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Adhesive sample strips, 2.54 cm wide, are applied to a bleached white xerographic paper weighing 78
50  g/m? and secured by rolling four times with a 2-kg roller. The sample strip is then removed at 90° to the
paper surface, at a rate of 30.5 cm/minute, noting the initial average adhesion in g/cm width.

A duplicate adhesive samplie, attached to the same bond paper, is aged at 50° C for 14 days. After the
laminate has adjusted to room temperature the sample strip is removed, as above. The adhesion is noted
and the sample is inspected for delamination and adhesive residue. The force to separate the adhesive-

55 coated substrate from a bond paper, after 14 days aging, is used as a criterion to select optimum
formulations. Generally, such formulations yield adhesive samples having enough surface roughness that
appreciably less than 100% contact is maintained with the paper surface. Scanning electron micrographs of




doubl ed back on itself and the masking tape-covered edge of the panel is
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the test is discontinued after 10, OO_O m nutes. Further details of this test
may e P@ORe2i n t he af orementi oned "Test Methods for Pressure- Sensitive

Tapes", as PSTC-7. 30 Tensile Elon at I on . o
100 parts of the acrylate emulsion adhesive Example 1 was blended with 4.4 parts of "Miralite" 177

polymeric microspheres. The composition was then knife-coated at a 76-micrometer orifice onto bond paper
weighing 75 g/m? and having a thickness of 100 micrometers. The adhesive-coated paper was dried at
so 100°C, the resultant adhesive containing 67% hb_llow microspheres by volume, after which it was found to
be removable from the bond paper substrate, exhibiting a peel adhesion of 18.9 g/lcm width. Sheets were
cut from the adhesive~-coated paper and manually stacked to form a pad of notes, which was then trimmed
to size with a guillotine knife. After one year of aging, individual sheets were removed from the pad and
found to exhibit an adhesion to polyester film of 25.2 g/icm width. Adhesive-coated sheets prepared in the
55 same way, except that no microspheres were included in the adhesive, would ordinarily be expected to
~ exhibit a peel adhesion of approximately 250 g/cm width.



A dunbel | -shaped strip of a tape to be tested is prepared, and each end

wr apped wi th 42-nm wi de cel | ophane tape, leaving a 50-nm x 6.4-mm strip of
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50 Example 6

100 parts of a 20% solids solution of a 95.5:4.5 isooctylacrylate:acrylic acid copolymer in methyl

isobutylketone was blended with 0.71 part "Miralite” 177 expanded polymer microspheres. The procedure

of Example 4 was followed, except that the more dilute adhesive was coated at a thickness of 102

§5 micrometers. After drying, the adhesive coating contained 50% hollow microspheres by volume. Initial peel

adhesion to polyester film was 30.2 g/cm, and the force required to remove the product from bond paper
after 14 days was 27.6 gicm width. '



20 A 2.54 cm x 2.54 cm adhesive sanple is attached to a clean stainless
steel test 'panhel and pressure applied by rolling 4 times with a 2-kg
roller, A'shear force is applied at 0 to the surface of the sanple at a
rate_of 1.27 cmiminute, noting tBROREKPMMBI force to rupture the adhesive
bond, expressed in N[err]. The invention will now be described with the
ai d~of il uFt;atlve but nonlimtative exanples, in which all 26 parts and
percentgéﬂg—ate by wei ght unless otherw se not ed. Exanple 1 100 parts of a

55% sol i dg %09 %? ae&%ﬁs s&idds Q&u? QE&P'] @ﬁéﬂe&m %3f 'as‘aﬁiable fro stone ubber
i sooct yborggg &é&W&:'ﬁzG&&s ste@eaa o Qopdrdih df WnePIeB 1

U rich b % e’V\dﬁ mBR thidroShered/lahd é.1 MZVZW ﬁ*ganded
vinyli depgd edgbtﬁérl d@e\aﬁd %Rﬂcéd’ufd & Ex&H srmer adoSiveOdi$pBRIoR Wad) 04teld Gn Polyébwer age
di amet e fimothat ARPEERNX primétvit|a)7.590sdidisCsontiGalor 1:$ butddidhelatrpBeiridatadishbsrea®abs at a
t hi cknegsiycf-GAS™) i ar pNMBluRnEmMEN @thiyihistoae rsbigahe bishd, ahel Griet athasive teetaitiyy Bath 0se
acet at e hdliol micssgheilés BdvolumeaTii initiall pedl iadigsion 1o polyesterdilm ¥eD447 g/tre awdt gnchithe
adhes v reecsduedto eiipcb3frioval tono bend @ares afley 14/ ddys was 53Nsg/trindn the lbsence\oh palyregrie d

duri ng miveospheyesriye prebasibesion to privestel fire wee123§ g/cmewidibd t o drai n down, | eaving
an irregular surface occupied by the mcrospheres, a thin |layer of adhesive
conti nu%ﬂgﬁf cover the m crospheres, however, in all cases. \Wen the

resyl yant adhe5| ve coated fil mwas a lied to bond aper and a sq'l‘Jeevgee

used 't o e 1 eo r ite u &) n
g BE STk B by )

of the es ve coatl ng
cont K] 'Pa'ﬁév@go n%hecgggsp er%s by voI une. V\hen th| s corrp03| te adhesive was
cdat/ed g;;},";bggbqbose acetate filmand applied to bond paper, the resultant
-tape-|i keproduct could not be renoved w thout del am nating the paper,
appar ent | ya b@ies b @delid Qispersions Wak ipfdpered by RaGIAg Rtemeatal dridanisi ot MaEHREr @2 t O
perm t axpantds patjrhérieImi@stdbbie to séparatel 180-paTHIQRI/E a 92%fsaiiaqliddus anmsidnitif @ 95:5

I Nt i @t eowrcgRte: ddntit atid eodolymel. Pissp@ocedutd of Exsmplp I5avad thbo fbligee tegcepf thit facd.5-
acr yl at eameoaat of each adesive Was appliek tong silicofie-vmind yblease dider ' Shiny 4164", peailetle &ém

"M r al i Daiberl) Thepebyitam riraiucts wewesiphsierahle PFA coatiogspe.i transier tapes) irhwhich the peel

kni f e- cedhesieh eftthequrper @irosadhedhesivecruitdce was épweiothisothel 9b ihecadhagive gurfapgyinZBntagt[ err |
and havwiythg linerj BR sifferentil adrgsiomves Yiatabiesto i, factiple ¥ip\aepaserh SusiaCce¥IFSPOrRa S
dri ed® aiegua bReRySCOf terpReespres of e microsRNIRees: Reguite giertahulated §°187 06 hol | ow

m crospheres by vol une, after which tﬁ\é/zs found to be renovable fromthe
bond paper substrate, exhibiting a p dhesion of 18.9 g/cmw dth. Sheets
were cut_fromthe adhesive-coated paper and manually stacked to forma pad
of nQt e ;,Exv}h Parls "Wixglita”  ePertent Minresbhéres |90 & Pesi adinespngunpbd 90 neeekathésion, idwear¢r one
.year “of | agi ngﬂbwah'ight&ual Sheaume wer b r ewrigeeed/cimistth t he pswiacengicri widihd
exhi bi t [ag jadneqigdn tq polye€gger 11T 0f 2544507 CM W dTh.— AGRagST Ve-coat ed
sheets pnrgparedayn thg 55 sgfe way, | except ggfpat no crosphgges were

I ncl udedl 1 | t he s@dhesijve, wowtd ordiharily bgzexpecteld to exlaghit a pe¢el
“adkesi op 10f appr4mxi rrately 2565 g/ cm w dt h. 828.3 EP O 267 984 BdeExanpl ¢ 3

100 parts T H2Y SOt TUS aqueoua erutsTom o955 Tsouctyh

Iacryl atg Pa ybcr%x - )6 Bﬁgggd% M@bhca#leg’mpﬁ! traeag;hr%‘ %9 d?0| i ds
' aqueous ;& &é&éw&’(&d fu e? p%se 9‘3\“ seﬁgr%%@ 'ﬂ%n rarhr%‘: to eo'igs
using a SiFs Hef?ug‘% lﬁlyrhdﬁerébﬂb Sthed SRR of trig'dam iar'aﬁa‘?er"hé' on

was af | mwﬁ'sdﬂetr&mé{ @meheﬁaﬁd ¢ Bt bdhelod, BsYedivily RMH daiiB @Mdétiblocit RalS sais wat Nd

t he sphgsaRssuBdeaddned ase@m&m&eéﬂdvhu tifhb GPBL Ay, the ddRGsive\Wak Redify rkidve® e at er

havi ng gack 6t mb@ﬁtsaﬁmésew.tﬁ) Carb, | teCadhéshve sGafd @h FHo(Wack\6t SheCaaad! RSbed Boulitel FollRE QP EL er

pol yest eid dembwn! Siumbtakialty thée sanie edta cat bereitainddt withanyeh |tickar finckivertostings, Blae

adheS| V émm 0 &tiehd pifotiders passess hib udwsud Ocombiingtion of low peel strength, much lower than for
conventional homogeneous PSAs, but shear strength nearly equal to that of such adhesives. Thick adhesive
layers of this type thus permit ready attachment to even irregular substrates Whl|6 still affording easy
removal.

65 Example 13

The release finer was removed frorn each of two transfer tapes prepared as in Example 10 and the two
newly exposed adhesive surfaces placed in contact with each other. The resuitant product had twice the -
thickness of the Example 10 product but was somewhat more difficult to tear or dispense.
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conventional air circulating oven for 3 mnutes at [err], a tenperature
adequate to expand the micro- 10 spheres fromtheir initial average

di anet er of approxi mately 10 mcr&rﬁr_‘et IS t%approxi mately 40 microm eters
and yield an adhesjve cont ai ni ng OB #8771 988 P 1m crospheres by volunme. It has
been found highly desirable to permt the adhesive to dry partially but not
conplet el ¥ambedy¥i Ny a somewhat "skinned over” surface, before expanding the
m cr ospheres—tf the adhesive is permtted to dry conpl etely, expansion of
the nicrospepdducC #s progddd ad it Badpis AB BicoPt! HRES nBiwdlenWlibBeigHrgVRB.75462 was
adhesi ve salivichéd bEtavdntEh WO adbios suriSced. Handliny, AimenSenal $MbiliBy &daCiispenstility Wto all
presents i iprRiéd. Griesifell, 4 frsitfrRGEnbals PiSAahay HeppiRAte Sdd fiiceddnl alecdnB BoRogerdode d

m cr ospheP®s ilmempaitp | withahey fist (cf. QS CRatl Noy 2389)038) HspliedT Beth bmelUate, Gésuliy B a
Exanpl e 3reintorced fdapwiage that emh bes vound comvolntely adipetly adnlitself toafbine g rulh argihsubsbquently
initial pewouddinesyagation of Paimplastitcenefdf the twa fansiea pesadayareconfittadred the rdoewo¥én

g/ cm wi dt febricpeaiin, gidh edhiersd ohigrio thaeothen transfatitapss ireseltingointa reipiatced fape girugture having

m cr osherdbasivegaontypparfaset mat el y 190 g/ cm wi dth. Wien the product of this 20
exanpl e was applied to bond paper, the force required to renove it after 14
days was 43 g/cmw dth. Al though one contenpl ated use fir adhesives |ike
that. of the present exanple is in preparation of renovabl e tape products
funatignal |y equivalent to 3Ms "POST-1T" Brand notes, which are frequently
-appl i eff to paper substrates, it has been found that neasurenents of
adhesion to paper are sonewhat erratic, paper itself not being a consistent
product. Accordingly, nore precise peel adhesion figures may be 25 obtai ned
by applying the adhesive to a polyester filmsubstrate. Exanple 4 100 parts
of a 5&pbsolid aqueous enulsion of a proprietary nodified isooctylacryl ate:
acvylic acid 30 copolyner, of the type disclosed in Urich U S. Re. 24,906,
was bl ended with 6 parts of "Mcrolite 126", unexpanded terpolynmeric

m crospheres (average di aneter about 7-15 microneters) forned from poly-
(vinylidene chloride), acrylonitrile and a proprietary nonomer, believed to
be net byl acryl ate. The di spersion was coated using a knife orifice of 50

m cronmeters on 76-m croneter polyester film The sanple was allowed to air
dry, after which m croscopic exam nation showed that the m crospheres were
‘enbedded in 35 the | ayer of adhesive. The sanple was then subjected to a
‘tenperature of [err], slightly above the recommended tenperature of

-140- [ e?"r] recommended for efficient expansion. M croscopi c exam nation
showed that the m crospheres had expanded to an average di anmeter of about
30 microneters. The adhesive conposite was readily renovable from bond
paper after being rolled twice with . a 2-kg roller. 40 Exanple 5 100 parts
of a 3Q% solids aqueous emnul sion of a 95:5 isooctylacrylate:acrylic acid
‘copol yner PSA and 2.2 parts "Mralite" 177 expanded pol yneric m crospheres
‘were m xed together. Wién the di spersion was coated as described in Exanpl e
3 and dried (at a somewhat | ower tenperature since the mcrospheres had 45
previ.ously been expanded), a tape product was obtained in which the PSA
contai med 61% hol | ow microspheres by volume and the tape had an average
dnitial peel adhesion of 41.9 g/cmwhen applied to polyester film When the
product was applied to bond paper, the force required to effect renoval
after 14 days was 37.4 g/cmw dth. so Exanple 6 100 parts of a 20% solids
solution of a 95.5:4.5 isooctylacrylate:acrylic acid copolyner in methyl

‘i sobut¥l ket one was bl ended with 0.71 part "Mralite" 177 expanded pol yner

m crospheres. The procedure of Exanple 4 was foll owed, except that the nore
‘dilute adhesive was coated at a thickness of 102 55 m croneters. After
.drying, the adhesive coating contained 50% hol | ow m crospheres by vol une.
Initial, peel adhesion to polyester filmwas 30.2 g/cm and the force
required to renove the product from bond paper after 14 days was 27.6 g/cm
‘width. 9 _

65

1



EP 0 257,984 Bl Exanple 7 40.9 parts of a 61.9% solids natural rubber |atex
("Hartex" 103, available from Firestone Rubber Conpany), was mxed with
47.2 parts of a 55.7% solids aqueous dlsper5|on of tackifier resin ("Foral"
85-55, 5 available fromHercul EPORSELIMBY 5 parts "Mralite" 177
pol.ymeric m crospheres, and 16.1 parts water were m xed together. Foll ow ng
t he r ogeduEe1g£0 Exanpl e 5, the adhesive dispersion was coated on pol yester -
filmth n prined with a 7.5%solids solution of 1:1

but adi ene-a e e . £ vpal 1
o B T G e B S il
60% hol |sea rafas RIAAE 88id Bolyniér EHAR disgedio n'\ﬁk'ﬁﬂeﬂ codiidn LEEIRISoMBler solyBSer st €T

£1 1 M WaBachfl, (i, 678 Wited, Gbraifacind reutd AmmaHREGRIoNEqUI T €d 1O €f f ect T emoval
from bond paper after 14 days was 53.1 g/cm |n the absénce of polyneric
m crospheres, the peel adhesionuto polyester filmwas 127.6 g/cmw dth.
Exanple 8 15 100 parts of .a_gt‘.‘.zopsol i ds aqueous di spersion of a 95:5
i sooséyl acrylate:racrylic acid E I'yvger gag gigeg With 3.5 parts of a 50%
solids aqueous slurry of "M croBiy 8= 10lqudexpanded pol yneric m crobub-

bl es. The adhesive was sprayeds ‘ééﬁ bond paper weighing 75 g/[err] and
dried at [err] to expand the rd &rgpheres, the dried adhesive containing
54%_hol | ow mi crospheres by voI"bﬁé’ Initial adhesion to polyester filmwas
on tH® order of 25 g/cmw dth. 20 Exanples 9-12 A series of adhesive

di spersi ons was prepared by adding , ncrenental anounts of "Mralite" 177
expanded pol yneric m crobubbl esato {separate 1 00-part aliquots of a 42%
sol id aqueous emul sion of a §Eg fsooctyl acrylate: acrylic acid
copolyner. The procedure of S wag then<f & | oned except that a 0.5-
mweocat of each adhesive was 8appld d8to 8 8i &i oRe-coated rel ease |iner
("Shiny 164", avail able from‘él?ﬂ t'g. The resultant products were
‘transferable PSA coatings (i.e.® trlansfer tapes) in which the peel adhesion
of the upper (exposed) adhesive surface was | ower than that of the adhesive
surfage in contact wwth the liner; the differential adhesion was
attributable to the fact that, {he jexposed surface was nore 30 irregular,
because of the presence of t he gcglo8 pheres. Results are tabul ated bel ow
TABLE | Ex. Parts "Mralite" - BgReht Microgphefles [err] Peel adhesion,

EQpI

upper [err] Peel adhesion, | TR ol 79 by=w8i ghﬂ ~ by vol unme

surfdte, g/cmw dth Hurfa dznwndth 1.6 55
42.5 83 1 64

33.1 . 335 11 3. 2 71

128.3 83.5aQ .| 12 4.0 75

.28.3 40. 99Sellergll 3.8 cm® & 8 cm squares. of the

trandfer tape of Exanple 9, "'°E_:|—|é'="d on tPeRrB Bafe liner, were die- cut and
eval uated further. The exposg@gtrglate of two of these squares was then
adhered to the back of a 45 sie®t Wf easel paper, other pairs being
simlarly adhered to two other sheets of the sane easel paper. The liners
weke’ hen renoved and the sheets.na hered, respectively to a painted cinder
bl ock wall, a painted wall board5 rface, and a glass surface. After a
‘dwel | tinme of 35 days, the adheﬁm, Nas [eRdEl ¢ Kenoved from each of the
~substrates. Wth care, the adheal,, squares on the back of the easel paper
could be rolled up and renoved.*™ stantially the sanme results can be

obt ai“hed wi th nuch thicker adhesi"ve coati ngs, e.g., 4mm Such products

_possess the unusual conbination of | ow peel strength, nuch | ower than for

'50 conventional honpgeneous PSAg,:.wut shear strength nearly equal to that
.of such adhesives. Thick adhesj¥e&=%
LeEs @L<
50 SHhasdo O -
' Q 4 Do
2 OO
-t :
L]
o 3
55 :-I._ ‘I:
flagen2ag
4 £
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layers of this type thus permt ready attachment to even irregular
substrates while still affording easy renoval. Exanple 13 55 The rel ease
liner was removed fromeach of two transfer tapes prepared as in Exanple 10
and the two newly exposed adhesi V& 9257 88481 p| aced in contact with each

ot her,. The resultant product had tw ce the thickness of the Exanple 10

pr oguct eré fo § ﬁ%ﬁ&%ﬁéﬂ% S plbi alileSidh Is drudi M’Eg trs;iﬂ%g&gem Jn%{os?rﬁ%’ by 227
ggﬁ\/\g\%en vvel g In %h kﬂ'{g vvas%s#'; rf etween the two adhesive

surfaces Exg—,ﬁ;yglzwg d| Mensi onal stability, and di spensability were all 5

| mprovgd—tfdestTed, a first honobgeneous PSA may be applied to one face
and a seco ndshpmgtaaws adPyH0.acitl BRAT Wt pakibify tNérhdlly bbipmérizéd5®% (cGhversioh)Jo yiblata.

No. 2, 883yik8lo éuomlot &lr ti@Dgt dguott bicthis fsO@ was @Gdelit0.08g 1i,6heRanbdidl NdigefyRedHDOAM

t ape t hatcrosslinkel) ©.19¢ 21 2-dimathtnyes-phbed yeotbplicnarie! (Sirgadurd™ 85 Iphotbixitiaton,rand a.0¢ bydrophds d
subseque bicl fymadsitoal (fderosin REO72)aTo tob iEgamplel 21Eatiquup wbic 4ervesras acbntiol @ad added 8.89sf er
't apes maglabremiorbibbles] awraging B% mivcamaetsvssin diamblei, baving @rsperific gtaity, of 845 dpeachafithg t 0

t he ot hewcornposifiens of Example 22, 23sandi2d wgs addedi2.i g af relvaede migieephees bayingsresphctiveing 10
adhesi ve ngmbes aYeyade diampigisof 12 micmetary (Fypapsel’,$51RE205; @3 grrometery(” Brpancpl” 9BIDER ]
Exarrpl es and; 59 anigroragiery é‘?x@ﬁ\ce(ﬁ 06 Egehs pamplel wapsthipughly Bixed veitsed Pﬂ‘}’e'!%l a'i"

orenen tdgﬂas it At d§s'fﬂat°"' l@f’ﬁ’ &P Y'f'%"edlli"?"@ég% %’éﬁ'}s Pn?P'V?,s"’W'E‘r H@gh ;s
separ dfe ‘oW°E§F‘?e ' t°a'9 d E@% th h v -y "
| sooct yl é’é? ro s Ipay p elgacg C] e on_eac gt% heeswes?é
a 75-m i |§ §&§r|ed' este &I
results surmar e ow [err] 25 EP 0 257 984 Bl

o @ . TABLE ili
Test ' ' Exampie
Control 21| 22 23 24
% Irensile strength, Nimm? 081 |116] 118 1.8
Elongation at break, % 824 1,007 | 242 889
|T-Peei, N/cm 2586 280 29.1 283
High temperature static shear (70° G, 1250g wt), minutes to failure | 190 1,200 |10,000 + |10,000 +

30
Several observations can be made with respect to the foregoing examples. Independent of the particle size,
compared to the PSA filled with glass microbubbles, PSAs filled with polymeric microbubbles showsd
approximately 30% increase in tensile strength and 10-15% increass in internal strength. All three examples
containing polymeric microspheres were significantly more resistant to high temperature static shear than

a5 the glass microbubble-filled adhesive tape.

When the tapes of Examples 21-24 were adhered to a steel panel painted with automotive enamel (Ford
50J107A) the force required to initiate and continue removal was measured after various lengths of time,
with results as shown below:

Ny 40 _ TABLE IV
Force required to initiate removal, N/cm, after dwell indicated
Dwell time Environmental conditions of dwell Example
“° ' Control 21 22 23 24
2 minutes room temperature 96.1 126.8 1244 115.7
72 hours room temperature 1339 . 163.8 162.2 133.1
72 hours 38°C, 100% RH _ 90.6 135.4 1331 129.1

50

58
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The foregoi ng exanpl es show that peel adhesion is gradually decreased as

t he percent nicrospheres by volune is increased, while the shear holding
power remains relatively constant. Exanples 21-24 5 A 91:9

i sooctylacrylate:acrylic acid bERARALIBIrtially thermal |y pol ynerized (8%
coh\v/ersi on) to yield a syrup. To each of four 100g aliquots of this syrup
was —added 0. 08g 1, 6- hexanedi ol di acr.r?\b?é\? (HDDA crosslinker, 0.15g

2, 2- di met hoxy- 2- phenyl acet ophenone rgacure"” 651) photoinitiator, and
4.0g hydr opho=hi L ~Aerosil R _ 21

ali quot, whijch serves as a c&aree lcontipgepealded wBit) g 10 gl ass ni ¢r obubbl es
aver ggi ng 5% FhéitmaE] %ﬁrohrﬂenﬂ&iﬁ&ﬁ&éof'd%ﬂ Ng a SpecCidampledravity ¢f 0.15.. To
each of thej]conposit}ons of Exanple 22, 23 segdeq—2—+% g of

pol ymeric mjcrospherfes having. respectivel veoa il dr 2y dr Zhe |Rf*andt ers of 12
m cronet er s | (2 d@esnclel " 53donDe@PHaturd3 ni cf omasar s |(iExdamel|"176] DE), and
50 mi cronet ¢rz helirExpancel 'roofttebfgraturEach sanplseivas| 658 qusits | 402ed using a
propel | er sfi72rhewrs degassal®¢.10e% 8Ysi ccat ¢r, 48Ad pobydgr$Z&d et yween two
silicone-coated poryester trrmiiners, using 410 15 TTerr] of

Fl uor esg entests!cBfdictbd Sk at2Qnifhd G tiid! ) Qanebile SppdY GRS paifthtPpdnbll fic Sfsr OF
the curggs, #3aRIsNE spiitdifting Wdvad Ofle SlgafidhiyEdt G{eg)olyffn iGrodpRde-Rtk YKBRive to the

M GLOS pivRE Q,icedammmemesg&zsa%@yaml une, and the adhesive was a crosslinked
acryl®at e RRAproducUsTihitrdd Exdn®id 21 WRT Expbiirhentap Exkdniple TRl waid thdC bonphiretl e their
adhesi viesstandé tolcoldasrmiperaAiure In T Cvald $4rh @st”, vitdre four specimens were mounted on a painted

TABLE |dahel, te@s bf control Example 21 specimens popped off during the first slam and the other two during the
Exanpl eseG@mrtin cdntrést, thePoduct oPBxample 23 ShbwBddno failigas siftdrdensdamengt h, N [err]

0.81,, 1. Ii® superiprity @f the Ezantolp 23 yerdyeittp gpmmercid) peadiicts gntaining glass microbubbles was

924,' 20 a!sp,qgmpnstrm under sugly exirempcanditiony asaging for 4 weeks at 90° G; undergoing 4 complete

25.6  rgeypl 8 hoys ot -35° G146 foyry #1387 © Apsk109%e plaiive purpisity. i dpours g%ﬂ‘ ;7 days@ly wt)
i nut es’% § %P7 gondensina hymisifh foligyed by 24 gurs §hHP0 3P atsh & bpuss CFlngAR "9RS can
be nmadd®*MW¥F ' espect to the foregoing exanpl es. |Independent of the particle
Si zess regd fo the PSA filled with glass mcrobubbles, PSAs filled with
pol yne?‘g(g;g&esg ubbl es showed approximately 30% increase in tensile
strength anddQr Lond-tedf ra%%u‘gg ik breRdansy! dis%&&iﬁ‘ﬂﬁi‘ 6l15:05 DRfoibobRDboS
cont al NoAGy P! LRk 110875, 'BS ﬁgﬁtrcm&%a&d%}h_ bifed JXacﬁPJrﬂaJaﬁ‘a‘BiesfFoﬁPEm&;P hi gh
t enper adndhRaiSEALdsCrESRRRF 1B10R M 43P pdrid Soirtbhé DaImitaté (ABRIABIB! fRm hidofd cREMIGR ¥£

t ape? WrgkurdzinR-25)2A8 8.5 @hirt BotBIN 83,524 toRbulipRd-I8 MRS orbpionate ShtRANanD@VHRAbIe

pai nt edrowl ¢ibla @8igy0asDrgantx "ci0PeY R 35 fafts 6k aDrb3 Qoludhe:idpfand SUVeRE. THRIGIhdsRE whthen

I Ni t1 atdvidad Ghtd Mirveialduet PR lof Wadh was amiploged 3fal edhtrol, avith @b Polyaétiginicrospheréd Ne,

W t h r dasdilded; aad the lothan twoadt ewhich A& different amounts of polymeric microspheres included. In each

TABLE |cdsd-aec @dhegiepu iwae dinifocoater o &t elliqorerivaateld , pabibrc backiad, tdeied Gwainbites ratlirepat ed
Dwel T" ttemmeraturgzrplacechinree &1 forcerhdir pveprier @f migkies, Femoved, and allowdel targgiuet td Soom

Cont r o] terogerature. Bath surfacegf the control (Exgmple 25 appepred smooth, as did rtsoswriacespicamelese

96. 1 26 anqd 2@ th@t had bpenin/contact witiy thp liner; he gxrgsed surfaces of the,gitgr psive lgvars,

133, 9 although pelgtively smogifwege less spapgth :Eha? sheryrigces that had been i3 gongact \g_igd% lingy- The

90\-.6'40 180° E%adﬁresion tq gach 'furface wf[?gha'f dgigrmiined.jthe pertinent data being tabulated below:

TABLE VI
Example Parts "Expancel" Percent "Expancel” | Dried thickness, Adhesion, N/cm
45 DE/100 parts adhesive by volume micrometers
Liner side | Exposed side
25 (Controf) 0 0 75 15.0 13.8
26 0.7 ' 36. 59 10.2 . 87
50 27 15 48 64 8.7 7.1.

The difference in peel adhesion values between the two surfaces depends to a considerable extent
upon the viscosity of the adhesive. Adhesives having a lower viscosity than those of Examples 25-27 permit
a greater migration of the bubbles to the exposed surface, thereby reducing the adhesive surface available
for contacting a substrate and, as a result, reducing peel adhesion.
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EP 0 257 .984 Bl TABLE V Force to continue peel, Ncmw dth 5

Dwel |, time = Environnental conditions of dwell Exanpl e Control 21 22
23 24 2 m nutes roomtenperature 13.4 15.7 18.9 -
17.3 72 hours room terrperEEtQJZﬂ%4 B1 59.1 63.8 57.5 40.2 .
10 ¢ 72 hours 38 C, 100% RH 48.0 51.2

52.87 59.1 In all_tests conducted after a 2-m nute dwell' tine, the adhesive
popped off"_aﬂﬁé_ﬁnt ed panel | n aI | other tests, the adhesive split duri ng

{ﬁg”;?gssjd*fg%g%‘ipe“ bbbyl B3 rts.rra%mata&rnﬂém fl s e ﬁs

A b0
control, BidahdP oll %iﬁc ‘éﬁt’e?esﬁ‘ﬁg PostrfaHIXd m eir

resi st ancsoate@o.c ic .?arrn@frareuraﬁd tettea R Exdnfpled 25 LA R RS follow E'Juﬁs our
speci mens were nmounted on a painted panel two of control Exanple 21

speci nens popped off during the fi rstnﬁmnand the other two during the
second; in contrast the product of Exanpl e 23 showed no failures after ten
sl ans. 1020 |r|c 1 OT Tt rre [to TTITET |
products FORATEP ni gpag aé’;:rit s& fe Yl\%ééce% Dre rri%%’g% ated un e'?’/c@uc
extreme cpnditions [qr?ﬁ' under

cycles of |8 hours at [err] 16 h urs at [err]] and 100% i\dpessife
andi\8 hou @(ggnm;,p C, 7 days at [¢rr] angd 100% condgnsi ng hggn dfty 4oI1
by 24 Houfsm at [grr] andaf hoursjcondi g oning to rgom t énpggat hre.adxa
25-27 A thgoki fied rubberggesi n adhesi ves was prepans’rd by {di &80l Vi ng. 1.
parts 15: Rﬁ styrene: |sop$mne bl o¢k copsﬂ ymer (" Can"raflex 1487)| 284 parts
petrol eu” based—symtteticTesTm tackrrer—(avar atte—fromeEm=a '
Co. as, "Escorez" 1310), 14 5 parts pinene palmtate (available from Ari zona

Chesi c&l Seam l§Q¥2m§g@ar ez" A-25) and 0.5 part octadecyl

3-(3,5-di =4- hydr oxyphenyl ) propi onat e anti oxi dant (avail able from

G ba GCeigy a%.—mé HOAEAS 94:8 Ab60yt | aBryidia:altilct RidQopdlyriof wes dlssivde Lo NG 3P Rooc gt

sol vent . FhfutrMoReol Bnd\@ BarsRA i hdid 641 adddhi.oTd 100QRAbH tY QfruP Fhd &dded 087 B

whi ch waSHEDN) b.oy et "RGactreC 851 6.0 barts\Wydrbphbisic itk YABIosIC RAO72), RISl Poliyftelonitiis ,
and t he ofibesmadingoa didmetdiiot 30 Miadmelisisfatd & RhgtR BBLI V&G (Ddhm{BI/4y Bvalldb fishBaparp ey es -
i ncl uded. adhesive adispessias oyast then didides intoc equals périink.cTe @ad @drtiam was sitidedc tB0% tglagat ed
paper bachicrsphems i(@utrd Frampie 632), aandrtoothe todep eertieruves agded ce anixture 2of BDUC gfasy ced
ai r oven rhigrospheresrandd 2-@% "Expanrel) &81DEcaxdanded enlvingrie miczpspherss (Bxample @@k Each portion

t enper &t uwas. tha@pughly Suiretl it BFPPQ"PreS“t‘!@InE’?Q?FSGQ iy & 1ggtiecalps janch pewearieesl Batwagp v as
di d t he stficpngecgalod, polpsgigrfiime inersg uging) 4407 mi/pat offiigrepreptnblagk lighinte cffect\guiing. { b

li ner; t hBicERIsoeieppct adhosve Javgr was, 800 at"t'%‘r‘e“t’%o"’adﬂ'é% 36’@31"&3% rcg'“ma "mﬁ’!f P2

(‘D

rel ati vel P& ‘?11%\8??%”"?&“, t"Y‘?’ héﬂ“"tal‘?@' 'ﬁ’c bps "% of
cont act, 'HP’ED : %'1’;- oy gkl %p ggas Sg,g ‘f_% ';s;%;ftsa%@e;
det ernine at. gﬂﬂ'le
Parts " §t°r cel th§ ‘E’EB %T;')(r?c%,. %s pance ll'ckness"lated esr on, N cm 45
DE/ 100 . parts adhesive by vol urre TABLgtvﬁ,rorreters Li ner si de Exposed si de
25 (Control) 0 15.0
13826, 97 _ 36 10. 2
8.7 50  pPst 1.5 . 48 Exaw
8.7 7.1 The difference in peel adhesion val ues bet qufbnfrch)e t o®
Surfaces J'B ellews]t?e“ R }ﬁptlb1 UEI dUI € CSALCIIl UpoIlr L IIH Vi SCUS ldg.’
adhesi ve. S50 X %;Bayl ng a | ower viscosity than those of 25-pR7
permit4a bredl RfemWidk; ati on of the bubbles to the exposed >ur1 gce 1ﬁ1er ey
reduci ng é@ﬁc 36536 RloM GereFatuAs; F250Y AbibiR Rdfiess stesl substrate, minutes 10,000+

Static shear, room temperature, 1500g weight, stainless steel substrate, minutes 10,000 +

Static shear, 40° G, 1250g weight, stainless steel substrate, minutes 1700 10,000 +

50 Static shear, 70° C, 1250g weight, stainless steel substrate, minutes 14 6000

Static shear, room temperature, 1000g weight, cellulose nitrate substrate, minutes 500 10,000 +

The foregoing data show that the tensile sirength of the adhesive containing both glass microbubbles and
‘hollow polymeric microspheres (Example 33) was approximately 25% greater than that of a comparable

55 adhesive containing only glass microbubbles (control Example 32), and the T-pesel tensile strength was
approximately 15% greater. Shear adhesion of the product of Example 33, was far supetior to that of control
Example 32. The product of Example 33 was found to be useful for mounting mm'ors on nitrocellulose
lacquer surfaces.
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for contacting a substrate and as a result, reducing peel adhesion. 14
EP 0.257 984 Bl Exanples 28-31 A 96:4 |sooctyl acryl ate: acryl am de

copol ymer, having an inherent viscosity of 0.85, was dissolved in a 40: 60
ethyl acetate: heptane blend to f@r%ﬁ%&%‘sol ids solution. To 100 pbw

al kqyots of this solution were 5 added various amounts of "Expancel" DE .

hol | ow gol EPEE‘L& m cr ospheres. The resultant conpositions were coated on an
silico ried, and tested as in Exanples 25-27, with the follow ng

results o r
ExpanC@AF Es%ﬂ%ﬁ&ﬁém achd( eg%ﬁ&%:f |ﬁﬂ?ﬁ%¢§ogdf% %ﬁ o E%‘.'%;sﬁay

Vol Uge gg Pa.s, Wik e BIRLES ifto bived Rfual Dbriishs IHBRERD Eérte) d as propared, 0

0 while to ExampiBs 35, 36, 37, and 88 Were added, respecfively? 1.06%9, 2 13% 3 19% and 4.26% by wei

46 of "Expancel” DEQ‘%1 hollow mlcrospﬂer . Each of thé c&né’o@mons was coated on a silicone ‘ﬂne? dried

58 for 5 minutes at 2ébm temperature #hd Q0 minutes at 706C 3Ad then evaluated. Resuits are Gibdlated

68 below: 173 2.3 0.8 20 Exanples:32 and 33 6 parts

of amsolid 94:6 isooctyl acrylate:acrylic acid copolynmer was dissolved in
91 parts of isooctyl acrylate nonoggELE& 9 parts acrylic acid then added.
To 100 parts of this syrup was added 0.17 part 25 HDDA, 0. 20 part
"Irgacure"” 651, 6.0 parts hydrophobic.siliceEXampdreosi|" R-972), and 0.5
part_pol yacrylonitrile fibers Eéui:ngla dianeter of 30 mcroneters and a

| engf®h of 4.0 nm (Drhm 6.7/ 4, ay_é_ﬂ_l_ab]_f_imm.ﬂéﬁ.) —Bie adhedBve

di spersign was then d|V|ded into qual t|o S. portlo mas added
16. 0% gl aE¥PARERHS P% %33nt POB ﬁ% g 32) ?’% 5%;; 6hortion was
added a mixture of ‘¢ I r?l Posp % anc I * gSlDE
expagbdedrﬂpwggggc M Cr osphereg, Qlfxarrpbeu’SB) F3 P@.igon 3@, 398S

therough y mxed Wth a propeller stirrer, degassed in a desiccator, and

pol yner i zedt bag weeight\o gyﬂzl con@iéoat eli9pol yestH fi lu@2l i ner 850usi ng 440
.mJ/[err] of fluorescent black light to effect curing. The thickness of each
~adhesi veViagesityps BOE ni croneters. The dried adhesi ve of control Exanple
32 cent al Bedok8iedd Srindle crospheres gy wei g&f |v%l ent to_48.4% by

vol une. The &PiEBMhdhesi ve of Exarrpl e+33 contal ned, L{‘or’h a \/velséhf5 basis, 6.9%

gl ass m géﬁspE%gsE ggg i]d 7/3@2! E%/merl c mcrospheres, 35 corresponding
respecti by vol une. A nunber of tests were then
per fornegdpieiget er m nepg A dRNYSi6Gak charggterisige of, e tuggpdhesives.

Resuf* s are tabul atethéelgside TABLE4VI 1 6.39D Test7 3.14  3.04
Exanpl e 32 (control) 33 Tensile strength, N err]

0. 42 @45HIE mgatum eﬁ'id!!r edR.49, 10.23 . 7.46 3.04
167 246 45 T-bing wBdBR  7.93 4. 72 5.87 6.99

cubstrat 88 Reaufbs” 3 e 55%52 (- 0505% %%eraﬁé ga S

~wei.ght, stai nI ess slf'é nufes 1 Stati'C shear
fLerr], 13599:“Féﬂ£'$se5tzﬂl}3n?55 398! SWbsarat ey, 30 nutrgg 1708 6g 10, 000 +
50 St atrc—shear;, {erry, I250g weight, stainless steel substrate, mnutes
. 144 608Batic Shear, 250 g

. weight, minutes

Room Temperature 1210 1444 1312 502 765
70°C 34 26 12 18 17

45

* Adhesive split

s0

55

*Commonly referred to as a “macromer”, " - available from Arco.
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Static shear, roomtenperature, 10009 wei ght, cellulose nitrate substrate,
‘m nutes 500 10,000 + The foregoing data show that the tensile strength
of the adhesive containing both glass nicrobubbles and hol | ow pol yneric

m crospheres (Exanple 33) was appFBRi2E#84 B125% greater than that of a
conpar abl e 55 adhesive containing only glass mcrobubbles (control Exanple

32), and Et he TaBeeé 'E{ ensile strength was approxinatel y 15% greater. Shear

adhesi on ct of Exanple 33, was far superior to that of control

D I

34- 38 AN gao trbﬁaaﬁbnxb@%xh@édeas%w . §o Bfelothex pRtioR ‘g&w pIs6 Was Biedl 2,84y 00
MV pol ystvtérgmn@iaan&@r DI hMIGR midPSePnafess ERhQP BoQo bdinp6Sli wa@th&eeateetomél siligerit at e
sol vent . iidéiQuried ahd évalited! ReGuiOIre tbuiRed bilowon, having a viscosity of 5 8.6
Pa.s, was then divided into five equal portions. The control (control

Exanpl e 34) was used as prepared, whi TasuEX Exanpl es 35, .36, 37, and 38 were
added,or espectively, 1.06% 2. 13% 3. 19% and 4. 26% by wei ght of Expancel

DE 551 hofgy _ frow VLS :

silicone |Tner, 0 bHs aghddivd Jt esb agurp,@om tq,qmg,{‘ag,yreh and 10 m nut es|at

[err] and then evjal uated. Resulfs are t abul ot ed bel ow. PR-6—FAREE—X 5‘3%| e

Control 34 36 37 | 38 " Expafibiesr side feopgpd side

0.00 ™ |39 (ConitelI6 02. 13 3.190 4.26 dovol ufre e@; 0. 98

35. 00 46. 50 2.50 25 57.50{20 #hi ckndss 156 ' 28.21

0.24 035 029 0307 CoatTng ghtS— 071 rrj 2106

191 175 162 . 150 Viscosity, Pa.s 25 (Brookfield Spindle

7 20 4 16 24 35.6 51.6 180
bot A% Mso Initial  Top side  6.26  4.99

3 97* 3. 68 g75:12% %@octyialc@ﬁfe :aéryftCacid m@ncﬁﬂar blend® wad partially thermally Ipolymeriz2d 18%

3. 04 24 IdbriverSidn) to yield a EpRp.StoGach of Md 0 g aligkiBts 2Bthis syrup was adBed30/055 g 1(6-HbRanediol

3. 04 Li Neacrylatd qQHDDA)Scrakslinking dgdhd 0.19 g 2,2-dimethoxiy22-phenyd .aBefophenone (frgdtBro8B51) irt8
Hrs Rlzs itiator, and @ g5 hydlieophilicl Sliice 3" Aerodi?. 288). To thk(Exariple 41 Bligid*was addd0ED griame 8M

si de gséRhiite” 15660 glass bubbles, Bnd2H the ExamBig 42 aliquot was2@dddi ithr g 'Bpaweit p51DEN/ cm
6. 38 $ol¢rBeric microsph@e3 the density 88the resultant 2dig8ival D eachStage baingSipprximatsly ©. 79 g/cc.

wei ght , rFaehualigept Res thobughbemixed psing a propeller stirrer, deegped in 4 desiccator, and gaypbrized

502 betwesh t[ngrsﬂi one-coated polyester film release liners, using 418 mJ/cm? of figorescent black] ght to

18 30 effegy curing. In each case the thickness of the cured adhesive layer was 800 micrometers. The two
adhesive layers displayed the following physical characteristics:

TABLE XI
3 Physical Characteristic Example
Control 41 42
__ Tensile strength, N/mm? 1.09 1.69
o _ Elongation at break, % 775 820
40 T-pesl, N/cm . 305 35.5

Over each side of one portion of each adhesive layer (hereinaiter designated "A") was then laminated a 50-
micrometer thick solvent-polymerized 90:10 isooctylacrylate:acrylic acid PSA, crosslinked with a
45 Dbisaziridine. In the same manner, to each side of another portion of each adhesive layer (hereinafier
designated "B") was laminated a &§0-micrometer thick solvent-polymerized 6§7.5:35.0:7.5 isooc-
tylacrylate:msthylacrylate:acrylic acid PSA, crosslinked with a bisaziridine.
Each of the four adhesive products was then adhered to a steel panel painted with automotive enamel
{Ford 50J107A), and the force required to initiate and continue removal was measured after various lengths
so of time at different environmental conditions with the results shown below:

65
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~* Adhesiye split 50 55 *Commnl y

from Arc
of 91:9 i

i nt‘\‘_/t WO

016
sooct yl

equal

acryl ate: N-vi ny
viscosity of 1.49 was prepared |
porti ons.

prepared. To the other

" Expancel "

BLE X 10 EXRef reguired to inifiste jemovalz e, affer dwell timg jndigaled " Ex pancel
CEfviroh¥héeriial Elinditi6hs opdwell S| adhesi ve :

coated on
below T

t hi ckness}

m cronet e
0
48
87.5:12.5

portion (Exaypbg
DE hol | ow mi crospheres.

referred
ne copol yner,
One 5 portlon (control

Eaclh

to as a "nmacroner",

avai |l abl e
EP 0 257 984 Bl Exanples 39 and 40 A 28% sol i'ds sol ution
havi ng an i nherent

rroI | j?

1hyI acet at e: hept ane and di vi ded
Exanpl e 39) was used as
¥0) was added 2.5% by wei ght
of the two conpositions was then

ted
Dried

DwaIdiesS |
s Liner
9

si de
6.4

bExawipleune

Exposed si de 39 ﬁg%f?éﬁm" yeTy

Control 41B

p #28

72 bovest y |

t her mal |y

2 minutes 1 ]

b6

gohsprer |

Room tempbra@ire
acr y| Reoe:teropegatire  aci df noridsrer
zed (¥WECWRBAsi on) 't

2. 8120 p&anp

b1 180 d

yild®d a

S up.

es ¥3 anq
wast4par t

| 122
alsey

“T@eac

h YB

\n

wo 100

g aliquots of this syrup was added 0.055 g 1, 6- hexanedi ol

crosslinking agent, 0.19 g 2, 2-di nmet hoxy- 2-

phenyl

diracrylate (HDDA)
acet ophenone ("Ilrgacure"

651) in- 25 itiator, and 2.0 g hydragkeixm c silica ("Aerosil" 200). To the
Exam’ﬂ e 41 aliquot was added 8.0 granms 3M "Scotchlite" C15/250 gl ass
bubbl%es, b51DE
pol ymeri clm crospheres _the dPnQLL\L yehind Rb ) ;mt adhesive in earth case
bei ng appr@vﬁm%l yEﬂ@ro?'Serg#'e@d'tlEE@hdwll huot was t hoPemghl y ni xed us|ng a
propel lerjstirrerf degassed i.n a desi cCRicGwor ART| PAIAYTebArerA DT ygep t wo
siligpne- RO -ef-+t—o

f Nabr escehf THMaSK Ilghtn@ﬁ't%'@e'%ect chrin® 1 n|efn| cas® t he|t P ckness of
the cured %Eg%ﬁv | aye g)é%’"’?@’ cronpter§. Th adh®si ve |§‘1’yers

- di spl ayedL. /8851 lowi ng oM characteri®ics! TaRE 35

Physi cal Characteristi c Exanpl e Control 41 42 Tensile strength,

N/ [ eps ] In all 138 conducted afte) 2Ehipwiesadvell imay the pdfwiive Hopped/@t the painte@ adhell  all other

- T- peel , tofi§. ghey adhesive layer split durigg removal.

35.5 Over each side of one portion of

each adhesi ve | ayer (hereinafter designated "A") was then | am nated a 50-

m cr omeP@MPieH#3apd 4| vent - poI yrrerl zed 90: 10 i sooctyl acryl at e acrylic aci d

PfSA Wcrgs? | nked WI th a 4 a2| r| I n %t% each sid
of ariot he

| ami nat g . Ehjy-dn%%% - F:Iﬁ, aﬂeyo%\ﬁ " Sgtf%t mu n.;%%r? d smca %:%é)c-
tyl acry F fs i os & % panded
b1 Sa21 T AeIaL e .ta.ca, s.resdn.? bagt

st eely pad)

o el

oé%&rps %h@hoémblb%s @P&Hﬁxt mixed, using a propeller stirrer, degassed in a

deslccator and polymerized between two silicone-coated polyester film liners using 2,369 mJ/cm? of

fluorescent black light to effect curing. In each case the resultant product was a 3,500-micrometer layer of a
crosslinked acrylate PSA containing 45% microspheres by volume and useful for glazing, e.g., mounting

Examples 45-48

windshields in automobiles.

A 919 isdoctylacrylate:acrylic acid blend was partially thermally polymerized (14% conversion) to yield

a syrup. To each of four 100g aliguots of this syrup was added 0.05g 1,6-hexanediol diacrylate (HDDA),

45

0.15g 2,2-dimethoxy-2-phenyl acetophenone ("lrgacure" 651) initiator, 4g fumed silica ("Aerosii" R-972),

and 2.15g expanded polymeric microspheres ("Expancel” DE 551). To the four aliquots were then added
varying weights of unexpanded polymeric microspheres ("Expancel” DU). Each aliquot was throughly mixed
using a propeller stirrer, degassed in a desiccator, and polymerized between two silicone-coated polyester
film liners using 386 mdJ/cm? of fluorescent back light to effect curing. A number of tests were then

50

55

performed on each of the adhesive layers, with the resiilts shown below:
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(Ford 50J107A), and the force required to initiate and continue renoval was
measured after various lengths so of time at different environnental
conditions with the results shown beI ow. 55 17 EP 0 257 984 Bl TABLE Xl |

Force required to initiate removaff ORPER§4 Bl ter dwel | time indicated 5
Dwel |, tinme - Environmental conditions of dwell Exanpl e Control 41
A "42A Control 41 B 42B 2 m n"i’&@ﬁsxw Room t enperat ure

81 93 113 121 72 hours Room t enperature _

145 15 148 1l-'\0 10 72 hnnrc 29 (‘ 00% RH
113 124 | Test 125 143 TABdE X1l 15 Foﬁﬁﬁmbo contlnue peel , N cm

wi dt h Dwel | tti me Envi ronnent aI condii t 1 gns jof agwel sg=xappl e
Control 41A B—26- 2—prtes 1a 0101114
tenperature | Weight% "Expangsl® D aéE""’42 G éo% 72

h
kness, micrometers 0 900
Room t enper at{uffickness. 71 99,' g% 44 rs
[err], 100% ensile strongth, N/mm 55 g&.w 1. 125 11 2dq al |

tests reonductlegog ionat%ealﬁe%mtﬂ,scc“qﬁll 1d, E"' th@oq%q_hasfo\bgq pp@&ogf t he

pai nt ed panell v Sl duingl renoval .

Exanpl es 43 and 44 30 A 91:9 |sooct Iacr.yl ate: acryl | c acid nononer
bl end vvas t?&F‘P'P%tPfI ch ?ﬁ’é?ﬁ't’ﬁl'ﬁ\f?' ?thz d" ?!‘%"Wd vgtp 6\42'“?"'(‘53 onagmeleng
y' le s eli u a§ pjl |adhesuon
1, 6- hé§<a é‘dt’t?l ""’tﬂ'u ° '°6"’

" c ntm e r ;;lacin rmg a er Wgnone
EEXI’gaCU g M:fweh % 8’ ‘alr%é f& J?a?né aw;g;% ;% n or Np
expandedex dt sExg m cros % es' ?he second al I q 0 arz

added ,69 g ass mcrospheres and 0. Sg 35 "Expancel ! 551 mcrospheres Each
sarpl e was throughly m xed, using a propeller stirrer, degassed in a

desi ccator, and pol yneri zed bet weerrABUE xvl i cone- coat ed polyester film
liners using 2,369 mJ/[err] of fluorescent black light to effect curing. In
each case the resultant product was a - [ e| ayer of a

Cr osslzs nke&_&&r_bd_at_e PSA_cant .ai nlrm 459% crospRgres / volu and. usef ul

for gl a2|_n ilg“ %V\A ndshiel ds in autombiles. 40 Exanpl es 45-48 A
91: 9 isoocly ; XE@EH cr€ t acid bl eggovvas gaq_tl al %otherltr)@rd

pol ymeri zed /o conver sion) to yield Syrup each” of f 100g

al i quot s ofrokAlSveYume ¥as added 0.05g 1, 6- hexanedi ol diacrylate (HDDA), 45
0. 159, 2-di niet:bﬁspharabenyl acet ophenone ("lrggcure"s$51) inig4 ator, 4g
fumed silica ("Aerosil"” R-972), and 2.15g expanded pol yneric m crospheres
(" Expancel PepE 88hesign tde four aliquots were then added varying wei ghts
of unexpandeé“EBF%%%Y?ceﬂﬁ!?bspher es ("Expancel" DU). Each aliquot was

throughl'y mi ¥ ropeller stirrer, degassed in a desiccator, and
pol yreri zed bet wedh Vg‘gﬁt{‘ at eg ol yei r f| | i ners, using 386
mi/[err] of fluorescen gEect gfl ng. gnun’o of tests were
t hen

To continue removal

~ w0 ' Before heating 19.8  20.0 23.0 21.0
After heating 14.5 20.3 15.6 9.8
Peel adhesion to
stainless steel,
4 N/cm width .
Before heating  12.6 13.4 13.0 12.2
After heating.  32.3 29.9 31.1 31.1
so It is interesting to note that expansion of the microspheres appears to decrease the adhesion to automotive
enamel but increase the adhesion to stainless steel.
Examples 49-55
55 An 87.5:12.5 isooctyl acrylate:acrylic acid ‘monomer blend containing 0.04 part per hundred 2,2-

dimethoxy-2-phenyl acetophenonse ("lrgacure" 651) was photopolymerized (8% conversion) to yield a
- syrup. To each of ten 250g aliquots of this syrup was added fo 0.25 g "Irgacure™ 651, 0.125g 1,6-
hexanediol diacrylate (HDDA) crosslinker, 10.0g "Aerosil” R-972 fumed silica and the amount of polymeric
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50 perforned on each of t he adhesive | ayers, with the results shown bel ow
55 18 * EP 0 257 984 Bl TABLE XIV Test: '

Exanple 5 . _ 45 .46
47 48 Wi ght % " Expanc&P0 257 984 &1y 0
2 7 3 Thickness, mcroneters : 900

900~ microspi%%alﬁsljéd iff table MO GhIN afi om}% thorou eBhly mk with a pl'Jpeﬂé stirrer, degas%g.é.ﬁ

1.25 a desic ed with nitrogen, 9 lllcoﬁé-coated 651 ester reloase

727 using 45@ dicm? of fluoresh bﬁ&l@lfgl'tpto %5%% curd: The siididdWere mi thick, Tenkiy 000 +
10, 000 gropertied £ rOfAed in Tabld RviGRdRsthenubine® Of each adhesive |ayer were

| ani pat edatrpaté-bises P8RS whN&hiRatdPo HofiCkidts toh titdorsTRAd el GINREBH todd dorldddted

st ai nl esmg aticedolidsasqics paimdutdirdia \Reshits are A4k Inbludedlin TaBlehovur s at room
tenperature. The [err] peel adhesion 15 test was then used to neasure the
force required to initiate reyoyval) of the adhesive strip, as well as the
force required to conti nue rc-;gmalaj,. | denti cal panels, each bearing its
resp®cti ve adhesive | ayer, Wereﬁaﬂloweduts dwel & &or 72 hours at room
tenperature and then placed &% &lernd ®vergfgrogfsve nminutes to expand the
"Expancel " DU m crospheres, after |which the sane tests were conduct ed.

Results are tabul ated bel ow. 20 TABLE XV Exanpl e 25 . Test
45 " 46 47 < @8 |Adhesive thickness, mcroneters
900 940 970 K4 -EL@O Total volunme % 30 m cr ospher es
40 50e & é’ X PR 2 257 Peel adhesion to
autom)tlve enanel , Nemwidt@ FHE FIRERFS initiate renoval Before
heat i ng 104 104'_‘ @ 112 98 After heating
54 4 65 - 85 @ T con;igug regoval 40
Basfore heating 19. & = O}Cf,‘oif - o 3300 21.0 After
heati ng 14.5 20.3% Y T 915867 ™~ 9.8 Peel adhesion to
stainl ess steel, 45 N/cgvmdth'Before heating - 12.6
13.4 13.0 122Af§.,,leating 32.3 29.9
31. 125 31.1 so is insewedling to note thak expansion of the
m crospheres appears to decr gGage hesa@es@rfgtg Qut onoti ve
| e
» R
w mtss BEESRZHE
2
35 :-:J gnﬂ
§228 ssenggs
W Lo I B IR Y B = Y e )
Mo 2.0 :
il zs=zsasy
a8 3 - o o0 ooo
3
45 E g r-#
n
48 &3
fR&y o23388°
50 |
—4
g
as Lo N 3§ v MmO
é N O O =t N MM N X0
55
AnAAAR

x
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enanel but increase the adhesion to stainless steel. Exanples 49-55 55
An 87.5:12. '5 isooctyl acrylate:acrylic acid nononer blend containing 0.04
part per hundred 2, 2- di methoxy-2-phen acetophenone ("lrgacure" 651) was
phot opol ymeri zed (8% conver si on) Fg ﬁﬁi Blsyrup. To each of ten 250g
allquots of this syrup was added to 0.25 g "lrgacure"” 651, 0.125g 1, 6-

hexanrédi (E @Il&%yéﬁte (HDDA) crossli nker , 10. g "Aerosil" R972 funed
silica a nt of polymeric 19 EP 0 257 984 Bl m crospheres

speci fied | Dof.gfthEmpie/be) afcPdb:AEktipRls7)BodctBAMIRbIIANY adld MEHh wird danBnthdinaly! er

stirrer, dgdenss s @orﬁerggrﬁ't& Gidldyrup$. €1 U008 o ab syigt 6.P10§ 1 6-tdkkiredist | diabiyiateZ €d

bet weel YMBDA) ictdsSIAKLR ahd 86 Y JXPdinGRdxGL-phéhyEaSBpHehdhB I (Srgadifd” e81)AMtoiikatbronds] Of
fl uor esceadedd! ack Ilght to achi eve cure. The sanples were 1.0-1,09 nm

t hi ck. Tenstd eepsyapedit BEampRS58” @po then Chddéd 2aH|ge (3% e velurhd) cexpandbd ipolgrdericS
Acryl at enbasspbbrédSAEpavesie S51aDE)rsad 4.00 t dydraphhbbis fuched sitida (TARrasil"CRI972), tathel syaedf
adhesi on Exawadls 5T 25010 (356% s vahunen péloweris alidrabphdrescand 6100 gehyrrophobib dimeadilisa were
Resul t1e addedal so i ncluded in Table XVI. [err] 50 55 20 "EP 0 257 984 Bl
Exanpl es 56TheSiedh sgap Of e@haaxpnele 385 thoreughly gded SR AnprpRell® Afirrer, degassed in a

i sooct yl alewﬁta'[ é"%@?'gﬂ?’@edaé??tﬂeﬁlﬂl E’ﬁds“\ﬁmeecﬂ?@ﬁtmblﬁ’r‘z 'i"ﬂe‘l“ﬂ’ﬁl Ysipg AIP ydiee*zefd
(8% Convé'F%"PsG black lightle gff In tl-lebfurag@@ ofétfe %«arp{f r §xaﬂgleg‘ie rélatively low

1, 6¢ hexarf® 'HI"gﬂﬁ ’;‘fgge 7’

2. oNhat ol Bk A AT ”gf oding %W@]@ﬁ%‘?w‘*&? Ao
added. T8'¥ 9P PEP RSP A BS Yeﬁen 5 53 "(32. 3% by vol une)
expanded pol yrrerl cm crospheres (" Exp lE 532% DE) and 4.00 g hydrophobic
fumed silica ("Aerosil" R-972), to thg&g‘r Exanmpl e 57 2.50 g (35. 6% by
vol ung), polyneric mcrospheres and 6.00 g ilica were 10
added. The filled syrup of each exanple was thggoughly miyxed using a
propel ler stirrer, degassed in a desiccator and pol ymeri zed between two
silicone coated poI yester film I i ners using 410 mJ/[err] of fluorescent

bl ack |i ght to!'eétheunm.ng&g/m the first P3®% of tHWdOuring chanber for
Exanple 56 relatively lowintensity light and for Exanple 57 relatively

high intensity |i each case t hi ckngss.of the cured
crosslinked ac???g{i \I%A‘ﬂ‘%ﬂ(}g‘r \&I‘\QPSOO mcro fae-}rs A (r?'l"u%n)t?er of tests were
t hen performed on each of the adhesives with results as shown bel ow. TABLE
XVI | Exanpl e 23 ggnt modulus, @woam density, kg/[err]

30 _
-730 20% 0.80 0.70
100% 0.32 0.26

%6 Elongation at break, % | 771 914

T-peel tensile strength,
— N/cm _ 32.0 31.0

High temperature static
shear (70°C, 1000 g wt), .
% minutes to failure 10,000+ 10,000+

50

55
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25 Tensile strength, N [err] ' 1.37 1.06 30

Secant ' nodul us, N mM2 20% 0. 80 0.70
100% . 0.32 0.26 35 El ongat i on

at break, % EP/8 257 984 B1 914 T-peel tensile strength,
N cm - 32.0 31.0 High
tenperature static shear ([err], 10P68 8 ) 45 mnutes to
failure 10, 000+ 10, 000+ 50 55 21 EP 0 257 984
B1 TABLE XVI I | [erﬁe@-&h&ﬂ-&%&&-&e@%dethS

Dwel | Time  EnvirpB%iefrebAdhesinnde Bleipiass Sigel, Mgmvidth  Exanpl es |56 57 2

m nutges rOvaélﬁ‘i’ﬂ@r akdwfréhmental conditiodsof Swell | 1. Exarigled 1ut es room
t enperature 17.1 14.2 10 3o room
t enperature 25. 6 127, 5 Wien the tapes 0O E")‘?arrl s |56 and 57 were
adhered to a steel| pamates pgi nt ed ravrt tbompemdtweot | ve | piang (13pdql, VW the force

required to initiaf @ mindexdnt i nuecomdempagdturef an rtt7acheﬁl-2/i nyl bar was
measor ed, with resjuBdaysas ghown smdomperstBe E X X| RS || 27
Envi r onnment al Par nt Orce to rtnitrate Force to continue peel, 20

condi ti onsyrgh tY&dds of Examples 56 @5 vere MiHerBd to a steel panel hiRtSA fith auidinotive fait 7
EX. 56  (opelE¥w) Mé fofed Bdulied to initiatd’ 4@ bt Yemoval of akaiched vinjilbhr Was mes3ited, with

27. resuitd @s $howr bélows . roomtenp. VW 112. 6 85.4

29. 19.4 25 Exanples 58-63 A 91:9 and an 87.5:12.5 isooctyl
acrylate:acrylic acid blend were boThBugMiXially thermally polynerized (8%
conversion) to yield syrups. To each of three 100 g sanples of each syrup
wer e added DFg ol TO ERGREARERAG O m@cryk&wﬁoeﬂﬁwm For@ S Ldntie peel.]- 20 9

2, 2- g met hoky- 2- phefykongitst eiweinqne (|l r daviiNen®S 1) photQedi tiatgr and

- 6.\00 g hydrpphobi ¢ ffuned silica (" Aer dsit——ROF2)—tRetyrere—m-eF9spheres
("Expancel "} 551 DE) |were then added. ad¥t BapFe Sds FR oligfi*y¥nilxed usi ng
“a propel |l er| st2nser | degaswmag. | n|aopsb | desscdateere gndapel yjrerdoaed [bet ween
two silicong-eomsed|polgastesp. fi l|mwi rleris2.6 ugi rag4569 ndlé [ ef r | 19@f

fl uoeescent —brack—tigtht—toeffect——curt gt eactr case the ttitkmess of the
cured crosslinked acrylate PSA | ayer- was 800 m croneters. 40
Examples 58-63

A 91:9 and an 87.5:12.5 isooctyl acrylate:acrylic acid blend were both partially thermally polymerized
(8% conversion) to yield syrups. To each of three 100 g samples of each syrup were added 0.20 g 1.8-
hexanediol diacrylate (HDDA) crosslinker, 0.20 g 2,2-dimsthoxy-2-pheny] acetophenone ("lrgacure"” 651)
photoinitiator and 6.00 g hydrophobic fumed silica ("Aerosii” R-972). Polymeric microspheres ("Expancel”
551 DE) were then added. Each sample was thoroughly mixed using a propeller stirrer, degassed in a
desiccator and polymerized between two silicone-coated polyester film liners, using 508 mJicm? of
fluorescent black light to effect curing.

In each case the thickness of the cured crosslinked acrylate PSA layer was 800 micrometers.

30
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45 50 55, 22 EP 0 257 984 Bl A nunber of tests were then perfornmed on
each  of the adhesives with results as shown bel ow. TABLE XX Exanpl e

58 . 59 60 61 62 63 10 Isooctylacrylate 91:9 91:9
91:9 87.5: 87.5: 87.5: AcrylitP A2pfo8s 12.5
12.5° 12.5 Ratio "Expancel" 551 DE wei ght, 2.15 3.50 5.00

52.3 Foam D& 550
25 Tensile Strength N[err] i 1.41 1.13 1.05 1.71 1.54
1.34 30 Secant Mdulus, N err] 22@&55 0.8 1.20 1.70 1.40
1.70 §2.30 100% 0 - 0xﬁ9 0.59 0.58 0.70 0.84

2. 15~/ 3.50 num%?foq % /“%%lr r e,f@rmed on each]gdhe a%h%lﬁs ﬂi&g%gltsSa% ;% b%l%w640 43. 5

El ongation at 40 break, % 695 407 375 585 536 381
T- peel t @x@mple NV Cm 58 F90 680.3 '85.8 €1.8 &b.3 27.8 45
50 55 23 EP 0 257 984 Bl [err] Peel Adhesi on, N cm Substrate
Dwell Time Stainless Steel 2 m nut 12. 3 12.2
11.6 o Isoogtydacrylatep 91:9 Qﬁyﬂs_ﬁd 39 83-5minBlecd: 87.5:
16. 8 Merglicldcha 19.8 21.5 12.520.2235dayr2.5
29.9 28+ 32.1* 53.2 54. 6 41. 7*
(o] ) . .
15
"expancel” 551 DE :
weight, g 2.15 3,50 5.00 2.15 3.50 §5.00
, 20 Volume % 32.1 43.5 52.3 32.1 43.5 52.3
N
| Foam Density, _ :
kg/m’ 760 640 530 750 640 550
25
Tensile Strength, : ‘
N/mm’ 1.41 1,13 1.05 1.71 1.54 1.34
30 o '
Secant Modulus,
N/mm?
20% 0.8 1.20 1.70 1.40 1.70 2.30
¥ 100% 0.35 0.49 0.59 0.58 0.70 0.84
Elongation at

N w0 break, % 695 407 375 585 536 381

T-peel tensile,
N/cm 31.0 30.3 25.8 41.8 35.3 27.8

50
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Pol ypropyl ene 2 minutes - 2.1 1.7 1.9
0.8 : 0.9

_ . 0.9 20 ninutes 4.7 3.2
2.7 . 1.4 1.6 - 3 days |
4.2 2.3 3.3 1, g”'s)zgp’“f‘z 1.1 *Foam split (all

ot hers popped. off panel) 25 Exanples 64, 65 A 91:9

i soderyl agryl gte:a l¥| | C cibpéﬂend was partially thermally polynerized
(6.5% con sy up. To two 100 g sanples of this syrup 0.18
g 1, 6- hexSpbetoptei acryl at EWeIDAIMEr 0ssl i nker, 0.20 g 30

2, 2-di met hyoxy- 2- phenyl acetophenone ("lrgacure" 651) photoinitiator, 6.00
g hydyr ophgbi uned.siljca "Aerosil" R 972 and 0.5 g polyacrylonitrile
fibers haglgﬁgn;eafaﬁgf% of 30 micrometers and a | ength of 4.0 nm (Dral on
Drhm 6.7/ 4, available from Bayer) were added. To the bl end of Exanple 64,

8.00 g gl asmipheegspheres ang.B 7512, 2Expapsel "1HL DA 2aypandedepol yneric

m cr ospheres re added; to bl end,of npl 5, Qnley 34,45.0

" Expdhcel 2 5§¥%Egﬁés added. ]é;g‘n sggﬁla'e &géét hof%'uéshl yﬁrﬁsiedzﬁs'lzng a 35
propel | er 3stayser, degassed 3% d@6i-8caBdrlanddA ymdd-Hed Ydtdden two
silicon coated polyester filmliners 45 50 55 24 EP 0 257 984 Bl using
300 m]/[err%l of fluorescent black light to effect curing. In each case the
t hi ckness®8 YPHEPXE?%I crosslinked acryl ate PSA | ayer was 800 mi crometers.
TABLCE" XXI Exanpl e 64 65 10 Vol. %glass mcrospheres

25.3 Vol .  yapgtwgeric nicrospgheres,7 1.9 0.8  0.920.80.9
45. 2 Tot al % m crosph

Vol . e . 6.1
45. 2 Foar’rlzgeﬁgf‘?§?s kg/[err] Jef 3.2 2.7 1.4 1.6 500 -9
620 29 T-Bedhysensile strengtdr2V cmwddt h3.3 1.5 1.2 1.1

249 27.5 25 Tensile strength, N err]

0. 81 0.59 Secant ..modul us 209 N/ r]

0. 61 *Foan gpRYtaaE s poPRed ot panef]

108 233 [err] peel adhesion to stainless 35 steel, Ncm 2
m nutes  dwel | 14.0 11.8 40

20 mi nuEeespleg ff)6p 26. 0 19.0

A 91:9 isooctylacrylate:acrylic acid blend was partially thermally polymerized (6.5% conversion) to yield

a syrup. To two 100 g samples of this syrup 0.18 g 1,6-hexanediol diacrylate (HDDA) crosslinker, 0.20 g

30 22-dimethyoxy-2-phenyl acetophenone ("lrgacure™ 651) photoinitiator, 6.00 g hydrophobic fumed silica
"Aerosil” R-972 and 0.5 g polyacrylonitrile fibers having a diameter of 30 micrometers and a length of 4.0

mm (Dralon Drhm 6.7/4, available from Bayer) were added. To the blend of Example 64, 8.00 g glass
microspheres and 1/75 g "Expancei” 551 DE expanded polymeric microspheres were added; to the blend

of Examples 65, only 3.75 g "Expancel” 551DE was added. Each sample was thoroughly mixed using a

3s propeller stirrer, degassed in a desiccator and polymerized between two silicon coated polyester film liners

o \—io
45
50

65
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Exanpl es, 66-68 45 A 91:9 isooctylacrylate:acrylic acid nononmer bl end was
partially U V. polynerized (8% conversion) to yield a syrup. To each of
three 100g aliquots of this syrup was added 0.08 g 1, 6- hexanedi ol

di acryl ate (HDDA) crosslinking agER0 25098484 2 2_di net hoxy- 2- phenyl

acet ophenone ("lrgacure" 651) initiator; and 6.0 g hydrophobic silica
("Aexosil" 9 . To,each Exa 5. added 2.1 " Expapcel.” 551 -

pol yrre @g@i%,?j@gggé@@%‘ﬁge%ww;gﬁéﬁgﬁf@g@g%f i .St S i L oot
case bei ng approxrmnmately" 0. g/ cc.” Each aliquot was thoroughly m xed using

a propeller stirrer and degassed in a desiccator. Two of the three
m crobybbl e-filled m xture (Exanpl es TABLE #X¥1) were frothed as taught in
"Typi cal Tape-Making Proce- dure" of U. S. Patent Noexamplle, 616. 55 25 EP

0 257 984 Bl TABLE XXl | Exanple 5 4 65

66 67 68 Tensile Strength, I\V[err]——%.—:-‘rz 82— 0.74

El ongation at break, % 860 884 762 T-peel, Ncm 36.5
12.7 1 11. @olQ % glass microspheres Density,29(¥n8 0.74

0. 69 0. 64 Each of the three adhesive products were adhered to a steel

panel painted with autonotive enanel (Ford 50J107:$, and the force required
to initiate ¥0d.c¥npphymerienpigrospheressured af®e® vari AB2engths of tine
at different environmental conditions, with the results shown bel ow. TABLE

XXI N Bwel |t nvir For ce ujred t itiate Force
‘Required to g?%nggfmﬁdﬁ?ﬁ#ﬁgfre&\el I RérmngTi, N/ cmqg(a@rrpl e

Renmoval , N cm 20 66 67 68

66 67 Foam den88ty¥, Mkgym’ Room tenp. 590 a0 40

43 o 14 12 12 72 hrs. Room t enp. 103

88/ 84 31 24 25 25 72 hrs. [err], 100% RH

128 8T-peel tepnsile strepgth 39 39 In all tests conducted

‘after 2 mnuteg/dweiidathne, the adhesive popped2#f$ the @iJged panel; in
all other tests, the adhesive layer split during renoval. 30 Clains 1.
Pressuse-sensi tive adhesive-coated sheet material conprising in combination
a sheet backTepsbder shgengthy MMMt one surface Q-8hyer off mal |y tacky
and pressure-sensitive adhesive on the order of at |east 20 microneters
thick, said layer.containin 0 aut 1/5 to afo 2/ 3% ol ume of
resilient 35Se¥§n50§9%§%%§,. %%ﬁ'ow/tiﬁ'er nopl astic gb#]%rreri C Js)'p %r es having a
di amet®r in the approxi mate range of 10- 125 microneters, substantially all
-of said spheggongavisfi #n actual density on thgogrder of238 01-0.04 g/cc and
a shell thickness on the order of 0.02 micronmeters and being substantially
"conpl etely surrounded by the pressure-sensitive adhesive. 40 2. A sheet
material of 804i prelwadhesiomita etaxindlesst 2/3 of said spheres have a

di aneter in thgyegPgenpém30-70 microneters: _ :

2 minutes dwell 14.0 11.8

N~ w0 20 minutes dwell 26.0 19.0

Examples 66-68
. 48 . .
A 91:9 isooctyiacrylate:acrylic acid monomer blend was partially U.V. polymerized (8% conversion) to
yield a syrup. To each of three 100g aliquots of this syrup was added 0.08 g 1,6-hexanediol diacrylate
{HDDA) crosslinking agent, 0.14 g 2,2-dimethoxy-2-phenyl acetophenone ("lrgacure” 651) initiator, and 6.0
g hydrophobic silica ("Aerosil” 972). To each  Example was added 2.15 g "Expancel” 551DE polymeric
s0 microspheres, the density of the resultant adhesive in each case béing approximately 0.756 g/cc. Each
aliguot was thoroughly mixed .using a propsller stirrer and degassed in a desiccator. Two of the three
microbubble-filled mixture (Examples 70 and 71) were frothed as taught in "Typical Tape-Making Proce-
dure"” of U.S. Patent No. 4,415,616. :

55
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3. A sheet materi al accordlng to cIa|n12 wherein the | ayer of normally
tacky and pressure sensi tive ‘adhesive is on the order of 20-4000

m croneters thick. 45 4. A sheet naterial accordlng to any one of clains 1
to 3 wherein the hollow pol yrner EP @#H8B%are forned of vinylidene
chloride-acrylonitrile copolyner. 5. A sheet material according to clains 2
and ™4 wherei n the adhesive | ayer 08&%# 1/5 to 1/2 polyneric so

spheres on a vol une basis and is capable of substantialfy conplete recovery
after being subjectedto a tenporary compresgive pressune of 15 kPa, said
adhesi ve mai nt ai ni ng{good adhesi on t of subst r Bxampleven whdn subj ected to

mechgni cal shock at ¢xtrenely Iow t enperggt uf esgz 6.] Agghdet nateri al
according to any one fef—etaiwe—d—to—bl-rheret-r—thetadhestHve | ayer is

per manent |y 55 bqbn'fféﬂ'e Ee”é??'?e"’ggck 426  082rAp) P74 | Exanple 5

66 67 68 1)% _J'e r"f‘7 j_.}i 6 | 082 0. 74

El ongation at break, Pee 884 074 b ﬁ'éﬁ?;el n' cm

36.510  12.7 11 | (Bopg. grom? sCPY i giferr]

0.74 0. 69 0. 64 Each of the three adhesive products were adhered to

a steel p&ach ofpls thteecdimsivi preductiware adhered dera| steepanel 1BDIRA OV autompiiye ehamel or ce
r equi r etford$OJ197A); and dhefprge regvite taipitigte prshrantinyiremayah Wi erasusgd after xageus dangths
| engt hsofdimeal diferent enyirgnmepta)penditiqns, MEREMPEUE SRMALPIPY:-ons, with the results

sho bel ow. 15 TABLE XXI'I|1 Dwel | fgﬁf | Envi r onnment aI For ce
Required to Initiate Force Requir E®%onti nue Conditions of Dwell
Renoval __N cm Exanpl e Removal N cm 20 66 67 68

66 Dwdi time EnvG@nidntei n|  ForcRGedguirbdterinitiate Force Réguired to Contigge

' 43 20 14 Conditigps of Dwell 1 2RepvdlrNicm Examloom {t enp. Removal, Nem 103 88
84 31 24 7ge’ 2 N1 57 68 "1, TOg0 67 6820

87 gQ AR 39 39 l T ﬁl l t actn r\r\nnlnr\f nnl n'F 1- &r 2
m nut es| da@n t n§°°"'t*l‘i'e‘ipadhe<;i veTporped@of{ t#e dai r?ﬂed paﬂ@l i n’%l | ot her

tests, | h&Wihepi @W%@fr splli t 'Bur ilng 8B enpvaP? ai s 5
Pressurp-§ei&itly B RIL 40al?®y dheff nht e a3| coﬁjorl sintd i cgﬂbLmat i on
-a sheet backi ng bearl ng on at | east one surface a |layer of normally tacky
and pr ess i di-testn®nducied aiter R atinues desll tiriee the mdesivepoppdd difdbespainkl paneatrimalisdtier s

t hi ck, twsts dhel aglasive &pertsplit during ramowalh about 1/ 5 to about 2/ 3% by vol une of
resilient 35 non-tacky holl ow thernopl astic polyneric spheres having a
di amee eflaims t he approxi mate range of 10- 125 microneters, substantially all
of said spheres having an actual density on the order of 0.01-0.04 g/cc and

a shel |t Wgﬁﬁ%i?ég%i’gw Wé“’ibaﬁ% ;J;;G‘a‘g?&g% ‘F)’gg%f"e‘?og‘bgﬂﬂn Be#‘?%_l %q.'fﬁgdlba Mally
| t | n Sive, oragr
oo 5 i T Bl St Kol T 0 o S8 D ol tft ™

g?‘taer | al ?Eé low erm sif: polymenc spheres aving a ameter |n‘1i roxlmae rJ;\
on{a?epsg %ub% ntially all of said spheres having an actual density on the order of 001-0 04
glcc and a shell thickness on the order of 0.02 micrometers and being substantially completely

surrounded by the pressure-sensitive adhesive.

\/.

40 2. A sheet material of clalrn 1 wherein at [east about 2/3 of said spheres have a diameter in the range of
30-70 micrometers. :

3. A sheet material according to claim 2 wherein the layer of normally tacky and pressure sensitive
adhesive is on the order of 20-4000 micrometers thick.
45
4. A sheet material according to any one: of claims 1 to 3 wherein the hollow polymeric spheres are
formed of vinylidene chloride-acrylonitrile copolymer.

5. A sheet material according to claims 2 and 4 wherein the adhesive layer contains 1/5 to 1/2 polymeric

50 spheres on a volume basis and is capable of substantially complete recovery after being subjected to a

' temporary compressive pressure of 15 kPa, said adhesive maintaining good adhesion to substrate even
when subjected to mechanical shock.at extremsly low temperatures.

6. A sheet material according to any one of claims 1 to 5 wherein the adhesive layer is permanently
55 bonded to the backing. :
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30-70 nmicroneters. 3. A sheet material according to claim2 wherein the

| ayer- of normally tacky and-pressure sensitive adhesive is on the order of
20- 4000 microneters thick. 45 4. A sheet materi al accorﬁl“llmmumn!!!mlﬂf
clains 1 to 3 wherein the hol | ERORSTOEEBIc spheres are ene
chloride-acrylonitrile copolynmer. 5. A sheet material accordinh t dlai*ns 2
and 4 wherein the adhesive layer contains 1/5 to 1/2 polyneric 50

spheres on a volune basis and is JéBM' of substantially conplete recovery

after being subjected to a tenporary conpressive pressyre of 15 kPa, said
adhesi ve mai ntai ni ng good adhesi on tjo substBatgleeven when subjected to

mechani cal shock at]extremely |ow t _%Eat TSy P- Shjeet materi al
ive layer is

according to any on

per manent |y 55 densiaStepath. B dki Ad2 126 082 Ep 97937 984 Bl 7. The
sheet material of c| Eongationghemeds % t He8%hi ks 0% he |adhesive layer is on
the order of 40-80 i ®PYri¥ ®rs and do r’?g‘zgl ns %7 | aérét%of t he hol | ow
polryneri c spheres o Pansiy 85 basi s Si 1’4 bdiPWi Ve $8dr bei ng capabl e of
.substantially conplete recovery after being subjected to a tenporary

conpr es Havte ofpthe sigerr adhesivelodubta  wegenatinerbd: teex pleel aned peiftad @itio Rutbhaive direwsl ve

| ayer (Reed/304tP74n 20d the fpndecrpauied to initiatecand gentinusaersevel vins mepruradraiieromtaus dgngthhe

hol | of timsl 3y diierprt egyiiearpenial coppilionsyjth 4 resulihahewn balgwer i al can be repeatedly
adh&red to paper substrate and regpved w thout tearing the paper as
conpared to a sheet of material i 4eRG el except that the exposed surface
of the_adhesive js substantially plapar t be
rerrbv b Owéil thma ) ap Evieabeattal at s, Fartd Bequiceii to\pitiatpp| i| e d ForbreResicad tovCortioust | ear i ng

h‘gpaper. 10 dl8<:or;€titisr|ﬁae;sda\therliat er iRanowat Nismdixagplé 0 any oneRegfovadiNigms 1 tp 5
wheref n the adhesive |ayer [5S rTppagy y oo OfTO0 ggNeE|DaGk! N Al sheet
mat er j-al—aceco4 -8 § 1o+ 'naih L G o -heiged-lmasive
| ayer | hd&mn :5R°°m|'9“?PeguI cGht olir #ausled By fhe? re end® ol th& hollow
pol yngr F&"Epher EomiaM- sur face!Bi | heBhdnesi¥e llayd bt hlthe
sheet { b4ERFENg bé’Pn%‘g%B‘Fh nd%ini t or: er®by [sai Ymater B2 ¢an be
renoved fromthe backing to provi de a transfer tape having | ower adhesive
pr oper t ilegl tagts tdmeudtati dftbrad iniputex et diche.Sthir dchesivetapped aff thelpeinted bt én allroter al | y
i N cofestadhe adhedivetidver spditduringrem@@l. 10. A sheet material according to either
of claims 8 and 9 wherein the adhesive |ayer is on the order of one -

m ¢ i feies t hi ck and one surface thereof is stri ppably bonded to a
sm)ot h-surfaced backl n | eI d| ng a f oam t ape %&?m ally suited for

éls'?:ﬁehP 5’”9 hoaringy speet

mount 7 nd’ HPP?!&F’Y% ‘895 g;" &t d8§;' iy
t | on U no al J i rgsSsu .
5o f‘ %36 e E asmt ‘ame ﬁéﬁ; i e !@egwf af 1°s'3} hap! o

t | a non oII \id t erm astlc po ry m a e ran 11

0 g mi &net nti Q de |

wher e n {57 pictOmetofs SAnualy o o s& ek Tl el ,taeb g@ m%,ﬁ Yoot @ 13,
erein gas-Tilled

%‘ﬁﬂ SRS RbdAly tﬁ&ﬁr%s ehsfi®s é&ﬂysuane of clains
voi 0s are al so present in the adhesive |ayer. 14. A sheet materi al

acaeer gli ngstedr MaldiaDOIIAMh 1 WherbiAGt ldast BboliB2/A\breyaRli sphdrdtehalyd £ 8iS6ter if @RShrige \be
adhesi vesoi7s nacrad@a@byner of isooctyl acrylate and at | east one ot her
nonoet hyl eni cal | y unsat urated nononer
3. A shest material according to claim 2 wherein the layer of normally tacky and pressure sensitive
adhesive is on the order of 20-4000 micrometers thick.

4. A sheet material according to any one of claims 1 to 3 wherein the hollow polymeric spheres are
formed of vinylidene chloride-acrylonitrile copolymer.

5. A sheet material according to claims 2 and 4 wherein the adhesive layer contains 1/5 to 1/2 polymeric
50 spheres on a volume basis and is capable of substantially complete recovery after being subjected to a
temporary compressive pressure of 15 kPa, said adhesive maintaining good adhesion to substrate even

when subjected to mechanical shock at extremely low temperatures.

6. A sheet material accordmg to any one of clalms 1 to § wherein the adhesnve layer is permanently
55 bonded to the backing. .
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35 15. A.sheet material according to cI aim 14 wherein the other nononer is
acrylic acid. 16. A sheet ‘material according to claim 14 mmul““mt“ﬁmm :
nmononer is acrylamde. 40 17. A sheet_nmterial according
claims 14 to 16 wherein one of thE" 8P Bhoners is Nvinyl pyr'tol'i done:
18. . A sheet material according to claim 14 wherein the adhesive is an

i sodetyl arcwﬂeaéhsetgﬁ;tw 01 § cifrh §-WRfelnQHE .cmgp &TSdosite iy B EPIB orddF b e
met hacryl at gforiee SHiind/ LEREst SR of dhe RolBWLRHmERR! ehbrd) o &0Vl b, GalY
one of cl ai ghheslvelifyer Beitlf \Gpsbiidlorisisitansbilg sdn»bet&fa &y afior B¥ing BiisidcRl & a tesfporar)
sheet mat er égipredSivadpredsig of @5 RPY, afd he GkpdebdPbuifiicelof R diflesVB AdyBF Fbvig lad Grlelgdiare T
is alsg i ncwmdcau&e b% the PesBhRa thatbiRw! pdlymaitCsphélbs) Ghdréby 3By sREREmEbriaf banibas 1
t o 13 wher elepeatddy anersid (pRpeB SubSirdld ahd rédveds withduti téariflg thel PARF ad’ @riphred to a sheet
conposi t i onof Malerialhidertieal texcpt thati thé expdssr Shifarg df dheamipesivadis Ghbsahtiailyrpladar,t which 1
wher ei n t hecargharaisle \shesdt agment b mangoverts fram  plapes Substnat@s, rafibrl lbeingsapipliadetherbly, withoutne.
55 23. A shwewsingthetrepéral according to any one of clains 1 to 22 wherein a

| ayer %of essentially void-free normally tacky and pressure-sensitive
adhesi ve 8 sABhest meleraljacceyding to]agye°e ahplaims 4 deS whereip the @rilesive; BYRE iscstrippably Rogded
adhesi ve Ia?é’febaﬁ"r"g 24. A sheet material according to any one of clainms 1

to 23 wherein a |l a er of nornall tack and ressure s Slt dheS|ve |s
adhered fo £1B%% g o aye'!\ﬁ’
en T8Il e, ;"ngaa "ac '¢° mm ol ?’ﬁ © surfege gf e, & sﬁlge

t aher n_Ci tact WI ee mg sm and un l’ y sal et gtena can
compr enan ved ln“tﬁé %&%:'il. % Ph‘dn . WJ e’ Initih
noi NS une s%fsg gma col ['ant et sensi bI e

Mﬂ
ala pressi on, une epal sseur de fl or au I’T'DI n 20 m cronmetres, cette

couchey, Capt £5BE matbriaPSRUsGiRgHoERr Bitiant suna 93 bR ltheCadRgbivb Napéh ieérBnPor@éH6l 5N
2/\8/de s phbhifnetsPthick andSeYsiich SRS is bthSabip Pbed totlShoothGUfAeSE BackiR) Yislding a
col | antes, fof@f tdpb Bspbastlly séited ik moihtifl apiations thet will 5 éxpssedl toatWiempPétatd@ds. & 125
m cronbtres, prati quenent toutes |es spheres susdites ayant une densite

ef f ect i vat.de siesomalerial abeor@nditb ady éhe Gficiaphe 8B 1Otwhemeid tiexdhssiye layerds arivedrogpes-de

| Por dr¢ de Omﬂlmwetwscihidnwﬁaeesvm &fapibd wglagib@int prati quement total ement
entour~es par |'adhdsif sensible Ala pression. '")'-5 2. Matiere en
feuille d&iAshest maeriebacemdingiatamoenepf claims §déq ‘eirwfg@é@gtqqsm@rotheﬁa afgisn gregentinr on
2/ 3 des sphB? aded\edtyetes ont un dianmbtre de |'ordre de 30 & 70 micronetres.
3. Nhtlere en feuille suivant |la revendication 2, caract6risee en ce que |a
couche®d™ d‘h%‘?ﬁ‘f matarialacgpraingelojany pie sk iR 829 12,werpl eRliid veids fra Also piggentn 3\%

6pai sseur d¥'¥V8/P. de 20 A 4.000 nicronbtres. 20 * 4. Matiere en
feuille %“ X ! Jnatgrpa?a&grg 8 9” 3 QTQ gtsclalrg ndjl v%elre?nn e @'Eﬁu?’e-segsatrvg %h%gl\lleslge en

: gﬁl glrje LEZe&wﬁ{%l dene et c?fazrihgry on| n‘é‘oﬁxg %@Jf@ﬁ@ v re en 'BE{II |1 e

sui vant h@sAgfeueMArﬁeJce&a@@cetn ﬁwhs@m&to%b RiBfomiaPis a6yiltueia! @ couche
d' adhesif contfent des spheres polyneres a raison de 1/5 a 112 de son

vol une etss.e4 thebriadiaacEbrdittio ERIfRGaIen@id diterbrbiRB Atryibmitél €, apres avoir

M 4 souni se a une pression de.conpression tenporaire de 15 kPa, cot adhesif
_ maiMt emant. Aisteetoawiel scidingstoaay ae of ciS 14to, 16vWhensinloos o tieedtrier mpmiviecsas Neiyld' un
- choc ndcani rywrelidone.

18. A sheet material according to claim 14 wherein the adhesive is ah isooctylacrylate:acrylic
acid:macromer terpolymer, the macromer being methacrylate-capped polystyrene.

45 :
19. A sheet material according to any one of claims 1 to 18 whersin the adhesive contains UV initiator.

20. A sheet material according to any one of clairns 1 to 19 whersin a tackifier is also included.

50 21. A sheet material according to any one of claims 1 to 13 wherein the pressure-sensitive adhesive is a
rubber-resin composition.

22. A sheet material according to any one of clalms 1 to 21 wherein the adhesive layer contains at least 1/2
hollow spheres by volume.

23. A sheet material according to any one of claims 1 to 22 wherein a layer of essentially void-free

~ normally tacky and pressure-sensitive adhesive is laminated to at least one face of the microsphere-
filled adhesive layer.

27



a des tenperatures extrenmenment basses. 30 6. Matiere en f e Sui vant
| ' une quol "corique des revendications 1 a 5, caracterisee OE ,Iﬂmngmu

d' adhesif est liee en permanence au support. 7. Matiere e
|l a revendications 6, caracterisd® @@5¢ b |' dpai sseur de |a couche 5+
d' adhe5|f 35 est de |'ordre de 40 & 80 m cronetres, cette couche

e o BB P A e 7

prati quenEE By Fese avol T & une s% i on de conpression
terrporah;vgnggatfk skPa, la surface exposee de | a couche d' adh6si f ayant un
contqur Trregulier provoque par |a presence des spheres creuses en

pol yner g, wifiers Odnl Rouffié! Oerfrddlsd QruiBidn8difCauiidollaUbl lsbhsiBRUS 12 ipfeRsigh BROMBrefinBdREr €T ,
de fagon r&RGhdRn uit sEhpsrt SHBRR doFoule Bt &F a®inoifs B sGifics| Gné B3kdhetd'unSaRSIf
déchi rer |namfpimeRt! collanDeBaksible 3 R-pré¥BioH, d@nd ERisbeatl é I-@urde-aﬁr&bunb 2E micttRridtrbgjue
sauf que |caites tukiseC Gontanand S)a epotheernitaga b ediufme eliéint @i%hadoh i 165 4 enwdh 23 deephelet t e
feui lhd e C@Eoyaériues/ ahaneopiestinnes) terquees, @b eolaxds rréhliientess aganid 3 r didngdtre Ndeptpdrer |
apres y awnviroetl® aa@p imiapmides, paiigieniod toutee fes| sehipespsusdites 2yant e dévisitd dffectiven
feuille sulevarre te 08t 3@ glemtjeteung dpaissewcdieiivelenpp gia d'ortirendes0,02 miceanidtie.iesee en
ce quo | a seasiftantirafighemant tolelgment pateurdeg per [egfesit segsibigd larpesstien: pol able. 9.
l\/atlere en feuille suivant |a revend| cation 8, caracterisee en ce que la
sur Fate? %ﬁ&%‘sé“ druilip guivant, 2 yeveppicatignsls ag&g’ﬁe?ﬂ‘@ PRY S SOFroR /P &1§% FRhetes

pr ovoqud ﬁ‘aﬁd't?sa""b‘r'%@%‘?ﬁ‘,’@ dﬂlé@‘“@ﬂﬁﬁ?%@ PIFRMSES- en pol ynbre, la so surface

t, avec | e, su

de |a C u%ﬂ?er en (?eu 8 \slivanfid revelicaion 2 SAtacEa ee en S la-conahg d'adiesi sensuL ylle,
etant |Tse@ gl O %erm ot 80 o ) %aéiiﬁg Pl B £ 555 .g,w,,fﬁé PebE 4t o

star;e du suppor pour forner un ru ran ert presentant des

PROpT ef eS8 HoGC Giva fufe GUllicoRdeE doX PEVSftatts 4GP Q! LaractibseSANEe Rld!Rs

fai bl es quehar3SrdiEdaRh! plyfsre ol RASERMUR cBpdiyrhafiie! chloRird Y wnyl’i’dén&'@cﬁﬁ’a‘&n‘ylomﬁﬁt en
contact aygc | e support. 55 10. Matiere en feuille suivant |'une ou

| "autre des revendications 8 et 9, caracterisee en ce que |a couche

d' adbgss.f nesiére en b0ife SPANMISNendiCitidns @Iotl4,aRCérsédTBR & quella Bchd ' adResif Sentiénice de

cette couchke sgites| goyepred e iz @6 6/5pk |12ble soravalimes etpgs0 cipable LUk admpdratdae, en

f or mant umratiguesmantdotalermp@s evolr €id\seuraise 2 wwrdression ddxrompressiont terhosaire do U kithesst

appl i cat i edesifimaineranbine kguone aghdrenae awsubitab edma laleddizpgiication dap ehoamécaninue 28

EP 0 257 98i¢s Bmpératures extrémementbasses. | = ¢ L M S | 11. Matibre en

feui P4 e suivant |une quel conque des revendicatigns 8 a 10, caracterisee en

ce que $-a Matie R fayille, sifivgat fung.quelcenaps, desapyandications 1@c5: Fa"t‘ﬁt%l'ﬁ@ Yo Jup, 12 LoURP ot

est spoci é’l%‘??é’ﬁ?s‘é@aﬁ?tp@@"aﬁmﬁ?a‘l‘ %‘gp??rtrages 12 I\/at iere en feuille sui vant
une nque S WY I.s6e en co uo

. crosﬁﬂ »g ol g@gﬂf ﬁgﬁg"s '%‘r‘ﬁéﬁ‘%e o3 850 Fousalr B ol Waphet 2

Nat i r e ef dlre d Ee > ouc © con i I::s sph (fs ég nq§920reus§l2

caract er i 2&2 ﬁ%t&]é’ aﬁras %o@e(ﬁf%l sMh%?éonﬁ ;ggu &mé&aa dg?pa a

couche d ce lo poselz e th- colVhb | dHaRssi Ry n?'dh rﬁo@%é\éﬁ‘lm ploWiidGe DaiCi GRAGHE disS

revendi calshas cleudeslen poR@HeRC i Edrid Qffle @btteCrRatiliid Gn!feiid MRSt sire 3MBYelY Sindrel, 8o

Prs4j ON @fzbn RS, ial dee sATonsIEh SRR btysBPirs &b cik-¥il sahedddhitod BASabINI, Coritiarativea U

' MDI NS UN  aisht 2 ulDIBGIREdeematartideitidus| suti qjel @NRiFficei drpabal B l'adlidsit ebtbdsbentidlierddht

feuill e sylanarbitel fauilloccompatatieate poavdbtipasGae adpde descbiats@8 popi@, dpréalytavar été

“nononer e epliqhéessangidéctiter le papiercr yl i que. 16. Matiere en feuille suivant |a

revendi cation 14, caract6risee en ce que |'autre nononbre est |'acryl am -

de. %0 8.1 Matiped forille ayivantdiype quelcengpie/gastrevendiggtiong (| &) T eafeplisisdecey ceavelacpeshe i ons

14 a 16, CRAREET o5t fidecy suppog €'upR e peiagles

9. Matiere en feuille suivant la revendication 8, caractérisée en ce que la surface exposée de la couche

d'adhésif présente un contour irrégulier provoqué par la présence des sphéres creuses en polymére, la

50 surface de la couche d'adhésif, qui est en contact avec le support de Ia feuille, étant lisse et uniforme,

de sorte que cette matiére en feuille peut étre séparée du support pour former un ruban de transfert

présentant des propriétés d'adhérence & la surface exposée au départ, qui sont plus faibles que les
propriétés d'adhérence 2 la surface qui, au départ, est en contact avec le support.

55 10. Matiere en feuille suivant I'une ou l'autre des revendications 8 et 9, caractérisée en ce que la couche
d'adhésif est d'une épaisseur de 'ordre de.1 mm et en ce qu'une surface de cette couche est lide, de
maniére pelable, & un support & surface lisse, en formant un ruban en mousse convenant particuliére-
ment bien pour des applications de montage qui seront exposées 2 de basses températures.
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autres nononbres est la N-vinylpyrrolidone. 18 Matire en feuille suivant Ta
revendlcatlon 14, caract6risee en ce que |'adhesff est co 10
terpol.ymere d' acrylate d'isooctyl e/ acide acrylique/ rracronimmmu"muwmuu
6tant du pol ystyrbne a 25 gr R 2PERM BY de rrithacryl*até. 49." Mtidre
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Kl ebstpf 47 Wdubre®h Mille Sitak€ruhdqudRbnald @sﬁ%ﬁm 143N 6/ EaRREERES BY ce’dlie run des
onet er RésRdMBMerbSbst 1aWPBApyfdiiGoneChi cht etwa 1/5 bis etwa 2/3 Vol .

el asti scher, nichtklebriger, hohler t her nopl asti scher Polynerklgelchen

ent hal t, 18)i roaﬁabrwﬁem Sulvam 35 Riveridithtide 18] &kaciéAsie LA BTqab IMdhd & ot bonblitld’ paraher

besitzen, wepdymirendaergiantdiswmbigivacde Endiq@tecrok@re leCtharonére ftat adussbiietyidad @

Dichtesin obmnp@teﬁfaihamemidmwtss von 0,01-0,04 g/cc besitzen und eine

Schal endi cke in der G ofenordnung von 0,02 Mkroneter, und i mwesentlichen

vol | st an#®- gMalprgsiieant King duejagnoug dey @m@k@mﬂ A8 GarepSiséKpreteaus fdhésiigontientap O

257 984 Bt initiateur UV. 1111111 111151 s1111 2. Foliennateri al
nach Ans ruch 1 dadurch ekennzei chnet, daB weni gstens etwa 2/3 dieser
Kl gel éhef? forifia advep | ?n%%@é‘i"t?lf‘eédﬁ"e%ca?@sl\l R rI8neAracteriphacqny s puelis

Foi enmatri eﬂ°mﬂ'35$egﬂﬁ§‘5?tlﬁ'ﬁ?1°°ﬂe dadurch gekennzei chnet, daB die Schicht aus
Bogrkrgl 'eax\ﬁlﬂif |e€§ llle su vant I'une %g%;i:’?n %%gﬁé 1 hem jﬁl ebej?tc%fq]:xe ?aldneesif
Fol i en ter| & nac e| nem r?s r 3 rceh ennze| chnet, daB
die ho NRRbr B Foliitb s&ushtq uauo%qaa ¥ dvERRGHINST 8% '%Qaraytblﬁbé Lo B RAUHE
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gekennzei chnet, daB di e Kl ebstoffschicht zu 1/5 bis 1/2 Pol yner kugel chen
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24. Matiére en fouille suivant 'une quelconque des revendications 1 & 23, caractérisée en ce qu'une

couche d'adhésif sensible 2 la pression et normalement collant est amende 3 adhérer & la face
45 opposée du support.

Patentanspriiche

1. Druckempfindliches klebstoffbeschichtetes Folienmaterial umfassend in Kombination eine Folienunteria-

50 ge, die auf mindestens einer Seite mit einer Schicht eines normalerweise klebrigen und druckempfindli-

chen Klebstoffs mit einer Dicke in der GréBenordnung von mindestens 20 Mikrometer versehen ist,

wobei die Schicht etwa 1/5 bis etwa 2/3 Vol.-% slastischer, nichtklebriger, hohler thermoplastischer

Polymerkiigeichen enthilit, die einen Durchmesser im Bersich von ungefdhr 10-125 Mikrometer

besitzen, wobei im wesentlichen alle dieser Kiigeichen eine tatséchliche Dichte in der Gré8enordnung

§5 von 0,01-0,04 g/cc besitzen und eine Schalendicke in der GréBenordnung von 0,02 Mikrometer, und im
weasentlichen vollstindig umgeben sind von dem druckempfindiichen Klebstoff.
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50 12. Folienmaierial nach einem der Anspriiche 8 bis 11, dadurch gekennzeichnet, daB Mikrokligelchen aus
Glas auct in der Klebstoffschicht vorhanden smd

13. Folienmaierial nach einem der Anspriiche 8 bis 12, dadurch gekennzeichnet, da8 gésgefﬁllte Hohirdu-
me auch ' der Kiebstoffschicht vorhanden sind.
55 '
' 14. Folienma:zrial nach einem der Anspriiche 1 bis 13, dadurch gekennzeichnet, daB der druckempfindii-
che Kiebstoff ein Copolymer von Isooctylacrylat und wenigstens einem weiteren monoethylenisch
ungeséttizten Monomer ist.

- 30



| at : Acryd saur e: Makr omer - Ter pol ynmer ist, wobel das Makromer—eirn—rit

Met hacryl at endendes Pol ystyrol 10 ist. 19. Folie " nem
der AnsprOche 1 bi 18, dadurch ge daB d mlm gE' jmﬁp @B
UV-Initiator enthfilit. 15 20. F Fgm& aI nach ei*nem

bis 19, dadurch gekennzei chnet, daB auch ein Kl ebrigm- cher ent haI ten |st.
21, \Fbl i Q8. TBii6nhRdrial HaCH Arfdh rﬂ&%dﬁaur&f?&édn%n& dab aas]a%dergﬂgdéﬁﬁhAcrylsﬁure ist.
gekennzei chnet, daB der druckenpfi nd che Kl ebstoff el ne

Kaut schulqs| denznmarmmmﬁmn& dagiirch gbilendzoichirdl] daf B&kRnEdré MbnomAEAcr@dnii@ @, der
AnsprCche 1 bis 21, dadurch gekennzeichnet, dal B die Kl ebstoffschicht dem
Vol unes nackolisinmtbiislt radts eiddnt dérainédriithéloh bis @g,cdadiremgekarinidichhet, B .eines der anderen
Fol i enmat er Madomesd¥Vieylpyemtidde ist. Ansprt | che 1 bis 22, dadurch gakennzei chnet,
daB ei ne Schicht aus im 25 wesent | i chen hohl raunfrei em normnal erwei se
kl ebri gertufrienmalpsirle ngshi Agpriuethdfn faduigh tagkdnnzeihnelve g der s Klehstptte pin dlsq@elylaary-der
mt M kr okt geAceévre; TSEF?'TTP@H'WR‘P@%»SV!@?'N&E Maleprmer piff 'R'&Meﬁ#“&'% epdgpdes Pglystyrol
Fol i enffat er®al nach ei nem der Ansprfche 1 bis 23, dadurch gekennzel chnet,
daB el ne Sch| cht aus nornal erwei se ki em und druckenpfindlichem .
 ebst of 1S i g i o AR oA 5 G Gokomi oGP PR KEERALBRen
35 40 45 50U %51 ehthalt

\_-15 20. Folisnmaterial nach einem der Anspriiche 1 bis 19, dadurch gekennzeichnet, dag auch sin Kiebrigma-
cher enthalten ist.

21. Folienmaterial nach einem der Anspriiche 1 bis 13, dadurch gekennzeichnet, da der druckempfindli-
che Klebstoff eine Kautschuk-Harz-Zusammensetzung ist.
20

o/ 22. Folienmaterial nach einem der Ansprliche 1 bis 21, dadurch gekennzeichnet, daft die Kisbstoffschicht
dem Volumen nach mindestens zur Hilfte Hohlkilgeichen enthéit.
23. Folienmaterial nach einem der Anspriiche 1 bis 22, dadurch gekennzeichnet, da8 eine Schicht aus im
25 wesentlichen hohlraumifreiem, normalerweise klebrigem und druckempfindlichem Klebstoff auf wenig-
stens sine Seite der mit Mikrokiigelchen gefilliten Klebstoffschicht aufkaschiert ist.
24. Folienmaterial nach einem der Anspriiche 1 bis 23, dadurch gekennzeichnet, daB eine Schicht aus

normalerweise klebrigem und druckempfindlichem Klebstoff auf die gegeniiberliegende Fliiche der
30 Unterlage gekiebt ist. ' '
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