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1 ARTICLE EXHI BI TING A GOLDEN COLOUR This invention relates to articles
exhibiting a golden colour. The articles may, for exanple, be spectacle
franes, stationery, personal ornanments, accessories, etc. %;J

It is knomn that nitrides such as titaniumnitride or tantal anPrd

exhi bit a gol den col our under certain conditions and they have been
utilised as a substitute for expensive gold plating to provide the exferlor
of articles with a decorative appearance. It 10 is known to apply a
coating of a nitride such as of titaniumor tantalumon an article by
sputtering, vapour deposition or ion plating, titaniumnetal or tantalum
nmetal in a nitrogen atnosphere. The colour tone of the nitride forned is
greatly dependent on the pressure of the bas in the nitrogen atnosphere
when formng a nitride of, for exanple, titaniumor tantalum Particularly,
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nitrogen gas with a high 20 accuracy in order to obtain a gol den
col our of high quality with good reproducibility. However, it is extrenely

difficult to adopt tfﬁié”fﬁ*ﬁﬁ%iéhif@&@iééaﬁo_argicles exhibiting a

golden colour. The articles may, for example, be

2

spectacle frames, st&tionery, personal ornaments,
o accessories, etc. - | @%
5 It is known that nitrides such as titanium nitride
or tantalum nitride exhibit a golden colour under
certain conditions and thef have beeri utilised as a
substitute for expensive gold plétihg to provide the
exterior of articles with a decorative appearance. It
10 _ is known to apply a coatihg of a nitride such as of
titanium or tantalum on an article by'sputtering,.vapour
deposition or ion plating, fitanium metal or tantalum
metal in a nitrogen atmosphere.
The colour tone of the nitride formed is greatly
te dependent on the pressure of the gas in the nitfogen
atmosphere when forming a nitride of, for example,
titaniuﬁ or tantalum. Particularly, the range of gas
pressure to provide a golden colour is extremely
limifed. Accordingly, it -has been necessary to control
ﬁhe partial pressure of the nitrogen gas with a high |
.20 accuracy in order to obtain a golden colour of high
quality with good reproducibility. However, it is

extremely difficult to adopt the process to industrial



mass production. In view of the above, 'to obtain a beautiful golden col our
w th good reprodUC|b|I|ty it has been proposed in Japanese Patent

Appllcatlon No. '59(1984)-26664 that a 5 hard | ayer of gol den col our
conpri si- g_tltanlun1n|tr|de or tantalumni2tride is formed and then a
coating gold or gold alloy is fornmed on the layer. Although a beautiful

gol den col our can be obtained by this technique, this is due to the
bri ght ness of MA&sgPredugtion. coating on the surface of the titanium

nitride or tantalumnitride |ayer. The gold coating is_extrenely thin in
view of the cost of &® ari&WdOSCa,:a@dﬁhgwyn to ebsadn ¢ ESP&&éaulHeﬂéésp
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exhi biting a golden reduce cost u5|ng expen5|ve gol d.
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- mass producti ogr gold alloy is formed on the layer. Although a

beautiful golden colour can be obﬁained by this

technique, this is due to the brightness of the gold

10 _ coating on the surface of the titanium nitride or
tantalum nitride layer. The gold coating is éxtremely
thin ih view of the cost of gold and accofdingly it is

| easily abraded. However, since the layer of titanium
ﬂiﬁride or tantalum nitride underlying'the gold coating

15 also exhibits a-golden colour to some extent, if the
gold cbating is abraded, the abrasioné are not
particularly noticable. However, production is trouble-
some and cost is increased by the fact that gold is

U used.

20 | The present invenﬁion seeks to provide'an article
exhibiting a golden colour at a reduced cost without
using expensive gold. The present invention also seeks

| to provide an article exhibiting a golden colour with
- good repiodﬁcibility and by a process that is adapted to

25 mass production.



According to the present invention, there i,s provided an article exhibiting

a gol den colour having forned on at’ | east part of the surface thereof a

conposite filmconposed of either .titangumnitride and 5

St

ant al.um

nitride, in which case the amount of tantalumis 5 to 75% by weight, or
zirconiumnitride and tantalumnitride, in which case the anpbunt oOf e

tantalumis 3 to 6R¥eBYdYREILL. tRecheedbhy thoefeHBAsi tRep@MRBane is formed

by 10 vapour deposition, sputtering or ion plating. Preferably the
article is cpgpos@ddoanaagyithet erhibsitiingnat gbldencevdour havéngal , and a
primer coating of nickel or chrom umon which the conposite filmis forned.
15 foTinedconpasi least| partyobether sutfaneathetreofen- contai ni ng

at nosphere at a pressure in the range (2.5- 4.0) x [err]

Pa or

in the

range (3.0-4cthpesite fRim Fomposednofositber| tataniuadniksideyapd way of

exanpl e, in the acconpanyi.ng draw ngs, in which:- 2
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article according to_the present invention of titaniumnitride and tantal um

Figure 1 is
BB of an

h » . 3 3
nitride, a péﬁesg§9d7§EuPYeW889PFkn1Sﬁd?&rEBH&HHtP&ﬁSFéFiFﬁﬁiun1nitride
Gputtered T thedlun nitride, in%Which c3s8 €h3PUnBURY BF tAfehilAl ' ONoM'P

~is 3 to 68% by weight.

. Preferably the composité membrane is formed by

10 vapour deposition, sputtering or ion plating.

Preferably the article is ;omposed of a synthetic

resin, metal or ceramic material, and a primer coating

of nickel or chromium on which the composite film is

formed.

15 The composite film may be formed in a nitrogen-

20

25

containing atmosphere at a pressure in the range (2.5-
4.0) x 10" Pa or in the range (3.0f4.5) x 10°° Pa.

The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-

Figure 1 is a graph showing the difference of
colour tone for a composite film of an article according
to the present invention of titanium nitride and
tantalum nitride, a pure gold sputtered film and a

conventional'titanium nitride sputtered film;

Figure 2 is a graph showing the relationship

v
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bet ween the ampbunt of tantalumconstituting a factor for determning the
tone of the conposite filmas described in'Exanple 1 and the saturation C;
Figure 3 is a graph showing the differencg of 5 colour tone for a
conposi t€ filmof "an article according to%ihe present invention of

zi rconi ubnitride and tantalumnitride, a pure gold sputtered filmand a

conventional zZigetWienMtNe anduntP W ¢add alvncotdd it@ingy 4 ifactdd Foht
showi ng the rel ationship 10 bet ween the tantalumingredient ratio
constituting adeterminfing ddiecitone RF the Ccompositen€iln e demtyddede film
as described in Exanple 3 and saturation C*. Tantal um when applied. by
reactive sputtém Exampdet Heand tthet isadminabicon O*;coni um acts as a buffer
15 to the reaction systemin which the titaniumor zirconiumreact with
ni t rogen. .Accor di ngl Figuren 3 dismiengraph showing tthet diifferencs ofoni um t hat
actually exhibits a golden colour, the effect of fluctuation of the

ni trogeh parti &olugs$@ne £Ont Re cOBPOFLtey fd ldawtham@rticley@ecorddndsi nce
an article acca_’réjitg% to the present inventiaon exhibits ajggl den col our
identical tot Segents dnveation, of & Leendyss fdtd; ct due to

[huctuat on of QebiGE AT, 1SS B HiRUASIRH BiiPana 1 MOSPIETE
conventional zirconium nitride sputtered film; and
Figure 4 is a graph showing the relationship
\_ 10 between the tantalum ingredient ratio constitﬁting a
factor for determining the c°lou: tone of the composite
film as described in Example 3 and saturation C*.
Tantalum, when applied by reactive sputtering
together with titanium or zirconium, acts as a buffer
15 to the reaction system in which the titanium or
zirconium react with nitrogen. Accordingly, upon
forming a nitride of titanium or zirconium that actually
exhibits a golden colour, the effect of fluctuation of .
the nitrogen partial pressure on the colour tone can be
20 moderated.
Since an article according to the present
invention exhibits a golden colour identical to that of
gold itself stably with no substantial effect due to

fluctuation of nitrogen partial pressure in the reaction

25 atmosphere, the process is well suited to industrial



mass production at a reduced cost. In addition, the tone of the golden

col our can be deternined depending 'on the anbunt of tantalumin the
conposite filmand this amount can be controlled extrenely easily. .
Accordingly, 5 it is possible to sklect the tone of the gol déen.col our
optionally over a wi de range. EXAMPLES 10 EXAMPLE 1 This exanpl| @

Illustrates a conposjte film.conprising, a nitri of.titan u d anitride
of tantal um™Ma&% ﬁﬂd“&%’rﬁ? aF frtqecqs"’eger%aocepsbtf' A%"ra&éﬁt% ’onaa 5
.sputtering dqevic ' Y G it A5 err]

Pa, nitr oge%og:fs eqﬂ%&q}e:lfggoéﬂfdeegﬂ%&goug essurlge o%%%mxnﬁr%p %gd%n%lﬁien
argon gas Was, dﬂeg; 1AL S Weinis 1t £i8n NEnd Wgid 0 6.0 x 10
Pa. Shutters V\é/gre_ étgodsfggf on bot %’tt?t ani um tsal and 20 tantal um met al
targets and frRAft \CarP e (Wrtb VR @OReEieTy feds iyl N @sordimgly gh
frequency output of 8 Watts/[err] while fully opening the shutter on the
titagi um netid s ik GEeidleddadtidmg 0P thowolden tdoXohon t he
tantalum netal target. As a result, a 25 conposite filmconprising
titani um ni toptorakly avert Wnwideé rarige de with the anount of tantal um
bei ng 45% by wei ght was coated on the ABS resin article to a thickness of

EXAMPLES

10 EXAMPLE 1 | ‘ | >
This example illustrates a composite film
comprising a nitride of titanium and a nitride of
tantalum.
After placing an article made of ABS resin into a
15 spuftering device and reducing the pressure to about
.(1.0.- 2.0) x 10" ° Pa, nitrogen gas was injected to a

2

pressure of 3.0 x 10" ° Pa and then argon gas was added

to increase the pressure of the gas mixture to 6.0 x 10~
' pa. shutters were disposed on bdth titanium metal and \‘;
20 tantalum metal téfgets and reactive sputtering was

conducted for 7 minutes at a high frequency output of 8

Watts/cm2 while fully opening the shutter on the

titanium metal target and opening the shutter to about

one~-third on the tantalum metal target; As a result, a

25 composite f£ilm comprising titanium nitride and tantalum



0.15 mcron. |In this case, since the coating was applied by neans of
sputtering, the tenperature at which 5 ' the filmwas forned coul d be
¢ontrolled to bé less than 70 C and thus deforfation, etc. of the article
.did not take place. The conposite filmthus formed exhibited a netal lic
appearanéé and a gl ossy and decorative gol den 10 colour. Further,

the conposite filmhad the sane degree of hardness and cl ose bondablllty as
that of titani ubdhkFidefeithobie aamount et taptalon Boingstth brweighte to

that of titaniumnitride_alone since it had a nore dense texture. 15
Wil e the gol de‘ﬂa%o?%?e%fw h@%o‘?ﬂ%sﬁ%”hﬂrﬂ%l%ie'@%r#n FrickResheofinount

f tantal t dih tial f th t en gas
gur i ﬁg gpmnt eri qpfg glfl#égo‘?gnttﬂ e‘?ﬁ’?ﬁr:tééi%%f)ggﬁ?r J g‘? ﬁ?i@ﬁ%éﬁ? ongbet ween
trogen and t 2 e to the reactio th
i trogen, the EELIRTEY fedfs Tk pryrodfiids P ottt 30 I ogen
d d t tyual t he
Lo bl our e n%isﬂér%'%uf‘fﬁ‘ﬁe@aﬁa“ e 55'?‘2’&%%&& 658 1daE MREY
However, the pa"@‘?@aﬁe@m’é%é’foﬂﬁéiﬂ?” 88, of 7tﬁ{£‘dé‘ft & ici‘enéﬁ tani um

nitride itself exhibits a gol den col our |s at | east 2. err
Further, if take place.

The compdsite film thus formed exhibited a
metallic appearance and a glossy and decorative golden

10 . colour. Further, the composite film had the éame
degree of hardness and clése bondability as that of
titanium nitride alone and showed improved corrosion
resistance to that of tit&nium nitride alone since it
had a more dense texture.

15 - While the golden colour of the composite film is
determined by the amount of tantalum, temperature and
the partial pressure of the nitrogen gas during

- sputtering, since tantalum acts as a buffer in the
\U - reaction between nitrogen.and titanium and also
20 | contributes to the reaction with nitrogen, the effect of
fluctuation in the partial pressure of the nitrogen gas
is reduced upon forming the titanium nitride which
actually causes the golden colour and, as a result, the
‘effect on the tone is decreased.

25 However, the partial pressure of nitrogen gas



the partial pressure goes higher than 4:0 x.[err] Pa, the conposite film

itself beconmes extrenely fragile 5 ° t hereby causing an actual problem
w th respect to resistance to cracking. Accordingly, a suitable range for
the partial pressure of the nitrogen gas7is (2.5- -2 4.0) x ferr] - Pa. The
graph of Figure 1 shows a difference of the 10 col our tone for #e

sccording o Pheep ealth Phehitaron piFELde ThenlE, SFao1fF flna st
conventi onal %Eiggﬁugsféé£lg§ gguiégg@d fél%} 6ﬂ2tp$s Cﬁ&th%Pe %gne S

expressed by asurlng each” of t = y way of
an L*, a*, Qm S tgS C a
cNmeMymw ?ﬂy%uﬁ$$ﬁ%ggéw&wﬁ%%cﬁg%m_
[err](a*[err]cdméPéf%é]filﬁﬂﬂtgﬁffFﬁecnﬁé%réxﬁfb£@i¥ friggPe be seen from .

t he graph that the tone of the conposite fiTmof an article

accordi ng to therebesealsiny e i &PtuLl epesblant wath Coedpece wdéth the
conventional titaniumnitride sputtered filmboth for |iIghtness and

saturati on andesistane@ptoxcratleingequitcordinglye, parsuivablepoangeed fil m
for hue. 25 Further, the graph of Figure 2 was prepared by 8
pIottlng satufarlbhecparthmlapreﬁsumnwmf(@h@ynitrogen gas is (2.5-
4.0) x 10~ 2 Pa.
The graph of Figure 1 shows a difference of the
10 colour tone for the composite film of titanium o/
nitride-and tantalum nitride of an article according to
the present invention, a pure gold sputtered film
and a conventional titanium nitride sputtered film.
In this case, the tone is expressed by measuring L*, a%*,
15 . b* for each of the filﬁs by way of an L*, a*, b*

chromaticity diagram by using a light source C and a

chromaticity meter and by plotting lightness L*,

saturation C* =v/ka*2 + b**), and hue H* = tan ' (b*/a*)-.
It can be seen from_the graph that the tone of the W,
20 composite f£ilm of an article according to the
present invention is excellent as compared with the
conventional titanium nitride sputtered film both
for lightness-and_séturatiqn and it is approximately
equal with the pure gold sputtered film for hue.

25 Further, the graph of Figure 2 was prepared by
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wei ght) and the sputtering tenperature‘constituting the determining factors
for the tone. In the graph, when the tones are classified under each of the
¢onditions 5 .based on the saturation *, they can be divided into
zones | tao IV, in which the regions of the®zones Il and Il are effective
regi ons r obtaining decorative golden hard conposite nmenbranes and the

amount of tant PLERE Fhep éiht;%%f% Vel ght*{%ﬂeéﬂ%]aﬁ'%’gﬂﬁgﬁﬁ g% 10

tenperature range of [err err]. Fur _ _ ng process
described aboveseight pldtia rﬁi@'s;&@twfﬁgd %eﬁéffae’iﬂfé‘ SRS RSP TR ed
with the titaniumnetal, has a gettering efféect to oxygen as 1nputity gas
in the vacuum aleteamiittimgfhcifors £ty QY , UndeiHE GridieChvhd| Oxygen
on the col our tone. EXAMPLE 2 This exanple illustrates a comnposite film 20

of an article dheortbines tard el aysatenid iunGuY i€t YW b itidddgle of
zirconiumand a nitride of tantalum After placing an article nmade of ABS
resin ik a sputbag@ed @nidhe satutratdadmcioty ey roess Wee dioridted tintp _
(1.0-2.0) X [err] Pa, nitrogen gas was injected to a pressure of 3.5 x
10 Pa and th&ePn@sydn tadViadmatdeh dhencreghions lof [hes aonesofIT mdyas
m xture to 6.0 x_10 Pa. _Shutters were di sposed on both of zirconium netal
III are effective regions for obtaining decorative
-golden hard composite membranes and the amount
‘of tantalum is 5 to 75% by'weight within a sputtering
— 10 temperature range of 50°C to 3oofc. |
Further, in the sputtering process described
.above, tantalum metal is more reactive with oxygen as
compared with the titanium metal, has a gettering effect

to oxygen as impurity gas in the vaéuum atmosphere and

15 can prevent undesired effects of oxygen on the colour
tone.
EXAMPLE 2
Y This example illustrates a composite film
20 -of an article according to the present invention

.comprising a nitride of zirconium and a nitride of
tantalum.

. After placing an artic1e made of ABS resin in a
sputtering device and reducing the pressure to about

25 - (1.0-2.0) x 10°° Pa, nitrogeh gas was injected to a



and tantalumnetal targets and reactive 'sputtering was 5 conduct ed
for 7 mnutes at a high frequency output of 6.3 Watts/[err] while fully
opening the shutter on the zirconiun1netﬁl target at 8 Watts/[err] and
opening the shutter.to about one-third of the tantalum netal ‘target. As a
result, a conposite filn1conprising zirconiun110 nitride and tameal um

d h | o b h d . resi
art :”u § E“ot - PrednBecSErTosTs RbroRa ¥ndlhigh A25oRC R HER. 28lsf g vas
' fil
TP 125 O ootk UGBk cOECE R TR LR
def ormati on, ¥t ga. of shilgedrhi Gbeeddspbaliabh BbﬁﬁeofTEQrEBHE%' h@thil m

thus forned exhibited a netallic appearance and a gl ossy and decorative

gol den col ourandwaﬁbslmtﬁetsmwaaﬁgéesnsﬁ‘er 2B8acea¢et BputeBRiAg was degree
of hardness and cl ose bondability as that of zirconiumnitride al one and

showsd nore exépdhebédcoorosi minutéssatnachighnfzeguencynoatpuktdesfal one
since it had a nore dense_ texture. While the golden col our of the conposite

film25 ss3duaEtsromﬁ whileefalbynbpehihgnthkushuttee on the
tenperature and the partial -pressure of the nitrogen gas, since tantalum
acts as a bufzérconiunemetalttangettabef Wattsdenm anudzppevangnthed al so
contributes tghutter to about one-third on the tantalum metal target.
‘As a result, a composxte film comprising zirconium
10 nitride and tantalum nitride with a tantalum amount of o/
36% by weight was coated on the ABS resin article to a
thickness of 0.15 micron. In this case, since the
coating was applied by means of sputtering, the
temperature at which the cohposite film was formed could
15 be controlled to be less than 70°C and thus deformation,
etc. of the article 4id not take place.
The composite fiim thus formed exhibited a
metallic appearance and a glossy and decorative golden .
colour. Further, the composite membrane had the same W,
20 degree of hardness and close bondability as that of
. zirconium nitride alone and showed more excellent
corrosion resistance than zirconium nitride alone since
it had a more dense texture. |

While the golden colour of the composite film

25 is determined by the amount of tantalum, the



the reaction with nitrogen, the effect-of fluctuation 5 in the partial
pressure of the nitrogen gas is reduced upon forming the zirconiumnitride
whi ch:actual | y tauses the gol den colour and the effect on tone is decreased
as a resdlt.” However, the partial pressurel®f nitrogen gas 10 under

whi ch tHefzirconiun1nitride itself exhibits a golden colour is at least 3.0
x [err] Pa. Further, if the pressure goes higher than 4.5 x [err] Pa, the
conposi t e nenbr@RPeEAYFe R ke darial \presgire ahdhenikkrgery an

actual problemw th respect to 15 resi stance to cracking.. Accordingly, -

a suitabl e rand#®8orSilfe pantatum, ety a8 A RyeLer tindde ¢%&iqm. 0- 4.5)

x [err] Pa. The graph of, Figure 3 shows the difference in the colour tone -

for the corrposierl'%"'f#)?anbjrtrz‘?q?%rﬁ ﬁqqutﬁéng a%ﬁj GO EARRR S 5?‘? de of

an article acc | resent. inventign ur.e I tered film

and a conventi é‘){nrgé r%%%b%‘%}ﬁm&hﬁﬂ#er%ﬂ{]‘t eﬁé%l %%ﬁ? ngfrf"cejl"i a% er as

in Figure 1. It eI r : fs SpEmpsite

filmis 5Zxcel I einrfé?lsé)e? as %%a%%%ﬁ%%%%%%%%ﬁ%aﬁo J'zﬁtl' ':}'geonl um

nitride  SPUligdidedidiRdAhl 4 iRedPRRP it idd GHIGP dkith PR Waldey

It can also be seen that IT Is approximately equal wth respect” to the hue

of the pure golgthérydidrddidd® and the effect on tone is decreased as

a result.

_ Howevef; the partial pressure of nitrogen gas

~ 10 _"under which the zirconium nitride itself exhibits a
golden colour is at least 3.0 x 10 - Pa. Further, if

2 pa, the

the pressure goes higher than 4.5 x 10
composite membrane itself becomes extremely fragile |
thereby causing an actual problem with respect to
155 resistance to cracking. Accordingly, a suitable range
fdr the partiai pressure of the nitrogen gas is (3.0-
4.5) x 10 ° Pa.
The graph of Figure 3 shows the difference in the
U colour tone for the composite film of zirconium nitride
20 - 'and tantalum nitride of an article according té the
present invention, a pure gold sputtered film and a
‘conventional zirconium nitride sputtered film in the
same manner as in Figure 1. It can be seen from the

graph that the tone of the composite film is excellent

25 ‘as compared with the conventional zirconium nitride



5 Further, the graph shown in.Figure 4 was prepared by
plotting the saturation C* with respect to the anount of tantal um (% by
wei ght) and the sputtering tenperature constituting the determination
factors for the tone. In the graph, whertkhe colour tones aré 10 * . _
cl assified under each of.the condltlons based on the saturation C*, te#ey

can be divided 0 Z i.n which t i.ons of zones II and 11
are effectlvéa‘g&%ﬁﬁé)@%ﬁ% %%qfﬁﬁﬁ%ﬁ%ﬂ% rﬁﬂfgite fil m and

the amount ofg Lay a sputtering.
tenperature range aq;lf Ii:{Herr] e?‘ﬁéy nvld.lﬂ}{ He sput tering process,
“the tantal um ,_:gaf 1t 48 VLl &b e HRA'SE Lhd [})&é coni um
netal, has a tterlng to oxygen das I1npurity in the vacu

at nosphere anghieprs gggygdzyllm undesired effects of oxygen on the
tone. Although the above exanples enpl oy a sputtering techni que as an

exagpl e, simlar gEIRhed® R Igrapt BhaD e ff%\fi@ Al Prepareg of

vapour deposition and ion plating techniques. wi t h vapour deposition

and ion 25 by plytaiing theheatarratio ron wistntespegd qeecins dnsunt’ 12
evaporation source, two electron guns and two crucibles are disposed in one

devi ce and va#bumanﬂaiQM|&i1hx'waigqﬂkﬂan@;hhe(Epuhnanxngcw titani umor

zirconiumindependently at an appropriate evaporation rate in a
temperature constituting the determination factors for

the tone. 1In the graph, when the colour tones are
10 claséified under each of the conditions based‘on the \u/

saturation C*, they can be divided into zones I to IV,

in which the regions of zones II and III are effective

regions for obtaining a decorative golden compesite film

and the amount of tantalum is 3 to 68% by weight within
15 a sputtering temperature range of 50°C to 3do°c._

Further, in the sputtering process, the tantalum
metal is more reactive with oxygen as compared with
zirconium metal, has a gettering effect to oxygen as
impurity in the vacuum atmosphere and can prevent \‘/'

20 undesired effects of oxygen on the tone.

Although the above examples employ a sputtering
teéhnique as an example, similar golden composite films
can be formed also by means of vapour deposition and ion
plating techhiques. Both with vapout deﬁosition and ion

25 plating, when an electron beam is employed as the



5 . nitrogen atnosphere to formthe conmposite film In the case of
using one electron gun and crucible a conp05|te mat eri al previously
faormul-ated to an approprlate ingredient ratio is place in the crucible and
evaporateﬁ 10 The article cihvwnch the conposite filmis
formed nmay be of, for exanple, resin, tdl” or ceramc material and a
primer coating such as of nickel or chron1un1nay be formed on the article

by neans of, r%@%ﬁ%f%r? péé"ﬁi‘ﬁ%r% d & te é’&ﬁ@oédd o | drddibles

descri bed above med t eover. Alternatively, it is also

possibl e to appdye adPspoed dCQ!?\tétw Advidd adnd Wedpesr ddepes ittdon or ion
ni ckel -chrom umor nic on the article by neans of sputtering, vapour

- deposition or ip]:at)imglm condudted efdt eritapilyiog 2ieceonigwsite 20
film The primer coating has the aimof inproving the close bondability
and/ or, particuindéyendently cals canmtappropreiate i evaporapiomerate imm ovi ng
corrosion resistance. 25  CLAIMS 1. An article exhibiting a golden
col ur havi ng fmnitrogem atmosphereste £orm Hehe compesite fbimg cg‘?rp te
filmconposed of either titaniumnjtride and tantal um irlde i-n_whi ch
case the amountcagetafit@sing one eleatron Jumoand 935‘??‘#? © 3rCIRRHEIm

trid d j
nitride an material previously formulated to an appropriate

ingredient ratio is place in the crucible and

evaporated.
- | -

10 The article on which the composite film is
formed.méy be of, for example, resiﬁ, metal or ceramic
material and a primer coating such as of nickel or

| chromium may be formed on the article by means of, for
example, pldting and, then the composite film
15 'described above may be formed thereover. Alternatively,
’ it is also possible to apply a primer coating of metal
such as chromium, nickel-chromium or nickel on the
article by means of sputtering, vapour deposition or ion
\, plating and, thereafter, applying the composite
20 film.

The primer coating has the aim of improving the
close bondability and/or, particularly in the case where

the article is of metal, improving corrosion resistance.
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tantalumnitride, in which case the anount .of tantalumis 3 to 68% by

wei ght. 2. AQ_QLLLQLQ_as_cLa+ﬁEd |n claim1 in which the conposite film
is formed by vapour deposition sputterlng or ion plating. 3. An
article as clai m““mlmﬂ“m!;“m\o ed of a synthetic Tesin; metal or
ceram c materi al atlng o ni ckel or chrom um on whi &% t he
conposite filmis f §rnkd. " 15 : An article as clainmed in any preceding

claimin which the conposite f|In1|s toammd in a nitrogen- containing
at nosphere at a pressure in the range1Z-5- 4.0) x [err] Pa or in the
range (3.0-4.5) x [err] ~Pa. 5. An article exhibiting a gol den col our
subst an- 20 tially as herein described with reference to and as shown
i'n the acconpanyi nndaztiade. eRbibiting a golden colour having
fbrmed on at least part of the surface thereof a
composite film composed of either titanium nitride and
tantalum nitride, in which case the amount of tantalum

5 is 5 to 75% by weight, _or zirconium nitride and
tantalum nitride, in which case the amount of tantalum
is 3 to 68% by weight.

2. An article as claimed in claim 1 in whiﬁh the
comﬁosite film is formed by vapour deposition,

10 sputtering or ion plating.

3. An article as claimed in claim 1 or 2 composed of
a éynthetic resin, metai-or ceramic material, and a
primer coating of nickel or chromium on which the
-composite film is formed.

15 4. An article as claimed in any preceding claim in
which the composite film is formed in a nitrogen-
containing atmosphere at a pressure in the range (2.5- \‘)
4.0) x 10" Pa or in the fange (3.0-4.5) x 10’ Pa.

5. An article exhibiting a golden colour substan-

20 tially as herein described with reference to and as

shown in the accompanying drawings.
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