A METHOD FOR THE PREPARATI ON OF A BLACK—CCLCURED ORNAMENTAL ARTI CLE Th
pr esept |nvent|on relates to a nethod for the preparation of a drﬁb éff;CD
ananéntal*artlcle i ncludi ng cases and straps of watches, franes of
specfacles and the like, coloured in grey to black of an aesthetlcally 5 ED
attraCtive colour tone. Mre particulyly, the inven- tion relates to a

od for inparting an aesthetically tractive bl ackish colour to the
surface of an article for personal ornamental use by utilizing.the method
of ion plating. 10 It is well known in the prior art that the
surface of an.article for" personal ornamental use, such as cases of wi st
wat ches, watch straps, franes of spectacles and the |ike, can be provided
with a surface filmhaving a beautiful blackish colour by the techniques of
15 so-called ion plating. For exanple, Japanese Patent Publication
58-53716 di scl oses a process of such an ion plating nethod in which a high
el ectric voltage of 500 to 4000 volts is established between the article to
be surface-treated and a titaniumnetal, under heating 20 . in an
at nosphere of nitrogen at a reduced pressure, so that a bl ack- coloured

sﬂnggg ]:):‘ | [nhgo?r)t ng %Oalﬁ r‘g%é ?@%ﬁ@‘%’; d@%-éo@ﬁ%ﬁ‘%s % cl oses
an ion plating method in which QRN&MENE&#WWR@IQEE for ion plating conains

argon, nitrogen a

above-descri bed prlor art nmethods are effectlve to forma | ustrous
bl ack- col Oured Surface The present invention relates to a method for the

o o preparation of a personal ornamental article, including
cases and straps of watches, frames of spectacles and
_ the like, coloured in.grey to black of an aesthetically
5 éttractive_colour tone. More particularly, the inven-
tion relates to a method for imparting an aesthetically
attractive blackish colour to the surface of an article
_ for personal ornamental ﬁse by utilizing the method of
ion plating. .

10 | It is well known in the prior art that the surface
of an article for personal ornamental use, such as cases
of wrist watches, watch straps, frames of spectacles
and the like, can be provided with a surface film having
a beautiful blackish colour by the techniques of

— 15 . so-called ion platlng. For example, Japanese Patent
' Publication 58-53716 discloses a process of such an ion
plating method in which a_hlgh electric voltage of
500 to 4000 volts is established between the article
~ to be surface-treated and a tltanlum metal, under heating

20 in an atmosphere of nitrogen at a reduced pressure, so
that a black-coloured surface fllm composed mainly of
titanium nitride is dep051ted on the surface of the
article. Japanese Patent Koka; 605208472-also dis-
closes an ion plating method in which'the atmosphere

25 for ion plating contains argon, nitrogen and a hydro-

carbon compound.



filmon the surface of the article, the nmethods are not free from several
propl and di sadvantages. In the 5 first nethod, for exanple, the

f the article is rarely conpletely free of renamining abrasive. _
11 £l es of glass beads, alum na powder and the like used in the ;b;
atment of the surface by honing prior to the ion plating, so that™,
abnormal electric discharge 10 or sputtering may sonetines take pl ace
when a high voltage is established between the article and the titani um
source. Further, the pAbtkesghftHepaboveodeséribetlapribrnairti sethadsot be «
stabl e or contro]]ab i {ed t ha uni
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article my be aobtained haV|qg%a gautlful col our tone, gnth a lustre in \,
pret

sone cases reserfHbatumaIo%s rehersibhe process of deposition

of titanium nitride cannot be stable or controllable

as desired, so that the uniformity of the black-coloured
15 _surface film is not so high and the surface film
| cannot have'aldelicately controlled black qoldur tone;
the film may sometimes display a yellowish tint,
which reduces the chance of the thus surfaée-treated
ornamental article meeting the users!? aésthetic
20 requirements. In the second method, the deposited
surface film necessarily contains more or less of a
carbon constituenﬁ, which may cause increased stress
in the deposited surface film leading to eventual loss
of the surface film. Moreover, it.isa rather trouble- W
25 some matter to exactly control the proportibn of the
three components of the gaseous atmosphere so that the
reproducibility of the colour tone of the deposited
surface film is sometimes poor.
It is therefore an object of the present inven-
30 tion to provide an improved method for the preparation
of a black-coloured ornamental article by ion plating,
by which méthéd an article may be obtained having a
beautiful colour tone, with a lustre in‘somg cases

resembling that of a precious stone.




3 Accordi ngly, the method of the present invention for the preparation of A&
bl act col oured ornamental article conprises the steps of: (a) holding a - 1
Subs rate article having an el ectro-oonductive 5 surface in an

at no§Fhere of a gaseous m xture essentially ccnposed of nitrogen or a

m xture of nitrogen and argon with adm xtuBe of fromO0.1 to 5.0% by vol ume"
of QXygen and fromO0.1 to 3. 0% by vol unme of carbon dioxide under a pressure

in the range from5 X [ Gerfl 1 EVERY

source. of titani um net alejlr b)— léf %%e eva{ogir‘%tcdr(%n soa'quce o§ ?anl um
metal to a tenper Sweparationief Rahlrckielaured m@ﬂtéqumel%mlfises
vapori zation of tfmer@gg;}lsogpd (c) establishing an electric voltage in the

range from15 volts. o r ef bl from10 to 100 volts
bet ween the substr rérdgf‘ séﬂhﬁt%‘f'g %ﬁﬁﬁ@?&ﬁvmﬁ &8 ~PPRTH YR net al .
lh the foll owdng, sdnfaceﬁ.hoahmmxepeecﬁaatgaswwmmresadmabnd in nmore
detail with refere l#gsa tlcally
illustrates an apparatus use‘ii practrsing Pge e d\gﬁé%{qﬁé&present
i nvention. In the d@dmjgrare af shroinl 043 o .08 loywahmmom:arge:z and £xomy e as t he
evapor ati on sourcq) HSuh! g iﬁ%ﬁmg’o-f éﬁ. é&g sgl

subst

which is in communication wt ate artlcle4

havi ng an el ect roc@ﬁdt@ﬂ%%ﬁf%o’@ kP d- %e{'tcbh 'E&g'ef%ﬁ%r%%ﬂré@éo
finishing by loret rRakbBHE gyggﬁiagn@eal g and chenmical treatnent, is
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rovi ded t hat t he tempématmre hir ¢hé naageli—mhxrlm?lgo asoafla;t Lo efféber eaf t er
%/ vaponzation of the metal; and
" {c) establishing an electric voltage in the range from
15 1 to 450 volts or, preferahly, from 10 to 100 volts between
- the substrate article and the evaporation source of_ titanium
metal. '

. In the following, the method of the present
mvmtion is described J.n more detail with reference
20  to the accompanying drawing, which schematically illustrates
' an apparatus useful in practising the method of the present
invention. | |
In the figure, a small piece of titanium metal 2
_ toserveastheevaporatlonsourceisplac_edona
s 25  table 8 installed in a vessel 1, which is in comunication
with a source of vacuum. A substrate a.;jticle 4 having an
electroconductive surfac_e, eg a watch case after a surface
finishing by pretreatment such as honing and chermiical
 treatment, is supported above and facing the titanium metal
30  source 2 by a substrate holder 3. The type of the substrate
~ article 4 is not part:.cularly critical provided that the
surface thereof is electrically conductlve. Thereafter, the
vessel l is fLrst evacuated through a pumplng duct 6 to
exclude the air J.n51de_ it and then a gaseous mixture



vessel 1 is first evacuated through a punping duct 6 to exclude the air

.inside~t ®nd then a gaseous nixture 4 of nitrogen or a mxture of
ni gro ~apd argon is introduced via the gas-inlet port 5 at such a rate_
that tihey pressure inside the vessel 1 is controlled and maintained in the
range 5 X10-4 to 1 X 10-2 5 Terr or, preferably, from8 X [errf to
5¢X [err] Torr by balance with continued evacuati on. \Wen the gaseous feed

isxa mxture of nitrogen and argon, the volune proportion of themis not

parti cul alr ly crids Gritisgen dedl & haixtlife NBF Oni€PBEEAt HRAL arg8n59% by vol unme
ar ger,
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to 5.0% by'volume.of oxygen and from 0.1 to 3.0% by
volume of carbon dioxide, in contrast to the prior art
method of ion plating in which the atmospheric gas of
nitrogen or a mixture of nitrogeﬁ ahd argon should be
as completély free from impurities such as oxygen and
carbon dioxide as possiblé. _

While keeping this atmospheric condition, a DC
voltage'in'the range from }:to 450 volts or, preferably,
from 10 to 100 volts is eStablished between the titanium
metal source 2 as the anode and the substrate article 4
as the cathode, by means of a DC power source 9. Such
a relatively low voltége is also a very characteristic
featuré of £he method iccordihg_tb the invention since
it ié usual in the conventional_methqd for the voltage
between the subsﬁrate article and the'évaporation,source
to be 500 volts or higher. Although the electric current
therebetween is not particularly critical depending on
the size of the substrate articie under treétment, the
electric current is usually kept in the rénge from
0.1 to 5 amperes or, preferabiy,.from 0.5 to 2.aﬁpe£és
assuming-that a rélatively émali'article, Suéh as a
watch case or strap,'a spectacle frame or the like, is
treated. Simultaneously, the titanium metal evaporation

source 2 is heated to cause vaporization of the metal,

mimpurities

o/



currepnt i's usually kept in the range from0.1 to 5 anperes or, prefeia
ffom¥.5 to 2 anperes assunming that a relatively small article, such a
vvatch\gase or strap, a spectacle frane of the like, is treated. .
Si mujtaneously, the titaniumnetal evapotation 35 source 2 is heated to
cause vapori zation of the netal, 5 by a suitable neans, the choice of

whi ch is not partl Lo t
vapoki zati on of thtg Hé-él’?:l %!;lnérret%g tlhE (gfrréperg ure ‘g? {%1 &ég?%?rtlcuarly
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deposited surface is a very SUI’pI’I si ng, |scover t at t?’ne presence
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suugri si ng di scovehe tdastedus simpurfidciees, such as oxygen; carbon dioxide
and the like having a relatively low ionization

t‘he size of the substrate article under treatnent, the 30 electric @

potential, contained in the gaseous feed introduced
15 . from the port 5 exhibiting some influences on the
colour tone of the deposited surface film. It is a
very surprisihg discovery that the presence of such
.impurities in the gaseous atmosphere significantly
_ influences the colour tone of the surface film of
20  titanium nitride deposited on the surface of the
substrate article to form a beautifully coloured black
surface film with high reliability and reproducibility.
It is also a surprising discovery that this surface
film of beautiful black colour, which is principally
— 25 titanium nitride, deposited on the substrate article
contains unexpectedly large amounts of oxygen and '
carbon, each, in some cases, in excess of 20% by weight.
In one example, the surface film deposited according
to the inventive method was composed of 35% by weight
30  of titanium, 20% by weight of nitrogen, 25% by weight
of oxygen and 20% by weight of carbon. This analytical
result is clearly distinguished from the ordinary
golden-coloufed titanium nitride film composed of, for
example, 45% by weight of titanium, 45% by weight of
nitrogen, 5% by weight of oxygen and 5% by weight of
carbon deposited according to the conventional method
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filmof beautiful black colour, which is principally 25 titani um

nit , deposited on the substrate article contains unexpectedly | ar ge

a of oxygen and carbon, each, in some cases, in excess of 20%by .
‘Wwerg@t/. I n one exanple, the surface fil mdeposMed according to the M
|n erft i ve nmet hod was conposed of 35% by wei ght 30 of titanium 20% by .

me{ght of nitrogen, 25% by meight of oxygen and 20% by wei ght of carbon. -
Thits anal yti cal rgsu romthe ot dinar
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gol den- col oured tTtani um ni m Co
wei ght of titani of axPEey weﬂgmrbpnssomponnﬂr egenhe5§4mby\rw|1glst of “oxygen

and 5% by wei ght of Caflb@“aﬂ@@QSBEQQrﬁﬁéarﬂhﬁﬁth@ﬂ)neJ.ﬁo@.lﬁnb'r@éﬁhm'pt hod
in an at m)sphere %nt al ni onl unavo e anmpunts of en an car bon

conpound. as the iYplrhei&aSeqng %B’B(?%Ph%%r iBethe; HFF&FIIOH FlFf ipeogtasdur e
of the gase®us atsmscpén,ermm the ppessiré is 16Wert 8AanSthe &bove~ When the

I th bove- tential
i £ or ence bet wodltTAPITY FPUFE AEREe sobhE Pt antieR et eEeTPREe art ol e 4
cannot be hi gh ermigredn s ekt afinmi metalleposrceol ahdt thensubssirhtiede by
ion plating whil grditie %Wgﬁ&n$€eb8rﬁ§§ gna&gaoe?heﬂpufa'8¥%§eiahérge may

take pl ace and cause rou ening of the anrum ni tr
film deposited cnﬁQRﬁﬁ%ﬁkﬁﬂr%féb§§¥¢b¥@ !ltvﬁéﬁ b¥eiencplatinguwhife,

between the titaRjnyn el prysderati OnEsOURLEh 2 éﬂdwthfséldb?kéahﬁya%hk@ e 4
15 is too Iarge rel atj vetothe substrate ar{llcle nder tment, the

col our of the su 419 SRR Tewehening efintk ?af%r fELCP E Fabibs
yel | owi sh and | osmitune rdistst i dbel £cbh hdépasitédeconsthebsabkteateuaetdicle W,
ornanent al 4. When the electric current between the titanium
metal evaporation source 2 and the substrate article 4
15 . is too large relative to the subétrate article under
treatment, thé colour of the surface film deposited on
the substrate article 4 may be yellowish and lose the
desired aesthetic value as a black-coloured ornamental
article due to the preferentially proceeding reaction
20 for the formation of TiN with smaller contentsof oxygen
and carbon therein.

In the following, the method of the present
invention is described in more detail by means of illust-
rative examples. These examples may be carried out

25 in apparatus such as that described: above and illust- e
rated in the accompanying drawing. h
Example 1. _ '
A spectacle frame made of titanium metal as the
substrate article to be surface-treated was mounted
.30 °  on .the holder above an evaporation source of titanium
metal in a chamber for ion plating treatment and the
pressure inside the chamber after evacuation was
controlled and maintained at 5 X 10-3 Torr by the
balance of continued evacuation and introduction of
35 nitrogen gas containing oxygen and carbon dioxide
each in a varied volume proportion as indicated in




article due to the preferentially proceeding reaction 20 for the
fornption of TiNwith smaller contents of oxygen and carbon therein. In the~
follaw ng,’ the method of the present invention is described in nore detail (%

by m;gns of illust- rative exanples. These exanples nmay be carried out 25\
i n gpparatus such as that described above and illust- rated in the
accQhpanyi ng drawi ng. Exanple 1. spectacle frane made of titaniumnetal as
the substrate article to be surface-trea}ed was nounted 30 on the

hol der above an evaporation source of titaniumnmetal in a chanber for ion
plating treatnment and the pressure inside the chianber after evacuati on was
controlled and maintained at 5 X 10-3 Torr by the bal ance of . continued
evacuation and i ntr d@dei dnbsows in % by veJameras A A Foditrgo8feP and

car bon di oxi de each s5io) 2005" i200 63 WD ROIRY LIRS datticy &blthge 7
Table 1 below in %gy vql ume. Aé,g)g vol tage -of 10, 50, .100, 200 or 400 volts
as the cathode vol t ¥§8 MEPTERsEs bebweamdhe SYFraratdon i &suite of
titanium metal as tltdtanddm aredalhassthet raafozles and ther tsublstrasted he cat ho

to give an i@n current . 1,..1Q, .15 r,..3Q. res, -qﬂqg%iv . Sim
ul t aneously, gt he ti gtrl\"ilﬁ%erreatsalq'hfa%%é%t‘%&?a%l?gt)%ﬁpéroé{&re. 0 tlé_JO%O C by
bonmbar dment -wi t h an 1l d&,r dif ,0@8meat 39 ampeness sNespectdoElorat iSHi-10

voltage of 10 kil 0vghigne@ueaySe P YitZativan rift dihe e talat ethaiehy a
-Surface f-l | m was de%%illpte%gt?xr}‘é Q)ef Sl%r()fo CeC %fy tb%?nbfarr e'n'l':nlxlristlpraoncedur e of
1 on o
electron beam of 0.3 ampere at an accelerating
(N : 10. : voltage 6f 10 kilovolts to cause vaporization of
the metal, whereby a surface film was deposited on
the surface”of'the frame. This procedure of ion
plating was continued for 30 minutes. The thus-
formed surface film was visually examined to
15 evaluate its aesthetic quélities in terms of
lustre and colour tone. It was noted that
lustrous surfaces could be obtained only when the
cathode voltage was 50 volts or higher. The colour
tone for each combination of the cathode voltage
20 - and the contents of oxygen and carbon dioxide in
the atmoshperic gas of'nitrogen was as tabulated
in Table 1 below. The'reference to "scorched"
colours obﬁained when the cathode ﬁoltage was - .
400 volts means a dark colour giving an impression

25 . of interminglked réd,' blue and green.




ating was continued for 30 m nutes. The thus- formed surface filmwas
jual Iy examined to 15 evaluate its aesthetic qualities®in,terns of
ftre and colour tone. It was noted that |ustrous surfaces could be .
phtai ned only when the cat hode voltage was 50 volts or higher. The CO|QUF
tone for each conbi nation of the cathode voltage 20 and the content's
of oxygen and carbon dioxide in the atnqghperlc gas of nitrogen was as

nc

t&bul ated in Table 1 below. The refere scorched" col ours obtai ned

when the cathode voltage was 400 volts nmeans a dark col our giving an =
i npression 25 of interningledliah1¢HUe and green. 8 Table 1,
Concentrations Cat hode voltage volts of 02 [err] %10 50 -
100 200 06—6—1++0-% —trygtt——tr gttty Reddrst—Scqr ched
grey grey . ggcmﬂﬂ fens lgrey grey 2 Gathode voltage,muelts Dark |Dark
Reddi sh Scor dh QZe&C zgr%y grey dark grey qgrey 3 2
Bl ack Black: |Black Black - ScorchP %re4 experi mentia
procedure was fsubstantially tfhe tA%® the
pressure insid ' : j -6 FemieS] M  and
t he concentratloon.si ?fo-olxygen _r{iié%r )%r{ggthi(g&t Reddish | Scorched
' | erey | grey | grey | light grey
2/ 1 Dark | Dark Dark | Reddish | Scorched o
. : grey |} grey ‘grey | dark grey o/
grey
3/2 Black | Black | Black | Black Scorched

Example 2
‘The experimental procedure-was substantiélly the
same as in Example 1 except that the pressure'inside
‘the ion ﬁlating chamber was decreased to 8 X 104 Torr
and the concentrations of oxygen and carbon dioxide
5 were as shown in Table 2 The temperature of the
evaporatzon source of t1tan1um metal was 1500° C. 'The
ion current between the substrate artlcle and the
evaporation source of titanium metal was 0.5, 5, 10,
15 or 20 amperes for the cathode voltage of 10, 50,
10 °~ 100, 200 and 400 volts, respectively. After surface
| treatment for 30 minutes, no blackish colouration could
be obtained when the concentrations qf oxygen and
- carbon dioxide were lower than the values given in
Table 2. The surface film obtained when the cathode
15 voltage was 10 volts was less lustrous and somewhat
matted. Table 2 below shows the colour tone of the
thus surface-treated frames for each combination of

'.‘
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5 were as shown in Table 2. The tenperature of the evaporation source

of tltanlunlnetal was [err]. The ion current between the substrate articlg )y, .
and (he evaporation source of titaniummetal was 0.5, 5, 10, 15 or 20 'S
anperes for the cathode voltage of 10, 50, 10 100, 200 and 400 volts, -
respéftlvely After surface treatnent forg 30 m nutes, no bl ackish

col guration could be obtained when the concentrations of oxygen and carbon

di oxi de were | ower than the values given in Table 2. The surface film

obt ai ned when the G@Ie"'@éﬁcela@ratmﬁ@'&iaﬁﬂﬁg@ﬁaﬂ@ 4Phérd diBRideCs® thest rous. and
sonewhat matted. Taple 2 bel ow sh %ﬁﬁ e col our tone of the thus

surface-treated frdW 8T B2% WhoFhacFahrefe vobta&R- concentrati ons of

oxygen and carbon dioxide in the nitrogen gas and the cathode voltage.

Tabl e 2 Concentrations Cathopﬁbfgliage volts of 02/ [err] %-
10 50 100 200 400 0.5 / Li ght Light Light
Reddi sh Reddi sh grey grey grey | ight light grey grey 3 / 3
Dark  Dark Dark C%&rbratu%r K grey  gre)cath8dYoltdgeSYvolts 9rey 3/ 3
Black Black Blac 02 B#agk Exanpl e 3 The substra e artlcle ma a
brass- made watch. cgse plated %IFS W_th|ni CKel fin g (i CKN or 3 ]
and then with an aljl oy of pall adi m 38d {ni cR8I |i n thic ss of in.
The procedure of i ¢pr—prativg— _
0.5/ 1 Light | Light | Light | Reddish | Reddish
grey grey grey light light
grey grey
1%
3/3 Dark Dark Dark Dark Dark
- grey | grey | grey | grey | grey
-5/ 3 Black | Black | Black | Black Black
'Examgle 3

The substrate article was a brass-made watch

case plated first with nickel in a thickness of 3 pm
and then with an alloy of palladium and nickel in a
thickness of 3 pm. The proeedu?e of ion plating

5 treatment of this watch case waé substantially the
same as in Example 1 except that ‘the pressure of the
nitrogen atmpsﬁhere was 8 X 10“4 Torr, concentrations
of oxygen and carbon dioxide were 4%'by volume and
3% by volume respectively, the cathode voltage was

10 50 volts to give an ion current ofﬁj amperes and the
current of the electron beam for hombardment was
0.3 anpere at an accelerating vo ij'age ‘of .10 kilovolts
to heat the titanium metal at 15000 C. The thus-
obtained surface film of lustrous:and:beﬁutiful black

15 colour had a thickness of 1 um.

Example 4
The experimental procedure was substantially the

same as in the preceeding example éxéept that the



treatment of this watch case was substantially the sane as in Exanple -
.. 3 except that the pressure of the nitrogen atnosphere was 8 X*10-4,Torr,
0(centrat| ons of oxygen and carbon di oxi de were 4% by vol une and 3% by, t
ume respectively, the cathode voltage was 10 50 volts to give aMon
current of 5 anperes.and the current of the el ectron beam for bonbardnent
was 0. 3anpere at an acel erati ng volLt at@ of 10 kilovolts to heat the
tNtaniumnetal at [err]. The thus- obtained surface filmof |ustrous and
beautiful black 15 coI our had a thickness of 1 pm Example 4 The 2
experi nent al “pr ocBRFtE %'t?b%‘?]a?\t‘i'%l‘?? ‘E?\%a%%ﬁ‘re"%& anstatnhesscstefRd

exanpl e except tRaltdh@strap the pré&sSsiisé eoﬂrthsleleﬁoéentaeaas h¥ége a

st ai nl ess st eel vvatcrckeﬁ{ acP_ ,P ressure of t g tro‘ggn at nosphere was 5

X 10-3 Torr, the“&h rat i ons®of? é}‘/ PR LB LA PO PEEEER APHr ogen

were each 0.1% b;patdiamﬂ:luﬁude imenitat doeke we)Magaachvae 1%0byovblume,gi ve

an i on current of 8{%61{0% a‘rgin%;g e‘ngt gﬂgn{ vwe g&egéﬁon beam
; 0

for bonbar dnent vvas ere a n acce era I ng ver ge of I'lovol ts
to heat the ti tamuxmema e AnpeneHandfhe aleqm @rrlw@tle the

resul tant surfacegilddypdifiisdn %P%&nﬁ@aﬁd&k’éﬁé s 36t3 Cilﬁp@?é’ &gt Bhckness

of 0.8 [err] and the col our thereof was_ a beautiful dark éx Exanple 5 15
" The experi nent al 3FSIETHEE MR eltige R 19 kilevelis te li'?l" thel e 4

except that the adreeEhinidétabievag@ent bidl saibes 6 oxdéoe®i .t heheitrogen

atnDSpherqO resultant surféce film deposited on the substrate )
article had a thickness of 0.8 pm and the colour _i;)

‘thereof was a beautiful dark grey.
'Examgle's _
15 The experimental procedure was substantially the
' same as'in'Example.4 except that the éoncentratbns'of
oxygen and carbon dioxide in the nitrogen atmosphere
were each 2% by volume. The resultant surface film
had a colour of beautiful black.



\Z)ere each 2% by votune. The resultant surface filmhad a col our of

beag{{ifu.l bl ack: CLAIMS 1. A nethod for the preparation of a
bl ack- col oured ornanental article which conprises the steps of: (a) holdj
a suRgkrate article having an electro- . 5 conductive surface in an
at npsphere of a gaseous m xture essentially conposed of nitrogen or a

m xtlre of nitrogen and argon with adnixture of fromO0.1 to 5.0% by vol une

of oxygen and fromO0.1 to 3.0% by .vol une oIl carbon di oxi de under a pressure
in the range from5 X [err] to 1 X [err] TOr facing 10 an evaporation
source of titaniumnetal; (b) heating the evaporation source of titanium
metal to a tenperaggpfi@gin the range fromf[err] to [err], to effect
vaporization of theTertal; and (c) establishing an electric voltage in the

range from15 .4.to 45%@&%&3%%@@5@%{ al Bl RkLbflcaras the
cat hode and t he eva oratlﬂn ce.of titanjum metal as the anode. 2. A

‘method as clai ned©; mm@e&#ﬁ 8terf PEe is in the range
from 10 to 100 vol&}.hdiding a3subs:::Aw&tﬂwmémacﬁ@ BR GbleBtRiL her of the.

preceding cl agms, sai r surels i.n th ranefrom8X[err] to 5
X [err] Torr. S m%ﬂ' %’I% EIAFRerS P RUEBYRSUr ed
ornamental arti cI @ssentiigl hy icqupbsed q@ mmmgmora hu;om.&eZ:Sf mhmgembef ore

described in any @hgtdi§oh WABCLAAELAIBECErom 0.1 to 5.0% by volume of
oxygma:ﬂfromOlto30%byvoltmeofcarbondioxidemder
_ apressuremtherangefmnSXloqq‘tolxlOZ’I'orrfacmg
</ 10 an evaporation source of titanium metal;
' (b) heating the evaporation source of titanium metal to
a temperature in the range from 1500° to 1700° C, to effect
vaporization of the metal; and
(c) establishing an electric wltage in the range from
15 1 to 450 wlts between the substrate article as the
- cathode and the evaporation source of titanium metal as

the anpde.

2. " A method as claimed in claim 1, wherein said
electric voltage is in the range from 10 to 100 wolts.

20 3. A method as claimed in either of the preceding
claims, wherein said pressure is in the range from
o " 8x10% to0 5 x 1073 Torr.

4, A method for the preparation of a black-coloured
ornamental article, said method being substantially as
25  hereinbefore described in any of the foregoing Examples.

A



