Net hogdé angd apparatus for cutting foils conprising a carrier filmand a
decorative | ayer disposed thereon, in particular stanping foils 5

The invention concerns a nethod of cutting foils conprising a carrier
filmand a decorative |ayer disposed thereon and including at |east 10 one
| acquer layer, in particular stanping foils and preferably hot-stanping
foils, and an apparatus suitable for carrying out such a cutting nethod,
conprising a |laser producing a renoval |aser beam ?ng a cutting bl ade,
wherein both the, |as beam and als tti ade_act _at i ng
from each ot her MG e &nd ARRABLYs %@&qtﬁggﬁ*ﬁ"f cBMatlsng acarvier Aln g a1
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and packaddng cut in the | ongi tudinal direction into stri ps of _
correspondingly small width. In order to cut stanping foils, in particular
hot -stanping foils, in the direction of travel, round blades and knife

bl ades 20 are usaﬁh?ym&p’aoneg?ngemben metrmuhnmlfeﬁmnmgl Iﬁ@n@f evml m@?uﬂg a
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powder can cowheréiRdbetht tife fasel buapd Wi also theted bl dee akt %e at gpaélﬁgl ens
in the stanping operation. There woul d admittedl
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and packaging cut in the longitudinal direction into strips of
correspondingly small width. In order to cut stamping foils, in particular
hot-stamping foils, in the direction of travel, round blades and knife blades
20 are usually employed as they are simple and inexpensive to handle. The
knife or the blade separate the stamping foil in the cutting operation,
giving cut edges which however differ only élightly from a straight line. It
is to be noted however that the decorative layer on the carrier film
partially chips and flakes off in the cutting operation, whereby the
25 decorative layer on the one hand becomes frayed in the region of the cut
edge. On the other hand the material which has chipped or flaked off and
which is referred to as cutting powder can contaminate the foil produced

and can give rise to problems in the stamping operation. - _
There would admittedly be the possible option of using suction
30 removal devices or rollers with sticky surfaces, for the purposes of
cleaning correspondingly contaminated foils or sheets. In addition it would
be possible to use electrostatic discharge devices in order to reduce the
electrostatic attraction of cutting powder by the carrier film or the
stamping foil. As however the production of stamping foils, in particular



e‘I'ectr‘ostatic attraction of cutting powder by the carrier filmor the

stanping foil. .As however the production of stanping foils, in particular

2 hot - st anping foils, involves operating at processing speeds of. 50
m mn and nore, and onIy veryllttlea&spacels avai lable in the '
producti on machinery for the installdtion of additional itens of

equi pnent, a procedure of such a nature is only very limtedly
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of the corresponding foils by means of laser radiation, in which respect in

15 principle it is possible to achieve'very good edge qualities and no chipping
or flaking of the decorative layer which is generally formed by lacquer
layers occurs. It was found however that, in the attempt to cut hot-
stamping foils by means of excimer laser radiation, it was only possible to
achieve cutting speeds of about 10 m/min and in addition comparattvely

20 high cost levels occur.

Nd:YAG-lasers can be used for cutting hot-stamping foils only when
a carrier film which absorbs laser radiation is used. That is not the case
with the transparent plastic materials which are usually employed for the
carrier film.

25 CO,-lasers are hitherto already used on an industrial scale inter alia
for cutting plastic curtains and sails. In that respect, the thermal
operating principle involved results in fusion of the cut edges, which is
wanted in that case. In that procedure, high cutting speeds are possible.

All attempts to cut foils of carrier film and a decorative layer by

30 means of lasers have shown that on the one hand under some

circumstances toxic gases and dusts are liberated, which require suitable



operating,prinéiple involved results in fusion of the. cut edges, which is
wanted in that .case. In that procedure, high cutting speeds are possible.
All attenpts to cut foils of carrier filmand a decorative | ayer by 30
means of |asers have shown that on the one hand under somne

ci rcunst ances toxic gases and dusts are |liberated, which require suitable
3 suction renoval and filtration steps to be taken. In addition
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decorative layer would be cut with a blade. A procedure in accordance

with that proposal can therefore not be considered for cutting

corresponding foils. '

DE 34 15 015 C2 describes an apparatus for producing a splinter-

20 free cut edge in material in plate or panel form comprising wood, plastic

material or the like, having a pre-scratching device and a cutting saw;

which are both displaceable relative to the material in plate-or panel form.

In order to prevent the material in plate or panel form of wood or the like

from splintering away at the cut edge in the sawing operation, it is

25 proposed therein that the pre-scratching device includes a laser source for

producing a laser beam and a device for focusing the laser beam on the

surface of the material in plate or panel form, in order to burn at least ohe

groove of predetermined width and depth into the material in plate or

panel form. In that case, the laser beam impinges on the material in plate

30 or panel form somewhat before the edge of the saw blade and the laser

cuts are normally made at the location of the material, where the saw



produci ng:a | aser beam and a device for focusing the |aser beamon the
surface of the.material in plate or panel form in order to burn at |east

one groove of predetermined width and depth into the material in plate
or panel form In that case, the |asgr beaminpinges on the materi al
in plate 30 or panel form sonmewhat before the edge of the saw bl ade and
the | aser cuts are nornally nmade at the location of the material,
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foil respectively. 20 Ther ef fore the object of theecf)resent
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chipping is %Crc]:hggl%%y grrmlg ég]s?: llr?V e pro lc%(tj)% processing of stamping foils, in
particular hot-stamping foils, as a mode of operation of that kind would
require in particular multiple winding of the foil to be cut and the cut foil
respectively.
20 Therefore the object of the present invention is to propose a
method and an apparatus for cutting foils comprising a carrier film and a
decorative layer disposed thereon, in particular stamping foils, preferably
hot-stamping foils, in which it is possible to operate at high speeds, a
clean cut without flaking or chipping is achieved, and the level of blade
25 wear can be minimised.

In a method of the kind set forth in the opening part of this
specification, to attain that object it is proposed that the proceduré is such
that firstly the decorative layer is removed from the carrier film by means
of laser radiation along the cut edge and then in the removal track formed

30 in that way the carrier film is mechanically separated by means of a blade



25 wear can be m ni m sed. In a nmethod of the kind set forth in
the opening part of this ~specification, to attain that object it is
proposed that the procedure is such that firstly the decorative |ayer
is renoved fromthe carrier filmby means of laser radiation along the
cut edge and then in the renoval track forhred 30 in that way the carrier
filmis nmechanically separated by neans of a bl ade
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15 That procedure has the advantage that, as the decorative layer which
flakes or chips off has already been removed in the removal layer, no
cutting powder of a troublesome nature is now produced in the cutting
| operation using the blade. The carrier film itself is generally of such a
nature that a cutting operation does not result in the formation of a
20 substantial amount of dust or powder. Accordingly, without involving
additional expensive cleaning operations, that procedure affords directly in
the production operation a foil which has been cut into suitable strips and
which is free of cutting powder.
A further advantage of the method according to the invention is
25 that, as only the decorative layer has to be removed by means of laser
radiation, comparatively low levels of laser power are already sufficient to
remove the layer. This means that either small, relatively inexpensive
layers can be used, or very high cutting speeds can be achieved.
A further advantage of using laser radiation for removal of the
30 decorative layer is that no wear of the “cutting device” is to be expected,
as regards removal of the decorative layer. For that reason the same



A further advantage of the nmethod according to the invention is 25 that, -
as-only the decorative |layer has to be renoved by neans of | aser

radi ati on, conparatively low |evels of |aser power are already sufficient
to renove the layer. This neans that either small, relatively

| nexpensi ve | ayers can be used, or vé&y hi gh cutting speeds can be
achi eved. A further advantage of using | aser radiation for
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that reason t§acRafethe same width and configuration whereas hitherto when using
conditions are always involved, that is to sag in particular a |aser
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possible to use a | aser of a power of between 20 and
advantage that it is guaranteed in any event that the blade no longer
comes into contact with the decorative layer. On the other hand, any
lateral movements of the blade in comparison with the foil to be cut can
also be compensated in that way.
20 ' It is further provided in accordance with the invention that an
Nd:YAG- or diode laser is used for removal of the decorative layer, while
in such a case it is possible to use a laser of a power of between 20 and
50 W. The use of an Nd:YAG- 6r diode laser has in particular the
advantage that it does not attack the carrier film which is usually
25 transparent. The comparafively thin decorative layer can be very easily
removed with lasers of that kind so that, with the usual widths of the
removal track of between 1 and 2 mm, using lasers of that kind, it is
possible to operate at working speeds of 70 m/min and more. In addition,
when using lasers which do not attack the transparent carrier film, it is

30 also possible for the laser to be arranged on the side of the foil on which



50 W _‘The. use ‘of an Nd: YAG or diode |laser has in particular the )
advantage that .it does not attack the carrier filmwhich is usually 25
transparent. The conparatively thin decorative |ayer can be very easily
renoved with lasers of that kind so that, with the usual wi dths of the
renmoval track of between 1 and 2 nm usi ng?lasers of that kind, it is
possible to operate at working speeds of 70 mmn and nore. In addition,
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are thrown up at the edges of the removal track, and that can adversely
affect the quality of the decoration produced by means of a corresponding
foil and can result in a minor bead or ridge at the edge of the roll.
The invention further provides that the carrier film, subsequent to
20 removal of the decorative layer, is severed by means of the blade at a
spacirig of less than 70 mm, preferably less than 50 mm, in order in that
way to be able to construct an apparatus which is as compact as possible
and in which moreover essentially only one processing station has to be
observed by the monitoring staff.
25 A further subject of the invention is an apparatus for carrying out
the above-discussed cutting method comprising a laser for producing a
removal laser beam and a cutting blade, wherein both the laser beam and
also the cutting blade act at a spacing from each other in the cutting
direction on the substrate to be cut. i
30 . In accordance with the invention an apparatus of that kind is

advantageously of such a configuration that the laser and the cutting



spaci.ng of. less than 70 nmm preferably less than 50 mm in order in that
way to be able.to construct an apparatus which is as conpact as possibl-e
and in which noreover essentially only one processing station has to be
observed by the nonitoring staff. 25 A further subject of the
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the laser  Whighal tum iR comRRNISAN WithEhe semoyakiripsk Rredused Myethe fasar
|7, as the '“ygé}hho Eﬂgﬁ&ﬁek%%%%u téé%k%ﬁé&:ahferpﬂm“ ded with a

devi ce for de ser bea ositron regul ati on of the 15
renoval track can Mg asf ther imventiory fqttheklgrom,deshdzhedaser iz providedngith a

defl ected | at ral |y, _That can be eS| rabl for_ a reas ns, th | ade
has cone %‘UF 0 gﬁhg of ;the lasgh,Pe aHEcBB§'§'°P¥I 9fe\FRFt ue
of 15 removal track can be effected very quickly by the laser beam being

deflected laterally. That can be.desirable if, for any reasons, the blade has
come out of adjustment, for example because it was bent by virtue of
careless handling. - _
It is further advantageous if the laser has a device for altering the
20 diameter of the laser beam acting on the foil, because then the width of
the removal track produced by the laser beam can be easily altered and
for example adapted to the wear of a blade.
Desirably, the laser power can be regulated in dependence on the
speed of movement of the foil. In that way it is possible for the quality of
25 processing to be kept constant, even when starting up and slowing down
the machine and in spite of the speed of movement which generally varies
in production machines over the operating length thereof.
By way of example acusto-optical modulators or galvanometers
mirrors can be used for lateral deflection of the laser beam. The variation
30 ° in diameter of the laser beam can be very rapidly effected for example bf
focus-shifting components, for example adaptive optical systems. In



carel ess handl i‘ng. It is further advantageous if the |aser has a
device for altering the 20 dianeter of the | aser beamacting on the foil,

because then the w dth of the renoval track produced by the | aser beam
can be easily altered and for exanpl e adapted to the wear of a bl ade.
Desirably, the | aser power can be regul at ed in dependence on the speed
of novenent of the foil. In that way it is possible for the quality of 25

rocessing to_be kept constant, ey e ' u | Qi doyn.
F he machi ne aﬁﬁ&?rn%gpPFEmb'i‘ ﬁecgbgtgdvi%f qﬂéb@%ﬁq%&%nﬁ@%e&g%%%a&?&

i n producti onafahtatRdusViEl aktheoipweatibRofurtitgt providds; athe spacing betwddh Way
of exanpl e acusto-optical nodul ators or gal vanoneters - mrrors can be
used for | at ekl lopations: ofhaction ofidhe daser beam orrkae vaei hand andathe gutting
di ameter of t rahe ranidl t r |
focus-shifti ngfaéc?anggnteﬂr%t g&%ﬁagga%%éea@gﬂgiléggfgitﬁ?'ﬁc@f né@'ét@)é : bl‘ﬁ{]l?é’ss

9 orsler than pOrmmm. t he cut to be nonitored in a sinple fashion, it is

d t i f, 1 J ti th /i des, t ' bet
the l'ocations of aBialy 1S i ecedancasiin ShehuSTien Faf i el tREam thg
bl ade on the m@%tﬂmcbgiag%}tpib% ;y'rfadged sﬁ%ﬁéaémé%iamoﬁr?é 6ifRbYbeé Pcﬁg,of

than 50 TMm IS n accordance wth e i nvention

the | aser beabecaigse that arrangementomnithe @neohard Lanasimplify the heorstructikinde
of the foil-t CUL s ca h artangenent. on the one hand gan
sinplify the §B%§Fr gEFf’b% de\}f(?e ?ﬁfﬁ’@ g‘ﬁﬁt?tﬁérg‘iﬁnd;é? Ry Bﬁm[ H@p(')'%%rﬁ}?and
it can al s® | MurittEindeptidns,oni toring opti ons. Furt her
features, details and advantages of the invention will be appar ent

fromthe fol | oni ngFHEREF| at¥resyrdatalls mnd advantrass ehithe invention will be
acoompanyl ng_ qPhaert! S LG, oBRAG! descrigort of | AP RBRed hd | 76 Rl a
cutting appar diagrahumaticaltyhe illustrated apparatus, with - reference to the
accompanying drawing in which: '
15 Figure 1 diagrammatically shows a cutting apparatus having the
essential components,
Figure 2 is a diagrammatic view to describe the operation of cutting
a hot-stamping foil,
Figure 3 shows the intensity of laser radiation with a so-calléd top
20 hat profile and the removal track produced with such a profile in a
decorative layer, and
Figure 4 shows a Gaussian intensity distribution in respect of laser
radiation and the removal track in the decorative layer of a hot-stamping
foil, which is produced by a corresponding laser.
25 For producing for example hot-stamping foils in appropriate sizes, it
is necessary for a foil 1 (Figure 1) to be divided into a plurality of narrower
strips or bands 1a, 1b. For that purpose the foil 1 which is wound on a
supply roll is guided over two direction-changing rollers 2 as shown in the
diagrammeatic view in Figure 1; in the state of the art, in principle there is
30 only a cutting blade 3 per track between the direction-changing rollers 2.



essenti~al .conponents, Figure 2 is a diagrammmatic view to
descri be the operation of cutting a hot-stanping foil,

Figure 3 shows the intensity of laser radiation with a so-called top 20
hat profile and the renoval track produceg with such a profile in a
decorative |layer, and Figure 4 Lhows a Gaussi an intensity
distribution in respect- of |aser radi ati on and the renoval track in

t he decorative laygr of ,a hot- A f,00_l . M d 0, a
correspondi ng | as e& cgp be 38¢n %ﬂ?’@?’&&&%é ' Fol?oeé\{é(%e?ﬁ?s?'g_ah@el-éfé%?%y
foils in apprgptampmdfoikas istto be cut i acedance withy the fnviehtibn( Comprises) to

be divided into a plurality of narrower strips or bands la, |Ib. For
that purpose @heanrtgrifilm gonwhich iGafangad 2 decoraglugdpyelf which is ganer@llyover

two directiong Lng. o | er | he ; " | ' in
Figure 1; in 'td%gﬁgggt gymg't heﬁael?t?éﬁozgg??n@p?f-egt r'lser%f ?%I?%B on ylg%tﬁtu 'ting
bl ade 3 par tdepdndingverethe respeéctivet area ofiasgiingyolved| eFer 2xample, starting

10 b f Fi . 2 to_4 . hot - st [ il
generally ol Ba& g R4 e pecdtgtiye 1Byer breart infiud coralpase aver '
i nvention, cogpfdrs€gample adayar roif:%ai WhieH! peovides an% %héé‘rde%ﬁéﬁlvé‘ layer is

decorative layer which is genera . ldentified by 5. The decorative
| ayer 5 is ofeany ter saleaserfrenrutie carder fbpetdenpratective laeqyrrclayes 2+ 8a of

use i nvol ved. e rl r h der fi 4 h
decorative | a%djgﬁ%?%gér?plhn‘gpﬁ%g rélb'ﬁ%FggssEh% aa?/:gyél aeg&‘r@?mﬁorgdeigppﬁghsalvﬁyer
;)f wax hV\:hleCh Ilavev?(;lletbe?dl‘tes!\?@ lajee® seT\ﬁmg Ita)sm:ltabb/ ﬁ>7< theedéso rbtivléelh?ellss
the carriger, film4, a profective cquer yer 7, col our | ayer
Br%ni ch repr ek hqii-estae'tmﬁg %Pﬁc%'?eﬁ isHE,St(?'ﬁFﬁj u&aeﬁc}:ﬁgsﬁéﬁ‘:tlgf hegkeandyor; he

adhes| ve | aychredsafd.vI e detddll deRiritive ia}&t° s0RCGEREIANG foHREd By at le¥t N

hot - stanpi ng foil on a substrate under t C )
pressure. Theongtlacguetdayent iltanayhoweyer foyexamplealsooomprise at plueality

one lacquer |gyetaubt idYa%s MRHTh F&pett WRbideRltch FPIRG' &°b8 divdh 3b'thé

15 poésibility of interfaces between two lacquer layers in the layer
arrangement 8 being spatially structured, that is to say formed by
diffraction or hologram structures. Particularly in such a case but also if
the stamping foil involved is one which is to simulate a metal foil, a metal
layer is ;also present within the layer arrangement 8; the metal layer can

20 for example involve an aluminium layer produced by vacuum vapour
deposition.

The structure of stamping foils, in particular hot-stamping foils, and
.the composition of their decorative layers is generaily known. Here
attention is directed for example to DE 44 23 291 Al.

25 As already mentioned in the opening part of this specification, the
decorative layers are frequently brittle so that they flake or chip off if the
attempt is made to cut the foil only by means of a blade 3. The parts of
the decorative layer 5 which chip or flake off then form so-called cutting
powder which can contaminate the foil produced and can give rise to

30 problems in regard to processing of the foil.



of lacquer layers, in which respect consideration is also to be given to
t he 15 possibility of interfaces between two |acquer layers in the

| ayer arrangenent 8 being spatially structured, that is to say forned
by diffraction or hol ogram structurei:l Particularly in such a case but
also if t he .stanping foil involved is*one which is to sinulate a netal

foil, a netal | ayer is also present within the | ayer arrangenent 8;

vacuum vapour < Nofia jp albpBisHee ith the! iNFeRflod, #[aPhiina 5 pRbAGHES’ ¥
in particul arifietved fBUSY that lafranyed uagreéﬂheoﬁﬂﬁ@%&mélom@fngt BRide 3 in

decorative layers is generally known. re _ attention is directed for
exanmpl e to Dethe direchion of mopvement (arroms 19 e figureedd i isnadaser tide Wi9SEi ng

part of this RT ' A : | I Seal r

brittie so tnapahLg togdles i Ehe decof RiE Ryt s GMARECL E 4 FEdAl ook
the foil @l ylBjinmisich -cds eambeddedly Seen feornsFiglre 2 - théddedmativat layer bayer
5 which chip or flake, off then form.so-cal].e ut ti wder which can
contani nate t#e %‘i"r’e‘f)&&%%@%camﬁr@m éi%{hq%stgetmagg? "B‘P’o@'ﬁ%rﬁm ANrtBard
to processi ngchridrAIhO4! and cuts it apart, thereby peventiflg e 'qénRPSIN 1dF ¢ he
I nvention, to avoid that, the procedure I'nvol ved 1S such that arranged
upst ream of t titting uRowden tqomgpisinge cbipped-off ornh8akedeff i partisiesoofe thet

(arrow 10 in Eigur Nyd | aser 11 whose beam 12 produces in the
decorative |l a 3&1?%8% I?Kér il 1 arenmoval track 5 13 in which - as can

be cl earlso seen frPheFimdivielual - steps @ecthet cutingayraetiod accordingengy atefl r om
the carrier film4 so that the hlade 3 %W. nI,\F/fbac S on the, carrier
film4 and culyentiopaie descHoedd) grpatar qtﬁ@ wi "%;;ft@ﬁ%"r‘%ﬁ tQRig4re 2. cutting

powder conpri sing ' <Ok T i - D di G [
decorative | ayer S?HLT[%BEdpé?{ Ofcﬂilﬁe\hléﬁgﬁvﬁggzg?@sﬁgﬁps&léﬁQbﬁ%Iacll?ts ?tl- Rsarrpetlﬁod
accordi ng to whese outlines ane iindicatred bhepiogebdd the djrection ofi¢haidrrowtid on

irﬁ;iercgtn gg Eﬁ a Hegafagglétivgelg%ﬂ; of t|:||;3h?0i} (Ip Rgrat ré)sfulE,ht%evi:Igt%rja@ivléi I%%re 52 is
15 fused or vaporised and removed in the corresponding regions, if the level
of intensity of the laser radiation is sufficiently high, thereby exposing the
carrier film 4 in the region of the laser beam 12. )
The width b of the removal track 13 exposed by fhe laser beam 12
in the decorative layer 5, as the middle of Figure 2 shows, is markedly

20 greater than the thickness d of the blade 3. In general terms the width b -
of the removal track 13 should be between about 1 and 2 mm. As a result
of the greater width b of the removal track 13 with respect to the
thickness d of the blade 3, this ensures that the blade is satisfactorily
guided in the removal track. The fluctuations in position between the
25 laser and the blade track, which may possibly occur due to foil distortion,
vibration and inaccuracies in the production machine, remain in that way
without any influence on the quality of the cut. .
As Figure 1 shows the blade 3 is arranged relatively closely
downstream of the location 16 of action of the laser beam 12 on the
30 decorati_ve layer 5, in the direction of movement 10 of the foil 1, in which
respect the spacing between the impingement point 16 of the laser beam



whose outLines=ére I ndicated inpinges in the direction of the arrow 14 on
t he decorative.layer 5 of the foil 1. As a result, the decorative |ayer 5
is 15 fused or vaporised and renmoved in the corresponding regions, if the

| evel of intensity of the |aser radlﬂlon is sufficiently high,
t her eby exposing the carrier film4 Th the region of the |aser beam
12. The width b of the renpval track 13 exposed by the |aser

markedly 20 b ASHERAHE K WU slenP A S bin i s, |
the width b to comipehBate esroaRy positidhal fluchuatichser listaetion @lﬁcthe foilahdo 2 -

mm As a result of the greater width b of the renoval track 13 with
respect to thBecut. thjckness d of the blade 3, this ensures that the bl ade

is satisfactorily Then, &' sdéﬁiowai' i @Iﬁ’%'b%%\ﬁ'patrf of Figurb e, fthé%lﬂaéB%@vlérQ

posi tion between t aser and e bl ade track,” whi ch may possib
occur due 5o the tartiestfilm ioim the previouslytknowm foanmerctruerdgrein thatiway to

Gual ity of i neekatate tREToll wiich 1€'vad Rerety o, HbuR 2 18k, 48 i rbe;

relatively cl Pé%'nﬂ 1b gboﬂewﬂét Figare Q? byenéaesbf arcutdf action of the
| aser beam 12 on decorative [ayer 5, in the direction of novenent

10 of the foil 1, Fllguﬁ#ﬁ drand 4 eqcésﬁf‘&‘!l in ke upper rbthenesh the daserheaganent

point 16 of t

i 12" it ehéREkitABRon transyersely with respect to thegirection, of advance |
hel ps 10t orrmnmm:amfetﬁe)fmhnyvmm iin drhalprblsent case i perperdiaular to dheof
the foil 1 to #;"S‘ Then, as is shown in the bottom part
of Figure 2, Plapedf @%a%eé'vers 5° the carrier film4 in the previously

known manner in orflgiFidulel Baihé’"ﬁ'}tehﬁty curvéemrlﬁsecéﬁ*@af'é’dn}elz@téa? ﬁsnﬁgd
thereto (top of Fi ureeJ into two foll strips t om of

Figure 2), byaneal t 197and 20 respectivelyur efn 3ha1@aaeem intepaity n

wgng\egre;eloir mstgﬁ?tz%eiwakgfhé Gsl%?g%l eldonr%ﬂ:%gg a&ceglgigoho\%%gztp?r I%‘he

foil 1, ws chAtcordirglprthatthes adso ghvagsesylsstantialiyastiaighthand steep sides 21
for the removal track 13 in the deéorative layer 5.

In comparison, as shown by the curve in the upper part of Figure 4,
the laser radiation 12 involves a Gaussian intensity profile transversely
with respect to the direction of movement of the foil 1. That then means

20 that the sides 21’ of the removal track 13, as shown in the bottom part of
Figure 4 and as also illustrated in Figure 2, have a lesser slope and in
particular have a certain degree of rounding in the region of the side of
the decorative layer, which is towards the laser beam. A Gaussian

' intensity profile in respect of the laser radiation 12 can also have the

25 result that thrown-up portions of molten material are even to be observed
at the edges of the removal track 13.

In regard to the lasers 11 which can be used for the method and
the apparatus according to the invention, it is pointed out that CO,-,
Nd:YAG- and excimer lasers are industrially already used for cutting

30 -plastic materials. The possibilities of using high-power diode lasers are
being investigated at the present time.



pl ane ef the paper. In Figure 3 the intensity curve 18 has

conparatively steep rising and falling edges 19 and 20 respectively.

In this case the intensity di stribution involves a so-called
rectangul ar or "top hat" profile. 15 A@c9§dingly that then al so gives

substantially straight and steep sides 21 for the renoval track 13 in
the decorative | ayer 5. I n conpari son, as shown by the curve in
t he upper part of ure e | si an
intensity profile EPg EQF%‘/“eté'Jg #@%%%‘é%g lfste §P{:Iﬂ;g I%&\r{‘ 1 on '&%
movenent of tfg dutiihg blastiteinatéesisrararset #0rthtihahetTeble hadesinafterof the
renoval track 13, as shown in the bottom part of Figure 4 and as al so
‘illustrated in Figure 2, have a | esser slope and in particul ar have a
certain degrpesgf qumji g1 T Ol gecorali ve
| ayer, which 'F%éJetlrowards t he | a‘?s\leé{r?’eLeﬁ:{gmH C—%Bg'gat@rguﬁm(& i ntenm%y profile
in respect of cbpdasaéser radi atmnsgﬂ} can al &g, palse t he 25 resnagsﬁryat

t hr own- up pPoL tions of molten material are even to he obhserved tthe
edges of the NdMGHaserack 13.1.064 hm |qw,rmglaed to the Ias@dlsStm whifch
can be used tHhe—nethod—an tre appal trs aL,L,UI oot

I nvention, i} E¥g"ﬁ§ Iﬂ?"’éﬂd out ,‘[*1gg ! "err] |§‘é : YAG and é%\‘ | agers
are i ndustr| IRV | I"DQI“I\I used nm+f| atsl ’-2(\ nl astioc—materials The .
possi biliti eEb!ﬁd%@Fﬁ'@ hi gh- poﬁép t&l ode | as@¥sPylse bei ng '?W%?%ﬂ ed
at the present _tine

Operating paraneters and areas of use of the | aser beam sources for
Eg;telr ng 'Olsast ¢ maber.l %llgs 50 efﬁéeert m&%n}tﬂq 2 Nhlqo)gé—& ancr'glro%'enlaf grs are used
CJerr]-laserfor the 1ril\i2-:rﬁloﬁ1ebé]:§mse Iaserstﬂ’ tl1il=!|’cI &Md on the onel ﬁﬁ‘H&tr’hﬁke it

Nd: YAG | aser 1.064 [err]m pul se I ndustry

Exci mer | aserpossible tpg@:hlg\qqg very high pmrgmg speeds while on the pthgrshagd the
radiation thereof is not absorbed or is absorbed only to a minor degree in

the usually transparent carrier film, so that it is possible to avoid
10 damaging the carrier film. Tests have shown that, with hot-stamping foils
of conventional structure with polyester foils as the carrier film, when
using Nd:YAG- or diode lasers, it is possible to achieve winding speeds of
70 m/min and more, in which respect only Iévels of laser power in the
range of between 20 and 50 W are required for that purpose, more
15 specifically in order in that way to produce a removal track 13 in the range
of between 1 and 2 mm in width. In this respect, the laser radiation can
be very rapidly laterally deflected by beam-deflecting components, for
example acusto-optical modulators or galvanometer mirrors, in order in
that way to permit positional regulation for the removal track 13. There is
20 also the possibility of very rapidly adjusting the width b of the removai
track 13 by - focus-shifting components, for example adaptive optical
systems. Finally, a variation in the speed of movement of the foil with
respect to the laser beam, which would possibly result in a different
removal track and which occurs in particular when starting up or slowing
25 down the foil at the beginning and end of a cutting operation or when



308 nm , Diode |aser 650 to ' cw, pul se ' :

| aboratory : 900 nm 5 Desirably however
in particular Nd: YAG and diode | asers are used for the invention-
because | asers of that kind on the one hagg make it possible to

achi eve very high working speeds while on"the other hand the radi ati on
thereof is not absorbed or is absorbed only to a mnor degree in t he

.usual ly trans t ier fi. i ' j

damagi ng 1 he SRHTBpdE oo byaliblbaiibrie Bl for. ooy BETmcheated ¥y thefaser,
of conventi onpéwet beirigiappropriately \itered, froiwhiclacaseewithra ihighén bpgedvodn
usi ng Nd: YAG or diode |asers, it s possjble to achiev 1 ngdi eeds of
70 mimn and WOVEMENS agaration s hopleaRnted with & Saferh@idingly Mioher TR
range of bet er0 and 50 Ware required for that purpose, nore 15
specifically Tn order in that way to produce a renoval track 13 in the
range of between 1 and 2 mMmin width. In this respect, the | aser

radi ati on can be very rapidly laterally defl ected by beam defl ecting
conponents, for exanpl e acusto-optical nodulators or gal vanoneter
mrrors, in order in that way to permt positional regulation for the
renmoval track 13. There is 20 also the possibility of very rapidly
adjusting the width b of the renoval track 13 by focus-shifting
conponents, for exanple adaptive optical systens. Finally, a variation
in the speed of novenent of the foil wth respect to the | aser beam
whi ch woul d possibly result in a different renmoval track and which
occurs in particular when starting up or slowing 25 down the foil at the
begi nning and end of a cutting operation or when .

14 cutting out poor-quality portions of foil, can be conpensated by the
| aser power being appropriately altered, in which case with a higher speed
of novenment operation is inplenmented with a correspondi ngly higher |evel of
power .



CLAI M5 . 1. - Anethod of cutting foils conprising a carrier filmand
a-decorative |layer disposed thereon and including at |east one |acquer

| ayer; in particular stanping foils, characterised in that firstly the
decorative layer (5) is renmoved fromthe gerrier film(4) by nmeans of | aser
radi ation (12) along the cut line (13) and"then in the renoval track (13)
formed in that way the carrier film(4) is nmechanically separated by negns
of a bl ade (3 2. A nmet hod according to claim 1 characterised in
Char & paroigLaMs, (13) is formed, whose width (b) is wider than the

thi ckness (d) of the blade (3) for cutting the carrier film(4). 3.
A nethod accordinglto cAajristhodnef @uetimg Xoilbacemnprsinged carridrafilm aadogal
track (13) of between 1 and 3 nmin width is forned. A et hod

d 4.
accordi ng t odecarative layrr dispesed thereor andrindyding atdeasteone jagauar laver,
Nd: diad A f of i
(5 C o O paliaier amoig (ot cardEREel if gt nfHAL AL, UEcoBYge
| aser (11) wilaiyern (B)ieremovedtfremnti) camierSTUmMA(4) bysmeans of lasel radiation

met hod accorgdi, to,one  of r.ecedi.n cl ai ns_,.chara i_.sed i,n that
ol aser (11) (128hiehd the S e (15 ABERRERIR ST FacRds) jormed Tn
di stribution ghadngagreRl Yaridh AIMASEECls edhhickifeséparated By\ABERs &V gment
of the foil (relative to the | aser beam (12)), which corresponds to a
rectangul ar (RlageKadd) profile (Figure 3). .
2. A method according to claim 1 ‘characterised in that a
removal track (13) is formed, whose width (b) is wider than the thickness

(d) of the blade (3) for cutting the carrier film (4).

3. A method according to claim 1 and claim 2 characterised in
that a removal track (13) of between 1 and 3 mm in width is formed.

4, A method according to one of the preceding claims
characterised in that an Nd:YAG- or diode laser (11) is used for removal
of the decorative layer (5).

5. A method according to claim 4 characterised in that a laser
(11) with a power of between 20 and 50 W is used.

6. A method according to one of the preceding cIaim§
characterised in that a laser (11) is used, which has a laser radiation (12)
intensity distribution transversely with respect to the direction of advance
movement of the foil (relative to the laser beam (12)), which corresponds
toa rectangylf’:r (top hat) profile (Figure 3).

7. A method according to one of the preceding claims
characterised in that the carrier film (4) subsequently to removal of. the
decorative layer (5) is severed by means of the blade (3) at a spacing of
less than 70 mm, preferably less than 50 mm.

[T



7. A nethod according to one of the preceding: clainms characterised
In.that the carrier film(4) subsequently to renoval of the decorative

| ayer (5) is severed by nmeans of the blade (3) at a spacing of |less than 70
nmm preferably | ess than 50 mMm 16 :

16 8. A method according to one of the preceding clains
characterised in that operation is effected with cutting speeds of at | east

40 mmn, preferabgy atp,l erﬁﬁglxozlé; ?{:)égrﬂing tg hgng' of @arﬁttét':égrfs CRfimg! ng

out the cutting nmethod ‘accor one “of recedi ng clal onpri Si ng
a laser (11) c¢chardoterisgdain tnatvaperatioar isbeffentéd Ayithralitting spdeds Of atidedst) ,

wherei n both e | aser bea 12) and_al so the cutting blade (3) act at a
spaci ng from%‘i@)"ﬂ%@refng&ea |east Z@ ’H?’i"é‘btion on the substrate (4, 5) to
be cut, characterised in that the laser (11) and the cutting blade (3) are

of such an arrangegent ApgaisifeH cartying did! tHeheuttiig iméhdldagdecdrdiing to
arranged foll ow Th%ﬂ'-t he | ocation of action (16) of the |laser beam (1 I n

t he directionong ofidherpieceding claims icomprising B laser fildy predusings arreneoval

track (13) wingh PSR Ing s SUHERD s, Loy FEFeR) b B Ressr Py it o
acts on the famnd aldg thefcutbibgebladen(BY betiat(S)spacing from CeachApBlaéR N the

di t | ai characterised in that e laser (1]1) is provided with
2 Govi o f or GHEGCAFEHIYT amEne subRUBEA B0 b cut, chbractaPadn,that

ovi ce for varie e (21) it M Ll B (Pfre, O P18 Al Aridtimenc an2s @
foil (1). configurationdphat £hescuitingrblade (89 ismerasfged follesviagt thel bcation
characteri Sedoii dction (16) of the laser beam (12) in the direction of movement (10) of
the foil (1) forming the substrate, wherein the laser beam (12) produces
" in the decorative layer (5) a removal track (13) which is wider than the
thickness (d) of the cutting edge, which acts on the foil (1), of the cutting

blade (3).

10.  Apparatus according to claim 9 characterised in that the laser
(11) is provided with a device for deflection of the laser beam (12).

11. Apparatus according to claim 9 or claim 10 characterised in
that the laser (11) has a device for varying the diameter of the laser beam
(12) which acts on the foil (1).

12. Apparatus according to one of claims 9 to 11 characterised in
that the power of the laser (11) is regulatable in dependence on the speed
of movement of the foil (1).

13. . Apparatus according to one. of claims 9 to 12 characterised in
that the spacing between the locations of action (16) of the laser beam
(12) on the one hand and the cutting blade (3) on the other hand on the
foil (1) is less than 70 mm, preferably less than 50 mm.
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that the power ‘of the laser (11) is regul atable in dependence on the speed
of . novenent of .the foil (1). 13. Apparatus according to one. of
claimse 9 to 12 characterised in that the spacing between the | ocations: of
action (16) of the |laser beam (12) on the })ne hand and the cutting bl ade
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f t [,
| aser beam (12) ang4t he Bﬁ?'%tHﬁ aﬁpgaignqge?ogp %gﬁﬁ ﬁgt%%ré %e'sgf?g% of
the foil (1) #HatbdeCldser beam (12) and the cutting blade (3) are arranged on the

same side of the foil (1) to be cut.
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