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 relates to a foanmed nenber, a foaned nenber |amnate, and an

el ectric or electronic device using foaned nenber. Mdre specifically, it
relates to a foaned nenber capable of inhibiting or preventing foam 10
breakage at the tinme when the foam nenber is peeled froma carrier tape,
even when the foanmed nmenber has a high expansion ratio, as well as a foaned
menber |am nate and an electric or %]ectronic devi ce using the foanmed
menber. BACKGROUND ART 15Ir1gener9@ CR¥EHN nenber is punched out in a
requi red shape so as to correspond to the shape of a nenber to be used or
processing for pressure-sensitive adhesiveness is applied on the surface of
the foamed nmenber in order to facilitate fixing thereof to the above
menber. HoWOAMER MEMRBER, FOAMEDMHEMBER LAVINAEE,ANPr BEECTREC OR
applied is difficult to handle, a carrier tape is used in sone cases in 20

order to efficientl| EKBQTRONIE DEVDEE USING (HGAMEDMEMBERt e. Nanely, a
foaned nenber 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, afte HRgeNfeLpe foamed nenber is necessarily peeled fromthe
carrier taggR%ut ?ﬁb ?oaned menber is 25 sometines broken at peeling when

the strength of th ur - of _the rl.is_ lLow (weak).,
Particularly, int ﬁ%l%@ 5%%8§%n%gn¢%aﬁaﬁeag%?%@gﬁ§ﬁ er%ﬁbear’ ﬁf%ﬁ%ééjx%%ﬁléf%n
laminate, and an electric or electronic device using foamed member. More
specifically, it relates to a foamed member capable of inhibiting or preventing foam
10 breakage at the time when the foam member is peeled from a carrier tape, even when

the foamed member has a high expansion ratio, as well as a foamed member laminate

and an electric or electronic device using the foamed member.

BACKGROUND ART

15 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

20 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

25 sometimes broken at peeling when the strength of the surface of the foamed member



Vit i

ratio [e.g., a thernoplastic resin foamfornmed through a step of

i npregnating a high- pressure inert gas (e.g., carbon dioxide in a
supercritical state or the like) into a thernoplastic resin and
subsequent |y reduci ng pressure], the breakage at peeling was 5 renarkabl e
since thickness of cell wall is thin. Incidentally, it is known to provide a
resin |ayer on the surface of a foam for enhanci ng adhesi veness and seal i ng
ability of the foam For exanple, for the purpose of enhancing the sealing
ability (reinforcenent of the foaned | ayer and conveyance with a carrier

tape are nolowe@Rtaky ePaticularifeirethbassdasanformel asdabar Ha0m@ allghaxpaiBich sof t
coating filmsofter than a rubber foam provided on either o? upper and

| over surfaceR %?,f a fﬁaﬁnbggpﬁa resRALAGHASY BRbIgHOS séea%@%ﬁf&gﬁﬁggge% ie%hand

continuous cells (see tent Docunent 1). Moreover, ther n proposed
a foam ex ] h : t: ISt haR: i stance, and
the 11 ke, Pipran et af (LB BEGGn ARRIRHRY E8HtE e BEUBIIAT 18R Sne: based
t her nopl ast i c | yrer . conpasition.on 15.the surf.age . of .a po]yol.efin-based
resi n T oanteaP s TioE oA SlishalRuy PeliineieSiis R R enleR i R i
pol yner on th bove | r (see Patent Docunent 2). Furthernore, there has
beenE%Isorﬁ?@g@@é&“&eﬂgﬁﬁ?ﬁ%GgédEﬁ’ 4881s treated with a
pol ypr opyl ene- based adhesi ve conposition (see Patent Docunent 3), a foam
having a |ayer eds¢idgntaly.ubisekriowngatrspvigpeirgsin fgper gntshwirfacgpép feamt he
|'ike) provided on the 20 surface of the foam (see Patent Document 4), and
t he |ike. forRathemtinPadeseveneds anlipeAligg aglig2 thafeam. Bocexammpile, Xor the
JP- A-2003- 136647 Patent Docunent 3: JP-A-5-24143 Patent Docunent 4:
JP- A- 10- 3pdas@bf enhancing the sealing ability (reinforcement of the foamed layer and
conveyance with a carrier tape are not considered), there has been proposed a foam
10 having a soft coating film softer than a rubber foam provided on either of upper and
lower surfaces of the rubber foam having both of independent cells and continuous
cells (see Patent Document 1). Moreover, there has been proposed a foam excellent
in toughness, scratch resistance, abrasion resistance, and the like, which is formed by
forming a layer composed of a urethane-based thermoplastic polymer composition on
15 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
20 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

25



DI SCLOSURE OF THE | NVENTI ON Problens 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 tinme when the foam nenber

5 is peeled froma carrier tape, even when the foanmed nenber has a high
expansion ratio, as well as a foanmed nenber |am nate and an el ectric or

el ectronic device using the foaned nenber. Another object of the invention
is to provide a foanmed nenber excellent in re-workability, a foamed nenber

| am nate, and an electric or electronic device 10 using the foaned nenber.

Means for ISICILOSUREON THESVANTEOQMN eSuUlt of the extensive studies for
achi eving the above objects, the present inventors found that, by formng a

speci fic thernopl ggbblenisGihtthe BRNtiOH is folJIPOP! astic el astomer resin | ayer
on a surface of a foam even when the thickness 15 of cell wall is thin, the

prvent ed 1 om  oamet o AnQ eIt DB ifiof it BEbiobfely bl ey, 1 e
baced on cent Sf FfGAGe of REVENG forf visfBRe LR B et e ol B per
Fes 9 1 oats PeATSHbHOTTA BUER (eR<TED I Hp asgid THACS Heghgh SSEPEN nort gas
into a therpoplastic resin and . sybsequent|y reduci ng, pressure; and at | east
one of a M8 eAkas iogmeddusmberjamugte andsincleetyig or glegtraniciievipspIstis: i c
el astonmer resin |ayer disposed on at |east one side of the thernoplastic
resi n foarhe fopored @&niper. t he above- nentioned thernopl astic resin constituting
the Another object of the invention is to provide a foamed member excellent
in re-workability, a foamed member laminate, and an electric or electronic device
10 using the foamed member.
Means for Solving the Problems
As a result of the extensive studies for achieving the above objects, the
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
15 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
20 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.

25 As the above-mentioned thermoplastic resin constituting the



3 thernoplastic resin foamlayer, a polyol efin-based resin is suitable. The
apparent density of the thernoplastic resin foamlayer is preferably 0.2
g/enB or |ess. Mdireover, the glass transition tenperature of the

t her nopl astic pol yester- based resin constituting the thernoplastic

pol yester-based resin layer is preferably 5 20C or |ower. The thernoplastic
pol yester-based resin | ayer preferably has a structure in which the

t her nopl astic pol yester-based resin is crosslinked. Furthernore, as the

t hernopl astic el astonmer resin constituting the thernoplastic elastomer resin
| ayer, a tthenmuphdstistredin ébas loyrpra patgolofihdusetdyesindoshieatiie. Thé agpapénta har d
segnent portion of |ess than 50% by nol can be preferably used. As 10 the

t her nopl asdensitebfthle PR opESLO rédi Sdant liyen3 préRrdbhe00PL@Ad bi fesgl ast omer resin
| ayer, a styrene-isoprene-styrene-based thernoplastic elastoner resin is

preferred. The inm}é&;@rﬁgéglaen%gzrfﬁméni ATEL JTRAD HerhaPL AR fol¢OHRL 1 Si Ng

the above-nmentioned foaned ne as a foanmed nenber and a carrfer tape
carier 1 Sagbd RebRRRAFRELRS molGHEuT, hitfen ARG PRI RVl SoRBrREF 10 11
e o T AT AR T M R
B R A s bR AT B h BN o oo
as the foanmed nmenber. 20 Advantage of the Invention The foanmed nmenber of the
i nvention can i nhilrthesmops, ag g thegeonlasbicelastaracraesipeonstiyting 81 a carri er
tape even when the foanmed nenber has a high expansion ratio. Furthernore,
it is exceheramplasticrefasiondrabsinilayer, aithermoplastic elastomer resin having a content
ratio of a hard segment portion of less than 50% by mol can be preferably used. As
10 the thermoplastic elastomer resin constituting the thermoplastic elastomer resin layer,
a styrene-isoprene-styrene-based thermoplastic elastomer resin is preferred.
The invention also provides a foamed member laminate comprising the
above-mentioned foamed member as a foamed member and a carrier tape supporting
the foamed member, wherein the foamed member 1s adhered to the carrier tape in
15 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.
20 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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BEST IVL‘DE FCR CARRYI NG ClJT THE | NVENTI ON  Foaned Menber The foaned menber of
the invention has a thernoplastic resin foamlayer of a thernoplastic resin
foam fornmed through inpregnating a high-pressure inert gas 5 into a

t hernopl astic resin and subsequently reduci ng pressure, and a thernoplastic
pol yester-based resin |ayer and/or a thernoplastic elastonmer resin |ayer

di sposed on at |east one side of the thernoplastic resin foam|layer. Thus,
by providing a thernoplastic polyester-based resin |ayer and/or a

t hermopl astic el astoner resin |layer on at |east one side of the

t her nopl aBEST MODE FORCARRY INGt OVAGTHRINYRAHEY ace of 10 the

thernopl astic resin foam | ayer can be effectively enhanced w thout affecting
properti eFopmed Membarngat i on property, flexibility, and the like) of the
thernoplastic resin foamlayer. Therefore, the foamed nenber can be easily

peel ed without ocT¢rfogmeé n¥mbed MUY iaakRRS hﬂ@iafther@ﬂgﬂmlcbéﬁﬂlféﬁﬂ ldyert he
foam | ayer of the foaned nenber even when the fo menber is peeled from

a carrier o&“a@serhﬂgrafsu@%sm Fohm Fdrmba thoupk fhedeAhtid Phigh-HRaefk erdas at a

peeling rate of m mn after various kinds of proceSS| ng are applied in

a stafe whgpe thérrﬁo@l%ﬁ@%ﬁg ah@ sﬁﬁk@g&&ﬁ@' r@&u&@%@geg%@%r{ dacc Hetoplhdlfe f oarred

menber is support a carrier t onveyance and,
after proce Si foa the
carrier t&pe° tggbﬁegr{gﬁﬂg@%§ ﬁ@bf)éﬁ ﬁ‘é?laftﬁ@eéé?sr"il garyeﬁglsf’%sﬁg %Supports
t he foaned nber oce 5| n conve elates to a peeling
phenomenoﬁ StaP“Ieé\'sz s‘ﬁggﬁﬂg’ﬁ’&op s‘i‘%‘glei'?g’cgég’a}ﬁi}e’ygﬂwévéy BISUP8 @i ent adhesi ve
strength ([ ., an adhesive strength of 0.6 NN 20 mm or nore as neasured at
the tinme bm@qplaﬁtéc POINAYUEr-hased aesin fayseandiar athepmeplasiorelistomer sesin lager at e of
0.3 mMmn, and a peel |&% angle of 180C). On the other hand, the behavior
that the foakiasneside ofFhe shesmeplagtie resm foam leser; seengthpéthestuafaes of o a

peel i ng phenonmenon at a high speed and it
10 the thermoplastic resin foam layer can be effectively enhanced without affecting

properties (e.g., elongation property, flexibility, and the like) of the thermoplastic
resin foam layer. Therefore, the foamed member can be easily peeled without
occurrence of foam breakage which causes breakage in the foam layer of the foamed
member even when the foamed member is peeled from a carrier tape [particularly, it

15 is peeled at a high speed (e.g., at a peeling rate of 10 m/min)] after various kinds of
processing are applied in a state where it is 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

20 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

25 is peeled from the carrier tape relates to a peeling phenomenon at a high speed and it



b i e e o

5 is necessary to peel the foanmed nenber in a state of interfacial peeling
where the foanmed nenber is peeled at the interface between the carrier tape
and the foamed nenber at the peeling at a high speed (high-speed peeling;
e.g., the case where the tensile rate is 10 mmn). 5 Since the foaned
menber of the invention has the above constitution, the foanmed nmenber is
supported by the carrier tape adhered thereto and has an adhesive strength
of 0.6 V20 nmor nore at the tine when the foaned nenber is peeled from
the carrier tape at a | ow speed (e.g., an adhesive strength as neasured at
the time swheogssary fespesethecigamed 28mba iRt of mterficéal peelengwheredher ni n, and
a peeling angle of 10 180C). Therefore, even when processi ng and conveyance
are per f ofomded membst Btpeeledint tle inberfdco dnedkemthd earriestapa ppd thefbamedt he
carrier tape, the foaned nenber is still supported by the carrier tape

during pr (ﬁfeﬂ’tﬂfeir@gtlﬁ%eﬁﬁ)@ﬂﬁyﬁig@%fpe@l(ﬂiﬁlﬁsﬁﬁeﬁ‘ifeeliﬁg’:\,rwg., etcake phoeatsi ng and
conveyance in a state where the foaned nenber is supported by the carrier
tape, thefRagesde iRIPRImEtOUl d be peeled fromthe carrier 15 tape. Even when
t he foanmed nmenber is peeled fromthe carrier tape at a high speed (e.g.,

gven gvhen it is peﬁ‘%@edthgtfoﬁn%c?ﬂl%iﬂb%r Bﬁfh%fimen%ignryaﬁ%ﬂpabokrg%o&&m(ﬂ\ fgroer can

e peeled at the 1nterface between the foaned nenber and the carrier tape
dth f K ' b ' he, f I f. th

Foaned mebrs] BeRBE PR S AR I et A R PR b R R { e
nb has th tituti ticularly, b [ th

{her mopl aSkPEEBS § oy BasaepE b Bpepiien T i HErPE: BarsEd fom based

resin layer having a structure in which the thernoplastic polyester-based

resin is dhomrienepent a loy speedi(pentanadhgiyksngth ¢ wapsubed atdhpiinie ed.

Specifically, the foamed nenber of the invention is possible to be easily
when it is peeled at 23°C, SORH%, a tensile rate of 0.3 m/min, and a peeling angle of

10 180°C). Therefore, even when processing and conveyance are performed in a state
where the foamed member is supported by the carrier tape, the foamed member is
still supported by the carrier tape during processing and conveyance. On the other
hand, after processing and conveyance in a state where the foamed member is
supported by the carrier tape, the foamed member should be peeled from the carrter

15 tape. Even when the foamed member is peeled from the 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 is
inhibited or prevented.

20 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

25 peeled from an adhrend without breaking the foamed member even after the foamed



25 peel ed from an adhrend w t hout breaking the foanmed nenber even after the
foamed 6 nenber is adhered to the adherend in a state of 50% conpressi on of
the foamed nenber and aged at 50C for 7 days. In this connection, the
re-workability refers to a property that the foaned nenber does not attach
to the resin surface or netal surface of a device case and the gl ass
surface of an inmage-displaying part and can be 5 easily peeled in the case
where the nenber is installed on an electrical or electronic device or the
i ke as a dust-proof material_ or a sealing material. Wien the foanmed nenber
i s at t achaepnbsr ihedhened tedtbe adherprd Hohataternd 5980 pempiestied okBwieamede f oaned
menber is broken at the tinme when the device is disassenbled for naintenance
or the | ineentendnd hged ath¥°Mefob@rdapsylmtdis comesticoithe leewbdmability refes ta

dust -proof material or a 10 sealing material. Mreover, when the foaned
menber cannebpdiy thaisthke fomeed adnibeodvest e agatteroathd resin sur€meresndalf ficult to
performfractional recovery of individual nmaterials at disassenbling and

thus, re- ygdacfoftddevicl &ist ahd thepylasisuifabé bf drelnageldisfleyiag @arti dndicanpeef er abl e
for the foanmed nenber to have an excellent re-workability. 15 (Thernopl astic

Pol yest er whafeskeRaShAnd 8Y@MWhel8 thel HEMBORL dthIfedsH ¥PakETcRRIEde ltfb%:i& layer

formed on the " thernoplastic resin foamlayer Iis not particularly limted so
| ong as ity.j: f.Or e qr ' e - esin. The
t hormop! ade e 8o tARe es EANEGrOUe ek AT raPPlal S BERSHL
pol yester-based.resin | r is.not.particularly 20 limted so_long,as it is
a resin hdA fé%”i%“@%ﬁ’ ?%ﬁﬁ&ugfﬁfeeoﬁtg’? ﬁghersggﬁéepggl&etdi ac?r‘?ve’(%Slf%B ensati on)
of a polyol component with a polycarboxylic acid nent. Exanples of the
pol yol comERehtS kP bt e e%%g‘wecfﬁvsee léd&a,ssea}%?%h% mApERceidhe  as
et hyl ene ? ycol, 1,3-trinethylene glycol, 1,4-butanediol, i
2- met hy! - 1ikg apd gpkribemsmber may_nok garsy et e fup@inpasiagusgpiradmaterial or a
2, 2-di met hyl -1, 3- propanedi ol , 1, 6-hexanediol, 3
10 sealing material. Moreover, when the foamed member cannot be easily peeled from
the adherend, it becomes difficult to perform fractional recovery of individual
materials at disassembling and thus, re-use of the materials may be inhibited.

Therefore, it is preferable for the foamed member to have an excellent re-workability.

15 (Thermoplastic Polyester-based Resin Layer)
The thermoplastic polyester-based 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

20 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 giycol, 2,2-dimethyl-1,3-propanediol, 1,6-hexanediol, 3-

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



25 net hyl -1, 5- pent anedi ol , 2-nethyl -2, 4- pentanedi ol , 1, 7- hept anedi ol ,
2,2-diethyl-1,3- 7 propanediol, 2-nethyl-2-propyl-1, 3- propanedi ol ,

2-met hyl - 1, 6- hexanedi ol , 1, 8- octanediol, 2-butyl-2-ethyl-1, 3-propanediol,
1,3,5-trinethyl-1, 3-pentanedi ol, 1,9- nonanedi ol
2,4-diethyl-1,5-pentanediol, 2-nethyl-1, 8-octanediol, 1,10-decanediol, 2-
nmet hyl -1, 9- nonanedi ol , 1, 18-octadecanediol, and diner diols; alicyclic diols
such as 5 1, 4-cycl ohexanedi ol , 1, 3-cycl ohexanediol, 1, 2-cycl ohexanedi ol

1, 4- cycl ohexanedi net hanol , 1, 3-cycl ohexanedi net hanol, and 1, 2-

cycl ohexanudpangtdiehiomethwl-Gnpropgl- BB airepanedivlad-nisitylHerdexanedmlhiBene oxi de
adducts of bisphenol A, bisphenol S, ethylene oxide adducts of bisphenol S,

xyl yl ene diatdnediodridbutgphietiatiein®pdopainediahd , 36 Hemethy-dol -pemanddials 1¢9-et hyl ene
glycol, triethylene glycol, 10 polyethylene glycol, and dipropyl ene glycol;

and the | idoaanddioll hidsdiedpnest patancdiie, 2-pwtval 1, SQERABED!, ITE)LdB&nadipRlyvol
conponent in the formof a polyner, such as a polyether polyol or a

pol yest er pahyol o-derandtisss 1978-dhaleaRmato P Y Gl did®! ARl clid HildRnRe! yet her
di ol s such as” pol yet hyl ene gl ycol, polypropyl ene glycol; and

pol ytetr a”ﬁ-@ﬁlﬁff@a&ééﬁ%'l PbLak an diof irlgl%s)‘?dér?@@;ﬁg%ﬁw yEri zation of

et hyl'ene oXi ropyl éne” oxi and the like, and
copol yet her, bt ai copal i.zation thereaf . ,Furthernore, as the
pol yol coﬁ%%%@ﬁ??w?brmgégﬁpﬁgFyégﬁ%%%§ﬂ§ﬂgb%miﬁggh%% having trival ency or
hi gher val en such. as, gl ycerin, trimethylql. _propane, 1,2, 4-butanetriol,
e pencihEhp et atoimatie Rlal Sictyas pusntBalyRrsiyIghe oxiae a0dics

di pentaerythritol can be also used. 2Q Moreover, exanples of the,

pol ycar boxafibispharglA.dushsnein?, athd erpgexide pddctoxhhisphenel 3 wdvigandiols, e. g.,
aromatic dicarboxylic acids such as terephthalic acid, isophthalic acid,

2, 6- napht aad eaphthalene dio)] and etbérazlycols suvhpistdiethelend gtysph osisthylene glyicd], and

4, 4" - bi phenyl di carboxylic acid; aliphatic dicarboxylic acids such as oxalic

10 polyethylene glycol, and dipropylene glycol; and the like. In this connection, the
polyol component may be a polyol component in the form of a polymer, such as a
polyether polyol or a polyester polyol. Examples of the above polyester polyol
include polyether diols such as polyethylene glycol, polypropylene glycol, and
polytetramethylene glycol obtained by ring-opening polymerization of ethylene oxide,

15 propylene oxide, tetrahydrofuran, and the like, and copolyethers obtained by
copolymerization thereof, Furthermore, as the polyol component, for example, a
polyhydric 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.

20 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,

25 azelaic acid, sebacic acid, 1,12-dodecanedioic acid, 1,14-tetradecanedioic acid, and



acid, succinic acid, nethylsuccinic acid, glutaric acid, adipic acid,
pinelic acid, 25 azelaic acid, sebacic acid, 1,12-dodecanedioic acid,

1, 14-tetradecanedioic acid, and 8 dinmer acid; alicyclic dicarboxylic acids
such as 1, 4-cycl ohexanedi carboxylic acid, 1, 3-cyclohexanedi carboxylic acid,
and 1, 2-cycl ohexanedi carboxylic acid; and the |ike. Furthernore, as the

pol ycar boxylic acid conponent, for exanple, a polybasic carboxylic acid
having trival ency or higher val ency such as 1, 2, 4-butanetricarboxylic 5
acid, 1,2, 5-hexanetricarhoxylic acid, 1,2,4-cyclohexanetricarboxylic acid,
trimellitidmenged aligyehs disagoxylic acids perhcasnl . freyelobexangdigarboxylippgd,
connection, the polycarboxylic acid conponent may be any of acid anhydrides
or |ower a.kyyclebexanedigtrbphelseacid.andokd-cyelohetansdicabexplit goitl; auhthetiknt and

t he pol ycarboxylic acid conponent each can 10 be used solely or in

conbi nat i divriiermore, ey thepolycattexgbé aci8peciponemt| for,examebd, hipolyasiepl es of the

t hernopl asti c pol yester-based resin include pol yethylene terephthal ate,

pol yet hyl eafboxghbatid laving tiohlehcy yi Kigher tdemphrubiabhal 2,4-polajlidtcyiberglic
napht hal ate, and the like. The thernoplastic polyester- based resin can be

used 0l elagion J fLheRiHRiMAkb&yliefactdVe, 204-cJRbEeaRe RAfboxIfc héid! findinMeNt i on,
as the thermopiastic polyestér-baséd resin, for exanple, a series of trade

nane "Viraqn: f At L ) H;& . be

pr ef er abl %deé(e)g?p%ggéglﬁﬁ ggijl%n Egﬁfagprgjlsgg It%tﬁsgco n?érjltc '{Jgge&’ 1 rén&%&(g" (gl ass
transition t r at 4 "\iron, 300" | ass, transi tion tenperature of
00 *vi roif ERIGH Fafbedtybeactie Bl iR or iy 7 MBk Bt 7O %555
(one obt ai ned 28 by. di ssolving "Viron 290" in a m xed sol vent of
toluene/né?ﬁ§vy ?ﬁéﬁ&ketone (wei ght ratio: 80/20)), "Viron 30SS" (one

obt ai ned by dissolving "Viron 300" in a n xe sol vent of tol uene/ nethyl
ethyl ketone (wei ghte Ralypleongensphand the golygarbpxlic acid component each can

10 be used solely or in combination of two or more thereof.

Specifically, specific examples of the thermoplastic polyester-based resin
include polyethylene terephthalate, polyethylene naphthalate, polybutylene
terephthalate, polybutylene naphthalate, and the like. The thermoplastic polyester-
based resin can be used solely or in combination of two or more thereof.

15 In the invention, as the thermoplastic polyester-based resin, for example,
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 298S" (one obtained

20 by dissolving "Viron 290" in a mixed solvent of toluene/methyl ethyl ketone (weight
ratio: 80/20)), "Viron 308S" {one obtained by dissolving "Viron 300" in a mixed
solvent of toluene/methyi 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

25 transition temperature of the thermoplastic polyester-based resin exceeds 20°C,



The thernopl astic pol yester-based resin has preferably a glass transition
tenperature of 20C or lower, particularly preferably 15C or |ower. Wen the
glass 25 transition tenperature of the thernopl astic pol yester-based resin
exceeds 20C, 9 curling of the thernoplastic resin foamlayer may sonetines
occur owwng to difference in contraction percentage at application of the
t hernopl astic pol yester- based resin on the surface of the thernoplastic
resin foam | ayer although it depends on the kind of the thernoplastic resin
constituti ngl_the t hermopl astic resin foamlayer. 5 Wen the tenperature is
20C or | ovwelingeefrthe thermpplagtec rasey fospt layern way semnefimenpedquagsing tar dl y occurs.
Incidentally, with regard to the glass transition tenperature, a so-called
"DSC cur vdifferenceingdoptractiompertentagmpasapplicationsofdbe thennppldstoy palyesersur i ng
method wusing a differential scanning calorineter (DSC) and an extrapol at ed
gl ass tr armséd @sin dblthe suyfeceadiithe tibefbplastid resil Bath [A¥elalteoghét dépesdsti ned as
a glass transition tenperature. Such a thernoplastic pol yester-based resin

| ayer may daaye kiidtdfehe tiermuplasticredfn constititiah Whethefm¥plagitt @RsinBAMAR @St i ¢
pol yester-based resin is crosslinked and a structure in which the resinis

not o OSS'WH&?Qre_tJHﬁEI%ERE?s%G%‘E&lﬁ%ﬂ‘%ﬂhﬁ%éﬂhé@;dﬁ%‘o%ﬂ%%%iﬁgésﬂﬁﬁﬁﬂx &l n | ayer

can be forned using a crosslinking agent, ~accor necessity. For
exanpl e, q&rlpgc&hge when the foamed nmenber is used as a sealing nmaterial
(e.g., asealing nmaterial for electric or electronic devices or the like),

wh t I ty i i hesi by the f
morber can be. enrndsaaby FOF et o (R34S rabPE R ERRe X ealt sl
|l ayer in tuge gncroﬂssl i nked .20 f.orm wi t hout usi ng dialwcros ent, and

slipking. a
thus the f ere ¥ de-eleyatipn of fsmpesatyre i determuig gam%wmam%av& ng a high

functionality. To the contrary, when re- .
using a differential scanning calorimeter (DSC) and an extrapolated glass transition

10 temperature defined in JIS K 7121 can be determined as a glass transition
temperature.

Such a thermoplastic polyester-based resin layer may have either
structure of a structure in which a thermoplastic polyester-based resin is crosslinked
and a structure in which the resin is not crosslinked. Therefore, the thermoplastic

15 polyester-based resin layer can be formed using a crosslinking agent, according to the
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

20 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.

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

10



wor kability (re-peeling ability) such as easy recycling ability is desired,
the re- workability of the foanmed nenber can be enhanced by formng a

t hernopl astic pol yester-based resin layer in the crosslinked formwth
using a crosslinking agent. 25 In the invention, the thernoplastic

pol yester-based resin |ayer preferably 10 has a form (or structure) wherein
the thernopl astic pol yester-based resin is crosslinked by a crosslinking
agent. Wen the thernopl astic pol yester-based resin |ayer has the form
wherein the thernmopl astic pol yester-based resin is crosslinked by a

crossl i nkilitg aigem(ora%wwvgwhm@ hetbrmeplastic golysatepdndggtiniparticul arly, a
resin 5 plate) can be inhibited or prevented at the tine when the foaned
menber is aiewhnked by herdsslimiingegentt Mehanrbe tlagsimeptastic polygstst-basedassd resin

| ayer is brought into contact wth the adherend. Moreover, for exanple,
when t he deyerdiay drecfosmbehererarthe tiermbplastppalgester-bgyel yesin &rerbsstiakled Bgan | ayer
and the carrier tape is high and the peeling ability of the 10 foaned
menber fr Qﬁbs‘,shﬁkirﬁgra%ieﬁrasta@bee,itﬁe a@icheadnt tcthendhdrea@(driiedarly 4 tdsiner may be
incorporated into the thernopl astic pol yester-based resin layer. Thus, by

i ncorpor atjizg) &A}@%elf inmbefeldid?tp?exﬁehﬁedtda%ﬁé@;ﬂb %@kh%@?&éﬁ%%&ﬁéﬁ@%@ﬁ& | ayer,

it becones possi e to |l ower contact area between the surface o

t her nopl ast.} ter: : 051 Y, : r t he
pressur o aub EBPVHEE 8 P ASERECRIou ol sl By AT GUIR AR ool ||
becones posiﬁiaﬁll edho eﬁghance the peeling ability of the foanmed nenber. As

above, int® g eY pl astic pol yester-based resin conposition for formng

t he thernoplastic | yester-based resin layer, if necessary,, kno additives
Such fe. bt oss! | HRHENEL AT SR e s thg Sl hesheeneet BrtaR tHedRO AR ng
agent, and an 20 antistatic a%ent may be i ncorporated. . .

polyester-based resin layer and the carrier tape is high and the peeling ability of the

10 foamed member from the carrier tape is not sufficiently obtained, a filler may be
incorporated into the thermoplastic polyester-based resin layer. Thus, by
incorporating the filler into the thermoplastic polyester-based resin layer, it becomes
possible to lower contact area between the surface of the thermoplastic polyester-
based resin layer of the foamed member and the pressure-sensitive adhesive surface

15 of the carrier tape and also it becomes possible to enhance the peeling ability of the
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

20 antistatic agent may be incorporated.

In this connection, the crosslinking agent is not particularly ltmited 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

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

11



In this connection, the crosslinking agent is not particularly limted and
exanpl es thereof include isocyanate-based crosslinking agents, epoxy-based
crosslinki ng agents, nel am ne-based crosslinking agents, aziridine-based
crosslinki ng agents, oxazoline-based crosslinking agents, carbodiim de-based
25 crosslinking agents, active nethylol -based crosslinking agents, active

al koxynet hyl - 11 based crosslinking agents, netal chel ete-based crosslinking
agents, netal al koxide- based crosslinking agents, netal salt-based
crosslinking agents, .peroxi de-based crosslinkjng agents, urea-based

crossl i nkittgechefentiinking.eaentp metel chelsteshased icrryslipiing agentsgnetpl Hoxdent - based
crosslinking agents (silane coupling agents, etc.), and the like. 5 As the
crossl i nkitagedgronslinkang sgeobs, areddlsaly gpsdigkingagegtsapenxiderbaged epoxy- based
crosslinking agent can be suitably used. The crosslinking agent may be used
sol el y orcrossliokimgiagantis pureafbasadocrosslimbing agestsearhinoSpsed tiasslinking eganyl es of

t he i socyanat e-based crosslinking agents include aliphatic polyi socyanates
(e.q., 1, &duplingagdnoybasdiccrdislimbingpapeing, (silare cblplhiey agaitd) ete) anditheskicy anat e,

| ysine diisocyanate, etc.), alicyclic polyisocyanates (e.g., cyclopentyl

di i sogyanahetheGY6dsRiME aghti 8F FdbeRRats-baRARAERAENE ak &R GY ARRbExy-Bhsed)
aromati c pol yi socyanates (e.g., 2,4-tolylene diisocyanate,

4, 4' - di ph " t e :
I p ed?é{ésﬁﬁfd{’&g@ge?tddah%%ﬁ%‘l Qsedl Fhe Cl‘(ﬁﬂﬁll&ﬁgg%%r}é %a%e}iseqmﬁg}l :s&ggsy di mers.

pol yi socyanat es xylyl ene-1,4- diisocyanate;

trimers, rea tcim%i i89 ?tt\%% %Y}{E%o? of the 15 above exenplified aliphatic
pol yi socyanat €s, ali cyclic pol'ylsocyanates, aromatic polyi socyanates, and

aromatic aliphaticgpolyi socyanat.es . 9., trimethyl ol propane/tolyl ene

di i socyanate tri rre$&fb%‘i?®9’s ’EW%}G%O‘& Socwaﬁﬁ'ggggfmssﬁﬁﬁ@ge?&?ﬁtﬁed by Ni ppon
Pol yur et hane | ndystry ., Ltd.), trimethyl ol propane/ hexanmet hyl ene

di i socyandfeluds ﬁh@l?atlaﬁﬁweﬂ%t)aa@-&aﬁﬁ-tetramethylene iisocyanate, 1,6-

10 hexamethylene diisocyanate, lysine diisocyanate, etc.), alicyclic polyisocyanates (e.g ,
cyclopentyl diisocyanate, cyclohexyl diisocyanate, isophorone diisocyanate, etc.),
aromatic polyisocyanates (e.g., 2,4-tolylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, etc.), and aromatic aliphatic polyisocyanates (e.g., xylylene-1,4-
diisocyanate, etc.) as well as dimers, trimers, reaction products or polymers of the

15 above exemplified aliphatic polyisocyanates, alicyclic polyisocyanates, aromatic
polyisocyanates, and aromatic aliphatic polyisocyanates [e.g.,
trimethylolpropane/tolylene diisocyanate trimer adducts (trade name "Colonate L"
manufactured by Nippon Polyurethane Industry Co., Lid.),
trimethylolpropane/hexamethylene diisocyanate trimer adducts (trade name

20 "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

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

12



20 "Col onate HL" manufactured by N ppon Pol yurethane Industry Co., Ltd.,
etc.), isocyanurates of hexanethyl ene diisocyanate (trade nane "Col onate
HX" manuf actured by N ppon Pol yuret hane Industry Co., Ltd., etc.), and the
| i ke], polyether polyisocyanates, polyester polyisocyanates, and the |ike.
Mor eover, exanples of the epoxy-based crosslinking agents include

pol yet hyl ene gl ycol 25 diglycidyl ether, polyglycerol polyglycidyl ether,

gl ycerin diglycidyl ether diglycidyl 12 ether, trinethylol propane

triglycidyl ether, IyC|dyIan|I|ne N, N, N N'-tetral chﬁl- ]
m xyl enedi ﬁFhehé”{ﬂteTfhé{ PippRac tqém&lzi@t ernﬁmca‘éxlaméaeﬂgf%t Etepgly cahid-
Chem cal Conpany Inc., etc.), 1,3-bis (N Nglycidylam nonethyl)cycl ohexane

(trade namexylEreRADing (tradendme ! EE@WX\AMM&@med@sM@mbmlmﬂ}aSConpany
Inc., etc.), 5 1, 6-hexanediol diglycidyl ether as well as various

epoxy- bas e Chemsdah Coapdny hec. | dtk . 1,3 foiy N 2i-gly eyl amiaomleds/] ofclbhexane (trade

nmel am ne- based crosslinking agents include hexanethyl ol nel am ne and the
like and exampMEETRAD-R maiutadinke H@aqa@hlﬁﬂﬁ@dslcﬁenmal @afpirs InaCkttde trade

nane "HDU' (manufactured by Sogo Pharnaceutical Co., Ltd.), ‘trade name
"TAZMe (ma Bha 10 "TAZO'
(man lI\J/F act urmﬁjﬁ%tﬁﬂés(gglo&gﬁgmg eut ?ggéléﬁ% I.Vﬁﬁbugboxyg%gea IESHS?&%S tﬂé}ﬁge anount of

the cr oss! i RORbalfks!b (A EAR B deﬁteraeshhrzmgealgg%%méﬂeepend: ng on the

ki nd of the ernopl astrc polyester-based resin

f bl |
parts by yex,s%aéﬂ%tf%ﬂsﬁa%lme BRhE B8 A e ralsP B e Rt b r%%ﬁségbflflg
Phan 0. 01 BEFES IAHEIGHF TREF LI (BSmBB U5 s By I GAEC bRt o LR, o
t her nopl ast | c pol yester-based resin, formation of crosslinkage with the
crossl i nki Hgdanene "TAZMsmauaciwred by Pogehdarmeceptisa Cof Lidnetradtaamepl ast i ¢

pol yest er-based resin decreases, so that the foamed nenber cannot
10 "TAZOQ" (manufactured by Sogo Pharmaceutical Co., Ltd.), and the like.

The amount of the crosslinking agent to be used can be suitably selected
depending on the kind of the thermoplastic polyester-based resin and, for example, is
preferably from 0.01 to 15 parts by weight, particularly from 0.1 to 10 parts by
weight relative to 100 parts by weight of the thermoplastic polyester-based resin.

15 When the content of the crosslinking agent is less than 0.01 part by weight relative to
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

20 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

25 or more thereof. In the invention, as the filler, powder particles can be suitably used.
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exhibit sufficient re-workability in sonme cases. On the other hand, when the
content 20 exceeds 15 parts by weight, the cohesive force of the

t her nopl astic pol yester-based resin |ayer increases and the resin |ayer
gets hard, so that the sealing ability of the foanmed nenber sonetines
decreases. The filler is not particularly limted and can be suitably

sel ected from anong known fillers and used. The filler can be used solely
or in conbination of two 25 or nore thereof. In the invention, as the
filler, powder particles can be suitably used. . 13 As such powder particles,
for exanpl &s syetaevgerRarticles.der ample piwdere pargiclesdiaving an avgragegagicle
(particle size) of about 0.1 to 10 pm can be used. Exanples of the powder
particl es dmoiaterd ppiisdiesige)aflaboutst.Lite 40 vt can briysede dixamplescafltbé pewder bonat e,
magnesi um car bonate, barium sulfate, zinc oxide, titaniumoxide, alumnum 5
hydr oxi de, pamighssicindéipowdsiydelc, silica,ahwhiy, saotite, @alciomicarbonhtepni t e, car bon
particles, glass fibers, carbon tubes, and the like. In this connection, as

the filler magnefib@raarbotiaty, danihmaatiatecziak 9Rides athniAd oklde, dluaiigumet ar dant, an
inorganic flame retardant is preferred. As the inorganic flame retardant,

for exanpl @ydxfd! AlabhéiPRISrddidd Bnics, A dRAtas nbRmel1Bgd8RM | ame
retardant, a phosphorus-baséd flane retardant, an 10 anti nony-based fl ane

t ar dant : L i - ch i d fl
retardant, yokiciiealikedRYc R Red RIRYRe BRGSO RIbaped 1 are

r et ar dant ( ( ane retar ant generate gas ’conponents harnfu
bhosphor us BuEas ISR ERY Bt aBRAR SUOHErRaTAT 0% DiBeasiariansye
on- ant | moRyPTe RERgart C BN HEATE TRB O ciah CKEmEIG § AUPONEDRRE B es of
ot al _CompAaane 8 PO e AR Rk Aok WA HE SR T ESHTORIE My o at o5
of ms__ngonesi le{gginq)éril;fj—le)ésneidcflfz?nlle 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 at combustion and corrosive to devices 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
15 flame retardant can be suitably used. Examples of the non-halogen and non-
antimony inorganic flame retardant include hydrated metal compounds such as
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.
20 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

25 layer is formed by applying the thermoplastic polyester-based resin or a composition
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oxi de, and hydrates of nmagnesi um oxi de/zinc oxide, and the like. In this
connection, the hydrated netal conpounds may be surface-treated. 20 The

t her nopl astic pol yester-based resin | ayer can be forned by applying a

t her nopl asti c pol yester-based resin conposition containing a thernoplastic
pol yester-based resin and optional additives such as a crosslinking agent
and a filler, on a prescribed surface and perform ng drying and curing,
according to the necessity. Incidentally, at the tinme when the thernoplastic
pol yester-hased resin 25 |ayer is formed by applying the thernoplastic

pol yest er - @sgf@ the ameuay Oét%e &%6@9[%8% POl gSteRBRHITeStD OB thrfSPROSEION he

t her nopl astic pol yester-based resin or the conposition thereof to be

appl i ed (sbiereef &%@ appliegr (selid, comtprfrardry sveight) isaiof pemicalarly limited antl eand can
be suitably selected fromthe range of 1 to 25 g/nR2, preferably 5 to 20

g/ m2. 5 ( Thesuimplyassl¢atedfrant therangRadiitol28ygny, fieterabipSrioP0agi’c el ast oner
resin layer is not particularly limted so long as it is a |ayer forned of
a thernoplastic elastomer resin. The thernoplastic elastoner resin
constituting the thernoplastic elastonmer resin |ayer can be suitably

sel ected from amongrikimeplashie EIRMnGtR&GifLagdrpmer resins. The thernopl astic
10 el astoner resin is generally constituted by a hard segnent part and a

soft segment part Th§@l?éf}nfokfa§iié ¥1’astfoﬁ{er?é%‘?rm%é'§re i_s‘l’oﬁggéﬁtf}ﬁ}éa:rﬁghﬁﬁm & fon

el astonmer resin is a styrene- 1soprene-styr pl astic elastoner

resin, the,J ??Psef{a- @Lgfoﬁ‘{?xighﬁf 6RO astit BlaktonPdr rgﬁﬂ.sﬁ‘h%%einglgﬁhs jpi ts) of the
styrene coffponents I n the styrene-i Soprene- styrene-base er mopl asti c

| ast [ 1 he h t t.and 15 th ti
ni 't of 1 neeoEt G EBREbnaR e e BopN e e o rRE i P el BE 1 n° the
i ti , th ti f the hard t t d.th ft t t i
the  t her nisreled Fremamene ki ermomastrotfiamer Rsinar TperRermoatishtt the

content ratio of the )
10 elastomer resin is generally constituted by a hard segment part and a soft segment

part. Specifically, for example, when the thermoplastic elastomer resin is a styrene-
isoprene-styrene-based thermoplastic elastomer resin, the repeating units (monomer
units or constitutional units) of the styrene components in the styrene-isoprene-
styrene-based thermoplastic elastomer restn correspond to the hard segment part and

15 the repeating unit of the isoprene component corresponds to the soft segment part. In
the invention, the ratio of the hard 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

20 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

25 styrene-based thermoplastic elastomer resins, olefinic thermoplastic elastomer resins,

15



hard segnment part in the thernoplastic elastomer resin is preferably |ess
than 50% by nol and is particularly suitably I ess than 30% by nol. By using
a thernoplastic 20 el astoner resin having a content ratio of the hard
segnent part of less than 50% by nol as the thernoplastic el astoner resin,
adverse effects on elongation and flexibility of the thernoplastic resin
foam | ayer in the foanmed nenber can be effectively inhibited or prevented.
Specifically, exanples of the thernoplastic elastomer resin include 25
styrene-based thernopl astic, el astoner resins, olefinic.thernoplastic

el ast omer PYXFSi;basgs thrpmoplastis elgsiomer f%g}snaﬁhyagﬁecgaeﬁe%@%wgppqs@gi ns,

pol yam de- based thernopl asti¢c el astoner resins, urethane-based

t her nopl as¢lpgomenEsHisenrethagerhased thgymoplagtisr ¢l atomantegins viaylnperade-pesed

el ast oner resins, diene-based_thanDEIastic el astomer resins, and the |ike.
As t he t hetheopoplssticceladtomeoresinsy disharbassdrthéronplastiy elastagnerresins, mad ¢he 5

t hernopl astic el astoner resin can be suitably used. The thernoplastic

el ast oner likesAntlzaheimsoplastid edastahgr resinj partiontdrlpad styrensfbased or nore

t hereof . Exanpl es of the above styrene thernoplastic el astoner resin include
styr epe-i shprdslagicydigsiembassih dahdersaphisltused eThe tierRbplastsd Sigstoied- based

t hernopl astic el astoner resins), styrene-butadi ene-styrene-based

t her mopl asfesiy ha HRliASH 9HRTy JraficBmbinaBeonRARE of ARirRiréstt | ¢ el ast omer
resins), styrene-ethylene- butene-styrene-based thernoplastic el astoner

resins (SEBS-basedgl DenoRast itove @hg%%gﬂt@{]m&ﬁﬂuﬂséastomer resin include

styrene- et hyl ene- propyft ene- styrene- ernopl astic elastoner resins

( SEPS- based_t her.nmopl ast.i c_el.ast paer resi.ns and the | ike, t he styrene-
based tnor usPELTRR Ak enf At R m R e ERf fedfie eyl L o YL ET e
el astoner 15 re]si nis suitable, In the inventjon, as é&%ntngglrag?gl astic

el ast orer {EEPEP aq:tg:relgs}w 1gsing), styrene-butadiene-styrere-base

10 elastomer resins (SBS-based thermoplastic elastomer resins), styrene-ethylene-

butene-styrene-based thermoplastic elastomer resins (SEBS-based thermoplastic

elastomer resins}, styrene-ethylene-propylene-styrene-based thermoplastic elastomer

resins (SEPS-based thermoplastic elastomer resins), and the like. As the styrene-

based thermoplastic elastomer resin, particularly SIS-based thermoplastic elastomer
15 resin is suitable,

In the invention, as the thermoplastic 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:

20 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

25 the SIS-based thermoplastic elastomer resin.
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series of trade name "SIS' [e.g., trade nanme "SI S 5405" (SIS-based

thernopl astic elastoner resin; content ratio of styrene conponents: 18% by
nol), trade nanme "SIS 5002" (SIS-based thernoplastic el astonmer resin;
content ratio of styrene conponents: 20 22% by nol)] and a series of trade
nane "Septon"” [e.g., trade nane "Septon 2104" (SIS-based thernoplastic

el astoner resin; content ratio of styrene conponents: 65% by nol) are
suitably used. In this connection, the content ratio of the styrene
conponents in the SIS based therpoplastic el astonmer_ resin neans a ratio (%
by mol) of the reptathsgeynprlastysclagiemes psisronpaspisndet formingitheve to the
total repeating units in 25 the SIS-based thernoplastic el astomer resin. 16
Into the tthermepryistdlestemesresivdpyereknowe adptives (e, 4 BHer, arflanrgyretardant,

t hernopl astic el astoner resin | ayer, known additives (e.g., a filler, a

fl ame r et aadamtagingageantanagiistgtiageett, a arvssintking agent, eagpniay ba optiosaly nki ng
agent, etc.) nmay be optionally incorporated. 5 The thernopl astic el astoner
resin | ayeincogordted.f ormed by applying a thernoplastic el astomer resin
conposition containing a thernoplastic elastoner resin and optional various

additgves, on a predetiiopRe:is blabRaRr Adth m?elf@.m@ﬂ)rﬂlwwg Eﬂf‘ijn guring,
according to the necessity. Incidentally, af the tinme when P e t%erm)pl astic

el st OMEr (b Ak HladiSmerl R U sRion ARl G 1R TR BRI G BLfSL OTer

) e
resin or a conposition ereo anount of ~t nopl asti c el ast oner

i gt ) i sORSTOURRRE A AR ER or e R o oA b RER B oo (e

range of 1 to 25 g/ nR, preferably 5 to 20 g/n2 as in the case of the
t her mopl as?‘}rg‘gpﬁ?‘%églpgrtggbes%e&e?sé in or the conposition thereof. 15

Incidentally, at the time when the thermoplastic elastomer resin layer is
10 formed by applying the thermoplastic elastomer resin or a composition thereof, the
amount of the thermoplastic elastomer resin or the composition thereof to be applied
(solid content or dry weight) is not particularly limited and can be suitably selected
from the range of 1 to 25 g/m’, preferably 5 to 20 g/m” as in the case of the
thermoplastic polyester-based resin or the composition thereof.
15
(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
20 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

25 chemical method), since residue of a foaming gas remains in the foam, contamination
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(Thernopl astic Resin Foam Layer) The thernoplastic resin foamlayer is
constituted by a thernoplastic resin foamforned through a step of

i npregnating a high-pressure inert gas into a thernoplastic resin and
subsequent |y reducing pressure. Incidentally, in a physical 20 foam ng

met hod (a foam ng nethod by a physical nmethod), anxiety is expressed on
flammability, toxicity, and influence on the environnment such as ozone | ayer
destruction of the substance used as the foam ng agent. However, a foam ng
method wusing an inert gas s an environnent-friendly nethod in view of no
use of sucKIH 2 SUERN YRR HFRHI MPNEERIMAEE 22§ May besrins a Arotlematingarksuiaply (a
foam ng net hod by a 25 chem cal nethod), since residue of a foam ng gas
remai ns i nin plectrenimdevien rpplicrsiondWheren lgve ¢prdarsimation is/kighlysreqwided. npurity in
the gas nmay becone a problematic particularly in electronic device

appl i cat i ofowsdver,en thd foamtmgtngthiodatsingran isettiggh| acleagioamedithotdowever, in the
foam ng nethod using an inert gas, a clean foamw thout contam nation of
such i nmpur icbhteminaidnad sabl ahpmettiesfoan bbebriad, FurthehBoidhwsikegthybichloani ng

met hod and the chem cal foamng nethod, it is recognized that it is
diffigult féani_fngrﬂ_iatﬂod hitPthe@hkmsdal wnuhg rﬁd%h&l?ﬁﬂs@@&%%iz@ﬂ%ﬁq{Is'cﬁﬁicﬁ[t' y, it
is extrenely difficult to formfine cells having 300 mor |ess. As above,
in the inv ' s i - i:81d o a
{her mopl as o e B B R L e A D ep o
10 reducin ressur nd t t her | astic resin foamis used as the

t her nopl as??rgn ﬁg%??ﬁl}ggn,ﬁ ?@y%worﬂggt hi s connection, for the inpregnation of
the inert gas, the jnert gas, may pe inpregnated into an unfoanmed nol ded
broduct ot ded bef FUTENa-Bine fventie ATeh A0 hepr esut sF Leatae SUPTEREBYS el ¢ ed
S bird o omapbiig oo, s o rtesin oa i€ Bed Though 3ep o 1 O

10 reducing pressure and the thermoplastic resin foam is used as the thermoplastic resin
foam layer. In this connection, for the impregnation of the inert gas, the inert gas
may be impregnated into an unfoamed molded product molded beforehand or the
inert gas may be impregnated into a melted thermoplastic resin (melted polymer)
under a pressurized state. Therefore, specifically, as a method of forming the

15 thermoplastic resin foam, a method of impregnating a high-pressure inert 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 subsequently forming the
foam through a step of reducing pressure; or a method of impregnating a high-

20 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

25 showing thermoplasticity and capable of impregnation of a high-pressure gas.
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15 thernoplastic resin foam a nethod of inpregnating a high-pressure inert
gas into a thernoplastic resin and subsequently form ng the foamthrough a
step of reducing pressure; a nethod of inpregnating a high-pressure inert
gas into an unfoanmed nolded product conposed of the thernoplastic resin and
subsequently formng the foamthrough a step of reducing pressure; or a

nmet hod of inpregnating a high 2 0 pressure inert gas into a nelted
thernoplastic resin in a pressurized state and subsequently form ng the

foam by subjectjng.the resin to pressure reduction.and. nol ding are
preferred. lb:JMmPké O Seint Msrmop gy %Péwnlaﬁhuagppwegﬁvwmeﬁuﬁw “ic pol yner)
as a material for the foam(resin foa is not particularly limted so |ong
as it is adepsitypolyetbdensmgdiymedeasitnpelysthyleneyhighwleasipapelzetdylengpr egnat i on
of a high-pressure gas. 18 Exanples of such a thernoplastic resin include
pol yol ef i nliveardswridensitiy holysthiytene, pelnpiopylepe) sopolymers of ethytinewittensi t y

pol yet hyl ene, high-density polyethylene, |I|inear |owdensity polyethylene,

pol ypr opy! erepylenepodpotmnersalf ediyigriecsreprapylbne withpyhare-olefmgol (v taitafe-1,
et hyl ene or propylene with other ct-olefin(s) (e.g., butene-1, 5 pentene-1,

hexene- 1, fedreid1y] Ra@henedimethilpenten€q oty Espdldhersof¢tgleheWitiogleher
ethyl enically unsaturated nononer(s) (e.g., vinyl acetate, acrylic acid, an

acrylate  eglRhicalothdsiydiFS mdabm Bl Nyl Rtate, 48ty3ic ackd, B lacAligehol |
etc.); styrgltr}lle-nllocgggd resins sucheia@%g%’ystgrenea, ’an Vo ackd, B lacAlife

ccrylont 1 Lk W oNEsch) ) SPRAERAL UG (ARREL e ekacaRl e
pol Yot by TR RE RPN RO b RO ipBo i PRSI ol keny
and pol youbgramte PRrl BRI R aRas Sobitoh diniHar S0 Be e MRk B R based
pol y(::L%r bon%&l%re%?&ln%?;cggl%lnﬁ;des; polyetherimides; acrylic resins such as polymethyl
methacrylate; polyvinyl chloride; polyvinyl fluoride; alkenyl aromatic resins;
polyester-based resins such as polyethylene terephthalate and polybutylene
terephthalate; polycarbonates such as bisphenol A-based polycarbonate; polyacetals;
polyphenylene sulfides; and the like. The thermoplastic resin can be used solely or in
15 combination of two or more thereof. In this connection, when the thermoplastic resin
is a copolymer, it may be either 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
20 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

25 of the rubber component and/or thermoplastic elastomer component is not
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pol yphenyl ene sul fides; and the |like. The thernoplastic resin can be used

solely or in 15 conbination of two or nore thereof In this connection, when
the thernoplastic resin is a copolyner, it may be either type of copolyners
of a random copol ymer and a bl ock copolynmer. As the thernoplastic resin, a
pol yolefinic resin can be suitably used. As the polyolefinic resin, it is

preferred to use a resin having a w de nol ecul ar weight 20 distribution and
a shoul der at a high nol ecul ar-weight side, a resin of a little crosslinked

type (a resin of slightly.crosslinked e) .. resin of a.l.ong-.chai.n

b Bnched ¢ PECSES trihted-YIRE PRtk B85 AT hsief PP holuo BppiB e BaLE
rubber conponent, and/or a herrg) | astic el aa}o r copponent together with
the t her mopIeRBpPPRstiGEgSH angtae rublies compopgnt apd/of thasmeplastin SWERMEANd/ or

t her nopl astic el astonmer conponent i S not 19fparticu|ar| limted. The m xing
rati o (% byompersat Jn e mixduganarbe fonpempdeitarmer/lafer = tlﬁé?rtm?ﬁv hstic resin
and t he rubber conponent and/or thernoplastic elastoner conponent in the

m xt ur e nayreferablyol)/eXk emP/é0, morerpreferattly 80/80 t0/R020 dngb¢ mixtupy eftheabl y 10/ 90
to 90/10, nore preferably 20/80 to 80/20. In the mxture of the 5

t her mapl astheemopkabtic s3th drddethe wbliter comppoee ahd/@ntHevmoplasticrolakt@aier c el ast omer
conponent, when the ratio of the rubber conponent and/or thernoplastic

el astoner c6MPPRMENWhérStheesso bhee riBbdi\onipbBbit.antifte thataldpidtioglapfoaner ty of
the thernoplastic resin foamtends to decrease. On the other hand, when the

rati o exceggapSfim BYlessiafive b %i%ﬁ‘ﬁhk%ﬂﬁ’rﬁoﬁiﬁglp Uit 1At tHePRBpRAKIANd thus
It becones difficult to obtain a 0 hi ghly expanded foam The rubber

component 9l RGITRALER 46 ElsPS UATRE oBRPRANE Whd: S0 kio RELHHRELY 11 ted

so long as' i as ru elasticity a I'S Capabl e of foam ng.
weight, the gas tends to leak out at foaming and thus it becomes difficult to obtain a

10 highly expanded foam.

The rubber component or thermoplastic elastomer component is not
particularly limited so long as it has rubber elasticity and is capable of foaming.
Examples thereof include natural or synthetic rubbers such as natural rubber,
polyisobutylene, polyisoprene, chloroprene rubber, butyl-rubber, and nitrite rubber;

15 and various thermoplastic elastomers, e.g., olefinic elastomers such as ethylene-
propylene copolymers, ethylene-propylene-diene copolymers, ethylene-vinyl 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

20 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-

25 following ability when they are used as a dust-proof material or a sealing material.
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Exanpl es thereof include natural or synthetic rubbers such as natural
rubber, polyisobutyl ene, polyisoprene, chloroprene rubber, butyl-rubber,
and nitrile rubber; 15 and various thernoplastic elastonmers, e.g., olefinic
el astonmers such as et hyl ene- propyl ene copol yners, ethyl ene-propyl ene-di ene
copol yners, ethylene-vinyl acetate copolyners, polybutene, and chlorinated
pol yet hyl ene; styrene-based el astoners such as styrene-butadi ene-styrene
copol ynmers, styrene-isoprene-styrene copolyners and hydrogenation products
t hereof; pol yester-based el astoners; pol yam de-based 20 el ast oners;

pol yur et hane- based A# the fehther somppent padior ghermpplasic elastoaer comporanite  and/ or
t hernopl asti c el astoner conponents can be used solely or in conbination of
two or nor be ubttogétheSwitbahe thesmoplastberesing ap oledini selastdmer carhbe sopiblist i ¢

el astomer conponents have, for exanple, a glass transition tenperature of
room t enpeusddurkheoslefihiowdastorrerqusnallP haa strounere, whdie yheaslefinieragikabl y
excellent in flexibility and shape 25 following ability when they are used
as a dust - psRpbnendhid eftlyldie-propdahd AhbERiRPrédent inZPmiopliRe ke @ioc Onponent
and/ or thernoplastic el astoner conponent to be used together with the

ther mapl asgiate dfiSthids isagblolaliﬁfcbﬂlbﬁtiﬁwmmﬁe ﬁas}oteﬁnﬁa%@%me_m@gs thkhe

olefinic elastoner usually has a structure whére the olefinic resin

conmponent : -propyl ene rubber are present in a m crophase
separationﬂgggﬁggéhgﬁﬁn?hus is good in conpatibility with the polyolefinic

resin to be used a he. ther | astic,resin.. In the jnvention, .the.

t her mopl asti ¢ resi 'jln%lbeaﬁvf@o“[’nﬁlge &ﬁ@%ﬁﬁ%&rﬁlg t{"@?ﬂr {h%g?ﬁ“ro %Pf ¥ %f erabl y
further contains powder particles. The powder particles can exhibit a
funct i on addam Padaﬁimsf%mpﬁy birthes saptaingp RPATHCTRaL (196 POMAGE BHTDF Sy 10

i ncorporating the powder particles, a thernoplastic resin foamin a good

foaned st ag¥lby gfupetigiass fnamingruslppeigest at isamfermaiion aFrerefoss byncl ude

powdery talc, silica, _ . _ .
10 incorporating the powder particles, a thermoplastic resin foam in a good foamed state

can be obtained. Examples of the powder particles include powdery talc, silica,
alumina, zeolite, calcium carbonate, magnesium carbonate, barium sulfate, zinc oxide,
titanium oxide, aluminum hydroxide, magnesium hydroxide, mica, clay such as
montmorillonite, carbon particles, glass fibers, carbon tubes, and the like. The
15 powder particles can be used solely or in combination of two or more thereof.
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 um, the particles
may not sufficiently function as a nucleus agent in some cases. When the particle
20 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

25 weight relative to 100 parts by weight of total weight of the thermoplastic resin and
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al um na, zeolite, cal ciumcarbonate, magnesi um carbonate, barium sulfate,
zinc oxide, titaniumoxide, alum num hydroxi de, magnesi um hydroxi de, m ca,
clay such as nontnorillonite, carbon particles, glass fibers, carbon tubes,
and the like. The 15 powder particles can be used solely or in conbination
of two or nore thereof. Incidentally, in the invention, as the powder
particles, powdery particles having an average particle dianmeter (particle
size) of about 0. 1 to 20 Itmcan be suitably used. Wen the average
particle diamefer is less than 0.1 m the particles may not sufficiently
Fiinct s on adheuhoR Célasmggamnd??f Bimaoniasgis s bimer RPBEFY | When 315 Aot axcbeds
20 m the particles may sonetinmes cause gas | eakage at foam forpmation and
thus the cateepoweist ppitistesite dg incprporatediimiessthan{b T pacidaweightrelativg te o pe
incorporated is not particularly limted but can be, for exanple, suitably
sel ect ed f dB@pateby meight of tie: thexmoplgBicyasinsit begomes djfficuliptoathsaiatl y 1 to 130
parts by weight, nore preferably 2 to 50 parts by 25 weight relative to 100
parts by whombgembus 6hanh. Qeithébthef hamk wheerth® pinashti exceedsi i Ogpatlts b1 t he
rubber conponent and/or thernoplastic el astonmer conponent. Wen the anount

of the powgeighpathk iviscesity & the fodia Girpeual &npdsitics@ohipasitidn far part by wei ght
relative to 100 parts by weight of the thernoplastic resin, it becones

difficult ti-RBpRLtc AsilIRICERKbHOAReasd dhll &1L S 1edkAPE mayhRRsiblie anount
exceeds 150 parts by 5 weight, the viscosity as the foamstracture

conpositio i for - AR I in foam remarkably increases
and al so ggg&ﬁ%g?%gﬂé%n%m%t%gggfw% occlﬁfgbgcfpeﬁg%m formation to inpair foam ng

P OPeT o BT o0 S LA o O SETRLRS LG A3 AR P L 25,0,
|t 05 alsop 10 dlsadvant a00),  THSLELPLEy bRl ek Bhicst b buy STerred to
10 disadvantage). Therefore, in particular, it is preferred to incorporate powder particles
(e.g., various powdery flame retardants, etc.) having flame retardancy as the powder
particles into the foam member in the applications such as applications of electrical
and electronic devices where impartment of flame retardancy is indispensable. In
this connection, the flame retardant can be used together with powder particles other
15 than the flame retardant.
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
20 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

25 non-halogen and non-antimony inorganic flame retardant include hydrated metal
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(e.g., various powdery flame retardants, etc.) having flame retardancy as
the powder particles into the foam nenber in the applications such as
applications of electrical and electronic devices where inpartnent of flane
retardancy is indispensable. In this connection, the flame retardant can be
used together with powder particles other 15 than the flane retardant. In
the invention, in the powlery flanme retardant, an inorganic flanme retardant
is suitable as a flane retardant. As the inorganic flame retardant, for
exanpl e, a brom ne-based flame retardant, a chlorine-based flane retardant,
a phosphorcagppuardssueh apalumdpamdwdroxids magnesismybyskigudehydnaies et ar dant, or
the Iike 20 may be used. However, since the chlorine-based flane retardant
and br oni nenagassidm dxidefeickelt axidianand §udratestod npgnesionpondezinciokede and the hunan
bodi es and corrosive to devices at conbustion and the phosphorus-based

f1 ame ret aliftantn eidcaniectionythd hgdrdtedimhénkecongicamdantayltewarfacoleated. The

har nf ul ness and expl osi ve nature, a non-hal ogen and non-antinony inorganic

flane ret ardatire@iddundeas be Ladd 301415 ©F in ExAbIRkESN 6f tvd6r BorddBreddl ogen and
non-anti nony inorganic flanme retardant include hydrated netal 22 conpounds

such as al um num hygiRxEAe.of TBARGSI4MR AYAG B anibifk 8F B Mime FERAASR UM

oxi de/ ni ckel oxide, and hydratesS of magnesi um oxi de/zinc oxide, and the

like. In thige g?&&[ﬁggﬁ){ ﬁ{hic&lﬁﬁ Mt & R f&%ﬁﬁ&!&?%ﬂ% Pected from

surface-treate anme retardant can bé use I n conbination

of two or npre the J-n.the cas f Usi Jbhane.retardan t he, _anount
O the 11 anbé SiabOSEIElo Todk by EiehE resBlabty %)Sgg)t&c}ﬁl Xr"Yi}g}i‘etirﬁ{“ﬁéﬁt‘%H’c‘f% be,
for exanple, suitably selected from .the range of 10 to 70% by wei ght

b et or by Ssurb0RBedpm I GHTe FERBRSAN (CBPRSOBE TRt e PrEoMbam
structure conposition (conpasition for thernoplastic resin foanm). Wen the
anount of tVheerrthagmougt af g dtameretsadans & be ysqdois tagramall, thp effestrafdlamst £ ane

10 retardant is small. To the contrary, when the amount is too large, it becomes difficult
to obtain a highly expanded foam.

Various additives may be optionally incorporated into the foam structure
composition {composition for thermoplastic resin foam). The kinds of the additives
to be added according to the necessity are not particularly limited and various

15 additives usually used for foam formation can be employed. Specifically, examples
of the additives include a foam nucleus agent, a crystal nucleus 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,

20 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

25 resin foam is not particularly limited so long as it is inert to the thermoplastic resin
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10 retardant is small. To the contrary, when the anount is too |large, it
becones difficult to obtain a highly expanded foam Various additives may
be optionally incorporated into the foam structure conposition (conposition
for thernoplastic resin foan). The kinds of the additives to be added
according to the necessity are not particularly limted and various 15
additives usually used for foam formati on can be enpl oyed. Specifically,
exanples of the additives include a foam nucl eus agent, a crystal nucl eus
agent, a plasticizer, a lubricant, a colorant (pignment, dye, or the like),
a UV absor hed js capabletafomipdegnttiomnExampleathenepfaganide cabén diexide, aitradenf or ci ng
agent, an antistatic agent, a surfactant, a tension-nodifying agent, a

shri nkage- gagwenbhd cheddleNt Thede bhiss dhdyybemsdi fay angixbgenOf tR&eCinayiewdf
vul cani zi ng agent, a surface-treating agent, a flane retardant in any form

other  tham,ge RAWIRL of iﬁfﬁ??.:gr?aﬂ@n bhE rdgid ‘?mﬁr'@gﬁat?&ﬂé@é in®d tHeltfedttiPldgike(s) to be

added may be™ suitably selected from anohg the range where foamfornmation is
not i npai red:and %n] ug a RLd; . PR astic resin
can be adog élg rseeg\a/aglr%, %tﬁ}émle%ér © fgggl tk%l%g{é usé‘g@%@?‘ﬁ%ﬁ?@f mat |h'on of the
t her lastic 25 resjn foam.is not.particwarly l.imted so |on S. It i
nert Fo ¢ he-t her ndgriernare, Homn ey Gieidl Ehgibistion aF Snpagilt el intd
Exanpl es thereof i r]cl ude carbon di Bxihde, nitrogen gas, air, and the |iKke.
These gaseshatgrmeplagticresis. heabeyg pigh-Ripssuflier gas (BATHGHIBHY, 43 anount of
i mpregnation and rapid inpregnation rate into the thernoplastic resin to be
used as a wWhvedd)as prederablyanfagmpecraioabeatedilotheisupsseritival stater siiuiligsefl. 5
Furthernore, fromthe viewpoint of acceleration of inpregnation rate into
t he t her nophegdtsiia theetienmoplhsticalzsmantriegdes ane slusrmiximeat a ligh cOpemtriatioh & |y,
carbon dioxide) is preferably in a supecritical state. In the supercritical
state, sol wbkdibley Mdreotdreatgapidipredsiee drop raftepinisreptatics sincé higheases and t hus
m xing at a high concentration is
10 concentration impregnation is possible as mentioned above, generation of foam
nuclei increases and density of the bubbles which are formed through growth of the
foam nuclei increases even when porosity is identical, so that fine cells can be
obtained. In this connection, critical temperature and critical pressure of carbon
dioxide are 31°C and 7.4 MPa, respectively.
15 At the time when the foam is produced by impregnating a high-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
20 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

25 may be impregnated into the unfoamed resin molded product molded beforehand or
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possi bl e. Mdreover, at rapid pressure drop after inpregnation, since high 10
concentration inpregnation is possible as nentioned above, generation of
foam nuclei increases and density of the bubbles which are forned through
grow h of the foam nuclei increases even when porosity is identical, so
that fine cells can be obtained. In this connection, critical tenperature
and critical pressure of carbon dioxide are 31C and 7.4 MPa, respectively.
15 At the tinme when the foamis produced by inpregnating a high-pressure
inert gas into the thernoplastic resin, the production nay be carried out by

a batch nakhedt phemey Be ampasgamet intonhd aicltbd HefMPpRSHd feslBfdddr kRaM i s
bef orehand nolded into a suitable formsuch as a sheet formto form an

unfoamed r gsifledBleIfiffe RN WiGithe asi{ PAYDE siBjeRE 19 hﬁd&ﬁﬁg)at tHeh@fle WRn

hi gh-pressure inert gas is inpregnated into the 20 unfoamed resin nol ded
product, ;s released to effect foam ng. Alternatively, the
product i o%@gﬁgﬁggﬁﬁdéd out by a continuous nethod wherein the

conposition for resin.fo i_s,.kneade i,th the high-pressure inert gas under
an elevated press P%Cléﬁ%mp,ag@[}%e}*’ emegggréﬁoig?%lrgﬁﬁz\émIli/pW%Pﬁe‘fhe

nol di ng, thereby the | di ng .and, f oam ng being carried Qut at the sane
tinme.2As a@b‘i)@?’a{%’e’n\?‘r}i‘ga{ e’@&?'%"ﬂ?&?l’%eﬁm SEpucH theugtaaged g$iBamed resin
nol ded product nol ded beforehand or 24 the inert gas nmay be inpregnated

i nto the n@plded produckibpsiluds 3 methodiod meldeg agpmpgseian d tharmeplastc gasth t hen t he
resin may be subjected to nolding at the tinme when pressure is reduced.
Speci fi cal foam @omphsitivhfer fshenstnivéureheomaipingst thermeygasticfrosim asoptiadliced 5
by the batch method, exanples of the process for producing the unfoaned
resin nol dddedtomsiptiient Hid/oiden Gptivkiahddradplagiocklagomer opeGicht, aRdf or

thernoplastic resin foam (conmposition for foam structure) containing a
t her mopl asgpifonaPpbwderdiart9dd Sitihe other additive(s) by means of an extruder such as a
10 single-screw extruder or a twin-screw extruder; a method of homogeneously
kneading the same composition for thermoplastic resin foam as above by means of a
kneader provided with blades, such as roller, cum, kneader, or Banbury type and
press-molding the composition into a predetermined thickness using a hot-plate
press; and a method of molding by means of an injection molding machine, and the
15 like method. The molding may be performed by a suitable method capable of
affording a molded product having desired shape and thickness. Cells are formed 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
20 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

25 are grown by heating. The cell nuclei may be grown at room temperature without
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rubber conponent and/or an optional thernoplastic el astoner conponent, and
opti onal powder particles and the other additive(s) by neans of an extruder
such as a 10 single-screw extruder or a tw n-screw extruder; a nethod of
honogeneously kneadi ng the same conposition for thernoplastic resin foam as
above by nmeans of a kneader provided with blades, such as roller, cum
kneader, or Banbury type and press-nolding the conposition into a

predet erm ned thickness using a hot-plate press; and a nmethod of nolding by
means of an injection nolding machine, and the 15 |i ke nethod. The nol di ng
may be perpoforednpihecheating aepe Afadrhbacadbpabgmvaf as afdvey dinegessarypbyled pr oduct
havi ng desired shape and thickness. Cells are forned in the thernoplastic

resin throughl eoddiag wikipesld vedterod 54 shie iy, ehd thesnailaaicresin fuavh@aned resin
nol ded product (nolded product of a conposition for thernoplastic resin

foam is pbpeRed! I thiPEQARREIEH, YEBHEHS thE uBfimRIe@TE4h NBSH Blodudiie ndt
hi gh- pressure 20 inert gas (carbon dioxide or the like) Is injected

(i nt r oducegd it Qs HTRHAMIA hiFbOLM o PIAFHIDE d Pafd s1dpS duflfle fie unf oaned
resin nol déad'up@gcig]gt , a pr es%ﬁr e-?}g%ucf ng sFe’p ll51\/\f1e$r eﬁ%r ggisuerel ‘lgs rel eased
(usually, Q atppspheric pr I t the tine wh he. .hi gh-pressure
i nert ggas %réct}’feﬁitg‘?sﬁﬁ%ycﬁl?%?g‘g‘ﬁi’t‘ é%p {% sudgﬁ%err{agaés %@‘Fﬁe %ﬂé’legiougn t he
t her mopl asti c. resin, and optionall i,.f. necessar a heating step where the
ol | nuch oFOBBERYY bF BT RBET 1l 20eHEncE he Hetting mAGHd b e EARULSE 1 Gom
tenperature without 25 performing the heating step. After the cells are
grown as athevell nuglehdwevgpnconyentionabmgansguch ag water hatv ol bagh det fdl.fi x t he
shape, the thernoplastic resin foamcan be obtained. In this connection,
shape of tha-anéoayéat-infraied inetlidddn preattindtared irnastiatiqya microwaae liyadiagit,ed and
may be any of a roll shape, a plate shape, and the |like. 5 Moreover, the
i ntroduct i anl the likheahbglhdppted s inghémeré, agake nmpamed cesin neddwiyirodeant i nuousl y
or discontinuously. In addition, as the heating nmethod at the growth of
10 (unfoamed molded product) to be subjected to foaming is not limited to sheet shape
one and variously shaped ones such as a square pillar can be used. The unfoamed
resin molded product to be subjected to foaming can be also prepared by the other
molding methods other than extrusion molding, press molding and injection molding.
On the other hand, in the case where the thermoplastic resin foam is
15 produced by the continuous method, the foam can be produced through a kneading
and impregnation step where a high-pressure inert gas (carbon dioxide or the like) is
injected (introduced) to sufficiently impregnate the high-pressure inert gas into a
thermoplastic resin while kneading a composition for thermopiastic resin foam
(composition for foam structure) containing the thermoplastic resin, an optional
20 rubber component and/or an optional thermoplastic 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

25 extruder to perform molding and foaming at the same time. Moreover, optionally (if
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the cell nuclei, known or conventional means such as water bath, oil bath,
hot roll, hot-air oven, far-infrared irradiation, near-infrared
irradiation, mcrowave irradiation, and the |ike can be adopted.
Furthernore, as the unfoaned resin nolded product 10 (unfoaned nol ded
product) to be subjected to foamng is not limted to sheet shape one and
variously shaped ones such as a square pillar can be used. The unfoaned
resin nol ded product to be subjected to foam ng can be al so prepared by the
ot her nol di ng net hods ot her than extrusion nol ding, press nolding and

i nj ection nedeshang, there ine betihduddibnteating stdpewhears ehabed! gudléiearé BRIVWIDPY asti c
resin foamis 15 produced by the continuous nethod, the foam can be

produced tﬂi\{a@iﬂgh Adtef RIROEHIRGire gitfvil APAHRYB A nBEesS4rd PoYHi € cSolltigdRitREeRISUr e
inert gas (carbon dioxide or the like) is injected (introduced) to

suffi ci entyyief f@ﬁ)@%@é}ﬁgéhﬁe Mo lagiie Hesfh fdaRT <|§an9?éoﬂt5&hed.ar%1& besvEopl astic

resin while kneading a conpositio ernopl astic resin foam

(conposi ti r f NIl Al t e i C in, an
Opt 1 onal - 20 Bl IR E b Seh A A e o bl BB S kel B T ey
conmpopent, and, optional.powder rticles and.the other. additive(s) by neans
of anext r¢AiEFd QQfg%l%alhm?%‘i“ﬁGI"é& H‘rgewcj%"r QIfdp l'gre oghsrfhafp reéWJé?%ruder and
a nol ding and pressure-redugi ng tep where pressure is released (usually,
up to at moMereves ap}ﬂ%@@éPéyafbé@OE&@Wm%thﬁﬁaopleﬁrﬁp@gmom Faying hesbpl asti ¢
resin foamthrough a die provided at the end of the 25 extruder to perform
nol di ng anthapeaniqugreailipnshape ee any piher Rinpesnastbe sptabbnsaleojed i f 26
necessary), there may be included a heating step where the cell nuclei are
grown by heati ng. The amoutthef the high-pressuge ment gas tabewexed s me pesgatayly by
rapid cooling with cold water to fix the shape, the thernoplastic resin
foam can bemabd ahd &g fordxemphe wboutkdh@adi tod 02hby weidle gelativot theegapnd nol di ng

and pressure-reducing step can be 5 carried out using an injection nolding
machi pe orahfientlofkige AEARGpIaARTesiR&oBPobite Tt may be mixed with suitable
regulation so that desired density and expansion ratio are obtained.

In the gas impregnation step in the batch method and in the kneading and
impregnation step in the continuous method, the pressure at the time when the high-
pressure inert gas i1s impregnated into the unfoamed resin molding or the composition

15 for thermoplastic resin foam may be suitably selected in consideration of the kind of
the inert gas, operability, and the like and may be, for example, 6 MPa or more (e.g.,
about 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

20 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.

25 Moreover, in the pressure region of lower than 6 MPa, cell diameter and cell density
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Mor eover, a nethod capable of affording a thernoplastic resin foam having a
sheet shape, a square pillar shape or any ot her shape may be suitably

sel ected. The amount of the high-pressure inert gas to be mxed is not
particularly limted and is, for exanple, about from2 to 10% by wei ght
relative to the total 10 amount of the thernoplastic resin conmponent. It may
be m xed with suitable regulation so that desired density and expansi on
ratio are obtained. In the gas inpregnation step in the batch nethod and in
t he kneadi ng apd . ippregnation, st i.n the contjnuqus nethod, the pressure
at the ti nEEmEIPLY ﬁ@wE%-cwps%ﬁgaﬂ%ﬁeswg oply 3 hﬁfeemﬁtaéaomml@fwe

unf oamed resin nolding or the conposition 15 for thernoplastic resin foam
may be sui @dbdlyn@éqr@egégll idandvrendreiosiecome diffichl. ki nd of the inert gas,
operability, and the |ike and may be, for exanple, 6 MPa or nore (e.g.,
about from 6 to 10MdvPayer, mrtbé gaabhpregndviem soep imthe bateh guethabanid infthem 8 t o
100 MPa). When the pressure of the inert gas is |lower than 6 MPa, cel

growt h i s kegudirgadildanipregriatianistep iankk caltinudhanetted, iraempsratee at thege, so

t hat i nconveni ences such as a 20 | owered dust-proof effect tends to occur

and tBus tRmeGARR the hphlpRERi& lefitoas 19idpregnatBE fAY 3R AftBahBP FQANAoRIEJaMDUNT
of the inert gas under low pressure is relatively small as conpared with

I e e R e I

to decreas ormed, sot unt o t he gas

per cell c rary Lner d. t cel | di ter c S _extr |y |arge.
25 Mor eove&,‘%F%1%5&%?u322§e%eg#ea&dgﬁg g}eﬂn%@%&i egﬁl %l%ﬁﬁﬂgl, ecsgr%lc{eg?fg(ﬁlgtaer and
cell densit 27 remar kabl y change by.changing.filtration pressure only a
lttle, SoMdfANEDRT nSETAIRg ol BeaDU iy dat dhe ikfy (R FmAgEniemay Bds t o
becone difficult. Mreover, in the gas inpregnation step in the batch nethod
and in t heabauh&am h@;tca%mqrpﬁ@g%am%a i theppai¢h mpthod ofieiimgtRgaatieR hod, t he
tenperature at the

10 temperature in the case of impregnating the high-pressure inert gas into a sheet-shape

unfoamed resin molded product is about 10 to 200°C, preferably 40 to 200°C.
Moreover, in the continuous method, the temperature at the time when the high-
pressure inert gas is injected into the thermoplastic resin composition (composition
for thermoplastic resin foam) is generally about from 60 to 350°C. In the case where
15 carbon dioxide is used as the high-pressure inert gas, the temperature at the
impregnation (impregnation temperature) 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
20 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

25 produced. For example, in the case where the thermoplastic resin foam is produced
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5 tinme when the high-pressure inert gas is inpregnated into the unfoaned
resin nol ded product or the conposition for thernoplastic resin foamvaries
depending on the kind of the high-pressure inert gas and the thernoplastic
resin and can be selected froma w de range. In consideration of
operability and the like, the tenperature may be about from 10 to 350C. For
exanple, in the batch nethod, the inpregnation 10 tenperature in the case of
i npregnating the high-pressure inert gas into a sheet-shape unfoanmed resin

nol ded product is .about 1 0, 200C, preferably .40 to 200C. reover, in the
cont i nuousg"fr@l*’fﬁS’&ﬂ‘n’t“l"’rle\S gl évr‘éﬁﬁeée%f’ﬁr& Tt?e“aﬁor%ﬂ\ﬂ‘gé‘ﬁ of fhe edﬂgtgﬁﬁ@%ﬁr e inert
gas is injected into the thernoplastic resin conposition (conposition for

t her mopl astheend @S the exdmder psiaganapsmbly (awally Otk tord-Benmbingerder toksep ke case
where 15 carbon dioxide is used as the high-pressure inert gas, the

t enper at ur preasur¢ hftheiinpde ghthei extrudemiprtbe katadog arshpepregnation step. pr ef er abl y
32C or higher, particularly 40C or higher in order to keep a supercritical
state. |n Theefthe\ie opdersswbrrin druthickghatnerplastibecqin Essnirtke cedpositign bhite i s
not particularly limted but is preferably about from5 to 300 MPa/ second

f or obt ai nitdgherafdplatio gesie Gusn Exdhededethicigh Mg RAYEK Eaﬁ bieou1@ Bk ifbaméERREr at ur e
in the above heating step 1is, for exanple, about 40 to 250C, preferably 60

to 250C Fh'ifghb:? AR ch raﬁ%.cq{d%éi/ér,t}f?th%%,hsiﬁcﬂhe%ﬁ‘g‘lﬁeiﬁhsi@ﬁ?Qt?t‘?is%tF he
t her nopl astic esin foam a thernoplastic resin foam having a high

expansi on Btﬂ%ﬂngfi,ctﬂg .tlB@krperSQgi"ﬁ‘(%qvoam%rrbﬁ@&éhﬂﬁe&){ootﬁ?&l%??og%grfrrg&\é@.@}tggfhghat

a thick thernoplastic resin am-can 25 produced. n
B ST R RS IER TR LR
coep 1 he WGSBS iRE! Biieitg POTSRIAGS BRAERYY OR AR B BaY g S
| %;nat ! &?ck%%sespéf 0.50 to 5.00 mm. In this connection, in order to obtain such a thick
thermoplastic resin foam, the relative density of the thermoplastic resin foam (density
after foaming/density in an unfoamed state) is desirably from 0.02 to 0.3, preferably
from 0.05 to 0.25. When the above relative density exceeds 0.3, foaming is
insufficient, and when the density is less than 0.02, the strength of the foam
15 sometimes decreases, so that the cases are not preferred.
In the invention, the apparent density of the thermoplastic resin foam (or a
thermoplastic resin foam layer) may be suitably set depending on the intended
purpose but is preferably 0.2 g/em’ 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
20 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,

25 foamed structures such as an independent cell structure, a continuous cell structure, a
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Therefore, in order to obtain the thick thernoplastic resin foam the
conposition of 5 the thernoplastic resin foam extruded through the narrow
gap should be foamed at a high expansion ratio. However, hitherto, since

t he high expansion ratio is not obtained, the thickness of the foam forned
islimted to thin (e.g., about from0.5to 2.0 nm. To the contrary, in
the case of the thernoplastic resin foam produced using the high-pressure
inert gas, it is possible to continuously obtain a foam having a final 10

t hi ckness of 0.50 to 5.00 mm In this connection, in order to obtain such a
thi ck themmedlcaltsirociuescontiinmg thesvestiustiaes cam whesmsitiojledf Wihen thheppaypdtast i ¢
resin foam (density after foam ng/density in an unfoaned state) is
desirably demsity Of (2 thernfbpBastgerresie fadh Yor £ thermOplasiid iesio. f85m [¥¥ehekdeedabove
relative density exceeds 0.3, foamng is insufficient, and when the density

is less thanoQ/Qed, fédheing beenBédinbffichatf Oathe dfhed BERE, iWiRE tHEGERAFES, SO that
the cases are not preferred. In the invention, the apparent density of the

t her nopl as i n e
sui tabl y s%%é"é%%?n‘%. SIS uehath PITRL ARG SR R uehpmgice

or | egs, 1'?1 fBEl%fl ﬁfé&’@& rﬁés (Q;/nﬁlgﬁa 2* dé&%&s’ef,ysfoggxgtpﬁé c%e%ﬁ Eﬂ? elrpedl?’ g/ cn8

or | eSs. Pover pare ensi astic resin
f oam (or ather stl nfo th i.S, pr. f [cmB or
more, more pref e t@‘%b &?ﬁ%ﬁﬁl" t el‘ﬁéleﬁﬁg’ éﬁ? t%"é aﬁt‘gfesflhe
t her nopl astic re5| n foam .or a ther | C re5| n foam | ayer) can be
control | ediosf orégmrmqpiﬁj i ﬁ@l@iﬂﬁ&hgﬁe tth%frw 3sHE resip foAm BrRrnshetsur e of
the inert gas to be inpregnated. Mreover, through the regulation of the
expansi on eutthyoneanstofie puingleing 260th oA A8 dns tr 4@ mum eed thectizeasf t e pisnchegendent
cell structure, a continuous cell structure, a 29 mixed cell structure
cont ai ni ngsanrtpéses peasunidur Also cthn thiekmesnis medseced Mhmwanshes appad dil gadensity of
the thernoplastic resin foam (or a thernoplastic resin foamlayer) exceeds
10 having a diameter (¢) of a measuring terminal of 20 mm. A volume of the
thermoplastic resin foam is calculated from these values. Then, the weight of the
thermoplastic resin foam is measured by means of an even balance having a
minimum scale of 0.01 g or more. From these values, the apparent density (g/cm’) of
the thermoplastic resin foam 1s calculated.
15 The thickness, relative density, and apparent density of the thermoplastic
resin foam (or a thermoplastic resin foam layer) can be adjusted by suitably 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
20 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

25 resin foam layer), as the cell structure, an independent cell structure and a semi-
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0.20 g/cnB, 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) sonetinmes remarkably decreases,
so that the case is not preferred. Incidentally, with regard to the
apparent density of the thernoplastic resin foam (or a thernoplastic resin
foam | ayer), the thernoplastic resin foamis punched out by neans of a
punching tooth of 40 mm x 40 nm and the size of the punched sanple is
measured. Al so, the thig¢kness is neasured by neans of a 1/100 di al gauge 10
having a dfoafigveys emiyinggreadent Lell SIHEUChiSRANIGA o2 stieture vBPRHEIST t he

t hernopl astic resin foamis calculated fromthese val ues. Then, the weight
of the tHadappderitgel strastuge parhthel contiprenscel] shyctvsanrs pseseahard,/te raiad ance
having a mninmum scale of 0.01 g or nore. Fromthese val ues, the apparent
density (gkawBpartitulatlidimibest) moppméiried andgiantidudanty,iascediadtmatiae edntaibinglhe

t hi ckness, relative density, and apparent density of the thernoplastic
resin foans@efor endréqraniqilasdy PO%r @snorefodalie indypendenpdeliotnatjrepbaibnby sui t ably
selecting and setting the operation conditions such as the tenperature,

pressyre, @BghdrindBlasiic Figh fAASisi sUREIIENati on step and kneading and filtration
step, the operation conditions such as the pressure-reducing rate,

temperature and RbeSMcardinidRReR IR AR AEHGENSE BeThv Ao Atk AR di N

pressure-reduci ng step, eating tenperature in the heating step

R T S e S T N T

t he ki nds nert gas, asti

conponent s_and/ or . the _therno st.i c el ast pmer co nent. In this

connecti o ,oriet’faglﬁtqﬂghe tPFFE‘PWp&éE? %@W@ﬂﬂngﬂa%n?@rn@geqw%ﬁl‘%&“gﬁ of 25 resin
foam | ayer), as _ the cell strgctea;g?e an i_.ndependent cell structure and a
semi- 30 cahut Bidas mEnPrsierablcahouhp 8dedMek r ucture (it is a mxed cel |

structure wherein the _ ) _
10 Moreover, the foamed member is usually processed into various shapes

according to the apparatus to be used and then commercialized. On this occasion, the
foamed member can be processed and conveyed in a state where the foamed member
is adhered to a carrier tape (i.e., the foamed member is supported by the carrier tape
to be as a foamed member laminate).
15
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
20 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

25 adhesive surface of the carrier tape, the foamed member can be processed and
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I ndependent cell structure and the continuous cell structure are present and
the ratio is not particularly limted) are preferred and particularly, a
cell structure containing 80%or nore, particularly 90% or nore of the

i ndependent cell structure portionin 5 the thernoplastic resin foamis

sui tabl e. The shape and thickness of the foam nenber of the invention are
not particularly limted and can be suitably sel ected depending on the

i nt ended purposes. For exanple, the thickness of the foaned nenber can be
selected fromthe range of about 0.5 to 5 nm preferably about 0.8 to 3 mm
10 Mor eoveabnvéyed i aamre wierdyde foaned mehbyr Bradhesdan thapeesvakisetistishiapes
according to the apparatus to be used and then commercialized. On this

occasi on, ddhesivd aafRd ofelieirieapd eFatRGesaestrRndriaenyeihedhérmoplatiat € where
the foanmed nenber is adhered to a carrier tape (i.e., the foanmed nenber is

suppor t ed r#&?’yae%f}?-bﬁ?erd][rjeﬁih AR tﬁ@thpﬁnaaaﬁicfér?g??ﬂeﬁ&m%},é@dm@m)medl5 Foared

Menber La te The foaned nenber |amnate o e I nvention has a

anove- mont Tane ¥ Q4fe e RIS EERREH v B RER B8 i R Be 1P

above- menti oned _ _ I's use _ he’ | am nate
ape 1 SOHIE TEPHERGE B Sy AselegrrEna CRarTpr Sl BBBIYLT: er - baced
< br oughiTPYREOR GhEelgR DIRRERES HEthe Bes HIED YerEmPed BXads U surt ace of ¢ he
carrier tape. Accordingly, since the foanmed nenber |am nate has a
constitution in Wh¢ ghpvienaentinned sarrigriiene s gonpritireldrly dimited rdkisur e- sensi ti ve
25 adhesive surface of the carrier tape, the foamed nmenber can be processed
and 31 important to have a pressure-sensitive adhesive surface. In this connection, it is
important for the carrier tape to exhibit a pressure-sensitive adhesive strength
10 (adhesive strength) sufficient to support the foamed member at the processing and
conveyance of the foamed member and, on the other hand, exhibit such a pressure-
sensitive adhesive strength (adhesive strength) that the foamed member can be easily
peeled without breaking the surface of the foamed member at the peeling of the
foamed member.
15 Therefore, as the carrier tape, a pressure-sensitive adhesive tape or sheet
having a pressure-sensitive adhesive layer of any of various 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
20 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-
sensitive 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-

25 less pressure-sensitive adhesive tape or sheet having a constitution wherein it is
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conveyed in a state where the foanmed nmenber is adhered on the
pressure-sensitive adhesive surface of the carrier tape. Further, since the
surface of the thernoplastic polyester-based resin |ayer or the

t hermopl astic el astoner resin |layer of the foanmed nmenber is adhered to the
pressure-sensitive adhesive surface of the carrier tape, the 5 foaned nenber
can be easily peeled fromthe carrier tape with inhibition or prevention of
f oam breakage, at the tinme when the foaned nenber is used. The
above-nmentioned carrier tape is not particularly limted but it is inportant
to have a fpregbof 2pensesenetivalidiesive laygrlome. In this connection, it is
inportant for the carrier tape to exhibit a pressure-sensitive adhesive
strength 10 (adhBEsthegressuengnbitive afifésiveciotming thy ppasaret seasifioaadiesivenber at
the processing and conveyance of the foaned nenber and, on the other hand,
exhi bit sugferdexdngisiibfrhe peisihrel s6asifl 0 edHesR eHth@NBiNtHeadPaRd pressatd-engt h)
that the foaned nenber can be easily peeled w thout breaking the surface of

the f0am%'%eﬂﬁmeadlfe&ivtehﬁcm&@Mﬂfsgr-easeafﬁes_smag&giﬁ%rataﬁéhsive%ﬁn%th%n%t%e?., as the

carrier tape, a pressure-sensitive adhesive tape or sheet aving a

presslr e- 303 %ﬂgé’s%rég&ﬁgﬁ%eadhﬁ%’i%ﬁ, %?nt??%cmf?{bbmf)&s% cr)?s%ﬁ?e%#é‘hiéﬁi%@”“ tive

adhesi ves can use articular he vie chreving both of
adhesi vene and peeli.ng ability with the .foaged. nenber, an acrylic
r ossur - WBRITTr U6 JatiEeR B RS re st ATl APk iraased
pressure-sensitive .adhea’gve | ayer, of 20 an acré/l i C.pressure-sensitive
adhesi ve dBRSHIeHTeRgYe ARbEsyesCaFrhaneDaRes Pressuss-sersitveradhgsiveonponent of the
pressure-sensitive adhesive can be suitably used. Such a pressure- sensitive
adhesi ve trahanyde-bagash Pragfpraraknsitnieradbesivesn 8pPXynbaser pressere-segsitive
pressure-sensitive adhesive tape or sheet with a substrate having a
const i t ut iadhesivesy winyl alkgl etbstibased peessiter seositivh edhasevels afpeorinesbdsed med on at
| east one side of the substrate or a substrate 25 | ess pressure-sensitive
adheadl ve tpapsuersehkieiet aibasiveg, andcthiedike! Moreaverhtheqiressuite-sedisitive adhesive

may be a hot melt type pressure-sensitive adhesive. The pressure-sensitive adhesive

may be used solely or in combination of two or more thereof. The pressure-sensitive

adhesive may be any form of pressure-sensitive adhesives such as emulsion-based

pressure-sensitive adhesives, solvent-based pressure-sensitive adhesives, oligomer-

15 based pressure-sensitive adhesives, and solid pressure-sensitive adhesives.
Moreover, the substrate in the pressure-sensitive adhesive tape or sheet is

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

20 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

25 pressure-sensitive adhesive layer in the pressure-sensitive adhesive tape or sheet as
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32 forned of a pressure-sensitive adhesive |ayer alone. In the
pressure-sensitive adhesive formng the pressure-sensitive adhesive |ayer,
exanpl es 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 pressure-sensitive
adhesi ves, pol yester-based pressure-sensitive adhesives, urethane-based
pressure-sensitive adhesives, f | yam de- based pressure-sensitive adhesives,
epoxy- basé eB@E@%UPEﬁ§€H§ﬂPFV%d'ﬁﬂﬁ@gp es, vinyl alkyl ether-based
pressure-sensitive adhesives, fluorine-based 10 pressure-sensitive

adhesi ves, and t Adel thedoamed mspmher 1y subigsiekionracessingispiayéo JfHLdi ve nay be a
hot melt type pressure-sensitive adhesive. The pressure-sensitive adhesive
may be usauedaptraiipedoshape usingivhe brainted ro¢mbendamnate pbthehryension, thikdoamed
pressure-sensitive adhesive may be any form of pressure-sensitive adhesives
such as emmbarcabdsesblatpd by peekns drdbimed nedibes froasthesatriernapd abled
pressure-sensitive adhesives, oligomer 1 5 based pressure-sensitive

adhesi ves, foamed shibdr fuessdlited sepedidd theowthreling gt the VerfavEbetwieb@ tigubst rat e
in the pressure-sensitive adhesive tape or sheet is not particularly

limted andamb®mettRPRAE hel REH& 135 KREpsus gshdfoait dfuchitb iftekAdlyStGhhras

plastic filnms and sheets; paper-based subStrates such as paper; fibrous
substrate%dﬂk

SUbSUT 2t S A e ARHED LC s A oL Ay UL
heet s and TN natLE e Bidinf A BiocBloTmink S, R 36 Bledh < olbst rat es
Btc) . 1 m A gBT R B AR S LE ST PRESF T WET ek at o and
the 10 dust-proof material to be used at the time when various members or parts are
mounted (installed) to predetermined sites. In particular, the foamed member can be
suitably used also at the time when a small-size members or parts are installed to
thin-model products.
The various members or parts capable of being mounted (installed) utilizing
15 the foamed member are not particularly limited but examples thereof include 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
20 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

25 capable of being mounted utilizing the foamed member, there may be mentioned

34



25 pressure-sensitive adhesive layer in the pressure-sensitive adhesive tape
or sheet as 33 the carrier tape are not particularly limted. After the
foamed nmenber is subjected to processing so as to forma predeterm ned
shape using the foanmed nmenber |am nate of the invention, the foamed nenber
can be isolated by peeling the foaned nenber fromthe carrier tape. The 5
foamed nenber thus isolated is peeled through peeling at the interface
between the foaned nenber and the carrier tape, keeps a good foam structure
with hardly any qr no occurrence of foam breakage where breakage occurs in
the f oam G#ne IarTegarald the Hse o bekerd g IPASe-EURE PRYIECSUSAAGSPRYIRBNed shape.
Therefore, the foanmed nenber processed and isol ated using the foaned nenber
| ani nat e imachies ghd FENEEISLO dust -proof material to be used at the time when
vari ous nenbers or parts are nounted (installed) to predetermined sites. In
particular, the foanmed nenber can be suitably used also at the tinme when a
smal | -si ze nenbers or parts are installed to thin-nodel products. The

vari ous nmBiaRris opelepasiiis Dexjebl e of bei ng nounted (installed) utilizing 15
the foanmed nenber are not particularly limted but exanpl es thereof include

vari gus menber STRY elR@titorielecBofi! ddviceQT thé REEASEH Haﬁ@aéﬁﬁ&tioﬁxgrm{iaﬁ of

such nenbers or parts for electric or electronic devices include

i mage- di sp| 180 n{@?r{ﬁé?'issuseﬁ,pﬁ{cffh@%ﬁf%genﬁgﬁédl tgﬁih%@ phdBSG8L 801 /A% N9

menbers) to be installed to | mage- ayl ng devices such as l1quid crystal
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menbers or optica par

ool 15126 CATR! 56,00 |SPSEs) 9.0 Lotialiedp e e commnl colion
\breover, eier(]:tero}cli?:a ev?ceqsgg%roﬁstﬁﬁﬂor? ?n 3/ 1sc z;tur%eerglbglrsorapa(gtut%tr_t}E)er glgcttrirc{%trer al
10 electronic device is mounted (installed) to a predetermined site through the foamed

member. Specifically, as the electric or electronic devices, there may be mentioned
electric or electronic devices (e.g, mobile communication devices such as so-called
"mobile phones"” and "handheld terminals") having a constitution that image-
displaying devices (particularly, image-displaying devices in which small-size image-
15 displaying members are installed as optical members) such as liquid crystal displays,
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
20 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

25 thermoplastic polyester-based resin layer and/or a thermoplastic elastomer resin layer
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for preventing | eakage of tanner froma toner cartridge. Thus, as the toner
cartridge 25 capable of being nounted utilizing the foaned nenber, there
may be nentioned 34 toner cartridges and the like to be used in

i mge-form ng devices such as copying nmachines and printers. Electric or

el ectronic Devices 5 The electric or electronic device of the invention has
a constitution in which a foaned nenber is used, and the above-nentioned
foaned nenmber is used as a foaned nenber. In the electric or electronic
devices, the foanmed nenber is, for exanple, ysed as a dust-proof material
(seal i ng Hareferaed 0W1%O§Whééh?rﬁtop&ﬁfst1°é¢% Gagnlayerand srothedayer, a
constitution in which a nenber or part for the electric or 10 electronic
devi ce i ssulstiatedd &.i apessureaynsitiveaadhesiyelayen pethedikeds formadyn thesthesaned
menber. Specifically, as the electric or electronic devices, there may be
ment i onedsidelof dierthernmopladteotesiofoamdaxerces (e. g, nobile conmmuni cation devi ces
such as so-called "nobile phones” and "handheld term nal s") having a
constitution that imge- displaying devices (particularly, inage-displaying
devices in which small-size inmage 15 displaying nenbers are installed as
optigal mpevPLERICch as liquid crystal displays, electrolum nescence

di spl ays, and plasma displays and caneras and | enses (particularly,
smal | -si ze canera ; i : Wor:1 rts are
installed thr oughsﬁhﬁgﬂ#%‘g%?%e E@B%gﬁp]gﬁﬁg ?eggllgrlﬁg%ﬂetg)t%rwoﬁ?c devi ces may
be product hi Nt | S, i.gknes shape, and the
| i ke ther geo reh&%&;ﬁ{ean%r%? p%'&z;tﬁp %/gnu‘}legﬁﬁlilsl fo%ﬁ@gﬁqggﬁ%ﬁi}acﬂ%secti on, it is
sufficient that the foaned nenber has a constitution that a thernoplastic
pol yester-based resin | ayer and/or a thernoplastic elastonmer resin |ayer

is/are formed on at | east one side &one side or both sides) of the
Production Example 1 of Foam

10 Forty-five parts by weight of Polypropylene [melt flow rate (MFR): 0.35
g/10 min], 55 parts by weight of a polyolefin elastomer (MFR: 6 g/10 min; JIS A
hardness of 79°), and 120 parts by weight of magnesium hydroxide (average particle
diameter: 0.7 wm) 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

15 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

20 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/em® 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.

25
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t hernopl astic resin foamlayer. However, the nmenber may have a constitution
that a 25 thernopl astic pol yester-based resin |layer and/or a thernoplastic
el astonmer resin layer 35 is/are forned on one side of the thernoplastic
resin foamlayer and another |ayer, a substrate (e.g., a pressure-sensitive
adhesive layer), or the like is fornmed on the other side of the

thernopl astic resin foamlayer. 5 EXAMPLES The followng will specifically
explain the present invention with reference to Exanples but the invention
is not limted to_these Exanples. Production Exanple 1 of Foam 10
Forty-five parts Byrampight of Pol ypropylene [nelt flow rate (MFR): 0.35
g/10 mn], 55 parts by weight of a polyolefin elastonmer (MFR 6 g/ 10 m n;
JIS A hardness ofA m&ed sohicent pbtqlugneémemyleshylketore (veeighdstion hydr oxi de
(average particle diameter: 0.7 m as a powdery flanme retardant were
kneaded aforanet/datipe+20/20)ewad add200@Caitheradpldstic polyestekhesedaresindnadeandme ed by
Japan Steel Wrks, Ltd. (JSW, and 15 then extruded into a strand shape.

After wat evirgR2bsSUmahbifichiréEb TWRShEOb., Rd Oglasy frisstion feRiperdi@renbaq bei ng
effected. The pellets were charged into a single-screw extruder

manutact UsQel R¥drPRARertRRn: ka? w N‘%g;) 18 ufeAhB QB ¢ Ak kAot ifesh fon ect ed

under a pressure of 22 MPa/cn? (19 cnR after injection) in an atnosphere

ons oog 3oy, waih! il SUTLXARL HELLEC Al S BRE LG of udRAmeline hO @

was cooled to-a enperature oam n hen "‘extruded from a

die to obtain a foam (f.oaped structure).. The foam had. an arent density
of 0. 12" SRR AT b BRI aMoRRCt & B, ity A ISR PRSI E e °T o
ot N A e e e WhES was honted to 1708 for 3 Suces and difed T Forma "2ving a

thermoplastic polyester-based resin layer (coat layer) on the surface of the foamed

10 structure, thereby a foamed member being obtained.

Example 2
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:

15 former/latter=80/20) was added to a thermoplastic polyester-based resin (trade name
"Viron 2988" 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 resuiting 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).

20
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
25 "Viron 2988" manufactured by Toyobo Co., Ltd.; glass transition temperature; 64°C,
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36 Exanple 1 A m xed solvent of toluene/ nmethyl ethyl ketone (weight ratio:
former/latter=80/20) was added to a thernopl astic pol yester-based resin
(trade nane "Viron 29SS" manufactured by Toyobo Co., Ltd.; glass transition
tenperature: 64C, 5 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 foaned structure A in an application anpunt
of 6 g/n2 as dry meight (solid nmater weight). Thereafter, the whol e was
heated to 1.l0C for d dri 0,.f hernD astjc.

ol yest er SEHABHHFL gqnﬁeﬁltaéléom 07y MaledPy ool e 3p1g AEreh PorSebtritioming 10
structure ereby . a me nber bei ng obt ai ned a A foanmed
menber WaQS%b %Wﬁé(li‘t Pﬁ‘fi)aﬁéeggﬁ%g s Has applisd rpn@ﬁﬂ‘bf“érlgx r@)ﬁ%é‘a"{eﬂat a m xed
sol vent of toluene/methyl ethyl ketone (weight ratio:

f or mer / | aste¢tesoA 2030 dpBliceHgs @moynkot hbgmp pisalsy w,elgimwdsit r@atemmht} esin
(trade name "Viron 29SS" manufactured by Toyobo Co., Ltd.; glass transition
tenperature: 64C, solid matter concentration: 30@6by meight) to dilute the
solid matter concentration to 25% by weight and the resulting one was

appl ced onto one $Hxatmpbedof the foamed structure A in an application anount
of 10 g/n2 as dry weight (solid mater weight). 20 Exanple 3 A foaned nenber

was obtai ned in thefsMe MBRBar wasSobthinkd aileame BAGRPhS M@iargplmlxed sol vent
of toluene/nethyl ethyl ketone (weight ratio: forner/latter=80/20) was

added 0 gxidiPiiIRAIARE] SoldEHIKIRORERDARAN| BRI RelbhE AU gheE 25 "Viron 29SS’

manuf act ured by Toyobo Co., d.; glass |t|onte erature: 64C,
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,
10 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 15 g/m” as dry weight (solid mater weight).

Example 5

15 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

20 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). Thereafter, the
whole was heated to 110°C for 3 minutes and dried and then aged at 50°C for 2 days

25 to form a thermoplastic polyester-based resin layer (coat layer) on the surface of the
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37 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 anount of 17 g/nR as
dry weight (solid mater weight). 5 Exanple 4 A foanmed nenber was obtained in
the sane manner as in Exanple 1 except that a m xed sol vent of

tol uene/ net hyl ethyl ketone (weight ratio: forner/latter=80/20) was added
to a thernopl astic pol yester-based resin (trade nane "Viron 30SS"
manuf act ur.ed by Toyobo Co,, Ltd.; glass transition tenperature: 9C, 10 solid
matter co rstquchise, theowbhe REP&HF?“@@‘gﬂPﬁF@“?ﬁ%Lsolid matt er
concentration to 25% by weight and the resulting one was applied onto one
surface of the foanmed structure A in an application anount of 15 g/m 2 as
dry weight (solid mater weight). Exanple 5 15 A m xed sol vent of

t ol uene/ net hyl et Mxamiplt Gne (wei ght ratio: forner/latter=80/20) was added
to a thernopl astic pol yester-based resin (trade nane "Viron 30SS"

manuf act ured by Teyfuamedanembérdwas abtainsd inf theSaineamarinenpeinsExumeple3C, solid
matter concentration: 30% by weight) to dilute the solid matter

concent r akk&upt it a ABYedYolveritBTolaBkk/metynethyl kétofle (WaBE: rafel onate L"
(manuf actured by N ppon 20 Pol yurethane Industry Co., Ltd.) was added in a

ratio of forﬂ%‘iﬂatf&y‘zz\??%%asr SRy e tﬁé?moé%ti??ﬁlfy_%st%}’-bmdggﬁn?fra&l_ @anme .

t her nopl astic po I'-based resin as crosslii nki ng agent. he
ool cat Lot Taaaee BRn BBy 05 ChT B bt P AR el 5% 1
2ged at  sothd Bine BRsEnR RSPt & SehDignle e SR pRef Ginchbidiprigs n
Layer ( CO%E%I b%ry&nrei)ghtc,) r}u;tgee}, frgég r?e?rr?e Q(Eoltoggte L\?)‘B(manufactured by Nippon
10 Polyurethane Industry Co., Ltd.) was added in a ratio of 3 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 14 g/m® as dry weight (solid mater weight).

15 Example 7
A foamed member was obtained in the same manner as in Example 5

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,

20 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

25 an application amount of 18 g/m’ as dry weight (solid mater weight).

39



foamed structure, thereby a foanmed nenber being obtained. Exanple 6 A
foamed nenber was obtained in the sanme manner as in Exanple 5 5 except that
a m xed sol vent of toluene/ nethyl ethyl ketone (weight ratio:

former/l atter=80/20) was added to a thernopl astic pol yester-based resin
(trade nane "Viron 30SS" manufactured by Toyobo Co., Ltd.; glass transition
tenperature: 9C, solid matter concentration: 30% by weight) to dilute the
solid matter concentration to 25% by weight, further, trade nane "Col onate
L" (manufactured by N ppon 10 Pol yurethane Industry Co., Ltd.) was added in
aratio of 3 parts by weight relative to 100 parts by weight of the

t her nopl asti c pol ster-gased resin as a crosslinking agent, and then the
resul ting one vvas%;‘d Bl onto one surface of the foaned structure Ain an
application amount of 14 g/nR2 as dry weight (solid mater weight). 15 Exanple
7 A foamed menber AniRamsskEpmber was ?gfél@ﬁh%thﬁeﬁﬁﬁ@rmweifﬁs exErammples  except
that a m xed sol vent of tol uene/nethyl ethyl ketone (weight ratio:

f or mer / | aexeaptgon 2Mixeh solaentaf tolwene/metnepiyhketione fokigbttatio: based resin
(trade nane "Viron 30SS" manufactured by Toyobo Co., Ltd.; glass transition
t enpeér at ufermedEttez686/a0) drasraddedrto acheramipiastic polyedfevbhayedvesightrhdé nade | ut e the
solid matter concentration to 25% by weight, further, trade nane "Col onate
L" (manuf aviddh &5 0y oNpppafctited By MRybenEol N4ds klays fransitibd thrped@areadded in a
ratio of 5 parts by weight relative to 100 parts by wei ght of the

ther nopl asbee AR ohanfdibRS]dtaBy HeIIRPR dillkh I 89ARaerand then the

resul ting one€ was app onto one surface’ o oaned structure Ain 25

EQ a?rglplei g%&ﬁ&ﬂtmm 29% b%famg/gﬂigarﬁ‘lsthg E’é’suﬂﬁig%]‘fe \&fsoiﬂquieg%gl&)r oﬁ’(\éegugﬂkg of 39

the foamed structure A in an application amount of 10 g/m” as dry weight (solid

10 mater weight).

Example 9
A toluene solution was added to a thermoplastic elastomer resin (trade
name "SIS 5405" manufactured by JSR Corporation; a styrene-isoprene-styrene-

15 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

20 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

25 resin layer (coat layer) on the surface of the foamed structure in the same manner as
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A foaned nmenber was obtained in the sane manner as in Exanple | except that
a m xed solvent of toluene/nethyl ethyl ketone (weight ratio: 5

former/| atter=80/20) was added to a thernopl astic pol yester-based resin
(trade nane "Viron GK-110" manufactured by Toyobo Co., Ltd.; glass
transition tenperature: 42C, solid matter concentration: 100% 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 Ain an
appl i cation_anmount. of 10 as dry. ight .(solid 10, ma wei ght) .

arbrm! o o TRERBR B SsspLbTeetarth Sk chaditatfay L ChRgRids  esi o
(trade nane "SI S 5405" manu[)actu ed by JSR Corporation; a )

st yr ene- i SOPHENMSISOPIANETELTeHE %?Qégerﬂ?é’ avHplelastamer dpsiny eantent ratde af  cont ent
rati o of styrene conmponents: 18% by nol) to dilute the solid matter

concent r asstyene: nEOTEhls: dvodtn mahavastised énstaadiof gheotrede name 298 498" ont o one
surface of the foanmed structure A in an application anmount of 15 g/nR as
dry wei ght{mésufactiretelt efSRu€iogirptitm). a Mayer bar. Thereafter, the whole was
heated to 80C for 3 minutes and dried to forma thernopl astic el astoner
resim 20 | ayer (coat layer) on the surface of the foanmed structure, thereby
a foaned nenber being obtained. Exanple 10 A foanmed nenber was obtai ned by

form ng a thernopl@&higle gl astomer 25 resin layer (coat |ayer) on the
surface of the foaned structure in the sane manner as 40 in Exanple 9

except that trade AgiEnedhemBEO%as &E‘E%ﬂl}éﬁ%?t&!ﬁﬁﬁﬂ bYindrfb R4 RIS @

styrene-i soprene-styrene-based thernoplastic el dstonmer resin; content ratio

gf4 0 5§t Yreng&if Panglo &%Q{ I%t-yeI% %%)tpé( sm:lc)e ob3fie i’bsa?rfledi s%tcﬁl?g inotfhetsgr%etan}lqlgr pane SIS

in Example 9 except that trade name "Septon 2104" (manufactured by Kuraray Co.,
10 L.td_; a styrene-isoprene-styrene-based thermoplastic elastomer resin; content ratio of
styrene components: 65% by mol) was used instead of the trade name "SIS 5405"

(manufactured by JSR Corporation).

Comparative Example 1

15 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
20 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.

25
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(manuf actured by JSR Corporation). 5 Exanple 11 A foaned nenber was obt ai ned
by formng a thernoplastic elastoner resin |layer (coat |ayer) on the
surface of the foamed structure in the sane manner as in Exanple 9 except
that trade nanme "Septon 2104" (rmanufactured by Kuraray Co., 10 Ltd.; a
styrene-i soprene-styrene-based thernoplastic elastonmer resin; content ratio
of styrene conponents: 65% by nol) was used instead of the trade nane "SI S
5405" (manufactured by JSR Corporation). Conparative Exanple 1 15 The
foamed structure foamed nenber as it was. Conparative
Example 2 A vinyIA%ce %’@ﬁﬁggéﬂﬁggéin emul sion (trade nane "C- 965"

manuf actured by N ppaon rbi.de lndustries. Co. . |lnc.) S lJ,ed onto one
surface of the fo%ggnylfggg{%#@gg%%m ‘?‘hreéw(igfﬁﬂ? PRE iﬁ\&éﬂgﬁ%&gf 20 g/ n2 as
dry weight (salid ter. weight).. Thereafter, the whol e s heated to 110C
for 3 m ntPE“’éE‘?%Fﬁ‘Heg?’D’z\é‘pPB“ g&?&r@%ﬂﬂ“ﬁwes (‘E’OJP&S &aﬁégalae@wg@m?npéy fCq coat

| ayer) on the surface of the foamed structure, therepy a foamed nenber

bei ng obt &fkkefoapsd structyrhHariapmappisation anamnof i f g magsedryrweiphis@aliénul si on
resin (trade name "Ni cazol TS-824 manufactured by Ni ppon Carbide Industries
Co., 3 nc. materssweight)i ddemmatter, shewhotef washeatfd tbHa 0f G doret msutes and drigd fon an
application amount of 15 g/m2 as dry weight (solid 5 mater weight).

Ther eaf t efforrh hevinl acetawalssbd adsadlatyer {codli@yérp bn Shedurtiice of almdfodmedd t o

structure, thereby a foamed member being obtained.

Evaluation
10 Adhesive strength was measured on the foamed members according to
Examples 1 to 11 and Comparative Examples 1 to 3 by the following method of
measuring adhesive strength and also re-workability was evaluated on the foamed
members according to Examples 4 to 7 and Examples 9 to 11 by the following

method of evaluating re-workability.

15
Method of Measuring Adhesive strength
After each material to be measured was stored in an atmosphere of
23+2°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
20 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

25 double-sided adhesive tape (irade name "No. 500" manufactured by Nitto Denko
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forma vinyl acetate-based resin |layer (coat |ayer) on the surface of the
foamed structure, thereby a foaned nenber being obtained. Evaluation 10
Adhesi ve strength was neasured on the foaned nmenbers according to Exanples
1 tol 1 and Conparative Exanples 1 to 3 by the follow ng nethod of

measuri ng adhesive strength and al so re-workability was eval uated on the
foamed nenbers according to Exanples 4 to 7 and Exanples 9 to 11 by the
following nethod of evaluating re-workability. 15 Method of Measuring
Adhesi ve strength After ggch maéer} gl .to_be neasured was stored in an

at nospher &OBPoraBaROvithopt HHSIRHIRY B¥tobation fTpa e sHpRst plgtcatipeashrrsnt.
conditions: in accordance w¢th JIS Z 0237), a foaned nenber of 20 nm x 120
mm was adHdeadomedequisedios peelinmmpthedoamed member wap mepsiired vagerkagknber (trade
nane "ECT- 755" manufactured by Nitto Denko Corporation) of 30 mm x 120 mm
by reci pr conditing ofia texsileratefof 20y nondkightspedibpeetiagont fosimherlovaspeaihe whol e
was allowed to stand for about 30 mnutes to prepare a sanple for

eval uat i opeelity) a€ atdrhgeratuapef 132°00 a e chidieyTbLs 04 SRIEMN e 8 pbeling sighper t
plate (e.g., a bakelite plate having a thickness of 2 mm) though a strongly

adhersi ng Hﬁodw%t&nﬁhéﬁ%e%%%ﬁeﬁﬁtht@m@ i PER N B pedied stallat tﬁ@ﬁéélﬁaggur ed by

Nitto Denko 42 Corporation) wthout blister and exfoliation fromt

support p : +4hi r i i f oanmed
o EAPRSIBRITSIATRIE N s e 08 ARHLASE R BREHL Py, |

(1 90 P SghaRE ARy Sacl T 1 ARGE 95 QB LETRRILY © ©
adhesive gtrentiltddNdle Matdlted piifh RECHEHiRE Ghinlcelild B3ofistdrd
Sangyo Co., Ltd.) and the evaluation of the pressure-sensitive adhesive strength
10 (adhesive strength) at low-speed peeling (tensile rate: 0.3 m/min) was conducted
using a universal tensile compression test machine (trade name "TCM-1kN B"
manufactured by Minebea Co., Ltd.). The results of the measurements were shown in
the columns of "high-speed peeling" and "low-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 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
20 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

25 compressed state that the thickness of the foamed member becomes 50% of its initial
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was visually confirmed. In this connection, the evaluation of the
pressure-sensitive adhesive strength (adhesive strength) at high-speed
peeling (tensile rate: 10 mmn) was conducted using a high-speed peeling
test machi ne (manufactured by Tester Sangyo Co., Ltd.) and the eval uation
of the pressure-sensitive adhesive strength 10 (adhesive strength) at

| ow- speed peeling (tensile rate: 0.3 mmn) was conducted wusing a universal
tensil e conpression test machine (trade name "TCM | kN B" manufactured by

M nebea Co e neasurenents

., Ltd. Th | t f h i th
ol aore oftickfits” Merkafiel, §¥ad S oS g i R By g Moued ", "
ti | v. | Tab , the "i.nt " th | ed st at t
oo har b ReTom eheh pHBrTIL oFreRas gt ie B e e RO Ea VBABES and

the carrier tape for foanmed nenber and the "foanl represents a fact that
peel i ng ocbseyed and rewpH@EbHEY srasevelnatedmegerdingto the ingeMeluatipn e, | f oam
breakage occurs). Method of Evaluating Re-workability 20 A foanmed nenber was
arranged tstandaxls. diheeaniuation eashlés arecshowm in dablel D nbpecifiallyuthediesrits-wergr ene
copolynmer plate, an acrylic resin plate, a glass plate, and a stainless

st eel5 pl atshpwadn theadolithe of CABS" ay @ablef2 inhthe Caserthak the ablerefdistther side in

the case of the foamed nenber according to the Conparative Exanple 1) cones

into cont@efloNtrilb-tubRli@#hayRe capslyire plholie thea IR bf ahcBPGi Pibld 2days in
such a 25 conpressed state that the thickness of the foaned nenber becones

50% of i t§ykpd %ﬂs@khatﬁ?é ﬁdTi;ceFéﬁ'aQ§ $he e CALISSlatel %n %Y@?:ofﬁ%ﬁ] S EQRsd"GAM

tenperature and then the foanmed nenber was peel e rom each adherend. The

peeled st af@;a H} fig cggee{hi%gﬂif\g?ﬁer\éha Mhleélasg $L VR iR éogﬁmgcﬁagijsi"tﬂ was

eval uated according to OW ng eval uath o~ standards e eval uation
o ke LA T AR T L
10 Evaluation standards for re-workability
O: Peeling occurs at the interface between the foamed member and the
adherend.
4 Part of the coat layer or the foamed structure A of the foamed member

remains attached on the surface of the adherend.

15 X : Peeling occurs in the foamed structure A of the foamed member.
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acrylonitrile-butadi ene-styrene copolyner plate, in the colum of "Acryl" in
Table 2 in the case that the adherend is the acrylic resin plate, in the
colum of "G ass" in Table 2 in the case that the adherend is the gl ass
plate, and in the colum of "SUS" in Table 2 in the case that the adherend
Is the stainless steel plate, respectively. 10 Eval uation standards for
re-workability O0: Peeling occurs at the interface between the foanmed nenber
and the adherend. ,L: Part of the coat |ayer or the foaned structure A of

t he foaned nmenber renmins attached o.g];hg surface of the adherend. 15 X :
Peeling occurs in the foaned structur A f the foaned nenber. 44 Table 1

H gh-speed eelin Low seed pegl | Per Ssuri?“n,s,lil VEQPeeI’(fé:I ‘?t ate
Pressure-isensitive Peg estre—st h—adhestve 20 mm
/20 nm1 2.6 interface (Préaﬁra' sahﬁrvﬁa ePecl2d Raté ntPﬁssfumseImﬁhv% | rHectled e | 3 2.5
Interface 0.85 interface rface 0.7y interf 2.5 interflace
0.67 interface Exanpl g @dges?fe Stref’% ce 0.65 int eap#’mé’%s e‘?gﬂi 4 interfaceg 0.70
interfaceg 8 2.4 interifaceaN@0&ini nterface 9 2. 30 WNA¢emhace (0. 60 interjface
1 2.6 interface 0.90 interface
2 2.4 interface 0.96 interface
3 2.5 interface 0.85 interface
4 2.5 interface 0.77 interface
5 2.5 interface 0.67 interface
Example 6 24 interface 0.65 interface
7 2.4 interface 0.70 interface
8 2.4 interface 0.71 interface
9 2.30 interface 0.60 interface
10 2.30 interface 0.70 interface
11 1.60 interface 0.15 interface
Comparative | 1 3.0 or more foam 0.87 interface
Example 2 3.0 or mor¢ foam 1.13 interface
3 3.0 or more foam 1.14 interface
Table 2
Re-workability
ABS Acryl Glass SUS
4 JAN JAN JAN O
5 JaY @) O
6 O O O C
Example | 7 O O O Q
8 @] O O O
9 O O O O
10 O O O O |
5 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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10 2.30 interface 0.70 interface 11 1.60 interface 0.15 interface
Conparative 1 3.0 or nore foam0.87 interface Exanple 2 3.0 or nore foam
1.13 interface 3 3.0 or nore foam 1l.14 interface Table 2 Re-workabilit
ABS Acryl Gass SUS 4 AILAO 5A000 60000 Exanple 70000 O
80009000100005 As is apparent from Table 1, since the foaned
menber according to each Exanple has the coat |ayer of the thernoplastic
pol yester-based resin or the 45 thernoplastic elastoner resin

(thernopl astic polyester-based resin |ayer or thernoplastic elastomer resin
| ayer), stthasmppleste elagomanresde &hormemasticquwhyestardaped resisday¢seorenhanced and

t hus foam breakage at the peeling fromthe carrier tape is prevented in
bot h caseshamaplestibieitospeeesip tykinstrength dhithel sovfaspelidie feshedgentert he 5

ot her hand, since the foaned nmenber according to Conparative Exanple 1 does

not have can 6@@hhdmeyé andefistfbemibecikagde aeib peslimcfiomthegartrier Gpayar ati ve
Exanples 2 and 3 have a coat |ayer of a vinyl acetate resin, the foam
breakage \Wa&fegtdd both EAcEoLihe HidlR spea Reli AR IREIhe!l6wRpOLLPedingUIGh the
5 other hand, since the foamed member according to Comparative Example 1 does not
have a coat layer and the foamed members according to Comparative Examples 2 and
3 have a coat layer of a viny! acetate resin, the foam breakage where the surface of
the foamed member is broken occurs.

Therefore, even in the case of the high-speed peeling, it is confirmed that

10 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

15 where a thermoplastic polyester-based resin is crosslinked, it is confirmed that re-
workability is 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

20 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.

25
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Therefore, even in the case of the high-speed peeling, it is confirmed that
10 the foam breakage at the peeling of the foanmed nenber fromthe carrier
tape can be inhibited or prevented by providing a coat |ayer of the

t her nopl astic pol yester-based resin or the thernoplastic el astonmer resin on
the surface of the foaned nenber. Mreover, as is apparent from Table 2,
when the thernoplastic polyester- based resin layer is a thernoplastic

pol yester-based resin |ayer having a structure 15 where a thernopl astic

pol yester-based resin is crosslinked, it is confirmed that re- workability
is furthedNBHHEFREAL ARPEHuABROFEY pr eferred results are obtained. Wile the
i nvention has been described in detail and with reference to specific

enbodi nent s t her edthe pir¢seni invettgompreardenta foamed eesitier kaphbileof inbitating ohat
various changes and nodifications can be nade therein w thout departing
from the ppvehtingifudm BiRakapeps thdweme afhenthe fgane arniben pdebet from a carbarsed on
Japanese Patent Application No. 2005-112415 filed on April 8, 2005 and

Japanese Bgleefen AP hafofRed\RembePRas DHighIRpandiditradid, HEWENAL X f8dmeL006, and
the contents are incorporated herein by reference. 25 46 | NDUSTRI AL

APPLEECABI bjelnbef Minihfes 85 aﬂ El\éﬁt?fc' AR JESi R Jsﬂ%@x fORABE mehitRAD! € of

inhibiting or preventing foam breakage at the t when the foam nenber is

peeled, 110m 2, oo Ty 4R e 000, RAGARBHOIEIISITA 8 N Oh |
| ect ) furth d
A T BT Wy e AR i

electric ?r el ectroni c device using the
oamed member.
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foaned nenber. 47 CLAIMS 1. A foaned nenber conprising: a thernoplastic
resin foam |l ayer containing a thernoplastic resin foam forned through a
step of inpregnating a high-pressure inert gas into a thernoplastic resin
and subsequently reducing pressure; and at |east one of a thernoplastic

pol yester-based resin |layer and a thernoplastic elastomer resin |ayer

di sposed on at |east one side of the thernoplastic resin foamlayer. 2. The
f oamed nmenber according to claiml1, wherein the thernoplastic resin
constituting the thernoplastic resi r}(jdméoayer is a polyol efin-based resin.
3. The foaned nenber according to cl r 2, wherein the thernoplastic
resin foam | ayer has an apparent density of 0.2 g/cnB or |less. 4. The foaned
menber according to any one of clains 1 to 3, wherein said thernoplastic
pol yester-based resin constituting the thernoplastic polyester- based resin
| ayer has a gl ass It rhkeimedmembgipeqraprisiegof 20C or |lower. 5. The foaned
menber according to any one of clains 1 to 4, wherein the thernoplastic

pol yest er - based r eghermcpjasticiresin doam layer oemainmgvnihehmepliastic telsar foepl ast i c

pol yester-based resin is crosslinked. 6. The foanmed nmenber according to any
one of cl fériedkhiongh.a sipesftimpregifitingiachiglinprasppidsdrt gasingsh tisemopRsiia
constituting the thernoplastic elastoner resin layer is a thernoplastic

el ast oner r&@fhit fibsedi@nely ¢adticaip presdur® a8 @ hard segnent portion of Iess

t han 50% by nol .
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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7. The foanmed nenber according to any one of clains 1 to 6, wherein said

t hernopl astic el astoner resin constituting the thernoplastic el astoner resin
| ayer is a styrene-isoprene-styrene-based thernoplastic elastonmer resin. 8.
A foamed nenber | am nate conprising the foaned nmenber according to any one
of claimse 1 to 7 as a foaned nenber and a carrier tape supporting the

foamed nenber, wherein the foanmed nenber is adhered to the carrier tape in
such a way that a surface of the thernoplastic polyester-based resin |ayer

o T ot TR s L PR SR b ST S  ETBRE B P
ccor di ng 1t & aigpoplastgpag Rk £ F5e ASOnienL e P AL FEEmgH 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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