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WO 97/ 33947
PCT/ US96/ 09734 HEAT ACTI VATED TRANSLUCENT MARKTNG FI LMS
5 Field of the Invention This invention relates to

marking filnms that are translucent and activated for traqﬁﬁﬁﬁ

dur abl e substré?898§”?he application of heat. Mre particu argyen?his'
I nvention relates to the application of color graphics to a vinyl |0
substrate. Background of the Invention M nnesot a
M ning and Manufacturing Conpany ("3M') markets a vari ety of marking
films for the application of color graphics to durable, flexible 15
substrat es. A s o RO &ﬁt"' is a
Panaf | ex[ err] Paint-On- T g

conprising a heat-activatable, vinyl- contai ning screen printing ink
on a paper liner E\Qﬁ%‘—%&ﬂraml ugent substrages. as C rci al
graphics, such as back-1it SPYRECHUART %Fﬁ%?gg@fﬁlﬁé?‘i'ﬁ\féwdéﬁ'ms@c%{ganﬁﬂ this 20
type of marking fpliadh forttahfterUtribld sty troafpiitalhb bOdt; Mof2, 078;
4,565, 842; and 4, /37,224, ) ‘Anot her exanpl e of the
marking filns is parsieularlys thif inyention selatestaitheiapplication pf ¢oler graphinsite p Nigyk

dur abl e, gl 0S§y. lbat%,ti c filmhaving an opaque, heat activated -

adhesive for tranff&f to the durabl e, flexible substrate. These filns are

mar ket ed by 25 3M as Scotchcal[err] 605 Film Scotchcal[err] Series 650

Films, Scotchlitelrr] 22Q0 ahn . 2800 filnms. Each of these filnms is
useful for reflec the; Inyentio paque substrates, because the heat

activated adhesives on the ffidngSot@MnigPadManufacturing COHpaRY (*30) inbskets a

I nvention 30 ) . The art heeds a heat actjvated nmarking film
that is transl ucenariety of marking films fop the|applicationef color graphiss tosdusable, fexible
transferred tqsdug&g{rﬁe&f | exi bl e substrates that are al so transl ucent,

such as back-11t signs or awnings.
One example of the marking films is a Panaflex™ Paint-On-Paper

Series 820 marking film marketed by 3M comprising a heat-activatable, vinyl-
containing screen printing ink on a paper liner for use with translucent substrates as
commercial graphics, such as back-lit signs and awnings. Further details about this

20  type of marking film are disclosed in U.S. Pat. Nos.4,513,107, 4,542,078,
4,565,842; and 4,737,224.

Another example of the marking films is a series of heat activated
films comprising a durable, glossy, plastic fiim having an opaque, heat activated
adhesive for transfer to the durable, flexible substrate. These films are marketed by

25  3M as Scotchcal™ 605 Film, Scotchcal™ Series 650 Films, Scotchlite™ 2200 and
- 2800 films. Each of these films is useful for reflective signs, i.e., opaque substrates,

because the heat activated adhesives on the films are opaque.

Summary of the Invention
30 The art needs a heat activated marking film that is translucent.

Then, translucent color graphics can be transferred to durable, flexible substrates

that are also translucent, such as back-lit signs or awnings.
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-1- WD 97/ 33947

PCT/ US96/ 09734 One aspect of the inventionis a
transl ucent, heat activated nmarking filmconprising a transferable,
translucent, plastic filmand a heat activated, transl ucent adhesi ve.

Anot her aspectW@P'"ﬂ%" invention is a method for forni ng a col¥&IEB%Y4phi c
on a substrate, conprising applying a translucent, heat activated markl ng

filmto the substrate, wherein th m conpr.i ses.a .transf.erapl
transl ucent pl astic PMfATPSHSP %éhﬂg‘éetm'g'éisla\}ggﬂﬂce"{ hegt aptivaledmary %sr ve,
such that the figifcaMpReiRSa frahsferable, hbm&uhspraﬁmm lRh@y Béat B@RktedCt | vati on of

t he adhesi ve. feature of the invention is that the
filmof the invaranslagentadhesive a 10 shorter cycle tinme of heat activated

(fanster. sbout 90951 1 bl d00Kt e AHE F s o ) 0ol © 11T

mnutes. This f@aphroe)mnbstrdmtchmbmmplm traislecent, deataotivated markimguser .

Anot her feature e invention is,tha on appljcatiqn of the
graphi c over di rtn? pﬁ&f"ﬁ"@? | e?ﬂéh%ﬁﬁii{’? g?@"sggﬁ ger@éea%gnsh%t film
provides 15 compdshi¢! SPardViRabdatvated) itfalifudenBabinésivel stich ke iigsin Yidigee toed
pai nt on paper which could |l eave a_line of uncovered substrate.

Anot her f eat ur e the subpigate thyughiheat activatign of the adbegiveppl i cati on of |arge
graphi c faces, when the emfeﬁtﬁrefd??ﬁexﬁ@éﬁ%ﬁ1sl?ﬁ'atme"’}ﬁ|'ﬁ%f%x \t}ﬁm gx& ejhe heat

| anp vacuum applicator, 1t is not necessary to cut Ic at the
edge of the iwed shorter2gcle tigwe lof beat activated anahsfer, abvua9@a&°€ebdab@}t &-ﬁphmut&s,l on

step. The graphig i e, 1S no urb the ¢ f.the
applicator, and?t ﬁ‘ﬁ‘e‘ﬂag q%‘r‘f@%ﬁ?"lﬁ%’aﬁ*’"ﬁ%ﬁ E‘"@n%’@ ‘oﬁo é?ﬁooﬁ)n"é F 2ppl i cat or
bed. minutes. This feﬁ&?éﬁ@éslfoﬁﬂabﬁr&nﬁﬁaﬁd&ﬁe@ﬁ&@sﬁﬂoﬁﬂuk@ the inclusion
of an anti-static layer to mnimze the static build up of static

during cutting and handl i AgoB¥r fepfurexf the igventinn is.that upon application of the

Anot her T eat ur'e hord\vePbSaihuilifhif Me'sabatt, biflas BRI ROGl pidhie{ { he
present i'nventi mnimze the use o vents at become Vol atile during
heat - arsti \mhumus cowesdger unlike traditional thermally applied paintortpaperfwhichir e of t he
pr esent |nvent|on

30
a heat |anp vaCLﬁ.? B‘B’F alngfurCﬁveé ‘gfuﬁétfaépgt op thg'[ esent invention can use

Another feature of the invention is that during application of large

graphic faces, when the entire face cannot be placed on the bed of the heat lamp
vacuum applicator, it is not necessary to cut the graphic at the edge of the bed and
20  splice it together in a succeeding application step. The graphic image is not
disturbed by the closing of the applicator, and the extraneous heat along the edge of
the applicator bed.
Another feature of the invention is the inclusion of an anti-static
layer to minimize the static build up of static during cutting and handling of the
25 graphic. |
Another feature of the present invention is that marking films of the
present invention minimize the use of solvents that become volatile during heat
activation transfer. '
Another feature of the present invention is that the method of the
30  present invention can use a heat lamp vacuum applicator in a single step that

provides excellent adhesion of the marking film to the substrate.
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provides excell ent adhesion of the marking filmto the substrate.

- WO 97/ 33947
PCT/ US96/ 09734 An advant age of the present invention
is that marking filns and their met hod of application save_{]i
noney, and ener Y@ XBME providing a nmore consi stent col orpg%%@%’%e ‘
on the substrate over |onger |engths than presently avai |l abl e using

conmerci al screen printing a rat us. ..o . net he. .
advant age of the invention 85%%3{35 ﬁ%‘hSBT%?"éﬂwﬁtg’Hﬁ‘L‘J%te'ﬁ?rkﬁg%msf#‘\dr%e"
thermal |y appli ednfethed of applicationtiadetitné, modiky, fand emergyhwhile providiagpiioeel by

traditional pressure sensitive adhesjve. ] ci se col or

e. Al P\M ng a pr
match in situati oﬁ@"SFSFP"&\IFHlE'PﬁHPFa’a"“ onjthe Uratepee q‘&“ﬂ%’!@@dﬁw ds of
application in the,4eH8LEHELddiertial &r&ﬁ%ﬁﬁﬁr&agrar tus. Anot her

: . a !
advant age of the invention over the tradition paint on 10 paper is the

integrity of tB/e fil m perni Asothertadvangaggrof theiinventipn is that theicolopiditepnslcente

lored fil wh LU .0V Lo o e
Anot her_acvant age Aabe Dy BUERY il naRfhed e B e B ifions
the present invenpreasure snsititcadhesiad. Allowing atpreciseicolor matthlin sithatidhs iewhicke S

t endency than . a pa[i)er Ii&ig to curé dgri_ng_cutti ng and application. In
addition, the pol ¥Assirablg toyse bath methods pkapplicatiog in the congtruenoniof 8 gRRRICA ¢t v,

whi ch exacerbates the curli ReotRér Ja0RRdgelof DfRfifvention over the traditional paint on 1he
ability to use a transparent liner is another advantage of the

i nvention. By 1@ut Phpej istheingeesiphefahe filsprenits eutting graphigs witheut chippingwaftheout
cutting t hr t i Q}Qﬁﬂ . enoved and the
carrier liner useg&gged fm As 'g@{(’r an{‘l?'eek{ | ngrgfé""&@ég%ﬂg%?%éemﬁ'{raphi cs in

regi stration during appli caAnather ad@antage of the present inventiontis diah markirg\films efye of

the invention is that seans nmay be over] apped . on.the substrate
w Thout 1 eavi ng ate RIESTEPERIPY F8 5 5 SRy BERE ranses Lnes ity s endency than
traditional paint aQRp&3R&!toRLA diidgSouttidglbhd apSticahS 18 kddificid te'polyafriad fiherOf
graphic appl.ications can realize a tinme savings in touch-up
operations thaf adsinsegsitivaigdpcreasing hugidity.syhictpexacerbates the curling of paperfligersher
features and advantages wi | ppdamf RAF f f58r & another S Sfthde el of
enmbodi nents of the invention usi ngﬁ’tﬁ% foaﬁfﬁg\‘;\ﬁénng dr aav'}nonérs. g Bri ef
Descri ption of t hénventiom. nBy cutting the graphic image in the translucent film without cutting

~ through the liner, the unwanted color may be removed and the carrier liner used as

a transfer liner, keeping the graphics in registration during application.

20 Another advantage of the invention is that seams may be overlapped
on the substrate without leaving an uncovered line of substrate, as is common with
traditional paint on paper products. Thus, persons skilled in the art of graphic
applications can realize a time savings in touch-up operations that are no longer
needed.

25 Further features and advantages will become apparent from a

description of embodiments of the invention using the following drawings.

Brief Description of the Drawings
Fig. 1 is a cross-sectional view of one embodiment of the marking

30  film of the present invention.



Fig. 1 is a cross-sectional view of one enbodi nent of the marking 30 film
of the present invention.

- 3- WO 97/ 33947

PCT/ US96/ 09734 Fig 2 is a cross-sectional view of
t he ermbodi ment W973%Y47 1 appli ed to a flexible substrat ePCT/USI69734

Enbodi nents of the Invention 5 Fig. 1 illustrates a

transl ucent, heat activate rkin ' transf rabl e,
transl ucent, plastic film g? sséﬁeﬁé‘]“ﬁl?“%‘ﬁf’fﬁﬁé‘%g?f#’mem%f%ﬁ E"g
applied a field J;éaqfexibﬁ%gbm{el vat ed transl ucent adhesive. The ot her maj or

surface of film 12 contacts a pol yrreric liner 16 which is renovable from
film12 10 after heat transfer to a flexible substrate.

Optionally bet m%mtﬂ@%ﬁﬁ!rléfnoﬁsig% and film12 is a presize coating
18 to provide gl 0 rTm12. Optionally on
t he opposing ®ajor surface of liner 16 is a presize coati ng 20 of
simlar conposition as coating,l8 to assi e handl i f f 10 15
during nmanufacturing, storg gé‘ trife se‘“"‘“SF""“t cal SENated flaf “355'31?8

nal |y
between liner 16 apgrisitgh traﬁkfe’&sué Srafdluciit, pRbtRS filf 120atin r surface il Ch

8 mb
assists in mn|m2|n static el ectr|C|ty associ at ed V\A? Eoe m)verrent of
film 10 dur |‘Y\‘§°’Hﬁﬁi’.ﬂ1‘a€9|ﬁf"é 140f heat getivatpdgtrapsiucent adhesive. The other major

Fig. 2 illustrat %ﬁ@azﬁlﬁﬁﬂﬁfﬁzﬁtéﬁs ngl%érfé“lmgﬁﬁ%eat RERisTEREVaBAL b filr-

after activation o esive using a arrp vacuum applT cat or
such as whosafiechrantransfen ko ¥ flenibie bublstratef r om Greco Manuf act uri ng Conpany

D CLCHTE convents ot OSBRI PRI S 10T 0
translucency is \cohtidl & torprevidecglosscomesigordilm 12.  appear ance.
Substrates useful 10 the pree iy 'on fhe opposing jor shrface of lner 16 is itp¥es.°z‘;

coating 20 of similar composition as coating 18 to assist the handling of film 10

15  during manufacturing, storage and use.

Optionally between liner 16 and coating 20 is an antistatic coating 22
which assists in minimizing static electricity associated with the movement of film
10 during manufacture, storage, and use.

Fig. 2 illustrates a substrate 24 on which has been adhered film 10

20 | after activation of adhesive field 14 using a heat lamp vacuum applicator such as
those commercially available from Greco Manufacturing Company of Buchanan,
Michigan. The combination of substrate 24 and film 10 can be used for conventional
commercial graphics applications where translucency is valued for effectiveness of
appearance.

25 Substrates useful in the present invention can include a variety of
durable, flexible substrates that are preferably translucent. Nonlimiting examples of
durable, flexible substrates include plasticized poly(vinyl chloride) polymeric films
reinforced by a scrim, poly(olefins), cellulose acetate butyrate, and urethane films.
Useful substrates are also disclosed in U. S. Pat. Nos. 4, 573,107 and 4,737,224,

30  Useful substrates are marketed as Panaflex™ 930 and Panaflex™ 945 by 3M.
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durable, flexible substrates that are preferably translucent. Nonlimting
exanpl es of durabl e, flexible substrates include plasticized
pol y(vinyl chloride) polyneric filns reinforced by a scrim

poly(olefins), cellul ose acetate butyrate, and urethane fil ns ful
nPachég

substrates are WPIPWEclosed in U S. Pat. Nos. 4, 573,107 a 4. -
30 Useful substrates are marketed as Panaflex[err] 930 and Panafl ex|[err]
gé?:,,gg 4§M Preferably, the sibstrate has a top coating of a blend of an acrylic polémer and a WO
PCT/ US96/ 09734 ﬂuorop&fﬁxﬁér&%alﬁc}tectivbmysﬁlbstrate has a top coating of a

bl end of an acrylic polyner_and a &opolyner otective top
film Fi Films 12usefulip W‘P g & dp of ﬁsgﬁfwﬁmﬂﬁ“ e

present invention; SénOflastit BV NoWiiftinglekaisiés/cent
plastic fil ns. Nor#?raﬁ?r?\m%%*mge;&éy%fahﬁ uglgsa'lgéd lar[err] blrngndﬁggl yvi nyl

fluoride film soninelude 'a‘bdl;rr“abandl pdiyrényl lﬂuqmdhmmrmmmerclalmmbh‘yf@m uPont

i1 e, Cand vinyi - CORPADR A Rbaar Dk oyt Poor e ik “self Erindfe

substrates, a filmvsrdVidryl-Rbntsiging lbﬁsﬁ@ﬁlnbe'l‘ufi)ﬁdnddtoldi\@o fibatlé bubstratesa
conposition, prepared from organic nd i.norgani c, pignments, including

but not linmited t@awmm wpbeum-arthedd@saﬁﬁ!@gommtwamem%ﬁfrwpmﬁpes
to provide the f 0 g‘?k@f g%bﬂﬁé iRludgut n %‘ﬁi‘?&ﬂo cddbh Bidek, %ﬂﬁlloeyamn&l ack

Nonlimting exarrp ments 1 ncl ude carbon bl ack such

Speci al Bl ack 14, &ublcadad:hrehaesk t<5pr0$demedburﬂiaSISpdorsaﬂfCEnamm yéliovo rantBI ack
FW 200, and gpl or Black FW2 pignents (all nanufactured by Degussa

Cor poration of 15 ?!fdgefiel d, NJ); Raven 1200 carbon bl ack, Raven 1170
carbon bl ack, Raven 3500 NonlﬁﬁﬁﬁgﬁabbﬁﬁkfblﬁmeJMnﬂﬂdiﬁ:aﬂﬁthkbllldle

' t | | | abl e f Col
Georgi ) ;  Nogol L 2% SPesBhBIaph bySreial Hibck 5. SreFia, Sesciabiack 4. Gpiaekiack B
(both avail abl e f baEnahdeBlor BlcR FWS piiRerdtO (Ml nithifactured by De, ssa Corporatlon of

Nonl imiting exanpies of magenta ments 1 ncl ude i ndo nta
RV- 6828 Pi‘gners R&idgefeld, Nﬁq Rayen %@k«@nms@m k &azlen 3500

PR, 0 S S 5 e S B ol
Sunf ast Mag e ithamitaIZC axp.cbf Aulahta sGedvpigk MagoP D 2agboy bleck and(Syerling HSa:nﬂbab l e
from Sun black pigments (both available from Cabot Corp. of Boston, MA).
Nonlimiting examples of magenta pigments include Quindo Magenta
20 RV-6828 Pigment Red 122, Quindo Magenta RV-6831 Pigment Red 122
presscake, Quindo Red R-6713 PV 19, and Quindo Magenta RV-6843 Pigment
Red 202 pigments (all available from Bayer Corp. of Rock Hill, SC); and Sunfast
Magenta 122 and Sunfast Magenta 202 pigments {both available from Sun
Chemical Corp. of Cincinnati, OH).
25 Nonlimiting examples of cyan pigments include Palomar Blue B-
4810 PB 15:3, Palomar Blue B-4710 PB 15:1, and Palomar Blue B-4900 pigments
(all available from Bayer Corp.). and Sunfast Blue 15:3 presscake pigment
(available from Sun Chemical),
Nonlimiting examples of yellow pigments include Fanchon Fast Y-

30 5700 PY 139 and Fanchon Fast Yellow Y-5688 C.1. Pigment Yellow 150 pigments
(available from Bayer Corp.); and Irgazin Yellow 2RLT PY 110, Irgazin Yellow
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Chenmical Corp. of G ncinnati, OHf. 25 Nonlim ting exanpl es
of cyan pigments include Pal omar Bl ue B- 4810 PB 15: 3, Pal omar Bl ue
B4710 PB 15:1, and Pal omar Bl ue B4900 pi gnents (all available from
Bayer Corp.); and Sunfast Blue 15:3 presscake pignent (avail able from
Sun Chemi cal ) ;WO 9733947 Nonlimting exanples of ydqIEHPYMent s
I ncl ude Fanchon Fast Y- 5700 PY 139 and Fanchon Fast Yel | ow Y- 5688

C1. Pioment vellguisy g@gvgnts etow BRI ald PR Slow R "

I rgazin Yell ow

- 5- VO 97103&HAents (all available from Ciba Geigy of Ardsley, NY.).

PCT/ US96/ 09734 2GLTN PY 109. Irgazin Yel | ow 2GTE PY 109, and
Irgazin Yellow 3RLTN Py  Nonlimitigiexamplas of qtharpigameatsiinghide Quinaerdass Gei gy of

PRt ude, QUi e i Yisies (Monstral Vigles NRT008-btrdih ESbar B, g Erithalf (BIcd TN S
G ba- Gei gy) ; di_eaﬁra@ge Ka189-D froni Cookson P@mngl d)eaﬂd@ﬂﬁﬂnﬂbtferredr(mfammedf
g ggercl;teis)gy?n QJ{(r]ﬁcgder} e %qaa(wgét ral Re Y RT-759-D from

erably, the film 12 conprises a

translucent vinyl film ha\Pr@ﬂraBly,theﬁlrﬁQﬁBmeﬁﬁd&Oi‘trﬁisiJcéﬂ'Vi@bﬂH{ fa0 about
56 wei ght percent polyvin chl oride, from about 0 to about 55 wei ght

percent acrylic foggulntwnrqufmrth 42 © abeut 3y weightpereantpolyviay! chieride; from
| ast f ; 51t
bout & wel ght  pARuES a4boll 28 wehing Kerdl achi SB: Book BBERE 1514 BRLLIPUGH > 1 ©

wei ght per cpeteenublhsm:tutsofrah apouttOctot33 rveeight percent pxgment from about 0.5to
Nonlimting exa | es_of , ul tra-vjol et proteaég ncI
Hal - Base, Hal - ut $ wyeight pEIoent bRl sSbilizREs 8 "‘Ilt E° 'é‘ WF'Q‘é‘rs ("HAL")
15 conmmerci al I Ypeétveht Uitalviolét ppdledials: St ab Corrpany of Hammnd | ndi ana;

Wi nul brand di phenyl acryl ate protectors commercially available from
BASF of Wi ans bur g, Napiimiting, examplgs,of ultrayviglet prgtectoss inslude Hal-kub,

comercially ava gl?JI%Q}WSﬁ%'bg%d hn*dere@%ﬁhe Iight SRR SR R{'O)Nrrul ation

Particularly pre erre a protector present "1 n the
of layer-12, 15 s thmmercially m@aq!ﬁﬁmeﬁabstab CompBA3Ff Hamanohid nindiana; Uval B@nd and

Tinuvin 292 HAL stabilizers m Ci ba- CGei@ay. . .
Nont i ting exanfPRevBrS Rleproleflin sohGacEafaveinble fom RASE sfMiligmebers. (o),
as Mark V-1923 bwvandng Tinueiatelarid HAL Yiabiligeroéortercially Hailableofiore CibacGeigy

Corp. of Greensboro, N.C. Particularly preferred for a protector, if present in the

formulation of layer 12, is Uvinul N-539 protector from BASF and Tinuvin 1130
20  and Tinuvin 292 HAL stabilizers from Ciba-Geigy.

Nonlimiting examples of heat stabilizers include CaZn compounds,
such as Mark V-1923 brand compound from Witco of Greenwich, Connecticut;
BaZn compounds, such as Sympron 940 brand compound from Ferro Corp. of
Cleveland, Ohio; BaCdZn compounds, such as Ferro 1237 and Sympron 856 brand

25  compounds from Ferro Corp.; and tin mercaptide compounds, such as Termolite 31
brand compound from M&T Chemicals of Rahway, New Jersey. Particularly
preferred, if present in the formulation of layer 12, for a heat stabilizer is Mark V-
1923 brand stabilizer.

Film 12 can be prepared by bar coating on to presized liner 16 the

30 film formulation in methyl isobutyl ketone, diisobuty} ketone, xylene, amyl acetate,

methyl amyl acetate, or mineral spirits solvent with a coating thickness ranging from
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BaZn conpounds, such as Synpron 940 brand conpound from Ferro Corp. of
Cl evel and,” Chi o; BaCdZn corrpounds such as Ferro 1237 and Synpron 856 brand
25 corrpounds fromFerro Corp.; and tin nmercaptide conpounds, such as

. Ternolite 31 br and corrpound from M&T Cheni cal s of Rahway ey.
Particularly wo”&?%"f’erred I f present in the fornulation of W%@ for
a heat stabilizer is Mark V- 1923 brand stabilizer.

Film 12 can be pr ' | film
Formi ati on in mabhg o0 K5iboREF AR Bl bikdubng § f ik VabefE gl
acetate, Met4yyim ﬁ:rabbutasaemat Coatilg ifvohaes dhr piing 6fthsodgamusdl ontd thea

coating thi ckness rangi ng fr

-6- WO liner an gbtpmmg the desired film thickness and a smooth, uniform film by placing

PCT/ US96/ 09734 moott2 Btidn s rbfa ﬂm%stﬂn'ég frofif d heRihSwd &4 @hﬁh tiiel M havi ng

a dry cali per rang| ng trom abou [err]mto about 53 [err]m Coating
i nvol ves bar coatsubsgrateflayshe or ganosol onto the | i ner and obtaining the

desi _red filmthi cknes_s and | E%%%ﬁ |4%hf08 rgkgﬂrp%ilu%xﬁ %ct eda snoot h,

stationary bar at a fixed from a

substrate | ays. adhesive that is nonreactive mﬂ%ﬁl&ﬁlmlm dndehbktrhie zaamd:ﬁsiwslus@Iany
transl ucent, heat activated adhesiye that is nonreactive with ba
tion

film 12 and substfpathe present mypRtion agenat daaky pt room tempgratures byt become actiygle
are not tacky at o, ough the
y Eé&ﬁgﬂanﬁlgﬁﬁfc dH SthedtYhn %A;gca?cgﬁa bY 84 Rdut 1ﬁo clah§ 0ug

application of he rom about out 110[err]Cand IO
preferably 93foer rp}'ifcraﬂgpgl‘fﬁerl’olmimbﬂde fqmadlmi\reﬁ)rmalaﬂm imclude aanyliciand| ude

acrylic and hacr alass {rans t on atures
of between 15 and"n;'g‘tfs’cry?I ¥°‘[°i¥'?ﬁr€2 t§ gﬁyﬁ "?fﬁ'ljiIS'r' ’a‘\'/'% ‘3“’5?" ]:5 arﬁg(;%éol yners
and bl ends t her eof, viNprthiofité L Gigyl acetate@upoIphas amf blemis ithsveof Nohlinigng been

utilized include Elvaci teferr] (DuPont) gr.ades 2042, 2045, 2016, 2028,

2014, 2046 and 2CEaEMplEfiesnsovhighhavebedn wiligddngigdefilyaste™ @uPpnt) grades 5o
B- 72, and B-66; am%,}iy‘@ rhc?ggrivzﬂemr%dmgﬁggwm&,m%%m&mm r%Tdeend

VAGH. Prefera Sl ves used | e present invention i ude
vi nyl / acryl i c1sbl éhd4, B-82, B-7%..and By66; and Uglon Gaghideevinyl copalymers NYTHH VYN about
50/ 50 to about 90/ éQ,Aa@g preferably about 75/25 and a viscosity of
1100- 1500 centlp Adhesive field 14 can be applied

to film12 by a varéferablyddhesivit ustd in the preseGiventistEincladecvinidatiglidbledde, snoot h
bar, - extrusion, qlggl\r/lgra%velg%t pergernzti\r/al#oerar?g?riigt {i'on%’ about 50/50 to about 90/10 and
preferably about 75/25 and a viscosity of 1100-1500 centipoise.
20 Adhesive field 14 can be applied to film 12 by a variety of coating
techniques including knife, smooth bar, extrusion, gravure, and gravure coating.
The thickness of adhesive field after application can range from about 2 um to
about 200 um and preferably from about 3 um to about 5 um.
Polymeric liner 16 can be any conventional polymeric liner such as
25  polyester and can have a thickness ranging from about 25 pm to about 300 um.
Optionally but preferably, liner 16 can have presize coatings 18 and
20 from alkyd and urea-formaldehyde resins that are crosslinked with an acid
catalyst and containing a SiO; filler. Such coatings can have thicknesses ranging
from about 2 pum to about 50 um and preferably from about 13 um to about 17 um.
30 Presize coatings 18 and 20 can be applied by conventional

techniques known to those skilled in the art, including bar (blade) and gravure
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The thi ckness of adhesive field after application can range from about 2
[ferrfmto’ about 200 [err]mand preferably fromabout 3 [err]mto
about 5 [err]m Pol ynmeric liner 16 can be any
conventional polyneric |iner such as 25 polyester and can hi%‘r kness
rangi ng fromWea8Y#¥E5 pmto about 300 pm W al ly

- but preferably, liner 16 can have presize coatings 18 and 20 from

alkydandureaformadhder sin Id iR
catal yst and co‘iﬂaﬁ?% Fi PESRER SoAEEanl ﬁesses

rangi ng EAN(FhA Wiled ah@Sbism\N) \Gd)cmpp 582685 (1oasXNd pref erably from
- about 13 [err]mto about 17 [err] e.coati ngs

si
- 18 and 20 can be applied QW‘OE%M\PQHP“’ Iy, ““ermtcé’éh??'e&f@gt"l&?%\/ﬁfz %t hose

| _Sl;l_l led in the %{}}cﬁgﬂ%&msWnlﬁé K 6ke 3, 48783 D48 467,603. Such anti-stat

- PCT/ US96/ 09784 coating candasé & thirkness dangirigdfeomalabiout 0.4 gym Erabeul e asdof  Pol ymer

. Sci ence and Engi neer i n Wley and Sons, NY) Vol. 3 pp.
552- 615 (1985). P"efefablyfg°mab°“t°5“'“m?%’f’fg M1y but preferably, liner 16 can

have a coating 22 of antigpj-stat co%@ZﬁcaﬂBSBﬁplﬁﬂ%ﬁb&ﬁr@ﬁhdnﬂl tethhiquéiat .  Nos.
5,427,835 and 5, 407, 603. Such anti -stat coat | niqcan have a thi ckness

r angi ng from abkrmwxﬂo:thqsera‘kl]hrdm@h%bmcluﬂg‘g[ﬁﬂwrﬁnd gyer rod °°ﬂﬁ"!ﬁ’ér ably from
about 0.5 [err] bout de 1dhRat i ng
22 can be appl Igi]tlwagbf;% Scldpelia of Polymer Science and Engin oseks?ﬁ‘ﬁl led in
the art, ingd UdWiBf&E@SMseNumUoNBwrSSmﬁllSc(daﬂﬁ)ng as di sclosed in Lee,

Encycl opedi a of Polymer Scienc egr i 2nd Wley and
Sons, NY) Vol. 3 pp. 552- %‘1‘5’“?@@3 ) pre °‘%E§l {¥méy conta ma{”&%tlzﬁv%‘gw but

preferably, fil @%4%&&9%@“@@ﬁ@ﬁi@&dahﬂ@ls:Imarprotectwelc&melayeM bet ween
film1l2 and presfze coating 18. protective clear fqyyp r.ovi des

added sol vent, ptwrdes:;ddeéndvmt.rqhem@ﬂl agd dift-eesisignge; tp fiim 40 fellowing; qna"catwﬂ
application Q th inidd 48 GeryiRigt are not
limted to acryf(fté’gs"hf atefI uorg{’)§1"§%r8§dg(§ra{eérﬁg§ltg§n and br?lends t her eof Such
coat i ngs- mays haﬁeoropolyméﬂsJ wkthaes.cnd Iblmgs therepf. o Buckisoatings may baysout 100

[err]m and pref er abI {‘%Pné %bouBmﬁ 13 about mﬁtﬁ?nuta?_c??rlef’ew?m lhout4to

Usef ul ness of t HEckn e present
I nvention provi gsmklgqm_l ucency as neasured

Usefulness of the Invention

20 Films 10 of the present invention provide translucency as measured
by a Macbeth (Newburgh, NY) TR927 Densitometer using the instrument’s
orthochromatic filter. After zeroing of the instrument, a sample of film 10 was
placed over the light source and an extension of the photodetector is lowered to
block out extraneous light. With the extension in contact with the top of film 10,

25  the measurement of optical density was performed. Translucency of film 10 is
based on translucency of film 12 and translucency of adhesive field 14.
Translucency can range from about 95.5 to about 0.01 percent transmission for
films ranging from transparent films to opaque, black films, respectively.

Films 10 can be made in a variety of colors used for commercial

30 graphic applications on back-lit signs or awnings. Color can be rendered durable

and resistant to degradation of ultraviolet light by the inclusion of additives known
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by a Macbeth (Newburgh, NY) TRO27 Densitoneter using the instrunent's
orthoéhromatic filter. After .zeroing of the instrunent, a sanple of film 10

“was pl aced over the |ight source and an extension of the
phot odetector is |lowered to bl ock out extraneous Iight.rﬁgﬁ&g%,%
extension in coXPA¥¥ th the top of film10, 25 the neasure
optical density was perforned. Translucency of film10 is based on

translucency of fjJ t’ﬂbs'le%%cﬁlgajintth@ﬁ.l g@p@ﬁ%{% @ q@hﬁg@n well Fétiictivily, reflects

Transl ucency can range from about about percent transm ssion

for filns rbetyeenpbbuihard abost R pendent ofl ingidenolight,cay weeasunédalnyka Pathendor
respectively. . ' .10 ¢ be made | vari of
colors used for c gtional Spggfroflagh %@n‘li:‘gg%'ﬂﬁﬁ %ﬁﬁ“ﬁ%ﬁe F&E’E‘ﬂsﬂ’ uﬁié&a or
awni ngs. Col or capebfigltabsies atll £27vablifig angle. and resistant to degradation

of ultraviolet light by the_inclusion of additives known . WO
97/ 33947 5 The adherence of film 10 to substrate 24 can be continuous or

when vi cved 1 of | oAb 1ARFR b aordl indidly oF AFAGAY pogied TS0

percent of i nci deef madhipety, suelsasaeZinP-4200siearonizifiathet cutter commiertially nwedilable al

Spectrofl ash 500 | Qi neter of . encevi.lle,  New Jerse utilizing a
D65 |ight source gﬁﬁ‘%&"% IS ec{ﬂ‘%%ryﬁ'gc’r}ﬁﬁ{agf’"' Germany, divea by computef The

adherence of fil nprbgran® comafetdily Qvaliable &onDBerbe Bdiemtifit Brodiicts of Manchester,
di sconti nuous, patterned or randonmed, and manual |y aor mechanically applied.

Use ~of mé@hi FERfeclt FrntRe usedrtasuk phftauspntoanareaof filsm 1@ tor fopm BeaECH Ut t er
comerci al Iy avai leﬁ@ﬁ% infcémafi&ﬁmgs&ﬁ&fdngl, W%%nﬁﬂéﬂﬂnkssﬁﬁ;@gﬁ&i to heat

Altst[err]tten, Cernm ven conput er progra onmerclally
avai | abl e from Getrhasfer S€filoniQ foi sobsbrat2dct s of Manchester, 10 Connecti cut
can be used to cut patternsgyi an area,of. f.ilm 10 to.fqQrm]j es

| ettering, informational, E]r-}g%@?“gﬁ%f’fam@}es&ﬁh&' ?]%?f'ic‘}f?e%bo 3 453"2@‘%’??58?‘ to
heat . transf gwemdonfi | m 10 to substrate 24. The
foll ow ng exanPI es further describe enbodi nents of the present

i nvention.” 151 Exanpl es

Exanpl e 1. Preparation of presize coati NOgxamples A presize
solution for coatings 18 and 20 was preparelal’from 22.2 20 parts of Beetle
227-8 butyl ated urea fornal dehyde( Areri can Cyani m d, \Wayne, N.J.); 46

parts of Al kyd G%Qé]mﬁg,{a B tfo‘?ns‘i resA R i CGeneral Electric Co.,

A presize solution for coatings 18 and 20 was prepared from 22.2
20  parts of Beetle 227-8 butylated urea formaldehyde(American Cyanimid, Wayne,
N.J.); 46 parts of Alkyd G-801 238 alkyd resin (Canadian General Electric Co.,
Toronto, Ontario); 2.7 parts OK 412 wax coated silicon dioxide flattening
agent(Degussa, St. Louis, Mo.); 0.003 parts p-toluene sulfonic acid catalyst
(American Cyanimid, Wayne, N.J.); and 29.1 parts of xylene solvent (Shell
25  Chemical of Houston, Texas). _

The solution is gravure printed using a gravure cylinder which
coated a film of 5 micrometers wet thickness onto a 60 micrometer polyethylene
terephthalate liner 16 and dried at temperatures up to 180 °C to vield a coatings 18
and 20 with a dry film thickness of 13 - 17 ym.
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Toronto, Ontario); 2.7 parts OK 412 wax coated silicon dioxide flattening
agent(Degussa St. Louis, Md.); 0.003 parts p-toluene sulfonic acid

cat al yst (American Cyanimd, Wayne, N. J.); and 29.1 parts of xylene
sol vent (Shell 25 Chem cal of Houston, Texas). The
solution is gW@AIR®4Hri nted using a gravure cylinder which FPCTUSHPBA a
filmof 5 nmicroneters wet thickness onto a 60 microneter polyethyl ene

terepht hal ate | iner #6 d dried at t.em')er fures up to 180 [err]Cto yield
a coatings 18 Exampie Mﬂ—ﬂ—&%—ﬂﬂ%kness of 13 - 17 [err]m 30
- 9- WO 97/ 33947 The ann—statlc coating is comprised of a sulfopolyester and

PCT/ US96/ 09734 . Preparation of anti-stat coatin

The anti-stati cV%'!?dWM"F@'d@dN#Pq)se%F described in ¥ SpBaty Ne 305608, the V2Qsimadi um
pent o1 do (1205} - s GEAGLABAA, Gy Ehod il Dok M1 O 11

IS prepare g vanadi um oxoal koxi d an excess of
water to form avEnadmmmath amltoﬂllldxhpensmhlpmfdably dorggising iabout Or3cwveightipescent

The. culf opol yos ep0Me R ARFwE s e puleobily s ombrabf By BREREe | 2o

in the follow nﬁ\oh&haeimnym%nﬁasmemxmng HtiSs, abddscribéd.in U.S. Pab N&7 835

Monormer Mole ratio di met hyl sodi um
sul f onat ed i sopAt4@&B8B%.i c acid 0. 031 di net hyl
terepht hal ate ' 0. 37
di met hyl isophthal ate 0. 094
et hyl ene gl ycol Monomer ole ral 0
pol ycapr ol act one o ar—Carhi-de—bBanrbury—GH- 0-05—0
The resul ting pol W‘%@dmﬂﬁ%ﬁs@hﬂ‘ecm conbi ned witjh 9031
dimethyl terephthalate 0.37
dimethyl isophthalate 0.094
ethylene glycol 1.00
polycaprolactone diol PCP-0200 (Union Carbide, Danbury, CT) 0.05

10
The resulting polymer was water soluble. It was combined with
V.0s and applied in an aqueous solution to the liner 16. The water was then driven

off in an oven at a temperature of 163 °C.

15 Example 3. Preparation of protective clear coat.
A protective clear coat was prepared from the following

components. 4 parts of Elvacite 2020 poly(methylmethacrylate) (DuPont,
Wilmington, DE) and 1 part of KelF fluoropolymer (Minnesota Mining and
Manufacturing, St. Paul, MN) . a fluoropolymer composed of

20  chlorotriflucroethylene (55%) and vinylidene fluoride (45%). The resins were
diluted to 10% solids in methyl ethyl ketone, bar coated onto presize layer 18 and
dried at temperatures up to 178 °C to yield a dry film thickness of 8 - 12

micrometers.
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V2 err] and applied in an aqueous solution to the liner 16. The water was
then driven off in an oven at a tenperature of 163 [err]C 15
Exanpl e 3. Preparation of protective clear coat. A
protective clegr was prepared fromthe foll ow ng co Siod7342
parts of El vacﬁ%%%gﬁ pol y(nmet hyl met hacryl ate) (DuPont, E;ei?)liljrgh ngpgn, '
DE) and 1 part of KelF fl uoropolyner (M nnesota M ning and

Manuf act uri ng, St | ,, : f ynmer conposed of 20
chlorotrifluor oetﬁ%‘?‘ggﬁé' tibw OO gt l"ene fluoride (45% . The resins

wer e diluted to | 0% sAhiadsesive wae prephree frioml th followmg chmpomeotst ed ont o
presi ze | ayer 18 . e t te ratures up to 8 [err]Cto yield a
dry filmthickness (ym-m?ffb'ge' ﬁantmr{.r ters. €5 pahs

-10- . VWO Abiyleid 882 (Rohm and Haas, Philadelphia, PA) 17 parts

PCT/ US96/ 09734 ExanEI e 4. Preparation of adhesive.
An adhesive was Faeaplex G2 dhHallBedbord farkadl- onponent s:14 Parts  \yHH ( Uni on

Car bi de, Danbury, CT) Th S, solvent & g Rohm

and Haas, Philadel phia, PA) '°i°)“%?é’?'t“§were£§gﬁ>§rg%%| o ﬁ%y'ip nlq'ia'FFﬁ,nBedf ord
Park, 1L) k4ug partsxylol, methyl ethyl ketone and Tirethyt isolputyl dketope teeyied difmalol ved i n
a solvent m xture arts xylol, nethyl ethyl ketone

anpr. sed o ' ual.
and net hyl i sébuts?\%"g;gi"ﬁ??éﬁj)f BEViogl'a6§t9ﬁnh5$se5 sol ution viscosity of 1100
- 1600 centi poi se. Exanple 5. Preparation of Marking Film

Film12 was made giainbi 5 areps¥ation’ofBiakRing Filad | On. :

Film 12 was made using the following formulation.:

10

Component ' Wt. %
Polyvinyl Chloride (Geon 178 from Union Carbide) 46.4
Polyester plasticizer (Hexanedioc acid, 1,3 butanediol, and 16.3
2-ethylhexyl ester (Plastolein 9777 from Henkel)
Methyl methacrylate, n-butyl methacrylate copolymer (Acryloid 1.1
B66 from Rohm and Haas)
2-ethylhexy! 2-cyano-3, 3diphenylacrylate 23
(Uvinul N-539 from BASF)
Organo Calcium-Zinc (Mark V-1923 from Witco) 2.3
Quinacridone Violet (Monstral Violet NRT-795-D 0.8
from Ciba-Geigy)
Lead Chromate (Krolor Orange KO-789-D 47
from Cookson Pigments)
Quinacridone red (Monstral Red Y RT-759-D Ciba-Geigy) 2.3
Polycarboxylic acid (Disperplast-P from Byk Chemie USA) 0.1
Mineral Spirits 4.3
Xylol 11.2
Di-isobutyl ketone 8.2

Following the deposition and curing of the presize layer 18, and
optionally, the protective clear coat 24, the above organosol solution was bar
coated at a thickness of 100 micrometers. Drying and curing of the film was

15 performed in a series of ovens with the following temperatures and dwell times: 60
seconds at 66 °C, 90 seconds at 93 °C, and 45 seconds at 204 °C. The resultant film

has a thickness of 47.5 to 52.5 micrometers.
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10 Conponent W. %
Pol yvirnyl Chloride (Geon 178 from Uni on Carbi de) 46. 4

Pol yest er pl asticizer (Hexanedioc acid, 1,3 butanediol, and 16.3

2- et hyl hexyl ester (Plastolein 9777 from Henkel ) Met hyl

met hacryl at e, W7 net hacryl ate copol ymer (Acryloid I’CT’US”’””E%
from Rohm and Haas) 2- et hyl hexyl 2-cyano-3, 3di phenyl acryl ate

2.3 (Winul N-539 from BASF) Organo Cal cium Zinc (Mark V-1923
fromWtco) 2.3 Qui nacridone Violet (Mnstral Violet

NRT- 795-D Exam gﬁ & Preparatioh 0P TrdnshtesiEMayRing Film With8aCClelt CoRt ©
(Krol or Orange KO 7 r om Cookson

Pi gnent s) Qui nacr i ddffmiceametannelestar casung iperyasooated with presize gy)
2.3 Pol Y GRIR16h!of EREhle § Bhd BSEdNoFRdld in Sveldll tﬁi‘éﬁneg]mﬁﬂ H?ﬁg

M neral Spirits
Xyl ol 5  Red organosol as used in Example 5 was subsequently bar coated onto flt.p2esize
Di -isobutyl keton

Fol | owi ng the dé® gé’f‘?‘? toviekha tanslvasg B 1oy, O srigrometers thick, Afges“’gr?ﬁ

optional Iy, the DR wisthél gavure aﬁteaéntmmnabw@dmamﬁlveﬁw ion was
bar coated at a thickness of 100 microneters. Drying and curing of the

filmwas 15 perdryemed to yeld ag adhesive fyerolAdmyingjaithickness g3t @bﬁ"‘l‘f@“?@ fat ur es

and dwell ti ”esodﬁ[}% the adheGFOR S ok rofiniértperaifire ARVAENE bostibridg drl ¢ and

45 seconds at 2 t-ant ness of 47.5
to 52.5 m-cr wnetgraphics cut from film 10 prior to the actwatlon of the adhesive layer 14.1] -

WD 97/ 33947 ,
PCT/ US96/ 09734 Exanpl e 6. Preparation of Translucent Marking Film

W thout C ear Coaaample 7 Another Film Constructioh WithéuitQledreCod20! yest er casting

l'iner was coated vmth presi ze formul ati gn of Exanple 1 and dried to
yield an overal |l thi cknesdodiwepas: the constryction of Figa d, dhﬁ%ﬂ'ﬂ?é@F' apusefing

Exanpl e 5 was sybsealeiihycdiitd vifttinfiskidid tomiufifioR pRphréd according to Example

15 21to form layer 22 of 1 pm thickness. Presize layers 18 and 20 (both 15 pm
thickness) were then applied in separate operations from the formulation of
Example 1. Translucent film 12 (15 pm) and adhesive field 14 (4 pm) were then
applied as described in Example 6.

20 Example 8. Another Film Construction Without Clear Coat

The construction shown in Figure 1 was alternatively produced by
starting with a construction comprised of liner 16 (using the 60 pm liner of Example
6), presize layer 18 (15 um) (of Example 1), and a 50 um film 12 (of Example 5).
To this construction was applied a 1 pm anti-stat layer 22 (from Example 2),
25  followed by a 4 pm adhesive layer 14 (from Example 4) and a 20 pm presize layer
20 (from Example 1).

Example 9. Alternate Film Construction With Clear Coat

Samples were prepared in the manner described in Example 6, with
30 the addition of protective clear layer 24 between presize layer 18 and film 12. The

protective clear was prepared according to Example 3 and bar coated on to presize
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and dried to yield a translucent film 12, 50 micrometers thick. Adhesive of
EXanpte 4 was then gravure printed on the film12 and dried. The sol vent

.Was driven off to yield an adhesive |ayer 14 having a thickness of 3-5
m cronmeters. After drying, the adhesive is non-tacky at r

temperature, al VOBt he positioning of 10 graphics cut froﬁﬁﬁg¥%¥QﬁB4
prior to the activation of the adhesive |ayer 14. Exanpl e 7 Anot her

o o Rl ol Gl et v B

construction of eras use 6 was coated

with anti-static algrmmkmune@quqmw&eappmmmmm 1Bxanple 15 2 to form
| ayer 22 of 1 pmthickness. Presize layers 18 and 20 (both 15 [err]m
thi ckness) were then applied in separate operations fromthe fornul ation of

Exanpl e 1. Transl | | pned 2als Q ) Tanch adhesivie o f in dd 04 [err]m
were then ap%fa?@gegds' olc ; EE H ) . re 8. Anot her

- Fi I m Const ructs onAltédvative TGimshrcesiohdhesive The construction
shown in Figure 1 was alterpativel v..praduced artin i th
construction conprised of I&Wi’?ﬂf@y'?@?s@ﬁ‘gwﬁ%%bed[agﬁr?%F? E@%"‘ﬁ(@%&@fgﬁ{)| e
6), presize |ayerihiBthé 48hekios WheSwifioAdexieesd001 hihesivebaraobied hed sdpoffsol m 12
(of Exanple 5). . To this construction was applied a | [err]manti-stat
| ayer 22 (from Ex@igseraetery anddriediag 66Wnfon 3sginytesy [ er r | m adhesi ve | ayer 14
(from Exanple 4) and a 20 [err] m presize |ayer 20 (from Exanple 1).
Exanple 9. Alternate Film Construction Wth C ear Coat

Sanpl es were pe epBExaple hl.t Results ohEdmsieEExanpples 6-10 Exanpl e 6, with 30 the
addition of protective cleay.layer,24 bet\/\@en Fresize a er.lﬁ ndffilm12.
The protective clear FongernL.the ransty of ga VEYSTIRP bar

coated on to presggfnples 6 - 10 by thermal activation of the adhesive field 14 to a flexible substete
WO 97/ 33947

PCT/ US96/ 09734  (Panaflexy945. Commercial GisaphicsiDlivirien, SMOrusing arheptlamp ¥emue i ed at
tenperatures up tgyli8fod @irkdoMhfufitturing, Buchanan, Mich.) operating at 10 °C.

15 Lettering and images were cut from film 10 of Examples 5-9 using a

Zin P-1200 electronic flatbed cutter driven by Gerber software. The construction
was placed with the adhesive field up on top of the cutting bed and the vacuum in
the bed turned on to keep the material motionless during cutting. The pressure on
the cutting stylis was adjusted so that it cut through film 10, but not into finer 16.

20  Following cutting the unwanted portions of color were removed from the liner prior
to film 10’s application to the substrate.

The application involves placing the construction adhesive field
down on top of the substrate, which is placed on the applicator with the face to be
decorated facing up. A rubber diaphragm was lowered over the vacuum table and

25  the substrate resting upon it. The rubber diaphragm is preferably lined with a porous
material, typically muslin, on its bottom surface - that facing the translucent film and
the substrate. The air was then evacuated from between the rubber diaphragm and
the vacuum table by means of a vacuum pump, reducing the pressure in the frame to
between about 0.1 and 0.25 atmospheres for a period of 2 to 5 minutes.

30 A bank of heat lamps, which preferably emit in the infrared region of

the spectrum, was lowered over the rubber diaphragm. Following evacuation of the
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dry filmthickness of 5 [err]mbefore application of film 12.
EXanple 10. Preparation of Another Translucent Marking Filmwith an 5

Al ternative Translucent Adhesive Anot her marking film
‘was prepared according to Exanple 8 except that the adhesive was Swi ft
Adhesi ves 200 WQ 8BB4 e bar coated at a gap of 50 m cr oRETAS36/exTH

dried at 66[err]C for 3 m nutes. 10 Exarrple 11. Results of Filns of

Exanpl es 6-10 Thi s | e, cqQunce the nsfer of
DYool veent vi nyiF il Ay H betieepshe YaZuim SO S5 RPeR PR dht PURE PETF of

the adhesive fi qlifedn tdpravide memameauba& kRhRivate the :{dﬁmfﬁewiﬂrhé 945.
Comrerci al G aphics Division, using a heat |anp vacuum appl i cator

(Greco Manuf act uemmatummmﬂ towﬁi SRdntained ay that tepmperasire far, 2 miutes,

Lettering and i

Z[err]ln P-1200 r@ %%%#F&?{) %Wﬁ%ﬁ&éﬁ(g&w!é%%&“ “3‘%?’2’"’ The
constructions lampssh sakddEFiA ovder to mmtaadhewmperaiure wékhin degréeof 03 °Che
cutting bed and the vacuumin the bed turned on tQ keep the material
moti onl ess duri @em&apwgo the, heag lagysyacuurg gpplicator wasdescribed gaylierin U.8 Rag s
adj usted so thatyg 9ﬁ2§4hrough film10, but not into liner 16. 20

Fol I owi ng cutting t?le unwant ed portions of color were renoved fromthe
l'iner prior to fil m Followiagpminutes ofiheatingtat 83 80 jtbe bankef heat lamps was

The application invol . aci tructlon dhesgi ve fiel

on top of the. o e affand el T sbles AR S s and et e o g ace 1 o
be decofoat Ggmb@6Dhe fbcorited WibMratevaMoRENoRs] e vdud\tsble fpg vacuum
table and 25 the substrate resting P{&(ﬁ)n it. The rubber diaphragmis

preferably |.nednmmpﬁp'aorﬁemy=srttoan eﬁablappowbi%s?qﬁysmsmmpm% its
bottom surface -Aﬁé?%oﬁ.@cwzﬁ% Hn?d%&%ﬁmg %%é&ﬁ :ratetdﬂ&vgupstra
t he er

The air was then evacua fom bet ween ragm an t he
vacuum t abl e by Fipaeg. of a vacuum purrp, reduci ng t he pressure |n the frarre
d of

mutes. 90 o O LR 28Rl Bimplend LR | S ) 2
t he i nfraredis egagtingdiner dunngtn’imuﬁae&t Antiista0a3 comuly stalicaiveing fabricatioiber
Ejllgfj hragm Fol | %ﬂ&g eégﬁl%aénld%gplgmg orf] glm 10. Presize 20 serves to prevent blocking of
PCT/ US96/ 09734 agdhesive 14 to liner 28 during storage, and presize 18 provides the gloss appearance
desired on the surface of film 10. In addition, liner 28 serves as the application
carrier, maintaining images and lettering in register until application.
20 Film 10 from Example 6 had an optical density of 2.53 and percent
transmission of 0.295. The same film was applied to Panaflex™ 945 substrate as
described in Example 11. The combination of film 10 on the substrate had an

optical density of 2.94 and percent transmission of 0.114. r.

25 Example 12
Film 10 prepared according to Example 6 was applied to a rigid 9.5

mm acrylic sheet (Plexiglas™ from Rohm and Haas) using the method of Example
11. The adhesive field 14, being transparent, enables viewing from either the
finished or unfinished surface.

30

Example 13
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air to 114 nm Hg between the vacuum tabl e and rubber di aphragm the |anps
were - turned on to provide the heat necessary to activate the adhesive
field 14. The tenperature was raised to 93[err]C and nai nt ai ned at
that tenperature for 2 mnutes, by the automated control of "F&ﬁé nsor
pl aced in the WX@3UM*#%abl e which turned the 5 lanmps on and & er
to maintain the tenperature within 4 degrees of 93 [err]C The
operation of the heat |anpyyag. |4 s i i in U S
Pat . No. 4,737,224, THEEHL AR shovl '@@?E%gﬁﬁ“g'ﬁﬁaﬁﬁﬁae‘?%?"’ﬂeati ng
at 93 [err]C, the4sbaatstrafe (BeCompanprusings laminatidnutempetamfd of a0 °Caa bed. The
rubber di aphragm was, rai sed .and t hen, t he vacuum pu 0 .turped off. The
decor at ed subst r #Peedefd-emimgetnd a‘@%"“’b‘ﬂ"???é"‘\'/’éﬁ%héh%i‘ ‘PBP @"J‘

m nutes prior to ) mikhdith drbvided RBRAGT of 1Ak ErehP6FIhe (bsthaté AatetiRlP altPin be

conpl et ed. Eﬂtﬁe‘r C cl)'f"l"ng, ai&%ér_ ZBﬁEwas removed, | eaving tﬁe decor at ed
substrate shown irepeated withi agycelogin which film 12 can be produced. Li ner 28 is a

mul ti-functional conmponent. Liner 16 serves as the 15 <casting liner during
manuf acture. Anti-stat 22 controls static during fabrication, :
handl i ng, cuttingEamgled@pl ying of film 10. Presize 20 serves to prevent

bl ocki ng of adhesive 14 tq liner_ 28 durj.ng storage, and presize |8
provi des the gl oss appear aﬁ@'@ 18 wasa@_?ﬁl*‘é_ﬂ"&q %51@}“5’3‘?"?"_ ‘6\‘“‘1‘?’1’% 10. In
addi tion, liner 38iR@LYB%APRE aﬁ@ﬁ&#yg%ﬂaqne method QB4skibé in ek #1. A N

imges and lettering 1 n register unti Ication. 2
Fil m 10 fr om Bxartirmoforining oparatipn wasitheniperformed uding’a E@mecid Povaceum

transm ssi on of 295. The me fil mwa | J e | &% 945
substrate as %ﬁ@%ﬁs{%@cﬁ? rnmeé:( g%l%"ﬁﬁé%ﬁ%"@bﬁlom%ﬁﬁ?é &?H m 10 on

t he substrate hagoasiruction toOI&5i°Cahndtemsvdl vf ik fotmidg systemBcheatitiptunte] ARW66deRS| ON
of 0. 114. r. 25 Exanple 12 , . Fil m 10 prepared
accordi ng to Exareldoptheferming system’s yacuum ped wasimpressed intoythe sefteped.c sheet
(Plexiglas[err] f i HRhi 11.
The adhesive fi eI‘{3961}5‘!38E@sﬁgtqta?ggg%)cgy@n@iﬂn@ﬁ@éﬂsﬁﬁ rﬁgﬁfrorﬁﬁ%meher t he
fini shed or urfi sbbsdtrate touhd mold. F@llowing 3 minbtes opoliag,ItBe vacuum was turned off and
-14- ;

the mold removed from the formed acrylic.

Example 15
The construction shown in Figure 1, prepared according to Example

20 6 was imaged by cutting through both film 10 and liner 28. The graphics thus

produced were applied to flexible and rigid substrates as described in Example 11.

The invention is not limited by the embodiments disclosed. For
example, one skilled in the art can appreciate the use of the present invention in a
25 continuous laminator, the use of layers of the present invention on rigid substrates,
and the use of vacuum forming beyond that described in Example 14.

The claims of the invention follow.

-15-



WD 97/ 33947

PCT/ US96/ 09734 ”’lﬂ”ﬂ' struction shown in Figure | was
roll lam nated to Panafl ex m@’y&@e (3M Conpany) usi ng a

| am nation te era%ure of 110 [err‘]C" as speed of 1.6 and
a |lam nation Hi Zsure of 0.180 kg/ lineal cm Such ?gff ??éf“?"aﬂ
provi ded decoration of large areas of the substrate materials and can be 5
repeated with a which film 12 can be produced. Exanpl e 14
Film 10 was appWﬁaFthféfn?aéd?s id 9.5 mllineter acrylic substrate

(Pl exiglas from Rohm and Haas) usi ng the nethod descrl bed in exanple 11. A

10 thernoform ng operation S erforrted For mrech 450 vacuum
form ng system (Formech | V\%H g'ﬁ 'RE'?F&%WFH‘}‘ IMFOMBEINEY of t he
construction t O:rmn{mx i.hﬁ‘snucamdplaﬁmmlan@s hédt actm{em fP&hsRitérs @8hesiveeat i ng
unit, a wooden on the form ng system s vacuum bed was i npressed
into the sofiened, decorat ed substrate and a vacuum of 0.5 at nospheres
was drawn, formngthel su r I Xv!'ﬂg- I Nyt es

cool i ng, the vacuum was ?zur ne?ﬁgf@@lﬁ%ﬂm{%@ﬁ'eer‘rvohﬁ'gmrtgmveae?goar;#t he
fornmed acryl i c. major surfacEsfth plastictilm and further comprising a polyhiesic linersimrauct i on

shown in Figure 1, prepared accordi 1 o Exanpl 0 6 was J nmaged b
cutting thr oughseﬁﬁ'f‘ﬁ'_“ﬂgf THriRee: Jpherein ﬂgrl'"i%'? feﬁrfg’a‘@f’g‘ﬂmfbgp'ﬁﬂl?é{'m erd'fﬁ’(v)duced
were applied togidsherioPtiR adhedive afid plasiiefikh icih Aexike sstegae bed i n Exanple 11.
The invention is not limted by the enbodi nents discl osed. For

exanple, ondskilled in the art can appreciate the use of the present
invention in a 25 continuous f ePr esent

I nvention on rigid substp’gt es fh@maﬁaﬁ%@ﬁ%e ﬂ}sﬁzﬁgﬁhe} E}r?s*"g r#'%gz beyond

t hat descri bed c¢oatibg hetpieen thé liner and the plastic film and furthef hemptisingesprofectivec

I nvention follo

&lear layer between the plastic film and the presize coating. - 15-

15 4 “The marking film of Claim 2, further comprising a presize
coating between the liner and the plastic film and further comprising a presize

coating on a major surface of the liner not contacting the plastic film.

5. The marking film of Claim 4, further comprising an antistatic
20 coating between the major surface of the liner not contacting the plastic film and the

presize coating.

6. The marking film of Claim 1, wherein plastic film comprises a
composition selected from group consisting of polyviny! fluoride, polyvinylidene K
25 fluoride, acrylic-urethane films, vinyl-containing plastic films, and combinations

thereof;, and pigments to provide a color to the plastic film.

7.  The marking film of Claim 1, wherein the plastic film
comprises a transiucent vinyl film having a formulation of from about 42 to about
30 56 weight percent polyvinyl chloride, from about 0 to about 25 weight percent

acrylic resin; from about 15 to about 25 weight percent plasticizers; from about 0

-16-
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WO 97_/ 33947 A -
rg/nglsagleg?,nﬁeat acti w?édglyl!,i’#'i‘ymluwllylrpr| sing a transf ér abl e',A\

translucent, plastic filmand a heat activated, translucent a | 5
2. The mar kiR ¥PMh of A aim 1, wherein the adhesive is onq’g’?ﬁ#y‘%’?ﬁj or
surface of the plastic filmand further conprising a polyneric liner on a

second mmj or surf ' b Sl @ g film
artor hoat  °" uB3S wellFbbdh bifeh Boh bOuPSP RS HaOTpbIG BBk, |
substrate. 10 and from about 0.1 to about Gweight peneentnaltriaivialet protestors. Cl ai m 2,

further conprising a presize - coating between the liner and the plastic
filmand further conprising a protective cl ear | ayer between the

plastic filmand the presige COpkdMarking filth of Claim 1, wherein the adhesfve compri&ee
marking filmof Caim2, further conprising a presize coati ng between

the |iner and 5t harapslaesnt, hegtiaptivatedpdhesivetbat isnaarsactive wjth-bogh theiplagtic film and
coating on a mmj p@.ﬁg,ﬁ | f06H | stic film
5. The mar ki ngarﬁplﬁ#ﬁo g}ll %%ﬁéfﬁr@tﬁﬁde@t:gorrprt?glltdr?ggg%rggsgﬁegt atic 20
coating between the major surface of the |liner not contacting the plastic
- filmand the presi ze

oat i ng. . . . . .The marking
filmof Caim1, wherein pﬁast [ ﬁ??‘?’r‘ff“@&%rofg&"g’_ wherein ﬂb‘oﬁ%ﬁsé‘feﬁ Bﬁ
sel ected from gr Qhdky@Prsontiempérafitesitatt bocome lactivatedthrdggh he pplicaidn fhest 25
fluoride, acrylic-urethane filns, vinyl-containing plastic filns, and

conbi nati ons 10  rangivafrem abous 88 tepabpst h1Ct 0 provide a color to the plastic

film 7 The marking filmof Caim1l, wherein the
plastic film conprises a translucent vinyl filmhaving a formnul ation

of from about 42 to about 10. The film of Claim 9, wherein the adhesive is selected from

the group consisting of (meth)acrylic (co)polymers having a glass transition
temperature ranging from about 15 to about 63 °C, vinyl chloride - vinyl acetate

15 copolymers, and blends thereof.

11. A method for forming a color graphic on a substrate,
comprising applying a translucent, heat activated marking film of Claims 1-10 to the
substrate.

20

12.  The method of Claim 11, wherein the adhesive is on a major
surface of the plastic film and further comprising a polymeric liner on a second
major surface,

wherein the method further comprises removing the liner from the

25 plastic film after heat transfer of the adhesive and plastic film to the substrate.

13.  The method of Claim 11, further comprising the step of

’ cutting patterns in the marking film prior to the applying step.

30 14. A imaged composite, comprising a substrate and a

transhucent, heat activated marking film of Claims 1-10 adhered to 2 major surface

-17-



30 56 wejght percent pelyvinyt—chtoride, fromabout 0 to about 25 weight

percent acrylic resi to about 25 wei ght percent
prestrorzers: Trom svout I HTANAN

PCT/ US96/ 097320 9733%7 1 5 33 wei ght percent pi gment; from abOLRCTG’SQW@thout
8 wei ght percent stabilizers; and fromabout 0.1 to about 6 wei ght
percent ultra-yjo r ot ect.or.s . L The mar ki ng
PEl ot G ai e axksrrBierwBarei S smoslyeent Syt aptomtecmaring it cRomprse hoa
activat ed adh@ahsf@abié)dtanilscen plastROfilin\edd Wihedl abialed] dshsiicét ailteesive. m and

a substrate on which the adhesive and the plastic filmcan be transferred.
9. The marking filmof Claim8, wherein the adhesive is not t acky
at room tenperatures bujs becgrg QWKL n of heat
10 ranging fromabout 65 to aboal?L %%F%‘Tza ih {1 aBiBive i6d & 10.

The film of dm;m@‘faoahﬁﬂnphsmﬂnmummecompmmgeqmmmchmr ona the group

Campor at Ui o r STPAERRF BT NbEHS et arncsabp SAPYILe Piosi m R RRt e

vinyl acet at etriﬁsfer‘ww ddﬁﬁ[v%,an& idstl! A6 tHeltabstate.

11. A nethod for formng a color graphic on a substrate, conpri si ng
applying a translucent, heat activated marking filmof Cainms 1-10 to the
substrate. 20 6. The composite-of ClaJii 35 'Bhh&? Cofbrifdgd Pedide Wher ein
the adhesive is on a maul or Isntl}(r) acoe 01 t he as?lé fi%ad gnd further

conpri si ngda pmtrylgtemen ﬂnémercmdéheeﬁ@ugﬂlm and ﬁn rsmpstumﬁmw,otective
wherein the ngLqd e BEGMRE e BRAd A %nh B bliGg! T from the

17.  The composite of Claim 14, wherein the plastic film
comprises a composition selected from group consisting of polyvinyl fluoride,
- 15 polyvinylidene fluoride, acrylic-urethane films, vinyl-containing plastic films, and

combinations thereof, and pigments to provide a color to the plastic film.

18.  The composite of Claim 14, wherein the plastic film
comprises a translucent vinyl film having a formulation of from about 42 to about
20 56 weight percent polyvinyl chloride, from about 0 to about 25 weight percent
acrylic resin; from about 15 to about 25 weight percent plasticizers; from about 0
to 33 weight percent pigment; from about 0.5 to about 8 weight percent stabilizers;

and from about 0.1 to about 6 weight percent ultra-violet protectors.

25 19.  The composite of Claim 14, wherein the adhesive comprises
translucent, heat activated adhesive that is nonreactive with both the plastic film and

a substrate on which the adhesive and the plastic film can be transferred.

20.  The composite of Claim 19, wherein the adhesive is not
30 tacky at room temperatures but become activated and adhesive to the substrate

through the application of heat ranging from about 65 to about 110°C, and wherein

-18-
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25 plastic filmafter ranst th_é adhesive and plastic filmto

heat -t er of
the substrate. ' m ”Ill lu ml" The method of Claim 11, further
conprising the step of o A in the marking filmprior to
t he appl yi ng step. 30 14. A i maged conp
comprising a sWYRIME and a transl ucent, heat activatedgﬁgﬁgpﬁgnfilm
of Clains 1-10 adhered to a nmjor surface
-17- WO 394 7 . i .
T/ U961 09734 the adhesivd s Sl thg group, consieing of (metiperslc cooolymers. 1
activated mar Kihaging b lghiksteampitibs fenparature ranging fofyubbey b aboutr 6330, winght |,
plastic filmand a heat activated, trans|lucent gdhesive.
15.  The conpd&hlonde pyinylagetate palymgrse apd plepdsahereplosive is ona 5  mgjor

surface of the plastic filmand further conprising a polyneric liner on a
second maj or surface, wherein the liner is renovable fromthe plastic film

after heat 5 t r ansf 8k. of ThewompokitesifiGlaimrid, wherein ithe substrate iy rigide
subst rat e. 16. The conposite of Caim 15,

- further conprising a presize 10 coating between the liner and the
plastic filmand further conprising a protective clear |ayer
between the plastic filmand the presize coating.

17. The conposite of Claim 14, wherein the plastic film conpri ses

a conposition selected fromgroup consisting of polyvinyl fluoride, 15

pol yvi nyl i dene fluoride, acrylic-urethane filnms, vinyl-containing plastic
films, and conbi nations thereof; and pignents to provide a color to
the plastic film

-]10.
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15.' The conposite of Claim 14, wherein the plastic film conpri ses
a transl'ucent vinyl filmhaving a fornulation of fromabout 42 to about
20 56 weight percent polyvinyl chloride, fromabout 0 to about 25 wei ght

per cent acrylic resin; fromabout 15 to about 25 weig

pl asticizers; fVONZ8Ut o to 33 wei ght percent pi grrenmfc;leéarig@%‘bout
0.5 to about 8 wei ght percent stabilizers; and fromabout 0.1 to
about 6 wei ght percent ultra-violet protectors. .25

19. The conposite of Caim 14, wherein Hp? adhesive conpri ses

transl ucent, heat activated adhesive that Ts nonreactive with both the
plastic film and a substrate on which the adhesive and the plastic
filmcan be transferred. 20. The conposite of
Claim 19, wherein the adhesive is not 30 tacky at roomtenperatures but
becone activated and adhesive to the substrate t hrough the
application of heat ranging fromabout 65 to about 110[err]C, and wherein
- 18- WO 97/ 33947

PCT/ US96/ 09734  the adhesive is selected fromthe group consisting of
(meth)acrylic (co)polymers having a glass transition tenperature ranging
fromabout 15 to about 63 [err]C, vinyl chloride - vinyl acetate polyners,

and bl ends thereof. 21. The conposite of Caim 14,
wherein the substrate is rigid. 14
26{10{ 24
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