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DESCRI PTI ON FOAMED MEMBER, FOAMED MEMBER LAM NATE, AND
ELECTRI C OR ELECTRONI C DEVI CE USI NG FOAMED MEMBER 5

TECHNI CAL FI ELD The present invention rel g
f oaned menber, a foamed nenber | am nate, 'mmﬂ%mmﬂmm'm
electric or electronic device using foaned nenber.

More specifically, it relates to a foamed membér”

capabl e of inhibiting pgse@eoNMg foam 10 breakage
at the tinme when the foam nenber is peeled froma

carrier tape, even when the foaned nenber has a high
expansion ratio, as well as a foanmed nmenber | am nate

P MESERER PR TP VR TASINSH L e L BT TBRIC or
cor ospdnECd RASIEERIGE TRERD AR Srhamen,

processing for pressure-sensitive ( adhesiveness is
applied on the surface of the foanmed nenber in order
to facilitate fixing thereof to the above nenber.

TEGHAVEAL EIBEP t he foaned nmenber to which such

processing is applied is difficult to handle, a

car r i erThegpesensinyseteprn relatemte alpgmedimmemberpa fragead member

efficiently convey the nenber to a predeterm ned site.
lanNaate| 3nd an Electmedr miarirenici deveghjsewg fodmed meambeyuMddiends

of processing such as punching and processing for
spqeifecadlyy # reletesitd b feamethesmbenegmbhlndt, inhibitérg @rpeeasingfoam

is conveyed in a state where it is attached to a

breaRigd fthé 6pR. wkdh thB€oh htsmbeanpesdd BOm QrsSiapg,evehevhen
foamed nenber is necessarily peeled fromthe carrier

thd RRAeH Wientthe hhoamBsth 8BAREN k&ic22s SR IREmRE he@fberllaminate

peeling when the strength of the surface of the foaned

and"BATBREtrik drldiddtfdnid dévide dsind fe/tharnéd kriehtbet/ 1 //1/

BACKGROUND ART

In general, a foamed member is punched out in a required shape so as to
correspond to the shape of a member to be used or processing for pressure-sensitive
adhesiveness is applied on the surface of the foamed member in order to facilitate
fixing thereof to the above member. However, since the foamed member to which
such processing is applied is difficult to handle, a carrier tape is used in some cases in
order to efficiently convey the member to a predetermined site. Namely, a foamed
member is subjected to various kinds of processing such as punching and processing
for pressure-sensitive adhesiveness and, after processing, is conveyed in a state where
it is attached to a carrier tape. On the other hand, after processing, the foamed
member is necessarily peeled from the carrier tape but the foamed member is

sometimes broken at peeling when the strength of the surface of the foamed member
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*@00002* is |ow (weak). Particularly, in the case of a
f oaned nenber having a high expansion ratio [e.g., a
t hernopl astic resin foamforned through a step of

i mpregnating a high- pressure inert gas (e.g., carbon
dioxide in a supercritical state or the like) into a

t hernopl astic resin and subsequently reducing
pressure], the breakage at peeling was 5 renarkable

. Si hi ¢k f. cell |ld is thin. .Incidentally, it .
i 19 (ikabh 4 0ERaUYais e Faor et aftmid TeliFR el praghsion
ratii et FEETTPFIE BN 10T BrY TRaIEIgh gbes ipresnatinga high

enhancing the sealing ability (reinfaqorcenent of the
PreSYHAEET %ﬂﬁe(le-%\arfd”b%b%%yiﬁrﬁ% & supeTRIiHca #tate af thedike) Hite

not considered), there has been proposed a foam 10
thenaoplasticaresisf andcads¢qugntly redusre pressurenthg breakiage af prehing was

provi ded on either of upper and |ower surfaces of the
remarkitde sincemhikknisngf belt walifis imdependent cel I's and

continuous cells (see Patent Docunent 1). Moreover,

t her e Nhaddéaaelly, it slomedc ta froede axeeh lamrt on ithe surface of a foam

t oughness, scratch resistance, abrasion resistance,

forantaddifg hilkSivenBisCdndi sealli gy fBRLty0YF thé Gsdth NGoRetamypé, for the
conposed of a urethane-based thernopl astic pol yner

puipREPOSEAHaARNGRNhd Sedling 25Ut @fetn fBfcetheRObY BlegbimePREHand
resin foam and applyrng a surface-treating |ayer

E\%?Q itRE | ey ferdd)ertRRONA HeN BFopos&fa f
coPa eﬁ%@gggaﬁgH?9£§ﬁsl Fu??%grnéﬁgitthere has%ﬁggﬁ a?;gnl

ha\gggg%gﬁdco?tei%%ﬁ&;%igég%ﬁg ra_frﬂﬁlﬁ:riféax{) E)I?@Jl&gd ?é\g bind of uRPer and

propy Sive conposition ee Pate

low%orcsﬁgfg%gps ci%")the ﬂjt{b%g?%agra}é%ﬂﬁ%sot}'} &xgﬁwgeﬁﬁl&{}gc)eﬁ% %}gcg %oﬁgfé\ﬂous

wat’e ol'yvi ny er or

cogH 08P, BHELAEE, B U A8 SRR en
o RSSO R o PSR i ot
forming a layer composed of a urethane-based thermoplastic polymer composition on
the surface of a polyolefin-based resin foam and applying a surface-treating layer
composed of a polar polymer on the above layer (see Patent Document 2).
Furthermore, there has been also proposed a foam whose surface is treated with a
polypropylene-based adhesive composition (see Patent Document 3), a foam having a
layer easily soluble in water (polyvinyl alcohol layer or the like) provided on the
surface of the foam (see Patent Document 4), and the like.

Patent Document 1: JP-A-9-131822

Patent Document 2: JP-A-2003-136647

Patent Document 3: JP-A-5-24143

Patent Document 4; JP-A-10-37328
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2 DI SCLOSURE OF THE | NVENTI ON Probl ens that the
Invention is to Sol ve Therefore, an object of the
invention is to provide a foaned nenber capable of
inhibiting or preventing foam breakage at the tine
when the foamnenber 5 is peeled froma carrier tape,
even when the foaned nenber has a hi gh expansi on
ratio, as well as a foaned nenber |am nate and an

I 50 L ect j jce using the foaned
Dlﬁtﬁ‘yﬁﬁﬁgngﬁ]ﬁ%olmn%ﬁﬂéﬂ he invention is to provide
a foa exc ent . i wor kability, a foaned
menber %ﬂ? %ﬁtg%ﬁ“ﬁﬁ“@Tﬁé?ﬁlg’ or el ectronic device
10 using the foaned nenmber. Means for Sol ving the
Pr obl erereiOrs, ABShICEt Bihe HieBHPBASIORO¥ g difaamemember
achi eving the above objects, the present inventors
capfablenef mh&atmgayr pisy PRt G fRamduedlaie af thertiropvase the foagy member
| ayer or thernoplastic elastoner resin |ayer on a
is peelelldeemaf caari¢rdapg, eaorwhan e fobmet makbrrdws 25igl expanbion
wall is thin, the foam having a high expansion ratio
ratioans vell ek fadohingé membien b rhineeecndranprl etea be dlettromt ideame using
br eakage caused by thinness of cell wall at the tine
the(fowdaed nidmeberoam i s peel ed froma carrier tape. The
invention is acconplished based on these findings.

Nane! y Adddigeri dbyen bf &2 ipvétiodas taplovridadfoarida@iember excellent
conprising a 20 thernoplastic resin foam | ayer

in RORNEX2BIING, AfdRRIREh B hfid28S aRd AR sEdedthd@bvice
a step of inpregnating a high-pressure inert gas into

usife HRETRRUASE gmre5|n and subsequently reducing
p%essure an | east one of a thernoplastic

po'yes%&ém@?ﬁ?ﬁdv[?ﬁ%@PhﬂM&Bsand a thernopl astic

st omer resi di sposed on at | east one side: of

the t hr;%e Pésel?gilfflhr&érﬁ Jeos‘am Lsa%g Chl%@lng‘st :% E‘l?c?vr?gobﬁgl:és, the

above I one erno aStI C resin consti

present inventors found that, by forming a specific thermoplastic resin layer or
thermoplastic elastomer resin layer on a surface of a foam, even when the thickness
of cell wall is thin, the foam having a high expansion ratio can be effectively
inhibited or prevented from foam breakage caused by thinness of cell wall at the time
when the foam is peeled from a carrier tape. The invention is accomplished based on
these findings.

Namely, the invention provides a foamed member comprising a
thermoplastic resin foam layer containing a thermoplastic resin foam formed through
a step of impregnating a high-pressure inert gas into a thermoplastic resin and
subsequently reducing pressure; and at least one of a thermoplastic polyester-based
resin layer and a thermoplastic elastomer resin layer disposed on at least one side of
the thermoplastic resin foam layer.

As the above-mentioned thermoplastic resin constituting the



10

15

20

3 thernoplastic resin foam | ayer, a pol yol efi n-based
resin is suitable. The apparent density of the
thernoplastic resin foamlayer is preferably 0.2 g/cnB
or | ess. Moreover, the glass transition tenperature of
the thernopl astic polyester- based resin constituting
the thernopl astic pol yester-based resin |layer is
preferably 5 20C or |ower. The thernopl astic

ol vest.er-based resin | [ ef erably ha
the B BR{F besTRRGEn a2 Ayt b et N ok, Thspmgrent
resin.is,cross|inked. .Further.nor e 3
et Shsh? i PRPla e P foablavl  grerbli ) Agy por less.
t hernopl astic el astonmer resin layer, a thernoplastic
el ast ordPTEONET, MBIt BHEBRErlrgof sheothermeplagiic polyester-
segnent portion of |ess than 50% by nol can be
bagpdapaingenstityyagl theahermaplasiis nokastenhasest fesindpyertis praferably
resin constituting the thernoplastic elastonmer resin
20rGypetqwer. skhertbersnapdaspic pobyestey-beseal-resiadalydripeefegblabis
el astonmer resin is preferred. The invention also
strpetore ieghiah tloatie dnopater pdl past andtased casipr iis sk ovglitkeel.
above-nentioned foanmed nenber as a foaned nenber and a
car r i erFurépensteppothieithg mdphatit elsrgnerasif consshetigd the
the foamed nenber is adhered to the carrier tape in 15

thesthoplastivvalastonddr résis Wy e hefmdpiastichdsiaRéragtinthaving a content
pol yester-based resin layer or the thernoplastic

ratR) 664 Rilsep@ehtpdrAYR of Rks A S00APPhIIRARSE pteFeRBBURE As
into contact i with a pressure-sensitive adhesive

thesﬂﬁélfrﬁtglﬁaﬁfc dIhgomer fésﬁ,rcoq@mmg bR thBMESIL AR dI4GEMES resin layer,

provi des an electric or electfFonic device conprising

S T L N
member ”lq{e 1E1t)§ml Ve f?r%Old%@g szﬂH&P }nte der Parnﬁggt%t ino?'rsnn the
peel i ng ape even when the

br eakage a roma carrier

R L T T ——
thel\@gr%eg gn%n%'?? \\)\(/hle\'r(e;in the fgell_lrge rl}lhér%%yr g\z'idhered to the carrier tape in
such a way that a surface of the thermoplastic polyester-based resin layer or the
thermoplastic elastomer resin layer of the foamed member is brought into contact
with a pressure-sensitive adhesive surface of the carrier tape.

The invention further provides an electric or electronic device comprising
the above-mentioned foamed member as the foamed member.

Advantage of the Invention

The foamed member of the invention can inhibit or prevent foam

breakage at peeling from a carrier tape even when the foamed member has a high

expansion ratio. Furthermore, it is excellent in re-workability.
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Foaned Menber The foaned nenber of the invention has a
thernopl astic resin foamlayer of a thernoplastic
resin foam fornmed through i npregnating a hi gh-pressure
inert gas 5 into a thernoplastic resin and
subsequent |y reduci ng pressure, and a thernopl astic
pol yester-based resin |ayer and/or a thernoplastic

el astomer resin |ayer disposed on at |east one si de

BES TR BT EARRYN GV E TR IONG® col o 1 ayer

ndﬁyfsﬁjthernnplastlc el astoner resin layer on at
Fog & si de of the thernoplastic resin foamla er
y

strength of the surface of 10 the thernoplastic re
f oam | dpefoansi HemBes %fi&hpv@wtleﬁﬁlaﬁeélberww ti¢ resin oam layer
affecting properties (e.g., elongation property,
of 7 thexneplpstiqresmrf@amHer med throegh mpsegnasingrpigBPressutedBerh gas
foam | ayer. Therefore, the foanmed nmenber can be easily
intqe teguhopiastho tasin auksubsequeatlpfredusing pressukes god wthertmoplastic
causes breakage in the foam |l ayer of the foaned
polpestérelsased essimbagar dridorf o theedoplestieslastsmpesdsedlaferods@sed on
carrier tape [particularly, it 15 is peeled at a high
at 18gpe efle 6ide @f theatheAn@sledticngsihabemdiyet O Timhigi by) pro@afdigy a
various kinds of processing are applied in a state

theWh&p18stid pdlgesteinisedrdsth laler &l 6d £ihefrAPFlastRPELitbmetek layer
the foamed nenber is supported by a carrier tape at

on R 1858 SRk R UTUnE ARVIAYFIAGE: ARG folfnt 18 erP§t Pﬁgﬂ%bﬂﬁle%ﬁﬁface of
conveyance, the foaned nenber is peele romthe

the(fﬂé'r'fﬂo??as{i@ﬁ’@sﬂ%rﬁ r Haf ef}:mlvg WaREed QﬁﬁthQ@fectmg

carri 20 tape supports the foa menber at such

pro@ r%%??;regnglo ?gtl&fglyo%ﬁgc e)flﬁl d@# ealc'xdttﬁ’e ke Rﬁ‘ﬂlé ﬂ)%rmﬁ%lastlc

eno on a IS nec ssary to

resfhy f%%flfaﬁér ][’1‘}8?%‘9% W foattel ‘?ﬁ‘e%‘utﬁler(cﬁn He eadlll e@e%ﬁlet%s\!v\fﬁout

ren mm or nDre as nea
o R RT3 il lagh P foamed
mefBRbSYer 280 g dRFBEH PROTE Haeeifer rap %Eafhgft%v%@é&l%arﬁv it
s rgledat 4 eh SPRRAT B Rbe PEkTarEIR T aiehaniops kinds of
prolcgsts?r{gf z?rg Iagrl)hgdel%l e{ sqgtevgv]}?ere it 12 adhered to the carrier tape.

Specifically, the foamed member is supported by a carrier tape at
processing and conveyance and, after processing and conveyance, the foamed
member is peeled from the carrier tape and then used. The behavior that the carrier
tape supports the foamed member at such processing and conveyance relates to a
peeling phenomenon at a low speed and it is necessary to have a sufficient adhesive
strength (e.g., an adhesive strength of 0.6 N/20 mm or more as measured at the time
when the foamed member is peeled at 23°C, SORH%, a tensile rate of 0.3 m/min, and

a peeling angle of 180°C). On the other hand, the behavior that the foamed member

is peeled from the carrier tape relates to a peeling phenomenon at a high speed and it
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foamed nenber is peeled at the interface between the
carrier tape and the foaned nenber at the peeling at
a hi gh speed (high-speed peeling; e.g., the case where
the tensile rate is 10 mMmn). 5 Since the foaned
menber of the invention has the above constitution,
the foanmed nenber is supported by the carrier tape
adhered thereto and has an adhesive strength of 0.6

is niedary b el e afthed Mool T A HER & ﬁsﬁ&oi‘%ﬁgﬁ? vgﬁeré ifr%

esi ve stre ured at the tine
foagl@&r%fanla%r 565164 G140 e o Bet B e attgaes B fouR
peel i ng angle of. 10 180C3 Theref ore, even when
me@b%féé&? RECIHERL g R yRERGh ighasnsed Peslinge eign the g%sstvaéhere the
where the foamed nenber is supported by the carrier
tengilgyate isHO moawed menber is still supported by the
carrier tape during processing and conveyance. On the
ot her Sthwadhe ffamed pewberseithy imedtionhascipanbevd epmstitution, the
state where the foaned nenber is supported by the
foaomd m@énbdrap suppdredfbhyaie damenepe adhenall dhdyetopmdlhed afimdhesive
the carrier 15 tape. Even when the foaned nenber is
strep@et €00 6 MNYR0 tine of aidre @t tHeajife ahen tid fphmep @stnberes geeled from
even when it is peeled at a tensile rate of 10 m mn),

thelcB@idr @ay8ed AMBbYeed Belg hen adhdRBRl e@ngth dshfcdstitedrat @Gctime
bet ween the foamed nenber and the carrier tape and

whidss paasa b epkagery, Cchteﬁﬁ%sl%& & €akaatn Iﬁdtahﬁeeilﬁgqhgle of
['ayer of the foaned menb IS |nh|b|ted or preven

18027%%5& %11?:%1%05\%(1 @h&{s oEQs% rf @é axl'éaq:erfol?ﬁleéwggtate

ut'i oh articul y u5|ng as

wh%ljé%flg?&ln?e%t r.lngmBQn{ %%ﬁ%é&n%@pﬁe cﬁﬁie@ tllrp%y fHe Bamed member is

her nopl asti ¢ resin ayer aving a

stll?tué)%ﬁh% % e 5‘1% t gh %urlhg gF % xﬁ%ﬁd: c@nq)eyé’: actge '6 ﬁ% Bher

ross I é-Wo i1 can
ha‘ﬁ%gﬁfé?ﬁ ngﬁeﬁsg:gp@%%%r%ﬁ"se e 8%5’1 W@ers Eﬁepéogﬁle”% ffl?fs&%rdﬁ
BT R T

te of 50% ression .of the f
tape %ven when the foam%d merlnber 150 peeleg fro?nathe carrier tape at a high speed

(e.g., even when it is peeled at a tensile rate of 10 m/min), the foamed member can be
peeled at the interface between the foamed member and the carrier tape and thus
foam breakage which causes breakage in the foam layer of the foamed member 1s
inhibited or prevented.

Furthermore, since the foamed member has the above constitution
(particularly, by using as the thermoplastic polyester-based resin layer a
thermoplastic polyester-based resin layer having a structure in which the
thermoplastic polyester-based resin is crosslinked), an excellent re-workability can be
exhibited. Specifically, the foamed member of the invention is possible to be easily

peeled from an adhrend without breaking the foamed member even after the foamed
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menber and aged at 50C for 7 days. In this connection,
the re-workability refers to a property that the

f oamed nmenber does not attach to the resin surface or

nmetal surface of a device case and the glass surface

of an inmage-displaying part and can be 5 easily peel ed
in the case where the nenber is installed on an

el ectrical or electronic device or the like as a

memﬁg&g%ﬁd%%%”@ﬁh%@ sseprgcﬁga%?e OE%OTBJ %pé%éfogﬁ}ﬁﬁa@a%ed
me%ﬁﬁﬁ%ﬁnﬁegﬁﬁgg% rﬁﬁaevﬁ 3&@1829196%913@%@? seroakaily rFﬁﬁrs to

nalntenance or the ke and t us the nenber may
a proRerty thatith fpamed ﬁ’&?m‘bfﬁ JQ s a%%@@ B9 Brsrreniaruriass e

10 sealing material. Moreover, when the foaned nenber
surfasp Abe dpece saie apdgbeekass syiee of e 1maeedisnleying pakatshean be

difficult to performfractional recovery of individua
easihapesledinsthgtcast wherwahd mempearsdinstalled onanghastradal phelectronic

materials may be inhibited. Therefore, it is
chvhmaﬁehahkeataduﬂﬂgobbam&ﬂhhenbsmhmgrmaenﬂaanmcﬁmemmed

re-workability. 15 (Thernoplastic Pol yester-based
meiRB&d 18 attaytesd)to The sirfuee b pheasdhecendal syratt mhedh abeet, klesfoamed

| ayer fornmed on the thernoplastic resin foamlayer is

memBér BBr ket akd Mmeivifidn@te d6vit®RUdigdsérhbied fér maM@nance or the
formed of a thernoplastic polyester-based resin. The

likd R HBPHRShEMbAOh YL BbEdarBasiREhe fidetiOn 69RFLLpbONMatet@l or a
t hernopl asti c pol yester-based resin |ayer is not

r I
R R

the %gﬁé%ﬁ‘@ qgﬁ&ﬁ%ﬁés Qinéf ggft t?rggﬁlgﬁﬁ’ lfraegxgm 'P? o e@ I[]lgl VEJ%Lfa)l/ o

arboxyl i c aci
| !
o PRl B e AL 65
The?l’ cr:?c;lni,]xtsgref Lﬁtleaporgg%%{édﬁ{ny rrrr‘:i‘%rrqger to’h%vg ge)?cne?l%lnprle’-workability.

2,2-dimethyl -1, 3- propanedlol 1, 6- hexanediol, 3 25
t hyl -1, 5- pent anedi ol , 2- nethyl 2, 4- pent anedi ol ,

nme

L e e PuBideeh i by oy oPaneliof

2- et h)flhe_: lthermopfa(f;ltrl]ée g(lalcy)lg'ster-bz?sed resin layer formed on the
thermoplastic resin foam layer is not particularly limited so long as it is a layer
formed of a thermoplastic polyester-based resin. The thermoplastic polyester-based
resin constituting the thermoplastic polyester-based resin layer is not particularly
limited so long as it is a resin having an ester-bond site formed by the reaction
(polycondensation) of a polyol component with a polycarboxylic acid component.
Examples of the polyol component include diol components, e.g., aliphatic diols such
as ethylene glycol, 1,3-trimethylene glycol, 1,4-butanediol, 2-methyl-1,3-propanediol,
1,5-pentanediol, neopentyl glycol, 2,2-dimethyl-1,3-propanediol, 1,6-hexanediol, 3-

methyi-1,5-pentanediol, 2-methyl-2,4-pentanediol, 1,7-heptanediol, 2,2-diethyl-1,3-



10

15

20

25

oct anedi ol , 2-butyl-2-ethyl-I, 3-propanedi ol,
1,3,5-trinethyl -1, 3-pentanediol, 1,9- nonanediol,
2,4-diethyl -1, 5-pentanedi ol, 2-nethyl-I, 8-octanediol,
1, 10-decanedi ol , 2- nethyl -1, 9- nonanedi ol ,

1, 18- oct adecanedi ol , and diner diols; alicyclic diols
such as 5 1, 4-cycl ohexanedi ol, 1, 3-cycl ohexanedi ol ,

1, 2-cycl ohexanedi ol , 1, 4- cycl ohexanedi net hanol

clohe di nme

prog R itleganey RoPHaON - BipRRRIE! 37 BPLYkldrheanediol, 1,

bi sphen A _e | ene oxi de adducts f. bi.spheno
OCtB‘i’f‘é’b‘h‘e%gH“tBé“z %tt&‘bitllén@%%%ﬂ‘é"la&écﬁc{rgﬂ?}gy‘o éptr?@r?&redlsl 1,9-

I ene diol, and naphthal ene diol; and eth

norgﬂrny 0l . &disihds], ripertapedink 2gngthyl-1 Srﬁa@té@qﬁiwlehéogieywdlol 2-

10 pol yet hyl ene gl ycol, and dlpropylene gl ycol ; and
methyd 119-Renanediof,hi, &-@dﬂd@@p%ﬁl anf alimpodiply; a g@f?ﬁi@r@é@iﬁ such as

may be a pol yol conponent in the formof a polyner
1,4seychohasarediqiol yeatykhegaledall, b2-qchpheyasdal, hét yol .

Exanpl es of the above pol yester polyol include
cydietiexahdiimetianbl 1ucytliatexpaddimiethanehandllysol

pol ypropyl ene glycol, and polytetranethyl ene glyco

cyddbiexhn@fimeyhahbl) graRAY digispokl BB bispRéndd A, @thyddmydxedeadducts
oxi de, 15 propyl ene oxi de, tetrahydrofuran and the

ofﬂnlsl!ﬂeenomd bRPRAN &t B Fen@ ik RIIUBY of GAPALYITE, kg Bl dMHiol,
t hereof. Furthernore; as the pol yol conponent or

an@%a@en%%l RAA %ﬁbéggly%oﬁl cehal aenyiag %1514:64 R e glycol,

val endy such &ds glycerin, trinmnet proopane,

pol% %y% E Ll 1proé¥l%n BI?:BI aaﬂﬁttﬁé R{w In this connection, the

anétrlo taeryt rito

polgopceorﬁ;ger{e%# er ktbglaoqo@:ar %n@l F‘l?rgqggge fof é\fba:];? ¥SE }lch as a

polaetglar b@XX‘ or a oclI 9 St(gr @ (g]ertt Pt%?%gm adcoq%ester polyol

inc ud& Hﬁ’i’b“ﬁaj??{ﬁ‘ alﬁ éa?lb%%%odxg}ﬁlgl%gglg 08 ﬁ'&)tr)gﬁ()xclﬂ{ecgl?gc;ldénd

poljahsapher gqfq?géz(lag; sl len PP Sl AR LC e
met hy Isu00|n|c aci lutaric acid, ad|§5¥%a0|d

prow}?@mw%;eém Z@fogfé’(‘aaa}"é‘ the {ilte, andiropplyetheryobtained by

12- dodecanedi 0oi ¢ acid, 1, 14-tetradecanedi oic acid
COMBHelszamo@éheraef dEurthermpes, iag the Relydsepinoaente farexamele, 2
as 1, 4- cyclohexanedlcarboxgllc aci d, o
polyhydrlc alcohol having trivalency or higher valency such as glycerin, trimethylol
propane, 1,2,4-butanetriol, 1,2,5-pentanetriol, 1,2,6-hexanetriol, or pentaerythritol,
dipentaerythritol can be also used.

Moreover, examples of the polycarboxylic acid component include
dicarboxylic acid components, e.g., aromatic dicarboxylic acids such as terephthalic
acid, isophthalic acid, 2,6-naphthalenedicarboxylic acid, 1,4-naphthalenedicarboxylic
acid, and 4,4'-biphenyldicarboxylic acid; aliphatic dicarboxylic acids such as oxalic

acid, succinic acid, methylsuccinic acid, glutaric acid, adipic acid, pimelic acid,

azelaic acid, sebacic acid, 1,12-dodecanedioic acid, 1,14-tetradecanedioic acid, and
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1, 3- cycl ohexanedi car boxylic acid, and
1, 2- cycl ohexanedi carboxylic acid; and the |ike.
Furt hernore, as the pol ycarboxylic acid conponent, for
exanpl e, a polybasic carboxylic acid having
trival ency or higher val ency such as
1,2,4-butanetricarboxylic 5 acid,
1, 2, 5-hexanetricarboxylic acid,
. 1,2, 4-cycl he net ri.car boxylic id,  trinmellitic .. .
ainst atid: SHEHE A 5?’9"8 GRS @e-fsicéo&eai%eahcaf‘howfswd
connecti o t.he carb lic, .acid co Nt nmay
1,3%3glohexage tfaghm‘yﬁ afjde ang )1%0% JohgKRAdIER AC g1 Hadfhe ke
car boxylic acids. The pol conponent and the
Fursrpees: BSX4A PAYerEPerYdisrASE @?mp%?eh femerample. epqlgleasic
solely or in conbination of two or nore thereof.
carigpeidictacisahawng gpeadsrcy or dighepMelsne sycheastlpb i thypingtridagboxylic
pol yester-based resin include polyethylene
acid, el 3 pHteaheitiearbpoylyeadig, kA d-ayajsine kel et earbollylagtdy temellitic
t erepht hal at e, pol ybutyl ene napht hal ate, and the I|ike.
acid hve pyhanetbpk astd angel alestsed- Ihasedonmeestion,ahe pbiycarberylic
solely or in conbination of two or nore thereof. 15 In
acid Bémpovanagrhe a8 dtheid Hhydpgeast lotvepalkytsdters-ofalssd
resin, for exanple, a series of trade nane "Viron"
Cmﬁ@@m@h@qﬁured by Toyobo Co., Ltd.) and the |ike can (
be preferably used. SpeC|f|caIIy, exanpl es t her eof

' nCl ud?he b’bfy‘%ﬂ c&%Qone(ng LAS the JdIREITHAI AR atcﬁfmﬁﬁﬁn'éﬁteea‘afl can
"Viron | ass transition’'tenperature of

be 1959&5501e1 f le‘cog%ﬁéé;t@o SRS ﬁl&%&ﬁé&ebgn tenperature of

Iron one obtal ne y di ssol ving
k\e[t 222 %&Qﬁc%}lp’ %ngt ffggx%gél}ég?ﬁ th% Q}rﬂlo&?a%g/gg‘ahjgwer—gggwlresin
incfite BRI ERI RIS B Dy Re bt b BRo 0 )
termﬂﬁaﬁﬁe Rty IEAe m&ﬁéﬁo Bl *ﬁedﬁ‘o' @%E?fw?aé%w%&er-
baspheesgt kb B BIFE PP %ﬁ%@#’%%@%%%%mﬁrebf
ot o B oSl g e

SOITEtI Mes occur ow ng
a series of trade name "Viron" (manufactured by Toyobo Co., Ltd.) and the like can

be preferably used. Specifically, examples thereof include "Viron 290" (glass
transition temperature of 64°C), "Viron 300" (glass transition temperature of 9°C),
"Viron GK-110" (glass transition temperature of 42°C), "Viron 29SS" (one obtained
by dissolving "Viron 290" in a mixed solvent of toluene/methyl ethyl ketone (weight
ratio: 80/20)), "Viron 30SS" (one obtained by dissolving "Viron 300" in a mixed
solvent of toluene/methyl ethyl ketone (weight ratio: 80/20)), and the like.

The thermoplastic polyester-based resin has preferably a glass transition
temperature of 20°C or lower, particularly preferably 15°C or lower. When the glass

transition temperature of the thermoplastic polyester-based resin exceeds 20°C,
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difference in contraction percentage at application of
the thernopl astic pol yester- based resin on the
surface of the thernoplastic resin foamlayer although
it depends on the kind of the thernoplastic resin
constituting the thernoplastic resin foamlayer. 5
When the tenperature is 20C or lower, curling of the

t hernopl astic resin foamlayer hardly occurs.

.nci dent al | with regard.to the glass transiti.on

curiBist P Petone s e Tom 1asemes Py Tigs PEUAMEOREP on

.of tenperature is determ ned. by a asuri ng net ho

diffggeneg 19 CORFILOB PErcEntage éhﬁﬁ’ﬂ%aﬁ%? S%H@rmo(ﬂ!ﬁé)? PRNFSLeR
extrapol ated glass transition 10 tenperature defined

based rgqisoK thre surfacg of Bie thetegmastisdess foar llayes altheusdi it depends
tenperature. Such a thernopl astic polyester-based

on thesiind pé¢herthpmmortasiis redin lsenstiteting diejhermoplastic resie fapne layer.
in which a thernopl astic pol yester-based resin is

Whenahks tanigesaturean @02C st tawdruceling ofthecthetrheplassi rasindomotlayer
crosslinked. Therefore, the thernoplastic 15

hardd) yester - based resin |ayer can be forned using a
crosslinking agent, according to the necessity. For
exanpl eaciddntalng withRgudied thé glaboanmatisrertbferdtsrels 86l caBed
a sealing i material (e.g., a sealing material for

"DECRGHA" Gt P8-c RV 8 OMtiempeRiiire 85 dQErhifed by keheasWABE nfethod
stronger sealing property is desired, adhesiveness by

usi%%% dﬁﬁé{é‘hﬂﬁ@%niﬁ%@algﬁme@QB@@qn@Xn }%Q(r%cﬂ?tg@ tgll']aess transition

ernopl asti c polyester-based resin layer

rertfBEARRSCHRE i 28 KL AL HNEIRInR (2o AT AREERY
sgaling material having a high functionality. To the

on Pg?y, when re- workability (re-peeling ability)

h | - bi.li i desi d -
wor koY RN B bl el il iy
| - ! | . N
stryqhuge;pd ARt ﬁk@h'%tﬁhew?w\(%@iweﬁ&%&é%qe Feiig; iy grosslinked
t. 25 1 1 i ent i , t i .
and)g Fiuitud inluh Theser 1f Agross ket SERyolote the thesmpplasic

(or structure) wherein_the thernoplastic )
polyestoiabased reum gayer gal) be fagmed using a crosslinking agent, according to the

tensy

necessity. For example, at the time when the foamed member is used as a sealing
material (e.g., a sealing material for electric or electronic devices or the like), when a
stronger sealing property is desired, adhesiveness by the foam member can be
enhanced by forming a thermoplastic polyester-based resin layer in the uncrosslinked
form without using a crosslinking agent, and thus the foamed member can be utilized
as a sealing material having a high functionality. To the contrary, when re-
workability (re-peeling ability) such as easy recycling ability is desired, the re-
workability of the foamed member can be enhanced by forming a thermoplastic
polyester-based resin layer in the crosslinked form with using a crosslinking agent.

In the invention, the thermoplastic polyester-based resin layer preferably

10
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crosslinked by a crosslinking agent. Wen the

t hernopl asti c pol yester-based resin |ayer has the
form wherein the thernopl astic pol yester-based resin
is crosslinked by a crosslinking agent as above, the
attachnment to the adherend (particularly, a resin 5
pl ate) can be inhibited or prevented at the tinme when
the foanmed nmenber is used in the formwhere the

R R N Jg.g SEhIAR R BYSIds 5y PN
CrOfSEI@FE%ﬁmiﬁ@?%“%E%ﬁ?%E? CrVBAERE PET IR aP steritpged resin

rrier _ta h and he peel i ability
lay G BRI e RIEILE POGHESCH Bassrengeis crossliked by a
sufficiently obtained, a filler be incorporated |
cropskinkingrgephas sRayeatieiatapnenide dhe %ﬁ@éfdldr(@ékuma%ﬁ resin
Thus, by |ncorporat|&? the filler into the

plateh ermbpintibited poppueted atjhe e whemthefpamed membpss irised in
possible to | ower contact area between the surface of

thetform mHerevgIthermiaplgstic pektester-bhsesladsindayen i$ byomghtointa pentact
f oamed nmenber and the pressure-sensitive adhesive

with thid adlerdsl. of the carrier tape and also it becones
possi bl e to enhance the peeling ability of the foaned

menber Mdrederafod éRampRf oheh ehel e 50 pheads bieByeen the thermoplastic
pol yest er-based resin conposition for formng the

poli&xeemRkasésis 1ayet yebthercalas eshd i€ Siigh irﬁV@l'é,peblﬁn%(ablllty of the
necessary, known additives such as a crosslinking

foaﬁ&anﬁemeerfﬂrémﬁe catribt ARB id ﬁét%ﬁ?&éntl}ﬁ@btﬁﬁ‘éﬂ agfiNér may be
agent, and an 2 0 antistatic agent nay be

mcbﬁ)ege{té’&’ (R ek th'eﬂné;?lhﬁlc‘:;ﬁﬂﬂ%%r' Haled Fé&% RYes Sfﬁu@kb@g

I S not partlcu arl [imted and exanp es

ch offt t'h@?lllégﬁltb§ | nEI ng;ﬁaﬁl% ééfé?scﬁlsé(m‘és 2%eﬂtb%comes

epoxy-pase Cross age tS mel am ne-

posgfgbges 1o B8n &eﬁgig%t%leﬁ il gf"ﬂle tﬁ&%?ozjlﬁs%lé p%%lester-

S, 0OXazoll ne- Cross |ng agen

bas(ﬁ:@%gsci)x? lalyeBoF th %gmecg piemt e?zslr% {h%rérgguggfeer}ltsﬁive a%heswe surface

ase Cross
o BLSEEITEA L 4 TEBE Y BRSSP B Bl o
foamed member.

As above, into the thermoplastic polyester-based resin composition for
forming the thermoplastic polyester-based resin layer, if necessary, known additives
such as a crosslinking agent, a filler, a flame retardant, an antiaging agent, and an
antistatic agent may be incorporated.

In this connection, the crosslinking agent is not particularly limited and
examples thereof include isocyanate-based crosslinking agents, epoxy-based
crosslinking agents, melamine-based crosslinking agents, aziridine-based
crosslinking agents, oxazoline-based crosslinking agents, carbodiimide-based

crosslinking agents, active methylol-based crosslinking agents, active alkoxymethyl-

11
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based crosslinking agents, netal salt-based
crosslinking agents, peroxide-based crosslinking
agents, urea-based crosslinking agents, am no-based
crosslinking agents, coupling agent-based
crosslinking agents (silane coupling agents, etc.),
and the like. 5 As the crosslinking agent, an
i socyanat e- based crosslinking agent or an epoxy-based
cr 0sslii nki ' : : :
basg] GO e ARE e fele- B AN UHSRE oS metal alkovide
conbi nati.on of .two ar re thereof. Specifically,
bas§g st g agan g alfEeSed AOET M KRl pRG idbehege
i nc] ude al i phati.c | yi socyanates (e.qg. .
crosligkinaraeamet wyrdne s Rt s SEbased srseligiinnagents,
di.i socyanate, |ysine diisocyanate, ?tc.), aIicycIic )
coupling padt paned eosylmking ageaixlstanenioppling Agey fial @nd the like.
cycl ohexyl diisocyanate, isophorone diisocyanate,
As étecp.rqs,slmém@mme ap djogl annts hpsedesosinking agei-ar gnyapeg-based
di i socyanate, 4, 4-di phenyl nethane diisocyanate,
crosslioking ageut eandreaguiiteblyl useilailihe cpossiilgng pasrdineay teeusgd solely
xylyl ene-1,4- diisocyanate, etc.) as well as diners,
or ihrcombimtioned¢two@n nredheres. or pol ynmers of the 15 above
exenplified aliphatic polyisocyanates, alicyclic
pol yi sepauified1Bs exanplerbt the ipadyyhatedbpsstbtresslinking agents
aromati c aliphatic polyisocyanates [e.qg.,
includk aﬁﬁﬁwcoédwi@e@méteel(aF.@n@-c&ﬂamwcﬁisbwmfe, 1,6-
adducts (trade nanme "Colonate L" manufactured by
hexbinRBRle FRA 1 WE SR ¢y i Mgy arabe, -etd-§, Qikyclic polyisocyanates (e.g.,
tr|nethylolpropane/%exanethylene diTsocyanate triner
- n (' & . f b
cyc%gfé& %B(%%q?te @3‘@0}?(—:951 &?4039%%1%, IT!LOtpélB. FH’ Héetdgifs\%x":&faﬁgte, %c.),

ret hane | ndustr

aroiﬁgggm@g{oggg@aé@{&tﬁxmsmén%sga@gﬁgg,gggﬁh@wlﬂ%ane

manuftacture
.. Pl : : , i ,
disgBy i SHER pd ARTLO lacic Bhfsoclfndh (e B SoiEncd 1€

o G o 5 A BT ST SRR S o
S50 0 RSB B S B
ol o SRR AR oSy bty
trimethylolpropane/tolylene diisocyanate trimer adducts (trade name "Colonate L"
manufactured by Nippon Polyurethane Industry Co., Ltd.),
trimethylolpropane/hexamethylene diisocyanate trimer adducts (trade name
"Colonate HL" manufactured by Nippon Polyurethane Industry Co., Ltd., etc.),
isocyanurates of hexamethylene diisocyanate (trade name "Colonate HX"
manufactured by Nippon Polyurethane Industry Co., Ltd., etc.), and the like],
polyether polyisocyanates, polyester polyisocyanates, and the like. Moreover,
examples of the epoxy-based crosslinking agents include polyethylene glycol

diglycidyl ether, polyglycerol polyglycidyl ether, glycerin diglycidyl ether, diglycidyl

12
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m xyl enedi am ne (trade nane "TETRAD- X' manuf actured by
Mt subi shi Gas Chem cal Conpany Inc., etc.), 1,3-bis
(N, N-gl yci dyl am nonet hyl ) cycl ohexane (trade nane
"TETRAD- C' manufactured by M tsubishi Gas Chem ca
Conpany Inc., etc.), 5 1, 6-hexanedi ol diglycidyl ether
as well as various epoxy-based resins and the |ike.
Furt hernore, exanples of the nel am ne-based

et r?%%{z&i%ﬁ%péﬂ%ﬁgéﬁgl'fT%F%ed%ﬁcg@“yﬁ%% g RN e ARy
y . | | Lo
G B2 BRI LSBT 3 b o

trade nanme "TAZM' (manufactured by Sogo Pharmaceutica
Cheical Comppny {peadic hald-bio(N. Naglyeidylannemethydsyclphergng gtrade

Phar maceutical Co., Ltd.), and the |ike. The anount of
namé ETET BN {Criknany fagiered bydMbeubigh drasdphepeical femapany Inc., etc),

sel ected depending on the kind of the thernoplastic
1,6plxpestier dighzety] eder ns aretl asfverioexepmlyehased resprsend tdlile.

from0.01 to 15 parts by weight, particularly fromO0.1
Futtheridrgaaxtsphbas ofwke gletanneé-dhsedecrdo slibRihgpgents ifgludei ght

of the thernopl astic pol yester-based resin. 15 Wen

hetaieetbybiglamife drdaheiiRe shd Bkimpleaglihe aziidifsbadeld@Rosslinking
0.01 part by weight relative to 100 parts by wei ght

agéts fldfideRARIHEPRIRSTHISU P Oh YR Fh&lrddasseSbdot®atmal Qi BL CONLd.),
of crosslinkage with the crosslinking agent is

trall OsihE MEASM" @RERRERH S gd%ﬁ%a%aéehﬁcaltdlﬁ! ﬂffml ﬁfﬁgé flame

pol yest er-based resin deCreases, so that the foane

"Tﬂ@?haﬁﬁ'ﬂ@%d tﬁggbgdt) Egr dcGH&NCol GWSr SRk k¥ I N

Somme ‘cases. and, when 't content 2 0O

eroe oSy 5 Ve ey SEBE A I B e
o SF LA 5 RIBE PRt e B3R B i
pregtarSy R G s ool it P Ao G R
R L s R
Ny Ty A e Y

havi ng an_average particle i )
100 parts by weight of the thermoplastic polyester-based resin, formation of

crosslinkage with the crosslinking agent is insufficient and cohesive force of the
thermoplastic polyester-based resin decreases, so that the foamed member cannot
exhibit sufficient re-workability in some cases. On the other hand, when the content
exceeds 15 parts by weight, the cohesive force of the thermoplastic polyester-based
resin layer increases and the resin layer gets hard, so that the sealing ability of the
foamed member sometimes decreases.

The filler is not particularly limited and can be suitably selected from
among known fillers and used. The filler can be used solely or in combination of two

or more thereof. In the invention, as the filler, powder particles can be suitably used.
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di ameter (particle size) of about 0.1 to 10 m can be
used. Exanples of the powder particles include
powdery talc, silica, alumna, zeolite, calcium
car bonat e, magnesi um carbonate, barium sul fate, zinc
oxi de, titanium oxide, alum num 5 hydroxide,
magnesi um hydr oxi de, m ca, clay such as
nmontnorillonite, carbon particles gl ass fi bers,
As sufr:}P ggwh&bl%ﬁlclgp q"o} ?)?a oc%d;er% gan% cgeg%&gfé tgl a%naveflﬂsgéetpamcle
ame ret

d d
dla&eé?répfi%& % G2kl Eaﬁ?ﬁw% P ol Fiihes it the powder
, hi d fl t t,
o AN IR g NP ALYt R

flame retardant, .an 10 antjnony-based fl ane retardant,
magpReyiwg qarhenateaPanem sylate, Faqowile, tiginapa okjle, aluminum
chl orine-based flane retardant and brom ne-based flane
hydrexaled magnepewa hadeoxide micarghhvishas maniharillpoité wathen
bodi es at conbustion and corrosive to devices and the
panictes pglesuBbéraseubdn tabres, med shalalg. Tarttisanonnewion; bagediller, a
flame retardant have problens of harnful ness and
flasmepkasdane cvabeinBo used10As hal fgeairandamonn arirgamaflame retardant
inorganic 15 flane retardant can be suitably used.
is poéferiRde A Ofhetiherg B0 -flagleogeand andfon @Rample! 4 BRIBYine-based flame
i norganic flame retardant include hydrated net al

ret SO 4 IHESmMEECHhs88 fim@! refat dHA AW P rtl & bafBIOMASE tfArdant, an
hydroxi de, hydrates of magnesi um oxi de/ni ckel oxide,

anﬁﬁgnmgwf@ﬁn@&tmg es} WOk HE/ Bl Ggedomiseve@r@néehﬁe
I'n this connection, the hydrated net al

chlg)ﬁﬂp-%ﬁ%ﬂmé( rdgrdaHl e{x@ct?rohﬁﬁ@f)fs@d f%rr% r-grh‘?dant I,;%e[%erate gas

er no stic p yester-based resin [ayer

CO&]@BE@I‘#S f?é’m@BP!oVHJhQan @o&&‘%%ﬂlbﬁ%&n arfkp+&fﬁo%§\§erto%§1%gs and the
ernoplastic

n conposition contaln

ph@s Y tb se? ﬁ%%% rEtt?irc'darﬂt Qr?cg?xgprflé)l?yn%segqpaln%é r\é?asfdzc'rﬁ%gvg rc’)ro%lems

0SS
and erform nd curin

of figiy fﬁé%ss 24 BB MOh ynjlgf e n At g apRERRY HaSHatid
h | -
flapng THaEH aay%%f'bﬁ? ST he e nwhﬁ@mﬁn@a%d

r eof anount _ of

t
an*ﬁfﬁéﬁﬂﬂﬁf&w@ of’f'ﬁféﬁﬂfaélr l'ﬁéf&{?g“yﬁéaé%“’&l;a CRABPEBRISORIC |36n

aluminum hydroxide, magnesium hydroxide, hydrates of magnesium oxide/nickel
oxide, and hydrates of magnesium oxide/zinc oxide, and the like. In this connection,
the hydrated metal compounds may be surface-treated.

The thermoplastic polyester-based resin layer can be formed by applying
a thermoplastic polyester-based resin composition containing a thermoplastic
polyester-based resin and optional additives such as a crosslinking agent and a filler,
on a prescribed surface and performing drying and curing, according to the necessity.

Incidentally, at the time when the thermoplastic polyester-based resin

layer is formed by applying the thermoplastic polyester-based resin or a composition
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thereof to be applied (solid content or dry weight) is
not particularly limted and can be suitably sel ected
fromthe range of 1 to 25 g/nR2, preferably 5 to 20
g/m2. 5 (Thernopl astic El astoner Resin Layer) The

t hernopl astic el astomer resin |layer is not
particularly limted so long as it is a layer forned
of a thernopl astic elastoner resin. The thernoplastic

| ' [ A h h I i .
el ShE fPupER] e Biovlatic BEvintEr ke 8RR bcprpnesition
thel R FOB RIS T8 EOHER Ty PR [enc GRuRalrly mited and can

constituted by a hard segnent parnt and a soft seggent
be priaply syicged fremy thy rangsrofdyianis &/m waisterably 5 to 20 g/m”.
t hernopl astic el astoner resin is a styrene-
i soprene-styrene-based thernopl astic el astomer resin,
the repeating units (nmonomer wunits or constitutiona
uni t s) (Dieroplastiy Edaseorcempesnehager) n t he
styrene-i soprene- styrene-based thernoplastic
el ast offae thesioplastc eRstor réin ldyer katad pagguianty lxaited so long
and 15 the repeating unit of the isoprene conponent

as B ¥ 4 BypOfimet @ ftahRers@iplassic @B tEm@atsin. Mhe thditoplastic
invention, the ratio of the hard segnent part and the

ela§iBfrer BAMESstiRRINg the thetoplabeE BRBloafet ir&sielagst SdiEe suitably
resin is not particularly Iimted but the content

selé@td Roff arhBee khAHieBBpREtiPahbtohfer Fithst MR dsEic

el astonmer resin is preferably |l ess than 50% by nol

elaﬁgg]eié §easnf{§t .e%g%lﬁgl%nﬁﬂg%eﬂkﬂyya h&3Selan ROYAHNa B segent

usin stic el"astoner~resin having a
oRl en ti h )
por OSbEPHed B! 8, Mo 1 BEPRObARAL oGl RSy B rene
soB R B P TGPl SRR by B Byl o
can be eff.ectivel I.nhi bi t ed : d. :
mi SR atipye! Wiiishar 08 breod tobRulE A0S Ferear daumsRes
SYa RS BSPRSTe SPUPTR ESThHOBT AL e dPiieg et par and
resins, 15 polyester-based thernoplastic el astoner
therrgpeatia UY| Qf{he HOPEFAE SAMPREFHEIIESHANGS 1@ fhespgriggment part. In

resins, urethane-based thernoplastic el astomer resins,
theyipygntioghthgrrptie ob thediprd segment part and the soft segment part in the

thermoplastic elastomer resin is not particularly limited but the content ratio of the
hard segment part in the thermoplastic elastomer resin is preferably less than 50% by
mol and is particularly suitably less than 30% by mol. By using a thermoplastic
elastomer resin having a content ratio of the hard segment part of less than 50% by
mol as the thermoplastic elastomer resin, adverse effects on elongation and flexibility
of the thermoplastic resin foam layer in the foamed member can be effectively
inhibited or prevented.

Specifically, examples of the thermoplastic elastomer resin include

styrene-based thermoplastic elastomer resins, olefinic thermoplastic elastomer resins,
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t hernopl asti c el astonmer resins, diene-based
t hernopl astic el astoner resins, and the |I|ike. As the
t hernopl astic el astoner resin, particularly, a
styrene-based 5 thernopl astic el astoner resin can be
suitably used. The thernoplastic elastoner resin can
be used solely or in conbination of two or nore
t hereof . Exanpl es of the above styrene thernoplastic
t e HoPlakfiC b ins, polyamide- h i
polf ey Ui ReRede e nep ity pRlemly et oamaplesie
resins (Sl S bas r i r. r-esi .
et B ETea B iR st RelMRERRL e oS AR, P! fidridebasea
el astoner, resins (SBS-based .t hernopl astic, el ast oner
thefp AR e P e e e PRI P S TRE R and the

.. thernopl astic el astoner resins (SEBS-based

likg L% Mg@n@q astig %sg%rﬁ%rrreplgspﬂy;? arly, a styrene-based
styrene- et hyl ene- propyl ene- st yrene-based thernopl astic

theemeplasiteslastpmer resing Qubs. witakly uspdr Fbp thesmpplastiaelegamer
resins), and the |like. As the styrene- based

resintranrbsplsad splelyedrastcominationi of tweay mataltkereef. S| S- based
thernoplastic elastomer 15 resin is suitable. In the
i nvent Ezamples of hige alivae stypemstheomeplasicostastomersiesin ihdnde
exanple, a series of trade nane "SIS" [e.g., trade

styreasBsopr&iSstyAdb bac &l hehasgdstideanopeastsine (SH-bakeder
resin; content ratio of styrene conponents: 18% by

theffbplastic éld@omantsinS), StyrbdBRlitadiSh&sbasmdbisee thiwpbphibiic
el astoner resin; content ratio of styrene conponents:

ela#OmeP tesths (SBIS)based thermSplak®s eftolied d&simy NByredepiBEne-
[e.g., trade name "Septon 2104" (SIS-based

butbRE5ITRReaRsk & 1R AP RE clh Q8 r&HA(SRB S Bsk® tiRfmoplastic
styréne conponents: 65% by nol) are suitably used. In

b AN MRyt Aol BSHRIR sosome

res@?%?ﬁPercd ﬁlefr%%l‘gst(c(y@lg’s)foﬂg% )esingfé aqu ec‘}t)e}:ﬁlpee. akk Pﬁ slt’}q'iehec‘-

e styrene conponents relativ e tota

R Bt o 1 B RSP RaARBLAEL  gpome

r%sini%@nposition for formng the thernoplastic
resi IS SPUREY resin | ayer, known additives (e.g., a

filler f.| ane. ret ar.dapt, . :
In the invention, as {he t[l]ermoplastlc elastomer resin, for example, a

series of trade name "SIS" [e.g., trade name "SIS 5405" (SIS-based thermoplastic
elastomer resin; content ratio of styrene components: 18% by mol), trade name "SIS
5002" (SIS-based thermoplastic elastomer resin; content ratio of styrene components:
22% by mol)] and a series of trade name "Septon" [e.g., trade name "Septon 2104"
(SIS-based thermoplastic elastomer resin; content ratio of styrene components: 65%
by mol) are suitably used. In this connection, the content ratio of the styrene
components in the SIS-based thermoplastic elastomer resin means a ratio (% by mol)
of the repeating units of the styrene components relative to the total repeating units in

the SIS-based thermoplastic elastomer resin.
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an antiagi ng agent, an antistatic agent, a

crosslinking agent, etc.) may be optionally

i ncorporated. 5 The thernopl astic el astoner resin

| ayer can be forned by applying a thernoplastic

el astoner resin conposition containing a thernoplastic

el astoner resin and optional various additives, on a

predet erm ned surface and perform ng drying and

curing ondin -t vy, i de

the v MBTRERN e b A PRECS L o SRS Bortip P

is ,10.fqrned by applyi t he ,t.her | ast.i,c_el ast oner
thepRaplatisy SATamH sl RudT RRQVE GAATRE (kg IEr. e ctardan,

t her popl astic el astonmer resin or, .the coqpo itiqon .
an UHEASENE 28t aBpidiatie d8ents d FIagsinking Agen, ta?ymoo&egmnfmally
~is not particularly limted and can be suitably
incggoeatedd fromthe range of 1 to 25 g/n2, preferably 5

to 20 g/n2 as in the case of the thernoplastic )

pol yesiTée thergwplastic elastiomer [resin taygbsan b@%rmné bE@pplyinsa

(Thernopl asti ¢ Resin Foam Layer.) The thernopl astic
therrasplasticoelastbarge resirscauprsitianucantaibingz theemopadtimstastomer resin

resin foamformed through a step of inpregnating a
andbglonat esseurseadditeres, @as predeerminetivarfavpimbspérformésg drying and

and subsequently reducing pressure. Incidentally, in a
curiipy st&llingQofthanddessityet hod (a foaning method by a

physi cal nethod), anxiety is expressed on

f | ammalphdiiéntally, ax it tide whied theihleHBHSIRst R elidi6mer resin layer is

envi ronnent such as ozone | ayer destruction of the

forgxggml%ﬁ%ﬁgg AernidYashiS FM B @9 hh -or BRARYREitioR thereof, the

using an itnert gas Is an

amgﬂ?ﬁ'f({)fgﬁlgﬁ%}rggéf%?&gk%stgﬁgpPé;id & the € renﬁ)siﬁpn ?I’Zeg?n&t]ta%lé%lﬂplied

reover, In adc ca

(soﬂﬁtcgggng & d A gg&gg%«g{?ﬁqﬁtgéﬁégrl B8 Th& Bhn Fﬁé&\?a?a){nselected

S nce resi remalns In

oA PR P 0 P38 D ST

ar t'

RSy R FOR Pl Sh R 3t

(Thermoplastic Resin Foam Layer)

The thermoplastic resin foam layer is constituted by a thermoplastic resin
foam formed through a step of impregnating a high-pressure inert gas into a
thermoplastic resin and subsequently reducing pressure. Incidentally, in a physical
foaming method (a foaming method by a physical method), anxiety is expressed on
flammability, toxicity, and influence on the environment such as ozone layer
destruction of the substance used as the foaming agent. However, a foaming method
using an inert gas is an environment-friendly method in view of no use of such a
foaming agent. Moreover, in a chemical foaming method (a foaming method by a

chemical method), since residue of a foaming gas remains in the foam, contamination
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However, in the foam ng nethod using an inert gas, a
cl ean foam w thout contam nation of such inpurities
can be obtai ned. Furthernore, in the physical 5
foam ng nethod and the chem cal foam ng nmethod, it is
recogni zed that it is difficult to forma fine cel
structure in both cases and particularly, it is
extrenely difficult to formfine cells having 300 pm
.or | s. C E i i . .
witha R iy 3o AB iy 1 b BEBELRe o BpdtfbmRic particularly
. thernopl,astic resi.n, a thermoplastic resin.foamis
in ¢lgcirari® SRPg e ARPIIAP VBt Ao e PR schip B Trairsd
thermpplasfic.resin foamis .used as the fhermpl astic
HOMEYP 10 Ao methOp SSHAEn BRI @t o (9, HRhost
i npregnation of the inert gas, the inert gas .may bhe
comtnwwglﬁatoé quehhimppuities £ hrohtamady dinrHiesnors; ! d%ldswal
bef orehand or the inert gas may be inpregnated into a
foaming eapthorbantbible sbeinical Eaninting methedy itpis Irgaagnized gt dt 1s glifficult
pressuri zed state. Therefore, specifically, as a
to frethofinotelf strudturg in thethlGsehardpastiawlaily, it eséxtremsdndifficult to
met hod of inpregnating a high-pressure inert gas into
foran fihé e¢lisoipivargd 3@0 pmsorriednd subsequently forming the
foam through a step of reducing pressure; a nethod of
i mpr egng dbdge dinfthg mviehB st Wifer b hégH-p@asure iMedt ga3 is impregnated
unf oaned nol ded product conposed of the thernoplastic

intb @Shérnfplastid RaAULiNet o f184t1E ragintfBem i§ esMedh@ugh adtep of
step of reducing pressure; or a nethod of inpregnating

rediic 'g%ge?supe PSR YAE nopBistic 9 FddPistuseBhS B thermoplastic resin
thernmoplastic resin in a pressurized state and

fo@g r Humksvccfngesﬁd}g féhﬁeﬁmﬁ{%xﬁ&m 1%9%&9%5;1 ehel ifiSh Bas

essure reducti én and ing are preférred. In

maérgfeyihg)\rf?é}{aitémm& sneuﬁéasm E’Ao‘?&%déﬁroﬁﬁéti r?ol(ﬂ:ﬁ‘ ]S o%ﬁa;o'g fhe

as a nmaterial Tor t foam (resin

nGEbAE) hE MR T SO AR LY e
oY RSB sl P B LRETHEN G LR Bl
th%&%?@?ﬁg, lre%\p{bt”o%ﬁ{,] élﬂg%tgﬁi lp%( f}xtl y lgg?ag{ewn@%byp%s%sgﬁ%x gas into a
thermoplastic resin and subsequently forming the foam through a step of reducing
pressure; a method of impregnating a high-pressure inert gas into an unfoamed
molded product composed of the thermoplastic resin and subsequehtly forming the
foam through a step of reducing pressure; or a method of impregnating a high-
pressure inert gas into a melted thermoplastic resin in a pressurized state and
subsequently forming the foam by subjecting the resin to pressure reduction and
molding are preferred.

In the invention, the thermoplastic resin (thermoplastic polymer) as a

material for the foam (resin foam) is not particularly limited so long as it is a polymer

showing thermoplasticity and capable of impregnation of a high-pressure gas.
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i near | ow density polyethyl ene, polypropyl ene,
copol yners of ethylene with propyl ene, copolyners of
et hyl ene or propylene with other a-olefin(s) (e.g.,
but ene-1, 5 pentene-1, hexene-1, 4-nethyl pentene-1,
etc.), copolyners of ethylene with other
et hyl eni cal |l y unsaturated nononer(s) (e.g., vinyl
acetate, acrylic acid, an acrylate ester, nethacrylic
acj t . er. i I . '
Exfi oo sdfemh iR inc ANy HeABR einS bt as low
acrylonjtrile-bytadiene-styr cOopol r - (ABS resin
dendiy YofiRliiidnee R AEOR R Raly Be S e By ARG,
. 12-nyl on;. pol.yam dei mi des; .10 pol yur et hapes; .
linegiayy-APpaity, PO UERG-R ol BRYIeae FoPTlEmess Phahilsan wid
pol ynmet hyl nmet hacryl ate; polyvinyl chloride; Folyvinyl :
propylgag.icoolyaate af pthyleafor ipsonsaenekith opwr pealelip(sh 48 gq butene-1,
resins such as pol yethylene terephthal ate and )
pentrsieyh eyenent 4-metlsppeniencal cstc.poopelyimesnaf ethylene witsother
bi sphenol A-based pol ycarbonate; polyacetals;.
ethylenigplhe nysaturatesihénatoer(s)dnd. . tvimy! lacktete, Ferylic acid, an acrylate
t hernmopl astic resin can be used solely or in 15
estez pmbihaatyilicracaf, atmethacryhtabe estéhemgbalcohal, etici)sstyrene-based resins
connection, when the thernoplastic resin is a
such QP pblyBIrend, tan By dititriletbuerdidnepstyrefie coguly mer(ABStresin);
random copol ymer and a C bl ock copolyner. As the
polyAifideTtlsad tdstns'sash Bs 6y, Yol Bidn)iaad Nesiylor; gdlRenideimides;
suitably used. As the polyolefinic resin, it is
IANSR; BolyBfeAinlides, Aeryfic Yo fieh @8 PoBimethyl
mﬂ&gﬁgﬁ?ééggjgistrf uF?on and A shoul der at @ Eiéﬁ Y

meetﬁ%xg?&(fla?ﬁowhglhém&:@é WowﬁﬁiﬂhoﬁfdeaalkwIa?orﬁat@éﬁésin@ked

aresin of slightly crosslinked type), a resin

pol ésté’-l%a%@@ T fhch BE g?@Eﬁ@lérﬁéﬁ@t’egﬂﬂ'haf'at@%r@eé%ﬁ%%dntgleh@ €

nvention, it Is pr dto uSe aru onent

o O SBPLETE S R AL oSN e
bb /! I ' I
polg% SlLeél%?smc{é 'néndit@g 1iRe t'lJi]l% rtﬁ@ﬁlyﬁfalts{rhg {%g?ééﬂqolg@%egisﬂgly orin

'S ho particul ar
ti % b i ght f .t | yol ef i ni ' t.he. .
corarht g S paE thefdng PP aiBeftian whsh &t fefiogic resin

t her | ast t oner
isa copo{;DnPer, it may be gt er type of copolymers of a random copolymer and a

block copolymer.

As the thermoplastic resin, a polyolefinic resin can be suitably used. As
the polyolefinic resin, it is preferred to use a resin having a wide molecular weight
distribution and a shoulder at a high molecular-weight side, a resin of a little
crosslinked type (a resin of slightly crosslinked type), a resin of a long-chain
branched type, or the like.

In the invention, it is preferred to use a rubber component and/or a
thermoplastic elastomer component together with the thermoplastic resin. The ratio

of the rubber component and/or thermoplastic elastomer component is not
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conponent in the m xture may be, for exanple:
former/latter = 1/99 to 99/1, preferably 10/90 to
90/ 10, nore preferably 20/80 to 80/20. In the mxture
of the 5 thernoplastic resin and the rubber conponent
and/ or thernopl astic el astoner conponent, when the
rati o of the rubber conponent and/or thernoplastic

el astomer conponent is |less than 1% by wei ght, the

o PO SRETgBln ST PG ERie g
L g
co TR 5 PR o RORIE™ by
R N A TN

or synthetlc rubbers such as natural rubber,

thepaeplpsioiesin axkthe sehber sompeangnt ae#/pbﬂz?ﬁmea@sm%la&tpmer
butyl - rubber, and nitrile rubber; 15 and vari ous

compritent pyhesn the ratiasf hesnkber somponentaniior thesmeplastie elastomer
such as et hyl ene- propyl ene copol yners,

compénent isdeps thpy [1&nby aieeght, the goshyoming pragtentyl of ke thermbplastic
acetate copolyners, polybutene, and chlori nated

resinofoyat teyd etvedecséase e Oa-tha sthdr bhmd; tvdreantbe satiwhexceaeds 99% by
styrene- but adi ene- styrene copol yners,

wefphy,lthegas ads enkak byt strfeamt@odndrthi s it detoméey difig ANt dtddin a
products thereof, polyester-based el astoners;

highB/ &dahdedt frsed 20 el astoners; pol yuret hane- based
el"astoners; and the I|ike. These rubber conmponent s

and/ or T%@%BEH?'c%ﬂﬁoﬁexﬁ'cﬁ‘iﬁ&%?la%ﬁ%&@%e? c%ﬁiﬂ)ohéht% A6k
solely or in conbination of wo or nore thereof

paxﬁbﬁ‘l%ﬂytlﬂﬁf“t@d £dif?ﬁgras m%ﬁr&%la@ﬂéﬁy EmcI HQ!aBE’rHE 34 tfdaqmng
el astonmer conponents have, for exanple, a glass

Ex£r¥1€1‘%§ 'tl&éég& 1&18{58 Qﬁu‘l‘éleor%ntﬁ@t‘?@}Jb%r@’ﬁet%n@B 45 ﬁat%f rbt%’éé?r

th ey are renn y exce ent

pol&ls%ﬁhl&'lédf aé 13&%8?{&%9&18@&%{ | QM gblﬂ?i Hbtbéf %8 Qutl‘ﬁ‘ee%bber

bro erla

and %r}%eﬁli%{w("a% AforhefS k., SRERR ‘?*asto‘%sp Lfge% e
progghens é;OB% y?lgerrsgo );:?hyqesne }():ro Ing-’dlearllré c%lpc“?lylmrzelrsC e?hyzil eéne- vmyl acetate

copolymers, polybutene, and chlorinated polyethylene; styrene-based elastomers such
as styrene-butadiene-styrene copolymers, styrene-isoprene-styrene copolymers and
Hydrogenation products thereof; polyester-based elastomers; polyamide-based
elastomers; polyurethane-based elastomers; and the like. These rubber components
and/or thermoplastic elastomer components can be used solely or in combination of
two or more thereof. Since these rubber components and/or thermoplastic elastomer
components have, for example, a glass transition temperature of room temperature or
lower, e.g., 20°C or lower, they are remarkably excellent in flexibility and shape-

following ability when they are used as a dust-proof material or a sealing material.
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used. The olefinic elastoner usually has a structure
where the ol efinic resin conponent and

et hyl ene- propyl ene rubber are present in a m crophase
separation 5 state and thus is good in conpatibility
with the polyolefinic resin to be used as the
thernopl astic resin. In the invention, the
thernnplastic resin foam (or the thernoplastic resin

( foam s%XS%bb%F ‘z‘:‘(&lﬁé&?é {m%f &%FmSﬁl‘&Et?& ﬂigB&‘é‘P%mponem to

partlc es I Cl és” ca
t| 0 cl eus age am for
wdiopghe 55 AR B B B, '?ﬂ%%ab%ﬂsﬁowgf e bitagly
resin fo in a good foa t.e can
useéeelﬁv&ﬂ?ﬁr@ %l%ga@f%wt EovIgaF o6 AEade
powdery talc, silica, m na, zeoljte, calcium
cormpRNsHh a%ethafk@ﬁéngwr&ea%gﬁa%re Presspt ina wigrephage sepagation
oxi de, titanium oxide, alum num hydroxi de, nagnesium

stateyanddhusiis ol dm compaybiliticwith she peliplefinid nesinite de used povhe

particles, glass fibers, carbon tubes, and the |ike.
theiﬂheplhﬁiq)mmer particles can be used sol el y or in

conbi nation of two or nore thereof. Incidentally, in

t he i n\ietle inmentam, thecthponaidastisaesin dbas (opthedierynoplastic resin

particles ( having an average particle dianeter

foanP Riyei)Prefesdble Furefer abmtdins potvdedpAticled) The poevdstipirabley can
used. Wien the average particle dianeter is |ess than

exHibit aMundthd fad {oafli@S nudBls Hpeht &UbkinGothition. f TG Efoed) bys
a nucl eus agent in sone cases. Wien the particle 20

1nc§fp70‘?at 8 Powder partitiRe, pﬁ{e}ms;Llﬁ&ldrﬁxlnSffaHﬁtlhraeg%oqa}u%ed state
gas | eakage at foam fornmation and thus the case is not

carpﬁ@sﬁﬁfn%q EXAR: W@ﬁe é’éw&&%aﬂ?é@@seirncm%g}o@\}d%ﬁr faf, Bica,

I ncor por at ed | not particularly limteéed but” can be,’

alu%xﬂﬁal%eml galcﬁ &Vﬂ\gb% t?%%ﬁgﬁg z{&ﬂ?n&zﬁ@ Ha?lglg‘ﬁsgfr'at% %nc oxide,
T T N T T N T
mogﬂa?f'iﬁ&v g S DR T oo
B R

Incidentally, in the invention, as the powder particles, powdery particles
having an average particle diameter (particle size) of about 0.1 to 20 um can be
suitably used. When the average particle diameter is less than 0.1 pm, the particles
may not sufficiently function as a nucleus agent in some cases. When the particle
size exceeds 20 um, the particles may sometimes cause gas leakage at foam
formation and thus the case is not preferred.

The amount of the powder particles to be incorporated is not particularly
limited but can be, for example, suitably selected from the range of 0.1 to 150 parts
by weight, preferably 1 to 130 parts by weight, more preferably 2 to 50 parts by

weight relative to 100 parts by weight of total weight of the thermoplastic resin and
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100 parts by weight of the thernoplastic resin, it
becones difficult to obtain a honbgeneous foam On
t he ot her hand, when the anobunt exceeds 150 parts by 5
wei ght, the viscosity as the foam structure
conmposition (conposition for thernoplastic resin
foam) remarkably increases and al so gas | eakage may
possibly occur at foamformation to inpair foam ng
t r [
ey R b Eomel U Shermplf e il BB, SWRERHE amount

of @?}ﬁgeﬁgé’ﬁ{ Leg ég%ﬁ%‘?c?(?ora lgaP %kﬁa)ﬁ d P r%%yrvi?eq ht r,%lalht% to

e | CU

tod iy rtgévev,éis%as?&:ftﬂc‘” és?‘%?raﬁn?@l%r rﬁ‘é%élﬁlamftnta‘q%r%ﬂa
h

ROTERETEPUY FoAThCORghY PRAL RS SaIseishe Smaseh Sieaedearl HaFs by

el ectrical _ and el ectronic devices where i artnent of
wefghgthe viscasitiaticiiie feam sapeH e esitiqny(comppsition for
connection, the flane retardant can be used together
themnoplagtinuesin foam) iremarkablyHaereases and afsorges l¢akage may possibly
retardant. In the invention, in the powdery flanme
ocauttatfaham formabion no irgpaii ﬁ)a‘nlliagmrogeetﬁ%sr dant is suitable
as a flane retardant. As the inorganic flane
r et ar dfidreov@t sinexarthesmaplistionesie {bas édcddsdtueed by the
retardant, a chlorine-based flane retardant, a
thepMOpRREE s asied af fraperty ef edsd dnimmabilignlof oourye, iazetso a
flame retardant, or the |like 20 nay be used. However,

dlsﬁﬂ%@agelj‘eTﬁgr'e%rle N@-fass@flard ﬁtalﬁf?rdf&tr@d t#antopBfhte powder particles
brom ne-based flame retardan enerate gas conponents

(e. gao iolls fRvdU B R Siafdantd) @tmﬁm@ H@m& eetam%)csssthetpowder

ustion and the phosphorus-based flame retardant

n?ﬁ't{o 10 ?(Yarp fl}l ﬁ{%p&ﬁkﬂfﬂﬁ@hcm Qyﬁﬁfc%&%‘ﬁ ctrical
ness an exp osive nature, a non-hal ogen

|
Lt A P i

| ' .

A téu?ﬁ”%aeggﬁg?&%ﬁ%%tﬁ%ﬂr%ﬁés%é?’@mﬁgﬂggﬁéﬁﬁma%s
h g xi de, drates of magnesi um oxi de/ ni ckel oxi de,
t aé’ﬁ ﬁﬁ%&?@é ¥ nagnesi um oxi de/ zi nc oxi de, and the

In the invention, in the powdery flame retardant, an inorganic flame

retardant is suitable as a flame retardant. As the inorganic flame retardant, for
example, a bromine-based flame retardant, a chlorine-based flame retardant, a
phosphorus-based flame retardant, an antimony-based flame retardant, or the like
may be used. However, since the chlorine-based flame retardant and bromine-based
flame retardant generate gas components harmful to human bodies and corrosive to
devices at combustion and the phosphorus-based flame retardant and antimony-based
flame retardant have problems of harmfulness and explosive nature, a non-halogen
and non-antimony inorganic flame retardant can be suitably used. Examples of the

non-halogen and non-antimony inorganic flame retardant include hydrated metal
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like. In this connection, the hydrated netal conpounds
may be surface-treated. The flanme retardant can be
used solely or in conbination of two or nore thereof.
5 1n the case of using a flanme retardant, the anount
of the flame retardant to be used is not particularly
limted and can be, for exanple, suitably selected
from the range of 10 to 70% by meight preferably 25
ive to the.tota

65% b i h
corbigis Srei A Al b o e ff%%%%wﬁye}hm?%%drates fo' "®

t her nopl i.c resipn fo n the.anoun
magpesm Pé@?raﬁfﬁl% S Edretes Of BReSRuT OXRLTRs PEde ad the
flame 10 ret ardant |s snall To the contrary, when the

likey ks this Goanegsion, thedwydrated mistal rempannds may be seifacspireated. . The
hi ghl y expanded foam Various additives may be
flamprétardant san broesed splelieer inrpombi paticnoefiivet ar yeergtereof.
conmposition (conposition for thernoplastic resin -
f oam) . Ithe dasedfusing b fllemedetardantsthe mmobaet eftttie flame retardant
according to the necessity are not particularly
to e wset ésinatnrhriiaulady imiftedaddichn besfousxahply, sistbllyf eiectabifrom
formati on can be enpl oyed. Specifically, exanples of _
thetrh@%@kﬁdidﬂovm bpctdigle, prefaabilypsabeisss by ewright aelatiystoathe total
eus agent, a plasticizer, a lubricant, a col orant

ambPhtHTRAS foddY Stru@bre! ddengolsitdh. (c8mplsiBbs %rﬁﬁénmcﬂﬂ'astlc resin foam).
antioxi dant, an antiaging agent, a filler,

wﬂeﬁ'tﬂé 6L AHE AhmedBrafdiint & BE bsedaP B8Y small, IHE éﬁ@& dflame
t ensi on-nmodi fyi ng agent, a shrinkage-preventing

reteffg tis sRafl! %%%Mg ?é}gth%gi%nt 200604 . @becomes difficult

cani zi ng agent ace-treati ng agent

to JtEtﬁél%[ d@gﬁlyﬁgﬁﬂ%d“f%m other than a powder form and

anount of the additive(s) to be added

may be Va%#& QE&I}GV&%{S%S %gfléxg%]ygﬁg@ﬁﬁ?gd Info e PQ@@ structure

foam f orna A
th |
corﬁﬁeﬂsﬁfe(ga&omog&?& or fhebmBEn G5k Pamie e B8P gaddivives

tion t he, thernoplastic 25 r sin fo m,i S _nhot

to bR aptrdins 10t BSOS gotsahigufaEs lwgﬁ 1 yapgus
thernDpIastlc resin 23 and is capable o

additpesegsHakly ysed fox Aoasm rmagion can be ﬁmmdcaﬁpsslﬁcahlmxa@ples
nitrogen air, and the like. These gases nay be

of ﬁlg@édgg/e&mﬁlgdqﬁ g)arrgiuqlﬁhssa@enq A o\l;yséq,],r@p eus agent, a plasticizer, a

lubricant, a colorant (pigment, dye, or the like), a UV absorber, an antioxidant, an
antiaging agent, a filler, a reinforcing agent, an antistatic agent, a surfactant, a
tension-modifying agent, a shrinkage-preventing agent, a fluidity-modifying agent,
clay, a vulcanizing agent, a surface-treating agent, a flame retardant in any form other
than a powder form, and the like. The amount of the additive(s) to be added may be
suitably selected from among the range where foam formation is not impaired and an
amount used at usual formation of a thermoplastic resin can be adopted.

Moreover, the inert gas to be used at the formation of the thermoplastic

resin foam is not particularly limited so long as it is inert to the thermoplastic resin
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| arge anount of inpregnation and rapid inpregnation
rate into the thernoplastic resin to be used as a
material for the foam carbon dioxide can be suitably
used. 5 Furthernore, fromthe viewpoint of
accel eration of inpregnation rate into the
t hernopl astic resin, the above high-pressure inert gas
(particularly, carbon dioxide) is preferably in a
p (L I k1 g . .
an RS o Ahph fon e HRRT AL BB rivosen

. as | er nopl as Sin
oo B GEFGR RS RAEGPe  8 B RSRRE R o

i mpregnatj.on, since high.10 concentrati.on i egnati an
lar g B0 4 EPREMBAG P AP T BN AL P G st
nucl ei increases,%nd qggsity o; tHf bubbl es which are
resfroiorkeised @8 dgpatgrighion thsrfopmecarpen en heyuitablyaised.

even when porosity is identical, so that fine cells N

can be Fugbeameredfromrihe Niesvnoammé @ceaderation jof irapegnation rate into

tenperature and critical pressure of carbon dioxide
thegherngipiastiedesinAthwrbove bighauessvee ipert £8s fpartiidanly, rearbeimen

the foamis produced by inpregnating a high-pressure
diaxind) is preferabityan tatse pédraroabsibtas tin the spengriticabstptepshighiiignof

may be carried out by a batch C nethod wherein a
theC2RPO $hid thermbslastichesiimpdrasdes and esismikirgnati shipetonehaadon is

nol ded into a suitable formsuch as a sheet formto

pofst18) Morete aaradpidgsedturdrdpdipr REbiegnatioaN biaaeBigh-

nol ded product), then the high-pressure inert gas is

condRireGARtmstebRitor B PosstBle YO hRANBHed Si5dve, PBeffthn of foam
product, and pressure is released to efféct foam ng.

nuélbi i%f:fb%gésva‘?lldydengigyeopfhg‘i)ﬂ%lieg WHIEY ar FoftREd il ghWroRvh 8f the

conti nuous nethod wherein the conposition for Tesin

foa;ngﬂmglfisinm%e&e&ewvmntaaﬁo 3 qbi&aﬁéaywtﬂapﬁﬁé gg?ssca%%er

evated pressure an ressure I s releas

o BB 5 T 560, B
B LRIV e G E A R
e e R B 05 S0A3HGhd B Bt DgndTRt g pressure
inert gas into the thermoplastic resin, the production may be carried out by a batch
method wherein a composition for thermoplastic resin foam is beforehand molded
into a suitable form such as a sheet form to form an unfoamed resin molded product
(unfoamed molded product), then the high-pressure inert gas is impregnated into the
unfoamed resin molded product, and pressure is released to effect foaming.
Alternatively, the production may be carried out by a continuous method wherein the
composition for resin foam is kneaded with the high-pressure inert gas under an
elevated pressure and pressure is released simultaneously with the molding, thereby

the molding and foaming being carried out at the same time. As above, the inert gas

may be impregnated into the unfoamed resin molded product molded beforehand or
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el evated pressure and then the resin may be subjected
to nolding at the tine when pressure is reduced.
Specifically, at the tinme when the thernoplastic resin
foamis produced 5 by the batch nethod, exanples of
the process for producing the unfoaned resin nol ded
product include a nethod of nolding a conposition for
thernoplastic resin foam (conmposition for foam

the iféﬁrff’ g%grﬁg; Pﬁﬁfﬁtefégﬁ%t”&ﬁ iftenbeETReY ?‘c’eté}ﬁlgg%?ﬁ%ﬂesim;der an
t : L t t .
cleYGRBIESHIF AP HaR0 (R ey PR AROM AP P Siteis) irdime when

an extruder such as a 10 single-screw extruder or a
pressirhiisgefecfdext ruder; a nethod of honogeneousl!y

kneadi ng the sanme conposition for thernoplastic resin

f oam aSpewificallyhyt thedime when thadherpenlagicoesiadaamiig produced

bl ades, such as roller, cum kneader, or Banbury type
by thedatgir msthodpéxiinmyges ¢fithe pngssss for pnodusing the unfoamed resin

predeterm ned thickness using a hot-plate press; and
mokhledgirbductt dfcludd d imethddyofmealdmgod campdsiti @ for dhermoiptiistig resin

machi ne, and the 15 |i ke nethod. The nol di ng may be
foapt(cbaiprerionyfonfaun staldtereresmailimppptiemoplhsticafesior an nptienal

nol ded product havi ng desired shape and thickness.

rubG8f Esmpdrent fdrBflan Hptidaal HiRrinbplas@PLlastbiner E6Epondnhraadgh
a gas I npregnation step where thus obtai ned unfoaned

optidial Pomér‘j&ﬁi’[iaé_@ dite the(TRdrdRdi R WSt m&ins D GRARRAEArisQbh as a
for thernoplastic resin IS placed in a pressure

f oam
i 9ds ; ' 20
51n¥l(;e]§s%?éw Gl rm%agls.gcxri\é S g“#‘”?‘ﬁ%‘?‘kﬁ? ebh&&ls§a+e5§sly

ert gas (carbon IS 1 njected

knéaidp&gtggla&r%@ o ﬁggm}ﬁ?gnm?cgjggstgirrggﬁggmgwamé@; fe@@Sof a

in € unfoa resin no
O TR
e a3l DFL Bl s bl
e Sl S P R SRAU sl DG R B
S TSy S gertBobed By Ts S Sy able
affc/g\rfdtirgegr a tmrl)?decde;l)rlo?iugrh%vgnrgocmirgds s}?a%%\él%ii tlilifckrrllees(s:.e%%ﬁg Xr’e t%¥med in
the thermoplastic resin through a gas impregnation step where thus obtained
unfoamed resin molded product (molded product of a composition for thermoplastic
resin foam) is placed in a pressure vessel (high-pressure vessel) and a high-pressure
inert gas (carbon dioxide or the like) is injected (introduced) to impregnate the high-
pressure inert gas into the unfoamed resin molded product, a pressure-reducing step
where pressure is released (usually, up to atmospheric pressure) at the time when the
high-pressure inert gas is sufficiently impregnated to generate cell nuclei in the

thermoplastic resin, and optionally (if necessary) a heating step where the cell nuclei

are grown by heating. The cell nuclei may be grown at room temperature without
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rapid cooling with cold water to fix the shape, the
t hernopl astic resin foamcan be obtained. In this
connection, shape of the unfoanmed resin nol ded product
is not particularly limted and may be any of a rol
shape, a plate shape, and the |ike. 5 Moreover, the
i ntroduction of the high-pressure inert gas may be
carried out continuously or discontinuously. In
per?oqﬁ'iﬁ%% heg’giné< hegtd e f&ished Pcfwr{ gkea%rvg‘"{tfﬁe&;ssar h
ucle or conventio nmeans suc
0|I bat r e r
raprq,a ooéhng colﬁ &1438‘{ tr?ff?)larh’g JQ}?eI, 5 t'h{aﬁx?#]asrtn{c?é%l\%\lgéz{eﬂ Cglq be
irr

dt b . .
obtEgERR G 8 gdnng?t'f?w o B foagi THoh dutlis Biadest s o
pariEuIARY WAL 18 BBt ObhENEshaghet AL T4PHQHTGE Lo

shaped ones such as a square pillar can be used. The
Moxesvga thel intrasaicomef H@dﬂ&raw&qremrbéa%mw be cargied gut
foam ng can be al so prepared by the other nolding
contsubesdy optiseontinvmuskyx tin addivionndy e hgating methodwt t:herﬁjOWth of
and injection nolding. On the other hand, in the case
thewkB mecleh &knbhar oropinseitional means fuchms i\@terbatkp oddatte dobyoll,
t he continuous nethod, the foam can be produced
hottdir ough fa-ikfrasdi ingdiasiod, neupsiefgarad irpadistiep mibmweava irradiation,
hi gh-pressure inert gas (carbon dioxide or the |ike)
and the Gkiethf beadofied! Faftemshret 3 theilihfoahedirkyin mtdappratect
the high-pressure inert gas into a thernoplastic

(unf&shéll ¥Bided pro@ad 1ot eAsubRRASH fbANinkaE nbiBhBPtRSeeEshape
resin foam (conp05|t|on for foam structure)

on& @:—irﬂiu@ ed Bﬁ’ésrgﬁeh ashisqudr€ ﬁilﬁr canbeRtdOAle Bifoamed

er co nt and/ or an optional thernoplastic
o PR ?Pozgﬁ%%s@ R WP R
eyl 102%673%%*”%’?%%?&?@5?2%%5%58"“‘2!3e%edﬁﬁ%““@‘%dmg
i ggggﬁﬁgy&fg@%@qﬁé@g@ b Whord el RerBlITRARDSES foam i

ProghEE LR 1o EnhSy Detbahe Sunt e biohRe M adhndd e
an eI P St Pre bbb £6 frieionioGte gr edike) is
1njet:c|2eed (cir?tlr!)dunc%% teoI su%fr'lglentrl)? 1mprt<)e>g/nate the high-pressure inert gas into a
thermoplastic resin while kneading a composition for thermoplastic resin foam
(composition for foam structure) containing the thermoplastic resin, an optional
rubber component and/or an optional thermopléstic elastomer component, and
optional powder particles and the other additive(s) by means of an extruder such as a
single-screw extruder or a twin-screw extruder and a molding and pressure-reducing
step where pressure is released (usually, up to atmospheric pressure) by extruding the

composition for thermoplastic resin foam through a die provided at the end of the

extruder to perform molding and foaming at the same time. Moreover, optionally (if
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heating. After the cells are grown as above, if
necessary, by rapid cooling with cold water to fix
the shape, the thernoplastic resin foam can be
obt ai ned. The above kneadi ng and i npregnation step
and nol di ng and pressure-reducing step can be 5
carried out using an injection nolding machi ne or the
i ke other than the extruder. Moreover, a mnethod

| 4 . . .
necggsgﬁgeﬁle%; ﬁxggfg? Fxgél{s?%edaa B&‘?fn%"s?ép%&ér% tﬁeeééll“nﬁé?é‘i@ﬁ@ BidwiiPoy
heaﬁrﬁgﬁ ?Aﬁ{railé |b1;6eé Il'lalﬁt%%bol iseibggég?%egeggar?ggﬁ gazplc? coolmg with cold
walgfe ik b5 e Fhergp ﬁlf‘vée%trbftq%ﬁ’ec o Siaiged g b abgte

thetherrmplastlc I esi onent. It may be m xed
e\mimg wdiimprranatipp §igpap 6‘?\0 Bean tPf%Ségﬁerrééu%‘éEﬂWaBr‘?&
gan5|on ratio are obtained. In the gas i nation
cargedput ysingen Buectionipelduog laﬁ@unmoméhkﬁé&mrggara extruder.
i npregnation step in the continuous nethod, the
Mopeass ur methipd ichpatlé afafiiprding hthenigplastpy wsifoami ewing gsheet
is inpregnated into the unfoanmed resin nolding or the
shapenpapiatd pifiad Shape or fhye pthep klsepeimay s sutabbasalemed. be
suitably selected in consideration of the kind of the
i nert @hs amopet éfxhk ihigh-p@sdiré irert gdseo dpanired it phaicularly
exanple, 6 MPa or nore (e.g., ( about from6 to 100
limifBP@hnd By, Esresxakipye, SbdiRafromh 2100l 9% By Sveigtaboldtivé tothe8ofaD
100 I\/Pa) When the pressure of tﬁe inert gas is | ower

am&ﬁlﬁ%f@hé\@@rméﬁhiuﬁe@wJbrﬂp%néﬁtmlf kRbIR mixed WAaiui@bRNd
cell dianmeter becones too |arge, soO that

reghﬁﬁgﬂ 6 Rhaf 'El%%?edsél’éiﬁltgﬁné‘ efPharlsRIEHEY afliSHtaine@ol ef fect

s to occur and thus the case Is not preferred.

Thi's |8 iRGERYAG RO RES U e “V@{mymbd Fliituhﬁle'l{h%ﬁaing and

gas under 10w pfeSsure Is re

imprgg;ﬁa%{ogds%éggr 1‘ilnh£ an ?ﬂﬁ%&iﬁ%eﬁgb%ef rg&alp% gtstge 1§1ea\pﬂerf hlgh

Crease

pref%gg?nrert %ag iﬁéﬁ)t@ﬁﬂtg{i 11It8 ﬁ?gnfoglgeé pe% %llaqulﬁggy H}t mpos1t10n

rary 1nNncreases

for ShE ey Pty Eéﬁ?”‘ﬁsag?rxqta%%&s”euﬁﬁ%} ewsﬁ?n FRRsieiFsn.pEine King
cel | enS|t

27 re abI ch n
theipert g5 PO B iGN ARG ad ey Betor Sty SOURE PBmOSt (o2.
aboulg from 6 to 100 MPa), preferably 8 MPa or more (e.g., about from 8 to 100 MPa).

When the pressure of the inert gas is lower than 6 MPa, cell growth is remarkable at
foaming and cell diameter becomes too large, so that inconveniences such as a
lowered dust-proof effect tends to occur and thus the case is not preferred. This is
because the impregnated amount of the inert gas under low pressure is relatively
small as compared with the amount under high pressure and cell nucleus-forming rate
may be lowered to decrease the number of cell nuclei. formed, so that the amount of
the gas per cell contrary increases and thus cell diameter becomes extremely large.

Moreover, in the pressure region of lower than 6 MPa, cell diameter and cell density
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cell dianeter and cell density tends to becone
difficult. Mreover, in the gas inpregnation step in
the batch nethod and in the kneading and inpregnation
step in the continuous nethod, the tenperature at the
5 time when the high-pressure inert gas is inpregnated
into the unfoanmed resin nolded product or the
conmposition for thernoplastic resin foamvaries

dependi f ' . [.gh- r
rerfa RS e It Blion PO nBLEREH So IR BomADe the
A .- Wde range. |I.n consideration.of . operability and
celé ﬁ‘fémgeﬁé?dtcﬁg%?%ﬂ%eﬂcg?ﬁpe eﬁﬁ?e@éffgggt)ut from10 to
350C. For exanple, in.the batch nethod, the .
 npr egMRTPOYFIA e #B5ITRIGEAIAR ¥ eRunhe batgh method and in the
i npregnating the high-pressure inert gas into a
knegeingrandHapacsnities siPdn tha FantingPas Bepioda thertemperapye et e
to 200C, preferably 40 to 200C. Moreover, in the |
timeovhtenrthe highnpiehsue ineflegasdniraprggnsted into thesunfopmedyrsin molded
the high- pressure inert gas is injected into the
pradietrorape asmposities for themupdasticansip doamasiie dependimg on the kind
t hernopl astic resin foam is generally about from 60
of the 3@ fresturetilet gasandwhe tiermbpkatid cesirdarekeahebe ®laggmidrom a
as the high-pressure inert gas, the tenperature at the
widdRaEGNEL éciiderationagfiuplet ability e ehalike, ehe tenperaharmby ye
32C or higher, particularly 40C or higher in order to
abdiR &OnR 16 ¢S5 60 t Fédxaiipdd, 8n tHdbdtEIemakddEthe impregnation
pressure-reduci ng step, the pressure-reducing rate is

te atuRAhthE Hh@rdﬂ{mlplhgﬁn ﬁﬂ%mé_thi'gﬁ-ppés%&riﬂé& Yad ek shde@RBhape
to 300 MPa/second for obtainirng 20 honobgeneous fine

Ls . : .
unﬁ)gg)telﬁ redlf) Er?o%?cg ;?roPD& i8 Q%ﬁtlnlg)’ tt’?@gﬁ‘?’a‘siﬁfe?%mg éﬂo) ?:8 286V e

ng step or exanp

MAE&IeE akhy é&imugﬁ%ocfﬁgéﬂa WPfiSre ARG AL %emhéuigh-
a proce oam

ss tor producing’the thernoplastic resinf
st SERAOT TR OO IRHAIR Al S BARRRS BBpostion
R R M o L
co TR 25 R RO e BBl R g
imgrfegget]t(ieond(iir%ptrggngtelorfl itetntlp%gathge) is preferably 32°C or higher, particularly
40°C or higher in order to keep a supercritical state.

In the above pressure-reducing step, the pressure-reducing rate is not
particularly limited but is preferably about from 5 to 300 MPa/second for obtaining
homogeneous fine cells. Moreover, the heating temperature in the above heating step
is, for example, about 40 to 250°C, preferably 60 to 250°C.

Furthermore, according to such a process for producing the thermoplastic
resin foam, a thermoplastic resin foam having a high expansion ratio can be produced,

so that the process has an advantage that a thick thermoplastic resin foam can be

produced. For example, in the case where the thermoplastic resin foam is produced
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the end of the extruder as far as possible (usually
0.1 to 1.0 mm in order to keep the pressure of the
i nside of the extruder in the kneadi ng and

i mpregnation step. Therefore, in order to obtain the
thick thernoplastic resin foam the conposition of 5
t he thernnplastic resin foam extruded through the
narrow 'gap should be foaned at a high expansion

by 'El?et dhtinbBYE L odhittl@[éééeg%arf Ecﬂﬁﬁ&évb '?héq%%;bfecﬁggfést'o% fitted to

ati1o 1s not otalne ness the

thefze%g%é gx#'ﬁci%tag forlR olgélgle((SSI?ahlg Oap 90”1 Ofl{lglﬁﬁrg ordel & keep the
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pre%?%%mg | aitﬁl:dg orf elrgxtf §¥“1 q(él ?)cﬂglJSI gni)rggnation step.
tlnuou t ai haV| a f| t hi ckness

Thﬁﬂe @esH qr@e%toog’t%%q th q%ﬁ%]‘s’ ’c?trieﬂﬁ °’i“H ‘g'F&eP‘PPSUOH of

obtain _such a thick thernop Iastlc resin foam

thertBermanlastigdrgin dgamexiyded ﬁé?%ﬁbﬁ@ﬁifewr@ﬁlshovlé% foamed at a
_gﬁlden& ty after foam ng/density in an unfoanmed state)

highsexpargiommtip. fHewe erohithestog sivce Prediigh ghpapsionrrahie & 08

to 0.25. When the above rel ative density exceeds 0. 3,
obthaomd; thg thicknessditiid¢ fhiaenformadas lumead tdthinéngi alyou'tsfrdnerS to

than 0.02, the strength of the foam 15 sonetines
2.0dem) e Toahe contririgain thheaseasfahe theemoplastic sdsay foenh prbdudedaising

i nvention, the apparent density of the thernoplastic
the/igh-prdsead ifiext gas, it ReoRTIPleas icoatimemisly dasima fayMrhavirgya final

be suitably set depending on the intended purpose but

thiékneBd 8f @56kb .00 0/ mNBisVonh&tion, drdePioedtRdiahon Hihiék
g/cnB or less, further preferabiy 0.13 g/cnB or |ess.

theﬁnbﬁbﬁ@t‘ic kdsi foaﬁf tﬁ@&lﬁ%@feﬁﬂ&y Qieﬂ% 'tﬁéfnﬁfplatshg résbh foam (density

th errmp astic résin oam(or ath errmp astic resin

aﬁé%mnl Ig%ﬁéﬂsn'ysm Rh %%ﬁkﬂdystﬁepl% deglr&nﬁ fi¥m 0BH o 0D trp?efgx%ably

prefer or nore. The apparent densf

frohh@.ostt{;‘ﬁrz@ﬁk/ﬁéﬁ the Jb%%%?elﬁt‘?@é‘lie( tg% %&%Ere X t1=n%g  he

resin foam!| ayerb can be contro
ins?#@ﬁ%ﬁgé@ b EheBenbiBE R “t@sn%br B SHRHER 3 i R,
rg_\mu |on of tggaﬁﬁgaass gnerg % or ,the like, 25
SRR %ﬁ’?ﬂf&? 0P %58 25 §36dent cel |
cel |“°Ig bEnGpSTah f”éﬁé*ﬁ?wéeiensiyérﬁa%s e tncBlasfc pegstoam or a

controll ed, en the apparent
thermoplastic resin foam layer map be suitably set depending on the intended

purpose but is preferably 0.2 g/cm® or less, more preferably 0.15 g/cm® or less,
further preferably 0.13 g/cm’ or less. A lower limit of the apparent density of the
thermoplastic resin foam (or a thermoplastic resin foam layer) is preferably 0.02
g/cm’® or more, more preferably 0.03 g/cm® or more. The apparent density of the
thermoplastic resin foam (or a thermoplastic resin foam layer) can be controlled by
regulating the expansion ratio by the amount and pressure of the inert gas to be
impregnated. Moreover, through the regulation of the expansion ratio or the like,

foamed structures such as an independent cell structure, a continuous cell structure, a
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density of the thernoplastic resin foam (or a
thernopl astic resin foam | ayer) exceeds 0.20 g/cn8,
foam ng becones insufficient. On the other hand, when
the density is less than 0.02 g/cnB, the strength of
the thernoplastic resin foam (or a thernoplastic 5
resin foam |l ayer) sonetines renmarkably decreases, so
that the case is not preferred. Incidentally, wth

mi)EeGEQ@erlldst tJrQ ?of'?tfaﬂﬁﬁ {'hteséj ﬁﬁ%tﬁﬁés edn bO @oﬁt?@feﬁo Wﬂecﬁ it aﬁgarent

or at ernDp stic resin toam | ayer)

denﬁu St 'F%Hé ﬁ}% §%15§fé %Bmof%mnl (269%9§§gla€ﬁgpegﬂg ecﬂﬁ?ﬂ?ﬁrgfex@eeds
thic

0Zgﬁgraﬁgfaaw%gﬂ@%fmgﬁ‘iwgo i 3Py e iR g
st Ob R et HERRUBIT 48T ¥$%§P§9%r&a%f§§mmeﬁreawealasﬂc

fromthese val ues. Then, the wei g f
resithfeRb gy 8L SPRICHEES Femakab Iy dlefeassir &ﬁﬁytmﬁ%wdwt geferred.
even bal ance having a  mninmum scale of 0.01 or
mor e. InFidenialliewith yegand o therpppagspadansity 98 tbyr%@lwmresm
of the thernoplastic resin foamis calculated. 15 The
foanh{ ekanthesmoplastit iesio fdemdayey), temhenpprlagin regiarfoamyis prnched
the thernoplastic resin foam (or a thernoplastic
ouf B imeahoaefia payhing wath dfdCeanijius ¥ dninyanduhé sibé vf the punched
selecting C and setting the operation conditions such
saripletifenchurpér Allsy, ehe thickasssrie meandet byendans bfie 1gH® dial gauge
i npregnation step and kneading and filtration step,
hatiflg aQR&medet 0F) drondedsuAng tértfiflal oZR0tMM. A volume of the
preéssure-reducing rate, tenperature and pressure in

thdr BB pREBS fdsiEfdaRfidCanalBéPRom2ABeeNehINdd| ditRE, the weight of the
pressure-reduci ng step, and the heating tenperature in

thérh‘\%gﬁ@ﬁ& kdith fJa8PisahdRlredSSREAR OFadWeth BMlafte RiVISY a

I ng pressure-reduction depending on the kinds of

mihf¥Gurh RELIE 098% %Qlemt)hie 'FTR R t"ﬁ%gé Calli &S R ag??%gﬁe ?@nsi’ty RBRM?) of

conponents an he thernnp asti ¢ el

the t%ﬁpr%&ﬁg&tc E‘inttﬂhlir%%ﬂ@lﬂﬁ{édo” in such a thermoplastic

anI ernoplastic 25 resin foam | ayer),

' Sl AT St A i
resslrtn %éja%tl ora tgxermopslastlc resmqbam layer tcralflcl} o ustecF By sultatbli]y selecting
and setting the operation conditions such as the temperature, pressure, and time in the
gas impregnation step and kneading and filtration step, the operation conditions such
as the pressure-reducing rate, temperature and pressure in the pressure-reducing step
and molding pressure-reducing step, and the heating temperature in the heating step
after pressure-reduction or after molding pressure-reduction depending on the kinds
of the inert gas, the thermoplastic resin, and the rubber components and/or the
thermoplastic elastomer component.

In this connection, in such a thermoplastic resin foam (or a thermoplastic

resin foam layer), as the cell structure, an independent cell structure and a semi-
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I ndependent cell structure and the continuous cel
structure are present and the ratio 1is not
particularly limted) are preferred and particularly,
a cell structure containing 80%or nore, particularly
90% or nore of the independent cell structure portion
in 5 the thernoplastic resin foamis suitable. The
shape and thickness of the foam nenber of the

col RO BT 4 d A e

nd B ST 5 008 g AR BB B

s RSB EBLY SR % e AR et e T BB SR hing

O r A R R N e
can be processed and conveyed in a state where the

thetheimenlasiedbesin foam iomitallg to a carrier tape (i.e., the
foamed nenber is supported by the carrier tape to be
as aTheshare anshibicknessrfiihe £am membeapethenprigdion are not
Lam nate ( The foaned nenber |am nate of the invention
partiaslady ¢iorisedi andtdaorbei snitalbly sbleeted fdepemstingrenles intended purposes.
supported by a carrier tape. The above-nenti oned
Forf &ample, thethicinessofthe foased membenomobermiteed finoh thbeange of
| am nate has a constitution in which 20 the foaned

abdW 01360 § mnaPhefedly sbdube LIy mgd. tape in such a way
that a surface of the thernoplastic polyester-based

resi mbRYeér, He fobfel ARINBP i gdually Precek iEIntd G dis lsBHRE
of the foamed nmenber is brought into contact with the

accBtding ¥ ﬁlbsa?xﬂﬁams\’tg bRARES hiYBthed iRt clalizé1€OR @ik bBEasion, the
tape. Accordingly, since the foaned nenber |am nate

foag%gl rﬂemﬁé}rbcahiHe%rb%sé&‘ad@ﬂo‘ﬁb_eﬁaeinfao@ﬂ% WHEBREBR fohBed member

ered to the pressure-sensitive 25 adhesive surface

is agﬁlelteﬁ‘?o ﬁ%ﬁf hegrta%ei@.%z tﬁ@ﬁa&%ﬂ%&n@@rq@% d'by the carrier tape

T
rocessed an cénveyed I'n a state ere the foaned

to l;{eez{g)aefoa;‘nsédqgmg&qaﬁﬁhaﬁae pressure-sensitive

Foamed Member Laminate

The foamed member laminate of the invention has a constitution in which a
foamed member is supported by a carrier tape. The above-mentioned foamed
member is used as the foamed member and the laminate has a constitution in which
the foamed member is adhered to the carrier tape in such a way that a surface of the
thermoplastic polyester-based resin layer or the thermoplastic elastomer resin layer of
the foamed member is brought into contact with the pressure-sensitive adhesive
surface of the carrier tape. Accordingly, since the foamed member laminate has a
constitution in which the foamed member is adhered to the pressure-sensitive

adhesive surface of the carrier tape, the foamed member can be processed and
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adhesi ve surface of the carrier tape. Further, since

the surface of the thernoplastic polyester-based

resin |layer or the thernoplastic elastonmer resin |ayer

of the foanmed nenber is adhered to the

pressure-sensitive adhesive surface of the carrier

tape, the 5 foanmed nenber can be easily peeled from

the carrier tape with inhibition or prevention of foam

br eakage [ . ' "’
confhE B R e ter e R WA Sl RS 1f ALY PR Grel B Rigrive

limted but. it is C inpoertant hav .
adngiige sciract bt etSie amRoay 8o silg 8B Syrfhep gf the thermoplastic

connection,.if is inportant for the carrier tape to
polsaHiT e dresiru et or e RISt Hesiormet eryh fryen Shipe tBamed

(adhesive strength) sufficjent_ta support tEe f aaned
meprheris adheretl (@ thsr RIEEYES-FRISHHE 2dbeHvR Jurircs Aithe FRITIFGRREGDe

menber and, on the other hand, exhibit such a . .
foamed seamber cgphsicasibepecipbipmeahe camgieq tape(vaidtn ibikidon or

strength) that the foaned menber can be easily peeled
prevértivoutf foamditeakgee, s thetimg ehepfthe franeshmeaberisiveed. at

the peeling of the foanmed nenber. 15 Therefore, as

t he Therabeve-tmptipnal parsestape ismotpattiondarbolimsied but i pe

or sheet having a pressure-sensitive adhesive | ayer
imp¥rtannipo Infve\aprie ssuse-pemsitbuer adthsgns suriface. (In alibesnncesionanis

be used. Particularly, fromthe viewoint of achieving
impttait & theedieist wpBes exiabil angedsurgsanitivietadhwdivdstidigth

foanmed nmenber, an acrylic pressure- sensitive adhesive

(adhéRee QFenzDuRAVANE sBPpRE Ll fosmBd Afsilee abMRPrédeéSing and
adhesive layer of 2 0 an acrylic pressure-sensitive

corﬁf!é?ﬁrccie\b? tRPaded dmPBer( 7L B A dthiChARAK¥thiB® s&¢h APredsure-

n conmponent of the pressure-sensitive adhesive can

sen?fgiazﬁ Wigha e/ sti’%?lggny(zﬁﬁgﬁv@stpingﬁ%l{ﬁ?t'thé ¢0thdd HEmBENER] Beeasily

€ or sheet ave eit r ‘constitution, 1.e.,

a
R S T
fo%}eegsi tive adhesive layer is forned on at |east one

én%?b?he substrate or a substrate- 25 |ess

0 S e S5 by RS A e s
hav%rlge g%yers(seﬁr%-esrélslisi%iivg gdl?edspvee ia§’§r olfa a¥1$ of %larqgﬁes' pressure-sensitive
adhesives can be used. Particularly, from the viewpoint of achieving both of
adhesiveness and peeling ability with the foamed member, an acrylic pressure-
sensitive adhesive tape or sheet having an acrylic pressure-sensitive adhesive layer of
an acrylic pressure-sensitive adhesive containing a (meth)acrylic alkyl ester as a main
component of the pressure-sensitive adhesive can be suitably used. Such a pressure-
seﬁsitive adhesive tape or sheet may have either constitution, i.e., a pressure-sensitive
adhesive tape or sheet with a substrate having a constitution wherein a pressure-

sensitive adhesive layer is formed on at least one side of the substrate or a substrate-

less pressure-sensitive adhesive tape or sheet having a constitution wherein it is
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In the pressure-sensitive adhesive formng the
pressure-sensitive adhesive |ayer, exanples of the
pressure-sensitive adhesive other than the acrylic
pressure- sensitive adhesive include rubber-based
pressure-sensitive adhesives (natural rubber 5 based
pressure-sensitive adhesives, synthetic rubber-based
pressure-sensitive adhesives, etc.), silicone-based

forR) 8%%9@%5%9{55%&151\{1{%%%*2 &Y Vﬁger fghyester-based

ressure-sensitive adhesi ve ur et hane- based

pr ©S e x%gﬁlr{: s§§51 g%fd"heyl%g ’forgugg kyeggpegsglrgggn%ﬂive adhesive

pressure enS| esives
re r tive adhes | k et her - based
v, 6xaip s 2EE ler'evéﬁélf%aﬂeﬁt @?ié%lmeaﬁ\eﬁ@wﬂﬁb%w ¢ predsuic-
pres e- sens esives, and the |i ove
sen@ﬁléze.aﬁ S Bebideutb b ey syt Sﬁ'ﬁ%}“}sf‘ea‘ﬁ'eﬁlé’?s (afyral tubber-

pe pressure-sensitive adhesive.
bassﬁl PEesSVIS- Seapkive .adbesa%ﬂsesmleetwrfa?b%@a@%@areswrasgfnqu n
conbi nation of two or nore thereof. The
adhesives ate ), seliennerhased prenuise-sensitixe asihesings, pohiestsr-based
pressure-sensitive adhesives such as enul sion-based
prepsuze-semsti seadliesives, wethesd-bawd psedsurntenbitiveddhesives,
pressure-sensitive adhesives, oligoner 15 based
polpamidedbased nasshievsensitine advessies aepdxgdlasel pressure-sensitive
pressure-sensitive adhesives. Moreover, the substrate
adHesiviek|evipyledBylr#haehused piessuacBemsitivee ddhesives, fRloeiat-based .
not particularly limted and, for exanple, there may

preB&rblsBhkifi SadleSivesimidthé ARe. smdaeca&r the pEdshirelsehdiBvéithesive
sheet s; paper-based substrates such as paper; fibrous

maz PRSI KAt 8 Presdsrel RREitiGE ad AR NOMRprE&RFE- §e?1v51tﬁ/€ Cﬁdheswe
ets; netall'ic substrate such as metal foils and

ma E‘ﬂse@ k&tkBSor 1'f1 Léehﬁ)‘ina@féﬁ%q twt k?:? AL Bfer&dtC Wlﬁ?géééméeé'ensmve

heets; sui'table thin materials such as

adlteglg)re#gzllcynﬁea %@%&aﬁlﬁg%sggé%it% AARL et %@fl 1y Emulsmn P]ased

["'ast1c substrates

pre(s)%ul'llg x};slftq?%g,(ﬂeg s, s%We??B?s?éd% hl%sgengltlifli | g\%st %l‘legomer-

I'S conne C eOSn
basglerep R Rty b .a%esmegffdve'f%ﬁf%?sﬁﬁ R adhO&®

P preos i the wtRuRCIE The Geb s hitierade Ve tahé of Sfeet i

not particularly limited and, for example, there may be used plastic substrates such as
plastic films and sheets; paper-based substrates such as paper; fibrous substrates such
as fabrics, non-woven fabrics, and nets; metallic substrate such as metal foils and
metal plates; rubber-based substrates such as rubber sheets; suitable thin materials
such as foams including foamed sheets and laminates thereof (particularly, laminates
of plastic substrates with other substrates, laminates of plastic films (or sheets)
themselves, etc.).

In this connection, the thickness and the like of the substrate and the

pressure-sensitive adhesive layer in the pressure-sensitive adhesive tape or sheet as
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After the foanmed nenber is subjected to processing so
as to forma predeterm ned shape using the foaned
menber | am nate of the invention, the foamed nenber
can be isolated by peeling the foaned nenber fromthe
carrier tape. The 5 foanmed nenber thus isolated is
peel ed through peeling at the interface between the
foamed nmenber and the carrier tape, keeps a good foam

ict i t ; : fof
G oL AEL, o ecpurence of foar
oo BF B AR B R P  B BLER h
o B Behl il SRR TR LTI LS ol e B

various, nenbers or part re nounted (installed) to
megheg éerélamsg@aeiw egeﬁlnsﬁﬁﬁgﬁmwam?e& {ﬁ%mft & fdichApseThe
can be suitably used also at the tine when a
foasmasl membeotethye ingtated isrpegledttbrongh peelingat|thejinterface between the
t hi n-nodel products. The various nenbers or parts
foameqsabemberf argetha gamiso tapsdk¢dps stgood ddym strutturd wigh hagdly hay or
foamed nmenber are not particularly limted but
no exanpdres of fieane bf eakagd wherevtmeakage ocovesrbeths foam pdithesfoamed
el ectric or electronic devices. Exanples of such
mefbEbeand 10 prdcepdtintof predétemhined skhapee | T’het¢fore, chedfoumeds
i ncl ude i nage-di spl ayi ng nenbers (particularly,
meSiBRk lprédeg s di aNa gl stes REiay ith@forersdanebérdaftmata kg ds a
to i mage- displaying devices such as liquid crystal

dudliprBbeYiateria] RFSd (el Bt NRSHARE Ghel vaRbaySemBod ?QaRk afdTa
di'spl ays and optical nmenbers or optical parts such as

mogl%%{(ﬁ%tsﬁl&ﬁ) k@&%@&errﬁ%ﬂ}sit@éﬂ R daticutifettle Bhh8d HREER Tan be

enses) "to be installed to nobile communication
. H . - n H | n .
s HREL 558 B4, 0 B o R0 e e

e as a dust-proof material for preventing
thlPE‘é fggr%@%&anner froma toner cartridge. Thus, as the

TR EPERL Gy SRR TRA S U i
theﬁ%é?&%ﬁ%ﬁe&ﬁ%}%iﬁgarﬁf lirt}f?tehJ %%9 e)i(arr]n;i)lcrersa or fo(%rirmlﬂl@e various
members or parts in electric or electronic devices. Examples of such members or
parts for electric or electronic devices include image-displaying members
(particularly, small-size image-displaying members) to be installed to image-
displaying devices such as liquid crystal displays, electroluminescence displays, and
plasma displays and optical members or optical parts such as cameras and lenses
(particularly, small-size cameras and lenses) to be installed to mobile communication
devices such as so-called "mobile phones" and "handheld terminals".

Moreover, the foamed members can be also used as a dust-proof material
for preventing leakage of tanner from a toner cartridge. Thus, as the toner cartridge

capable of being mounted utilizing the foamed member, there may be mentioned
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machi nes and printers. Electric or electronic Devices
5 The electric or electronic device of the invention
has a constitution in which a foanmed nmenber is used,
and the above-nenti oned foaned nmenber is used as a
foanmed nmenber. In the electric or electronic devices,
the foamed nenber is, for C exanple, used as a
dust - proof material (sealing material). Such an
: G e .
ton Efhidyes Bh o B R e e REn M ARAC i el Ying
ectron vice is nounted (installed) to a
maghmglse% #n(fmg% site through the foamed nenber.
Specifically, as the electric or electronic devices,
there may be nmentioned electric or electronic devices
bi | e comruni cati on devices such as so-call ed
quﬁﬁﬁqgn VIGAY " handhel d terninal s") having a
constitution that imge- displaying devices
( par thhewglegtrig or Plﬁﬁtg@ms |d§16!°83¢if ng igEeAtioachas @ Gmpiétytion in which
smal | -si ze i mage 15 di spl ayi ng nenbers are installed
a feameshmemher wawpdrany theabovesmentipried formed glembies by used as a
el ectrol um nescence di splays, and plasma di spl ays and
foagmdenersbemdnltbnelestric qrpdectionid deviaes, thedddmed membanss; &y
and | enses) as optical nenbers or optical parts are
exdnnst alded ds thlustprioof hatdrod (eedling maesrial SuSuchedneddeatric oor
el ectroni c devices may be products thinner than
elecoonieideiioaahs poesstitatich inhwhich @sfembédraip artafoelthehstedtiik er
thereof 2 0 are not particularly limted. In this

ele6PHNEAeVieB is mbuhted Sitisfalled Piota preattefrhined eREBFoE IR foamed
has a constitution that a thernoplastic

meﬁfyey esp&difilAsLds fh%sélél:thé%? Ele@t%ix/u@ rdeé‘lctﬂzi1 ehereRh3%e Mentioned
el ast oner resin ayer is/are formed On at | east one

eleéﬂrféeor(e@é&oﬁicd@evwesQeghnﬁbﬂ@%mﬁfuﬂdmonh@%&gpmcﬁ%lss called

resin foam |l ayer. However, the nenb er may have a

m891ﬁ]§hlllc?dgs"' 2y ‘}ga?lhhéld%énﬁnﬂ&l@‘gc}lﬁs rBH{u\fr%%ttﬁét 191‘%%@

resi ayer an a therno trce e astoner resi
dis%%&ﬁ{%dﬁ%% 'ts?é rlgléllfalqgrf inlag %}g a%gg\élg% %g?hllch small s1ze image-

SRR RSOOSR s,

electroluminescence displays, and plasma displays and cameras and lenses
(particularly, small-size cameras and lenses) as optical members or optical parts are
installed through the foamed member. Such electric or electronic devices may be
products thinner than conventional ones, and thickness, shape, and the like thereof
are not particularly limited.

In this connection, it is sufficient that the foamed member has a constitution
that a thermoplastic polyester-based resin layer and/or a thermoplastic elastomer
resin layer is/are formed on at least one side (one side or both sides) of the
thermoplastic resin foam layer. However, the member may have a constitution that a

thermoplastic polyester-based resin layer and/or a thermoplastic elastomer resin layer
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side of the thernoplastic resin foamlayer. 5 EXAMPLES
The following will specifically explain the present
invention with reference to Exanples but the
invention is not limted to these Exanples. C
Production Exanple 1 of Foam 10 Forty-five parts by
wei ght of Pol ypropylene [nelt flowrate (MFR): 0.35
g/ 10 min], 55 parts by weight of a polyolefin
is/apt fartredem ¢rid-dRrie 6f dre 1BermoplastvS résin frand yesamf and@her layut, a
120 parts by wei ght of magnesi um hydroxi de (average
subBahfei (6lge a phessued-e¢nisitdie/adhiksias layeppvtlthe)ikleliffdmed on the other
retardant were kneaded at a tenperature of 200Cin a
sidé Of flrexGe@NbpianRRAesin ToaHar ur ed by Japan Steel Works,
Ltd. (JSW, and 15 then extruded into a strand shape.
After water-cooling, the strand was cut into pellets,
thus form ng being effected. The pellets were charged

xl;?& i ngl e-screw extruder ( manufactured by Japan
E gﬁﬁ%gr ks, Ltd. and carbon di oxi de gas was injected

under 3o %ﬁé\%lﬁ%% ;ﬂ m%% @{r Sgﬁi%g M? /Fxé:tq%vgntlton with

i nj ection)

B B ol TR R

foam ng and then extruded froma die to obtain a foam
(foamed structure). The foam had an apparent density
of 0.12 g/cnB and a_thickness of 1.5 mm Then, the
f oam \/\@50‘340?183@"?611’@0% af Foamf oam (sonet i nes referred

to as "foamed structure éﬂg havi n a thickness of 0.5
mm 25F96yé§<\miﬂr§by%elsh§< @mpr@@m ne{mek floaveaterHR): 0.35

et hyl ketone (wei ratio: former/latter=80/20) was
g/18ddiedl ISopantstthyewegpt aﬁa pelyplefinedastomerA( MR r @gi 19 ratm; dI:SeA

name "Viron 29SS" manufactured by Toyobo Co., Ltd.
harghess ©of 703 and i120 passhe maight ©f nGgBesium hydroxide (average panicle
diameter: 0.7 um) as a powdery flame retardant were kneaded at a temperature of
200°C in a twin-screw kneader manufactured by Japan Steel Works, Ltd. (JSW), and
then extruded into a strand shape. After water-cooling, the strand was cut into pellets,
thus forming being effected. The pellets were charged into a single-screw extruder
manufactured by Japan Steel Works, Ltd. and carbon dioxide gas was injected under
a pressure of 22 MPa/cm® (19 MPa/cm? after injection) in an atmosphere of 220°C.
After sufficiently saturated with carbon dioxide gas, the whole was cooled to a
temperature suitable for foaming and then extruded from a die to obtain a foam
(foamed structure). The foam had an apparent density of 0.12 g/cm’ and a thickness

of 1.5 mm. Then, the foam was sliced to obtain a foam (sometimes referred to as

"foamed structure A") having a thickness of 0.5 mm.
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5 solid matter concentration: 30% by weight) to dilute
the solid matter concentration to 25% by wei ght and
the resulting one was applied onto one surface of the
foamed structure A in an application anount of 6 g/ nR
as dry weight (solid mater weight). C Thereafter, the
whol e was heated to 110C for 3 mnutes and dried to
forma thernopl astic pol yester-based resin |ayer
(coat Ilpg¥gfple n the surface of the foamed 10
structure thereby a foamed nenber being obtai ned.

EXHFL“SL L it %2‘”@“‘“?‘?‘299’%4“@’2&?99‘?%2%’9%% ‘x‘”‘%r? SFHnt of
for]m {){@Pe?fg@?aiwggé%)d t\clyé;tﬁg gnoo(&)\é\a{es{@ lxeﬁter-%g re§1n C(trade name

VaRAPSE! sty rg@%ggg&ae ik gb‘;gﬁég{']?éﬁé“tﬂeéﬁure 4°C,

nper at ure: 64C sol i tter c nceptration: 30%
S°‘t§§“\ﬂ)é?‘g‘i‘ﬂ“)“’t“6“&ﬂ“l ap twe%lrﬁa E%eeﬁter 5PnGSAtretion to
25% by, wei ght and the resulting one was applied onto
25%hy weighhaed Hre rend(ing anewas spFlirdh e One suftass of the foamed
application amount of 10 g/n2 as dry weight (solid
strpivier A we R lapplicatipg amoalnpbgts 8/m dodireneighirfiselid water weight).
obtained in the sane manner as in Exanple 1 except
Theteaftera tha whdlesodsvieatedad 11167 C ored memityd amet drydd tocfbonea
(weight ratio: former/latter=80/20) was added to a
therineplasiidt pslyestepbisgd sewn ldyas Gubat lager) optthe s favenef tREfoamed
"Viron 29SS" manufactured by Toyobo Co., Ltd.; glass

striidtaueS tHer€by 4 foupridahernber Hedhg obtdihedol i d matter
concentration: 30% by weight) to dilute the solid
matter concentration to 25% by weight and the
resulting one was applied onto one surface of the
f oamed gxatdpcbure A in an application anmount of 17
g/nm2 as dry weight (solid mater weight). 5 Exanple 4 A

];Eggrrmr;ld éangdgﬁ%d WERbOLE 2 Hdined it HR S AENIRRPEE ufJ‘Exérﬂple 1

except that a mixed solvent of toluene/methyl ethyl ketone (weight ratio:
former/latter=80/20) was added to a thermoplastic polyester-based resin (trade name
"Viron 29SS" manufactured by Toyobo Co., Ltd.; glass transition temperature: 64°C,
solid matter concentration: 30% by weight) to dilute the solid matter concentration to
25% by weight and the resulting one was applied onto one surface of the foamed

structure A in an application amount of 10 g/m® as dry weight (solid mater weight).

Example 3

A foamed member was obtained in the same manner as in Example 1
except that a mixed solvent of toluene/methyl ethyl ketone (weight ratio:
former/latter=80/20) was added to a thermoplastic polyester-based resin (trade name

"Viron 29SS" manufactured by Toyobo Co., Ltd.; glass transition temperature: 64°C,
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except that a m xed sol vent of toluene/nethyl ethyl
ketone (weight ratio: forner/latter=80/20) was added
to a thernopl astic pol yester-based resin (trade nane
C "Viron 30SS" manufactured by Toyobo Co., Ltd.; glass
transition tenperature: 9C, 10 solid matter
concentration: 30% by weight) to dilute the solid
matter concentration to 25% by weight and the

solicemuttér ¢ughconteativas 30y weight)ito diinee thesbhd tatter tdientration to
foamed structure A in an application anount of 15

25%/ Hsﬂwéxghﬂﬁﬂﬁ RiredilltiSohé WadBpRiedVditdbhe surfdeédTRhefoamed
e

A mx sol vent of toluene/nethyl ethyl ketone (weight

strﬁ&ﬁx‘eoA in 17 ﬁﬁﬂfc/ah@ﬁ LRIouRS D) giSasaigoetid 1'9 (?olld mater weight).

t hernopl astic pol yester-based resin tra € nane

"Viron 30SS" manufactured by Toyobo Co Ltd.; glass
transition tenperature: 9C, solid mat t er
concengfgh{ ;, 30% by weight) to dilute the solid
matter congentratlon to 596by wei ght and further,

s ETmTAGHE Py R AL Bt R s
0
o s o B Bl

crosslinking agent. = Then, the resulting one
forgy |14taea %(H?& Wﬁ%a%dﬁ@eéh@fnqpﬂ@tlp@ahtsategbm@trewe (xadgname
an i cati on anount of 12 n2 as dry weight (solid
"Viran ép g}émgnut}aptur%b}eapmbq Cphitd walasetrorsitidretgmpgratare: 9°C,
110C for 3 mnutes and dried and then aged at 50C for
solitl whatter amcentratiomns elottyewenght)dotdiluteibk pekd erattbmsmwtentration to
resin layer (coat layer) on the surface of the 38
25%dgnwelight anfbthurresultﬁrl'gamnﬁawaaalﬂ[dmwmnbwfdmeiodi ghe foamed
obt ai ned. Exanple 6 A foaned nenber was obtained in
stril dreresA e amrapplgatias amoufixefiid g/nS asHirg xeigit ($diait matemwegght).
sol vent of toluene/nethyl ethyl ketone (weight ratio:
former/ |l atter=80/20) was added to a thernoplastic
pol yester-based resin (trade nane "Viron 30SS"
manuf a@xdmpte By Toyobo Co., Ltd.; glass transition
tenperature: 9C,

A mixed solvent of toluene/methyl ethyl ketone (weight ratio:
former/latter=80/20) was added to a thermoplastic polyester-based resin (trade name
"Viron 30SS" manufactured by Toyobo Co., Ltd.; glass transition temperature: 9°C,
solid matter concentration: 30% by weight) to dilute the solid matter concentration to
25% by weight and further, trade name "Colonate L" (manufactured by Nippon
Polyurethane Industry Co., Ltd.) was added in a ratio of 1 part by weight relative to
100 parts by weight of the thermoplastic polyester-based resin as a crosslinking agent.
Then, the resulting one was applied onto one surface of the foamed structure A in an
application amount of 12 g/m? as dry weight (solid mater weight). Theréafter, the
whole was heated to 110°C for 3 minutes and dried and then aged at 50°C for 2 days

to form a thermoplastic polyester-based resin layer (coat layer) on the surface of the
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C solid matter concentration: 30% by weight) to dilute
the solid matter concentration to 25% by wei ght,
further, trade nane "Col onate L" (nmanufactured by
Ni ppon 10 Pol yuret hane Industry Co., Ltd.) was added
inaratio of 3 parts by weight relative to 100 parts
by wei ght of the thernoplastic pol yester-based resin
as a crosslinking agent, and then the resulting one
fodlas ARRINirdtheRdby afd8mSH miekser Bidghidigedred structure A
in an application amount of 14 §/n2 as dry wei ght
(solid mater weight). 15 Exanple 7 A foaned nenber was
obtained in the same manner as in Exanple 5 C except
that a gy ﬁﬁ’ gol vent of toluene/methyl ethyl ketone
(weight ra former/| atter=80/20) mas added to a

e o By RS R 1 BB AR A oyl s
r

x{egh o e SO S0 e et cOVAKPohE (Valght Eatiog

9 r, trade
forgg:rréa?t{e@gg@ §}mg/21€al f?e,rq]lé}qo@ftggrt?xﬁ %Ftllg}poilfeﬁ%f léllgetdhr%sm (trade name
Pol yur et hane Industr%‘ - d.) was added in a ratio
"Vmonéoﬁﬁ manp{aciiged hy Toyphe p@e Litd; slaotrpasitien teynpesatyrer 9°C,
of the thernoplastic pol yester-based resin as a
solid matier envicantratgamB80% gwwwetghé)rmtdﬂ@ltfr thesblid mptten eomwmstration to
appl i ed onto one surface of the foamed structure Ain
25%yawerghp| fugher, tradenamat' Colfona® g/ (managactiergd bgiNjhpon
(solid mater weight). 39 Exanple 8 A foanmed nenber
Polyascthiredlindestry Got, fied.3 anme addethiara asioiof 3ppaatablyendight relative to
except that a m xed sol vent of toluene/nethyl ethyl

106 paren By (sl hif thethetnoplatiy p‘&!gédt@ﬂia@é@?&hﬁ&) a ¥RSslafiehetagent
to a thernopl astic pol yester-based resin (trade nane

and MiehQhe fultilg' ortanalf Hpplivd 86t ddnhelRYRBE ofhe fodh€d str@dt@®SA in

transition tenperature: 42C, solid matter _

an GPRIERARLA AR ofl 0D Yk ag wﬁ& htt(SolfH hife? welightsol i d
matter concentration to 25% by wei ght and T he
resulting one was applied onto one surface of the
foamed structure Ain an application amount of 10 g/ nR

as dry pagh g 7(solid

A foamed member was obtained in the same manner as in Example 5

2

except that a mixed solvent of toluene/methyl ethyl ketone (weight ratio:
former/latter=80/20) was added to a thermoplastic polyester-based resin (trade name
"Viron 30SS" manufactured by Toyobo Co., Ltd.; glass transition temperature: 9°C,
solid matter concentration: 30% by weight) to dilute the solid matter concentration to
25% by weight, further, trade name "Colonate L" (manufactured by Nippon
Polyurethane Industry Co., Ltd.) was added in a ratio of 5 parts by weight relative to
100 parts by weight of the thermoplastic polyester-based resin as a crosslinking agent,
and then the resulting one was applied onto one surface of the foamed structure A in

an application amount of 18 g/m? as dry weight (solid mater weight).
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10 mater weight). Exanple 9 A toluene solution was
added to a thernopl astic el astoner resin (trade nane
"SI S 5405" manufactured by JSR Corporation; a
styrene-i soprene-styrene- 15 based thernoplastic

el astoner resin; content ratio of styrene conponents:
18% by nol) to dilute the solid matter concentration
to 20% by wei ght and the resulting one C was applied
onto one surface of the foaned structure Ain an
application amobunt of 15 g/nR2 as dry weight (solid
mater yRhghldgby a Mayer bar. Thereafter, the whole
was heated to 80C for 3 minutes and dried to forma

t her nop)| ' LA I r

the. surt aamed A RBLATE S PRLE ufthe B madiFhs LAEinIEN

S L T

resin | r n .sur f the .f
ForlEp et P P AcaisFAS rthBioplzGuS RoIVER e Rasr ein R name
wx EXC At trade n "SI.S 3002"  (manuf actured by JSR
Ve 3}3{-&58 bpantBolyof B Epyglz?péem L glaghisansaienytemperature:

t hernopl astic el astoner resin; content ratio_ of
42 ppbd anatishperenirgtion A0k byrpieishihte dikweitherfolid santesr

the trade name "SI S 5405" (manufactured by JSR
corggnisaiai 0ok ”e by vEsightsnd the resultingrang wasrApplieduasto one surface of

obtai ned by form ng a thernoplastic elastoner ( resin
thel fagmed tecttird Ayerh application srouatef B gioifeast dygvesdght (solid

structure in the sanme manner as in Exanple 9 except
matdnateightade nane "Septon 2104" (rmanufactured by Kuraray

Co., 10 Ltd.; a styrene-isoprene-styrene-based

t hernopl astic el astoner resin; content ratio of

styrene conponents: 65% by nol) was used instead of

the tr&Estempdr® "SIS 5405"

A toluene solution was added to a thermoplastic elastomer resin (trade
name "SIS 5405" manufactured by JSR Corporation; a styrene-isoprene-styrene-
based thermoplastic elastomer resin; content ratio of styrene components: 18% by
mol) to dilute the solid matter concentration to 20% by weight and the resulting one
was applied onto one surface of the foamed structure A in an application amount of
15 g/m? as dry weight (solid mater weight) by a Mayer bar. Thereafter, the whole
was heated to 80°C for 3 minutes and dried to form a thermoplastic elastomer resin
layer (coat layer) on the surface of the foamed structure, thereby a foamed member

being obtained.

Example 10
A foamed member was obtained by forming a thermoplastic elastomer

resin layer (coat layer) on the surface of the foamed structure in the same manner as
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(manuf actured by JSR Corporation). Conparative Exanpl e
1 15 The foanmed structure A was used as the foaned
menber as it was. ( Conparative Exanple 2 A vinyl
acet at e-based resin enul sion (trade nane "C 965"
manufactured by N ppon Carbide Industries Co., Inc.)
was applied onto one surface of the foaned 20
structure Ain an application amount of 20 g/n2 as dry

in Brirgple A &aleprihabirede eh@BIB. 5000e (mahifacturddisy YBTOICorpdistion,;
heated to 110C for 3 minutes and dried to forma vinyl

as %@ISG?M§% re@Sbikeld NG optRat eldrhior refint itdilt rhtds 8f
of the foaned structure, thereby a foamed nenber

stypéie%ng}_gg@hﬂ.egz%qﬁ' Iﬁél% GAIRAL Rl sYedoranPlrEdSndind i'$m| 5405"

acet at ased emul'sion resin (trade nane "N cazo

(m@f?&?ﬁ:ed %‘g}i{,\gﬁﬁs@g%{{r% y Nippon Carbide Industries

nc. Ied’onto one surface of the foaned
structure A in an application amount of 15 g/n2 as dry
wei ght (solid 5 mater weight). Thereafter, the whole
was he%ed {]olngfor 3 mnutes and dried to forma
Vi nyl % based resin | ayer (coat l|layer) on the
surface of the foaned structure, thereby a foane
menber %g?%ﬁ'éedo‘ﬁ?‘é‘ Fotras Sbieifah i B nE 70 PAERRRRGES elastomer
strength was neasured on the foaned nenbers according
resiiplayes eeppt layer) onghe surface afshg Enamad\structuseny) s same gnaginer as
~ by the followi ng nethod of neasuring adhesive
in Exgraplgthexestt Batigadenaips kSapton 2 104 smasyfactimed by mrarag Co.,
foaned nenbers according to Exanples 4 to 7 and
LtEx antyreas-i8oprend-stynenetbrsed tharmaplagtic alstootr ofsin; content ratio of
eval uating re-workability.
styrene components: 65% by mol) was used instead of the trade name "SIS 5405"

(manufactured by JSR Corporation).

Comparative Example 1

The foamed structure A was used as the foamed member as it was.

Comparative Example 2

A vinyl acetate-based resin emulsion (trade name "C-965" manufactured
by Nippon Carbide Industries Co., Inc.) was applied onto one surface of the foamed
structure A in an application amount of 20 g/m? as dry weight (solid mater weight).
Thereafter, the whole was heated to 110°C for 3 minutes and dried to form a vinyl
acetate-based resin layer (coat layer) on the surface of the foamed structure, thereby a

foamed member being obtained.
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15 Met hod of Measuring Adhesive strength After each
material to be neasured was stored in an atnosphere of
C 232C and 505RH% for 24 hours or nore (pre-treatnent
conditions: in accordance wth JIS Z 0237), a foaned
menber of 20 mm x 120 mm was adhered under pressure
20 to a carrier tape for foaned nenber (trade nane
"ECT- 755" manufactured by Nitto Denko Corporation) of
30 mm Campmramveoixamegle@ ocating a roller of 2 kg once
at the sane atnosphere and the whole was allowed to
st and fArigbacdtatddasedereBidnorepihgfrad€nae SHBAES TS824"
eval uation. The carrier tape for foaned nenber is

maddfienedd by I‘ﬁpﬁétpg@ﬂﬁde Ridakteie§ €09 Inc. ?\Aﬁ@ﬁﬁﬂ)lié@orﬁb %h@ surface
havi ng a thickness of 2 mm though a strongly adhering

ofan%nfggg(eﬁ ‘Strrg%tdlgaSAﬁﬁ?tﬁgb%e aftl%ﬂean(zc;u%ggﬁé a8 ons)'\é%éﬁ%n (solid

ma%r'ﬁélgﬂt%:ﬁﬂel%)éﬁtﬁ}én RB1el AL t§ l‘l?@% tfoxp% %rﬁjt?%aend dried to

nmeasu orce require

I ndi
forp D UL R oo B e R ot A B AR o g
s ed at, a. t gnper ature of 232C, a

Str%‘ﬁed }{e eq’é’f g)%gﬁgpﬁergh%rw%g?tpwa angle of 5 180 to

det erm ne adhesive strength (NN20 nm and al so a

peel ed state at the peeling was visually confirmed.

In thisg c nectlon t he eval uation of the

pr essuﬁié’ HSPtive adhesive strength (adhesive

strength at hi gh-speed peeling (tensile rate: 10

m mi n) AdRgsive sienath depsmeasyred oy thh feasersdmpmbeisrageerding to

machi ne ((_:1 manuf actured by Tester C Sangyo Co., Ltd.)

Examples Hdod andiqraparative éarpplesémaébs/ethsfqllq»engammwef

strength 10 (adhesive strength) at | ow speed peeling
megiugingi ddbesiye etrergtis and alsnyre-wesk auhigueaseyaluaséchon the foamed

uni versal tensile conpression test nmachine (trade name
metribend ddedr ddig tonBxariples dited any Bvlanmpbeed 6ol 1, byt thd.fhllowhe

results of the nmeasurenents were shown in
method of evaluating re-workability.

Method of Measuring Adhesive strength

After each material to be measured was stored in an atmosphere of
2342°C and 50+£5RH% for 24 hours or more (pre-treatment conditions: in accordance
with JIS Z 0237), a foamed member of 20 mm x 120 mm was adhered under pressure
to a carrier tape for foamed member (trade name "ECT-755" manufactured by Nitto
Denko Corporation) of 30 mm x 120 mm by reciprocating a roller of 2 kg once at the
same atmosphere and the whole was allowed to stand for about 30 minutes to prepare
a sample for evaluation. The carrier tape for foamed member is adhered to a support
plate (e.g., a bakelite plate having a thickness of 2 mm) though a strongly adhering

double-sided adhesive tape (trade name "No. 500" manufactured by Nitto Denko
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the col umms of "hi gh-speed peeling"” and "Il ow speed
peeling” in Table 1, respectively. In Table 1, the
"interface" in the peeled state represents a fact that
peeling occurs at 15 the interface between the foaned
menber and the carrier tape for foaned nenber and the
"foant represents a fact that peeling occurs in the
foamed structure A of the C foanmed nenber (i.e., foam

Cohyoeatiag evidmut bEjter Med évdfdliatiorEfrainutaé sugporeparer dt abdadsiteynent.
20 A foaned nenber was arranged to each of various

Thed fercenequitsd foapesllngntht fodRedmembecwes Mefi8O®under each
copolymer plate, an acrylic resin plate, a glass

coliBé€of a BeRdil@raté of N0 aFmis (19 h-_s?é&ﬁ Felif®) & @8 nb/fin ¢R3W-speed

| ayer of the foamed nenber (either sidé in the case
oy agC -
pedting) aFa LA ALRSIAL2E Phtinlly, O SASREPIRAIAY biffing anele of
t V$. Jd.N_Suc 2 .
18448 Mt RS0 by BhatRlfv i Dinod, B8R oI 28 the pecling
e I be 0%.of its initial , 43 thigckness. ..
wal RIEREy PEARARD. AU cohherol s Bt LS REoRies-vemsiive
t he foane nber was..peeled from each adherend.. The .
adtsdfe sty e T e R B Bt ol IR ARSI 16 g i)
re-wprkabi lLity, was eval uat ed according to _the
wag 6?4\1/\‘@\&1‘%@‘5%¥ highrsieed peclingdesanachine @aRLEastred by Tester
results_are shown in Table 2. Specifically, the
Sangye s Lige) andsthe gualation phide psesspis-wpsitipgadhgsiveTsitsnatip
in the case that the adherend is the _
(adhesiy¢ srnength) & lowtspdedpeelimgytenside tgd).3 mémim)| waseconidncted
the colum of "Acryl" in Table 2 in the case that the
usinglhemnevedsal tenshe comprdssion tess imachinat(tradd mad ETCM-UkN Bf
"Aass" in C Table 2 in the case that the adherend is
maphRcgiredsby Miactea GondLidn). t e eshitsnof thé nieStiSements wiaablskown in
2 in the case that the adherend is the stainless stee
theplohimns sfhpgictpeedipeelidg)’ mdallomispesd pdetingaiiTablor, respectively.

re-workability O Peeling occurs at the interface
In Dstiledethet "eteffacutanl tinepdeted ame réprésendhficethdt p&linBaddeurs at

of the coat |ayer or the foamed structure A of the
thefifffabe bEMREA the foamed member and the carrier tape for foamed member
and the "foam" represents a fact that peeling occurs in the foamed structure A of the

foamed member (i.e., foam breakage occurs).

Method of Evaluating Re-workability

A foamed member was arranged to each of various adherend (an
acrylonitrile-butadiene-styrene copolymer plate, an acrylic resin plate, a glass plate,
and a stainless steel plate) so that the coat layer of the foamed member (either side in
the case of the foamed member according to the Comparative Example 1) comes into
contact with the adherend and the whole was kept at 50°C for 7 days in such a

compressed state that the thickness of the foamed member becomes 50% of its initial
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15

remai ns attached on the surface of the adherend. 15 X
. Peeling occurs in the foaned structure A of the
foamed nmenber. 44 Table 1 Hi gh-speed peeling

Low speed peeling Pressure-sensitive Peeled state
Pressure-sensitive Peeled state adhesive strength
adhesive strength /20 nmm /20 mm 1 2.6 interface 0.90
interface 2 2.4 interface 0.96 interface 3 2.5

thitkviess.f TaereRR &S iti wdsedooiditto réor-tempbiiafiirt A6€ thbnfihe foamed
interface 5 2.5 interface 0.67 Interface Exanpl e 6

mefalfer WHsfHeEl%ﬁ Grddn 62ch AHNRFAC A hepebled- statk BE ﬁ@%@gﬁ%%wzg visually

i nterface 2.4 interface 0.71 interface
b oSBT i bt
staE@%ﬂgr qua r%}garléa f’oonarr% Liltsn%re%h{)\gﬁl a?g&z; ? t%)é rg@%s were
sh(ilﬁv 14%{h§t S Jn%: 8f gl' in %ab % 2V\1’91rt g Qallsleltflz}cc the acﬁxererﬁc is the

acrylonitrile-butadiene-styrene copolymer plate, in the column of "Acryl" in Table 2

in the case that the adherend is the acrylic resin plafe, in the column of "Glass" in

Table 2 in the case that the adherend is the glass plate, and in the column of "SUS" in

Table 2 in the case that the adherend is the stainless steel plate, respectively.
Evaluation standards for re-workability

O: Peeling occurs at the interface between the foamed member and the

adherend.
A: Part of the coat layer or the foamed structure A of the foamed member
remains attached on the surface of the adherend. -

X Peeling occurs in the foamed structure A of the foamed member.
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4 ~0 5~000 6 0O000KExanple 7 0000 8000
O 90000 1000005 As is apparent from Tabl e
1, since the foaned nenber according to each Exanple
has the coat | ayer of the thernoplastic

pol yester-based resin or the 45 thernopl astic

el astoner resin (thernoplastic pol yester-based resin

| ayer or thernoplastic elastonmer resin |ayer),
strength of the surface ofTabkel f oanmed nenber can be

enhanreed—andthusfoeam-breakage-at—th ling from
the carrief tape Hl@-spwdq,wmged i n |both Caﬁﬁrssp&ﬁpEJl‘iﬁg
hi gh- speed| peel i ng and t ?ﬁ‘-’;l OW- S ed%JoeeI I ng the 5
ot her hand| SFHEE "t“ﬁ‘@""f ola ar HEBYF d‘?“ﬁ‘{:}“’c o| Pecledstate
Conpar ati ve Edhasifelsgenpthdoes not  haveadheswatredgtyerl and
t he foaned
> foal "Bﬁfo a)ccordl ng to Corrpar&% ve Exarrpl esh2
dlTU of IMNavg a tudl 1T aytl UI A VI LB L aCTT al. | €St ||, Lo A
f oam brebkage whése the jsuritefaee off C t heo.$aned meninerface
i s brokep Jccurs“Thereforqmel_FaX in theog se of mencace
hi gh- speedipeetng, —t—scontrrngd—that——160—thef a'}ﬂﬁ
breakage3at the @éeling |of itéréacd oamed neddfer froﬁn t inerface
carrie[ jape canzlge i nhji bllﬁt&gcé) pr even&:;;p by interface
provi dfmng coat f ayer of the thermoptastTc
pol yeste? - hased 28esin ar tiMerfachernopl as@éc el ast ometerface
Exanfpfei N Pngthe surhace of [t hefpamed nenbegqs Moreoyer ..cco
as i s gppafent from Tablfe 2, wnen [the ther noptastic
pol yes Le});_basedz-ﬂnei n llaydperfage 5 |t her nohl%st i c interface
pol yest eg - based pgsin | ayerigvd ng a strgigture 15  jnierface
where a thernoplastic pq yester-baseﬁ*resm 'S .
crossl ket —it 330 confilppilerfapert o bil ity jigterface
further jenhanced; snd t hus nmmgRcPr f erredy fesul t s| ar Geerface
obt ai neq. , ]
1 1.60 interface 0.15 interface
Comparative | 1 3.0 or more foam 0.87 interface
Example 2 3.0 or more foam 1.13 interface
3 3.0 or more foam 1.14 interface
Table 2
Re-workability
ABS Acryl Glass SUS
4 A A A ®)
5 A O ) )
6 ®) @) O O
Example | 7 O O O O
8 @) O @) @)
9 @) O O ©)
10 @) ©) ©) ©)

As is apparent from Table 1, since the foamed member according to each

Example has the coat layer of the thermoplastic polyester-based resin or the
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C Wiile the invention has been described in detail and
wth reference to specific enbodi nents thereof, it
will be apparent to one skilled in the art that

vari ous changes and nodifications can be made therein
wi t hout departing fromthe spirit and 20 scope
thereof. The present application is based on Japanese
Pat ent Application No. 2005-112415 filed on April 8,

thePf0plasticleldstpaiee seirPaherniophpik ipoiitdseen-bhked r26idGayd 49538
filed on February 27, 2006, and the contents are

thehﬂ@ﬁlﬁ@t@d elageniee FRimlayr), stafntieotie sdfadbof thOahiRdhember
APPLI CABI LI TY The present invention provides a foaned

ca an6ePAR] BuTodn Bidakhid st tRE peAIrRVESthitRYcdABMape is
breakage at the tinme when the foam nmenber 1s peeled

pregéﬁgazi‘n b6t daSés ofitRP Righ?¥RAd %ﬂhg‘eﬂﬁ th w.qgé@fﬂ%ngﬁggfﬁn the

| gh expansi on ratio, as a 1 oane

P i AU BB 0 AL S RGP RSl s o

er prov

f oaned,menber ..excel lent i.n re- rkabiJ it a ane
havech B MY ARG fogmat Biertifect Bocof gk R ompbiive HiaMRles 2 and
using the C foaned nenber. 4 Al 1. A foaned
3 hﬁmgw@a}&ﬁmfsﬁ igyi age&%%ﬁ%%@&f@@‘ﬁsaﬁe PHhers thepurtace of
containing a.thernoplastic resin foam fornmed through
the foamed mpmberis BrokeR PEGIH hi gh- pressure inert gas into
a thernoplastic resin and subsequently reducing
pr essurldereforg, ayen iaghe cansof she hightspeerbpgeliog; it is confirmed that

pol yester-based resin |ayer and a
the foam breakage at the peeling of the foamed member from the carrier tape can be

inhibited or prevented by providing a coat layer of the thermoplastic polyester-based
resin or the thermoplastic elastomer resin on the surface of the foamed member.

Moreover, as is apparent from Table 2, when the thermoplastic polyester-
based resin layer is a thermoplastic polyester-based resin layer having a structure
where a thermoplastic polyester-based resin is crosslinked, it is confirmed that re-
workability i1s further enhanced and thus more preferred results are obtained.

While the invention has been described in detail and with reference to
specific embodiments thereof, it will be apparent to one skilled in the art that various
changes and modifications can be made therein without departing from the spirit and
scope thereof.

The present application is based on Japanese Patent Application No.
2005-112415 filed on April 8, 2005 and Japanese Patent Application No. 2006-
049538 filed on February 27, 2006, and the contents are incorporated herein by

reference.
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C thernopl astic elastonmer resin | ayer disposed on at

| east one side of the thernoplastic resin foaml ayer.

2. The foaned nenber according to claiml1, wherein the

thernoplastic resin constituting the thernoplastic.

resin foamlayer is a polyolefin-based resin. 3. The

foaned nmenber according to claiml or 2, wherein the

t hernopl astic resin foam | ayer has an apparent density
INDUSTRIAL ABPLICABEEITY 4. The foamed nenber according

to any one of clains 1 to 3, wherein said

t her nofIhegirésenpiahvymidreprobtiesd foaBed neaibet cipabldef inhbiting or

t her nopl astic pol yester- based resin | ayer has a gl ass

preivefindg fdabiibrle@RApRIA Y ©me wiA ChOFfodnPWRMbePis pddted PGB L arrier
menber according to any one of clains 1 to 4, wherein

e ( _ Lt
ar AP ROl ) AOSEAE MRS ER TVl B 13,8 e
megrﬁo%k D hiSiafer 9@&3&“} D& oﬁi-elelgr%n V&?@e@?c% Jzﬁgt%% tﬁ‘%ﬁ@& JleASer.

(0] Cla , ereln sal

any one’ o s 1 to

t her no i c..el ner r.esin.constituting the .
t her mg}hgé{l\(eéltlé)rlgél%tg T rro¥1§g§ ﬁf(faé@/e mer berag(ceﬁent in re-
t.her.nopl asti c, el ast omer. resin haying a content ratio .
wogbitap ARSI oA PRI gind aRCectin AR eBgoa G depiee Using the
The foaped nenber according to any one of clains 1 to
ﬂmﬁPdWH@PEgh sai d thernopl astic el astomer resin
constituting the thernoplastic elastonmer resin | ayer
IS a styrene-isoprene-styrene-based thernoplastic
el astoner resin. ( 8. A foanmed nenber | am nate
conprising the foaned nmenber according to any one of
claims 1 to 7 as a foamed nenber and a carrier tape
supporting the foaned nenber, wherein the foaned
menber is adhered to the carrier tape in such a way
that a surface of the thernoplastic polyester-based
resin layer or the thernoplastic elastoner resin
| ayer of the foaned nmenber is brought into contact
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with a pressure-sensitive adhesive surface of the
carrier tape. 9. An electric or electronic device
conprising the foaned nmenber ( according to any one
of clainmse 1 to 7 as a foaned nenber. 49

CLAIMS

1. A foamed member comprising:

a thermoplastic resin foam layer containing a thermoplastic resin foam
formed through a step of impregnating a high-pressure inert gas into a thermoplastic
resin and subsequently reducing pressure; and

at least one of a thermoplastic polyester-based resin layer and a
thermoplastic elastomer resin layer disposed on at least one side of the thermoplastic

resin foam layer.

2. The foamed member according to claim 1, wherein the thermoplastic

resin constituting the thermoplastic resin foam layer is a polyolefin-based resin.

3. The foamed member according to claim 1 or 2, wherein the

thermoplastic resin foam layer has an apparent density of 0.2 g/cm® or less.

4. The foamed member according to any one of claims 1 to 3, wherein
said thermoplastic polyester-based resin constituting the thermoplastic polyester-

based resin layer has a glass transition temperature of 20°C or lower.

5. The foamed member according to any one of claims 1 to 4, wherein
the thermoplastic polyester-based resin layer has a structure in which said

thermoplastic polyester-based resin is crosslinked.

6. The foamed member according to any one of claims 1 to 5, wherein
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said thermoplastic elastomer resin constituting the thermoplastic elastomer resin layer
is a thermoplastic elastomer resin having a content ratio of a hard segment portion of

less than 50% by mol.

7. The foamed member according to any one of claims 1 to 6, wherein
said thermoplastic elastomer resin constituting the thermoplastic elastomer resin layer

is a styrene-isoprene-styrene-based thermoplastic elastomer resin.

8. A foamed member laminate comprising the foamed member according
to any one of claims 1 to 7 as a foamed member and a carrier tape supporting the
foamed member, wherein the foamed member is adhered to the carrier tape in such a
way that a surface of the thermoplastic polyester-based resin layer or the
thermoplastic elastomer resin layer of the foamed member is brought into contact

with a pressure-sensitive adhesive surface of the carrier tape.

9. An electric or electronic device comprising the foamed member

according to any one of claims 1 to 7 as a foamed member.
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