"1 4 Mazch 2005 POLYPROPYLENE RESI N COVPCOSI TI ON AND | NJECTI ON MOLDED ARTI CLE
5 BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relates to a pol ypropyl ene resin conposition and an injection nol ded
article thereof. Mre 10 particularly, ﬁ present invention relates to a

[

pol ypropyl ene resin conposition which provides a injection-nol Q%a@ﬁbb§§ e
with excellent rigidity and thermal resistance, and snmall anisotropy o

nol d shrinkage coefficient of the nold article, and to an injection nol ded
article conprising the pol ypropyl ene 15 resin conposition. Description of
Rel ated Art A pol ypropyl ene resin is light in weight, and excellent in
mechani cal I lity. The resin is,_ 20 therefore, has been
used widely i ?Fp@#‘?‘g‘ﬁ%wlﬁgf nc??éBPﬁ;TIRE‘ ANRt W ECTION, (MOLPED t he
mechani cal properties, use of a nucle ent is known. For exanple,
JP10- 306181A di scl oses that a pol ypro%&ﬁ €n esin conposition mainly

contai ning crystalline polypropylene 25 with degrees of b-axis orientation
of nore than 720 as deternmined ' by the ratio of intensities of specified
di ffracty on peaks neasured by vvlde angle X-ray diffraction taken in the

vicinity 2
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a polypropylene resin
composition and an injection molded article thereof. More

10 particularly-, the present invention relates to a polypropylene
resin composition which provides a injection-molded artiéle
with excellent rigidity and thermal resistance, and small
anisotropy of mold shrinkage coefficient of the mold article;

and to an injection molded article comprising the polypropylene

15 resin composition.

Description of Related Art

A polypropylene resin is light in weight, and excellent
in mechanical properties and moldability. The resin is,
20 therefore, has been used widely in various application fields.
As a method for improving the mechanical properties, use of
a nucleating agent is known.
For example, JP10-306181A discloses that a polypropylene
resin composition mainly containing crystalline polypropylene
25 withdegreesofb-axisorientationofmorethan720asdetermined
by the ratio of intensities of specified diffraction peaks

measured by wide arigle X-ray diffraction taken in the vicinity



.4 March 2005 of the central portion of an ASTM No. | dunbbell specinen
prepared by injection nolding, an excellent noldability and good nechani cal
properties. In recent years, however, applications of polypropylene 5 resin
conposi tion has been enl arged, conventional polypropylene resin
conpositions are insufficient in rigidity~and thernmal resistangegh@h 2805
application, and particularly, in large nolded articles, deformation or
warp sonetines generates. It is considered that one of the reason for these
10 phenonena is ascribed to anisotropy of nold shrinkage coefficient of the
nol d articl @F HRICRBAEALRPT HiRHOE SBH Nohds@ursble b srdasimen preperbden
RY OF THE | NVENTI ON 15 ‘An obj ect of _the present invention is

desi red. SUENA ]

to provide ¥pdP\§cShome MOl @Rretbanhnmehdakd 1itsyiand #redj ection
nol ded arti ¢l in xcellent rigidity and thermal resistance, and a
smal | ani so F%B%iéFa%bﬁ 4???&%?3@6 coefficient, and an injection nol ded
article conprisin i y i it result of
extensive studi es??%@eﬁﬁﬁshﬁg\%_g‘é duﬁaﬁgﬁggqg%%& !ﬁ%r %@?%ngp?gg?ﬁ
conposi ty onrg8nhacBmPpesietibrOhady TRRGI fdfth FYCs eaLLAGeA9ERRA02) 1N @

speci fic anount range and anot her specified hucleating agent (b) in a

specific anpobyp2bpyaege pasihavnid <t bohatdrenideareasieNt aadriBldity
determ ned by wide angle X-ray diffraction of the injection nolded article
of the conpasdtthernal speeidtance afopesan rapgicota iy, arodllphrBidulMuzrih, 2005
sol ve the above probl ens, and have conpleted the present invention.

Nanel y, thelBriagdge maldad éﬁ'tﬂﬂl&tsesrg)etf-mw opYy | €ABP semetigesposition

whi ch ' 100 . b i ght ) I h I ,..0.01t
10 par (. bySSRREALSBI BhobpIrsttiderdcteaf SORGH e A PRYERE these
Lo 5 patt o iy omsBRrie EReri Bl HEC A0 by FEneRacoitiakihe (0'as
to 5 part ,, . S SOmdlThE:

(ol Tow g candh et onChy oL I R RO n g heate ofl ppgtfrerithe or

pol ypr opy| erteesescitaracteppsstios havedegetededfiryd entati on A and :
orientation B neasured by wde angle X-ray diffraction of not |less than 35

and not |ess than 300, respectively.

SUMMARY OF THE INVENTION
15 An object of the present invention is to provide a
polypropylene resin composition which can provide an injection
molded article havingexcellent rigidity and thermal resistance,
and a small anisotropy of mold shrinkage coefficient, and an
injection molded article comprising said polypropylene resin
20 composition.
As aresult of extensive studies, the inventors have found
that a polypropylene resin composition containing both of a
specified nucleating agent (a} in a specific amount range and
another specified nucleating agent (b) in a specific amount |
25 range and having orientation degrees (A) and (B) determined

by wide angle X-ray diffraction of the injection molded article

of the composition in specified ranges, respectively, could




15 Further the present invention is related to an injection nolded article
conprising the pol ypropyl ene resin conposition. The present invention wll
be described in detail bel ow DETAILED DESCRI PTI ON OF THE | NVENTI ON 20 The
melt index of the propyl ene honopol yner u;ed in the invention is not
specifically limted. However, the nelt index is usually 0.014tM420%00%10
mn. , preferably 1 to 100 g/10 mn. and nore preferably 10 to 50 g/ 10
mn. fromviewoint of noldability. 25 The crystallinity of the propyl ene

honmopol ymer used i the present.inventign is not specifically limted, but
a propyl ené& ‘ﬁ%p@??n@%o‘%’tﬂrﬂf’bﬁ'@? . cF‘?gt haven; F&?ﬁﬁdefg?‘? Rreaentvpr ch
2005 fromt %‘yéﬁaﬂ)&* nt of higher performance of the injection-nolded
.article. Mdre spéecifically,it is preferable that the isotactic pentad

fraction, nanely, ntat?d’eﬁf,aﬁhb%;é’éeﬁb%n‘?%g%.'cﬁ{‘fgwﬂ%‘?{o ﬁ%%gﬁ%?if?y%?@%d in

the center of the five successive neso- I ng chain o

(expressed a%difimatnpoddtLén i $hilSRdcohPridhsi 190X pAirt& by Adidht Yo 1S
cal cul ated based on the pentad unit in polypropyl ene cal Cul ated according
to the ngthedopydmard RdmbpoAyiierhed | 01 aio Al 0 fdvae bR Behit &F Fho8BRot9E3) .
is 0.95 or nore. 10 The propyl ene honopol yner (hereinafter, sonetines
referred toagdd gsitgyr dyypee mralesiing wgeht n & hhgretmafter pveohedhmes not
specified, is manufactured utilizing publicly known stereo specific

pol yneri zat FEEeEFEA &t a8§ucRugdeatipde ggentindars t ppd dabakysd, pastal bycene

t tal yst the 15 i I blicly k . Th
ol ypr opyl SHEL8BE A: st hbesre fnb s cremeFDeR: FoRezacaits a8
h h [ h i.nafk ti t
el cating AocaparasahasEht ) U ibReib e MM I b8 B R A fie o o
"nucl eatd ngrd@1agenly Bhait i1 t:he pol ypropyl ene resin conposition give

an injection-nolded article having a degree of orientation A of not |ess
t han 35, prefélhidhe dafjdotSon halddd agtiedsuoedty polHsr&apgl én&-Féyin
diffraction and a degree of orientation B of not |ess than 300, preferably
not | ess t hapmBegikionehds degrzeshpfvat entation rayandf éraenitationeBei n,
the degree of orientation Ais calculated in the follow ng manner. The

pol ypr opy! erﬂgagtégpﬂ Eﬁr‘r‘ﬂb‘g?t?‘bﬂl?sx“ray diffraction of not less than 35

and not less than 300, respectively.
15 Further the present invention is related to an injection
molded article comprising the polypropylene resin composition.

The present invention will be described in detall below.

DETAILED DESCRIPTION OF THE INVENTION

20 The melt index of the propylene homopolymer used in the
invention is not specifically limited. However, the melt index
is usually 0.01 to 200 g/10 min., preferably 1 to 100 g/10 min.
and more preferably 10 to 50 g/10 min. from viewpoint of
moldability. |

25 The crystallinity' of the propylene homopolymer used in
the present invention is not specifically limited, but a

propylene homopolymer with higher crystallinity is preferred




5 4 March 2005 prepared by m xing the nucleating agents (a) and ( b ) with
t he pol ypropyl ene resin, and is subjected to injection nolding to provide
the No.|l dunbbell specinen according to ASTM and neasurenent of w de angle
X-ray diffraction in the vicinity S of the central portion of the dunbbell
specimen with an apparatus for testing fibrous sanples. The degrdechR005
orientation Ais calculated according to the follow ng equation (I} using a
hal f value width of intensity of a peak assigned (130)face of the specinen:
10 Degree éragrikmviewpeiat-of higbeRnoy360janddo(tle Yhgeeita ol mogpeesent s
a half val ue WI dt h of |nten5|tj¥ of each peak observed within 2B. Further,
the degr ee 3t iGrieent ¥preP et Heatlvi héd—ﬁnr%ﬁ%rﬂbﬂ-hdmmgthansertacﬂle wi de
angle X-ra dlffr Ctlﬁn inthe 15 vicinity of the central portion of the

No. | dunmbb®FFt&s 19Bc R APRGYr FHSFRAFS 1080 E ke PRSP BODPmET
t at the. fol | t
o ratio L?“aﬁlmens.é“ FEE et T bgf%‘gc\é\g?%’? 5" pSo bopdind) |

of ori ent acranteor PRSI PGS | SMR A BRad fnophae élig)égsmgree

type nucl e@birngnagRabkadsUsLdst egRAt 15N 0
exanpl e, sodi umnbl s{4-t-buty Shgﬁgﬁ}ﬁéﬁgs%ﬁgtéé Hég%g%ﬁfegflb‘é@%@ F %

bi s(4, 6- di peabatiyimitedy pehpspbpytent [cAltulmidy la@:@:%rdlng to the method
bi s(4, 6-di -t-butyl phenyl )] phosphat e} al um num di hydr oxi de

bi sC 2, 2 ﬁﬁ?ﬁylt@ﬁebhfs(’mzmelthblﬁtyIa[lhetﬁylla)z]rplrrmﬂ[ﬂmlieés §, Mzsh1299p,

al um num hxdrom de and tris{[2.2'-methylene
bi s(4, 6-di *&- Bu? I BReMPEFphosphori ¢ aci d} aI um num Sodi um 2, 2' - net hyl ene

bis(4, fydi-t bt h at bl 5 Th t of th
.nljil(ea |n|g ageﬁt ll(1 Srégé&egxseg f‘%p:? p( aI:'Ebj;e/"‘@\iEFﬁ;ﬁt? gg}‘)‘ggéﬁ‘gﬁl y 8 05

to 0.9 par{ebyr¥elo ne f .’L art b ht per
100 parts b?/ V\gl gat E[r)ofz-1§ %"S‘w eeq.{e:?lélns%\h ?gd iR 5#?% § t han

1.0 part bynwehghon, 1sohadu§;se@ﬂf1é@ afs RAnhPA8ELIFRRA H’ehﬂigiﬁ ﬁﬁfﬁa}“ ng a
smal | ani sotropy becones difficult, and when the amount 1Is t 0.01

part by wekmbwn spendqcspen:iﬁcarpa]mmmimﬂ dedit aLysel gutmvhggaexcel | ent
rigidity and thermal resistance and a small anisotropy beconmes difficult.
iegler-Natta type catalyst, metallocene type catalyst or the
15 1like, by also publicly known process.

The polypropylene resin composition of the present
invention contains a phosphorus nucleating agent(a)
{hereinafter, sometimes referred to as "nucleating agent (a) ")
and talc (b} (hereinafter, sometimes referred to as "nucleating

20 agent (b)"). And, the polypropylene resin composirtion give an
injection-molded article having a degree of orientation A of
not less than 35, pfeferably not less than 40 as measured by
wide angle X-ray diffraction and a degree of orientation B of
not less than 300, preferabiy not less than 350 as measured

25 by wide angle X-ray diffraction.

Herein, the degree of orientation A is calculated in the

following manner. The polypropylene resin composition is




15 As anot her nucleating agent (b), talc is used. The average particle size
of talc used is not particularly Ilimted, but is preferably 1.0 to 1511m
as neasured by using a particle size distribution nmeasuring apparatus of

| aser diffraction scattering type. 20 DPhe anount of talc used is 1.5 to

5.0 part by weight, preferably 2 to 4 part by weight, and norq MmiRhevably
2.5 to 3.5 part by weight per 100 parts by wei ght of polypropylene resin.
When the anount is nore than 5.0 parts by weight ,production 25 of an

i nj ecti on pmepadedrby miicimy ithe auslwldtinyg 2@endzy (Bgcanas(g) f{ien! the and
when the anount is less than 1.5 parts by weight, production of an

i nj ecti on BRI XRECRY1pBEer¢aim ek del bubiectekatohiRPOSt Logimd L§ingdto
thermal resistance and a small anisotropy beconmes difficult. To the

pol ypr opyl%vﬁ%?rpBgPt Nenmlofumhbedde S@eCimare macnrdingt toxA9EMt andny be

,added within a range nog to.deterjorate 5 _the purpose and effect of the
present | MEMTORATCHhe®an¥18Ri 428te RcFadeditfsactioni® thieevdicinidy

el nads. O FaRRer R IR E T o RS s SeadtGeR B Ban popataras
Crio(3 5 gt TSt g TAAESSPNaRa e 40 e MiHe 0% prionsationd g (ne

phosphor usa el #éd @dcdingeb UIRS Foll TbWiAdedhat 180 04 PAEINY RRQAIRNI t e,
15 bis(2,4-di-t-butyl phenyl)pentaerythritol phoSphite, - .

4, 4' - but yadare biis{th reft Hyltemdi-thtitof pheewik disstigndecy 130 )EREPHE @he
1,1,3-tris(2-nethyl-4-ditridecyl-phosphite -5-t-butyl) and the |iKke.

Mor eover , SP&#ReO| ypropyl ene conposition of the present 20 invention,

et hyl epe- based ﬁ)o ol ymer_ rubbers and other ingredients such as, for
exanpl'e, weat he |$ﬂf%€gé’ﬁt orippiationsfoF J4R68 - St )i/36i X ents, (I)

b ament s Ser= b mei EaPrsePRRRCE MY Yallle WedkB AR Ak eHLSY ckng8chot 25
det eri or apeaikn®HuEBASE wheh£f f£et. of the present invention. The nethod of
formul ati ng the above ingredients includes sinultaneous fornul ation of
these ingredi enFanhar t ithe degree of orientation B is determined in
the following manner. The wide angle X-ray diffraction in the -
15 vicinity of the central portion of the No.l dumbbell specimen
according to ASTM is measured. The degree of orientation B
is calculated according to the following eqguation (II) using
a ratio of an intensity of peak assigned (040) face in 280
=13.72 [I(40)] to an intensity of peak assigned (106) face in
20 20=16.45 [1(110)]: |
Degree of orientation B = {I1(040)/I(110)] x 100 (II)
The phosphoric acid ester type nucleating agent(a) used
in the present invention includes, for example, sodium
bis(4-t-butylphenyl)phosphate, sodium 2,2'-methylene
25 bis(4,6-di-t-butylphenyl)phosphate, {[2,2'-methylene

bis{4,6-di-t-butylphenyl) ]phosphate}aluminum dihydroxide,

bis{[2,2"'-methylenebis(4,6-di-t -butylphenyl) ]phosphate}




8 4 March 2005 conponent materials constituting the pol ypropylene resin
conposition are adm xed, bl ending a pol ypropyl ene resin nmaster batch
containing a high concentration of the materials such as an anti oxi dant,
ot her various additives and pignents, which 5 previously prepared, during
i njection nolding process or the |ike. Hofever, the additives andadgvebiy
added when conponent materials are blended. The injection nold article of
t he pol ypropyl ene resin conposition is obtained by an ordinary injection
nol di ng 10 process. EXAMPLE The present invention is explained in further

details by waymifnumxanpiesxade seareras{ye. Bxamphds 184, the invention is

not restricted thereto. 15 The neasured val ues in the Exanples and

Conpar at i ve bibsddpléesiiarte- bt wlpleshpy ) phesprokads addsdmlmdhsiow. (1) Melt
I ndex(M, unit:g/10 mn) M was neasured at 230 C according to JIS K 7210.
(2) | sotact Seddam 2d 2f' -smextihyrl eemirhis ()4 .20 Qimnri t yhisheay ¢ ibhbephadeoddi ng
to the nmethod which was reported by A Zanballi et al.(Mcronol ecul es
Vol.6, 925 pagée 9@715 usi ng 13C NWR spectroscopy (3) Degree of

ori entat on A A rﬁ]l n_conposi tiop was g]gared by bl endi ng nucl eating

agent s ( ) and (b} 'Po2HOPGItyBEopYPeRBCLEE ARG RIRRS @] E§?§diﬁo°rﬁﬂeEP|on
409 1 BLBRAECY AT G OTES 857819 e By S T
more preferably 0.1 to 0.7 part by weight per 100 parts by weight
of polypropyiene resin.
When the amount is more than 1.0 part by welight, production
10 of aninjectionmolded article having a small anisotropy becomes
difficult, and when the amount is less than 0.01 part by weight,
production of an injection molded article having excellent
rigidity and thermal resistance and a small anisotropy becomes
difficult.
15 As another nucleating agent (b), talc is used.
The average particle size of talc used is not partiCularly
limited, but is preferably 1.0 to 154m as measured by using
a particle size distribution measuring apparatus of laser
diffraction scattering type.
20 The amount of talc used is 1.5 to 5.0 part by weight,
preferably 2 to 4 part by weight, and more preferably 2.5 to
3.5 part by weight per 100 parts by weight of polypropylene
resin.
| When the amount ismore than 5.0 partsbyweight, production
25 ofaninjectionmolded articler having a small anisotropy bacomes

difficult, and when the amount is less than 1.5 parts by weight,

production of an injection molded article having excellent




4 March 2005 wide angle X-ray diffraction in the vicinity of the central
portion of the dunbbell specinmen was neasured with an apparatus for
testing fibrous sanples. The degree of orientation Ais calculated
according to the follow ng equation (l}using a half 5 value w dth of
intensity of a peak assigned (130)face of the specinen: Degreq Mhrch 2005
orientation A= [(360-EW)/360] X100 (1), wherein W represents a half
value width of intensity of each peak observed within 2 B. 10 (4) Degree

of orient agig0aBtFen ditde A 8% kR nef LRd1hNahhe yloiniLy of the
central port?on of the No.l dungEéFl g%%%%%é%;g@%&%ﬁ?ﬁﬁsP%rﬂg¥N%¥ﬁB§es
nmeasur ed. dherdegree of orientation Bis calculated according to the

foll owing equation (Zl) using a ratio of an 15 intensity of peak assigned (

040) face in 2 B the ¥ ¥proh#dind domparl i THe8Sithe 8heBeak mé%(?'l( 100)
face in 2 B=16.45[ | (110) ] Degree of orientation B = [1(090 10)] x
100 (11) (BHtipekdantstway(beeaddad midhlins a tange MR 20 dd €ty &z #@dul us
was neasured according to JIS K 7203. The speci nens prepared by injection
nol di ng wete |IReEPPSe anfleeffsct Pifestivealprasthrtusivasn evahuat Be under t he
followi ng _conditions:, Thickness of test piece: 6.4mm 25 Span |ength:
100mm Load? Nyt 9%t darEyLlnoledasm for ﬁ@é@&&@neﬁbeﬂ@#péﬂwﬁu@@tiﬁﬁiﬂamms4

Mar ch 2005 r dulus is an index for rigidity_and a larger flexura
modul us | saffénﬁ?‘%g?#*&%%& L%He AP T oiTHe PhepplHere gindilortidant

tenper at Urghduids )
tetrakis- [methylene-3- (3,5-di-t-butyl-4- hydroxyphenyl)

10 propionate]lmethane , 2,6-di-t-butyl-4-methyl-phenol,
tris(3.5-d1-t—butyl-4-hydoxyphenyl)isocyanurate and the
like.

Further the phosphorus type antioxidant includes
tris(2,4-di-t-butylphenyl)phosphite,

15 bis(2,4-di-t-butylphenyl)pentaerythritol phosphite,
4,4’-butyliden-bis(3—methyl-6-t-butylphenyl—di—tridecyl)
phosphite, 1,1,3-tris(2-methyl-4-ditridecyl-phosphite
-5-t-butyl) and the like.

Moreover.tothepolypropylenecompositionofthepresent

20 invention, ethylene-based copolymer rubbers and other
ingredients such as, for example, weathering agents, flame
retardants, antistatic agents, plasticizers, lubricants,
copper harm inhibitors and organic/inorganic pigments and
pigment dispersing agents may be added within a range not

25 deteriorate the purpose and effect of the present invention.

The method of 'formulating the above ingredients includes

simultaneous formulation of these ingredients when the




Heat distortion tenperature was neasured according to 5 JIS K 7207. The
speci nens prepared by injection nolding were used for the test. Flexural
nodul us was eval uated under the follow ng conditions: Thickness of test

pi ece: 6.4mm Testing |oad: 18.6 kgf. 10 Tenperature raising rate:
120' C hr. Heat distortion tenperature is g&gn index for thermal 4rdsickanse
and a higher heat distortion. tenperature is indicative of an excellent
thermal resistance. (7) Preparation of specinmen 15 Specinens for the above
testing were prepared by the followi ng nmethod. After a propyl ene resin

conposi ti onceapotentd maltekith1d UonLt AW Sng i thdepol fheebyarnldad g th an
I njection nmolding machine (ISISCE-V type injection nolding nachine

manuf act ur edopolsy tieshaba ddcibiate, SRending.d polggrdpiel d10d rewiftOmaster
conditions: Mlding tenperature: 220 Tenperature of cooling water for the
nol d: 50~ bajtebt contpiadag e 34Yhk gonwentnjadritarorf ithee &t setahdssud®
Cooling tine 30 seconds (8) Ml d shrinkage coefficient anisotropy

Rect angul ar 2panenéieFisan tspethernsanions EoBHhives apdpiamentsooshich

5 previously prepared, during injection molding process oxr the
like. However, the additives are usually added when component
materials are blended.

The injection mold article of the polypropylene resin
compbsition is obtained by an ordinary injection molding

10 process.

EXAMPLE
The present invention is explained in further details
by way of Examples and Comparative Examples. But, the invention
is not restricted thereto.

15 The measured values in the Examples and Comparative

Examples are obtained by the methods described below:
(1) Melt Index(MI, unit:g/10 min)
MI was measured at 230°C according to JIS K 7210.
(2) Isotactic pentad fraction ([mmmm])

20 [mmmmm] was calculated according to the method which was
reported by A. Zambelli et al.(Macromolecules Vol.é6, 925 page,
1973) using *C-NMR spectroscopy. |

(3) Degree of orientation A
A resin composition was prepared by blending nucleating

25 agents (a) and (b) to a polypropyvlene resin and was subjected

to injection molding to provide the No.l dumbbell specimen

according to ASTM under conditions described in (7) below, and




vertical |engthX400mmin horizontal IengthX 3mmin thickness were prepared
using an injection nolding machi ne( NEOVAT350/ 120 type injection nolding
machi ne manufactured by Sum tono Heavy Industries, Ltd. under the follow ng
conditions: 5 Mlding tenperature: 220" glenperature of cooling water for
the nold: 50~ Injection pressure 115 kg/cn2 Injection tinme: 154996@A2905
Cooling tinme 30 seconds 10 After nol ding, the prepared specinens were kept
at 23"~ under 50~ hum dity for 48 hours and then the vertical length (TD)
and hori zgpi ( e | .d K e fficient jn
verti cal gﬁﬁt%ﬁﬂ% hrrjt()l d hﬁ?ﬁﬁgg?‘éﬁé‘f ﬁpc?%r?t B %i‘%’?ﬁ 0@}3 SRR R ol d
shri nkage gdx €064 Dt RAdUbBI ] 2YlAmeH 186 5704 &1 LAKAHSa ratys
coefficient (MD), unit: ~) were calculated according to the f OW hg
equat i ons fdit [fesinithd If)bbasedap 1S . MeRsdlEshyved UsS ¥idheaVebhifal o

| ength (TD), the horizontal |ength (MD) and the original dinensions
(vertical dadmnlntdd@muoriing tot the o Ulendiny e4Q8eubnMi §l Wi g kaga £

rati o(TD) =(vertical |ength/100)X1000 (I111) Ml d shrinkage ratio( M)

={ hor i 2ont“ALYeigidiyn o XIrosmyity @b dripealolas ssiyniatk Ages BNt 08 reOP Y HRS

cal cul ated according to the equation (V). MIld shrinkage coefficient

ani sot r opyPERAM\hzch 2005

Degree of orientation A = [(360-ZWi}/360) X100 (1),

I

wherein Wi represents a half ﬁalue width of intensity of each
peak observed within 26 .
10 (4) Degree of orientation B
The wide angle X-ray diffraction in the vicinity of the
central portion of the No.l dumbbell specimen according to ASTM
was measured. The degree of orientation B is calculated
according to the_follow:l.ng equation (II) using a ratio of an
15 intensity of peak assigned (040) face in 28=13.72 [I(40)] to
an intensity of peak assigned (100) face in 28 =16.45 [I(110)]:

Degree of orientation B = [1(040)/I(110)] x 100 (II)

(5) Flexural test(flexural modulus, unit: MPa)

20 Flexural modulus was measured according to JIS K 7203.
The specimens prepared by injection molding were used for
the test. Flexuralmoduluswasevaluatedunderthefollowing
conditions:

Thickness of test piece: 6.4mm

25 Span length: 100mm

Loading velocity: 2.0mm/min.

Measurement temperature: 23T




= nol d shrinkage coefficient(M)/nold shrinkage coefficient{TD) (V) The
nol d shrinkage coefficient anisotropy represents a bal ance between M
direction and TD direction and the anisotropy 5 is regarded as better as it
comes closer to 1.0 Nucleating agents us'?g in the Exanples or Conparative
Exanpl es were as follows: (1) Nucl eatingtagent Nucl eati ng ageny Nid&kxh 2608§li um
2,2 -nethylene-bis LO (4, 6-di-t-butyl phenyl) phosphat e( Adekastab NA-11:
manuf act ured by Asahi Denka Kogyo K. K.) Nucl eating agent (B): taIc(M cro
Ace P-132: manufactured by N _ppon Talc K K) Nucleatin ent Al um num
p-t-butyl benzoat &+ f§uFPiBBRdAEuSrr&ﬁuﬂac%H¢%ﬂ 9T Kﬁaﬂgd*gﬁfuﬁp & karger

‘Nucl eatin ent sorbltol ucleatin ent (Gel ol DH  manufactured
by NEM/Jaga %?éam ogylus qééﬁﬁﬁ%aﬁ.gﬁdgﬁoﬁﬁﬁ%}ggnﬁynﬁﬁ%ﬂﬁtcﬁ a
ropyl ene ho r 2 ; 0. 956

IIC\)/I %g/l Om n[??li’g%g% déﬁgpart gn %eglg’h ré(lucn un’l st ear at e (Cal cium
Stearate S manufa

wei ght of tetrak|§%§E g §¥8 gﬁtyﬁb%Eh% roxyp eny%;pﬁﬁ%%gigﬁé%éﬁ#égga

| A 0: marsuf agtgriedy dy G h@é@g@b@h@ﬁs%e%aéba b¥"fnjedbish ﬂoPBEH@'wéxY@e

antioxidant, 0.05 part by weight of

bi s(2, 4-di - msbdtﬂd)ph'emglt)eﬁmm agnlydsund bImgihriaphivas (eAttkast@d under the
PEP- 24G manuf aact ured by Asahi Denka Kogyou K. K.) 13 4 March 2005 as a
phosphor ousteypewingi ogndastoasd 0.2 part by weight of a nucleating agent
(A) described in Table 1 and 3.0 parts by weight of talc as a nucleating
agent (B)was ad@dFkaeFsnicfedamt Wleﬁ%hs%h‘hmmm xer. 5 The mixture was

heat ed and nel tl,gé%gadeg %dat asgg{ I{tl zed with a single screw extruder of

40mm ~ ( TANABE 'enperature of 200 and a screw rotation
rate of;pl00r pmpgfes P:aﬂh?%e§a"?&ri%d“11éj@@ frﬁr@»@pﬁrpel | et and physi cal

propertles wer e e
Heat distortion temperature is an index for thermal

resistance and a higher heat distortion temperature is
indicative of an excellent thermal resistance.
(7) Preparation of specimen
15 Specimens for the above testing were prepared by the
following method. |
After a propylene resin composition was dried at 120T for
2 hours, it was injection-molded with an injection molding
machine (ISI 50E-V type injection molding machine manufactured
20 by Toshiba Machine Co., Ltd.) under the following conditions:
Molding temperature: 220TC
Temperature of cooling water for the mold: 50TC
Injection pressure : 840 kg/cm?
Injection time: 15 seconds
25 Cooling time : 30 seconds

(8) Mold shrinkage coefficient anisotropy

Rectangular parallelepiped specimens with 100mm in




10 The ingredients and their respective anmounts into the pol ypropyl ene
resin conposition are shown in Table 1, and the evaluation results are
shown in Table 1. Conparative Exanples 1 to 10. 15 The pol ypropyl ene
conpositions and the test specinmens for physical property test were
prepared in the same manner as in Exanpl dll except that the ingnagi.5nbssand
their anmounts used in the pol ypropyl ene resin conposition of Exanple 1 were
changed to those shown in Table 1 and their physical properties 20 ware
eval uated. The ingredients and their ampbunts added in the pol ypropyl ene
conposi ti on vendt st eng tTiabt @0mn amtortieondsll Lengtheéd dmmtinobhacknesswn
in Table 2. 14 4 March 2005 Table 1 ucleati-ucleati- ucleatingucleating
PPgg agent WPRIERPFepEyediicdno@nydntentipeamgl@ling neghise (NEOMAT3BP (20

type injection molding machine manufactured by Sumitomo Heavy
Industries, Ltd. under the following conditions:
5 Molding temperature: 220T |
Temperature of cooling water for the mold: 50T
Injection pressure : 115 kg/cm2
Injection time: 15 seconds
Cooling time : 30 seconds
10 After molding, the prepared specimens were kept at 23C
under 50% humidity for 48 hours and then the vertical length
(TD) and horizontal length (MD) were measured.
Mold shrinkage coefficilent in vertical direction (mold
shrinkage coefficient (TD), unit: %) and the mold shrinkage
15 coefficient in horizontal direction (mold shrinkage
coefficient (MD),'unit: %) were calculated according to the
following equations (III) and (IV) based on the measured values
of the wvertical length (TD), the horizontal length (MD) and
the original dimensions (vertical length: 100mm, horizontal
20 length: 400mm):
Mold shrinkage ratio(TD)
=(vertical length/100)X 1000 (II1)
Mold shrinkage ratio(MD)
=(horizontal length/400) X1000 (IV)
25 The mold shrinkage anisotropy was célculated according
to the equation (V).

Mold shrinkage coefficient anisotropy



100-30. 3- Exanple 1 Conparative 1000.2-0.3- Exanple 2 Conparative 100-3-0.3
Exanpl e 3 Conparative 1000. 2--- Exanple 4 Conparative 100-3-- Exanple 5

Conparative

12 4 March 2005

= mold shrinkage coefficient(MD)/mold shrinkage
coefficient(TD) (V)
The mold shrinkage coefficient anisotropy represents a
balance between MD direction and TD direction and the anisotropy
5 is regarded as better as it comes closer to 1.0
Nucleating agents used in the Examples or Cbmparative
Examples were as follows:
(1) Nucleating agent
Nucleating agent (A): sodium 2,2'-methylene-bis
10 (4,6-di-t-butylphenyl) phosphate(Adekastab NA-11:
manufactured by Asahi Denka Kogyo K.K.)
Nucleating agent (B): talc(Micro Ace P-132: manufactured
by Nippon Talec K.K)
Nucleating agent (C): Aluminum p-t-butyl benzoate
15 (PTBBA-AL: manufactured by Kyodo Yakuhin K.K.)
Nucleating agent (D): sorbitol type nucleating agent(Gelol
DH: manufactured by New Japan Chemical Co., Ltd.)
Example 1.
To 100 parts by weight of a propylene homopolymer (Melting
20 point: 162.2T: [mmmm]:0.956 ; MI:25g/10 min.) (PP), 0.05 part
by weight of Calcium stearate (Calcium Stearate S manufactured
by NOF Corporation.) as a stabilizer, 0.05 part by weight of
tetrakis[3-(3,5-di~-t- butyl -4-hydroxyphenyl)propionate]
(IRGANOX 1010:manufactured by Ciba Specialty Chemicals, Inc.)
25 as a phenol type antioxidant, 0.05 part by weight of
bis(2,4-di-t-butylphenyl)pentaerythrytol phosphite

(Adekastab PEP-24G:manufaactured by Asahi Denka Kogyou K.K.)
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Exanpl e 6 Conparative 1000. 11-- Exanple 7 Conparative
Exanpl e 8 Conparative 1000. 21-- Exanple 9 Conparative

Exanpl e 10
13 4 March 2005

as a phosphorous type antioxidant and 0.2 part by weight of
a nucleating agent (A) described in Table 1 and 3.0 parts by
weight of talc as a nucleating agent (B)was added and mixed
with a Henschel mixer.

Themixture was heated andmelt-kneaded andwas pelletized
with a single screw extruder of 40mm¢ (TANABE SEISAKUSHO) at
a set temperature of 200C and a screw rotation rate of 100rpm.
Test pieces were molded from the pellet and physical pr;aperties

were evaluated. '
The ingredients and their respective amounts into the
polypropylene resin composition are shown in Table 1, and the

evaluation results are shown in Table 1.

Comparative Examples 1 to 10.

The polypropylene compositions and the test specimens
for physical property test were prepared in the same manner
as in Example 1 except that the ingredients and their amounts
use_d in the polypropylene resin composition of Example 1 were
changed to those shown in Table 1 and their physical properties

were evaluated.

The ingredients and their amounts added in the

polypropylene composition are shown in Table 1, and the results

of evaluation are shown in Table 2.7



15 Table 2 4 Mazch 2005 DegreeDegreeRi gi dityThermal ol d
of of (f1 exural resi stanceshri nkage orien-orient-nodul us) ~coefficie-
tationati on BMPat Aani sotropy (MY TD) Exanple 147.43792500890. 96
Conmpar ative 32.23632275851. 04 Exanple 1 @anparative 39.42002193790. 97
4 March 2005

Table 1
Nucleati- Nucleati-
Nucleating Nucleating
PP ng ng
agent {A) lagent (B)
agent(C) Jjagent{D)

Example 1 100 0.2 3 - -
Comparative

100 - 3 0.3 -
Example 1 .
Comparative

100 0.2 - 0.3 -

\ Example 2

Comparative

100 - 3 - 0.3
Example 3
Comparative

100 0.2 - - -
Example 4
Comparative

100 - 3 - -
Example 5
Comparative

100 c.1 0.5 - -
Example 6
Comparative

100 0.1 1 - -
Example 7
Comparative

100 0.2 0.5 - -
Example 8
Comparative

100 0.2 1 - -
Example 9
Comparative

100 0.2 10 - -
Example 10




Exanpl e 2 Conparative 51.12442239851. 02 Exanple 3 Conparative
41.22002230850. 95 Exanpl e 4 Conparative 32.410292310861. 08 Exanple 5
Conpar ative 34.64922117840. 91 Exanple 6 Conparative 30.15102146820. 92

15 4 March 2005

Table 2
" Degree |Degree |Rigidity | Thermal Mold
of . |of (flexural | resistancelshrinkage
orien- |orient-|modulus) C coefficie-
tation |(ation B MPa nt
A anisotropy
{MD/TD)
Example 1 47.4 379 2500 89 - 0.96
Comparative _ '
: _ 32.2 363 2275 85 1.04
Example 1
Comparative
39.4 200 2193 79 0.97
Example 2
Comparative
51.1 244 2239 85 1.02
Example 3
Comparative
41.2 200 2230 85 0.95
Example 4
Comparative _
32.4 1029 2310 86 i.08
Example 5
Comparative
34.6 492 2117 84 0.91
Example 6
Comparative
30.1 510 2146 82 0.92
Example 7
Comparative
38.3 324 2251 84 0.88
Example 8
Comparative
41.9 353 2210 86 0.90
Example 9
Comparative
44.9 6438 2807 23 0.91
Example 10




Exanpl e 7 Conparative 38.33242251840. 88 Exanpl e 8 Conparative
41.93532210860. 90 Exanple 9 Conparative 44.96482807930.91 Exanple 10 16 4
March 2005 Exanple 1 which neets the requirenents of the present invention
i's recogni zed as excellent in rigidity, thermal resistance and small in
nol d shri nkage coefficient anisotropy. oAbt he contrary, since Gaupahaioye
Exanple 1 does not 5 neet wth the requirenent of the degree of the
orientation A, rigidity and thermal resistance. are insufficient. Since
Conparative Exanples 2 and 3 do not neet the requirenent of the degree of
orientation B, thExgmgle tlywhdeh meeths bthesivaguiorengrt $ nefif thei pnesestince

Conpar ati ve Exanpl e 4 al so does not
invention is recognized as excellent in rigidity, thermal
resistance and small in mold shrinkage coefficient anisotropy.
On the contrary, since Comparative Example 1 does not
5 meet with the requirement of the degree of the orientation A,
rigidity and thermal resistance are insufficient. Since
Comparative Examples 2 and 3 do not meet the requirement of
the degree of orientation B, the rigidity and thermal resistance
are insufficient. Since Comparative Example 4 also does not
10 meet the requirement of degree of orientation B, the rigidity,
thermal resistance and mold shrinkage coefficient anisotropy
are all insufficient. Since Comparative Example 5 does not
meet the requirement of degree of the orientationA, therigidity,
.thermal resistance and mold shrinkage coefficient anisotropy
15 are insufficient. Sihce Comparative Examples 6 and 7 do not
meet the requirement of the amount of the nucleating agent(b)
and the degree of orientation A, the rigidity and thermal
resistance are insufficient and the mold shrinkage coefficient
anisotropy is not small. Since Comparative Examples 8 and 9
20 do not meet the requirement of the amount of the nucleating
agent(b), the rigidity and thermal resistance are insufficient
and the mold shrinkage coefficient anisotropy is not small.
Further, Since Comparative Ekample 10 does not meet the

reguirement of the amount of the nucleating agent(b), the mold

25 shrinkage coefficient anisotropy is not small.

As described above. according to the present invention,




10 neet the requirenent of degree of orientation B, the rigidity, thernmal
resi stance and nold shrinkage coefficient anisotropy are all insufficient.
Si nce Conparative Exanple 5 does not neet the requirenent of degree of the
orientation A, the rigidity, thermal resistance and nold shrinkage
coefficient anisotropy 15 are insufficieAf. Since Conparative BxaaRhe905
and 7 do not. neet the requirenent of the anpunt of the nucleating agent(b)
and the degree of orientation A the rigidity and thernmal resistance are
insufficient and the nold shrinkage coefficient anisotropy is not small

Si nce COrrpaa@tdlxzw@wmlesresénebo@mi:mimwhﬁebtcatrmrwmarﬂ@rﬁmﬁe@ti@he
anount of the nucleating agent the rigidity and thermal resjstance are
i nsuf fi ci ennodded: astisile sxee Peagé tBcriviithy and Sheopslizesbitanaes .

Furt her, Slnce Conpar at i ve_ Exa npt peet, the requir nt. of the
amount of t ABArFRA FPH@%E}éHF?‘B}‘aQPh@ﬁEEHCE%“Em BB AR SRt
ani sot r opy |s not. snal | e o a r t he present

i nvention, R7iRJ ﬁﬁf n25®édg grop é%%pﬁééfg goﬁ%%ég |on whi ch can
prOV|de5m1|ruect|on nmol ded artlcle excellent inrigidity and thernal

resi stance, and small in nold shrinkage coefficient anisotropy and further
an injection nold article thereof are provided. 5 18 4 March 2005 WHAT | S
CLAIMED I S: 1. A polypropyl ene resin conmposition which conprises 100 parts
by wei ght of a propyl ene honopolynmer, 0.01 to 1.0 S part by wei ght of
phosphoric acid ester type nucleating agent (a) and 1.5 to 5 parts by

wei ght of talc (b), wherein the conposition satisfies the follow ng
condition (1):




(1) the injection nolded article of the pol ypropylene resin conposition
has degrees of orientation A and orientation B 10 neasured by w de angle
X-ray diffraction of not less than 35.0 and not |ess than 300,
respectively. 2. The pol ypropyl ene resin conposition according to claiml,
wherein the degrees of orientation A and Qrientation B are no#4 Meghk 2008n
40 and not | ess than 350, respectively. 15 3. The pol ypropyl ene resin
conposition according to claiml or 2 , wherein the propyl ene honopol yner
has a nmelt index neasured at 230 C according to JI'S K7210 of 0.01 to 200
g/10 mn, and an isotactic pentad fraction of 0.95 or nore. 4. The

pol ypropyl ene resin conp05|t|onﬂﬂﬁEw¥ﬁrEP%%ﬂ B0oI8ai m 3, wherein the
propyl ene honopol yner has a nelt index neasured at 230 according to JIS
K7210 of 1 to 100 g/10 min. 5. An injection nolded article conprising the

" ecti on ﬁBFdQSS;P%?E#E@@H%P%?%ie 8Bl a il e Buitey HegPlises
orientationifoand Qd R ﬁ'ﬁ" not I T t d}%fé’né"‘ﬁ@m@ gmé ¥ ay  @hf khagt ipon

of not less than 35.07a respecti
5 part by weight of phosphoric acid ester type nucleating agent

{(a) and 1.5 to 5 parts by weight of talc (b), wherein the
composition satisfies the following condition(l):
(1) the injection molded article of the polypropylene resin
composition has degrees of orientation A and orientation B
10 measured by wide angle X-ray diffraction of not less than 35.0
and not less than 300, respectively.
2. The polypropylene resin composition according to
claim 1, wherein the degrees of orientation A and orientation
B are not less than 40 and not less than 350, respectively.
15 3. The polypropylene resin composition according to
claim 1l ox 2, wherein the propylene homopolymer has a melt index
measured at 230C according to JIS K7210 of 0.01 to 200 g/10
min. and an isotactic pentad fraction of 0.95 or more.
4. The polypropylene resin composition according to
20 claim 3, wherein the propylene homopolymer has a melt index
measured at 230C according to JIS K7210 of 1 to 100 g/10 min.
5. An injection molded article comprising the
polypropylene resin composition of any one of claims 1 to 4.
6. An injection molded article of a propylene
25 homopolymer having degrees of orientation A and orientation

B measured by wide angle X-ray diffraction of not less than

35.0 and not less than 300, respectively.




