64750W"" WD 2011/ 071477PCT/ US2009/ 065600 A PRESSURE SENSI Tl VE ADHESI VE AND
A Q5F§§MREUSENSITIVE ADHESI VE TAPE Background 5The present disclosure
rel’ates twopna#sw’e sensitive adhesives. Specifically, Phe/Use@9O6I600

di sclosure relates to a pressure sensitive adhesive obtained by

pol ymeri zation of an acrylic nononmer, a block copol yner, a hydrogenated
tackifier and a photopol ynerization initiator. Mreover, the present

di sclosure relates to an ARESSYREPBENSITIVEIATYHESIadhesi ve | ayer
conprising such a pressure sensitive 1l0adhesi ve. Low surface energy
(LSE) substrates ar eANRQUERHESSUBEISENSIFIYHUADHESEYEURARE a variety of
condi tions such as autonotive parts, building materials, electronic parts,
and QA equi pnent. Wien those materials are bonded using adhesives, the
adhesi ves may do not provide the deﬁi(ﬁ&¥hﬁxﬁl of adhesion. As a 15result,
a primer tends to be coated on the nmater surface as a pretreatnent

agent . HayeyRkenttd1§cIBE b idBE | NS Alck¥ure RBAGALIRNE aMBbALEd € Opaafitly,
solvent, so there are issues such as worseni ng of coating work condit’ions
by sol venhe po¢sehi Hiszhisuonralbten ton mbisere shresifpve adhicsive cb@ied, bypr wor seni ng
environment of the place where 20priner coated materials are used (e.qg.

i nsi de a RAdhMErigatapn phan agBfq MedoBSacebgkironelyanep 8y dragrasedataskifigrt her

i ssues such as taki a.certain.work tinme for coating th rine coating
unevennedtd & BhesRPe Bt Tiosdn iR Msitarattionert dikioftisk ElissgSat | e
coating : ! i Pl . Patent JP
2003- 53230 PaT AL e e ERIAAT 9% Hin B e e PRGNS D

bl end conidaesiveg a bl ock copol yner, a tape conprising the pressure
sensitive adhesive and an adhesive backing article conprising the pressure
sensi tive adhdsiweurfes: Patrgnt(LNE) sabaaeS00k frefjatsly veedafopmeedunte usethsi ti ve

adhesive fornmed from.a cgonposition conprising nono-functional unsaturated
acryl at e WSCER VREIEHRF ,CO%%&QP? yHHYat adiomnibieypasts: drddna Batsiltne acryl at e

ester, nop- stal lizi I . ric ri i i yl ate
cotor, anteaRi Babt uBoR BTUBMRLLT S WRIP e BERRYS T bOnd ey

NDNOMET S )adhesiPUFTME Yidhesives hay WISt REvARSIhEREBed P RRGE a@8hiBRSUNS a
sensitive adhesive and an adhésive tape having sufficient adhesion to a LSE

subst r at ecsuwir fapamendardsaovicde atahge tid maosriiltsuofas c s alpragcatmidne nt
tenperature, high tenperature and after 10aging with high tenperature.
The preseé®nHi scl osure provides a pressure sensitive adhesive having a

fficient adhesi der . ft t i ncl.udi hi gh
Cemperature g 1KE" ToW st Pt 8 ANy oRET B Fa[TS QRS SYaPYbIrgr R and an

adhesi ve . ap&,cOuRLH £ %rééﬁ%%BFééMﬁ woke gﬁﬁd’iﬁoﬁ% %ioY\eené Jv%ﬂlﬁizl%“u%ﬁent :

di scl osure provides a pressure sensitive adhesive obtained by polynerizing
a m xt ur evgandaiféndie pk)rhOOisna%e ak tvbor@énia fRhR)raa meht 6f BpIARE waRAPr i Si Ng
98-50 mass parts of a first nononer selected froman aliphatic (neth)al kyl
actyl at e hravengpace ardbomalnunbescdlc. g-idsaech aehialei ghatd cor{fmtdyrmicky |

acryl ate 20havi ng a carhon nunper, of 7-12, wherein the gl ass transgﬁion

t enper at (WE" 3P 2 ORBHo- JATHBEC IS5 UCS SUoE Ay EfiBRa CCr@n Pgs limgh,
2- 90 MBSS, RANL SOyt ORI BRI &0 RLICRI N9 P0G A pIRUR 3 £CT €0 T rom
I's Png of : aRan ¢e ar g é e

t he group con up-contarnin %ylenic

unsat ur at\eekkePPHYWEFseA it MARAUFRIing Jaffa6@hPpéathhée BY @URrGARLGSNLRT

et hyl eni ¢ unsaturat ed copol ynmeri zi ng nonomer, an am no

gr oup- contramnei.ng et hyl eni ¢ unsat urated copol yneri zi ng nononer,

non-tertial alkyl(nmeth)acrylate wherein the glass transition tenperature of
30% hono- pol yrﬂépalﬁ%rpééwtiﬁ) 2003 gt Ekrclatep to poyressughgensitive aghawbrfomer

represented by .the chenic truct.ur al rmula (1) CH2=CR1COO( R20) nR3 or
DL Ot SRS DRIy Dlsmdigoriashie RPE Sobobighe i BPaACREN AN havi ng
a carbon 1-6; = , : It :
non-subs#??%?ﬁ%S%ﬁ%%???dggggﬂgg??%S?gﬁﬁﬁéb%@%P§3%§%¥%%h lﬁﬁgém%nbered or
5- menber gdesJung seyitiaé BlGiwxygen; n=1-16); 2) 10-100 mass parts of a bl ock
copol ynmer; 3) 20-100 nmass parts of hydrogenated tackifier; and 4) 0.05-1.0
mass parts of @S phatmspdd.yhet3,280 irelatdsrtota pitessure sensitive adhesivhéopmesent

di scl osure al so provi des an adhesi ve sheet which conprises a 10substrate

| ayer and an adhesi ve | ayer conprising the pressure sensitive adhesive.
Det ai | ed Description The present disclosure provides a pressure sensitive
adhesi ve and an adhesive tape having sufficient adhesion to LSE substrates
(such as polyolefins) 15under a wi de range of conditions such as anbi ent
tenperature, high tenperature, and after aging at high tenperature. A
pressure sensitive adhesive of the present disclosure is a conposition
obt ai ned by pol ynerization of a m xture containing i) 100 nmass

e o o ~r~S a2 e~ ~NrN a2



25A first nmononer can be selected froman aliphatic (neth)al kyl acrylate
havi ng a carbon nunber of 4-6 and an aliphatic (neth)al kyl acryl ate havi ng
a car bon worbevo7e4777- 12 and the first nmonomer includes &boas2@8/0650@bout 50
mass parts of the nononers having -25 degrees C or |less of the glass
transition tenperature of a hono-pol yner thereof. The aliphatic

(met h)al kyl acrylate having a carbon nunber of 4-6 represents an ester of
acrylic aeodl fompddieeh Ybhprathdnnd-Ancibadl wnsaturated achpdtngster car bon
nunber of 4-6. The aliphatic (meth)al kyl acrylate having a carbon nunber of
7-12 ref engnamcrmnagsfang aésingoyymer disselvod imthhaoyldte cstwei worand 5al i phati ¢
al cohol havi ng. a carbon nunber of present disclosure,

d{-l C. I n

the firstTHABHARS REPIPRCTAC RBYTIY ;%Wﬁve%gwh?gacgaylgﬁ%gsgew& & Vivon

t enper at [ e f i ncl ude, but is not
limted ﬁéﬁuﬂ% Gﬁé?ggg %P?h%”P%HN055¥F %$£§P V|ng 3 carbon nunber of 4-6
such as n-butyl acrylate (BA), iso-butyl acrylate, pentyl acrylate, 10or
hexyl acrylate; aliphatic (nmeth)al kyl acryl ates having a carbon nunber of
7-12 such as 2-ethyl hexyl acryl ate YREHNIY | so- octyl acrylate (rAa),
nnonyl(neth)a r acryl ate, decgh. , 1So0-

| |
Hoony (ot by ket Yoeiad b KRS oD RS A tasard SEGGET AORSNYE FREHR) aor yi ate.
The, SeCondyTBRaTESe inL GHHIEC iR R0, PSP SRS gl Ghel ST PIS oM

15t he group consi e group-con alnln &ni ¢ unsat ur at ed
copol ynerdhgiHef 6ONGBhHs saclE aé RAvYdrit Gl OtaRa O Rl t@hﬁﬂ:r@thhé’ h@dhgetinsat ur at ed
copol yneri zi ng nononer, an am no group-contai ning ethyl enic unsat ur at ed
cohblynemgmupgqﬁnhghﬂmmpnnﬂuﬁﬁrt|aI al kyl (meth)acryl ate wherein the gl ass
transition tﬁgferature of a hono-pol yner thereof is -25 degrees C or nore,
and a 20nononerh Bissecttdasyy nrﬁéld@ﬁ@rﬁréwuréﬁ?%tw afihffséY%hP‘éméla)

CH2= CRlCD = lihear or
br anched JIRETThATTN S Ca oo ddr e i e Hiad et Bfygradtigs |

substi t utigd |9 efesWRstdyi MbRL RGN a5 FATS RS Eﬁﬁ Qﬁi aﬁﬁeﬂ@@’taﬁi&bs'[ ituted 4-
nmenbered or 5-nmenbered ring contalning oxygen n=1- . 25As uUsed herein
the am deco@ifrifing oind picRbng sehhiyhvenidbesinsat ur at ed copol ynmeri zi ng nononer
refers to a nmononer including -NC(0)- in the side chain of ethylenic

unsat ur at ed clﬁb@mwﬁ@nt disalpstompreendesTherass gl senbi¢ivigristhesivatodgained by

copol yner i ononer. j ncludes,. for exanple, acrylam de, nethacryl am de,
N, N- di met YnlEFV%%%?H%“%@N@N?”“HgN-dlethyl acryl ani de (nnDEA),

N, N- di met hyl th Onag?k%ﬁﬁO?Q&Bnba%§q£hﬂéhﬂﬁeﬁ68&9%’IEQVInyl caprol act am

or N-vinyl pyrroll used herern ar boxylic

gr oup- cont ai oG oahhy ittCo i FiaétunahSEcNRAesRE fFARASAPhatia (mm?mylhaw ng
a carboxylic group in a side chain of the 5ethyl enic unsaturat

copol ynerdczylate hnnogerqarﬂ'chenumbbnnflﬂf(calgd euplipbamn¢ ainntmglkel hytydaticc
unsat ur at ed nononer having a carboxyli.c grou i ncl udes, for exanple,

ungat ur at@dl%ﬁ@é%d%wb%r fci-ds. vherrindhaglaps tanattion, teprnckataryPf & acid or
crotonic ,acid; F atur %Sglcarbgf% % aci ds such as itaconic acid,
fumaric &hng)p85gp é§| FEIEP g "10As used herein, the am no
gr oup- cont ai nb ng I%M@fw 61 HIERH AbREMELD ?%fd%bﬂ@o%@?&@éle&ﬁhers to a
nmononmer having an amno group In a side chai he et hyl eni ¢ unsat ur at ed
copol ynerfrahne gomgiresnsisihez afi no gr oup- cont ai ni ng et hyl eni ¢ unsat ur at ed

copol yneri zi ng nmononer includes, for exanple, dialkylamno alkyl
( met h) acr yl at @ asudh gwwwtamlmcﬂwlm ml@e@thyateé@pmlamer%(lmynm

di met hyl am n net hacryl ate gNAENA di al no .al kyl
(n% h) acryl anf 8%’3’0§éﬁgﬁ gé%uNCRPEfﬂ%‘EFﬁ}'ig o ‘{3%98’6916‘1 HH?H@“@DMAPAA) or
N, N_dlnekﬁﬁﬁ@ﬂk no propyl methacrylan de; dialkylamno alkyl vinyl ethers
such as mét hyl ami no ethyl vinyl ether or N, N-diethylam no ethyl vinyl
ether; or Vinyh aheh&ERANCLOEafThE @340 dSathritedXbholyheadligg 4-
ZOV|nyIpyr|d|ne or 2-vinylpyridine; or a mxture thereof. As used
her ei n, Uhenmmnrtertlal alkyl(neth)acrylate having the glass transition

tenperature of a ho ﬁa‘ mer thereof refers to -25 degrees C or nore
refers to an &2 éffrtlai 1Nete) ey @torhseain dbs gl%Sétr&eﬁﬂl%ﬁ@mP@hatv@r@f al ,

th i's pr r _second ich has the Tg of a hono- polyner
thgﬁeof |shm§ %@8? fﬁeﬁgérQhﬁ@é“mfﬁghﬁgﬁnfve al al kyl (meth)acryl ate
having the glass transition tenperature of a hono-polyner thereof refers to
-25 degrees C or nore includes, for exanple, benzyl acrylate (BzA), benzyl
nmet hacryl ate, isobornyl acrylate (IBA) i sobornyl nethacryl ate, cycl ohexyl
acryl ate, cyclohexyl nethacrylate, di- cyclo pent anyl nethacrylate, or

di -cycl o pentenyl nethacryl ate. In a nononer represented by the
chenlcal structural formula (1) CH2=CR1C00( R20) nR3 or CH2=CR1COOR4R5

L,



20copol yneri zi ng nononer and a car boxylic group-containing ethylenic
unsat urated copol yneri zi ng nononer, alternatively includes a carboxylic
gr oup- corw@i2pimgi4erhyl eni ¢ unsat urated copol yneri zi ng mPADAESR008/065600
non-tertial alkyl(nmeth)acrylate, wherein the glass transition tenperature
of a hono-pol yner thereof is -25 degrees C or nore. In this instance, any
nmononers |isted as the 25first nononers may be used. The specific

conbi nati on i @ nidiosndrnepaneetcdnsl thdeshenfiodl exanpaeforngaf(iy st monomer such
as n-butyl acry;ate or 2-e}hy|hexy|1acrylﬁlﬁ;]and t he secogd nonomer such
as a confHatCRCOP(R, MRk net 6Y.=6& COORdE @hdarethyl ¢rcHaki" dndrR 'a=

conbi nation of acryli ci d and benzyl acryl at | n;one aspect, the

speci fi c 1ESHBPAAFHC YlﬂHV&%aﬁ? nyﬁlura%?rwﬁ%-é;gs TRy bV nhorrer

Furt her, - am _ nt ai ni et hyl enj. é - yneri zing
P her S AT R SATI L RS B U R GRRE e 2l g
al sp be GREMBERAD: I-h@RISdcE O dalthiAthe biydch; @i Rg)red to contain about 15
mass parts to about 550 nass parts of f%e am de group-containing ethylenic

unsat ur at ed cdpol Yord002hay pantsoofer besktdopobecand nononer when the aliphatic
(et h)al kyl acryl ates having a carbon nunber of 7-12 such as 2-ethyl exyl
acrylate is udkd 3% 10Rengssrpstsrafnbrspgenaied Hckifiersandt he al i phati c

(et h)al kyl ac¢ryl s, havi ng a carbon nunper of 4-6 such as n-butyl

acryl ate can %)re c@'&?%fh@dn?ﬁf?f{aﬁtegro. % BHOPRP WARTNAANY™ W HIA R nomer r epr esent ed
by the or mil & bloRielitfsire ARHAOAVIRALE ¥h ARENLELRANy R dRRLR QY et hy

acryl ate can be I ne en the first nononer conprises the

al iphat i ubskita)lal kyinded ydiadsese gt bemPricAIIMR prosdaes safsitivd 2diasive.si ngl e
nmononer, it is nore preferred to contain about 15 mass parts to about 50
mass parts or about 25 mass parts to about 50 nmass of 15the am de
group-contai ni ng ethyl eni c unsat urated. copgl yneri zi ng nononer as the second
mononer . The conbi nati onP&f2Ued e 1BHSEN- cont ai ni ng et hyl eni ¢
unsat ur ated copgl YXRL|2fi00loIRAIELiR0Y A0 AL N0y SHOURaRONLLR4 G et hyl eni o
unsat ur at ed copéi Mefi zi ng nononer as t'’heé second nonhoner nay i mprove
adhesi on 44 &R c 2R halviaprshpGE cAUEdh RfrPQ NYE RYbseite 9 (4138 asHAYo IGImR) Nat i on
of the nmonomers includes, for exanple, 2-ethylhexyl acrylate as the first
nohoner ; wandr grneitde)racgy bf combinonesudoad ambiang tampeariatwe, highuengpenitara)i ng

et hyl eni ¢ unsaturated copol yneri zi ng nononer such as N, N-di net hyl

acryl am d@dafteragingphbieyrispcerntai ni ng et hyl eni ¢ unsat ur at ed

copol yneri zi ng, nononer such as 25N, N-di met hyl ani. no et hyl acl yrate. as the
cebont monommr TRGUR sapirynte e oD e Bt Bty £ ol rRaisd ve

incIudes(ﬁnghgg%ngg9&¥ﬂggﬁgﬁOggqﬂgd&g(ﬂﬁ§§n%g%ts to about 100 mass parts.

That corresponds”to about 10 parts to about parts with respect to 100
parts of the (ipet h)@atayh perteoAQAREh)atifylictmbsohes SompaLingbIlito 10 nimss parts,
a peel force at anbient tenperature tends to be not sufficient, and if it

i s2tor e trivars AfGOfindggomaEmersand Ao BOavkssquptsl ginescqoaddronembe difficult to
di sperse sufficiently ipn the nononers. 5A Ql ock copol yner generally

i ncl udes type1&-B?@F%&bHE%Hémﬁﬁéﬁggﬂﬂd%QﬁgﬂﬁmﬁgA bl ock copol yrmer. A
represents a d I [ k d B represents a soft

qﬁS 035906 %as% g;%?%gqsfy}ﬁfgitré %%%t&f'?acplpfgeﬁy gl?@

segnent such as’polyi soprene, ene or yl ene/ butylene. It is
preferred thatiy§ he®8 tB1106 n&opat MBSyt P& sRriAAtibRenARY. 1 C mONomer
uniformy. The styrene bl ock copol ynmer includes SIS

10( st yr ene-i sops eswt bdrgirethe)telth O'¢ledopalyy ireefersSBS acryl or methacryl.”
(styrene-but adi ene-styrene) bl ock copolyner, SB (stgrene-butadiene) bl ock
copol ymer, SBES st peapesycayibenelastad frameans ahplaity (methodkgbpagylater, SEBS

t - et hyl / but yl bl ock I SEP :
(styr ene-BFHH B RAPGbyFERE LM BRbu kB hut e hepne o
(styrene-cthvl sRber 8Py NGl MOk GRARKIIThIUBRY hBGy! INRAELAR S0 hadl a

structure. Preferred bl ock copol ynmer 1 ncl udes S, SB and SEBS. A random
copol ynerpastsadt ths nSBR &t Waehgr st ddiresieCrandand LRl yietinsiAon be used
together. The styrene content in SBS or SB bl ock copol ynmer may be about 25
mass % ortemprratore abobemRepatassrthaeofiore. Wien the bl ock copol yner is SIS,
the aliphatic (nmeth)al kyl acryl ate 20havi ng a carbon nunber of 4-6 can be
preferably used as the first nonomer, and n-butylacrylate can be nore
preferable. Further, the aliphatic (neth)al kyl acrylate having a carbon
nunber of 7-12 can be used as the first nononer conbining with the

al i phatic (neth)al kyl acryl ate havi ng a, carbon nunber of 4-6 and SEBS. 25
Hydr ogenat ed tackifier The pressure sensitive adhesive of the present
di scl osure includes a hydrogenated tackifier of about 20 mass parts to
about 100 mass parts. The hydrogenated tackifier does not inhibit radical

-, = Y



20The pressure sensitive adhesive of the present disclosure nay be obtained
by WV polynerization of the conponents such as the first nononer, the
second noworeer1/07147¢ bl ock copol yner and the hydr ogenat e@#Craskeoioesspo and
optionally with additives. Alternatively, the first nononer and the second
mononmer are mxed firstly, then part of the tackifier is added to the

m xture and substituted 25w th nitrogen gas, then cured with UV to obtain a
pre-pol ymer haMigngiphatics@oshjalk gif acabtd hd¥iaQ Lcosbd® nabdet 05A00 cps.
Subsequently, the photopol ynerization initiator, the block copolyner, and

t he renmairapregeitydmogpeerarfeatry e kiidi @rmathacpdiedsid mindediphatic algaddlwi th UV to
obtain the pressure sensjtive adhesi ye. Adhesive tape The adhesive
tape of tHYUHF BEAHRONAYR Feir & Oc g‘ﬁﬁY@é‘étla?@& fﬂrl%?@qye{@@rh%%g an adhesive

| aver conid 3l NeblEoPTSSHIESENR! b AdFRE ue LGSAEIBEd er 8l ng The
adhesi ve tape nay be’made y Ianlnéilng_t e’ adhesi ve Tayer’ on one 5side or
botd si deyiphatiblcRIhhding a AMeh dusisdigdnal2] ayers such as a surface
protecting |ayer or a priner |ayer may be optionally |am nated. Further, a
|l iner may be llarnthaatrednodischsustrthadestomohti@cadiagsbhose hbayepolymer The
substrate | ayer includes a sheet conprising a filmor a foam materi al

usual | y Use#ng Figéass Heasittgnismparaigre BE-23 degieay ChavEhafird dRQRITBer Mai t abl e

10filmmateri,als include,. f exanpl.e, pqal.yet hyl ene fil ol ypropyl ene
fom poneeedy Syt Fo DBt e oG aRRL (rRIRE TR Rt S RORY ot y
vinyl i de ide i Ay 13,0 1.de L1 sheet
conprisiEgH% gqﬁggﬁﬁpﬁﬁﬁhggg%x%iﬁxgﬁg Bfgfﬁ%ﬁ??@?%&ﬁgggigﬁggg%m‘%ﬁgbthylene
f oam sheair,heahl acQpitenelipipan GhaddalRyl aretdaneafiogn heet nuspecof 7cd |y,
for exanple, 15acrylic foamtape (GI7108 available from Sumtono 3M can be
used as tsnehghéetthybrepyi stmdate (8EHAmisoFhetyl hinikated8049, nhe substrate | ayer

is not limted, but can he sel ected dependjng on the use of the adhesive
t ape. |n@@ﬁf@@%ﬁ)ﬁﬁ%‘é&,1Sq-ﬁen¥lh%cexwé%;sdeeavi(%h)éab@f%a%%— | ayer may range

from abo i r t L et T ive |l ayer may
i ncl ude t<§§ng%§%$gﬁé§h%F&?ggﬁggﬁgr95%’8*g%hg&%$gggﬁgﬁﬁgggﬁgéure. The

thi ckness of the adbBeginvéndmbyenal $ndlQlc bitBid0edasPpdrtTBY abPRaSEIRCEEE
depending on the materials of the substrate |ayer or use of the adhesive

tape. | n tbepraumcaspedig of e athd € kregscaitainiieg athydsiiveinksatyesteday range from
about 10 m croneters to about 500 mi croneters. 25The adhesive tape nmay be
pr epar ed 99y OkABNHZIRE RN CIEGreaskemipi egropRecafitainifecthy anhe upsatatateghd t he
second nononfrs?.the bl ock co ted.tackifier, and the

| v. t he hyd
ohot opol YiPBP PR HAE RO RETs AN AT P AR HP 5P (IR P HENIS MW wi th OV

to obtai rbohla?yrﬁgtl?ﬁﬁg\fﬂoﬂ(ﬁﬂ&r noight%rtieillarfkﬂllimglﬁ?égrsrlaﬁéfwﬁerrgm PR&15dde of the

obt ai ned adhesive [dyer, and the substrate am nated on the film
peel ed surdméort eerofdraiuic bifa aheponantapercdfiis 225 atgase ( sembesl dnidlan i s
used, operation of peeling off the filmfromthe adhesive | ayer and

| affi nat i mgon@meheepsedsatadabe thaaghamicsl staitaral foyrenlat(he adhesi ve | ayer and
the substrate | ayer are | am nated, a pri s )yay be appljed,on the surface
of the adngs: vb t GpsR St ehera by e K i s et VR 25¢ They be

obt ai ned jhfc,} BE yRANSSL AR Tnd § ATINALAR.S & PRL RSl deg. plehfiepubstrat e
| ayer . € pressure sensitive adhesi ve of the presex i15¢iosure can
be used agbaituaedes hye-shBReubd I%I%Hym,akf’%bkﬁtdté@oﬁ ubsisuBt@tuk@ygr . The
pressure sensitive adhesive of the present disclosure has a sufficient
adhesi on hembSEdsulfshreattesed thg(cnthinasy poy gool; @f-<lns)). surf ace under a w de
raqge of conditions such as anbient tenperature, high tenperature, and
aft2r aging wiAhusidghereEnieranideronprsonenmaraby vaia wise twiatisk i si ng t he
pressure sensitive adhesive can Qe used to adheée pﬁgﬁﬁgts ﬁied under a
variety SPPEOHBFETBRIMMNALE T8 Ao PORMSE M LUPgi NG (Y ALt v,

el ectroni ?ﬁgg j : r a hhavent i on

descri be ﬁgﬁéfgﬂlan %gﬁﬁggghgﬁﬁﬁeﬂah e%@%%gﬂsm?ﬁg'?E%Pgljﬁggexanples are
set fort hinshtursieaWwodobensmgap sheasméhatlidieshrexamplesacayanfioe, il ustrative
purposes only, and are not to be construed as linmted the invention in any
manner . 20&kaapileyiddedtN-pimahy bicry griddi(BM 4 Ads BdN-@othyS acrydmingtd nat ed

pol yolefin Arkon ML15 : partially hydrogenated petrol eumresin Arkon P125 :
fully hydrogenated petrol eumresin 25Arkon ML35 : partially hydrogenated
petrol eumresin Arkon P100 : fully hydrogenated petrol eumresin HDDA :

1, 6- hexanedi ol diacrylate Irgacure 651:

2, 2-di met hoxy- 1, 2- di phenyl et hane- 1-one M scoat #158 : 3-net hoxybutyl
acrylate Viscoat #190 : 2-ethoxyethoxyé&hy acrylate I-marv P140 : fully
hydr ogenat ed petroleumresin Piccolyte A-135 : a-pinene resin Regal rez
6108 : hydrogenated hydrocarbon resin 5Regal rez 1085 : hydrogenat ed

o NN AN oA n oy o =~ NSNS



One of the PET filns of the obtained pressure sensitive adhesive was peel ed
off, then prinmer (Prinmer K500 available from Sumtono 3M was coated on the
exposed swopRace7m7rh a felt, and an acrylic foamtape (@CTAG@WeIh@DI e
15from Sum tono 3M was |am nated on the surface to obtain a test sanple.
Conmpar ati ve exanple 2 Chl ori nated pol yol efin (892L5 avail able from

Ni ppon Paper Chem cals Co. LTD.) was added to tol uene, heated to 60 degrees
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membered or 5S-membered ring containing oxygen; n=1-16), “substituted or non-
substituted phenyl” refers to a phenyl group which may be substituted with any
number of substitutions. The substitutions include, for example, halogen, alkyl
group having a carbon number of 1 to 12, alkoxyl group, or hydroxyl group.
The “substituted or non-substituted 5-membered or 6-membered ring containing
oxygen” refers to S-membered or 6-membered ring containing one or more
oxygen atoms. The substitutions include the same as for the substituted or non-
substituted phenyl. The monomer represented by the above chemical structural
formula includes, for example, methoxy triethylene glycol methacrylate,
methoxy dipropylene glycol acrylate, ethoxy dipropylene glycol acrylate, 3-
methoxy butyl acrylate, 2-ethoxyethoxyethy acrylate, phenoxy ethyl
acrylate(PEA), phenoxy ethyl methacrylate, or tetrahydro furyl methacrylate.

The glass transition temperature (Tg) was determined as peak top
temperature of loss tangent curve at the glass transition region of the viscoelastic
(meth)acrylic homo- and co-polymers, which was measured by dynamic
mechanical analysis (Advanced Rheometric Expansion System (ARES)
manufactured by Rheometric Scientific, Inc.). The measurement conditions
were as follows: shear mode, applied frequency of 1 rad/sec, temperature ramp
rate of 5 degrees C/min.

The first and second monomers can be added respectively 98 to 50 mass
parts and 2 to 50 mass parts to be totally 100 mass parts. Alternatively, the first
monomer can be 98 to 60 mass parts and the second monomer can be 2 to 40
mass parts. The amount of the first and second monomers can be selected
properly depending on the combination of the first and second monomers, and

the optimal range of cach monomer content is variable depending on the
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combination.

The combination of the first and second monomers can be selected
properly and are not limited.

In case, for example, the aliphatic (meth)alkyl acrylate having a carbon
number of 4-6 as the first monomer and a single monomer as the second
monomer are used, the second monomer can be preferably selected from an
amide group-containing ethylenic unsaturated copolymerizing monomer, a
carboxylic group-containing ethylenic unsaturated copolymerizing monomer, and
non-tertial alkyl(meth)acrylate wherein the glass transition temperature of a
homo-polymer thereof is -25 degrees C or more. Specific combination of the
first and the second monomers includes, for example, n-butyl acrylate (BA) and
one from N,N-dimethyl acrylamide (DMAA), acrylic acid(AA) and benzyl
acrylate (BzA). Alternatively, in case an aliphatic (meth)alkyl acrylate having a
carbon number of 7-12 as the first monomer and a single second monomer are
used, an amide group-containing ethylenic unsaturated copolymerizing monomer
can be used. Specifically, 2-cthylhexyl acrylate (2EHA) as the first monomer
and N,N-dimethyl acrylamide as the second monomer can be used, respectively.

In case two or more of the second monomers are used, the second
monomer includes an amide group-containing ecthylenic unsaturated
copolymerizing monomer and a carboxylic group-containing ethylenic
unsaturated copolymerizing monomer, alternatively includes a carboxylic group-
containing ethylenic unsaturated copolymerizing monomer and non-tertial
alkyl(meth)acrylate, wherein the glass transition temperature of a homo-polymer
thereof is -25 degrees C or more. In this instance, any monomers listed as the
first monomers may be used. The specific combination in this instance
includes, for example, the first monomer such as n-butyl acrylate or 2-ethylhexyl
acrylate; and the second monomer such as a combination of N,N-dimethyl
acrylamide and acrylic acid or a combination of acrylic acid and benzyl acrylate.

In one aspect, the specific combination may include n-butyl acrylate as the first

| L
1.

TL
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monomer. Further, the amino group-containing ethylenic unsaturated
copolymerizing monomer, such as N,N-dimethyl aminoethyl acrylate or other
monomers, can also be contained.
In each combination, it is preferred to contain about 15 mass parts to about
5 50 mass parts of the amide group-containing ethylenic unsaturated

copolymerizing monomer as the second monomer when the aliphatic (meth)alkyl
acrylates having a carbon number of 7-12 such as 2-ethylexyl acrylate is used as
the first monomer. In this case, the aliphatic (meth)alkyl acrylates having a
carbon number of 4-6 such as n-butyl acrylate can be combined further.

10 Alternatively, the monomer represented by the formula (I) such as 3-
methoxybutyl acrylate or 2-ethoxyethoxyethy acrylate can be combined further.
When the first monomer comprises the aliphatic (meth)alkyl acrylates having a
carbon number of 7-12 as a single monomer, it is more preferred to contain about
15 mass parts to about 50 mass parts or about 25 mass parts to about 50 mass of

15 the amide group-containing ethylenic unsaturated copolymerizing monomer as
the second monomer.

The combination of an amide group-containing ethylenic unsaturated
copolymerizing monomer and an amino group-containing ethylenic unsaturated
copolymerizing monomer as the second monomer may improve adhesion to an

20 acid surface such as polyvinyl chloride. Such combination of the monomers
includes, for example, 2-ethylhexyl acrylate as the first monomer; and
(meth)acrylic monomer containing an amide group-containing ethylenic
unsaturated copolymerizing monomer such as N,N-dimethyl acrylamide and an
amino group-containing ethylenic unsaturated copolymerizing monomer such as

25 N,N-dimethylamino ethylaclyrate as the second monomer.

Block copolymer
The pressure sensitive adhesive includes a block copolymer of about 10

mass parts to about 100 mass parts. That corresponds to about 10 parts to about
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difficult to disperse sufficiently in the monomers.

5 A block copolymer generally includes type A-B block copolymer and type
A-B-A block copolymer. A represents a hard segment such as polystyrene
block and B represents a soft segment such as polyisoprene, polybutadiene or
polyethylene/butylene. It is preferred that these block copolymers disperse in
the acrylic monomer uniformly. The styrene block copolymer includes SIS

10 (styrene-isoprene-styrene) block copolymer, SBS (styrene-butadiene-styrene)
block copolymer, SB (styrene-butadiene) block copolymer, SBBS (styrene-
butadiene/butylene-styrene) block copolymer, SEBS (styrene -ethylene/butylene-
styrene) block copolymer, SEPS (styrene-ethylene/ propylene-styrene) block
copolymer, and SEP (styrene-ethylene/propylene) block copolymer, having linear

15 or radial structure. Preferred block copolymer includes SBS, SB and SEBS. A
random copolymer such as SBR (styrene-butadiene random copolymer) can be
used together. The styrene content in SBS or SB block copolymer may be about
25 mass % or more or about 29 mass % or more.

When the block copolymer is SIS, the aliphatic (meth)alkyl acrylate

20 having a carbon number of 4-6 can be preferably used as the first monomer, and
n-butylacrylate can be more preferable. Further, the aliphatic (meth)alkyl
acrylate having a carbon number of 7-12 can be used as the first monomer
combining with the aliphatic (meth)alkyl acrylate having a carbon number of 4-6
and SEBS.

25
Hydrogenated tackifier

The pressure sensitive adhesive of the present disclosure includes a
hydrogenated tackifier of about 20 mass parts to about 100 mass parts. The

hydrogenated tackifier does not inhibit radical polymerization of the



1st nmonomer 2nd nononer Phot opol yneri zation initiator C osslinker Block
copolynmer 1.) , ,--4,...) «ct HAdditive L "xa I1JL S9*LZ
SEZ-1 LBEYoQo11/0149877 9.801 ZE' VS ZE VS -z3 RCY/US2009M63600 un .
9 -xaj ITIL S9*LZ SEZ-1 | S6EO.0 SLOT. 0. 09877

(meth)acrylic monomer by UV and improves adhesive force of the pressure
sensitive adhesive. When the amount of the tackifier is less than about 20 mass
parts, the adhesive force of the pressure sensitive adhesive to the low surface
energy substrate decreases and when the amount of the tackifier is more than
5 about 100 mass parts, the pressure sensitive adhesive becomes difficult to

dissolve in the monomer solution. The hydrogenated tackifier includes partially
or fully hydrogenated resins such as hydrogenated rosin ester (e.g. Foral 85-E
from Eastman Chemical Japan Limited), hydrogenated terpene resin, aliphatic
hydrogenated petroleum resin (e.g. Arkon M (partially hydrogenated)) or Arkon

10 P (fully hydrogenated) available from Arakawa Chemical Industries, Ltd.), or
aromatic modified hydrogenated petroleum resin (e.g. Escorez 5600 available

from Exxon Mobile).

Photopolymerization initiator

15 The pressure sensitive adhesive of the present disclosure includes a
photopolymerization initiator of about 0.05 mass parts to about 1.0 mass parts.
Such range of amount is preferred to have a large adhesive force, especially a
peel force at high temperature and a peel force after aging at high temperature.
Moreover the amount of the photopolymerization initiator may be about 0.05

20 mass parts to about 0.5 mass parts or about 0.05 mass parts to about 0.3 mass
parts.

The photopolymerization initiators may be selected from known initiators.
Such initiators include, for example, 1-hydroxy cyclohexyl phenylketon
Irgacure(R)184 (available from Ciba Japan), 2,2-dimethoxy-2-

25 phenylacetophenone (Irgacure(R)651available from Ciba Japan), 2-hydroxy?2-
methyl1l-phenylpropane-1-one(Darocure(R)1173available from Ciba Japan), 2-
methyll-[4-(methylthio)phenyl]-2-morpholinopropanel-one (Irgacure(R)907
available from Ciba Japan), 2-benzyl2-dimethylaminol-(4-morpholinophenyl)-

butane-1-one, 2-chlorothioxanthone, 2,4-dimethylthioxanthone, 2,4-

10
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diisopropylthioxanthone, isopropylthioxanthone, 2,4,6-trimethylbenzoyl
diphosphine oxide, or bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpentylphosphine
oxide. Such photopolymerization initiators can be used alone or in
combination.

5 The adhesive of the present disclosure may further include a crosslinker.
Suitable crosslinkers includes, for example, multifunctional acrylates cross-
linking agents, isocyanate cross-linking agents, epoxy cross-linking agents,
oxazoline cross-linking agents, azirizine cross-linking agents, metal chelate
cross-linking agents, melamine resin cross-linking agents or peroxide cross-

10 linking agents.

The amount of the crosslinker is not limited, but may be from about 0.01
mass parts to about 1.0 mass parts with respect to 100 mass parts of the
(meth)acrylic monomer.

The pressure sensitive adhesive of the present disclosure may further

15 comprise additives usually used, such as a plasticizer (process oil, silicone oil,
polyethylene glycol etc.), a filler, an anti-aging agent, an adhesive promoter

(polyolefin chlorides), a UV absorbent, and/or a pigment.

Manufacturing Process

20 The pressure sensitive adhesive of the present disclosure may be obtained
by UV polymerization of the components such as the first monomer, the second
monomer, the block copolymer and the hydrogenated tackifier, and optionally
with additives. Alternatively, the first monomer and the second monomer are
mixed firstly, then part of the tackifier is added to the mixture and substituted

25 with nitrogen gas, then cured with UV to obtain a pre-polymer having a viscosity
of about 1000 cps to about 5000 cps. Subsequently, the photopolymerization
initiator, the block copolymer, and the remaining hydrogenated tackifier are

added, mixed and cured with UV to obtain the pressure sensitive adhesive.

11
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Adhesive tape

The adhesive tape of the present disclosure comprises a substrate layer
and an adhesive layer comprising the pressure sensitive adhesive described
herein. The adhesive tape may be made by laminating the adhesive layer on one

5 side or both side of the substrate. Other functional layers such as a surface

protecting layer or a primer layer may be optionally laminated. Further, a liner
may be laminated on the surface of the adhesive layer.

The substrate layer includes a sheet comprising a film or a foam material
usually used. The sheet comprising the film may have an adhesion. Suitable

10 film materials include, for example, polyethylene film, polypropylene film,
polyester film, polycarbonate film, polyvinyl chloride film, poly vinylidene
chloride film, poly styrene film or polyamide film. The sheet comprising the
foam includes, for example, acrylic foam sheet, polyethylene foam sheet,
chloroprene foam sheet or urethane foam sheet. Specifically, for example,

15 acrylic foam tape (GT7108 available from Sumitomo 3M) can be used as the
sheet comprising the foam. The thickness of the substrate layer is not limited,
but can be selected depending on the use of the adhesive tape. In certain
aspects, the thickness of the substrate layer may range from about 30
micrometers to about 4 millimeters.

20 The adhesive layer may include the pressure sensitive adhesive of the
present disclosure. The thickness of the adhesive layer is not limited, but may
be selected depending on the materials of the substrate layer or use of the
adhesive tape. In certain aspect, the thickness of the adhesive layer may range
from about 10 micrometers to about 500 micrometers.

25 The adhesive tape may be prepared by known methods. For example, the
mixture of the first and the second monomers, the block copolymer, the
hydrogenated tackifier and the photopolymerizaiton initiator is placed between
films, then cured with UV to obtain the adhesive layer. The film is peeled off

from one side of the obtained adhesive layer, and the substrate layer is laminated

12
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on the film peeled surface to obtain the adhesive tape. If a release-treated film
is used, operation of peeling off the film from the adhesive layer and laminating
to the substrate layer is easier. When the adhesive layer and the substrate layer
are laminated, a primer may be applied on the surface of the adhesive layer.
Further, a double -sided adhesive tape may be obtained if the adhesive layer is
laminated to both sides of the substrate layer.

The pressure sensitive adhesive of the present disclosure can be used as an
adhesive tape by laminating to the substrate layer. The pressure sensitive
adhesive of the present disclosure has a sufficient adhesion to LSE substrates
(such as polyolefins) surface under a wide range of conditions such as ambient
temperature, high temperature, and after aging with high temperature, and the
adhesive tape comprising the pressure sensitive adhesive can be used to adhere
products used under a variety of conditions such as automotive parts, building
material, electronic parts, and OA equipments.

In order that the invention described herein can be more fully understood,
the following examples are set forth. It should be understood that these
examples are for illustrative purposes only, and are not to be construed as limited

the invention in any manner.

Examples
Description of ingredients used:
892LS : chlorinated polyolefin
Arkon M115 : partially hydrogenated petroleum resin
Arkon P125 : fully hydrogenated petroleum resin
Arkon M135 : partially hydrogenated petroleum resin
Arkon P100 : fully hydrogenated petroleum resin
HDDA : 1,6-hexanediol diacrylate
Irgacure 651: 2,2-dimethoxy-1,2-diphenylethane-1-one
Viscoat #158 : 3-methoxybutyl acrylate

13
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5 Regalrez 1085 : hydrogenated hydrocarbon resin
CP343-1 : chlorinated polyolefin

ED-502S : mono-functional epoxy resin

Examples 1, 2, 5-12 and 14-55, Comparative Examples 7-16

10 The monomers shown in Tables 1-12 and the other components were
mixed and dissolved with stirring in a container (65 degrees C for 24 hours). If
the components included chlorinated polyolefin (892LS available from Nippon
Paper Chemicals Co. LTD.), the monomers and the chlorinated polyolefin were
mixed and stirred in the container (65 degrees C for 60 minutes), then the

15 remaining components were added to the chlorinated polyolefin solution and
dissolved with stirring.

The obtained mixture was placed between 50 micrometers thickness of the
release-treated PET films (from Mitsubishi Chemical), then coated by knife
coating. Subsequently, the sample was treated with UV irradiation (wavelength

20 300 to 400 nm, power 0.5 to 7 mW/cm2 ) for six minutes and cured, then the
pressure sensitive adhesive was obtained. The thickness of the obtained sample
was 100 micrometers.

One of the PET films of the obtained pressure sensitive adhesive was
peeled off and a primer (Primer K500 available from Sumitomo 3M) was coated

25 with a felt on the exposed adhesive surface. Next, an acrylic foam tape
(GT7108 available from Sumitomo 3M) was laminated on the coated surface to
obtain the adhesive tape. In Examples 9-12, the acrylic foam tape was
laminated on the exposed adhesive surface without the primer to obtain the

adhesive tape.

14
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For shear test and static shear test, the obtained adhesive tape was used as
a sample. For peel force test, a 50 micrometer thickness of PET film treated
with Primer K500 laminated on the surface of the acrylic foam tape side of the

obtained adhesive tape was used.

Comparative example 1

The components shown in Table 2 and toluene were added to a container
and stirred for 24 hours at ambient temperature. The stirred solution was coated
on 50 micrometer thickness of the release-treated PET film (from Mitsubishi

10 Chemical) by knife coating, dried at 100 degrees C for 10 minutes to obtain a

pressure sensitive adhesive. The thickness was 50 micrometers.

One of the PET films of the obtained pressure sensitive adhesive was
peeled off, then primer (Primer K500 available from Sumitomo 3M) was coated
on the exposed surface with a felt, and an acrylic foam tape (GT7108 available

15 from Sumitomo 3M) was laminated on the surface to obtain a test sample.

Comparative example 2
Chlorinated polyolefin (892LS available from Nippon Paper Chemicals
Co. LTD.) was added to toluene, heated to 60 degrees C and dissolved with
20 stirring. Subsequently, to the obtained toluene solution, the block copolymer
and the tackifier shown in Table 2 was added and dissolved with stirring for 24
hours at ambient temperature. 285.7 parts (100 parts in solid) of 35 mass % of
acrylic polymer and 6.66 parts (0.2 parts in solid) of 3 mass % toluene solution
of azirizine crosslinker (isophthaloylbis-2-methylaziridin) were added to the
25 obtained toluene solution, well-stirred to give an adhesive solution.
The adhesive solution was coated on a separating material by knife
coating, dried at 100 degrees C for 20 minutes to obtain an adhesive sheet. The
thickness was 70 micrometers. A primer (Primer K500 available from

Sumitomo 3M) was coated on the surface of the obtained adhesive sheet with a

15
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felt, then acrylic foam tape (GT7108 available from Sumitomo 3M) was

laminated on the primer coated surface to obtain a test sample.

Preparation of acrylic polymer

5 71.11 parts of 2-cthylhexyl acrylate, 27.65 parts of N,N-dimethyl

acrylamide, 1.235 parts of acrylic acid, 157.9 parts of ethyl acetate and 27.8

parts of toluene were poured into a pressure glass bottle. After adding 0.1481

parts of 2,2°-azobis(2,4-dimethylvaleronitrile) as a solvent polymerization

initiator to the pressure glass bottle, the system was substituted by nitrogen gas

10 with an inert gas injection tube for 10 minutes. Immediately after the gas

substitution, the pressure glass bottle was closed with a lid, then cured in a

constant-temperature bath at 50 degrees C for 20 hours to give an acrylic

polymer solution.

15 Examples 3 and 4, Comparative examples 3-6

A photopolymerization initiator was added to the monomers listed in

Tables 1 and 2 with the amount referred in the upper column, then substituted

with nitrogen gas (deoxygenation), then cured with UV to obtain a pre-polymer

having a viscosity of about 1000 cps to about 5000 cps. Then the

20 photopolymerization initiator, the crosslinker, the block copolymer and the

hydrogenated tackifier with the amount referred in the low column were added

and dissolved with stirring in the container for 24 hours at 65 degrees C.

Subsequently, the sample was obtained in the same manner as Example 1.

25 Measurement of peel force at ambient temperature to polvolefin

A panel made of polypropylene (PP) (5§ mm x 35 mm x 75 mm, available

from Japan Polypropylene Corporation) as an adherend was prepared, and

washed with isopropyl alcohol (IPA). The samples (12 mm x 60 mm) prepared

in the Examples and Comparative examples were adhered to the adherend with a

16
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892LS temperature (25 degrees C), then 180°peel force (at ambient temperature, 50
mm/minute of tension rate) was measured with a tensile tester (Tensilon RTC-

1325A available from Orientec Co., LTD.). The result is shown in Tables 1-12.

Measurement of peel force at 80 degrees C to polyolefin

A panel made of polypropylene (PP) (5§ mm x 35 mm x 75 mm, available
from Japan Polypropylene Corporation) as an adherend was prepared, and
washed with isopropyl alcohol (IPA). The samples (12 mm x 60 mm) prepared

10 in the Examples and Comparative examples were adhered to the adherend with a
2 kg roller (back and forth one time) and aged for 30 to 60 minutes at 80 degrees
C, then 180°pecl force (at 80 degrees C, 50 mm/minute of tension rate) was
measured with a tensile tester (Tensilon RTC-1325A available from Orientec
Co., LTD.). The result is shown in Tables 1-12.

15

Measurement of peel force after aging at 80 degrees C to polyolefin

A panel made of polypropylene (PP) (5§ mm x 35 mm x 75 mm, available
from Japan Polypropylene Corporation) as an adherend was prepared, and
washed with isopropyl alcohol (IPA). The samples (12 mm x 60 mm) prepared

20 in the Examples 1-12 and 14-42 and Comparative examples 1-14 were adhered to
the adherend with a 2 kg roller (back and forth one time) and stored for two
weeks at 80 degrees C, then 180°peel force (at ambient temperature, 50
mm/minute of tension rate) was measured with a tensile tester (Tensilon RTC-
1325A available from Orientec Co., LTD.). The result is shown in Tables 1-9.

25

Measurement of shear force after aging at 80 degrees C to polvyolefin

A panel made of polypropylene (PP) (5§ mm x 35 mm x 75 mm, available
from Japan Polypropylene Corporation) as an adherend was prepared, and

washed with isopropyl alcohol (IPA). The samples (12 mm x 60 mm) prepared

17
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in the Examples 1-12 and 14-42 and Comparative examples 1-14 were adhered to
the adherend with a 2 kg roller (back and forth one time) and a painted panel
(cation electro-painting: JIS,G,3141(SPCC,SD)) which was coated by a primer
(Primer K500 available from Sumitomo 3M) with a felt was laminated on the

5 opposite surface (acrylic foam side surface) of the sample, then stored for 24
hours at ambient temperature (25 degrees C) and two weeks at 80 degrees C,
shear force (Tensilon RTC-1325A available from Orientec Co., LTD., at ambient
temperature, 50 mm/minute of tension rate) was measured with a tensile tester
(Tensilon RTC-1325A available from Orientec Co., LTD.). The result is shown

10 in Tables 1-9.

Static Shear test at 70 degrees C

As adherends, polyvinyl chloride panel (acid surface) (XP103 available

from Mitsubishi Chemical, 2mm*x25mmx>100mm) and polypropylene (PP) panel

15 (LSE surface) (available from Japan Polypropylene Corporation,
Smmx35mmx75mm) were prepared and washed with isopropyl alcohol (IPA).
The adhesive surface of the test samples (12mmx*25mm) prepared in the
Examples 9 to 12 were adherend to the adherend and the opposite side (acrylic
foam tape surface) of the test samples were adhered to cleaned SUS-304 panel

20 (0.5mmx*30mmx>x60mm), then pressed with a 5 kg roller (back and forth one
time). The samples were placed in the oven for 30 minutes at 70 degrees C, then
positioned 2 degrees from the vertical, a 1 kg of weight was hung on the free end
of the samples and the time required for the weighted sample to fall off the panel
was recorded. The result is shown in Table 3.

25

Static Shear test at 40 degrees C

The test samples (12mmx*25mm) prepared in the Examples 49 to 52 were
used for the test in the same manner as the Static Shear test at 70 degrees C

except that the oven temperature was 40 degrees C and the adherends listed in

18
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Table 13 were used. The result is shown in Table 13.

“Mode” in the Tables shows a state of the test samples after each test
which are visually observed and shown in failure mode. The states of each
failure mode used herein are the following.

5 FB (foam split break) : A state which a substrate layer (acrylic foam tape)
had cohesion failure is shown. That is the state which the adhesive layer still
adhered to the adherend and the substrate layer (acrylic foam tape) is destroyed.

POP: A state which a sample was peeled off from the adherend by
interface failure of the adhesive layer is shown. The substrate layer (acrylic

10 foam tape) still adhered to the adhesive layer and no adhesive remaining was
observed visually on the adherend or the adherend surface was not sticky.

ACF (cohesion failure) : A marker of adhesive layer’s cohesion failure.
A state which an adhesive layer of the sample was destroyed and the adherend
and the substrate layer were separated with the destroyed adhesive layer.

15 Anchor : A state which the sample separated at the interface of the
adhesive layer and the substrate layer (acrylic foam tape).

Jerky : The state which the peel force was up and down domestically
during peeling and showed the cycle of slip and stick with respect to the time
axis. The peel force value in the Tables showed peak value.

20 “Not dispersed” shows that the block copolymer did not disperse in the

monomers (dispersion failure).

19
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Claims:

1. A pressure sensitive adhesive obtained by polymerizing a mixture containing:
1) 100 mass parts of (meth)acrylic monomer comprising
5 98-50 mass parts of a first monomer selected from an aliphatic (meth)alkyl acrylate
having a carbon number of 4-6 and an aliphatic (meth)alkyl acrylate having a carbon
number of 7-12, wherein the glass transition temperature of a homo-polymer thereof is -25
degrees C or less; and
2-50 mass parts of a second monomer comprising one or more selected from the
10 group consisting of:
an amide group-containing ethylenic unsaturated copolymerizing monomer,
a carboxylic group-containing cthylenic unsaturated copolymerizing monomer,
an amino group-containing ethylenic unsaturated copolymerizing monomer,
a non-tertial alkyl(meth)acrylate wherein the glass transition temperature of a
15 homo-polymer thereof is -25 degrees C or more, and
a monomer represented by the chemical structural formula (1)
CH,=CR'COO(R,0)nR* or CH,=CR'COOR'R’ (R'=methyl or H; R* and R" = linear or
branched alkyl having a carbon number of 1-6; R’ =methyl, ethyl, or substituted or non-
substituted phenyl; R*=substituted or non-substituted 4-membered or 5-membered ring
20 containing oxygen; n=1-16);
2) 10-100 mass parts of a block copolymer;
3) 20-100 mass parts of hydrogenated tackifier; and

4) 0.05-1.0 mass parts of a photopolymerization initiator.

25 2. The pressure sensitive adhesive according to claim 2, comprising 98-60 mass

parts of the first monomer and 2-40 mass part of the second monomer.
3. The pressure sensitive adhesive according to claim 2, wherein the first

monomer is an aliphatic (meth)alkyl acrylate having a carbon number of 4-6 and the

30 second monomer is one selected from an amide group-containing ethylenic unsaturated

33



Z & 17Z HAS A dad SI X3D 18 91 81.0 90.0 017 z Oz LI
ddd 8.0 dQd Supplier Ni ppon shokubai co.,ltd. M tsubishi chem cal co.,
ltd Kohjweo200/071477d. Kohjin co., Itd. Toagosei co., |t @CT/US2wa/083p@n

Kyoei sha chemi cal co., |Itd. Kraton Japan Kraton Japan Kraton Japan Zeon
Cor poration Kraton Japan Arakawa chem cal industries Itd. Arakawa chem cal
I ndustries Itd. A Arakawa chem cal industries |td. N ppon paper chem cals
force pmpp]ap@@z%@@%eqﬁarWC gypyp-containing ethylenic unsaturated

copolymerizing monomer and non-tertial alkyl(meth)acrylate wherein the glass transition

temperature of a homo-polymer thereof is -25 degrees C or more.

5 4.  The pressure sensitive adhesive according to claim 2, wherein the first
monomer is an aliphatic (meth)alkyl acrylate having a carbon number of 7-12 and the
second monomer is an amide group-containing ethylenic unsaturated copolymerizing

monomer.

10 5. The pressure sensitive adhesive according to claim 2, wherein the second
monomer is an amide group-containing ethylenic unsaturated copolymerizing monomer
and a carboxylic group-containing ethylenic unsaturated copolymerizing monomer, or a
carboxylic group-containing ethylenic unsaturated copolymerizing monomer and non-
tertial alkyl(meth)acrylate wherein the glass transition temperature of a homo-polymer of

15 the non-tertial alkyl(meth)acrylate is -25 degrees C or more.

6. The pressure sensitive adhesive according to claim 1, wherein the first

monomer is n-butyl acrylate.

20 7. The pressure sensitive adhesive according to claim 1, wherein the first

monomer is 2-cthylhexyl acrylate.

8.  The pressure sensitive adhesive according to claim 1, wherein the block
copolymer is selected from the group consisting of styrene-butadiene-styrene block
25 copolymer, styrene-butadiene block copolymer, styrene-butadiene/butylene-styrene block
copolymer, styrene-cthylene/butylene-styrene block copolymer, styrene
ethylene/propylene-styrene block copolymer and styrene-ethylene/propylene block

copolymer.

30 9.  The pressure sensitive adhesive according to claim 8, wherein the first

monomer is an aliphatic (meth)alkyl acrylate having a carbon number of 4-6.
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car boxylic group-containing ethylenic unsaturated copol yneri zi ng nononer,
an am no group-containi ng ethyl enic unsaturated copol yneri zi ng nononer, a

non-tertial alkyl th)acryl at.e erein the. glass.transjtion,tenper.ature of
R shom- pol yrier Tepars Endlge fHEadotetginddffinh 4haehere Tng, SRRy

repr esentaibui Rerplbemonl <hinuslier bor Tl Ll GG ERIGRO(R20) N3 or
CH2=CR1COOR4R5 (Ri=nmethyl or H R2 and R4 = linear or branched al kyl having
a carbon nunber of 1-6; R3 =nethyl, ethyl, or substituted or
non-substituted phenyl; R5=substituted or non-substituted 4-nenbered or

5- méhber ed ri ng- 20koprcaiuat srgsitixg gelipsiva-agcording toylarg 1y whergimsthe fattt s of a

bl ock I . 3) 20-10 t hyd ted t ifier; d 4

o o5 AR LRl TR Rl S Sl ABRFAEO S o2l
sensiti i i =Y .Sl - - of the
Frat monsBdiaROHmATERRHLAA bO i Bhill Ao HURLPANG alfaChriXDaRRAS O

sensi ti vetiadhfs uv@nasea cepdigmblzift alofbder.wherein the first nmonomer is an
ali phatic (neth)al kyl acrylate having a carbon nunber of 4-6 and the

30second nononer is one selected froman am de group-containing ethylenic
unsat urated copol yneri zi ng nononer, a carboxylic group-contajning ethylenic
unsé&t urat ed cofol %y‘h%meﬁs%sq%lﬁ@%ﬁiheéwa AR dg e Flam dpkyhqraigtthy %J&qulat e

wher ei n té?n%ﬂ%%l%?lsactfyr@t%ﬁ{atvfn ) LERGAY §r P23 IR VAT LRI GRS TS - 25
degr ees or ’nor e.
amide group-containing ethylenic unsaturated copolymerizing monomer is N,N-dimethyl

acrylamide.

20 15. The pressure sensitive adhesive according to claim 1, wherein the block

copolymer comprises styrene-isoprene-styrene block copolymer.

16. The pressure sensitive adhesive according to claim 15, wherein the first

monomer comprises an aliphatic (meth)alkyl acrylate having a carbon number of 4-6.

25
17. The pressure sensitive adhesive according to claim 16, wherein the aliphatic
(meth)alkyl acrylate having a carbon number of 4-6 is n-butyl acrylate.
18. A pressure sensitive adhesive tape comprising a substrate layer and a pressure
30 sensitive adhesive layer comprising the pressure sensitive adhesive according to claim 1.
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54. The pressure sensitive adhesive according to claim2, wherein the first
nononer is an aliphatic (nmeth)al kyl acrylate having a carbon nunber of 7-12
and t he swoand/amp4téner i s an am de group-contai ni ng et hpCg&niseommswbur at ed
copol yrmeri zi ng nononer. 105. The pressure sensitive adhesive according to
claim2, wherein the second nononer is an am de group-containing ethylenic
unsat urated copol yneri zi ng nmononer and a car boxylic group-containing

et hyl eni ¢ unsatur ihf‘enrewwewﬂﬁw aihegivedasaseordaig ta claamddxyherein the

group-co L I opol ynmeri zi ng nonomer and
nontertig%ﬁgﬂ%§ﬁ?%;t I%@%i?ﬁ%%ﬁﬁ é%%ﬁ%eﬁhe gl ass transition tenperature of
a hono- pol yner of 15the non-tertial alkyl(nmeth)acrylate is -25 degrees C or
nor e. 6. The pressure sensitive adhesive according to claim1,
wherein the first nmononer is n-butyl acrylate. 207. The pressure sensitive
adhesi ve according to claim 1, wherein the first nononer is 2-ethyl hexyl
acrylate. 8. The pressure sensitive adhesive according to claim1l, wherein
t he bl ock copolymer is selected fromthe group consisting of

st yrene- but adi ene-styrene bl ock 25copol yner, styrene-butadi ene bl ock

copol yner, styrene-butadi ene/ butyl ene-styrene bl ock copol yner,
styrene-et hyl ene/ but yl ene-styrene bl ock copol yner, styrene

et hyl ene/ propyl ene-styrene bl ock copol yner and styrene-ethyl ene/ propyl ene
bl ock copolyner. 309. The pressure sensitive adhesive according to claimS§,
wherein the first nmononer is an aliphatic (nmeth)al kyl acrylate having a
carbon nunber of 4-6. 10. The pressure sensitive adhesive
according to claim9, wherein the aliphatic (neth)al kyl acrylate having a
carbon nunber of 4-6 is n-butyl acrylate. 11. The pressure
sensitive adhesive according to claim10 further conprising an 5aliphatic
(met h) al kyl acryl ate having a carbon nunber of 7-12. 12. The
pressure sensitive adhesive according to claim11l, wherein the aliphatic
(et h)al kyl acryl ate having a carbon nunber of 7-12 is 2-ethyl hexyl
acrylate. 1013. The pressure sensitive adhesive according to claiml,
wherein the first nononer is an aliphatic (neth)al kyl acrylate having a
carbon nunber of 7-12 and the second nononmer conprises is 25 mass parts to
50 mass parts of am de group-containing ethyl enic unsaturated

copol ynmeri zi ng nononer. 1514. The pressure sensitive adhesive according to
claim 13, wherein the aliphatic (neth)al kyl acrylate having a carbon nunber
of 7-12 is 2-ethyl hexyl acrylate and the am de group-containing ethylenic
unsat urated copol yneri zing nononer is N, Ndi nethyl acrylam de. 2015. The
pressure sensitive adhesive according to claim1l, wherein the bl ock

copol yner conprises styrene-isoprene-styrene bl ock copol yner. 16. The
pressure sensitive adhesive according to claim15, wherein the first
nmonomer conprises an aliphatic (nmeth)al kyl acryl ate having a carbon nunber
of 4-6. 25 17. The pressure sensitive adhesive according to claim
16, wherein the aliphatic (neth)al kyl acrylate having a carbon nunber of
4-6 is n-butyl acrylate. 18. A pressure sensitive adhesive
tape conprising a substrate |ayer and a pressure 30sensitive adhesive |ayer
conprising the pressure sensitive adhesive according to claim 1. 19.
The pressure sensitive adhesive tape according to claim 18, wherein the
substrate | ayer conprises an acrylic foam sheet.
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