the strength 20 decreases silimarly. In order
to effecti vél8FERIFRve the function of the organi c peroxide and to inprove
the dispersion of ingrganic.fillers_s m ca an s fiber, it is

h |
preferable to enpl oyF rﬁ%ﬁi‘beﬁ‘(grﬂﬁn Eorﬂﬁéﬁﬁl ﬁﬁcﬂﬁgn%egggiiﬁﬁcﬂ:%§%
Dul mage SC“%%fggifhfggaféngeghigege%megave a value enough to

10 sufficiently diéperse the lamellar inorganic filler, and
when this ratio is too low, the glass fiber is fed to the : ;
insufficiently dispersed lamellar inorganic filler, so \vj
that the glass*fiber is not uniformly.blended, which
results in the-deterioration of productivity,

15 ' Furthermore, when the ratio L/D in the range of
from the third:feed inlet to the die is too 1ow,_the
dispersibility of the glass fiber is poor, so that the
strength'decreases, and when the ratio is conversely too
high, the glass.fibér is broken, so that the strength

20 decreases silimarly.

In order to effectively achieve fhe_function of
the organic perbxide and to improve ;he_dispersion of
inorganic fillers such as mica and the glass fiber, it is
preferable to employ a high-perforﬁanqe kneading means

25 such as a Dulmage screw and a kneading disk between the
respective feed inlets and between the third feed inlet

“and the die of the extruder.

Furthermore, for the purpose of stabilizing



respécti've feed,inlets and between the third feed inlet and the die of the
extruder. Furthernore.. for the purpose of.stabilizing -8- strands and
inhibiting -the generatlon Af air bubbles in peIIets it is preferable to

di spose a vegtrhauscand fl@xﬁifﬂfﬂﬁé‘%é r&éﬁefél@liéﬁl%é'&ffbaﬂslsét gyder. In

the process of the present invention, - ext r#si on tenperature of the

extruder is pegfietahl ¥t Ad flﬂréﬁmﬁ tfd cua@;b@yé d8Pen® bétwbkenmehe
preferably fromabout 200 to [err]. In the process of the present

i nvention, tBRind lfead iinletf faAnd tHe tdike af rtiierexeruderexerted .only by 10
feedlng the above-nentioned resin mxture to the extruder t hrough the first
feed inlet on the nIh thet pravessiaf fthediprepddret |immnhtdonnotyanic filler
thereto through the second feed inlet, and then feeding the glass fiber
theretoSthroegtrubéohhmemganatundenf e extruder isfpxéferably d@nhxture,
the glass fiber and the lanellar inorganic filler are fed to the extruder
t hredgh t he thesranged qfnlfaom tahoute dd 100 1T ctmorel prefenablyf eed
inlet, respectivel the ass flber is noticeably broken at the tine of

mel ting and KREBdR Ut58 280°"% strength of the resultant- resin

conposition extreneli deterlorates Furthernore, when the m xture of the
resin mxture and t h&D Xhel PEPCRSS @fhithe inTesent inyentiohe €8%r uder

utilization effect of the extruder can be exerted only by
10 feeding the above-mentioned resin mixture to the extruder

\ through the first feed inlet on the most upstream side,

~ feeding the lamellar inorganic filler thereto through the
second feed inlet, and then feeding the glass fiber
thereto through the third feed inlet.

15 If the resin mixture, the glass fiber and the
lamellar inorganic filler are fed to the extruder through
the first feed inlet, the second feed inlet and the third
feed inlet, respectively, the glass fiber is noticeably
broken at the time of melting and kneading, so that the

20 strength of the resultant resin composition extremely
deteriorates. "

Furthermore, when the mixture of the resin mixture
and the lamellar inorganic filler is fed to the extruder
through the first feed inlet and nothing is fed thereto

25 through the second feed inlet and the glass fiber is fed
thereto through the third feed inlet, -a production

stability lowers owing to the formation of bridges and

the like in the vicinity of the feed inlets, and the



through the first feed inlet and nothing is fed thereto 25. _ through the,
second feed inlet and the glass fiber is fed thereto through the third feed
inlet, a production stability Ilowers owing to the formati on of bridges and

the like in $hgcubey b¥ Thel MAH26E id¥ &re Ad Mixfire and Sgrsity of

the m xture of the resin mxture and the lanellar inorganic filler

noticeably ingmessas HAokrGanTR tHiNd ey dtiveddldi ihdrdayes Nid henextruder
is outstandingly worn. Particularly, when the lamellar 5 i norgani c

filler is mMAeltiRg s®epi, NgUThatod Gdraw iih WS d:aatdder mpssi bl e.
Additionally, in this process, the bl ended organic peroxide and unsaturated
organi c aci doatetaddangdg¢ worithe iFmrtgaulanly,| eherbeflos dldnellact on the
pol ypropyl ene. I n consequence, there also occurs a 10 probl em that the
mol dabi$ity,isorgapit £idler fitnedscayf thenmwitinuous @roduitioh Mreover,
when the resin mxture is fed to the extruder through the first feed inlet
and not hi ng practiicabdvedopossdiie . hdddddsanglday iin dthkmdroresSxt ure Qf)
15 the lanellar inorganic filler and the glass fiber is fed thereto

t hrough the therkleedgd preanis neFexide unsatyinated PxIRNiE 3eidy of
the feed inlets wi_ith the accunul ative increase of the fed |l anell ar

i nor gani ¢ fi®Feragrargeds by ithe 1nargaiise ' RERR NS S 20

: QE eq g?gtc Iet a‘éﬁg epcfafggrlogy 're%e .S ° Itnh %[onssljer Ie@t%ea,n q:hsetr[eana sbor eg}lfé‘&,?s O; ten

10 problem that the moldability, strength and stiffness of
composition are impaired.

Mopgovef; when the resin mixture is fed to the \/
extruder through the first feed inlet and nothing is fed
thereto through the second feed inlet and the mixture of

15 the lamellar inorganic filler and the glass fiber is fed
thereto through the third feed inlet, bridges are easily
formed in the vicinity of the feed inlets with the
accumulative increase of the fed lamellar inorganic
filler and glasé fiber. In consequence, the precision of

20 the quantitative feed lowers, so that surging and strand |
breakage often take place. T ~

The coﬁpesitely reinforced polypropylene resin
composition obtained by the process of the present
invention is excellent in strength and stiffness, and so

25 it can be directly molded without any additional
treatment. Prior to the molding, however, the composi-

tion can be mixed with a non-reinforced resin, i.e.,

unmodified polypropylene or a modified PP in an optional

- 10 -~



The tompositely, reinforced pol ypropyl ene resin conposition obtained by the
process of. the present invention is excellent in strength and stiffness,
and so 25 it can be directly nolded wi thout any additional treatnent.
Prior to th@aﬁﬂthg, however:- t he conmposi- tion: CaR, be m.xed with a
non-reinforced resi Nphé - @thegnﬂaﬂaflgﬂ @ﬁagprapyindbude thevdifiled BR i n an

optional - 10 - ratio. t he ot her C g filler
in the resirfhg Ié?-’rﬂ%kﬁ"co"i‘\gh lila?‘?%ﬁenr'ﬁ@{:]éb tﬁggg m{agyigg L'ng kjél que
conpri si ng g Xdrhrt éEﬁbmpﬁisiugemlkhnglahelre51nrgantureulFbe and the
glass fibre t hen kneadi n I wever,
in such a tZBHW$gU%rt?E9$%}%I?g}iﬁf ghéfS?% g?%gggglb?gabggﬁ?g o)
t hat great:ﬂﬁéﬂdﬁﬁgaﬂhbmtlﬁfaeknecéanoorbﬁhebiakﬁed Hawepeseced® of the

resent |nvent|on [ rgeo Si
Pelnforced P ?? o %ggﬁSQELQaiﬁgl”BEHE%%&goﬁfaFﬁ?néﬁgga)E:?Eg ght

or \wore of tdmcqﬁswssélﬁbatagneabwsbyemgtbhﬁnérsﬁéﬁgnﬁﬁstﬁ
i norgani c flégég 3@ haV|ng an MFR of 10 g/ 10 minutes or nore. \Wen the
amount of th ass fiber to be added is 15 | ess than 10% by wei ght, the

excel I ent st rengt h capnet precelsisaioretheptdwinge Al idn oS enlyhe
products are strictly restricted. Additionally, when the anount of
limited to the manufacture of a compositely reinforced
10 polypropylene resin composition containing 10% by weight

or more of the glass fiber and 20% by weight or more of

-

v the lamellar inorganic filler and having an MFR of 10
g/10 minutes or :aore. |
When the amount of the glass fiber to be added is
15 less than 10% by weight, the excellent strength cannot be
obtained, and hence applications of the products are
strictly restricted. Additionally, when the amount of
the lamellar inorganic filler to be added is less than
20% by weight, the inhibition effect of warpage
20 deformation is noticeably impaired. Furthermore, when
the MFR of the composition is less than 10 g/1l0 minutes,
moldability deteriocrates and the inhibition effect of the
warpage deformation is also noticeably zmpaired.
No particular restriction is put on the kind of
25 lamellar inorganic £filler which is used in the process of:
the present invention, but examples of the lamellar
inerganic filler include mica, talc and glass flakes.

Above all, mica is particularly preferable. The amount
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the lamellar inorganic filler to be added is |ess than 20% by wei ght, the.
I nhi bition effect of warpage 20 deformation is noticeably inpaired.
Furt hernore, when the MFR of the conposition is less than 10 g/ 10 m nutes,
o D 1LY 88" Ehb01 ah821300 1R eI i1 ae:C s ios0 ol i Page

al's alre

deformation I's 0 notlceab particular restriction is put

on the kind ﬁeféram&aafebhahd W WY byl WdifihtVBefad ort!Sk Ivied gRrPT 0cesS

of the present invention, but exanples o0f thé lanellar inorganic | er
I ncl ude m cagftehé gggiglaampagygﬁmjAbove all, mcais particularly

preferable. The anmpunt of the lanellar inorganic filler is 20% or nore,
preferably from 20 tpxdhplég oE ghe baaed Fibeliewhdicphtisofuddie irestiie
conposition. Exanples of the glass fiber which is used in the 5 process

of the Presgmtocassnbfothenpiresend! dswentdore dstlusded glass gilasppedvi ngs
which are usually commercially avail able as additives for reinforcing
resins. Prefstasnds andhglegsr dovdngse whighs ariehasuadd yacommareiably
dianeter is from5 to 20 [err], and an average fiber 10 | ength, in the
case of the @w@$kabhgpp§da§dﬁaﬁass|ﬁ9nwn9$quEQﬁng<;e§inﬁn No particul ar
restriction is put on the anmount of the glass fiber, so long as it is 10%
by wei ght orP %rabi&Ynl Uit§ Eﬁgﬁéﬁam"y glass, fibes, fé}*brﬁWQQﬁ%% by
wei ght. 15 ref eren be nmade to the unmx¥1|

e
b0 vt opy! erEibeRCAbRRRREE 46r GFARL S {Hhe 20n 8y AL @R average
10 length, in the case of the glass chopped strands, is from

0.5 mm to 10 mm. No particular restriction is put on the /
amount of the glass fiber, so long as it is 10% by weight o
" or more, but it'is preferably in the range of from 10 to
35%.by weight.

15 Next, feference will be made to the unmodified
polyproleene,.the organic peroxide, the unsaturated
organic acid and the modified PP which are the components
of the resin'mixture for use in the process of the
present inventipn.

20 | Examplés of the unmodified polypropylene include a
hombpolymer of propylene and block and random copolymers
of propylene and one or more of a-olefins such as
ethylene, l-butene, 1-hexene and l1-octene, etc.

No particdlar restriction is put on the kind of

25 organic peroxide, but its examples include diét-butyl
peroxide, dicumyl peroxide and benzoyl peroxide. No
particular restriction is put on the amount of the

organié peroxide, but it is preferably from 0.01] to 0.5%

- 12 -



organic acid and the nodified PP which are the conponents of the resin
m xture for use in the process of the present invention. 20
Exanpl es of the unnodified palypropylene include a honDponner of propyl ene

and bl ock an??ﬁgﬂg§ﬂtuten égﬁéﬁeﬂﬁep&89§h§”8fa@ﬂe°&:$8&1§géﬁ of a-olefins

such as ethy xene an oct ene particul ar

restriction b%ﬁyq e kind of 25 organi c peroxide, but its exanples
i nclude di-t-b gs?OX|de 'di cunyl peroxi de and benzoyl peroxide. No

particular restricti GRyiehdihord, t@ﬁeaGPyQﬁiéfpéPSxQ&GaﬂanaééQébﬁﬁv but it
is preferably fromO0.01 to 0. 5% - by wei ght based on the wéi‘ght of

the unnodi fi esrep by R4 eHhér 6£Ftﬁérﬂﬁ§§tuféeeﬂréﬁﬁaﬁiéeh@ladQHGSthe
necessary, even when either of the unsaturated organic acid and the 5

hodi fied PP modisickd PR s gased. peroxi de exerts effects of cutting the
mol-écul ar chains of the polypropylene to inprove the flowability of the
reswtant resin conp@hd iaxganie peroxideceteptstdffécbsadt| cuytiagutthe i n
the preparation 10 of the resin conposition having | ess warpage

def or mati on amedesuwdar azhaing dabi the ypolppropyienentohimprowet ithe t he
unsaturated organic acid is used, the organic peroxide permts obtaining

t he above- nedliowedf itk | the resulbantcresint qempesitionact e of the

improvement of the flowability results in the preparation
10 of the resin composition having less warpage deformation
N and excellent moldability. Moreover, in the case that
the unsetureted_organic acid is used, the organic
peroxide permits obtaining the above-mentioned
flowability and completing the graft reaction of the
15 unsaturated organic acid on the polypropylene, so that
the resin coﬁposition having excellent strength. and
stiffness can be obtained.
No particular restriction is put on the kind of
unsaturated organic acid, but its examples include
20 unsaturated carboxylic acids and their anhydrides such as
acrylic acid, methacrylic acid, maleic aéid, fumaric
acid, citraconic acid, maleic anhYdride and itaconic
anhydride. No particular restriction is put on the
amount of the unsaturated organic ecid, but it is
25 preferably in the range of from 0.0l1 to 5% by weight
based on the weight of the unmodified polypropylene.
| ‘The modified PP can be obtained by grafting the

above-mentioned unsaturated organic acid on the
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15 unsaturated organic acid on the polypropylene, so that the resin.
conposi tion having excellent strength and stiffness can be obtai ned. No
particular restriction is put on the kind of unsaturated organic acid, but

i ts exanpl esuhmeltigeedl polypirapnlietiecd e a dmoun Guictdtslentanhmer( For
anhydrides such as acrylic acid, nmethacrylic acid, maleic acid, fumaric

aci d, citracexampiei, dthexleciarenra\phoakssanich ivlaicainia mahyulre def the
particular restriction is put on the anount of the unsaturated organic
aci d, but itunsodsfiedppelypaivpylieng hecheansatiufated Goxganic586b¢ wei ght
based on the melght of the unnodified polyproeﬁlene The_nodi fied PP can be

obt ai ned by gndf Ehegorgandisorenanide e naste kngafedc arddthant he
- 13- unnodi fi ed olygngp | ene in a known_ suitable manner. For_ exanpl e,
there e a ppblesdz e, eXtTUdar ofeith@ RRRGASS okP pir iR obYeene, the

unsaturated organic acid and the org er.ox ted and kneaded, -
and then 5 %XPFQpréeqSF 3&%Fé%ﬁﬁfé;¥ﬂ YenhnPesh A8 )
above-nention m xture is reacted in a solvent such as xyl ene.

Furt her nor e, *¥#€R®the nodified PP is used t he anount of the unsaturated
organic acid in the

unnodi fi ed pol ypropy BﬁgheEm?lfet'aBﬂ tﬁ%é"ﬁ%&% riiﬁeud"t;%l % by

wei ght . a&gﬁﬁk of the unsaturated organic acid in the total
10 components of the modified PP and the unmodified

polypropylene is suitably in the range of from 0.01 to 5%

by weight.

15 : In the resin mixture for use in the process of the
present invention, there can.be_used,.if_necessary, an
antioxidant, an ultraviolet light absorber, a lubricant,
a silane coupling agent and the like.

When neither the modified PP nor the unsaturated

20 organic acid is contained in the resin mixture, good
interfacial adhesion cannot be obtained between the glass
fiber or the 1éme11ar inorganic filler and the resin, so
that the strength and étiffness of_the composition
largely deteriorate.

25 The prﬁcess of the present invention can stably
and inexpensively prqvide a compositely :einforced--
polypropylene resin composition which is reinforced with

a glass fiber and a lamellar inorganic filler and which

- 14 -



[err] [err] 15 - In the resin mxture for use in the process of
the present invention, there can be used, if necessary, an antioxidant, an

i ke. wnen n8iThSARELREE: pErahBhy Sty sandleelaRel el sl 11 e
i's containedjd it (;fﬁgéga%iggggrmggggnlnterfaC|ar adhesi on cannot be

obt ai ned between t _ or t I"arel | ar inorganic filler-and the
resin, so that the strength ‘and stiffness of the cmaposition largely
deteriorate. 25 The process of the present invention can stably
and inexpensively provide a conpositel gxpgpREgr ced pol ypropyl ene resin
conposition which is reinforced with a grass fiber and alanellar inorganic

filler gnd which - 14ext, tHé S¥eStheNinGeheNBhhwisli BE“E&%C%&‘ﬂ:ed in
nol dability as well as | ess war page deformati on. EXAVPLE

Next, the pr&eydil rwith i pefetrehcletdeesampedsi andebamba\mttllv@eference to
eXaapIes and conparative exanples, but it should not be limted to these

exanpl es. | n dxampledpl st oitt SRopldsaot baviimieadatd theseoexanjilas,
exanpl es, evaluation was carried out by the .10 use of extruders shown in
Figs. 1 and 2. The exin wiss didamphesnof nthegprésentainventiehi agd the
comparative examples, evaluation was carried out by the
10. _uée of extruders shown in Figs. 1 and 2.
The extruder (A) shown in Fig. 1 is a cofrotating.
i\/ twin screw extrudef equippéd with three feed inlets and
vente and having a bore diameter of 45 mm. A ratio (L/D)
of a length L of a cylinder to a diameter D of a die is
" 15 40 in the whole extruder, 18 in the range of from the
first feed inlet 1 to the second feed:;nley 2, 10 in the
range of from the second feed inlet 2 to the third féed
inlet 3, and 12 in the rangg of from the third feed inlet
3 to the die. .Kneading disks 6 are disposed betweenlthe
| 20 first feed inlet 1 and the second feed inlet 2, between
o the second feed inlet 2 and the third feed inlet 3 and
between the third feed inlet 3 and the die 5, respective-
ly. | | -
Furthermore, the extruder (B)'showh in Fig. 2 is a
25 co-rotating twin screw extruder equipped with two feed
inlets ana.‘ventek and having a bore diameter of 45 mm.
The ratio (L/D) is 30 in the whole extruder, 18 in the

- range of from the first feed inlet to the second feed
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twin screw extruder equipped with three feed inlets and vent and having a .
bore dianmeter of 45 mMmm A ratio (L/D) of a length L of a cylindér to a
~dianeter D of a dieis 15 40 in the whole extruder, 18 in the range of

1o L haCEta i R 165 o fad AR
ey 12 49 S AR Tl Il A ind SRR
(he second {6d abgt 3 hied Nid ARG Aancubripeegihe hi7d

shown in Fi Opefuwbend tR2 seﬂ% \Cllfénﬂgd ;HQ-B]'Eé/% TarRe e id UOREsELL PREEYW L

two feed inlets and vent an ore dianeter of' 45 nm The ratio

(L/D) i 30 in the whgl %h%XTleg:%ﬁ&ﬂ.es_l%dd‘ doiparitadileddnpndde thest feed

inlet to the second feed - inlet, and 12 in the range of fromthe -
second feed hahgtiremenite of &hel MFRRTid Gl Bk i casliwoDEedsbehween t Rgy

first feed inlet and the second feed inlet, and.between the second feed
inlet and thevdiaationpoF itiRl \resin compositidns twiere xcagd bed avdt by

conparati ve exanples, the neasurenent of the MFR and a graft ratio as well
as the eval usheofiodflowing eyriovedhurmss.i ti ons were carried out by the
foll owi ng procedures. Graft ratio: o :
Graft ratio:
10 Pellets of a modified PP were diésdlﬁed in xylene
at 135°C, and the resultant solution was then poured into -/
a large amount of acetone to precipitaté a polypropylene
component. Unreacted maleic anhydride.was'removed
therefrom, and the solution was filtered and then dried.
15 This dried modified PP was then subjected to infrared
spectral analysis, and grafted maleic anhydride was
quantitatively analyzed from a peak ét 1780 cm™ of an
infrared spectral analysis spectrum; thereby obtaining

the graft ratio.

20 Measurement of tensile strength (which was carried . _
- - o/

out in accordance with JIS K7113).
Measurement of flexural modulus'(which was carried
out in accordance with JIS K7203). |
Measurement of MFR (230°C, 10 minutes, load of _
25 2.16 kg).
Measuiement of warpage deformation (maximum.
warpage deformation): Tesf pieces for the test were

prepared by injection-molding a 2-mm-thick, 150-mm-long,
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0 - - Pel l ets of a nodified PP were dissolved in xylene at [err],
and the resultant solution was thern poured into a |arge ambunt of acetone
to precipitate a polypropylene conponent. Unreacted nmal ei c anhydri de was

1 od ot 1 1t PR ELSe efeRRy) Htea Tosi a%%a:@%l%;%e% Bt amg
Cerr] “of ans fe REREcr FapdHnRpETbLERE, ROREBR 9&%3%62%“2? ‘%780
Zarri e out o7 rotaive HERYE 28 SR nolks'0! Reellliars |
(orr], "To B oo ot ?g"%fdaﬁée%*’%h?*' %&?éﬁ?éﬁén?%?%{%%e"f "

def o el | o fy3hd BN RGRIEoAERS’ BRELONENATEo1BLEABE BE e test vere

prepared by injection-nmolding a 2- mm t hi ck, -mm | ong, -

156*”“*“”ded@ﬁﬁfhtéﬁ'6p§b§ﬂt€nQiaéokéoﬁUEﬁéCﬁokﬁﬁbﬁ%ﬁlaﬁa%éfWdﬁ§¥Héh
These test pieces were conditioned at 23 C at a relative humdity of 50%

for 48 hour measiiie€d V¢ dthéowdrpagecaeormatlionle Hodever,cate test piece
were 5 fixed on a horizontal base, and a di stance of t he separ at ed

opposite S|mmﬂpagatdmfémmatﬂonawabaehamgedtbynamtesﬁngdthe isideanar page
deformati on. However, the _
position of each test piece which was fixed, and
10 therefore the measurement of the warpage deformation was
N carried out while the side positions of the test piece to
be fixed were changed. Of the measured values, the
- maximum value was regarded as the warpage deformétion,
Snd its unit was mm. |
15 The resin mixtures and the modified PP which would
be used in the exaﬁples and comparatiVe-examples were
prepared as follows. |
(1) Resin mixture 1: This resin mixture was
obtained by stirring a mixture of 99.20% by weight of a
k;, 20 polypropylene homopolymer powdér having an MFR of 2 g/10
minutes as an unmodified polypropylene, 0.5% by weight of
maleic anhydride as an unsaturated organic acid, 0.1% by
weight of 1,3-bis(t-butylperoxyisopropyl)benzene as an
organic peroxide, 0.1% by weighf of:2,6-di-t-buty1-p-
25 cresol as an antioxidant and 0.1% by weight of calcium
stearate as a lubricant by the use of a mixer.

(2) Modified PP-2: The above-mentioned resin

mixture 1 was melted and kneaded af an extrusion tempera-
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war page defornmation was changed by alterivng the side position of each test.
. was fixed, and 10 therefore the neasurenent of t'he warpage
deformati on was carried out while the side positions of the test piece to

be fixed wereur@an§ed00'C, and henupedleiizesd byh&heaust R Ae was

pi ece which

regarded as

conparative

exanpl es_were_ pr 10 fol.l ows.. ( ' vt :
resin nixture was obTB?nEBEéSgg%gﬁPgﬁgmgdﬁggggr&i%? S%%E%ﬁ? \&§%ﬁﬁ3%

20 pol yp
an unnodi fi

unsat ur at ed

‘the marpage deformation, and its unit -was nm 15
resi n m xt uresteawderh

1, 3-bi s{t-butyl perox

Modi fied PP
at an extru

The

Bpwedi fi ed PP which woul d be used in the exanpl es and

Thi s
f a

I ib GEmtgronnt 8 orae ratan o ACRY i o e i °

_ (v por oxfRopHBAy I BEnEa KBIGRLS, GERTE-ROsLsind B,

wei gnt of cHFRFEITer S5 385K By MESORE Rf B, HUTHOPAN Wibtospey |
Fondes BRFLRaTRRL MRE O BTGP piaslitel M ol e by

by

the use of %?ggbgﬁggg_eg@', STR 3 Svelgidl o i diaid %Widﬂ%@rbﬂ(vg;? of

130 g/ 10 mi

graft rati 0 of 0.3%by weight. 5

Modi fied PP-gnghtabbted diigaild dcad @As 0.5% by weight of 1,3-bis(t-

10

15

butyl-perquisépropyl)benzene as an organic peroxide was
reacted at 100{C for 2 hours in xylené,'énd the reaction
solution washtﬁén précipitatéd in acetone, filtered and
then dried. f

The obtaihéd modified PP had én MFR of 130 9/10
minutes and a graft ratio of 0.3% by weight. |

(4) Resin Mixture 4 (a resin mixturé containing

~an organic peroxide and a stabilizer~oaéyé:' This resin

20

25

mixture was obtained by stirring a mixture of 99.70% by
weight of a;po;ypropylene homopolymer powder having an

MFR of 2 g/10 #inutes as an unmodified polypropylene,

0.1% by weight of 1,3-bis(t-butylperoxyiéopropyl)benzene |

as an organic peroxide, O.l% by weight of 2,6-di-t-butyl-
p-cresol as an antioxidant and 0.1% by weight of calcium

stearate as a lubricant by the use of a mixer.

(5) Resin Mixture 5 (a resin mixture containing a

stabilizer emdy): This resin mixtufe was obtained by

stirring a mixture of 99.8% by weight of a polypropylene

homopolymer powder having an MFR of 30 g/10 minutes, 0.1%
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m xture of 94.5% by wei ght of a pol ypropyl ene honopol yner powder having an
MFR of 2 g/ 10 m nutes as an unnodified pol ypropyl ene, 5.0% by wei ght of
mal ei ¢ anhydride as an unsaturated organic acid and 0.5% by wei ght of

1,3-bis(t- 1 but vl - per gxyi gopropyl ) benzene as.ap_.organi ¢ peroxi de was
reacted at [ qu%{Hﬁé §§u$s§r§9i§r§ﬁ§§ éﬁdcfﬁ§°ié§§ﬁPﬁgaﬁﬁ idanEs then
precipitated e, filtered.and.then dried. The obtagi ned nodified PP
PG o MR oA 0 el SREPREaBaFAUE ShaRratsl Bs 8t JOBFATRN bk Ent
(4) Resin M re. 4 (a.resipn _mxture containing an organi c peroxide and a
stabi lizer )q%%:usﬁTﬁg eﬂ?ﬁeﬁfxture was obta?ned bygstirrPng a mxture of

99 70% by vei oht of 5y pol vigeyl pe SRRl L TEE POYIoRANBVIAG.RE 20 MR

of 2 g/10 m nutes as an unnodrtTTed po ropyl eng; \Wei g

1, 3-bi s -bu | r QBpYheb. e S aROLIRRLE P Lde 00 by
vvelk(g;rl{tJ c(?f Z%ﬁpﬁééﬁ (g?cira%sgﬁéa{s]ggﬁ'an |$0>E<‘i gghtgsaﬁggé&?%c%‘%p\%%ht of
cal s+um st'ear, L cant f K€ 5 (5)
Resin M xture 5 ta r%%%ﬁrgx%r%p%géggi g?ﬁggalg? br‘l iE.’zferg fmenrra] d aT s resin

mxture was QRicHdysl ot dismetarb¥! 9" imOke?8. 8¥elY WA ¢empéirature
pol ypr opyl ene honopol ynmer powder having an MFR of 30 g/ 10 m nutes, 0.1%

- 18- by wdirgRithedfesdtfudértwlst getptor 2solfcas an anti oxi dant and 0. 1% by
wei ght of calciumstearate as a |ubricant by the use of a m xer.
Example 1 P
10 50% by wéight of a resin mixturﬁt 30% by weight of
\\; mica and 20% by weight of a glass fiber were

quantitatively fed to an extruder (A) éhown in Fig. 1
through the first feed inlet, the second feed inlet and
the third feed'inlet of the extruder (A), respectively.
15 Afterward, théy were melted and kneaded under vent suc-

tion, and then pelletized.

Comgarative Example 1

The same procedure és in Example 1 was carried out
except that the feed.order of a glass fiber and a

\;j 20 lamellar inorganic filler was reversed.

-

Comparative Example 2
A mixtdre obtained by mixing 50% by weight of

modified PP~2, 20% by weight of a glass fiber and 30% by
weight of mica by a mixer was fed to an extruder (B)

25 shown in.Fig. 2 thrpugh the first feed inlet of the

| extruder, and nothing was fed thereto through the second
and-~third- feed inlets, and the mixture was then melted

and kneaded, and then pelletized under vent suction to
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As a lanellar inorganic filler, mca havisng an 5 aspect .ratio of 35,was -
used. As a glass fiber, chopped strands havihg an average fiber |ength of
3 mMm and an average fiber dianmeter of 9 [err] were used. A tenperature in

the extruderp,y@sase! al @omfpidsitiic M &k gf%fd%ﬁ)%fy'-ft\/\r/‘eel g?ﬁ'ip%/%p% wei ght of a

resin mxture 1, 30% by I ght of mca an gl ass fi ber

were quantitatively ﬁedeb@rgnd%&ti%d%e( ?ﬁﬁ%ﬁ*ﬁiﬁh Fitﬁ:ié%;é@@%@ the

first feed inlet, the second feed i'nlet I r'd Te I nlet” of the

extruder (A)oftefpgermed vt the felid amidtd £J¥C%enie SadBhd fgﬁsrkngéded

under vent suc- tion, and then pelletized. Conparative Exanple he sane

procedur e asthatExheprawl mederddls edrdinctx @bl ated he F1aes, ogder of a
gl ass fiber and a 20 | anel lar inorganic filler ‘was reversed. Conparative

Exanpl €6 2 A preparatdbhapredess mas ronidued, wildllle atheriskidgss Rie2e 20%
by weight of a glass fiber and 30% by wei ght of mca by a mxer was fed to
an extruder X@pogeéd byspoikingn thiep. wi thheouwgsinhadd.r stBy eeilig nl et of the
extruder, and nothing was fed thereto through the second [err] feed inlets,
and t he m xteperationhestrendsd vere lswbstemtiaidyt lstahddizad zdoutingler vent

suction to -_19 - prepare a conposition in the formof the pellets.
little while later, surging occurred instead. Hence, a

screw was drawn and then inspected, and as a result, it
10 was apparent that the portion of the extiuder in the
vicinity of a kneading disk was noticeably worn.
Therefore, the production was stopped. \'J
Comparative Example 3
A mixture obtained by mixing_so% by weight of
15 modified PP-2 apd 30% by weight of mica by a mixer was
quantitatively fed to én extrude; (B) shown in Fig. 2
through the first feed inlet of the extruder, and 20% by
weight of a glass.fiber:were quantitatively fed thereto
through the second feed inlet. Afterward, the mixture
20 was melted and kneaded, and then pelletized under vent
suction.

Immediately after the stért of tﬁe preparation,
the modified PP and mica were classified in the first
feed inlet, and strands were often cﬁt by surging

25 attributed to the fluctuation of the composition. A
little while later, the surging grew vigorous and the
operation became impossible, as in Comparative Example 2.

Thus, a screw was drawn and then inspected, and as a

- 20 -



However,  during the preparation, bridges were often fornmed at the feed

I nlets for the raw materials, so that the raw materials were not stably
fed. Thus, the 5 preparatlon'process was continued, while the bridges
were renoved vasyloki Nt twes) applrénteshat! €He p&‘t’ibthonehét efftruddrands
were substantially stabilized, but a l.ittle while l'ater, surging occurred
i nst ead. Hendm theuvimimﬁ@ydoama kndading dﬂskewasdnoemdeablg ol b, it
10 - was apparent that the portion of the extruder, gn the vicinity of a
kneadi ng d|sWhﬂﬂefanepe%héypnnductihnrw&srstoppedpf duction was stopped.
Conpar ative Exanple 3 A m xture obtalned by m xing 50% by wei ght of 15
nodi fi ed PP-2 and 30%dmpakaiy elhd a m xer was quantitatively fed
to an extruder (B) shown in Fig.: thro h the first feed inlet of the
extrudeP, and 20% by AQ% ¥ tﬁigb'gl%smcpq?med\e%-z]muquanvéwtiwly
thereto through the second feed inlet. Afterward, the m xture: 20

nelted and k &P amhexvrieR| (Bl shewnnimr Fignt 2 sthreugh Fhﬁeéliéﬁéq y

after the start of, the preparation, the nodified PP a
classified |%QHﬂa#q#%ﬁ 9€x£h?rﬁ¥$ru%ﬁﬁvs??%nﬂsmﬁéF%r%f?Eﬁaéﬂ?db?Y5urg|ng

25 ttribut, f| tu f t t ittl
| ater, ath(ralsu eqﬁﬁf J %ikégﬂﬁo? %ﬁ%?g¥$%% %é a%@é hﬁo??gg ! :s in

Conpar ative BATRIG, 4y T&u,éixear SSLE"NBR AL NS DS chOSRES! Bhlrcdd 2 @

10 the second feed inlet. Afterward, the mixture was_melted
; ; and kneaded, and then pelletized under vent suction.
~ In this'example, the amounts of the glass fiber
and mica were less than in the other examples, but many
bridges were formed at the second feed inlet, so that the
15 glass fiber and mica were not stably fed and strands were
often cut. Therefore, the production was unavoidably
stopped.
Example 2
5% by weight of modified PP-3 and 45% by weight of
20 a resin mixture 4 (including én organic peroxide and a
stabilizer -esds) were quantitatively fed to an extruder
(A) shown in Fig. 1 through the first feed inlet éf the
extruder, and 30% by weight of mica and 20% by weight of
a glass fiber were fed thereto through the second feed
25 inlet and the third feed inlet, respectively. 'Afterward,_

the mixture was melted and kneaded, and then pelletized

under vent suction.

Comparative Example 5
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result, it was apparent that the portiom of the extruder in the vicinity .of
a kneadi ng di sk was noticeably worn. Therefofe, the production was stopped.

Conparative Exanple 4 5 70% i ght of nodified PP-2 was
quantitatively fed t® ‘gﬁxélﬂfﬁuﬁ’?fta(iﬁf’dos%v\ﬂ 510G ¥ P¥ WAt 19k first

:;n? :2 iﬁl”liits Aot Fafd BHoS, ool dsh @é?}%rizgzs‘?ﬁ?%?%sg%%ﬁ 1:?‘%2% vely

vas ot tod PRREIRLRS 8, earan aah el B s mRAE L on. In this
le, th Tl ] [ h

ot hor oxanp ALELFArEre Tl LR o SeBUadE (AN RBIEND B8 ol <o

1L, 19 ghrghg: hengsssts @t ot . el 00l

often cut. re, the production was unavold

by wei ght Ofwé‘I’glEEi 8¢ mreca aka é@gﬂ BY Waight Yr [?agrgrqﬁsas "Rl '@é‘é%re 4

(i ncluding an ofgani c peroxide and a“stabili zer were quantifativehy/

fed to an exghades taflvalgWeedn thetteth thregh tha 'ddctind eféTLa Ngiepl the

extruder, and 30% by wei ght of mca and 20% by wei ght of a glass fiber were
fed thereto dddotB8 therdceeed Aaaet)5S respeditdivelyd t-Ixrddiwakd ceehénl et,

respectively. Afterward, the m xture was nelted and kneaded, and then
pel l etized usieturenwasumelted Gmdpknaaded,Bandpithen pillletized under

10 vent suction.

Comparative Example 6 )
50% by weight of a resin mixture 4 (containing an \J/
organic peroxide and a stabilizer-ea&g), 30% by weight of
mica and 20% by weight of a glass fiber were
15 quantitatively fed to an extruder (A) shown in Fig. 1
through the first feed inlet,.the second feed inlet and
the third feed inlet of the extruder, respectively.
Afterward, the mixture was melted and kneaded, and then
pelletized under vent sﬁction;' The results are set forth
20 in Table 1.
Example 3
30% by weight ofla resin mixture 1, 35% by weight
of mica and 35% by weight of é glass fiber were
quantitatively fed to an egtr@der (a) showﬁ in Fig.-l
25 through the first feed iniet, the second feed inlet and
the third feed inlet of~the_extruder,bfespectively.

Afterward, the mixture was melted and kneaded, and then

pelletized under vent suction. The results are set forth
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A m-xture obtained by m xing 5% by weight of nodified PP-3 and 45% by
wei ght of a resin mxture 5 (confaining a stabilizer [err]) by a mxer was
guantitatively fed to an extruder (A) shown in Fig. 1 5 t hrough t he
first feed inlet of the extruder, and 30% by wei ght of mca and 20% by
wei ght of aigl Table ber were quantitatively fed thereto through the second
feed inlet and the third feed inlet, respectively. Afterward, the mxture

was melted and knead&¥ makeximks p%ﬁ"P@t‘FQ‘E‘EIiW . the,gxemp i R

Conparative Exanple 6 50% by wei ght of a resm m xtuy (c tal i ng an
“organi c per GAMRATATHL e REHTPIOR , ﬁ’ﬁﬁr gf‘ga d 20% by

ht of I fib titat I d A
Shown i n Fi 6V as‘farﬁ' e SEibder MR égﬁaéséﬁt@% HBeCEER'E and 1 e

third feed iEI e% er#e uder, respectively. Afterward, the m xture was
mel t ed¥and * pel | etized under vent suction. The results are
set_forth 20 |n Table 1. Exanple 3 30% by weight of a resin mxture 1,

35% by wei ght of mca and 35% by wei ght of a glass fiber were
gquantitatively fed to an extruder (A) shown in Fig. 1 25 t hrough t he
first feed inlet, the second feed inlet and the third feed inlet of the
extruder, respectively. Afterward, the m xture was nelted and kneaded, and
t hen

e
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pell etized under vent suction. The results are set forth - 22 - i n Tabl e
1. Raw naterials feed conditions in the exanples and conparative exanples

[err] and the evaluation results _of the resin conpositions are set 5
forth in the Tables. - 23 - Tab|e42L€;L5_(ﬁ
Feed Conditions of Raw Material First -Feed Inlet Kind of .

Amount Extru

Resin xture 1 50 Conparative
50 Exanple 1 15 Conparative B
Exanpl e 2 . J%ca
ind
20 20 Cbnparatlve
M ca 30 Corrparg'}:{/:‘elder
10 _
Example 1 : A Resin Mixture 1 50
Comparative A Resin Mixture 1 50
Example 1 -
15
Comparative B Modified PP-2 50
Example 2 Mica 30
Glass Fiber 20
20 Comparative B Modified PP-2 50
Example 3 Mica 30
Comparative B Modified PP-2 70 W
Example 4
25
Example 2 A Modified PP-3 5
Resin Mixture 4 45
Comparative A Modified PP-3 5
30 Example 5 Resin Mixture 5 45
Comparative F Resin Mixture 4 50
Example 6

35 Example 3 A Resin Mixture 1 30
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fExaane«4 25 Exanple 2 A ' Modi fied PP-3 5 Resin

M xture 4 " 45 Conparative ° A Modi fied PP-3 5
30 Exanpl e 5 Resin M xture 5 45 Conparative
A Resin M xture 4 50 Exarrple635 Exanple 3 A
Resin M xture 1 30 - 24 - dsid el (33) 5.Feed Conditions of Raw
Material Second Feed Inlet Kind of Amount Ext ruder
Raw Mat eri al (W9 1Q Exanple 1 A M ca
30 Conparative A G ass Fi ber 20 15 Example 1
_Conparative - B - Ex@eede COHndd tionSomfaRew \Material B
~d ass Fi ber 20 Exanple 3 Conparative SecondBFeed Inlefd ass Fi ber
10 Exanple 4 Kind of Mca 20 25 Amount
Extruder Raw Material - (wt%)
_ 10
N '
Example 1 A Mica 30
Comparative A Glass Fiber 20
15 Example 1
Comparative B - -
Example 2
20 Comparative B Glass Fiber 20
N Example 3
N
’ Comparative B Glass Fiber 10
- Example 4 Mica 20
25
Example 2 A Mica 30
Comparative A Mica 30
Example 5 S
30
Comparative A : Mica o 30
Example 6
Example 3 A Mica 35
35 : '
'\_//'
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Exanpl e 2

A

25 -

A M ca 30 Conparative
M ca 30 Exanple 5 30 Conparative - A - Mca
30 Exanple 6 Exanple 3 A Mca . 35 35 -
Table 1 (111) 5 Feed Conditions of Raw Material Third Feed Inlet Kind of
Amount Extruder Raw Material wable 1wtf/ﬁ1ﬂ.j_) Exanpl e 1 A
A ass Fi ber 20 Conparative ca
30 15 Exanpl e 1 Conpar ati ve B

Exanpl e52 20

- Exanple 4 25 Exanple 2

10

15

20

25

30

35

Comparative

B Exanple 3 Conparative

B .

A Feed Céhditionbeof Raw Matezfial
: Third Feed Inlet
Kind of : Amount
Extruder Raw Material (wt%)
Example 1 A Glass Fiber 20
Comparative A Mica 30
Example 1
Comparative B - -
Example 2
Comparative B - -
Example 3
Comparative B - -
Example 4
Example 2 A Glass Fiber 20
Comparative A Glass Fiber 20
Example 5
Comparative A Glass Fiber 20
Example 6
Example 3 A Glass Fiber 35
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Conmpar at'i ve A- G ass Fi ber 20 Exanple 5 30

Conparative A A ass Fi ber 20 Exanple 6 Exanple 3
A G ass Fi ber 35 35 - 26 - Table 1 (1V) 5 Results of
Eval uation Tensile Fl exural. Ki nd of Strength Modul us
Ext r uder (kg/cm (feHilery | )(itw) Exanple 1 A
1300 120000 Conparative 640
62000 15 Exanpl e 1 Conparative B St abl.e;,Rroducti on was
i nposg ble. Exanple 2 20 Conparative B ~ Stabl e Production was
| npossi bl e. Exanple 3 Conparative B ReSuakke offr giadiuayioms
i npossi bl e. Exanple 4 25 Exanple 2 flensile EPéRural
118000 Conparative AKind of %&-enggh QWluzs
Extruder (kg/cm”) (kg/cm™)
10
Example 1 A 1300 120000
Comparative A 640 62000
15 Example 1
Comparative AR Stable Production was impossible.
Example 2
20 Comparative B Stable Production was impossible.
\ Example 3
\_
Comparative B Stable Production was impossible.
Example 4 '
25 :
Example 2 A 1250 118000
Comparative A 980 - 95000
Example 5
30
Comparative A 520 -... . 101000
Example 6 - : :
Example 3 A 1650 138000
35 : . _
\_/
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Exanpl e 5 30 Conparative A : g 520 ) 101000 .
Exanpl e 6 Exanple-3 A 1650 138000 35 - 27 -
34 3. A process according to Claim1 wherein a m xture of a pol ypropyl ene
nodi fied by grafting an unsaturated organi 8%4acid thereonto, an unnodified
pol ypropyl ene and an organic peroxide is fed to the extruder through the
first feed iBdl-et A provessp@Eecording dragCiaim i wheredor @& mixtving Wk of an
unsaturated organi c acid,” an unnodi fi ed pol ypropyl ene and an organic
peroxi de i s Pe@PHynuaPYbene deedifiiedghyt atafring Aneynsatarated

organic acid thereonto, an unmodified polypropylene and

an organic peroxide is fed to the extruder through the

first feed inlet.

4. A process according to Claim 1 wherein a mixture of
an unsaturated organic acid, an unmodified polypropylene
and an organic peroxide is fed to the extruder through

the first feed inlet.



