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Case 2588 |S LASER MARKI NG METHOD The present

invention relates to the field of laser marking. It

concerns nore specifically a nmethod for |aser marking

a material that is transparent at the | aser

wavel engt h. Laser marking of various materials is very

W despread in nunmerous industries. 5 It is used, for

exanpl e for marking a serial nunber, a barcode, a |ogo

etc.... The Nd: YAG | aser, which is conmpact and

relatively inexpensive, is wdely used. Its

wavel engt h of 1064 nm can mark absorbent materials in

infrared, such as netals and sone plastics or

ceram cs. However, there exists a range of materi al 8z5e 2588

that are transparent at 1064 nm for which the use of

the Nd: YAG | aser is inpossible. One 10 solution for IS

these materials is to use a frequency multiplier for

obtaining radiation at 355 nm i.e. in ultraviolet.

This solution is, however, expensive, cunbersone and

unf avour abl e from t HASER MARKINGIMETdODener gy

consunption. For this reason, it is preferable to

avoid it. OF the materials that are transparent at

1064 nm sone are liable to transform 15 physically

or c hdinecrbéent Winantidrereddtése ba thef fiedd of set matking dt eeneeens more
Eaﬁga”?réj%etf?{dl R 3048 Y, rk‘?\é 4 Dtherdi ARG th ér@@teét the laser

typically severar ns o severar hund

dﬁgﬁ@@gm Kel vin). Plexiglas or PMVA (poly

met hyl net hacrylate) is a material of this ty

Tr ans papermanking: of ¢atjeusi rteriala ifyeery Wﬂdq#aseaac%aumemus industries.

NEfhAdHIC 3br SRS tdroRarkingCd) sbid tnulribet,Sa bafco88, &MJco¥Rd.. The

as a replacenent for glass, for nunerous applicatlons.

N AGC aser, xhigh dg Wpép‘i 8Re |rplativaly ingxpensive. 1i pwidgly, used. Its

SEavRleRbthSetl 106k ARBca mBRkMbsEmkhA mateRils Rinkard, btﬁoh as metals and
Mar Ki n%éat 355 nm, referred &‘o previ ousl

F500TA PHstcst OF GeUE HMAIBRCRerS RISENB 2R M dnatonals thet are

qmbérteﬁt Ath106at rﬁrﬁdm I\rnﬂ:hpllhlmsﬁtdf thé) dld: WA® laser is |mp053|ble One
ﬁqrtosgstlve 4nm| to the Ptnﬁeﬁﬁ‘ S‘{t diation at
Wiog J¢r ?’Eﬁ']f“a O UPRér 5%%’8@% ™ Pl ﬁ'PE”Hd"" ation a

355 nm, i.e. in uItraonet. Thls solution is, however, expensive, cumbersome and

unfavourable from the point of view of energy consumption. For this reason, it is
preferable to avoid it.

Of the materials that are transparent at 1064 nm, some are liable to transform
physically or chemically via the effect of a rise in temperature of the order of grandeur
of that produced by laser pulses (typically several tens to several hundred degrees
Kelvin). Plexiglas or PMMA (poly methylmethacrylate) is a material of this type.
Transparent in the visible range, it has good mechanical properties, such that it is
often employed as a replacement for glass, for numerous applications.

Since Plexiglas is slightly absorbent at 1064 nm, several solutions already exist
for marking it. Marking at 355 nm, referred to previously, suffers from the aforecited
drawbacks. Another method consists in introducing pigments that are photosensitive at
1064 nm into the Plexiglas mass. This solution, however, increases the manufacturing
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-2- cost of the Plexiglas. Finally, mechanical etching

by mlling takes a long tinme and is ill suited to

mass marking. A first alternative to these nmethods is

di sclosed in US Patent No. 5 987 920. This Patent 5

di scloses a laser marking nethod for an article nade

of a slightly absorbent materia using a highly

absorbent assisting nmaterial of the ceramic type. Said
absorbent material is deposited as a sacrificial

| ayer on a support that conmes into contact with the
article to be etched, or directly on one surface of

the article to be etched. Via the effect of the |aser
i qostiefi the Plaxiglas: Rinali seachanical eighing by millingdaesyateng fme and is ill
thRedePhAS ,gg,rp(ﬁgat ed 10 are projected against the

surtace to be rked, which increases the roughness

ther eqg{ rsﬁﬁﬁerﬁﬁ%rtéttﬁésetlh@th&ﬁd‘ RCdiscMsef B KI9BaterhINS. 5 987 920.
nmet hod i s _conpl ex and expensive as it requires

deposithisfAte™ ayer of absorbent material on the

srface of the article rke he

SciG3ps & leoarng et for Aneride Enteel gy paR; materd
|Lf%ll‘|g &l highly absbbent Besistagr mfateeuaabf |tlmjeérad&@eym aBad absorbent
after. ace sacrl

e i SR o 8 cor e DRl 2R, PR e 8o Rifearfibt v e
reetidle tb tmb)elsh(m)br Hiesotly ef fohe iserfioe. of thdSariele énbe diched] Vialthe effect

4 di sgl ' .

53 R 3, 3363 TR £ 00 s gt
harg Ipkojecidob aginesh thermurface l besuatkedysvhicht intreagesithe sgughness thereof
pént%t S?rha%tggttﬁ{lﬁﬁéritogf n%’kﬂb s %ﬂH&i‘ﬁs Fﬁ%@]e%;é?ggé‘)@enswe as it
| rag@iressdepasiting aslpyexyofmsgrbnatt lalaterlglc@n the, sustage tob the artlcle to be

rﬁgﬁQQZﬂgE% rémr aniilelf%osgfptoh% leet]llvﬁl 5'I:inin'|eSoftthHssup?ort is limited

taln errin materi a romt epae
tircesthe .secre‘cnal tRiver deapnpratas after sayesalisenothg suriage speificial layer

r §iotha sBRst AlstitRGe iy BRedl %Rkt BB thotiddCdde8 Mot lodd 8fficiency.

present i nvention overcones these drawbacks by

propogig Qa{%ns Nsph wgads Qﬁ&eamrc:d@éléﬁsrhahbmdto@ nidiiéng an article
vari ous nmet hods of narking mat eri al s

S
FA Sl 2BSorbaph reafeul dusa S NOY SaFsRRY SHieTl Sy el A metal
l ;Slat@oaﬁsrsﬂéetrmrrﬁetaﬂ&tﬂr@ughamw contagtvitdthefarticld tovee kmamed then

fpuqllﬁgtegrQy 2 %s éprﬂgsatsoegprg);n sgitd rﬂgtaﬁlocgﬁ/y, andv¥a\/rgéee ngrt it on the
article. Marking is thus obtained by transferring material from the plate to the article.
The drawback of this method is the low resistance of the marking to wear and friction.

The present invention overcomes these drawbacks by proposing a simple and
economic alternative to the various methods of marking materials such as Plexiglas,
which are slightly absorbent at 1064 nm. It concerns more particularly a method of
marking an article using a laser emitting a ray of wavelength A, the article being
formed by a material slightly absorbent at wavelength 2, characterized in that it

includes the following main steps:

- taking a support formed of a metal that is highly absorbent at wavelength 2
and capable of converting at least part of the light energy absorbed into thermal
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formed by a material slightly absorbent at wavel ength
X, characterized in that it includes the follow ng
mai n steps: - taking a support formed of a nmetal that
is highly absorbent at wavel ength X and capabl e of
converting at |east part of the,light energy absorbed
into thermal -3- energy, - arranglng the article
directly against the support in order to achieve
sufficient thermal contact between the article and

t he support to transfer thermal energy from the
support to the article, the article being inserted
bet ween the | aser and the support, 5 - locally

i érend, nati ng the support through the article in
conditions able to generate, at the surface of the
suppor t- areenging dheoarticle iseqi|againglthe surRAOTYiR grden &g ?ﬁﬂ'e"e sufficient

SRS MBI cBﬁl%BﬁfJéﬁveéﬂi MY LiiSe Se‘r'\B A& fsuﬁﬁbrﬁ fbetré}fsfdr%@m{a@ energy from
generate at the surface of the articl

ptl"f?§PB%9” 1§ithe.Hae thp ArtcierReinghiRsaried betresa ihe %ﬁ@r angl the support,

cont r ast ratl t he rrark 10 OmM.ng to t

of 2 met leeAbnguminatity i UBEELPEGiR e HByEl iR 2l t©
Lga"net'shé atSﬂiéDQlirfaceadethéCsLbbat Cbl.cfﬁ@erll hteenedl enondyafot the thermal
etween the.art

the, . su It .
Ao el P Pt O o e e SoTera ot 8 B o e ertce
Wotdl Optiysizal ot rchasical trahsfommdtion, sdsulting dega ambatragin geferating the
t he support O her features and advant ages of the

pqngr invention will appear nore clearly fromthe
foll d
i ?rpl g\%\”ﬁg $ o5 as(;%c of?ag%%%I& 't%ﬂh@gl%gg tfll?)(%rﬁfélt?rﬁagelength A for the

esupppit cariakbtonthe gilaserthenmat lcpntost etyeest thenaticle itorbeimarked and the
e e R B, ARG A gyt

ofhatefial d:rrmageddaadm ohtha sappdrb Othérdeatatdsaund adveotagésngf the present
|8¥r%nt|nve %o%t%ar %he %IQaE&%o%b?&lo%%téﬂgd dlzgé}lﬁ)ﬁoﬁ[of an example

MPg & ["aser em
lidfplermentation axcerdingdaithe Inrsrtion 1 hiscoatmplebbeing gigan Ipa@ér by way of

SRR rhlﬁlgq ﬂliénaa)ﬁ]ph M E%'ﬁo?dil I 0 thr t ene[r{n@%avflﬂraﬂ g%% O ons

A 'suppo or e ng a polis
- Figure 1 is a schematic diagram of the installation used for the method

according to the invention.

The installation shown in Figure 1 comprises a Nd:YAG type laser emitting a
ray at 1064 nm. In a variant, laser 10 could be a CO2 laser, emitting a ray in the
remote infrared, at 10 microns. A support 12, formed of flat plate having a polished
surface, is arranged on the path of the laser ray. Support 12 is made of metal, such as
brass or aluminium, or any other material able to absorb highly the light ray emitted by
the laser and to convert it into thermal energy.

An article 14 to be marked is arranged in contact with support 12, between
support 12 and laser 10. Article 14 is a flat plate made of solid Plexiglas used as a
support, for example. In a variant, article 14 could be formed of any other plastic
material transparent at wavelength 1064 nm, for example, of polycarbonate or nylon.
Article 14 could also have not be flat but have any other shape.
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surface, is arranged on the path of the |aser ray.

Support 12 is made of netal, such as brass or

al um nium or any other material able to absorb hi ghly

the light ray emtted by the laser and to convert it

into thermal energy. 25 An artlale 14 to be marked is

arranged in contact wth support’ 12, between support

12 and laser 10. Article 14 is a flat plate nade of

solid Plexiglas used as a support, for exanple. In a

variant, article 14 could be formed of any other

plastic material transparent at wavel ength 1064 nm

for exanple, of polycarbonate or nylon. Article 14

coul d Eiesthetmaal econtact betweeratsumﬂrt hewad aticle fl h enuss fhgpas, good as

ﬁ"ossH’ée fcg %5&9‘:'5 tﬁ %ﬁ%B ISl’HHQQ ftlis E:gss?l{‘éi t@brtebé: Izilﬁlczle 14
e as 033| for reasons th

awmt snewcertaﬂz e:smgwanglgrmt of t g@@gebm solichobje@an arrllt:lpc14ef°r the

%m@%@ b, ﬁ*nuﬂﬁocfatse]t% 5 bAgle®1 £ 3 Rs ndf AL s@fnﬁcﬁfﬂgﬁ Hais to be

ect on article 14 for the sane purpose.
ta@pwsf@ the shapeapftthe jatten, sorasde qpymisgthe Fhsﬁrma cRRtast Pefr@e" the
h@% diénbfsS> adapted to the shape of the latter, so as
to optimse the thermal contact between the tvvo

eI em?rLa%er i—@él‘ﬁl’ts Az trSthé fhimadf ia%ahﬁﬁ&f&va‘v@reﬁgmf‘l 084 nm in the

16 64 t
SRS of et S B 0 DAoL e Hotdf gt being
V\aliskbﬂwd bebeigg a@b&t@é@&ﬂ!lyoshdhﬂy nlgpa’rbemtirltgﬁdlatmhy beam 16 strikes

Stisper 2 ovebBanaea ol B Bt £110° Pagh PRt b2 pEg0s e radiaton

Semptwrisfd'&sabmwﬂharnﬁdi energsli thenrheatenap tocallystbcr tenpetature of the

B 0k B P e CAEN eg svy
hinaroifezcksd atfleaEQJaﬁaﬂy @e hdicles14. M theheffachibf thirsloggl input of thermal
e%r?eﬂ@;{ etﬁ% E?“ﬁ% as |§ Ilfﬂﬁslf&lg#eﬁ c{qgmﬂ;‘éfh} QJére%xr%% e b)ﬁc&%Snlsatlon
Poreptivgically fos ek@mlalelby melmmbﬁrtw tmtaerﬁféramsfwmat@ﬁ can also occur
e%ﬁm%:r‘?eo%lyc%@m\@% g &fﬁac&Qhé}ébgp§¥%f&%édypr3%nt§ém@st with

tin of transformation can al so
ott\@wmtre@tagﬁurtfmm rastipausingihegnarking of thg Flexigias- eby
transformed presents a contrast with the untreated
sur f acEhe sweepingpiia determiand ZARe Py éasen PRAM g GoPnablps a barcode, a

Mg, 4H idage or any other inscription to be marked.
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The sweeping of a determ ned zone by | aser beam 16
enabl es a barcode, a |ogo, an imge or any other
inscription to be marked. -5- CLAIMS 1. Method of
marking an article using a laser emtting radiation of
wavel ength k, said article being formed of a materi al
that is slightly absorbent at sald 5 wavel ength X,
characterized in that it includes the follow ng main
steps: - taking a support formed of a netal that is

hi ghl y absorbent at wavel ength % and capabl e of
converting at least in part the |light energy absorbed

into thermal energy, - arranging said article
!;1% y agai nst said support so as to forma 10
sU Tent thermal contact between said article and

said support to transfer the thermal energy fromsaid
support to said article, said article being inserted

bet weem s aygthb@ S maMifg SaH Chrﬁdl@ﬂﬁﬁg Iééé?aérlniltmg radiation of
illumnating said support thr ou%atsal d artic

cWAYRIeNaha, sai articls bejhiormedof amatasial tat \szfé'ﬁh"!}‘f a@&f‘lﬂ’"t at said

SWRRMrigth Nhfara%te%.aéd IntR&TBhcIGRRATtRY fdilGking aid Sepsrl 15
energy transfer fromsai d support to said arti cI eto

produce. on thkiRg SAIduppsit Oorndet bf a4 tinblaf that! %thllghly absorbent at
physi cal or chem cal transformation resulting

c‘Bﬁ‘fGH%l'gh hand gapahie g epnyerting at igastdn RAR éhe bght ﬁﬁ?'ﬂy ﬁ‘ESOfbed into
NBEhR4l eRefgyr ding to claim 1, characterized in that
said laser’'is a Nd: YAG | aser emtting radiation of

vvavel en.gt h e?ﬂraﬂ@iﬁ@' sdidJ aﬂt%“diﬂéﬁtly%aﬁst 'gaklh%bp%ﬂcéﬁ dkNg form a

e Sagmaliomiact RelbRen sa ok #5145 SYRPOBHO JPas ok e thermal

agribrgy frem3aRICSUPPOE Esisdid aftitR! s&idiaticleBdiny inkértedl betiveeniSaid laser
and said support,

- locally illuminating said support through said article in conditions able to
generate, at the surface of said support, sufficient thermal energy for the thermal
energy transfer from said support to said article to produce on the surface of said
article a local physical or chemical transformation resulting in a contrast at the origin of
said marking.

2. Marking method according to claim 1, characterized in that said laser is a

Nd:YAG laser emitting radiation of wavelength A equal to 1064 nm.

3. Msthod according to any of claims 1 and 2, characterized in that said

metal is brass

4. Method according to any of claims 1 and 2, characterized in that said
metal is aluminium.



