METHOD, FOR THE PREPARATI-ON OF A TWO- TONE COLOURED METAL- MADE PERSONAL
ORNAMENT The present invention relates to. a fethod for the preparatlon of a
t wo-t gne col oured netal -made personal ornanent, such as>5-: frares -and
tenples of spectacles, watch cases, tiepins and the |ike. Two-tone col oured
met al ~ade personal ornanments are con- ventionally prepared by first
providing a netal -nmade base body of the ornanent with an undercoating |ayer
of a hard nmaterial 10 formed by the met hodl of ion ‘plating and an

i ntermedi ate coating layer of an alloy of gold and palladi um exhibiting a
pi nki sh- tinted gol den col our, then fonm ng a masking fil mcovering
patternwi se or a part of the gold-palladiunlcoating | ayer, colouring the
unnmasked areas of the surface, for exanple in 15 bl ack 'using a titanium
conpound, and renoving the masking film for exanple by dissolving anway
with a renover or stripper solution, to expose the underlying surface of

t he gol d-pal | adi um | ayer. Cne of the roblens I n the above-descri bed

t wo-t one col ouring 2 P P | RIEPR: S TH-TPHESEPURED { he maski ng

film Nanely, the renoving [k_som t kes n.unduly long tinme or the
masking filmsometines cann-%ﬁﬂ MQX@,@E unl ess the. -2 -

At
dipping tinme in a renover solution is significantly extended or the
concentration of the effective ingredients in the renover

The present invention relates to a method for the preparation
of a two-tone coloured metal-made personal omament, such as

_.
~

s 5  frames and temples of spectacles, watch cases, tiepins and the
Two~tone coloured metal-made personal ormaments are con-
\mmtﬂxuﬂly;nepanaibyiﬁrst;movkﬁng'axmﬁzlﬂm@eleelxﬂy
of the ornament with an undercoating layer of a hard material
10 formed by the method of ion plating and an intermediate coating
layer of an alloy of giulamd.palhﬁﬁum1m&ﬂbdtnx;a.phﬂdsh-
tinted golden colour, then forming a masking film covering
patternwise uraa;artcﬁithe gold-palladium coating layer,
\N; colouring the unmasked areas ofijmasurface,:ﬂn:emméﬂe in
| 15  black using a titanium compound, and removing the masking film,
for example by dissolving away with a remover or stripper
solution, uokagnse'ﬂmaumderlyhx;surﬂxx:of'uxagoh$1mlhxﬁum
| layer.
One of the problems in the above-described two-tone colouring
20 method lies in the step of removal of the masking film. Namely,
the removing work sometimes takes an;mdﬁiy]bngiﬁnecm:tna

masking film sometimes cannot be removed completely unless the .



et -

solution is greatly increased; as a result, the coloured. |ayer of the ,
titani um conpound on the unmasked areas may be subject 5 to attack by the’
renmover solution, with the consequence that the aesthetic value of the .
article is greatly decreased. The presenT & nvention accordingly has an-
object to provide a nethod for the preparation of a two-tone col oured -
net al - nade per sonal ornanent w t hout the above-described problens and 10

di sadvant ages of _t he pr| art nmet hod a bl e, of, giving a two-tone
col oured surface ﬁ‘gﬂﬂﬁ@g somsi@glfg%"ﬁ*é | SEFede}Y ar eas

of gl di ffereﬂt caol o%ﬁ to tfﬂ 8 tﬁﬁ 5 ‘?ﬁgge%ra eip i.t hout the

problemin t e sP ﬁ@”‘cﬁ‘ té""?‘f‘a gl’??e

ot et i th o gorduiofif e RO IXERESI as F G he i 1ot7 S””Tﬁée
h b I '

eneountered i n 1 oty ERIHR Rl O anﬁ“*?}%@ée%‘*&%ﬁa%%iw ho' 20

sunption of the fachEaskr &ﬁé%&b@eﬁ%lﬁﬂ@m‘i'ﬂﬁﬁ%éb&ﬁs&ﬂé&@ ¥hat 1)
pal | adi um absor bs hydr ogen gas in a dissociated atomc formso that the

surface of the gahd-sstheticivaiid of the artiwle id) gieatl§t dadressad.c and
enhances the adhesi ve bonding of the masking filmto the alloy surface and
(2) due to the 25 r¥ieapreseny irventvigroaccoddngly hasfanpabjeati torprévide a
exampl e in the decreasing order of Cu> Au > N >Pd, palladiumis sputtered
in a condi t i omethod fourghe preparstiondpfire:two-tme ¢aloubed gebalemade :

personal arnament without the above-described problems and \

L —

10 disadvantagesofthepriorartniéthodandcapableofgivinga
two~-tone coloured surface pattern c’cmposed of the areas of golden
colour and areas of a different colour, to give a very beautiful
appearance, without the problem in the stripping of the masking
£ilm, | |

15 As is mentioned above, the masking film in the conventional

. method is formed on the surface plated with a gold-palladimn alloy
exhibiting a pinkish golden colour. The inventors have bequn
investigating the reasons for the great difficulties encountered o )

in removing the masking film and arrived at the following o/
20 presumption of the factors responsible for the difficulties.
Namely, ‘(1) palladium absorbs hydrogen gas in a dissociated
: atamic form so that the surface of the gold-palladium alloy is
always in an active state and enhances the adhesive bonding of
the masking film to the alloy surface ai;d (2) due to the

25 relatively low vapour pressure of palladium, for example in the

decreasing order of Cu>Au=>Ni =Pd, palladium is sputtered in



deposited on the surface of the substrate 3m the formof a rough surface
havi ng an increased surface area acting to increase t he adhesi ve bondi ng

strength of the maskin Imto_5 t he | | dlum llo surface The
present invention hal %@%#%nﬁ@téﬁ% “e‘ S:s aso

presugption of the reas orthe difficu esmtl‘%p a he
masking films. The REREY ﬁ‘r}‘é}rﬁcﬁ#f e o 016‘\‘°g

t wo-t one Col-oured ne %6! 0 gggai g&gh st eps
of : (a) providing ai-r% al - rraae sl%b aa‘i%crc?%g?apersona %orn n‘g?lt W|th a
hard undercoating | aygireQfe A nggkﬁ{? or
metal s sel ected fromtltanla:rrﬁg Zi rgﬁﬁgjr% n| um vanagﬁ%m ta taf'um and
chromum 15  s(b) tre gbigRMARLR fBdyake-feeat i ng | ayer of an alloy of
gol d, nickel and copper "on the undercoating |ayer; (c) formng a masking
layer of an organic coat irRg pFeb&it dhvéalibRHNY BéerD Baffle®sd nPéid bRbid be

I nternmedi ate coating layer; (d) formng a coloured top coating |ayer on the

surface areas 20 ' @he tabove-dieenpiteaingteon o ghe agasonsfias khd difficilittes
maski ng | ayer; and (e) renoving the masking |ayer. The netal made substrate
body of the personal inrthensstvad athithd rakkinge tfhires .acThey tetipd of tHhe invention
I nvention is applied is usually 25 made froma netal or alloy such as
titanium titani um bfeedhelpreparatiocketf aniekdiond apdgursd petadrmaden petsonsl
steel. Wien the netal - nade substrate body i s made of a copper-based all oy,
it is usual tolfl ateorramentiqEpEiss the stEPP&fsbased alloy with a nonol ayer

(a) providing a metal-made substrate body of a personal ornament

i
£ with a hard undercoating layer of a carbide-, nitride or carbonitride
of a metal or metals selected fram t':itanimn, zirconium, hafnium,
vanadium, tantalum and chramium;
15 (b) forming an intermediate coating layer of an alloy of goldf
nickel and copper on the undercoating layer;
(c) forming a masking layer of an. organié coating material
patternwise on or on a part of the intemmediate coating layer;
(d) foming a coloured top coating layer on the surface areas
20  of the intermediate coating layer unmasked with the masking layer:;
_ and
(e) removing the masking layer.
The metal-made substrate body of the personal. ornament to
which the method according to the invention is applied is usually
25 made fram a metal or alloy such as titanium, titanium-based alloy,
nickel, nickel-based alloy or stainless steel. When the metal- "
made substrate body is made of a copper-based alloy, it is usual

to plate the surface of the copper-based alloy with a monolayer



e

-4- of nickel or with a bilayer conposed of a |layer of nickel and a |ayer
of chrom um or pal | adi umthereon’ The above-nenti oned netal - made substrate
body is first provided with a hard undercoatlng | ayer whi-ch is formed from
5 a carbide, nitride or carbonitride efga-metal or netals selected from
titanium zirconium hafrium vanadium tantalum and chrom um The al

I ntermedi ate coating | ayer on the above-nentioned hard undercoating | ayer
is.formed of a ternary alloy of gold, nickel 10 and copper. Preferably,
the ternary all ogf indckelnorsettinh bileyes Gorpose8loby bayeghof afichel éndf rom 10
to 20% by weight of nickel and from2 to 10% by weight of copper with trace
anmount s of ot her aukaresi efalshromnivsen pabbadlmnc,tharm exhi bits a pinkish

gol den col our. when the prportlon of nickel in the ternary 15 al | oy

exceeds 20% by wei ghfhei3eve mﬁ# tSl-mdle spbstyate dody iﬁwéi%ed :
yell owi sh tint. Slmlarly, excessively |ar roportlon of co
renders the col oBfOVHSRE é’aﬁg mfhlgﬁﬁg B ds; Errmeds nce of

t he aIonls dec eas asin artion f_ni nd/ o
copper. WherP 20 g’?% ﬁ@%{@ %? c%rr 1‘:9%1‘%3 HEEFar®E ‘f%%‘i%ﬁ?\’r he
all oy woul d | ose h - specified
conposi tion of tﬁg}‘?é:‘?%%%‘/ﬁ %oy IS I npoﬂ#&rgft F‘ggéé"%ﬁre goo‘%Prem)vabl lity

of the organic megkidigm! ayer thereon by using a remover solution, giving
al nost the same aesthetically 25 preferred pinkish golden col our as the

conventional gol d- palthadir#émediate coating layer on the above-mentioned hard

|
undercoating layer is formed of a ternary alloy of gold, nickel \\J

10 and copper. Preferably, the ternary alloy is composed of from
70 to 88% by weight of gold, from 10 to 208 by weight of nickel
and from 2 to 10% by weight of copper with trace amounts of
other wnavoidable impurities. The alloy exhibits a pinkish
golden colour. When the proportion of nickel in the ternary
15 alloy exceeds 20% by weight, the colour tone of the alloy has
an increased yellowish tint. Similarly, an excessively large
proportion of copper renders the oolour tone of the alloy
reddish. The corrosion resistance of the alloy is decreased \ "‘;
by increasing the proportions of nickel amd/or copper. When A
20 the proportions of nickel and copper are tco small, the alloy
would lose the pinkish tint to be purely golden. The above-
' specified camposition of the ternary alloy is important to
ensure geod removability of the organic masking layer thereon
by using a remover solution, giving almost the same aesthetically
25  preferred pinkish golden colour as the conventional gold-palladium
~alloy.

The method according to the invention will now be described



all oy., The nethod according to the invention will now be descri bed - 5-
in nore detail with reference to the accanpanyi ng drawi ng, of which each
figure illustrates a partial cross-sectional view of a netal-nmade personal
ornangnt coated according to that nethod. Fi-gpre 1 illustrates a partial
crossxsectional viewin an 5 I nternedi ate step of the coating process
and Figure 2 illustrates the.sane cross-section after conpletion of the
coating procéss to give a two-tone col oured surface pattern. Figure 3
illustrates a parti ain dPseSetail iviih| referencef tartbehaecampenyting elresting ef
personal ornanment of Which the substrate body is nade of a 10 copper .
alloy. A netal - made M?%ﬁ}bfbw Hlustratesep gawhial crasemsectinneh wewa
spectacle frame, made.of tjtaniumnetal .is nounted on the base holder in

the vacuum chanber off s : %?eFﬁ?"af"ocr‘F“ﬁF%'ﬁ Pgated, AETRATIBA 6 thdfe method.
{educed pressure of SEBHE b SiEHARRs & pRARL, GReeredoteh ik dBer by

bal anci ng the caontin [_on I QLT i of ar .gas.and a
negat  ve vol t ageb of SRANPELRH el o e LY Tl e R Pl
to clean the substrajg, sihd VAR gg@rgggg | aglgg | i
Thereafter, 20 ni%‘%)gen gggsas aggoergctlve g shi%&li %tfro u%gég?%t%mtcﬁgs o

chanber as m xed witBiJea Gi3eondI@dd10keE ATass RLEER deridieChaTREErhtes
kept at about 5 X [efr] torr and the evaporation source of

a partial cross-sectional view of another two~tone coloured
U perscnal ornament of which the substrate body is made of a
' 10  copper alloy.

A metal-made substrate body 1 for a personal ornament, such

,

as a spectacle frame, made of titanium metal is mounted on the
base holder in the vacuum chanber of an apparatus for ion plating.
Evacuation of the vacum chamber is followed by introduction of
15 argon gas to give a reduced pressure of akbout 5 X 1073 torr inside
the vacuum charber by balancing the continuous evacuation and
introduction of the argon gas and a negative voltage ‘of about
50 volts is applied to the substrate body so as to clean the
substrate surface by the bambardment with argon ions. Thereafter,
20 nitrogen gas as a reactive gas is introduced into the chamber as
mixed with the argon gas. The pressure inside the chamber is

« kept at about 5 X 107

torr and the evaporation source of
titanium metal is bombarded with electron beams accelerated
at an appropriate voltage to effect vaporization of the titanium
25 metal. The vapour of titanium metal is ionized by means of the

ionization electrodes installed at an intermediate position in



titaniummetal is bonbarded with electron beans accelerated at an , .
appropriate voltage to effect vaporization of the titanium 25 netal . The
vapour of titaniummetal is ionized by means of the ionization el ectrodes
installed at an intermediate position in . _-6- the vacuum chamber al orig
with ionization of the nitrogen nole- culeés to react with each other #»*
formng titaniumnitride, which is deposited on the substrate surface to
forma hard undercoating |layer 2 on the surface of the substrate 1. 5

The next step is Jag[lm,%aﬂ%fe BIGY GBai4 hithgeh Ly all oy
of gold, nickel :ﬁ\’% copper. This pl at%@treaﬁﬁﬁé%&pﬁ&%ormdqﬁ% he sane
vacuum chanber agu30ow8 Radeh@ithoaRd ey £ EMINOR n SR RO WiaBhOf t he
al | oy conposed of, for exanple, 82% by wei ght of gold, 14% by wei ght of
nickel and 10  i4%dpssieedibh e SEifeate Sarfdve tbhidmmad Iayd ddstgatinged
and deposited on the surface of the hard undercoating |layer 2 to form an _
I nt er medi at e coatliager 12agrrthe sirfsbe ofl they substaegatlyve voltage of 10 to 200
volts is applied to the substrate body 1 to facilitate deposition of the

al | oy vapour St her eon.Thgheexts step Asctddimtan tnkeriedidteyesatingfleyamhiof has a
thi ckness in the range fromO0.1 to 5 pm The substrate body 1 coated in the
above- descri bed rHgntaIMArY [Rliew afagelc ang §opRAYen BHE BREME vacuum

piched
chanber and provided with an organic masking | ayer 5 patternwise qQr partly
20 by a suit abl'FeAEEREGS SFEP s‘d’rng]é‘?u ﬁ?ﬁ?n‘f%’t‘f&,“ qhaoher ﬁ?ﬁ'PPVﬁg?Y _
the bombardment of an evaporation source of the alloy composed of,

(O
for example, 82% by weight of gold, 14% by weight of nickel and \J

10 4% by weight of copper, so that the, alloy is vaporized and
deposited on the surface of the hard undercoating layer 2 to
form an intermediate coating layer 3 of the alloy. A negative
voltage of 10 to 200 wvolts is applied to the substrate body 1
to facilitate deposition of the alloy vapour thereon. The

15 intermediate coating layer preferably has a thickness in the
range fram 0.1 to 5 pm.

The substrate body 1 ooated in the above-described manner
with the layers 2 and 3 is taken out of the vacuum chamber and ' 4
provided with an organic masking layer 5 patternwise or partly

20 by a suitable method, such as screen printing, tacho printing,
hand brushing and the like, excepting the areas where the
surface of the ternary gold-nickel-copper alloy should be
coloured. Examples of suitable masking inks include those
based on a modified acrylic resin and epoxy resin. The masking

25 layer 5 is then dried as campletely as possible by heating at a

temperature of 120 to 150°C for 30 to 60 minutes in order to



hand brushing and the l.i ke, excepting the areas where the surface of the
ternary gol d-nickel -copper alloy should be tol oured. Exanples of suitable
masking inks include those based on a nDdIfleg acrylic resin and epoxy
resi As The maski ng 25 layer 5 is then driell as conpletely as possible by
heathpg at a tenperature of 120 to [err] for 30 to 60 mnutes in order to
-7- avoid any posslble adverse |anuences by the vaporlzed natter |n the

next step, vhich is ﬁﬂ}%@@ﬁ
apparatus. The substrate d%g% prov &%{ e patternw E:

partial masking | ayeghed nbst tggglg go PidrRe® 352 N %{gﬂge
vacuum chanber and cl eani ng of the surface |gepertormed byéél argmeant

with argon ions in aiGi-plating"@meestisny before. Thereafter, the atnosphere
i nside the chanber is kept at a pressure of about 5 [err]to 1 X[err]
torr by introducing 10 The nsuketkragasbadly Digrovided abth ahgqgrattenivdisai sy snal |
vol umes of oxygen and carbon dioxide. while a negative voltage is applied
to the substrat 5 bodpartiahmaskimplayewmd tothen againinamitednameadbasesholder
bonbarded with el ectron beans at an appropriate accel erating voltage to
vaporize the netal aku theevacuum ghamber) 3nd qlepningof ntheasurfaceots peufdsyed
nmeans of the ionization electrodes, to be reacted with ionized species of
the oxygen and car bohY dihgxabagdment vith fegom: derAera sirdlar ﬁéﬁfﬁreﬁoon t he

surface of the inter |ate goatl ng I%r of the gQI ddgl ckel ls kept

at a pressure of about 5 X 1074 t0 1 x 1072 torr by introducing

\/ . 10 a mixed gas of nitrogen and argon m’ntaining small volumes of
oxygen and carbon dioxide. While a negatitle voltage is applied
to the substrate body 1, an evaporation source of titanium
metal is bombarded with electron beams at an appropriate
accelerating voltage to vaporize the metal and the vapour of

15 titanium metal is ionized by means of the ionization electrodes,
to be reacted with ionized species of the oxygen and carbon
dioxide gases in the atmosphere and deposited on the surface
Of the intermediate coating layer of the gold-nickel-copper

' alloy 3 to form a black~coloured top coating layer 4.

20 Thetlmetop-ooartedbodylistakmoutofthevacmm
chamber and immersed in a remover solution to dissolve away the
organic masking layer 5 together with the coloured top coating
layer 4 deposited thereon, to exhibit a two-tone coloured
pattern 6 shown in Figure 2, in which the pattern is formed of

25 the areas 3 exhibiting the pinkish golden oolour of the gold-
nickel-copper alloy and the areas 4 of the black-coloured top



alloy 3 to forma bl ack-coloured top coating | ayer 4. 20, The thus
top-coated body 1 is taken out of the vacuum chanber and imersed in a
renover solution to dissolve away the organi c nasking |ayer 5 together with
the coloured top coating |ayer 4 dep03|re§ thereon, to exhibit a two-tone
coloured pattern 6 shown in Figure 2, in which the pattern is formed of25
the areas 3 exhibiting the pinkish golden col our of the gold- nickel-copper
al loy and the areas 4 of the black-coloured top 8- coating layer. The
above- descri bed FPY¥BYsIaV8E-practising the method of the present invention

For Cexanp . tne e 5 e et Eine Bas, °éfd|8:6) din” e %élfiﬁci e
il hameq | 358 12BN Bkt X5 Bl YR detinilie BAECCL (o
Cases. 11 epine aNiPhe W*”%*ﬁﬁﬁms%??%% f?séwsf“ﬁ‘”g’ﬁ*‘ﬁg‘?un 8 coat i ng

I I Ly EndiU L iR
A bi o °3, o gﬂ%onltrlgeg of a netal b§>€ﬂ¥t9Emhﬁﬁ

car bi des, nltrldes or c I ncluding titani um

zi rooni um haf ni yEtaPRSEE Wové Hitababansl +4badinBasddnalleg, shexer descri bed

exanple, the patternw se top coating layer 4 is fornmed by the met'hod of ion
15 plating to attkdli-based hbldy,cstainledsitsted) orutiee liky camsnhédnalaly| v
accept abl e col our can be obtai ned by undertaking an appropriate
used for making personal oraments such as spectacle frames
and'éaqﬂﬁs, watch cases, tiepins and the like. The material S.{
10  of the hard undercoating layer is also not limited to titanium
nitride but can be any of the carbides, nitrides or carbonitrides
of a metal including titanium, zirconium, hafnium, vanadium,
tantalum and chromium. In the above-described example, the
patternwise top coating layer 4 is formed by the method of ion
15 plating to exhibit a black colour but of course any aesthetically
| acceptable colour can be obtained by undertaking an appropriate
coating method therefor, swﬁxas-ﬂu:émnmmtﬁmﬁu;warpnxnss
plating method and the like. \“)
When the substrate body 10 illustrated in Figure 3 is made -
20 of a copper alloy, such as brass, as is conventional in watch
cases, it is preferable that the surface of the substrate body 10
' is first provided with a bilayered plating layer composed of a
layer of nickel plating 7 having a thickness of 3 to 5 pm and a
layer of chromium 8 having a thickness of 0.1 to 0.3 ym, each
25 formed by the electrolytic method. The subsequent procedure

is substantially the same as in the above-~described first



coating nethod therefor; such as the conventional wet-process plating

et hod and the |ike. V\hen the substrate body 10 illustrated in Figure 3 is
made 20 of a copper alloy, such as brass, as is conventional in watch
cases~ it is preferable that the surface of =t%e substrate body 10 is first
provPeIed with a bilayered plating | ayer conposed of a |ayer of nickel
plating 7 having a thickness of 3 to 5 pmand a |layer of chrom um 8 having
a thickness of 0.1 to 0.3 [err], each 25 formed by - the electrolytic

met hod. The subsequéﬁ@@%%éﬁ!ﬂ@ titaniumreade; subsirates badyve ineluding Hbe
above-described first 9 exanple using a t|tan| um made substrate bod

i ncl udi ng the steps ?‘@Pssf%céwwelﬁ?og ér 2,

internediate coating, | ayer 3 of the ternary aIon of ol d, nlckel and
copper, patternw se B¥ tﬁéﬁ?"é ke geaking dpeer 3 ghdhs FHEY Q3% i ng

| ayer 4, followed by vaI of the organic maskin a to f he
two-t one col oured s Pr%’&%ﬁﬂﬂi@? If?f"g HE%%% ?ﬁg
organi ¢ masking d aye ?H e 9%] e first
exanpl e using a i taéﬁlg ?fcgs&%%tlg%% :Eéféi cffaésielv: '%f) Béglow ded
with a two-tone col o y%gﬁﬁ% NE& c%% t&g&ﬂg %n%ﬁ

present invention dis y% yIES Wth a very beaut ic?& appear ance.

The plating layers ofy R M@&wmlummm df1ehé Wrbatie phsidng

brass-made watch case have an effect to inprove
layer 5 with a remover solution is as easy as in the first

L/ exanple using a titanium-made substraté body. A watch case
10 provided with a two-tone coloured_sgrface pattern acoording
to the method of the present invention displays top quality,
with a very beautiful appearance. |
The plating layers of nickel and chromium formed on the
surface of a brass-made watch case have an effect to improve
15 the corrosion resistance and the adhesion of the hard under-
coating layer of titanium nitride to the substrate surface.
Similar effects can be obtained by replacing the chromium
(o plating layer 8 with a palladium plating layer. Though somewhat
| inferior in corrosion resistance, the aesthetic value in the
20 appearance of the finished watch case is about the same even
- with a mnolayer plating of nickel alone by cmitting the
* chromium or palladium plating. The above-mentioned thickness
of each of the plating layers is selected by balancing the
advantageous effects obtained thereby increasing with the
25 plating thickness and the costs for the plating treatment
also increasing with the plating thickness.



15 the corrosion resistance and the adhesi on of the:-hard under- coating

| ayer of titaniumnitride to the substrate surface. Simlar effects can be
obt ai ned by replacing the chrom umplating layer 8 with a palladium plating
| ayer. Though somewhat inferior in corrosggn resistance, the aesthetic.
value in the 20 appearance of the finished watch case is about the sarfe
even with a nonol ayer plating of nickel alone by omtting the chrom um or
pal i adi um pl ati ng. The above-nentioned thi ckness of each of the plating

layers is selected byndalealtif@fiiip afMIRREATE St LhaSSKEN AR adhet her eby

.increasing with the 25 pl ati ng thickness and the costs for the plating

treatment al so i BpeRaA61d Erinéd) ahd Qrittid idaBes IpibokdRBwith a twkd-tonde results
of the evaluation tests undertaken with the spectacle frames and watch

cases provided wcbloured vemrifase pasten’ astosdiriate find inethibdaof athei piesknt t he .
met hod of the present invention were all quite satisfactory, |nclud|ng t he
[err] 5 bendi ngnvention sverehallaghide satisfactiony, sinciuding the t18e° coat i ng

| ayer to the substrate surface and the spraying test of an aqueous 5%

sodi um chl or$de mgommn@em\@smmgmmmtm caattingi ci al
perspiration test for the corrosion resistance. . Follwing are

conparative resullf¥eXsfvihey subrirgie ﬂ“ﬁ%ré%ﬁbﬂtsﬂrﬁym test iofi @hcy of the
removal ‘of the ofganl ¢ gRSKng, LAYSLaDYeSth fof YR BRutb LR o207 thE
96 hours of artificial perspiration test for the corrosion
' resistance. - ' _ \_}
10 Following are camparative results étbv’:ing the great
improvement in the efficiency of the removal of the organic
mmﬂdng’layerlaftsingaarémﬁﬁn:solutiun,<xxthe coating layer
of the tefnaryauoydf gold, nickel and copper according to
* the method of the present invention and on the coating layer
15 of atﬁnaryaﬂqucﬁfgohiand;xdladﬁmnamnqnﬁng'hoiie
conventional method. Thus, Sbgﬂeceseﬁx&tof the test bodies
coated patternwise with an mquicstindxmmdcn@ﬁnﬂ:maﬂdng
layer were immersed at roam temperature in a remover solution \-J
prepared from a chlorinated hydrocarbon ‘solvent, an alcoholic ~
20  solvent, formic acid and other additives and the mmber of the
test pieces from which the organic masking layer had been
spontanecusly and completely removed was counted after 15,
30, 45, 60 and 120 minutes of immersion. In the test pieces
according to the irwéntion,_ 35 pieces were already free from
25  the masking layer after 15 minutes of immersion and all of the
test pieces were free from the masking layer after 30 minutes



of the ternary alloy of.gold, nickel and copper according to the nethod of
the present invention and on the coating,.layer 15 of a binary alloy of
gold and pal | adium according to the conventional nethod. Thus, 50 pieces
each '8f the test bodies coated patternw se wijjh_an acrylic resin-based
orgari.c maski ng | ayer were i mersed at roomtenperature in a renover _
solution prepared froma chlorinated hydrocarbon sol vent, an al coholic 20
sol vent, formc acid and other additives and the nunmber of the test pieces
from whi ch the orgardf inasdsio. | Iy etheh ekt peaca atideny oy tisd dofrmpliehal ¥
renoved was counted after 15, 30, 45, 60 and 120 mi nutes of imersion. In
the test pieces accaethod dnothd@ohtserty) i 800 teSh pleees wererfiread riresl\ther ee
from 25 t he masking layer after 15 minutes of imrersion and all of the
test pieces were frewskingnlaper inyskhie gronasaion afore 80 3@nntesierd the oimlative
imrersion. In the test pieces according to the conventional nethod on the
contrary, no test pirsEbsrsfctis degt Miones Kreedirmidhe myaking layRE wexger si on
for 30 minutes and the cunul_ative nunhers of the test pieces free fromthe

maski ng | ayer were 5%+ 5 24 d akerrdamigptens MR faPEtes 6o R TRENteRy 120
RO R RN AC TS R RS RES RS MRS MR
Gescribed above are B moreioves anBh Ry Yaldk Wifor g s o 3 b B4 <
Lo ! e Procend ks Ll U R TR By
L/f in the stripping of masking layers described above are so
10 great in respect of the overall working efficiency of the process.
for the formation of the two-tone coloured pattern on the surface
of metal-made personal ornaments, not only in the productivity of
the products but also in the increase of the yield of acceptable -
products and improvement in the high quality appearance of the

15 ornaments.



of netal -made personal ornanents, not only in the 'pr'bd.uct,i vity of the |
products but also in the increase of ,the yield of acceptable products and
i nprovenent in the high quality appearayxe of the 15 or nanment s. - 12 -
|l 11111211112112121121121111 C L MS * 1. A method for the e

preparation of a two-tone col oured netal - made personal ornanment which St

conprises the steps of: (a) pr de substrate body of a
personal <5 ornament with qmmml mmmlﬂg | ayer of a carbide,
nitride or carbonitride of a metsal cortnetals selected fromtitani um
zi rconi um haf ni @MBanadi um tantalum and chromum (b) form ng an

internediate coating.layer of a ternary alloy of 'gold, nickel and copper on
t he under coati,ng; 10 formn ski_n Iayer of an organl C
coating material lpattef\rmfgﬁdo%to ﬁ’rﬁgﬁféﬁ’gg’b t% ® coat i ng

| ayer; (d) formn coloure p_coatin on the surfac reas of the
i nt er medi ?Le coaf"gﬁ% F'ﬁé% ﬁﬂé‘kwiﬁ%ﬁ@mf&slﬁ% I'E%T g t t (e)
renovi ng e mas ep of, a two-tone
col oured netal - K(ag %ch‘%ﬁﬁ gonﬁ%i%%?e%{bgfg‘ga H% °F |Fﬁrf°“%ner ein the
ternary ald oy |s:&gg%g b.l\éﬁé@ d 10 to
20% by vveléght ni cke an‘%I frigm 2&% %IS& é? &' 85:1;9_8& m&ﬂ@

or carbonitride 9£ a metal or metals selected fram titanium,

zirconium, hafnium, vanadium, tantalum and chromium;
(b) forming an intermediate coating layer of a temary alloy \v’,
of gold, nickel and copper on the mdercoattng layer;
10 (c) forming a masking layer of an organic coating material
patternwise on or on a part of the intermediate coating layer;
(d) forming a coloured top coating layer on the surface areas
of the intermediate coating layer urmasked with the masking
la§er; and
15 (e) removing the masking layer.

2. The method for the preparation of a two~tone coloured )
netal—nadepezjsonalomarmtascléi:r\edmclaixnl,vdaerein e
the ternary alloy is camposed of fram 70 to 88% by weight of .
gold, fram 10 to 20% by weight of nickel and fram 2 to 10% by

20 " weight of copper with unavoidable impurities,

3.  The method for the preparation of a two-tone coloured
metal-made personal ornament as claimed in either of claims

1 and 2, wherein the intermediate coating layer of the ternary
alloy has a thickness of the range fram 0.1 to 5 pm.



20 .. weight of caopper w th unavoi dabl e |rrpur|t|es '3. The method for
f he preparation of a two-tone col oured netal’-made personal
clainmed in either of claims 1 and 2, wher@8n-the infeéernediate coatlm\ Iaye

of the& ternary alloy has a thi ckness of the range fr ‘“\fl\“‘ﬂ“m

13- L M S * 4 The nethod for the preparatim

col oured netal -nmade personal ornament as clainmed in any & &l al'ns 1 to 3,
wherei n the organic coati ng material for the masking | ayer is a masking ink

containing a nodified ac ic resin 5 or an. epoxy resin as the vehicle.
5. The method fofe the %Fe‘ﬂ%‘?hﬁa g?o%&"’?ﬁa?ﬁ*%
personal ornanent as .clained in of cI I s to A. wherepn.the col oured
top coating layer i ‘?h)"% SPP&/ : & §: F‘H‘%ahiﬁfar} 0 #z‘gﬂu["?tanl um

g?t ! /&e?rgt ﬁgdwi‘ E)P %he pf epar a_,tznleg%errgﬁcul egoﬁ%éﬁ‘g%%%%ur e%&a?%lo{‘n%-gaﬁé' de-

personal ornanent, | e or ence
P coopament - (TRt Pl fadiind SrRGHARRIAY & ARATILP UYL bl
5 or an epaxy resin as the vehicle.

5. The method for the preparation of a two-tone coloured
metal-made personal ornament as claimed in any of claims

v : 1 to 4, wherein the coloured top coating layer is formed by
the vapour deposition of ionized t:.tanmm metal reacted with

10 ionized molecules of axygen and carbon diaxide.

6. . A method for the preparation of a two-tone coloured
metal;made personal ornament, substantially as hereinbefore

described with reference to the accampanying drawings.

L



