; QRSTe3e/ / pD6zT DESCRI PTI ON CUSHI ONI NG BODY AND EXPANDED RESI N BEADS FOR

FI LLI NG THE SAME 5 TECHNI CAL FI ELD The present invention relates to a

cushi oni ng body serving as a cushioning article used suitably as a bed, a
mattress, a pillow, a stuffed toy, a cushion, a toy, a c ioni ng nedium a
sealed material, a soundproofing material, a thermal i nsu@wmﬂimmmll al
etc. 10 BACKGROUND OF THE | NVENTI ON As conventional cushi ,

t hose using cotton as fillers are known. Japanese Unexam ned*isuist i ty Model

Publ i cati on No. SHO 15 56(1981) - i bes a cushioning body in a
HESCRiRRaaN

chair formconprising a mxture esin beads having large to

smal | particle gj r i i f

non- st r et chabl egpgmﬁlﬁmﬁ% g‘f\lé gﬁé&@ﬁ@%ﬁﬁﬁ\?%%ﬁaﬁoﬁ t he
expanded in b t hose having a |l arge particle dianmeter of about 1 to
5 mmare @GNCQ%?’E? Ese Exam ned Utility Model Publication No. HEl
3(1991)-45641 describes a cushioning body in a matt form conpri sing
expanded resin beads packed as fillers into a bag made of a breathable
cloth. It is described therein that as the expanded resin beads, those
having a very large particle dIFEHNCHL BIELED)0 mm are used. 2 5 Japanese
Pat ent Publication No. 3057059 describes a *@00002* cushi oni ng body as a
cylindrical sofBht@vesent imyebdioronelates & deusdrisning hgdyfseavimgnastr et chabl e
material and the top consisting of a stretchable material, wherein a |arge
nunber ofcwsipandegl artslenubeddsii@bdy pack ddd, bt mastrdescaigiddwt besteiffed hat as
t he expanded resin beads, 5 those having a large particle dianeter of about
1 to 2 nmogs @ eissitionAaptny, tthesshiomshg enedignrhpdi sled heatetidlj ani ng bodi es
using cotton as fillers are those wherein non-flowable cotton is conpressed
li ke spongrusdiratdiry edenial £ thesnal hgsilaeingohisrerial etdie cotton, to

exhi bit cushi oning properties. These cushioning bodies are often 10
requipped to i nprove the touch and feel, and the cotton easily adsorbs
noi sture thus permtting nold to grow unl ess suitably dried. The cushi oni ng

bodi es described in JapgATSRGROUNT ORTHE ITWWONSTORUD! | cati on No. HEl
3(1991)-45641 and Japanese Unexam ned Utility Mdel Publication No. SHO

S6(1981) - 115966y 5 UBhfeitiSnPETIBRickAnkbdd1BS, AIRANIEHd E5ikin BRARRCAAYI Ng 2

| arge particle aneter o are packe a non-stre abl e bag
made of laﬁ%ﬁéwﬁr the like. In these publications, the cushioning bodies
are obtaine y packi ng the expanded resin beads into a non-stretchable

pag. These cushi ol idc"Olesinfthea TR M BLERGAAS T igs! n expanded

15 56(1981)-115966 describes a cushioning body in a chair form
comprising a mixture of expanded resin beads having large to small
particle diameters packed as fillers into a bag made of non-stretchable
leather (hide). It is described therein that as the expanded resin beads,
those having a large particle diameter of about 1 to 5 mm are used.

20 Japanese Examined Utility Model Publication No. HEI
3(1991)-45641 describes a cushioning body in a matt form comprising
expanded resin beads packed as fillers into a bag made of a breathable
cloth. Itis described therein that as the expanded resin beads, those

having a very large particle diameter of 5 to 20 mm are used.

25 Japanese Patent Publication No. 3057059 describes a
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2 0 having a large particle dianeter are nerely conpressed whil e reducing
the volune of the fillers, to exhibit cushioning properties, and these

cushi oning bodies, simlar to the above-described cushi oni ng bodi es using
cotton, are inferior in the touch and feel. This is because in the above
cushi oni ng bodies using the 2 5 expanded resin beads used as fillers, the
used expanded resin beads are 2 generally those intended for exclusive
use in foam nol di ng. Accordingly, the expanded resin beads hardly nove

during useuslaidshihBWodyhgs expandtdcdlesdf Redds thavbodom haRdgqparticle
di anmet err have been used under the technical i1'dea that cushioning properties

are 5 brogghdisin oM £hwndefrefdAde A8 td8S] Qngecﬁgstog)ycdﬁéigtig\grmrzfsg on so as

to reduce the volune. Accordingly, the publications supra do not describe

) . : ; e dies Th

oushi oop rerrEXRRNIE AR, MR Ri M1 EKE e O B A B e
f i i - ti di t f about 1t

S | o SRS R ISR RN Qi Rin PRSCARRE Sl AIFOdh a1 1O
i.s evident_ that the ex eads packed so as to

blicgati i ; i
Feduce t naps it e bty SlRmR ey BEebl Tofp 2HE™ ebhiiect 1 doa ¢ hat
Coad, Vhen o o dSHOGHR HE By HOPHE PREICo T GHaT e BIAMCIUPES n beads | s

used as a Q d, adﬂ?ttress, a pihlown a stuffed toy, a.cushion, a_toy etc.
for the pAftHIRESHIGRATS ARG WHSHIBR G HnvBpRle ¢EsoR ds CoORPIFEREA body, t he
expanded resin beads rdly ve, thus generating 2 0_an unusual sound upon
appl i cat i1JfF 8PCREE @éﬂp gﬁfgrw\raowgﬂ%r qshegdast valBane pbtleaGelod, ¢° a probl em
of awaki ng _one while asleep, and this probl em cannot be solved still yet.
Furt her, €HEPHE ¢ushiening prepertigs: hefhesfpeaskisging hadienare offem  but
cushioning bodies sufficiently neeting this desire are still not provided.
25 310 DIrSQUASIYR® TRPFORENTE P anst giﬁén@nﬂrth@m@t@n egsdysidserpsexani ned
the reason that the expanded resin beads having a |arge particle dianeter
of 1 nm cnomines thusaretenitfiog rerld teigvewuseldss Fwitmblyodrdedy, are inferior
in the touch 5 and feel when used as fillers in cushioning bodies. As a
result, they fdidctisiatontihg boaliee desoribetyinudepheagaBdathinedi Gtiieads are

| arge and hardly slide nutually so that during use, the beads while

r emai ni ndMpdelr Publithtoh NichHEIB(10011)-@SsH4ienaldy) gedneseUnegaasined reduce
the volune by conpression. 10 Further, they found that when the | arge and
hardl y slUdiitygMexizdRigdideerds Nl SHOSE (198 1WUsSRd6 Sompre gasddin@seurs. As
a result of extensive study for solving these problens, the present

i nvens or $SnstaRlekpandeyt feaimhebdathadiar £xnpRAeL (@8 idiaRRassohavbno a
specific average particle dianeter are nmade flowable, that is, 15 easily

sliding muiatd yabled 8hYo aMdh-s3tdteREbIL bhBanaxeaitdesiHasimhenads, can be
provi ded as those for exclusive use in cushioning bodies, wth significant

| mpr ovengAtis ekl fuligidQunts, and Jﬁionﬁx‘é‘é‘?g@?% iélré‘%bf‘éinfeﬁe?fg‘é%&m I nvention.

These expanded resin beads can be use ers in cus nlngé%odies to

Prevent ae\hiantRddiest diBusUaho SOHBM. st ichbIgUD! tfedar ef erabl e touch
chiev c&or

and to a per manent cushi oni ng properties. ing to the present

| nventi on, bl SodfQWAMReWhSteif P POLAG gg%xa&%&eﬁlﬁgaas' ar ge

nunber of “expan resin beads use . ( erern the
SXRALIo0 PR 208308 ARHEIARatite Y UrA%RPAY dShEr Sl A Al Heallitng © 900 M
the volume of the fillers, to exhibit cushioning properties, and these
cushioning bodies, similar to the above-described cushioning bodies
using cotton, are inferior in the touch and feel.

This is because in the above cushioning bodies using the

25 expanded resin beads used as fillers, the used expanded resin beads are



4 | ess obtained by dividing partial conpression | oading by apparent
specific gravity. According to the present invention, there is also

provi ded a second cushi oni ng body conprising a | arge nunber of expanded
resin 5 beads used as fillers together with a fluidity accel erator seal ed
into a bag, wherein the expanded resin beads have an average particle

di aneter of 400 to 900 ~,mand the content of the fluidity accelerator is
0.4 to 1.5 parts by wei ght based on 100 parts by wei ght of the expanded
resin beagsnerhllyl thaseenperdedtfor exehisivnuisexpaoded nisslifg beads having a
very small particle dianmeter in the range of 400 to 900 ~m are used as
fillers anécdlienglyhendexpae deadedih Bwllschhrdly Bask Idyuﬁhfgééis@? afét ual Iy by

very small strength thereby achieving significant inprovenents in the touch

and feel gaidescekpaddelorein Geahktvwgghodi 1%243&% bgsgtdieRgse do 15 not

generate an unusual sound giving an unpfPeasaft In the first and

second cuskiOuiseg &9@&@&@9&&{&%&9*&& tig: @ﬁg@%ngg}ggpggwﬁn ak’ée can be

made of expanded resin beads ea aving 2 unit | ength)

O 1RSI BRI BRI R SH 0GR, BISRCAORAIIINGAENE, O are! o

of the expanded resin y usl ng expan resin beads each
havi ng ¢ i peai fli | h.as.descr | bed,above, the
beads ar gﬁng%ge%gé)ﬂ:@éy Egﬁv@%r e%}Cg O%g%{glg’ehg@gﬁfgﬁlicgﬁ]ioﬁlﬁ %W g?&fgmi ng
occurrenc eéﬁ' nouanuag sgund (% 5 Jngtq§ girstland second cushi oni ng
bodi es actOIa Ot SUBRES B PHIRE REsinRer s &oF CXGSBIeUEaERd resin havi ng
an apparent}§ ecifbc 9{avity of 0.0l to 0.2 can be used as the expanded
resin beéﬂ§§159nai R§™She styrene-based expanded resin beads having a
speci fied apparent specific gravjty as descri bed _above, the strength of 5
the expanded rdSinCHeRIRNIREPUY HaiAPanses Patrat Prdlisatign Ner t he
cushi oni ng body can be pLevented from bei ng unnecessarily high. In the
firstOan 75%% SERERITBREAY S d ek Rardsdr ey beade hevibatlargfent i on, use
can be made of expanded resin beads wherein the anount of residual styrene
type mondiEitisls digpotepeh abonkddoo? mme 1o wevunt the conptitutien ®f ghsi c
conpounds is 1000 ppmor |ess. By using the expanded resin beads described
above, t lfarshienmgeogy duithés pabdigahioonilhis buidenittheh tharexipendted | zed nore
confortably even by a very few persons very sensitive to styrene type
nmononer s resin beads packed so as to reduce the volume by mere compression are
based on the technical idea that cushioning properties are brought by
15 deformation upon application of a load.
When a cushioning body using the conventional expanded resin
beads is used as a bed, a mattress, a pillow, a stuffed toy, a cushion, a
toy etc. for the purpose of exhibiting cushioning properties for the
human body, the expanded resin beads hardly move, thus generating
20  an unusual sound upon application of a load and giving an unpleasant
feel to cause e.g. a problem of awaking one while asleep, and this
problem cannot be solved still yet. Further, there is desire for further
improvements in the touch, but cushioning bodies sufficiently meeting

this desire are still not provided.

25



vol atil e organic conpounds. 15 In the first and second cushi oni ng bodi es
according to the present invention, the bag is constituted preferably of a
stretchabl e material. The bag descri bed above can be used to exhibit the
followi ng effects. First, the expanded resin beads have the effect

descri bed above, 2 0 that is, the expanded resin beads have easily
fluidizing and sliding properties upon application of very small strength,
t hus providing the cushioning body with significant inprovenent in the

touch and feel. A stretchi DISCROSURE OF INVENTIONhe bag so that when a
part of the cushioning body is conpressed, the packed beads can nove from

t he 25 } : : of the
e conpr esselle g?géé}ﬁ‘t i eibrd @ﬁfeﬁlvélg%ﬂ@ﬂrnfgg{fﬁ%r% ﬁ%{ grg% q

bag 6 can be stretched and deformed to accomm s, thus
br oadeni : Of & . ptign, the
cushi oni %‘fy%gdy@iﬁiﬁg&iaﬁ&g@ﬁ ggﬁyggﬁag%&&%@?%e ? Eel Hc!“%@%ﬁy gistic
ef fect of, i 2 bag. bH For ex | e en the
surface olfnttgﬁgg% ggp ?gglﬁiésﬁ‘?é rle}1 § g\?\nﬁﬁ% agrp ?%‘élgﬁ]ﬁ%\/%’heg"&gg? Tj 32‘% , to&}%{n nout h

etc., .the face .can _give expressions by .the properties of th panded resin
beads 5anaa?ﬁge?}a‘ﬁﬂfﬁalﬁeecgagr{ﬁgeﬁﬁr’fﬂt‘f%%utgf’f%&)f’aleﬁzur‘fﬁéﬁes t’tetﬁgy case of

t he cushi oni ng ,body ridden or hgld by, a 10 person, {he, above synergistic
effect gl PEOBHRTLHIGCaRYsRIPIALY MRFARIRRARICd RESipeh SRR arhiaiamR d
generate jmuch alpha wave in the brain. As a result, the bag ¢an be expected
to provi &aQXL%ﬂgﬂW&%ﬁp fiﬂl;}“t%uﬁ‘é’r@tﬁngﬁ% ® WSS rYMAENREG ng. In the
first and second cushioning bodi es according tqo the 15 present invention, a
bag proviRRR¥ i the éoﬂ%@@fléigfeéé@éﬁépefﬁdbﬂﬂf@nﬁﬁd@@ew g reduce|tbsi ng can be
used. Such bag when used can effectively prevent |eakage of the fillers

t her ef r ool AER® PHi 9PN PECSi@Npr esent i nvention, there are also provided 2 0

expanded resin beads filling in the first cushioning body, which have an
10 Further, they found that when the large and hardly sliding

expanded beads are used, an unusual sound easily occurs.

As a result of extensive study for solving these problems, the
present inventors surprisingly found that when expanded resin beads
having a specific average particle diameter are made flowable, that is,

15 easily sliding mutually by very small strength, the expanded resin beads
can be provided as those for exclusive use in cushioning bodies, with
significant improvements in the touch and feel, thus arriving at the
present invention. These expanded resin beads can be used as fillers
in cushioning bodies to prevent occurrence of an unusual sound, to

20 exhibit a preferable touch and to achieve permanent cushioning
properties.

According to the present invention, there is provided a first
cushioning body comprising a large number of expanded resin beads
used as fillers into a bag, wherein the expanded resin beads have an

25 average particle diameter of 400 to 900 pm and a value of 3 Nmm3/g or



average particle dianeter of 400 to 900 ~, mand a value of 3 NmB/g or |ess
obt ai ned by dividing partial conpression |oading by apparent specific
gravity. According to the present invention, there are further provided 2 5
expanded resin beads filling in the second cushioning body, which 7 _
conprise a | arge nunber of expanded resin beads having an average particle
di aneter of 400 to 900 ~, mand a fluidity accelerator, wherein the content
of the fluidity accelerator is 0.4 to 1.5 parts by wei ght based on |00

parts by wak®HHtadied o EYRED Jt%ai&rﬁggﬁ%éﬁ?%aﬁigg%fa@gggﬁgnded resin

beads filling in the first and second c ed above,
the fi rstsﬁﬂgﬁgeg;gg cushi oni ng bodi es having the excell ent characteristics
descri bed ‘above "tcan be provided. 10 BRI EF DESCRI PTI ON OF TI 3E DRAW NGS

particle of exest Sk bR AL R S R AR p R 15 The
fi d i.Qni bodi .of th i ti g b
and 1 1 ey SR PuSHRRR AR Rl TR R e e FhBads
filli i fi d i onj .bodies. As th ded i
beads "onBeadsisht AnBless Gther SoM 2ohuAuBe Refenaton st R Sana second
cushi oni bodi es .accordi n éo the, 2 0 gr sent invention, use can be nade
of expan(rjllg%lg’r'@ FF1pe e’l‘@‘g‘% et r§§%?ﬁ%-%§‘§é’& F1p@VRIag5oPEENG| ene- based

resin, polypropyl ene-based resin etc. The aver\?tgectﬂ?rti cle dianmeter of the
£

expanded #igEnetesof £OQ &0 209 B apd thegontens of igiyaneraderater is beads

havi ng an averag:ce particle dianmeter of 500 to 850 ~.mare preferably used
to prever?-92tes oz partehy aveighhpasadamlil OSopants o weighfi okthe axpangdedf er abl e

feel. 8 )
resin beads.

10 In the present invention, expanded resin beads having a very
small particle diameter in the range of 400 to 900 um are used as fillers
and these beads are made flowable i.e. easily sliding mutually by very
small strength thereby achieving significant improvements in the touch
and feel as described above. Cushioning bodies using these beads do

15 not generate an unusual sound giving an unpleasant feel.

In the first and second cushioning bodies according to the
present invention, use can be made of expanded resin beads each
having 25 to 80 bubbles/mm (unit length) in the direction of diameter
when cut along a face containing the diameter of the expanded resin

20 particle.

By using the expanded resin beads each having certain bubbles
per specific unit length as described above, the beads are made easily
flowable to provide a cushioning body preventing occurrence of an
unusual sound.

25 In the first and second cushioning bodies according to the



Further, the expanded resin beads are nore preferably those having the
above average particle dianeter and substantially free of beads having a
particle dianmeter greater than 2 mmin order to exhibit particularly
outstanding effects for prevention of an unusual sound and for a nore 5
preferable feel. The nethod of neasuring the average particle dianeter is
described in the Exanples. In the expanded resin beads filling in the first
cushi oni ng body, the expanded resin beads have a value of 3 NmB/g or |ess
obt ai ned byeshn idiveatiod, isthterOBREEE Tesih hastidanbypspRaepecsmeci fic
gravity. ahen 10 this valﬁg is greater than SZNnngﬁa, the??k%ffect on

preventi ogr@&igggﬂ;@r@x 81D, 9fcaAN bE YRRk s fzﬁer&éja%de@sfe‘sfime%'ats: The val ue
obtai ned By di'viding partial conpression |oading by apparent specific

gravity is norep r@éi‘fx % Ieyst}frélge-?bal\é%ﬁgéﬁaaﬂ_@@d ?@ilﬂogéa&)% g}ggﬁeé’é' ng the

partial conpression ng“and apparent” specific densi escribed in

;:thilinﬁlgﬁg‘%igéfj %}#)eé%gﬁt%%?ﬂgfgf%gé# ?albcp(;e?sg?/lgg@lc%bgr aittglret %&Fﬁg Ogflng agent)
rasi n headss SRR FeaNTh ks AR Be PRIt R dnE S QBh LS o The

expanded resin 2 0 .beads nd_can act .in preventing occurrence of an
unusual 38‘6#810&1{1%#&51%%% eﬂﬁ’(&ﬂ@%@éﬁé@b?@&%ﬂ’a ceRSariBBRG- nut ual |y
upon fluidization, The content of the fluidity . accelerator in the present
speci fi cation nﬁ’éﬁ%e K8t aRfgufcoad ¢ ’ﬂ“&?ﬁitt(%j/h%%@é%? p8rtodicual | y
contained in the fillers, but not the anpunt thereof as the starting 2 5
mat eri al BURSHIUIBVEREORe &SR Ct?éhggm?ﬁé ot | expgindpdaresin dyeadsy WhgESindes, for
exanple, salts of fatty acids 9 (stearic acid, lauric acid, palmtic

aci d) andthfeemiaigielirrsidus seqeae dirpe Znapomessiis MO wudEss andheal ci um
carbonate, polyethyl ene wax etc. Anong these, zinc stearate, calcium

st ealt&t e, ampedHeRfriedatite ergartistaerapeupdstis Q) ppmpoeflesabl e. 1f the
content of the fluidity 5 accelerator is less than 0.4 part by weight, the
fluidity may beBynsufigitbeexpamnttd resinfiescts desqnilesd abown, diereozar r ence of
an unusual sound tends to be insufficient, while even if the fluidity

accel er atlog prrevicledt acnstiiomngnbadpwitichfcar pheartiitahmidors @anfataylywei ght ,
no further effect can be expected. The fluidity accel erator is contained
more 10 prveebpld yerynfeanparsnmd vafy Sedditive th. dypaiéd syiy mei@hiers the net hod
of nmeasuring the content of the fluidity accelerator is described in the
Exanpl es.volatilespandedtonepounteads filling in the cushioning body according
to the present invention preferably have the constitutions of 15 the

expanded resin [headsfifffakb@sBcbha didrEbnaid bsacNEcLdtehhenbrgebodi es. That
is, the expanded resin beads filling in the cushioning body are those

conpri si nereg¥Rangeshti@s] thdpagss kavistgusl @ysfe;@gsgp&féi ¢tacHhpEt er of 400
to 900 ~m and a value of 3 NmB/g or |ess obtained by Sl viding partial
conpr essigAtd@qdi ng by apparent specific 2 0 gravity, and a fluidity

accel erator, wherein the content of the fluidity accelerator is 0.4 to 1.5
parts by wei ghtrhag Q) j :esin beads.
The expanded res}%‘ %geg%rsécgll %F&Pﬁsg&?en@%(%\ﬁ‘?gé?qér?g&g%%gﬁgr&gggﬁ{lgﬁl ng bodies

pref er ablgfrigye pp-ARRAY %‘g}ﬁc@&f LG gﬁ%ﬁé %}%ﬁrgrtg%n%g‘ec%d?eéc%}bg e?g@?%

apparent specific densit greater

becayse i ght resul {i i oni . 1S 1 Rpcreased, while an

appat int 848 Y ehal 81 RS bLAS TSR SRR CHTSIRIET  ner

because the _strength of the expanded resin beads,fi]ling in,the. cushioning

bodi es i PTHREFREY .OnTﬂBpgﬁ%%?lg VERE SRRl Sgred'@i?i’lt u?ég'ﬁ’ﬁ?qe‘%r erabl y

0.015 to 0.05. In the expanded. resin beads filling in the first and second

cusht ont FRaRiE bofs SERE RGBS CeEme it iy o BB ¢

di ameter of the bubbles, .the n e;f qf the bubbles, etc. are not

parti cul SFSFCRIS faterizd s élrseégg?ﬁée%@fg %‘élﬂ?‘ﬁ W 3regé ot thevention is not

i O deteriorated. In _particular, the present inventors found that the
cushioning body is compressed, the packed beads can move from the

25 compressed region to the rest of the bag, whereupon the rest of the bag



expanded resin beads each having 25 to 80 bubbles/mm (unit length) in the
direction of dianeter when cut along a face containing the dianeter thereof
| ead to further inprovenents in the perfornmance of the cushioning body.
Less than 25 bubbl es/nm are not preferable 15 because the fluidity of the
beads is easily deteriorated and an unusual sound easily occurs, while 80
or nore bubbles/mm are not preferable either because the thickness of a
bubbl e nenbrane nmai ntaining a bubble is too thin, thus reducing the

t th i : j nmb f
S S e A O e
N the fi S hog )

Is'?yreﬁe- L‘%@tgg%%gggﬁﬁtgo%q%’c |e\l§ce}%g{é‘%ore E’§§¥ erngtb: e !Felg‘%g&si; t %dgitilornéne- based

resin, styrene: i S i it nt .of ,residugl styrene
type mn&%r@%’@%égrgg %%gb;r}ﬁ#‘nﬁglg 7 \gég{egr Selp%]agl? %goaﬁﬁ({/w%%%ﬁﬁeﬁp @kepandi ng

t hese resjin beads 1 anded resin .beads,wherein t he anmount of residual
styrene ts}lﬁgrﬁgﬁgn%f}%ai%te%’(%oew(ﬁéﬁgg @i angihg ﬁ%ﬂ', and as a result,
the content of these co?o nds consi der ed %on ri butable to.a sigck-house
syndrome i n 1 el VAEPLE FRACh JBE Suers Pl FRg hog iSremin Witha 1Becs
significantly reduced, thus provjding a suitable cushioning baody for a very
smal | nuAfSHNGEYS8oPPEE sRRSI RPN ESCt HBEdast sanagive SXPreEssiPnRddk the

vi ewpoi nts, the residual styrene type nononers are preferably as | ow as
possi bl e,Prapgripeof the srppnded resih deadsranddbe bﬁm&@é‘l’ég a1 apmetinref er abl y
300 ppmor less, still nore preferably 150 p-prn or less, 10 further still
nore prefeffesb)y nearly 0. These expanded resin beads can be produced for
exanpl e by incorporating an expanding agent into styrene-based resin beads
and t hen expandiumgheheinbderisass ofithe icxishgosingahode atddsre or hobddpyt e
expanded styrene-based resin, the expanded resin beads wherein the 15

cont 80t gfersohath¢ ebovgaynergisnicoeffictt gives smitidle stm@l@oppm skinlafss are
nost preferable as fillers in the cushioning body. The expanded resin beads
wher ei n tthe pasbantwhithwobdald generagamachoaiphiandave $ntB@brm OAsl£ss can
be produced by using any expandi ng agents descri bed bel ow, particularly
expandi ngesgi)the hagecho be@dhansd tbiprovitnaaniidbhing b@d? Hakfid ent of

vol atil e organi c conpounds is preferably as | ow as possible, nore

pr ef er ablthensaisby Boré ealily keladingpoi nt of preventing the sick-house
syndrone. Exanples of the volatile organic conpounds in the expanded resin

beads incl ude natthRndidstresd QH@&néMs%@@nfd@Bo&l@%%&dm%t@ltﬁé 25 aromatic
hydr ocar bons such as tol uene, ethyl benzene, cunene and 1 propyl benzene

and i pPhabben PHIHRRHD U BagUsibide P Wit & @BdbRERLAERer SRESbI Gl 1y, the

vol ati |l e organi ¢ conpounds 1 nclude organi ¢ conpounds based on hydrocarbons

appeari n%ﬂeﬂiﬁg%@ﬁf&ﬁsiﬂ%@ﬁntw skfat of n-hexadecane containing 16 carbon

atons (borling~point at norna pressures: 286C) in a chromatograph

e I e P BER win SRR L0 TR B Wrerehi? 10MEL 0 BF BODTERC ! Ul 1O
aromati ¢ hydrocarbons®such as toluene and styrene, ali phati ¢ hydrocarbons
such as tﬂﬁ%@éﬁ‘o&nd pentane and alicyclic hydrocarbons such as cycl opent ane
and cycl onéxané. 10 To reduce the anmount of residual styrene type nononers

in the According to the present invention, there are also provided

20 expanded resin beads filling in the first cushioning body, which have an
average particle diameter of 400 to 900 um and a value of 3 Nmm?3/g or
less obtained by dividing partial compression loading by apparent
specific gravity.

According to the present invention, there are further provided

25 expanded resin beads filling in the second cushioning body, which



expanded resin beads, it is preferable that a polynerization initiator of
hi gh-tenperature initiation type, for exanple, is used in suspension

pol ymeri zation in an anount of at |east 0.05% by wei ght based on styrene
nononers and the final polynerization tenperature is 115C or 15 nore. The
pol ymeri zation initiator of high-tenperature initiation type is
particularly preferably the one giving a half-life of 10 hours at a
tenperature of 100 to 115C, such as t-butyl peroxybenzoate, t-butyl

per oxypi vebmipejset a batgd npettexyoSeappongéd casibobedds Having yh pesraxyacet ate 20
and 2, 2-t-butyl peroYybutane. The expandi ng agent used in preparing the
expanded pgsiidlekadtetenef ydestPbPS jeal 2k RaNdidigy ageslesatdrokviranp! e,

al i phati c hydrocarbons such as propane, n-butane, iso-butane, n-pentane,

| s0- pent afiey cHRRRAN AN IRRKANECEEEratd is QY 8! foC1 BY HEPSAPANRIISUBAES 25
cycl obut ane, cycl opentane etc.; hal ogenated hydrocarbons suc% as 13

met hyl ch&lquigteggpggg, _}%éggfﬂ%g LRARE: 204 Hedpikgani ¢ gases such. as C02

gas, nitrogen, air etwc. e expandi ng agents can be used al one, or two or

nor e tzhereof c :S] t : i | S ndi ng
agent & compr i o1 o Ut gt AREAHE R be AR IF M a ARER B et
are used . 0.0 . tain formed resin heads .wherein the
content o OO AT Logtest e Btub i B b Ty R S L ed SR o unt o
t he expandi ent i.s _preferably about.1.t0,20 parts.by wei ght based on
| 00 partgg%§% H?g&%efﬁgeﬁgglﬁ%ﬁﬁaag?“#ﬁﬁhd%ﬁﬁgﬁﬁia??%?C gg‘Elsed as the
10 expandin%, %int, the pressure for inpregnation with the expandi ng agent
is 10 to B¢ %S 'm2G, and the inpregnation tinme is preferably about 1 to 10
hours. To obtain the expanded resin beads filling in the first and second
cushi oni ng bodi es, a nucleating agent may be added during 15 pol ynerization
and/ or inpregnation. By adding the nucleating agent, the nunber of bubbles
can b8 regul ated. Th® REgﬁRtIﬁéHﬁﬁ%%{lil%E BAWINGSed is regul at ed
suitably to attain the desired nunber of bubbles, and usually its anount is
0.005 to 1 partFigyl Weagrﬁle@ééédnéﬁfOEGQPQérh@ogyamiogﬁpcbontm)e/theesi n beads.
The nunber of bubbles can 2 0 also be regulated by selecting the type and
anount offormedesgsam gamticlgehExamele @.he expanded resin beads filling in the
first and second cushioning bodies are nade of styrene-based resin beads,
the styrene type nononers usable in the resin beads include styrene, 2 5
oc- net hyl styrene, o-nethylstyrene, m nethyl styrene, p-nethylstyrene, 14
vi nyl t ol uene, p-et MODPROR CARRYING OY'B MHBANVENTEODNOXYSt yr ene,
p- phenyl styrene, o-chlorostyrene, mchl orostyrene, p-chlorostyrene,
2, 4-tbchl or ost yitten@rstand betyhdtqustienine boblidybBtlyd pReser-invBAKPSt YT ene,
p-octyl styrene, styrenesulfonic acid and sodium5 styrenesul fonate.

comprise a bag and fillers sealed therein. The fillers comprise

expanded resin beads filling in the first and second cushioning bodies.
As the expanded resin beads constituting the expanded resin
beads filling in the first and second cushioning bodies according to the
20 present invention, use can be made of expanded resin beads made of
styrene-based resin, polyethylene-based resin, polypropylene-based
resin etc. The average particle diameter of the expanded resin beads is
400 to 900 pm, among which expanded resin beads having an average
particle diameter of 500 to 850 um are preferably used to prevent

25 occurrence of an unusual sound and to give a more preferable feel.



Further, it is also possible to sinultaneously use various vinyl conpounds,
for exanple Cl-to al kyl acrylates such as nethyl acrylate, ethyl acrylate,
propyl acrylate, butyl acrylate and 2-ethyl hexyl acrylate; C -to al kyl

met hacryl ates such as Tnethyl nethacrylate, ethyl 10 nethacryl ate, propyl
met hacryl ate, butyl nethacrylate and 2-ethyl hexyl methacrylate; unsaturated
conpounds havi ng a hydroxyl group, such as hydroxyethyl acrylate,

hydr oxyet hyl net hacryl ate, hydroxypropyl acrylate, hydroxypropyl

met hacr y| Buethelry thoxypahybd aesid beadaade hysifeopletatly TRbSAHaYid ehe

unsat urated conpounds containing a nitrite 15 group, such as acrylonitrile
and net hagbgteoavenaigk partiofmdiamatdrdand syibscaniglin dieesefchestts MatiHg Acet at e
and vinyl propionate; unsaturated nonool efins such as ethyl ene, propylene,
1- but ene, P2rtinle ehiemater gxwibeat enen Aimme inordennd exhilsi petiutady ene,

i soprene and chl oroprene; vinyl halides such as vinyl chloride, vinylidene
chl ori de, o@Btanding effestisder aravantign of kmonndspal soyhdleaid fimsa snete as vi nyl
met hyl ketone, vinyl ethyl ketone and vinyl hexyl ketone; vinyl ethers such
as vi Ryl P@Et?rﬂbl%tffwér , Therpetked pf meamiring the avgragespartisle dtimster N- vi nyl
conmpounds, such as N-vinyl pyrrolidone, Nvinyl indole, Nvinyl carbazole
and N-vi ﬂ?I&JCWF&’&Fie‘,n thesExamples. conpounds having an amde 2 5 group, such

as acryl am de, .net hacryl am de, .N-net o] acrylanmide and 15 N- net hyl ol
met hac?/yl am de;Inu‘it#’sea?’Egaé? E%?lﬁogﬁﬂc{]%ﬁlé’éigdlél firstscustripning hedly, Y

nmet hacryljic acid and itaconic acid, | eim copgpounds such as N-phen

ol o1 m aeRe R SR ERACS AR hvLE o ey EVOLLS phdess oniasbre,

N- th . |..mal ej m . N\ i¢c 5 i d | ei i de, N I

at 61 i ae Vi ERGr R pBReSsicR} REXE v aiartnl decit Sy WhERel i de,

oroosf PR FFErE R Y LR 8GR Bl B boncene and
t i iyt | .
o oup: - Semk atof T SR Soy Pt i IR R, PRRRANIEPyRaNEA e Toot

group;, such as glycidy e ‘an ycid e resin

beads haifialiag pa¥AEREEmAESLBIE AT b atpﬁﬁem%ﬁgggegif% y%%vgg%éﬁnm can be

obt ai ned by susSpensi on pol yneri zi ng st n NOMErs

descri bechrah@ublysitB®B NahRS/80! UNeSmROhydE bE niEhriise PRL ?&‘m{lé{i al cohol ,
met hyl cel |l ul ose, polyvinyl pyrrolidone etc. 15 an paringly sol ubl e

i nor gani eos@pessiic loaain gRGREADPETEW HRIEE tRh8ity GrHeCddyPr- iRt irPflYe PhOsphat e
etc. The nononers may be added Iin one portion or little by little to the
aquebds Medimplesl f necessary, additives such as a flane retardant, a flane
retardant assistant, a particle size distribution regulator etc. may be 2 0
sui tably addedn the expaeded oapionbeads Sillitg &s thatsedoadecusHibaing body,
styrene-but adi ene rubber etc. can be m xed. Further, polyoxyethylene

al kyl pheidf cenient oktheaflhidise adceloraigrfuididingagentiny Ot o 1b% pasesl as
antistatic agents. Together with these other agents, a small anount of a
spr eadi n§yayeight bassran A§O0upamps| Poweishs, ofdhieyexmendgd mesindreasisl i cone 2 5
oil may Q‘ .agde .. 16 Further, the styrene-based expanded resin beads are
produced E;’/S Fb‘g’ﬁﬂiaﬁﬁe]leﬁ%tqqu@% #ed lwbyicans forn tleel exppadadesin esi n

beads, by, st eam heating etc. As the expandin t hod, a nethod of expandi ng
he TbadbBhaR Bd Hare e irs pediariie P IBEECE ol e anbsipl SRaRHcal

[im . i hi o] d. . i i f h
Dy ene- Bt HARAE L B8 2Rs L pEaRS sy BuRaloibon” To 100- ol o
(appar enhu?cﬁ%ﬁﬁ&h? q‘fl@:séc;ﬁ'tegt %1’ leg fH,ua}ty a{c%epe%ﬁcgrcfful ﬁ{é p%'gse(ent

specification means the amount of the fluidity accelerator actually

contained in the fillers, but not the amount thereof as the starting

25 material added to the resin beads.

The fluidity accelerator includes, for example, salts of fatty acids




beads expanded at about 20- to 65-fold (apparent specific density 0.015 to.
0.05) can give a particularly excellent feel. 10 The nethod of
incorporating a fluidity accelerator into the expanded resin beads to be
filling in the second cushioni ng body includes, for exanple, a nethod of
incorporating it into nonomers for formng the expanded resin beads, a

nmet hod of incorporating it into the resin beads before inpregnation with an
expandi ng agent and after 15 conpl etion of polynerization, a nmethod of

i ncor por astergric bcld)tiaurheaeidypatatitie dce8) Anlendelk qﬁfae%ﬁ&wﬁ,wi th an
expandi ng agent and a nmethod of incorporating it into the expanded resin

beads af t@flcRxBARHId)bariGralltinsivhah), 44@ ARINAY AFbdReR ﬁ)%ﬁ%f%t&‘l&%tjié into

t he expandabl e resin beads is preferable fromthe vi ewpoi sy 20

q . £ th . _ D . b
mgplrjgzlrg?%% eit(%f Sﬁy fo% gngg%ﬁrj(ﬁhgssl? po%ﬁg? ;%%%%@%F?%F&n%%r%esﬁgypanged
resin beaéléara\/{'ée&etg rtﬁéﬁﬁ'aﬂ}ie gre?ﬁ%lsfa&f’{hé éoHPe‘éﬂe({qtgetGﬁ%}adéﬁéage particle

dianeter 1s preferably sma an the averagée par ter of at 2 5

| east <t h . i S l ifically.in the range of 0.1 to
17 00%%%%?)&21%% gtr}{aégf 94; RQP ﬂgb ﬁﬁﬁggﬁo{h%ﬁw%@’ é%ax‘,?bﬁ] From anot her
Vi ewpoi nt. . rage..particle dianeter of the fluidity accelerator is
prefer abllyép;ﬁﬁflﬁé F&’%‘S‘égoﬁf‘t“*‘&ﬁ(?&t pievpni%bof BCEuVrCWCQ%HU&VSt‘Wé aver age
oy be. o ARILLdS to bR, MRl Cra s iae Bt ReoRgr s
pol ybut ene, pol yethyl ene glycol,. silicone oil etc. may be added as the

spr eadi nézoéﬁgmgqelfl ?‘I‘?ealfnlogﬂréi ‘?ijhlzgz‘@élt A&t bro Badsdy weeghhoimiugher he
spreadi ng agent added is preferably 1 to 20 parts by wei ght based or. 100
parts by e\@céﬁ’{ano]?e expeetad- dithe Heedite egceleratreis. comtaimed more spr eadi ng
agent is not used, the expanded resin beads are stirred greferably under
condifi on¥efugblnin Arsamabokidd that2 paptebEtvesightedThruuathaed of he
fluidity accelerator is contained therein. For exanple, the beads are
stirred prefsurbRythenerntens|aftthedlyiditygacetieratof s desbyibadiingthe stirring
machi ne such as a Henschel m xer. 15 Wen the spreading agent is used, the
spr eadi ngexegeptes.acilitates incorporation of the fluidity accelerator into
t he expanded resin beads, and thus the fluidity accel erator can be

i ncor por at ed i fiihe ¢xpardedmdsith besds fitléag $n hiteshistionthgibddy nore noderate
condi tions than when the spreading agent is not used. 2 0 In the case of

merbr ane accbedingar the peeseriteinventiot pesfe sy &rPthacoBstinstiohs @fssol vi ng
the fluidity accelerator in a solvent, spraying the resulting solution onto

the 1®si nhbexgeanded fisihMedds o BythatHeefiRathAd sdeeRHNG1dHI8nfgsi N beads in
the solution and then drying it. Further, when the fluidity accelerator is

o o0, sictas! el e b TR DSBS B0 O, LS

accel er aljydy are those comprising expanded resin beads having an average '
particle diameter of 400 to 900 pm and a value of 3 Nmm3/g or less
obtained by dividing partial compression loading by apparent specific

20  gravity, and a fluidity accelerator, wherein the content of the fluidity
accelerator is 0.4 to 1.5 parts by weight based on 100 parts by weight of
the expanded resin beads.
The expanded resin beads filling in the first and second

cushioning bodies preferably have an apparent specific density of 0.01

25 to 0.2. An apparent specific density of greater than 0.2 is not

10



The bag usable in the first and second cushioning bodies in the present

i nvention can nmake use of a cloth made of a stretchable material, chem cal
fibers, silk, cotton etc. In particular, the bag is 5 nade preferably of
the stretchable material in order to confer an excellent feel. The
stretchable material is for exanple an elastic material, nost preferably
spandex (elastic fibers of polyurethane). By using the bag described above,
the followi ng effects are denonstrated. First, the expanded resin beads

have the ptéfeesblebetesnid tradwahvieo! mwiesj@tin@@%mmfg%oa?sisn beads have
easily fluidizing and sliding properties upon application of very snall

strengt h, irididas@d Owhdlienth b aeeshispatitie dakitvol fess Gt be@nts igpr ovenent
in the touch and feel. A stretching material s uses for the %ag so t hat

when a papteffalslRe:BHShOR sk apéxtﬂe%a%ﬁr&ggétsﬁg;abﬁm %ﬁh%a{%ﬁads can nove

15 from the conpressed region to the rest ag, ereupon the rest of

he b : he: : | i beads, th
br oaden H i REIr HhE LERRtO M B TE e A T PAE e REE e o ho
cushi gni n@?lﬁgg}yi@ﬁ){%%gpleraegglle%&g;oagggltocglbnsbe provi ded due to the synergistic

effect of e ‘expan and"theé bag. 2 0 The above-descri bed
expanded resin Jhegds to b acked,in,the.first an econd cushi oni ng bodi es
are used as fi Illneﬁ%e %P%ﬁ&@&ﬁﬂrhaea‘%ﬁ@é?%ﬂ the &?%Lﬁﬂfgﬁﬁ?o%%und, for
exhibitin preferable feel .and f i sfying permapent cushjoning
properti e@fﬁgﬁﬁlﬁlhrbé’%ﬁﬁ’et%ﬁr%?@%ﬁbﬁg@ c ﬂ@gE‘&gﬁgtﬁg‘FH@%ﬁiit@ are
provided wth a daubl e fastener 25 capabl.e of qQpening and closing, thus
prevent i rfglaf%%é OgitP’Fg?%g?]reﬁnF @nurpgglkpﬁ@h%&uhblgﬁa ¢1te BBagICtFurt her, the
bag constituteq to be a doubl e bag is effective. Al so, the bag can be
const i t utRRFUSPRRY rgadiecigseian as Ahrsficst obahs risaegbinvanition B 0P| | er s
into_one |arge bag. In this case, the fillers 5 in a plurality of bags may
use tRosél&iEficerisst iln pPartiswer, thorresantinyensers fmurd thantlve provi ded a
cushi oni ng body serving as a cushipning article used preferably as a bed, a
mat t r ess,CxPagidacorgsia kaads earh bpying 2dste 8@ bublley/ mandushi emigih) nedi um
a-sealed material, a 10 soundproofing material, a thermal insulating
mat er i al istthe directiohefcishiainr mhdindyt pdongs adiaas crtaifingniheg body ri dden

diameter thereof lead to further improvements in the performance of the

cushioning body. Less than 25 bubbles/mm are not preferable

15 because the fluidity of the beads is easily deteriorated and an unusual

sound easily occurs, while 80 or more bubbles/mm are not preferable

either because the thickness of a bubble membrane maintaining a

bubble is too thin, thus reducing the strength of the expanded resin

beads. The method of measuring the number of bubbles is described

20 in the Examples.
The expanded resin beads filling in the first and second
cushioning bodies are made preferably of styrene-based resin to achieve
a more preferable feel. As the styrene-based resin, styrene-based resin

beads wherein the amount of residual styrene type monomers is 500

25 ppm or less are preferably used. By expanding these resin beads,

11



or hold by a person, the above synergistic effect gives suitable stinuli to
the skin of the person, which would generate nmuch al pha wave in the brain.
As a result, it can be expected to provide a cushioning body 15 maki ng the
person nore easily relaxing. Further, the bag may be printed with e.g. a
face having eyes, nose, and nouth etc. In this case, the face can give
expressions by the properties of the expanded resin beads and the bag
(called an animation effect) . 20 Exanpl es Hereinafter, the present

i nvent i onexpandst rediadbéad srorteerdiat dhé amyonhe oExesifues san@dnEotypar at i ve
Exanpl es, which however are not intended to limt the present invention.

- The eval ugfonemnéRy ROBG0 P Wes tairbbd dbehw®Gind abkf hadilef tHeeasuring the
average particle diameter> In the Exanples, t he aver age partl cle diameter

i's a val uereeprt @3%Besé l&ohgscm@n@é BBRidSREr Atk hb1d BS ahaRshAne:
classified by JI'S standard screens having a screen opening of 4.00 mm an

i fo mm an
opent ng o 3 B o B o

openi gg 0%1g%uﬁ'c8ar[rgg r&L OREVHI g% \édg'gg 0380 RPN NG, gg> g 8N an

opening o an opeéni ng mm an openi ng o

openi ng qf fergzsg‘égllmm%%r%qgﬂo@e ?;%ngit Stdﬂr{llﬂeseaéluggt%@lc%g OfFrgnﬂoQ@ 0 mn an

opening o MM~ an op 2 nm and”an” openihg o
gl AT SRR WP e
e ST A S LR R SRR AR o8 ent o
. the fhui dplarte¥era%(f 3 roafngrr{or less, still more preferably 150 ppm or less,
10  further still more preferably nearly O.
These expanded resin beads can be produced for example by
incorporating an expanding égent into styrene-bésed resin beads and
then expanding the beads by utilizing steam heat etc. Among the
expanded styrene-based resin, the expanded resin beads wherein the
15 content of volatile organic compounds i_s limited to 1000 ppm or less are
most preferable as fillers in the cushioning body. The expanded resin
beads wherein the content of volatile organic compounds is 1000 ppm
or less can be produced by using any expanding agents described below,
particularly expanding agents based on COa2 gas, nitrogen and air. The
20 content of volatile organic compounds is preferably as low as possible,
more preferably nearly O, from the viewpoint of preventing the
sick-house syndrome.
Examples of the volatile organic compounds in the expanded

resin beads include not only residual styrene type monomers but also

25 aromatic hydrocarbons such as toluene, ethylbenzene, cumene and

12




1.0 g of expanded resin beads are accurately weighed, then placed in a
cruci ble, and converted into ash by heating at 450C for 3 hours. Then, 2 n
of conc. hydrochloric acid is added to the ash and adjusted to 25 m wth
distilled water. Thereafter, the sanple is 2 0 neasured for the anount of
each netal by I CP-AES, and the anobunt of each fatty netal salt is

cal cul ated using its nol ecul ar wei ght and expressed as the anount of the
fluidity accelerator relative to 100 parts by weight of the expanded resin
beads. Thprapribetizeons afet aliphaticémeatodaybbOR-AES andutiamef andipeadaher
calculation of the 2 5 anount of aliphatic netal salt are shown bel ow 21
( Measur enBptcifioatlyt tlon ypldtitetorg8hi KCoh @ 8RE #00d¥kagandmenimpaved €ngt hs:
Zn (213.856 nm, M (285.213 nm, Ca (317.933 nn) 5 Photonetric hei ght:

10. 0 mm | bhegd ahi Redegbbhetippkdrin®@sn o dheeepmné itAhadhatted once)
Hi gh-frequency output: 1.30 kw Gas fTow rate: Plasma gas flowrate, 16.0

L/mn. Caprh&fadidanll @mtadhihg 16Qarbihatokds %@oiﬁ%gzﬁoiﬁlﬂﬁﬂﬂcﬁ*rﬁagas flow
rate, 0.5 L/mn. (Formulae for calculation of the amunt of fatty netal

oo e e et U dla MR B R s o
chromatography, the hydrocarbons including aromatic hydrocarbons
such as toluene and styrene, aliphatic hydrocarbons such as butane
and pentane and alicyclic hydrocarbons such as cyclopentane and
cyclohexane.

10 To reduce the amount of residual styrene type monomers in the
expanded resin beads, it is preferable that a polymerization initiator of
high—temperature initiation type, for example, ié used in suspension
polymerization in an amount of at least 0.05% by weight based on
styrene monomers and the final polymerization temperature is 115°C or

15 more.

The polymerization initiator of high-temperature initiation type is
particularly preferably the one giving a half-life of 10 hours ata
temperature of 100 to 115°C, such as t-butyl peroxybenzoate, t-butyl -
peroxypivalate, t-butyl peroxyisopropyl carbonate, t-butyl peroxyacetate

20 and 2,2-t-butyl peroxybutane.

The expanding agent used in preparing the expanded resin
beads includes physical expanding agents, for example, aliphatic
hydrocarbons such as propane, n-butane, iso-butane, n-pentane,

iso-pentane, neopentane, hexane etc.; alicyclic hydrocarbons such as

25 cyclobutane, cyclopentane etc.; halogenated hydrocarbons such as

13




<Met hod of neasuring the partial conpression |oading> A gl ass beaker
(volunme, 200 m; body dianeter, 67 mm height, 89 mm manufactured by
Masuda Ri ka Kogyo Co., Ltd. is charged with 200 nl. of expanded resin
beads. Then, the loading required for an SUS cylinder of 35 nmin dianeter
to be pushed by 10 nmat a rate of 20 mmimn. into the expanded resin beads
is determned by Tensilon Universal Testing Machi ne UCT-10T (manufactured
by ORI ENTEC CORPORATI ON), and the value thus determned is referred to as
partial comghesshisritieadidhdichddeifhasoshetieasyrd g i dezaaipaaess sseeci fic
density> An apparent specific density-neasuring cup (internal volume, 22
100 ) i asTOoWES! nieshen, Airedtafl aqiiese dxphridiagkasa tycehOPe Ged Ltd.) is
charged gently with the expanded resin beads, and the surface of the

expanded RRsid) GORHS of mEHE tHrRbf @AnthEe sEHB IR FRANS 1REJI ksgequi pped bl ade
standing vertically, and the weight is neasured wth a 5 pan bal ance and

t hen di vi : : S i i S ol ed par ent
specific ggﬁg?ﬂ%ﬁg%g{%?%ﬂ%ﬂgﬁ??zﬁg ?%@%ﬁhéﬁéﬁr@%? gESbgfgggé%a%Epanded
resin gargj ' in: I ' .- raph of
its seEf:)ti %ir—lﬁljg Htk%k%%% f&%ﬁ ?él&tgﬂ%%legﬁ rg\?\(lné%éang ?%fg?%gl sgc?{%e%rt%ﬁ %aglq

di rection i ter. o i e, Nu r of bubbles on which
line 1 mgﬁ%?%lmrﬁgfggg%l&u{ﬁ?éé%gyg’% tg%rg&ﬁ]e ﬁ%%gﬁép%%%&ﬁ&orgagbq es/mMm Then,
line 2 is _drawn on thg @@Ction igethe irectiugjgn@er endicul.ar to line 1,
and the nEPBEC B DHHAPRY R YalsPed THF £RHE nE NS PR E o
determ ne. t he numher .of bubbles/mm The 15 nynber s _of bubbl es/ mm t hus
det er m netf Byeefe%égyaed%naﬁgo&ﬁpa&si %Iwedggtgg‘ﬁg%ﬁggcp%ﬁ‘tﬁ YFi ve beads
are exam ned .b i s method,. an he nbers bf bubbl es/ mm t hud det er m ned,
~excl udi ngVERD x‘%ﬁﬁﬁ%ﬂ SRS ea@&an&’@ﬁa@tgdaaﬁdlﬁeslmé}ae of f. The val ue
thus obtained is referred to as the nunber of bubbles. 2 0 <An

unusdd! - sEFRRNEiEE 38t dhBIRICEaYTE 7 ENPOCE AN D Whe e xpagsliBBe faster,
made of a stretchable nmaterial spandex (Beruna 6994 manufactured by Kanebo
Gosensha)2g@niciksal §da 30 KB/ omPGofarek fan dedpressptiopeans isaprefonsddyier an
unusual " sound occur or not upon conpression of the bag by a cylinder 2 5 of
10 cmin abewelddo B hwurste of 2 cmf second is evaluated. X is given 23
when an unusual sound is generated, while Ois given when no sound is

gener at ed. <Fe€lo pbstin thelexphedbdgeéisi bead fthim@inae fivstlnral decdrtd
faster, nmade of a 5 stretchable nmaterial spandex (Beruna 6994 nmanufactured
by Kanebocu@sienshgbodses rangetcating) ageht ofiaybpantte tdesing beads, and its
feel is evaluated 10 exam ners. OO is given when 8 or nore exam ners judged
the hag tpolhaveiztimodnidgelr,in®iegngitioen iBeadding theaxadtenathg 4getged so,
and x is given when 5 or | ess exam ners judged so, and a cushioning 10 body
j udged t ctHeanantbgoofbliBbleshyard ber regmilgteek arfieasndent 60t ¢ adcisatang

accept abl e product.

agent added is regulated suitably to attain the desired number of
bubbles, and usually its amount is 0.005 to 1 part by weight based on
100 parts by weight of the resin beads. The number of bubbles can

20 also be regulated by selecting the type and amount of the expanding
agent.

When the expanded resin beads filling in the first and second

cushioning bodies are made of styrene-based resin beads, the styrene

type monomers usable in the resin beads include styrene,

25 o-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene,

14



<Met hod of neasuring the amount of residual styrene type nonomers> The
expanded resin beads are dissolved in dinethylformam de, and the sol ution
with an internal standard solution (cyclopentanol) 15 added thereto is
measured by GC. A peak of the styrene type nononers is specified by using a
standard sanple prepared by m xing styrene with the internal standard
solution in a specific ratio. GC. GC- 14A manufactured by Shimadzu

Cor poration Col um: PEG 20M PT 25% 60/80 (2.5 m) 20 Col um t enperat ure:

105C Det eetmyltdlEkBE, peatiistynere, 220@imednylentrepfe, yohaithogyetyganec
conpounds> The content is determ ned by totaling up values obtained by the

fol | owi ngp3phetiiRdprerd d-BRRSUVEBTRAE, & -chY6l di) CeRPWREFregRNt ai Ni ng 5
or | ess carbon 24 atons) The expanded resin beads are placed in a :

pyrol ysi sooveficRforb88Fenang-yahatidthzese hydroeansgnenar e neasured by gas
chromat ogr aphy. 5 Gggﬁchro%at ogfﬁgg)ht;/’ (GC;]E:y GC—?ZB maﬂu? actured by Shimadzu

Cor porati i Ve, - : i poration
Col urm: O%%iﬂéé’%?nlebgﬂﬁﬁ Ryt &%ﬁﬂﬁlgﬁﬁrﬁgﬁ§§d%~ 00C 10

Det ector (KD LERELAL Ure: 120C (Measurenent of hydrocarbons ranging from
hydr ocar bods contarning 6 or nore carbon atons to hydrocarbons until a peak

O ool vea®; aPeRLHI B & 613 SIVRR QAR BERAOLE dal BRI RER 27 e
compounds, for example Ci-10 alkyl acrylates such as methyl acrylate,
ethyl acrylate, propyl acrylate, butyl acrylate and 2-ethylhexyl acrylate;
Ci-10 alkyl methacrylates such as me-thyllmethacrylate, ethyl.

10 methacrylate, propyl methacrylate, butyl methacrylate and 2-ethylhexyl
methacrylate; unsaturated compounds having a hydroxyl group, such
as hydroxyethyl acrylate, hydroxyethyl me£hacry1ate, hydroxypropyl
acrylate, hydroxypropyl methacrylate, hydroxybutyl acrylate and
hydroxybutyl methacrylate; unsaturated compounds containing a nitrile

15 group, such as acrylonitrile and methacrylonitrile; organic acid vinyl
compounds such as vinyl acetate and vinyl propionate; unsaturated
monoolefins such as ethylene, propylene, 1-butene, 2-butene and
isobutene; diene compounds such as butadiene, isoprene and
chloroprene; vinyl halides such as vinyl chloride, vinylidene chloride,

20 vinyl bromide and vinyl fluoride; vinyl ketones such as vinyl methyl
ketone, vinyl ethyl ketone and vinyl hexyl ketone; vinyl ethers such as
vinyl methyl ether, vinyl ethyl ether and vinyl isobutyl ether; N-vinyl
compounds such as N-vinyl pyrrolidone, N-vinyl indole, N-vinyl
carbazole and N-vinyl pyrrole; unsaturated compounds having an amide

25 group, such as acrylamide, methacrylamide, N-methylo! acrylamide and

15



15 and the solution wth an internal standard solution (cyclopentanol)
added thereto is neasured by GC. A peak which cannot be specified is
gquantified in terms of the amount of toluene detected. GC. GC- 14A

manuf act ured by Shi madzu Corporation Col um: PEG 20M PT 25% 60/80 (2.5 m 2
0O Colum tenperature: 105C Detector (FID) tenperature: 220C (Measurenent of
hydr ocar bons rangi ng from a hydrocarbon next to a peak of styrene to a C 16
hydr ocar bon (n-hexadecane) appearing in a gas chromatogram 25 The expanded
resi n bealismatkyhtil ssethedyiamdd; aodaumassdl cabboxytbaadidedsivh @as

chr omat ogr aphy-mass spectroneter (GCMS). Fromthe content thus determ ned,

the mass detyeit £eldi, methRlcankc betd asepraadLicyasigndugleedids chthgdithsp! vent
not containing the test sanple is subtracted. A peak which cannot be

speci fi edsiish G4eNphéd maldietide, of (Betihg) PN Rhldeligene detected. GOV
QP5000 manufactured by Shimadzu Corporation Collum: DB-1 manufactured by

JBSW Sci eRLdtofehiph dehl mAleleia SX90 1 8,35 R 1 MeARUERRBIN-16008L | 0N
col um tenp(léjfrylat S%e?)p( keg'?r%t 66%% foro(l 10 r)r{?ﬁgte nd then raised t01300C at

Exapre 1275 T ide N-mé i thaFRRlAEiNGAR: gh?%l%%‘%ﬁ%s%ﬁ%ﬁ#;ﬁelﬁage:

i i.ar: ; f Tai heiy K Co., Ltd.),
o 5mo$ﬁ%‘é%f?fﬁjﬁeﬁé’*a?siod@ﬂﬁiﬁPﬁl?amﬁ%j&%%%ﬁﬁﬁ Es&rﬁ%%:‘?{%l%%oﬁét‘ggt o vere
i ntroducglg_ia%nt 08 10(2I-J\L_ é L{tlo ave, and 1r335 enz %, p%.r OXi Ve 1puri ty

: bt gl Nk i s mie Loy sk g tenel vey Lt |
;g% E)]E at-hex I rorE isggp .0pyl, .nmonocar boia %g%ri ty¥ ]?8.% t.r ade a_rrléfd :
Per hexyl GO0 S a S R RT S ceay Eheoglbet girhe TR

_dei oni zed wat er and 40, kg _of styr ne. nmononer wer e further intrq ui:ed into

he. m xt (R8T SGTELBro G S ReLEim BBR OB RSP, FIOMPYH) 8P LAY

SUSPERS! Oa{]érylate and glycidyl methacrylate.

| The resin beads having an average particle diameter of about 0.2
to 0.955 mm can be obtained by suspensioﬁ polymerizing from the
styrene type monomers described above using water-soluble polymers
such as polyvinyl alcohol, methyl cellulose, polyvinyl pyrrolidone etc.

15 and sparingly soluble inorganic salts such as magnesium
pyrophosphate, calcium tertiary phosphate etc. The monomers may be
added in one portion or little by little to the aqueous medium.

If necessary, additives such as a flame retardant, a flame
retardant assistant, a particle size distribution regulator etc. may be

20  suitably added, or rubber components such as butadiene rubber,
styrene-butadiene rubber etc. can be mixed. Further, poly.oxyethylene
alkylphenol ether, stearic acid monoglyceride etc. may also be used as
antistatic a.gents. Together with these other agents, a small amount of

a spreading agent consisting of polybutene, ethylene glycol or silicone

25 oil may be added.
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26 Then, the styrene nononmer was subjected under stirring at 200 rpmto
pol yneri zation reaction at 87C for 8 hours and then at 125C for 2.5 hours.
After the reaction was finished, the reaction m xture was cool ed, renoved
fromthe autoclave, centrifuged and dried to give 5 styrene resin beads.
The resulting styrene resin beads were sifted into 0.25 to 0.355 nmm beads.
Separately, 2000 g of water, 12 g of nmgnesi um pyrophosphate, 0.3 g of

sodi um dodecyl benzenesul fonate, 0.4 g of dilauryl-3,3" -thiodipropi onate and
0~:6 g cf ethyl Enethurs tls¢ etyrenecabased @xpandedwesen ibehtdediregskodiiceda 5- L
autocl ave to prepare an aqueous nedium 2000 g of the above sifted 0.25 to

0. 355 mm by prenedingithe bhadsohtelge @ddptbicobh Be & eapHBAUS]dTRE MM EHME Stirred
at 300 rpm Then, the tenperature of the agueous nedi umwas raised to 110C,

and whi | eby RicarhenReiag ete. WAS tRBidxdadid18g mé8dbhd Aindenese 15 was
injected into the autoclave, and thé resin beads were i1 npregnated with the

pentane fotpan BinBoteShaddls 6906e8hle %‘éﬁeﬁi&?ﬁ@%ﬁ'a%é? yiang resin beads.

850 g of the expandabl e styrene résin beads were Coated wth 5.95 g of zinc

stearat e &hlradetcd195Blichidd %ﬁp\%%%aﬁgﬁr&%gg%e gaﬁ B[ LeRY g%,\ég%ﬁggto. aver age

particle dianmeter ‘of about”1 _ ~g of pol yet hy _ ycol
PRt R S S Rt
The rosul T Kb SanaaliPar AT epdiy o o Rl B ek R der o
30C for- ]beda%ys' ez;r;:péan(ﬁgé lélttaib%%t%-apodgg-t%Yd (agparent specific density 0.015
to 0.05) can give a particularly excellent feel.
10 The method of incorporating a fluidity accelerator into the
expanded resin beads to be filling in the second cushioning body
includes, for example, a method of incorpo.rating it into monomers for
forming the expanded resin beads, a method of incorporating it into the
resin beads before impregnation with an expanding agent and after
15 completion of polymerization, a method of incorporating it into the
expandable resin beads impregnated with an expanding agent and a
method of incorporating it into the expanded resin beads after
expanding. In particular, the method of incorporating it into the
expandable resin beads is preferable from the viewpoint of easy
20  production of the expanded resin beads.
The fluidity accelerator may be incorporated in any forms such
as powder, membrane etc. into the expanded resin beads.
When the fluidity accelerator is powder, its average particle
diameter is preferably smaller than the average particle diameter of at

25  least the expanded resin beads, and is specifically in the range of 0.1 to
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resin beads were neasured for their average particle dianmeter, fluidity
accel erator content, partial conpression |oading, apparent specific
gravity, number of bubbles and residual styrene nononer, and exam ned in an
unusual -sound test and a feel test. The expanded resin beads did not
contain beads of greater than 2 mmin dianeter. The results are shown in
Table 1. Exanpl e 2 Expanded resin beads were obtained in the same manner as
in 10 15 Exanple 1: except that the -anobunt of zing stear ate added was
8.50 g ( 100 wpay mdnye medfgrably ilthtdrer endet 0NQ. exp80deth. r diom berdsemer e
nmeasured for their average particle diameter, fluidity accel erator content,
partial cuiepresstothd awtiagy, paivde eidmepecof tite Quadity uccolerbesr @f bubbl es
and residual styrene nononer, and exam ned in an unusual -sound test and a

feel testprefbealslyfantedraes of heads 1di1d0owio q?mo%&&ﬁaﬂ&h@fa@&g&er than 2
mmin dianeter. The results are shown in Table 1 Exanple 3 Expanded resin

beads werpagitlaidigchdtbr bhehe aRBaf@leAeiesas Hedd0 25 Eé@éﬁpé[ 8f ihexcept that
t he amount of zinc stearate agged was 15.3 g (1.8 Sarts y vvei@ght). The

resul tsi ngp@wgaflg@gy rb@sgﬂhégg@g,s a@ﬁ;ﬁam&eguj ’ érﬂ@?ﬁh@ﬁi@re e particle

dianeter, fluidity accelerator content, partial” conpression Toading,
PRS0y RRUEL ExShRl PRATRE le PHRA) Sy B P LR TOTe
aro 26 ihoun PREQHReRRAR £ ot BREY BoECr Y aiGl GoThF BpAiBL RS ver e
obtaf ned 4 1A% cERHE dERADSLIAS I RRIATHLS (L eRBLL ALy Ay of 2ine
ool er ottt 1S SR B ke e o bR BV PR Ao SN opeci fic oravi ty

and nmber of bl es, and am ned . i.n an unusual -sound, test .and a feel
t est EHThe expatn{ggﬁnr%sei PPITELHLE §i8G1A 4% n@(.r)ﬁ%%ﬁdrsnt §£3Pagdegh easiRaadisn 2 10

mm in di aneter. ghe res Ilts %{e sho in Table 1. ExanPIe 4
are stirred preferably under conditions regulated suitably such that a

predetermined amount of the fluidity accelerator is contained therein.
For example, the beads are stirred preferably under relatively high
shear force by using a stirring machine such as a Henschel mixer.

15 When the spreading agent is used, the spreading agent facilitates
incorporation of the ﬂuidity accelerator into the expanded resin beads,
and thus the fluidity accelerator can be incorporated into the expanded
resin beads by stirring under more moderate conditions than when the
spreading agent is not used.

20 In the case of membrane, the membrane can be formed for
example by a method of dissolving the fluidity accelerator in a solvent,
spraying the resulting solution onto the resin beads and drying it or by
a method of dipping the resin beads in the solution and then drying it.
Further, when the fluidity accelerator is melted at a relatively low

25 temperature, the membrane can also be formed by coating the resin
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Expanded resin beads were obtained in the sane manner as in Exanple 1
except that nmagnesium stearate (average particle dianmeter of about 18 ~, m
flaky form was used in place of zinc stearate. The 15 resulting expanded
resin beads were neasured for their average particle dianmeter, fluidity
accel erator content, partial conpression | oading, apparent specific
gravity, nunber of bubbles and residual styrene nononmer, and exam ned in an
unusual -sound test and a feel test. The expanded resin beads did not

cont ai n b&gadsorithraradimpingdhem imthe rieledifhndityraccBieratesul ts are shown
in Table 1. Exanple 5 Expanded resin beads were obtained in the sanme manner
as in Exanpl e 1Teedesg ushhle atlé fivscanbossiond eushREEnPaIIdies ¢n dhamet er of
about 28 Vim bulky forn) was used in place of zinc stearate. The 2 5 .

resul ti ngpesgmandedehemimceeatdskvrlse Raswt@dniLle dN8istra¥RRBES Particle 29
dianeter, fluidity accelerator content, partial conpression |oading,

appar ent speeifill Cclgemvtdibaranhak ebtddubdices Iﬁqﬁaz&?&hgya héw%‘?@e mononer ,
and examined in an unusual -sound fest and a feel test. The expanded resin

beads sl dnfile pesTepkBIyAGRGR SircBIRMIEMEIATaZBIL & dlapLy - The resul ts

are shown in Table 1. Exanple 6 Expanded resin s were obtained in the

same mMannggcafer tfeEXaMPhE stre8XC SRl rtrﬁ?édrlgl & ﬂ)roc’;fxarﬁgben§noeflastic

di lauryl -3, 3" -t hiodi propl onate was used, and the a ZIhc stearate
added -wag,Aed ' - \ej 0 Jhe resul.ting,expanded resin
beads were arr%é%b%@%% %?eféﬁépppgeé{e\ﬁgg%t@p}grs gilgcff &3 cgsn%cflg}l,r “grﬂqif)egi ty
accel erator co . ial ression | oadi apparent 'specific
gravity and regllégﬂ}a mg?tg}?Cet%AéP %gg%ﬁg?, Y4 e ‘Fn?‘g%%lwrr% ﬁﬁeﬁﬁ fal - sound test
and a fee t ... The expanded resin .beads.did not contain_beads of greater
than 2 rm%gl ?%%glisarr%tfegr. i%snc’l' E'FéEaFésgafPél%hmaSi VEalteeHecta phot ogr aph of
of t.he. expand i.Nn partiglﬁg is.shown in Fig. 1. The nethod of

reastP n TR TR BEP o TS Hae BIPREARG Tnia ORGSR HEPAT BRsbrined.  For
t he nunmber of

exanple, in. Fig.l bubbles on line 1 (length 826.65 Vin is
38 (46.0 Bifh ;‘lgéfPWPP?ﬁéeszu@OH&Rig#C%ﬁ%@éwﬁé% Sahalﬁ SHENEth g8 h 900. 00
Vim perpendicular to line 1 and passing through the center of line 1 is 44
(48. 8 buldyloviding theaseghpiniggpodyhwithysigaifieanbimpresmant i ¢hparticle is
47 bubbl es/ mm The nunbers of bubbles in arbitrary 4 beads, which were

det er mi nd@UCh 0@ fegle Arfilistehingamatagabisbses fomtha balussht et/ whensy

part of the cushioning body is compressed, the packed beads can move
15 from the compressed region to the rest of the bag, whereupon the rest of
the bag can be stretched and deformed to accommodate the moving
beads, thus broadening the allowable range of movement of the beads.
In addition, the cushioning body having a better feel can be provided
_ due to the synergistic effect of the expanded resin beads and the bag.
20 The above-described expanded resin beads to be packed in the
first and second cushioning bodies are used as fillers for preventing
generation of an unusual sound, for exhibiting a preferable feel and for
| satisfying permanent cushioning properties, and in a more preferable
mode, the cushioning bodies are provided with a double fastener

25  capable of opening and closing, thus preventing these fillers from
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25 bubbl es/ mm and 46 bubbl es/nm respectively, and the nunber of 30

bubbl es/mMm in the beads in Exanple 6 was 47 bubbl es/nm Exanple 7 Expanded
resin beads were obtained in the sane manner as in Exanple 1 except that
1.0 g of dilauryl-3,3" -thiodipropionate was used, 5 and the anount of zinc
stearate added was 8.50 g (1.0 part by weight). The resulting expanded
resin beads were neasured for their average particle dianmeter, fluidity
accel erator content, partial conpression |oading, apparent specific

gravity, ieuitielg @it hobbles tard rRsitya) tHd PEERONBAOREA (o 3p0h EvaHioed in an
unusual -sound test and a feel 10 test. The expanded resin beads did not

contai n beadsisaiffaatrater than 2 mmin dianmeter. The results are shown in
Tabl e 1. Conparative Exanple 2 Expanded resin beads were obtained in the

same manner as msmﬁ%aﬁ)%@%nm%@ﬁ?Htf%‘%ecg %%méﬁlm%yr ene resin

beads were 15 used.” The sulting expan esin re neasured for

their avebﬁgﬁ (g‘%{r LG Gt AT B s il !O(Hetl%rgg Gl 81,0t & %%%gﬂgm@ re%%gl

conpr essi on g, apparent specific gravity> nurber

resi dual r n I .hed Ln-an unusual-sound test and a feel
test. ﬁheﬁ%ép@n%%g ggﬁj %gﬁggggqgsomhaqsﬁe%l?%ggﬂf111355&9%95%?% 0 of beads
greater tggnﬂg mmin dianeter. The results are shown in Table 1. Exanple 8
Expanded Fesin beads were obtained in the same manner as in Exanple 1

except that 730 of expandabl. tyrene. resin beads were 2 5 used, and the
amount of zinc Eﬁgﬁ‘? 8?8%%85@%@ %?‘ﬁ t?r{lﬁg;b%gf pepyng s a
cushioning article used preferably as a bed, a mattress, a pillow, a
stuffed toy, a-cushion, a toy, a cushioning medium, a-sealed material, a
10  soundproofing material, a thermal insulating material etc.

When the cushioning body is used as a cushioning body ridden
or hold by a person, the above synex;gistic effect gives suitable stimuli to
the skin of the person, which would generate much alpha wave in the
brain. As a result, it can be expected to provide a cushioning body

15 making the person more easily relaxing.

Further, the bag may be printed with e.g. a face having eyes,
nose, and mouth etc. In this case, the face can give expressions by the
properties of the expanded resin beads and the bag (called an animation
effect).

20
Examples

Hereinafter, the present invention is described in more detail by

the Examples and Comparative Exampies, which however are not

intended to limit the present invention. The evaluation methods are

25 described below.
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wei ght). The resulting expanded resin beads were neasured for their average
particle dianeter, fluidity accelerator content, partial conpression

| oadi ng, apparent specific gravity, nunber of bubbles and residual styrene
nononer, and exam ned in an unusual -sound test and 5 a feel test. The
expanded resin beads did not contain beads of greater than 2 mmin
dianeter. The results are shown in Table 1. Exanple 9 40 kg of purified
water, 2.2 g of sodium dodecyl benzenesul fonate and 60 g of nagnesi um

pyr ophosphMethodrsf mehsadingethd ateragergaticde dimetéh an internal vol une of
100 L, to prepare an aqueous nedium Then, 44 kg of styrene in which 165 g

of benzoyl per oxi éige Exahbles! 2He avddage garﬁcﬁéuamlnﬂ@tre@sg Defgeate and 22 g
of pol yet hyl ene wax (nol ecul ar wei ght 1000) had been di ssol ved was added

theret 0 uagderessEH Rl LRInANGE BBPersiedifidnd, LIRMLNEs Hi& LW &iNaS dto

90C to initiate 15 polynerization.” Wen t'he pol yneri zation procéeded until
the degr eg fq R0l YRELEH A8 COMMELSI : 98 ¢ifdc density
met hod rea(%edang(V%}Ey nglIght,g t he lea@é]%@%\%ggﬁgge fgﬁl%%ggﬁe%{t at the

| oapeisa U8 Blm? OSB! 980 688 28 S0kl B0 Yol SHRCRA Bt

reaction mxture’ was tenoved To give’s ne esin 2 0
i dual ' h ' _ in b , det ined b
chr omat ogt abt Tids 2rapBERE GRS Bhe A8 AR S oufipagt particl e O
di t f 0.25 3 t aof -t in.b
i roducePTHEE o FotaryRpPecdirEna s sPR o AR HEH e QiP5 Fifber nal

vol unme of 30 L, .and of 2 5 polyethyl gl ycol 300 as a s adi ng agent
and' 105 ¢ AR oty 3ot h B Tag Gl Bo S anaRentBE i d B0gmED. 03
part by weight) , of | cium carbonate as fluidity accel erators were added
“thereto, %%WW%@%@?%%@%@W OP&TERE 06 Codp with s OPFRIRE PAUs3P8 adher e
to the surfaces of the resin beads. After rotation was term nated, CO02 gas
was itAj eddy PRIPenIngOf bRPYi meEr, anmPeriegd (R 1 Beaas anst aniqpsrsgaat ed
with C2 gas at 25C at 30 kg/cnRG for 6 hours, to give expandabl e styrene
resi n bead0. IPRemenprgriastvest,adhdraradingspaggylishascwbidaies wadght r enpved
“fromthe pressure-resistant container and i mediately introduced into 10 an
expandi ngﬁﬁﬁchuﬁ@nefmm@rj@cpwmheé, snirther paftigle sliethdsgr (medduci ng wat er
vapor at a water vapor pressure of 1.2 kg/cnRGinto the expandi ng machi ne,
to gi ve ekpamted atwhiclhdéhdsurThiatewpaeddut iseS09h bedtls montdsned 121 ppm
styrene nononer, and the anount of total volatile organic conmpounds

excl udi ngefdreed ttyraantharaversye, paeide riiarttdr I e Hwa@peasur enent net hods
descri bed above, was 562 ppm Accordingly, the content of volatile organic
conpbandsNMatlidit o ¥padadng the content of the fluidity accelerators>

1.0 g of expanded resin beads are accurately weighed, then

placed in a crucible, and converted into ash by heating at 450°C for 3
hours. Then, 2 ml of conc. hydrochloric acid is added to the ash and
adjusted to 25 ml with distilled water. Thereafter, the sample is

20 measured for the amount of each metal by ICP-AES, and the amount of
each fatty metal salt is calculated using its molecular weight and
expressed as the amount of the fluidity accelerator relative to 100 parts
by weight of the expanded resin beads. The conditions for
measurement by ICP-AES and the formulae for calculation of the

25 amount of aliphatic metal salt are shown below:
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resin beads was 683 ppm The resulting expanded resin beads were neasured
for their average particle dianmeter, fluidity accel erator content, partial
2 0 conpression | oading, apparent specific gravity, nunber of bubbles and
residual styrene nononer, and exami ned in an unusual -sound test and a feel
test. The expanded resin beads did not contain beads of greater than 2 nm
in diameter. The results are shown in Table 1. The content of the fluidity
accelerator in this exanple nmeans the total 2 5 anobunt of nagnesium
stearat e @ieasateshen cenbiimig. 33  Table 1 Type of fluidityContent

of Aver agePar ti al Appar ent Parti al Nunber Anount

of UnusuFeghagcel eratorfl ui dityparticl ecomu@seirsgpsiddggonpr essi onof resi dua
| al - sout est accel er at edi anet er on | oadi ngdensi t yl oadi ng/

appabubbl / t Wi typetiest (parts

By oS Ly e B AR AR BT, M 1285 S/ R

st ear at e0. 598300. 0940. 0332. 85289 f’pl9%32§§nc

st ear at e0. 758300. 0830. 0332. 52279 anple i‘'nc

stearate .:0332. 42309 arativeZi nc stearate0.308300 1110
05536 so B Rty Exanpl a9, si um

st earat e(. $18300. 0930..0332. 82288 anpl e 5Cal cj um
car bonat ce}ﬁl.%%%gﬁbg 6@?6&5@‘22. 8427&%?1& %e%)ﬂdn@ntegrated once)
st ear at €0.,458300. 0980. 0332. 9747960CExanpl g.. 7Zi nc
stearategﬂ§§§§6635W§@f6§15¢2172920C0np r§Q59%Zinc st ear at e0. 5918000. 2040
03318 623100XXExam | e 2. . Exanpl.e 8Zi nc )
stearated%%@ F%ﬁ%guﬁﬁ@ﬁﬁ@%ggggtﬂﬁﬁaﬂﬁ¥%IgWﬁﬁhesiun1stearate
+0..527100. 1210. 0502. 4275121Ccal ci um carbonate 34 As can be seen from
‘Exanples 1 to 3 and Conpar &8TVETEamrY rater hd b pridded resin beads
containing the fluidity accelerator in the range of 0.4 to 1.5 parts by
wei ghf endow t he cushi oni nguelgriveen flovesatet.Sdeopémties. 5 Even if
different fluidity accelerators are used, their effect is alnost the saneg,
as can bdFszmmlae don exlembhiden bittheamasintanf fbétysmenalf sal) Exanpl e 1 and
Conparative Exanple 2, a :
Zinc stearate = amount of Znx(631.4/65.4)
Magnesium stearate = amount of Mgx(590.3/24.3)
Calcium stearate = amount of Cax(606.1/40.1)
15 <Method of measuring the partial compression loading>
A glass beaker (volume, 200 ml; body diameter, 67 mm; height,
89 mm) manufactured by Masuda Rika Kogyo Co., Ltd. is charged with
200 ml of expanded resin beads. Then, the loading required for an
SUS cylinder of 35 mm in diameter to be pushed by 10 mm at a rate of
20 20 mm/min. into the expanded resin beads is determined by Tensilon
Universal Testing Machine UCT-10T (manufactured by ORIENTEC
CORPORATION), and the value thus determined is referred to as partial
compression loading.

<Method of measuring the apparent specific density>

25 An apparent specific density-measuring cup (internal volume,
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cushi oni ng body excellent in properties can be obtained insofar as the
average particle dianeter of the expanded resin beads is in the range of 10
400 to 900 Vim EFFECT OF TIDE | NVENTI ON According to the first and second
cushi oni ng bodi es of the present invention, expanded resin beads having a
very small particle 15 dianeter in the range of 400 to 900 ~. mare used as
fillers and these beads are nmade flowable i.e. easily sliding nutually by
very small strength thereby achieving significant inprovenents in the
touch. antO0erl).inTd@ooudsri testargmaduésctused @byt Hesekheadwiclonngb. generate an
unusual sound giving an unpl easant feel. 20 The expanded resin beads each
havi ng 25Lt#ch) B0clhandddegé mily iwith hBedixReidenr&fin ey, @indhien sepia Rl ong a
face containing the dianeter of the expanded resin particle can be used to

provi de aofcehé:and ided 28¥inNBEAN Y i DENE MRk IROL I cUBUSH Rhe SRUBE tsFUr t her, the
styrene- based rg'ﬁstiln havi ng an apparent speci fig g@ugr%w tgfilc;ciﬁ 0.01to 0.2

can be U%iﬁ@eﬂ%@&éisﬁahﬁ?ngR/E:ﬁﬂi‘&élgy,ocgnc%glés%?ﬁig%@%@ﬁ?%qlfeﬁ%ﬁhbgads and

to prevent the weight of the cushioni'n el ng unnecessarily high.

Fur t her mos.&, braﬁ@n@éaaaméggﬁ;ggeré?ydfo@herrﬁiefbélﬂs BRI Fhed ggi dual

styrene type nononers is ess or thé anount 0 atile

or gani ¢ GRRpQURds Aéaﬁ?ggedﬁpnﬁé)&ﬁtgffeorsg n be used to provide a cushioning

body whi ch can be uti e Cco y even by a very few persons very

sensitive rene type Qners,or | at,i.l e_organi c conpounds. In

addi ti on,<%E$1&%Rgnb%%s\{ﬁ§ng§ﬁgﬁlfﬁp§5 og%kiatélfa?%t chabl e material, , 10 the
follow ng effects_are.denonstrated. .First., the expanded resin beads have
the effect desé%@%ngﬁ(g\f&s”{ Rﬁfu&g,lstq’rbt %&%ﬂﬂ‘d%gaﬁg@ﬁ%%g@smﬂ Ve easily
fl uidizing. and,slidin erti.es upon application of very small strength,

t hus pr oﬁtﬁrﬂﬁhpﬁ%gr g’hgéﬁgr?ﬁ%ﬁwsvﬁailﬁ?nsia@q ﬁﬂéa]n%s ArWBVEHERE in the
touc{]%and feel. A stretching terial is uses for 15 the bag so that when a

part=®f SREULHSH B Agepbay ¢ldiaggice 9§ dhe natdichacked the auambsn ofove from

the conpressed region to the rest of the bag, whereupon the rest of the bag
can be stiEiRige@maVAickizent Vavdarvenisrmittedhty deiarnynbahesnunther
broadeni ng the all owabl e range of novenent of the beads. In addition, the
cushi oni @8 wihlepavitng Aheno linst 2 és drawin earthbeseptioni dethel dérectiorhe
synergistic effect of the expanded resin beads and the bag. For exanple,
when t he psup¢adisudar théingal, #sdghemembertdf Bubbics inantagusyem these, and
.mouth etc., the face can given expressions by the properties of the
expanded spes margactsasatovhdolmkge(mahte ede anir2beanif iatblsiss gffrect The36
15  two numbers of bubbles/mm thus determined are averaged and one
decimal place is rounded off. Five beads are examined by this method,
and the numbers of bubbles/mm thud determined, excluding the
maximum and minimum, are averaged and rounded off. The value
thus obtained is referred to as the number of bubbles.
20  <An unusual-sound test>
A double bag (size 20 cmx20 cm) with a double faster, made of a
stretchable material spandex (Beruna 6994 manufactured by Kanebo
Gosensha) is charged with 2 L of expanded resin beads, and whether an

unusual sound occur or not upon compression of the bag by a cylinder

25 of 10 cm in diameter at a rate of 2 cm/second is evaluated. X is given
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Further, in the case of the cushioning body ridden or hold by a person, the
above synergistic effect gives suitable stimuli to the skin of the person,
whi ch woul d generate much al pha wave in the brain. As a result, the bag can.
be expected to provide a cushioning body making 5 the person nore easily
rel axing. By providing the bag with a doubl e fastener capabl e of opening
and closing, the bag can effectively prevent | eakage of the fillers
therefrom The expar _ded resin beads filling in the first and second 10
cushi oni nghbadiresumasudiesarsed id gepertede whike 1D ristgiaed weeomb soshdoni ng
bodi es having the excellent characteristics described above. 37 What is
clai ned iig:geherAté&dishi oni ng body conprising a | arge nunber of expanded
resin beads used as fillers into a bag, wherein the expanded resin beads
have an avegagesparticle diameter of 400 to 900 ~c mand a value of 3 5
NrmB/ g or | ess obtained by dividing a partial conpression |oading by an
appar ent speci fA RN btV (<3 b O N d irSl nunber

A QR it e 20 PPy TG P QIR B R, o X B

of expanded resin beads

ar 1 ol o Sroiehedil sttt SHRLR R EReR B R B Ry 7O
accel eratofs r?sl'pa)llistc%a 'cgd fth Po rﬁd&f? sd o ) so & t"css P¥ e ght of
§-41573. u et SR SRS

t he expanded resi’n bea CusHhioni hy aim1 or

, wherein th ded _resi ds-each have 2 80 _buhbl es/ i
engt ) INerREE FREESRE s SRR MR & piGe SRS R gt ne

di amet er

the bag to have a good feel, O is given when 6 or 7 examiners judged so,
and - X is given when 5 or less examiners judged so, and a.cushioning
10  body judged to have a good feel by 6 or more examiners is regarded as
an acceptable product.
<Method of measuring the amount of residuél styrene type monomers>
The 'expandled resin beads are dissolved in dimethylformamide,
and the solution with an internal standard solution (cyclopentanol)
15 added thereto is measured by GC. A peak of the styrene type
‘monomers is specified by using a standard sample prepared by mixing

styrene with the internal standard solution in a specific ratio.

GC: GC-14A manufactured by Shimadzu Corporation
Column: PEG-20M PT 25% 60/80 (2.5 m)
20 Column temperature: 105°C

Detector (FID) temperature: 220°C
<Content of volatile organic compounds>

The content is determined by totaling up values obtained by the
following 3 methods.

25 (Measurement of hydrocarbon compounds containing 5 or less carbon
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of the expanded resin particle. 2 0 4. A cushioning body according to claim
1 or 2, wherein the expanded resin beads conprise styrene-based resin
havi ng an apparent specific gravity of 0.01 to 0.2. 5. A cushioning body
according to claiml1 or 2, wherein the 25 expanded resin beads conprise
styrene-based resin and the amount of 38 resi dual styrene type nononers
contained in the styrene-based resin is 500 ppmor less. 6. A cushioning
body according to claim1l or 2, wherein the 5 anount of volatile organic
conpoundsatansljai ned in the expanded resin beads is 1,000 ppmor less. 7. A
cushi oni ng body according to claim1 or 2, wherein the bag is constituted
of a stretchablEhéekpthded rk@i8 beAdsuski slaiced ihadyyasigeldongn b claim 1 or
2, wherein the bag is provided with a double fastener capabl e of opening
and cl osi ngo°@; aﬁawgﬁﬁ_zé&hlfyﬂrb@&%r{soaré hddsifted spghkoni ng body hayi ng
an 15 average particle dianmeter of 400 to 900 ~ mand a value of 3 NmB / ¢
or |less obh@AgebdMpdlyviding a partial conpression |oading by an apparent
specific gravity. 18. Expanded resin beads for filling a cushioning body

conpr i5Si98%ag &rd ggﬁﬁfgb@)pe@@f@girﬂgnﬁ@%@t\(ﬁga particle diameter of

400 to , U man Ity accelerator, the content of the fluidity

of ‘the expanded resin beads. 25 ST TBAGASAOTAG R beads for fi11ing &
cushi oni nlgyr%%g%is%%%%r ding Y®'R-1A manufactured by Shimadzu Corporation
Column: Polapak Q 80/100 (3 mm¢x1.5 mm)
- Column tempera-tﬁre:- - 1o0°C - -
10 Detectorl (FID) temperature: 120°C
(Measurement of hydrocarbons ranging from hydrocarbons containing 6
or more carbon atoms to h}lfdrocarbons until a peak of styrene |
appearing in a gas chromatogram)
The expanded resin beads are dissolved in dimethylformamide,
15 and the solution with an internal standard solution (cyclopentanol)

added thereto is measured by GC. A peak which cannot be specified is

quantified in terms of the amount of toluene detected.

GC: GC-14A manufactured by Shimadzu Corporation
Column: PEG-20M PT 25% 60/80 (2.5 m)
20 Column temperature: - 105°C

Detector (FID) temperature: 220°C

(Measurement of hydrocarbons ranging from a hydrocarbon next to a
peak of styrene to a C16 hydrocarbon (n-hexadecane) appearing in a
gas chromatogram)

25 The expanded resin beads are dissolved in chloroform and
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39 claim9 or 10, wherein the expanded resin beads each have 25 to 80
bubbl es/mMm (unit length) in the direction of dianmeter when cut along a face
containing the dianmeter of the expanded resin particle. 5 12. Expanded
resin beads for filling a cushioning body according to claim9 or 10,
wherein the expanded resin beads conprise styrene-based resin having an
apparent specific gravity of 0.01 to 0.2. 13. Expanded resin beads for
fillir_g a cushioning body according to 10 claim9 or 10, wherein the
expanded nesisurbddgsgaowhrosmtepyasing rhasedpeesometead (GOM8OURtoraf

resi dual styrene type nononmers contained in the styrene-based resin is 500

ppm or | efise cddterdpandgedtdresinediendmhes detddteAdnaa GUsAk @psng body
according to 15 claim9 or 10, wherei n the amount of volatile organic -

conpounds 40
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2011 MV s10%0& () - | 1090& ()- S10%& ()- F L10%O& ()- 3 10%0& () -
, 1098 ()was cooled, removed from the autoclave, centrifuged and dried to give
5 styrene resin beads. The resulting styrene resin beads were sifted into
0.25 to 0.355 mm beads.
Separately, 2000 g of water, 12 g of magnesium pyrophosphate,
0.3 g of sodium dodecylbenzenesulfonate, 0.4 g of
dilauryl-3,3*-thiodipropionate and 0.6 g cf ethylene bis-stearic acid .

10 amide were introduced into a 5-L autoclave to prepare an aqueous
medium. 2000 g of the above sifted 0.25 to 0.355 mm styrene resin
Eeads were added to this aqueous medium anci stirred at 300 rpm.

Then, the temperature of the aqueous medium was raised to
110°C, and while this temperature was maintained, 180 g of pentane

15 was injected into the autoclave, and the resin beads were impregnated
with the pentane for 1.5 hours and cooled to give expandable styrene
resin beads.

850 g of the expandable styrene resin beads were coated with
5.95 g of zinc stearate (flaky form; fluidity accelerator, 0.7 part by

20  weight, average particle diameter of about 15 pum) and 0.17 g of
polyethylene glycol (spreading agent) by mixing at high speed with a
Henschel mixer, and then uniformly heated with water vapor with a
batch preliminary expanding machine having an internal volume of 50 L,

to give expanded resin beads. The resulting expanded resin beads were

25 dried in a drying chamber at 30°C for 1 day. The resulting expanded
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The results are shown in Table 1.
Example 2
Expanded resin beads were obtained in the same manner as in
Example 1 except that the -amount of zinc stearate added was 8.50. g
10 (1.0 part by weight). The resulting expanded resin beads were
measured for their average particle diameter, fluidity accelerator
content, partial compression loading, ap'parent specific gravity, number
of bubbles and residual styrene monomer, and examined in an
unusual-sound test and a feel test. The expanded resin beads did not
15 contain beads of greater than 2 mm in diameter. The results are
shown in Table 1.
Example 3
Expanded resin beads were obtained in the same manner as in
Example 1 except that the amount of zinc stearate added was 15.3 g
20 (1.8 parts by weight). The resulting expanded resin beads were
measured for their average particle diameter, fluidity accelerator
content, partial compression loading, apparent specific gravity, number
of bubbles and residual styrene monomer, and examined in an
unusual-sound test and a feel test. The expanded resin beads did not

25 contain beads of greater than 2 mm in diameter. The results are
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content, partial compression loading, apparent specific gravity and
number of bubbles, and examined in an unusual-sound test and a feel
test. The expanded resin beads did not contain beads of greater-than 2 -

10 mm in diameter. The results are shown in Table 1.
Example 4

Expanded resin beads V\lfere obtained in the same manner as in

Example 1 except that magnesium stearate (average particle diameter of
about 18 pm; flaky form) was used in place of zinc stearate. The

15 resulting expanded resin beads were measured for their average particle
diameter, fluidity accelerator content, partial compression loading,
apparent specific gravity, number of bubbles and residual styrene
monomer, and examined in an unusual-sound test and a feel test. The
expanded resin beads did not contain beads of greater than 2 mm in

20 diameter. The results are shown in Table 1.
Example 5

Expanded resin beads were obtained in the same manner as in

Example 1 except that calcium carbonate (average particle diameter of
about 28 um; bulky form) was used in place of zinc stearate. The

25 resulting expanded resin beads were measured for their average particle
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monomer, and examined in an unusual-sound test and a feel test. The

expanded resin beads did not contain beads of greater than 2 mm in

5 diameter. The results are shown in Table 1.

Example 6

Expanded resin beads were obtained in the same manner as in
Example 1 except that 0.6 g of dilauryl-3,3’-thiodipropionate was used,
and the amount of zinc stearate added was 4.25 g.(0:50 part by weight).

10 The resulting expanded resin beads were measured for their average
particle diameter, fluidity accelerator content, partial compression
loading, apparent specific gravity and residual styrene monomer, and
examined in an unusual-sound test and a feel test. The expanded
resin beads did not contain beads of greater than 2 mm in diameter.

15 The results are shown in Table 1.

A photograph of a section of the expanded resin particle is
shown in Fig. 1. The method of measuring the number of bubbles by
using this photograph is described. For example, in Fig.1, the number
of bubbles on line 1 (length 826.65 um) is 38 (46.0 bubbles/mm). The

20 number of bubbles on line 2 (length 900.00 um) perpendicular to line 1
and passing through the center of line 1 is 44 (48.8 bubbles/mm).
Accordingly, the number of bubbles in this particle is 47 bubbles/mm.
The numbers of bubbles in arbitrary 4 beads, which were determined in

the same manner, were 46 bubbles/mm, 47 bubbles/mm, 47

25 bubbles/mm and 46 bubbles/mm, respectively, and the number of
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1098 &s- 1P%Bbl9s/mm in the beads in Example 6 was 47 bubbles/mm.
Example 7
Expanded resin beads were obtained in the same manner as in
Example 1 except that 1.0 g of dilauryl-3,3’-thiodipropionate was used,
5 and the amount of zinc stearate added was 8.50 g (1.0 part by weight).
The resulting expanded resin beads were measured for their average
particle diameter, fluidity accelerator content, partial compression
loading, apparent specific gravity, number of bubbles and residual
“styrene monomer, and examined in an-unusual-sound test and a feel - -
10 test. The expanded resin beads did not contain beads of greater than 2
mm in diameter. The results are shown in Table 1.
Comparative Exa.mple 2
Expanded resin beads were.obtained in the same manner as in
Example 1 except that sifted 0.5 to 0.71 mm styrene resin beads were
15 used. The resulting expanded resin beads were measured for their
average particle diameter, fluidity accelerator content, partial
compression loading, apparent specific gravity, number of bubbles and
residual styrene monomer, and examined in an unusual-sound test and
a feel test. The expanded resin beads contained about 18% by weight
20 of beads greater than 2 mm in diameter. The results are shown in
Table 1.
Example 8
Expanded resin beads were obtained in the same manner as in

Example 1 except that 730 g of expandable styrene resin beads were

25 used, and the amount of zinc stearate added was 5.11 g (0.7 part by
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compression loading, apparent specific gravity, number of bubbles and
residual styrene monomer, and examined in an unusual-sound test and

5 afeeltest. The expanded resin beads did not contain beads of greater
than 2 mm in diameter. The results are shown in Table 1.
Example 9
40 kg of purified water, 2.2 g of sodium dodecylbenzenesulfonate
and 60 g of magnesium pyrophosphate were introduced into a reactor
10 with an internal volume of 100 L, to prepare an aqueous medium.
Then, 44 kg of styrene in which 165 g of benzoyl peroxide (purity 75%),
33 gof t-butylperoxy benzoate and 22 g of polyethylene wax (molecular
weight 1000) had been dissolved was added thereto under stirring and
suspended, and then the mixture was heated to 90°C to initiate
15 polymerization. When the polymerization proceeded until the degree of
polymerization conversion as determined by a specific density method
reached 95% by weight, the reactor was heated to 126°C, kept at the
temperature for 2 hours and then cooled to ordinary temperature, and
the reaction mixture was removed to give styrene resin beads [A]. The
20 residual styrene in the resulting styrene resin beads, as determined by
gas chromatography, was 283 ppm.
15 kg of beads having an average particle diameter of 0.25 to 0.3
mm, out of the styrene resin beads [A], were introduced into a rotary

pressure-resistant container with an internal volume of 30 L, and 5 g of

25  polyethylene glycol 300 as a spreading agent and 105 g (0.7 part by
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carbonate as fluidity accelerators were added thereto, and the container
~ was rotated to permit these materials to adhere to the surfaces of the
resin beads. After rotation was terminated, CO2 gas was injected into
5 the container, and the resin beads were impregnated with CO> gas at
25°C at 30 kg/cm?2G for 6 hours, to give expandable styrene resin
beads.
The expandable styrene resin beads thus obtained were removed
-from the pressure-resistant container and immediately introduced into
10 an expanding machine equipped with a stirrer, followed by introducing
water vapor at a water vapor pressure of 1.2 kg/cm?G into the
expanding machine, to give expanded resin beads. The expanded resin
beads contained 121 ppm styrene monomer, and the amount of total
volatile organic compounds excluding the styrene monomer, determined
15 by the 3 measurement methods described above, was 562 ppm.
Accordingly, the content of volatile organic compounds in the expanded
resin beads was 683 ppm.
The resulting expanded resin beads were measured for their
average particle diameter, fluidity accelerator content, partial
20 compression loading, apparent specific gravity, number of bubbles and
residual styrene monomer, and examined in an unusual-sound test and
a feel test. The expanded resin beads did not contain beads of greater
than 2 mm in diameter. The results are shown in Table 1. The

content of the fluidity accelerator in this example means the total

25 amount of magnesium stearate and calcium carbonate.
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bef ghj anCf, YhE ejx%/d[r)f%e@ resm @e%l%@containing the fluidity accelerator in the

range of 0.4 to 1.5 parts by weight endow the cushioning body with
excellent properties,

5 Even if different fluidity accelerators are used, their effect is
almost the same, as can be seen from Examples 1 to 9.

As can be seen from Example 1 and Comparative Example 2, a

cushioning body excellent in properties can be obtained insofar as the
average particle diameter of the expanded resin beads is in the range of

10 400 to 900 pm.

EFFECT OF TH-E INVENTION
According to the first and second cushioning bodies of the
present invention, expanded resin beads having a very small particle

15 diameter in the range of 400 to 900 pum are used as fillers and these
beads are made flowable i.e. easily sliding mutually by very small
strength thereby achieving significant improvéments in the touch and
feel. The cushioning bodies using these beads do not generate an
unusual sound giving an unpleasant feel.

20 The expanded resin beads each having 25 to 80 bubbles/mm in
the direction of diameter when cut along a face containing the diameter
of the expanded resin particle can be used to provide a cushioning body
hardly generatingﬂ an unusual sound.

Further, the styrene-based resin having an apparent specific

25 gravity of 0.01 to 0.2 can be used to maintain the strength of the
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Furthermore, the expanded resin beads wherein the amount of
residual styrene type monomers is 500 ppm or less or the amount of
-5 volatile organic compounds is 1000 ppm or less can be used to provide
a cushioning body which can be utilized more comfortably even by a
very few persons very sensitive to styrene type monomers or volatile
organic compounds.
In addition, when the bag is constituted of a stretchable material,
10  the following effects are demonstrated. First, the expanded resin beads
have the effect described above, that is, the expanded resin beads have
easily fluidizing and sliding properties upon appliéation of very small
strength, thus providing the cushioning body with significant
improvement in the touch and feel. A stretching material is uses for
15 the bag so that when a part of the cushioning body is compressed, the
packed beads can move from the compressed region to the rest of the
bag, whereupon the rest of the bag can be stretched and deformed to
accommodate the moving beads, thus broadening the allowable range of
movement of the beads. In addition, the cushioning body having a
20  better feel can be provided due to the synergistic effect of the expanded
resin beads and the bag.
For example, when the surface of the bag is printed with a face
having eyes, nose, and mouth etc., the face can given expressions by

the properties of the expanded resin beads and the bag (called an

25 animation effect).
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result, the bag can be expected to provide a cushioning body making

5 the person more easily relaxing.

By providing the bag with a double fastener capable of opening
and closing, the bag can effectively prevent leakage of the fillers
therefrom.

The”expan.d.ed resin beads filling in the first and second

10 cushioning bodies can be used to provide the first and second

cushioning bodies having the excellent characteristics described above.
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8. A cushioning body according to claim 1 or 2, wherein the bag is

provided with a double fastener capable of opening and closing.

9. Expanded resin beads for filling a cushioning body having an
15 average particle diameter of 400 to 900 u m and a value of 3 Nmm3/g
or less obtained by dividi.ng a partial compression loading by an

apparent specific gravity.

10. Expanded resin beads for filling a cushioning body comprising
20  expanded resin beads having an average particle diameter of 400 to 900

v m and a fluidity accelerator, the content of the fluidity accelerator

being 0.4 to 1.5 parts by weight based on 100 parts by weight of the

expanded resin beads.

25 11. Expanded resin beads for filling a cushioning body according to
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claim 9 or 10, wherein the expanded resin beads each have 25 to 80
bubbles/mm (unit length) in the direction of diameter when cut along a

face containing the diameter of the expanded resin particle. _

12. Expanded resin beads for filling a cushioning body according to
claim 9 or 10, wherein the expanded resin beads comprise

styrene-based resin having an apparent specific gravity of 0.01 to 0.2.

13. Expanded resin beads for filling a cushioning body according to
claim 9 or 10, wherein the expanded resin beads comprise
styrene-based resin and the amount of residual styrene type monomers

contained in the styrene-based resin is 500 ppm or less.
14. Expanded resin beads for filling a cushioning body according to

claim 9 or 10, wherein the amount of volatile organic compounds

contained in the expanded resin beads is 1,000 ppm or less.
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