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1 DESCRI PTI ON PRE- EXPANDED PARTI CULATE
POLYPROPYLENE- BASED RESI N AND | N- MOLD EXPANSI ON
MOLDED ARTI CLE 5 Techni cal ,Field [0001] The present
invention relates to a prelexpanded particul ate

pol ypr opyl ene-based resin and an in-nold expansion

nol ded article. More specifically, the present
invention relates to a pre-expanded particulate 10

pol ypropyl ene-based resDESORIPTIKANit possible easily
to obtain a satisfactory surface appearance and
filling property in an in-npld expansi on nol ded

e SRHES Akl N ERAB A ES ARl By an
1ol 0 expanst TR ISRAARSION SIEDIS AR e

pol ypr opyl ene-based resin i n-nold expansi on nol ded
article is superior in chemcal resistance, heat

TeehsicahdBeldshock absorption and conpressive strain

nd, as conpared to a.pol ystyrene-bas resin
[@mq finé 8% il%ﬂe%%sfe}gaqsttpa lét:e'%ﬁﬂfndfegaag&culate
BB ReAdh SR »eshT bAN AR AOM SHhRTH I avticle. More

kpedifidally, hppissienninientiod @ldtes t€a pteexphafed pavtidulate
pol ypr opyl ene-based in-nold expansion nolded articles

Belyprasdeny based resin Hartnake & bossiblp geridy tmgbtain a satisfactory

materials, return cont ai ners_and. autonotive paris.
{8t Sefevhtty BPR Pag RRBT b By asl BRenionbEblia
hitiIB v PR BRirORaASwIRIIRE, Bithbib 3Reh Hdshifh AUfRAL to be
flexibly as various shapes of shock absorbi ng
pattleligedyprbredateslte annnemoidexpansion molddbamtide ésmddd from
ommer ci al gqQods apnd parts to be packaged w t hout

ﬁ&ﬁﬁer'? tHEFF&CL%"r k, the pol ypropyl ene-based resin
Bﬁbﬁ?%’uﬁ&?ﬁ@y on nol ded articles are used widely for
elec

roni ¢ machi nes, industrial materials and the

fooke] ﬁ%dﬁ%%ﬂ(;mﬁg:ugaw PYdif fiﬁ-ﬂ@él%lﬁ%:p%ﬁ%idﬁ el dRchrticle is

articles can ed in various

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 is 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 like.

[0004] Polypropylene-based resin molded articles can be molded in various
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shapes. However, because the tenperature range for

nmol ding to obtain satisfactory products is narrow as
conpared to a case of polyatyrene or the 1like, users
nmust be skilled in noldi ng“techni ques i ncl udi ng

regul ation of the heating steam pressure, regulation
of the heating tine and regul ation of the 5 cooling
time in nolding. When a nolded article of conplicated

Shapss. s Task EverdBe @hkaithe @emb Erdthigs ﬁaﬁg% ﬁ&' %Holaﬁglwmaﬁl

narr ow shaped portion that Is a so-called thin-wall

| pmhsﬁaotory@radnﬁma;)dan@mm gornp Aol m@eaemfrpﬂ)éybtyrene or the

rtlcles al on & thlﬁ ness directio

£ 98T WS I?fb% BRigues 3 ugqq‘tg regulatlon of the
ﬁ@ﬁhﬁ%%@ézﬁﬁ frgcl%fgf oﬁlgfﬁfé he%% CI en%“l‘&/ Fﬁ%gaﬁgﬁ of the

res as |nsu

e&zﬂﬁfgoﬁwmaﬁdldzﬂg uf Whehein odéERitidle P Qoﬂlﬁﬁc;ﬁ@ﬂrshaf)e should
fusion of the pre-expanded particles nay occur easi

bpobtainpdsif thersss ench adhis andinsrsowshahed phetpen testiign.

s eallic Miaenal Bor Pt b aepoRg SRty ?fﬂ@ﬁe{% Zérgedemdﬁd particles
Il

HronE' thle %clzkgfégs febibn, i E?sedﬁc expa sgﬁ%t :kag%l]l% and

resin ol nts, € secon ary

émsfamwuefa@aﬁ@p@@camél ol ohSiifhently, iMsidps omﬁﬁ failures
steam heating is carried out. As a result,

seelpaninsutficient shook ahseeptien and insuffisient shmngﬁ]g aad| the poor

it SFBCH et ey P mlefiFieRshey erturispstip s dewosing rarere
Rl AeHn s bh ¢he §hzh%‘&’e§1§n hayg tftlﬁlc?{étﬁ‘l -Rbld h P Mng using

t he rebound of tHhe nolded ar fromt age

abrerxpinded gariiculatd pawdfdpsilan:-basedniesin, (g@aeﬁa]lwﬁﬁe to the
in a, nol di ng process for obt ai ni ng box-shaped nol ded
upe p%lraéfg m%te@al%m‘n@g OW FRFIN; MRHIRE pgﬁéﬁdhs@smnwur s

S8l AR SRR

iﬂﬁg%i@éhﬁfé@ dute 28R Felldd Gt diipifll ABRSA-QHIL Bhé use of a resin

nmol ded article. The absofute valué of this
h5v1¢i|gfaf medting poid cdedendnmegsore fdresoftingshefabove- descmbed

i A L
gﬁ%‘\% descr | %E%)ounhg(ﬁqﬁl; Iﬁ@g}rm%& ﬁb‘%% the shoinkage after

nioltihyiis m@fﬁa@nﬂmwmsbgs @R@ﬁnm ﬁmﬁﬁg pheblss fox
Docunment 1). 30 According to this method

Jeininghyxmhaped pacided aphicles.ca ss-called I’I@H&nward" phenomenon

occurs easily. The "fall-inward" means a phenomenon in which 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 usefu_l

products.

[0005] In view of the ahove-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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preferabl e secondary expandability and fusion property

from pre-expanded polyol efin-based particles for

i n-nol d expansi on nol di ng, ,a pol ypropyl ene-based

resin is dispersed in a di§persion medi um cont ai ni ng

an organic peroxide. However, in this nethod,

equi prent to deal with the 5 netal corrosion by the

organi c peroxide is required, and the effect for

b1 8 GeddiRlat © ﬁﬁda@:ﬁhﬁ? ghy %ﬁl‘é‘ﬂ?ﬁ ]%&t? €rom 1 pre-exp anded

non-uni form and the product quali ends t

palyiobafin- bﬁ)&ﬁhﬁ}aﬁﬁﬁeaﬂm upmqidmpeﬁsmnpn@lvlmm as ec ondar y
abllltg re |s i scl ose nmet hod of using a

GPRylgn baﬁ%f iSRerseddn 9?%1%@6&1111@ containing an

I d
P 00 8 S A SR
FRItADEbrS G b Ah e bt ©atie petodiA® LM fidrdd) and IRE %ﬂ@éﬁ for
expandabi ity and fusion property and suppressing the

ﬂaprovmg\éhei dlSp[ewOﬂ mddiuPatesvls tbdeumenuntorm; amhshédperduct
dith pre-e panded particul ate
BBF"S ﬂé’eﬂ’% “resin based on a resin having a

e ngFgr gl‘f’;ée ulgp%sb %Fﬁ?{ipi’%@é@g& W QI? tﬁﬁyﬁ?s%lsclosed

aenehol of ashiy 4 atenaRRfA Poloprapyleddbasd, rebiﬂ and a
specific description is presented as to whether such-

waée@?smbﬁaed resie hesinge spacpﬁc Vercatcaoftnnmg mat (Patent
[5Gt e i Ban t@a s o Gt R ArSiad the

FRRARLY b o i R Bhopl Enéﬁﬁé?eﬁn%%é%nf@%tmwd
00TP BﬁBaseaﬁmzanmntm sthasbeen ffurdtieitts pr-Bipkided

to be_Sol ved by the I nvention 25 [ 0008] An object of
pRdIge '@d?ﬁlY]PWédﬂqeobﬁﬁeé resindhasednn arﬁmb@vm swecific melt
Bl BYARER ROLIRLIRUERCAPRRAEHLR HeGAE nhdly TRt is

expansi on no

- SuiSRERRY hefierdipe etk Ratarel dppBakSn @BANHIPSh, BAtdRFAspecific

article " having a preferabl e secondary expandability,
deactiptiondp peesarted aato whiithensidnapretapahdéd/paiticle can be

Brdupii on of, vatiops, shapes. of ALLichfeincluding . fivher
secondary expandability and a higher fusion property.

[Patent Document 1] 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 object 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 comphcated shapes.
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Means for Solving Problem[0009] In view of the above-
descri bed circunstances, the present inventors have
made diligent investigati o% repeat edly, and have
obt ai ned the follow ng dings. That is, in an
attenpt to obtain a nol ded article having a 5
conplicated shape in order to solve the
above-descri bed problens, a resin mxture conprising
Med o $dr gomhgmméﬁne based resin having a resin
rreltl ng point of 140C or |ower and a

gpyieem ef Ywsawveatssorihed cirgumstaress ntheglesant inventors

%ﬁ?h st dlgsnbiweatigttions sneedvad e%'zﬁ?et&“taﬁéit&e f%uomg
hddhe a4 i9finah Q&@@g,'t%o esﬁaqﬁ'adﬁmée%&g&ﬂlé ﬁgélﬁ
nsequen

reS| m xture 'turns a ba esin

thraplitdtedishapb it bedsewi solvetid ilgavevab%mb&@b@&blbmsmesm

at the time of the nolding process, prevents the

méxmmg:ompmnEg asdeast @cmlvawlexga hzcsedtres:sﬂa@eng a resin
fluidi of the Iten r.esi n due

nt
%'P@?ﬂeta@%@% iR dowehap opnlgrogyier nerhased regi having a

' Pés%ﬁ ‘i‘i‘élt]h% X R M 428 QagBnariy @éﬁﬁd Tha xleglglll%xM}E?s modeLed

specifica a first aspect of present 1 nventi

tcehawees pu'ed@term[@demﬁnﬁddx paldd ﬁiﬂhaﬁ& aid of an organic perox:lde

ropyl ene- based resin conprising a
ME éfﬁﬁnb‘a?&‘:lr? ains ate s haspaewn, ernseqmtbf the effect

-éfe%lo S BTPEhE T HeRBe R R GBS e mplERE brocess

le
AL e e B i

ﬂerdlty ofi thieumeltes resididuecid thietstem heatimanian lﬁreem]xmd&ds o Thus,
s to have a nelt dex o 10min or nore and | ess

t eSEN HInNGRIN l{@&ﬂi’fl%%? red enbodi ment rel ates

fo® ﬁ)]1 CMBEE s5&dA sE a eﬁ’éc@ of thnﬂ?ﬁre}/sggg B%’ve%r% nbr%iates to a

resin conprising resin

ped- mme@m&dqjmbama pbgqsra ehB- b\é(@é& Bes:ﬁ lebmphshﬁg
ased

pol ypr opyl ene-based resin t he pol ypropyl ene-
palybropaienesbasasiiesin Xofs ©base ésy, winere thectesi Yitcoinprises a

Sl T b S
B0 L A AR el
weltng peint wf 145 vhhiglidf aié seerdeh m&mﬁeh@ IﬁodJﬁed with an
organic peroxide so as to have a melt index of 5 g/10min or more and less
than 20 g/10min.

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

(1) in the polypropylene-based resin X, the polypropylene-based resin Ain a
content of 60 wt% or more and 95 wt% or less and the polypropylene-based
resin B in a content of 5 wt% 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



two nelting points being 20C or nore; and (3) a peak
with the | argest endotherm and a shoul der situated on
the higher tenperature si%e of the peak in
differential scanning calorinetry for the nelting
poi nt thereof. 5 [0012] A second aspect of the present
invention relates to a polypropyl ene-based resin

i n-nmol d expansion nol ded article formed by applying

- o E18NBY 0i RETSIHE 209 of nlor$94kdP- G or nore to the

above-descri bed pre-expanded particul ate

6D y peadp i @nthetlasgestreagiotherin hh i mgshiond deresitmdtdd ohahe higher
can be dos%%ﬁg)gt cannot be seal ed, and heating with
serappxatype the geak pe dpifgrentinb seqropn g ralprin pirg e the

hﬂ%‘.’[ﬁﬂéi %{#t%%rg&ovi de a pre-expanded particul ate
pol'yp 6’py ene-based resin that easily can yield

e i2dualsecatpspboref dadpraabht flvehtoRielates% a

conpl i cat ed sh;fes wi t hout inpairing the heat
pelybzepsiere-baserd vesm im-esild texparsiohensldied surtiatei formed by

e T L RN

BRSSO PR, o g gl e

10

15

20

25

30

- exipbadiied by canfoihe sddledtarliéAder dfEsfeance and
-~ dinmensignal _ stability. Accordingly, there can be

Biecteietithe dnwsntinged particul ate ~pol ypropyl ene- based

475, i i i

gt e BB AP (0o s DG ity B &f molded
i eniviolsdn gicemplichtsk staipes Gvish Atinghdpied thetlede desistance,

article used for nolding evaluation. 25 Explanation of
selvent resirhaneq Reahiasulaon pronerinpadwhbek gbsarpbion that are

rtron fer SUr i centrnal portjon.di jon ¢
BoehER pBerERCHY RS e By Ei B Pobcd R halRElohehyet the
Pas &R diRfrtealdtk paBpYehyleh8 HaB¥ @ PR satisfactory
secondary expandability and excellent surface appearance and dimensional

stability. Accordingly, there can be provided pre-expanded particulate

- polypropylene-based resin that may be used suitably in wide varieties of

applications as shock absorbing materials, heat insulating materials and
automotive parts.

Brief Description of Drawings

[0014] [FIG. 1] Figure 1 is a perspective view illustrating a box-shaped |
molded article used for molding evaluation.

Explanation of Letters and Numerals

[0015]

a Thin-wall site
b A portion for measuring a central portion dimension
c A portion for measuring an edge portion dimension

Best Mode for Carrying Out the Invention
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[0016] There is no particular limtation for the
pol ypropyl ene-based resin according to the present
invention with respect to the conposition and the
synthesis nethod thereof, ds long as it conprises
propyl ene as nmononmer in a content of 80 w % or nore,
nore preferably 85 w% or nore, and furthernore 5
preferably 90 wt % or nore. Exanples of such a
Eﬁd])@r?ﬁ)élc@féemb ulgTifhitd il #493h8HBRYrERAene-based resin
onopol ymer yl ene- propyl ene random’Copol yner,
pccmgli@m fﬂmtpmeeniamfentmm makly mespecetdith etvenposifiyh and the
k copo r and herne propyl ene-but ene ternary
§ %WEﬂBE eef, anlong aviticaEInytRes P@"@P#ﬁéﬁﬁstm@m%@fm a

%&J&Eg O 815 it 8r 91%&8 Z}h?fe d{)loetfel%aé) Iy g Rtpta/?s] gr 8{%‘ ﬁ%{lci ﬁ{r'tﬁgrmore
?(Fé’f@%a‘tﬂ? 90SREY% ro@ ‘i'nore[ 0@kainepof W@ﬁb@?@oﬁ%ﬁé’rhb@@d Pesin

to be the base resin of the polypropylene-based
ploéuéapmméenephomwb]gmmf eiﬂllyéerm'pﬂmylenermmrﬂomnopolymer

ﬁqrﬂ% D ?@)Mrﬁf pe eﬁa%?eggy eneialqckﬁaolamer and
ok n%ié’?i‘&ff}@% ﬁe%g ARG, * B GTELY Mo iude

- pollyyidre nyésﬁ,@&-vﬁa}s afl drgahie pRrotidefer tHeep@ost BY eathil@fing the

In_the élpropylene based resin X to formthe
@&%W@ tlistritsition amd themedtindexmpsinegniyedoi nt  of

BiPEL OB polonfine e tham s %%ﬁﬁﬁﬁéb'ﬁ%e“f#gl 2Ethd oo,

bOGREyBho bSO Dbyl RIoAD AR The Ytk Envention

ry expansion heatin ere ore, tor
tdmpripes pokasvh pobiaopylegedared @}&dnal haeing heasimgnelting point
t hi n-wal | shape t he pol}%progyl ene-based resin A

elolA 05K} 0 lowenengda pplys asechresi PBrhawing a resin melting
% d 95 wt % or | d

BB B 285 BT o 205 s or | ess. when <

fovastorhe Pbljpioﬂ)ﬁ%ﬁe%ﬁ@éﬂ FESiNtAY6f th@%raéan%%%ﬁﬁéﬂ in the

expandabi tends to be insufficiéent, and t
pmiynaipyilemerba$ed Tesin fﬂtorfemlthegnetexpaﬂde(b parma:tes, Hasnalgesin

0, be degraded. en the conte exceeds 95 wt %
H?%@B?FHW i140¢ t(¥1\2’r WA Hﬁ?fg§%l&6|]1 ﬁte oaﬁewee and is

%&{elcoccur Eas Fw%ﬁ@]ﬂ etdg%lli}girdéﬁ/l enérﬂf)ase grlglg']?’{qthe

Iﬁaﬂfcléshﬁn@ 16 SdondAE B AHBihe by 3td28 hRating. 'Tqih'ekéfgre for the
poi nt of 145C or higher and preferably 14 C or hi gher. .
purpose pf obtaining a mo?ded article %avmg 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% ox
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 easily.

{0019] The polyproﬁylene-based resin B of the present invention has a resin
melting point of 145°C or higher and preferably 147°C or higher. Itis
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expected to affect strongly the higher tenperature
side nelting point that significantly contributes to
shape retention and di nmensional stability in the
course of steam heati ng i n7t he pol ypr opyl ene- based
resin X to formthe pre-expanded particles. It is
expected accordingly in an attenpt to obtain a 5

nol ded article of a box-shape for exanple where the

g%%écgf&]opy e&@%@%ﬁr o | r;} e Y Et%l% :%)ciﬁé %ﬁ% nﬂeﬂﬁlg point that

ghifidaditly @meribasactorshsipe rétdrtigy £f @ dadkiysibn ik Stability in the
m)re and 40 wt% or less, and nore preferably 5 wt % or

earse ghateam heating in dae polwmwxlme -basebrasin X to form the

han 5 the. fal d B |
eie Pryted pAEles, nd P B oS HBEHS R Ay g obtain a

_ xgi%'é feta Jﬁ(ﬁ% 895 bbR&hh gb %ﬁg@i%@%r\kh%sth%m%n%ra%henﬁmenon

020] n nmelting points of

moglyipboplydezned, Uhe qnblympybné bassd rBsinritlicomdeat i ¢he
crystal nelting peaks where the endotherm c val ues of

pM@w&@mb@ Wé@% leéwe@r@ Iy Wiyl orj poxenanhdl wi% or less,

A0 SRR PB L PR PR AR GRS sl iGen: ighon il ggntentis

TG AR 50w98] fhleThRAh ikl d PHAAB IS of AT dd¥RE @¥sﬂsp§ﬁ}i when the

[0021] The resin mxture according to the present
cantent exoeeds HP vitdh, rthe ttheldabpdlyyof the yhimmeal goetions séndsito be
nd thg pol ypr opyl ene-based resin Bis nodified wth
of an organic peroxide so as to have a nelt

L, 5 5 S
488 B indi@ite the cipitil mekiexs f)é‘élk§wh!bi"é7t}[é éttbthermic values of

above-descri bed ranges, both a edgh secondary
thesamesibs Iraﬁgpcawdlyaamanasim@kmrw S@rmmeﬁacbbt@mﬂ whey these

%%Sqﬁ%@d&%ﬁﬂ' i D5 iraisiaE 86 inep Aty Bag it %%ﬁ%éﬁ? & rate of
ﬂ§1 in, 25
d| rren3| or‘{a st aﬁiefli t%@%@ﬁd?. ['0822] Tthee

[ooReht Thé refih ecixsuipy ascotdid gy thb @ rededd th eerfttvrosdrmpaising the
the present. invention include not only the
Pl ranyieneshassd resin frend thedqotymnepyiene b&ﬁ@ﬁ@@@maB is modified

sciysgion _of the hi cyl ar wei
FR echl BB leteronll st e Sbistlpden of 5 ¢/10min or
A8es %&90‘ SndiR@r GO Sﬂ&?}r@fer&ﬂ? @gﬂbni]ﬁ'o@(iﬂbﬂzr arid 15 g/min or
wei ght components, the fluidity of the resin itself s
Jiesgar oWddn thedn @t 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 scission of the high molecular weight polypropylenes. Itis
regarded that due to the decrease in the contents of the high molecular

weight components, the fluidity of the resin itself is improved, and
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- ipehuytlaeyt-Ba

8 satisfactory secondary expandability and beauti ful
surface appearance can be obtained. Due to the
above-descri bed advant ageous effects, even for the
case where the nelt index®alls within the
above-described ranges in a mxing wthout addition
of an organi c peroxide, the addition of the organic
peroxide 5 nakes it easy to obtain advantageous

_ . . ) . |
ShAPELRry ReBaldeh Bup JEARAANE DA IR BN, BF S Eiffarance can be
pbtainedle Doe e theiabove-destrivedradvaat@fecubeffeciganién for the case
p&roxides may j nc| yde: ket one _ peroxides such as

9(011%?}?}? %@féﬁﬂs ﬁféﬂém tbﬁ abeveestybedrangssdn taniking
DRGSR F DR S 55ic pRSa 8 e addifion of Hrusagaaic neyonide

InakeRiif bAsyotd ODtRBT QAVARUELANESBNEs in solvinr$ dthe above-described

n- butyl -4,"4-bi s(t-butyl péroxy)valerate a

2rcblans( t Thete/lsper pasgtjduliavling tdtior fop ¢hexirgtasic paedxids to be
er met hane ydr gperoxi de, 1, 1,3, 3-tetranethyl butyl

ﬁ%ﬁ&g?%a es of ﬁswfﬁ@ﬁw peioxtdes may idpde dsqtaae patpxides

ST RE P AL ORGP e ek a8 e fAE0:aRE peroxides

Beloxgkorl Syhicl?ad 1 di-bis(bi iyl RGo 23 BE aitdietHylcyclohexane,

a,a' -bis(t-butyl peroxy-misopropyl Y benzene,
1 Anhis{tHousin erper)oxdloksxagie; n: 1,4-pisftoxi tyéperosly)valerate and

o-.di et hyl - 2, 5: di (t-butyl peroxy) hexi ne-3; di.acyl
%@?’?}&@Z@éﬁyyﬁe@hgﬁ%@n ?aglor%gp easuch ap pepmethane
S . ..
L T KRBTy e enesids, i gomppgoTbenzene
hiydidperdtide yhd ieyhparedigtrop bk do tiadlky] pokbxpddstith as dicumyl
esters such as_t-butyl peroxy octate, t-butyl peroxy 20

pexsmidey 2t dimethyl2yi-gut-buyylparozanieexane,

T M ———
&xﬂié@i&‘?]S‘@m@éﬂM-@fﬁj&ﬂﬁ‘bﬁ?ﬂgéﬁ&gy -3; diacgln%eroxides

-but yl peroxy acetate, t-but ero enzoat e

glicht asbbdnAopbperoxidd; pephtyhdicathon at@OAzh #not her

] Iyprgp | ene-based resin and/ or another_synthetic
t 31\313

e aeeihoxyhatylipsroer disarkanate anddlirksmiethorspuselperoxy

t . I t he advant ageous
B0t e 205 ych TRT PR BRI R oy
| @_,rlgéﬁﬁ@ 16688418, Abatdpb&y-3,5 5 trimethyl hexanoate,

pol ypropyl ene-based resin B are m xed together to

* tphetylperoryésapeepyl aairhenate, 2 Sndihorthyb? fiédi (henzoylperoxy)hexane,

Eheblediosy Resiate d e eTany hongne ppiche-BRaLREES]
pytagc, o hylen - esthe S ao i gn densi iy

[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: ethylenic resins such as high density polyethylene, medium density
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9 polyethylene, |ow density pol yethyl ene, straight
chain I ow density polyethylene, straight chain
ultral ow density pol yet hyl ene, ethylene-vinyl acetate
copol ynmer, ethylene-acrylic¢ acid copol ynmer and
et hyl ene-nmet hacrylic add copol yner; and styrenic
resins such as polystyrene, styrene-naleic 5 anhydride
copol ymer and styrene- ethylene copol ymer. [0024] Al so
?ayreegﬂbﬁ@ dowl @dnsEATRY SthyRdf \é%%m\élﬁ ?ov@%%ﬁgmyo

he base Tresin w thin ranges not 1npalring t
adlyeth dgrestraghé chainoflttdlewplensttytpolyethghiniepsthyléree-vinyl
exanpl es include; a nucleating agent such as talc;
apalgP Fonolgmes, iy leaczrai redicanpiymes wi gthylene-methacrylic

G5 Tafts ARRFP AP PIRAC RUBFSEFR, Mgt

ahngaahua ebpolgnidriRidestsiie-ethiylald @pelyAed a netal

soap; a cross-linking agent, "a cha| n-'transfer agent, a

[Qﬂ%ﬂ célxo, asreguanstd, &m@iamzzie;‘ addiéives mawbahdded t[gthe base
pigment, a dye, a fla retard
0 SR r el ios RPN e ady wgs?f%@af?qcﬁ%ogﬂqw

Hve‘i’ﬁfoﬁ' Nt é)%?ﬂsléﬁgg u?@iﬂa&da}e%uagﬁﬁhg Wk fsdeh as tale; stabilizers

pol ypropyl éne- resin 2865 FPESTTE pr ocesse
bidlDas 86 iah thai dart, @Smetaf deaisaitbt, & phésphla@uﬁbsmrocessmg

|nvent|on t he polypropylene based resin A the
biligespgn @ﬂa@ab@i@oﬂhsesb&r, Bl Ubhra\m:og@ﬂtabﬂmenm Beommacent
t) tl ke, Wi th ove cr| ed add I ves
pepte @iﬁﬂ%& s & aggnt, a
r I r
e t%%ﬁ Sﬁt{‘%"e%o EE‘%?%@%“&)E@BP%%W e 38! a flame

petbydumtp phendidtatiedgeesand wlikg a desired partl cle
el liptic cylindrical,

hap T such as a cyl | ndrl cal ,
E%Wé i Ler thepwrnosgof o ‘@emmggtblemremanded@pmedawape

RO ARk Ba B dsf g ¥ rphal refer%%iz%qt RiSiosaicles.
Pbr ex4amphoth ¢he PYERANE bt %H@}ﬂes £ 16RED A resi A the

pol ypr opyl ene- based resin partic 0 pre-expan
pdypraﬂMe baeedemane anfagasic gesoxifle dinslpdiedikeg t(bgmher with

ol pyl en r esi tficles in water together
ﬂ}et v%qsgpgptg ﬂﬁgmﬁ%gmi@eﬁdeﬂrﬁsgeﬂw@ua@ pedlspnxetbhin
n dj SRET Sl
BRSO, O SOOI S AEBERRE e
b@ﬁﬁéc@%dd&tﬂpbihﬁﬂaﬂ@pﬁbpﬁfpyﬁ&ﬁe -B8sed resin havmg a desired
pol ycg opyl ene-based resin particles to +10C, or
sivine swdCas a cyBamlsoal, elliptic cylindrical, spherical, cubic or
rectangular parallelepiped shape, and having a pa_rtlcle weight of preferably
0.2 to 10 mg, and more preferably 0.5 to 6 mg.
[_0026] An example of a method 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 so as to prepare a
polypropylene-based resin dispersion; heating the dispersion to a

temperature in a range of —25°C as the melting point of the

polypropylene-based resin particles to +10°C, or preferably —~20°C to +5°C so
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10 as to inpregnate the volatile foam ng agent in the
pol ypropyl ene-based resin particles, and di schargi ng
the di spersion of the polxgbopylene resin particles
and the water under an at phere of a pressure |ower
than inside the vessel, while retaining the
tenperature and pressure to be constant in the vesse

5 under application of pressure higher than the vapor

RS 66 b Pegath HBe Voladill Fmi@AB g iAGRE bolﬁigﬁﬁéﬂei_baged resin

pre-expanded particul ate polypropyl ene-base resin

partides, ghtdadiselar ghomevee disp eromref tloopagprapyberk iesimparticles

limied to thi.,s method.. [0027] In the preparatiaon of

epd’ tfaP SYAIPE PBAer ap %t@Oﬁpléér@wff@ %retséuléﬁs,]@,‘ﬁ%§ﬁa& gnside the vessel,
. v . . . . 0t s. such

SRS 91 np AOEARDN £ oL SREL 748 ARIOE R B

ﬁﬂdeﬁ@bp]ﬁrkﬂﬁdiﬁéﬁiﬁ%_@ﬁ@edﬁgh@i Sthn HEVAP @ PreShiRIf theYolatile

agents such as sodi um dodecyl benzenesul fonate, sodi um

framingfagensutheselst thepre eadindedpagtichlate polyprapyene-based

Anong these, tribasic calcium phasphate and sodi um )

HowREgR DE DLt T Elrerehdhe ¢ thod, epr S vt Hauipd fp this
hapation. The used anounts of the dispersing agent

and auxiliary dispersing agent vary dependi ng on the

00244 hhthiepfepanatitmef thepdispandonisets prateriblefo 44€ as

used pol ypropyl ene-based resin. Preferably, the _
HSBRETRE Agenie organisdispprsingagis snch of tobasicealpium

PSRt VBBl BB UEA PGP 3o
ARk at didhedsie dodn By sl ol &tﬁ:ﬁec?ﬁfen%%s%ﬂ‘ohﬁtﬁ%odium
wei ght of water. 1t is usually preferable to use the
poaraffuisalfenptd gpd spdibene-dafieshifasnite. | Anfongoibiebertivibakic
e aRogtnte st sodbymadgariberzeasatonate whee Buslpeady are
1Al ngLSal ] . Cbidity .th .
et i3l ' AU em PRt Th herifpibe Fept ppd
dwdlinhg dagedifigidpehtidgry Moybndeds BARRe Q{r%é@%msafaéxﬁﬂthe type
hydr ocar bons having boiling points of -50 to 120C.
Bpbuséd emonaitof the ubet pdipropoilentebpsabersm. tRtefambly, the
t h : i.chl di fl th X
BREHRG 6 peed G Bk Aoy pih P Gt bismsiaitiaed the
Pl ARE g aghRt AGRA 6N iRy 86 0B lts by weight or

morm;ma:oi.bpsrvsfbytmght oPse ple€00G artd b eiglst dTowater. It is
part | CUl ar

‘ 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 léss 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
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" tenperature 30 side nelti n%lpoi nt

11 limtation on the anmounts of these volatile
foam ng agents, and the used anounts can be set in
consi deration of the types (if the foam ng agents and
the ratio between the resi tlanount inside the vessel
and the internal space volunme of the vessel.
Preferably, the used anmount thereof is 5 parts by 5
wei ght or nore and 50 parts by weight or less with
@SR Qi o) c
pol yﬁ?%%&ﬁg%g bas,eél:§ rogglilenS\.éW[ 0025]%?%%2%%%@%%%&?%3%(1
amtdvods oan thg sehin edisrderddnarifithd typésadfithe ffmaimgggents and
gents, an exanpl e of avail abl.e net hods._ f or )
DERA? bﬁ?"i’%‘ﬁnp%ﬁéﬂh@mpﬁét yide gheyievneliapd the inteznal space

SEhOMRE SPULEIRROECACRSaNE, b, FndPhRBlnt ralBheits b0t
R FHY GIMbENEn D BB Fhrtd B digl sl Ie5e Wi Rlspb& BEL00SSEts by

as the dispersion nediumis used as a foam ng agent
eaghteofdhp ipertiowl ake polypoGdylenébasetl isin. 106576 A).

e

r | i . i .
e T e
besexpidad pdreicakarapplyitopflene-Haakll Tewntibiaimbtidd in which, for
above-descri bed_ranges, the |ightweight and
sxample et rdropbilisreepuiopam dsiscontained in thepaldprmydegesbased

th ded artigle bjected to.in-nmold .

B ar DI BP9 s ek (e Pispertign menbtm ispsed g
Rl et (oR xR RGO A A TR 106576 ),

Eﬁlﬁ@ afidle 2RPANgipn watie of tled iwddlytabiedper expainded phrtiétlite

mor less, and further preferably 100 mor nore and
oloPEYPYhprReTbasadkresl 1s piefenably 40 Zieeswt mioge andHP times or less,

B
PARGT G thBfer By Bolimess 3R re W AL RBRS prffs3o; iHeh the
&R0 efllst PRI m@w@\@d&&c%@airﬁhgést, E)ée 1i¢Btweight and

differential scanning calorinmetry (DSC),

- patésfastony deaippessiviecstrangth gsothepadpylteges dfahe éxpasded afticle

B ot B S gl
A5 PR B ST, R R
priférably GO of Beyreiandl 1000 yme ek ?%efgga{ﬂg?ne | ¥8bre and

fromthe
y 100 pm or more and 500 pm. When

T pimey leealarshetherprefera
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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12 crystalline state originally possessed by the base
resin and the other being the nelting point
(hereinafter, referred to ?2 t he hi gher tenperature

side nelting point TH) obtdined froma nelting peak
observed on the higher tenperature side of the |ower
tenperature side nelting point; the difference 5

bet ween these nelting points, nanely, TH TL
LRSSl oGS Posiaeaivy Mhe bse i hnd (b g S Thoing
the meldng Noirptdherainhfier, spfeered tonad theshigher tanpélttare side
di fference buS racé& ally a_value_ of 35.0Cis the

gsderseomt TH? ohtataed Eromhasueltingrpkcehssrved /e the higher
PSS BedLiab S eRe fovkesr ﬂe%ﬁ%gﬁﬁ% S%&%gl%l?}ellgq i}ﬁgﬁl; gﬁengiﬁerence

condition ranges sucn as Ssu

betPRmPiHse nidfiaeoRhtst HEmeBRTTHNOTE (B&/did H0&k, t e tto as the

narrowed, and/or satisfactory secondary expandability
BEC peak diffareoce) is gireferahlp2810°6 @binbire,yand inbreyptefeably 22°C

bt ai ned ily.,[0032] Wth th ' k.h .
R EEP Ly Ng HEFH LA s B AgF ToBgRis GieFaoRdnt giractically a
[ERRT eSS (o2 ﬁ?g@g&g&’%@% 1 %Mreq,hﬁ’ Sggﬁfb@.l?ﬁ[oﬂg ern the

crystalline e originalTy poss base

DSt pesli diffenécisdusailiad2@arC) thel @bRling condition ranges such as
pol ypr opyl ene-based resin of the %;esent i nvention and
]

theprassuragngd semperature gangesiafythe heatigp stéam Henddd beng
k i,paf t r ef d, t t i gh .

REmoutel aPe/opeaRashb et G o aAghLIE Pofsetisfastery

M@nﬁ&nﬂ%ﬁbﬂ%& dﬁfﬁlﬁr@tdﬂt%g%ggé&gﬂ&he ratio of the

mel ting -peak heat quantity n“the 20 high

- foo3aér @tith theinditingbtalbepbinintity &d/ss uftlaf miehitng peak

mel ting peak heat uantities of all the nmelting_peaks

(hprematterneferrpd te ag ihe low temperatuge pe ased onffhe crystalline

SR obBip oo B ol oS ol SR E S R Pr bmded pREpudate
Spfspfleie-based ree B HHeEpaSkn PRR%En BRI il #e ﬁel‘hiﬂ%bg%k heat

he” abdove- descri bed range, the bal ance between hig

geamtitiap (/ex pbheabelting/ peald (sraipafice) wihtired te as thehigh
attai ned easilly, and the ufficient nmoldin
tsraReradvrep sakdohseis dism fé)@f}&gﬁ%t%ﬂqu @3@3# the lgwie

AR 00 95 0 SR G BB LLELERAIE g on e

highdehiedtwes fidé hdGng pbirtotthe subhef {Fd m@l@ﬁ@PMa]f@heat
e

heating 4 to 10 of expanded particul ate sanp rom -
@eaniiiies of 2l 1 ting patles /(1 6 G hiherein aferorferedto ad the
Bg% Igeha‘i{nra{:tlooo.l:lé e I:z{s%nﬂlay 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 cbtained 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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13 2100 to 40 C at a rate of 10C mn, the sanple is
again heated from40C to 210C at a rate of 10C/ mn
and nelted to give a DSC Clirve The crystal nelting
peak observed as a peak of Bhe maxi mum endot her mi ¢
value in this DSC curve is taken to be |ocated at the
resin melting point. 5 [0034] As for the

pol ypropyl ene-based resin X of the present invention,

tzlwoc k820 mCQitQi’?éﬂe'o?%O"@EﬁﬁP%h@%ﬁmggﬁsee{ %eﬁtb}‘?‘frhﬂlalmc to

the resin nelting point is "prefer y or higher

3&16“(1 60€ rate bHIC/mian dnomeltpd ¢6 eivald PSTB3AGver Thieghestal
d155C r Iovver Wenthfre3|n nmeltin oint falls
Hpﬁple obsarygdsas apewk p theemarimpuserdqthermicyvalue in this

b bt a Q.b
conven ong&%?%ﬁégdcgk%d g@%eng Sl Hb‘%ﬁ@ﬁﬁé"’ﬂf&c% ﬁzl ngng
fo034] nAHQ'bldt}ﬁ%l&ﬂ?ﬁi‘c@ﬁléﬂﬂ -BR dafebhCK S f RRY pRékeRt invention, the

satisfactory conpressive strength can be obtai ned.
[&a8 Blrop erttelsd:hemlf areplreferablp sk t]mmaﬁwmsnnmehﬁng peint is

B B e 20 B e S50y 1507
00 L SNSS I T n E

valges, a%&e@ﬁ& fus!dd mhhald ¥y Bsior MholdkRl aRi@s 8 be obtained
i nventi on, m?referabl e that there are a crystal

by pnggr eonvﬁmm aold stiustwere amdxpmlddm@mblm@mﬂan
struct ur mel.t -at.a hi erature
G exta e idlard aRGcls ik AP b omptertint aength
O4h bO8btRedi gher tenperature side thereof [0036] The
nol ded article of the present invention is obtained

f00851 t hetheprestexptide @opermeasiRtfenaolf YE 9Pyean enhagath
resin of fhe present invention, using the in-nold

bagedon &i Jahrapsing eal p@w?y iteamsferablsf thabai peakt or a

axpn
r and
TEMIOET s B BiSRCGT Bl Miehi® 1 FoBaSiBEr 53 ot cpratabmelting
éﬁ&@f&lvﬂﬁch the chid6theFhlid lexﬁrnk'rﬁhﬁnié]‘?' U6l SthdirotdiCin the
expanded particles are subjected to a pressuriazi ng
presantrenvienmionhitan prreferg}aimthag tiserearas drystalptegoatecto melt at

tre articles wt |no |c gastom‘gart a
% Emmeralny ﬂ%‘i’t Str%twrﬁ o Atpdygher

et TR T
Mgﬁei' té@ﬁpéfamr@sﬂmhereoﬁ. met hod
[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-based 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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14 described in Japanese Uility Mdel Publication

S51-22951); and (b) the expanded particles are

pressurized with a gas prea%ure and then filled into a

nold so as to be fused by ating with steamor the

like with the aid of the rebound force of the

particles (for exanple, Japanese Uility Mdel 5

Publ i cati on S53-33996). Anmpong them in a preferred

ABSdRId infPaphdlebe Uifitty MbddIBuRiGRRPISI2999D hh %Pﬂ;\%

pol ypropyl ene-based résin is subjected to an 1nterna
aftideslalegirerfuizal withr ®gad prdsadré ahd thennblldd into a

P
th can be cl os but, cannot be seal ed, and npl ded
m?ﬂt# Sp@sito fgﬁ%ﬁﬁy hgating anHey steam kY §he Jike math she aid of the

AR, A e el Yok ARHTE, Fhrleefe STt AR °TT

PabHesfien 86B33998). tARoASHRbMY i9h ﬂl@&rréd‘ﬁﬁetﬂm,%ﬁ SfArticles

nmol ded article of the present invention falls within a
pEHpepref expanded partioulato pelyprependcbastdieebimis suhjected to an

g vdege L Feuid Seeupies flled Sufo mobd Rapiean be closed
BuPalR|A'be ésgi&f%nar;ﬁbﬂtela%ﬁggwgggﬁgo%&ﬁ;sg& SRLEYANE

0
and deformation at the to ease

tdeehold hdwiktsheppd anlslded hatitle, hAntls hehéewdiEshape can be molded
productivity may be satisfactory. [0038] B

eqlvolerhatiecst Perwlaivl appagranse. ekipamsetorablett at dheldengity of the
BRBaE R BRI SRIC fB abieasniSinyehtion s wifhip @ ranee
SR QIR OTOTR R A5 £ ORI B i

article 20 having I ne

- thiamph gshh 9 03O]igh trwtelgh tf thlak ds\ehgractdréstivy toanin-mold expansion

be described in detail with reference

. : o
%YW@& angl jeaxdly canseseshrm kageranddefosmagion | atthe dime of

2 t .20 fResin nmel kin i nt ..
A0lakdn hERGee AT ve Br AT RonEn Pl B prpduciiviey
2e Y Sdifadtery, metry. (DSC), the resin nelting point
is defined as follows. After the thermal history of

- 19838] My appropiintely wgul atipe thie dxpardiox vhide endahplisecondary

fromd40C to 21QC at a rate of 100/ mn to _be _once-
RSP abtheime i anpneld xpgasion melding of the Bresemranded

5 e G P el oA RSBk i
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 frdm 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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15 to give a DSC curve. The crystal nelting peak
observed as a peak of the maxi num endotherm c val ue

in this DSC curve is takenlho be | ocated at the resin
melting point. <Melting portft neasurenent of
pre-expanded particles> 5 In the differential scanning
calorinetry (DSC), in the DSC curve obtained when 4

to 10 ng of expanded particul ate sanple is nelted by
t@ERengDShaue P Thatckyftal HkMtiAL behR oBIQGedlasd paikeofthe

10C¢ mn, a nmelting point obtained fromthe nelting
peaimemn ehdothemaric velweanahis DSE cervieds takentabe loeeted at the
| ower tenperature side nelting point (hereinafter,
F%?i’ér“i‘@gmtgcp%’%t'ﬂ, as the 10 case nmay be), and a

b ] j | k observed
B S
t enper b dhiedifatentinl édangimotdlorintetry &BBT) A8 theDHC eheve
tenperature side nelting point (hereinafter, referred

pbtai@%d whengt ta He meefexpapdpd partimel age sampémifﬁenbbedxbmaising
TL TH. I 1 i i ] )
it ftindtleure SR FRETICRIRL Aasats TP Ll i nfing ppint

SERRRED HobR R hiBBAY peBS6h thb Mo BEt 1%%¥<§T,id8§’§ f11880s the
when 4 to 10 ng of expanded particul ate sanple is

hetdregniperatiei side nichting oprr(heteinaftenmreftdfed o &L0C, as the
arate of 10G nmn, the crystal neltin peak for which
e3fe 'mATdehanf & melting romtebtpinad frem iieaneling prals elgerved

SR P Mg BB el HINGIAREIhBE e S pafing point is
figasr ddatk hishdt Selipeddluts sideatlel titliep ARt thdrefifitaratdferred to

is a value nmeasured under the conditions of an

~ as TH,@s the 25095 102)00Therdiffetcree betwedn G atbTPhis

orifice qQf 8 000 0.025 mm a |oad of 2160 g, and 230
¥epzesentepbyMsi on rati o neasurement> From the wei ght

. - [ Ltute a sanple
S B A Rt B e L e o' Canple I
the ethafied differéntisieRanhincdlbastetry BSARAEIthy DHC chgve

pre-expanded particles is derived, and the 30 base

ohigimediwhentdia ¥ mgofdspanded partitniatommplecs melted by raising
.Eﬁ)e Perrr(ljl\)/ér%%u}ehﬁom 40°C to 210°C at a rate of 10°C/min, the crystal melting

peak for which the endothermic value is maximal is 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 mm¢, 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 ethanol in a
measuring flask, the density of the pre-expanded particles is derived, and the

base resin density is divided by the thus obtained density to provide the
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16 expansion ratio. <Secondary expansion ratio

nmeasur enent > The secondary expansion ratio in the
present invention is a phyﬁ%cal property val ue
obt ai ned by the follow ng asurenent procedures. 5

(1) The bulk density pi of the pre-expanded particles
under vacuumis neasured. (2) Inorganic dispersing
agent is applied sufficiently on the surface of the
BkFaifRRgald. particles, as a treatment for preventing

t he pre-expanded particles fromfusing each other due
=B estratary lexptnsign ra@o(R¢asiirenmmnd>expanded particl es
treated in (2), are placed in a container having . a .
struct %hé SeqHlaxE CEPARPEN Tation Hae aepeRt Y e teitkista physical

Boy franiidilady SRTGNBLEEIRARET AR b R ERatY
(i)orheemm@:.smgda&f(tﬁa Rué-&hH Hh86d PirtIQYPuKIOZ AR is

Ltd.)), heated for 5 seconds at a steam pressure of
sna@skyéd.cn2- G and then cooled 15 with water for 50

[ ThResunit AapemSpe AReT M ST thachutace of the

L g L i S
partidées heul fusif® padihethendaedpngbin Hodtelg, t he
re-expanded particles under vacuum after the 20

)ykheyoresemansierlamrtigles treateddnd lasgskinsa opntanéhaving
X2, = pilp2 etines) is . derived f i and p2, Th
ARSIt pes St Brelow e wifteBhadin Bipearitnof the
BACBxndd¥p a1 RES HEAR anf e mﬁﬂ&ﬁ%@?é‘?@%"ﬂe& hR1d@ken

as the secondary exXpansion ratio.

mughirad (fonex Rhplen Ptlbe Giahaifaguestby by o KinzokudCogLitd.)),

carried out by use of a nold hayi n%{& sha(ge shown in

hegfeddon 5 sepridnats sleanrrepsum abhlikel/car @rand theneepled
Hicle: 53 nm x 256 mm the di nension of

%&@%ﬁ&ﬁ-f\ﬁéﬁp%@r fon: 103 mmx 153 nmx 5 mm and

(D dde i‘rﬂ&%géiﬁ@ﬂi%r%@%@eﬁt QARUFIAE to the 8ﬁﬁaa@6:|€ tliileotaken-out

kgf/ cni- Then, the surface a of the thin-wa
poa-exman dedgp ariel e30s avasbediowt, and thep ceexpal dedopdritioles are

31009 W Bermoattt Cramber ata-C ok 18 Kours.

(5) The bulk densitjf pz of the pre-expanded particles under vacuum after the
drying is measured, and the secondary expansion ratio Xs = p1/p2 (times) is
derived from p; and ps. '

- 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 x 353 mm x 256 mm; the dimension of the thin-wall
portion: 103 mm x 153 mm x 5 mm) and under the heating steam pressures
of 2.0 and 3.0 kgf/cm2-G. Then, the surface 2 of the thin-wall portion and the
dimension c¢{the central portion along the longitudinal direction) are
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17 evaluated. (1) Surface appearance The surface
appearance eval uation of the surface of a nol ded
article obtained as follo is made as descri bed

bel ow. The pre-expanded particles 5 are subjected to
an internal pressure of 0.1 kg/cn2-G or nore, filled
into a nold that can be dosed but cannot be seal ed,
and heated with steam under a pressure of 3.0
kafihspdr G to provide the nolded article. "G denotes a
case of an article, where all the contours of the

e hrfleed apgpearamdees appearing on the surface a of the

nol ded_article are fused tao the 1(3 ﬁdj acent artiﬁlgs, )

and. nolhi SHKPES ABPRAPRGH AvAINAIGE o he sRERSS of panolded article
i-Gl . su | .

FRPALAE s 0 S A RS 5 R Rpbifed pticts

Whes Eojuaied Yo AbSntawall phedsee Bf O Nkg/enpanseshoparfilisd 8o a
or winkles are found on the surface of the expanded

paid ithatesanehpdesetl but care ot sadeds fandHeeated gath steam under a
ticle. ] I | stabili Af t | di b
Rreseirgota Dikedbmdiron aerviae she Suted $rtdeg Kor ) onp- &
the m)lqi ﬁgn@treg 12l 8e g? aft PRI Wi rs GANG e Fon fotfrs foPkh & expanded
S, e al'l owe trc

n to stand Tn a thernostati

ﬁﬁ:ﬁiﬁl@é appddiige bethesatfuce alof ghié al@dedbrti@baré fisdil to the
ours, then_taken out therefrom and then allowed to
sdjanent padises, 20dao weigklearesdonnd font thesurinse @ ghe expanded

article speci,ne t hus obt.ai ned, the ..di nension (b) is
H%’g%@?%ﬁ’fﬁquﬁ@ 08@?&}1@8 Ogﬁmd?¥§%@%-r age val ue of
the (bp a%adea cald'st 2R bRLRRI wiide LBRs 28 Whikdih 8teddn the
dimension 345 mmis derived; the case where the

ek fretedneerticlesnot einldas arefbugdadn the sinfaresofahefexphaded
wWthin a range from-2.0 to +2.0.mmis _taken as

pasigesprrosed onthe suriace ek the moldedprticleespect to a
.0 prepar L. m xing 90 parts by wei ght of an

@ﬁ?’f’é‘ﬁ’éﬂ%}%&%ﬁ' g’random copolynmer (resin density:

0. 90 gAfRBimdl8FIgby RBAhS WiflPbithin dd8ePShrodiird of B t's

by wei ght of another ethyl ene-propyl ene random

- kgibah$ e ith¢ medded detidk iy allowod tgstarst at 25 Chford houmg, then

B (4700, 0 30,0, ar b e ght 61 pouelery (ol
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 is taken as acceptable.
[0040] (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/cm?; 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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18 peroxide (PERHEXA(r) 25B, manufactured by NOF
Corp.) were dry-blended per 100 parts by wei ght of

t he above-nentioned resin. The thus obtained blend
was extruded froma 50- nn1§ ngl e screw extruder set at
200C into resin particles of an ethyl ene-propyl ene
random copol ymer (resin density: 5 0.90 g/cnB; nelt
flow index: 13.0 g/10mn; resin nelting point: 144.00C

- pardxivk @HRH@KA@‘%B $n AR RAfirkd ? NOFeC . )Lwefeeaﬁum%nded

vessel equipped wth a stirrer, 100 parts by wei ght
PE010Q p acth hiyheeighb of tind abmmdmjeﬂi;uoneqb aedinc| Thewhne obtained

Plendiean puseied B 5 79 man pingln sorken SRERGA 10t 2 20060 o
LG LU ABORPIR P HIROYLASIULEC, BT ALhA A ERGEALiy:

6 OV g6 3;1n B3 FRAf irikestt i 9108t/ €OMES; ﬂe@ﬁl fnldlsn ©PbRItN €44.0°C)
di sper si on Ilogw d, 18 parts by weight of 1sobutane

ha‘@ngc&iwelghttl 4. Fuigh amg:l& hdndi $pdr presautd vrasdl eqanpped with

SR RO b s wer

PG AR IS SR kg o
pess dly weighbel ﬁf@)asi@tzﬂt:ﬁ!m plovplidtedaneatisctusedy aghei
gel lets and the aqueous dispersion_ liquid were

hgmh%ﬂlg}@dusmad cheLEd} amﬂ; Odiigparts by reaizht O%sqdﬁume of

GBI Mo I Giokheen Fpiipdiqa 18 PR

I f
B A T SIS\ s

difsp@isi iCliqlilewae heatkak o BKIpsTEI oiit tlds ithne, gfasktws 1sobutane :
pre-expanded particles was 2.75 tines. A nol ding

Waa@ q ko th%ﬂat%ﬁ@ Eﬁ@@aﬂmféa%leeth@maﬁwa V|§>§$Q1|t@ |b@sl’& (3
BN R, BTl D0 R Rt Pl M e

' ﬁl@ﬂ‘ﬂﬁhineﬂ&r ﬁﬂih%aﬂs%oﬁ@ 1sobuh¥n@éeﬂ@tscind? th@ag@sous (ﬁbpel%mn liquid

a'' to NoO
were discharged into the air through a c:trcular 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 saﬁéfactory dimensional stability.

[0041} [Table 1]



ZT - o =

a.m NNiOOON+

| 8z5=z>=5°05F

X =y X O R 04 o - gyduexs) sayerednio)) ‘0 ofAWBXY X5
= L, —®+T . — o .
H V £V| 5 - _ - - Z -
_ .S _ Lo D.Rmm S 9g~ d 127 | 102 %2 1'ST LT | TEEL | 6971 ] 0L 0 [0€/0L] 881 | 1€l [poD
[ ! o . . e . : . . . .

= z° I8 <4 g9~ d P60 | VLU ST ¥eT LY | EOEL { OPCE | VLT | PO 10/001] - 1€l €00
5 -1 v 0’0 )
ot g—o N O do 1 Vi d 6% | €81} ST (44 LY § SOEL | OW2L | LS 0 jo/001) - IEL {2z
N~ o O
210Do = 0 O doog It d 012 | 912} 67 ¢'9L 8L | TP | $8E1 ] 86 0 [01/064 L¥T | BEL 110D
5.~ w om o wlo@g | LO- O €57 | TIE| OF | LST | VST | ¥SO1 | €6v1 | 66 | 20 |02/08] 2oL | 8BEI |5~
5ot M - W. 1= QM ¥ To- 3 9C | &5 97 N.mm §CT | 9651 | £°SPT | 91 TO |0Z/08] LST | 8E1 |vxa|
< %5z C w Mwﬂ 81~ o SYT | $0T| ST | ST | SLL | TYYY | oI | 8L | €0 |0§/08| L¥L | 8€T |ex@
O - Nﬂ.WSiO%. | T D e | £9C} ST ¥y LY | 69T | O6ET | 85T} VO [0T/08| L¥I | 1€1 |zm
S FetlzzazT so- 3] SLT | LIT| 1€ | 9ST | LLL | OpPT | SIPL | O'E1 | €0 |01/06] L¥T | 8E1 |1>m
1 O o= z= o<
_ ! gl | (uBres

s 3.' S wZ TEeweT]  om guop | Goumy | (0. | @) | (sewm) | Quogln ] Quagsn | (0.) N Q) | {0a)

g ZooLZ = #) |fgmmd)|

° n_u.ﬁ (\M ° Z = \m M m .d opEr onul wnod wod | qurod
<s_2° - T, [onpEey  Anms | sowemadde | uotsdedse | Nead OREI duse) | Sunpts | xepur | ymowm | g-ddy § Feniet | Sumpow
mm o < + _HN M = mm_sa.@ Jruostanty ] soepmg | fwpuodsy | W o8¢t | wostedsyy | omsseag | fumeoR | WA | IPW wavc{. vedg | msay | ursey
o 201 2 o0 = O ~ Z  uonenpas Supopw oponed papusdss-oxy edd omediey | Burxy | @-3d | vead
~mWM|.nNu|tOCh -




10

15

20

25

30

gﬁ% @P% @ Wers dbdained 1n4

00 n 00 00 04 mencn n fRMMMMMMMt'n Nthtin
N[nty WWWWWYV GC U20 [0042] (Conparative
Exanpl e 1) Pre-expanded pa&gscl es havi ng an expansi on
ratio of 26.5 tines and a C peak ratio of 29% were
obtained in the sane manner as in Exanple 1 except
that kneading with the extruder was carried out

wi t hout adding the 5 organi c peroxi de which was added

ﬁi04tzﬂle(adxﬁ§a@fu@ ERshpe: 0 Exanple 1, and an

et hyl ene- propyl ene random copol yner (reS| n density:
0.90 ngTBxpamietd pdieles haldng a8 Bpghiidm ratior @615 times and a
41 2C) .was ther}elby obt ai ned, the
gggng@g:nagﬁgr ppan Example 1

BAH3 Vs okl A EESRE Ror VER3Ek M) STHLALANISL e
bR peﬁ%&fé]ﬁﬁ@bﬂoﬂ% agtes apese Bnddoft BlEBdin dg“in@kzﬁhﬁlla 1, and

was made with the thus obtained pre-expan
paleﬂnsdlees propylene gandemicop el ymuirdeesin rdteneity 0.80giineH melt flow

it VY dloRin miin e SR abmet L 350 wab dhegEby chtained, the
ﬁg@f@%ﬁ ahdl@ago'hf%agﬁpgﬁ%@n%?rﬁ&:@épf@ﬁi ntgfﬂe thfe pressure

ansionratio

Pesiebwes @edilaved teb@l 7. 36k ggemwer mtge@bmsﬂ ék};iah@mslamm of
rranner as in Exanple 1 except that a resin prepared by

reisgderaarbolesyeas 2. 18yimes.ghd nyilding was made with the

O SBRS B R T Tt 485 BB v
the ﬂ@nﬂmf t‘ﬁfe KRR aréBles P ﬂh@ﬂfbi&écp%&e Svd Vhat
copolynmer (resin density: 0.90 g/cnB; resin nelting
masatisfathFyOC) were used in place of using the resin

I:(J)Qed | 1. 0.1 part by weight of the powdery
ﬁgrt by wei ght of the organlc per oxi de

ere dsyel negﬁ‘% i e bl SReRhRt 24 b fimes. o

o] éhkrﬁtwom% ia@ldepAplale &@e%c*tw@f@omasa@yd ﬁﬁﬁhe same
random copol ymer (resin density: 0.90 g/cn8; nelt flow

maderr as Exgmlﬂm Inexcept thatreetdsimgrepmiret.: bwmﬁxlﬁg)togetther 80
Igalurig %gfsulre?gh quI dtl\ll\qene -propylene random copolymer (resin density:
0.90 g/cm?; resin melting point: 131.0°C) and 20 parts by weight of another
ethylenepropylene 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 p.eroxide 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 17.6 kgf/lcm2.  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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heated to 139.0C, and the pressure inside the pressure
vessel was regulated to be 17.6 kgf/cnR. The
secondary expansion ratio gi t he pre-expanded
particles was 3.02 tines. nol di ng was nmade with the
t hus obtained 30 pre-expanded particles to obtain a
nol ded article having satisfactory surface 21
appearance and satisfactory dimensional stability.

PP AntCARRAL AL A Sorf R IUNRi Al Bi#iRipanded particles
havi ng an expansion fatio of 26.2 tinmes and a DSC
[0fetld] r @ dropafatREEx@npleddt ai ned in the same manner as

oy B SN pOn s Oho s BEAS) Etes and o
iReneli P hPPA L R0 he ﬁﬁ’f"rﬁﬂ’@ o B ol
é\ﬁieﬁb'th&)if 160'paR8 WISk ¥ighbf aﬂ@%hyldﬂézg%ﬂ@ﬂdﬁé’ r@.hmﬁ c\ﬁpéll_s}mer

t he copol yner, and the thus obtaine
(esiaodensiiyt B.20hg/cmit resirem ligng powith 13h.0°C) was used in place of

%eg%ésgz}”sﬁ& ST | dcRart @Y VGEDG A Fhe PRuAsY talc Has
B PIcR9R A e it opplytier AGETHE URI: Dh A MER was

bﬁ&&&d& mthaﬁ@eéxtmrrta @bt@h@h éthybdénelgrobykaded emitloml he

‘secondaré expansion ratio of the pre-expanded

eapolyrgspe Sregasdensity  0i Heg/cmi; mel v gnd@sg e gl Ominhresie

ot P 7 SECH TP ARG B8 o R R4 S p2amd he
PRI B3idY tﬁi@e@ﬁﬁe‘%ssar&agk%ﬁ%d AL R AN he

shr| nkage. (Comparative

mcendameﬂm&spm fatmd» of ﬂmpmgemndndmm}es rvms hibftimes. A
25.4 tinmes and a DSC peak rati o of 25% was obt ai ned

mldlns veammagarish the thws ehigmmedore- memalmkﬁs to@ltain a

A At bt BB SRR AR b e pyplaed

@ﬁﬁd}é ma&&r%qlmlm@hhﬁ]@ ce of the resin used in
art by wei ghtg@of the powdery talc and

le 2 .
n?p%}dmlhmathedhampletﬁe organi ¢ peroxi de were added

to and, bl ended copol yner, the thys |ned
bl end 4A&¥SEXBER wﬂf ¢ HAVEIR 47 6%H 2R LOBERGP AL 2& Awmes and a

B e R A AR WY i R U8B rimple 1

&bt AP0 bartd B9 wéght bhgn @t}gﬂ@ﬁ@p@aﬁpﬁeﬂ@ rghd@8 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/cm3; 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 pressuré vessel was regulated
.1:0 be 17.5 kgf/fem®. 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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heated to 124.0C, and the pressure inside the pressure
vessel was regulated to be 17.5 kgf/cnR. The
secondary expansion ratio %& t he pre-expanded
particles was 0.94 tines. nol di ng was nmade with the
t hus obtained 30 pre-expanded particles to obtain a
nol ded article exhibiting poor fusion of the 22
surface particles of the nolded article and an
(gagofﬁpeg?g%%gg gﬁpﬁ%@&%ﬁ%?ﬁed par%lg%lgés? %ﬁnﬁéonal
ahriekpgasi on ratio of 25.1 tinmes, a 5 DSC peak ratio

f Z?W and a At value of 20.1C were obtained in the

{omenrative Exmmalpbe 2 except that 70 parts by

i gh - | d | ;
(oo nPEL e AP EREe L SRKL SR AR RRNRT times, a
D Peak aago 3P25A 4l Pt Waleef 0. 18N QleR€bbtained in the same

et hyl ene- propyl ene random copol ynmer (resin density:
tB01eg/asnB; Exaaspie Jretdephghao7hpartsds. ©6ghtof aer e used

oSSR i goraend ey 00 BTk acdn

. | i .
BIEAGE ote, 131 00EP AR RO LIRS By st (o R Ahithe-propylene
£4iddra R6p ¢l5AiRy | (Pen dansiey 90 @Y chie redinafbIfindeRsiht:y138.0°C)

0.90 g/cnB; nelt flow index: 7.0.9g/10mn; resin
were uaed poplace of ze pdin ushé inliFspende @n 10l hpaxt yawelght of the

VESAE e W28 U BB R B RSB TEe
gﬁ&%@fﬁ%ﬁ@é@ﬁiﬁ&ﬁ%ﬁ t%fe n%ﬁl@{jix&érr%%%ﬁ

articles was 1. ng was nade with the
tthyderabp ropidehe pmtoex pepulgthep&rdsic Hessity 090 gictm3amelt flow

no] ded article exhibiting poor fusion of the surface

wedenst @102/ 10minieeskpmedang poindf $3233Chrhe disnensioy ligwidevas

BR3P R 8%y AR ol BAARRR vl pragrostated

£rbo 17 13MEFen®. O%e B8KIA3 d: a8kiofrAR 6 theYreeah Hﬁiig&

20.5C were obtained in thé sane manner as in Exanp
pagideptwas 11 tinressi A mpokiiag echstmade xithy tihOtiney dktained

25 wei ghy of an_ethyl ene-propyl ene, random copol yner .
- weé%}rx?ﬁrafméﬁryl.cl@.tg@ ammmoqa%cﬁa#% exihiting PebF Fasion of the

&ﬁ%a@ecﬁ aftteR 1R hS1dRY AV YnPha %Q?Iteprﬁ{ly 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/cms;

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 talc 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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et hyl ene- propyl ene random copol yner (resin density:
0.90 g/cnB; resin nelting point: 147.0C) was used in
pl ace of the resin used in anple 1. 0.1 part by

wei ght of the powdery tal c28nd 0.3 part by wei ght of
the organic 30 peroxide simlarly were added to and
dry-bl ended with 100 parts by weight of 23 the resin
t hus prepared, the thus obtained blend was kneaded

Whé Bedih Qhu@}ﬁépiﬂ%& e &%ajb@aﬁh@dqﬂma 88 wfe%axa 3ifh the
random copo resin density: 0.90 g/cnB; nel

ektowden uce&bta‘m anga'th@}ma propglene rrahtlomg:opolymer Créﬁnzlé)],sny
di d heat ed .t 42.0C, dt
DB e R0 Sl e L g

U5 L e AR ORI SRS ARA) Ly M

vaskR] WalsirebliRited bo/Be ATk gD EFIRXQRABARSY ﬁdxﬁi&ﬁréﬁb of
obtain a nolded article exhibiting satisfactory

theprmexpanded mﬂc&sewp*a? Hibctimes.of Atmdldmgh ved ;mcle with the
e ataistsy Exbandefdrasitiasde Popanc Aded atrag cxhbiting
SEHRELRY h8bh O Mo Sprifed piRTleSof HEmBRRN, £l an

aedepeibladevedl oE)dﬁﬁBhﬁoﬂalest@kagd?at a resin prepared by

[n'xi 9,80 par:]éé by weight of an ethyl ene-propyl ene
Qﬂ‘i’@i r (resin density: 0.90 g/crrB; 15 resin

[ ti 8. d 20 t b ht .
Bmot hoP® 3%12@@#% ARBHERSISH ity of Gbe2 times, a
DTS HEN &5 S8f FRA 4 A8 'vBlue”&' 45 54 %&@Bbta&?@d Qghé"@a?me

used in place of the resin used in Exanple 1

pm:rmwyaswm]@lmnp]fe 1 brecep O vlket y résih @repaired. 1B mamhglﬁ() parts by
organi c, peroxi de vvere siml arI added

ht of t he
st bgvmeﬁfwmeﬂ@@dpm gapolym {rgﬁxn dnsity” D9 gloms;

t%i—%%a%}%%ﬁ%ﬁﬁﬁ 38000 i A B iR PSR o AockE

n%:_r YoEd mmemﬁl@@ Chosive &eﬁﬁ%mmg@l eRe % Yesin

; melt flowindex: 16.1 g/10mn; resin
nmllitmg gopltr h57.03dbwagnsed e platiesyféhe mesmlusqdlld E/mnple 1.

V535045 B SRR I e
L A e et

g{(ﬁflﬁf i&nmteﬂr@améd,qihe&hh@ obbiiakd blenbivile knablled keth the
extruder to (ﬂ)tain an ethylene-propylene random copolymer (resin density:
0.90 g/em3; 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 25.5 kgf/cm2.  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.

t0049] (Example 5) _

Pre-expanded particles having an expansion ratio of 25.7 times, a
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satisfactory fusion of the surface particles of the
nol ded article and an acceptable |evel of dinensional
shrinkage. [0049] (Exanple_ ) 30 Pre-expanded
particles having an expansi2 nratio of 25.7 tines, a
24 DSC peak ratio of 30% and a At value of 31.2C were
obtained in the sane manner as in Exanple 1 except
that a resin prepared by mxing 80 parts by weight of

@S@bbéﬂk 860 B 80%! A2 NARANIE SOPRENRers bBSIiRedBD B4 Yame
0.90 g/cnB; resin nelting point: 138.0C) and 20 parts

Mrmmﬁxmmdkex@pemhw & mesippapyhwdcby angiom 80 parts by
P oL e er e LA AP moRy T G eidh GRS 0100 glom’
o I
F@%ﬂan BhGuibe it 0I B %P% By aEnp @ e o e

étHyléxaé byopdstesiydrttl o doplymidl €Raas! dehdiby: 060 PAMS rdiin

ht of the resin thus prepared, the thus obt ai ned
meéthmmm A62080) wias msedén phacexafthe eesinosettiniBxaanple 1.

ﬁ%%ﬁ%ﬁéﬁ& B R B b v g ;'ouge orgaic
E&lat ed to 1%5]3]1%&? ggdﬁ&eglg(}ﬁ%?‘gil rﬁlgvplc}e ﬁg pres$ l};‘rreétght of
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[2] The pre-expanded particul ate pol ypropyl ene- based
resin according to 10 cl ai m 1, wherein said

pol ypr opyl ene- based resin conprises the

pol ypr opyl ene-based resin %n a content of 60 wt % or
nore and 95 wt% or | ess and the pol ypropyl ene-based
resin Bin a content of 5 w%or nore and 40 w % or
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- polypropylene-based resin Ain a content of 60 wt% or more and 95 wt% or

less and the polypropylene-based resin B in a content of 5 wt% or more and
40 wt% or less.

[3] The pre-expanded particulate polypropylene-based resin according to
claim 1 or 2, wherein said resin has two melting points in differential
scanning calorimetry, and the difference between said melting points is 20°C
or more.

[4] The pre-expanded particulate polypropylene-based resin according to
any one of claims 1 to 3, wherein the polypropylene-based resin X as the base
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 thereof.

[5] A polypropylene-based resin in-mold expansion molded article,
produced by applying an internal pressure of 0.1 kg/cm?-G or more to the
pre-expanded particulate polypropylene-based resin according to any one of
claims 1 to 4, illing said resin into a mold that can be cloéed but cannot be

sealed, and heating said resin with steam for molding.



