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- 1 METHOD OF DECORATI NG A CERAM C PART The invention
relates to the field of mcrotechnology. It concerns
nore particularly a method for the |ocal col ouring of
a ceramc part. Ceram cs such as zirconia ZrQ2 or
alumna Al 233 are wi dely enpl.oyed in horol ogy for

meki ng scrat chproof cases, watchbands or bracel ets.
The colour of pure 5 zirconia or pure alumna is a

m | ky white WwhMETHGE OFDEGORATINGIAOGERAMIGHARTQY.

Met hods for colouring zirconia are already w dely used
by ceram c manufacturers. They generally consist in

i nt r oddbe ngventisingrelates oto 4he dielddof i mickoteghnaipgy. Jt oacerns more
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Ol MRAevEY, Qﬁg tﬂSb Bt Modléoé@héteallowsdé’sﬁjrﬁé BlBORBIBNh ceramic

unattractjve. IS ano%ect of the invention to

pP8Yi 8 @Ceathéd?tﬁﬁ’éﬁ’ golowRet HyaUeRRYUL| ocal Iy col ouring a

ceram queé\xerahllgmlr@lmhgememobamr lzgcclamuraobmrmﬂis disclosed in EP
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a support art an | aser
nW@eflélVQWSﬁ@"ﬁ@néa@ﬁtt@Fh‘@r in an XY plane, -
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cont ai.ni n% one el e nt se{ ect zd froma ggc ggg
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C en from

glpef%m éf gergﬁuc[ &agﬁ.rfal ao?‘%ﬁé* ﬁ”%éq"‘é oxﬂ par?'ﬁl&%ﬂu? pa the following
| @atpsi:beam so as to provide suffl Ci ent

- taking a support for the part and a laser, able to move relative to each other

in an XY plane,

- Performing a plasma treatment of the part using a gas containing one
element selected from among nitrogen an carbon, so as to convert a surface layer of
metallic oxide, into a substantially stoichiometric ceramic chosen from among metal
nitrides and carloides.

- locally illuminating the part with the laser beam so as to provide sufficient
energy to cause a local change in colour by altering the stoichiometry of the surface
layer, and

- scanning the surface of the part using the laser beam so as to form a
determined pattern.

Other features will appear more clearly upon reading the following description
of an example implementation of the method according to the invention.

A part made of pure zirconia ZrO, is used for the method according to the
invention. Pure zirconia means a zirconium oxide ZrQ; allied with an yttrium, calcium,
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energy to cause a local change in colour by altering
the stoichionetry of the surface |ayer, and 30 -
scanning the surface of the part using the | aser beam
so as to forma determned pattern. O her features

w || appear nore clearly upon reading the follow ng
description of an exanple inplenentation of the

nmet hod according to the invention. A part nade of pure

Z imaypBsiomZerEEahgiuns@ddd, 9or staisiligimy thedzireoniar i agariamt bhthe method,

35 iavention. Pure coni means r coni_um. ox
> BopMar Melif ofdt Goifd bf SPed OE&fndle AL in TG ARGy, The part s,
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oifogfiEed P1E&Ha 45 iseleBiHrn, b8, ARy ik B, splected to the
c et ebmeuﬂamamoﬁé)ﬂéteammgam peratt \aa dfaes efieatlof dke plasma, the
ﬁ?ﬂ% Htal ce%tﬁbé(thléF n ﬁo@ﬁtdéq te%E%f Hhd Rﬁ?%f g%icron and

oduce asnma I's es e cha
t ROTBaire: &nseMFHéY%!detS@bﬁtﬁé“é!ﬂG Sé%@h'@’ﬁetﬁ'ﬁ &rhds ;ffrf@r@ﬁaThe surface

f Qbs & gl BIGRIThe El?cd?\;?d Féﬁj is rthet RAUESd RCthe @brd thereof, i.e. over
tot a

QM TR (A RO
[ ﬁ@pl:@moamcenrraeo oy ar witlfhesndted &2t iraiheycase avhehe treepartectreated is
Zr N | .
2P el es. Jh R el Efer 4R s FFodic it e An
i e. o\heva varlaet ohtleemethoidt $hey Bilstistep qunisists phe riasma treatment for
” V\%ﬁ%%§ 6&6‘6%54&@61'% |pnh§pfeplspﬁﬁ‘ﬁ19F ﬂt&lthe gas used is

cﬁé@h%p@“i Haepuiriage tis éxialygcargurised ayveim Fh%h‘r"\eé%%éhe order of a
t hfcoKtfidnmbrd, akela éMs@ﬂatlﬁstB@ﬂi%rr@ﬁncﬂéktB?rﬁl \eyenof ZiClés formed.

coNe: Feeres Bl meiale: Mo ST Dot pIeS oo opRRY to the core
S hidrasfe This tyﬂeeofriaaratmeﬂme dpsdribed [ri eetais insEPriPatent ApplicatioreNo 0 850
0380058 1 el Syl 158 Bohat el e of auminim
mogidentharetarnaldayer fasmed is agde ghalgliniymsagiidhAbnet ri c
ext er nghel &yBhd Aftef'of theé h&h&®onsists in locally illuminating the surface
thereby treated using a laser. In order to do so, the part is arranged on a support,
above a laser that moves in an XY plane, and whose movement is computer
controlled. The laser is of the Nd:YAG pulse type, optically pumped, with a wavelength
of 1.06 um, and optical strength of 75W. The laser is used in Q-switched mode. The
size of the spot is 100 um, the pulse frequency is of the order of 80 to 100kHz and the
width is 100 us. The scanning speed is of the order of 10 to 20 mm/s. A design is
selected and converted, by suitable software, into a series of laser movement
commands. The laser beam thus scanns the surface of the part to form the selected
pattern.
Via the effect of the laser ray, and provided that sufficient energy is provided
locally, the illuminated surface changes colour. The colour contrast created between
the illuminated zones and the non-illuminated zones, forms the selected pattern on the
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The surface has a netallic col our. Mreover, the

zirconia is reduced to the core thereof. This type of
treatnment is described in detail in EP Patent

Application No 0 850 900. It will be noted that in

the case where the treated parts i-s nmade of al um ni um

oxi de, the external layer fornmed is nmade of al um ni um
carbide AIC. 25 The second step of the nmethod consists

i sutfacadi theidaru iTha atbloug chérgestesfilisczomtanealtiogticnr ie dhe dtoichiometry

u%’f % ﬁlt#icfésﬁrr carb@le%gﬁé? tgg élgeo?‘ar@?ce:rggsé?@? tacbém%ﬁ@tf‘@?%amal re-

ploa'ﬂ@at'@'h@uﬁﬁ@ﬁ'@ presensertf okygendn it atmosplgrer ol | ed. The

| aser 'ItSwi?if b& hr‘i‘ot&lﬂj tP(éthl'iEJ thF?rWenﬁ@ﬁ '|§a{dtyllnﬁltéﬂfpﬁﬁ’the example
wavel en

tical stre
Tiple TRl ga &f T medhad 1AL EPS IS EROH RSSO Gt ptus simple
Oﬁaltél’ﬁﬁorﬁ‘ao@ﬁd v&righ®dcdn bé Bevigageglenyf thespiskimad ingh@rttwithout departing

f 80 d ol a iy .1s. Th
R R 5ol i IVEHTaT e qeEp il el Sk Ta"
desi gnIn partzelaecthedmetiwdcohvelpuriy abgersmia atsterial according to the

_Sl_ﬂ‘fv%l‘}ﬁcgr? can %anpgahé;@ kd &Ssdhb r{‘nﬁ‘%%a \éeSFeﬁ\tndeﬁ%H"%ﬂgﬁ -as zirconium

canns ace o

f 6PFPidenérCs é’lﬁ!&%@&af% T ftangan vrt@det A, etg. ek@tSU@h R the plasma
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|? oca

CBF f OOH{ﬁE‘ %B‘F[B%P ¥8H'l°i'"é‘§‘?”t@|5 ated between the
illum nated zones and the non-illum nated zones, forns
the selected pattern on the - 3 surface of the part.
The col our change results froman alteration in the
stoichionetry of the nitride or carbide |ocated at
the surface, possibly acconpanied by partial re-

oxi di sation, due to the presence of oxygen in the

at nosphere. It will be noted that the present
invention is not limted to the exanple 5

i mpl ementation of the nmethod that has just been
descri bed, and that various sinple alterations and
vari ants can be envi saged by those skilled in the art
wi t hout departing fromthe scope of the invention as
defined by the annexed clains. In particular, the

nmet hod of colouring a ceramc nmaterial according to
the invention can be applied to a solid netal carbide
or nitride part, such as zirconium 10 carbide ZrC,
titaniumcarbide TiC, titaniumnitride TiN, etc.. In
such case, the plasnma treatnent step is optional, and
the | aser colouring step alone can be perforned in
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order to obtain a pattern by col our contrast. 4 -
CLAIMS 1. Method of locally colouring a part nade of
ceramic material of the netallic oxide type, mainly

including the follow ng steps: - taking a support for
said part and |laser, able to_ myve relative to each
other in 5 an XY plane, - performng a plasm

treatment of said part using a gas containing one

el Ssel ected from anong nitrogen and carbon, so as

to convert a surface layer of netallic oxide, into a

substantially stoichionmetric ceram c chosen from anong

netal dit Malesd afidcaiycbioddsg a pert-made ofrieraic mpteriad of the
Pahdiahio6Rbe Y8 MAIAAREILLAG Be RAGWG Rigisder Lo provi de

I cl ent change i n
coI our W'%ﬂ g (fé‘ldpﬁ’Rj1 for said partand daasr ara}b|%¥° @QYWG‘!,"!IWP&%@EC*‘ other in

| ayeXy paRg, - scanning the surface of the part usi ng
sai d Iaser beam s cP? as rm ned gatt

15 5. RBBHOMNAS ot vy e ENhp feld P nag BB anEHia one
t Emadisdlenrddtdm amakg ([hHrdgen aoleadonf swas o comwer a surface layer of

2GR Hie S S RO, SOEARUI 2858 cndserMELf Uhong meta

accor ‘0 any” o racteri ze
t métidespang Capibldsﬁa treatnment is perforned using a gas

cont ai U'llf&%lﬁé}rnla‘:tﬂe part ﬂ)%aﬁypwﬁr?gé( 8 rléseﬁbeéHrlﬁ 8ffer tcﬁﬂr@ﬁld@fsumcnent
the netallic oxXxide into a substanti al t}qgfstomlorretn

c TGN [ FausRen loge) chanas incRIF e 2157s, the Stofgiyafbeiry of sald surface

a¢fefrag to any of claims 1 and 2, characterized in

ARG Fios WA S MR oW N
ofdetdmminegtpmtterrc oxi de i nto a substanti _al I y
! O'I\/gtr”h%'ge%ég@?og%c%ﬁl@g Edgncléigﬁ .Cciﬁgfaﬁb'tserl%bg i @?t L@ et oxide is
c lehpsat e acameng zlmniughi MR andstitridincadfeso t he
core. 3. Method according to any of claims 1 and 2, characterized in that said
plasma treatment is performed using a gas containing carbon so as to convert a
surface layer of the metallic oxide into a substantially stoichiometric ceramic of the
metal carbide type.
4. Method according to any of claims 1 and 2, characterized in that said
plasma treatment is performed using a gas containing nitrogen so as to convert a
surface layer of the metallic oxide into a substantially stoichiometric ceramic of the
metal nitride type.
5. Method according to any of claims 1 to 4, characterized in that said part

is reduced to the core.



