0 6 MAY 2005 DESCRI PTI ON HEAT- PEELABLE PRESSURE- SENSI TlI VE ADHESI VE SHEET
Technical Field The present invention relates to a heat-peel abl e
pressure-sensitive adhesive easily and efficiently releasable frqnyqﬁ 005
adherend at desired tine by a short- tine heat treatnent. Backgroun r{
Heat - peel abl e pressure-sensitive adhesive sheets obtained by disposing, on
a base material, a pressure- sensitive adhesive |ayer containing a bl ow ng
or expandi ng agent such as therno-expandabl e m crospheres are
conventionally known (JP-B-50-13878, JP-B-51-24534, JP-A-56-61468,

JP- A-56- 61469, JP- A-60-252681, et cDBESCRTEESENheat - peel abl e
pressure-sensitive adhesive sheets are developed to satisfy both adhesion
and releasability after use. They are easily rel easable froman adherend
by heating to foam or expand the bl owi ng agent, thereby | owering adhesion.

By meking use ofjpguchrriiEaipireresbeye-baveheen wsekasvR ¢RPRQr ary
supporting neans upon production of electronic parts and as | abels for

goods to be recycled. 1 0 6 MAY 2005 When the adherend is to be bonded at
a relatively ‘

Technical Field

The present invention relates to a heat-peelable
pressure-sensitive adhesive easily and efficiently
releasable from an adherend at desired time by a short-

time heat treatment.

Background Art

Heat-peelazble pressure-sensitive adhesive sheets
obtained by disposing, on a base materizl, a pressure-
sensitive adhesive layer containing a blowing or
expanding agent such as thermo-expandable microspheres
are conventionally known (JP-B-50-13878, JP-B-51-24534,
JP-A-56-61468, JP-A-56-61469, JP-A-60-252681, etc.).
These heat-peelable pressure-sensitive adhesive sheets
are developed to satisfy both adhesion and releasability
after use. They are easily releasable from an acdherend
by heating to foam or expand the blowing agent, thereby
lowering adhesion. By making use of such a feature, they
have been used as a temporary supporting means upon
production of electronic parts and as labels for goods to

be recycled.



| arge area or is made of a material, such as netal, wettable with an
adhesive (a material having a relatively high surface energy),

rel easability lowers, thereby sonetines making it difficult to maintain
good releasability after heating. Disclosure of the Invention An(ﬂﬁéﬁﬁﬂmﬁ
the invention is therefore to provide a heat-peel able pressure-sensitive
adhesi ve sheet capable of exhibiting excellent releasability after heating
whil e maintaining excell ent adhesi on before heating, even if the area of
the adherend to be bonded is relatively |arge. Another object of the
invention is td&hmEmovilde adhérandpéel &bl bephessiade-aensi Xevatadkdyi ve sheet
havi ng good adhesi on before heating and good rel easability after heating
even i f themgherer ¢ hadeadé afnat eritalrikdvi rgucla zel metwély high
surface energy such as netal. As a result of extensive investigation with a

view tovwgsLd mirpd Nieh t e abpveidesqri hed olijactisavihe aresent ivielyent ors
have found that by using a heat-peelable pressure-sensitive adhesive sheet

wherein thg SENSFHIAE «AYLERUE FAUGRRATS 101 \t Newidir § ACEnEEeblje
t her no- expandabl e pressure-sensitive adhesive |ayer containing thermo 2 0

6 MAY 2005, expandabl e, i gr 08 PHEES clud tIneAkRY: dthaih agsegci fic val ue

releasability after heating.

Disclosure of the Invention

An object of the invention 1is therefore to provide a
heat-peelable pressure-sensitive adhesive sheet capable
of exhibiting excellent releasability after heating while
maintaining excellent adhesion before heating, even if
the area of the adherend to be bonded is relatively
large.

Another object of the invention is to provide a
heat-peelable pressure-sensitive adhesive sheet having
good adhesion before heating and good releasability after
heating even if the adherend is made of a material having
a relatively high surface energy such as metal.

As a result of extensive investigation with a view
toward attaining the above-described objects, the present
inventors have found that by using a heat-peelable
pressure-sensitive adhesive sheet wherein the centerliine
average roughness on the surface of the thermo-expandable

pressure-sensitive adhesive layer containing thermo-
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and the | ayer has, on the surface to be adhered to an adherend, convex
portions resulting fromthe therno- expandable m crospheres, good

rel easability can be exhibited after heating even if the area of an
adherend to be bonded is relatively large or the adherend is mﬂg@ﬂYOﬂ]ﬂ?
material, such as netal, wettable wth an adhesive, and conpl et Qhe
invention. In the present invention, there is thus provided a
heat - peel abl e pressure-sensitive adhesive sheet conprising: a base
material; and a thernop-expandabl e pressure-sensitive adhesive |ayer

cont ai ni ngkpea AB1 cexpRRGAPIR £ DS PHEE €8x Pthvinded @atediehist wakusi de of
the base material, the therno-expandabl e pressure- sensitive adhesive |ayer

havi ng aqu§yr{ggelggegeh@gheQﬁﬂ-tgé>@@rﬁgagrgadbéMyaﬁﬂﬂbdkﬁbsyﬁface_of t he
t her nbo- expandabl e pressure-sensitive adhesive |ayer before subjecting to

heati ng @%ﬁ%?gﬁﬁeeEhh@%xagﬁﬁ¥¥%%%39$ﬂ§f§inQffgﬁﬁﬁ%ﬁ@tﬂﬁgkﬁhg'pn] and has

a convex portion "resulting fi her no- expandabl e m crospheres. As the
e Pec B BT I iissh ey glesbusany g o e presert
havi 19 2 AEILELR SEie,greatend han hect hekasss, o e JleKABg o

to be bonded is relatively large or the adherend is made

of a material, such as metal, wettable with an adhesive,

and completed the invention.

In the present invention, there is thus provided a
heat-peelable pressure-sensitive adhesive sheet
comprising: a base material; and a thermo-expandablie
pressure-sensitive adhesive layer ccontaining thermo-
expandable microspheres, provided at least one side of
the base material, the thermo-expandable pressure-
sensitive adhesive layer having an surface to be adhered
to an adherend, wherein the surface of the thermo-
expandable pressure-sensitive adhesive layer before
subjecting to heating has a centerline average roughness
of greater than 0.4 um, and has a convex portion
resulting from the thermo-expandable microspheres.

As the heat-peelable pressure-sensitive adhesive
sheet according to the present invention, preferred is a
sheet wherein the thermo-expandable microspheres having a

particle size greater than the thickness of the thermo-

expandable pressure-sensitive adhesive layer amount to
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0.1 to 3 vol.%of the whole volune of the therno expandabl e m crospheres.
The heat - peel abl e pressure-sensitive adhesive sheet according to the
invention preferably has a rubber-like organic elastic |ayer between the
base material and the thernop-expandabl e pressure-sensitive adhesive |ayer.
it is especially preferred that the rubber-1|ike organic eIasti&ﬁH&&&ﬁ i's
formed of a tacky substance. Brief Description of the Drawing FIG 1
schematic cross-sectional view illustrating one exanple of the
heat - peel abl e pressure- sensitive adhesive sheet of the present invention.
FIG 2 ispalsehemtiql ¥ ass-seet wboak vbéwmei ldfudthreattinggrramot her exanpl e of
t he heat-peel able pressure-sensitive adhesive sheet of the present

i nvent i onexBasizdde ik r &Kyt ag. Qut the Invention The enbodi ments of the

is a

invention wll hereinafter be described in detail with reference to
acconpanyi ng qﬁ%“H%g%{geéE%%§§a§YesgﬁﬁengﬁsﬁQﬁﬁﬁﬁﬂﬁﬁuﬂﬂﬂ@éa#ﬁeetndlCate
the Ii ke nenbers. Fl Is a schematic cross- sectional viewillustrating

one exanple 0l 416, Naate, peshablhes BROpRUERTaRNY tiae adhasiye-sheet of he

406 NAYagﬁggtﬁ?ﬁ%en i%%? g%d élé. 2§is a schéﬁatic cross-sectional view
organic elastic layer between the base material and the
thermo—-expandable pressure-sensitive adhesive layer. It

is especially preferred that the rubber-like organic

elastic layer is formed of a tacky substance.

Brief Description of the Drawing

FIG. 1 is a schematic cross-sectional view
illustrating one example of the heat-peelable pressure-
sensitive adhesive sheet of the present invention.

FIG. 2 is a schematic cross-sectional view
illustrating another example of the heat-peelabie
pressure-sensitive adhesive sheet of the present

invention.

Best Mode For Carrying Out the Invention

The embodiments of the invention will hereinafter be
described in detail with reference to accompanying
drawings if necessary. The like reference numerals
indicate the like members. FIG. 1 is a schematic cross-
sectional view illustrating one example of the heat-

peelable pressure-sensitive adhesive sheet of the
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illustrating anot her exanple of the heat-peel able pressure-sensitive
adhesi ve sheet of the invention. 1In the exanple of FIG 1, a

t her no- expandabl e pressure-sensitive adhesive |layer 3 is di sposed on one
side of a base material | and over the adhesive |layer 3, a separa@ﬁg.f2®§
stacked. In the exanple of FIG 2, a thernp-expandabl e pressure-s Pi
adhesive layer 3 is disposed on one side of a base material 1 via a
rubber- like organic elastic |ayer 2 and over the adhesive layer 3, a
separator 4 is stacked. (Thernp-expandabl e pressure-sensitive adhesive

| ayer) ThevieharionexpaddBbte préssur ecdansitivecadheskeet iloaydr W& @ont ai ns
at | east an adhesive for inparting the sheet with adhesion and

t her no- expanea e 1 Kd OSPHER LS ckRmpNRCHFSWIRS)héot-papaRbIRY the sheet
wi th thernp- expandabl e properties. By heating the therno-expandabl e

pressur e- SeRsidi Mg Adnest Voe! auBEs3val RSy esk tine ahtentiadhesion of the

pressure-sSensitive adhesive sheet to an adherend, thereby foam ng and/ or

expandi ng the thernns é%&@ﬁﬂ@bb?.ﬁ&%KO%Qh%F%%eﬁﬁﬁL@9§§ﬁhg 1area of the
Wi

ther no- expandabl e pressure-sensitive adhesive |ayer the adherend
500 SR RS SRSL e o A v, sleptoganie el ease
agent has sri%te boef":'\na %aOSGG maYe%(:B(a)§ 1 and over the adhesive layer 3,
a separator 4 is stacked. 1In the example of FIG. 2, a
thermo-expandable pressure-sensitive adhesive layer 3 is
disposed on one side of a base material 1 via a rubber-
like organic elastic layer 2 and over the adhesive layer
3, a separator 4 is stacked.
(Thermo-expandable pressure-sensitive adhesive layer)
The thermo-expandable pressure-sensitive adhesive
layer 3 contains at least an adhesive for imparting the
sheet with adhesion and thermo-expandable microspheres
(microcapsules) for imparting the sheet with thermo-
expandable properties. By heating the thermo-expandablie
pressure-sensitive acdhesive layer 3 at desired time after
adhesion of the pressure-sensitive adhesive sheet to an
adherend, thereby foaming and/or expanding the thermo-
expandable microspheres, the adhesion area of the thermo-
expandable pressure-sensitive adhesive layer 3 with the
adherend is decreased and the pressure-sensitive adhesive

sheet can be released readily. Good releasability cannot

be exhibited stably when the blowing agent has not been
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m croencapsul ated. (Therno-expandabl e m crospheres) The therno-expandabl e
m cr ospheres can be selected as needed from known therno-expandabl e
m crospheres. Those having a substance, which is easily gasified and
expands by heating such as isobutane, propane or pentane, enclos§€nhpnm?

el astic shell can be used. The shell is wusually nmade of a hot n®
subst ance or a substance which is broken by thernmal expansion. Exanples of
the shell form ng substance include vinylidene chloride - acrylonitrile

copol ynmer, polyvinyl alcohol, polyvinyl butyral, polynethyl nethacrylate,

pol yacryl gRctbldrdap A0l yvédyl i dene chl oride and pol ysul fone. Ther no-
expandabl e m crospheres can be prepared in a conventional manner such as

coacervatk@ﬁeghngﬁﬁgﬁﬁggﬂe ROLYBEphEakkgn. A commercially available
product such as Matsunoto M crosphere [trade name; product of Matsunpto

Yushi - Sei yaku (oo thldldo CALA S0 D HoEAoTR e I NalTs e expandable

m crospheres. I'n orde esl o the pressure- sensitive

adhesive lLayer effjciently by h Lng, rmy-.e §98ﬁ m cr ospher es
preferabl?sh§$§Q§d:s 9Wcﬁﬁﬁﬁhsfﬁékéghe%ggnpé qéﬁg?5§£n n?#?sfhe vol ume
expansi on ﬁoefficient becoq&s 5 tinmes. or. greater,. more P£%Lgrably 7 times

or great ef PO8EEEANY A0y ﬁ%@nﬁ?’GWthhgls easily gas and

expands by heating such as isobutane, propane or pentane,
enclosed in an elastic shell can be used. The shell is
usually made of a hot melt substance or a substance which
is broken by thermal expansion. Examples of the shell
forming substance include vinylidene chloride -
acrylonitrile copolymer, polyvinyl alcohol, polyvinyl
butyral, polymethyl methacrylate, polyacrylonitrile,
polyvinylidene chloride and polysulfone. Thermo-
expandable microspheres can be prepared in a conventicnal
manner such as coacervation or interfacial
polymerization. A commercially available product such as
Matsumoto Microsphere [trade name; product of Matsumoto
Yushi-Seiyaku Co., Ltd.] can also be used as the thexrmo-
expahdable microspheres.

In order to lower the adhesion of the pressure-
sensitive adhesive layer efficiently by heating, the
thermo-expandable microspheres preferably have a
sufficient strength not to be broken until the volume
expansion coefficient becomes 5 times or greater, more

preferably 7 times or greater, especially 106 times or



0 6 MAY 2005 greater. Although the anmount of the therno-expandabl e

m cr ospheres can be determ ned as needed dependi ng on the expansion
coefficient of the adhesive layer or lowering degree of the adhesion, it
is usually, for exanple, | to 150 parts by weight, preferably IG MAY 2089
parts by weight, nore preferably 25 to 100 parts by weight, based on 100
parts by weight of the base polynmer constituting the thernp-expandable
pressure-sensitive adhesive layer 3. In the invention, the particle size

of the therno-

expandabl e m crospheres can be sel ected as needed depending

on the thigelasgssr of the therno-expandabl e pressure-sensitive adhesive
layer. It is desired that the therno-expandable m crospheres having a

particle size rreaheshttiae shbckbess ahe hehdrdrer-rmexpaasakl e pressure-
sensitive adhesive |layer 3 amount to preferably 0.1 to 3 vol.% nore

preferabl yiQ 2 dihr &9 c Yo bBECH OB rici@ Q£ nabdded@pehi@ng on the
t her no- expandable m crospheres. Wen the therno-expandabl e m crospheres

&gléﬁfé Qf?1c§bﬁ9 BQaQHé“%&HE§¥VES§a$$rtB% h hesgmyRx pandabl e

havi ng a

pressure- se sitive ad eS|ve [‘ayer exceeds 3 vol.%

t he ther

the whol e vol une of

I d t
effectlve A e5|gﬁpa€%§]§§ﬁgﬁbghé a hereggﬁgﬂ$%¥ Iﬁ%gf?%émggggﬁggt?%g o

surf ace

150 parts by weight, preferably 10 to 130 parts by

-weight, more preferably 25 to 100 parts by welight, based

on 100 parts by weight of the base polymer constituting
the thermo-expandable pressure-sensitive adhesive layer
3.

In the invention, the particle size of the thermo-
expandable microspheres can be selected as needed
depending on the thickness of the thermo-expandable
pressure-sensitive adhesive layer. It is desired that
the thermo-expandable microspheres having a particle size
greater than thickness of the thermo-expandable pressure-
sensitive adhesive layer 3 amount to preferably 0.1 to 3
vol.%, more preferably 0.2 to 2 vol.% based on the whole
volume of the thermo-expandable microspheres. When the
thermo-expandable microspheres having a greater particle
size than the thickness of the thermo-expandable
pressure-sensitive adhesive layer exceeds 3 vol.% of the
whole volume of the thermo-expandable microspheres, it
becomes difficult to maintain an effective adhesion area

with the adherend before heating because the surface



7 0 6 MAY 2005 roughness of the therno-expandabl e pressure-sensitive
adhesi ve | ayer becones excessively |arge. Wien the therno-expandabl e

m crospheres having a greater particle size than the thickness of the

t her no- expandabl e pressure-sensitive adhesive |ayer is |ess thagMY 200§ol . %
of the whol e volune. of the therno-expandable mcrospheres, the surface
roughness of the thernp- expandabl e pressure-sensitive adhesive |ayer is

|l ost and releasability fromthe adherend after heating | owers. No
particular limtation is inposed on the average particle size of the

t her no- expandabh€s §1 6 05RBEEBS rrid-exGRhd¥b Bel eeéedurboketrsdrglves froma
range of about 1 to 30 pm The particle size of the thernp-expandabl e

m cr0_sphﬂ&&é@%@%éﬁkﬂ%@%ﬁk@@ NG dhel fvdop e EgR. Preeadyir or by
classification after Tormation. (Adhesive) ‘As an adhesive to be used for

the thermy —(";@a%ﬂygnd%g%s}ﬁ&%r%%ﬁﬁéﬂevse mﬂé%@i‘é%é’ 5’?@?‘2&%

affecting the ng and/-or expa on of the expan

e b A s e Sl s
silicone ﬁ%gggﬂ¥§§segg£¥§%%e%§%¥g?¥§”¥ﬁyé¥”ygnlggsagg%%i%?ﬁ’vol.%
of the whole volume of the thermo-expandable
microspheres, the surface roughness of the thermo-
expandable pressure-sensitive adhesive layer is lost and
releasability from the adherend after heating lowers.

No particular limitation is imposed on the average
particle size of the thermo-expandable microspheres. It
can be selected, for example, from a range of about 1 to
30 um.

The particle size of the thermo-expandable
microspheres may be adjusted during their formation
procedure or by classification after formation.
(Adhesive)

As an adhesive to be used for the thermo-expandable
pressure-sensitive adhesive layer 3, that not affecting
the foaming and/or expansion of the thermo-expandable
microspheres upon heating is preferred. As the
adhesive, known adhesives such &s rubber adhesives,
acrylic adhesives, alkyl vinyl ether adhesives, silicone
acdhesives, polyester adhesives, polyamide adhesives,

urethane adhesives and styrene-diene block copolymer



ur et hane adhesi ves and styrene-di ene bl ock copolyner 8 0 6 MAY 2005

adhesi ves and creepi ng-properties-inproved adhesi ves obtai ned by
incorporating a hot nelt resin having a nelting point of about 2000C or
less in the above- exenplified adhesive may be used either singlQ6HAY 2085
conbination (refer to JP-A-56-61468, JP-A-61-174857, JP- A-63-17981 and
JP- A-56-13040). The adhesive nmay contain, 1in addition to the tacky
conponent (base polymer), a proper additive such as a crosslinking agent
(ex. polyisocyanate and al kyl -etherified nel am ne conpound), a tackifier

(for exampdhedwees Ofnd éeéEFidng\t@tpiewe;fee@impr@ebw edpesd wessi n,
petroleumresin or oil-soluble phenol resin and is in the formof a solid,

sem -sol i dygr, | iqyiy 8hcHOHERL thePE MHd¥ Glel B PLAShHI Biakang & filler and
an antioxidant. As 1he adhesive, usable are rubber adhesives having a

base pol yner, 6l eol e {1 g1 25BakULaIgTUbher abd yar LRWS apsyaLheti ¢ rubbers;

and acrylica aving, as a base polyner, an acrylic polyner

Sl oot ed TG TEenithy BaP31 BE B S e e TR R e ot g

cryl at'és or  exanp crylates of a
S but yl, CHHYAEE St S EERORST TR e T Bk RITREATS T Stbet yi

B-63-17981 and JP-A-56-13040). The adhesive may contain,
in addition to the tacky component (base polymer), a
prcper additive such as a crosslinking agent (ex.
polyisocyanate and alkyl-etherified melamine compound), a
tackifier (for example, made of a rosin derivative resin,
polyterpene resin, petroleum resin or oil-soluble phenol
resin and is in the form of a solid, semi-solid or liguid
at normal temperature), a plasticizer, a filler and an
antioxidant.

As the adhesive, usable are rubber adhesives having
a base polymer selected from a natural rubber and various
synthetic rubbers; and acrylic adhesives having, as a
base polymer, an acrylic polymer (homopolymer or
copolymer) obtained using one or more monomer components
selected from alkyl {(meth)acrylates (for example,
(meth)acrylates of a C,.,, alkyl such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl,
pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, isooctyl,
isodecyl, dodecyl, tridecyl, pentadecyl, hexadecyl,

heptadecyl, octadecyl, nonadecyl or eicosyl).
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i sodecyl, dodecyl, tridecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl or eicosyl). 9 0 6 MAY 2005 The above-descri bed acrylic pol yner
may contain, as needed, a unit correspondi ng to anot her nononer conponent
copol yneri zable with the al kyl methacrylate in order to |nprowﬁuﬁﬁh§31ve
power, heat resistance and crosslinking property. Exanples of

nmononmer conponent i nclude carboxyl-containing nononers such as acrylic
acid, nethacrylic acid, carboxyethyl acrylate, carboxypentyl acrylate,
itaconic acid, maleic acid and fumaric acid, crotonic acid; acid anhydride

mononers such |se n@hel - dashyduede sand; 1 1@cenl gmaphydlyi dentain, as
hydr oxyl - cont ai ning nononers such as hydroxyethyl (neth)acryl ate,

hydr oxypranyded "ef ALY Lakre e SMEHOXYPUEY | an b BBER) AehyhRire cdihveyhexy!
(meth)acrylate, hydroxyloctyl (neth)acrylate, hydroxydecyl

("Eth)acrééﬁf¥m$¥ﬂ595 Ea%ﬁ¥h @ﬂgfgfﬁyywﬁ@€héegyﬁﬁte in order to

hydr oxyme exyl ) met hyl nethacryl at e; oni c- aci d-contai ni ng

TonoMEr S SHARLE SHYLERGRULLANLC agldt r@éiykgghgoam %lods1inking

2- (neth)acr anlde ropén oni c

ety syl s cloprcoapespl o seish SWLoBLewLo (R s ats ana

such as carboxyl-containing mcnomers such as acrylic acid,
methacrylic acid, carboxyethyl acrylate, carboxypentyl
acrylate, itaconic acid, maleic acid and fumaric acid,
crotonic acid; acid anhydride monomers such as maleic
anhydride and itaconic anhydride; hydroxyl-containing
monomers such as hydroxyethyl (meth)acrylate,
hydroxypropyl {(meth)acrylate, hydroxybutyl
(meth)acrylate, hydroxyhexyl (meth)acrylate,
hydroxyloctyl (meth)acrylate, hydroxydecyl
(meth)acrylate, hydroxylauryl (meth)acrylate and (4-
hydroxymethylcyclohexyl)methyl methacrylate; sulfonic-
acid-containing monomers such as styrenesulfonic acid,
allylsulfonic acid, 2-({meth)acrylamide-2-
methylpropanesulfonic acid,
{meth)acrylamidopropanesulfonic acid, sulfopropyl
(meth)acrylate and {(meth)acryloyloxynaphthalenesulfonic
acid; (N-substituted)amide monomers such as
{meth)acrylamide, N,N-dimethyl {meth)acrylamide, N-butyl
{(meth)acrylamide, N-methylol (meth)acrylamide and N-

methylolpropane (meth)acrylamide; aminoalkyl
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(meth)acryl am de, N, N-di met hyl (neth)acrylam de, N-butyl (neth)acrylam de
N- et hyl ol (neth)acryl am de and N- net hyl ol propane (neth)acryl am de;

am noal kyl 10 0 6 MAY 2005 (neth)acrylate nononers such as am noeth
(meth)acryl ate, N, N-di methyl ami noethyl (meth)acrylate and 06 MA¥ 2005
t-butyl am noet hyl (neth)acryl ate; al koxyal kyl (neth)acryl ate nononers such
as net hoxyethyl (neth)acrylate and et hoxyethyl (neth)acrylate; naleimde
nononers such as N-cycl ohexyl mal ei mi de, N isopropyl mal ei m de,

Nl auryl mal ei m de and N- phenyl nal ei mi de; itaconi m de nononers such as N
net hyl i t agaBk Ai) deryieetdhyidiaeon nsdeh &s butiyloiettagdni ni de,
N-octylitaconi mde, N-2- ethyl hexyl-itaconi mde, N cyclohexylitaconi mde
and N- | ale{ngltht}%%@ilraitctq; M UCCH Tttt @) aRDnoer s yaucimeh crylate and
(et h) acryl oyl oxyi r, et hyl ene succi ni m de, N (neth)acryl oyl -

6-0xyhexagg5ﬁ¥5ggﬁfﬂgg% hm g anda Ne ¢ 1RE B) agn Kosyla18y Dxyoct anet hyl ene
€,

succi ni m vicnyl nononers such as Vvinyl acetate, vinyl propionate,
N-viny] pyrEalbGane.y 1 ML dndAWLOVEE Oh 1 dONRe HORYGVHY i ne, W 4
nylplperlégﬁ , V|H& pyti'm di ne, vinylplperazine, vinyl pyrazine,

i nyl I i_nyl i.m.dazql e, wminyl I i ] i i mi
oA BT, 2060 Ty AN s i

N_VInylCaﬁ%%h%%&%ﬁ%Lﬁ%?Qﬁ?ﬁﬁyéféfohexylmaleimide, N-

isopropylmaleimide, N-laurylmaleimide and N-
phenylmaleimide; itacconimide monomers such as N-
methylitaconimide, N-ethylitaconimide, N-
butylitaconimide, N-octylitaconimide, N-2-
ethylhexylitaconimide, N-cyclohexylitaconimide and N-
laurylitaconimide; succinimide monocmers such as N-
(meth)acryloyloxymethylene succinimide, N-(meth)acryloyl-
6-oxyhexamethylene succinimide and N- {meth)acryloyl-8-
oxyoctamethylene succinimide; vinyl monomers such as
vinyl acetate, vinyl propionate, N-vinylpyrrolidone,
methylvinylpyrrolidone, vinylpyridine, vinylpiperidone,
vinylpyrimidine, vinylpiperazine, vinylpyrazine,
vinylpyrrole, vinylimidazole, vinylioxazole,
vinylmorpholine, N-vinylcarboxylic amides, styrene, a-
methylstyrene and N-vinylcaprolactam; cyanoacrylate
monomers such as acrylonitrile and methacrylonitrile;
epoxy-containing acrylic monomers such as glycidyl
(meth)acrylate; glycol acrylate monomers such as
polyethylene glycol (meth)acrylate, polypropylene ¢lycol
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mononers such as acrylonitrile and nethacrylonit~rile; epoxy-containing
acrylic nononers such as glycidyl (neth)acrylate; glycol acrylate nononers
such as polyethylene glycol (nmeth)acrylate, polypropyl ene glyﬁgl %%mﬁ 6
MAY 2005 (neth)acryl ate, nmethoxvethyl ene glycol (meth)acryl at 5%

met hoxypr opyl ene glycol (neth)acrylate; hetero-ring- containing,

hal ogen- at om contai ning or silicon-atom containing acrylate nononers such
as tetrahydrofurfuryl (nmeth)acrylate, fluorine (neth)acrylate and silicone
(meth)acryl ate; pol yfunctional nonomers such as hexanedi ol

di (et h) aghgtah ecriyRelty),etnttraney gt ygbénedgl gebhl) agretiatacrypat g) pndpyl ene
glycol di(neth)acrylate, neopentyl glycol di(nmeth)acryl ate,

pentaerytﬁg&ggkyggb racryl wddL (e 0B Bykoll apregpanstet ¢+ tRyh) acryl ate
pentaerythritol "tri(neth)acrylate, trinmethylol propane tri(neth)acrylate,

pent aer yt Ef)imtcglinig{gj,( FELDAST VA Bl cGhPERhaaLY b idial i dexad fBih) acryl at e,

epoxy acrylate, polvester acrylate and urethane acrylate; olefinic

MONOMer S 388@a%ﬁi%%o%ﬁygiﬁéggﬁﬁﬂﬁﬂgrgnguchs9@”%@ﬁ¥5§yé¥@fﬁfﬁﬁky@ther

nononer s Sach as vin ese nononers nmay be uUsed either singly or
in conbi

0 or S TR RS ALGPRAE SrELapaLages ey pLagRe ahes! on
{meth)acrylate; polyfunctional monomers such as
hexanediol di {(meth)acrylate, (poly)ethylene glycol
di (meth)acrylate, {(poly)propylene glycol
di (meth)acrylate, neopentyl glycol di(meth)acrylate,
pentaerythritel di(meth)acrylate, trimethylol propane
tri(meth)acrylate, pentaerythritol tri{meth)acrylate,
trimethylol propane tri(meth)acrylate, pentaerythritol
.tri(meth)acrylate, dipentaerythritol hexa(meth}acrylste,
epoxy acrylate, polyvester acrylate and.urethane acrylate;
olefinic monomers such as isoprene, butadiene and
isobutylene; and vinyl ether monomers such as vinyl
ether. These monomers may be used either singly or in
combination.

From the viewpoints of balance between proper
adhesion before heat treatment and lowering of adhesion
after heat treatment, an adhesive using, as a base, a
polymer having a dynamic modulus of elasticity of 50,000
to 10,000,000 {dyn/cm’) at normal temperature to 150°C is

preferred.

The thermo-expandable pressure-sensitive adhesive
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after heat treatnent, an adhesive using, as a base, a polymer having a
dynam ¢ nodul us of elasticity of 50,000 to 10,000,000 (dyn/cnR) at nor mal
tenperature to 1500C is preferred. The therno-expandabl e 06 MAY 2005
pressure-sensitive adhesive 12 0 6 MAY 2005 |layer 3 can be forned in a
conventional manner, for exanple, by preparing a coating solution

contai ning an adhesive and therno-expandabl e m crospheres by using a
solvent if necessary, and then applying the resulting solution to a base
material | or a rubber-like organic elastic |ayer 2; or by applying the
above- desqrivkad 3 caal ivy sSetmedonnoat ccavendiemslepaamner, (felrease paper,
etc.) to forma therno-expandabl e pressure-sensitive adhesive |ayer and

then trangherfdng idy tordperbagea eBbelng sblartiabbesntakaioggam c el astic
| ayer 2. The 'therno-expandabl e pressure-sensitive adhesive |layer 3 nmay be

formed of agir%;a Al 4,8y eFh OFmBL BLBhnbAYARES mi i@ dpH &kagsEyohising =

t her no- exp e pressure- sensitive adhesive layer 3 is preferably 300 pm

or less, LSpeqialiy 100.0mor | ena oHaeh Jha | augrche Fesulliely  cohesion

failure occurs upon release after heat treatment,” whereby the a ive
(B S O IR RS 30 KEIRLR GO WLl JpEnoriaver T (00
elastic layer 2; or by applying the above-described
coating solution onto a proper separator {release paper,
etc.) to form a thermo-expandable pressure-sensitive
adhesive layer and then transferring it to the base
material 1 or rubber-like organic elastic layer 2. The
thermo-expandable pressure-sensitive adhesive layer 3 may
be formed of a single layer or plural layers.

The thickness of the thermo-expandable pressure-
sensitive adhesive layer 3 is preferably 300 pm or less,
especially 100 um or less. When the layer is too thick,
cohesion failure occurs upon release after hezat
treatment, whereby the adhesive remains on the adherend
and tends to contaminate it. When the layer is too thin,
on the other hand, deformation degree of the thermo-
expandable pressure-sensitive adhesive layer 3 by heat
treatment is not satisfactorily large, making it
difficult to lower the adhesion smoothly or causing
necessity to excessively reduce the particle size of

thermo-expandable microspheres to be added. 1In

consideration of them, the thickness c¢f the thermo-
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adhesi ve
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e pressure-sensitive adhesive |ayer 3 by heat treatnent is not
ctorily large, making it difficult to |ower the adhesion smoothly
or causing necessity to excessively reduce the particle size of g
t her no- expandabl e m crospheres to be added. In consideration 8&“WﬁéW¥ t he
t hi ckness of the thernp 13 ~ t ~# 7005 expandabl e pressure-sensitive
| ayer 3 is preferably 5 pmor greater, nore preferably 10 pm or
especially 15 pmor greater. (Base material) The base material 1
a supporting base for the thernp-expandabl e pressure-sensitive

bayehdadl Plpsdd sufé+ sBn st tsheetsiharss ws U yyr eBplieyed. |In
any thin substance such as paper, cloth, nonwoven cloth or

nmet al

foil, or | agieRatetyey N threptast i qorer praiaadielof 1plastbe films (or
sheet s) i% al so uggblggﬁThe ?hickness of the-base na?erial 1 is usually,

but not |
pr ef er abl
t her no- ex
may be su
chem ca

exposure

jRiieipsihonsy sopn prelatior, Lo 500, om pore

0 heighten adhesion wth the

gctedd

EFndabledgé¥% re-sensitive adhesive layer 3, the base material 1
00

rdinarily enpl oyed surface treatnent, for exanple,

o1 Phyelcal, oxiydi ) po, |1 £aLIBYL SUEN A GGPE nghde! KR TN

to oz | ane,

the thermo-expandable pressure-sensitive adhesive layer
3. Plastic films or sheets are usually employed. 1In
addition, any thin substance such as paper, cloth,
nonwoven cloth or metal foil, or laminate thereof with
plastic, or laminate of plastic films ({or sheets) is also
usable. The thickness of the base material 1 is usually,
but not limited to, 500 pm or less, preferably 1 to 300
um, more preferebly 5 to 250 pm. In order to heighten
adhesion with the thermo-expandable pressure-sensitive
adhesive layer 3, the base material 1 may be subjected to
ordinarily employed surface treatment, for example,
chemical or physical oxidizing treatment such as chromic
acid treatment, exposure to ozcone, exposure to a flame,
exposure to a high-pressure electric shock or ionizing
radiation. The base material 1 may be ccated with a
releasing agent such as silicone resin or fluorine resin
for imparting it with releasability from the thermo-
expandable pressure-sensitive adhesive layer 3.

The base material 1 includes a low adhesion type

base material and a high adhesion type base material.
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exposure to a high-pressure electric shock or ionizing radiation. The base
material | may be coated with a releasing agent such as silicone resin or
fluorine resin for inparting it with releasability fromthe t gy mwy- 2005
expandabl e pressure-sensitive adhesive |layer 3. The base material 1

i ncludes a | ow adhesion type base material and a hi gh adhesi on type base
material. 14 0 6 MAY 2005 Exanples of the fornmer one include base

mat eri al s made of a nonpol ar polyner, for exanple, an olefin resin such as
pol yet hyl ene or pol ypropyl ene and base materials having a surface coated
with the aheweidesasi btk rebeasingnagenicl udexamgdesiat et helbatee orfe

i nclude base materials made of a high polarity polyner such as pol yester

and base FRLEHHA 1% M3 Nenér SUFdACexsHBIeGT eth tl OKiwi Z&8gn bueat ment by
t he above-descri bed chem cal or physical nethod. The | ow adhesi on type

base mat epi, gl oie's, UsRd &S Fo1 P3SEpYRERE @lnd Yadt hasteFREE] Akviglease type
pressure--"sensiti've adhesi've sheet permtting easy release of the base

TRt er L 2L SeTae dANALs SR 0o THBLBRSAIRLAN A + £ £LE89R¢ ! Ut

pressure-Sensitive adhesi ve sheet I's usa ee, for exanple, tenporary
e eI "% 0B, SPEER St BT et e cr
a high polarity polymer such as polyester and base
materials having a surface subjected to oxidizing
treatment by the above-described chemical or physical
method.

The low adhesicn type base material is used as a
base material for a base-material-release type pressure-
sensitive adhesive sheet permitting easy release of the
base material from the layer thereon. The base-materisl-
release type pressure-sensitive adhesive sheet is usable,
for example, as a temporary adhesive for bonding the
sheet to one adherend (a), leaving the thermo-expandable
pressure-sensitive adhesive layer on the adherend (a)
while peeling the base material and bonding another
adherend (b to thié thermo-expandable pressure-sensitive
adhesive layer. When release of this adhesion state is
desired, the adherends (a) and (b) can easily be
separated by heating. The high adhesiocn type base
material, on the other hand, is usable as a base material
for a base-material-sealing type pressure-sensitive

adhesive sheet wherein the base material and a layer
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whil e peeling the base material and bonding another adherend (b) to this

t her no- expandabl e pressure-sensitive adhesive |ayer. \Wen release of this
adhesion state is desired, the adherends (a) and (b) can easily be

separated by heating. The high adhesion type base

hand,

pressure-sensitive adhesive sheet wherein the base material and a | ayer

is

usabl e as a base material for a base-material-sealing type

0 6 MAY 2005 thereon have been adhered strongly. In such a base

mat eri al -seal i ng type pressure-sensitive adhesive sheet,
can be bopHedebs hhecadhesenddivétdd astpoeadater mhedwachesi esker ce and at
the sane tine, they can be released or separated easily by heating when

rel ease ofathe;adhesion & at@éd 5;|3§@§5ﬁ@@rs(embﬁrvé i &&n @6 g8l gheleasti c
e

| ayer) The rubber-1ike organic astic layer 2 has two functions, one is

material, ofgtMAe 2005her
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release of the adhesion state is desired.
(Rubber-like organic elastic layer)

The rubber-like organic elastic layer Z has two
functions, one is to make the surface of the heat-
peelable pressure-sensitive adhesive sheet to faithfully
follow the surface shape of an adherend, thereby
increasing the adhesion area upon adhesicn of the sheet
with the adherend and the cther is to highly control
thermal expansion of the thermo-expandable layer, thereby
uniformly expanding the thermo-expandable layer
preferentially to the thickness direction upcn release cf
the sheet from the adherend by heating.

For acguiring the above-described functicns, the
rubber-like organic elastic layer 2 is preferably formed
from a natural rubber, synthetic rubber or rubber-
elasticity-having synthetic resin having a D type shore D
hardness, based on ASTM D-2240, of 50 or less, especially
40 or less.

Examples of the synthetic rubber or synthetic resin

having rubber elasticity include synthetic rubbers such
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the sheet fromthe adherend by heating. For acquiring the above-described
functions, the rubber-like organic elastic |layer 2 is preferably forned
froma natural rubber, synthetic rubber or rubber- elasticity-having
synthetic resin having a D type shore D hardness, based on ASTM({} ¥&4M0§ of
50 or less, especially 40 or |ess. Exanples of the synthetic rubber or
synthetic resin having rubber elasticity include synthetic rubbers such
16 0 6 MAY 2005 as nitrile, diene and acrylic rubbers; thernoplastic

el astonmers such as pol yolefin and pol yester el astoners; and synthetic
resins hays ngitubber aliaste eirly £oh BS redbytenethienopacaitalie copol yner,
pol yuret hane, pol ybutadi ene and soft polyvinyl chloride. Polyvinyl

chloride ¢BaeesfBlkakliena sRard IRA WEIn m %b@é@te@x@l@sﬁﬁbrﬁé@ﬁr
el asticity depending on the conbination a bl endi ng agent such as

Pl ast i ci 284 0% yPHLERL! o oTHEN }f‘a\ﬁ‘?{’@%ﬁb@f‘ b3asts0iusalhe s g

constituent fo he rubber organic elastic |ayer. A tacky substance such
as adhesiy h I i D tes the
t her no- expaﬁﬁ%%#g v%& %u%% ggﬁﬁfli%klﬁ%%%sﬁgglygggik %%3 al so preferred as

a constit ue

"the rubde?=Y Wéagﬁgﬁﬁrw% gs?tfltk%ocir aﬂlli(’:l Cﬁ%ﬁdgaye%ﬁyvﬂ%f hi ckness of

chloride is essentially a hard polymer, but it can
exhibits rubber elasticity depending on the combination
with a blending agent such as plasticizer or softener.
Such a composition is also usable as a constituent for
the rubber crganic elastic layer. A tacky substance such
as adhesive, which will be described later and
constitutes the thermo-expandable pressure-sensitive
adhesive layer 3 is also preferred as a constituent of
the rubber-like crganic elastic layer 2.

The thickness ¢of the rubber-like organic elastic
layer 2 is usually 500 pm or less (for example, 1 to 50
um), preferably 3 to 300 pm, more preferably 5 to 150 um.

The rubber-like organic elastic layer 2 can be
formed by & proper methoed, for example, by applying onto
the base material 1 a coating solution containing an
elastic layer forming material such as the above-
described natural rubber, synthetic rubber or synthetic
resin having rubber elasticity (coating method}: by
causing the base material 1 to adhere with a film made of

the above-described elastic layer forming material or a
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|l ayer 2 is usually 500 pmor less (for exanple, 1 to 50 pm, preferably 3
to 300 pm nore preferably 5 to 150 um The rubber-1like organic elastic

| ayer 2 can be formed by a proper nethod, for exanple, by applying onto
the base material | a coating solution containing an elastic gy M8y m ng
material such as the above- described natural rubber, synthetic rubber or
synthetic resin having rubber elasticity (coating nethod); by causing the
base material 1 to adhere with a filmnmade of the above-described elastic
| ayer formng material or a 17 0 6 MAY 2005 Ilamnate film which has been
formed i nladvanrce B4 lsiackihghahbkaybeeaf fidhreneal ast i@dvayee bernmi ng materi al
on at |east one therno-expandabl e pressure-sensitive adhesive |ayer 3

(dry |am pakexieidied)la@sr byr cCORYL USSR c Qfayi ff €S COFPRAIEIraR 1C@it ai ni ng
the constituent of the base material | and another resin conposition

containingy ¢ @%saé)%f?e d@?&fzh@egxﬁlaﬁ@hbqel Qs 10 U S FBE etal
(coextru3|on nmet hod). The rubber-1ike organic elastic |ayer 2 may be

formed of ,aptagky supsiance §p 9§ﬁgg'§ﬁ' e tQfod N HIRY cBWRlensigynthetic

rubber or synthetlc resin haV| elast|C|ty, or"alternatively, it

my be fored of. &, (04 Iughcegﬂeaﬂl e OJor?éLE?téeﬁQ”B‘%n‘%’Plte

Foam ng bé carr conventi ormal “manner exa

base material 1 and another resin composition containing
the above-described elastic layer forming material
{coextrusion method) .

The rubber-like organic elastic layer 2 may be
formed of a tacky substance composed mainly of a natural
rubber, synthetic rubber or synthetic resin having rubber
elasticity, or alternatively, it may be formed of a
foamed film composed mainly of such a component. Foaming
can be carried cut in a conventional manner, for example,
by mechanical stirring, a method using a reaction gas, a
method using a blowing agent, removing a soluble
substance, spraying method, forming a syntactic foam, or
sintering method. The rubber-like organic elastic layer
2 may be composed cf a single layer or plural layers.
(Separator)

In the present invention, conventionally used
release paper is usable as the separator 4. The
separator 4 serves as a protecting material of the
thermo-expandable pressure-sensitive adhesive layer 3 and

it is releazsed when the pressure-sensitive adhesive sheet
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by nechanical stirring, a nmethod using a reaction gas, a nethod using a
bl owi ng agent, renoving a sol uble substance, spraying nethod,

syntactic foam or sintering nethod. The rubber-Ilike organ

c

formng a

_ dﬁaﬁw m{ ayer
2 may be conposed of a single layer or plural |ayers. (Separat
present invention, conventionally used release paper is usable as the
separator 4. The separator 4 serves as a protecting materi al

t her no- expandabl e pressure-sensitive adhesive | ayer 3 and
when the pressure-sensitive adhesive sheet 18 0 6 MAY 2005

t
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is rel eased
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an adher epnd. adhersaparator Aisra1od. al MAySsepecassar ¥ ihenot always

t her no- expandabl e pressure-sensitive adhesive |ayer 3 can be forned not
only one gidesQkrihe base material 1 but also both sides. If necessary,
the rubber-like Organic elastic |layer 2 can al so be disposed

or both sides ?ﬂgggﬁggﬁ%ié%?éﬂdéﬂl& s ehge- %bﬂ%l@ﬁﬁémééﬁ§§10@ter'al 1,

t he t her no- expan pres
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ure- senS| I ve adhesive | ayer nay be di sposed

yer not
ternatively,

an inter ”Edkg“r%‘alamu%“ <5 40der £98L i narlayer . Adfiesiyg | ayer may be

di sposed ™2

rubber-like organic elastic layer 2 can also be disposed
on one side or both sides of the base material 1. On one
side of the base material 1, the thermo-expandable
pressure-sensitive adhesive layer 3 may be disposed and
on the opposite side, an ordinarily employed adhesion
layer not containing thermo-expandable microspheres may
be disposed. Alternatively, an intermediate layer such
as undercoating layer or adhesive layer may be disposed
between the base material 1 and the rubber-like organic
elastic layer 2, or between the rubber-like organic
elastic layer 2 and the thermo-expandable pressure-
sensitive adhesive layer 3.

(Heat-peelable pressure-sensitive adhesive sheet)

What is important for the heat-peelable pressure-
sensitive adhesive sheet of the present invention is that
it exhibits good adhesion and, for heightening
releasability by heating, the centerline average
roughness on the surface of the thermo-expandable
pressure-sensitive adhesive layer before heating is

greater than 0.4 pm (exceeding 0.4 pm}. The centerline
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bet ween the base material 1 and the rubber-like organic elastic |ayer 2,
or between the rubber-like organic elastic |layer 2 and the

t her no- expandabl e pressure- sensitive adhesive |ayer 3. (Heat-peelable
pressure-sensitive adhesive sheet) Wiat is inportant for the hﬁgwmpqmﬁable
pressure- sensitive adhesive sheet of the present invention is that 1t
exhi bits good adhezlon and, for heightening releasability by heating, the
centerline average roughness on the surface of the therno-expandabl e
pressure-sensitive adhesive | ayer before heating is greater than 0.4 pm

(exceedi ngv&r dgpmroudhaceenterd ine 481 &cbeWAYr280% muefagerspughness can
be selected froma range, for exanple, greater than 0.4 pm but not greater

than 2 pmyyappeter gbk¥ thromi A | anuh onht PRLt VR dther cemigrdi pg, average
roughness is 0.4 pmor |less, the surface roughness of the

thermo- exppadabl1r e3ul & SENSId 1we 1 agest e chAkale dasteaseaner esul i ng

in |oweri asability fromthe adherend after heating. The maxi num

uanmessy o AUg FULERSRAAL L0 ety Sxpaudelle, wespep censi v

(0 5, o SORRELE! DY LrnGleens (o gallee B3 40 &4 MoeThe
adhesive layer decreases, resulting in lowering of
releasability from the adherend after heating.

The maximum roﬁghness on the surface of the thermo-
expandable pressure-sensitive adhesive layer before
heating is preferably 5 um or less (for example, 0.5 to 5
um), especially 4 pm or less (for example, 0.5 to 4 um).

The centerline average roughness or the maximum
roughness on the surface of the thermo-expandable
pressure-sensitive adhesive layer before heating can be
regulated by properly selecting the thickness of the
thermo-expandeble pressure-sensitive adhesive layer 3 or
the particle size of the thermo-expandable microspheres
to be added to the pressure-sensitive adhesive layer.

For the heat-peelable pressure-sensitive adhesive
sheet of the present invention, it is important to have,
on the surface to be adhered to an adherend of the
thermo-expandable pressure-sensitive adhesive layer
before heating, convex portions attributable to the

thermo-expandable microspheres. Nc¢ particular limitation

is imposed on the size or heicht of the convex portions
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roughness on the surface of the therno-expandable pressure-sensitive
adhesi ve | ayer before heating can be regulated by properly selecting the

t hi ckness of the thernp-expandabl e pressure-sensitive adhesive 5 ¢ @ or
the particle size of the therno- expandabl e m crospheres to beg 3%2&“

the pressure-sensitive adhesive |ayer. For the heat-peel able
pressure-sensitive adhesive sheet of the present invention, it is

i nportant to have, on the surface to be adhered to an adherend of the

t her no- expandabl e pressure-sensitive adhesive |layer before heating, convex
portions gh&ributabl &d Gdhectédess ancedpandaipendioy osphehesthbamo-
particular limtation 1is inposed on the size or height of the convex

portions gQp0nB2MAY 2005 ok iés cCRAVREgSEl gelred dse nepgedgdepeadi ng on the
t her no- expandabl e m crospheres having a particle size greater than the

thi ckness; gLt hg *&%@ﬁ‘é@@@@b&ﬁepﬁséﬁw Zﬁ‘agﬁiélﬂ’@ gebesiye-l ayer. In

addition, no particular limtation is inpose the nunber or ratio of

the CO“VSént%%“;@%ds% e CPL, DB Sekga%aﬁﬁwuee pdepepding on the

nunber or~confent erno- expan l'e m crosp eres having a particle
size grea

senS|tlveiéﬂﬁgégsg”%§§%}ﬂﬁ %§§?ﬁfth pee aﬁﬁxgﬂﬂggggure sezgrs;ve

adhesi ve convex portions and it can be selected as needed
depending on the number or content of the thermo-
expandable microspheres having a particle size greater
than the thickness of the thermo-expandable pressure-
sensitive adhesive layer.

Since the heat-peelable pressure-sensitive adhesive
sheet of the present invention has centerline average
roughness greater than 0.4 pm on the surface of the
thermo-expandable pressure-sensitive adhesive layer
before heating, and has, on the surface to be adhered to
an adherend, convex portions attributakle to the thermo-
expandable microspheres, a release-causing deformation
force of these ccnvex porticns can be allowed to
effectively act on the adjacent interface of an adherend
in an initial stage of thermal release of the acdherend,
even if the adherend has a relatively large adhesion area
or the adherend (ex. metal) is wettable with an adhesive.
The sheet can therefore exhibit good thermal

releasability.

Owing to the thermo-expandable microspheres of the
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before heating is adjusted to 5 pm or less, an effective
contact area can be secured even if the area to be
adhered with the adherend becomes small, for example, &s
in the cutting step of chips, making it possible to
suppress inconveniences, such as chipping or
unintentional movement (vibration), due to insufficient
adhesion force, and in turn, to prevent lowering in the
productivity or yield.

In the heat-peelable pressure-sensitive adhesive
sheet having a rubber~like organic elastic layer disposed
between the base material and the thermo-expandable
pressure-sensitive adhesive layer, owing to elasticity of
the rubber-like organic elastic layer, the surface of the
pressure-sensitive adhesive sheet faithfully follows the
surface shape of the adherend upon bonding the pressure-
sensitive adhesive sheet to the adherend, making it
possible to increase the adhesion area, thereby
heightening the adhesion strength. Upon release by

heating, the expansion {volumetric change) of the thermo-

expandable layer can be conducted uniformly in preference
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uni ntentional novenent (vibration), due to insufficient adhesion force,
and in turn, to prevent lowering in the productivity or yield. In the
heat - peel abl e pressure-sensitive adhesive sheet having a rubber-1ike
organi c el astic layer disposed between the base material and(gHay AH

t her no- expandabl e pressure-sensitive adhesive |layer, owing to elasticity
of the rubber-like organic elastic |ayer, the surface of the
pressure-sensitive adhesive sheet faithfully follows the surface shape of
t he adherend upon bonding the pressure- sensitive adhesive sheet to the

adher end, tgekinRa tiHi c)passs bhiertetiper ease it e mdhesiwntAr gaodt her eby
hei ght eni ng t he adhesi on strength. Upon rel ease by heating, the expansion
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uni formy in preference 22 to the t hi'ckness direction under
control 1 furt Even if
t he therﬁ%hgxgghgng{Qﬁﬁ?é@%@%ﬁgrggcggﬁ alne Qxﬁgégfégﬁegﬁngggpandable

pressur e SRS VS adheal ve LAVeL bave oan Jur apeiLy,dar g, By tlugle size.

unevennes om i s”absor € organlc
elastic layer so th t fe surfac%. ﬁughness of t he therno- expan dabl e
pressur e- ?8n§ﬂﬂ§ﬂ?%§§¥a Se9F oY Bl “¢anh &t SuppressEy 95 shEFP -t 0¢

therefrom is absorbed by the rubber-like organic elastic
layer so that the surface roughness of the thermo-
expandable pressure-sensitive adhesive layer can be
suppressed to small.

The heat-peelable pressure-sensitive adhesive sheet
of the invention has advantages as described above so
that it can be used for permanent adhesion of an adherend
made of a proper substance, but also it is suited for use
in the case where release of adhesicn of an adherend,
after a predetermined time of adhesion and attainment of
the adhesion purpose, 1s requested or desired. It is
particularly suited as a temporary fixing member used
upon processing of electronic parts, because a
conventional heat-peelable pressure-sensitive adhesive
sheet is not suited for such a purpose because relatively
large adhesion areaz or wettability with the adhesive
inhibits sufficient releasability.

Heating conditions for facilitating release of the
pressure-sensitive adhesive sheet of the inventicn from

an adherend can be set as needed in consideraticn of a
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The heat - peel abl e pressure-sensitive adhesive sheet of the invention has
advant ages as descri bed above so that it can be used for pernanent
adhesi on of an adherend nade of a proper substance, but also it is suited
for use in the case where release of adhesion of an adherend, qgifrepe
predeterm ned tine of adhesion and attai nnent of the adhesi on purpose i's
requested or desired. It is particularly suited as a tenporary fixing
menber used upon processing of electronic parts, because a conventi onal
heat - peel abl e pressure-sensitive adhesive sheet is not suited for such a

pur pose besadseseekat hvelesidrrpeadieseéntingeanothaetsabiddéy with the
adhesive inhibits sufficient releasability. Heating conditions for

facil'itatisgasekease ok nhegninassarsr senskt bye tadhesiesansheet of the
invention from an adherend can be set as needed in consideration of a 23

0 5 NAY 2005.dggieant Jbadhasi on & edodependhg <o hes sdace condition

of the ad kln of 't he therno- expan abl e nlcrospheres

heat i ng RSt hSE T EEAPng % Tl SohahcT b ar eI bohe. 1 C&gﬁé’%&? "o
ﬁgaf?ﬁ;’”?%%éﬂé’%op' ﬁee%é%rghilrs“’ 4 aﬁﬁéﬁﬁgﬁ s%?‘g%&%ﬁfﬁ%w %95'“5”0“
pressure-gggsi %o 90 seconds {hot plate) or 5 to 15 minutes (hect
alr drier). Under such heating conditions, the thermo-
expandable microspheres of the pressure-sensitive
adhesive layer expand and/or foam to cause deformation of
the pressure-~sensitive adhesive laver, whereby adhesion
force is decreazsed or lost. Heat treatment can be
conducted in any stage depending on the using purpose.

As a heating scurce, an infrared lamp or heating water
may be sometimes usable.

This application is based on a Japanese patent
application JP 2000-340922, filed November 8, 2000, the
entire content of which is hereby incorporated by
reference, the same as if set forth at length.

The present invention will hereinafter be described
in further detail by examples. It should however be
borne in mind that the invention is not limited by these
examples. A particle size 1s measured using “SALD-2000J"
(trade name; a laser diffraction particle size analyzer

manufactured by Shimadzu Corp.). The particle size

(particle size distribution) or a ratio (content) of
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adhesive | ayer expand and/or foamto cause deformation of the
pressure-sensitive adhesive |ayer, whereby adhesion force is decreased or
| ost. Heat treatnment can be conducted in any stage dependi ng on theﬂﬁilng
purpose. As a heating source, an infrared | anp or heating waterl

soneti nmes usable. This application is based on a Japanese patent
application JP 2000-340922, filed Novenber 8, 2000, the entire content of
which is hereby incorporated by reference, the sane as if set forth at

| ength. The present invention will hereinafter be described in further

detai | by exanmtess hivshgukd shewavarc hear boEng kR -8 Nd thate 4 Heréavention
is not limted by these exanples. A particle size is nmeasured using

~SALD- 20004 1y d ty 26leq NgAE oA ub@s @ 1A I retd o Rar Elp%lcﬁﬁ p@al yzer
manuf act ured by Shimadzu Corp.). The particle size partic Si ze

di stributiQn).ongqratio (content) of 24 9 6 MAY particles haV|ng a
specific particle size is a neasured value based on vol une unl ess
othermnseEgpgﬁgf dC IIy descri bed. Exanple |I A toluene solution was
prepared by 1ricorporating 30 parts by weight of thernp-expandabl e

m crospheres A (to éeﬁ@ngglu §68° g%r%%ep§¥gé b§r?ggog%@%a f§§9ﬁ§ of

parts by weight of thermo-expandable microspheres A
(*Matsumoto Microspheres F-50D", trade name; product of
Matsumoto Yushi-Seiyaku Co., Ltd., average particle size:
13.4 ym, containing 1.5 vol.% of particles having a
particle size of 30 pm or greater) in 100 parts by weight
of a 2-ethylhexyl acrylate - ethyl acrylate - methyl
methacrylate copclymer type pressure-sensitive adhesive.
The resulting toluene solution was applied to a polyester
film of 100 um thick to give a dry thickness of 20 am,
followed by drying, whereby a thermo-expandable pressure-
sensitive adhesive layer was formed and as a result, a
heat-peelable pressure-sensitive adhesive sheet was
prepared.

Convex portions were visually recognized from the
surface to be adhered to an adherend on the thermo-
expandable pressure-sensitive achesive layer. These
cenvex portions include convex portions due to thermo-
expandable microspheres having a particle size greater
than the thickness of the pressure-sensitive adhesive

layer. The detalls of the convex porticns on the surface
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Mat sunot o Yushi - Sei -' yaku Co., Ltd., average particle size: 13.4 pm
containing 1.5 vol.%of particles having a particle size of 30 pmor

greater) in 100 parts by weight of a 2-ethyl hexyl acrylate - evﬂyg
acrylate - methyl nethacrylate copolynmer type pressure-sensitive gh@@ﬁve

The resulting toluene solution was applied to a polyester filmof 100 pra
thick to give a dry thickness of 30 prr,, followed by drying, whereby a

t her no- expandabl e pressure- se-sitive adhesive |ayer was fornmed and as a
result, a heat-peel able pressure-sensitive adhesive sheet was prepared.
Convex potbi brs awliterad sual 4y adéhegnhnzedafy dm thesusluk fackstovied dghered to
an adherend on the therno- expandabl e pressure-sensitive adhesive |ayer.
These copvex pdddps. i ncl ude convex portions due to therno- expandabl e

m crospheres having a particle size greater than the thickness of the

pressure-sensi inhve AdRes] ¥&s -+ ayes- 2TBendehaidisl ctPraconvextpontions on
the surface 25 0 6 MAY 2005 to be adheréed to an adherend can bé visually

observed i,CJ QS T . ; N Late - eth
ey o e S R aTe ohe araeer LR st v

ymer ty sensitive adhesive

|5 comoseg ol 80 paydsfe el 9L obosR R UM P 867N At B BE LS bY
2-ethylhexyl acrylate, 50 parts by weight of ethyl
acrylate and 5 parts by weight of methyl methacrylate.
Example 2

The thermo-expandable microspheres A were classified
by a centrifugal wind-force classifier, whereby
classified thermo-expandable microspheres B {(average
particle size: 19.9 pm, containing 1.7 vol.% of particles
having a particle size of 50 pm or greater) were
cktained.

A toluene solutfion was prepared by incorporating 50
paerts by weight of the thermo-expandable microspheres B
in 100 parts by weight (containing 5 parts by weight of =a
polyurethane crosslinking agent) of a butyl acrylate,
ethyl acrylate - acrylic acid copolymer type pressure-
sensitive adhesive. The resulting solution was applied
to & polyester film of 100 pm thick to give a dry
thickness of 50 um, followed by drying, whereby a therme-
expandable pressure-sensitive adhesive layer was formed,

and thus, a heat-peelable pressure-sensitive adhesive

sheet was cbtained.
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acrylate and 5 parts by weight of nethyl nethacrylate. Exanple 2 The

t her no- expandabl e m crospheres A were classified by a centrifugal

wi nd-force classifier, whereby classified therno-expandable ni@EiiPQﬁées B
(average particle size: 19.9 pm containing 1.7 vol. % of parti Vi ng
a particle size of 50 pmor greater) were obtained. A toluene solution was
prepared by incorporating 50 parts by weight of -he therno-expandabl e

m crospheres B in 100 parts by weight (containing 5 parts by weight of a
pol yur et hane crosslinking agent) of a butyl acrylate, ethyl acrylate -
acrylic acid copotyeetheype-pressidshl sepsébbvecadkesiive.vdhearesub ki ng
solution was applied to a polyester filmof 100 pmthick to give a dry

thi cknessl@febd ponveal bowed dis diet&1gvi vhgL ehy ra iMM=q expapdabl e
pressure-sensitive adhesive |layer was fornmed, and thus, a heat-peel able

pressure-sepghthvecaghesid rthass é!@saﬁ’l@é%ﬂéd %%e% S MAY,2005 On the

t her no- expandabl e pressure-sensitive adhesive | ayer, convex portions were

Va1V BEELIGHECIaRINC calyd 08 10y Bes adPeLaf oAl alhegod. These

convex rtrons i1 nc e convex p 1ons a

thernD-exgggggngxghﬁdQ%E%? CJBEEHE&es g%kggeasbg%tlcle size

greater than the thickness of the thermo-expandable
pressure-sensitive adhesive layer.
Comparative Example 1

The thermo-expandable microspheres A were classified
by a centrifugal wind-force classifier, whereby
classified thermo-expandable microspheres C (average
particle size: 10.2 pm, free of particles having a
particle size of 30 um cor greater) were obtained.

In a similar manner to Example 1 except for the use
of the thermo-expandazble microspheres C instead, & heat-
peelable pressure-sensitive adhesive sheet was obtained.
No convex portion was recognized on the surface to be
adhered to an adherend of the thermo-expandzble pressure-
sensitive adhesive layer.

Comparative Example 2

In a similar manner to Example 2 except for the use
of thermo-expandable microspheres D (“*Matsumoto
Microspheres F-301D", trade name; product of Mtsumoto
Yushi Seiyaku, average particle size: 11.6 pm, free of

particles having & particle size of 50 pym cr greater), a
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greater than the thickness of the therno-expandable pressure-sensitive
adhesi ve | ayer. Conparative Exanple | The thernp-expandabl e m crospheres A
were classified by a centrifugal w nd-force classifier, mhereﬂé

cl assified therno-expandabl e m crospheres C (average particle Wﬁélmﬁo.z
pm free of particles having a particle size of 30 pmor greater) were
obtained. In a simlar manner to Exanple 1 except for the use of the

t her no- expandabl e m crospheres C instead, a heat- peel able

pressu. -e-sensitive adhesi ve sheet was obtained. No convex portion was
recogni zethewt tgee balnf acpreeshe e -adheriad vo® adhasheeenteet Waie

t her no- expandabl e pressure- sensitive adhesive layer. Conparative Exanple 2

In a sinlcytdmieer tRoExanpk podxcept JL8 dheuusey obchianmexandabl e
m crospheres D (' Matsunbto M crospheres F-3011)", trade name; product of

Msunoto tYushiySehyake BYeLade el WLl sac?r?erelﬁdfioi@rfthgr %%equopart' cles
having a particle size of 50 pmor greater), MAY 200

heat - pee'%mﬁ%ﬁﬁéﬁfgrﬁréggﬁkELﬁgn%QQ%?é”% ¥af%g }alned Nb convex

portion was Vi su ecogni ze e surface adhered to an
adherend %féfg%giggnpesgxpandable pressure-sensitive adhesive |ayer

Centerline average roughness on the thermo-
expandable pressure-sensitive adhesive layer before
heating, 180° peel strength (adhesion) {(N/20 mm) to a SUS
304BA plate and thermal releasability of each of the
pressure-sensitive adhesive sheets obtained in Examples
and Comparative Examples were measured. The results are
shown in Table 1.

Measuring Method of Centerline Average Roughness

Centerline average roughness on the surface cf the
thermo-expandable pressure-sensitive adhesive layer of
each of the sheets obtained in Examples and Comparative
Examples is measured under the below-described conditions
by using a non-contact surface roughness meter
("Micromap”, product of Ryuka Systems Inc.}. Evaluation
results are shown in the column of “centerline average
roughness {(pm)” of FIG. 1.

Objective lens: 50 x magnification, Measuring mode:
WAVES60, FORMAT: 64C x 480, CAMERA: HITACHI KPMIUZ2/3,
Body Tube: 1Xbody, Relay Lanze: No relay

Measuring method of adhesion tc SUS304BA
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Eval uation test Centerline average roughness on the therno- expandabl e
pressure-sensitive adhesive | ayer before heating, 180" peel strength
(-adhesion) (N120 nm) to a SUS 304BA plate and thermal rel easafﬂi)mgtmgf
each of the pressure-sensitive adhesive sheets obtained in Exa
Conpar ati ve Exanpl es were neasured. The results are shown in Table 1.
Measuring Method of Centerline Average Roughness Centerline average
roughness on the surface of the thernp-expandabl e pressure-sensitive
adhesive | ayer of each of the sheets obtained in Exanpl es and Conparative

Exanpl es is nmeasufegdeender itdigy el oxurlescohbed reardit)i ons/2dymusi ng a
non-contact surface roughness nmeter ('Mcromap”, product of Ryuka Systens

Inc.). Evabuatiga tbe%lﬂistas)me Shove i 8 ntheyueRldigy fescenbesl i ne average
roughness (vm" of FIG 1. hjective lens: 50 x magnification, Measuring

r&ggdy mg¥Fay Lanze Vargﬁi (%gggigﬁgggﬁgfgggﬁgyl ghe5|on 2 g%g igie 28
0 6 MAY Zﬂgéhe§§89 R urgﬁ&lmgtql(@ggfglgn strength) (N20 mm relative to

SUS304BA plate i's nea escr bel ow. The evaluation results are

shown in the C?hgngug%ace cf the thermo-expandable pressure-

sensitive adhesive layer of each of the pressure-
sensitive adhesive sheets (20 mm wide) obtained in
Examples and Comparative Examples was bonded to an
SUS304BA plate (after ultrasonic washing with toluene) by
a single reciprocation of a 2 kg roller and 180° peel
strength {adhesicon) (N/20 mm) before heating and after
heating were measured (peeling rate: 300 mm/min,
temperature: 23 + 2°C, humidity: 65 %5 % RH, the pressure-
sensitive sheet was released).

Measuring method of thermal releasability

The thermal releaszbility is studied as described
below. Measuring results are shown in the column of
“thermal releasability” of Table 1.

The surface of the thermo-expandable pressure-
sensitive achesive layer of each of the pressure-
sensitive adhesive sheets obtained in Examples and
Comparative Examples was bonded tc an SUS304BA plate
(after ultrasonic washing with toluene} by a single
reciprocation of a 2 kg roller. Whether the pressure-

sensitive adhesive sheet peeled from the SUS304BA plate
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~adhesion (NN 200mm" in Table 1. The surface of the therno-expandabl e
pressure- sensitive adhesive |ayer of each of the pressure- sensitive
adhesi ve sheets (20 mm wi de) obtained in Exanples and Conparative Eﬁ npl es
was bonded to an SUS304BA plate (after ultrasonic washing wi t 1§ Bt MY ﬂb) by
a single reciprocation of a 2 kg roller and 180" peel strength (adhesion)
(N120 mm) before heating and after heating were neasured (peeling rate:
300 mMmimn, tenperature: 23 20C, humdity: 65 5 % RH, the pressure-
sensitive sheet was rel eased). Measuring nethod of thermal releasability
The thernmeinlneleasedatity &8 $B0doed a0 described rbel Bwamasurl nghd esul ts
are shown in the colum of nthermal releasability" of Table 1. The surface

of the ther,meumhandable praspueed,sanydd v Adhespyeakawer rfargach of the
pressure- sensitive adhesive sheets obtained in Exanples and Conparative

Bxanpl s wgs ponda i onafle SUSIOUBANR &l &nLafd erodl (13800iC W3NG Wi th

toluene) by a single reciprocation’of a 2 kg ro et her the ‘pressure-

senst {1 ve (A8 S1cpioBegl Sl B e STl g 28,0 NG 005

only by heating at 130 or ( anpl es and nparative
Exanpl e 1th£9@é%Jf¥s(%@PQrQ%EYSa%é%WQQ%ed on the following

standards.
[Evaluation standards]
A: The sheet peeled only by heating

B: The sheet did not peel by heating
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2) for 10 mnutes by using a thernostat (hot air drier) (~SPH 201",
product of TABAI ESPEC CORP.) was studied and the results were eval uated
based on the following standards. [Evaluation standards) A: The sheet
peel ed only by heating B: The sheet did not peel by heating 30636 MBY
2005 TABLE 1 The nunber Thick- of Center ness of particles |ine Adhe-
Thermal the greater Convex average sion than the portions rough- (N120
rel ease- | ayer thicknessness mm) ability (Pnm) of the (Pm layer 1 30 1.5
observed 0.49 0.82 A Ex. 2 so 1.7 observed 0.80 13.2 A 1 30 0O Not Conp.
observed 0.11 0.85 B Ex. 2 50 O NorABLZ2113.9 B observed In Table 1, the

term 't HICTRNESS Of Tayer [(F{U nueanps 1 he ThiickRnmess of the
t her no- gxpandabl e| pressurje- seggiti ve Center-
Thick- . .
particles line Adhe-
ness of . Thexrmal
the greater Convex average sion release-
than the portions rough- (N/20 A
layer . ability
(1m) thickness ness mm )
Hm of the {pm)
layer
Ex 1 30 1.5 Observed 0.49 0.82 A
) 2 50 1.7 Observed 0.80 13.2 A
’ Net
Comp. 1 30 0 chserved 0.11 0.85 B
Ex. 2 Not
] 50 0 observed 0.22 13.9 B

In Table 1, the term “thickness of layer (um)” means
the thickness of the thermo—expandable pressure-sensitive
adhesive layer of each pressuré-sensitive adhesive sheet.
The term “the number of particles greater than the
thickness of the layer {(%)” means a content (vol.%) of
thermo-expandable microspheres having a particle size
greater than the thickness (pm) of the thermo-expandable
pressure-sensitive adhesive layer. The term “convex
portions” means presence or absence of the convex
portions formed on the surface to be adhered to an
adherend of the thermo-expandable pressure-sensitive
adhesive layer. Existence of the convex portions is
expressed by “observed”, while ebsence of them is
expressed by “not observed”’.

As is apparent from Table 1, the pressure-sensitive

adhesive sheets obtained in Examples 1 and 2 are released
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adhesive | ayer of each pressure-sensitive adhesive sheet. The term"the
nunber of particles greater than the thickness of the layer (99" neans a
content (vol.% of therno-expandable m crospheres having a particle size
greater than the thickness (pn) of the thernp-expandabl e 06 MAY 2005
pressure-sensitive adhesive |layer. The term'convex portions" neans
presence or absence of the convex portions fornmed on the surface to be
adhered to an adherend of -the thernp-expandabl e pressure-sensitive
adhesive | ayer. Existence of the convex portions is expressed by

' observed'onhibe labsenng afi shamt siexpressed byntaothebgaramddizeAs is
apparent from Table 1, the pressure-sensitive adhesive sheets obtained in

Exanpl es keand 2i wé eaipbeaged shdttO HadVAY 2605:r 0hhy By eh@dtd ng in a hot
air drier. Since the pressure- sensitive adhesive sheet has a centerline

average KQUHHIESSs, Obnt PReSHLEE6R Ofo ff Ny d NE IPr6xp2pdablLe,; o
pressure-sensitive adhesive |ayer, greater than 0.4 pm and it has, on the

surface t?.»r%ﬁﬁk@fﬁgné9t?(?eagaﬁé%rlqrede%%%&r’ﬁe,ﬁg&féSjCQPSFﬂchr obytae to the

t her no- expandabl e m crospheres, the orce o e con portions

h f d d i bl h
on the Suran%?%btlt %Q& azglqe ﬁg tsBr%gc% I?:%Ir ﬁtgem%h%%}:ggg ooﬁnt %@h%dfj%é@ént

t her nb- expandabl e m crospheres can be a
adherend'égﬁvgfuﬁ%f%Igggl¥%£¥ibﬂt%%ﬁe to the thermo-expandable

microspheres, the deforming force of the convex portions
on the surface to be adhered to an adherend attributable
to the thermo-expandable microspheres can be allowed to
act on the adjacent adherend interface effectively in the
initial stage of thermal release, leading to exhibition
of good thermal releasability. Effective use of thermo-
expandable microspheres having a particle size greatex
than the thickness of the thermo-expandable pressure-
sensitive adhesive layer is presumed to bring about this
advantage.

On the other hand, the pressure-sensitive adhesive
sheets obtained in Comparative Examples 1 and 2 did were
not peeled only by heating in a hot air drier in spite
that they are similar or almost similar in adhesion or
thickness of thermo-expandable pressure-sensitive

adhesive layer to the sheets obtazined in Examples.

Industrial Applicability

The heat-peelable pressure-sensitive adhesive sheet
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initial stage of thermal release, |eading to exhibition of good thermnal
releasability. Effective use of therno- expandabl e m crospheres having a
particle size greater than the thickness of the thernp-expandabl e
pressure- sensitive adhesive |ayer is presuned to bring about thi@E 2
advantage. On the other hand, the pres5ure-sensitive adhesive sheep@f"mﬁ
obtained in Conparative Exanples 1 and 2 did were not peeled only by
heating in a hot air drier in spite that they are simlar or al nost
simlar in adhesion or thickness of thernop-expandabl e pressure-sensitive
adhesi ve lodyerhd a.rithenshert $sobkaifned aish Etampesary | pU¥shy &lape to
Applicability The heat-peel abl e pressure-sensitive adhesive sheet 32 0 6
MAY 2ag5 bef el iupyeit peock5siagf blf a3 e thyTPioF asar f & Xi Bechare tia be used
upon processing of electronic parts, because it ‘exhibits excellent

rel easabi lodny aftiere et | Bt WL h gashaviing oxcald enfe 2dhgsi QR ibefore heating

even if an adherend has a relatively | arge adhesion area or the adherend

I s wettabh%fgﬁ&1éyb%ﬁ?@ﬁ%ngﬂgg%QDGbQ%Xr%p%%%f%ﬁﬁﬁéée@‘E%aghpeelable

pressure-sensitive adhesive s conpri si ng:

adherend has a relatively large adhesion area or the

adherend is wettable with an adhesive.
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material; and a thernoexpandabl e pressure-sensitive adhesive |ayer
contai ning therno- expandabl e m crospheres whereby 0.1 to 3 vol. % of the
whol e vol ume of the thernp- expandabl a nicrospheres have a partfgMgy 3)5¢
greater than the thickness of the thernp- expandabl e pressure-sensitive
adhesive | ayer, the therno-expandabl e pressure- sensitive adhesive |ayer
havi ng a surface to be adhered to an adherend, wherein the surface of the
t her no- expandabl e pressure-sensitive adhesive |layer before subjecting to
heati ng has a centerline average roughness of greater then 0.4 prn. and
has a convex portion resulting from@h&IMBer no- expancl abl e m crospheres. 2.
The heat - peel abl e pressure-sensitive adhesive sheet according to claiml,
further conprising a rubberlike argapjc._ el hSci Eebetmeasinghe Haase
material and.'the® NEREPRBIEBIHBIFES 'gé%?ﬁggégggggﬁfﬁtive @ﬁhes?ve P@Yer. 3.
The et peel e, s ganess s saessicabec adef af oYy 4 ET S
erei e rubber-I1ke organic e|astic la } nce.
34 expandable microspheres Whereby Lasti-£, L 2¥ehs fRALREDIGmEXT Kie Hodrsiod

expandable microspheres have & particle size greater than the thickness of the thermo-

expandable pressure-sensitive adhesive layer, the thermo-expandable pressure-

sensitive adhesive layer having a surface to be adhered to an adherend,

surface of the thermo-expandable pressure-sensitive adhesive layer

wherein the .
greater then 0.4 pim,

before subjecting to heating has a cenierline average roughness of

and has a convex portion resulting from the thermo-expandable microspheres.

2 The heat-peelable pressure-sensitive adhesive sheet according to claim 1,

further comprising a rubberlike organic elastic layer between the base material and the

thermo-expandable pressure-sensitive adhesive layer.

3 The heat-peelable pressure-sensitive adhesive sheet accorging to claim 2,

wherein the rubber-like organic elastic layer comprises a tacky substance.
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