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| NVENTION 1. FIELD OF THE | NVENTI ON The present invention relates o a
conposite material of a polyolefin reﬁin and a filler, and to a nol ded
article obtained fromthe sane. Mre particularly, the invention relates
to a conposite material of a polyolefin resin and a filler superior in
mechani 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 PTION OF THE BEEATREPcARfofol yolefin resin is in wide use
as a general purpose resin because It 1s superior in noldability and
chem cal - resistance and has a. |ow specific gravity. As an approach for
i nprovi ng nechanical strength, e.g. stiffness and inpact strength, of
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BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present invention relates to a composite material of
apolyolefin resinanda filler, and to amolded article obtained
from the same. More particularly, the invention relates to a
composite material of a polyolefin resin and a filler superior
,innmchanicalstrength,e.g.stiffnessandimpactstrength,ahd
alsoinendurance,é.g.fatiguestrength,andtx:amoldedarticle
obtained from the same. |
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 haé a low specific gravity. As an approach for improving
mechanical strength, e.g. stiffness and impact strength, of
polyolefinresin, known is 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 a method of enhancing

the adhesiveness between a ﬁolyolefin resin and a filler, for



exanple, a nmethod conprising addition of a nodified polyolefin resin to a

conposi tion of a polyolef in and a filler. In general, gyp@a%ﬁ&ﬁzgégd I n
whi ch a pol ypropylene resin in a nolten state is graft no wth an

unsaturated carboxylic acid and/or itg derivative by means of an initiator
such as organic peroxide or irradiation of ultraviolet rays or radiation.
However, for increasing the graft anmount in order to greatly inprove the
adhesi veness between the polyolefin resin and the filler, it is necessary
to use a great ampunt of initiator. This may cause decrease in nolecul ar
vei ght ofexamppe) yomethed caspnisihg @ddisyloresd] 4 mod idfkicsd poe yiol efaghani cal
strength, e.g. stiffness and inpact strength, of a polyolefin resin

conposi t i pesimnd aksmpesytienwt aipplpade®indinarceilbed. B4 ganeral,
characteristic. SUMVARY OF THE | NVENTI ON An obj ect of the present -

i nvent i ora methodpi 9Wisddl £n GAIRISA (pd 1 yPRy1@inebe 81 R0Y Qlnid1 ¢k §8hReand a
filler, the conposite naterial being superior in nechanical strength, e.qg.
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strength, and a nolded article superior in nechanic st rengt
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However, for increasing the graft amount in order to
greatly improve the adhesiveness between the polyoclefin resin
andthe filler, it isnecessarytouseagreat amount of initiator.
This may cause decrease in molecular weight of the polyolefin
resin,whichmayresultindecreaseinmechanicalstrength,e.g{
stiffnessandimpéctstrength,ofzapolyolefinresincomposition
and also may result in poor endurance, e.g. fatigue
characteristic.

SUMMARY OF THE INVENTION

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

In a first aspect, the present invention relates to

a compositematerial comprising (A) amodified polyoclefin

resingraft-modified with an unsaturated carboxylic acid and/or



its derivative and (B) a filler, wherein a content of the conponent (B) is
froml to 80 parts by weight based on 100 parts by wei ght I%ﬁkfkdﬁ%ggbﬁﬁd
content of the conponents (A) and (B), a graft anount of the unsaturated
carboxylic acid and/or its derivative 3in the conponent (A) is 0.3% by

wei ght or nore, and the conponent (A) “has a nelt flow rate as nmeasured at
230C and a load of 21.2 N of 400 g/10 mn or |less, and a nolded article
obtained from the sane. In a second aspect, the present invention rel ates
to a conposite material conprising (A a nodified polyolef in resin

graft-modifd gdriwhbi a8 anasa Ua 352d e niteodiirfa 86hteABYOfhe LbSpERERYALI Ve,
(B) afiller and (C) a polyolefin resin, wherein a weight ratio of the -
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of
anount of fﬁe unsatur ated car boxylic ac an I'ts I'n the
conponent
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N of 400 g/10 min or less, and a molded article obtained from
the same.
In a second aspect, the present invention relates to
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, wherlein
a weight ratic of the component (C) to the component (&) is from
89.9/0.1 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 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, and a molded article obtained from
the same.
' DESCRIPTION OF PREFERRED EMBODIMENTS
The modified pclyolefin resin (A) may be a modified

polyolefinresinobtainedbykneadingapolyolefinresintogether

with an unsaturated carboxylic acid and/or its derivative while



heati ng. The polyolefin resin used for preparation of the conponent (A)

may be the sanme as or different than a polyolefin resin ({9 podhishovbs! be
described later. In view of heat resistance, polypropylene resin s
preferable as the polyolef in resin uged for the conponent (A). A graft
anount of the unsaturated carboxylic acid and/or its derivative in the
nodi fied polyolefin resin (A) is 0.3%by weightornore. Wen the graft
anount is less than 0.3% by weight, endurance, e.g. fatigue strength, may
be reduced. In view of endurance, e.g. fatigue strength, and noldability,

the grafthe [ itnergbeyabyih 0gLond %%&%@Py%%ﬁggét#gf gfpggfeggg‘/ob'bg

from0.4 to 20% by wei g and particularly preter ro
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weight ormore. Whenthegraft amount islessthan0. 3% byweight,

endurance, e.g. fatigue strength, may be reduced. In view of

endurance, e.g. fatigue strength, and moldability, the graft

amount is preferably from 0.3 to 20% by weight, more preferably

from 0.4 to 20% by weight, and particularly preferably from 0.5

to 10% by weight. It is noted that the graft amount is a value

gquantified from the absorptioﬁ caused by the unsaturated

carboxylic acid and/or its derivative in an infrared absorption

spectrum of the modified polyolefin resin. The method for

quantifying a graft amount by use of an infrared spectrum in

the present invention is described in Fumio IDE et al., "High

Polymer Chemistj:y", Vol. 25, 107-115 (1968) and Fumio Ide et

al., "Kobunshi Ronbunshu (Japanese Journal of Polymer Science

and Technology)", Vol. 38, No. 2, 67-74 (1981).

It is desirable that the modified polyolefin resin {A)
contain no unsaturated carboxylic acid and/or its derivative

used for its graft modification. However, the modified

polyolefin resin (A) may contain unsaturated carboxylic acid



and/or its derivative if in a small quantity. Even if such an unreacted

nmononer used for graft nodification remains in the nodifiedalyplehosn
resin (A), the amount thereof is preferably 0.3%or |ess, nore preferably

0.2%or less, still nore preferably 0g1% base on the \/\/elght of the
nodi fied polyolefin resin (A). A nelt owrate (MFR) of the nodified
polyolefin resin (A) is 400 g/10 mn or |less. Wen the MFR is over 400
g/10 mn, the nmechanical strength may be | owered. In view of nechani cal
strength and production stability, the MFRis preferably from 5 to 400
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preferablyfromZOto 90 g/ 10 m n. IS not'e
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wei ght , preferabl from0.5 to 10 parts by weight based on 100 parts by
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conponent (D) is less than 0.1 part b}; a sufficient graft anount
to the polprdpdPerse 1:ain %)lefﬁﬁ 198 BBCEM%MFR‘Z@)@GOV@ 400 g/10 min,

the mechanical strength may be lowered. In view of mechanical
strength and production stability, the MFR is preferably from
5 to 400 g/10 min, more preferably from 10 to 200 g/10 min, and
particularly preferably from 20 to 90 g/10 min. It is noted
that the MFR is a value measured at a temperature of 230°C at
a load of 21.2 N according to ASTM D1238.

Themodified polyolefinresin (A) is preferably amodified
polypropylene resin produced by compounding an unsaturated
carboxylic acid and/or its derivative (D), described later, and
an organic peroxide (E) the décomposition temperature of which
is from 50 to 120°C when its half-life is 1 minute, described
layer, toapolypropylene resin and kneading them while 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



be achi eved and the nechani cal strength nmay not be inproved. On the other

hand, when it is over 20 parts by weight, nuch unsaturate Q%¥I aci d
and/or its derivative may be left unreacted in the pol yprg%%%[e;ne rezlglﬁ?l and

t he nechanical strength may not be ingproved. When two or nore kinds of
unsaturated carboxylic acid and/or its derivative are conpounded as the
conponent (D), the conpoundi ng anobunt of the conponent (D) denotes a
conbi ned anount of these substances. The conpoundi ng anount of the organic
peroxide (E) the deconposition tenperature of which is from50 to 120C

when its béaddhiéded isnd tHewerHan foLIM $trdigth mdQ Pt HePY mpebell
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of the pdyptiopydbener rieshd, When tbeisogpayngdpn u ‘ onent
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mechani cal strength may not” be obtal ned.
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denotes a combined amount of these substances.

The compounding amount of the organic peroxide (E)} the
decomposition temperature of which is from 50 to 12'0'.’C when its
half-lifeislminuteisfrom0.01 to20partsbyweight, 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,
crosslinking of the resinmay occur or decomposition of 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/or itsderivative (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



Is from 150 to 200C when its half-life is 1 mnute, described layer, to a

pol ypropyl ene resin and kneadi ng them while heating. The QQEE&g@@%@goﬁ
anount of the unsaturated carboxylic acid and/or its derivative (D) is from
0.1 to 20 parts by weight, preferably7fron10.5 to 10 parts by wei ght based
on 100 parts by weight of the polypropylene resin. Wen the conmpoundi ng
anount of the conponent (D) is less than 0.1 part by weight, a sufficient
graft amount to the polypropylene resin may not be achieved and the
mechani cal strength may not be inproved. On the other hand, when it is
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than 0.1 part by weight, a sufficient graft amount to the
pelypropylene resin may not be achieved and the mechanical
strength may not be improved. On the other hand, when it is
over 20 parts by weight, much unsaturated carboxylic acid and/or
its derivative may be left unreacted in the polypropylene resin
and the mechanical strength may not be improved. When twc or
more kinds of unsaturated carboxylic acid and/or its derivative
are compounded as the compenent (D), a compounding amount of
the component (D) denotes a combined amount of these substances.

The compouﬁding amount of the organic peroxide (E) the
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 0.0l 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,



the production stability may be reduced. The conpoundi ng anmount of the

organi c peroxide (F) the deconposition tenperature of whi ‘ffﬂegeﬁlﬁ&rﬁ'o@iéo to
200C when its half-life is 1 minute is from0.01 to 20 parts by wei ght

preferably from0.02 to 10 parts by wei,ght based on 100 parts by wei ght of
t he pol ypropyl ene resin. Wen the corrpgundl ng anmount of the conponent (F)
Is less than 0.01 part by weight, an effect of increasing the graft anount
of the unsaturated acid and/or its derivative to the pol ypropyl ene resin
may be poor and the effect of inproving the mechanical strength may not be

obt ai ned. t¥& phed@éhebn habsloi MEP hbyi BeO¥eaudddparts by weight,
deconposition of the pol ypropyl ene resin nmay be accelerated. The nodified
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resin and substances sel ect fromthe conponents ( nd" (F
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Henschel m xer, a bI ender such as_a, ribbon bl ender, or the i ke.. A et hod
of - nmel t ﬁh%@&:‘elt hgyggmpgnent (F) is less than 0. 01 part by weight,

an effect of increasing the graft amount of the unsaturated acid
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 cbtaining 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



kneadi ng may be a nelt kneadi ng nmethod using a Banbury m xer, a

lastom ||, a Brabender plastograph, a single screw or tmﬁyz éﬁﬁ%rZOOG
gxtruder, or the like. Fromthe viewpoint of being capable oP%%er orm ng

continuous production with a high prodgctivity, particularly preferred is
a method in which a polyolefin resin, an unsaturated carboxylic acid
conmpound and/or its derivative (D) and organic peroxides (E) and (F),

whi ch have in advance been fully mxed prelimnarily, are charged to a
single or twin screw extruder and nelt kneaded. A tenperature in a portion

of a kneduieagimge hagebaleme 1t hmdutiad nethedcabihgda BEnKELy wxasp) e,
cylinder tenperature of an extruder) is from50 to 300C, preferably from

100 to 2&0flabtomilhe ¥imvesdidedplaticdith,2 ahsgRgaeast r Ot A"
preventingﬁ deconposition of the 6B|ymﬁgﬂﬁyﬁ%5|n. ?t IS a?gg a pré}erred

enbodi nesriew ehitehidele bRsk#e afixa kneading machine is divided into an
upstream portion and a downstream portion and the tenperature in the

downstream por i8R ithsSeliBlgRshtt NgR that, Ogﬁhgglgp%f e%gﬁ%%tﬁlii%' t Egr

achieving a sufficient graft anmount or preven econp
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particr!arly Pod rs i roduction of the madified olefin resin (A,
??n?;apL ?g?% Pgefip%é%gﬂ é&ﬁ}gﬁé% fbpofyofeflnre51n,auaunsaturated
carboxylic acid compound and/or its derivative (D) and organic
peroxides (E) and (F), which have in advance been fully mixed
preliminarily, are charged to a single or twin screw extruder
and melt kneaded.

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



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

di vi nyl benzene. Wien the nodified polyolefin resin (A is ?ﬁ?geéﬂﬁﬂ BewWN
substances which are generally added to polyolefin resin, for exanple,
anti oxi dants, heat stabilizers and neuﬁéalizing agents my be conpounded.
The filler (B) is a substance capable reinforcing the polyolefin resin
and is exenplified by fibers, glass flakes, mca, glass powlers, gl ass
beads, talc, clay, alumna, silica, wollastonite, kaolin, asbestos,
bentonite, calciumsilicate, alumnumsilicate, sand, diatomte, titanium
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barium strontiumferrite, beryllium oxi nagnesi um r oXr de,

al um num Jyygr, -'fk&lgéﬁ%éh@agnesiun1carbonate, cal cium carbonate,
Tzene.

magnesi um car bonat'e, omte, dawsonite, calcium sulfate, nagnesium
cadn um sui 1 diPsh kP R Be b BT Srintinath SRchs PareURecnPhe B oder .
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fibers, neta aromatic pol yam de fibers, banboo fibers, cellul ose

fibers,
fibers, %@ﬁé%eﬂqﬁmﬁ9u99ﬁﬁﬂvinylon fi bers. Among these preferred are gl ass

fibers. 12 Decenber 2006 11
The filler (B) is a substance capable of reinforcing the

polyolefin resin and is exemplified by fibers, glass flakes,
mica, glass powders, glass beads, talc, clay, alumina, silica,

wollastonite, kaolin, asbestos, bentonite, calcium silicate,

aluminumsilicate, sand, diatomite, titaniumoxide, iron oxide,

aluminumoxide,magnesiumoxide,antimonyoxide,bariumferrite,

strontiumferrite, berylliumoxide, pumice, magnesiumhydroxide,
“aluminum hydroxide, basic magnesium carbohate, 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. In 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
.polyamidefibers,bamboofibers,cellulosefibers,kenaffibers

and vinylon fibers. Among these preferred are glass fibers.



When using fibers as the filler (B), a binder may be used in order to bind
the fibers. Exanples of the binder include polyolefin res%@{kﬁghwgﬁgbﬁane
resin, polyester resin, acrylic resin, epoxy resin, starch and vegetable
oil. Mreover, acid-nodified polyolefjn resin, surface treating agents and
| ubricants such as paraffin wax nmay al so be incorporated. Wien using fibers
as the filler (B), the fibers may be treated with a surface treating agent
in advance in order to inprove wettability or adhesiveness of the fibers
to the polyolefin resin. The surface treating agent may be coupling

agents of silaftherypsingi fibate-dsypRe £i1IeNUWB)LY R indEF HE Mt YPE
zirconiumtype and borane-type. Preferred are silane-type Coupling agents

and tit anixt ©ddge twowd g0 Fabers . Packbfpl as! yz PR B 15de 21 fn sl hage- type
coupling agents. Exanples of the silane-type coupling agent include

triethoxymllyanefid BrkEhl Sid BrumidHeneet89xX)) Shd ter Fﬁsﬁ'ﬁét%%% ;

y- et hacryl oxypropyl tri met'hoxXysil ane, y-glyci"doXypropy %} ane,

(3- (3, 4- ee@ayCy cobRyY Ineatihy| t Eé?ﬁmoéﬁgil table oil. Moreover,

N-(i - (am noethyl)-y-7am nopropyl trinme thoxysiiane,

¢ o e oo R ) SRS g st e

Among t hoep =18t B B P S rabbrdaty 2180 B¢ tncoTporated.

When using fibers as the filler (B), the fibers may be
treated with a surface treating agent in advance in order to
improve wettability or adhesiveness of the fibers to the
polyolefin resin. The surface treating agent may be coupling
‘agents of silane-type, titanate-type, aluminum-type,
chromium-type, zirconium-type and borane-type. Preferred are
silane-typecouplingagentsandtitanate-typecouplingagents.
Particularly preferred are silane-type coupling agents.
Examples of the silane-type coupling agent include

triethoxysilane, vinyltris (f-methoxyethoxy)silane,
‘y-methacryloxypropyltrimethoxysilane,
Y-glycidoxypropyltrimethoxysilane,
B~ (3, 4-epoxycyclohexyl)ethyltrimethoxysilane,
N-p- (aminoethyl)-y-aminopropyltrimethoxysilane,
-N-B-(aminoethyl)—y-aminopropylmethyldimethoxysilane,
Y-aminopropyltriethoxysilane,
N-phenyl-y-aminopropyltrimethoxysilane,
Y-mercaptopropyltrimethoxysilane, and

Y-chloropropyltrimethoxysilane. Among these, preferred are



am nosi | anes such as y-am nopropyltriethoxysilane and _
N-n- (am noet hyl ) -y-am nopropyl tri net hoxysilane. As a nEth??Iﬂ%mhﬁ&@ﬁbﬁg
the aforementioned fibers with the surface treating agent nay be a nethod
conventionally used, e.g. an aqueous $glution nethod, an organic solvent
nmethod and a spray nethod. Fromthe viewpoint of inproving mechanical
strength such as stiffness and inpact strength or ease to producing or

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

nore prefanabbyilapes2 tsud0 mas ang-siiddprogel t piefiesapsyidnom 3dp 50
mm It is noted that the weight-average Ilength of the fibers used herein

denot es aNwBt+ Gimhinvetage) £1-Lemind@ns Vil etmsthoegs Pyagde nmeasuring net hod
described in JP-A-2002-5924. In the conposite naterial of the present

invention, it As PfticdIcr thaladity ihehF AR 1 .le'tfig)\é?'sagﬁtﬁlhengt h

of 2 mmor nore and it is also preferable that the fibers be arranged

bst anti i stiMgtahSAChadtihier, 4 | & terial. In
arti Ul ar o o b s ey G _s?ﬁ‘ﬁgefﬂﬁh%%ﬁ_c‘%iﬁgl%aﬁ .uafgtn e
i t hout [ ey i '

Whose ol di hg apafarras ToLFELET NGy B PHotBh 8o Eret aueishante

mat eri al g)esﬂfhspr}@etﬁ&gm of pellet having a length of from2 to 50 mm and
the fibers “have a wei ght-average |ength equal to the length of the pellet.

12 Decenber 20QG., 18phe viewpoint of improving mechanical strength such
as stiffness and impact strength or ease to producing or molding
a composite material, a weight-average length of the fibers in
a composite material of the present invention is preferably 2
mm or more, more 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 é 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
Z2mmormore 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 damaging injectionmoldability
by an injection molding techniqué 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.



Exanpl es of the polyolefin resin (C) include polypropylene resins, and
pol yet hyl ene resins, e.g. ethylene honopol yners and et hyl - |
random copol yners. One kind of polyolefin resin my be uségﬁgggPﬁ%%%b@
conponent (C) or alternatively two or gore ki nd of polyolefin resins may
be used in conbination. The polyolefih resin (C) is preferably a

pol ypropyl ene resin. Exanples of the polypropylene resin (O include
propyl ene honopol yners, ethyl ene-propyl ene random copol yners,

propyl ene-a-ol efin random copol yners, and conposite polynmers obtained by

honnpolyneri.UExﬁmpbwybcmmamwﬂy%&&ii&@@éhﬁ(GMH%&D%E%béh?BFQb?%Eﬁ@e and
n

propyl ene to forman ethyl ene-propyl ene copol yner portion: e present

i nventi onres DA€, binddo&f y@Oh YOO ¥L8RBs! &SI 3§§¥?Sn5ﬁdﬁocl§h%eef§?hhvel y

two or nore kinds of pol ypropyl ene resins may used | I'nati on

Exanpl es ofnjiena-@Lelbaih e iy g@g%rs 2 %gh%kpg-yg_%fgggggﬁg;in

2-met hyl -1 -butene, 3-nethyl-1I- exene, 2-¢€

4 et hyl 1o B8%gegd ARG conBERERS ) JE it rndtiNe fResEne,

et byl ot P2 A arces B 88 hoirq Y Bl es 1P CoRpiLIALAERencThe

i et hy P RE E O, |61 TR e FRAY i S RARITESRS Tt

1-decene, 1-un ?cca?nr;]ﬁeasngf Jt%eDgg {fgf’épffgr?e rézslin (C} include propylene
homopolymers, ethylene~propylene random copolymers,
propylene-a-olefin random copolymers, and composite polymers
cbtained by homopolymerizing propylene and subsequently
copolymerizing ethylene and propylene to form an
ethylene—propylenecopolymerportion.l 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 a-olefin include l-butene,
2-methyl-1-propene, 2-methyl-1-bﬁtene, 3-methyl-1-butene,
1-hexene, 2-ethyl-1-butene, 2,3-dimethylf1—butene,
2-methyl-l-pentene, 3-methyl-l-pentene, 4-methyl-l-pentene,
3,3-dimethyl-1-butene, | ‘1-heptene, methyl-1l-hexene,
dimethyl-l-pentene, ethyl-l-pentehe, trimethyl-l-butene,
methylethyl-1l-butene, l-octene, methyl-l-pentene,
ethyl-l~hexene, dimethyl-l-hexene, propyl-l-heptene,
methylethyl—l-heptene,trimethyl—l—pentene,propyl—l—pentene,

diethyl-1-butene, l1-nonene, l1-decene, l1-undecene and



1- dodecene. Anobng these, preferred are 1-butene, 1-pentene, 1-hexene and

1-octene. A process for producing the polypropylene resin ﬁf&kﬁ?ﬂba@ﬁg@ny
of the processes of solution polynerization, slurry polynerization, bul k

ol yneri zati on and gas phase polynerigation described in "New Pol yner
groduction Process (edited by YASUJI‘éﬁEKI, KOGYO CHOSAKAI PUBLI SHI NG CO.

(1994)), JP-A-4-323207 and JP-A-61-287917. These nethods may be enpl oyed
in conmbination. A catalyst to be used in the production of the polyolefin
resin (C) may be chosen from various known catal ysts. Preferred are a

mul ti pl elsdo@eeahal.y Simohg ai nese Pypriste Sfe @ HU idriﬁﬁ%sﬁ -pEHRgnRent

containing a titaniumatom a magnesi um atom an gén‘atom dnd a

single spt I bt.al by use of a netallocene conplex or the Iike.
Exa%plesnogegﬁgéuﬁégtSrg?ggﬁgérboxylic acid and/or its derivative (D)

I ncl ud I o | ' ; | e bot I )_at, |l east one kind
l)pcuﬁs:tl(”;t Zdﬁgé?(;ﬁp ?n?o\([:: ?’%Og&j;g’%sFReo%gig?E‘az%?Té%rgﬁgﬁnLO ﬁgﬁag'ag;glug
car , ) a,
of changPBg8n §r°'f§ft?1§c[1%9e°a?ﬁeo%? £ élﬁﬂﬁg'?ﬁ? OBOEMngfg;attbpagufﬁﬁgﬁyg; ocess
' [ 1) at |east on [
tnsar St%§g§§%gagg§%§g(:P)Eﬁﬁkrgaggygﬁ@rgFﬁHQB% caPBExyl F&s acPBageoup

unsat ur & . .
and/ or rggg@deriv d fr a carhoxylic acid, Exanples of the unsaturated

group (i fhyeakiqn ag%ﬁﬁﬁg?dZB 6 Ngw Polymer Production Process
(edited by YASUJI SAEKI, KOGYO CHOSAKAI PUBLISHING CO. (1994})),

JP-A-4-323207 and JP-A-61-287917. These methods may be
employed in combination.

A catalyét to be used in the production of the polyolefin
resin (C) may be chosen from various known catalysts. Preferred
are amultiple site catalyst obtained by use of a solid catalyst
component containing a titanium atom, a magnesium atom and a
halogen atom, and a single site catalyst obtained by use of a
metallocene complex or the like.

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 derive& 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 unsaturated group (i) include a



car bon-car bon droubl e bond and a carbon-carbon triple bond. Exanples of
the carboxylic acid group and/or group derived from a carpoyuldfha%0Hs (1)
i nclude a carboxylic acid group, various Kkinds of salts, esters, acid

am des, acid anhydrides, imdes, acidygzides, and acid halides resulting
fromsubstitution of the hydrogen atom or hydroxy group in a carboxyl
group. Exanples of the conmpound (1) having in the nolecule both an
unsaturated group (i) and a carboxylic acid group and/or group derived
froma carboxylic acid (ii) include unsaturated carboxylic acids,

deri vat i \oarbein-wadion airethbdsy ond iahdd darbEPr RS €2 oeid.

produci ng an unsaturated carboxylic acid or a derivative of a carboxylic

acid thr Mh\;ﬂ%@’dfaiﬂé)&agbbkwicaacp.{d)@‘i‘%%lppén@}@f g QediRebYRIGRI N
resin. Exanples of the unsaturated carboxylic acids include nmaleic acid,

of the. der Ty Br e o L P A A ¥ D A et YT aon ¢
oty at o irE Y saBEhY fend) e RIUERT ot RS, SR,
ostor. 1 GRRE A5 T8EE, Panflia B8, RELEGERIEEVILRY Flom P iififon g,
bref or r oS, BYSReR, BLet GRo Pyl OaS SRR Braar S A RE A AR h01 6, and
mal el ¢ anbyorl BgampYalR £IrY cbiRoSREP I Havitg BrOPHE et S, 1T By ated 12
anunsaturated group (i) and a carboxylic acid group and/or group

" derived from a carboxylic acid (ii) include unsaturated
carboxylic acids, derivatives of unsaturated carboxylic acids,
compounds capable of producing an unsaturated carboxylic acid
or a derivative of a carboxylic acid through dehydration during
a process of grafting to a polyolefih resin.

Examples of the unsaturated carboxylic acids include
maleic acid, fumaric acid, itaconic acid, acrylic acid and
methacrylic acid. Examples of the derivatives of carboxylic
acids include maleic anhydride, itaconic anhydride, methyl
acrylate, ethyl acrylate, butyl acrylate, glycidyl acrylate,
methyl methacrylate, ethyl methacrylate, butyl methacrylate,
glycidyl methacrylate, maleic acid monoethyl ester, maleic acid
diethyl ester, fumaric acid monomethyl ester and fumarié 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



carboxylic acid or a derivative of a carboxylic acid through dehydration

during a process of grafting to a polyolefin resin includg)gtLhGa0f and
malic acid. For achieving a |arge graft amount and preventing

deconposition of the polyolefin resin,;the deconposition tenperature of

t he organi c peroxide (E) when its half-Tife is 1 minute is from50 to

120C, preferably from70 to 110C. A conpound having an activity of
extracting a proton fromthe polypropylene resin after deconposing to form
a radical is preferable as the organic peroxide (E). Exanples of the

organi ¢ patbeikge icEhclideodesodwpivat De dEMPedatvG ey 0fc WeLd twsrdughn 50 to
120C when its half-life is 1 mnute include diacyl peroxide conpounds,

per car boﬂéh?drﬁ‘&%ﬁuﬂ@hn& &p r@c@@@p@m%cMiﬁ@ t® §t%é'9)?<é'1§fiﬁll¥é‘ssﬁ{“ ed by
structural fornmula (1) shown below in the nol ecul ar bone and al kyl

perester ; aeFRARNES + 8 9 C QRO a a structure represented by
Struct ur P oot Ear actd 4ig Had:eTucie 8 o ey (1) o o (2 )

b)c/: gt ?U(cl:t Sril ' or wﬁw ?Sw ?f dieglf%l %%oxyéhpgl gaeli%x%g} car esent o

@ecomp051tlon of the pelyolefin resin, the decomposition
temperature of the organic peroxide (E) when its half-life is
1 minute is from 50 to 120°C, preferably from 70 to 110°C. A
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, e.g. a compound having a structure
represented by structural formula (2) shown below.
~0—C—0—0—C—0— (1)

Il I
0 o

|
| © ﬁ o (2)
0

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

di-2-ethylhexylperoxydicarbonate,



di - 2- et hyl hexyl per oxydi car bonate, 12 Decenber 2006 17

bi s(4-tert-butyl cycl ohexyl) peroxydi car bonat e, DecnﬂmmZO 6
di i sopropyl peroxydi carbonate, tert- butylperoxylsopropylcar ona ?

di myri styl eroxycarbonate. Exanples of 9e conmpound having a structure
represented by structural formula (2) I nclude 1,1, 3, 3-tetranet hyl butyl
neodecanoat e, a-cunyl peroxyneodecanoate, and tert but yl

per oxyneodecanoat e. Anpng t hese organi ¢ peroxides, preferred are

per carbonate conpounds (conpounds having a structure represented by

St ruct ur ali J ar-ad okl 1 fIRbePl AR Ay dISHdIONERe Vi g an - activity of

extracting a proton froma polyol'efin resin. Fromt e Vi ewpoi nt of

i ncreasi gy 4 é#ﬁ éyQ¥f§’ onp03|t|on tenmperature of the organic
per oxi de (ﬁ) Iﬁ?%p 1qé¢%§|s 17 nlnute is from 150 to 210C,

pref erably 0] { he organi ¢ peroxide (F he
deconposi %él%t;‘?:@:éﬁ grxtzﬁq‘a?ios g? o%ﬁ”&% rorﬁ 150 to 210C when its f-life

is 1 mn cl.ude tert butylperoxy)cyclohexane
2, 2-bi s( #iﬂfl :i?ﬁﬂﬁ ﬂ? &/cl ohexyl ) pr opane,

SégibLZi;?LLrggtggggrOxékﬁﬁwagggggﬁggﬁhav1ng a structure represented

tert-but er ox 5-tri net hyl hexanoate, tert-butyl peroxyl aurate,
%ypstr ctural formulay(Z) include 1,1,3, 3~€gé}ame€£ylbutyl

neodecanocate, o-cumyl peroxyneodecanocate,and tert-butyl
peroxyneodecanocate.

Among these crganic peroxides, preferredare percarbonate
compounds {compounds having a structure represented by
structural formula (1) in theirlnolecular'backbones) having'én
activity of extracting a proton from a polyolefin resin.

From the viewpoint of increasing the graft amount, the
decompesition 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—butylperoxycyclqhexyl)propane,
1,1~bis(tert-butylperoxy)cyclododecane,
tert-hexylperoxyisopropylmonocarbonate,
tert-butylperoxy-3, 5, 5-trimethylhexanoate,
tert-butylperoxylaurate,

2,5-dimethyl—2,5—di(ben;oylperoxy)hexane,



2, 5-di met hyl - 2, 5-di (benzoyl peroxy) hexane, 12 Decenber 2006 18
.tert-butyl peroxyacetate, 2,2-bis(tert-butyl peroxy)butene,

tert-butyl peroxybenzoate, n-butyl-4,4-bis(tert-butyl per oxy)l\%aqeecFlgP%r,Z()%
di -tert-butyl peroxyi sopht hal at e, dicung per oxi de,

a,a -bis(tert-butyl peroxy-misopropyl)benzene,
2,5-dinmethyl-2,5-di (tert-butyl peroxy) hexane,

1, 3-bis(tert-butyl peroxydii sopropyl)benzene, tert-butyl cunyl peroxide,
di -tert-butyl peroxide, p-nethanehydroperoxi de, and

2, 5-di met gekt2b0t el peeblcylektaR@r, 0XY PhOX¥Ig-(3 e rtR S 1GUIRAS) )t}:ﬁ.\t@'{eﬁr I al

according to the first aspect of the present inventi‘on, that 1Is, e

conposi t e @Rt ephhgk 1 pe2BkIbBLBGakRe modified polyolefin resin (A) and the
filler (B), the goﬁtent§o thgigonponent (B) is from1l to 80 parts by

L

i ght, bl 1f. _ | and nore preferabl from
5o 70 phrBLEyIRe o haS ke PReDaEkE B VB R ek ™ The Conb ne

(B 1's 1St ErEE BaRETbeEpRLARBRN R LR, (e Tl BB SOt o
rechan ool RS} e nglbeRhaSR Lo B pRb I Yot e
mter i al 2eRoREPRGHYS-En G bRACaEBERLDeBrAY hEoRRRSent | nvent|on, that is.
the ConpoflngEgEgéLngutylperoxydiisopropyl)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 the modified 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.

stiffnessahdimpactstrength,maynotbeobtained. On the other

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 pol?olefin resin (&), the filler (B)



containing the nodified polyolefin resin (A), the filler (B) 12 Decenber
2006 19 and the polyolefin resin (C, the content of the S
from1l to 80 parts by weight, preferably from2 to 75 partggﬁggaﬁg%&@ﬁ%
nore preferably from5 to 70 parts by rgight based .on 100 parts by melght
of the conbi ned ambunt of the conponen (A , (B) and (C) . Wen the
content of the conponent (B) is less than 1 part by weight, a sufficient
reinforcing effect to nmechanical strength, e.g. stiffness and inpact
strength, may not be obtained. On the other hand, when it is over 80 parts
by wei ghtand ttHER ¥R qbgghc O( Y oduce ' i al .
*50 o .’c'éE;Lf) (@, ‘11.‘1‘1% ceﬁt%?lt af.ﬁ)%%ﬁka%g)eaglagﬁﬁ :

When the pol yolefin“resin I's US€d, eflm
C A t t

It S Tl %5"5?3*’?‘*8?8%?5 A i

endur anceﬁb?wgg ﬁgf afm‘gﬁ‘gggr%?“gi‘?‘é?e? ' g?&’ 2%(9‘?5% SRy W sed g.

stiffness_a t .stren er to impart a desired characterlstlc
known slﬁ%?‘gﬂc%ng béh”&%gkéeﬂt 3 GOmRdBES 2Py Afethr FeEPPNERES

exanpl e, in nts, crystallization_accelerators, antioxidants,
heat st ab' i ZE@ ﬁ%ﬁ%ﬁal i UhRp Hhrreatens: abithe epBranent aBluisr bes sl et

absor bers, foan1|nh|b|tors flame retarders, flane retarding aids,
di sper si fg*&yeht BaTt akyi stedght -agenssffigbentasednfancibbo@dfiastagemt s such

as
mechanical strength, e.g. stiffness and impact strength, may

not be obtained. On the other hand, when it is over 80 parts
by weight, it may be difficult to produce or mold a composite
material.

When the polyolefin resin (C) is used, a weight ratio of
the polyolefin resin (C) to the modified polyoclefin resin (A)
in the composite material of the present invention is from
.99.9/0.1 to 60/40, preferably from 99.5/0.5 to 70/30, and more
preferably from 99.0/1.0 to 80/20 in view of endurance, e.g.
fatigue characteristics, and mechanical strength, e.qg.
stiffness and impact strength.

In order to impart a desired characteristic, known
substances which are generally added to polyolefin resin, for
example, nucleating agents, crystallization accelerators,
antioxidants, heat  stabilizers, neutralizing agents,
stabilizers such as ultraviolet absorbers, foam inhibitors,
flame retarders, flame retarding aids, dispersing agents,
antistatic agents, lubricants, antiblocking agents such as

Silica,colorantssuchascﬁmstuffsandpigments,plasticizers,



silica, colorants such as dyestuffs and pignents, plasticizers, 12 Decenber
2006 20 and rubber may, as required, be incorporated to t i
material of the present invention. Exanples of a method fo?ggﬁgﬂﬁgﬁﬁgg§he
conposite material of the present in%ﬁgtion i nclude a nmethod in which al
the ingredients are mxed at a time oOf sequentially to forma honpbgeneous
m xture and the mxture is then nelt kneaded and a pultrusion process.
When obt ai ning the honbgeneous -m xture bym xing the ingredients at a tine
or sequentially, it is possible to mx some ingredients to forma m xture

i n advancgn@nehpher mdy X atﬁﬁeﬁ'h)ﬁ"éﬁ? tﬁ%tfheéfféréega% S e, Jfipg ure

thereof. A nethod for obtaini'ng the nbgeneous m xture nmay a net hod
of honog | ¥ ' ; ..xer, a blender such as a ribbon
bl ender,e!g?e!tglﬁieé{}in{zg.egeﬁ%%ﬁggngfgﬁggﬁkkg}e}édi ng nmay be a nethod using a
Banbury m xer, ' r nder |.ast oaraph, a single sgrew or
twin screw ext r%x ebﬁ%?mrf]héqu%lpt;%.da‘bfﬁﬁ%grtﬂ%f%%ﬁﬂﬁrcg%%sJr'%e &aﬁ:&rﬁ whi ch
basically_.c rises _iopregnati,ng conti nuous fiher strands with.resin while
pui 1 ng 136 TRBCPEEReaRnARYERS BRe SRER R @ Heridr ot Ben LR 2 L0RBe, ses
i mpregnatjng fiber strands wth resin by passing the strands through an
i npr egnat 1 eRYHt AF fi Ag*eFuIad oh, t1BfsPEnSEFAL IS LK i & EPIRhE resin,
one t hat con$)ri ses blow ng resin powder against fiber _strands and then
mel ting tHINCIRHEPLE KLY ARG thfe THRTAIT e dsafdenwmed t kaepdsidnangne t hat

conprises passing fiber strands through a vessel containing resin powder,
& pultrusion process. When obtaining the homogeneous mixture

bymixingtheingredientsatatime orsequentially, 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
toimpregnatethe 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



thereby to attach the resin to the fiber, and then nelting the 12 Decenber

2006 21 resin to inpregnate the fiber strands with the reshmp, HeOM06
that conprises, while passing fiber strands through a cross heee({gl?1 efeedi ng

resin froman extruder or the like to phe cross head thereby to effect

i mpregnation. Particularly preferred is a nethod that uses a cross head
described in JP-A-3-272830 and other literature. The operation of

i npregnation with resin in such a pultrusion process may be done in one
step or alternatively in two or nore separate steps. Mre specifically,

t he conposéesinnat emmategmedor diheg fiiber. sheahdssyitspeod mésime Frdoaet
I nvention can be produced by a nethod having the steps (1) to (3) defined

bel ow. (1}hat somprafsest|vhKiepds agng Al ba mexh indst hebughef tAosShledd,
graft-nmodified with an unsaturated carboxylic acid and/or its derivative,

the nodi f fegddpedyeéeih NfF@Ridh aMirner PrftheaaMak tookneherdasatupat ed
carboxylic acid and/or its derivative of 0.3% by weight or nore and a nelt

flow rat er ReraBAsLs &k fdct? 3MpAYhatd drPad pakt2bud aM19f p4RFed/rkd Hisha (2) 2

step of inpregnating (B) a conti'huous filler with th |ten conponent (A)

bt Ai d i t t f 1
b2, A e PR ot ROBEALS(Basgndns [ 1o

to 80 parts by wel I'ned cont ent

o e SRS {5 ohlE(ENy (@ haSayeenb N sy o

(3) a step _ |
composi t &g (i £ Aly ARG PIcd s hE§ 5:°GORY 138565+ or alternatively

in two or more separate steps.
More specifically, the composite material according to
.the fi:;st 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) a step of impregnating (B)a continuous filler with themolten
component (A) obtained in step (1) so that a content of the
compenent (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 continuocus 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



the present invention can be produced by a nethod having the 12 Decenbe;
2006 22 steps (1) to (3) defined below. (1) a step of nel | a
nodi fied polyolefin resin graft-nodified with an unsaturailzegﬁggé1 %%l) |€\c
acid and/or its derivative and (C) a polyolefin resin (C) so that a weight
ratio of the conponent (C) to the conponent (A) becones from99.9/0.1 to
60/ 40, the nodified polyolefin resin (A having a graft anmount of the
unsat urated carboxylic acid and/or its derivative of 0. 3% by weight or
nore and a nelt flow rate as nmeasured at 230C and a load of 21.2 N of 400

0/ 10 m n;sfePs a(3) epoof3) npeepnati Bg1loBr a continuous filler with the
nolten m xture of the conponents (A) and (C) obtained in step (1) so that

a cont ent ( pf éF@tépﬂ@ﬁﬂﬁ@lt(ﬁhebﬁﬁg‘s&mraninédieiéa Baliydlesn Weikght based
on 100 parts by weight of a conmbined content of the cohponents (A) , (B)

and (O , i Nk N, r ; : eyt ting
The contiTions HILELER AL S bR arSH SRFp o PELE Joith BERD ol B

o PSR SER LTI e Mg e
[ [ [ I nj_ect| ing, it
1102, DIGPEhe, LSS Ronk L) EMk ol dHerRERBY ibfed LS B8ToBL 91 0

i pof,f from the. vi ewnoi foEghani cal
ctr engt h o1 o8 P88 e REURSH Ba ol A SR F S 1Y SR Shna Pt 9B Fng 1 (s

mol di ng. 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 stepof 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 composlite material 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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processed into a nolded article with a desired shape by inje¢.84 eq@bging,
extrusion formng, blow nolding, or the like. In particular, nn?dé
article obtained by nolding a conposiég material of the present invention
containing fibers having a weight-avefage |ength of from2 to 50 mmas the
filler (B) the nolded article containing fibers having a wei ght-average

|l ength of from1l to 10 mm is superior in nechanical strength and
endurance. Such a nolded article can be produced by subj ecting the

above- mengi N8 £QTPRY 4 RolBEE 1A i Afe WhEhRr §88DFed isREPRIBYANY@ckRbLACt | ON
nol di ng under processing conditions appropriately selected based on

ordi nary € S i | | gLt . 4D reeessi ng
conditioﬁgﬁgﬁiﬁggtgﬁgﬁﬁ?ﬁﬁé P@%ﬁ%# br%??%gméggfﬁgé ?gee?gpgggﬁd di mensi ons

nozzl 5, & back brESEir e B it i o b ot e SpPIRREh B liutugch' o
T st ot SOnEsET b B ool e Partngy dS R CaseTa s Rers: i m
| Examp i BTREP ey SR B e A EEBA 1 ShemRe LA E TR R0 for
D g e Rl S8 o O X UL 215 5800 XA 25 208, CRUBRL L ve

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
toExamples,which,however,donotlimitthescopeofthepresent
invention.

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

The methﬁd for producing the samples for evaluations used
in Exampleé and Comparative Examples ié described below.

(1) Method for preparing long-fiber-containing resin pellet



(1) Method for preparing Iong-fiber-containing resin pellet 12 December
2006 24 A long-fiber-containing resin pellet was prepared od
described in JP-A-3-121146. The preparation was carried O&?ngaﬁmeRb@

i npregnation tenperature of 270C at a ggke-up rate of 20 ft/min. The gl ass
fibers used had a diameter of 16 m (2) Method for preparing sanples for
eval uations A sanple for evaluation was prepared by injection nolding the
resulting long-fiber-containing resin pellet under the follow ng

condi tions using a nolding machi ne manufactured by The Japan Steel Works,

Ltd., shown bel ®wWorg\tidieng demts itei mprebaat pé Bl Owabgrdppadd Beehe\Or ks,
Ltd.] danping force : 150t Screw: Screw with a deep channel = Screw

di amet er meéfolWeSTaWed Th Jr2A-3-10Yalg. ngTﬁ@@:‘i'é;Ja%%]w%’J:éé‘éS&
tenperature 250C Mol d tenperature : 50C Back préssure : %ﬁe met hods

for eval ught ofis & iRBMS grrgés erp&gmngde%%t%ret Bgezsaﬂ@'aeéa aﬁéa | eg¢and

Conpar ati ve Exanpl es "ar foll I ¢ anhydri de-gra t anount

(uni U A5y 2GS D A0 ool PILSDS 1o M8’ HOAIG Vo Rl v
solid for gy M‘@Ehé&c%x?rSerngnSbQmefth EQped, opgLat 30

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



fromdissolution to recovery is hereafter referred to as 12 Decenber 2006
25 purification. The recovered solid was vacuumdried (80C and
then hot pressed to forma film 100 mthick. The f|In1ma51%§§g%ﬁ%%%po its
infrared spectrum A maleic anhydridesgraft amount was determ ned from an
absorption near 1780 cm -1 according % t he net hod descri bed by Fum o | DE
et al., "H gh Polymer Chem stry", Vol. 25, 107-115 (1968). (2) MR (unit:
g/10 mn) Melt flowrate was neasured according to ASTM D792 under the
foll owi ng conditions. Measuring tenperature: 230C Load: 21.2 N (3)

Fl exur al Wi i L Tyea}eEb%ega' sBRdul i Nés"‘@écﬂﬁﬁskﬁ-?gda?ﬁ@‘@'

ASTM D790 under the fo omﬁng condi t1ons. asurlng t enperat ure:

Il
Sanpl e tb#hnlﬁsgﬁgafﬂﬁﬁn§ ;QQ Eéﬂ?'l?lﬁﬂ$ B@?%ngk(4) exura

strength reng was neasure img to M D7 90
ESOIIRY =31 R 9 %“del%o%ﬁgn MU HPELaLE R, 5 RS

anhydride-graft amount was determined from an absorption near
1780 cm™! according to the meﬁhod described by Fumio IDE et al.,
"High Polyﬁer Chemistry”, Vol. 25, 107-115 (1868).
(2) MFR (unit: g/10 min)

Melt flow rate was measured according to ASTM D792 under
the feollowing 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)

FlexuralstrengthwaémeasuredaccordingtoASTMD?QOunder
the following conditions.

Measuring temperature: 23°C

Sample thickness: 6.4 mm

Span: 100 mm

Tensile rate: 2 mm/min



Tensile rate: 2 mmmn 12 Decenber 2006 26 (5) 1ZOD inpact strength (unit:
KJ/nR2) 120D inpact strength was neasured according to ASTM;b @mnya%g@6the
foll owi ng conditions. Measuring tenperature: 23C Sanple thickness: 6.4 mm
(with a V notch) (6) Fatigue strengthygkasurenent was carried out
according to a cantilever bending test, ASTM D671-71T METHOD B. Fati gue
strength was eval uated based on the nunber of repetitions until rupture.
Test machi ne: Repeated Vi bration Fatigue Tester (Mdel B70TH) nmanufactured
by Toyo Sei ki Sei saku-syo, LTD. Shape of specinmen: TYPE A Measuring

tenper at uisy 28sH fﬁﬁﬁ@@ig@réﬁgeh BOntE : Lradmeh stress: 45 MPa, 50 MPa (7)
Quantitation of remaining malelc anhydride A film 100 mthick was obtained

by hot pressing gimgihicedst PehyEh Ry %@%M@dﬁaé@aeaﬁnﬁe&mmbﬁsted to
the purification carried out in the determnation of the maleic

anhydr i des i te n @NPYY o %h#hébRHPEPQHé? (1) described previously. The film

was measured for its Infrared spectrumand a conbi ned anount (unit: % by
Vo0 O e MRS SRS e and Lhe oralted e o anhyr | de
obtained by Su@%ﬁ%%érghféﬁ%éggfﬂéi4 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 um thick was obtained by hot pressing a modified
polypropylene resin befofe 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



anhydri de-graft anmount determ ned by the procedure (1) fromthe 12 Decenber
2006 27 above-nentioned conbi ned anbunt was used as an anng&m%Eb&ngﬁ
remai ning mal ei ¢ anhydride. (8) Weight-average |ength of fibers _ _
Wi ght - average | ength of fibers was de&zrnlned by the nethod described in
JP- A- 2002-5924. EXAMPLE 1 To 100 parts™by wei ght of an ethyl ene-propyl ene
bl ock copolymer (intrinsic viscosity [r)] = 2.8 (dl/g), EP content = 21%
by weight), 1.0 part by weight of maleic anhydride, 0.50 part by weight of
di cetyl peroxydicarbonate, 0.15 part by weight of 1, 3-bis _
(tert-but gbpesengdtiisaeaopyinbi AEAZERAEuUND- PBs PSEabYs 38T HBu Rl SAlkgidm
stearate, and 0.3 part by weight of an anti oxi dant

tetraki s[ gBhAYhEAg- Rafldie- dhniaktigBut yl - 9- hydroxyphenyl)  propi onat €]
met hane &ere addeg éﬁd %ulﬁy %ixed prelimnarily in a Henschel m xer. Then

t he nixtqu)mgéigﬁgaﬁgfgaagng%ﬁg§§r8*3f§§%§gder and was nelt-kneaded to

forma nodified p In~res Af . e}eTmﬁﬂgmymgyﬂﬂh e

[ | -Life 0O m_n IS,
fenper at ErereOéty%ﬁ%ﬁPl‘%Sg%gi sl%f'%?{t’-%?t §%B§E§xgraiﬁg ésgfgfﬁ?ng ng%ﬁtzéﬁ‘fdhﬁﬂs: B
g?lIhg|£§%€$??%gg%%§%$Pé§ bBIé%Tgfﬁﬂggégbgq(A-{)_are shown in Table 1. The

nodi fi ed fﬁﬂ% fin resin (A-1) contained naleic anhydride in an anmount of
0.3% by werg ﬁﬁET%e single screw

To 100 parts by weight of an ethylene-propylene block
‘copolymer (intrinsic viscosity [n] = 2.8 (dl/qg), 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—butflperoxydiisopropyl)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)
propicnate]methane were added and fully mixed preliminarily in
a Henschel mixer. Then the mixture was fed to a single screw
extruderandwasmelt-kneadedtofonnamodifiedpolyolefinresin
(A-1). Thetemperatureathmichdiaéetylperoxydicarbonatehas
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 méleic anhydride-graft amount and MFR
of the resulting modified polyolefin resin (A-1) are shown in
Table 1. The modified polyclefin resin (A-1) 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,



ext ruder
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Ltd. The
250C for
havi ng a

used was a single screw extruder EXT-90 (L/D = 36, 12 Decenber

cylinder diameter = 90 mm) manufactured by |suzu Fff%g%?méﬁgo?o

cylinder tenperature was set to 180C for the firs

the second half. The rate of igreM/rotation was 133 rpm A pellet

conposition shown in Table 1,

wei ght and a length of 9 mmwas prepared by the nethod described in

JP- A-3-121146. The resulting pellet

a sanple

formed was neasured for flexural nodulus, flexural strength,

i npact  stoyangide raad amatiegue S0 maNOntanubRthiasd by %‘azﬁhmaokf T@é" e

The fibers contained in the sanple used for the eval uations

vel ght - average rRB0LHL ghadr WemSEMEARAT luds AMRE 15 oAcBdl i %ﬁﬁ@ efin.

resin (A

2) was obtalned by conducting t sanme operation as

enzene from

glass fiber content of 40% by

was subjected to injection nolding and

| ZCD
1.

except changisngng tﬁ% 25961‘@' 6P'Eh§%l{l§ fhalf. .The rstff)o%gﬁregfo%qlgqﬂ ‘o

1, 3-bis(t
0. 05 part

anhydrldewgra t a

shown in

pr epar ed

1 and the

ert-butylperoxydiisopr

| #@mand using no dicetyl peroxydicarbonate. The naleic
unt and MFR of the resulting pdlyolefin resin (A-2) are

Snbydri de in aff BADUSE VPSR p°'rriiaeq's§&{1% B e RLE el e

osition shomm i n Tabl e

Ifbﬁtﬁg'ﬁgéﬁg‘snt oq.‘nﬂ)g b?%e%%t and a len%t%oo 9 mm was prepared
by the method described in JP-A~3~121146. The resulting pellet
was subjected to injection molding and a sample formed was
measured for flexural modulus, flexural strength, 120D 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 using 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

propertiestherecof weremeasured. TheresultsareshowninTable



properties thereof were nmeasured. The results are shown in Table 12

2006 29 1. The fibers contained in the sanple usg 006
evaluations had a weight-average |ength of 5 nm COVPARATI g/l?‘%%l\/gﬁz ]

pell et and a sanple were prepared in t sanme manners as Exanple 1 in a

Decenber

conposition shown in Table 1 except chahgi ng

used in EXAMPLE 1 to PB3000 manufactured by Cronpton Corp.
[ nodi fi edpol yolefin resin (A-3)] and the physical properties thereof
The results are shown in Table 1. The nual ei ¢ anhydri de- graft

nmeasur ed.

amount ang, '\'ﬁReqleéFs BB398Q nenih aids

pol yolefin resin (A-3)) are shown iIn Tab?@p?lé \%%gn‘f%d&ap%mjf

(A-3) was e el dri T f| s contained in the sanple
P%g gvg%ﬁgﬁkoﬁgeﬁg el t ?&aveggge length of 5 mm EXAMPLE 2 A

i fi rlbed in EXAMPLE 2 in JP-A-2002-20436 was
used as (§§g¥ghéﬁg%ﬁa eic agiéhrlde graft anount and MFR of the nodi fi ed

used for
nodi fi ed

pol yol ef

(A-4) masl?r;gséfpéﬁ}%% an%ﬁiﬁ%&ﬁﬂ@ Wﬁrﬁengpaaﬁaehgpﬁwbled oIef

t he same na

physi cal

1. The flbgrs contai ned in the sanpl e used for, the eval uations

modified polyolefln resin used in EXAMPLE 1 to PB3000
manufacturedbyCromptonCorp. [modifiedpolyolefinresin (A-3)]
and the physiéal properties thereof were measared. 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

propertiestherecof weremeasured." Theresults areshowninTable

1. The fibers contained in the sample used for the evaluations

had a weight-average length of 5 mm.

the nodified polyolefin resin

wer e

n
red in

a conposition shown in Table 1 and t he

er as,
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had a wei ght-average | ength of 5 nm 12 Decenber 2006 30 Table 1 EXAM- 1
RAPI NE Ca4mm Ea *EU 2 EXAMPLE 1 EXAMPLE 2 Conposition (@%I%%%hm&%%OG
polyolefin A-1 A-2 A-3 A4 resin Amunt (p.b.w) 6 6 2.3 6 - b

B-1 B-1 B-i Amunt (p.b.w) 40 40 40 49 (C) Polyolefin resin CG1 Ci C1
C1 Amount (p.b.w ) 54 54 57.7 54 Particulars of (A) Ml eic anhydride-
0.64 0.20 1.6 0.82 graft amount (W% MR (g/10 mn) 70 42 500 or nore 350
Result of evaluation Flexural nodulus (MPa) 6700 6690 6910 6980 FI exur al
strength (MPa) 153 150 163 159 1[zOD inpact strength 34 28 28 34 (kJ/nR)
Fati gue strengtfagggcies) [Ioad stress 45 MPa] 336978 288530 136886

471568 ' fattgue—st+ength—{eyetes X I
EFAMPIE 1 EXAMPLE 2
Composition
(A) ::Ziifie‘j polyoclefin A-1 A2 A-3 A-4
Amount (p.b.w.) 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 c-1 c-1 c-1 c-1
Amount (p.b.w.) 54 54 57.7 54
Particulars of (A)
gratt amonyt (wed) 0.6¢ | 0.20 6 082
MFR {g/10 min) 70 42 500 or mré 350
Result of evaluation
Flexural modulus (MPa) 6700 6690 69149 6980
Flexural strength (MPa) 153 150 163 159
IZOD impact s(tkze/t:n%;:h 14 28 28 34
fizig“:tsrt;?snit’zs‘cg::fs’ 336978 | 288530 136886 | 471568
E['i';:g“:ts;"sesnitucg;:fs’ 55382 | 111586 74142 | 179756

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

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

It isclear that Examples 1 and 2, inwhich the requirements

of thepresent inventionare satisfied, are superior instiffness



[l oad stress = 50 MPa] 55382 111586 74142 179756 B-1: G ass fiber
(dianeter = 16 m Ci: Propyl ene honopol yner (MFR = 80 g/ 1 ! j
clear that Exanples 1 and 2, in which the requirenents ofqgﬁkgg?gééﬁﬁﬁ
invention are satisfied, are superior % stiffness 12 Decenber 2006 31
(fl exural modulus and flexural strengt ? and inpact strength (12ZOD inpact
strength) and also in fatigue strength. In contrast, it is also clear that
in both Conparative Exanple 1 in which the graft anount requirenent of the
present invention for a nodified polyolefin resinis not met and
Conpar at i V] dxarel anadiTustiird) f18YRR RAENR BN b ngf ithcEr %gfgk th. .
invention is not nmet, the fatigue strength is insufficient. egcrlbed in
det ai | - abowgyp RSPt JMENt 408 SP8o AL OLE; ' terials and
nol ded articleshgaperior in ngchanica ostreﬁ%€ﬁ§8€P§E£%§?€?hess and i npact
strength, and {24y e, +e.:q. fati t tk enber 2006 32

ol L a%'i:cdo 1t€4% ahdbh g'iga?' £59¢ tftgl %ét%ﬁ?orgp%a Y84

What is clained is: onposit e nmateri-ar conpri . .
ts” dor i AT TR S A ey LR e LS e P Rk et e et () 1o
content - OO KB BREnEs T L payvolatiRare s iR 6Pt Aeturad ur at ed
car boxyl| iC%m%(gr%talQrdé B:ercample 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.



its derivative in the conponent (A) is 0.3%by weight or nore, and the
conponent (A) has a nelt flow rate as neasured at 230C an 1.2
N of 400 g/10 min or less, wherein the conponent (B) is fﬁ%?écgﬁgeﬁog%
conposite material is in the form of pellet having a length equal. to a
wei ght - average length of the fibers contained in the, pellet. 2. The
conposite material.,according to claim1, wherein the filler (B) is glass
fiber. 3. The conposite material accordi r?é toclaim[2] 1, wherein the
fiber has a weight- average length of 2 to 50 nm 4. The conposite
material. according to claim1, wherein the nodified polyolefin resin (A

is, a nodified polyprqpylene resin. 5 A nolded article obtained by
mol di ng théhﬁ‘gngﬁsf\éﬁél éri‘al according to.. claim1. 6. A nplded article

obtai ned by nolding the conposite material according to claim3, wherein
the fibers in thé-nol dBd COMRAT e HERLr Rl gROMRYFdsdde | Bhht B sfodd fiiedio
mm 12 Decenber 2006 33 7. A method for producing a conposite material
conpri si ngpehgodedpn ragyin graht weddhbiedmish ap Pnsatwepted cagloxyldadi ng
(A) a nodified polyolefin;resin graft-nodified with an unsaturated

car boxyl i caatdcarhloorits slemierd tvite \end t{B¢ avfi¥led, padieoé hia coptient
having a graft ampbunt of the unsaturated carboxylic acid and/or its

deri vat idveoﬁftl(i)e ABompynvatghB) of sndremahd @ 8®lparftsOWy aledl gt R o6 at
230C an

100 parts by weight of a combined content of the compcnents (A)
and (B), agraft amount of the unsaturated carboxylic acidand/or
its derivative in the component (2) 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, wherein the
component (B) is fiber‘and“théWC6ﬁposité'materia1 is in the form
of pellet having a length equalato é'weight—average length of
the fibers contained in the pellet. 7

2. The composite materialwacco;ding to claim 1, wherein

tﬁe filler (B) is glass fiber.

3. The composite material according to claim (2] 1,

wherein the fiber has a weight- average length of 2 to 50 mm.

4. The composite material according to claim 1, wherein
the modified polyolefin ;es;n (R) is a modified polypropylene

resin.

5. A molded‘articlé'éﬁtained by molding the composite

material according to claim 1.

6. A molded article obtained by molding the composite
material according to claim 3, wherein the fibers in the molded

article has a weight-average length of 1 to 10 mm.



a load of 21.2 N of 400 g/10 mn; (2) a step of inpregnating (B) a
continuous filler with the nolten conponent (A) obtained i o]
that a content of the conponent (B) becones from1l to 80 6%]:?%9%19&3\%0'0&,[
based on 100 parts by weight of a combhned content of the conponents (A)
and (B), thereby form ng a continuous strand; and (3) a step of cutting
the continuous strand fornmed in step (2). 8'. A conposite nateri al
conprising (A a nodified. polyolefin resin graft-nodified with an
unsaturated carboxylic acid and/or its derivative,. (B) a filler and (O a
pol yol efin resif; wheReiMebhogdi gier r RTFWFinge ofPIRSRIYT) madqHal
conponent (A) is from99.9/0.1 to 60/40, a content of the conponent (B)
is from |t ocoBprparing hhensitgps bbldedt@n(3bodphinedphedherwght of a conbi ned
content of the conponents. (A) , (B) and (C) , a graft anount of the
unsat ur at ed1¢anbextyEd ofcal tandierding (B) i zanodefied phéyodeddmemtesin) is
0.3% by weight or nore, and the conponent (A) has a nelt flow rate as
measur ed arag@Cmaid fied @adhodnAinPativdt 4063 ridx Y bi2 e d /arid)/ on i tow

| ess, wherein the conmponent (B) is fiber and the conposite material is in

the form gbrpebkatvd)avhagatil fing boﬂ;g@&eﬂi@l e ¥eh liviaup aagea £ ergiduntof
the fibers contained in the pellet. 12 Decenber 2006 34 9. The conposite

materi al ageangll (g sk ilatidd 8arMbeyei B adNeahil/beri {BHers valtdsa bE a3y 10.
The conposite material according to claim[11] 8, wherein the fiber has a
vei ght - avef,a9%e § A8 Hr Hore BAPE MLt flow rate as measured at 230°C and
a load of 21.2 N of 400 g/lO‘min;
(2) a step of impregnating (B)a continuous filler with themolten
componént (A} obtained in step (1) so that a content of the
comf:onént (B) beéomés from 1 ‘to 80 paj:ts by weight based on 100
p'arts’ by weight of a éombined c;:ntent of the components (A) and
(B), theréby foi:mi'n’g a continuous strand; and
(3')A a stép of cutting the Ebnfimﬁéus strand formed iﬁ stepr {(2).

8. A Cromposite material comprising (A) a modified.
polyoiefin resin graft—modified wilth én unsaturated carboxylic
acid ahd/or it's derivativé,. (B) a filler and (C) a polyoléfin
resin, wh'ereinaweight ratio of-the.compqhent (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 weigﬂhtrba‘se-d on 100 parts by weight
of a crombinedqbn.teril;t of the compor‘l.,‘e_pt_sv_ _(A.) » (B) and (C), 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. _r'a.te és measured at 230°C and a
load of 21.2 N of [400] 10 to 200 g / 10 min or less, wherein
the component (B) is fiber and the cémposité material is in the
form of pellet having a length eqh-éi to a weight-average length

of the fibers contained in the pellet.



11. The conposite material according to claim8, wherein the polylefin

resin (C) is a polypropylene resin. 12. The conposite nateni 66 stogg to
claim8, wherein the nodified polyolefinresin (A is a m}g??t%cg@

pol ypropyl ene resin. 13. A nolded artiche obtai ned by nolding the
conposite material according to claim8. 14. A nolded article obtained by
nol ding the conposite material according to claim 10, wherein the fibers
in the nolded article has a vvei_ght-aver_a e length of 1 to 10 nm 15. A
met hod for producinng &MEoFBEPELtRalatsHIa! AGRRFFLINGER el dy (heredn (3)
defined bel aWe €¢1i)1é&r Sstmp ief gheké kirading (A) a nodified polyolefin resin
graft-nodified wi,ith an _unsaturat.ed carboxylic acid and/or its derivative
and (C) a pol yol éh'n rid8i i*¥IHEIE SAW&E GRE 2aPsding tRe SotiFonbht] (8) to
the conponemtetd)n begoEDehr BE 99. Wit -aberS§d 4Qnqthes Fosli £4 esh Rl yol ef in
resin (A) having 14 graft amount ., of the unsaturat _eg carboxylic acid and/or
0.

its derivative off'0. 30 ShyoMRPEhte dPaififie laRgcarddtd % dwdim & agheEasnr ed

at 230C andtha porglefin?kedilN ¢f) [#40Q] pbQypeoRPRn@ 8smhn; (2) a step of

I mpregnating (B) % cor%thi nuous filler wth the nmolfen mxture of the
conponents (A) and (O PSbCaFRRETH BT iel) 266°T¢E W hiti¥hB ofheRein
conponent (BhebeeatEsedr palfoleri80 payins (A)y Mei ghhodasied ofb 1k} P9 bae bY
wei ght of a_conbined content of the conmponents (A) , (B) and (C) , thereby
fornmi ng a c&fittRuous strand; and (3) a step of cutting the continuous
strand forned i n1step’( 29alded article obtained by molding the composite

material according to claim 8.

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

15. A method for producing a composite material
comprising the Steps (1) te (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 and (C) a poly‘olefin resin so that a weight ratio
of the component (C) to the component (A) becomes from 99.9/0.1
to 60/40, themodified bolyo_lefin 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 raté::as measured at 230°C and
a load of 21.2 N of [400] 10 to 200 g/10 min;

(2) a step of impregnating (B)a Vcohtrinuous filler with themolten
mixtux:e of the components (A) and (C) obt:ained in step (1) so
that a content of thé compohent (B) becomes from 1 to BO 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).



