A DECORATI VE ARTI CLE COATED W TH A SURFACE LAYER OF GOLD OR A

GOLD- CONTAI NI NG MATERI AL AND A METHOD FOR I TS PRODUCTI ON 5

inventjon relates to a decorative article coated with a surfac@%aygg
gol d or gold-containing material having an underlayer of a hﬁgﬁh 4

material with a gold colour. 10 * %1 -As decorative art
principally nmentioned: witin
franmes, mat%hDE%QEQTEME HMBELH
On thevqne gF

surface w t-h

wi,th the "br|II|ance also typtcal of gol d, but oh the other hand |t S
desired to keep the anmount of gold required per 20 unit area as small

possi bl e gn
developedgfo

cost groundgy, 1sC?n%Q#§19ﬁské%aEE%h995 h@{@bi?@ﬂvé'&f@x@f

r produci ng surface

ayers o d-contar ning nater

As here also thgoshiakyses &f sabeaéartaﬁrlaf mnééogopah@anegmlnarts

are to be kept as
increased ri sk mitér PAENRAVIRg VKAl iRGe AY@YePf ot Ne ﬁﬁﬁﬁaESrd@d§§ fromthe

OW as ¢ pOSSIb e on COS groun S, there was an

articles, especially at their projecting parts. Dependi ng upon the type
demands placed matéhtal wifh a gold colour.

10

L
15
o 2
25

As decorative articles may be principally
mentioned: writing implements, cigarette lighters,
spectacle frames, watch cases and watch straps as well

as ornaments of all types.

On the one hand it is desired with such articles
to have a real gold surface with a "gold colour®™ typical
of gold and gold plate in conjunctlon with the
"brilliance" also typical of gold, but on the other hand

it is desired to keep the amount of gold required per

unit area as small as possible on cost grounds. On this

basis, methods have long since been developed for
producing surface layers of gold or gold-containing
material. As here“also'the thickness of the surface
layers and/or other gold parts are to be kept as low as
possible on cost grohnds,'there Qas aﬁ increased risk of
a premature wearing awayhof the surface layer from the
articles, especially at their projecting pa;ts.

Depending upon the type of demands placed on the
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article, a nechanical and/or chem cal wear can be involved, as for exanple-
by persplratlon detergents etc. It is known from DE-OS 2825513 to, provide’
sx~under| ayer of titaniumnitride beneath the surface |ayer, whi-ch
becaudgrpf its gol-d col our disguises wearing away of the surface |ayer W th
the paSSage of tine. It is also khgwn-fiom'the sane publication that the
gol d col our of the underlayer on the one hand and 10 - the surface |ayer
~on the ot hearhiotlegaa mechahhaamcada¢oradhemedaioweae eant ber by adm xi ng
or. alloying other materials. It has in any event been shown that titanium
15 ni tri dvvedrnedot asnfprseyamppeobicpeaspéapkione gekeargenssr etehicy js
~al so apparent. fromthe di agram of the publication referred to. It has,
however, been shown further that titaniumnitride even mﬁth adm xture of-
further netals, does not exh|b|t the "brilliance" that ‘belongs to
gold, and thus has &tndEeckRarp gFPEcPE‘°§h?§2§§}§a5859rﬂ8&€9eﬁn general ly
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time. It is also known from the same publ:catlon that

the gold colour of the underlayer on the one hand and |
10 | the surface layer on the other hand can be influenced or
adapted to one another by admixing or alloying other

materials.

It has in ‘any eveot been sﬁown that titanium
15  nitride can not on its own produce a realistic gold
colour, thch is also apparent from the diagram of the
pUblication_referred to. It has, however, béeen shown
._further‘that titanium riitride evenfwith-admixture of

further metals, does not exh1b1t the "brllllance that

O

20 belongs to gold, and thus has a more matt effect. Matt
surfaces, however, 'generally look darker, so that with
'the.known articles the parts that show through appear o

- darker on account of lacklhg brilliance even thoughfthey
have'the same colour. So for example by measurements .

25 '-Qith a colour measuring apparatus of the type "MacBeth
1500" using a light source of type C the so-called.
CIELAB-units are determined for a whole series of

coating materials. The results of the measurements are



summari sed in the table at the end of the description; so far as the

di agrans of the spectral dependance on the reflection values are shown,
they are to be found in the annexed figures as well as in the table. é%ﬁ
Details of the 5 - measuring process are given in the detailed =t
description. O particular significance-urdder the CIELAB-units is in this

i nstance the L*-value, which characterises the brilliance of the coating
material. It is to be noted that the L*-value for different gold alloys as
wel | as~10 copper _and silver |ie ove, 85, This yal ue represent a high
bri11ace. |n progtness seRelBr bhe- taBag) Athe: Ang oF | Fhe AERCEPREORBoVS
8Q, preferaﬁlyKSSsoaferchssﬁhelaiagramefefeﬂhéaktycfbaluaepaﬁddﬂcérahivne
coatings. The kno y LN, _howeve have an L*-value.of o

73, which represeﬁ?gfggﬁééﬁ §é§ﬁ§%dgﬁgiFF?gﬂte£h?%r%r?t€?;b?og%%nﬂofgdgbﬁat
a deep matt coatiagneved Hbguhascas weld &s-inltbe bable. vabeabbswebnthe
about 40 angl SO. 0adheiRgCpeaLebBVEEL! Ohvoh OYh UeRe | K £¥FEQ CABLE  ption.
decrative articles and a frethod for producing them e 1 nvention conprises
a decorative arti cPf Particubaredignifiiganceyeder ke GIERMBouRits is in

gplﬂ-cont?gnin? n@&ﬁéiﬂhshaﬂéagtaf uadeéi@aﬁrwﬁi%a ghﬂha@Eéﬂﬂﬁéélﬂﬁéeria|d
W a go colour ¢ rising.a east, one hi ardness material selecte
fromthe carboni$?¥H£QP%?C?i8gnﬁﬁﬁ]°9?¥iﬁﬁi% €hifht u tah% %%n%ﬁiﬁ%#%ﬁd
haf nium that the L*-value for different gold alloys as well as

_ 10 copper and silver lies above 85. This value represent a
) ' high brilliance. '

In practice, therefore, coatings with a
brilliance value above 80, preferably 85, are chosen
15 preferentially for use as decorative coatings. The known
underlayers of TiN, however, have an L*-value of only
73, which represents a much reduced brilliance. Here it
is to be noted that a deep matt coating does not have a
zero L*-value, but a value between about 40 and 50.
20 : . | : _
The present invention provides improved coated
decrative articles . and a method fbr_producing them.

(O The invention comprises a decorative article
25 coated with a surface layer of gold or gold—containing
méterial having an underlayer of a high hardness
~material with a gold colour comprising'at least one high
hardness material selected from the carbonitrides of
“titanium, zirconium, hafnium, and vanadium and hafnium
30 nitride. '

'An element selected from Al, Cr, Fe, Co, Ni, Cu,
zn, Nb, Mo, Rh, Pd, Ag, In, Sn, W, Ir, Pt may be added
to the high hardness material layer.



30 nitride. An el enment sel ect ed fromA, C, Fe, Co, Ni, Cu. Zn, Nb, M,
Rh, Pd, Ag, In,.Sn, W Ir, Pt nay be added to the high hardness materi al ’

Iayer A - 4- ‘The article supporting the underlayer may conprise at | east
one .anqal sel ected fromsteel, brassa nickel, copper, manganese and iron"
al l oy, rman silver, alum nium [err]4or zi'nc die casting. 5 The above

named. hi gh hardness materials ‘have an out st andi ng nechani cal and chenica
durability against all types of attack experienced by decorative articles.

They h | h f the t kedl

i n?r/eag\eg g”slol i ag\é\gvgthecoqéﬁsa‘éf nt%“{éjﬁngf%trﬁe’lﬁn & rq’b‘ge m%ﬁn’gé%ﬁs %/hat \ﬁ
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carried out tg, Oz;é%%sxﬂém L d{;ﬁ}é’@ Q{aﬁdé idirg Y tlhﬂcg? D& e('féf'rﬁaxtxhe

stoi chionetry e conpound. s for example in the conpound err|

sel ected to besiBasr ! A urs nihh cm%de%@ Do &g@,@l our as conpared
to 20 - st0|ch|onert|c titani um r4 de The relatlvely trivial increase

inthe Is*-value to 77 is bought with the

| The ebove named.high hardness metefials'have an
outstanding-mechanical and.chemical durability'against.
"all types of attack experienced by decorative atticles.
They have also, however - as seen_ftom the table - a | \w/

10 markedly increased brilliance as eompared to titanium
' nitride, which means that evidence of wear on the

.artiCIes_in question much less obvious than with the

known titanium nitride., -

15 e Experiments haVe also been carried out to
increase the L*-value of'titanium_nitfide'by alteriné
the stoichiometry_of'the compouﬁd. Thus for exemple in

_ the_coﬁpound TiN,, X is selected to be less than 1, i:;
which gives a brighter gold colour as compared to

.20 etoichiomertic titanium nitride. The relatively trivial

| increase in the L*-value to 77 is bought with the

disadvantage that ‘the gold coloufzexhibits_a green tint.
Such a method is, however, undesirable from the point Qf
view qf_colour compatibility of_the hard mateiial layer
25‘ on bright'gold coloured su:faee layers .with aered
component, as after eroding the'Surface'iayer.there_is'

an obvious colour difference to the underlying hard

material layer.



di sadvantage that the gold colour exhibits a green tint. Such a method is,
however, undesirable fromthe point of view of colour conpatibility of the
hard naterial |ayer 25 on bright gold coloured surface |ayers with asxed
conponent, as after eroding the surface Iaygr there is an obvi ous coliﬁs
difference to the underlying hard fmaterial fayer. . The use of -the high
har dness materials of the invention lead in all cases to L*-values of 80
and above, so that there is no marked loss of brilliance in the appearance
of the abraded pl aces and a,LesUlt S5hiat I LRIt v ebeing
assuneq - no dark patches g?% g%gaggnf?e ﬁé@gr?%59§%§%??%?§r28§§i%fe%ﬁgby
suitabl e sel ectionjhyent #88RNYehBei R 4 1hdadReS S oMB*eRzaR sOb £t BY lapyent i on,
to get a match to a certain extent to the gold colour of the surface |ayer
10 This matching i abobheyeyer thaet tpesei Bkendi i rkeldy loke GENbrayeianaedin
as already explained - the brilliance does not have the desired value. By
varyi ng the carbonthedappetapgnoecofipbhenabrafietihplaeelsoantr acea tesulti p
the coating material as well as by influencing the coating gromh by
di fferent cohditioaslothecpmpatibidityobeingmasshimed ponoi Baltkt pascbes bee
broadened still further, the shades of gold being determ ned by sinEEe

_ able

‘apparent.  Nevertheless it is possible , by suit
selection from among the high hardness materials of Ehe
invention, to get a match to.a certain extent to the
A ~ gold colour of the surface layer.
10 |
This matching is, however, not possible with
only the TiN layer, and - as already explained - the
brilliance does not have the desired value. By varying
the carbon and nitrogen components of the carbonit:atesl-
15 ©  in the_cqating material as weilras by influencing. the
coating growth by different conditichs, thé palette of
colour matching possibilities caﬁ be broadened still

further, the shades of gold being determined by simple

L%
' trials, .
20
- In the production of éold cqloured COatings on

 artic1es,_ga1vanic (electroplating) and physical
deposition methods (PYD).have proved effective. Whereas
elgctroplating does_not effect deposition of the gold

c - 25 colodred, high hardness COmpounds mentioned, these |

'coatings can be depoéited with no problem by the PVD

process. 1In pérticularly advantageous manner the method

of cathode vaporisation can be used. It is to be



trials. 20 In the production of -gold col oured coatings on articles,

gal vanic (el'ectroplating) and physical deposition methods (PVD) have proved
ef fecti Wher eas ‘el ectropl ati ng does not effect deposition of t he gold 25
'colour4§§>h|gh har dness conpounds nenti oned, these coatings can be

- deposi t with no problemby the RVIg process. In particularly advantageous
manner the nethod of cathode vaporisation can be used. It is to be - 6-

- observed t hathsdxyved rihet By thier bhghofrethé ngigRi Mé 5t Dhg t peimesest hi gh
hardness materials, which |ie betweeen 2000 and 3000 C;, only a col unmar.
~growt h of cule mgnerarhi:geh mmﬂstis‘awbe'diags;_mhmh nbile| belesweeehed by 1,
Thornton 5  (J. Vac. Technol . 11, p666, 1974) at. the tenperatures
of up to 300@ aanGh3@G0 s(éncrprdlav:oa olumapsgroveh of ccoating ycamat ed.

This has very poor nmechanical properties and corrosion resistance as a
result. A thf AEHRIhPAURAIRG L@ abhe ek desrr iped by BeREREOBY usi ng
i on borbardnent 'of the substrate as_ in cathode. vaporlsatlon Particularly

favow? abl e &batYafg cHmth ‘t?‘?ﬁﬂn%&e Lthi 0RO, UL A tak EBR hode vaporl sation

process in Eenpe r EGES b & N3G S0 UREL S RI LR "SR e O X

substrates are usually coated;' This has_Very poor
mechanical properties and corrosion resistaace as a
'result. A thick coating strﬁcture can, however, be

10 prqduced by using-idh bombardment of the subsrrate as in

cathode vaporisation.

Partlcularly favourable coatlng condltlons are
achleved using the cathode vaporlsatlon process in
- 15 _' association w1th a double arrangement of high
performanee cathodes (magnetron-cathodes) as described

in DE - 0S 31 07 914 and US 4426267.

'3

By the method of cathode vaporisation it is
20 possible to vaporise a metal target directlYIWirhout._ 5 .
| melting it. The same method also makes it possible to
apfly securely_the surface layer of gold or
gold4cenraining'marerial, which is not immediately
poss1ble by the electroplatlng process. The
25 'd1saavantage of electroplat1ng is that the 1nd1cated
hlgh hardness materlals on the coating surface cannot be
activated directly for a.sabsequent'bonding deposition

of the surface layer.



per f,or mance cat hodes (magnetron-cathodes) as described in DE - OGS 31 07'914
and. US 4426267. By the nethod of cathode vaporisation it is 20 possi bl e

to vaporise a nmetal target directly without nelting it. The sa t hod..
al so nmakes it possible to apply securely the surface |ayer of g or .
gol d-containing material, which is 'not’itme&drately possible by the 7
el ectropl ati ng process. The 25 di sadvant age of electroplating is that

t he i ndicated high hardness materials on the coating surface cannot be
activated directly for a subsequent bonding deposition of the surface .
layer. < It is here partléuﬂ&rh?rﬁdpéﬁtégeéé§lyfaﬂﬁéngégéoééleﬁrébehggﬁd
hardness nmateri al ié Qag a, thi cgness of 0.2 to m Wthre ard to the
t hi ckness of the §8 u5e ighcBAE Pﬁ?ﬁgmﬁﬁFéFPéllPX?érhaSné shigk SSFOOf
[err] 5 I s espegi ui t abl The co surfac

have a col our valﬁ 2 ? ﬁa?lf@ a @%FEerSgagsfﬁngé thghne§ﬁlgg kﬁé

The invention als reI es t h far _pr ing

af or enent i oned ty§5 89 059P§8186P%e§g8ﬁgﬁﬁgl§g§§§ﬁea%goafe§ Qé g b%fbﬂ”
with an undgr| ayessotsge Fglgame B188t eiphgl aaaal-eeneagﬂhchehefacand

with a surface Iayer. -containing materi
layer may have a colour value similar to a Swiss

Gold-Standard 1N14, 2N18 or 3N18.

" The invention also relates to a method for producing
10 articlee of the'aforementidned type by coating
correspondingly shaped bodies as substrates with.an
Underlayer of a high hardness material having a gold
colour and with a surface layer of gold or
gold-containing material.
15 | |
Thislmethod is, for solving the same problem:
according to the invention, characterised in that one
o . first vaporises a material selected from Ti, Zr, HE
and V from a metallic target by a cathode vaporisation
20 process in a reactive atmosphere in the presence of an
inert gas ahd a gas, N, and a hydro carbon which.is
gaseous at room temperature, and deposits on the
substrate the reaction product of the metal and at least
one component from the ga§esi and then.one deposits the
25 surface layer of gold or gold-containing material in a

‘neutral or reactive atmosphere.



15 This method is, for $solving the sanme problentaccordlng to the invention,
characterised in that one first vaporises a material selected fromTi, Zr, °
Hf anzgg froma netallic target. by a cathode vaporisation 20 _process in

a reagt@Pve atnosphere in the presence of an inert gas and a gas, [err] and

a hydr¥’ carbon which is gaseous at roor tenperature, and deposits on the

substrate the reaction product of the netal and at |east one conponent from

the gases, and then one deposits the 25 surface | ayer of gold or

gol d-cont ai ning materi utr or re ve at er

advant ageous features gPrkHErsﬁgfée agfotfie Fﬁ EHFFOE?MEFP ﬁBBéSFE %

The invention | .now pe further_descri wth 5 respect to Flgures 1

to 7. These sh%b; #P&ﬁpgle W1EE appeafhg gﬁgttral dependence of the 10 _

reflection value for pure gold. Figure 2 : t he spectral dependence
- of the reflection value for pure copper. 15 Figure 3 : t he

~ spectral - dependence OfThBelﬁeth€95P091Y§lstfeé Eutﬁhatlaegcrfbearaléh
t he spectral dependence of the reflection val ue for tltanluntnltrld

5 respect to Figures 1 to 7.

These show:

Figure 1 _the spectral dépendence of the o/
‘10 - S reflection value for pure gold.
Figure 2 the spectral dependence of the

_reflection value for pure copper.

15  Figure 3 ' the spectral dependence of the

reflection value for pure silver.

Figure 4 = _the spectfal dependencé of the :;"
reflection value fo;.titanium nitride.
20
Figure 5 - ' the spectral dependence of the
" reflection values for hafnium nitride.
‘Figure 6t] | _ a schematic represéntation of one
25 - possible 1ayér st:ucture of : : -

underlayer and surface layer.



20 Figure 5 t he spectral dependence of the reflection val ues
hafniumnitride. Figure 6 a schematic representation of one
possi bl e | ayer structure of underlayer and surface | ayer. -9 - Fromthe
graphs it can be seen that with a gold alloy,_.which contains copper and"-’
silver a high brilliance is as a rule'to be expected Thus, for exanple, an
18 carat gold alloy wwth a 9% silver 5 content, the renainder copper
can be expected to have the high brilliance of L* = 86 shown in the table.
As in particular is to be geem themgkhphgr dphcan Elegw’een4,thtaltt aiithmanigloligde
has a gubstantially |ower 10 brilliance in the visible region of the
Eectrunl conpar edafldoy,| ahérchotogbhdnsr cgppdrabindy sikvem Bi gugd 5, which
ow the spectral reflection relationships of hafniumnitride, it can be 15
seen that the refl &¢iilddapgeuds, asr anrileatel begekpettadout THOSRMEOK r St

i ncrease sharply and then approach a liniting_val ue asynptotically from
about 500nm For tﬁ§a@8%ﬁarapl4§I9aﬁ§£sEPé§ Fﬂﬂ&ﬁlﬂ#ﬁhlﬁrﬁae31ﬁvﬁﬁre 4

shows a relaélvely gmllncrgase of ,the reflection 2% relatlonshh
starting at about S89%FPtroFPEWEAMAJNARL coPPer can be expected to have

the high brilliance of L* = 86 shown in the table.

'As_in particular is to be seen from the graph of
Figure 4, tltanlum n1tr1de has a substantially lower
10 brilliance in the v131ble reglon of the spectrum,

compared to a layer of gold or gold alloy.

From Figu;e 5, which show the spectral

reflection relationships of hafnium nitride, it can be

15 seeh that the refiection values, from a wavelength of
about 400nm, first inc;ease sharply and then approaeh a
limiting value asymptotically from about 500nm. For the
comparatively measured titanium nitride, Figure 4 ehows
‘a relatively slow increase of the reflection

20 | relationship etarting:at about 450nm, followed by the

| -asymptotic apprpach_fq a 1imiting va;ue'which occurs

~only above about 650nm.



-asynpgotic'approach to a limting val ue which occurs only above about

650Nm -10- In Figure 6 is shown a substrate (1) which is - fornmed by
th aped body of the article. To this substrate is first applied an_ '
un ayer (2) of the high hardness material according t-o the invention
and on this 5 a surface layer (8)16f-gold or gold-containing naterial.
A bondi ng |l ayer of the pure netal of the high hardness material between the
substrate (1) and the underlayer (2) is not specifically shown.-- 10

The Cl ELAB Measuring Method The C| ELAB units set.-out in Ehe Tapl e were - '
“determined by nmeans of? & H%ERir f ntS nBRAER FFLRSHERES al 4/ dBRACBoRE tiine ago
by manuf act ur especi al-ly._ de oratfveiﬁoatingsk_lt S

_ ; _ LY
a colorinetr!{géhég gﬁé%@%??ﬁ%&f ?ﬁ§%¥ ? _ﬁ%?c%XEF Gsurtfig"t8ht beam from
a standard i los.%]gégn%eig\nfdr%héﬁ?épg&l %%g?lz%)gﬁg)?é&?(?ge&l ERe! ﬁighr ected

at the object asure ref par e neasuring |ight

~is evaluated j éﬁ@sgiﬁﬁéﬁgﬂ?éﬁﬁ‘?%ﬁ?%%@“ EP6F LA HE 6:&5&@9 .

~calculated evaluation t : | Tance can be determned as well as
for exapple tdes ot L TEPPPT L 3PNSE Ofo1@do ANgo Y@L EoNE ¥ Chg det ermine the---

gold colour. The bases of: the nethod are for exanple
material. A bonding layer of the pure metal of the high
hardness material between the substrate (1) and'the

" underlayer (2) is not specifically shown. -

10. ' The'CIEtAB Measuring Method
| . The CIELAB units set out in the Table were
determinéd by-means of a measuring-method which was laid
down some £ime ago by manufacturers of surface coatings,
especially decorative coatings. It is a colorimétric’

15 meésufing method, in which a measdring light beam from 5_'
-standard light_éourcé with quite specific spectral
properties is directed at”théﬁobject to be ﬁeasured and
the reflected éart of the méésﬂrihg ;iéht is evaluated ;;;"'
in the visible wavelehgthfregion of the spéctfum:' By

20 calculated evaluation the'degree of briliiance can be
'determined"as well as for example the ¢oldﬁr proportions

of red and yellow which determine the gold colour. -

The bases of the method are for examplé’
25 described by R.M.German, M.M,Guzarsky and D.C.Wright in~ - = .
"Journal of Metals"™ March 1980, pages 113 ff. |

Manufacturers of instruments for colour measurement are

‘given in the “Handbook of Optics® of Walter G.Driscol ) B



Metal s March 1980, pages 113 ff. Manufacturers of instrunents for ur
measurenent are given in the "Handbook of Optics" of Walter G Drisco '
and W Vaughan, MacGraw Hi || Book Conpany, Edition 1978 in Chapter 9.
I nstrunents with indications speC|aIIy according to CIELAB units are
supplied by the foll ow ng conpani es: 5311 MacBet h

25 . descri bed by R M German, M M Guzarsky and D.C. Wight in "Journgﬁ of

(Newbury, N.Y./USA) Hunterl ab (Reston, Virginial USA)
Instrument Col g .SfAhd m&dnaﬁfﬁfﬁnﬁc%m &P, @ Peion 1978
(USA - AlypMatch Scan DT 169?) 10 3§%Jeaned\mﬁgﬁlcase of -

stainl ess steelif chdpgad 9n mmmwmwaﬁmmm spddidVmy doubl e
cat hode arrangenents according to DE - 05 31 07 914. 15 The targets of

the two pairs dcaatdintest@rCIERRInly @re angesl ied hhathd holibdwingase
arranged in the nmddl e between the cathodes is equally coated from both
targets. One ofcampard@sd e cat hode arrangenents is |oaded 20 wth

targets of zirconium the other cathode pair has targets of a 14 carat gold
al 1oy with 30%MAGBESh remai nder copper. (Mewhigteh Neabe/USA)Kirst positioned

in the mddle 25 bet ween two erosive treatnent screens and the cathode
Hunterlab (Reston, Vlrglnla/u

Instrument Colour Systens (Newbury, Berkshire/GB)

Diano Corp. (USA - TypMatch Scan DTM 1045)

- 10 _Examgle lz:.

A cleaned watch.case of stainless steel is
‘placed in a cathode vaporisation device with two double
cathode arrangements according to DE - 05 31 07 914.
15 The targets of the two pairs of cathodes are Qppdsitely
arranged, $o that the watch éase arrahged in the middle

between the cathodes is equally coated from both targets.

- One of the double cathode arrangements is 1oaded'
20- with targets of zirconium, the other cathode pair has
targets of a 14 carat gold alloy with 30% silver,

" remainder copper.

The watch case is first positiqhed.in the middle
- 25 between two erosive treatment screens and the cathode
vaporisation device is then evacuated to 3x10'5mbar.-
. For the erosive treatment a negative d.c. potential of.

about 1800 volts is applied to the screens and argon is



vapori sation device is then evacuated to 3x10 5nbar. For the erosive
y ENt A negative d.c. potential of about 1800 volts is applied to the
SQ EQ s..and argon is - 12 - admitted into the apparatus up to a tota

3 [e of about [err] nbar. An argon arc is struck through a brief
i mpul se, and a substrate current of abbat-50mA instituted by controlling
the d.c. potential. The 5. erosive treatnent is maintained for |ong
enough to render the surface of the watch case netallically clean. For the
pur pose of cleaning the targets a grid is placed between the double
arrangenent ofadnitled uhato the capparebus GMet@r@ohobabsBaeeSusereﬂucegﬁto
about [err] nbar and the su@strate otential reduced to the value OV
current of theaaketithobedx]1Q “mb ?égul U IN g i@ hSn%%ﬁu%brFEﬁ?uﬁEnélty of
10 Wm Once stab) e_conditions lP|&ve been established at_the cat hodes,

t he screens equ#%ﬁmﬁ@RP*?%n1? %af%%ﬂ%r%ﬁ?aﬁﬁéﬁ%ﬂ? %ﬁda?ﬂ% MBPEﬁ case put

o Pogent A ARE IR B ERER IR TP LTS, BB R TS, BRI M
s now depositeg, ol 4 hey SiBRlhet fe &&&@fﬁwe@&wlg&&%g@gale&s of

- nitrogen and

render the surface of the watch case metallically‘cleen.

For.the putpose.of cleaning the targets a grid

is placed between the double arrangement of zirconium e
10 cathodes. The argon pressure ie redqced to

about 8x10 >mbar and the substrate potential reduced

to the value OV. The current of the cafhodes'is _

regulatea to give a mean current density of 10 Wcm_z;

Once stable conditions have been established at the
15  cathodes, the'sefeens are removed from the cathode

‘arrangement and the watch case put at a substrate

" potential of 150V and positioned between the zirconium

cathodes. A metallic binding layer of zirconium of . | [

0,0§pm laYef thickness is now depoSited on the substrate..

20 |
 Subsequently measured'fIQWS'of nitrOgen and
acetylene are.introdpced'through a gas inlet, of which
the input is predetermined as follows:
The hitrogeﬁ £low into.the-apparatus'is so dimensioned
25 for cafrying out ﬁhe'ekperiment that without"introduction .

of argon into the apparatus there is a nitrogen pressure
of 2x10f3mber._ By feeding ritrogen and acetylene into

the discharge is effected the formation of



acetyl ene are introduced through a gas inlet, of which the input is
predeterm ned as follows: The nitrogen flow into the apparatus is so

di mensioned 25 = for carrying out the experinment that w thout introdugpyon
of argon into the apparatus there is a nitrogen pressure -3 of 2x10O '
By feeding nitrogen and acetylene i'ntot <§%hscharge is effected the

formation of zirconiumcarbonitride on the surface of the watch case by
the reaction of zirconiumw th the reactive gases activated by the plasnma.

5 - By (Y [

case deging the dgggg:at?ﬁlgfﬁn {C%grb% I‘R‘}gg% %%nghf EIsuu%(r}?tea(n?:?e é’afl %[% RJAﬁ:c mtE%m on
the substrate. Asypgy igsulrlea@h ;i B¢ tzh%c%asﬁn Qﬁ&%lttﬂeorke%fcttm ialse@ni um
carbonitride | ayer "i s achi eved, which makes possible a 10 good corrosion

protection of theagthviatade by Eh@.@qakm@g t hi ckness of the zirconium
carbonitride is set at [err]. After ceasing the coating with zirconium
carbo- nitride, a screen is introduced between the doubl e cathode
arrangenent, |oaded with targets of gold - alloy. 15 More argon i s now
i ntroduced Bnto the equi pBynmeapst ofa thet @rogiodest megatiive pbtemtdal on
externally controlled negative d.c. potential is applied to the targets
such the watch case durlng the dep051t10n there is set up a

current density of 4mA/m on the substrate. As a
result of fhis, the dénse deposition of the zirconium
AN carbonitride layer is achieved, which makes possible a
10 good corrosion protection of the substrate. Thencoating
thickness of the zirconium carbonitride is set at
0.7um. After ceasing the coating with zirconium carbo-
nitride, a screeﬁ is introduced between the double
' cathode arrangement, loaded with targets of gold alloy.
15 More argon islnow introduced into the equipment up to a

-3

total of 8210 “mbar. Then an externally controlled

negative d.c.-potential is applied to the targets such

that their mean current density is 3Wem™ 2. The

‘cathodes are cleaned by a vaporisation process against a
20 - screen. Then the watch case is set at a substrate
potential of OV and positioned between the alloy
cathodes, |
The coating duration for the gold alloy is
. 25 ‘selected so that a 0.4 mithick layer of gold alloy is

deposited on to the watch case. The measurement of the

' CIELAB value gives the values shown in the table.



- that their mean current density is 3Wm 2. The cathodes.are cleaned by a .
- vapori-ssation process against a 20 screen. - Then the watch case is set at
a trate potential of OV and positioned between the alloy cathodes. The
.CO ng duration for the gold alloy is;25_ selected so that a 0.4 mthick
| ayer of gold alloy is deposited on to the watch case. The measurenent of

t he Cl ELAB val ue gives the val ues shown in the table. Exanple 2: A

cl eaned wat ch case of brass, in which additionally tarnish film and ot her
surface deposigsample 2ave been renoved by special brass cleaning neans,

is put into a‘tﬁ#%%TaﬁTe cat hode vaporisation apparatus which is eqU|Qged
with three cathode pairs.  As target materials for the three cathode pairs
are used: 10 1. Cathode pair - NiO (50/50) 2. Cathode pair
Titanium 3. Cathode pigleaned wat ol cik aé | oy yfasSOY0 i, viRPelu. , 15

3% N and 5% Al (Note: - all percentages are by weight) The cathode

vapori sati on &ishHrtbitamally eatnisledt POn and cottherx essrfacefdepo i babar, and
the watch case subjected to erosive treatnment as in Exanple 1. For this
there is®a scrhasie Raskarnared ibytsRegidlicbpRss cleaning means, is

put into a comparable cathode vaporisation apparatus
which is equ1pped w;th three cathode_palrs._As target

materials for the three cathode pairs are used:

) | (>
10 1. Ccathode pair = NiCr (50/50)
2. Cathode pair . Titanium -
3. Cathode pair - Gold alloy of 50% Au,42% Cu,
5 3% Ni and 5% Al
(Note: all percentages are by weight)

_ - o/
The cathode vaporisation apparatus is evacuated :
20 to a pressufe of 3x10'5mbat, and the'watch case

subjected to erosive treatment as in Example 1. For

this there is a screen between the first cathode pair.

After conclusion of the etching'process, the

25  argon pressure in the apparatus is reduced to



After conclusion of the etching process, the 25 argon pressure in the

apparatus is reduced to -15- 8x10 3nbar, and the N Cr targetseggb

cl eaned by. vapori sation against a zero potential screen. Finally, .

substrate potential of -150V is established and the watch case positioned

between the Ni Cr cathodes. The 5 ’ vépdTi%%ITon process is carried out

with a nmean current density of [err] at the targets until a nickel/chrone

| ayer is produced with a thickness of [err]. Then the screens are

i nserted- between th h BN C odes, .ihe s rate pot. ' t to

zero, 1Q. and t hegﬁ?aﬁﬁ#j baﬁ%d&éalﬁlé&glte%ﬁ%t yareév)a"l‘p%lf]éa'%%n&ggai nst

t he screensr-Subseqyféﬁ . SMb, t ' =160V, | t ablj

and the watch case | r%)%?fétgl e%%@%?l%ﬁd aé?!{gar}ﬁzlﬁp c%ﬁ%o%gs. bﬂ‘il"ﬁ&gﬁjy'

vaporisation procesg égpSeFitebMentidD ¢ B U et LoNsd fe/a tdnd QK -

at the cathodes, until the (netallic) titaniumlayer has reached a

t hi ckness of  0.05 ZPatch case posiiondd® BérdiddW thd INi@f rdativdddis X srmé | er

than 1 and y smaller than 1) calibrations for the gas flows of [err] are

deternined. FBessurespofifetidn pndesd dis [carjied ey Witth N2 mean s@irtgnt

wi thout the supply of argon. The _, ‘
_ ' density of 10Wcm

at the targets until a-
nickel/chrome layer is produced with a thickness of
1.5ym. Then the screens are inserted between the

\,/ . titanium cathodes, the substrate potential set to zero,

10 :and the titanium cathodes are cleéned by evaporation

against the screens.

Subsequently,'a substrate potential of -160V is
‘established and the watch case introduced between he
15 titanium cathodés. The vaporisation process is carried
out with a mean current dénsity of lOchm"2 at_thé
- cathodes, until the (metallic) titanium layer has
\ : | reached a thickness of 0.0§umf |
- 20 - _ For)thelcoating;with TiCxNy (with x smaller
than 1 and y smaller than 1) calibrations for the gas
fldws of C,H, and N, are determined. Piessures of

3 mbar for

2.0%107* mbar for c,H, and 1.3x10°
_N2 are set up without the supply of argon. The

- 25 appropriate gés flows aré to;be_fixed for the process.
The watch case coated with NiCr and.Ti.is now coated

with admission of argon up to a pressure of

8:(1()-3 mbar as well as N, and C,H, for such a



25 appropriate gas flows are to be fixed for the process. The watch case
coated Wwth™NC and Ti is now coated with adnission of argon up to a )
p_r_ess._ of [err] nbar as well as [err] for such a - 16 tine that a
layero¢=~titani umcarbonitride of [err] thickness has been produced.
Finally the supply of [err] is adjust®@'and the substrate set at zero
potential. A screen is introduced between the gold 5 - alloy targets and
the targets cleaned at a nean current density of 3Wm 2 Then the screen
is taken away and the watch case arrggggd bet ween the _gold and all oy

targets, and tHBecbhd¥ ng pr¥eEsfcht uB e ERPRAC AR P O BPBK al | gy,
ti “is'd ited. . The CIELAB 1 [ f t hi () i kew

Goven tn the FRLPRACES Har: SoRn Pradured o b e dhr BbE: SRBEAZ PR ani um ¢ »
bonitrid oat i [ hat ' ' t h | f th

Cor face | ayerCofa M TRDME ML 0CEd, Bnd0r REPLAKLERAES Beb (8L 0 P 0y 1

with respect %Qré oééntiaf!i'kigéfée%é§§ce %k%dggaapbstgﬁghnthaegaygeady

- described cathode Vvaporisation 2 rst cat e pa
fitted yath 12 96) Seofgdes nand ene ¢4 é@goaﬂesaéaosg RaméaW Elirkangets  of

. a gold alloy of conposition 58.5% Au, 34% Cu, renainder _
o density of 3Wem™2. Then the screen is taken away and
the watch case arrapged between the gold and alloy
taréets, énd the coating process carried out until a
'0;§um thick alloy coéting is depositedf' The CIELAB _\-)'
10 units for this coating are 1ikewise'giveﬁ in the table..
| Comparison with the CIELAB values for the titanium
' carbonitridé coating show that these also apprpximate to
the colour of the surface layer i.e. with respect to the
"values a* and b¥*, very well and, with respect to the
15 'brilliance,'L*, well,

Example 3:
| o
| In the already described cathode vaporisation
20 devicé'the fifst cathode pair is fitted with tatgets of
hafnium and the second cathode bair with targets of a
'gold alloy of composition 58.5% Au, 34% Cu, remainder
Ag. As substrate is used a stainless steel watch case.
The'cleaning,'pumping'operations and the ciéaning of thg

25 substrate are carried out as in Example 1. ? "

Then a screen is introduced between the hafnium

targets and zero volts selected as substrate and screen



Ag. As substrate is used a stainless steel watch case. The cleaning,'

punpi ng operations and the cleaning of the 25 substrate are carried out
as in Exanple 1. Then a screen is introduced between the hafniumtarg .
and zero volts selected as substrate and screen -17- potential. A N s

i ntroduced up to a pressure of ‘5x| O nbar #3&#d-t he hafniumtargets cl eaned
by vaporisation at a mean current density of [err] Subsequently a substrate
patential of -170V is applied, 5 and the substrate is positioned

bet ween.-t he haf ni um cat hodes and coat ed a an current densit
ORGP Lo a coaﬁ?hﬁn$h?§kne§goeflfe+P}r6$u a4t P £8)a arersnte fter the

| f th |1 | 10
bredeter mined cal i Bra0i MERES AePoaiecheEREs SaBdelR CERSSETRY (0.1 ng
process is Carr'edvggo@is 19nNEAN, CHééﬁ”&?PFthtdeﬂﬁlg (8 1 ém+2&

hafniumnitride | aye a thickness err Inal |y the
substrate and the §&5§§€§eﬁ£fy58ts&BsE?é@epghQQﬁtﬁél1§f -1 769 iBea?ﬁiféas

i nserted between the gold | 'oy cat hodes e nitrogen input 1Is stopped
and the gol dsal | oyahdr @Ré SsYBPOEaEE UL ¥i pBs Rt DBREA CHEEREén JERE t NaPhium
cathodes and coated with a mean current dens1ty of -
lOWcm =2 up‘to a coating thickness of o.yum of
(metellic) hafniuﬁ. After the conclusion of the
N | _ metallic coating a nitrogeﬁ flow_correeponding to a
- 10 predetermined calibration is introduced at
2.5x10 mbar?3.The coatiné process is carried on at.a_
'mean current density of 9Wcm_2 until a hafnium.nitride
layer with a thickness of 0.§am is produced. Finally
_-the substrate and the screens are set to zero pctential
15 and the screens inse;ted'between the gold'alloj-
cathodes. The nitrogen input is stopped and the gold
alloy tafgets vaporised with a mean current desity of

2. " The coating'is carried out up to a layer

2Wcm
_ thlckness of 0. ;ﬂm CIELAB values were determined as in
20 the table. Comparlson with the hafnium nxtrlde CIELAB
values found in the table shows that with respect to the
colour values a good to very good agreement, and With

respect to the brilliance values a quite good agreement

is obtained.



[err] The coating is carried out up to a layer thickness of [err].
Cl ELAB val ues were determned as in 20 the table. Conparison with the-’

“haf ni pi'tride ClELAB values found in the table shows that with respect to
t he céﬁ%}r val ues a good to very good agreenent and with respect to the
brill ce values a quite good agr e Ts obtained. - - 18 - Table
Mat eri al : ClELAB -units L* : ax.
b* - Flgure Brllllance Red val ue Yel |l ow val ue 24-K-Gold '
89.3 : 40.0 -1 Copper =~ : 85.6
11, Tsble 3% 09 g7 . -0.3 10 G
3 18-K-Col d (9% Ag, rest CQu) 86.0 - 5.5 22.0 Titani um
Nitride (Ti N , ' -76.0 3.6 36.0 4 TiN"
(x<l')" — 7370 04 - O—x—Frteanttum-Carbontt++de
80.0  Materigl 14.0 Hafn|um ' CIELAB -units
L* . at b* ' Figure
Brilliance Red value Yellow
' value
24-K-Go1d 893 3.2 1 40.0 1 -
Copper - o 85.6 11.2 20.3 2 s
Silver 99.2 oo =0.3 - 1.0 3
18-K-Gold | | -
(9% Ag, rest cu) 86.0 5.5 22.0
‘Titanium Nitride e o S
(TiN) SR 76.0 3.6 36.0 4
TiN, (x41) | 73.0 -0.4  17.0
Titanium
- Carbonitride 80.0 0.2 14.0
Hafnium _ _ : .
Nitride. . 80.0 -4.7 30.9 6
‘Examples ' R - B .\-i
1. 58.5% Au, 30%Ag : o
rest Cu 90.7 _ -2.2 23.0

2. 50% Au, 42% Cu

3. 58.5% Au, 39% Ag |
rest Cu 91.9 -3.8 21.8



N tride , : 80.0 -4.7 30.9 6 Exanples 1
58. 5% Au, 30%Ag rest Cu , _ . 90.7 -2.2 +23.0 2. 50%
Au, 42% Cu 3% N, 5% Al 88.0 0.1 15.5 3. 5 Au,
39% Ag rest Cu _ 91.9 - -3.8 21.8 CLAI SN
A decorative article coated with a surfatel$ayer of gold or gol d-contaifing
mat eri al havi ng an underl ayer 5 of a high hardness material with a gold
cal our conprising at |east one high hardness material selected fromthe
carboni_trides of titanium -zirconium ha&géﬁﬁ% and vanadi um and haf ni um
nitride,10 - 2. ' An article accord claim1l, conprising a
netallic addition to the high hardness material |ayer of at |east one

el enent selected fromA, C, Fe, Co, Ni, Cu, Zn, Nb, M, Rh, Pd, Ag, In,
Sn, WoIr, Pt. 153, S A adibAldid GACOIdidhddy AN QefA Mdein

whi ch the article Supporting t e underlayer conprises at least one material
sel ected from stegls gy or YJUdHc)nt LAIPNRY mABEEIAE Siga P RY | P Turidd Pdayer

German silver, alumnium A1Z03 or zinc die casting. 20
5. of a high hardness material with a gold colour comprising

at least one high hardness material selected from the
carbonitrides of titanium, zirconium, hafnium, and

vanadium and hafnium nitride.

.10 2. An article according to claim 1, comprising a
- metallic addition to the high hardness material layer of
at least one element selected from Al, Cr, Fe, Co, Ni,

‘cu, 2n, Nb, Mo, Rh, P4, Ag, In, Sn, W, Ir, Pt.

15 3. - An article according to claim 1 or claim 2, in
which the article supporting the underlayer comprises at
least one material selected from steel, brass, a nickel,

U | copper, manganese and.iron alloy,.German silver;
| aluminium, Al,0; or zinc die casting.

20 | |
4. An article according tQ claiﬁ 1, in which the
gold'coloured'high hardness material layer has a

thickness of 0.2 - 0.3 m.

* c L M S *



4, An article according to claim1, in which the gold coloured high

hardness nmaterial |ayer has a thickness of 0.2 - 0.3 m -20'- 5. An

articlegaccording'to claim1, in which the gol d-containing surface |ayer,

cont ai t least one of the elenments A, Pd, Zn, Sn, Ag, Co, N, Cu, Ti,

G, B 6. An article accorging to claim1, in which the

gol d-contai ning surface [ayer has a |ayer thickness of 0.05 - [err] 7.

An article according to claim1, in which the 10 gol d- cont ai ni ng surface .-

| ayer has a colour value simlar to a Swiss CGol d-Standard 1N14, 2N18 or

3N18. 8. SAn arti @neaztdolei pgcordingi ol cliaimti,chnt Whisthagde body ;i s

a part of a wistlet watch or witing 15 i mpl ement. or spectacles frane.

9. - A net@eddrepnpréadasn§udédceatliare racontiadfshptc dgaistg ong bl y

shaped. bodi es: as substrates w th an underl| ayer of a high hardness materi al

having a gol dtb8 elep§p&sr Adnd Belirt $Pa St 4% 1QyeMNiaf Yol Fior G2, Cd.

"gold-containing material, conprising first vaporising a material selected

fromTi,, Zr, H and V froma netallic target by the known cathode :

vapori satii on process. i : i sphere jn.th r.es 0 n inert
g B oc -gﬂh%%%% \é%c\%k;égﬁai R0 1B im'q, Pk Bhieh b

p
-gas,. [efr] 25 rocarhbon S gaseous “4at ‘ro0 énperature, .
' gold-containing surface layer has a layer thickness of

EY

1 0.05 - um.

-

-/

7; 'An article according to claim 1, in which the
10 ‘gold-containing surface layer has a colour value similar

to a Swiss Gold-Standard 1N14, 2N18 or 3N18.

8. . ~ An article according to claim 1, in which the
shaped body is a part of a wristlet watch or writing

15 implement or spectacles frame.

9. -A'meﬁhod for producing decdrative articles by
éoating'Suitébly'shaped bodies as substratés'with an h -'\_/"
unde;layer of a high hardnéss_material_having a gold
20 colour and with a surface layer of gold of a
.gold-containing material, comprising fitst vapdrising a
material selected from Ti, Zr, Hf and V froﬁ a metallic
targetlby the knbwn cathode Qaporisétion procesé in a
reactive atmosphere in the presence 6f an inert gas, N2
25 "and a hydrocarbon Which is.gaseous at room temperature, o #
add depositing on the substrate the reaction product of |

- the metal and at least
1S _—

O



andidepoéiting on the substrate the reaction product of the netal and at

| east -21- one conponent fromthe gases, and then depositing the surface
| ayer .of .gold or a gold contalnlng material in a neutral

or react jgFe
at nosphere. - 21 ~

one componerit from the gases, and then depositing the
surface layer of gold or a gold-containing material in a

neutral or reactive atmosphere.

R )R R



