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25 The pol ymers of the inner and outer layers are insoluble, that is,
crosgl i nked, tHhe.polynmer of the inner |ayer being insoluble at [err] in
comipp organic solvents, e.g. net hyt! ket one, and the pol yner of the
outer being insoluble at [err] in 1%%% chloro-2,2,1-trifl uoroethane
("Freon" 113). The t hi ¢ngssc-ofHtlre-| ave suriqaagcﬁnec&wm_: ner is
conveniently controlled by the proportion of solvent in the two dilute
sol uti ons. Coating techni que useful for in-1ine %rocessing include

br ushi NGnald ghg er;Jrgne , coating, spraying, curtain coating and gravure
coat i ng. &ﬁésalp o 0@ bih}16hi wmsgéra%%@mara,ws%ma AU InRALHIH BRPhE fAhlign of
both solutions. If the coating technique used for applying the second

sol ution invol ves nechani cal R offQEF CH{0)4 BROLEfreR Iayer coatl ng e. g (B)
gravure %getllgg as";ﬁf er, layer idzatéln pr ef em bl y rs t

part 1 47 1500l Ser, agmfffﬁ«%h At rtod Mﬁaﬁ L‘i‘@é. B m"ep%mu g
t he secoﬁuip&fa ktlyl v@iles, B FH ¥ &Yoo, Ghd eatfeemﬁ)rs gtri on shoul'd not be a
sol vent f oExdnipees rm*pevmalzatﬂep@suotrc&;dtyétherrmdriaexefsl of Sorndd Aso$eﬂtl if@makihh ehe low

t hi cknesyrfase eneray lipgref thegipeantiomyre rthase of thedatiominguwhetherenagain, (s BlspereT thgar d

t he hu’ﬁWéF’“&'ﬁdk‘fB‘T"et"h'&? U R A ORY LIPS ’t“%QWEJW‘%’LPFPé’éé’“'é%%’PQXP’quHé'Pesrray ,
have better resistance to abreasion, but for sonme uses it is preferred that
t he | ow Serfiusrercdyrthery Mpiomer s be as thin as possible, e.g., when used as
protective lubricating coatings for nagnetic recording nmedia, it being
desirable to m m gimze the spacing between 40 the heads and the

magneti zabl e matelfi al of fihe recordi ng nedi a. Genera(i ly the ,Cbut er |ayer
~shoul d bé tMZH“G*E%C@CHE‘%'CW@HZCEO@CM%%(#&RabjCXZF+CEB-§fIQQﬂa®€-MHpm .
because of the pol yfluor opadFyet t‘@g nononer |¢s3 exceedi ngly expensive, and it
may besas thin as 5 or 10 nm On the other hand, the outer |ayer can be '
t hi cker than 500 nm for sone uses. Suitable perfl uor opol yet her nononers for
maki ng the | ow surface energy liner of the invention have 45 the fornul a

[ ERR] “wherein Q @rrpri ses a pol ynerizabl e gooup attached to a chain of
randond yrdi shridautoechaesditryor ol deyiopNer @ _céx&;;i@, [err], repeating units,
in each of which a is independently th |nteger of 1 to 4, k is the nunber
of such repeating units and it has a value from1 to 300 such that the
segnent preferably has a nunber average nol ecul ar wei ght of 500 to 20, 000,
and Zgis [err] ,0 or Q If Zis not Q it pneferably is [err], [err], or
[err]. Tympi Ged:kycd—bﬁ’gcpgﬂfzijéﬁ{d? (lﬁygo@n%p{m% ~glghgs will be [err], [err]
and/or [err]. 5:5 s pref red ¢ hec?x | uor opol yet her nononers
have functlonall?les W|th|n the range of 1.5 t8 2.0 in order to provide
coval gnt bondi ng at both ends of nost of the segnents. Preferred

-per fl uor opol yet her nmononers are the ethyl enically-unsaturated nononers

di scl Oseﬂv‘.'l 8 74 -al.) and:U. S. Patent No.
4,321, 404 ( 1 a&%éﬂb{é@eﬁgﬁé&ﬁ& C?%qt%ﬁ{a&g%\% Formula A is selected
fromg0 [ERR] 3 . 0 098 698 [ERR] 5 where R is_hydrogen or nethyl. These
prieferred et hyl eni cal | y-unsat urated perfl uoropol yet her nononers whi ch have
the formula [ ERR} 10 Wherel n Qis as defl ned aboveyand m gnd n designate
the numier @fck ,Eé h Q

perflygﬁgrret Icﬁneoxy ack %ng& Fgﬂﬁ cht:e?@ %CgsNﬁe&% ﬁ?glijgﬂzn and m
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Endependently value*ﬁ e 6 e At o mn s 02T
to 5/.1. Exanpl es-of polynerlzable perfluoropolyether nmononers of Formula A
asef s for making the low surface energy liner of the invention are those
ef the foll owi ng where here again, as el sewhere the 15 perfl uoroal kyl ene
?dee uni ts- are randomy distrihgtesl ¢dg 9i ven nunbers of which are

aver age val ues. Perfl uoropol yether Mnoner 20 25 - [ERR] 40 45 55
50 65 4 0 098 698 [ERR 0 098 698 [ERR 0 098 698 Furt her
fescription of such nononers, and their preparation, will be omtted in the
nterest of brevity, the disclosure of said U S. Patent Nos. 3,810,874 and
2321, 404 being incorporated herein for such purposes. In naking a | ow
sur f ace energy Liner of the invention, one or nore other types of
ﬁopolynerlzabI§§5 nononers with the perfluoropolyether nononer may be

gli ssol ved |nto$1uasolu&$on in amounts providing up to about 20% by wei ght
of the | ow- egeligy | i ner.X However, the ampunt of the perfluoropol yet her
fononer i s suck that at ieast 75% of the wei ght of the outer l|ayer of the

Einer is prOV|d§H by pgé%luoro- pol yet her segnents. Wen the

}erfluoropolye@her mopoier has pol yneri zabl e groups.which are ethylencially
ginsat ur at ed, %?ful cop@ ymeg£l zabl e nononers include acrylic and

g~thacryllc rs, 10 ®¥s, and urethanes, and vinyl ethers, epoxides,
pnd heterocycl V%en i gornulae A or Bis a 1,2-epoxy group, useful
§opo|yner|za I none%s Enc ude 1, 2- epoxy- substltuted esters, ethers,
fglloxanes triles sqgh as listed in colugns 3 and 4 of U. S. Patent
po. 4,219, 377‘”%;en Q of Forfmlae A or Bis a Bydrolyzable silane group,
es which may be |inear or

-Es%%ul coponHEﬁ;zable nnnong«s include 5 si
“Eyclic and may ﬁhve al koxy, 3al cyano, ace qz met hacryl oxy, | ower

2l kenyl, or pQ; | substit ts. Wien Q of Fonﬁhlae A or Bis an isocyanato
iir oup, usef ul olynerlza'T mononer g, |ncludq5|socyanates pol yol s, and

gol yam nes. U|€able nnnoner& for usdﬁln naklng the inner |ayer of the

$ onposite, IOM/igrface energx«llner f theo=
3 O=

i
OC

0
I

VIIXI HpC=CHCO(CHjy ) oNHC-CF50(CFoCF20) 8(CF20)14CF2-CNH(CHz )2
0O
I

0
1]
HpC=CHCHNHC~CF 20(CF2CF20) 4 (CF20) ) ,CF)(NH-CH,CH=CH,

(o)
-
2NHC—CF20(CF2CF20) 8 (CF20)

CF20)g(CF0)1 4CFoCH)-NHC

0
NHCO(CHy),,0C-CF20(C3FgO) , (CF

3

H3C CHy-NHCOO(CH»)

Cﬁm
3
0-130

&
<%
g
(@]
~
Cxu
Q
N
g
i -
o=§ 8@( =8,
- o= —_—
e -
o~ - o
Ej O=§ E‘)’ C=
' 3
—-— N ——
0—5 (:::):: o= O—l
g 3 g
& & &
[+ o] X X
- . s
S N o =




e~

20. invention are‘one or nore of any filmform ng pol yneri zabl e nononers
containing at -l east two pol yneri zabl e groups (preferably those having '
et bl eni ¢ unsaturation) at |east ngp 5¥P|Ch is copolynerizable with that
of ‘%he nmononer used to make the dut er. Examples of such inner Iayeri
nononers are the acrylate and nmethacryl ate esters of al kanepolyols such as
1. 6- hexanet hyl ene diacrylate (here called "lInner Layer Mnonmer A"), §_
pentaerythritol triacrylate (here called "Inner Layer Mononer B"), 25
pentaerythritol tetracrylate (here called "lnner Layer Mnoner C'), :
trimethyl ol propane triacrylate (here called "Inner Layer Mononmer D'), and . -
di pentaerythritol pentaacrylate (here called "Inner Eayer Mnoner E");
1,3,5-tris(2-nethacryl oyl oxyethyl)-s-triazine (her8“taILed "I nner Layer
Mononer F"); pol yesterpol yol acrylate and nethacrylames5such as [ ERR] other
pol yester acryl ates and net hacryl ates as di scl osed |n.U S. Patent No.

4,050, 936, the heterocyclic 35 polyol acrylates and @pthacrylates such as 0
[ERR] 45 (here called "I nner Layer Mnoner G'),

1, 3- bi s[ 3- (2-acryl oyl oxyet hoxy) - 2- hydr opr opyl | - 5,50$5mnhyl 2, 4-

i m dazol i di nedi one (here called "Inner Layer H'), gly&idyl nethacrylate,

i socyanat oet hyl net hacryl ate, those nononers descrisbedsin U S. Patent No.
4,306, 954, and 3-net hacryl oxypropyl tri met hoxysi | afg; >

tris(2-met hoxyet hoxy) vi nyl si |l ane; :

3, 4- epoxycycl ohexyl net'hyl - 3, 4- epoxycyclohexanecar§b ate; and diallyl
phthal ate. 50 Exanple 1 A nethyl ;gthyl ketone, sol utd containing 4.75
parts of a 20/80 m xture of pentéﬁiythrltol tetracryl gt e and | nner Layer
Monomer G and 0. 25
2, vals(trlchloro Xyl ) - 6- (4-

thoxyphenyl) =5 tr|a2|ﬁe was coated onto
atez,fllntus§ng a wiréswound rod. After

a8 to givexna calculgted dry thickness of
0.35 nlcroneter t é%ating artially gured by ghe pass through an
uItraV|oIetkprocessor (PPG | nduspes, model ENo. QC 1292 AN 31R) at 61

m mn undedfan ai r atmosphere 95 t Wo nedlgn}pressuué mercury hanps at 40
w cm each. gfhe coati was cur ed ?thhe po?ﬂﬁ t hat |tcmas not. maEk e :
l'i ght preségre with & cotton swab. é@rfluorogplyether<mnnoner I coated
onto this rtially éured coating frgma O. 59&solut|o& in (jf

1,1, 2- trlcﬁioro 2,2,1=trifl uoroethag 60 (" Feon” 113R,usi ng a e-wound
r od. Aftertgllomnng the solvent to épaporategto gi ve é cal cul a 7, dry

t hi ckness dﬁ-34 nm ﬁhls was passed=a@nce thrdegh the @;trav0|let:processor
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i r liner whBesag .. it . S “*—f
pol y?;(ce'?hslngng%/er‘epht hal ate) filmat an angle of [err] and a peel rate

i " i - t", the renoved piece of
mn. In the "Readhesion Peel Force Test", ( | ean
gl I3| conenpressu}e-sensitive adhesi ve tape 10 was then applied to a c
glass plate-and the peel force for o

readhesi og,’

S(heromeTotitdya@rlbroge
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| 2 Seﬁt% rythri %eé,lracry at’ﬁg\%{f ltogy Ingp raegsviaempot?y, tq}ngfﬂzl%uféineqnac ? ih ®ness
eSIV&:?‘ e'ﬂ'%gnfﬁr.ﬂ\é' - o :}&9[? Wﬁ%pr §hﬁtjwl mzaﬁ@ﬂatg(héﬁ lidd 2 nm%rM%‘ er038 )
Nyl ol bt i Cas U A R T A b B Skl 098
S i i he adhesive | ayer

Vi ' d had no backsize coating. T \ .

' Lﬂe&{légznﬁ; Spessecﬁ agai nst th;@_ | ow : rface engrgy Ii Egrcggi in%g-atgmjm h
astic bar. AfteH2EHicatit-agino’-Cian il o’ BEUES), 31

rr], the underlying filmuwas pressed agai a| af‘ée thus rigidifying the
essyp Aherrpiyester endaisemil WetHadkics 8s BYuded lngL'g.% Fpalg.'en M| 4080 B36c e Aeterwpyeting| e
w SE%P%{ ® *EHEFYI A TetkacryiaBheuchest ht ape Y\’gs ) ?ngE vas measured after the
- i n. nd t he peel bac _ _
ol o P beaan” 3e<r31r{1Ihme2i bnaand Conlto‘,?r ol Peel Forces were determ ngd as in

arrpl e 1. 55 60 658 0 098 Q§8 TABlKE A ?H | ) R
. 40 ~ (H2C=CH-CO—CH2) 3CCHz-OCHzCI-ICI'Iz—I,*1 11‘3'@{2‘@*10'120'01'2C(Q-I2—0C-CH=C52)3
0=C—-?—CH3
Chy

oxy)-2-hydropropyl]-5,5-dimethyl-2,4-
crylate, isocyanatoethy!methacrylate,
methacryloxypropyltrimethoxysilane;
epoxycyclohexanecarboxylate: and

45 (here called “Inner Layer Monomer G”), 1,3-bis[3-(2-acryloyloxyeth
imidazolidinedione {here called “Inner Layer H"), glycidyl metha
those monomers described in U.S, Patent No. 4,306,954, and 3-
tris(2-methoxyethoxy)vinylsilane; 3,4—epoxycyclohexylmethyl-3,4-
diallyt phthalate. ' ’

50

Example 1 o _

A methyl ethyl ketone solution containing .4.75 parts of a 20/80 mixture of pentaerythritol tetracrylate

and Inner Layer Monomer G and 0.25 part 2,4-bis(trichIoromethyl)-G-(4—methoxyphenyl)-s—triazine was

coated onto 0.074 mm poly{ethyleneterephthalate) film using a wire-wound rod. After allowing the solvent

55 to evaporate to give a calculated dry thickness of 0.35 micrometer, this coating was partially cured by one

pass through an ultraviolet processor (PPG Industries, model No. QC 1202 AN 3IR} at 61 m/min under an air

atmosphere using two medium-pressure mercury lamps at 40 w/cm each. The coating was cured to the

point that it was not marked by light pressure with a cotton swab. perfluoropolyether monomer |{ was

coated onto this partially cured coating from a 0.5% solution in 1,1,2-trich|oro~2,2,1-triﬂuoroethane

60 ("Freon” 113) using a wire-wound rod. After allowing the solvent to evaporate to give a calculated dry

thickness of 34 nm, this was passed once through the ultravoilet processor at 31 m/min. under a nitrogen

atmosphere using two lamps at 80 w/cm each, thus polymerizing the coatings to provide a composite low
surface energy liner of the invention.

The above-prepared liner was evaluated by subjecting it to various tests (which were also used in
65 subsequent examples).




| nner w - .Peel .Forces (N dm Layer Procesdr
Durabi-lity 5 Exanpl e Mononmer =~ Speed (n m n) Rel ease Readhesi on

Cont nQl . (cycles) 2 0: 098 498 43 _ 0.6
36- 43 45 400-500 3 A 24[ ert] 10
36-43 In the ’ &p@ase Peel Forcgmge 286, 31_@olz@(dxmethylsvloxaan[DC 355 from Dow C48{ir@rwHich :
31 comes ? 2% solution in F n” 113} was cogy ;ssomposnte low surcheenergy liner usmg49[ err ]
06 ' knife coater nd ailowed to d ?r 2 hours to Zﬁﬁe ive pressure-sensitive adhesive layer

having a 145 kness of 0.038 To the adhﬁ lﬁ%geégwi?')lammat 003 mm poly(ethylene-

91[ er & terephthalate) @inf After aging the s Ie at 70°C (dry hehd for 14 days, thed 6 5 B allowed to cooi toC
55][ er r ]22°C. The Refleabe Pee! Force requiiéd to remove the 4ficone pressurelﬁﬁﬁt-wfbﬁﬁﬁhs&e from the low E
9 1[ ]surface energy l@er@/vas measured byngehng off the poly@@yleneterephth}@@Dﬁlm‘,ag@w az:gle af B88fe as .

in Exani‘)’f’ﬁpﬁe'éé{% T/ﬁa‘l" Edr aver was . f partially photocured in a
Ni t 1 0Gagusdh 85 Ea LiBERL G pnﬁﬁtaﬁbthémfée%”ﬁgﬁ sélgﬁg\?a%nsgtﬁ@ea?g;eea o HRED! €
except rhad amsedeeoaﬂg;e ange.|l anp at 48

Exanpl es &-thd"Ganinel e Forod Te@bnp@eadl‘eswrowltsmaé eme:aadeq gyt dbiained fomfe ptebeof

i nvent |tB"ns' ?’ep’ H’é‘s d"’? é%"leﬁ epe Wil ﬁ ‘9"‘%953
o Cht g b B G &"%mmgi% %ﬁ:m
foll OWQ‘ﬁhrbUg p eroV@’g% L7 B35, 6194 bR thel D6bed v%rt élﬁrp@p@ ¥t dicie! €Ct
onto O. sOHsdammvpodnyléetrh*ydmrmm&rcsahbhaI ate) and testing the conparative _

| i ners. RBesylty lsomihedore@ingTedsBiWwer® For nul a of Perfl uoro

Peel fForces (N dm 3 o] yet her ayer
Dur abJ|:I ity EX.. §E|eas?jpee' Force, T*‘E %:kness (nm I3el é‘!a_tse* Readhesi on
y

Cont r ol (cycl esdad®¥sion Peei Force V - dANsdm 12. 4
38 . 39-42 300 40 QCk* OV 14
15\/'2 34 Contrg@’.egforce 15 10 - 76—79 N/dgn 68
0. 4-1%°2 43- 45 9- 42 1700- 2000
li
68 0.2-0. 6 Pueblitg) 45 39- 42 109’—900""565 30 45 11
|V 68 Xodnparative Exafdidie 45 39-42 4000- 4300

Resulgs\for a case identical to Exe@@ple 1 except that perfi@er@oalyether MorRhediGvas. coated dygetld 2

40 50’”5’0“"0?9'}3@ PRiviethylepgterenbithalate) fileoyeitsi on cont ai n| ng the perfl uoropol yet her
nononmer al so contain i di methyl - thal otoinitiator per 99
parts of said nononeﬂrzmaépaelg%k%l;%%ZAA substrate haV| rll\jé&‘g i ner character in
that said liner is aReadmpiosPdetFdrdener conprising an domxes adherent |ayer of-
pol yn¥r made from polynerizable, filmform ng nononer havi ng a

poI ynerization funct?%‘ﬁ&'lple‘f”:m@? eater than 1 and /fs0N®Te in net hyl et hyl
ketone at [err], anthg.gb,,QTjter | ayer of polyner gadgfjfem a pol ynerizable
filmform ng nononer copol ynerizable with the 60 nononer used to make said
I nner<o| ayer and con5| sting of per fEkampiesPet9yet her segnments which conprise a
pl ural :'gtf/ S °"|"Pé' E?d?‘t’ﬁ%ﬁm)\g M lipgie Pféh "Y%‘“P'h‘dé’ éﬁﬂ‘é'ﬁt"l‘ af“ﬁ "auehi"such

le

Unlt a a |’ﬁ1 I@J? % ere _ét; s[? : stlczldetermme
- lisbde V%Q“Eigg dOf dil'QétﬁWJql & @%E&r@lé mv;%tﬁ %fm?ogmﬁ tape

seg rreqatumzsraim imcthidiesst lté REhg Wos bietidiporigedd @eMdthyddnetblaphtbaldte rfiirh ayes mm in
o/ thickness and had no backsize coating. The adhesive layer of a piece of the tape was pressed against the.
" low.surface energy liner using a smooth plastic bar. After simulated aging (70°C for 24 hours) and cooling
to 22°C, the underlying film was pressed against a layer of pressure-sensitive adhesive carried by a rigid
plate, thus rigidifying the low surface energy liner. The test tape was thgen peeled back at an angle of 180°
50 and at 2.3 m/min., and the peelback force was measured after the peeling had begun.
Readhesion and Control Peel Forces were determined as in Exampie 1.
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#. A substrate as ‘defined in claim1 further characterised by the feature
;_;hat sai d perfl uoropol yether 65 segnment is 9 - 0 098 698 [ERR] wherein m
@ind w-+denote.randonmy distributed units, and the ratio mnis 0.2/1 to 5/1.
8. A substrate as defined in clajgnpdgfgeggher characterised by the feature
ghat said nunber average 5 nol ecul ar weight is 500 to 20,000. 4. A
Bsubstrate as defined in claim1 in tdses Aorm of a pressure-sensitive tape
‘Fonprising a flexible web having a pressure-sensitive adhesive |ayer
Mdj acent the face"®f the Q"ég opposi t e t oPeehfereatdelar ryi ng s id Ilner t he
peb el pgypund, g 1t sb8 (Tl O Tl ARGoRAI T1dgtoser v bg
# ow adhesi on_hacksi.ze coat.i nn A substrate as._defj 1n (‘I aim1l
s urther claaractertized by the featureotshat saed4d i ner ks conpesi-tseg
Sdher ent coheS| ve liner having | ow surface energy, and corrprl si ng an inner
} ayer, of i*nsol ubl® pol ymer?Yrade from'fi| mf &fmhg monbirer hNFSH | east
wo pol yngri zabl epgroups, gpd an outgy |ayer;;0fg i nsol bl e polygg, made of
il mform ng nononer copol ynerizable with said 15 nononer of said inner
ayer and5conpriséng a perd#dtior o- pol yét her segnent of 46 he f aeeniaod ERR]
ereln m and n denote randgmy di stri buted repeatlng units and the ratio
@in i’s 0.%/1to 5 1, the nilmber 20 a\9(§rage nmofecul ar i ght 8128 d segnent
';"el ng 800sto0 10,0090. 6. A sjabstrate ggcordi nggt o any gne of gdalhs 1 to 5
Fharacterised in that said substrate is a flexible plastics film having
Sal d-’gyl i neBs and aEl ayer of91abgr essi vy tacky44pol y(di #et hyl Shloxiaee)
fadhesS| t he
&ieps ¢ ag"@e;f;gf;gg?,}@so RS IR R TY°f e WeRer Pt RIOIRYPT Gy WiTTASE 8PS on of
OFY Mep EZAdssAn E pmf&emngmy@@an%nmaﬁbagmw% pol ymeri zabl e functionality
reater than 1 to provide an inner coating, (b) coating over the coating of
t ep?( a) a second dilute sol uti orffaspies Pyrrerl zable, filmform ng nonomer
opol ’°f\RP TRPSEaw er f"“ P T'i“Y%“f'%‘ﬁ ’Euf’]a%a A ‘e d'h;B en a
op y s In Exathple 1 except as indica mTa édlu:onal comparati eIners’? num g
erflugn&mu TRSY oeBiis o W - GoleReat i ng
nits, pmﬂaﬁﬁerﬁum%ua&) aadltéimtgrldeaﬁﬁml%md lweismeea&hvewc unlt an i nteger from
t0304 thus providing an-outer coatin 30 (c) drying said coatings and
ol ymeri zing said nonomers. 8. MetHégt & defined in claim?7 further
_haract erized Q%UEQ? feature that said coating step (a) is followed by
rying to pr ovpephao,a dry inner coating bedi@reo®@ldfmg step (b). 9. Method as
ef iaged i n cl golyetBerf ur t htercbyar act-er+-zed—by—the—feat-ure—that Dty nner
oating Fs partvsaﬂl y pdlhsvh‘tes?r rendi béﬁbﬂ%*co&ftaﬁmiosterﬁooml 35 (cycles)10. Met hod

sdeflg,g, inc ar aracpgrize 3]%54% pcoating
teps (a) and (b are essentl ally sinu taneous 11 od as tefined in

| ai#n 79further wharacteri zed by theisf eature dghat the—perfl uorapol yet her
pnomer has acryl oyl groups and steép (c¢) involves ultraviolet irradidtion.
2. Methdd as defined in clf8im 11 fifther cHardeteriPed?by t'HO-T8%W ure that
he irr ation ¢s carriedj ut 40 i i ner, nosplerne. 13. hod as

et ied 1 n clai n21k7 further ghar act e‘?zl gtgsd by %ﬁggfeagér-e% hat %adt_v—%:beast one
art of 1t he pol yet hyl eni caleBy- unsat ured ed naseser i s3sedat ed 400064300 St ep (a)
er one'Part by wei ght of the perfl uoro-
: 11C v 68 0.2—0.4 29—45 39—42 40—50

50 * Type B
** The coating solution containing the perfluoropolyether monomer also contammg 1 part benzilidimethyl-
ketal photoinitiator per 89 parts of said monomer.

CIalms
55
1. A substrate havmg a liner character in that said liner is a composite liner comprising
an inner adherent layer of polymer made from polymenzable film-forming monomer having a
polymerization functionality greater than 1 and insolubie in methyl ethyl ketone at 20°C, and
an outer layer of polymer made from a polymerizable film-forming monomer copolymerizable with the
60 monomer used to make said inner layer and consisting of perfluoropolyether segments which comprise a
plurality of C,F,,0— repeating units, where a is independently in each such unit an integer from 1 to 4
which polymer is insoluble in 1,1,2-trichloro-2,2,1-trifluoroethane at 20°C, the perfluoropolyether segments
making up at least 75 weight per cent of the outer layer.
2. A substrate as defined in claim 1 further characterised by the feature that said perfluoropolyether

65 segment is
R




pol yet her coated out in step (b). .14.. Method as defined in claim?7 further ”?
characterized by the feature that the perfluoropolyether 45 nononer. has a
- fungtonality of 1.5 to 2.0. 15. Migh@gdgrgedefined in claim?7 further
char@cterized by the feature that sai d pol yfl uoropol yet her. nmonomer has the
fornula [ ERR] 60 wherein Q COWTF§Q§F§F&+(§’I:"F@HFFZHM e functional group
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. der For ITE| 14 Method as . defined in claim 7 further characterized by the feature that the perﬂuoropolyether

- 45 monomer has a functonality of 1.5-t0 2.0.

\/ 158. Method as defined in claim 7 further characterized by the feature that said polyﬂuoropolyether
monomer has the formula

. Q‘_(CanaO)kcana"Z
so . :
wherein Q comprises a polymerizable functional. group attached to a chain of k randomly connected

—C,F.,0— units, where subscript a is independently in each such unit an mteger of 1to4,and Zis
—OC le+1 or O. .

55 Patentanspriiche

1. Mit einer Abdeckung versehenes Substrat, dadurch gekennzeichnet, dal die Abdeckung einer
Verbundabdeckung ist, die umfafdt
eine anhaftende innere Schicht aus einer Polymer, das aus ginem polymens&erbaren filmbildenden
60 Monomer hergestellt ist, dessen Polymerisationsfunktionalitit groRer ist als 1 und das in Methylethylketon
bei 20°C unlidslich ist, und '
eine duRere Schicht aus einem Polymer, das aus einem polymierisierbaren filmbildenden Monomer
hergestellt ist, das mit dem zum Herstellen der inneren Schicht verwendeten Monomer copolymerisierbar
ist und das aus Perfluorpolyethersegmenten besteht, die eine Mehrzahl von wiederkehrenden Einheiten
65 —C,F,,0— besitzen, wobei a in jeder Einheit unabhéngig von den anderen eine ganze Zahl von 1 bis 4 ist,
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2CF20) m(,CF20) nCF2- 25 besi tzt,.in der mund n w ederkehrende _
Ei hﬁggn I n )zm£ al li zger Verteil ung beze| chnen, das Verhaltnis min 0,2/1 bis
5/ 1 b*e&ragt und_das zahl ennBi g durchschnl ttli che Mol ekul ar gewi cht der _
Segrrente 800 bis 10 000 betragt. Hgg égé nach einem der Anspruche 1 bis
5, dadurch ekennze| chnet, dal 3 das S t ein flexibler Kunststoffilm
i st.,. der °C &g@% Jtzéfﬁm'ﬂ%’dédktu ‘ r:\t;/rg; ;gi pesc ﬁmhicf;h&v@ufsd.itameke Eh}rﬁ!@! Lgem
Firc fien i st erfahren z
ﬁglr ZE g: F.g}[’l gies rl;ng;egengt an S'KE;%SSSF(E’ kiratrichRet, BeResfiefpenimetersgment ol gende
Schritté (a) zur Bildung eines Lmngﬁ@gcg&e(czmes wi rd auf das Substrat
eines erste verdunnte Losung eines pol yneri si er baren Mononers auf getragen,
dessen po&f;‘é‘f OPR MhYKe Birheian 'E’JFIJé#”iQFaYe"glhmb Jeeﬂelchr&h ;ad fats ll(arh)&ﬁ-ns rB/n l(og)étbzslrfm
Bi kdung el nes sabd@f Ghn RRLAWIES d . chri a) gebi
Uber zugmewmekmaa@av\t.@n u@rs'gﬁégmugsob%%&ﬁ: gadklengxéec 'Eﬁt r?aasl’é?'ﬁ%[‘i’%ﬁ'ﬂ fyrEhsphritdieeden
I\/bnorrers auf SA!hsa aach Alagruci t indkedtm M@é&@ﬁﬁlﬂetﬂ@é’nd&rrﬁﬁ QperlleﬁHQgMatenalb hn, die.im
copol ymer % "Er'd‘dlat%ﬂaﬁi’aipe#rk Keromipdsr jedebiens egsehsten BR&HeleAlgegeAGRetitidl
Mehr zahl ¥ e'“”%@gjg (Rl schwac h‘%}? Visarthaly aué piitrslost weheiRoliaridentles a
i n j edes Ei BOeusstrbteR ARG @aﬁe ﬁg&gﬁ feidsfs %@%Wﬁ\f%“i}ﬁégﬁwﬁ
i st, 40 kohésgie)Vedhuadablieking get JHRRSLR Db &R ch ls u 3
pol ymeri si getne 'Wef&éthcahqtemmacmdm&pﬁ @6limédr, dskaslid mgmlﬁgm;@énql@mpn,e, Aa
nach denM™" i }‘fF‘I" Probqwﬁetelltundmdadur ch ein trockener innerer
UDEr ZUuGo VigH a4 SR & m%‘g‘ M9 dias augieinem filpiidegdanfdnoee: resgskeell
Arispruch & Fatmdur ch gekennzel'c re" c °§°Eﬂ'8?”sfefﬁ?é‘rs'e””®l3é‘r #{iyorpelyetepssppment
Uber zugs- schritt (b) teil pol yrrerl siert wird. 45 10. Verfahren nach
Anspruch 7, dadurch gekennzei chnefQ(caaF.oier.abmrzugsschritte (a) und (b) im
wesent Lj qlgggt ch?e'rﬁx%%nw%erk ureh fuhrt Werden 11. Verfahren nach Anspruch

' e Ok i i %&N eisnis /uppen
d | r

73 i f?z'lt”u:miagtn dem Schri t'fah cg‘ el he 't (fF Trtafll gﬁ”éﬁgé?ﬂﬁ'ﬁg EE het

Cwigd, 12 Vérspawraewclrnacém mwsnmhe 18is 5,dadlECdekRiRANE Qb h&@umg@g ,$f.41|bee,

ekt rah) Lm: sts t?ﬁze der méef geng@tqg_wtﬁipgg:pmrted dluercﬂqga‘ft@hn‘étarw\klédﬂlgerﬂ.aoly(m{efr@hr en
ach ahr

: dal im Schritt (a)
s O A SRl A Ref oiseRebon fmses: cns

' cht 6t air Bil@ingemepinherat bbdrzeﬂéssﬁlfh R GRS ol B LR ML OB St 6}_‘6@ tfagen

' GeWI4 po B Mmfmeﬁ?;s ﬂtcaglm Adsselagtinnodisigeke Fakeoralaedroned &bk §

1 udr p@’:@g{ﬁgﬁﬁ ZUF fq fb'ﬁafm imefchnitbfa) debBdelyingibarzGy émsmtez&

 Ver f a@fé%i‘erﬂ_ mes polymeer; ae:l é\gﬁu @pr@ﬁﬁg{trag%{a sdragd:Ar:tho?‘?mer .

'y | UOMEDbeHréraBATBIRRE, Ff]a nagfvﬁn Eﬁ 0

1dest eﬁ%der@leifweﬁ@e Zahjsorm nemspol yrrerl 5| er baren fu t| One |3

t ehf, d| fiencgegyaekndt upd fligIMon erem/emardemmrﬁbnhel ten -C F2.0-

el age(q &agi ahren 'Z‘Prr adH"’%%‘%‘Fg’Eﬁ" tt( ﬂlgtlzgexg%ﬂenm ggreaizet Zahl
vor ] ebilde

1.1 bis 4. V&tahkéﬂ pru eken ﬁ[a ér mnere Ube zu °§ge'8§'b8ré”

evendi caihrltbmteilpolﬁuqmpemwraorrportant une ure, carac Fue

&t e Houblar ¥eriabren npad AhseroéhuT, eiagtgctpweltreetchnet daf} die Uberzugsschrltte (8) und (b) im
wesentlichen gleichzeitig. durchfiihrt werden.
11. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da das Perfluorpolyethermonomer
Acryloylgruppen besitzt und in dem Schritt (c) eine Ultraviolettbestrahiung durchgefihrt wird.
12. Verfahren nach. Anspruch 11, dadurch gekennzeochnet da3 die Bestrahlung in einer Inert-
s0 atmosphére durchgefiihrt wird.

: 13. Verfahren nach Anspruch 7, dadurch gekennzelchnet dal im Schritt (a} pro Gewichtsteil des im
Schritt (b) aufgetragenen Perfluorpolyethers . mindestens ein Gewichtsteil eines polyethylenisch
ungeséttigten Monomers aufgetragen wird.

14. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da8 das Perfluorpolyethermonomer eine
85 Funktionalitat von 1,5 bis 2,0 besitzt.

15. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da das Polyfluorpolyethermonomer die
Formel .

Q_(CaF 2ao)kc FZE—Z
60

hat, in der Q mindestens teilweise aus einer polymerisierbaren funktionslien Gruppe besteht, die an eine
Kette aus k zufllig verbundenen Einheiten —C aF2.0— angelagert ist, wobei in jeder dieser Einheiten der
Index a eine ganze Zahl von 1 bis 4 ist und wobei Z —OC,F,..; oder Q ist.
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conprenant: 5 - une couche adherente interne de polynere forme d' un %"
nmongaere filrnogene pol ynerisabi e ayant une fonctionnalite de '
pol Wierisation superieure a 1 e0 0980698l e dans | a nethyl ethyl cetone a
20C, et - une couche externe de polynere fornme d' un nononere fil nogene

pol yne ﬁ"%’%?ff?‘é"“scopol ynerisabl e avec | e nononere utilise pour preparer la .
couche i RIKHHSt SHPSInCurRldoGENIS cib@EHss BMNce A8 PRE bSubiRe RBIeldBsHI Qe cddoyigt her :
qui cowpipensent une serie de chai nons deo- CaF2a0-, ou a a independament,.
danss cha @ereuqnhat#MGnte interne de/edivmare {gemé d’vin dponamere EO'E'T‘%(r?@b'? ol ubl e

e ti ng odwgfn tign gy t dan ethyl y
dans 1€ n;fﬂ@ zg'ﬁggrne e 4 %e%%’w:@uqﬁlbf élils[‘M'flmag&ejne)Eljla m qilga le, copo? ens%? de .
per f | uprop ox&i snt..&;@paﬁ KRB CbotlhbRe 4 Rdtes PSS e Sodribni Ol AL erne.
2. SupppethesSdli ¥eihdre nantruﬂyeé?ﬂldﬁ ahdifdAs de —C;,BCE, B bs%deﬁbnez%rf\&t%ni:@a@ée
segnendhsisers.ding va@r ra‘4 ceQrolymépaitapeinsndubleaists Ie &h.e-eBBiIatoe2, JatrifluctGhane a 20°C,
- CR2 lg;:szg]n clgéther constituant au moins 75% en poids de la couche externe.

15 ou m1 2154 §1 H%ﬂ;:"ﬁf&“‘é%‘ar FROFEr P PP " ERYTAS P et seecit4p BET O it
et ant Fﬁ’ey Zef RS/ 1.7 Support suivant |a revendication 1, caracterise en
outre en ce que | e poids nol-ecybarice,oMi0B0i.cRse nOyen du segment est de 500
A 20.000. 20 4. Support sui vant Ia revendi cation 1 sous la forme d' un
r uban %’dﬂé eRsigpey ‘i—f‘é’@?’tﬁﬁepa&ﬁﬁg fe reppart m/n 2‘6”"1"@ Qi C,Optl rrlnue flexible
COpror';l Lgﬁg F(re enggg |f &ﬁ er_rllouge en ce ugselp(?hsmo CU ale u % |a.

sur gace eﬁﬁmédtlgﬂe soud id forfeRASGuLRR a&k@raﬁﬁﬁﬁpr@.ﬁfoﬁ &Bﬁ'\pﬂeﬁarﬁjﬁﬂém ure
susdi tfeullla'lﬁhﬁrﬁe flewd dodhportent iinedeuctd dlstheguibdthre arprassiel, hdtacampge isoufacdda f or ne

d' un rle&h@a@nﬂd\q& ad@gmsa#eela tagsrpirtert laxiopbinngsusdite. peitg Eublppantingg SappgnequiégeLtT ever s
f ai bI g: (ferme dun rouleau, ta- dayfiyrs,jusdite Re(yapirde| BYSreRPBN Y FRPAT 96 VS

Ca%ct Qi an€ 1258 Bic IR 1] GrfRHE SH S UelBe B5 oA, susdite est 2B

doubl Luoamc@rasp.amshe,ad RElbHed, B6HESve, BRERSINY Ehe HiIbIE SRIAdi@RIpetititllef &icbinpreadmer gi e

super f i crelrdesoudhie :mempldelpemmeremsmeie@gmhe dlmtmmmewefllrpmeyﬁmrepqmstcﬁwbI e

const i mejes ‘éﬁunﬁxﬂ?ﬂigg‘gﬁ‘eﬂfp‘? 5 m au noins. deux groupes

G e e e U=l B d B e tue
I'nbgene copo ynerlsa ave nmononere susdit de la

couche | nt er ne et corrprenant_JargongmL(cFLG) perf | uoropol yether de |a

30 fornule: -CR2Q(CF2CF20) n{ CF20) nCF2- dans | aquelle met n designent des

chai n O@é‘% m"G@Qf’@niéé?ﬁca@swmméefefonldesqr?ﬂ of lefigpRo gYn agede®, 23 b 35.
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10 000une pellicule en matiére plastique flexible comporta esﬁiou L3P Qbskitss W Vi Eouche o' adhesrf :

' une-fqueharoajud dd @slyldrnegydiieabd)ons 1. A 5, caracterise en ce qu'il est
const it ué enedm‘ﬁeprprvlrdt'pcm éob@msmmler@e'mltastm ‘qaeadtéree(pdyllse pbepeperitaaes: | es
douffl ur Li’%ﬂ . fifn$ E’C 18"y 8j olutigp H? o;f‘ noftered dimogene
pol y(omgg 1y ya“a‘r’{laf’) oneponns 8c8d’8 VE&"SSF'%’]O%‘?‘%‘E?“B% 4O BEFE M BHSPLSE | a
r evendi ca)ir @;th&aﬂo@%ﬁﬁl@tr&fe{eﬁﬁnmrla bRsse PAB@R sBeindslBIRBA - d4&e d'un- diéhomére

appl filmadéne nolyrpérisablie cepobp@ritabledivernie mphanére He lagpdnitre @oluthin et e@n@ierant ubnoner e

gfea'@ent de perfluoropolyéther .qui q9miPgritee phes aéleede a'wmns urfeFA@nced gnieatesante de
p\eJ/y e §<LEI Bt i cBEAUE SPCTpUUFOTPRSP BT AR T Pl BPUITRIET PIRT &P riRYStes

[ appl TCHth (oQBohageMies r&velsRSAE SIERRY ot EpolymnenlhaS S adsMonokiziege seconde sol uti on
di i ue. d'sLArocetiINER IefehditaligeT) Carpddrig@@ Jutra bl @ qu€ia padsy oefpliGadibh @) avatie €
rmnmaeuméech@epp'efrfvreteeursovmm@nm@tme@@ erianbase d'agiicatige (fient de '
per f | uor aﬁgpﬁpo yme;}gm rev fm %@ﬂgfémeé W SRAP YR de ITARPAD) intgipe st

e e avant la phase ¢’application {
repre enI:l Procede suivant la revendlcatlon } car. %ﬁ%gt (G)ha‘I nod,

UN' NOTgakH dschBiblloMBrtfnultared,  POUT. T OT NE ol A 0PI Bloses )

ormer ainsi un revet eman?"cext erne, (c) le
seckmge dePracédd subamtrib SevBntBaitiars?, ebrattérisp @h \oined brs ed quere desomradapedsoro8.
Pr oced@'vsmpwmom%dqsewneﬁ capiayle. ot la phapelet comipatte wng itadiatien difavidetisuye | a phase
d' appl j g&f S a?f f&fa BGRB8 3T HAFSTRH o8 BEHRAPSS STt TIETIRR £t it B et e e nt

iV

' nterne Sr:?@r nfla agorﬁ?p&lrdc%ﬁgé e‘ﬂr&ut(-ﬁ)n ‘Ce qu'au moins une partie du monomere5 9.
Pr oge dly8thiN@gierent in@ied st pdliaeda ddns 16 Ph&s (4 phrSRMRN VIS Bu BEGRomyethbe

revet eqwelmuerimsea prasel. partiell ement pol ymerise avant |a phase
d' app| | F t uivant la revendication 7, caractérisé en outre en ce que le monomeére de perfiuoro-
pofyet! er aun nctionalité de 1,5 3 2,0.
. 15. Procédé suivant la revendication 7 caractérisé en outre en ce que le monomére de perfluoro-
65 polyéther répond a la formule:
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10. Procede suivant” a&fevenoiCatlon 7 caracterlse en outre ence qgque | es
phases._.d' applicéation (a) et (b) sont essentlellenent si mul tan6es. 55

11. ﬁgocede suivant |a revendication 7,.caracterise en outre en ce quo le
nmononer e de perfl uoro- 5 pol yether conporte des groupes

d' acrylqyle, et la phase (c) co@®@9B=698: irradiation ultraviolette. 12
Proqede sui vant | a revendlcatlo %é: Eﬁﬁag%erise en outre en ce que
l'irradiation est realis6e danstulte =&pKere inerte. 13. Procede suivant
l-a revcﬁnsinaﬁaéuhQﬂcoanr&@r@p&eaaesfencasnr@uLanﬁn.,e:aameea:&uheay uRDEHAhe e Pailidrise du
ADNOMEE,FRO— riaBhk yethivyldesdrdpaedtesit a 4 indsptnia@mest daapHahguebenchans velgupkasde (a)
par Pt el ereprdsgntyi-daC.fu-1 981X | uor opol yet her 6 applique dans | a phase

(b). 14. Procede suivant |la revendication 7, caracterise en outre en ce gue Ei

I'e mononere de perfluoro- polyether a une fonctionalite de 1,5 A 2,0. 15.
Procede suivant | a revendication 7, caracterise en outre en ce que le
fronooer e de perfluoro- 65 polyether répond a la fornule: 12 t
111111111211 U H 11 11 0 098 698 Q (CaF2. O kCaF2a-Z dans 1aquelle Q
conprend un groupe fonctionnel polynerisable attache a une chaine de k
mai | | ons - CaF2a0 reli 6s de faqon desordonn6e, oii a a independanment, dans
ehagsie chainon, une valeur de 1 a 5 4, et Z represente.-0CaF2al QU Q 10 15
0 25 30 35 40 45 50 55 60 65 13
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