> e3e4d0V6Tcl SPECI FI CATI ON COWPCOSI TE MATERI AL OF POLYOLEFI N RESI N AND

FI LLER AND MOLDED ARTI CLE MADE FROM THE SAME BACKGROUND OF THE | NVENTI ON

Jd. FIELD OF THE I NVENTION *, ,* The present invention relates to a conposite
material of a polyolefin resin and a filler, and to a nolded article
obtained fromthe same. Mdre particularly, the invention relates to a
conposite material of a polyolefin resin and a filler superior:-in
nmechani cal strength, e.g. stiffness and inpact strength, and also in
endurance, e. g. fatigue strength, and to a nolded article obtained from
the sane. 2. DESCRI PTI ON OF THEsREtAFEERARIN Pol yol efin rﬁﬁWﬂW"ﬁM“WNM’de use
as a general purpose resin because it is superior in nol

chem cal resistance and has a |ow specific gravity. As an apgoeach for

i mprovi ng nmechani cal strength, e.g. stiffness and inpact strength, of

pol yol efi n resg POMNMASEL reer a1 [ h lc, mca and
gl ass fiber.e%%%P%%-A-10-?%%8%@.@gsﬁg%gggg€%§cﬁtgg$ %ﬁ?tﬁg?LFﬁprovenent in
mechani cal StrengthANﬁ'QOLﬁE?f%#?féLgnﬁAbﬁpﬁﬁéMSf@ﬁngﬂﬁ of a composition
of a polyolefin resin and a filler, " known is a netho OF enhanci ng the
adhesi veness between a polyolefin resin and a filler, for 2 exanmple, a
nmet hod conprising addition of a nodified polyolefin resin to a.conposition

of a polyolefin and a fi ener is used in which a

pol ypropyl ene resin in aﬁ%ﬁ*@%hegﬁaﬁg fénggyﬁgﬂgapfied Hmwmwmmwmum ur at ed
car boxyl jc id and/or i rivative by neans of an ini MLS
organi c %ergighg @g f??aéﬁggﬁ%ﬁgﬁf ultraviolet rays or radiaf,iQQ, However,
for increasing the graft anount (in order to greatly inprove the

adhesi veness DEISWERSERE pBVGBELPR EGAGSS §r?datqfé“§/‘?§3rfe? materialnatessary
to use a great _.ampunt of initiator, This may cause decrease in nol ecul ar

wei ght of POHY o3&ty o1 685+ pas & L imieeh FRE L PPt dpd addhEssePFRiRREhani cal
strength, e. g. stiffness and inpact strength, of a polyolefin resin
conposi tf%‘?ﬂ“aﬁ'&? a?%-rraﬂfolrésla?{tiﬁub%’éwen%tﬁ’ arfteentelop HedEt@seto @
characteristic, SUMVARY OF THE | NVENTI ON An obj ect of the present invention
is to previReshtedmiesiiad pit2mAlydefdmeryanend & ddildeanduaeriPrer, the
conposite material being superior in mechanical strength, e.g. stiffness
and i npat® mechangiclRl shberytld, ien densitt feess andgimpact gieengténgehd and a
nol ded article superior in nechanical strength, e.g. stiffness and inpact
st r engt halapdnadnfanehder gndat igug staengule, sndetgemolidedattistieaspect,
the present invention relates to a conposite material conprising (A a

nodi f i edolpbayme@df fnomeshe gamét - nodi fied with an unsaturated carboxylic

aci d and/ or
2. DESCRIPTION OF THE RELATED ART

Polyolefin resin is in wide use as a general purpose resin
because it is superior in moldability and chemical resistance
and has a low specific gravity. As an approach for improving
mechanical strength, e.g. stiffness and impact strength, of
polyolefinresin, knownis incorporationof fillers suchastalc,
mica and glass fiber. See JP-A-10-176085.

As an approach for further improvement in mechanical
strength, e.g. stiffness and impact strength, of a composition
of apolyolefinresinanda filler, known is amethod of enhancing

the adhesiveness between a polyolefin resin and a filler, for



3 its derivative and (B) a filler, wherein a content of the conponent (B)
is from1l to 80 parts by weight based on 100 parts by weight of a conbined
content of the conmponents (A) and (B), a graft anount of the unsaturated
carboxylic acid and/or its derivative4n the conponent (A is 0. 3% by

wei ght or nore, and the conponent (A) has a nelt flowrate as neasured at
230C and a load of 21.2 N of 400 g/10 mn or less, and a nolded article
obtained fromthe same. In a second aspect, the present invention relates
to a conposite material conprising (A a nodified polyolefin resin

gr af t - noeixfaimed epi & metrh et satmpirdtsdchgcadBokybhoo @ todhdied pebyakbsfirat i ve,
(B) afiller and (C) a polyolefin resin, wherein a weight ratio of the
conponentrels@h t o at dempesponemb f(Apol ol edinUhPEs Eill Yex 60140 ere €0t ent  of
t he conponent (B) is from1l to 80 parts by weight based on 100 parts by

wei ght ofz Re€ROBIiNedse@nreRhieh 4 Pe19prBHNERHE AeBin (B)a ABUteR)sta graft
anount of the unsaturated carboxylic acid and/or its derivative in the

conponent; g Q) airt -Fodiior e gk g Rt aﬁruﬂya'éuraeedt@srﬁaﬁypﬂenscid\)amﬁola mel t
flowrate as neasured at 230C and a | oad of 21.2 400 g/ 10 mn or |ess,

and a ”D'ﬂ%dd bSl:va%éﬁfB HstfOHhtf}ﬁt%aéFor Qﬁc?ﬁ'ﬂbf&%‘nggflﬁgf RIED

EVMBODI MENTS T e nodifi olyolefin resin olyolefin

resin obtqu ﬁ:'leo"i‘fj'o@ l%éc%%‘]va%fgﬂ \%haffss'd} tx‘%ﬂﬁ‘é’@f 1,yvl th an unsat ur at ed

carboxylic aC| for its tive
However, for increasing the graft amount in order to

greatly improve the adhesiveness between the polyolefin resin
andthe filler, it isnecessarytouseagreat amount of initiator.
This may cause decrease in molecular weight of the polyolefin
resin, which may result in decrease inmechanical strength, e.qg.
stiffness and impact strength, of apolyolefin resin composition
and also may result in poor endurance, e.g. fatique
characteristic.
SUMMARY OF THE INVENTION

Anobject of thepresent inventionis toprovide a composite
material of a polyolefin resin and a filler, the composite
material being superior in mechanical strength, e.g. stiffness
and impact strength, andalsoinendurance, e.g. fatigue strength,
and a molded article superior in mechanical strength, e.g.
stiffness and impact strength, and also in endurance, e.q.
fatigue strength.

In a first aspect, the present invention relates to

a composite material comprising (A) amodified polyolefin

resingraft-modified with an unsaturated carboxylic acid and/or



4 heating. The polyolefin resin used for preparation of the conponent (A)
may be the sanme as or different than a polyolefin resin (C, which will be
described later. In view of heat resistance, polypropylene resinis
preferable as the polyolefin resin us for the conponent (A). A graft
anount of the unsaturated carboxylic acid and/or its derivative in the
nodi fi ed polyolefin r resin (A is 0. 3 o by weight or nore. Wien the graft
anount is less than 0. 3% by weight, endurance, e.g. fatigue strength, my
be reduced. In view of endurance, e.g. fatigue strength, and noldability,

t he grafitameurtvats veraice(Bplyf firiem ,Owide t @i 8% doyt enti ght he komeopeafer abl y
from0. 4 to 20~ by weight, and particularly preferably from0.5 to 10~ by
wei ght. kB)iss maload1tteteot pergsaly walglint basea o108 gaansidy edibhem t he
absorption caused by the unsaturated carboxylic acid and/or its derivative
in an ingrapedonbsneat EORtSRECSF WhOfcdrpporiartid | @ pelyolmf,i & gesith. The
nmet hod for quantifying a graft amount by use of an i nfrared spectrumin the

present LiygALioiNtha Wleshiinacd BaEWBkg1iBR Ofd ghayorH G aBelYERLve

Chem stry", Vol. 25, 107-115 (1968) and Fum o Ide et al., "Kobunshi

o 2, 67 TaREE PR PR AR P R T RE IS PEE e YR e n ()
grai 0 mot 58 o RELECEG P0G B8 A Fh AR A 2abls PRl el R AF R Cont ai
quant i 1y Eoeaoy S2ad idh el redar of fon i e R e dal R 1 on

remai ns *__ the nodified polyolefin resin (A) , the anount thereof is
preferab 590?’a§§/dor | ess, nore preferably 0. 2%or less, still nore
preferably O. 1% base on_the wei}ght ]gf t he nodified ?Ol ol e]tLiQ regin (A. A
melt flow rater{MERSEOP L hBSROGHf i BA® pRF §BFRE | hPV el h"%(Afe'% %480-9/ 10 nin
or less. Wien the MFR.,i. s over .40? gl 10 .m,n, Mﬂe mec Jgﬂic(?l itrﬁngth may be
| owered. In vi2WoBPIedFITLaF 13t FOMGER SaRg b loddtt St RBIYPLY, tPhe MFR
is preferably from5 tg 400, g/10 min, nore preferably from 10 tq 200 g/10
mn and®BaihiTHA TP e HhFY A AT DE fot o8 CHFPOALIC 3519 8MAGPEA ¢ hat
the MFR i s a val ue neasured at _a tenperature of 23QC at a |oad of 21.2 N
accor di ngt & SeESHA Vs (Brife fhbdrriddty fbF yoPetYRLIPESRF )N ¥DEKrEEBrably a
modi fi ed pol ypropyl ene resin produced by conpoundi ng an unsat urat ed

car boxyl Reght &agAerof thedepmpapene qu) to the compemend: éh) Endram or ganic
per oxi de éE) the deconposition tenperature of which is from50 to 120C when
its hal 9P P40i 3 o fitvik®, adeseErpEdef ffer compoaepd! B oby | farmn desPn and
kneadi ng them whil e heating. The conpoundi ng anount of the unsaturated

car boxyl Be pargs d%d/"tﬁiql‘tts%@éﬁd/aﬁ v80(prts by oigimht tof 20cpabisedy

wei ght, preferably from0.5 to 10 parts by wei ght based on 100 parts by

wei ght ofonhenpod ¥y privphWompeneadis. (AMert B hand ofpouridigrg f&memeungf of he
conponent (D) is less than 0.1 part by weight, a sufficient graft anount to
t he pol yphepyheaturaséd caybowylic Gdiad auid/ed tandettioardoieanncahest rengt h
may not be inproved. On the other hand, when it is over 20 parts by weight,
much unsatmpahedt cékbdsyli.d%aoy dvaiglitnor merderandttihee componenitef(R)
unreacted in the polypropylene resin and the nechani cal strength may not be
i nprovedhad¥heméld DHIowroraet &ianelaned sumsditat &30fCcankboxylbadaocEd2angd/ or its
derivative are conpounded as the conponent (D), the conpoundi ng anount of

t he conpenent4(D)g/denaliesoa Lesb| netld aamolidedf atritdsdesubsthanedstrdihe
conpoundi ng anount of the organic peroxide (E) the deconposition

tenper atyre 9fm@hich is from50 to 120C when its half-life is 1 mnute is
fromO . OL to 20 parts by weight, preferably fromO0.02 to 10 parts by

wei ght based on 100 gy Bov oMe i tp RO ERRE P eiMErapNgze resi n. Waen t he
conpoundi ng anount of the conponent (E) is less than 0.01 part by weight, a

sufficient graffe appyREiLe 1ae RARHORMSENE (85 RafByend hegghbgved and

the effect of inproving the necChanical strength nay not be obtained. On the

ot her h 1t I WL G, G, |1 ki resin
I e i L R b R S S
the pro ' N jfsi lyal ef i i VRS

O A S S G e or it

unsat urated carboxylic acid and/or its derivative ( D) , described |ater,
an organi c peroxide (E) the deconposition tenperature of which is from 50
to 120C when its half-life is 1 mnute and an organi c peroxide (F) the
deconposition tenperature of which 7



is from 150 to 200C when its half-life is 1 minute, described layer, to a
pol ypropyl ene resin and kneadi ng them while heating. The conpoundi ng anpunt
of the unsaturated carboxylic acid and/or its derivative (D) is fromO0.1 to
20 parts by weight, preferably fromO0yz5 to 10 parts by wei ght based on 100
parts by wei ght of the pol ypropyl ene resin. Wen the conpoundi ng anount of
the conponent (D) is less than 0.1 part by weight, a sufficient graft
anount to the pol ypropyl ene resin nay not be achi eved and t he nechani cal
strength may not be inproved. On the other hand, when it is over 20 parts
by wei ghheafiigah .UngakuRRI18M 16RO 4 ih asdsl apgtopriebsrdeibratdrva ey be

| eft unreacted in the pol ypropyl ene resin and the nmechanical strength may

not be i pfrEYEdntWIEN AP b t RBIGind BdSo Pl i teatdHat 8 nCRARAXM 1ieF 1361 d
and/or its derivative are conpounded as the conmponent (D), a“conpoundi ng

amount ol ekl GeTRORGNcH Bl fenol egeBcEoEbined: BERUNL O sLlese sight ances.

The conpoundi ng anount € organi ¢ per oxi de I e deconposition
fromo . toeifsadlesbetinfothbthe teb el BEpc bk asTe I bhe Doty aa Bty ' ©

wei ght ba on _100 r b i ght . of .t he pol ypropyl ene resin. Wen the
conpoundf%éqgrr‘ﬁﬁﬁt% g%%t %zlec)ér%n ﬁgﬁ%‘t( E‘)At)i's | ess than 0.01 part by weight, a

sufficient graft_ampunt to.th ol ypropyl ene resin nmay.not be achi eved and
The effect of PRt Aga AECHER At pdes RErRoMRY L Ao tT ellsE “Cn t he
ot her hand, ep i1.is over 20 parts by weigh 8 th roducton

otabi 1119 Ryt Eova it Che B Rb oA AHBEHE Ko UhdAr ar o Do de
(F) the decgopposition tenperature of which js_from 150 to 200C when its

hal f-1i f@eilgp‘g AT R | é“rlr%rrb BIFR IS NTat § 4065 Whdrght 3 ® Bréredediry from
0.02 to 10 parts by weight based on 100 parts_by wei ght of_the

pol ypr op$PEHEARESI n€ - Ahehd t hBU o g Medb 8BSt TEAUERE - colpdhiait ofF) i s

| ess than 0.01 part by weight, an effect of increasing the graft anount of
t he unsafOFHLEHCEei 8- EndfBE1EP8 BEFERAERvRD B H rbpyihendradsdi n may
be poor and the effect of inproving the nmechanical strength may not be

obt ai nedameHnthis redensdiy, TRAB {3 tes2@y &y Yoiphite MeKe wEedierably
deconposi tion of the pol ypropyl ene resin may be accel erated. The nodified
pol yol ef Enomed; 4 'C(°A¥0§em’ beighépared AAr Wsadd Hy anefarabilyi Baompdl-yol ef i n
resin and substances selected fromthe conponents (D), (E) and (F) at a
proper t &apklhthy eeilghi .t ekpel aitnptedcbhek ot haldrsdte ationgtappaa amlsie For
exanple, a nmethod may be enployed in which all the ingredients are m xed at
a tine opgussguénedal fxon other ks dmptogenecass el x tay et bead unise tmrettede i s
then nelt kneaded. When obtaining the honbgeneous m xture by m xing the

i ngr edi enasbakyaditiaeideansdqueit s delry vaitt viesi passidf wa ted abs ozt on
ingredients to forma mxture in advance and then mx the m xture with

ot her i ngpedtentns ofr therimddd £ ddepebfoldf inet hedifior Dbhéamsthgdt fer
honobgeneous m xture may be a nethod of honogeneously m xing with a Henschel
m xer, aqghkendéyiagch g@safitrambant bbendss ,oforar Henflideed Apeethacth ah el t

9 kneadi ng may be a nelt kneadi ng net hod using a Banbury m xer, a

pl ast om the pr8seheniievempt Boh oy aRfscrdbeidngheFsRi BWI DE dtMal .SCrawgdxt ruder,
or the like. Fromthe viewpoint of being capable of perform ng continuous
producti eplyhmklR enbmgbrpyoduoblyity, Periirsl erdespraferadd Iq@ eethod in
whi ch a polyolefin resin, an unsaturated carboxylic acid conpound and/ or

its deriyativexéBhnsRe IR P IRpadeSe( FoudRdl (& pofiinfdt Bavenke advance
been fully m xed prelimnarily, are charged to a single or twin screw

extruder jgpdrERhhokBg3ded. vA1t erper ghur e, i gyayportign)of a kneadi ng machine
where the kneading iS carried out (for exanple, cylinder tenperature of an

extruder) s fgpmo0ades B AP hediiaBl BR1LR12%0G beain! he).

vi ewpoi nt of achieving a high graft amount or preventing deconposition of
the pol y8§8£59nr§ !@nsé£u£§t3§58 3o (ﬁfé rad ehodipent J BeWg'vSQ'RzQe | nsi de
of a kneadi ng machi ne 1s divi ed 1n an upstream'portion and a ddwnst r eam
ortion and.t e ra in the.d rea rrion i e L gher, than
ItohatI of Pﬁgdups?é eglken%po ]%I&lq%_hl pnﬁgf‘%al(?%}ggébﬁg ghgﬁ?%:egrelntt%e;r}él?p&gﬁgﬁnt or
reventing,deconposition the polyol.efin resin, kneadi ng.tine.i,s from
b 3 to SBORYRUPoERahe A PAL vy Prbmire ey et ATRGa i aesd 1 n
order to prevent generation of odor during the production of the nodified
olefinresin (A, it is preferable



10 not to incorporate an el ectron-donating conpound such as styrene and

di vi nyl benzene. Wien the nodified polyolefin resin (A is produced, known

subst ances which are generally added to polyolefin resin, for exanple,

anti oxi dants, heat stabilizers and neuigralizing agents nay be conpounded.

The filler (B) is a substance capable of reinforcing the polyolefin resin

and is exenplified by fibers, glass flakes, mca, glass powders, glass

beads, talc, clay, alumna, silica, wllastonite, kaolin, asbestos,

bentonite, calciumsilicate, alum nunsilicate, sand, diatomte, titanium

oxi de, i£08/0xXide RIYRFRYROXFden RGRAINURLAXE deyant EVORY 0%uER, BAri um

ferrite, strontiumferrite, beryllium oxide pum ce, nagnesium hydroxide,

al um nu”my@'é?ééé%o d£ RO ERI UM GO ARAIE 1 SRl P Peg@i Ranahey ngrgnesi um

carbonate, dolomte, dawsonite, calcium sulfate, nmagnesium sulfate, cal cium

sul fite, I . I masul £ n r 1 ul fide,
meELEERR B TRl POET T Ehe BB Ehe POUER's pEORTLARLY

whi sker, banmboo po nel am ne po resent

i mas. of 17 PR Ty M e PTG, AREE e BRLERAUR MR IR IR °

reinforcin ffect, parti.cul arlLy preferable, filler ) 1s fib exanpl es
f whi ch 1 BEITRRE i eb% PEAAEE Rh)Hon Tobred poryBesdr rsin. e o
fibers, aromatic pol yanm de fi ber baphqo fibers, cellul gse.fibers, kenaf
fibers and vi fyI & FoeHs T2RRONGE Rhelk ierorhdd o 2ogWade tEmpEreih 11
When using fibers a he filler (B) a bjnder may be u in.order to bind
the fibef®) IBARNI %Zl(gfmttherr?lﬂ%r Whan, e girs o Pi"ﬁrr%@?ﬁ,ﬂﬁ)ﬂ%ret hane
resin, polyester resin, acrylic resin, epoxy resin, starch and vegetable

oi | . Mor &b &echanifalpditeeadthonyBiRg loweesch, Sarvigwe Otfrléat:hﬂgls%%nt s and
| ubricants such as paraffin wax may al so be incorporated. Wen using fibers
as the f$t¥%m9¥@Qénénﬂ¥qqqﬁ§%93ﬂ§§aéé1#F§atEHGWNERI%f prefecablyeb¥PRg agent
in advance in order to inprove wettability or adhesiveness of the fibers to
t he pol yoltef 4R0r gél A .mimhe maref Reeferabiynfraydif tray00g ddupiinngadgdent s of
silane-type, titanate-type, alum numtype, chrom umtype, zirconiumtype
and bor apertipelaripfpreferapbysfremel yipr ToWilihgisgents aAdnoted
titanate-type coupling agents. Particularly preferred are silane-type

coupl i ngthaerntlse MBRiNE es vefluehmesshard- aype tenpeiagurg et 330CCuae
triethoxysilane, vinyltris((3-nethoxyethoxy)silane,

y- net hacayloxgpodpdlt2i Reabogydihanee A§THI DE2ABXypr opyl t ri met hoxysi | ane,

~i - (3, 4- epoxycycl ohexyl ) et hyl t ri net hoxysi | ane,

N ( 3- (am noet Bhe mpdafii pdpradpyd afitetboky Jidl)ahepreferably amodified

N- ( 3- (am noet hyl ) - y- am nopr opyl net hyl di met hoxysi | ane,

y- am noppobybiopel doaysekane p ridduleeny lbyy -acompmoprdipyd tan methekysatade,

y- mer capt opropyl tri net hoxysi | ane, and y-chl oropropyl trimethoxysil ane. Anmong
t hese, pecefesxplia@iaeid and/or its derivative (D), described later, and

an organic peroxide (E) the decomposition temperature of which
is from 50 to 120°C when its half-life is 1 minute, described
layer, toapolypropylene resin and kneading themwhile heating.

The compounding amount of the unsaturated carboxylic acid
and/or its derivative (D) is from 0.1 to 20 parts by weight,
preferably from 0.5 to 10 parts by weight based on 100 parts
by weight of the polypropylene resin. When the compounding
amount of the component (D) is less than 0.1 part by weight,

a sufficient graft amount to the polypropylene resin may not



12 ami nosi |l anes such as y-ami nopropyltriethoxysilane and

N-[err]-(am noet hyl)-y-am nopropyl tri met hoxysilane. As a nethod of treating
the aforenentioned fibers with the surface treating agent nmay be a net hod
conventional ly used, e.g. an aqueous golution nethod, an organic sol vent
met hod and a spray nmethod. Fromthe viewpoint of inproving nechanical
strength such as stiffness and inpact strength or ease to producing or

nol ding a conposite material, a weight-average length of the fibers in a
conposite material of the present invention is preferably 2 nmor nore,

nore pr eberadh VedE@Mard tithd heBRarAith Stdddendive maehetabky impesydat 0 50 mm
It is noted that the weight-average |length of the fibers used herein

denot es g Weh@hbtRYLTRERAT | PREN! EROLH Qﬁéﬁrﬂbnﬁgr9¥_E?ewaﬁﬁﬁﬁtiHGcHEthOd
described in JP-A-2002-5924. In the conmposite material of the present

descri bed i n J1 In the cor of L
2 or Pt AR P e e B R S L PRt ©
m or Tore a . i . ed
parti cul S st ARG BoLbEipFRENa i i cRR FRMRERLIEL BEERLEY, gt
art i cul d, "¢ “6otai fif g & fof ded 'ar e ol | !
whose. ot e boeP atFaRorEsaction td ¥ ofBrankEienaberRaSeEAbERE *°

material _be in the formof .pellet havin .length of from,2 to 50 nmm and
the 11 pereohebel i aPLf Saglfr ats cRgehafiuf 260, RemPRREPRdoR=: e pel I et .
13 Exanpl es of the | yolefin resin,(Cinclude | ypropyl ene resips, and
ol y ot nyreRaSef nsBF e Bhee CRpreRE S GRIR  artfe: FoTEHeeaE o BT | o
randon1%$£ol nmers. One. kind of golgglefin resjn nag be used as the

conpone ??ge%raaF?%?h%? VAPQURRoCHr theFe RPRBTARCHBE yol efin resins may be
used in conbination. The polyolefin resin (C) is preferably a polxpropylene
resin. Exanpl e®CIRCHAVIF ARAWHe ledi® CEFNAC REECFEESyI(EBhethe

honopol yners, et hyl ene-propyl ene random copol yners, propy|ene-a-olefin

r andom cePEPYRRFET 1R T TRATAG LS B8 YiksR ichEaPRP By hg sheRetFSi ng
propyl ene and_subsequentl|y popolynerizing et hyl ene and propylene to form an
et hyl eneb?)l%‘p%ﬁl-éﬁésgd@mly%%s§§Pt“ioor9.1 taZP RargedyartighiveRte6ArabhE ki nd of
pol ypropyl ene resin may be used or alternatively two or nore kinds of

pol ypr O&I@neo @3t ]n%)Péb”élSu%d weigddnibassd on. 1BRarpres by vaéghAtol efin

i ncl ude 1-butene, 2-nethyl-1-propene, 2-nethyl-1-butene, 3-nethyl-1-butene,
1- hexenef XThet holypropydane resgirdi néhieyl the serpeandingeahgint gfehhene,

3-net hyl - 1- pent ene, 4-nethyl - 1- pentene, 3, 3-di et hyl - 1- but ene, 1-heptene,
met hyl - letrepenent di Bethy | kdspaitand,. 08t ipalrtl byeweégbt, t ai sefhytidnbut ene,
nmet hyl et hyl - 1- but ene, 1-octene, nethyl-1-pentene, ethyl-1-hexene,

di et hyl gdafiexeemmsintpopsite pollgpiropy lemet hgseh may tohdpe ecdieved and
trimethyl -1- pentene, propyl-1-pentene, diethyl-1-butene, 1-nonene,

1- decenethd - aefiflecenefaddproving the mechanical strength may not be

obtained. On the other hand, when it is over 20 parts by weight,
crosslinking of the resinmay occur or decompositionof the resin
may be accelerated. This may reduce the production stability.

The modified polyolefin resin (A) is more preferably a
modified polypropylene resin produced by compounding an
unsaturatedcarboxylicacidand/oritsderivative (D), described
later, an organic peroxide (E) the decomposition temperature
of which is from 50 to 120°C when its half-life is 1 minute and

an organic peroxide (F) the decomposition temperature of which



14 1-dodecene. Anpobng these, preferred are 1-butene, 1-pentene, 1-hexene and
1-octene. A process for producing the polypropylene resin (C may be any of
t he processes of solution polynerization, slurry polynerization, bulk

pol ynerization and gas phase pol ynerization described in "New Pol ymer
Production Process ( edited by YASUJI SAEKI, KOGYO CHOSAKAI PUBLI SHI NG CO.
( 1994 ) ) , JP-A-4-323207 and JP-A-61-287917. These net hods nay be

enpl oyed in conbination. A catalyst to be used in the production of the

pol yolefin resin (C) may be chosen from various known catalysts . Preferred
are a nulitsd firemsiite tatx) (st whbhal techdyf tisief ofi sa lsmihdt € atdd st 1lsedponent
containing a titaniumatom a magnesi um atom and a hal ogen atom and a
singl e silfageagt 8b¥sSpoDPbabPEUehy résd rodnad kiklaalinecenen aaAnkde Htidde |ike.
Exanpl es of the unsaturated carboxylic acid and/or its derivative (D)

include (1) a qo BN AG alniduhfteo MBhRCHH 82 DOt St dd Ladbok§as sheg ki nd of
unsaturated group and (ii) at | east one kind of carboxylic acid group

and/ or grQiy feritedSHmiyma vearexyls ¢ragi @, 1apd £b!pa st cosparntc@pabl e of
changi ngai ts/ st rluct urelt hr ough (?e?hyc?r atri on during a %?oduglg?on pr oc'gss to a

structur En%aflvé')x“a%liﬁ AN Ple ey 302?%%@ ia;(;?f«ek&ﬂ%.t%%@dkwdl 6’(} O;?H’P?é urat ed

group an at 'l east one Kkin carbo Ic”acid group and group

derived fr. | C i . the unsaturated group (i)
i ncl ude é’yomfg'gggc: tb)c’?}(l}(écﬂa% ﬁoﬁl)&%ro%ﬁe@t)egﬁrdé)%ln%' a carbon-carbon triple bond.
Exanpl es of the,carboxyli 1 d. gra d/qr oup derived firom
carboxylic aci glh(al%l ?Rlen%?rﬁ%cg\%gcg%rgg t?grgoy"ﬁ%c Ogc?‘ égcrc%ntf)po%%i} ﬂgdslﬁiﬁedsss of
salts, esters, id amdes, acid anhydrides, imdes,. acid azides, .,and acid
hal | des TSGR 11 PPEM B U B orF o1 T hECHERT OBERTSL ISR thyd GF ar oup
in a carboxyl group. Exanples of th onmpound I ing in the | ecul e
both an lﬂ?géﬁf'g’ﬁyglfrber of%pj(nimﬁyaﬂagag(?alaﬁg’%flvlgeg zi%\c;c]qcé}eo %Pﬁﬂlocfgﬁgroup
derived froma carboxylic acid (o'i i) include unsaturated carboxy]ic, acids,
deri vat i \Fésred’fgt&hérﬁmf’é’[teﬁ’ec&rm@ >?9’I)qdc aBhd5he cBRBENRP LapdhtR BF 4% oduci ng
an unsaturated carboxylic acid or a derivative of a carboxylic acid through
dehydr at i01¢ Td4P BfF & Y&@éétofmg?%flﬁsﬁéutrétﬁdp%ﬁ*%?wlw pEdARn | es of
t he unsaturated carboxylic acids include malefic acid, fumaric acid,
i t aconi c @& BerA¥RYLVE BRY BeakRf eSS HE1adhe PRAYREPRY LB IRS 1N
derivatives of carboxylic _acids include malefic anhydride, itaconic
anhydri d@ndrsfigymegbppiged, SEFARSLACRY 1@t RULPPIEdE-at Bhep| Lk B4
acrylate, nethyl nethacrylate, ethyl nethacrylate, butyl nethacrylate,
gl yci dyl mesiehkengpffeunpakerpeedarhpnitieihoridsand/ ommatefder d el ¥R et hyl
ester, fumaric acid nononethyl ester and fumaric acid dinmethyl ester. Anpbng
t hese ungaeucompPurgiasoap theacprapoanttond Di hedrcompovrdinesamepind ek ed are
glycidyl esters of acrylic acid and nethacrylic acid, and nalefic
anhydr i deheEzampbrenbdf(ihdenohps ancemd bred roduoitnef Shesasathataraks. 16
carboxylic acid or a derivative of a carboxylic acid through dehydration
during a proceSheotcogpaiundiggt emauptl 6l thenorganicipetexiedei (B) checi d and
malic acid. For achieving a |large graft amount and preventing
decomposition temperature of which is from 50 to 120°C when its

half-lifeislminuteisfrom0.0lto20partsbyweight, preferably
from 0.02 to 10 parts by weight based on 100 parts by weight
of the polypropylene resin. When the compounding amount of the
component (E) is less than 0.01 part by weight, a sufficient
graft amount to the polypropylene resin may not be achieved and
the effect of improving the mechanical strength may not be

obtained. On the other hand, when it is over 20 parts by weight,



deconposition of the polyolefin resin, the deconposition tenperature of the
organi c peroxide (E) when its half-life is 1 mnute is from50 to 120C,
preferably from70 to 110C. A conpound having an activity of extracting a
proton fromthe polypropylene resin afd er deconposing to forma radical is
preferable as the organic peroxide (E). Exanples of the organic peroxide
(E) the deconposition tenperature of which is fromb50 to 120C when its
half-l1ife is 1 mnute include diacyl peroxi de conpounds, percarbonate
conpounds, e.g. a compound having a structure represented by structural

formul a the phownchebawsitaning typmagubar reacideene, and al kyl perester
conpounds, e. g. a conpound having a structure represented by structural

formula (2) shows BempBun@ifyi akblidl & Qheliorganic -péroPide?) (K Examl es of
t he conpound having a structure represented by structural fornula (1)

i ncl ude dlec3mpBh@x UL khperaxYidieCdEDQRAER, is from 150 to 200°C when
di - 2- et hyl hexyl per oxydi car bonat e, 17

bi s(4-t enfsbyhykcyglahexyl ipefopy diLananal 81 €bi SOR5LOPYS REF eidHgar bonat e,
tert-butyl peroxyi sopropyl carbonate, di myristyl eroxycarbonat'e. and Exanpl es

of {he CRTROuIdgVratny sby Ul U ERILRONLEYGHE BLEAN M Aod YRl (2)

i ncl ude ranet canoat e, .
Por ox) dely” SRAREEr oF e me i B e M SR R g o ©
backbone€™F Rav PRt ah SEIRUITS of ettt A8enb 2 o) P BT ForRh ot i
resin. FLom RS YLePol M, O n PSR PO G nL SE AR et DEed acia
and/or its derivative to the polypropylene resin may be poor
and the effect of improving the mechanical strength may not be
obtained. On the other hand, when it is over 20 parts by weight,
decomposition of the polypropylene resin may be accelerated.

The modified polyolefin resin (A) can be prepared by
kneading an unmodified polyolefin resin and substances selected
from the components (D), (E) and (F) at a proper temperature
inatemperature-controllable kneadingapparatus. Forexample,

a method may be employed in which all the ingredients are mixed
at a time or sequentially to form a homogeneous mixture and the
mixture is then melt kneaded. When obtaining the homogeneous
mixture by mixing the ingredients at a time or sequentially,
it ispossible tomix some ingredientsto formamixture in advance
and then mix the mixture with other ingredients or a mixture
thereof. A method for obtaining the homogeneous mixture may

be a method of homogeneously mixing with a Henschel mixer, a

blender such as a ribbon blender, or the 1like. A method of melt



deconposition tenperature of the organic peroxide ( F) when its half-life
is 1 mnuteis froml50 to 210C, preferably from 160 to 200C. Exanpl es of

t he organic peroxide (F) the deconposition tenperature of which is from 150
to 210C when its half-life is 1 m nuteg include

1, 1-bi s(tert-butyl peroxy)cycl ohexane,
2,2-bis(4,4-di-tert-butyl peroxycycl ohexyl ) propane,

1, 1-bis(tert-butyl peroxy)cycl ododecane,

tert - hexyl peroxyi sopropyl nonocar bonat e,

tert - butH T iy ma o be- & rméet i dhexanpalethde s bt ¥l PeRBY Y anl 2 £,

2, 5-di met hyl -2, 5-di (benzoyl per oxy) hexane, 18 tert-butyl peroxyacet at e,

2,2-bis(d %rltasttwlmeraxywﬁéﬁasr ﬁ%été&%&‘é@rpe@éﬁ BRNZO8keew or twin
n- butyl -9, 4- bls(tert but yl per oxy)val era di-tert- but yl per oxyi sopht hal at e,

di cunyl pgr de.+ Aoy tnggtggg -puty| per oxy- mi sopropyl ) benzene,
2, 5-di nmet hyl - 2, 5 dl(tert but yl per oxy) hexane,

1,3-bis(tert- éQxX&é‘f&&{ﬁﬁy'&fb%‘éf&? g cta‘?:ratbltlal"t ¥lecugyt pepxi ge.

p- nethanehydroperOX| ut'yl perox

2, 5- di e Dyl 25 58 Ry L R50XY) DEX Sf%g’ucé‘{‘x‘?l{? D LAY s

mat er i al S Aecdr I'rst aspec € presen vVention
t he conmposi

| th di-fi | ef d th
fil 1 er (%Sefeﬁﬂ%é?alﬁa%%‘i 84 3pt *?T-B?Pﬁ t'léifm e#@m%f'@"bsr%%ﬁ%‘ﬁ by
ht f 2t 7 d f bl f 5
(o 70 pAi T i G oRBOBAT 100155 LE Sy BTt Vb (L nemBORE HEAF amount
f th t A th t t f h I
Less t hPHORLARS ( ) verind F wii e ek SRR srEenhoant BRELY sdn val

strength, e.,.,stlffness ang i npact strength, ¥ not be obtai ned. Cn t he
ot her hatf Wé??lfltlbf's aFFefga9sr £8 D M IGhOT FHiRRFCHEY FX TS to
produce or _nold a conposite material. In the conposite nmateri al according

to the SHOAFHsPER2FIthe present invention, that is, the conposite

material containing the nodified polyolefin resin (A, the filler (B)
A temperature in a portion of a kneading machine where

the kneading is carried out (for example, cylinder temperature
of an extruder) is from 50 to 300°C, preferably from 100 to 250°C
fromthe viewpoint of achievinga high graft amount or preventing
decomposition of the polyolefin resin. It is also a preferred
embodiment in which the inside of a kneading machine is divided
into an upstream portion and a downstream portion and the
temperature in the downstream portion is set higher than that
of the upstream portion.

For achieving a sufficient graft amount or preventing
decomposition of the polyolefin resin, a kneading time is from
0.1 to 30 minutes and particularly preferably from 0.5 to 5
minutes.

In order to prevent generation of odor during the

production of the modified olefin resin (A), it is preferable



19 and the polyolefin resin (C) , the content of the conponent (B) is from
1 to 80 parts by weight, preferably from2 to ?5 parts by weight, and nore
preferably from5 to 70 parts by wei ght based on 100 parts by wei ght of the
conbi ned anount of the conponents (A)1 (B) and (C) . Wen the content of

t he conponent (B) is less than 1 part gy wei ght, a sufficient reinforcing
effect to nechanical strength, e.g. stiffness and inpact strength, nay not
be obtained. On the other hand, when it is over 80 parts by weight, it may
be difficult to produce or nold a conposite material. Wen the polyolefin
resin (Ghot:d!se€orgonet 8 ¢ BddtrH-ddita il y ebspblnkasidh & Esth@ehe
nodi fi ed polyolefin resin (A in the conposite material of the present
inventiognasdEQQHpQgeganel to 60/40, preferably from99.5/0.5 to 70/ 30,
and nore preferably from99.0/1.0 to 80/20 in view of endurance, e.gqg.

fatigue char achifth e Road RARIAMICH: PLEERA! (h) §sGr ShiLLaeanoAnd | mpact

strength. In order to I npart char acteri st nown subst ances

whi ch ar Suggﬁgfxﬁbkywﬁ‘f@ﬁdafé) Ry haly gﬁ@g?si flo %ﬁg%ﬁfﬁ Fes ﬁc’l ¢34 ng

agents, Crys I'zat1on accelerators, Ioxird i Zzers,

trali zj ts,. st.ahili h ul i pl et, absorb . f
i by ¢ of EPT S TGRS St Sre SFap TG oA S SR L &1 A 245R e,
antistatic agents, |lubricants, antiblocking agents such as silica,
col or ant ¥¢¥uch 58@98398?%3 and pi gments, plasticizers, 20 and rubber nay,

as required, be ingcorpor d,to the conposite terpal of_the present
Cnvention.  Exaff od DIk Wt hB FOPSEAORS PABEDNE ComSIR AT SIab e of ¢ he
present in enii n include a_nethod in which.all the ingredients are m xed
at a tinB°¥° egaenf?awya% Formen &L iRsEsur §187¢ tHekSxture is
then nmelt  kneaded and a pul trusi on process. When obtaining the_,
honogeneBuiSam kt3F% PRY IS/ nglefg Rerftditents atay @iinigiasédddfeial Iy, it
is possible to mx sone ingredients to forma mxture in advance and then
m x the WPkLBPEORLER ok IPNAWMATNS St AL Ur €alikdBofilACAEEhod f or
obt ai ni ng_t he honngneous m xture may be a nethod of honogeneously mi xing
with a HehyBheRMFbdgdcate hbsendedigiomids, ot ¥ apbim Préfger i r R OKRES) | ke, A
met hod of melt kneading may be a nethod using a Banbury mxer, a
pl ast omi &lumanengixddide madness vyt aphde aastagoaysuriae dpariwm fseraeext r uder,
or the like. The pultrusion process is a nethod which basically

strontiumferrite, berylliumoxide, pumice, magnesiumhydroxide,

aluminum hydroxide, basic magnesium carbonate, calcium

carbonate, magnesium carbonate, dolomite, dawsonite, calcium

sulfate, magnesium sulfate, calcium sulfite, carbon black,

molybdenum sulfide, magnet powder, cadmium sulfide, whisker,

wood flour, bamboo powder, and melamine powder. 1In the present

invention, one kind of filler may be used or alternatively two

or more kinds of fillers may be used in combination.

From the viewpoint of reinforcing effect, a particularly
preferable filler (B) is fiber, examples of which include glass
fibers, carbon fibers, polyester fibers, metal fibers, aromatic

polyamide fibers, bamboo fibers, cellulose fibers, kenaf fibers

and vinylon fibers. Among these preferred are glass fibers.



conpri sesi npregnati ng continuousfi berstrandswith resin while pulling the

fi ber strands, exanples of which include one that conprises inpregnating
fiber strands with resin by passing the strands through an inpregnation pan
cont ai ni ng emul si on, suspension or sojytion of the resin, one that
conprises blow ng resin powder against fiber strands and then nelting the
resin to inpregnate the f fiber strands with the resin, one that conprises
passi ng fiber strands through a vessel containing resin powler, thereby to
attach the resin to the fiber, and then nelting the 21 resin to

i npregnate t hewfﬁélbﬁfsi%{g[]%&@%r\éi ib drerieseR, (BNF PLpenHBImMEPHY Lges, While
passing fiber strands through a cross head, feeding resin froman extruder

or the likeotQetheoChosg PRAs INer£by Hn@fifRClof MRCBIALN 1 nRakecul arly
preferred is a nmethod that uses a cross head described in JP-A-3-272830 and
other |i ESESBEE?inTJE‘sﬂﬁ,%g&k‘a?eefmahgp{e%gi’}ﬂt Fefiy‘é@wrrfv‘éé ; Bc%?ﬁlica

pul trusion"process nay be done I'n one step of afternatively I'n two or nore
peparal e sLeRs. DS, SPECLE] Cllaten! NngorRastLE TGS 3l fecaeding Lo L he

first aspéc resent’i nvention can produce met hod havi ng

t he steps tQ.(3) defined below (1) a step of nelt kneading (A). a

rodi {1 e4EBOPYBP B FRCPeBPAV R LR nBaRt Pec oW £ Can “ERGLCAeaCea "ear BBy i ¢
acid and OE Lts_derivative, the dified goléﬁlef#n resin having a graft
amount of "Phe“BRs4&t Gh& eascgﬁﬁaﬁ'ﬁpcwam dn8r8P PEsIHEPFPREPTECst 0. 3~ by
wei ght or nore_and a pelt_flow rate as sured at 230C.and a | oad of 21.2
N of 400 g/ 10 WPeR ¥23ng EtRersres fis iy (?Bé' zﬁk‘?o PFFSuS @i PPer with
the nolten conponent (A) obtained in step (1) so that a content of the
conponentFEB} Bl ohsa f FBRTACE of B2 e SIRN ey REAVFASE 18n O F§6 paPt s by

wei ght of a conbined content of the conponents A% and (B), thereby form ng
a conti ntBREC¥Er MeFtadHd {1y ar spdpestvenessngPt heheorft stQt £&R/d f or ned
in step (Zi . _The conposite material according to the second aspect of the
present PAVERLPEANCEDSbe- pritucsd IBFeat FeahbaIndgeMy Maie be goupldps (1) to
(3) defined below. (1) a step of nelt kneading (A) a nodified polyolefin
resin gragenkddi feed viikaner et ur dléanadkehdvpe,.c aslymapymor YPes
derivative and (C) a polyolefin resin.(C) so that a weight ratio of the
conponenthfpivp-tHpee orpornt U A YR eddeeof aner 0gpe/ 0. Erafemmdieret he
nodi fi ed polyolefin resin (A) having a graft anmount of the unsaturated

car boxyl stlanedtypd/@mruplisnglegenasiargl vitonage-bypesiainliong ageetand a nel t
flowrate as neasured at 230C and a | oad of 21.2 N of 400 g/10 mni (2) a
step of Paptégnatrhyg pBefarcedt eneosslénéteypai thuphéngobgentsi xture of the
conponents (A) and (C) obtained in step (1) so that a content of the
conponent (B) beaopessfrofim theéo 80 gpee-ttydey weughinbasereron 16@1lpdet s by
wei ght of a conbined content of the conponents (A) , (B) and (C) , thereby
form ng artethoryeitankrand; and (3inglstep (AFmethbkpgthbeytenlanepus
strand forned in step (2) . The formof the conposite material of the
present j-veitid©fyIeyyPeopy 5t ¥ sk hdskes fara, sheet-1i ke form tabular form
and pellet-like formresulting fromcutting a strand into a proper | ength.
In parti¢uBfcid®ty@Pabyl feinéchoywetiame pol ding, it is preferable that the
conposite material be in the formof a pellet having a length of from2 to

50 mm frgoy g he-¥peupei Bl oREx PEFEERY L) iRét 8Oy Hi DAng, resul ting nol ded
article or production stability during its nolding. The conposite materi al

of the pgegenimiA¥ERh|ON-fadhBfopropyltrimethoxysilane,
N-B- (aminocethyl) -y~aminopropylmethyldimethoxysilane,
y-aminopropyltriethoxysilane,
N-phenyl-y-aminopropyltrimethoxysilane,
y-mercaptopropyltrimethoxysilane, and

vy-chloropropyltrimethoxysilane. Among these, preferred are



23 processed into a nolded article with a desired shape by injection
nol di ng, extrusion formng, blow nolding, or the like. In particular, a
nol ded article obtained by nolding a conposite material of the present

i nvention containing fibers having a i ght-average length of from2 to 50
mmas the filler (B) , the nolded article containing f fibers having a

wei ght - average length of from1l to 10 mm is superior in nechanica
strength and endurance. Such a nolded article can be produced by subjecting
t he above-nenti oned conposite naterial ofthe present invention to injection
mol di ng undebsplanessi nguclondidd ong-appiopropy bt yiseheryeill based o

ordi nary know edge of a person skilled in the art. The processing

condi ti onsBtQaR@nbakByl) Py-0amONShESHPLt PméPRbKPeilBget ype and di mensions
of a screw of an injection nolding machine, a dianeter of an injection

nozzl e, a backpprgshef BodPPt i €St hNOHY astd Keaid i drie A IE idY 2C i g ol di ng
machi ne, and the |ike. EXAMPLES The present invention is illustrated bel ow

by refer EH@esﬁPfgé@rHye%%’i#}g‘;ja?Qnt HAPKE 2 md® nRQL céﬁ%ﬁtigﬁaffg%e@, the

present invention. The co siftions "of the sanples used I n Exanples and

Conpar at v i e i t he
sanpl o Po0- oA Aol SeIaR R RethBE o oF RIS BOFVLEE LT SR

descri be . thod for preparing |ong-fiber-containing resin

pel | et gzggkgpgﬁ%%%P €r-containing resin pellet was prepared by the nethod

d i bedin JP-A-3-121146. Th ti i,ed {_at

i mpr egnat | on' t BRREIEHGrE BP0 At TR AR F APELOP L0 FEITA Sk gl ass
fib d h di t f.16 Vi 2) Met hod f . i I f
val uat | SR LSS S PG CERATS SRR ARESCh Fsr B0 RO AR PEARHE T ehg « he.
Using & HobaTRGE HEE MARE A 006 EERC TS TRaT9 ARiE ™ 6 LOBrIALeTE AT Shovn
bel ow. [Nblding machi ne nanufggt red by The,Jagan,SteeI Wrks, Ltd. ]

d anpi ng3f 6PRROS1§§MEt &kt aly © REGPER tal QEBPL L AANhRBIP TS VA RE arfet er

46 mm Screw L/D . 20.3 [ Ml ding conditions] Cylinder tenperature . 250C
Mol d t enPBr QEuFELe 5HCTe preferably from 2 to 50 mm, and still more

preferably from 3 to 50 mm. It is noted that the weight-average
length of the fibers used herein denotes a weight-average fiber
length determined by the measuring method described in
JP-A-2002-5924.

In the composite material of the present invention, it
is preferable that the fibers have a weight-average length of
2mmor more and it is also preferable that the fibers be arranged
substantially in parallel with each other in the composite
material. In particular, for obtaining a molded article which
holds a superior strengthwithout damaginginjectionmoldability
by an injection molding technique whose molding operation is
easy, it is preferable that the composite material be in the
form of pellet having a length of from 2 to 50 mm and the fibers

have a weight-average length equal to the length of the pellet.



Back pressure . 0 MPa The nethods for eval uations of physical properties of
the sanples in Exanples and Conparative Exanples are as follows. (1)
Mal ef i ¢ anhydri de-graft amount (unit: ~ by weight) In 100 ml of xylene, 1.
0 g of a sanple was di ssolved. The soj4tion was dropped to 1000 m of

met hanol under stirring and a solid formed was recovered. The
above-nenti oned operation fromdissolution to recovery is hereafter
referred to as 25 purification. The recovered solid was vacuum dri ed
(80C, 8 hours) and then hot pressed to forma film 100 ~mthick. The film

was neasur ed fExampbes Bfrtdreaso 5peré f mredinal®f icc hndy goilgerepglienanount
was determ ned froman absorption near 1780 cm 1 according to the nethod

descri begebyn&PEnd pOEyethplene resting) £0f yerhyTeaeiisdmopol Médrs dad 107- 115
(1968). (2) MR (uh?t: g/10 min) Melt flow rate was neasured according to

ASTM D798tH1Q_ﬂ8ﬁeLHeofL@k&ﬁ%ﬂﬂdé@%%%ﬁer%a%ﬁé nd e e pat ybeef230C Load:
21.2 N (3) Hl exural nmodulus (unit: a) Fl exural nodul us was neasured

accor di ng&@@%&/‘ﬂ%?%gean ?rﬁ(ﬁé‘%dcrr@drfé‘?'jthC?OBPiéi@é‘x.snaﬂ\@\?’éiiﬂf iR or

t enper at ure: Sanpl e thickness: "6.4 nm Span: 100 mm Tensile rate:

i m n (x@){:g '@%@Eﬁ%ﬁ&ﬂé&ﬁﬁ?g* O{’ﬁg%d;ég%’é‘ébain %Jnﬁﬁ%iv@ﬁ meagured

accordi ng under condrtions. asuri ng
tmimeﬁ,at Héggzofégﬁa%ﬁnt REFKESB e BefaB,SRABo1 JR0-RAYL LRASLEE hat e 2

Examples of the polypropylene resin (C) include propylene
homopolymers, ethylene-propylene random copolymers,
propylene-a-olefin random copolymers, and composite polymers
obtained by homopolymerizing propylene and subsequently
copolymerizing ethylene and propylene to form an
ethylene-propylenecopolymerportion. Inthepresent invention,
one kind of polypropylene resin may be used or alternatively
two or more kinds of polypropylene resins may be used in
combination.

Examples of the o-olefin include l1-butene,
2-methyl-l-propene, 2-methyl—l—bﬁtene, 3-methyl-1-butene,
l-hexene, 2-ethyl-1-butene, 2,3-dimethyl-1-butene,
2-methyl-1l-pentene, 3-methyl-l-pentene, 4-methyl-l-pentene,
3,3-dimethyl-1-butene, l1-heptene, methyl-l-hexene,
dimethyl-1l-pentene, ethyl-l-pentene, trimethyl-1-butene,
methylethyl-1l-butene, l-octene, methyl-1l-pentene,
ethyl-l-hexene, dimethyl-1~hexene, propyl-l-heptene,
methylethyl-1l-heptene, trimethyl-l-pentene, propyl-l-pentene,

diethyl-1-butene, l-nonene, l-decene, l-undecene and



(5) 1Z0OD inpact strength (unit: KJ/nR) |1ZOD inpact strength was neasured
according to ASTM D256 under the follow ng conditions. Measuring
tenperature: 23C Sanple thickness: 6.4 nm(with a V notch) (6) Fatigue
strength Measurenent was carried out agcording to a cantilever bending
test, ASTM D671-71T METHOD B. Fatigue strength was eval uated based on the
nunber of repetitions until rupture. Test nmachine: Repeated Vibration
Fatigue Tester (Mdel B70TH) manufactured by Toyo Sei ki Seisaku-syo, LTD.
Shape of specinen: TYPE A Measuring tenperature: 23C Repeating rate: 30 Hz
Loaded strfsgecdhe MPamcay MRase?) pea@stirbat ho8 Diphesmé Ni Nopamtaté C
anhydride A film 100 ~tmthick was obtained by hot pressing a nodified

pol ypr opylieneadesipy bef el ng subjected to the purification carried out
in the determnation of the mal efic anhydride-graft anount by the procedure

(1), descr! bed PEeYicaus! for EokhIMIAS SRR Alerld SobBHT Jpchapect rum

and a conbi ne nount (unit remai ni ng mal efi ¢

SQ?ZSr Lﬁbeeaﬁé*%ég? p?ﬁginbﬁégr@'f?%é%ﬂgﬁﬁ%;v% h%bhltaﬂfeaf.fn%?%@ﬁsﬂ %?%?"k "o the
_ SOF | A v b

21 Sféig?%ﬁﬁg%%ﬂni%@i%}%i ﬁé%*:@%ou?é%{&@%tj an GountC ' i ni ng

engt Lcaaow%elre#ﬂzewaéo%e%ﬁéﬁﬁﬁ%g Lo eerﬁ?%{éw?%s%ﬁ%%atvﬁfa G- 5024
EXAMPLE 1 T. [ -

(it rnsfed e el ST LR Patodo FoShRhr BRI SBRA B8, HERSHIE ™ 170"

part by weight o efic, aphydri de part by wei ght of dicetyl
peroxydi%%’r}gb%ﬁ%?%. apg! pﬁPfAb§9m%?gﬁ$90f Thede "methods may Be

1, 3-bis(tert-buty] peroxydiisopropyl)benzene, 0.05 part by weight of cal cium

st ear at EMRIRY A L PHHFIMBINREI Yt of an anti oxi dant

t etraki s[ met hyl ene-3- (3, 5-di-tert-butyl -4-hydroxyphenyl) propionate] nethane

were added and® f:arCPQYﬁﬁx*é@b@reﬁﬁmmfc}ﬁﬁypm %C%%cﬂﬂfe%hﬁiB@YohWt he

mxture was fed to a single screw extruder and was_nelt-kneaded to forma

nodi f i edrgpiydFemay pesiheser fiyom yasd ongatnavin eahpliareh Preferred

di acet yl peroxydi carbonate has a half-life of 1 mnute is 99C and the

t enper atake agnuhiphe Bitepcataby st whbAiacRydisseprapplibepalenkyst

hasahal f-life of 1 mnute is 183C. The mal efi c anhydri de-graft anount and

MFR of tdmmpenent igptaidiingd Fdlbpolish atogsi A pAIRsane showmand Jable 1.

The nodified polyolefin resin (A-1) contained mal efi c anhydride in an

anount dfallo@h mtami gmd aThenglagsbteorave ety wida insedbwasse sfmyl e screw

extruder EXT-90 (L/D = 36, 28 cylinder dianmeter = 90 mm) manuf actured by

| suzu Kaketkalld@rene Ldanplldre ayltimmlerikenperature was set to 180C for the

first half and to 250C for the second half . The rate of screw rotation
Examples of the unsaturated carboxylic acid and/or its

derivative (D) include (I) a compound having in the molecule
both (i) at least one kind of unsaturated group and (ii) at least
one kind of carboxylic acid group and/or group derived from a
carboxylic acid, and (II) a compound capable of changing its
structure through dehydration during a production process to
a structure having in the molecule both (i) at least one kind
of unsaturated group and (ii) at least one kind of carboxylic
acid group and/or group derived from a carboxylic acid.

Examples of the wunsaturated group (i) include a



was 133 rpm A pellet having a conposition showm in Table 1, a glass fiber
content of 40% by weight and a length of 9 mmwas prepared by the nethod
describedin JP-A-3-121146. The resulting pellet was subjected to injection
nmol ding and a sanple fornmed was neasungd for flexural nodulus, flexural
strength, 1ZOD inpact strength and fatigue strength. The results are shown
in Table 1. The fibers contained in the sanple used for the eval uations had
a wei ght-average length of 5 mm COVWARATI VE EXAMPLE 1 A nodified

pol yolefin resin (A-2) was obtained by conducting the sane operation as

EXAVPLE da ex6ePtacbenoipgubhe Bt s amedbboafcarbon trigle bond.
1,3-bis(tert-butyl peroxydiisopropyl)benzenefrom0.15 part by weight to 0.05

part by weigbieant HRE N A L) Cad XElB%%\Y}lS“a%@r/@}nﬁkéupU&1W&Ek6m
anhydri de-graft anmount and R of the Tesulting polyolefin resin (A-2) are

shown i ny E%Q‘b%:@yllg‘ﬁc%déﬂ e‘;jLnqua)ﬁ@l §fda'}br %?lﬁcgfﬁbg%llgx%ﬁf' Oﬁglgﬁkef Ic

anhydri de I n an anount y wei ght. e were

pr epar edy %%rﬁsnaeemsasaag@hfdés' & FARRIRLLIAL ShupeLn Tabl e 1

and the thyS|ca propérties theréof were neasure results are’shown in

had a me.éh% agégféigﬁﬁﬂi?ﬁgﬁﬁi S AT E Ein%a%%%ikﬁi B et and 2
ared | mnners  as. a COI’TpOSItI on

sanpl e

shown i n %gﬁog%e#%haﬁgﬁﬁ@rm Gh&rPT L8 Bobstreryh Bsbffueed i n
EXAMPLE 1 to PB3000, nan tured C)o t Cbrp di fi edpol.yo nresin
(A-3) ] and t PRLTTA gﬁSp%?TP% ndp Vﬁ@ﬂe he § Lthlts are
shown in Table 1. The nual efi ¢ anhydrid t anmpunt and /B of t he PB3000
manuf act ¥ B3 SBY UERSRG BRI A) FHOAICEE g’&g‘dgﬂfo%* AIPEE & ’\g RBIF°HPe shown
in Table 1. The nDdIerd(EE: olefin c% was free of mal efic anhydri de.
The fi beRQTLBeH aifFcth i A t ¥ ug€dd of Lt he FHMIE | BRSaRHGaEed

wei ght -average length of 5 mm EXAMPLE 2 A nodified polyolefin resin
descrlbeﬁa¥¢P¥§@HWW§§¥Fﬁ'nd9F4¢@§B®?$EUMBBSQEBrGE§€‘%EFRQ¥251C’a?hésnaleflc
anhydride-graft amount and MR of the nodified polyolefin resin (A-4) are
shown i nCamEapeends carakdsiiofi BYOPYFYBH R nm(sm)ramd CrE®OFY Lig afid
anhydride. A pellet and a sanple were prepared in the same nmanners as
Exanpl e ariandarivapdietafon enopryhiqasid thaeugh gehndrsatdan guspasti es

t hereof were neasured. The results are shown in Table 1. The fibers
cont ai ned procées safipfrafisengfbe aheobyalefinoneshad a wei ght - aver age

l ength of 5 mMn 30 Tabl e 1 O-1PARATI VEOQ~-ARATI VEE~CAMPLB 12p~LE 1ERI E
2Conposi ti on( Axavelids edf pohgoluefsiatsrbAe2A-Gxaragl iAnmeids include
(p.b.w)662.36(B) FiberB-1B-1B-1B-1Amount (p.b.w. )40909040(C) Pol yol efin
resi nC Ifal€id Gadddpufitmgpib. weisi9595ActEGRarad icly aacrylic¢ Adkd eénd

anhydri de- p. 640. 201. 60. 82graft anount (wt~) MFR (g/ 10 m n) 7092500 or

nor e350Restihdcofl bvadatied | ofHampiresd ofodbhleusletiParbve866806910628DEEexur al
strength (MPa)l 531501631591 ZOD i npact strength ( kJ/ nR )39282839Fati gue
strengt ha¢tysl £arBG687H288330 E3G38IGT AL, 68[d aaath ist r axsisydr Bde MPagthyl gue
strength (cycl es)5538211158679192179756[1 oad stress = 50 MPa] B-1: d ass
fiber (diergl&te dithyl WoryGdte Propylleaerhoanpg! yipeiGVERasr$0agé L0 nin)

methyl methacrylate, ethyl methacrylate, butyl methacrylate,
glycidyl methacrylate, maleic acidmonoethyl ester, maleic acid
diethyl ester, fumaric acid monomethyl ester and fumaric acid
dimethyl ester. Among these unsaturated carboxylic acids
and/or their derivatives, preferred are glycidyl esters of
acrylic acid and methacrylic acid, and maleic anhydride.

Examples of the compounds for producing an unsaturated



It is clear that Exanples 1 and 2, in which the requirenents of the present
invention are satisfied, are superior in stiffness 31 (flexural nodul us
and flexural strength) and inpact strength (1ZCOD inpact strength) and al so
in fatigue strength. In contrast, it kg also clear that in both Conparative
Exanple 1 in which the graft amount requirenment of the present invention
for a nodified polyolefin resinis not net and Conparative Exanple 2 in

whi ch the MFR requirenment of the present invention is not net, the fatigue
strength is insufficient. As described in detail above, the present

i nvent i coexeex @l {orakcbmpos de riwtkerival ®fandcapbdeglact acidstsnpeghor in
mechani cal strength, e.g. stiffness and inpact strength, and in endurance,

e.g. fatdetpdsit egiduring3d pWededs ofl graEding: td.a Potgapediinerenigri al
conprising (A a nodified polyolefin resin graft-nodified with an

unsat ur atyeeh @ hoxytie aEid andl/d1id sagdedi vative and (B) a filler, wherein
a content of the conponent (B) is from1l to 80 parts by wei ght based on 100

parts by wei ghicof agng@ngeds CapheRt ghakhe HMONeRNY (Sredbft{By . @
graft amount of the unsaturated carboxylic acid and/or i1ts derivative in

o, o TavEate e 0ok, Bl IR fesng L copEonegliLfphes 8

less. 2 ¢ ol £FAPOUL @ nTBLEELAL cA56P6HL 8 1) I ts WASEEBfe is
1 minute is from 50 to 120°C, preferably from 70 to 110°C. 2
compound having an activity of extracting a proton from the
polypropylene resin after decomposing to form a radical is
preferable as the organic peroxide (E).

Examples of the organic peroxide (E) the decomposition

temperature of which is from 50 to 120°C when its half-life is
1 minute include diacylperoxide compounds, percarbonate
compounds, e.g. a compound having a structure represented by
structural formula (1) shown below in the molecular backbone,
and alkyl perester compounds, €.g. a compound having a structure
represented by structural formula (2) shown below.
—O0—C—0—0—C—0—

I I (1)
@] 8]

Examples of the compound having a structure represented
by structural formula (1) include
di-3-methoxybutylperoxydicarbonate,

di-2-ethylhexylperoxydicarbonate,



the filler (B) is fiber. 3 . The conposite material according to claim1,
wherein the filler (B) is glass fiber. 9 . The conposite material according
to claim 2, wherein the fiber has a wei ght-average length of 2 to 50 mMm 5
The conposite material according toqglaim1, wherein the nodified
polyolefin resin (A is a nodified polypropylene resin. 6 . The conposite
mat eri al according to claim2, wherein the conposite material is in the
formof pellet having a |l ength equal to a wei ght-average | ength of the
fibers contained in the pellet. 7 . A nolded article obtained by nol ding

the conppskie-vBkerbatyaegerdhegylppekakpiicarbddabBe, A nolded article
obt ai ned by nol ding the conposite material according to claim4, wherein

the fibegsikBpkBpyMBLdedyaithebenhas,a wei ght-average length of 1 to 10 nm
9. A nethod for producing a conposite material conprising the steps (1) to

(3) defiesgtbsheyf_-lpé%x?igbspogpw‘s%okaeéw ng (A) a nodified pobyglefin
resin graft-nodified wwih an unSaturated carboxylic acid and/or its

derivatiye ygbggggg%5k9gapgbé% %fin resin having a graft anmount of the

unsat ur at ed” car yl'1c™aci or its derivative of 0. 3~ by weight or

rore and a el g Lo e s UEASMLRY ALy 230G AN 0a0 0l lcg oo 400

g/10 mn; (2 ) a's reg a® continuous eér wth'the
mol t en coppenent.. (A) .ohtained in,step (1) s hat sa_content ., of . the
cormonenty{ By e oREL MO ol%o Firt ey 2udr ane s ELeama 0Bttt s by
wei ght of a.conbined content of the conponents %A% and (B%, %h reby formng
a continﬂ%ﬁgeg??gﬂg?'am&YRﬁmy st%ﬁf?ﬁ§gkﬂ FRPIRES cORdi NS _EP$¥%d f or med
in step éZ% . 10. A conposite material conprising (A a nodified polyolefin
resin grigf Qﬁﬁa???ﬁaaﬂggﬁean unsaturated carboxylic acid and/or its
derivative, (B a flkleg and (O a EO£§O|ETIn esugbamhegekn a melght ratio
of the conpon REFPES tCH%gab’blrf%). BRERE 1 £ A/ PS S °Grh 692 87 BEI S 8BR8E, a
content of the conponent %é is from1l to 80 parts by wei ght based on 100
parts byCHBPGHRABf LCUBADYREE JATEM & e USHISheiePIEREREEER) PXnd (O)

a graft amount of the unsaturated carboxylic_acid and/or its derivative
34 structural formula (1) in their molecular backbones) having an

activity of extracting a proton from a polyolefin resin.

From the viewpoint of increasing the graft amount, the
decomposition temperature of the organic peroxide (F) when its
half-life is 1 minute is from 150 to 210°C, preferably from 160
to 200°C.

Examples of the organic peroxide (F) the decomposition
temperature of which is from 150 to 210°C when its half-life
is 1 minute include 1,1-bis(tert-butylperoxy)cyclohexane,
2,2-bis(4,4-di-tert-butylperoxycyclohexyl)propane,
1,1-bis(tert-butylperoxy)cyclododecane,
tert-hexylperoxyiscpropylmonocarbonate,
tert-butylperoxy-3,5,5-trimethylhexancate,
tert-butylperoxylaurate,

2,5-dimethyl-2,5-di (benzoylperoxy)hexane,



in the conponent (A) is 0. 3~ by weight or nore, and the conponent (A) has
a nelt flowrate as neasured at 230C and a |l oad of 21.2 N of 400 g/ 10 mn
or less. 11. The conposite material according to claim 10, wherein the
filler (B) is fiber. 12. The conpositggmaterial according to claim 10,
wherein the filler (B) is glass fiber. 13. The conposite material according
to claim11l, wherein the fiber has a weight-average length of 2 to 50 mm
14. The conposite material according to claim 10, wherein the polyolefin
resin (C) is a polypropylene resin. 15. The conposite material according to
cl ai m 10t edteitrity igwromaiddtat ol yal efibt ¢ @sd it {A)t y Bpear owog) Buteshe,

pol ypropyl ene resin. 16. The conposite material according to claim 11,

wher ei n e tcHIBSI g SRR Adates, i N the form of pellet having a length
equal to a weight-average length of the fibers contained in the pellet. 17.

A ol ded rardhitg)i1e- phf-ad ined Bk 1M 1d) 11k A8, \GRIMRAsitte, material according to
claim10. 18. "A nol ded article obtained by nolding the conposite materi al

e on e A At I L SR e

mat er i al of QIS i At PRSe £y 1 £ SHp 5y 1Yask Ded o
2,5~dimethyl-2, 5-di (tert-butylperoxy)hexane,
1,3-bis(tert-butylperoxydiisopropyl)benzene,
tert-butylcumylperoxide, di-tert-butylperoxide,
p-methanehydroperoxide, and
2,5~dimethyl-2, 5-di (tert-butylperoxy) hexyne-3.

In the composite material according to the first aspect
of the present invention, that is, the composite material
containing themodified polyolefin resin (A) and the filler (B),
the content of the component (B) is from 1 to 80 parts by weight,
preferably from 2 to 75 parts by weight, and more preferably
from 5 to 70 parts by weight based on 100 parts by weight of
the combined amount of the components (A) and (B). When the
content of the component (B) is less than 1 part by weight, a
sufficient reinforcing effect to mechanical strength, e.q.
stiffness and impact strength, may not be obtained. Ontheother
hand, when it is over 80 parts by weight, it may be difficult
to produce or mold a composite material.

In the composite material according to the second aspect
of the present invention, that is, the composite material

containing the modified polyolefin resin (A), the filler (B)



35 (1) a step of nelt kneading (A) a nodified polyolefin resin
graft-nodified with an unsaturated carboxylic acid and/or its derivative
and (C) a polyolefin resin so that a weight ratio of the conponent (C) to
t he conponent (A) becones from 99.9/0 to 60/90, the nodified polyolefin
resin (A having a graft anmount of the unsaturated carboxylic acid and/or
its derivative of 0. 3~ by weight or nore and a nelt flow rate as neasured
at 230C and a |load of 21.2 N of 400 g/10 mn; (2 ) a step of inpregnating
(B) a continuous filler with the nolten m xture of the conponents (A) and
(C) obtakpaedthe gdBpIdinaddial (8) ¢oth&tortferdthe fCORPUWIHoddt bggones
froml to 80 parts by wei ght based on 100 parts by wei ght of a conbi ned

content @k FhgmCPrRPRONLErEA) by v(&)%}%ld dr@f er J18F R¥omf o7 #1b N 2G@NRE | nUOUS
strand: and (3) a step of cutting the continuous strand formed'in step (2)

X eight, and more Preferabl from 5 to 70 parts by weight based
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* flame retarders, flame retarding aids, dispersing agents,

antistatic agents, lubricants, antiblocking agents such as

silica, colorants such as dyestuffs and pigments, plasticizers,
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material of the present invention.
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Examples of a method for producing the composite material
of the present invention include a method in which all the
ingredients are mixed at a time or sequentially to form a
homogeneous mixture and the mixture is then melt kneaded and
a pultrusion process. When obtaining the homogeneous mixture
bymixingthe ingredientsatatimeorsequentially, it ispossible
to mix some ingredients to form a mixture in advance and then
mix the mixture with other ingredients or a mixture thereof.
A method for obtaining the homogeneous mixture may be a method
of homogeneously mixing with a Henschel mixer, a blender such
as a ribbon blender, or the like. A method of melt kneading
may be a method using a Banbury mixer, a plastomill, a Brabender
plastograph, a single screw or twin screw extruder, or the like.

The pultrusion process is a method which basically
comprises impregnating continuous fiber strandswithresinwhile
pulling the fiber strands, examples of which include one that
comprises impregnating fiber strands with resin by passing the
strands through an impregnation pan containing emulsion,
suspension or solution of the resin, one that comprises blowing
resin powder against fiber strands and then melting the resin
toimpregnate the fiber strandswiththe resin, one that comprises
passing fiber strands through a vessel containing resin powder,

thereby to attach the resin to the fiber, and then melting the
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resin to impregnate the fiber strands with the resin, and one
that comprises, whilepassing fiber strands through a cross head,
feeding resin from an extruder or the like to the cross head
thereby to effect impregnation. Particularly preferred is a
method that uses a cross head described in JP-A-3-272830 and
other literature. The operation of impregnation with resin in
such apultrusionprocessmaybe doneinone steporalternatively
in two or more separate steps.
More specifically, the composite material according to
the first aspect of the present invention can be produced by
a method having the steps (1) to (3) defined below:
(1) a step of melt kneading (A) a modified polyolefin resin
graft-modified with an unsaturated carboxylic acid and/or its
derivative, themodified polyolefin resin having a graft amount
of the unsaturated carboxylic acid and/or its derivative of 0.3%
by weight or more and a melt flow rate as measured at 230°C and
a load of 21.2 N of 400 g/10 min;
(2) astepof impregnating (B)a continuous filler with themolten
component (A) obtained in step (1) so that a content of the
component (B) becomes from 1 to 80 parts by weight based on 100
parts by weight of a combined content of the components (A) and
(B), thereby forming a continuous strand; and
(3) a step of cutting the continuous strand formed in step (2).

The composite material according to the second aspect of

the present invention can be produced by a method having the
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of the component (C) to the component (A) becomes from 89.9/0.1
to 60/40, themodified polyolefin resin (A) having a graft amount
of the unsaturated carboxylic acid and/or its derivative of 0.3%
by weight or more and a melt flow rate as measured at 230°C and
a load of 21.2 N of 400 g/10 min;
(2) a step of impregnating (B)a continuous fillerwith themolten
mixture of the components (A) and (C) obtained in step (1) so
that a content of the component (B) becomes from 1 to 80 parts
by weight based on 100 parts by weight of a combined content
of the components (A), (B) and (C), thereby forming a continuous
strand; and
(3) a step of cutting the continuous strand formed in step (2).
The formof the compositematerial of the present invention
may be a strand-like form, sheet-like form, tabular form and
pellet~-like form resulting from cutting a strand into a proper
length. 1In particular, for applying to injection molding, it
is preferable that the composite material be in the form of a
pellet having a length of from 2 to 50 mm from the viewpoint
of mechanical strength of a resulting molded article or
production stability during its molding.

The composite material of the present invention can be
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composite material of the present invention containing fibers
having a weight-average length of from 2 to 50 mm as the filler
(B), themoldedarticlecontainingfibershavingaweight-average
length of from 1 to 10 mm, is superior in mechanical strength
and endurance. Such a molded article can be produced by
subjecting the above-mentioned compositematerial of the present
invention to injection molding under processing conditions
appropriately selected based on ordinary knowledge of a person
skilled in the art. The processing conditions to be taken into
consideration include the type and dimensions of a screw of an
injection molding machine, a diameter of an injection nozzle,
a back pressure applied during plastication in an injection
molding machine, and the like.
EXAMPLES

The present invention is illustrated below by reference
to Examples, which, however, donot 1imit the scope of the present
invention.

The compositions of the samples used in Examples and
Comparative Examples are shown in Table 1.

The method for producing the samples for evaluations used
in Examples and Comparative Examples is described below.

(1) Method for preparing long-fiber-containing resin pellet
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of 20 ft/min. The glass fibers used had a diameter of 16 um.
(2) Method for preparing samples for evaluations

A sample for evaluation was prepared by injection molding
the resulting long-fiber-containing resin pellet under the
following conditions using a molding machine manufactured by
The Japan Steel Works, Ltd., shown below.
[Molding machine manufactured by The Japan Steel Works, Ltd.]

Clamping force : 150 t

Screw : Screw with a deep channel

Screw diameter : 46 mm

Screw L/D : 20.3
[Molding conditions]

Cylinder temperature : 250°C

Mold temperature : 50°C

Back pressure : 0 MPa

The methods for evaluations of physical properties of the
samples in Examples and Comparative Examples are as follows.
(1) Maleic anhydride-graft amount (unit: % by weight)

In 100 ml of xylene, 1.0 g of a sample was dissolved. The
solution was dropped to 1000 ml of methanol under stirring and
a solid formed was recovered. The above-mentioned operation

from dissolution to recovery is hereafter referred to as
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film was measured for its infrared spectrum. A maleic

anhydride-graft amount was determined from an absorption near
1780 cm™? according to the method described by Fumio IDE et al.,
"High Polymer Chemistry", Vol. 25, 107-115 (1968).
(2) MFR (unit: g/10 min)

Melt flow rate was measured according to ASTM D792 under
the following conditions.

Measuring temperature: 230°C

Load: 21.2 N
(3) Flexural modulus (unit: MPa)

Flexural modulus was measured according to ASTM D790 under
the following conditions.

Measuring temperature: 23°C

Sample thickness: 6.4 mm

Span: 100 mm

Tensile rate: 2 mm/min
(4) Flexural strength (unit: MPa)

Flexural strengthwasmeasuredaccording toASTMD790 under
the following conditions.

Measuring temperature: 23°C

Sample thickness: 6.4 mm

Span: 100 mm

Tensile rate: 2 mm/min
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(5) IZOD impact strength (unit: KJ/m?)
IZOD impact strength was measured according to ASTM D256
under the following conditions.
Measuring temperature: 23°C
Sample thickness: 6.4 mm (with a V notch)
(6) Fatigue strength
Measurement was carried out according to a cantilever
bending test, ASTM D671-71T METHOD B. Fatigue strength was
evaluated based on the number of repetitions until rupture.
Test machine: Repeated Vibration Fatigue Tester (Model
B70TH) manufactured by Toyo Seiki Seisaku-syo, LTD.
Shape of specimen: TYPE A
Measuring temperature: 23°C
Repeating rate: 30 Hz
Loaded stress: 45 MPa, 50 MPa
(7) Quantitation of remaining maleic anhydride
A film 100 pum thick was obtained by hot pressing a modified
polypropylene resin before being subjected to the purification
carried out in the determination of the maleic anhydride-graft
amount by the procedure (1) described previously. The film was
measured for its infrared spectrumand a combined amount (unit: %
by weight) of the remaining maleic anhydride and the grafted
maleicanhydrideinthe filmwasdeterminedbasedonanabsorption

near 1780 cm™. A value obtained by subtracting the maleic

anhydride-graft amount determined by the procedure (1) from the
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above-mentioned combined amount was used as an amount of the
remaining maleic anhydride.
(8) Weight-average length of fibers
Weight-average length of fibers was determined by the
method described in JP-A-2002-5924.
EXAMPLE 1
To 100 parts by weight of an ethylene-propylene block
copolymer (intrinsic viscosity [n] = 2.8 (dl/g), EP content =
21% by weight), 1.0 part by weight of maleic anhydride, 0.50
part by weight of dicetyl peroxydicarbonate, 0.15 part by weight
of 1,3-bis(tert-butylperoxydiisopropyl)benzene, 0.05 part by
weight of calcium stearate, and 0.3 part by weight of an
antioxidant
tetrakis[methylene-3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate]methane were added and fully mixed preliminarily in
a Henschel mixer. Then the mixture was fed to a single screw
extruder andwasmelt-kneadedto formamodifiedpolyolefinresin
(A-1). The temperature at whichdiacetyl peroxydicarbonate has
a half-life of 1 minute is 99°C and the temperature at which
1,3~-bis(tert-butylperoxydiisopropyl)benzenehasahalf-lifeof
1 minute is 183°C. The maleic anhydride-graft amount and MFR
of the resulting modified polyolefin resin (A-1) are shown in
Table 1. The modified polyolefin resin (A-1l) contained maleic

anhydride in an amount of 0.3% by weight. The single screw

extruder used was a single screw extruder EXT-90 (L/D = 36,
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cylinder diameter = 90 mm) manufactured by Isuzu Kakoki, Co.,
Ltd. The cylinder temperature was set to 180°C for the first
half and to 250°C for the second half. The rate of screw rotation
was 133 rpm.

A pellet having a composition shown in Table 1, a glass
fiber content of 40% by weight and a length of 9 mm was prepared
by the method described in JP-A-3-121146. The resultingpellet
was subjected to injection molding and a sample formed was
measured for flexural modulus, flexural strength, IZOD impact
strength and fatigue strength. The results are shown in Table
1. The fibers contained in the sample used for the evaluations
had a weight-average length of 5 mm.

COMPARATIVE EXAMPLE 1

A modified polyolefin resin (A-2) was obtained by
conducting the same operation as EXAMPLE 1 except changing the
addition amount of
1,3-bis(tert-butylperoxydiisopropyl)benzene from 0.15 part by
weight to 0.05 part by weight and wusing no dicetyl
peroxydicarbonate. The maleic anhydride-graft amount and MFR
of the resulting polyoclefin resin (A-2) are shown in Table 1.
The modified polyolefin resin (A-2) contained maleic anhydride
in an amount of 0.1% by weight.

A pellet and a sample were prepared in the same manners
as Example 1 in a composition shown in Table 1 and the physical

propertiesthereof weremeasured. TheresultsareshowninTable
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1. The fibers contained in the sample used for the evaluations
had a weight-average length of 5 mm.
COMPARATIVE EXAMPLE 2

A pellet and a sample were prepared in the same manners
as Example 1 in a composition shown in Table 1 except changing
the modified polyclefin resin used in EXAMPLE 1 to PB3000
manufactured by CromptonCorp. [modifiedpolyolefinresin (A-3)]
and the physical properties thereof were measured. The results
are shown in Table 1. The maleic anhydride-graft amount and
MFR of the PB3000 manufactured by Crompton Corp. [modified
polyolefin resin (A-3)] are shown in Table 1. The modified
polyolefin (A-3) was free of maleic anhydride. The fibers
contained in the sample used for the evaluations had a
weight-average length of 5 mm.

EXAMPLE 2

A modified polyolefin resin described in EXAMPLE 2 in
JP-A~2002-20436 was used as (A-4). Themaleic anhydride-graft
amount and MFR of the modified polyolefin resin (A-4) are shown
in Table 1. The modified polyolefin (A~4) was free of maleic
anhydride.

A pellet and a sample were prepared in the same manners
as Example 1 in a composition shown in Table 1 and the physical
propertiesthereof weremeasured. TheresultsareshowninTable
1. The fibers contained in the sample used for the evaluations

had a weight-average length of 5 mm.
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Table 1
ez 1| Do | GETE | cne
Composition
(A);ﬁziified polyolefin A-1 A-2 A-3 A-4
Amount (p.b.w.) 6 6 2.3 6
(B) Fiber B-1 B-1 B-1 B-1
Amount (p.b.w.) 40 40 40 40
(C) Polyolefin resin Cc-1 Cc-1 c-1 c-1
Amount (p.b.w.) 54 54 57.7 54
Particulars of (A)
giiztcaxﬁzzr’(‘s;) 0.64 0.20 1.6 0.82
MFR (g/10 min) 70 42 500 or more 350
Result of evaluation
Flexural modulus (MPa) 6700 6690 6910 6980
Flexural strength (MPa) 153 150 163 158
1Z0D impact sﬁiizggh 34 28 28 34
Tiziguitiiiiniﬂls(cﬁifs’) 336978 | 288530 136886 | 471568
Tiiﬁguztii?iu},éCJEQTS) 55382 111586 74142 179756

B-1: Glass fiber (diameter = 16 um)

C-1l: Propylene homopolymer (MFR = 80 g/10 min)

It isclear that Examples 1l and 2, inwhich the requirements

of thepresent inventionare satisfied, are superior instiffness
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(flexural modulus and flexural strength) and impact strength
(IZOD impact strength) and also in fatigue strength.

In contrast, it is also clear that in both Comparative
Example 1 in which the graft amount requirement of the present
invention for a modified polyolefin resin is not met and
Comparative Example 2 inwhich the MFR requirement of the present
invention is not met, the fatigue strength is insufficient.

As described in detail above, the present invention can
afford composite materials and molded articles superior in
mechanical strength, e.g. stiffness and impact strength, and

in endurance, e.g. fatigue strength.
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What is claimed is:

1. A composite material comprising (A) a modified
polyolefin resin graft-modified with an unsaturated carboxylic
acid and/or its derivative and (B) a filler, wherein a content
of the component (B) is from 1 to 80 parts by weight based on
100 parts by weight of a combined content of the components (A)
and (B), agraft amount of the unsaturated carboxylic acid and/or
its derivative in the component (A) is 0.3% by weight or more,
and the component (A) has a melt flow rate as measured at 230°C
and a load of 21.2 N of 400 g/10 min or less.

2. The compositematerial accordingtoclaiml, wherein
the filler (B) is fiber.

3. The compositematerial accordingtoclaiml, wherein
the filler (B) is glass fiber.

4, The compositematerial accordingtoclaim2, wherein
the fiber has a weight-average length of 2 to 50 mm.

5. The compositematerial accordingtoclaiml, wherein
the modified polyolefin resin (A) is a modified polypropylene
resin.

6. The compositematerial accordingtoclaim?2, wherein
the composite material is in the form of pellet having a length
equal to a weight-average length of the fibers contained in the
pellet.

7. A molded article obtained by molding the composite

material according to claim 1.
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B. A molded article obtained by molding the composite
material according to claim 4, wherein the fibers in the molded
article has a weight-average length of 1 to 10 mm.

9. A method for producing a composite material
comprising the steps (1) to (3) defined below:

(1) a step of melt kneading (A) a modified polyolefin resin
graft-modified with an unsaturated carboxylic acid and/or its
derivative, the modified polyolefin resin having a graft amount
of the unsaturated carboxylic acid and/or its derivative of 0.3%
by weight or more and a melt flow rate as measured at 230°C and
a load of 21.2 N of 400 g/10 min;

(2) astepof impregnating (B)a continuous fillerwith themolten
component (A) obtained in step (1) so that a content of the
component (B) becomes from 1 to 80 parts by weight based on 100
parts by weight of a combined content of the components (A) and
(B), thereby forming a continuous strand; and

(3) a step of cutting the continuous strand formed in step (2).

10. A composite material comprising (A) a modified
polyolefin resin graft-modified with an unsaturated carboxylic
acid and/or its derivative, (B) a filler and (C) a polyolefin
resin, whereinaweight ratioof the component (C) tothe component
(A) is from 99.9/0.1 to 60/40, a content of the component (B)
is from 1 to 80 parts by weight based on 100 parts by weight
of a combined content of the components (A), (B) and (C), a graft

amount of the unsaturated carboxylic acid and/or its derivative
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! 10%;&'(XA Yas a melt flow rate as measured at 230°C and a load of 21.2
N of 400 g/10 min or less.

11. The composite material according to claim 10,
wherein the filler (B) is fiber.

12, The composite material according to claim 10,
wherein the filler (B) is glass fiber.

13. The composite material according to claim 11,
wherein the fiber has a weight-average length of 2 to 50 mm.

14. The composite material according to claim 10,
wherein the polyolefin resin (C) is a polypropylene resin.

15. The composite material according to claim 10,
wherein the modified polyolefin resin (A) is a modified
polypropylene resin.

1l6. The composite material according to claim 11,
wherein the composite material is in the form of pellet having
a length equal to a weight-average length of the fibers contained
in the pellet.

17. A molded article obtained by molding the composite
material according to claim 10.

18. A molded article obtained by molding the composite
material according to claim 13, wherein the fibers in the molded
article has a weight-average length of 1 to 10 mm.

19. A method for producing a composite material

comprising the steps (1) to (3) defined below:
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a load of 21.2 N of 400 g/10 min;
(2) astepof impregnating (B)a continuous fillerwith themolten
mixture of the components (A) and (C) obtained in step (1) so
that a content of the component (B) becomes from 1 to 80 parts
by weight based on 100 parts by weight of a combined content
of the components (A), (B) and (C), thereby forming a continuous

strand; and

(3) a step of cutting the continuous strand formed in step (2).



