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{54) Title: PROCESS FOR THE MANUFACTURE OF A COLOUﬁ-MARKED OBJECT
{S7) Abstract

Process for the manufacture of a colour-marked object by mad:atmg the surface of the object with laser light, characterized in that the
object, at least at the location where the marking is applied, consists of a plastic composition which contains at least three light-absorbing
components which exhibit a maximum in their light abﬁorptlon spectra at different wavelengths and lose their light-absorbing capacity under
the influence of laser light, with the marking being applied in the form of matrix dots by irradiating the object’s surface at the lacation of
the matrix dots with laser light of such wavelength and intensity and for such duration that at Jeast one of the light-absorbing components
has wholly or partially lost its light-absorbing capacity.
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matri x dot has the col our of the |ight, that is absorbed by col our
absoring conponent, before t he conponent 1lhas conpletely or partly | ost
Its Iight absoring capacity. 5 Li ght - absor bi ng conponents
are understood to be conponents haV|ng a chromatic colour, such as _dyes
and pigments. Ligh 5 MAMEBIFS UR—MARE de

white or bl ack conpoﬁents such as - titani um di oxi de, chal k, barium

sul phi-de, carbon bl ack 10 or I ron nti al
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suitable light-a g Relbscal ekl dalbirblleds hhnREdie thdP, a
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| ose their light-a SO[bI capacity in whole or part on being
irradiated with 28 F%%E? rlght The process of the invention
allows matrix dots to ba dpphdwdntaige oife ther kacern pracEsyplis rarater .
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| i ght - absor bi ng capaci resel ecte %I bsor bi ng conponent and
the surface 19 othhe"Pfﬂr By &Pé&"?l doTgoMe e filec makd AhHISAR Bfhi ch

obtained in only a limited number of colours.
The invention aims to provide a process.that
does not have the aforementioned disadvantages.
Surprisingly, this is accomplished by that
20 the object, at least at the location where the marking
| is applied, consists of a plastic composition which
contains at least three light—-absorbing components
which exhibit a maximum in their light absorption
spectra at different wavelengths and lose their light- .
25 absorbing capacity under the influence of laser light,
with the marking being applied in the form of matrix
dots by irradiating the object’s surface at the
location of the matrix dots with laser light of such
wavelength and intensity and for such duration that at
30’ least one of the light-absorbing components has
completely or partially lost its light-absorbing
capacity.
In this way a marking can be obtained whose colour is
determined freely, the marking may contain different
35 colours and markings in different colours can be
~ obtained on the surface of the same plastic
composition. Furthermore, the marking can even be
obtained on the surface of the same plastic composition
_ in a great mahy different colours.
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apply matri x dots of different colours side by side on the surface. To
an observer, the colour of the surface at the |location of 5 the

matrix dots is a mxed cohoqatPegagee hie ea_b_oub&our ofoftHeha iy ,i X dots

strike the eye

t he | end. Thi s _net hod of caol.our I ng,
whi ch the col outRatois abs%ﬁ\gﬁﬁgxgﬁ 5?%°P505E38r§l"8’e GREPGRRNt 4 ?%qﬁ%d t he
partitive net hothe Thempbnent chasucompleeedynoneghalmt liynd ost0 irted i lai g¥ft t he

surface area of
colours. In thi

It is essentS al
bet ween t he dot
i ndi vi dual matr
al so.

results are ach
di fferent col ou
the surface wt
in which 10 p
conmponent s who

each wavel engt h.
all ows a great

a variety of

15

20

25

30

35

as t hough

I n

%gggrggérégpgggégand t he ratio of the brightness of the

t many m xed col ours can be forned.
in th| s cbngbkrabﬁatbtlns componentise ar® cuerstiied dive
ﬁe'éoﬁﬁ@héné@ néslhaab ERe onke icaRAloud Sttt dyes

I X Qtos are coloured in this wa

ana pigeent s chodHCr ABRPEONGG: COMBANGNFS Fore WRARE 560
héyetobynapplyi nhivet birx blatk @bmﬁbnentslsnﬁﬁ ddree

nggléﬁedigkﬁagﬁt coghgt ?’gggtu?ﬂf%?lggﬂdﬁ% 'erent 65’{ %agén]%t”ﬂs

oocesenoanlphlﬂﬁe at | east three |ight-absorbing

ly or- partigl by b@%@%thhq i@t the 11§H¥HH$§6Eb acity at
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the light—-absorbing components possess a colour
stability of at least 5, more preferably at least 7 and
still more preferably more than 7 on the Wool scale (1n
accordance with DIN 54003).

Examples of suitable light-absorbing
components are Irgalith® Rubine 4 BP, a magenta-
coloured pigment, Irgalith Blue LGLD, a cyan-coloured
pigment, or Cromopthal® Yellow 6G and Cromopthal Yellow
3G, two yellow—coloured pigments. Incidentally, most
light-absorbing components lose their light-absorbing
capacity in whole or part on being irradiated with
laser light. -

The process of the invention allows matrix
dots to be applied onto the surface in a simple manner.

Irradiétion with laser light of a particular
wavelength reduces the light-absorbing capacity of a
preselected light-absorbing component and the surface
on the irradiated sites will reflect the colour which
is no longer absorbed by the component in gquestion. The
brightness of the reflected colour can be enhanced by
increasing the intensity of the laser light or
extendlng the duration of irradiation.

A marking of a desired colour is formed by




f ashi ons. M xed col ours can be achieved by, for 30 exanple, varying the
bri ght ness o{ygdr18s9 ours of the matrix dots in rel ati on PCI/NI#6/00470

ot her; by, for exanple, irradiating the matrix dots of a particul ar

col our - | onger than other matrix dots.~ Aternatively, the ratio of
the total area of the different colours can be 35 varied in relation to
each other by, for exanple, maki ng one matrix dot |larger than the

ot her or by WO 97/ 21550

PCT/ NL96/ 00470 formng nore ri.x e colour than of the
ot her. col ours. Tﬂ@pﬁﬁéppxad8f§aga?aﬂg Fﬁ&ﬁdx %ﬁ§ﬁh e %Rﬁéﬁ%%y may al so
be, for exanple, triangul aitoisl edear possitdre dampply matrdior dQ¢$|¢f t he
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A col our can be ar acFeri 78d°Ihaccordance ndard E 308 hy
first measuring oheerveryrithei golonryfuddheofsunfacsiaturththd eeationt ohg

therefrom the ChEﬁgﬂthﬂ& goekdiiaake st d&tcﬁrzrns@cél@se tHiee CObPNL §
|l ocation within t E D65 col our dia ran1 § 10[ err]. observer

described in thePhf bPEnBAtTEdXegots S§F aﬁrﬁPQHﬂQuﬁh%&aﬁﬁ%ﬂ?is a
graphic r6preﬁestﬁbtnndobfabbl@nkoun&ungxlmn\uhﬁdnetﬁéumnﬂours to

The partitive m ﬁéngl&gﬁhg&g}ugﬁ t%\gs sq(Heo%lyﬁ s]15de 't oléje J d‘,[e{\@l ch in the

col our di agram | bet we nt's represe ing the at
| east three pattétine a@lt@@uds She md xest rqqdcnm nts deterriredoby the

di agram Thege PehRis b2 Pheh@uttaldeC @t ¢df Jf& 1M Gfatrix dots and tKeNethod

of the invention which allows even 20 nore different colours to be
obt ai ned |nvoIve§a§ﬁBI9fn§he brmﬂﬂﬁﬂgﬁﬁnQ§sﬁ?qrﬁﬁlq?kﬁ wﬁ%l??lﬁrwﬁﬁrt?ally
over | ap. Thi greakomany Wiked eclwuiye dah naf efidmmed o as subtractive

bl endi ng. Pr §1e1;20l05e 1S 230 iU 1 s (dGn ML 3Rt Sthe
centre-to—-centre distance between the dots is small so
15 that the eye cannot distinguish the individual matrix
dots. Newspaper photos are coloured in this way also.
As ‘is known from colour printing, very good
results are achieved by applying matrix dots of at
least three different colours on the surface. This is
20 accomplished by irradiating the surface with laser
light of at least three different wavelengths, in which
process one of the at least three light-absorbing
components wholly or partially loses its light-
absorbing capacity at each wavelength. In this manner,
25 the use of at least three colours allows a great many
other colours to be formed by mixing the colours in the
proper amounts.
Mixed colours can be achieved in a variety of
fashions. Mixed colours can be achieved by, for '
30 example, varying the brightness of the colours of the
matrix dots in relation to each other; by, for example,
irradiating the matrix dots of a particular colour
longer than other matrix dots. Alternatively, the ratio
of the total area of the different colours can be
35  wvaried in relation to each other by, for example,
making one matrix dot larger than the other or by



25 " determned by the subtractive mxing of at |east three di fferent

col oured rrg, rd'%‘ i nts. The col our range evol vi ng from sgRiNL36be476

m xtures i S dgreater than in the case of partitive blending in that

col ours can be formed which in the.colgusr diagramlie outside the area
30 between the points which represent the at |east three di fferent
colours of the matrix points in the col our ~ di agram The
pl astic conposition may in principle contain any thernoset or
thernoplastic or elastonmer. 35 Plastics that the plastic conposition
mentioned in formi®g4mb2esdatari xaitta rofaranpagel cut akhynsof t bhee. VO
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- 5- referably, the |1 ght-absorbing conponents are so

sel ected that bHé& &hey Beyndd®a ke pdigh Sxamplenr BELARINLAE heT af 1PEAL:
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cover at least 5 10% o he .area of the djagra Pref erably,
this area cbver®CIf3SE, %d;%t(ﬁal reg]t%th‘?‘gg?g]n?hﬁo?‘érf)?‘é?erabI y at | east
75% of the diagram A colour can Bénechawattagihedf ihhactasdankeght
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pr edet er ni ned I"’ilé:ﬁ'[ iﬁé‘gfsgﬁar%dacrgdnpb%njeéé at?%a#ggseéi?ggg‘gh{]ggﬁﬁ?absor bi ng
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Spect rum oF0 . Ehen A RN HOP CENEBHBNE PN LR PES, GoPGUE AdeSran
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' representation of all colours in the visible range.
The partitive mixing technique allows colours
15 to be formed which in the colour diagram lie in the
area between the points representing the at least three
different colours. of the matrix points in the colour
diagram. These points form the vertices of the area.
A method of the invention which allows even
20 more different colours to be obtained involves applying
matrix dots so that they wholly or partially overlap.
This colour mixing technique is referred to as
subtractive blending.
Preferably, the colour of the surface is
25 determined by the subtractive mixing of at least three
different coloured matrix points. The colour range
evolving from subtractive mixtures is greater than in
the case of partitive blending in that colours can be
formed which in the colour diagram lie outside the area
30 between the points which represent the at least three
different colours of the matrix points in the colour
diagram.
The plastic composition may in principle
.contain any thermoset or thermoplastic or elastomer.
35 Plastics that the plastic composition mentioned in
W094/12352 can contain are particularly suitable.




practi sed using one or nore nmasks. Such nmasks are transm ssive in those
| ecati.ons whey@oim@ssurface is to be irradi ated and are nOtCT/NL96/00470
transnissive in those 25 |ocations where the surface is not to be

i rradiat ed. Successive irradiation of +hé& surface with different

masks and with [aser light of different wavel engths permts matrix dots
of different colours to be applied on the surface rapidly and readily.
30 An advantage of this is that the size of the matri x dots
Is determ ned by the mask, not aneter of the |aser beam so
that the surface may be F??%%?%}%d RP?hlégpérQBSBFEREPqumﬁﬂﬁgnﬁébn1 As
a resul t, irrsd aio oseVédtedakeat eshetarea Bbtween the polmntfserably,

the process of the inventjon i p | S ith. ri.abl
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- 6- the maeierppiptsuten thenagiour dimgsrmpcovese@tbyleast an
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Advant ages of these nasks are that the desi red mask can be
conput er - gener at 3 Me LCD 10 screen or PDLCD screen, wher eupon t he
surface can be i rradi at Bhet waveyénghb uﬁskhesubsequémuhﬁ wal tde cdricch
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possi bl e positi-oning pro vantage I s that the vari ous
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achieved if the pfpa@esabsor®ingh€apavedyi eani &eaaaqtyl ped quitldt nil dets By

devi ce whi ch

: experiment.

Preferably, the wavelengths of the laser

15 1light with which the surface is irradiated are those at
which the maximum occurs in the absorption spectrum of
the light—-absorbing component which is to lose its .
light-absorbing capacity. In this manner, very good
selectivity and good brightness of the colours are

20 obtained. _

Preferably, the process of the invention is
practised using one or more masks. Such masks are
transmissive in those locations where the surface is to
be irradiated and are not transmissive in those

25 1locations where the surface is not to be irradiated.
Successive irradiation of the surface with different
masks and with laser light of different wavelengths
permits matrix dots of different colours to be applied
on the surface rapidly and readily.

30 An advantage of this is that the size of the
matrix dots is determined by the mask, not by the
diameter of the laser beam, so that the surface may be
irradiated with a large-diameter laser beam. As a
result, irradiation will take less time.

35 Preferably, the process of the invention is
practised with a variable mask.



sinmultaneously irradiates the object's surface with the aid of at |east
3 masks po adj acent to each 20 other, with the mask '
|rrad|ated§¥?tﬁgﬁ§%er | i ght of different wavel engt hs |n%%uc D%“Wéﬁher
that the mask' s images are projected_ogta the object's surface one
over the other. The advantage is that the object's surface is
irradiated with different masks in a single 25 operation. If in this
procedure the masks are vari abl e, an extra advantage is that different
mar ki ngscan be applied in very rapid succession. A set-up of the sane
kind is known from vi deo Rvefecabby, use is made ofThemps&cesoduzedaltso be
practi sed u5|ngu? §g% Ied | aser beam of variable intensity. This

af fords greater 1lexi bi y 'in terns of the shape of t he object to be
irradi ated and the brightfese prefapably,cusguis. made of a PDLCD

Furthernore, a { m&@"fbf@pé‘t&@daﬂiéﬁiabb? §€awaws%9liaw md s&, S iR
desirabl e |nasnuch %1 pgﬁ le to irradiate the surface
with | aser e Qqéﬁqzqgggntage at it does not absorb, but
PCT/NL96/00470scatte:s, the non-transmitted lager beam, sof tdaftf amhent

wavel engt hs usi I % Preferably, the

| aser is capablng‘%éi tﬁé%aﬁgéogg h?gof the different wavel engths that

mat ch the maxi ma of t#@V@bb@ﬂﬁﬁlQﬁ tpeser mask st g edithirdr ddie 5

| i ght - absor bi nga&0Imad s Sk éanlset B%ﬂpQQt%?LBEﬁeterfe‘ar@n thealLl Possi bl e
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of this S Surface can rea W th
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advantage is that the various masks can be replaced
15 very rapidly. |
Very good results are achieved if the process
of the invention is practised with a laser device which
simultaneously irradiates the object’s surface with the
aid of at least 3 masks positioned adjacent to each
20 other, with the masks being irradiated with laser light
of different wavelengths in such a manner that the
mask ‘s images are projected onto the object’s surface
one over the other. The advantage is that the object’s
surface is irradiated with different masks in a single
25 operation. If in this procedure the masks are variable,
an extra advantage is that different markings can be
applied in very rapid succession. A set-up of the same
kind is known from video projection.
The process can also be pract1sed using a
30 controlled laser beam of variable intensity. This
affords greater flexibility in terms of the shape of
the object to be irradiated and the brightness of the
colours. o
Furthermore, a laser device with adjustable
35 wavelength is also most desirable inasmuch as it is
then possible to irradiate the surface with laser light




capable of emtting all colours. This results in very 15 high flexibility

as to the nugpamaessecol ours that. can be selected and the glcapasebodrhe
marking to be applied. Exanpl e | A dry bl end was
prepared from 1897 parts by 20 weight of Renfatin [err] SFA-34, an
acrylonitrile- but adi ene-styrene copol ynmer (ABS) supplied by DSM of
the Netherlands, 100 parts by weight of Tiofine[err] R4l, a titani um
di oxi de pignment supplied by Tiofine of the hbtherlands, and 1 part by
wei ght of Irgallth[err£ Rubi ne 25 4BP, 1 part ht of Irgalith Blue
LGD and 1 part of dp{IREPHht waweéﬁwa%mlm ]a \%’r'g%\?&;‘?s?gs B¥iFfely

gggent af ;:KanNg?d yel | ow celreffeedbliygntes e i £sl dypable MeSsemitt bag
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Al'l rounder[err] I_.nj ecti on- noul machi ne at a tenperature
of 240[err]C. 35a3rhep@§sebﬁl@dcmlg>r\aér&ém'ﬁ‘tqq@m% ek28®5 o@BVIFESE bl e

light. The plaques were pah@rﬁrgﬁeferablﬂdeyg2ﬂ§5@ade of a laser
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b tl lied
t he surf ace B?Vﬁﬁﬁnéno?’hécl%saé:rl\{%a Ejngf ]}A%{eégﬁvau %‘g e® dgfggg I naglnte0

wavel engt h Iaserwaeélepg@ﬁﬁMﬂnauunnﬂHdan .a T&iengle falsee,sét-bpiogntai ned

a type EEQ er, | , e | aser for a
' typngCR[grr d’]23§?58§8§g &% V%E%r z;:sheerIS V@{’ﬁ]ﬁo 3 Qaﬁﬁ ?gg}gr set -
contai ned a ipgeprpdgnddy] of10heptather %ﬁ%ﬂ\%t eFhexadypatage( Qﬁo}hls
which received thg ghaRakHe FBFdE 1adur®iid ¥R 188811y be irradiated

with the aid of one combined laser beam which is

capable of emitting all colours. This results in very
15 high flexibility as to the number of colours that can

be selected and the shape of the marking to be applied.

Example I _

' A dry blend was prepared frbm 1897 parts by

20 weight of Ronfalin ® SFA-34, an acrylonitrile-
butadiene—-styrene copolymer (ABS) supplied by DSM of
the Netherlands, 100 parts by weight of Tiofine® R41, a
titanium dioxide pigment supplied by Tiofine of the
Netherlands, and 1 part by weight of Irgalith® Rubine

25 4BP, 1 part by weight of Irgalith Blue LGLD and l'patt
by weight of Cromopthal® Yellow 6G, respectively
magenta, cyan and yellow coloured pigments supplied by
Messrs Ciba Geigy of the Netherlands. _

The dry blend was melted in a ZSK®30 twin-

30 screw extruder supplied by Werner and Pfleiderer of
Germany, kneaded at 260°C and granulated. The granulate
was injection-moulded to plagques measuring
3.2%120*120mm in an Arburg Allrounder® 320-90-750
injection-moulding-machine at a temperature of 240°C,

35 The coloured pigments in the plaques absorb visible
light. The plagques were pale grey.




éZé‘a Frequency Doubling Optic (FEK»; The set-up was 10 supplied by

Sper cr a- Ph t he USA The follow ng | aser settingScHiReobeeN:
1550 6
Pul se wi dtléél"%%?2 8 "Qswitching frequency: 30 Hz dot diameter: 3 mm.

15 witing speed: 10 mmi's i ne spaci-ng -0.66 nm focal length: +80
nmm A col our photo was applied onto the specinens by nmeans 20 of the
af orenenti oned | aser set-up by the nmet hod described bel ow. A colour
phot o was broken down into a "red nask" "green mask"” and a "bl ue
mask" (option: split channels RGB) by neans of "Corel -Photoprint 5.0
for Hew ett Packard" of tMerkbngs WeEBoFBPFEAUENtiNe appl igaontpedde

bl ack/whi te. Wﬁ%ﬁ&ﬂfé@ wlﬂésﬁsoat% 1asbiaaaﬁab9ncne% WaisNGhade G I a
Star[err] GIx" col o gB|nt i of ssrs General Paranetric

Cor por ati on of t’c‘h‘é’able ‘iﬁﬂel gt pi ﬁ58F0§§§s“ﬂer"e"Wr JPBE&d SFWP X-he NSrages
for accurate pdsasmons@g—uﬁocoﬁubsﬁqueat typet BEEO®bI3GS meeldingpa dsdrt,ed onto

t he af orene ed s_and .irradiate i th,t I t a
wavel engt h 5f¢&hf£m ?@8@ a§ ﬁa@é %gég%eq @2% gxg% G%ﬁﬁé zﬁﬂQPVMth t he
"green mask", \Mﬂt‘)thvalsaaecwEuetyermorpesthi!-—‘oﬂededv@ett-m ot iotedhianed
wi th the "bl ue 3pe MEEC® T’DbSOBGEEEQ E‘B%Eme‘ﬁ@% bs rc%‘i'l%tt%‘i VY'\%&)?)' aser

| i ght having a wavel engt h_of Last | /'21550
PCT/ NL96/ 00470 Wwhich réceived the signal from xgg last—meqﬁ*ggeineqqqted

and irradi at ed wid ha | P6@gubhgit Dbavilagg Optd cWarBIO9NgmheolsedShgiRRasN

gggg:ﬁ;honISf th|ppi9§$ by Spgggdgaghgglgg B@d%h'bh% col our photo had been

The following laser settings were chosen:
Pulse width: 5 ns
Q-switching frequency: 30 Hz
dot diameter: 3 mm
15 writing speed: 10 mm/s
line spacing: 0.66 mm
focal length: +80 mm .

A colour photo was applied onto the specimens by means

20 of the aforementioned laser éet—up by the method
described below. A colour photo was broken down into a
"red mask", a "green mask" and a "blue mask" (option:
split channels RGB) by means of "Corel-Photoprint 5.0
for Hewlett Packard" of the Corel Corporation of the

25 USA. These black/white masks were printed onto
transparencies using a "Spectra Star™ GTx" colour
printer of Messrs General Parametric Corporafion of the
USA. Position crosses were provided round the images
for accurate positioning.

30 Subsequently, the "blue mask" was fitted onto the
aforementioned plaques and irradiated with the laser at
a wavelength of 450 nm. Next, this mask was removed and
replacéd with the "green mask", which was accurately
positioned over the image obtained with the "blue

35 mask". This "green mask" was irradiated with laser
light having a wavelength of 530 nm. Lastly, the "red




in the plastic, the colour range of which photo was 5 conparable w th that
of the origi @ahorrisse Exanple 11 A | acquer consPGI/Nh25/a9R70
65.0 parts by wei ght of Uracron[err] 474 CY, a hydroxyfunctional resin
supplied 10 by DSM Resins of the Netherl andg, .20.8 parts by-wei ght of
Tol onate[err] HDT EV 412, supplied by Hulls of Germany, 0.6 part by
wei ght of dibutylindilaureate supplied by Al drich of Belgium 10.0
parts by wei ght of Kronos[err] CL 220, 1.2 parts by weight of

Cronoptal [err] Yellow 3G a 15 vyellow pignment supplied by G ba Geigy of

t he Net her | argsk "1 wvhpafitstdy ardghtrafiiRakidogénheinkeRed ilght ha3Gr®
HD, a red pignment. suppli f.fhe therl.an 1. arts by
wei ght of Orasol Ferwﬂpvp%eﬁlgg%{l %%g@b?ﬁé 83I S?a tlggl}g%l ?:ng%3saléngqi gy. of
the 20 Net her| arids adisa prepaedindehipdgkeplppryphotoudad begn ohtddnethe
llacquer was appl isgf yHY GPds@] &M fheMoloughetngeO o hiblidh pnotesasof S50

m cronetres. The | acquer filmhad a grgé hue. ,Marki ngs were made in the
| acquer film®as FR3 ¢ WikAnppat| ofo5heTRL 184880 -settings for this
experiment were: pul se width: 5 ns Q@ switching frequency: 30 Hz

dot diameter: 3 n m.lgwiiing speed: 25 mm's 30 Iline spacing: 0.66 nm
focal length: +4G WO 97/ 21550

PCT/ NL96/ 00470 A lacquer consisting|@f- 65.0 parts by weight
CLAI MS

of Uracron® 474 CY, a hydroxyfunctional resin supplied

10 by DSM Resins of the Netherlands, 20.8 parts by weight
of Tolonate® HDT EV 412, supplied by Hills of Germany,
0.6 part by weight of dibutylindilaureate supplied By
Aldrich of Belgium, 10.0 parts by weight of Kronos® CL

_ 220, 1.2 parts by weight of Cromoptal® Yellow 3G, a

15 vyellow pigment supplied by Ciba Geigy of the
Netherlands, 1.2 parts by weight of Paliogen® Red L
3910 HD, 'a red pigment supplied by BASF of the
Netherlands and 1.2 parts by weight of Orasol® Blue GN

| a blue colorant supplied by Ciba Geigy of the

20 Netherlands was prepared in a beaker by vigorous
stirring. The lacgquer was applied onto an aluminium
sheet to a film thicknéss of 50 micrometres. The
lacquer film had a grey hue. Markings were made in the
lacquer film as described in example 1I.

25 The laser settings for this experiment were:
pulse width: 5 ns
Q-switching fregquency: 30 Hz
dot diameter: 3 mm
writing speed: 25 mm/s

30 line spacing: 0.66 mm
focal length: +40 mm




1./ Process for the manufacture of a colour-nmarked 5 obj ect by

i.r/radi ati ng,qd3@isder face of the object with |aser | ipghinL96/00470
characterized 1n that the obj ect, at l|least at the |ocation where
t'he mar ki ng is applied, consistsi@f -a plastic conposition

Avhi ch contains at |east three |ight-absorbing 10 conponents—which

exhibit a maxi mumin thei.r |ight -absorption spec '
wavel engt hs and | ose their |ight-absorbing capacﬂgmuﬁhg I Jﬁﬂgﬁﬂ"
pplkied’ 1w "Tshe =

i nfl uence of laser light, with the marking being

formof matrix dots by irradiating 15 the object's surface at the

| ocation of the matrix dots wifhal asgrglight of such wavel ength
and intensity and for such t at | east one of
t he |ight-absorbing conponents has conpletely or partially |ost
its |ight-absoghi ngpgarawst ¥or2@ he mand¥aas5e 36€ K & dlohL-mhakEa 1,
characterized in . hat, t he,.cqlour qf the surfacg js foyned by the
subtractive m xi ng §PIECH S FRAAHTY ec}éﬂts“r ace of .1pePRIeGht ri x

poi nt s. 3. Pr sdess laceor diight 0 alaaiagtler tded ath ethaedthe 25

that the col our of =W fage r . 1] ], X{ of
the colours of the rla?'rl X' .adct le%étgoﬁ%m lelcfatl?;rl o‘g@éééa{éggrﬁ%ﬁéggg any
one of clainms 1, 2 d&s 2pplied, congiftafera Rtashichoompheition

l'i ght-absorbing 30 wnich GUMANGE atlFes SEhLEE efli ghatabbsring between
t he points representlnﬁ the at |ea I {ferent cglours of

ast tnree, . diff |
the matri %oints i € nents whléhxﬁ{higﬁ§aﬁr%ﬁ¥t%9%rlﬁttpéé§t 189¢of the
area of t bstirggriaon sHectra atPrdiffsrextovalvaljiehgtrnyande of

Tty oAV AR LA ol CpOaggT hbe |
- 11 - influence of laser light, with the marking being
applied in the form of matrix dots by irradiating

) §-3 the object’s surface at the location of the matrix
dots with laser light of such wavelength and
intensity and for such duration that at least one
of the light-absorbing components has completely
or partially lost its light-absorbing capacity.

20 2. Process according to claim 1, characterized in
that the colour of the surface is formed by the
subtractive mixing of at least three differént
coloured matrix points.

3. Process according to claim 1, characterized in

25 that the colour of the surface is formed by
partitive mixing of the colours of the matrix
dots.

4. Process according to any one of claims 1, 2 or 3,
characterized in that the light-absorbing

30 components are so selected that the area between
the points representing the at least three
different colours-of the matrix points in the
colour diagram cover at least 10% of the area of

- the diagram.

35 5. Process according to any one of claims 1-4,

characterized in that the wavelengths of the laser




light wwth which the surface is irradiated are t hose at which the
maxi ma occurwiopiRiessoabsor pti on “spectra of the differ 8T/NL96/00470

| i ght - absor bi ng conponents. 5 6. Process according to any -one
of clainms 1-5, characterized in thatl the process of the invention

Is practised with the aid of one or nore nmasks. 7u“lmm“ “LMHIF ng
to any one of clains 1-6, characterized in th el 13 t he
i nvention 10 is practised with the aid of a variabl e® nelsk.” 8. :

Process according to ¢l,aim 6,. characterized in . .. Lthat the mask is
produced by an LCD scﬁé@ @ with whichy the Suriassi by fﬁr%$é?%? ,are
characterized in thoset ladt wsiech sthhadeaxina gacunbin PDeCGEbéEopYIEN 15

Di spersed Liquid CrysE%Qc@r%gkﬁ?%ﬂﬁ?%&iffereﬁg'ligﬁ g§§§°?gg§&Qing to any

one of clainms 1-9, haracterized 1 n that“the sur is irradi ated
with a | aser device weiosiposienfisaneously i rradi ates the object's

surface withghegai d ef Rlestd accoraif@sto 3aAPpsSksePeE! 19088 adsacent to
each ot her, h the nmasks being irradiated with_| aser [

Wi t light
of different wavel engCherast&ized ninkhat hthepeocess of tﬂﬁsknggpﬁﬁﬁﬂs
are. projected onto thdsolprexitised with tserdbdecopnenever mbeeomleks.?25

11. 'Laser device chargacter] | S .|l aser beans of
di fferent mavelezgthsbgggﬁﬁﬁfﬁgahgﬁipﬁé £ éﬁg é?%g?g ?}%%%? ?t?being_
possible to vary the charactexnigegdsinythatctie prasesadepehdeninyentiene

ot her 10 beans. 30 practised with the aid of a variable mask.

8. Process according to claim 6, characterized in
that the mask is produced by an LCD screen.

9. Process according to claim 6, characterized in
that use is made of a variable PDLCD (Polymer

15 Dispersed Liquid Crystal Display) mask.

10. Process according to any one of claims 1-9,
characterized in that the surface is irradiated
with a laser device which simultaneously
irradiates the object’s surface with the aid of at

20 least 3 maSks positioned adjacent to each other,
with the masks being irradiated with laser light
of different wavelengths in such a manner that the
mask’s images are projected onto the object'’s
surface one over the other.

25 11. Laser device characterized in that at least 3
laser beams of different wavelengths are united in
a single fibre, it being possible to vary the
intensity of each beam independently of the other
beams.

30




