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1 DESCRIPTION PRE-EXPANDED PARTICULATE
POLYPROPYLENE-BASED RESIN AND IN-MOLD EXPANSION
MOLDED ARTICLE 5 Technical Field [0001] The present invention relates
to a pre-expanded particulate polypropylene-based resin and an in-mold
expansion molded article. More specifically, the present invention relates
to a pre-expanded particulate 10 polypropylene-based resin that make it
possible easily to obtain a satisfactory surface appearance and filling
property in an in-mold expansi@ﬁﬁd@é&’ﬁl@lﬁ having a thin wall, which
has hitherto been assumed difficult to be actualized, and relates to an
in-mold expansion molded article formed from the pre-expanded
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compared to a polystyrene-based resin in-mold expansion molded article,

and is also_superior in heat resistance and 20 compressive strength as
%@olyethylene-based resin in-mold expansion molded
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articles are used widely as shock absorbing packaging materials,

pelsnrabld avkasedsranthandmotivepalsejasospamelitud astide.  More
olypropylene-based resin in-mold expansion 25 maolded articles can,b
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be packaged without requiring cutting work, the polypropylene-based
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Polypropylene-based resin molded articles can be molded in various
actualized, and relates to an in-mold expansion molded article formed from

the pre-expanded particles.

Background Art

[0002] A polypropylene-based resin in-mold expansion molded article is
superior in chemical resistance, heat resistance, shock absorption and
compressive strain rebound as compared to a polystyrene-based resin in-mold
expansion molded article, and 1s also superior in heat resistance and
compressive strength as compared to a polyethylene-based resin in-mold
expansion molded article. Therefore, such polypropylene-based in-mold
expansion molded articles are used widely as shock absorbing packaging
materials, returnable containers and automotive parts.

[0003] Particularly, since polypropylene-based resin in-mold expansion
molded articles can be molded flexibly as various shapes of shock absorbing
packaging materials in conformity with the shapes of commercial goods and
parts to be packaged without requiring cutting work, the polypropylene-based
resin in-mold expansion molded articles are used widely for electronic
machines, industrial materials and the hike.

{0004] Polypropylene-based resin molded articles can be molded in various
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2 shapes. However, because the temperature range for molding to obtain
satisfactory products is narrow as compared to a case of polystyrene or
the like, engineers must be skilled in m@lding techniques including
regulation of the heating steam pressure, regulation of the heating time
and regulation of 5 the cooling time in molding. When a molded particle of
complicated shape should be obtained, if there is such a thin and narrow

ghaped PariRphal 5.2, 5:callednpaallRertian.to aesammedale anlyia

few pre-expanded particles along the thickness direction, it is ditficult to

sbtaifratoatisfactorst siapeians satisfagtory durfacenappéaepstyrene or the
nseguently, in such a portion, failures 10 such as insufficient shock , .
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ore-@xpandest pantiglessmay oaguilaakily othisibnpasingtsenesed regulation of
constraints on the shape design, As for the in-mold ex
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secondary 15 expandability (secondary expansion ratio) tends to increase
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from the shrinkage after 20 molding is insyfficient.in many cases. Alsa.n a
SIS DISELLCTEDE SRt R SR RuBB ST SR REE B0, Ahe poor
“fallivstreh ppenerienale dpautsckasiyay becial-Rwardhmeanseing severe
phenomenon that a difference is raised between the edge portion
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sizes of individual designed products. When the fall-inward is large, the

rmetdelorarisiesters bieheoting doi metlnsakitaes poatetshfpeasidaiew of
:%:? %%u‘;‘?gggcicgégegré%@r?%%éag%%geﬁ‘%ﬁ\{f' 3,8t o"%ﬁe% diving &eam
proposed (Patent Document 1).

heating is carried out. As a result, for shaping a thin-wall, the use of a resin
having a low melting point can be a measure for solving the above-described
problem. However, the surfaces of the molded articles tend to have plenty of
wrinkles and the rebound of the molded articles from the shrinkage after
molding is insufficient in many cases. Also in a molding process for
obtaining box-shaped molded articles, a so-called "fall-inward" phenomenon
occurs easily. The "fall-inward" means a phenomenon that a difference is
raised between the edge portion dimension and the central portion dimension
in a box-shaped molded article. The absolute value of this difference varies
depending on the sizes of individual designed products. When the
fall-inward is large, the molded articles are defective and not useful as
products.

[0005] In view of the above-described problems, for example, a method of
modifying a resin surface has been proposed (Patent Document 1).

According to this method, for obtaining pre-expanded particles having
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30 According to this method, for obtaining pre-expanded particles having
3 preferable secondary expandability and fusion property from
pre-expanded polyolefin-based particles for in-mold expansion molding, a
polypropylene-based resin is dispersed in a dispersion medium containing
an organic peroxide. However, in this method, equipment to deal with the
5 metal corrosion by the organic peroxide is required, and the dispersion

medium, tends to be non-uniform, and the praduct quality tends to be
VAR DGO EBRS FOPBBSE B P o S TS Fepagled
Pistlorath & methpshefcusinga mixuie Sl palvprapiengsbased resin

and a 10 propylene-a-olefin-based resin having a specific Vicat softening.
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suppressing the fall-inward. [0007] In Patent Document 3, it has been
founel thatragpee-bytdnden apacticetae dsoly propylerk-baded resin based

%ﬂead[esin havinI%eadf ecjfic melt 3?5 index ob%ained % ixinqﬁr sins eatmy

1SPEerslor m tends to be nop-uni m. a [¢] uc Uua
(AVING R Epetiit mett ThaeXs ‘Satisfattory With Tedpect to &irtacs” 4

appeaaranice andddsion, but no specific description is presented as to
heth?r such a pre-expanded particle can be, applied or}a%
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'],97, ere 18 disclosed
eXpandahi W@@Hgaamﬂﬁﬁhwré @f%%fpﬁ%fﬁaﬁﬁ% Dosymenidlh JP
2002-167460A [Patent Document 2] JP H10-251437 A [Patent

Debyhent 3] gl Rotosay segmhpvsemn s recsilio Kinas s effepiag poiss (Patent

?f?c!}é%%@%%.'”Y%WQ%@?&QQ%?L%&@E&&%@% ec%%%?f' BOUOM IS iR

provide a pre-expanded particulate polypropylene-based resin for in-mold

expandiory reidindabihitch acanfpsovicerasotypropl lengpbasad gasia fall-inward.
P ipnsion molded aile baving 2 PEEIRle PRSONIERY unded
particulate polypropylene-based resin based on a resin having a specific melt
index obtained by mixing resins each having a specific melt index is
satisfactory with respect to surface appearance and fusion, but no specific
description is presented as to whether such a pre-expanded particle can be
applied or not to a molded article having a thin-wall shape requiring a higher
secondary expandability and a higher fusion property.

[Patent Document 11 JP 2002-167460 A

[Patent Document 2] JP H10-251437 A

[Patent Document 3] JP 2000-327825 A

Disclosure of Invention

Problem to be Solved by the Invention

[0008] An ohject of the present invention is to provide a pre-expanded
particulate polypropylene-based resin for in-mold expansion molding, which
can provide a polypropylene-based resin in-mold expansion molded article
having a preferable secondary expandability, surface appearance and
dimensional stability, in production of various shapes of articles including

those of complicated shapes.



dimensional stability, in production of various shapes of articles including

30 those of complicated shapes. 4 Means for Solving Problem [0009] In

view of the above-described circumstances, the present inventors have

made diligent investigations repeatedly, and have obtained the following

findings. That is, in an attempt to obtain a molded article having a
Meansimplibaredlshblssiin order to solve the above- described problems, a
[0009‘][es!n mli(rt#] Kfele%\(f)rgf r%ﬁl{%?étvleqa[%&iggéy pg?chX!fesQaen_cpe%S%ger%%%eh%Vfrqge%tors have

esin melting point o or léower and a polypropylene-based resin
made Ha\dag dnrestipatelincsreaiadlef 14bGaoe bigheris thsddl ThegeSinlmixtirkat is, in

is modified to hav%ﬁgo'redgti{mined melt jndex value with the aid %I;atr}l b
an attopel I8 OBEHBABOKITH FUSC R FR&R FAIRRIIEAIEE DR & BASE hagine the above-
describNs@Buenilya faglanrRiienapeiRidiResitd R sesinpNgiRdisnés-peliea:tiuchaving a
to the steam heatiré% at the time of the molding process, but the higher

resin e BNIRE Widé tesiftiIRIYETNEA BORRIRINE S this Shape harditipAcn melting
point HP1 Mmetted. apd.hg fuidityiof themelensesnouade whesieamdaerliftned melt

can be enhanced. Thus, the present invention has been achieved. [0010]
index \vpdpe spidtiiedtiy, oh anfirstaatpperotidaeand plovided eepretaxpaadeds into a base
cosin, particulate polypropylene-based. resin comprising a polypropylene-based

resin X as a base resin, where the resin X comprises a resin mixture

Conscguimplisitiy &ileastaupohipropide nesiaiset: desinAnme Wdgleemieltingtpointeating
of 140C or Jower and a polypropyleng-based resin B having a, melting . .

ot P AR SPANLr AP The it o TS o TR B BYgorgereien

contripefioxide tse dmpe haveradrielhindexet SagdQheidloidinord drdredethanin due to

20 g/IOmin. [0011] A preferred embodiment relates to the pre-expanded
R S e Ao T e
f0010pOlypropyleRe-Hased@sin % in whighatbide thg-polypropyenserbaspet-expanded

_resin X, the polypropylene-based resin A in a content of 60 wt% or more
particylage g BY Rt Daner thes BoRAME Py 1B Rl Ber PaR NS -hise ¢ SRt ofs @ base

resin,%f{&@fh@%ﬁrﬁﬂdcé&ﬁﬁggg eré%%rﬁ@l%%mﬁ{ﬂ%@%réa@ g}ﬁ) Hﬁﬂgne-based
point measurement of the pre-expanded particles by differential scanning

resin Aalermeayneltia shwidiffdréHed batlveen the a polypropylene-based resin B having a
melting point of 145°C or higher, and the resin mixture is modified with an organic peroxide
s0 as to have a melt index of 5 ¢/l0min or more and less than 20 ¢/I0min.

[0011] A preferred embodiment relates to the pre-expanded particulate
polypropylene-based resin comprising as a base resin the poiypropyl-ene-based resin X in
which:

(1) in the polypropyiene-based resin X, the polypropylenec-based resin A in a content of 60
wt% or more and 95 wt% or less and the polypropyiene-based resin B in a content of 5 wit%
or more and 40 wt% or less;

(2) two melting points in the melting point measurement of the pre-expanded particles by

differential scanning calorimetry, and the difference between the



5 two melting points being 20C or more; and (3) a peak with the largest
endotherm and a shoulder situated an the higher temperature side of the
peak in differential scanning calorimétry for the melting point thereof.
[0012] There is also disclosed a polypropylene-based resin in-mold
ansion moldegQgE[ticle formed by applying an internal pressure of 0.1
(o]

two m%%ﬁ'@(?@t&b fiofe o 1 B8U Jescribed pre-expanded particulate

(3) a polyprapyieneageshdesiailing intacauae|dithatgam e alesedbiberature side
cannot be sealed, and heating with steam. [001 2a] In a second aspect,

of the prafe s PRI S SO T BHBY sk asrslirgdaing dpesefon molded
[0012Erticle PragucednG aRPIVIRY ARJGHIRIDRESSIER %%ﬁ%%iﬂ%%é&i%%momed

/cm2-G) or more to the pre-expanded particulate polypropylene-base

wiclerggmiéénbpfrim@go@wm@n@wgﬁ pbini Xkg&mbaserasTatiat i above-
describd! ﬂ@@%ﬂéﬁc&g‘ﬁgﬁﬁmﬂt@w@?gﬂaﬁ Ql%%%@éeﬁgﬁreg ?k?a?g%{d??gg Iﬁ%‘rt%g?]\é' "Whfcan be

melting point of 140C or lo a polypropy aving
closedabimiaitimep pbirtcofcl45El bedigheorithrstesaid. resin mixture is modified by
organic peroxide so as tg have a melt.index of 5g/IOmin or more and .
(0012055 thar20 GO Mg S Fdiy PG B S0 A B cHobee Bud™mold
expansannobbidealed; preineatiby: saityesinwiisiedmtesmolcing s [QDAdake (0.1
n a third aspect, there is provided a method of producing a , ..
kelom ) TOBAE Do BEF SR mBIT SRHP SO ORIt (R rtpising o

polypRpyIRHSIBgsHaersiaP X ohs apphingean internahprassuie:@hR 8 kRprigRgeat least a
(0.1 kg/cm2-G) or more to a pre-expanded particulate

POlYPISBRASRSOREFHE LB B Fa¥iRcCOMBHEIAG A SH pHoD ierrelBugtnresipoR BroBY lene-

based RESE B IRALISRIERSIPIMKIHTE4COMBHSING AL I8RSLAJ resin mixture is modified
polypropylene-based résin A having a melting point of 140C or lower and

by an@wyﬁrw_ﬁﬁsﬁfQQWﬁﬁﬂa?«ﬁﬁgi@ﬂﬁeﬁﬁ‘l@bmmi@form&)Iﬁflfﬁdh@r,ﬂlan 20
g/ 10nﬁﬂ;dfﬁﬂ FERE IIURGR) %%gdf'&gt%g%@ ( &rgg B&f %S}r?]j%? %ﬁagea?eﬁﬁ ytgcfaheating

melt index of5 g/lOmin or more and less than 20 g/ ing said resin
said répto withetdathdvocambinglosed but cannot be sealed; and heating said

esin with steam.for molding. Effects of the Invention J0013] The present
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based resin thaherisyeasi yietdodsibuslylshapedmeldedapicies imedwpy of: applying
. _complicated s s without impaijring the heat resistance, solvent )

an mtgrnal pressue ﬁg&gﬁzﬁ?ﬁréﬁér Yy ) or more 1o a pre-expanded particulate

polypropylene-based resin comprising a polypropylene-based resin X as a base resin that is a
resin mixture comprising at least a polypropylene-based resin A having a melting point of
140°C or lower and a polypropylene-based resin B having a melting point of 145°C or
higher, and sald resin mixture is modified by an organic peroxide so as to have a melt index
of 5 g/10min or more and less than 20 ¢/10min; filling said resin into a mold that can be
closed but cannot be sealed; and heating said resin with steam for molding.

Effects of the Invention

[0013] The present invention can provide a pre-expanded particulate polypropylene-
based resin that easily can yield variously shaped molded articles involving complicated
shapes without impairing the heat resistance, solvent resistance, heat insulation property and
shock absorption that are possessed inherently by the polypropylene-based resin itself,

because the pre-expanded particulate polypropylene-based resin has satisfactory secondary



shock absorption that are possessed inherently by the
polypropylene-based resin itself, because the pre-expanded particulate
polypropylene-based resin has satisfactory secondary 5a expandability
and excellent surface appearance and dimensional stability. Accordingly,

here can be provided pre-expanded particulate polypropylene-based
expang g S Dt G B HETR S P R s gy there
can babsorhiid natenaisdidahingdlairg poatesisiscapbaitometlyeRartsaBrie used
.. Description of Drawings [0014] [FIG. I] Figure 1 is a perspective view _
suitabli, G JHHG 3 BHLEh A APRIMARPAASISASE PRIPFRBIRITGRET Pt A plating
materigdARPRRINMBGRBaRAL invention. Explanation of Letters and Numerals
] 150015] a Thin-wall site b A portion for measuring a central portion
Brief ldpseaingion Oéiﬂ%%’iﬂéﬁ for measuring an edge portion dimension Best
(0014M0de fOfrS@IYIAGQLY N, RuBUAI 6 V603 Grhu LR % B8 PRFIEU ol article
imitation for the polypropylene-based resin according to the present
used finveokiorewithivetipedt i threuepipdsittopreastithe syithesis method
thereof.as.long as {t comprises propylene as monomer in a content of 80
EXpl‘rmv\?“t %llo?frggﬁg?s%h%grﬁ E‘)Ir%%glasbly 85 wt% or more, and furthermore
[0015preferably 90 wt% or more. 5 Examples of such a polypropylene-based
resin incIth%e propylene homopolymer, ethylene-propylene random
copolymer- BrfR/ieé-butene random copolymer, ethylene-propylene
b block copelysgeanst atbyienssneprienediuiang igmany: copolymer.
Examples may alsq include polymers treated with an organic peroxide for

¢ the purpodd B iy iRatRFIRENRSREdEMRRIGAIIREAB o and the melt

Best NRX@SCAQvieguirednlOL &4 polypropylene-based resin X to be the
base resin of the polypropylene-based pre-expanded particles of the
present invention comprises at least a polypropylene-based resin A
having a resin melting point of 140C or lower

a
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occur easily, an
therthin-whibporiens 16« ndsntdde degradesioo20nepwial fid #a<fnor higher.
melting, points of the polyprgpylene-based.resins A and B indi
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and a polypropylene-based resin B having a resin melting point of 145C or
higher. 15 [00181 The polypropylene-based resin A of the present
invention, in the polypropylene-based résin X to form the pre-expanded
particles, has a resin melting point of 140C or lower and preferably 138C
or lower, and is expected to contribute significantly to the melting and the
mutual fusion of the particles at the time of the secondary expansion by

SE@&m]heﬁfﬂé}%-i;ﬁpsf&J%%ufg{ the RURess of OBLRING A0 mRlderkaticleording

having a thin-wall shape, the polypropylene-based resin A content in the
palybrapylene ioasetaesitt Xrisspreférably ®@wsiton modd zme 9t ersearthod
less, apd more preferably.70 wt% qr more and 95 wt% or less. n
CDRETTOEEE s PO R LA BBl o P sy s sore
inguffigiesnt.apy tewonldakitivg afithethinwalkprtigns shroetnmes tancs:.

to be degraded. When the 25 content exceeds 95 wt%, degradation jn the
dfrarsbl sttty ehya P ElRIRGE d ARt RrE R PRI REIPUR Y T

PRENAMENAR NBYLEGH RS040 1 hpS1PRAREaRensdhasesh FeaI B

of the presentinvention has a resin melting point of 145C or higher and
pretetablyrtagdeor hilghle cositioaghanpeijprepylerpased sy Bassa

melti oint at the higher temperature side. it is 7 eX] : -
si(éorﬂ?rl}gégﬁﬁ/ c@ﬁ?ﬁ%%}eg 0 %Ege lrne(atlélnt? noggn eﬁ%%%&?&%@%ﬁﬁy ﬁ%ct gmmde
Cavir $Reof ipasm dfeagnig iim ghidpolyropyleneidiastidtrdsinot tmdcohen ¥dt index as
pre-expanded particles. It is expected accordingly in an attempt to obtain

a FRgtsE article of a box-shape for example where the fall-inward 5

phenemMenoLIREHS HeRbseREehdhexpRIyeraRylrRe-kased wsin B content
in the poly ro%ene-based resin X is preferably 5 wt% or more and 40 .
R PAB A e At Bkt Gr thite RISEeS6 RYsR B pesgnprises at

when the content exceeds 40 wt%, the moldability of

ere the en ermic values o
polypropylene-based resin X to form the pre-expanded particles, has a resin melting

point of 140°C or lower and preferably 138°C or lower, and is expected to contribute
significantly to the melting and the mutual fusion of the particles at the time of the
secondary expansion by steam heating. Therefore, for the purpose of obtaining a
molded article having a thin-wall shape, the polypropylene-based resin A content in
the polypropylene-based resin X is preferably 60 wt% or more and 95 wt% or less,
and more preferably 70 wt% or more and 95 wt% or less. When the content is less
than 70 wt%, the secondary expandability tends to be insufficient, and the
moldability of the thin-wall portions sometimes tends to be degraded. When the
content exceeds 95 wt%, degradation in the dimensional stability due to shrinkage
and the like and the fall-inward phenomenon may occur eastly.

[0019] The polypropylene-based resin B of the present invention has a resin
melting point of 145°C or higher and preferably 147°C or higher. Since the

polypropylene-based resin B has a melting point at the higher temperature side, it is
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these resins respectively are maximal in the DSC curves obtained when
these resins are melted by raising the temperature from 40C to 210C at a
rate of 15 10C/min by differential scannifig calorimetry (DSC). [00211 The
resin mixture according to the present invention comprising the
polypropylene-based resin A and the polypropylene-based resin B is
modified with the aid of an organic peroxide so as to have a melt index of

5 IOMI,, Toreand 30 Al 0L 185, AR relerabiv,R AAOMHIL A BIE

g/min oF 20 fé8s When the melt | alls within the
abbsitteseritiod sangesy e hightsecondheypekpandaldity -hada resin X to

satisfactory dimensional stability can be realized. The secondar

o TG P I GHAEISE et e B L TORER g attempt 10
94Pmim andonhendhedmelt nuex-exegeds 203w e dimensibnabard
stability may be degraded. 25 [00221 The potential effects provided by the

oo mersidadghtthe pheseyrdinienbely IHaDYE RetRsKpesin B content in
ificati i o .
AN Rl e AU SRSHHAR A ATORG or

ht polypropylenes. It IS regarded that due to the decrease
inltise, contentsrepiddrighyniplecUlar weight odripontitsr tleesfiuiditheof the

R S Sl e e e A e o o Lt e L

darance canpne o Ined. bue 1o

akpherdgscobeg advantagdeausveftectbeavendahiiin eyt enhenedhtl mattions
index falls within the above-described ranges in a mixing without addition
oftaRErGame ﬂ%%?(ﬁféi,-the addition of the organic peroxide 5 makes it

egpy I Phitfip.2dNa MAgR S iR 1N 3QlY i tREIAP AV HESRCHRBEY resins A

problems. There is no particular limitation for the og;nic peroxide to be

userl dhindieatipide orinedrgatitngarenlies ity Msmrndatbemaic values of
pe{}%ég%% Py Qe%j) é@ﬁ%ﬁ&%ﬁ?ﬁ&}%{iﬂ%&’%%@%@ G AGEIAEIAR these

peroxide; peroxyketals s

-bis{#inatylpenoedy)-B 13y S trisneghbh eyﬁdnhmmrﬂa_rdﬁrﬂ:m 40°C to 210°C at a rate of

R R
[0021] The resin mixture according to the present invention comprising the
po_lypropylene“based resin A and the polypropylene-based resin B is modified
with the aid of an organic peroxide so as to have a melt index of 5 g/10min or
more and 20 g/min or less, and preferably 5 g/10min or more and 15 g/min or
less. When the melt index falls within the above-described ranges, both a
high secondary expandability and a satisfactory dimensional stability can be
realized. The secondary expandability may be degraded when the melt
index is less than 5 g/10min, and when the melt index exceeds 20 g/10min,
the dimensional stability may be degraded.
[0022] The potential effects provided by the organic peroxides in the present
invention include not only the modification of the melt index but the
molecular chain secission of the high molecular weight polypropylenes. Itis
regarded that due to the decrease in the contents of the high molecular

welght components, the fluidity of the resin itself is improved, and



10

15

20

25

30

hydroperoxide, 1,1,3,3-tetramethylbutylhydroperoxide, diisopropylbenzene
hydroperoxide and cumene hydroperoxide; dialkyl peroxides such as
dicumyl peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane, 15
a,a’-bis(t-butylperoxy-m-isopropyl)Benzene, t-butylcumyl peroxide,
di-t-butyl peroxide and 2,5-dimethyl-2,5-di(t-butylperoxy)hexine-3; diacyl
peroxides such as benzoyl peroxide; peroxy bicarbonates such as
di(3-methyl-3-methoxybutyl)peroxy dicarbonate and

sdtiafmethexsdvotyfpesoxyp dicdahdiateiahbqarcfylesiefscughpasirance can be
-butylperoxy octate, t-hutylperoxy.20 jsobutylate, t-butylperoxy laurate,

DB erol}1S & AT AT e G BB EAS SBropten oF the case

wWabeRRiemaR-Bimaihis widihe TReBet@ AN raRUbdREIPMixin
acetate, t-butylperoxy benzoate and di-t-butylperoxy isophthalate..[OOZSf

WiHMAME BB Y RcBRRRI Resimaney sharrstAtiay ohdr sesanioperoxide
| . . sl ‘
iRl iy R k’%ﬂ%ﬁ%@éﬁ%g‘%ﬁh@ B%f%?@ﬁdgﬁgnﬂ’#lﬂﬂbaa%%@%egggﬁnbed

impair e advantageous effects of the present inveition when't
ppohipropylehberasedogsir ticabar thenpitiomn fyhethe bagediresin&iate to be

mixed tegether to prepare the resin mixtyre, and/or to the. .
el R G LB PSR dtemmetnais
spely propydeinet basetlresinapdnstide sl ylendryd sing sasit & highoxide;
density polyethylene,-medium density 9 polyethylene, low density
pﬁswﬁﬁ@iy% ,Sgﬁia@ﬁﬂehéaw@h%ﬁgwﬁsfyétﬁﬁé%ﬁ%%@w@%ane,
19ktrﬁigwgﬁfsaﬁéﬂﬁwmﬂ@&ﬁ@y@%@%,a?&fgé@myé?@&y)%m%md
acréllc acid copolymer and ethylene-methacrylic acid copolymer; and
2} Fanit hadile exior D panssddropsspsitesalele anhgtmigdtuopolymer
i Shoaae elhyiens 1159@@41]3@15} AR RALIrad o SRl
?&%ﬁ?\)/es may be ad(?e tot e%gsée resin W|t6iir)1 ra?nge%,’ notﬁ?%ﬁ%ﬁ%%gtﬁéene
ladiamtageods @i cisnoétiedyybsartrimudetiohal Fhkepexariglessnclude :dicumyl
nucleating agent such gs.talc: stabiljzers sugh as an antioxidant, a metal
RS TGNt B DR O ebioer. i 10 utaviolo
cabsbibérbamnylifisaviglehstabiiopr Dbilwerescenblighienst padoide, di-t-butyl
peroxide and 2,5-dimethyl-2,5-di(t-butylperoxy)hexine-3; diacyl peroxides
such as benzoyl peroxide; peroxy dicarbonates such as
di(3-methyl-3-methoxybutyDperoxy dicarbonate and di-2-methoxybutylperoxy
dicarbonate; and peroxy esters such as t-butylperoxy octate, t-butylperoxy
isobutylate, t-butylperoxy laurate, t-butylperoxy-3,5,5-trimethyl hexanoate,
t-butylperoxy isopropyl carbonate, 2,5-dimethyl-2,5-di(benzoylperoxy)hexane,
t-butylperoxy acetate, t-butylperoxy benzoate and di-t-butylperoxy
isophthalate.
[0023] Another polypropylene-based resin and/or another synthetic resin
other than polypropylene-based resin may be added within a range not
impairing the advantageous effects of the present invention when the
polypropylene-based resin A and the polypropylene-based resin B are mixed
together to prepare the resin mixture, and/or to the propylene-based resin X.

Examples of another synthetic resin other than polypropylene-based resin

include: ethylenie resins such as high density polyethylene; medium density
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metal soap; a cross-linking agent, a chain transfer agent, a lubricant, a
plasticizer, a filler, a reinforcing agent, a pigment, a dye, a flame retardant,
an antistatic agent and the like. [00251%or the purpose of obtaining the
pre-expanded particulate 15 polypropylene-based resin, the base resin is
processed into resin particles. For example, in the present invention, the
polypropylene-based resin A, the polypropylene-based resin B, an

?E@?&iﬁ erexide ARdne Ike,daaates withihe abavareseibrYy BoREMeAcne,

0 be added as required, are melt-mixed in advance by use of an

ehtriglet chasaddnBamisensitixes e tolEner tatikactsibslmodessedradymer,
N pariiculate pol &E%gxieﬁ%lbgﬁ ‘?'e{ﬁ%ré he@}’ﬁ%gp%& ﬂéea%iﬁac%',ﬁ!& DaR&nd
such as a cyllndqulcal, I|p¥|c cylindrical; spherical, cubic or recta gﬂ ar

paradiele pipask shdpes ant) higving: agpartiote welglotofpréfetabbpOlPater1 Ond
mg, and more prefer?éply 0.5 to 6 mg. [00261 An example of a method of
SR G HE b RRE 8 ibed 25 polypropylene-based resin particles

inigoRle-axpandec particles: farexampia digs tepsy A dishRis Rt b ase resin
polypropylene-based resin particles in water together with a volatile

S HRIAG BRI Iﬁﬁ)falwmg e adrentages piepsrsspl the present invention.
RAMRIORYIGRE PREGE. 1SS AISPEIRILHe ARG e HEPGRIPR I Gsuch as an

temperature in a range of -25C < M <_+10C, and more preferably in a
rangexulaf0@ mhat 30reECasorl0 phosplimprelnstd theorskatie Sodningr. an

%ﬁ?%‘&%@eﬁ%gﬁﬁ&’p&’ leng;oasad resip particles where I den ES%&P%M a
melting point of the po ypropyllene- ased resin particles, anddischarging
the dispersicnbibeiphlypropylana chain padticifes apeh the whteraumder an
atmosphere of a pressure lower than inside the vessel, while 5 retaini

' g9
PERERTBERAHL i FFELSEE o6 o PRI BEs Lpgr e tardant, an

appiicatinn.ebRressurgdigher than the vapor pressure of the volatile
foaming agent, thereby the pre-expanded particulate

AERETb Y » aserossHi dirdneibanae sTowedet RAB KSRGS

el ﬁ}%’ﬁ%ﬁi‘@fgﬁ%ﬁﬂﬁs@%‘%ﬁ? | éiﬁ%%ggégs@@% REERARNODALINGS. For
example, in the present invention, the polypropylene-based resin A, the
polypropylene-based resin B, an organic peroxide and the like, together with the
above-described additives to be added as required, are melt-mixed in advance by
use of an extruder, kneader, Banbury mixer, a roller or the like, to be processed
into particulate polypropylene-based resin having a desired particle shape such
as a cylindrical, elliptic cylindrical, spherical, cubic or rectangular parallelepiped
shape, and having a particle weight of preferably 0.2 to 10 mg, and more
preferably 0.5 to 6 mg.

[0026] An example of a methed of expanding the above-described
polypropylene-based resin particles into pre-expanded particles, for example has
steps of* dispersing the polypropylene-based resin particles in water together
with a volatile foaming agent in a pressure vessel o as to prepare a
polypropylene-based resin dispersion; heating the dispersion to a temperature in
a range of —25°C <M < +10°C, and more preferably in a range of -20°C <M <
+5°C so
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10 agents, inorganic dispersing agents such as tribasic calcium
phosphate, basic magnesium carbonate and calcium carbonate and also
auxiliary dispersing agents such as sodfim dodecylbenzenesulfonate,
sodium n-paraffinsulfonate and sodium a-olefinsulfonate. Among these,
tribasic calcium phosphate and sodium dodecylbenzenesulfonate more
preferably are used in combination. The used 15 amounts of the

dishersingeagant andwiilirvodispersingragentivapydepanding-pa«thBresin

types thereof and the type and used amount of the used .
poKprpyIdiebbsdenesintlmrarcting rie dEpBrSIYRGERY Rnadug frrasin
GANtEnLOT O HpaUmBY el fOLe AkiaRy ﬁwﬁwe@lgleg%;ms and

added In" a content 0 01 parts by weight or more and 0.1 parts
weight @ lessipen 002G phets by aveightwiavater thisrugually Preferaiste while

to use the particulate polypropylene-ba e(%resin in a.content of 20 parts
Saven et e e e
weighefonaiey fesdhe puspeselainatisining satisfacteryidibperdiility foaming
thereof in water. [00281 Examples of the applicable volatile foaming .

5ETTs SHERSUE REE DO bGP HEIIgen R EAPRRE A6 Con be
betlingReints Qfs20 o206 RResiic. Axamplasitharaetinclude peapane.

butane, pentane, hexane, dichlorodifluoromethane, ’ .
diHBhothu Hiiprepevatient At HisrdifReksioatians pisfetale iforigie, as dispersing

methylene chloridg.and ethyl chlorid hes M0
S A A L P A R
limitatioion thebamauntsdf shesenvol abive doamingpdgentsibad thspmedn g
amounts can be set in sideration of the types of the foamin e

AR PGB SRIEER oS P e ST h AT T et and

spdcemveideephiievesselRraferaklye thaised ampauntghesgdhis and sodium
parts by 5 weight or more and 50 parts by weight or less with respect to

oo prameByeregtiont thases i Bblypro ek sasdimedm- oddgused
'Q:ﬁ@@f’f't%f?ﬁ@%i@if‘émﬂgugé%%@%&Q%n%@ﬁ@ﬁgrgﬂl?tﬂgefﬁ@wdependmg

agents, an example of available methods for economically producing the
on the types thereof and the type and used amount of the used

polypropylene-based resin. Preferably, the dispersing agent is added in a
content of 0.2 to 3 parts by weight, and the auxiliary dispersing agent is added in
a content of 0.001 parts by weight or more and 0.1 parts by weight or less per 100
parts by weight of water. It is usually preferable to use the particulate
polypropylene-based resin in a content of 20 parts by weight or more and 100
parts by weight or less per 100 parts by weight of water for the purpose of
attaining satisfactory dispersibility thereof in water.

[0028] Examples of the applicable volatile foaming agents include hydrocarbons
or halogenated hydrocarbons having boiling points of -50 to 120°C. Specific
examples thereof include propane, butane, pentane, hexane,
dichlorodifluoromethane, dichlorotetrafluoroethane, trichlorotrifluoroethane,
methyl chloride, methylene chloride and ethyl chloride. These are used each

alone or in combinations of two or more thereof. There is no particular



10

15

20

25

30

pre-expanded particulate polypropylene-based resin is a method in which,
for 10 example, a hydrophilic compound is contained in the
polypropylene-based resin, and the wdtkr to be used as the dispersion
medium is used as a foaming agent (for example, JP H10-306179 A and
H11-106576 A). [00301 The expansion ratio of the thus obtained
pre-expanded particulate polypropylene-based resin is preferably 10

1SS oM OLE 1Rd, AONMES AT IRSS, vhP-aNd raiRiRteierably I5.HP8s Qbed

more and 40 times or less. When the expansion ratio falls within the
abvendie sendenl vefingeconstlngativaighthad yesssththsryosanipeasrats and
rengih as.ih It f ti ' in-
i T e T
podvenparddad pasticulatBrpblyphdpytéresbadetresin ish20upfefe faphr 50bm

or more and 1000 less, more preferably 50 m or more an Omor
QL B PP aBA) o0 BISPbS Mt OB OP I LOARR Ahe> by
cell digretars pretwiitindhesepangesnthBaneldahilily and dimensional
féz)%giyiend to be improved. [t00311 In the melting point measurement of

Ropidiipparithesnyt Balaimarerie sbanmidgcabatheny (Bskpming
thes RES;exPaRded RATHCHAIE 1RO NRIGRYIE B Paset IRRIM RS I8 RieRG the

invention has two melting points in the DSC curve obtained with 4 to 10

ity e estpd idetipalicutat Baenple neyhineedarsing tireatonspbpgkipew hich, for

from 4QC t0,210C at.a rate of 10 G/min, gne._bein e meltin int .
el i S R R DR Db

er 0 as the lower temperature
obtamechft ohethe: taeitinhepesddbasedeatidhe k20w nysidiline statexdrigirmally

Gt R Wb VR R G VR
ObtanE AT & meling ReakdaservRd LoHhe idhere lempadiurgaitedhte

the lower temperature side melting point; the difference 5 between these

PRITPEPPBIAS Ranfslyerin ramalitelOrraee @rdna e GEEtHagR or less,
diffgrenee) IS ALeRRPY; 20,05 OF Mok 204 MRS ally 22FH0N the

more. No particular Upper limit is set for this difference but practically a
expansion ratio falls within the above-described ranges, the lightweight and

satisfactory compressive strength as the advantages of the expanded article
subjected to in-mold expansion-molding process will be attained. The cell
diameter of the pre-expanded particulate polypropylene-based resin 1s
preferably 50 um or more and 1000 um or less, more preferably 50 pm or
more and 750 um or less, and further preferably 100 pm or more and 500 ym
or less. When the cell diameters are within these ranges, the moldability
and dimensional stability tend to be improved.

[0031] In the melting point measurement of the pre-expanded particles by
differential scanning calorimetry (DSC), the pre-expanded particulate
polypropylene-based resin of the present invention has two melting points in
the DSC curve obtained with 4 to 10 mg of an expanded particulate sample
by increasing the temperature from 40°C to 210°C at a rate of 10 °C/min, one
being the melting point (hereinafter, referred to as the lower temperature

side melting point TL) obtained from the melting peak based on the
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value of 35.0C is the upper limit attainable through production. When the
DSC peak difference is less than 20.0C, the molding condition ranges
such as 10 the pressure and temperature ranges of the heating steam
tend to be narrowed, and/or satisfégtory secondary expandability and
satisfactory dimensional stability will not be obtained easily. [0032] With
the melting peak heat quantity a (J/g) of the melting peak (hereinafter,
referred to as the low temperature peak) based on the crystalline 15 state
cr9dgiliaty pessessasiinlhe dasesesibyoflihdpre-eepanaed gertithlatdeing
polypropylene-based resin of the.present inventign and the melti ea
A 3 R BIAAL et LA ST TR PR PR B e
nidith dereRer At e ARkl abseived aivifie hipbek tehapevatlion sile oiler
low temperature peak, the ratio of the melti‘r;l‘%geak heat quantity based

tesAnARAzENigH R AfgbrRIORCS tRIMRERAE PO FICH T GBS e theitHEprence
b Qeﬁ{egéjﬂé@tﬁ%%%(ﬁ%m%ﬂﬁmfﬁ Pepke R Ut et einalieto as the

reterred to as the peak ratio as the case may be) is preferably 10%
D&Grekadiffe00s o lesprefenhhip 200 fe rabip asyaodmorecane s obbr 22°C
less. Whep the DSC,peak ratig falls withip the aboverdescribed range, t
O Re LR ooy SR S e My o
vehrhe aganed edsdynmnd: thei suffieieniihoidingugioprssingtividth Péhdoethe
obtained easily. [0033].In the resin melting point. measurement bg h
Difrepsntrafideariiig IR AFBAARAR B4y, SheRalHEsY PIRE SR a5
tRS folowsAfiRa thaniharpal bistanceliepinge4 i G maRitexpapdes
particulate sample from 30 40C to 2 10C at-a rate of 10C/min to be once

navstscanandén cabirfaater seoprsatsaean dabilifveamrd srtislretory
ﬁ%r%g%ﬁg g%%%%@é%%%%maﬁg&e%ﬁ@te of 20C/min and

me curve. The crystal melting peak observed as a peak
[e036¢ Métimim endtthe reidohaad g SCdBYefisharanl tingep eak
ocated at the resin melting, point. 5 [0034] As for the,pglypropylene-based ..
e B e L BRSO AT e LA e 398 Fatine
sPaciasaiinsiighpheidhe ddsintneling peiihisf the pre-expanded particulate

polypropylene-based resin of the present invention and the melting peak heaf

quantity B (J/g) of the melting peak (hereinafter, referred to as the high
temperature peak) observed on the higher temperature side of the low
temperature peak, the ratio of the melting peak heat quantity based on the
high temperature side melting point to the sum of the melting peak heat
quantities of all the melting peaks (B/o +8)) (hereinafter, referred to as the
DSC peak ratio as the case may be) is preferably 10% or more and 50% or less,
and more preferably 15% or more and 45% or less. When the DSC peak
ratio falls within the above-described range, the balance between high
secondary expandability and shape retention can be attained easily, and the
sufficient molding processing width can be ohtained easily.

[0033] In the resin melting point measurement by differential scanning
calorimetry (DSC), the resin melting point is defined as follows: after the
thermal history of heating 4 to 10 mg of expanded particulate sample from
40°C to 210°C at-a rate of 10°C/min to be once melted and then cooling from
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preferably 130C or higher and 160C or lower, and more preferably 130C
or higher and 155C or lower. When the resin melting point falls within the
ranges, a sufficiently fused in-mold expansion molded article can be
obtained 10 by using a conventionaBmold structure and a molding
machine, and an in-mold expansion molded article having a satisfactory
compressive strength can be obtained. [0035] In the resin melting point
measurement of the present invention based on differential scanning

dlodirnedy iCis prefatallf 10aCanaakinr sarhp Bhiouideniskael 6 an40°C to
th c>E;‘itgher tempe atq)rﬁ{side of the C{%{S al melting ﬁe%ak for which the
dotemratafid i Hamand mstied fbrge i helprases: invhassrstal

neRigie YR YRlRE A  SAYSHRIEUSHE IR ML Ao RUIMNEE value in this

temperature and another crystal structure to melt at a higher temperature,
DipE meeeysihrkeaitoppdakardratotly nesin srltingmeinhe 20 higher

rat ' . ielg of resent ..
(R Al T ] SRR omion, e
rpsippopytetied tiseck of sireqf ke paiasest dy dntib th eusismthe:Imgoidint is

expansion in ethod. [0 amples of available methods for o
T e DR R oo e BB 0B B eian 6 C or
lihéh presedtipyadtion ivtertheWheldederticla incilge: (B HHEraNRaRHR the
particles are subjectegétso a . pressurizing treatment with an inorganic gas

13 gRmRifHigRRI s shitcreldRrRHB HeRgasidgd arbinigran e obtained
kﬁﬁ%{éﬁ&%@ Rt INEHRAlINERRAUE-eHNe RAYCSRIeR 18 PARIRICS Ai6n

ed info a mold, and then the 30 particles are fused by heating With
15taaedopthaninerferdsdahphéichenhaiog MsaestriietvinQapasssvditigngth
CIX[@%I (%Lé i ggf?n S51-22951); and (b) the expanded particles are
pressurized with a gas pressure and then filled into a mold so as to be
(03] bivheratinesivith steam woithenike sithriheaidfahih e resbot bekiaican

LRSS el represe U e iblenten o
shoulder is observed on the higher temperature side of the crystal melting
peak for which the endothermic value is maximal. In other words, in the
present invention, it is preferable that there are a crystal structure to melt at
a lower temperature and another crystal structure to melt at a higher
temperature, and the crystal melting peak preferably has a shoulder on the
higher temperature side thereof. )

[0036] The molded article of the present invention is obtained from the
pre-expanded particulate polypropylene-based resin of the present invention,
using the in-mold expansion molding method.

[0037] Examples of available methods for processing the pre-expanded
particulate polypropylene-hased resin of the present invention into the
molded article include: (a) the expanded particles are subjected to a
pressurizing treatment with an inorganic gas so as to impregnate the
particles with the inorganic gas to impart a predetermined internal pressure
to the particles, then the particles are filled into a mold, and then the
particles are fused by heating with steam or the like (for example, a method
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of the pre-expanded particulate polypropylene-based resin is subjected to
an internal pressure of 9.8 kPa-gage (0.1 kg/cm2-G) or more, filled into a
mold that can be closed but cannot beldealed, and molded with heat of
steam. According to this method a box-shaped molded article having a
thin-wall 10 shape can be molded easily to have a beautiful appearance. It
is preferable that the density of the thus obtained molded article of the

RESSEMIYR LS withiny2viiage ront 00 im I8 DX mE/OMBad\(h) the

molded article having a density falling within this range has the
hghtaem@glmametcle&ha@a@mmx@dmth mekFasaRBIsnamd Heepdified into a

qardly ¢ gfﬁﬁhﬁt% gpﬁgtmﬁt-‘f matiop tt&tmﬁtﬁmglgmg)me

ecredsé the defec |ve i0, and hence the productivity may
saﬁstaai&;m@@ﬂﬁ)@yaappﬂeprﬁﬁie%mgplatlmmmé}tﬂmy feltidldnd

econd Sj tio at the time of Id oldi
S e o o Yo TRl e
emﬁ@%wéﬂﬁtﬁ%ﬂargelﬁl%me@ylpgt@pdeﬁymﬂmeﬁmmeetajgmed to an

Examples [00391 In the following, the present invention will be described

i Al wRsTaRereh 9 Baanpred) bltsfiasiEdert moEhtdied Hye a mold
thﬂufgaﬂ% tqotttee& BRI 25 SRS R eGP RS ReRSH B MeRhal

ase resin> In e differential scanning calorimetry (DSC), the resin
rzhetun@n}@tntﬁbldehaé@d&afbhm@a@ﬁtérﬁhddhérmﬁl%@s@ymgﬁeﬂmg\Maﬂ

10 m ex d partic ample fr OC t0 210C at rate of
e e B S TR AR ARG R erable
@h&ﬂﬁtmdhﬁbeﬁafmmlme ma&mwmm&toﬂmmﬁmm@énmn

10C/min and melted 15 to give a DSC cu he crys eltin
pYarvadE & e dr o Cﬁﬂ? eyt fFF@rml @ﬁﬁt %tﬂr% 2

I3dakay 1Q1be Jocateskpiiie - 4a3i MARIUAY Relt-wiehing RPRicharacteristic to

measurement of pre-expanded particles>
an in-mold expansion molded article, and hardly causes shrinkage and

deformation at the time of molding to decrease the defective product ratio,
and hence the productivity may be satisfactory.
[0038] By appropriately regulating the expansion ratio and the secondary
expansion ratio at the time of in-mold expansion molding of the pre-expanded
particulate polypropylene-based resin, an in-mold expansion molded article
having a desired density can be obtained.
Examples
[0039] In the following, the present invention will be described in detail with
reference to examples, but the present invention is not limited only to these
examples,
<Resin melting point measurement of the base resin>

In the differential scanning calorimetry (DSC), the resin melting
point is defined as follows. After the thermal history of heating 4 to 10 mg of
expanded particulate sample from 40°C to 210°C at a rate of 10°C/min to be
once melted and then cooling from 210°C to 40 °C at a rate of 10°C/min, the
sample is again heated from 40°C to 210°C at a rate of 10°C/min and melted
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5 In the differential scanning calorimetry (DSC), in the DSC curve
obtained when 4 to 10 mg of expanded particulate sample is melted by
raising the temperature from 40C to 210C at a rate of 10C/min, a melting
point obtained from the melting pe]a5< on the lower temperature side is
taken as the lower temperature side melting point (hereinafter, referred to
as TL, as the 10 case may be), and a melting point obtained from the
melting peak observed on the higher. temperature side of the lower

toeginpe riks sidevaeltiiyepains tal taledt as prea bigienrtem peratpeaisidethe

melting point (hereinafter, referre%éio TH, as the case e%;tll'h
CRREPRHED BLIGETHLS AP e PAS SRl by A e DLl (et ot the
rBsintmeasiyr eaiant for other cases> In the differential scanning

calorimetry (DSC), in the DSC curve obtained when 4 to 10 mg of

<Mphraed patimearscamend i praisanired aaried9emperature from
40C to ﬂ%%ﬁéﬁéﬁ&&ﬂ@&é&%{%ﬁ%ﬁ@ﬁ%ﬁ&?qﬁmw@m&%

endothermic value is maximal is taken as the résin 20 melting point. <Melt
origan ereubarefbnid mog tfeemuinihert p antasladmenmizle Meselted by raising
easurement apparatus, i in JIS-K7210.is.used. The melt index_ .
O e R AR g ot
oD 00h ad frénihih iengthiaktihe 45 arifihe bivB000:0102% tame, ddead tfl2160s the

g, and 230 0.2C. <Expansjon ratio measurement> From the weight of the
BRI R D108 B USRERAS QEFHIROURS BTORIE Aleakuitine
cRysHbpasgingihe: saRIBe IR IEIREARIAN Broneasying fiagk daR 9BESHed

of the pre-expanded patrticles is derived, an d the 30 base resin density is

omibe digp et emrespiaR dlde ndithto previdemetaslurpadsisreling point is
tSRESCANY RERAGSISI IR IFASHE BRI LS SR AN SHRAM P red to
ratio in the present invention is a physical

as TH, as the case may be). The difference between TL and TH is
represented by At.
<Resin melting point measurement for other cases>

In the differential scanning calorimetry (DSC), in the DSC curve
obtained when 4 to 10 mg of expanded particulate sample is melted by raising
the temperature from 40°C to 216°C at a rate of 10°C/min, the crystal melting
peak for which the endothermic value is maximal 1s taken as the resin
melting point.
<Melt index measurement>

For the melt index measurement, an MFR measurement apparatus
described in JIS-'K7210 is used. The melt index value is a value measured
under the conditions of an orifice of 2.0959 +0.005 mmg, the length of the
orifice of 8.000 +£0.025 mm, a load of 2160 g, and 230 £0.2°C.

<Expansion ratio measurement>

From the weight of the pre-expanded particles to constitute a sample

" and the volume measured by submerging the sample in the ethanolin a

measuring flask, the density of the pre-expanded particles is derived, and the

base resin density is divided by the thus obtained density te provide the
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property value obtained by the following measurement procedures. 5 (1)
The bulk density pi of the pre-expanded particles under vacuum is
measured. (2) Inorganic dispersing agéfit is applied sufficiently on the
surface of the pre-expanded particles, as a treatment for preventing the
pre-expanded particles from fusing each other due to steam heating. (3)
The pre-expanded particles treated in (2) are placed in a container having
axpOnstpsctire such as a wire net to allow a sufficient action of heating of
the pre-expanded particles by steam, the container is placed in a molding

meRYImEATOP X BR ARSI 282 FeCafIdiTABEGred by Toyo Kinzoku Co., Ltd.)),

heated fgf,2 SeEARLR A3 - AEAT RPEESAUIR 294 KRR 0AgM B39 ﬂhysical
kgf/lcm2-G), and then cooled with water for 50 seconds. 15 (4) The

ipongaticvdisperging abent belfieling e thesurfacendbtiveetkiiess-out
X ed particles is,washed out, and the pre-expanded particles are
O R T S e S B R R R e

102 ohiheapie dxpantedapanicespphidarsvéittamlafter thesdrfing ofthe
measured, and the secondary expansjon ratio X2 = E/PZ (times),is

BERERARS BBt Hatind BRATERE (RSP o i Br el tictes

RATHCIaS HRREVAUMNIIE {1 )tand Reatifie above-described operations
are carried out twice on each of the specimens, and the average value is

tekerhastreseasiidaryeajsarsratorhio 2kame aire & bamamorsnzs e tHe o
melding svalyation,molding is gavried. outy Use:0h 2 Mmeld:fgvpg,2

shape shown in Figure 1 (the outside design dimension of the molded
antictecpd2dednarkid@68 bnvtoa 266 muuitaendime pSiorddhthentblitivgatiachine (for

portion: 1 x 153 mm x5 mm) and under th ng steam
At OB AP RGE 15) R AED a0 00 LPACUAge (aprecondsat o
kablom ressulben 2theksuriace ol edhinavalpdtlien @oatktheitBOvater for 50

dimension c (the central portion along the longitudinal direction) are 17
&G5N¥fed. In FIG. 1, a denotes a thin wall site, b denotes a portion for

MGAY 1Y,3 G20 A ROLIAN. IMENIeRBNE HNRIRS PAIAI -out
measuring an edge portion dimension. In the present invention,

pre-expanded particles is washed out, and the pre-expanded particles are dried in a
thermostatic chamber at 75°C for 12 hours.

(5) The bulk density pz of the pre-expanded particles under vacuum after the drying
is measured, and the secondary expansion ratio Xz = pi/pz (times) is derived from pi
that indicates the bulk density of the pre-expanded particles under vacuum in (1)
and pa.

The above-described operations are carried out twice on each of the
specimens, and the average value is taken as the secondary expansion ratio.
<Molding evaluation>

In the molding evaluation, molding is carried out by use of a mold having a
shape shown in Figure 1 {(the outside design dimension of the molded article: 327
mm % 353 mm x 256 mm; the dimension of the thin-wall portion: 103 mm x 153 mm
% 5 mm) and under the heating steam pressures of 196 kPa-gage (2.0 kgfiem?-G) and
294 kPa-gage (3.0 kgfiem?-G).  Then, the surface a of the thin-wall portion and the

dimension ¢ {(the central portion along the longitudinal direction) are
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the “‘complicated shape' denotes the shape as shown in FIG. | for

example. (I) Surface appearance 5 The surface appearance evaluation of

the surface of a molded article obtained @s follows is made as described
below, The pre-expanded particles are subjected to an internal pressure

of 9.8 kPa-gage (0.1 kg/em2-G) or more, filled into a mold that can be

closed but cannot be sealed, and heated with steam under a pressure of
29ukRa-grRaedd.Q keflem2qG) aupievidedhesmplded artislesnta; denpt@pdrion
case of an article, where all the contours of the expanded particles -
dppragfingnd odsretpie soifarEHRSEIHE BTGIEHG Brticledirenfifed oliparesent invention,
?r%'ac%ﬁéﬁipa%ﬁ' cig5- BORAANTIRKES ARJPHTHER dhg syfface of the

expanded particles exposed on the surface of the molded article. P’

denotéscaugaserof an article, where voids are found between the
expand articles, or_wrinkles are found an th sur{ of the expand .
il oG R TR B ey BTl
stabilihyoAfiereaelding D heatipgnndthstirrEbtndgE@pressitentd 2Q4%ure of 9.8

kPa-gage (3.0 kgf/lem2-G), the molded article is allowed to stand at 25C
freLs RS, HHem dRhearto Uetind 2kl sedhE e B a1 RRithe sealed: and heated

temResptRdegiated abobE ok s osiks rthensiakeRQut dhersliamrand

then allowed to stand to cool‘at 25C. On each of three molded artiple '
specimers tsugcoprainefathaidimtaissich fis)ceurneRs gretdigaarticles appearing

gﬁﬁ%&%ﬁﬁ%@%"f"ﬁ% 0LINEAYRIAYE YAlMG ARG YAINER NHE &%&ﬁ@% A0%und on

e required quality dimension 345 mm is derived; the case where the

dif evdneeftonnthe dequinedsqupdiyd dithensibee fdlisewithind artialkge from

20to +2€Qdmm is taker% as ac e%%ple. <Overall gvaluatlon> G 9&%%}1615% or

i ‘ th
that both th&&if4cE 8 BpRATARE ARG WINCTSIRA] SISty arar™

aagNabienharthndf fritenoipsam ik kesulmpitcta envallatonshe molded
[0040] (Example 1) With respect to a resin prepared by mixing 90 parts by
\Rfé‘i?jﬁt of an ethylene-propylene random copolymer (resin density: 0.90

M SeRinmeling point: 138.0C) and 10 parts by weight of another
ethylene-propylene random copolymer (resin density: 0.90 g/em3; resin

melting poita80ing B0 e Vigerety wéighpotpmotety bleesd® Bafamn’-G), the
%\@9@%&)2@&8&3@9&0 A3 Pg%‘%‘&%ﬁ%%@? HEXAR 2R AN Y RCIIE D ammber
orp.) were ry-bsltencfle
with a temperature regulated at 65°C for 5 hours, then taken out therefrom, and then allowed to stand
to cool at 25°C.  On each of three molded article specimens thus obtained, the dimension (b} is
measured; the difference between the average value of the (b) values thus obtained and the required
quality dimension 345 mm is derived; the case where the difference from the required quality
dimension falls within a range from —2.0 to +2.0 mm 1s taken as acceptable.
<Overall evaluation>
‘G’ denotes that both the surface appearance and dimensional stability are acceptable, and
‘P’ denotes any other results in the evaluations.
[00407  (Example 1)
With respect to a resin prepared by mixing 90 parts by weight of an ethylene-propylene
random copolymer (resin density: 0.90 g/cm?; resin melting point: 138.0°C) and 10 parts by weight of

another ethylene-propylene random copolymer (resin density: 0.90 g/em’; resin melting point;

147.0°C), 0.1 part by weight of powdery talc and 0.3 part by weight of an organic
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per 100 parts by weight of the above-mentioned resin. The thus obtained
blend was extruded from a 50-mm single screw extruder set at 200C into
resin particles of an ethylene-propylenelfandom copolymer (resin density:
5 0.90 g/cm3; melt flow index: 13.0 g/lOmin; resin melting point: 144.0C)
having a weight of 1.3 mg/particle. Ina 10-L pressure vessel equipped with
a stirrer, 100 parts by weight (50 kg) of the thus obtained resin particles

yerexplaced; endisispersad in 300 marisby weils P WaEr Wethedry-blended

presence of 2.0 parts by weight of tribasic calcium phosphate

pradOR ety el 00tBnebruar mensviar Ceesind.) Bhe thos phigned
@(ewda'%%m&ga fie fs%'ﬁ-%gﬂfm&%ﬂ Qc&ggéggﬁﬁga@ﬂ%%g SISPS5SI9Mto

liquid, 18 parts by weight of isobutane Was a while stirring the
disperpioriiktpsid, andetie dispersipnltigaidanas meatpdlforbd L5SinAd ehisity

i sSepus isoputane, wa ded to regulate the pressure insj
R e Foos SR R R b e
Pressire Rsidg the presauyeavaske! Washemnd, paistainedoyidl ggseepsd with
isobutane, pellets and the agueous dispersion liquid were discharged.into

thS AT e JOGHPA Hif Y Sitte oF Aol theuidinsteh iBahE tRrBaAFfkgs were
Q1A BChAN0E Ve ZPInRIANer Wiansier i ARtain pre-grPandedr 2.0

particles having an expansion ratio of 25.6 20 times, a DSC peak ratio of
Fryssdnaveeishtandéroh2d v lqinenspborpihnt cdmansfaatiznst ntfgihei
-expande rti w A5 malding _w ith the
L S P B R
satisfecifing sififaagecapJearhe chendtatistak thsp diviendioat, st8lypkityt 2y

GosTabletiie ~oaL 6 OTUCTCTAL 6 QCTEVINOONIL
dispersion liquid was heated to 141.5°C. At this time, gaseous isobutane
was added to regulate the pressure inside the pressure vessel to be 1.73
MPa-gage (17.7 kgflem?). Next, while the pressure inside the pressure
vessel was being maintained with gaseous isobutane, pellets and the aqueous
dispersion liguid were discharged into the air through a circular orifice of 4
mm in diameter fixed at the rear end of a discharge valve of 25 mm in inner
diameter to obtain pre-expanded particles having an expansion ratio of 25.6
times, a DSC peak ratio of 31%, and a At value of 21.7°C. The secondary
expansion ratio of the pre-expanded particles was 2.75 times. A molding
was made with the thus obtained pre-expanded particles to obtain a molded
article having satisfactory surface appearance and satisfactory dimensional
stability.

[0041] [Table 11
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(Comparative Example 1) Pre-expanded particles having an expansion
ratio of 26.5 times and a DSC peak ratio of 29% were obtained in the
same manner as in Example 1 except that kneading with the extruder

Was sRriedeph vitheuiadding the 5 organic peroxide which was added at

the time of blending in Example 1, and an ethylene-propylene random
copolymBrereaianitsbigr 080 dreies mﬁxwm%atm%wﬁmﬁﬁd a
Eﬂglﬁ‘” 0t 14320) Wé?etﬂﬁ{%%}é&‘?ﬁ?ﬂdﬂs%’a% FISREISI VoI, Wase 1
eated to 138.5 , and the pressure inside the pressure vessel was
regatateehtokdne dditds M gag extiidkgflom2)rihkosgceittiant edgansid e

ratio af 10 the pre-expanded particles.was 2.10.times.. A molding was

B PO S BB A IS S AR LB R - e o
moldedapicieynighdbs fupimebitiie-suifacaparticles akihe meldedw index:
article was somewhat unsatisfactor;gf()é%%?;) (Example 2) F?re-e;tElanded

et ieuHavIg amsibasssitatd bEX4 2imeke e st tampbdbsigrsrsion
2 AQ% 2HNYAIE 33553€ wieta RbiRIned iR heiSaMe PARRREESedle] was

Example 1 except that a resin prepared by mixing together 80 parts by

wesighttast tnbetAyTdridpromgend rarddanedpoVhresqeesitrtenshgneion ratio of

cm3; resin_melting point: 131 nd 20 parts by weight of another .
s e L S R o AR R S0 e e
olteking d pintekd 2 :0) warei d0susedsinoplaceinfausiolg tdearekile usechinh the

xample 1. 0.1 part by weight qf the .
If:rusamnpo ghe smpface p){artgzgas o(% tke molded article was somewhat unsatisfactory.

[0043] (Example 2)

Pre-expanded particles having an expansion ratio of 24.4 times, a DSC
peak ratio of 25% and a At value of 26.3°C were obtained in the same manner as
in Example 1 except that a resin prepared by mixing together 80 parts by weight
of an ethylene-propylene random copolymer (resin density: 0.90 g/em3; resin
melting point: 131.0°C) and 20 parts by weight of another ethylene-propylene
random copolymer (resin density: 0.90 g/cm3; resin melting point: 147.0°C) were
used in place of using the resin used in Example 1. 0.1 part by weight of the
powdery talc and 0.4 part by weight of the organic peroxide were dry-blended
with the resin thus prepared, the thus obtained blend was kneaded with the
extruder to obtain resin particles of an ethylene-propylene random copolymer
(resin density: 0.90 g/cm3; melt flow index! 15.8 g/10min; resin melting point:
136.9°C), the dispersion liquid was heated to 139.0°C, and the pressure inside
the pressure vessel was regulated to be 1.72 MPa-gage (17.6 kgf/fem?). The
secondary expansion ratio of the pre-expanded particles was 3.02 times. A
molding was made with the thus obtained pre-expanded particles to obtain a

molded article having satisfactory surface
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powdery talc and 0.4 part by weight of the organic peroxide were
dry-blended with the resin thus prepared, the thus obtained blend was
kneaded with the extruder to obtain regih particles of an
ethylene-propylene random copolymer (resin density: 0.90 g/cm3; melt
flow index: 15.8 g/lOmin; resin melting point: 25 136.9C), the dispersion
liquid was heated to 139.0C, and the pressure inside the pressure vessel

WesIegHlaled 86 kM2 MRaia3eR LbAaS KYHEMe), The secondary

expansion ratio of the pre-expanded particles was 3.02 times. A molding
Wikt dlade wparrst inaSabramledpre-expanded particles to obtain a

molded article havi isf r rface 3 ranc .
catistact o b R B e AR RIE B times and a
Prgcexpakdedipafizies havinglamnexpbnsitre ratin @h2gu timesiandsample 1
DSC peak ratio of 25% were.obtained in the same manner as in Exampl ,
PRt AABOLIAE B IR BF L B RERERaDg Ch B ooy e
CoRelymatsifesinglepainy: 0:00 §/6BRi K8 8 iMe ing poM WL LeH Wb lace of

used in place of the resin used in Exam%Ie 2. 0.1 part by weight of the

phtveRTPaRedas Mmielidd dohBawihIHEUghoIghide RAY feadral was
(Bmﬁﬂ%qg&lﬁ%mswlfﬂ?@ﬂ@‘&gﬂ%@%@ﬁﬁgﬁﬂdﬁ{éqm%ﬁt%l?ned blend was

ethiylene-propylene random 1.0 copolymer (resin density: 0.90 g/cm3; melt
flowaddéxyva 7 giiommudssinombtaing poiethynsOrabeldispeasidaniquid

was heated,to 124,0C, .andt ressure jnside the,pressure,ygssel. was
R AT 08 S I e
reidtofghepre-espasrddd fhardiles was Lpditines: Remelditg MdOAtadend the
with the th,us,(abt ined pre-expanded 15 particl}es_ '@obgﬁin a,molded (17
AR BRHBTING PEoPTESIBH OF e S UMATE BRMERS R Mo g 171

angriange dmensienakishynkags JRRARLICeMRBarpive Hamapte Pmicles was
pre-expanded particle having an expansion ratio of 25.4 times and a DSC

dedk tanesef 259adngokifsaadaeBaihe Wawnebtine Erappranded

particles to obtain a molded article exhibiting poor fusion of the surface
particles of the molded article and large dimensional shrinkage.
[0045] (Comparative Example 3)

A pre-expanded particle having an expansion ratio of 25.4 times and a
DSC peak ratio of 25% was obtained in the same manner as in Example 1
except that 100 parts by weight of an ethylene-propylene random copolymer
(resin density: 0.90 g/cm?; resin melting point: 131.0°C) was used in place of
the resin used in Example 2. 0.1 part by weight of the powdery talc and 0.4
part by weight of the organic peroxide were added to and blended with the
copolymer, the thus obtained blend was kneaded with the extruder to obtain
an ethylene-propylene random copolymer (resin density: 0.90 g/em?; melt flow
index: 17.4 g/10min; resin melting point: 130.3°C), the dispersion liquid was
heated to 124.0°C, and the pressure inside the pressure vessel was regulated
to be 17.5 kgflem2. The secondary expansion ratio of the pre-expanded
particles was 0.94 times. A molding was made with the thus obtained

pre-expanded particles to obtain a molded article exhibiting poor fusion of the
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20 except that 100 parts by weight of an ethylene-propylene random
copolymer (resin density: 0.90 g/cm3; resin melting point: 131.0C) was
used in place of the resin used in Exafple 2. 0.1 part by weight of the
powdery talc and 0.4 part by weight of the organic peroxide were added
to and blended with the copolymer, the thus obtained blend was kneaded
with the extruder to obtain 25 an ethylene-propylene random copolymer
Q%QW%@%QQ giemsomelt ouelnded: A kefdpmig; 1kasin meltingional
point: 130.3C), the dispersion liquid was heated to 124.0C, and the
E)k@@%lﬁ?@‘?nsﬂe the pressure vessel was regulated to be 17.5 kgf/cm2.

c fithe pre-expanded particles was 0.94
I@t}%@? R@ ngévpggsr%éﬁv%ﬁ% ?1e thus obtained 30 pre-expanded
partlclesﬂmcﬂatawndadqideddﬁwdmemgmntngﬁwsmgmﬁm B2l surfeser

les of the m ¢l article yarge d| ensio al
@%&C @eﬁ f@ﬁ%‘{% ﬁw%%@a \;ge Qa‘?ﬁpt{%%] i’r(é g)%pan paﬁlc eghe Same
hawing: 2R expARSIaTHIBtD Bic3p Ll HAMER) p 2R BE weakinasiDof 25% and a
At value of 20.1C were obtained in the s anner as in E amgl

sLBEhMAAPO SRS FHAWe rarﬁ%’ﬁ%}ﬁm@ﬁ@%ﬁél fRd g
CRPRINRSh(FRSsdepaily a QP @ISE: TRSHe IBRIIC:ROIHE 1 3L RRE3Py lene

parts by weight of another ethylene-propylene random copolymer (resin

dendioy @ca@lg/me vesin AraltHy oMl Zembcy 1o Wk s bldes §fC)
tvr&]re reesm Hse tBIe %S@ 3 Ry E%?A%f%f ghe (P?‘ﬁg?%?‘k&?e"i’ of the
decfe&JaFone t and

with these copolymers, the thus obtaine
lplewdwaiadmaaded&ﬂﬂdthhmxtm@erd@hﬁd&dmththb@moby@t@ the thus

(37? dom&r%%i#/‘i: ngﬁy%‘&?‘ r?é%né%s? lt ﬂﬁqufg“\?v?s ZSOheated

t@t&?@ﬁé:pwea@mﬂmla@mzﬂmﬂmayﬁaﬁ?t vas rgguiatese loflow
be 1.70 MPa-%ng (17.3 kgflcm2). The secondar ﬁé expansion ratio of the

resin

prelexphAcEdaincrasipa el Brg RRRtALRBIdN ] WhE MHapetiinn fhevmliyas
Ri2ingd PrerePanded RAHISIR LA QbR R MAldad articleexbiniting Reghlated

to be 1.70 MPa-gage (17.3 kgf/fcm?). The secondary expansion ratio of the
pre-expanded particles was 1.21 times. A molding was made with the thus
obtained pre-expanded particles to obtain a molded article exhibiting poor
fusion of the surface particles of the molded article and an extremely large
dimensional shrinkage.
[0047] (Example 3)

Pre-expanded particles having an expansion ratio of 25.5 times, a
DSC peak ratio of 25% and a At value of 20.5°C were obtained in the same
manner as in Example 1 except that a resin prepared by mixing 50 parts by
weight of an ethylene-propylene random copolymer (resin density: 0.90 g/cm3;
resin melting point: 138.0°C) and 50 parts by weight of another
ethylene-propylene random copolymer (resin density: 0.90 g/cm3; resin
melting point: 147.0°C) was used in place of the resin used in Example 1.
0.1 part by weight of the powdery tale and 0.3 part by weight of the organic
peroxide similarly were added to and dry-blended with 100 parts by weight of
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fusion of the surface particles of the molded article and an extremely large
20 dimensional shrinkage. [00471 (Example 3) Pre-expanded particles
having an expansion ratio of 25.5 timeg:ta DSC peak ratio of 25% and a
At value of 20.5C were obtained in the same manner as in Example 1
except that a resin prepared by mixing 50 parts by 25 weight of an
ethylene-propylene random copolymer (resin density: 0.90 g/cm3; resin

m@@e&m@ﬁﬁ%&&b&n%&mg@mm@rmgﬁarm@afneaded with the
ethylene-propylene random copolymer (resin density: 0.90 g/cr&;; resin

KPP SMmeb Ao Wb asearfrplea o Il RERiFPRSBEPRY EAIBIE A si Y
ezé@rgr&w;%@Mg&i@&@%%ﬁmﬂ@I%QR%EMWMmazoc), the
organic 30 peroxide similarly were added to and dry-blended with 100

dasts: byiaveightidfe3s theatesinahy siépared] the thesobmimsadelehd pressure

was kneaded with the extr t tain a lene-propylemne random. .

s R o D cROp e B ey
maltingipainttiAdf26), he- «dispakidrpligticl veas deated toni42. 0@, mniting
the pressure inside the pressu_ﬁ‘egécvessel was_ regulated to be H%?Z

RiPRIgaAgE PitFskgr/dme) O RiRanseLBReA P 2RABAABRIIES bt gRtain a molded
RreiedPancieskRarticles mas 2 R lIme s A alging.avas-fads yithdhaolded

thus obtained pre-expanded particles to obtain a molded article exhibiting

gatiisheceony aspssaTtasleite partasisnmeshisrisdarticle and an
iﬁﬁgg]ala%lgg%llgfgimensional shrinkage. 10 [00481 (Example 4)
e

re-expan articles having an expansion ratio of 26.2 times, a DSC
peak ratiBrof &Gl p dttvekelofh 3 s S Ovesrpaoisiamedtio tfeléafiemes, a

er as in Example 1 except that a resin_prepared by, mixing.80 parts
B GEAR SP A B R e A e B eSO G VLR P Same
Qe atan:3; iSRS pnelting epinthh3&. Qesiansk-2ppatdH hymyeiahtaf parts by
another ethylene-propylene random copolymer (resin density: O

‘ 90 .
greibtRkan AHBNIE BOFRPTETO R MATR SR PISESSFIRE RIH ised fhg/cm™
EX8AR&king point: 138.0°C) and 20 parts by weight of another

ethylene-propylene random copolymer (resin density: 0.90 g/cm?; resin
melting point: 157.0°C) was used in place of the resin used in Example 1.

0.1 part by weight of the powdery tale and 0.2 part by weight of the organic
peroxide were similarly added to and dry-blended with 100 parts by weight of
the resin thus prepared, the thus obtained blend was kneaded with the
extruder to obtain an ethylene-propylene random copolymer (resin density:
0.90 g/cm3; melt flow index: 16.1 g/10min; resin melting point: 145.3°C), the
dispersion liquid was heated to 159.6°C, and the pressure inside the pressure
vessel was regulated to be 2.50 MPa-gage (25.5 kgflem?). The secondary
expansion ratio of the pre-expanded particles was 2.65 times. A molding
was made with the thus obtained pre-expanded particles to obtain a molded
article exhibiting satisfactory fusion of the surface particles of the molded
article and an acceptable level of dimensional shrinkage.

[0049] (Example 5)

Pre-expanded particles having an expansion ratio of 25.7 times, a



10

15

0.1 part by weight of the powdery talc and 0.2 part by weight of the

organic peroxide were similarly added to and dry-blended with 100 parts

by weight of 20 the resin thus prepared24he thus obtained blend was

kneaded with the extruder to obtain an ethylene-propylene random

copolymer (resin density: 0.90 g/cm3; melt flow index: 16.1 g/10min; resin

melting point: 145.3C), the dispersion liquid was heated to 159.6C, and

the Oressireinsidednsg RIeeIUre WasRebvap seguiaifd dpthend dbh the same

MPa-gage (25.5 kgf/cm2). The secondary 25 expansion ratio of the

pramgantel Banerle waxoest thabd mshoBreg afrd ansamshdnearts by
ined ic) i | arti iRiti 3

e R s ey 1

aeseptableélfeypboitdihiéndichal shritkpge. bg49¢i ghxarhpre8)80

Pre- ded particl ' [ i0 of 25 7 i 24 .
S ST R SR P RS ST e

maNIfE iR tExXamphel wxsapidhahaiesinaiigpared Dy seKing BRpapts: 1.
by weight of an ethylene-propylene random _co

polymer (resin deg;itx: ,
696 grEhdy reeirhhaliviy pomdasstee) Al ©e pars By Wkt of the organic
drethed o huleng PIPRYRIR fARAoRN CRROHIAIIes I 08IY: A:98y weight of

g/cm3; resin melting point: 162.0C) was used in place of the resin used in

Hrergsia Thesas pear ey, Weight ot thd Pord et cvandkooagad Bythdiant
f the ergani [OXi similarl d ' o
P S AR P T ey
Kngagéchvwitmtie lOreiidissra® eflfimar etsytenelpiopylene rdndodhC), the
olymer (resin.density: 0.90 g/cm3; melt flow index: 9.9 g/lOmin; resin .
R A S0 et e G T L EAGSoT s PRI Ui essure
hespeessaedasiiediepressuwe Messehwasamgulaiehio) be Pidbeecondary
MPa-gage (25.1 kgflcm?2). The secondary expansion ratio of the

SrBRpEHYEY Pl che s a ok BAKLRKBIFG 15 RA S HSRe WithHding
thus ablained fr e RANIGH: RALHA %%é%gﬁgq&ﬁ@drﬁalgq%qeé%%%%w bitig1ded

satisfactory fusion of the surface particles of the molde
article exhibiting satisfactory fusion of the surface particles of the molded

article and an acceptable level of dimensional shrinkage.
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article and an acceptable level of dimensional shrinkage. 25 CLAIMS [1]
A pre-expanded particulate polypropylene-based resin comprising a
polypropylene-based resin X as a baseZfesin, said resin X comprises a
resin mixture comprising at least a polypropylene-based resin A having a
melting 5 point of 140C or lower and a polypropylene-based resin B
having a melting point of 145C or higher, and said resin mixture is
modified by an organic peroxide sqgsApNjaye a melt index of 5 g/10min
or more and less than 20 g/10min. [2] The pre-expanded particulate

bﬂlyprop&ler@@as@@ﬂﬁ@bnﬁa@é@ﬂamgp@yp@@amﬁ heerelsgaigomprising a
f%%}gg e %ase 5% .8 npgsﬂar?@g&h% c%%%sﬁgsglg yesin
nto or more an

e 5 wm or less an
miypu@@yclm&ba&gﬂaﬂeha@ inpeonigntlohb Wmdmmm%hdvﬂfgwt%&itzng
less. [3].T e-expanded particplate e-based resin
RO 10 LML AT SR P e FRoling Boviias gueltine
RSEng PRI MaskRmeRh 0fHie REziaxpandes paeleFelithe an organic
polypropylene-based resin X as the base resin, and the difference

BERRBEIF SHdeIfny painee it pieor! MEfd OmITRE prarerpshlssg than 20
%;';\mgﬂﬁte polypropylene-based resin according to 20 claim 1, wherein
e resin has a peak with the largest endotherm and a shoulder situated

dAlthe hifhenx atafahite pedkpnaisfrestiasetanpingiccording to
Iorlmlet Ty, for for the mx(eijtlr(lg omt Ltrpeeﬁ)oslgﬁrogéﬁle Cg%segsrgss X [5]
hitb bt

g pre: expan ypropy ene-based resinaccor mg to 25
galgpiophiereirh ﬂ%cbﬁb)ssmomieaethd ref S X t8aoresinrofandrépyieie or

8B Gr 56 Wit oF e phsect RELRH BRI OBXIERE BPAMENEMELR and

40 wt% or less.

BT YaE! -nc:

[3] The pre-expanded particulate polypropylene-based resin according to
claim 1, wherein said resin has two melting points in a melting point
measurement of the pre-expanded particles of the polypropylene-based resin
X as the base resin, and the difference between said melting points is 20°C or
more.

(4] The pre-expanded particulate polypropylene-based resin according to
claim 1, wherein the resin has a peak with the largest endotherm and a
shoulder situated on the higher temperature side of said peak in differential
scanning calorimetry for the melting point of the polypropylene-based resin
X.

(5] The pre-expanded particulate polypropylene-based resin according to

claim 1, wherein the polypropylene-based resin X is a resin of a propylene
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[6] The pre-expanded particulate polypropylene-based resin according to
claim 5, wherein the copolymer resin comprising the propylene in a
content of 5 80 wt% or more is at least6ne resin selected from the group
consisting of ethylene-propylene random copolymer, propylene-butene
random copolymer, ethylene-propylene block copolymer and
ethylene-propylene-butene random copolymer. [7] The pre-expanded

RafisHAERANRrARYE AR PR s HESINLARS FIPIIIS L Chaim Ao MBENGIR content

the organic peroxide Is at least one selected from the group consisting of
rEtEhe peroxiderperoxyketal, hydroperoxide, dialkyl peroxide, di.acyl

roxid eroxy dicarbon n _ X T
el B e B A ¥ ording o
presexpandedgarticeledpqipiyprappieneshasediresilhbasopslanexpansiorent of
ratio of 10 times or mqre and 50 times qr less. [9] The pre-expanded. .
R HoE PGP B bARad et ARG S. Har b REPai g o
pEhRERRYIRRGHased AeSIon s B MeRIDIdIsiief- bhi@Gorhighat athlymer,
160C or lower. [10] A olyprop){lene-based resin in-mold expansion
Aibrkee amEe® w&&%&%&w ERyinghARYAeRAT Prerglracopgtgne random
%Eﬁé%ﬁ@ﬂo'l kg/cm2-G) or more to the pre-expanded particulate
polypropylene-based resin comprising a polypropylene-based resin X as
dTbase rddin thatispandid pinucel cenpolsingay leastrsed resin according to

lypropylene-hased resin A havin melting point of 140C qrdowerand .
o R L R T S Y o
bighastang«didtrasinpmixtude,iponodified dy Andergamicpdrotidtksd pasdride,
Elgve melt index of 5 g/10min or more and less than 20 g/10min; filling
RFYEERIMR'S: MBI L EAP BB U0 S RS HETBE sealed; and

hehting 'said sesiByith &aamfac meldipalfiil-bpelpplyprrReasRasedrding to
resin in-mold expansion molded article 30 according to claim 10, wherein

Haimoldatharmire thespraiersrp e & rangewrsy rolopragiclened asodgesin has

%/ﬁr@}g‘pansion ratio of 10 times or more and 50 times or less.

[9] The pre-expanded particulate polypropylene-based resin according to
claim 1, wherein the polypropylene-based resin X has a melting point of
130°C or higher and 160°C or lower.

[101 A polypropylene-based resin in*mold expansion molded article
produced by: applying an internal pressure of 9.8 kPa-gage (0.1 kg/cm2-G) or
more to the pre-expanded particulate polypropylene-based resin comprising a
polypropylene-based resin X as a base resin that is a resin mixture
comprising at least a polypropylene-based resin A having a melting point of
140°C or lower and a polypropylene-based resin B having a melting point of
145°C or higher, and said resin mixture is modified by an organic peroxide so
as to have a melt index of 5 g/10min or more and less than 20 g/10min; filling
said resin into a mold that can be closed but cannot be sealed; and heating
said resin with steam for molding.

[11] The polypropylene-based resin in-mold expansion molded article

according to claim 10, wherein the molded article has a density in a range of
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[12] The polypropylene-based resin in-mold expansion molded article
according to claim 10, wherein said polypropylene-based resin X
comprises the polypropylene-based resin A in a content of 60 wt% or
more and 95 wt% or 5 less and the polypropylene-based resin B in a
content of 5 wt% or more and 40 wt% or less. [13] The
polypropylene-based resin in-mold expansion molded article according to

olain L% wheseim$aid/rgsin has two melting points in a melting point
measurement of the pre-expanded particles of the polypropylene-based
1lesinThavisnesy kaxmb asdl tresitifiaraneld semvarnosaia diladry ticle

QQ&%&%E G ré%}cir&. 4.Lhe %ﬁg%ﬁgé}%@#ﬁga@ﬁwg&i@ omprises

expansion mo article accor , Wherein the resin has'a
pealpuolithiheylengedta entlotherm and acstienldef Slivatédarmthectigiied’ wtl or
emperature side of said 15 peak jn differential scanni lorimetry for
TR i BF RS TSR BRSSO R e oD o more and
polyprapyidagsbased resin in-mold expansion molded article according to
Elfggw 10, wherein the polypropylene-based resin X is a resin of a

yl

enbioRSTRIgRIEEBE B ERsb ARG, Wmeiisrpargrmeolded article
MQRMEAE £94D eqntaphef 84 Wi %éﬁpﬁaﬂt@o-rﬂl%ltm% points in a melting

polypropylene-based resin in-mold expansion molded article according to

alaint 0caviarsieteobidarie peroxindad ankacicsrnd Serepedip trmvlene based
qroge gonsisting QLketone &’E&C’t)ﬂ%ediﬁ%%%%‘é%%%arb‘ggﬁqcpa%{%%ﬁ' %dé&' ;éfﬁts is

peroxide, diacy peromd%l, peroxy dicarbonate and peroxy ester.
Phe(polypropylene-based resin in-mold expansion molded article

0 Torope GELAREP MERFT A&l SHpaaah e or T BB b il

2 cHraasordessitl 3D The sl ropyierariased fReiR WithalHeLxpaasion

I SES A rbepgdes Stuatod on the higher tomperabire Sde of aaid
PEE aRdeiiplopdder situate g p

peak in differential scanning calorimetry for the melting point of the

polypropylene-based resin X.

[15] The polypropylene-based resin in-mold expansion molded article

according to claim 10, wherein the polypropylene-based resin Xis a resin of a

propylene homopolymer or a copolymer comprising propylene as a monomer

in a content of 80 wt% or more.

[16] The polypropylene-based resin in-mold expansion molded article

according to claim 10, wherein the organic peroxide is at least one selected

from the group consisting of ketone peroxide, peroxyketal, hydroperoxide,

dialkyl peroxide, diacyl peroxide, peroxy dicarbonate and peroxy ester.

[17] The polypropylene-based resin in-mold expansion molded article

according to claim 10, wherein the pre-expanded particulate

polypropylene-based resin has an expansion ratio of 10 times or more and 50

times or less.

[18]  The polypropylene-based resin in-mold expansion molded article

according to claim 10, wherein the polypropylene-based resin X has a melting
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point of 130C or higher and 160C or lower. [19] A method of producing a
polypropylene-based resin in-mold expansion molded article, the method
comprising the steps of. applying an int&$nal pressure of 9.8 kPa-gage
(0.1 kg/cm2-G) or more 5 to a pre-expanded particulate
polypropylene-based resin comprising a polypropylene-based resin X as
a base resin that is a resin mixture comprising at least a

B%b{ﬁrgpym%qsg%ﬁgggﬁr@@ag a:meling point of 140C or lower and

a polypropylene-based resin B having a melting point of 145C or higher, .

ahl saiofresir ik @ tednotiicn iyl epgaene parexddese 10 azld Rapension
It index of 5 0/10min or more and less than 20 g/10min; filling said

?élré}? %r‘%g 13%%&&%@1%%%%%?&39 but (%%r?% be Os%aled; and heating

said resimpplyisteam; faemoeliings[ROE THE BdtRadgakpradudiggm?-G) or more

polypropylene-hased resin.in-mold expansion molded article according to

st e et i

Hesiphas AR RXBABSIPIEIKOL 4 Q MRS 05 KA ERK IR imesi efless. 29
ABSTRACT The present invention provides a pre-expanded particulate

SERBIEAHBAIdE ek RelyRBRP Bleawshy sathinrig shberamsry swlbmgappint of
el?iﬂ%ﬂd&biﬁ%%ﬁ_aﬂ%}’ﬁ%?ﬂ% APPEALANEE:iANE RAUSIRCIONelting point of
dimensional 5 stability even when it is intended to obtain an in-mold
&x58Rsiorhrgblele d ratticlsl navimgnai dhircevi slodple d by presegningeetionide so
DIV aPESé?iE%&ge%Pé‘” yaie %9'}’195%8%1'%851&%% §d e INGdINg G ling
a polypropyléne-based resin“X as a base resin, where the resin®

inclddesia iresim mixldrehof ahledst dpelyprapylanesbased sdsin Ankdaving

a melting point 10 of 140C or Iqwer and a polypropylene-based resin B

having afigHing Wﬁ”ﬁ?lﬁﬁ‘g’&tﬁ?dﬁefﬁra‘ﬁ’d’ B*fesin mixture is
mdifiedinean QMg e RREAIdm S0 Aol Peyelanelh Rder: ofDig/AArTa

or more and less than 20 g/10min.

expansion molded article according to claim 19, wherein the pre-expanded
particulate polypropylene-based resin has an expansion ratio of 10 times or

more and 50 times or less.



