WO 2010/ 078312PCT/ US2009/ 069672 COATED CARRI ER FOR LAPPI NG AND METHODS OF
MAKI NG AND USI NG Cross Reference To Rel ated Application 5This application
cl ai mrs t wokervaf7di12zof U. S. Provi si onal Patent Applicati ®aTNS2008069%44, 696,
filed Decenber 31, 2008, the disclosure of which is incorporated by
reference herein inits entirety. Technical Field 10This disclosure
relates to lapping carriers and nethods of |apping including nethods using
such carriers. Background ddoAseD AR ER FeRrs LAPAHN@d or polish flat
wor kpi eces such as di sk-shaped articles, €.0., siricon wafers, sapphire
di sks, optical el ement ANBIMES S OFMAKINGANOUSENGOr nagneti ¢
recordi ng devices, and the |ike, such that the two najor surfaces are both

parallel and free from si@Qpys Refrbn&CT @ ReM®SI ApPhéatihnl Ndi ng or pol i shing
operations, differing in € rate of nmaterral renoval and final surface
finish, may belhstppliceion daigw|thebericlhieptUds Prapsionag Patant fpplecatiomdohi ne used
for finishi e~di,sks inclyud uper posed, pl atens_ 20r ectively
di sposed ég\égﬁ’ﬁg}ﬁdﬁ%@%&%ﬁg %jlr’ §§r%$’vé\ﬁ)eo AL I?%I? szlsn,Chésomf PRk pé’slrieir?%enscﬁ rfaces
of the ditkksin @aits &irgfyound or polished sinultaneously. Mor eover, the
| appi ng machine may include carriers that position and retain the disks
during the grinding or polishing operation. Such carriers nay be adapted to
rotate relative to the platens. FdechrigapField t he | appi ng nmachi ne may al so

i nclude an outgr. ri 25 I i sposed .around an outer per.iphery of the

ol alBns, “and. ot fisaPsGRRTAC: b iRRS FeRs PR L b BEbIRERY: ' conter
of the plméthsds usilpsueRtdrkierss can have a toothed outer periphery, which
engages with the teeth or pins of the outer ring gear and the teeth or pins
of the inner gear. Rotation of the inner gear and outer gear in opposite
directions, for exanple, thus causddackeeowwkrier to rotate gl obally around
the i nner gear, _an bout an axi.s _300f e car.rjer. . o Typi.call t he
mnuf actur or ot "R T e B ARG R sty tignT B Akl [ on

t helrsur f acgssiBéort Wefedl SdpPhise tiskd)Opacdl dRBIAS, LRSGH aliuiBinufy Jubstrdtes fohe
pol i shi ng machi ne being shipped to the end user. It is conventionally

bel i eved maHeti¢ FRsordiphidrices crihelike. sygh thatithe 6ve rxpeTitgss erorats bl

provi des I j lLat&vel v f f ace -SUi l e for
ot por e fnE ARptehil Pl et) SUH o ortRH hEBRtatil BRGuBLLAR D [ 2
provi ded rete o nsaterfahcanofal biefink] sluace astp natydrsefarred by anlightivdlpaget her to

exert a predeterm ned pressure, upan.the rkpi eces, and the carriers and
wor kpi ecedPRife AJYRIFEdachngaised ﬁ%%?li%mgtﬁg%% glﬁﬁlﬁss Siupprposed platcns

20 respectively disposed over and under one or more of the disks, so that opposing surfaces

cr At TN

of the disks can be ground or polished simultaneously.

Moreover, the lapping machine may include carriers that position and retain the
disks during the grinding or polishing operation. Such carriers may be adapted to rotate
relative to the platens. For example, the lapping machine may also include an outer ring

25 gear, disposed around an outer periphery of the platens, and an inner gear, that projects
through a hole formed in a center of the platens. The carriers can have a toothed outer
periphery, which engages with the tecth or pins of the outer ring gear and the teeth or pins
of the inner gear. Rotation of the inner gear and outer gear in opposite directions, for
example, thus causes the carrier to rotate globally around the inner gear, and about an axis

30 of the carrier.

Typically, the manufacturer of the single- or double-sided finishing machine will
polish the surfaces of the platens using a lapping technique, prior to the polishing machine

being shipped to the end user. It is conventionally believed that the lapping technique
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5 thinning the surfaces of the workpieces. Recently, fixed abrasive
articles disposed over the working surfaces of the platens have been

enpl oyed wo 201882 mai nt enance costs and the acconpanyi RGTAISREOMG®TE ve tinme
associated with periodic dressing of the platens to the necessary degree of
fl atness and coplanarity. It has further been observed that during the

pol i shing of glass disks, for .exan&)l e, 10that the teeth of the carriers
tend to EayideytBaglatenswith 3 welatixely flat ged plapasuefaee peleblsdosmostaolshingt t hey

wi Il she f fr - LLEF I i i one
hoper at 1rsryibg, PORORE EERphGccet ARRARAG Mou FORIRRAITRGN Al CORREOTE |

si nce t heligar Theplateas ererbedusht togktheetopspgiapeedotermmd fdrédserciupodesd r abl e.

Mor eover, nmid-cycle crashes require that the polishing machine be renoved
from ser WUEDIESS, ail ﬁ@@ﬁl&é@oﬁnﬁéwr{saleﬁs oG ?Pé%tef,ﬁ@& PE%&H’& Pﬁjlsg ut and
i ncreasi ng; i \VA=Yd have
boor ontAmife (FOSIRL: SRR AloHaNThes HETRIY fixed apra RRUCTL: RORRLETRer

appl i cat itbasorkisg suréaccaof the phitans hawcheen verplaycd do adluasimamtemder castseingr essur e

and 20rel ative noti.on assqciated with.the | appi.n rocess, .as trical

pol i shi g ASFOBPATYING KRR ABHC 453t AT RYRIPET G A ONGE 8 RAECBIPT shi ng

char act erth§hé@SsarPcieASt MRAKPLRFSPIAABKAl rate, are not identical between
t he upper surface and | ower surface of the workpiece being polished. Wen

usi ng a fixed labasduither, beempbscetddebat dvaing teeapoliahingiob gtassidisks, forexdmblel ng of

the fixe asiye its contact with the carrier. In addition to dulling
o St ne BRERGH O Lherd VB bt B lalf ol i o cSf 0 BsBnedn he

abr asi ve vagtd thdiehssanill shbar off B¥MQRS tartieealsingf tht Ppidithichine (CdEEdRE Wear nay
make the carriers so thin that they arc not usable because of bending or
teari ng. inoperativeff-¢.empo-sglogmigriycicsrashe Hp 3l Barprreeiaic sigredhe saruia

abr asi ve j ri . et i ical i.shi ng

per o mase R P R o e o P T S oL A0
use of althepsolashingemadiind ey rendled framsservity fongn extandddipenba gf ainet thes f i xed

abr asi ve, 3 second abrasi ve is,brgaght into contact with the fixed abrasive
und&t | od8duERR thEquehPYianddRreRsInedNRERY OLORSFAHME: portion of the fixed
abrasive that has been affected WD 2010/ 078312PCT/ US2009/ 069672 by the
carrier material. This technique reld QR consuming the fixed abrasive to
conpensate for the degradation cause&ig?—g%e carrier - fixed abrasive

i nteraction. Geesmahpirodldnischalt bech aboasene wWiyn asingdifixcd abmgveeaduwnebsitite
nunber of warkpi eces that can he ground wi_ith the abrasive which mgy limt
the i rHEPRIGIRRUICERONSn A S4B GATigw CRREF NS redpiay daveder Hie nr?ﬁsbﬁe&g@ss

t hr o91ghpYL1aRECABEEn RisobBRdRA thi AIPIndPrBERS SisPhBRr{GPATishin@¥aRGbcrS @l SO
undesirable. In sonme instances, fixed abrasive still may need conditioning
t o achi evasymmigsialablishipach Wheataness more polishitipechaseteoibtic, swwhrratworkpicar ri er

materials has .typically. involyed usjn ol ric terials such as

ohenol | cdeBp e €8 noticbBiRLEa b be taPH SEE STl Ehnflel BB o produce
10carri ergorkplcBEBeih$ Bolishbd. WhellSingRE-RE ablisiVe aisQFfethadBREn hitdutdd®
wor kpi ece to all ow simultaneous | apping of both surfaces, there are limts

on the ovbe dulling pf tkieed abfasivhby dtacpnteet withhide cemsrwby addittnde deblingrd t hi n
(up,to a 1 .mm t hickne and lLarge.jn di er ¢ Q... .at | t about
150%m) TR e B ST o 1P h S L enife B P RE, 76 or

use, e. g.carfndiNtgssHRUSES ol tHE dArridy C ICardr asdar Mhy ke WY dapti &€ 65 tHiwtHae br oken.
15Fi ber reinforcing materials such as glass are sonetinme used to increase
t he nodultbey ¢ nehesaplsiBerpise of bendinger thaing i al s. However, the glass fibers

can al so causergrdldilfishsab tfd &Sgleﬁlbcff%hﬁl%of fixed abrasives by carrier materials

and the resulting asymmetrical polishing performance include periodic conditioning of the
30 fixed abrasive and the use of alternative carrier materials. During conditioning of the
fixed abrasive, a second abrasive is brought into contact with the fixed abrasive under load

and relative motion to wear away the portion of the fixed abrasive that has been affected
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It has been found that coating or |lamnating protective |ayers of a
polymer, in sonme enbodi nents preferably a urethane resin, on the working
surfaces wh210mg88L carrier 20provi des the dual benefit CofUSgroomtdcy2
reducing the dulling of the fixed abrasive articles and of extending the
life of the carrier. In so far as abrasive dulling my also be a problemin
singl e-si ded | appi ng operations, sone enbodi nents of the invention include
carri ers Uyrthouwareiar maeTigb akhintgcriqpeielies o cqse@ens the fikgd giativetosur f ace of
the car i gin WLl N AESbOPCARLAS! HE T 208 Rlnh g | ARRIRgG machi ne.
251 n one aspect, e disclosure relates to a l'apping carrier conprising a
base car rGCarsulaing thg fiacd abrasiverpy osndstivi@cedudes secaumbaref oorigucdeadat and at

| east one aperture for holding a workpiece, said aEFrture extendi.ng from

the firstPeripyid with fheabrashicoyrgrh max ligisoe aurgmum vagicih dhesthaine arislor
surface, [ ahE i i : | j VAL hird
e i R b S S D b SR
first majionlssund@oebl80dr scane instastesafipamlrabrasiveotilleaghnasfl cohditibningto and t he
second na'gr surfac%f c q%{ises a polyneric region, said polyneric region
conprisiﬁ% 16¥° P 45210 dES% ng adhesi on promoting |ayers: WD

2010/ 078312PCH{SROQPLREIGER cafrdy ntdlald s /ATy invhIeE€hdind PélyRciiger | ayer
conprises at |east one of a phenolic resin or a novol ac resin; (b) a
tie | ayermaidijidp piahgstrhenqdics peepdxagsde repirerted stainkvss steds pigrensed gorpradees  at

| eagt one _of ancam po-functional oxXy resin or hydr.oxyl -functi onal epox
roslth; saniert oyne (Rgicontsy T e RN o MR hea o BOPe AT e
opposi t e sideltacbiEhappiay of bothRereded, thhie apolimitebh ehd AveI] thRRPESs DEhean

i socyanate-functional polymer. In sone exenplary enbodi nents, both the

first andagegoNhardhorosungess becomsripin @B tq #oubdmypdhirkncspgindharee 1 ot her
exenpl ar yy: i i i rises
t he poly r%‘é?‘?%‘&%g (r)htr% ?eaﬁtf]&bg lel{ra{jjgﬂlt " 32% (lgalgg%}%?{agé @%ngﬁgérlg&éﬁ%gﬁ fefﬁ%%?o s ?&?Ee base
carrier aoorfexibksformadeat.g., beadisg cduskd @thigoyglererash or the evoaltpicces to be broken.

further exenplary enbodi pents, th rimer | ayer conprises a novolac resin
sel bt ed PGP RIEEOBERSTAREh 46 Elebims somelimg ¥3id ROVSFLRE Hhmpiluzo! the
pol yhydr gxyphanol eRAGrRRESHs NAYRLAS, e SIds fikrs CAMRLNRLIsOBSulING FFxed | N SONE

exenpl ary enmbodi nents, the 15primer |ayer conprises a phenolic resin
sel ect ed dbrasmeca cresol phenolic resin, a resol phenolic resin, a

pol yhydr oxy p olic resi a hydroxyt hi aphenol phenolic resin, a pol ythiol
Phenol 1 o r os) e REYOER IBALH SRR G, Matha R BBRICAVR (BB AT Bire PRy
enbodi mendnshodihgtPpichRibll ayesthind 618 BrchRt korkng d@shce®ord mepdsiriene of the
base carrier or the tie layer. In additional presently preferred

enbddi mermrevidesibe dhad beagfets of greetherrdueing yhexbilorgielidhe xed alirasive arginles and t he
prinmer | [ . I ri.c.layer N i.tion enplary .
eront ment e Phiakdf PEATRIE TR, s an ol Bhs LD Mo FE Wooh i
hydr oxyl -singnetided BlppRR@p¥rakiesd, Boms embpdienfsiTelid DRedticRdnxMdd €sHErs id n
certain additional exenplary enbodi nents, the isocyanate-functional polyner
conpr i sesviiclhBieyeoptinger layIis picesnk aply gndhe pface o theparic whigh eopgaeht the y
enbodineq%§Sh%@gﬂgéggﬁﬁgﬁ%ﬁﬁggngﬁgtional pol ymer conprises a crosslinked
ur et hane pJTyner. '

25 In one aspect, the disclosure relates to a lapping carrier comprising a base carrier

having a first major surface, a second major surface and at least one aperture for holding a
workpiece, said aperture extending from the first major surface through the base carrier to
the second major surface, wherein the circumference of said aperture is defined by a third
surface of the base carrier, and further wherein at least a portion of the first major surface
30 or at least a portion of cach of the first and the second major surfaces comprises a
polymeric region, said polymeric region comprising at least the following adhesion

promoting layers:



In additional exenplary enbodi nents, the polyneric region or |ayer
conprises a polyneric coating or a |am nated polyneric film 1In other
exenpl ar ywerzhodi7eant s, at | east one of the prinmer |ayer pCrhis2ea00e6d6ayer, or
the polyneric layer conprises a dried and cured film In certain exenplary
enbodi nents, the polyneric region or layer has a work 30to failure of at
| east about 15 Joules. In particular exenplary enbodi nents, the polyneric
regi on or | ayd®) i nd RiEed layarhwherpdhe pomgmiayer @mpisesdpragsenccofol yner, a
t her noset pol yyr stic pol yurethane, or a conbination
thereof. In ﬁgﬁﬂ@%&g@gﬁ@%lﬁg%gﬁgd osure relates to a nethod of | apping
usi ng t he abovb) desctid lagel aduibing tisd gaderdapdredthaainrthetic tayboeinmaizesat t he
met hod conprising: (a)providing a doubl e-sjded | appi ng machi ne havi ng two
opposed | appi M§*SE0RE nypofungtiogplerery Egn %ﬁ&}ﬁg@% HicHanal spHIce di ng
the garrier of,gny of the above descriptions, conprising a base carrier
having a first nmajor surface, a second najor surface and at | east one
aperture for Ho} di ngpdymenkipyeceljoisagdhapehyere exdeoghasge fhegmndndayfer,r st
maj or surface throug}b ttie bas&ycarri er to the seccél.nd maj or . surface, wherein
the circunfer etfeighepalimsie b @THEISER Y Hed ARy e RHior I&Jﬁ“fl%rce_ of the
base carrier, [@REmdRxéHpLREEMMIRREIE Rfth the @bt aAd ROEInt AMkj&Y sukfagesl | rst maj or
surface or at |least a portion of each of the first and the second nmjor
sur f aces coompist depodympaioneeionc [r edicoexcrypddry cpbbgmanits at legsit e ottomptiteé ng at
| eafi NGl R oG, BRGSO BFRIR . S A LR hayer, uherel n
the prinmer gk}er C n’BrFsses BYVeEs (e Gi“h pf?enocl i°¢ FE€8PA%r a novol ac
resin; 1odirhérs, ltygdse askiriet Borigridel enchil] dTeYs, fiBdtEpolymbig betdtatatte tie | ayer
conprises at | east one of an am no-functignal epoxy resin or a .
hydr oxyl - f unctlndwaher spemplarednbpdinaefs(tBy BripeT WneirGomnrisges neNglasi 198iRg the tic
| ayer on i I Lper r, E .61 | ayer
conpri sessgl@f?lieﬁgrg%ggg%% éelf\01 gg‘feobllﬁl’:% e?%h%kl%%cglnfﬁé\fraﬂ%g? a;"?%&@'}oﬁg&é&%r kpi ece;
(d) i nserandegpttheovaladkipsiacer donthondtioas dpesof uireson{edxcpdey tmbgdintvatsc drer i er
i nt? t he | appi ng nmachi.ne; géeg‘g)r ovi di ng rel %ti ve not i ﬁ” l?.et ween the[ wor kpi ece
and!¥ he IPAPYAT RS GenRtees 2RAReLe i ntlastad Hembbrespl Pheralifdern13HEsqlappi ng
surface giidndiRercVmr KpoISER o€ RIRY b RYdRkythEREnd pROEJIICQBsiRS, t he
wor kpi eczm.l e i g%?rg}%&e l'ary enbodi rgrent}s’d, fbgﬂ{ﬁv\llcl)r i ng flaid s provi ded
at the i moéythmtphdmetinesm, bheombinkipnsdkcrarfd 1o hertdimppseglysprefeaeds, optional |y
wherein th rking, fluid conprises r.asiv rticles..]Jn certain
exenpl ar yPIIOET gD P A g R BHREcs WE Ssoft S HE G TPl ng
nmachi ne hayiiotytMOnQRBRRAM JraRpily grefdtiddasfsodaneht§ Uhd fi€layer is chemically
20 bonded to at least one of the primer layer or the polymeric layer.
In additional exemplary embodiments, the at least one amino-functional epoxy
resin or hydroxyl-functional epoxy resin is a poly-functional epoxy resin. In certain
additional exemplary embodiments, the isocyanate-functional polymer comprises a
poly-functional urethane polymer. In particular exemplary embodiments, the isocyanate-
25 functional polymer comprises a crosslinked urethane polymer.
In additional exemplary embodiments, the polymeric region or layer comprises a
polymeric coating or a laminated polymeric film. In other exemplary embodiments, at
least one of the primer layer, the tie layer, or the polymeric layer comprises a dried and
cured film. In certain exemplary embodiments, the polymeric region or layer has a work
30 to failure of at least about 15 Joules. In particular exemplary embodiments, the polymeric
region or layer includes a thermoset polymer, a thermoplastic polymer, a thermoset

polyurethane, a thermoplastic polyurethane, or a combination thereof.
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conprising providing relative notion between the workpiece and the two
opposed | appi ng surfaces while nmaintaining contact between the |apping

sur f aces woaotogsmer kpi ece. In WO 2010/ 078312PCT/ US2009C0aS8002/0646hE T
exenpl ary enbodi nents, at |east one of the two opposed | apping surfaces
conprises a three-dimensional, textured, fixed-abrasive article. In further
exenpl ary enbodi nents, the three-dinensional, textured, fixed-abrasive
article conprilgagolipuarpad. hadiscloses relaws & a BgHI060 8 lapE usingdbeed in a

bi nder . la%o@ggéstchg&fhoﬁ)fee-mé@éyat%%%r%toﬁim&tts, Itt?e%%th?ﬁ'@orﬁ{)riaﬂ e two
opposed | appi ng surtaces conprises pelle aps. n-yet anot her
aspect, the di(agl oguoedinglaadoabdletadal lagiing chaoliinehkiing tveo oaised lappippi ng

carrier conprising: (a) rov%gfng.a base carrier having a first major
surface, a seﬁﬁﬁg“ﬁéF8§“§§?@§ ?ﬁﬁﬁgéWwﬁ%§St one aperture for holding a
wor kpi ece, sai) ap r{aﬁgﬁlg%é @ﬂﬁéﬂlﬁa&&%ﬂﬁe%o@@&ﬁgﬁ tidiR! ﬂcémﬁﬁ'iﬁ%& askr ough

the base carrier t econd mmj or " surface, int circ erence of
sai d apert ur e dagiatdbvingd flyyt majohsurtics urscemel méjot hefdvased edeasteng  (b)
applying a priner | gyer to at | east one surface of. t%% base. carr.i er,

Sher 6i n ¢ he' privrire iy uoe herEiiste, Shf a3gturd Eeiing TomRe Frd Hie or &
novol ac resi n;surfh&d th@en.%hxmgase chirRr tPhEKeREl Plafdrarh&te whkidiethe! ayer,
wherein the tic |layer I5conprises at |east one of an am no-functional epoxy

resin or a hydigugiferenaectfisaidapcrgyoxydafmsil by aghidd syréice ap gleyhiapgcarigobydrer i ¢
| ay adj oi ni he tie | ayer, wherein, the. polynerdc |aver conprises an
| oo8 anat o Tureh i Sapp D s ARREEI Nt RRLRRINTHG MR EORPIOREP of " e

primer |ayer, dabigofthe firaad tiy sethirl MBpokyrrRed Corh@yRs aipslyarpilcirgdodh,rsai an
organi c solvent. In sone exenplary enbodi nents, the nethod further

conpri ses heatlohgneiic 1caiRgcopREsige at leasthg fedlowingadhesipn promaiingdyyrs:or t he
polyneric | ayer to gfenov t r. i e i .. In
some presently pr ef(éfr ec?elg%%ﬁdgf?gh‘fvge,rggttfl% glle}lgltg 4 lg%% Cgﬁ{ ptgﬁgg a%rliéa(rgr{e(?/r?ﬁrﬁafyaer , the
tie layer or the pghgnaidesihayemoivslaappin;ed by spray coating. In other

exenpl ary enbodi nents, the polyneric |layer is 25applied by |am nating a

pol Yheric filmco P rigfit Reen AiRining A Meid Ry S ersl&%é? ‘%r the tic

layer. I'n furdoBfiseXa MTsBsk FHRAHiIAR MR ohd18pEYy T8 drat§hroxie tie
| ayer and the polyneric [ayer are applied on at Iegst a portion of both

maj or surfaces. |n feort®nekapop) aesyn;entbodi nents, the priner layer, the tie
| ayer and the poly ic layer arge appli.ed 30on substantially the entire
maj or surface of agsfea§¥p e%%aXWQ@MP?@ﬁ hem$a¥ﬁﬂvkq%ﬂ%?m%§gﬁﬁpary
enbodi ment's, the prijfiRdy 14RY80heréiiehd pSlyhBNElaydebritRePM ¥OBfahstcl ayer are
applied to the entire major surface of both fajor surfaces.” WO

20180 078312PCT/ US2d0vtemabrdymer; addi t i onal exenpl ary enbodi ments, the tie
| ayer is Chenuﬁfll%ﬂB%ﬁﬁ%%gw&&ﬁﬁcét
(d) inserting the workpiece into the aperture;
(e) inserting the carrier into the lapping machine;
() providing relative motion between the workpiece and the lapping surface
25 while maintaining contact between the lapping surface and the workpiece; and
(g)  removing at least a portion of the workpiece.
In some exemplary embodiments, a working fluid is provided at the interface
between the workpiece and the lapping surfaces, optionally wherein the working fluid
comprises abrasive particles. In certain exemplary embodiments, the lapping machine is a
30 double-sided lapping machine having two opposed lapping surfaces and further
comprising providing relative motion between the workpiece and the two opposed lapping

surfaces while maintaining contact between the lapping surfaces and the workpiece. In
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| east one of the priner |ayer or the polynmeric layer. In sone particular
exenpl ary enbodi nents, the tie layer is chemcally reacted with both the
prinmer | ayerowmdsiide pol yneric layer. In certain exenpl acy/tSawodsssent s, t he
primer |ayer conprises a novolac 5resin selected froma catechol novol ac
resin, a cresol novolac resin, a polyhydroxyphenol - endcapped novol ac
resin, or conbinations thereof. In sone exenplary enbodi nents, the priner

| ayer corfihirseemplaphameedimcntasit feasepnecaldle fyapnpesed lapring préses FRMpiesShn, a
resol ph I.Cy: I h 0 i.C ' ' nol
phenolic%ggk%ﬁ?&gﬁ%gr%ﬁﬁ?g%ﬁbﬁ%%g?¥%Rgggﬁ%&'5éﬁ%%%%?%%@¥%ﬁg%¥%gyggﬁgln sone
parti cul ahe gxenpinanhyiodd erkucktdyrntd-abiakiec atticleasiprsnedianiond pitiolet kodrat epoxy
resin or hydroxyl-functional epoxy resin is a poly-fupctional epoxy resin.
In cert aid§BKMme t%ﬁléwossst%{)@é?- e csomp e FetedmReniet feeanestal

pol YTBr GRERIJ Siifoséd ABbik: kiHtEkl 6@bristh phligngpol yer . In parti cul ar
addi ti onal exenpl ary %glnents, he I'socyanat e-functional pol yner

conpri ses a crloyst anvkled aspeet, lendsd &yiod setates. to Tecthedbolymalahe a fcoxted lappmlg

pol ynmer has, in sane enbodinments, a work to failure of at |east about 15
Joul es. 1A™MUrPRES BRenpl ary enbodi ments, the pol yneric |ayer conprises a
thermoset pol Yapr, RodidRpHORkasdtier RN ESisst Majdi8iTREEh sRBhY HafdrRamtee a

t hermopl asti c pol yurethane, or a conbinati on thereof In additional

exenpl ary enmbodidrelerst ongperans forddding a meekmedepreaid ppgree cxtpreding omaher , or

t he, pol yneric yer. 20c rise ried an ured film Vari.ous
noplfrs and adyShibagEBrRIAER B Pacitole oS mibpruterc i ifec: osed
i nvention havehbeecunsieroies bzadl apbitardaib dvEnddun@ihyrdisaria@d of thé Bidearrice,
describe each illustrated enbodi nent or every inplenmentation of the

present |y di sdbbsedPphyigt Pamer e torblrpHgac awdaccod thsetass FaEHCHIEEFTIHt i on
that follow riq - ' i ! rr di nents

usi ng the pr?ﬁ%?gﬁ@g}%&%&?@gﬁﬁ&ﬁgﬁggﬁéﬂg%&ﬁ@%h%ggggﬁgﬁ?5ﬁgg?ggﬁghExamﬁngs
Exenpl ary enbdd) nenipplyadg 4 tielageeshinibhingi tse positr leyat ohéngirt theticdegeri bed with
reference to the appended figures, .wherei.n: ) Fi gu | is. a

wor f%i ece car rqoapﬂég%%gfzﬁ%wt & BrieniaR HSHAR3) CRRBOS IR hafiquﬁL-ﬁ@ﬁP@gaém

di scl osure epoxy FQHE 884 28 - 2c are partial sections of workpiece carriers
useful in double-sided |apping according to various enbodi ments of the
present di scl ddur e.appbtizg 4 palyDesc taypt adoininkOke a¢ Jaysi, wdleesis ilggelyragpm ng of
substrates is a process that has . b enﬁ§%§%8(or years in electronics and

ot her i ndust ri/®&T CPRPTISCS J8depcy Bals g Y561 i sh one of the mgjor

surfaces of a Makigh¥n®bdRnkDbeIeEsE oné OF thepARE Baycl hiRSEe ﬁ?eﬁﬁ’ttﬁé di sks used
as substrates for magnetic recordi ng coatings, sem conductor wafers,

cerdi c, pohpperialeyeropenndiell fwineaearzenicsakycnthdn spme ex¢mplpey ejelpsimernty, the

desi r abl j hi | ‘ . ; ¢
thi cknesan ol SHEY Sorbrd REAEEF ikl sty Efe SEMRP T o o7 e
| appi ng MmRLhaRSIaf@to USBoWR A &fakes Yortibn aDhdDiryudid RadE e Pmeitedeates

dependi ng upon _the characteristics_desired. ) )
preferred embodiments, at least one of the primer layer, the tie layer or the polymeric layer
is applied by spray coating. In other exemplary embodiments, the polymeric layer is
25 applied by laminating a polymeric film comprising the isocyanate-functional polymer to
the tie layer.

In further exemplary embodiments, the primer layer, the tie layer and the
polymeric layer are applied on at least a portion of both major surfaces. In some
exemplary embodiments, the primer layer, the tie layer and the polymeric layer are applied

30 on substantially the entire major surface of at least one major surface. In additional

exemplary embodiments, the primer layer, the tie layer and the polymeric layer are applied

to the entire major surface of both major surfaces.
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In general, the workpiece is held in a fixture that is brought into contact
with a platen under a specified | oad. The workpi ece/fixture conbi nati on and
t he pl at evoanw/a7BEn 20set into relative notion to achi ePeTiuseooddsdored
anount of material renoval. The workpiece/fixture conbinati on may be
rotating (due to friction or driven by a notor) or stationary. The platen
may be rotation or stationary depending on the notion of the

wor kpi ecc/ f i xtlorddiggndicramnpeny crrbrdinenikphe e vk iswhemicahp irergtadoritedn al so
be noved . ty I ' to
facili tatléfs%%?%“utﬁle 6%1% ¥a§§rlgc\%gf]e %‘?yé]gﬁﬁﬁea%v\gr n&lg g%éﬁgtﬁcgla!ﬁ %ﬁ%ﬁlgn wear of the
pl aten. embodinities, phatiehyeomy chanicalby icaaté dvithrbomh e peiowe tadr imad thea mat eri al

suitable for slurry-based polishing. Alternatively, they may be fitf{ed with
but t ons RGTH: IAYCTa bR a%ff%@&émnﬁlm @bodynTey, the RIFFBHIRY B IOBPHETS 2 novolac

br asi. . P r
Supeq abr gadiy gélectg('f'?‘ﬁgldﬁéjat dRoPodvolicGe TR dr¥sol Wﬁ&cﬁacr &GENE gé[/ligrﬁg&a&g}?%reﬁa-

t hr ee- di nensi onal I xed abrasive article, such as Triza nd 30Tile
has been caggpped nowlidiesiauof @oebindtionh thepdodit Emsanme greoplate ctibediatmngss thee
action. ) doubl e- si is becom

Fl at ed |l.appin f substrates g
ncr easi MSIErABIRGHMPRSC PaLERAf TEain SHACER HEm § At PhFic TN iRl ad ¢ o
si mul t anempisdlic @5ihNSpSNEY R6xPHdndic RN a hiBdoRYthidphban @RetlicdeMard ety of
wor kpi eces, for exanple, glass or netal disks used as substrates for
magnet i ¢ podghiolppobe sasimgs corseimoanmdigeds Inadrae particelenericmplarapphir e,
optical el nt s nd the |like . lt.1s. generally.desirablecto. .achi eve high
dooles ST S8 Snin Cpaiol RO Rk rer SRR EAlRAPEN <BESk he
pr ef er r edesitli apslyffumitivhRal cpogrdindoubl e- si ded | appi ng machi nes may use a
vari ety of abrasive features or surfaces depending upon_ the characteristics
desired. The Jpgerainadditignd cxpmpleshembedimpesssthe ioewnats-fupeiangt Pelpwer ed wit h

a materi i f Slour i1shi o ively, they
may be f ?L{O@ S\é/\nsaétbfﬁu&%uf? {l%%tslﬁc%%tp gl?esﬁgﬂgllb rlg f‘@%mﬁé? g(lhg?@lsl %Q%T?@éh' di anonds or
ot her supetl@dingity els; isedshagtiddandtional polghet cvatprisas a dosinketemthaye a t ext ur ed

10t hr ee-di nensi gnal. fi xed abrasiye article, such as Trizactm D nd Tile
has!been rabpTed £ SACHE AT SN PO Y RIST Biairptegna gn BRFRS 4 HerkdBriasi e

action. of a¢ lcaMAHbAUS J%ﬁ[%gphﬁﬁﬁthgﬁ@&ﬁ{éﬂ&ﬂfeﬁlb%irﬁéﬂ%, @H@hﬁﬁ&mawrl | now be
described wth particular reference to the Draw ngs. enpl ary” enbodi ment s
of the preespnistsa tcsudsespadynay erbérowphmtyc pelimenn thamosetpotpuéthincas i ons and

alteratiops without departing fromthe 15spiJtit scope af the

i 561 osurBSmARSHE PRSI e e PEaNGRdaT Gt o gt iR RETRIBSI ment s of ¢ he
present | Yerfliodeh&a€ Gt iaMeNk P hedyrBndiQhych AhOfe ldyet, bethetRIfh@id 1eldrowi ng
descri bed exenpl ary enbodi nents, but is to be controlled by the Iimtations

set2Q or t rompriserea diied ansl cardl vy equi val ents thereof. Figure 1 illustrates a
typi cal vv-orkpjec rriern fo | l,. Si i shi ri ndi ng.
The wor kit ece e LRl b gl bee il 35 HRBMLARNE: BT ch bear

teeth 24 &goised itveetigehdveiced sunimerigddl hfabenSemeibryaip@bt tddé®to s def i ned
by the surface arca of the single support associated with the sui)port
8§

t hi cknessdes¢ripesgsipiliugisata ewbodipigat o GvepEY @perBatim afiile psaqntlydescigsed he
support i N . i . e than the
Fequi red By 7E0hs 288 Pt Bebnd REIR AL DRI R B Bl TR PP v ng o
sechd apsetphfy aftatthecfdtesd eadodintentsndsargghe eriagiples Haplesddhdraai | it at e
hol di ng of the workpiece, nay then be nmounted in the support aperture.

Any known insert can be used, e.g., those described in U S. Patent No.
6,419, 555. The insert typically conprises a different material fromthat of
the support. The carrier teeth engage corresponding teeth or pins (not
shown) di sposed around an outer periphery 300of the platens, and an inner
gear, sonetines referred to as a sun gear, that projects through a hole
formed in a center of the platens. The carriers can then have a toothed
outer periphery, which engages with the teeth or pins of the outer ring
gear and the teeth or pins



WO 2010/ 078312PCT/ US2009/ 069672 of the inner gear. Rotation of the inner
gear and outer gear in opposite directions, for exanple, thus causes the
carrier tworotoAt7es1gl obal |y around the inner gear, and alpcutusamoardes2 of t he
carrier. Carriers also can be designed to rotate about a platen using a sun
gear and a ring gear, which may nove in the sane direction but at different
speeds. Figure 2a is 5illustrative of a cross-section corresponding to
section A-A of Figure 1 of BriehPescxiptionipfihe Dhawigsor art whi ch consists of
a single suppgife, i, -egle&ﬁafen?sacgfﬁhee redehi? disbRirEakd MBS Rlscdida vPi'ttg' dity. In
certain exenplary ‘enbodi nents, the base carrier may conprise glass, filled
pol yner, roferaet anihe appdrglad @gRiles,whdrtinustrati ve of one exenpl ary enbodi nent
of a single-sided coated l1Qcarrier 110 conpri sing base carrier %éé and
bearing on ond'H¥Fdris 8§ NOKRIEC FAHETIAGLRAINEAY BRC StErPARY CPofimens ot Biced,
al t hough J.be,0MRQSik€ upper major surface may alternatively or additionally
be used) a polyneric region conprising at |east the foll ow ng adhesi on
pronot i ng | aydfigurcAPL) 2¢ f)paatipsecrons bawerkpicr6 carfieys wetul en d@pdr-siddd

dj oi ni th i r 116; d | I | 114 adj oi ni th
PO By edagive R TER fo s ous i het e k4R el BBl ot ol 1 t e pol yiar | o

| ayer conprises an isocyanate-functional polyner. In the enbodi nent
illustrated by Figure 2b, the quagﬁ&igeggghﬁg i's shown covering
substantially the entire ngjor e base carrier 112. In sone
exehPpl ary enbddatrengls;sideddamingoidubstenicses efprenpey thatr leis D2er( #ed doreyctys ins
defined b he. surface arca.of the single support. .associated with_.the
support tlfecnisson &g Bitesy ot B R Rl rei TR Jbe e Uiy
addi t i ongjflawasieifitivaskpibesPRk w&ﬁd@@, J18810Metal disks uSdddlsBbstfatdsTor | | ustrative
of an alternative exenplary enbodi ment of a doubl e-sided coated carrier

110" in vhignietie lsopshrecaasings, egmicordusserrvealon, ¢ssarhicnsipohirs wpfiea ebenzengsol yneri ¢
regi on conpr.i Si-N t | east. the |l owi.n dhesi.an 0 i.ng layers: (a) a
o rer | ayRihSHRD 1Pl defBahy HiTbR! AR, AENSRLON I RSB 16! “hnd
(c) 13 polynifethity bAhedkndsk4n 38didbRtdihe Préfhieed duefak@sieish OBuéh shgle-stfeposite the
primer |ayer 116, wherein the polyneric |ayer conprises an

i socyanatlerripgeerkiaey mpopserieyaricfhof abeassieedies 8f syrfacas denspdiag mporthyur e 2c,

t he poly i Yol 1.5 agai n shown covering substantially the entire major
surface gﬁ&%ﬁ§h§%§§ﬁ§£$%ier 112. In sone exenpl ary enbodi nents, the

ci rcunf er ence lafgearel; therveorRicCdFisdistdein b) fixtsredidtiineduplyt ihtoecoatacf @tkeaar ea of

th i ngl t jated with th t 30t hick , d at | t
por 11 on_ dTEEh PGS ispeF Gt Pale THay ouiee  BHAE rymBUREPE &6 DREIGO Yrdie
e0hon.  WOR0ROlAZEHIRRGTALTAA0R AR96T amount of FHGHIGoiRhlS ThE] USEr 2t ve of

anot her alternative exenplary enbodi nent of e-si ded coated carrier
110" ' i warhpiche/fikmrdesebivation rery Ud@tdimgrduotio fhiotidn orejroren dyrfractes)

pol yneric_ region. conprising. at |east e fol]ow adhesi on pr.onoti ng
Payers:  Caegnsy e asy o o yortetoand s G SRS ARG B pr Prrer
layer 1165orRpRcd/fxtufe RPBARIONC Thieaykpibddfiatliadonfigation@ah bBo hayRfve@n a side
opposite the prinmer |ayer 116, wherein the polyneric |ayer conprises an

i socyanatlatefaliyerithoisapechisl thereqtatingopletge in ondar toHaciliteénpath pyifembsmarehel of a
doubl e-sided goated carrder 110" 1] rated by Figure 2d, the coatings of
po|§%eriég?3?@%”%%5m§Hnggﬁ%“ﬁ%rth%BE%%Ce of base carrier 112 do not cover
the entire surflaqfatel niah®cBastatdrffonbr dobredl Witls 9 Ftc@e sitadlcyfoesthadi ment s,
the circunference of 10aperture 22 (Fi&fre lﬁg&s defined by the surface

arca of thsecdkpalishiaes diisotativelyshey sraydediticd iHebwWioppeetaipHigalsss, and at

| east a E1Qn Al i Lt4.qn A £ he

pol yrer | Gop i fen Aoty din S JUbAGER(TENG, BB BT, HEERTR, Mok

al t er nat ireendyartpttarcy tewbdihemiinabfixal dboasiteearscldeticlc eaTazhc@r Diaatond 10" i n
S qn both myj urfaces a. polyneric

whi he . ier 112 b .15
r e'g?@nt c Sag ib%{ igal’lcp?l{aé&%‘t%etsﬁlgg‘%ed%flt%%i’lﬁijné%li%%&id}?ﬁﬁ%?lﬁﬁ%t’? Hi%Mayers:

Flat, double-sided lapping of substrates is becoming increasingly common in

electronics and other industries. It is used to simultancously grind and/or polish both
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(a) a primer layer 116; (b) a tie layer 115 adjoining the priner |ayer 116;
and (c) a polyneric layer 114 adjoining the tie |layer on a side opposite

t he pri mewol2awa78zi26, wherein the polyneric |ayer conpriPSEAIS2009/069672

i socyanate-functional polymer. Figure 2c illustrates an exenpl ary

enbodi mrent which maintains a greater thickness of the base 20carrier 112 in
regions requiring greater mechanical stiffness, for exanple the region of

t he teet Hnaagsufiecs &g ‘@ﬁlebfOfdmfka@ﬁesv@trﬁxﬁmﬂemﬁﬁwmréﬁ%@lr%kg&115@1 e al so

|11 ust ratgg.ah S%F&Béﬁ%.rgém&}lq% 5D Ve dmRLAD A rﬁc&%ﬁ% Siprhftckness of

t he polyneric 6fayer i h regrons rgeqw ring greater’ nechani Al conpl i ance,
f or exanpipeicaltdhen¢negiand theflikeh ét is gbndalbodysirpble té achiofe Hifleddass ofdothi er 112.

25Al t hough the epbaodi nents af Figures. 2b-2e indjcate that. substantially all
of bot h MU SRR PR GroT HHEkSaY 1 ARiaRtD Fhety eﬁ&ééﬁlréqcs f‘%‘ﬂ@i‘epg(uF n of the

t ootsed rc%gbféfbidéﬁglﬁpe&%%ﬁ{a%né’é’mléyhﬁse@%)ﬂ%? (%)fgablr&YV%r fRatutds of Rl ds be

appreci at t hat lymeric [fayers nma di sconti nuous i n other
enbodi nenteperaing nEon the clpragemdtics desmetlt iThe eppargnd hevayplaéertsheay mr bot h maj or

surfaces of .the carrier. ntj nuous. or discontinuqus polyneric |ayers
cover | ng (St NESR ok s BH ST eI O sRBY e SeE ey 11 o1y be
desirabl e to opfddtARIY ehe§ -may &dﬁ'@&i)wﬁlhsut%{ﬁrcahﬂainﬁﬁ% Lrhe petiveeRfbhe
wor kpi ece and carrier ‘and t hée abrasive surfaces of the | apping platens

and/ or t clipnondsde otheh surseabrisiea ahbesdownkd ngidmaiiig. More sasontlng textupgl

20104 07831 2PCT/ US2009/.069672 .1 ubr.i cat i on, ~chen,eal. nodi-f.j gation of ..the

sur Phces BEFmERI A LR Bl aicRds A FPETf PlatOra Tile R hOGh Mot

exenpl ar yto eisefabB et te pldieis RO biovRtd the higgiionagmpri ses a pol yneric coating
or a lamnated polyneric film In certain_exenplary enbodi nents,  the

pol yneri ¢ 5regY BIPUR&SCAP DT §nkagliments gf degisclpsureagiginozpbdesambayiotitties. 1 n
parti cul (B3] i I € I . r noset
pol ymer, %gﬂﬁﬁgﬁn%%feagﬁggﬂgol yn%lgs %QE??QFQ#D%E{O%B%@%?@P hgﬁées&g[gﬁqlgcelé%gpl astic
pol yur et hanation may telandyi vaious mddiferaaofs and alterations eiteowrdepalting fiom tht he

polyperic regiqn or |ayer. be textured to reduce contact drag or to
mp?%ve it Smnﬁio(ﬁ% %qu%ﬁe-s%?@r%%laqstﬁsetﬁtb&un FEOBBIHE ¢ 10 regi on or
regi ons QinRREMIRE 6f ths YrdaRs AlcldNRE iSAibE hreRY td& l%ﬂ&ﬁﬁ)ttﬁ? fIIRwihe

pol ymeric region or regions on the opposite mgjor surface. In sone
enbodi nentescrébetl kkempleyr frabaliments s pondic mgntralladhy thetifmetomy eafosth inhe base

carrier fining the aperture circunference, nmay be at |east partially
coat ed b&ﬁ? ﬁlélnb%qw e@BWﬂ#Ptsgit 6‘de‘?fuh_e polyneric layers. Suitable APL's nay
conprise a theripheatilitradder typiRhiasdikpicBOLHABY for FIRC HuLisRE Rlidfhger nopl astic

pol ymer film Such polynmeric APL's may initially conprise nononers or
ol i gonmer srindie. arhe wokpiges is zesgrtach tito an apassist 2hiveticaariersd whigh baysont o t he

appropri rface. l+hed.to Sker 3 | e y be
AR U L e R

sol vent that ofithe SiHpistsapddradssycidtedon@dhadiipport cipiakiddg.In §hrac PBtayo®y; the APL nay
al so be a polyner solution in which the solvent is 20substantjally renoved

|
af ter cod¥iCHEICrIRe Qb ansrips Iamhe sippotses fgbrigated toAedamgatnshmey beef 4 nked

af t er .COa&iff&gntvéhap?{hgﬂ%ngﬁi?édwcﬂﬂl??renderhﬁb%gé o hBRf TRbrGHCE D E}Hs%rt,
radiation curing. In certarn presently preferred enbodi nents, the prrner
| ay2¥ i s lohewgacabdnd dpertdedfitie disirkd astunofiosenod atdshapagefaciditate Boldowg dfhe ti e

| ayer. In additi onal presi)nt Ig/ referred enbodi ments, the tie layer is
cheni cal 1T BOHPEFC BeRthep L5019Hd 18£he {YEPYT PREFF-ayer or the 25pol yneric
| ayer. Any known insert can be used, e.g., those described in U.S. Patent No. 6,419,555.

The insert typically comprises a different material from that of the support. The carrier
teeth engage corresponding teeth or pins (not shown) disposed around an outer periphery

30 of the platens, and an inner gear, sometimes referred to as a sun gear, that projects through
a hole formed in a center of the platens. The carriers can then have a toothed outer

periphery, which engages with the teeth or pins of the outer ring gear and the teeth or pins

9.



In further exenplary enbodi nents, the primer |ayer conprises a novol ac
resin selected froma catechol novolac resin, a cresol novolac resin, a

pol yhydr oxpphmoBaadcapped novol ac resin, or conbi nati oRr€TiUSROQOEI6IN sone
exenpl ary enbodi nents, the prinmer |ayer conprises a phenolic resin selected
froma cresol phenolic resin, a resol 30phenolic resin, a polyhydroxy
phenolic resin, a hydroxythiophenol phenolic resin, a polythiol phenolic
resin, orofélsmisneragoabnBotetient elothe avwheeaiand Pytchgear ImPPROSPD Hiertioss.der r esi n

material s b i i i . enolic
rosin v Joes B3 Toetbe Sl F iR S bal e dinf T nCr BB M Sk o ol
NC), and dfbhecutiak @irtitreado cambd 0és2ghctotovraats @botitiagiatod usinPhemop¢at alkgsi n
with a Cresol Catechol Novolac (CCN).resin in organi ¢ sol vent .(3M
Conpany, 8t EPRIYNICIVRRY mavAdt the s et Rt Eeveal B -SIgYe 4de in a
priner | N Gdtrafil € 0@@%@%-?&9&1 @o%sﬁonﬁﬁ to NRfFon A-BIPFie { KF 5 KarBiter @10 :%]f and
6,911,512 B2 (Jing et al.). 5In additronal exenplary enbodi nents, the at

| east onehapiiorarf whchiconasdts epoxyglcaspporon.chyatcaxyder fliRdypioalyy mefbioy resin
is a poly-functional. epoxy, resin.. A suitable comrercially. avail abl

ol y- Fundigibha ndaauy SRESHn ShPeimad e P R T Drmntis BN wlsbicrm 213,
an epoxy-gol@hdlapecpahiymeric material available fromLord Corp. (Cary, NO).
10l n certain additi onal exenplary enbodi ments, the isocyanatc-functional
pol yrmer conpr iBgegedbpsillpstrativstdf onakxampatyamebodongnref a singlepsided eatedr

exempl ary _enbodjnents.. the isocyanate-functional polyner ¢ ises a

or ol Prkafi™ Adb Bk gk P AT T3 4EG bR IRs rBer et AP Frallyy ome
of the prsuffete isaly@kratedngtiough thRysphosi@ruppbempt yirgice Cﬁndyaa)Yt%fnaﬁiOﬁF lor SEs a
dried and cured film 15Sel ection of the polyneric re?ions or layer to
enhance tadditipaphnpberisedba aplyistik praeecarppiisieg & lepsttheifallepingrdbsiated | appi ng

requires | I ! The.\co ter J el - in

Gttty B AeRSXALR b BRI yer L IR% SPR BECERddR i T e

abr asi ve lpyati@é6sandt(c) €pslgneiiaiaygr t K aijenmigghe tiolager arseside oppaste thee very

t hi n_work iec?s dgzired i.n the elect{onics and rel ated industries.

Genkt al | yPrimer laxer 16, whesei thegpolypeme!ay s QORHESES Pt iseH@ndsrtidiontly be | ess
~4n b 1 a 2 tymeerie r n

than t he gdeshed, tH@hbddith&lnesse: %h fﬁ%&er'ﬁpﬂh@ 8 . Baby ®hb&n! ayer

shoul d not ‘cause undue dulling of t abrasive or “'undue wear of the
abr asi ve muefimrebstahiidly the extomtnzgerssugiack ¢ff the hangl cdrrize 14 2.5 Irstommt extemptdreni cal s

present in.the rking fluyid. In.so diments,, Lt i.s also.desirahle to
ot i nBiedirgRs g Hreupli s SapSdiissant iy s petied® B RRess Sreplo s | |
ot her enmhpéiiRBRisEppROANEREEE WiRNEE @p\t@b&?ﬂh@kﬁbﬁ@ﬁa hfleadPortidSd fThiBMGE] ar e
desirable. It has been found that materials which exhibit a |arge work to

faifUre (arfges mapaiditenadysogprisothBpebingicregion, as denonstrated by a |l arge
[ nt egrat ed ar gq,Hnder, hile, SL1835. YRLIHASLERRE YN SunRL L PREGAEULAL] Y el
i i €Cappiy " hds

suited as wear Pesistan erialsin 1S a cati on. een

det er m ne@atciatrrie@ll YOrEh svhi@vthoGase cagiide 110 b3&k ah lbothemeibr alrfdceaspolghett 5
Joul es, at | east about 10 Joul es, at |east about 15 Joules, 20 Joules, 25
Joul es, 30298 GP@RIisipg algesh thy fgHewingadhpdon pomosiag Jvgrs: @kt BEAaE lape ymeri c

| ayer for l%agbg l8feSayer s %9]‘1)9{112%@1% :p%ﬁgﬁa&ég 9969,/ 8 2(57 oT}t}ﬁerPé)llaygr‘elrlﬁ
conprising t pol ymeric regi 0 ayer may be t hernoset, " a
25 adjoining the tie layer on a side opposite the primer layer 116, wherein the polymeric layer
comprises an isocyanate-functional polymer. In the embodiment illustrated by Figure 2c,
the polymeric region is again shown covering substantially the entire major surface of the
base carrier 112. In some exemplary embodiments, the circumference of aperture 22
(Figure 1) is defined by the surface area of the single support associated with the support
30 thickness, and at least a portion of this third surface may additionally comprise the

polymeric region.
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t her nopl astic or conbinations thereof. The thernoplastic polyners may
include a class of polyners commonly referred to as thernoplastic

el ast omrerwO 20t0a07g8kyer s nay be applied as a coating or Pag/us260a0b%at ed
film After applying the coating or film further 5drying, annealing and/or
curing of the coating or filmmy be required in order for the polyneric

| ayer to reach its optimal utility. In sone enbodi nents, the polyneric

| ayers may cornpgirsddrisilusttre|odyaetyciorlteardivg exgmplai spbodeneriorf  depkle-

In additi t SSh NG j aanisal.. . pr ti | ymeric
| ayers donteBrSaERERT AN ARG, B A 1 e S e e o

t he | appipolyr@er @gioaroiPrising aulcastnikife lldedigatihtsiom primdting [preopef) & es.

Pol ymers such as | yur et.hanes, epoxies, and certain polyesters typically
have t he MIBRSHSeT & HerLafic laer Lt Hueming b Bnver Ry sig! o1 i) éﬁﬁfyagﬁéla and iy
be ed | i R ef SO LBl e
polyieri?§T%gg?§&€¥H§%3%8%2¥$%?Pﬁgg%fﬁﬁéﬁggg?b%gﬁiﬁyethahgég%gwggnnplastic
pol yur et hmmiyseranldy araobipniats ansodyheate dinctibodl ypotyandra hesvelvor, metdhe eromplahe
reaction of droxyl term nated 15pol.yether,.or hydroxyl tern nated

ol yest orcBhar e SO Conte BREbEL Iy st et S bE S e ng o
the pol ywyrebhRangicTeyerRe4 daehépmhr sirFRe ok bieicagi@f 10 6 nBotdr Bkhane may be
achi eved by conventional crosslinking reactions. One preferred crosslinking
syst em i sutfhee efghebisgrranter d1di Inssomcarramplare embodimsdtspthiceucemfragnse ofuch as
Adi preneTM L83 avai | able from Chemura Corp. (M ddl.ebur Ch) . ..Wth,an

ot Dhac - crsinies o2 Blayfy D e, et Aol 50 3080w SR MIBTe ¢¢ om
Chent ur a th®©supportheickigab, ant iatlcpglaypoiedhemBisfthikdBurfs by etyagddiishanetommse 19
avai l abl e from Lubrizol Corp. (Wckliffe, OH) also may be used as the

pol yner [tAGBOlYBEri Fgigf-esent i nvent i on. The organi ¢ coating can be
applied to the: > =1 |G I I

obhn ques. | nar B ag copalt ALt yelaBler HREHfiycDiBhp By SRRVARIMARY,

coati ng, doubREidmitdoagdwhirfer &1®T Ushwhichrtid bae caSer 412 baad ombothsngioresent | y

oo et R ke SRR DB T ok iy Sho st
sequence : hgsi I, Qi I i A ltiple
T aer o, ] T e Y B P B TR 8GR et £ o

parti al | ypolymgerizetaperel 13@dpmphg dettiedayafonarsadchenpobigey/tbe priner paet 1 dul ar | y
preferred., Wiile ngt w.shing to be bound b articular theory, it is

Dt esent |y NARE Y REGS BYEerrSrRes oot Tas Bsh Py TedtEta 2one. or more
| ayers mnu@@té@%ﬂ%&bﬁgﬁ tbdAmbhi WREE niatttsih6lh Lfdasd el claRed orthe by cal
reaction WO 2010/ 07831ZPCT/ US2009/ 069672 between the prinmer |ayer and the

ti e20 ayercarrigid/1in rogeons requiraygegreataumeehantsgl stiiesy, dgteaxamplyethpmesomefithpe
conbi ned ,i esl.r erin et hat L1 tat e desired
ovel of 'ah B uRTUDR B bR RO AEURBGe el 36 M0 DRMFRE AP FRUEST

i ncl udi ngniedirB@Pastt mentois 4 Heatdpseckaadsidfelic Piigmthelagemnpasihtré@onsof t he
polyneric | ayers. The order in 5which the various |ayers; base carrier,
APL(s) ar8dybng geepics meshayiqad yompliancpfor expime tharcgiasrofdhesodidibodndgrtion one

anot her Qﬁ%m?&mé%&§ﬁ}?ﬂzbased on achieving optimal utility of the |apping
carrier and process considerations associated with applying the various

| ay2¥ s. | n sordltlengbdhammnibelimetite oAPIgutes 2bideshdiaath ¢hiae duliseantinky blhs€bathr ri er
foll owed by adhesion to the polyperic.layer. 10ln other enbhodi nents, the
APL is fiPgPr %ﬁe?se%f thecime. aﬁwﬂém%lhk‘a%}wm @ﬁ%&)%lydéaﬁe@i %h to the
base car rdo@tred by tid bdl&m@ﬁ@%&er@ﬁﬁ?%uﬁ'@ﬂé SpreN ARG 1Rt {Htélﬁ)g[}%nll@%QEye%Ehl’ayﬁoge APLS

may be sequenced one above the other starting with t ase carrier as the
initial shfontmtossor othhiecnalfidsmpety abhdmeg haensed ioneil@ovegiotyenatither orst art i ng

with the |l yneric,.Jayer.,as the jnitial substrate. |In,sone enbodi nents, one
o Tor o AR SHE Y B 18ttt 1 B0 R B PR RS ST BS R ERE e
nor 89 APL syt TRyt HEorBOPbF BE ndorSRERIERGE thclcakl@ may be desirable to optimize (e.g.,

reduce) the overall friction between the workpiece and carrier and the abrasive surfaces of

the lapping platens and/or to provide enhanced flow of a working fluid for cooling,
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polyneric layer followed by joining of the outer nost APL of the base
carrier and polyneric layer. In sone enbodi nents, a preferred nulti-I|ayer
APL conprwees10#783iest adhesi on pronoting | ayer conpri si mgTasdeconaveand cured
C219 conpound adj acent to a second adhesi on pronoting |ayer conprising a
dried and cured C213 conpound. 20It is known that different |apping
applrcatrons may require different |evels of adhesion between the base
carri er dAbricaHensheygst medifippien ofathp swibacss bpins ebwded yprdyrmgva omddse ve

pol i shing;sol utions, high tenperatures or having high degrees of shear
transferred to the carrier may require higher adhesion between the base
carrier and pdhyomtdrexémplarnscmiardiaces, thopalypetc egsoreaph@kch g pbBagrisever e
conditions. .The selectr n 25of ggg adhesi on pr nDtrng Iayers suggﬁquently
may depe FQERR P1He a@é%?q(i@o prsdesan e PheRromns G’En

abr aﬁje‘d_ re %mn hadX Wokk 'qu?aﬁrﬂg |0¥ hﬂ@a&ﬁb(ﬁﬁh 5tJ8ulte]E1 L&ﬁ're&bﬁglawr face or

pol ynmeric Tayer surface, is often desirable to ean the surface.
Convent i cnmdjoduheamrtln@pdlgmhm qlbrelslnn]agiesbethenpxbsoymﬁymsu ehhamopleashpelgmehe

f t foll d ith. t 30 hi
Phe oort st hOufbsRORRy SR At B BT ne iRt B et iminiBbR hefips 0 e N9
i sopropanol  orinas@t RModmRinkO RIS HeBBN JPRRER M) Be Mk tirhE LSRRGS ti on of

the carrier or polyneric | ayer, cl'eaning with an acid or base sol ution nmay
al so be wosfagt drag@htoclatnr@rr: \rvr@rsknml f%lud Bleow. \lmSQm(@mbmmmemSMmG%D

usefj(?mn com unCtel o Wln on Qr SUur ofltﬁ arrlgr ! ecg 0 u%st gle rﬁ?‘elr{

pl as IR Hgf§%1§abe goﬁ? rﬁ efrovarw'y K28 8% as EW gas |s a
preferr edreglbﬁ amergg)nrs %‘fahh]é Qp@sn@ﬁfa}dr @urlfarel Yn ¥Hraa eﬁlb@dlbaﬁa aGBird k@ffadaei ng
coated is a netal, ., Stainless steel. In sone enbodi nents, the base

carrier é@ﬁrﬁm@é@gﬁ@ﬂm surfgraasa o Prs carer dsEBMEIN¢aperEs @FuBtCcRREal 5

ool yror s. N Rt el ARy REB e b BT Eb A R o rh g ¥R ot yor mmy

contain one orSuimabke AR’ kara@ compaidel theviasset ohtheanopflasticpobypesi includmgrapose.
Inor ani c frllf n@g be enployed to o r the cost of the carrier.

Additi ondhfiopfasiinp ereﬁg P il R0 gdere Loangy migadlydgionnrise MONRBTSHE added
to the p(ﬂlﬁgﬁﬁ{ers tﬁéteafr%él?{;}leﬁﬁéd‘irﬂ/&'cﬂ&slflﬁllédearft%r @Ja%n% BR{ARE hﬁpr&ﬂﬁaﬂe nature and
may conpri se surface nodification to inprove the réinforcing effect.
Nanopar t isoifess. Whgn aprdiedso hiselsfratrathealobomdye APL mawlhetsybstaihellp ohgner may

al so cont,ai ayers or i ons  of. rernfo cin aII woven

mat e | al dtngreg PERR BropliE¥oPiiRn ShisiBprigRen pereroiab Bk RkED oo iee a
screen. ldficp eoRing@ Mg ihaBRictic AMNCMARSRO BRMaPoBim@Relutibe uprhié'HQﬁé SN@YION
conprise different 15materials. In sone enbodi nents, the polyneric regions
cog}%)ﬁ i se sabyentjateremoeskafion goasinga Thamphanesig ATl e be pobimanized andoime
enbodrnen yr f

ol ymer &y iRARPh Ok A5 EaR kB0 o R SR L R R e

pol ymer, diing hIiCeditaliep@scntlp pedfbmkeempalimerts, the pnﬁfaﬂayem QBérmR bl E boridee

pol ynmer of the polyneric region has a work to failure of at |east about 5,
15, 20, 28atkagongshithedascrarderan thy ghbayer. In additippalpseseathopisyredspect, the
di scl Osure?nﬂfoﬂt %I‘E? thida 1@9@ Iﬁlca gétﬂigd @%&qgés'?gné ?ﬂﬂé Pﬂm%?‘f Erbre(;rt ¢

conpri sing ﬁrovrdr ase arrrer aving a first ma or surface,
sechd nmgjobymsurhpae and at | east one aperture for hol ding a workpiece,

said aperture extending fromthe 25first najor surface through the base
carrier to t hdndudkmas plary wabqdiments EPRITHT HE OMIERT SFRYRES SFNs i

aperture gfclaftoned ch¥cidl hidisk fuinf 26@s@fmolbBc RRRE a§BIYhly&foxyphenol-
endcapped novolac resin, or combinations thereof. In some exemplary embodiments, the
primer layer comprises a phenolic resin selected from a cresol phenolic resin, a resol
30 phenolic resin, a polyhydroxy phenolic resin, a hydroxythiophenol phenolic resin, a
polythiol phenolic resin, or combinations thereof. Commercially available polymers or

resin materials may be used in a primer layer in an APL. Chemlok™ 219, a phenolic resin
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(b) applying a priner layer to at |east one surface of the base carrier,
wherein the prinmer |ayer conprises at |east one of a phenolic resin or a
novol ac rwei2n10/078312 applying a tie |ayer adjoi ning the pCIrASzo0oaywT?
wherein the tic |layer 30conprises at |east one of an am no-functional epoxy
resin or a hydroxyl-functional epoxy resin; and WO

2010/ 078312PCT/ US2009/ 069672 (déﬁ plying a polyneric |ayer adjoining the
Lie | ayerivalgidt Bpm karé Goa anh SCDayrMolsrpok SHEIonh SORPHaY B Tl onal

I _ . ; i DL ] the ti
Payeror ARG BT R AT QSR B R L HEAT BB SEie

e?enﬁlary}bhﬁombmgnssthhaﬂ5ﬁ3®hmﬂmﬁmbhhﬁhm&ﬁﬁpﬁhﬁﬁﬂsﬁﬁambmgapﬁnkemgm'one
of the primer layer, the tie | r . Qr_the polyneric layer to repove at

| east a [of ?Sﬁﬁg‘c‘ﬁmtwré-B?tggﬁﬁ-é?%sék]\?gr(@rkleﬁa]sm @@s_ﬂﬁt%ﬂﬁ%&’eﬁﬁ@ ted
enbogi nents, g ah&iﬁ%half&&@rgﬁ% BEbRiERE, ha¥%eleast DS afbrd-fud¥ nat ép&x@/e

polyneric |layer 1s applie spray coating. In other exenpla
enbodi mentsn ot hedrppylyfoectional gpay réssn aplole fudsyiohd gporat ickig. & pofableeric film

i sing the i - ti.onal polynmer to, 10the tic |ayer. | th
copbct | (REIERTE iR Boldiob BT chBRHERT on kb (e SRS abover
descri bedcigenbier 5i3dedcsAat @ethadd pdlfhe8ERRLREMSlable HOMELIACLHONPT i si ng:

(a) providi ng a doubl e-sidéd | appi ng" nachi ne having two opposed | appi ng
sur f aces (rryaN§Pngl e- si ded | appi ng nachi ne; 15(b)providing the carrier of

B surf ace. e R RanMRRAf bReu GRS R S Rt Ahle Tap Rl o P! 1ol

maj surface, a seco ] or one ur ly%?rholding

a wor kpi eppriséd dpslpdutidtionalext@met pdyheo mipagichiar skeni@h8rensivdiraess, tthe ough
the base carrier to the second major surface, wherein the circunference of
sai d aperitasyangte-funstigpad pelymer campEsas frarastinksyd wrpBanpplymgr ringtherand 20

further \(/)%,}g@gjcaﬁy %%b{)(ﬁgl%btsaatﬁ&{s{ i()jtpé,:%fgfle éﬁ&elf far(;étl th%‘ﬂeqque?%rftﬂ@gol fneﬂEsl Zast a

portion I'tst an second rmaj or surfaces ¢ rrse
pol ymer i dayeegbmpriscsai diiedanyg rerdddilmegi on conpri sing at | east the follow ng

confy i Ses at | NEUSOBAL ST BHEHBEPE: Pisal s bFIAIHG P51 TSEORBIEo 25(2) o 11 c
o1 SRS DD dmyesio e e et camoies | oo
resin; ankhe(@pwdpatrieneniscremayesufadpatiyniigid t¢ Heve the wakseceaor veorkpidecsopposi t e
the between the abrasive platens while remaining thin enough to be used to lap the very thin
workpieces desired in the electronics and related industries. Generally, it is desirable for
20 the thickness of the carrier to be less than the desired final thickness of the workpiece.
The polymeric layer should not cause undue dulling of the abrasive or undue wear of the
abrasive surfaces which it contacts and it should be resistant to chemicals present in the
working fluid.
In some embodiments, it is also desirable to avoid interactions with the abrasive
25 which may lead to dulling. In still other embodiments, polymeric layers with substantial
wear resistance are desirable. It has been found that materials which exhibit a large work
to failure (also known as Energy to Break Stress), as demonstrated by a large integrated
arca under the stress versus strain curve, are particularly well suited as wear resistant
materials in this application. It has been determined that polymers having a work to
30 failure of at least about 5 Joules, at least about 10 Joules, at least about 15 Joules,

20 Joules, 25 Joules, 30 Joules, or even higher can be used as wear resistant polymeric

layer for carriers.
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prinmer |ayer, wherein the polyneric |ayer conprises an isocyanate-
30finctional polyner; (c) providing a workpiece; (d) inserting the

wor kpi ecewOonbw/a7eazaperture; WO 2010/ 078312PCT/ US2009/ @634/82000@%96MBer t i ng
the carrier into the | appi ng machi ne; providing relative notion

bet ween the workpi ece and the | apping surface while maintaining contact
bet ween the | appi ng surface and the workpiece; and (g)renoving at |east a
portion of theﬂp e 6omBIiFing BP0 B 1SRN OFRYST MBHDS 2 theriepii g f | ui d

|s provi C{ﬁ%gfbfplatsﬁf P{/ %iflﬁfo%s Qﬁetr&ﬁ? FTF&E %@%}%ﬁ%ﬁ& oﬁ;gﬂ&g rﬁi}elgélﬁ&&& Ofdss of

surf aces, ona erein the wor onpri ses -abrasiv

parti cl esolymers esmaionlyerséoneldas ys thtinel asictetastonives. | Bipppoigmomahdyise i s a
doubl e- si ded | appi ng machi ne havi t opposed | appi ng surfaces and
further é‘@ﬁg?‘l%ﬁ%ﬁf P%@f%ﬁ%&n%%t%&f M. Réet GINHRE feaRatHieo PR and the
two opposgdinbanpknch foRGES o AL ! | ¥t A&t inRREMEENHEhe
Iapﬁ?ng su Pgbesbanéﬁgﬁgﬁﬁgﬁﬁ%?ecgég?ﬁgg?her e eﬁ%ﬁ§§§&%ﬁ§gglnentg, at

| east oneobfmérfrelayendo oppb ste dptimplputrgy.s lr foavesnlpaimpents e polymeric layers

t hr ee- di nensi onal , HgﬁéUﬁed, Hi ed-a rgf%vq:aﬁticle. In further exenplary
enbodi merPd CqmRise rEiplgiays g shapicaly HSIPEPOYPISIS g abr asive article

conpri ses di anpnddipieh kd ngés@;@ssﬁlrg%gfopﬁgﬁlrﬁéaﬁaﬁbﬁspr@)m@&saﬂﬂolryrﬁertbi Apgs. In
addi ti onal exenplary enbodi nents, at |east one of 15the twd opposed | appi ng
sur f aces dsoimghly slwl%bet alde tq wphstand the ch¢micelenvapmmentiod dhatepirisg op¢retieret hod
enploys three-di nensional-. textured,. fixed-abrasive articles conprising

i el o PadRGREA o BRI T AT R P R TBTB Bl e

sur f aces ®@ftaini@lyesRR pichBEhiveehe ddbir80 dRerRiFhiadsifRdeSo thidworkaiddgdof the
i nvention enpl oys three-dinmensional, textured, fixed-abrasive articles
conpri si rigARoddang meryRpgisetay Bedslyamaisdavs.i Preferisd pabimass cepprisegthcone of

the two - of - I | I I i t he
ot hod e i 25 Oht i ARy ARBIGRR A Aoy, deRi BORO0LERIES:

conpr i si ngpddoabdadoagihbeot rRilescthas@ddaded from thd rvdetionvdfetydioxyt teemdhiagsdtond
aggl onmer at es conpri se bi nder ,different fromth i nder of th

t hr éﬁ_- i RO AT ,flﬁreasﬁl}?@a{mfﬂqi Redc e TSR EP P11ty @%SO%FW% B S her
e”bOd'”E@ﬁ®b§&ﬁ(ﬁb§ﬁhﬁ%§%fm@ﬂﬁwﬁr[ﬁﬁ@%§y9@h&ﬁﬁbka@§oﬁﬁn@hgbﬁﬁét one of

t he two opposed | apping Surfaces of the lapping machine. In sone

enbodi nmemtodyur¢thenedoapbeadiicded by appyangond chosskenkisg reeplicrse Pngyprefesedgl e- si ded
| appi ng machj.ne and the base carrjer..includes at |east one pol ric region
on' L he s FPalEcaE St sufe rarihp b tiishramtctrnat Pl GRRe R of {he

| appi ng megGpicnem™ BOVardilabie il Chémakd 088, At @duey, atT)OR%h ah atiphadicigavent i on
w || becone apparent to those skilled in the art w thout departing fromthe
scoPe andirepitid diagine prich as Bilaspicdt 30@algo availaply fpon@/eresaLpar/ US2009/ 069672

ool borlagAL RISl R Pk oy BT bl
enmbodi menWsickia¥e JIeenscinse bé bad 3 bieygolamer @y JIfulid fresent ldvestidnat ed
The organic coating can be applied to the base carrier and/or polymeric layer by
conventional techniques including spray coating, dip coating, spin coating, roll coating, or
25 coating with a brush or roller. Spray coating is presently preferred, preferably by spraying
a polymer dissolved or dispersed in an organic solvent. Several adhesion promoting layers
may be applied in sequence creating an adhesion promoting layer which comprises
multiple layers.
Multiple pass spray coating, wherein each layer is allowed to partially dry before
30 application of another layer, is particularly preferred. While not wishing to be bound by

any particular theory, it is presently believed that a certain amount of residual solvent in

one or more layers may be beneficial to facilitate interdiffusion and/or chemical reaction
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bel ow by way of the follow ng Exanpl es, which are not to be construed in
any way as inposing limtations upon the scope of the presently described

i nvent i orwwoQnivdiesieontrary, it is to be clearly underst @ou/ushew/os®mssnrt nay
be had to various other enbodi nents, nodifications, and equival ents thereof
whi ch, after reading the description herein, may 10suggest thenselves to
those skilled in the art wthout departing fromthe stpi rit of the present
di scl osurbstwgraythe primer Brepaddhe tinkyeppedoedic ¢k daves and the polymgrdaysF. mbhe,

not wi t hst amdi . u i [ gggis 3 tiing fonrth the
broad scope 01?9){ hg%ofp legg%gluir@rdaeglgédalsgro Sﬁg{;%gggga??%ﬁeﬁ%%%@r%i(fgglp&vlg?ét}es set
forth in dfadghspeciSdation afifhcesPladechépor 4 eariag opfaewirseichudag thossi bl e.  Any
nunerical value, 15however, .inherently contain certain errors_necessarily
resul ti ngcwwaﬁhﬂpﬂﬂwmea?aaﬂ%mdébq RN fahe PRy RoRe LRt |98 osE i ng

measyr engpt; tabi . : t t 1 10 01 Y g [
appl i?Jcati or%é%%}étvﬁgggol\é?érr%(’n%ag%? érgaﬁ?g%?@nﬂng%to @Iﬁfeﬁfg 15%@3%5()5 dc-i)}fﬂllét 1%1518 ai ns, each
nuner i calcaparaneitechahtowind anothtreasy bbselentetshaseddn achidvighoptohaltutiditynefmber of
reported significant digits and by applying.ordi nary roundi ng.techni ques.
20uner o bt PGP HEEATSS 2D R F P agm e B SRR S A Bdhs Pai S Rfca)
supply hayseme chbelindsts AR AR is fifsd Wheiedo th¥basd/BdraEl RIISwER DY adignaskl m
219, a m xed pol ynmer adhesive for bondi ng castabl e urethane el astoners to

met al s, abapolsimicsciayem Lord Corporation (Cary, NC) ("Lord"). C213

Chem ockl m 21 m _xed pol r i [adhesive .t o baond. cast abl e uret hane
o ol omer 5 to e RE BRI At R GPEMERALS sthel M eciar Rt Gl

( 2- but anci@gsiotost ¥@Rtcaical radilleothéramdehéthh&Ghed aallti-Cyer AL @ukee, W
1248 Thi nner 248, a solvent m xture, available fromLord Corp. (Cary, NC).

PMEA 1, 22Phopanbapuiucrrsdonsehgicdhnathensatiageyithihe Spspestriraathednitiel 1 r om
Ao RTHgEks 0 LIRSl RSN R,
I nc. ( Darbyurys tHeTitial Bs24¢ 010s6B R ARESHi hdS20. Qe @6 972 APLs may be applied in

15 sequence to the base carrier and one or more APLs may be applied in sequence to the
polymeric layer followed by joining of the outer most APL of the base carrier and
polymeric layer. In some embodiments, a preferred multi-layer APL comprises a first
adhesion promoting layer comprising a dried and cured C219 compound adjacent to a
second adhesion promoting layer comprising a dried and cured C213 compound.

20 It is known that different lapping applications may require different levels of
adhesion between the base carrier and the polymeric layer. A lapping process employing
corrosive polishing solutions, high temperatures or having high degrees of shear
transferred to the carrier may require higher adhesion between the base carrier and
polymeric layers compared to a process employing less severe conditions. The selection

25 of the adhesion promoting layers subsequently may depend on the lapping process
conditions and or workpieces being abraded.

Prior to applying an APL to the base carrier surface or polymeric layer surface, it is
often desirable to clean the surface. Conventional cleaning techniques may be employed,
such as, washing the surface with a soap solution followed by rinsing with water or

30 washing the surface with an appropriate solvent, e.g. methylethylketone, isopropanol or
acetone, followed by drying. Depending on the composition of the carrier or polymeric

layer, cleaning with an acid or base solution may also be useful. Sonication may also be
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V125 Versam di m 125, a reactive polyam dc resin, available from Cognis

Corp. (Cncinnati, OH). C7604 Coat-OSillm 7604 (fornmerly known as Silwetim
L- 7604), wo=phiowesie-f uncti onal pol yether wetting agent @&caiusaiomcderom
Monmentive Performance Materials (Al bany, NY) Dow 7 Dow Additive JIM a
wetting agent avai | abl e from Dow Chem cal Corp. (Mdland, M). L83

Adi prene' m L83, a TD1L - term nated pol yet her based prepol yner avail abl e

from Cherﬁseql 0 @srymctionmithitebihioye clorping E3boidEehatddisonalizopiasma | i qui d
t
i oot nyt SRl bl nBudh K 8 Ol by B e ADE EpBrond SRIBIRCL e

LA.) ElOGecE’itﬂﬂplB;Jpa&f[MléﬂDjz)whal theqjasejcaaanﬁfmmgcwdteans aenctdlj €8, stsinkessrbtetlur e of

the 2, 4- and 2 6- |soners of rgeth yl t.hi ot ol uenedi m ne avail able from
Al bemarl e, OorﬁsomBS A lﬁ&ﬁfx‘&et c|base garggiscomnRengias 2 F%FP HATahesi on

pr onpt er ’ce‘?a\fﬁbl pRIr&rdd rﬂ@ﬂaﬁ}'}ﬁ{lﬁé{@étéel ahf %t%fnﬁ‘éé& kt%@la'PreﬁeHEd p&l&'%mnéhhé eboro,
MA) . Mb CabOSi I TM Mo avai | from Cabot Tuscul a SK6233

SCOT CHKORRImoS@3® lynaara,i thahioela‘sﬁopm@fvle@wﬂammb@@ttlonmmeof I\/N)e EALBAr hay

sol ution of 49.95% 021?#{‘] 49, gg 0, VEK, andf 1% al | ercenﬁ es based
on wei ghtPNaEbEET W Hers Ay agflitisEochosts faysns /1 Sg-alorgae ﬁ?qr%\ges
based on Mg} B¢ plofedl@AodesiBb %dt@)@t&fcaﬁ%rg%éd%gll%‘}&n%g/ﬁlg $ORFQRamned . and

0.1% Dow 7 (all percentages based on weight). Urethanel
particles or fibers may be added to the polymer. Preferred reinforcing fillers are inorganic

10 in nature and may comprise surface modification to improve the reinforcing effect.
Nanoparticles, e.g. nanosilica, may also be of utility. The polymer may also contain layers
or regions of reinforcing matting, typically woven materials, e.g. polymeric fiber matting,
fiber glass matting or a metal screen.

In some embodiments, the base carrier and the polymeric region comprise different
15 materials. In some embodiments, the polymeric regions comprise a polymeric coating or a
laminated polymeric film. In some embodiments, cach major surface of the carrier
comprises two or more polymeric regions. In some embodiments, the regions comprise a
urethane polymer, which can be a crosslinked polymer. In some embodiments, the
polymer of the polymeric region has a work to failure of at least about 5, 15, 20, 25,
20 30 Joules, or even higher.
In yet another aspect, the disclosure relates to a method of making a coated lapping
carrier comprising;:
(a) providing a base carrier having a first major surface, a second major surface
and at least one aperture for holding a workpiece, said aperture extending from the
25 first major surface through the base carrier to the second major surface, wherein
the circumference of said aperture is defined by a third surface of the base carrier;
(b) applying a primer layer to at least one surface of the base carrier, wherein
the primer layer comprises at least one of a phenolic resin or a novolac resin;
() applying a tie layer adjoining the primer layer, wherein the tie layer

30 comprises at least one of an amino-functional epoxy resin or a hydroxyl-functional

epoxy resin; and
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A two part urethane coating consisting of 10 g MEK, 36.0 g L83 and 3.6 g of
a prem x of 82.00% E300, 16.30%titaniumdioxide, 0.43% Mo and 1.27% Dow 7
(all % bawecdomw7s@mzght). E58219 A 75 pmthi ck thernopl agCirawsasewbwne fil m
Est aneTM 58219, commercially avail able from Lubrizol Corp. (Wckliffe, OH)
PE1L A 1.4 ml| (35.6 pnm thick polyethylene terephthalate film Ml ccul ok

D Bl end An 80/20 % w w solution of a Phenolic Resin with a Cresol Catechol
Novol ac (CCN) (Eesi rrplyinga pelyastie layer sdieiningdhe e Fayahyvhesin thoqelymaepg

Carrier Strlpgkﬁgcg&>n§% Bq&% ﬁﬁ@hb@f ER%Tgollomnng steps were carried
to prepare the carrier Sdrface or Coatl n Strip carrier in
concentrated HMcatmﬁleﬁletiﬂmq@m at Ieadt oaSdF ﬁb‘elpmmy laydStthe fralaler dvithe soaki ng

carrier in Strlp rnight. 2. Scrape off all of ol d uret hane
coating (1OYEsHA! ayey is P@H%@e?m A g solerh Tp spmgsxapplary g qbodlments the

20104 078 : Vi using a
rlgh% angﬁéﬁgggﬁgg?nd Qﬁg@ﬁ&gm%ﬁfﬁgggéﬁogg% gﬁ%?%@ﬁ%ngﬂg} f?@%’Iecx)npany,

St. Paul ,poﬂleerlc ByerBo randwe qp ddasishpantiom ofths Mirginnd smb@nt Padso(@rGenthany, St.
Paul , a b" ital Sander Store carrier

over ni gmpre 61?63 Eﬁb?ﬁaleﬁﬁr #; 1?13&981?6 &ﬁﬁ © RURET Ry iy, R AYSRF (helyaeic ger
carrier wh lf%dWsﬁary'déﬁﬁfﬁg %@tﬁ&%&ﬁﬁlﬁ%bo%ﬁmetﬂ@%he pdnciBURed Oon a 5"

Random O bi Sander . off the carriers with a clean cotton cloth
s oaked i rapNEw b}l@mlwsmg a mhgreemmﬁlérs cquhpthsidg the4socanage- ﬁmcﬁmﬂk pakyntcape (3M
con ng;&ﬁigkﬁggl . 10.Wpe off the carriers with a clean cotton cloth
In another aspect, the disclosure relates to a method of lapping using the above-
described double-sided coated carrier embodiments, the method comprising;:
(a) providing a double-sided lapping machine having two opposed lapping
surfaces or a single-sided lapping machine;
15 (b)  providing the carrier of any of the above descriptions, comprising a base
carrier having a first major surface, a second major surface and at least one
aperture for holding a workpiece, said aperture extending from the first major
surface through the base carrier to the second major surface, wherein the
circumference of said aperture is defined by a third surface of the base carrier, and
20 further wherein at least a portion of the first major surface or at least a portion of
cach of the first and the second major surfaces comprises a polymeric region, said
polymeric region comprising at least the following adhesion promoting layers:
(1) a primer layer, wherein the primer layer comprises at least one of a
phenolic resin or a novolac resin;
25 (2) a tie layer adjoining the primer layer, wherein the tie layer
comprises at least one of an amino-functional epoxy resin or a hydroxyl-
functional epoxy resin; and
3) a polymeric layer adjoining the tie layer on a side opposite the
primer layer, wherein the polymeric layer comprises an isocyanate-
30 functional polymer;
(©) providing a workpiece;

(d) inserting the workpiece into the aperture;
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before nounting carrier on the spray painting board. 15Carrier Coating and
Curing The follow ng detail ed steps and procedures were carried out in
pr epar i ngwvohel0Exsspl es. Al |l percentages are expressed agCparsceaemes by
wei ght of the particular conmponent in the conposition, unless otherw se
indicated. In the follow ng exanples, all coatings were applied to the base
carrier as a spray 20coating applied froman organic solvent. Al spray
coating was ddAk wiitserangie Pairst ingy thgylapjime 8¢iHpe:3M 16000 Pai nt Preparati on

System (3M Corppany, .- Payl . . T I LL: Lo t . t to 60
psig. The pressure parf\glfi ﬁlgq%lgtz“ﬁ e a%%gﬁa“ﬁ%%?gﬁeﬁxéﬁk \C Eezaéldrp}gle g“'ﬂﬁlﬁl [ ?\%fﬁgeprayi ng
so that the condidmengidngcaonsibstverh tivd hppihl girfaéelandehcvosvkpicessmde ( HVLP)
practices. 25 E$<anpl e 1 Primar I.Spr(gty ei ght passes of the follow ng

pri mer formul 481 on T6HOYIRE 8 |castia nortien Qffthe RETPATEI er . 30C21950. 0%

Met hanol 50. 0% ' : k ' :
201857 078312F>CTI}ﬁl ﬁlé%,(%% o@gé'?%ﬁyozdmés%?’gds‘;’ %?%ﬁﬂ‘%hai%%%@‘?@%é %Igfr?p%\}% ng prinmer

f or mul at ihﬁttv_ve:m thhwosdgeamadnd t@dap;ﬁng hfrfaccag, ropéonalmmwﬁp@%m&r@ﬂmao. 0%
Spr ay 16 PSS Br e PB oG AHRBSTR RS 2 B By BPP P FRVEL &) do o
the carri®ublelddedlidHin®Machine having two opposed lapping surfaces and further

comprising providing relative motion between the workpiece and the two opposed lapping

10 surfaces while maintaining contact between the lapping surfaces and the workpiece. In
other exemplary embodiments, at least one of the two opposed lapping surfaces comprises
a three-dimensional, textured, fixed-abrasive article. In further exemplary embodiments,
the three-dimensional, textured, fixed-abrasive article comprises diamond particles and/or
agglomerates disposed in a binder. In additional exemplary embodiments, at least one of

15 the two opposed lapping surfaces comprises pellet laps.

In certain embodiments, the method employs three-dimensional, textured, fixed-
abrasive articles comprising diamond particles disposed in a binder as at least one of the
two opposed surfaces of the lapping machine. In some embodiments, the method of the
invention employs three-dimensional, textured, fixed-abrasive articles comprising

20 diamond agglomerates disposed in a binder as at least one of the two opposed surfaces of
the lapping machine. In some embodiments, the method employs three-dimensional,
textured, fixed-abrasive articles comprising diamond agglomerates disposed in a binder
wherein the diamond agglomerates comprise a binder different from the binder of the
three-dimensional, textured, fixed-abrasive article.

25 In yet other embodiments, the disclosed method employs pellet laps on at least one
of the two opposed lapping surfaces of the lapping machine. In some embodiments, the
double-sided lapping machine is replaced by a single-sided lapping machine and the base
carrier includes at least one polymeric region on the surface of the carrier which contacts
the abrasive surface of the lapping machine.

30 Various modifications and alterations of this invention will become apparent to

those skilled in the art without departing from the scope and spirit of this invention, and it

-18-



124850. 0% Al low to air dry for approximately 10 m nutes. 4. Spray 16
passes of the follow ng adhesive formul ati on over the second side of the
15carri erwOCRMABEZ10% T24850. 0% Al low to air dry for appPoXiusateiogIcin

m nutes. 205.Dry and partially cure in a wal k-in oven at 120C for 30

m nut es. Uret hane 6. Spray 15 passes of the follow ng urethane

formul ation (formed upon m xing Parts A and B) over the first side of the

carri er: sheulpderunderstopdithet Hregngengipn 8HE G0 bos browsl pahe iBseENe x(37. 9 g)
C300s! D LS R G RIRUAR. 0 7 Oy ond parcaly euce Lo 2
Spray 15 passes of the preceding urethane formul ation over the first side
of the carricr. 9. Dry and cure in V@lamplgs oven for 15 minutes at 120C
10. Spray 15 passes of the foll ow ng urethane formulation (fornmed upon
m xihg Parts Exemplary embodiments have been described above and are further illustrated
below by way of the following Examples, which are not to be construed in any way as
imposing limitations upon the scope of the presently described invention. On the contrary,
it is to be clearly understood that resort may be had to various other embodiments,
modifications, and equivalents thereof which, after reading the description herein, may
10 suggest themselves to those skilled in the art without departing from the spirit of the
present disclosure and/or the scope of the appended claims.
Furthermore, notwithstanding that the numerical ranges and parameters setting
forth the broad scope of the disclosure are approximations, the numerical values set forth
in the specific examples are reported as precisely as possible. Any numerical value,
15 however, inherently contain certain errors necessarily resulting from the standard
deviation found in their respective testing measurements. At the very least, and not as an
attempt to limit the application of the doctrine of equivalents to the scope of the claims,
cach numerical parameter should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding techniques.

20 Where not otherwise specified, materials were available from chemical supply

houses, such as Aldrich, Milwaukee, WI.

Materials
Chemlock™ 219, a mixed polymer adhesive for bonding
C219 castable urethane elastomers to metals, available from Lord
Corporation (Cary, NC) (“Lord”).
13 Chemlock™ 213, a mixed polymer primer/adhesive to bond
castable urethane elastomers to metals, available from Lord.
MEK Methyl Ethyl Ketone (2-butanone), a solvent available from
Aldrich Chemical Co., Milwaukee, WI
Thinner 248, a solvent mixture, available from Lord Corp.
T248
(Cary, NC).
PMMEA 1,2-Propanediol monomethylether acetate, a solvent available
from Aldrich Chemical Co., Milwaukee, W1
ES28 Epon™ 828, a bisphenol A diglycidyl ether available from the
Miller-Stephenson Chemical Company, Inc. (Danbury, CT).
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A and B) over the second side of the carrier:

Part A Prem x(375.0 Q)

L8360. 0% MEK40. 0% Part B Prem x(37.9 g) E30051. 0% C76044. 5% Dow 74. 5%
MVEK40. 0%wo.20fvoysand partially cure in a wal k-in oven aPCIAB00069632
12. Spray 15 passes of the preceding urethane fornul ation over

m nut es.

the second side of the carrier.

hours at
passes of
carrier:
m nut es.
second si
appr oxi na

13. Dry and cure in wal k-in oven for

120C_then 12 hours at 90C_Exanple 2 Prinmer 201 Spray eig
the f\p]Jsowi ng |pfarsasridf*bi2Aukaedctine pplyemedefesintaveilede §ont he
C21950. 0% Met harkalgh®. @9 Adiasantas, ). dry for approximtely 1
25 2. Spray ei ghtCqaaesed™0760(érinetlly dnbwg apBilwer™fo76id)at i on
de of (7be4 car r i gilicohe hgleboRophBictiRN alchbhgAYedQMhilale fromai r dr
tely 10 m nut e§.Momentive Performance Materials (Albany, NY)
Dow 7 Dow Additive 7™, a wetting agent, available from Dow
Chemical Corp. (Midland, MI).
183 Adiprene™ L83, a TDI - terminated polyether based prepolymer
available from Chemtura Corp. (Middlebury, CT).
Ethacure™ 300, a liquid aromatic diamine which is a mixture of
E300 the 2,4- and 2,6- isomers of dimethylthiotoluenediamine
available from Albemarle, Corp. (Baton Rouge, LA.)
Ethacure™ 100, a liquid aromatic diamine which is a mixture of
E100 the 2,4- and 2,6- isomers of dimethylthiotoluenediamine
available from Albemarle, Corp., Baton Rouge, LA.
C-515-71HR C-515-71HR, an adhesion promoter, available from Chartwell,
International, Inc. (North Attleboro, MA).
M5 Cab-0-Sil™ M35 available from Cabot Corp (Tuscula, IL).
SCOTCHKOTE™ 6233, available from 3M Company (St. Paul,
SK6233 MN)
A solution of 49.95% C213, 49.95% MEK, and 0.1% Dow 7 (all
C213A :
percentages based on weight).
A solution of 50% C213 and 50% T248 (all percentages based
C213B )
on weight).
A solution of 49.95% C219, 49.95% isopropanol, and 0.1%
C219A Dow 7 (all percentages based on weight).
A two part urethane coating consisting of 10 g MEK, 36.0 g L83
Urethanel and 3.6 g of a premix of 82.00% E300, 16.30% titanium dioxide,
0.43% M5 and 1.27% Dow 7 (all % based on weight).
E58219 A 75 um thick thermoplastic urethane film, Estane™ 58219,
commercially available from Lubrizol Corp. (Wickliffe, OH).
PEI A 1.4 mil (35.6 um) thick polyethylene terephthalate film.
Moleculok An 80/20 % w/w solution of a Bhenolic Rgsin with a Cresol
DiBlend Catechol Novolac (CCN) resin in an organic solvent (3M
Company, St. Paul, MN)

Carrier Stripping and Surface Preparation

The following steps were carried to prepare the carrier surfaces for coating:

L.
St. Paul
2.
3.

Strip carrier in concentrated 3M Citrus Stripper Gel (3M Company,

, MN), soaking carrier in Stripper Gel overnight.

Scrape off all of old urethane coating (if any).

Rinse off carrier with tap water.
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Adhesive (Tie Layer) 3. Spray 16 passes of the follow ng adhesive

formul ation over the first side of the carrier: C21350. 0% 5124850. 0% Al | ow
to air drwyofzoro/E@ggroxi mately 10 minutes. 4. Spray 16 pR€Tas2@/0696a2

foll owi ng adhesive fornmula on over the second side of the carrier:
10C21350. 0% 124850. 0% Al low to air dry for approximately 10 m nutes. 5.
Dry and partially cure in a wal k-in oven at 120C for 30 m nutes. 15

Ur et hane 6t Sprigma adharsd spefy aderneArIusiR A iaht eRgladi grovdaul a A

200 B, 1, L1 e g A B CLRRER T N0 PULEC

C76044. 5% 5. Briefly polish with a 3M Stripper Pad (3M Company, St. Paul, MN)
mounted on a 5" Random Orbital Sander.

5 6. Store carrier overnight.
7. On the morning of the coating day, briefly polish the carrier with a
3M Stripper Pad (3M Company, St. Paul, MN) mounted on a 5" Random
Orbital Sander.
8. Wipe off the carriers with a clean cotton cloth soaked in MEK.
10 9. Mask large holes with 4 1/4" blue 3M masking tape (3M Company,

St. Paul, MN).

10.  Wipe off the carriers with a clean cotton cloth soaked in MEK just

before mounting carrier on the spray painting board.

15 Carrier Coating and Curing

The following detailed steps and procedures were carried out in preparing the
Examples. All percentages are expressed as percentages by weight of the particular
component in the composition, unless otherwise indicated.

In the following examples, all coatings were applied to the base carrier as a spray

20 coating applied from an organic solvent. All spray coating was done with a 3M Paint

Spray gun using 3M 16000 Paint Preparation System (3M Company, St. Paul, MN). The
supply air to the gun was set to 60 psig. The pressure at the nozzle was maintained at
29 psig during spraying so that the conditions are consistent with High Volume Low

Pressure (HVLP) practices.

» Example 1
Primer
1. Spray eight passes of the following primer formulation on the first side of the
carrier:

30 C219 50.0%

Methanol 50.0%

Allow to air dry for approximately 10 minutes.
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Dow 74.5% MEK40.0% 7. Dry and cure in walk-in oven for 15 m nutes at 120C
8. Spray 30 passes of the follow ng urethane fornmula 25A and B) over the
second siwe 2ofo/a7k@2carrier: Part A Prem x(375.0 g) L8360COAShMBEANGD20 WO
2010/ 078312PCT/ US2009/ 069672 Part B Prem x(37.9 g) E30051. 0% C76044. 5% Dow
74.5% MEK40. 0% Dry and cure in wal k-in oven for 17 hours at 120C. Exanple 3
S5Primer 1. Spray eight passes of the followng prinmer fornulation on the
first side of My elghtrnasyes owlfgfsbowegwmﬁarﬁmg%@%%}w sesend sidgiof thgry f or
approxi mgtety. 10 mnutes. 2. Spray eight passes of the follow ng priner
formul ation on the second side of the carrier: C21950. 0% 15Met hanol 50. 0%

C219 50.0%

Methanol 50.0%

5 Allow to air dry for approximately 10 minutes.
Adhesive (Tie Layer)
3. Spray 16 passes of the following adhesive formulation over the first side of the
carrier:
10 C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

4. Spray 16 passes of the following adhesive formulation over the second side of the
15 carrier:
C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

20 5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
Urethane
6. Spray 15 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

25
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.

2.



Allow to air dry for approximately 10 m nutes. Adhesive (Tie Layer) 3.
Spray 16 passes of the follow ng adhesive formul ation over the first side
of the 208arion7831€21350. 0% 124850. 0% Al l ow to air dry Por/tsp@osdenntel y 10
m nutes. 254. Spray 16 passes of the foll ow ng adhesive formul ati on over the
second side of the carrier: C21350.0% 124850.0% 30Allow to air dry for
approximately 10 mnutes. 5.Dry and partially cure in a wal k-in _oven at
120C for 80 mites’ pawoféh@p@vgiaqum@thﬁ%ﬁnw}qmegmgt@?@f%éﬁé of gregpr ay 15
passes of foll owi ng urethane fornul ation fornmed upon m xing Parts A and
B) over tche irst side of the carrier: Part A Prem x(375.0 g) L8360. 0%
MEK40.0% 5 Part B Prem x(37.9 g) E30051. 0% C76044. 5%

9. Dry and cure in walk-in oven for 15 minutes at 120°C.
5
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
10
11.  Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
15
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
Example 2
Primer
20 1. Spray eight passes of the following primer formulation on the first side of the
carrier:
C219 50.0%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
25
2. Spray eight passes of the following primer formulation on the second side of the
carrier:
C219 50.0%
Methanol 50.0%
30 Allow to air dry for approximately 10 minutes.
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Dow 74. 5% MEK40. 0% 7. Dry and partially cure in a wal k-in oven at
120C for 3 mnutes. 8. Spray 15 passes of the previous urethane formul ation
(formed wworrorvws3lg Parts A 10and B) over the first sidecofustéve/ocwrzier. 9.
Dry and cure in wal k-in oven for 15 mnutes at 120C. 10. Spray 15 passes of
the follow ng urethane fornulation (formed upon m xing Parts 15A and B)
over the second side of the carrier: Part A Prem x(375.0 g) L8360. 0%
MVEK40. 0%4dhiosive (Brediye)37. 9 g) E30051. 0% C76044. 5% Dow 74. 5% MEK40. 0% 11.

Dry and parti aééjsr%ye%J%%S%Sﬂoefqhg\@olﬂgg);ﬂ%é)dﬁ%ﬁv%br&%?ﬁoﬁ%@e@th@jﬁ?éﬂtsf?i% ofthe g

12. Spray 15 p S prece uret hane tormul ation over
si de of tdamigarrier. 13. Dry and cure in wal k-in oven for 5 hours
at 120C, then 12 hours at 90C .. Exanple 4 Primer 1. Spray eight passes of

the follow ng priner fornul at$dd on the%(%st side of the carne 5C21950. 0%
5 T248 50.0%

Allow to air dry for approximately 10 minutes.

4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
10 C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
15
Urethane
6. Spray 30 passes of the following urethane formulation (formed upon mixing Parts
A and B) over the first side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
20
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
8. Spray 30 passes of the following urethane formulation (formed upon mixing Parts
25 A and B) over the second side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%

4.



Met hanol 50. 0% Al low to air dry for approximately 10 m nutes. 2. Spray

ei ght passes of the following priner fornulation on the second side of the
10carri erwOCRUABE310% Met hanol 50. 0% Al l ow to air dry for paparsecoometsety 10

m nut es. | SAdhesive (Tie Layer) 3. Spray 16 passes of the follow ng
adhesive formnul ation over the first side of the carrier: C21350.0%
124850. 0% 20Al low to air dry for approximately 10 mnutes. 4. Spray 16
passes of the followi ng adhesiPod B Biemir a on(ﬁy\ﬁeg) the second side of the
carrier: C21350.0% 25124850. 0% AEBOW t o air 5dyefor approxi mately 10
mnutes. 5. Dry and partially cUf@4in a wal«5¥n oven at 120C for 30

m nutes. 30Urethane 6. Spray 30 pasges of thé&5%0l 1 ow ng urethane fornmula A
and B) over the first side of thammarrier: BRarge,A Prem x(375.0 g) L8360. 0%
MEK40. 0% WO 2010/ 078312PCT/ US2009/ 069672

9. Dry and cure in walk-in oven for 17 hours at 120°C.

Example 3

5 Primer
1. Spray eight passes of the following primer formulation on the first side of the
carrier:

C219 50.0%
Methanol 50.0%

10 Allow to air dry for approximately 10 minutes.

2. Spray eight passes of the following primer formulation on the second side of the
carrier:

C219 50.0%
15 Methanol 50.0%

Allow to air dry for approximately 10 minutes.

Adhesive (Tie Layer)
3. Spray 16 passes of the following adhesive formulation over the first side of the
20 carrier:
C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

25 4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
C213 50.0%
T248 50.0%
30 Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.

25-



Part B Prem x(37.9 g) E30051. 0% C76044. 5% Dow 74. 5% VMEK40.0% 7. Dry and cure
in walk-in oven for 15 mnutes at 120C. 58. Spray 30 passes of the foll ow ng
ur et hane worzn@ssa f ormed upon m xing Parts A and B) ovem/usb@dsemond si de
of the carrier: Part A Prem x(375.0 g) L8360. 0% MEK40. 0% Part B Prem x(37.9
g) E30051. 0% C76044. 5% Dow 74. 5% MEK40. 0% 109. Dry and cure in wal k-in oven
for 17 hours at 120C. Exanple 5 Prinmer 1. Spray eight passes of the

fol | owi ndJistiaaer fornul ation on the first side of the 15carrier: Ml ecul ok

D bl end2 %. 0% l\@ﬁ}}?l P %SEM@Z&%%M@ ﬁ%{h%es %Tgl%ation (formed upon mixing Parts

A and B) over the first side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the previous urethane formulation (formed upon mixing Parts A
10 and B) over the first side of the carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
11.  Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25

06-



20Allow to air dry for approximately 10 m nutes. 2. Spray ei ght passes of
the following prinmer formulation on the second side of the carrier:
Mol ecul okwODi2bioa1813. 0% 25MEK12. 5% PMVEA12. 5% Met hanol 50 PO%UARA00IN6E6G2 ai r dry
for approximately 10 m nutes. Adhesive (Tie Layer) 3.Spray 16 passes of
the foll ow ng adhesive fornulation (forned upon mxing Parts A, B and C
over the first side of the carrier: Part A Prem x(200.0 g) E82850.0%
MVEK25. 0% Exapmned 0% 5 Part B Preni x(90.9 g) E10048. 0% C76041. 0% Dow 71. 0%
PMVEASO. 94, Part C Prem x(50.0 g) L8360.0% MEK40.0% Allow to air dry for
approxinaréﬁy 10 m nutes.

1. Spray eight passes of the following primer formulation on the first side of the

carrier;

5 C219 50.0%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.

2. Spray eight passes of the following primer formulation on the second side of the
10 carrier:

C219 50.0%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.

15 Adhesive (Tie Laver)

3. Spray 16 passes of the following adhesive formulation over the first side of the
carrier:
C213 50.0%
T248 50.0%
20 Allow to air dry for approximately 10 minutes.
4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
C213 50.0%
25 T248 50.0%

Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.

30 Urethane
6. Spray 30 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
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104. Spray 16 passes of the follow ng adhesive fornulation (formed upon

m xi ng Parts A, B and C) over the second side of the carrier: Part A

Prem x(2000Qog)07882850. 0% MEK25. 0% PMVEA25. 0% Part B Pr egciraS2®9f6gsy2

E10048. 0% C76041. 0% Dow 71. 0% PMVEAS50. 0% Part C Prem x(50.0 g) L8360. 0%
VEK40.0% 15 Allow to air dry for approximately 10 m nutes. 5.Dry and
partially cure in a wal k-in oven at 120C for 30 m nutes. Urethane 6. Spray
15 passes of the follow ng urethane formul ati on fornmed upon m xing Parts A
and B) over the first side of Petid Ramixer: €% 2A Prem x(375.0 g) L8360. 0%

VEK40. 0% 5 E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
5 8. Spray 30 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the second side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%

10 9. Dry and cure in walk-in oven for 17 hours at 120°C.

Example
Primer
1. Spray eight passes of the following primer formulation on the first side of the
15 carrier:
Moleculok Diblend 25.0%
MEK 12.5%
PMMEA 12.5%
Methanol 50.0%
20 Allow to air dry for approximately 10 minutes.
2. Spray eight passes of the following primer formulation on the second side of the
carrier:
Moleculok Diblend 25.0%
25 MEK 12.5%
PMMEA 12.5%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.
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Part B Prem x(37.9 g) E30051. 0% C76044. 5% Dow 74. 5% MEK40.0% 7. Dry and
partially cure in a wal k-in oven at 120C for 3 mnutes. 8. Spray 15 passes
of the prwoediogsiizet hane fornul ation on the first sidePofi/ush@on@wazrricr.

9. Dry and cure in walk-in oven for 15 mnutes at 120C. 10. Spray 15 passes
of the follow ng urethane fornmulation (formed upon m xing Parts A and B)

over the second side of the carrier: Part A Premx (375.0 g) L83 60.0% MEK
40. 0% ParAdigsive fhieLayer). 9 g) E300 51. 0% C7604 4. 5% Dow 7

3. Spray 16 passes of the following adhesive formulation (formed upon mixing Parts
A, B and C) over the first side of the carrier:

Part A Premix (200.0 g)

E&28 50.0%

MEK 25.0%

PMMEA 25.0%

5
Part B Premix (90.9 g)

E100 48.0%

C7604 1.0%

Dow 7 1.0%
PMMEA 50.0%
Part C Premix (50.0 g)

L83 60.0%

MEK 40.0%

Allow to air dry for approximately 10 minutes.
10 4.

Spray 16 passes of the following adhesive formulation (formed upon mixing Parts

A, B and C) over the second side of the carrier:

Part A Premix (200.0 g)

E&28 50.0%
MEK 25.0%
PMMEA 25.0%
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%

15
Allow to air dry for approximately 10 minutes.

5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.

9.



4.5% MEK 40.0% 11. Dry and partially cure in a wal k-in oven at 120C for 3
m nutes. 12. Spray 15 passes of the preceding urethane formulation over

t he secomlo=nt78f12t he carrier. 13. Dry and cure in walPKTius2awem6nr 5
hours at 120C, then 12 hours at 90C. Exanple 6 Primer 1. Spray eight
passes of the follow ng priner formulation on the first side of the
carrier: 5Ml ecul ok D bl end25. 0% MEK12. 5% PMVEAL12. 5% Met hanol 50. 0% Al |l ow t o
air dry ﬂé@ﬂﬁﬁﬁroxinately 10 minutes. 10 2. Spray eight passes of the

D1 bl ond28 0% NEKE2 S T GRAmE Y SR B RERE PEm R ATlorh FuF gl s i, =o' o

appr oxi meA ehd Bl Overithafiss side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the preceding urethane formulation on the first side of the
10 carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
11.  Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25
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Adhesive (Tie Layer) 203.Spray 16 passes of the follow ng adhesive

formul ation (formed upon mxing Parts A and B) over the first side of the
carrier: warz10A78351em x(200. 0 g) E82850. 0% MEK25. 0% PMVERZF/US200PA61678

Prem x(90.9 g) E10048. 0% C76041. 0% Dow 71. 0% PMVEA50. 0% Part C Prem x(50.0
g) L8360.0% MEK40.0% 25 Allow to air dry for approximately 10 m nutes. WO
2010/ 078312PCT/ US2009/ 069672 4. Spray 16 passes of the follow ng adhesive

A and B) over the first side of the carrier:

formul ati med upon m xing Parts A, B and C) over the second side of
the carrigr. Part A Prem x(200.0 g) E82850. 0% MEK25. 0% PMVEA25. 0% Part B
Prem x( 90 )
1. Spray eight passes of the following primer formulation on the first side of the
carrier:
5 Moleculok Diblend 25.0%
MEK 12.5%
PMMEA 12.5%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
10
2. Spray eight passes of the following primer formulation over the second side of the
carrier:
Moleculok Diblend 25.0%
MEK 12.5%
15 PMMEA 12.5%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
Adhesive (Tie Layer)
20 3. Spray 16 passes of the following adhesive formulation (formed upon mixing Parts

Part A Premix (200.0 g)
E&28 50.0%
MEK 25.0%

PMMEA 25.0%

Part B Premix (90.9 g)

E100 48.0%
C7604 1.0%
Dow 7 1.0%

PMMEA 50.0%

Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%

25

Allow to air dry for approximately 10 minutes.
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E10048. 0% C76041. 0% Dow 71. 0% PMVEA50. 0% Part C Prem x(50.0 g) L8360. 0%
MEK40. 0% Al low to air dry for approximtely 10 mnutes. 5. Dry and
parti al | younw/i7ss1a wal k-in oven at 120C for 30 m nut esPCOUS2II2(069672
6. Spray 15 passes of the follow ng urethane fornulation (formed upon
m xing Parts A and B) over the first side of the carrier: Part A
Prem x(375.0 L8360. 0% MEK40. 0% Part B Prem x(37.9 g) E30051.0% C76044. 5%
Dow 74. 5% NEKAPrawd 6 passexqf thiollowing adhesive fpreuiation (foamRd pporoénng PartpoC f or
3 mnutesy, g&y é?(n?%tﬂ%%e%&?c?ﬁae gf%lteggﬂgg:ecedi ng urethane fornul ati on over

e o e 20C .

the first ’si arrier. y and cure in wal k-in oven for 15
m nutes at 120C.

Part A Premix (200.0 g)

E&28 50.0%
MEK 25.0%
PMMEA 25.0%
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
5
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%
Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
10
Urethane
6. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
A and B) over the first side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
15
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the preceding urethane formulation over the first side of the
20 carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.

230



WO 2010/ 078312PCT/ US2009/ 069672 10. Spray 15 passes of the foll ow ng

uret hane formula on fornmed upon mxing Parts A and B) over the second side
of the cawoi2ero/o7®aet A Prem x(375.0 g) L8360. 0% MEK40. 0PCarseooB/obysem x( 37. 9
g) E30051. 0% C76044. 5% Dow 74.5% MEK40.0% 5 11. Dry and partially cure in
a wal k-in oven at 120C for 3 mnutes. 12. Spray 15 passes of the preceding
uret hane formul ati on over the second side of the carrier. 10 13. Dry and
cure in v k- iSprex Ehpsees of thhplipwing urethees fommlpsipe (forpesh upety mtsingarts

Adhesi ve/ pr ] I i . of the foll ow ng adhesive/priner

f or mul at izg%h%% ?%% t??%@%ﬁﬁ%@%@@?ﬁ%%@ar rier: SK623350. 0% MEK25. 0%
PMMEA25. 0% 20Al l ow to air dry for approximately 10 m nutes. 2. Spray eight
passes of the follow ng adhespyg/Appicix fo(Imslegi on on the second side of
the carrier: 5K623350.0% L83 60.0%

MEK 40.0%

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5
11. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
10
13.  Dry and cure in walk-in oven for 17 hours at 120°C.
Example 7 (Comparative)
Adhesive/Primer
15 1. Spray eight passes of the following adhesive/primer formulation on the first side of
the carrier:
SK6233 50.0%
MEK 25.0%
PMMEA 25.0%
20 Allow to air dry for approximately 10 minutes.
2. Spray eight passes of the following adhesive/primer formulation on the second side
of the carrier:
SK6233 50.0%
25 MEK 25.0%
PMMEA 25.0%
Allow to air dry for approximately 10 minutes.
3. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
30
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25MEK25. 0% PMVEA25. 0% Al low to air dry for approximately 10 m nutes.

3. Dry and partially cure in a wal k-in oven at 120C for 30 m nutes. 30

Ur et hane wo0.28pvEy3125 passes of the foll owi ng uret hane f@ecrusatmom6Dr med
upon m xing Parts A and B) over the first side of the carrier: Part A

Prem x(375.0 g) L8360.0% MEK40.0% 5 Part B Prem x(37.9 g) E30051. 0%
C76044. 5% Dow 74. 5% MEK40. 0% 5. Dry and partially cure in a walk-in oven at
120C for @etiangt es. 6. Spray 15 passes of the preceding urethane

formul atipn ov I.LS i : rriGe i

wal ko1 ovon 1o EE RIS, o8 MR RN fhion [ror by y BB EPL, o
ur et hane A endBl) atdrahe {ifsosidedf thpearrivrxi ng Parts A and B) over the second
side of the carrier: Part A Prem x

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
6. Spray 15 passes of the preceding urethane formulation over the first side of the
10 carrier.
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
8. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
9. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
10.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
11.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25

-34-



(375.0 g) L83 60.0% MEK 40.0% Part B Prem x (37.9 g) E300 51.0% C7604 4.5%

Dow 7 4.5% MEK 40.0% 9. Dry and partially cure in a walk-in oven at 120C

for 3 m riDeas10/078812 Spray 15 passes of the precedi ng ur @eCimarseoo®osysat ati on

over the second side of the carrier. 11. Dry and cure in wal k-in oven for

5 hours at 120C, then 12 hours at 90C. WD 2010/ 078312PCT/ US2009/ 069672

Exanpl e 8 (Cbnp%rative) _Adhesi ve/ Prinmer 1.Spray eight passes of the
Example 8\(£ opmarative)

fol l ow n ! Y@ornul ation on the first side of
Adhesive/Primer
1. Spray eight passes of the following adhesive/primer formulation on the first side of
the carrier:
5 SK6233 50.0%

MEK 25.0%
PMMEA 25.0%

Allow to air dry for approximately 10 minutes.

10 2. Spray eight passes of the following adhesive/primer formulation on the second side

of the carrier:

SK6233 50.0%
MEK 25.0%
PMMEA 25.0%
15 Allow to air dry for approximately 10 minutes.
3. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
Urethane
20 4. Spray 15 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%

25 5. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
6. Spray 15 passes of the preceding urethane formulation over the first side of the
carrier.

30 7. Dry and cure in walk-in oven for 15 minutes at 120°C.
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the carrier: 5SK623350. 0% MEK25. 0% PMVEA25. 0% Al low to air dry for
approximately 10 m nutes. 102. Spray ei ght passes of the foll ow ng

adhesi ve/Wwoi2omvo782nmul ati on on the second side of the c&CTitse009HB28350. 0%
VEK25. 0% PMVEA25. 0% 15Al low to air dry for approximately 10 m nutes. 3.Dry
and partially cure in a wal k-in oven at 120C for 30 m nutes. Urethane

204. Spray 15 passes of the followi ng urethane fornulation forned upon

m xi ng Parts Arawndl Bpassered! thhiollpwing urgthgac formuladioe 4formed upqognixing Parts

Pr eni x(3z§ﬁﬁ%§%0%%/§gg%egt@@/g§gf%% Bi: B Promi x(37.9 o) E0051 0% C76044. 5%

Dow 74. 5% partially cure in a wal k-in oven at 120C for
3 mnutes. 6.Spray 15 passes of the preceding urethane fornul ati on over the
first side of the Part A Premix  (375.0 g)

L83 60.0%

MEK 40.0%

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5
9. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
10.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
10

11.  Dry and cure in walk-in oven for 17 hours at 120°C.

Examples 1-4 used C219 as a primer layer on the metal carrier with a C213 tie
layer bonding the Adiprene L83 and E300 (or E100) urethane polymer layer to the primer
15 layer. Examples 1 and 2 had only five hours of cure time at 120°C. Examples 3 and 4 had
seventeen hours of cure time at 120°C. The additional cure time at the higher temperature
appears to improve the performance of the multi-layer APS.
Examples 5 and 6 used the Moleculok Diblend as a primer layer on the metal
carrier. An epoxy tie layer containing Epon 828 and Ethacure 100 bonded well to the
20 primer layer, and to the Adiprene L83 and E300 urethane polymer layer. Examples 5 and
6 adhered well to the steel carrier surface. The adhesion was so good that the standard
process for removing the urethane coating, an overnight soak in 3M H22 Floor Stripper
(3M Company, St. Paul, MN), did not cause the urethane layer to swell and release from
the surface. The coating had to be ground off with a 3M green bristle abrasive disc using a
25 right angle die grinder.
Examples 7 and 8 are Comparative Examples using an adhesive/primer layer
without an intermediate tie layer. The primer layer was SCOTCHKOTE 6233 adhesive,
and the polymer layer was Adiprene L83 and E300 polyurethane. Examples 7 and 8 failed

due to delamination of the polymer layer from the adhesive/primer layer.
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carrier. 307.Dry and cure in walk-in oven for 15 mnutes at 120C. WO

2010/ 078312PCT/ US2009/ 069672 8. Spray 15 passes of the foll ow ng urethane A
and B) oweo20tven788eond side of the carrier: f ormul a omCfrarseed/oe9wen n Xxi ng
Parts Part A Prem x (375.0 g) L83 60.0% MEK 40.0% Part B Prem x (37.9 Q)
E300 51.0% C7604 4.5% Dow 7 4.5% MEK 40. 0%

Test Methods
Test Method 1, Adhesion

A test method was developed to examine the adhesion of urethane coatings to the
surface of stainless steel coupons. Two coupons of each example were soaked in
5 deionized water at 53°C for 2 hours. After soaking, any coating that was not delaminated
or that could not be easily peeled away from the stainless steel was considered to have
passed the test. One coupon of the two was required to meet these criteria for an example
to pass.

Test Method 2, Polishing

10 Carriers were tested using a Peter-Wolters AC500 (Peter-Wolters of America,
Des Plaines, IL) double-sided lapping machine to polish 800 um thick, 100 mm diameter
silicon wafers. A polishing cycle involved the simultaneous polishing of three wafers
cach inserted within its own carrier for a 10 min. polishing time. The carrier rotation was
alternated from clockwise (CW) to counterclockwise (CCW) with each polishing cycle,

15 starting with clockwise rotation. The machine was operated at a platen speed of 96
rotations per minute (rpm) and a pressure of 9.65 kPa (1.4 psi) with the sun gear (inner
ring) at 14 rpm. Deionized water was supplied at 500 mL/min. to provide cooling and
swarf removal. The fixed abrasive pads were 4A - DT 6-015 Trizact™ Diamond Tile
(3M Company, St. Paul, MN) which were conditioned, before and between successive

20 tests, by running annular 600 grit aluminum oxide stones, one minute CW and one minute
CCW to establish comparable initial states of the pad surfaces for each test. Removal
rates of the wafers were determined gravimetrically. Unless otherwise noted, data is the
average of the three wafers per cycle. Uniformity of the removal rate relative to the top
wafer surface and bottom wafer surface was monitored by visually observation. Visual

25 asymmetry of the wafer edge profile after polishing indicated asymmetry in the polishing
rate, i.¢., the removal rate differed between the top and bottom surfaces of the wafer.

Test Method 3, Tensile

A tensile test method was used to determine mechanical properties of films. The
test generally followed ASTM D638 except that a sample gauge length of 25 mm and a
30 sample width of 25 mm were used with a crosshead speed of 101.6 c/min.

(40 inches/min.).
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5 9. Dry and partially cure in a wal k-in oven at 120C for 3 mnutes. 10.
Spray 15 passes of the preceding urethane formul ation over the second side
of the cawoi2ero/078012 11. Dry and cure in wal k-in oven foPCIUSh@gnssoar 120C.
Exanpl es 1-4 used C219 as a priner |layer on the netal carrier with a C13
tic layer bonding the Adiprene L83 and E300 (or E100) urethane pol yner

| ayer to the prinmer 15 |ayer. Exanples 1 and 2 had only five hours of cure
time at IBCMethedeMeear3 and 4 had seventeen hours of cure tinme at 120C.
The addi tional i | g I [e. r i e the
por formance. of ChaCHal tres P A% lAHEe hSBREL AL APRERBecial ARl @Y

Mol ecul okeddiubing bdthasssoakingisaprin laayguiconr sélhgomicAidigatciongfed vncrepoky tie

| ayer contai niigg |Epon 828 and Et hacure 100 bonded. wel | t? t he 20pri mer

| ayer, artPalgSidrdaRpingSiiie TIhgaausys salgtion FRIMAESIHEY HErT rapey ProERlipl es 5
and ad i : Iy ; I 50..good
et the o O o B o R it
soak in 3M HpRoR sdutidht qonpypEng (3MhGoMpBapy v&ight Basilicoiyarf dndidaatizause t he

ur et hane | ayer wel |l and rel ease fromthe surface. The cqQating had to be
ground of ¥t pe %mH@%&é{&b?ﬁ%faﬂ)@m&mr%eﬁwaw@éuefgg RB ad ctasy St angl e di o
grinder. ACSOOTMﬁ?cgggétgﬁw%ﬁt%&dGﬁlb@{,?{e&‘&mﬁgé,@ér%ﬁ%n xanpl es using an

adhesi ve/ pri ner r without an I'ntermedi’ate tie |ayer. The primer |ayer
was SCOTCHKOTHA 6i2aBalardsies pad 4 AadT toHE SpbiizanéM Diayend Wis (aAdilgrle frer 83 and

E30 | hane. les 7 and 8 failed d d i nat i f ot
ol Jher 1R iR ST ERE NS S Aieirgon B et ot Tofisoier Vs frowetod 1.
Adhesi on o th@EIatéﬁ?{;vlﬁﬁ(ﬂhé/\{%&hQﬁYﬁé QRE& dhQadx@MeNndriBd 38RERLEPinf AU et hane

coatings to the surface of stainless steel coupons. Two coupons of each
exanpl e wWéenwehkadel sili@uevafai wadmpanted irathe 530 cf.oF w 3hblig gearydlithe sapaki ng,

any coating that was nat del am.nated or .that.coul d not i eel ed
vy T o e Bgthie B8 al BT PBEkSEn Brabi B0 P8 By %2 tai e vBET. “one
coupon ofplideg oh\lb?) VoS taetdrfied Hoar MTEetkd flesewerd fladed dnfths caferefaimpl e to
pass. Test Method 2, Polishing 10Carriers were tested using a Peter-Wlters
ACSDD ( Peiienyipbide the e gy i 1080 4 D&g miates weis, then places s tep f Bhedinggspisng
machi ne t [ - [ 0 [ er Si|i S
pol 1 s ngtiser 2Pl id beEeblbetihe L TR AR ok rRp it The
i nsert ed tedat wieight d1s thewnnteaof the carfier was diibunvS Kpokitls thiengtat woight dihthecar ri er
rotation was alternated from cl ockw se to counterclockwise (CCW wth
each pol i%ﬁﬁ%%@@;@&b@,ﬂ ar i PYtagh TR2 Ef@&l\)ﬁ%@@”_ﬁ%iﬂ%ﬂ@gﬁﬁ CRhe'lTECRiI%He was
oper at ed Qt,y eg{égﬁgoﬁ%egﬂqﬁ o?8vé it YhsnPer mnute (rpm) and a pressure
of 9.65 kPa (1.4 psi) wth the sun gear (inner ring) at 14 rpm Dei onized
wat 20 was suppllicediC220’SBoveriplaten was ottt dWiodpmcadliisngn geat veasaotatedetroval .
The fixed abrasjve ds re 4A - DT 6-015 TrizactTm Di ganond Til.e (3M
Company. TPl iR AT s il 1 s b B s ST Bt
successi WflicdRls®aHSrorRY prdlidlisNGindMUredes§ OPhprelioat BhdHEpRA¥EHEVAtones, one
m nute CWand one m nute

double sided lapping process using a 6 um diamond abrasive, a 4A - DT 6-015 Trizact™

Diamond Tile pad (3M Company) to grind silicon wafers. The recycled, aqueous solution
25 contained less than about 0.5% silicon by weight. The test time for Test Method 4 was 10

minutes, after which, the platen and gear rotation was stopped, the weights removed from

the carriers and the carriers removed from the tool. The carriers were examined visually

for delamination of the polymeric layer.
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CCWto establish conparable initial states of the pad surfaces for each
test. Renoval rates of the wafers were determ ned gravinetrically. Unless
ot herw sewoabsdi7sflat a i s the average of the three waf er eCpars2@obes72
Uniformty of the renoval rate relative to the top wafer surface and bottom
waf er surface was nonitored by visually observation. Visual 25asymetry of
the wafer edge profile after polishing indicated asymmetry in the polishing
rate, i.e., theertevpealts parceasdpiowEsed bet ween the top and bottom surfaces
of the wafer. Test Method 3, Tensiler .1 A tensile test method was used
to deternm ne nechani cal properties of Plel ns. The test generally foll owed

ASTM D638 exteiiplé hat CarSanBakeduPysaegdic of Wﬁgmmawamaamhe wi dth
of 25 mMmwere used wilth a drosshead speed of | 101 chmn. (40

inches/min.). 1WD 20108878312PCT/ USBD9/ 0696 Dceinatits sroundiWopk Hole
Test met hod—4—subjectsthepotyrerictayer—copated—carriers— J

accel erafed wear test §?Ff\g bot h aG%inaki ng st Z?)J‘i“ﬂm Ho%ﬂﬁﬁ%%glogfémq on
i ncl udi ng deroni zed Wakgg, [and a sgo@l €- st ded P aaRinGors 16 ind Wikk RHEOUS
solution|contalined sillicon|swarf froma previous 5grinding operationjfon a
silicon wafer. 4The soaRBtesp [step | nGedd/ed subirerging theGaarrier in the
aqueous solutioncontaininglessthan 0-5%by weight of siliconswarf and
dei oni zed watef at 60CSKek |f our dayeed The | appi ng procds@dras conducted on
a Pet er - Witers ACSO0TM tpgt—(Peter _Witers, 7GbH —Rendsbur g, Germamy) . A
fixed abrfasi ve%pad, zLAg/{-ee]L[))T 6- 015 q‘?‘?‘gact rm Di anond Ti T@O avail abl e from
103M CO”T)@E(ZomﬁratiP@L” stetN)| was nmoggied on the Gayeiwvepl, 8hedelak@fbedcanrier
was nounfed on the pllaten, wWith the teeth of |[the carrier engaging the inner
and out er 8(Cogppianee) | ASEOD (nm di anBtelr sil i con GafdeWemabundelamedtddn t he

Carrler Twan 2 2 kv AinAarac Af t+hn camm ANt Ay Nanrmmnt rv Ac thn ~arr: Ara bel n
. o—o o K HCtarSs—Or—tnt——Sartc—POoutr tr— oty st it—FCarr— S g

tested having an inside diameter of 124 8 nmwere placed on top of the test
carrier. Four Refargngethugheu this specpficasian torpnecrkenbod Hpeyt,

ofCitH@ 15carrier,
i nsigde t i al i : €S n | fi: 1t he
ri ngﬁjgea:Wé &H&?Egerg% (Enge %\I,}g?rés? ﬁlotl) ?gmgécl)l?sb go?)nzfﬁg%rﬁbé(ﬁ@@?tgu?,ﬁ&%r%-nﬁgﬁﬁ g% S in
t he cent ehe Gimt ercroplarny’ @receding thoteah “embgditneot)” tieenscbattagpardduldrtteatat r i er

was about 4.5 kg with the total. weight on the carrier being.about 20 kg.
The cont a%‘PC‘éEFeeg“aé?m_tLrPé Bupepaviozsdsgdy cas ot th SRHETER Y er age
pressur e 90y iReinGRIdast&ne @B RNt 8f 4@ pRALAIPdeseQINENOGRRA ThlowRs Pl aten

was rotated at 96 rpmand its sun gear was rotated at 14 rpm The working

f1 ui d usegptarandee of thstphygass suches Yol cmd or awune ombodivicntsi”omn cotiimi ni ng silicon

swarf from.a .previ gus grindi rocess. Th revi,ous grindin rocess was a
dou e o gt ng e eRtedtulhosa B uprapdasih ordbrutiid FROESET 6°0.5
Tri zact Trthigispeaafichtibh late RAGcE3Mrp RaT: té theGhmREnibotint@i oMk i &entline

recycl ed, aqueous solution 25 contained | ess than about 0.5%silicon by

wei ght . Teecribedtinvyantien fiywthpenercvbe hoticulanesturd, sruntres magrialy ofhi ch, the
platen and gear rotatlon. Sin&{ ﬁ%%??u't&bﬁ‘e WEL IR Snd STRYEAIAMERE carriers
and the carrrers Penoved Fromthe t ool The Carr Pers were exam ned visual |y
for del am nat iWhil®thctshecificdtiontias dedcApadt in de¥¥D ROt & éBPlazPehbbihaas/ 169672

The test results were as follows: . o )

15 will be appreciated that those skilled in the art, upon attaining an understanding of the
foregoing, may readily conceive of alterations to, variations of, and equivalents to these
embodiments. Accordingly, it should be understood that this disclosure is not to be
unduly limited to the illustrative embodiments set forth hereinabove. In particular, as used
herein, the recitation of numerical ranges by endpoints is intended to include all numbers

20 subsumed within that range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5). In
addition, all numbers used herein are assumed to be modified by the term 'about'.

Furthermore, all publications, published patent applications and issued patents referenced

herein are incorporated by reference in their entirety to the same extent as if each
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Tabl e 1 Exanple Carrier Soaked 4 Days at 60C Wi ghted Wear Test Results 1
St eel Good Del am nati on around Work Hole 2 Steel Good Del am nati on around

Wor k Hol ew® 28toegB31G0od Del ami nati on around Wrk Hol e 4 8caais2@8o0606Eod 5
St eel Good Good

individual publication or patent was specifically and individually indicated to be

incorporated by reference. Various exemplary embodiments have been described. These

and other embodiments are within the scope of the following claims.
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., 6 Steel Good Good 7 (Conparative) Steel Good Good Wear, but

" Del ami nated 8 (Conparative) Steel Good Good Wear, but Del am nated

Ref erence throughout this specification to "one enbodinent,” "certain
5enbodi nents,"” "one or nore enbodi nents" or "an enbodi nent," whet her
or not including the term"exenplary" preceding the term

"enbodi ne@lajms neans that a particular feature, structure, naterial,
or characteristic described in connection with the enbodi nent is

i ncl uded f n at lleast one enbodi nent of the esen{_] ﬁ descri bed
i nventi onl- Thu3! AP A SORRESRE gD a@%%anaﬁrr e ma@r'svﬁafenaswnd

nor e enbaghielice and Bt 1684 baé RheHARTRP HbIRIY Sworkphdte MARI

"In an enbodl ment” in various places throughout "this specif |cat| on
are not nfeeredhssiiist mamﬁmfaqerﬂgough thedasaemrientb sk sesond mrfajotr erfpeewbertiny

descri bed, i nvention rt er ar t lar. fe res .

St ruct or dbe SieaRerpe S SRSt deSeBER il btk Baseicarminynd
sui t abl e fRAGEIhdréinANRaGTa FORf6h @m@mﬁmj& sudbid 6 dt h‘&sﬁﬁ?&h&h Gﬁédcﬁ'&f
has described in detail certain exenplary enbodinents, i

appr eci atthelfirshand thesseonsiungjpesiriages ¢panmises a pplormeawwlm rsgldawlymerlc
under st andiad Bk HPIEANLByoMIE LARLLL MrSRRGEINR T alterations

variatrons O ui va s. Accordingly,

it should be t{a)iersdmdeﬁlh?ér Whérsintthé etigstlager GonfiRised & 108t bielod
limted to the illustrative enbodi ments set forth herei nabove. In

particul ar, asPhgaei Wé‘ﬂé’ifﬁ noyelac FELt ati on of nunerical ranges by
endpoi nt s is gt en S
Fange (o g. . 100 g er UG o bruRUIRGe o EARARL Rl bl ol
I n least one of an amino-functional epoxy resin or a hydroxyl-functional epoxy resin;
and
(<) a polymeric layer adjoining the tie layer on a side opposite the primer layer,

wherein the polymeric layer comprises an isocyanate-functional polymer.

2. The carrier of claim 1 wherein both of the first major surface and the second major

surface comprise the polymeric region.

3. The carrier of claim 1 wherein the base carrier comprises metal, glass, filled

polymer, or ceramic.

4. The carrier of claim 1, wherein when the primer layer comprises a novolac resin,
the novolac resin is selected from a catechol novolac resin, a cresol novolac resin, a
polyhydroxyphenol-endcapped novolac resin, or combinations thereof and, wherein when
the primer layer comprises a phenolic resin, the phenolic resin is selected from a cresol
phenolic resin, a resol phenolic resin, a polyhydroxy phenolic resin, a hydroxythiophenol

phenolic resin, a polythiol phenolic resin, or combinations thereof.

5. The carrier of claim 1, wherein the primer layer is chemically bonded to at least

one of the base carrier or the tie layer.,
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. addition, all nunbers used herein arc assuned to be nodified by the
term ' about'. Furtherpore, all publications, published patent

, applications and issued patents referenced herein are incorporated by
“reference in their entirety to the same extent as if each individual
publication or patent was specifically and individually indicated to

be i ncor pgor at ebhempriasiod chairod , Wigreinoihs tiexeyep i sghgmaerblydionded o dt deast s
describegh Tﬁesehgggrqﬁheglengoginents are within the scope of the
fol I owi ng ePaME 2 Aal vBOK Fzﬁﬁpng carrier conprising a base
carrier having a first major surface, a second najor surface and at

| east one aperture for holding a workpiece, said aperture extending
from t he %i r stTheegagierof claiind , vhewinhe rabmysisdayas comprisese palEnede esdng
maj or sur . rei el rcunference of said aperture is defined
by a thif%%§%$F§%§é§§@%§:%%%e carrier, and further wherein at | east
a portion of the first major surface or at |east a portion of each of

the first and the second major surfaces conprises a_polyneric region,
sai d pol yiveri clheegrss of glaynils whgrei the dspsyanatrsfumgtipnahpalymes sRgpHses a
pronot i ngjollfl cﬁbnal(.l?éthﬁ%e&foil L. | ayer, wherein the priner |ayer
conprises at least one of "a phenolic resin or a novolac resin; (b) a
tie layer adjoining the prinmer |ayer, wherein the tie |ayer conprises
at | east one an_am no-functional epoxy resin or i

ydr oxyl -5 Unct 1 I 50 SRR s MHSTel e 1ogyanglesngtienal £obmFs FOBBTSS M ng
the tie | Q¥&finlA RehhfiepAPREsi te the priner |ayer, wherein the
polyneric | ayer conprises” an isocyanate-functional polyner. 2.The
carrier of claim1 wherein both of the first nmajor surface and the
second ey rface c ri se the.pol ric.region. 3.The, carrier. of
ol aim 1 wier ei Tt 2 aeun ) ropeab kP bETicafaps B Auerk i Rty St at
pol ymer , 1e4st 8855 Goulds. The carrier of claim 1, wherein when the
prinmer |ayer conprises a novolac resin, the novolac resin is selected
froma catechol novolac resin, a cresol novolac resin, a

pol yhydr oxyph | - en . i .0l conbi | O h f
nd heri b el sofig oA PSR B e res B AR £ PRuh R Fifimer
phenol i ¢ at@sintbplatis pbBaiceth theandsat polgsethapl@nbémbpl B8t Polyaretiese) or a
phenolic resin, a polyhydroxy phenolic resin, a hydroxythi ophenol
phenol i ¢ soBdRftion thesedft hi ol phenolic resin, or combinations thereof

5. The carrier of claiml, wherein the priner layer is chemcally
bonded to at | east one of the base carrier or the tie |ayer. 6. The
carrier df2. cl aA methodwdfdapgime tdeprisieg:| ayer is chem cally bonded to at

| east one of the priner.|ayer or th olynmerjc Layer. 7. The carrier
of claim 1, AR PIPHEINSS fﬁwefq-%é@ﬁvﬁ méeﬂ?ﬁhngé@%agﬁwyﬁﬁwgl@@aﬁ ng
or a | am nat ed,pQlamRhistmold biflkd 1aBpinkachftfel | €r of claim 1, wherein

| .

t he isocyanate-functional® polyner conprises a poly-functional
ur et hane pol yriey . @oviting thacariier ofeinyeif fieab®ye vhaenecompriring a base carrier
i socyanat e-function ol ymer .conprises _a.cro Ii%ge ur et hane
ol oot 10. PR Ba T GRIOE PR, RrEOn G IR aF JHREE SPEgins for
has a work to Hoddihplh &offpiadd, 848 bpahRb bxtbRaid® WolSthe fikd-malBesuSREE HB6u
claim1 wherein thée polyneric region includés a thernoset polyner, a
t her nopl ast i ¢ thobjsearries ta Hespemdimajol saufase. tvalreecin she disumdprienss ¢fsaid
pol yur et hane, a%%rtl%qu Hn%n%%tﬂyoanth}rg %ﬁ%é)ge'of the base carrier, and further wherein at
least a portion of the first major surface or at least a portion of each of the first and
the second major surfaces comprises a polymeric region, said polymeric region
comprising at least the following adhesion promoting layers:
(D a primer layer, wherein the primer layer comprises at least one of a

phenolic resin or a novolac resin;
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12, A met hod of | appi ng conprising: (a) providing a doubl e-si ded

| appi ng machi ne havi ng two opposed | appi ng surfaces or a single-sided
. lapping machine; (b) providing the carrier of any of the above
clainms conprising a base carrier having a first major surface, a
second maj or surface and at |east one aperture for holding a

wor kpi ece, sai d ape@ ur ea ixlaypiidioiningshe phimer layert wirajedr the ticflaee

t hrough the base carrier to.the second maj urface, wherein the
circunference of sai’d Ap&Et ?tdgaés?f)ge %@?‘} %@b%m 1o ?paxgﬂ?sfré%reanlb’fﬂ?’%'
base carrier, and ffpéhenl ¥hsyekdanahnd east a portion of the first

maj or surface or at |east a portion of each of the first and the
second maj or surfac@s cohplymesc laysordiemaiigche Bglayar omaside pppesiisithe
regi on conprising : t fal i esion _promoti.ng | ayers:
(5= primer | ayer, Wiiafarter Were hEPORRE 3 SPrBE B SIS o
a phenolic resin orfuactidbpEomessi n; (2) atie layer adjoining the
primer |ayer, wherein the tie |ayer conprises at |east one of an

ami no- functi or&) ep¥Ryidings Womleéehydroxyl -functional epoxy resin;
and e @ i(@éni&gfh%'%‘fﬁﬁi'e e infY Rk aﬁéllr&la-”' ng the tie layer on a
side opposite the priner”layer, erein the polyneric |layer conprises
an 1 socyanat ef(gpct i insatingthleycarier ingo o ldpmigg mashinkpi ece; inserting the
wor kpi ece into the aperture; inserting the carrier into the | apping
machi ne; provi@ ng FeYdinaselatye OB BEUSER HEOTkBIR ﬁ%@@eéwntwrgce

| appi ng sur f acen bRk E@lﬁtﬁétﬁﬁt&&ﬂttlﬁ%fggpﬁg‘ﬁﬁﬁﬁbéﬁﬁ th?@?h@%cﬁ%ﬁdace

and the workpi ece; and (gJrenoving at portion o

wor kpi ece.  13g) Theemevingcht bfasicd partroid 81 thermtdrkpieconpri si ng provi ding a
working fluid at the interface between the workpi ece and the | apping
surfaces, optionally wherein the working fluid conprises abrasive
particles;3 1l4rhelhigthb®bhadingl2 Ghdtiefcdpiéifs ﬁfd%ictiigg‘a wREhP uiPgihaie s
a doubl e-si ded | appi ng nachi ne havin ?mo opposed | appi ng surfaces
and furt Heter%mrwtwwmgﬂemc@kﬁ)ia¢mfg1drtb¢ ping snrfe¢asnopsisnade wheteén the working
wor kpi ec n he 1 |.appi ng surfaces while maintaining

cont act E%Lﬁc\}\g%ﬁﬁpﬁﬁeg\%gg%%? éﬁgcllﬁsf aces and the workpiece. 15. A nethod
of making a coated | apping carrier conprising: (a) providing a base
carrier having a first major surface, a second najor surface and at

| east onel4aperthfracthad ofglpian hg whergin thsilenping wackineiser dquble-Bdeddapping

fromthe §{] } . L er. .

o or  surpatite FRR oA ERENR bRl S et PRE R il MR R
by a t hi rdotsatr beweernthe twvek fiaceeandahe tvary oppokd) lappink wirfacea while nedinth ey
to at |east one surf c? of the_base carrier, wherein the priner |ayer
conpr i sesentact ketweensthe lapping srfages and the ¥pREcea novol ac resi n;
(e)applying a tie layer adjoining the prinmer |layer, wherein the tie

| ayer conprises at |east one of an am no-functional epoxy resin or a
hydr oxyl -faunctA omgltodegfonakings cogtedladpingdhuaizp cympgsiagpol ymeri ¢ | ayer

adjoining the tjie |ayer, erein th ol ric.la conpri ses .an
i socyanat e- f ur@ i orﬂg‘”ﬂm © carjigr ﬁal‘ﬁ‘ég %ﬁ?ﬁ%g}f]%%%ﬁ%ﬁ, ﬁg%?,na\m’é?‘a‘ﬁface
the primer |aygg.atldag dn'e%géﬁ)&%%@ﬁﬂdih@% RIEkMEES, Iigdla?%@rﬁg{uﬁg%ag]{ﬁloﬁ%e

on at least a portion of both major surfaces. _ _
cl ai m 15, wherigstmajoesurfase tiyonghethelbageeargentp theswsord majoo Sartacecwherein

the primer layer is selected froma catechol, noyol ac resi cresol
novol acrest n FacSITREES 20 mE Rt Def B BEpBlo AR YETErh G phine Bpsd Gifer
combi nati ons t{agr ecdpphyitl a pABICE1aYeidCR 1dabieorRIsuitRée dfalEhase RERTer SPlferéin
phenolic resin, the phenolic resin is selected froma cresol phenolic

resin, a resolthphemer layer eompriscaat]easy pyelplxphephbinessincorrasavelacgesin;

v o oohenpl oL kS U B Bl PRET AT

i socyanat e- f un@kipeiRed atedsy oy o f@aiing €enctiopsll epok v fesin Gty dus i Haeional

epoxy resin; and
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~20. The method of claim 15, wherein the isocyanate-functional polymer
has a work to failure of at_|east about 15 Joul es.

(d) applying a polymeric layer adjoining the tie layer, wherein the polymeric

layer comprises an isocyanate-functional polymer.

16. The method of claim 15, wherein the primer layer, the tie layer and the polymeric

layer are applied on at least a portion of both major surfaces.

17.  The method of claim 15, wherein when the primer layer comprises a novolac resin,
the primer layer is selected from a catechol novolac resin, a cresol novolac resin, a
polyhydroxyphenol-endcapped novolac resin, or combinations thereof and, wherein when
the primer layer comprises a phenolic resin, the phenolic resin is selected from a cresol
phenolic resin, a resol phenolic resin, a polyhydroxy phenolic resin, a hydroxythiophenol

phenolic resin, a polythiol phenolic resin, or combinations thereof.

18.  The method of claim 15, wherein the isocyanate-functional polymer comprises a

poly-functional urethane polymer.

19.  The method of claim 15, wherein the isocyanate-functional polymer comprises a

crosslinked urethane polymer.

20.  The method of claim 15, wherein the isocyanate-functional polymer has a work to

failure of at least about 15 Joules.
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