CORATY VE PART AND PROCESS FOR PRODUCI NG THE SAME 5 - The

p ent -invention relates to a gol den decorative part having no danger of
causLﬁq’deﬁ titis attributed to allergy to netals, such as contact
deymat{tis, and to a process:for producing the sane..:10 ConventionaIHy, t he
decorat¥ve parts, such as a wistwatch band and other wistwatch parts, a
finger ?i-ng, a necklace and an earring, Have been provided with a high
quality appearance and an excel l ent corrosion resistance by 15 conposing
t hei r\, out ernost | ayer of a gold coating forned according to a wet or dry
pl at )ng ﬁrocess. The respective outernost |ayers of such decorative parts
are/now/i ncreasi ngly conposed of a coating of a gold alloy, such as.

of d-nf ckel "and QOLUENabEGORATIVE IRART, ANGt PROCESSNFOR PRODUCONG THE [SKME
gol d, because the pure gold coating is so soft as to have | ess wear

resi stance, and because the color of the pure gold is not favored due to
its extrenely deep golden tone and rather there is an inclination that

| i ght golden color is preferred. 25 However, in recent years, a
mar ked i ncrease is observed in the occurrence of allergic dermatitis in
whi ch contact der mat TR sPF8SeRt Sty yF e TedAtgst tor 2t fieldrp ndeconagiye a

decorative part, such as a necklace or_an earrig%, mage . of a preci ous
metal . Such al | BRGFCRARMARLPR | LA PT causing deérmatitis attributed to

allergy to metals, such as contact dermatitis, and tb_a
A

process for producing the same.

10

Conventionally, the decorative parts, such as a
Qristwatch band and other wristwatch parts, a finger ring,
a neckléce and an earring, have been providéd with a high.
5 quality appearance and an excellent cprrosion resistance by
15  composing their outermost layer of a gold coating formed
according to a wet or dry plating process. The respective
outermost layers of such decorative parts are now
increasingly composed of a coating of a gold alloy, such as
gold-nickel and gold-palladium alloys, rather than of that
20 of pure gold, because the pure gold coating is so soft as
to have less wear resistance, and because the color of the
pﬁ}e gold is not favored due to its extremely deep golden
tone and rather there is an inclination that light golden
color is preferred.
25 However, in recent years, a marked increase is
observed in the occurrence of allergic dermatitis in which

contact dermatitis is caused by the contact of the skin



are reported with respect to alnost all types of metals. Especially, the
oceurrenice of allergic dermatitis 5 attributed to gol d-nickel and
gold-pal l adium al | oys is ;described in many reports. Titaniumis a netal for
whfeh no allergic dermatjtis case has been reported. However, the
~enploynent of titaniumin an ion plating process to forman outernost 10
coating of the above decorative part has been acconpani ed by drawbacks such
that the tone of the resultant gold- titaniumalloy coating is not uniform
and that the coating becones blackish. Iron is another nmetal for which
allergic dermatitis cases have been extrenel% rar reported. 15 However,
e

|
the enpl oymenfidt & reiFIartEYS 8755 atPRg Bro ggcfbg?%r # SRSt
ti f th b d ti h . j ed by drawback
oty of Ve sbove Socaratine fort hes,alsgbeen socomani e iy ot
d that th (] | i.sh. ' de t
f1nd what | caieg AORGAGRO BRI RCRERE: cEIbERBLEDaE] (YRl ety e 1O

titani um and g4 B $0 i i@ulidhckabge.anergie @érmiygesy carbon and
nitrogen present In an ion plating apparatus aré captured into the coating,

and that $he abova,Hanhas kfo 1-2i¢Re3eEnbY g8UPp S BPAG N1 ¥oys is  AS
-indi cated above, there has been a strong demand in the art for the

devel oprment dofescgibstenideconatdepafear.t not only having no danger of
causing allergic dermatitis, such as contact dermatitis, even if used in
contact with the Titanium is a metal for which no allergic dermatitis

case has been repo;ted. However, the employment of

titanium in an ion plating process to form an outermost

10 coating of the above dédorative part has been accompanied
by drawbacks such that the tone of the resultant gold-
titanium alloy coating is not uniform, and that the coating
becoﬁés blackish. Iron is another metal for thch allergic
dermatitis cases have been extremely rarely reported.

15 However, the employment of iron in aﬁ ion plating process
to form an outermost coating_of the above decorative part
has also been accompanied by drawbacks such that the tone
of the resultant gold-iron alloy coating is not uniform,
and that the coating becomes blackish. Extensive study has

20 been made to find what causes such drawbacks. As a result,'
it has been found that titanium and iron are so active that
large amounts- of oxygen, carbon and nitrogen present in an
ion plating apparatus are captured into the coating, and
that the above drawbacks are caused by suchrcapturiné.

25 As indicated above, there has been a strong demand in

the art for the development of a golden decorative part not

only having no danger of causing allergic dermatitis, such



.
u.
]

;

sk{q but al so exhibiting a uniform golden tone. The present invention has
been nmade with a view toward obviating the above drawbacks of the prior
art. Thus it is 5 an object of the present invention to provide a gol den

: deﬁoraﬁive part not only having no danger of causing allergic dermatitis,

t.such as contact dermatitis,~even if used in conta¢t with the skin but also
. exhibiting a uniformgolden-tone. It i another object of the present
Zinvention 10 to provide a process for producing the above gol den

. decorative part. According to a first aspect of the present invention

(there is provided acgaldan, decor Al V& dIATde G 55 BaRa3UbSLEA! epand,

formed thereon according to y plating process, an ‘oufernost

coati ng, “hergk@ntBﬁtoﬁigénPﬁﬂiﬁiEﬁﬂdﬂh(HHEEHI%?ﬁoﬁgeBOtgﬁe@t0”1C 960f_90|d’
0.5 to 20 atomc %of titaniumor iron and 0.5 to 20 atomc % of inevitable

ingredients. A firsheggkds8ntlecoiadt ich R beed made with at B€ekOcprL£sENt

i nvention conprises a substrate and, fornmed thereon according to a dry

pl ati ng procesdyvianiayt engvsboe®adrawhasieros ntheheravirearest thasi g is
conprises 60 to 99 * atomc % of gold, 0.5 to 20 atomc % of titaniumor
iron and 5 ko 2bjattnbf thefpresant ablweritigmediceprovidd a goldEarther, a

-second gol den decor.ative part of the present invention conprises a

substrate, a Pecosating parRt aholt P hndvatiale ed sgnedirerfschusied on a

surface of allergic dermatitié, such as contact dermatitis, evenvif
used in contact with the skin but ‘also exhibiting a uniform
golden tone. It is anocther object of the present invention

10 to provide a process for producing the above golden

decorative part.

According to a first aspect of the present
invention, there is provided a golden decorativé part
comprising a substrate and, formed thereon according to

15 a dry plating process, an outermost coating, wherein the
outermost.coating comprises 60 to 99 atomic % of gold,
0.5 to 20 atomic % of titanium or iron and 0.5 to 20

atomic % of inevitable ingredients.

A first golden decorative part of the
20 present invention comprises a substrate and, formed thereon
according to a dry plating process, an outermost coating,
wherein the outermost coating comprises 60 to 99
atomic % of gold, 0.5 to 20 atomic % of titanium or iron
and 0.5 to 20 atomic % of inevitable ingredients.
25 Further, a second golden decorative part of
the present invention comprises a'éubstrate, a Ti coating

containing inevitable ingredients formed on a surface of



4 the substrate in an inert gas other than nitrogen and an outer nost
."coating fornmed on the Ti coating according to a dry plating process,
“wherein the outernpbst coating conprises 60 to 99 5 atom c/% of gold, 0.5
to*20 atomic %of titaniumor. iron and 0.5 to 20 atomc % of inevitable
‘ingredients. Still further, a third gol den decorative part of t he
present invention conprises::a substraté, a TiN coating formed on a surface
of the substrate and an 10 outernost coating fornmed on the Ti N coating
according to a dry plating process, wherein the outernost coating conprises
60 to 99 atontkbe%absgork ih =n dn2tagasi otbesnfthan anitwdgyn iamh aand 0. 5
to 20 atomc % of inevitable ingredients. 15 Still further, a
f ourt h gol denodeeonest vecafaing dformed on the Thecprebenfadommiitiprace@pri ses
a substrate, a Ti coating containing inevitable ingredients formed on a.
surface of th8r¥ubs?EdR® R¥PGRFSnert gas other than nitrogen, a Ti N coating
formed on the Ti coating and an 20 outernost coating formed on the Ti N

coating accordi ng wioere il ythd ajutRGmpsOCesat ingesshprides gy ardrogd coati ng
conprises 60 to 99 atomc %of gold, 0.5 to 20 atomc % of titaniumor iron
“and 0.5 tD 20atewnid ¢t WHigalhvidt.Sblte 20grednéat$.025%itanium or iron
and 0.5 to 20 étomic % of inevitable ingredients.
Still further, a third golden decorative part ¥
of the present invention comprisés a substrate, a
TiN coating formed on a surface of the substrate and an
10 outermost coating formed on the TiN coating acco#ding to a
dry plating prbcess,
wherein the outermost coating comprises 60 to 99
atomic % of gold, 0.5 to 20 atomic % of titanium or iron
and 0.5 to 20 atomic % of inevitable ingredients.
is Still further, a fourth golden decorative part
of the present invention comprises a substrate, a
Ti coating containing inevitable ingredients formed on a
surface of the substrate in an inert gas other than
nitrogen, a TiN coating formed on the Ti coating and an
20 outermost coating formed on the fiN coating according to a
dry plating process,
wherein the outermost coating comprises 60 to 99
atomic % of gold, 0.5 to_20 atomic % of titanium or iron

and 0.5 to 20 atomic % of inevitable ingredients.

25
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5 According to a second aspect of the present invention there is provided a
process for producing a gold decorative part, conprising formng an

out ernost coating conprising 60 to 99 atgmc %of gold, 0.5 to 20 5

atdimic %of titaniumor iron and 0.5 to p0 atomic % of inevitable
ingredients on a substrate in an atnosphere of an inert gas other than

. nitrogen in a dry plating apparatus. A first process for producing a gol den
- decorative part 10 of the ptesent invention conprises form ng
-an outernost coating conprising 60 to 99 atomc %of gold, 0.5 to 20 atom c
- %of titaniumor iron and 0.5 to 20 atomc % of inevitable ingredients on a
substrate in an abnnsg ere gf an _iner %as otheg t han nitrqgen in‘adry
plating 15 appafGfREILRgr ERef, S§C8BLoATPHFbcREsH RO PEFSHREI ng a gol den
decorative par . 0 . the present inventiop conprises evaporating
T tanium | n” SRVSPRASBNEPETSr anPTRLifhag BERERSE ERt HTraieRnd AR ary

pl ati ng appa S . Lh y | _C i cont ai ni i pevitable

i ngredi ents é?%geﬁ%QP%thXEdﬁéggra%?ﬁ gﬁ%g?a?ﬁéhg%gaggdﬁégééﬁé%eand

subsequent | Y baraha0CBRELYLERTORD £820bNGLGRTDN & shPUs60al 00 99 gLoghc % of

gold, 0.5 to _ _ ani umor iron and om c % of
i nevitabbe 23tomikbn@r 8¢ £0tan20mt 88 THoROCRKENE. 54N QLADSRICT€ Of an inert
gas other than nitrogen in the dry plating apparatus. '
inevitable ingredients on a substrate in an'atmospherg
of an inert gas other than nitrogen in a dry plating

apparatus.

A first process for producing a golden decorative part
10 of the present invention comprises forming an
outermost coating comprising 60 to 99 atomic % of gold, 0.5
to 20 atomic % of titanium or iron and 0.5 to 20 atomic %
of inevitable ingredients on a substrate in an atmosphere
of an inert gas other than nitrogen in a dry plating
15 apparatus.

Further, a second process for producing a golden
decorative part of the present invention
comprises evaporating titanium in an atmosphere of an inert
gas other than nitrogen in a dry plating apparatus to

20 Ehereby form a Ti coating cdntaining inevitable ihgredients
present in the dry plating apparatus on a substrate,

and subsequently forming an outermost coating
comprising 60 fo 99 atomic % of gold, 0.5 ts 20 atomic % of
titanium or iron and 0.5 to 20 atomic % of inevitable

25 ingredients on the Ti coating in an atmosphere of an inert

gas other than nitrogen in the dry plating apparatus.



-6 Still.further, a third process for producing a golden decorative part

"~ of ' the present invention conprises evaporating titaniumin an
~atnosphere of nitrogen gas in a dry plating apparatus to thereby forma Ti N
5 %" coating on a substrate, and subsequently form ng an outernost coating
conprising 60 to 99 atomc %or gold, 0.5 to 20 atomc % of titanium or
iron and 0.5 to 20 atomc % of inevitaBle ingredients on the TiN coating in
an atnosphere of an inert- 10 gas other than nitrogen in the dry plating
apparatus. Still further, afourth process for producing a gol den.
decorative part Stibf furtherfhe phésénprooyestfen mAFGUdITRS £\G@AAeat i NY
titaniumin an atnosphere of an inert gas other than nitrogen’in a dry

pl ati ng appar@@e@rapivsg partt her €y form athé postemy iobrdrediiong i nevit abl e
ingredients present in the dry plating apparatus on a substrate

subsequent | y €O IRT rRyaROTASLOM FAtARlARNDR phe ratsfspligreo geh njds ogent he
dry plating aﬁgarat us to thereby forma TiN coating on the Ti coating, and
20 t97Y &5t 12950 At d"gn2BRRERFBSt te oe TRP X i & FJN60 to 99

atom c (Zgof gcocl)a%.O.SOIgo 20 agon}:c % of titaniumor iron and 0.5 to 20
atonic Bof inevitEIF ihgPe3rEREE on the TiN coating in an at mosphere of

an inert gas other,{han\Udf00eRy Bothend" ¥n PLAL NG APRAANYS, 25
comprising 60 to 99 atomic % or gold, 0.5 to 20 atom;c $ of
‘titanium or iron and 0.5 to 20 atomic % of inevitable
ingredients on the TiN coating in ah atmosphere of an inert

10 .gas other than-nitroéen in the dry p;ating apparatus.

Still fﬁrther; a fourth process for producing a golden
decorative part of the present invention
comprises evaporating titanium in an atmosphere of an inert
gas other than nitrogen in a dry plating apparatus to

15 thereby form a Ti coating containing inevitable ingredients
present.in the dry plating apparatus on a substrate,

subsequently evaporating titanium in an atmosphere of

nitrogen gas in the dry plating apparatus to thereby form a
TiN coating on the Ti coating, and

20 thereafter forming an outermost coating comprising 60
to 99 atomic % of gold, 0.5 to 20 atomic % of titanium o;
iron and 0.5 to 20 atomic % of inevitable ingredients on
the TiN coating in an atmosphere of an inert gas other than
nitrogen in the dry plating apparatus.

25



7%ln the present invention, it is preferred that the above Ti N coating be
dirsposked just under the outernost coating of the golden decorative part,

. and that the Ti coating be disposed on the substrate. 5 The

inevitable ingredients in this context conprise at |east one nenber
" selected fromthe group consisting of oxygen, carbon and nitrogen.
Her ei nbel ow, the gol den decorative par4y and the process for producing the

sanme according to the present 10 invention will be illustrated, by way of
exanple only. First, the golden decorative part of the present invention
will be described in detail. Essentially, the gol den decorative part of the

present invention Iordre seesgnsubsveat éoandianiouter frsted adtsitng higs
formed on the substrate by a dry plating process, such as the vacuum
evapor at i on, e rithgast ingnbpl diFRYSPHodess  ungs & Hhsutayiesdessoat i ng

conprises (i old and (ii) 2 8 titaniumor iron and (iii) inevitable
i ngrgnr)edi ent g |)‘?Pgas$‘é'tﬂ f‘?%(tﬁﬁEZJFS’BSPFBnQ.eCPHth‘ée gt Hen "H&(‘r'rt{ftgi \Fé")epé"rlt of the

present invention, there.my be a TiN coating between the substrate 5 and
Phe out er mostcanh e iRbedd Bp/ bher REDEH aen:

5. The inevitable ingredients in this context comprise
at least one member selected from the group consisting
?

of oxygen, carbon and nitrogen.

Hereinbelow, the golden decorative part and the
process for producing the same accordihg to the present
10 invention will be illustrated, by way of example only.
First, the golden decorative part of.the present
invention will be described in detail.
Essentially, the golden decorative part of the present
invention comprises a substrate and an outermost coating
15 formed on the substrate by a dry plating process, such as
the vacuum evaporation, sputtering or ion plating process,

which outermost coating comprises (i) gold and (ii)

20



+ de€orati've part having the TiN coating is excellent in the adhesion of the
" outernost coating to the substrate. Further, in the golden decorative part
- of the present invention, there Vay be a Ti coating forned in an inert gas
10* other than nitrogen, such as’argon, helium or neon, which coating
contains inevitable ingredients (nitrogen, oxygen and carbon) present in
~the dry plating apparatus, between the Substrate and the outernost coating,
or between the substrate and the Ti N coating. 15 The material for
the substrate for use in the present invention includes netals, plastics

and ceram cs, t feaRbddhNgr OfrPuirpaseci of) tHwieepnat 1ugreaitarsnifhe gol den
decorative part of the present invention, the outernbst coating conprises
60 to 99 at onspelffic%repefteiaddy 81.5 to 96.5 atomic % and still nore
preferably 88 to 96.5 atomc % of gold,; 0.5 to 20 atomc % preferably 2.5
to 7 atom c % andIstth¢ goldeprddaratiwe gaort? ot abiecpYesénti t ani um or
iron; and 0.5 to 20 atomc % preferably 0.5 to 12 atomic %and still nore
preferably 0.50ventiaRontkeng glap e g BN tamigitd ngnhetdeent she ospvstseakt of at
| east one _menber sel ected fromthe group consisting of oxygen, carbon and
nitrogen.5 INHhERS gOr BT StarfitPat tnhi UQQﬁtHQWéﬁrgyi)tb@g@@h@¢nmﬁth

i nevitable ingredients are present in the outernnst.:coating in the above
proportions, _ﬁ%oﬁﬁBéYﬁep%ﬁ¢tﬂﬁv%ﬂgt TiN coating is excellent in the

adhesion of the outermost coating to the substrate. ¥
Further, in the golden decorétive part of the present
invention, there may be a Ti coating formed in an inert gas

10 other than nitrogen, such as argon, helium or neon, which
coating contains.inevitable ingredients (nitrdgen, oxygen
and carbon) present in the dry plating apparatus, between
tﬁe substrate and the outermost coating, or between the
substrate and the TiN coating.

15 The material for the substrate for use in the present
invention includes metals, plastics and ceramics, depending
on purposes of the decorative part.

In the golden decorative part of the present
invention, the outermost coating comprises 60 to 99 atomic

20 3, preferably 81.5 to 96.5 atomic % and still more preferably 88
to 96.5 atomic % of gold,; 0.5 to 20 atomic %, preferably
2.5 to 7 atomic % and still more preferably 3 to7 atomic % of
titanium or iron; and 0.5 to 20 atomic %, preferably 0.5 to
12 atomic % and still more preferably 0.5 to 5 atomic % of

25 inevitable ingredients comprised of at least one member
selected from the group consisting of oxygen, carbon and

nitrogen.



i nevitaple ingredients on the tone of the coating can be 5 prevented so
that a gol den decorative part having a uniform gol den tone can be obt ai ned.
Especially, the anmbunt of inevitable ingredients captured into the
outernost coating is markedly less in the gol den decorative part having the
above Ti coating under the outernost cogting than in the 10. gol den
decorative part having no Ti coating under the outernbst coating, because

i nevitabl e ingredients present in the dry plating apparatus are captured
into the Ti coating at the time of the formation of the Ti coating.

Consequently, the taea gblaheipuisd "Ostacal iId10iR860NTES) 1BogdPREr Wi f1or M
The gol den tone of each of the golden decorative part having t'he outernost

coating conpriiaengt881£0iAGroditnts Café Wregeint, id tRe7oatOfmésoebat idqni um
and 0.5 to 5 atomc % of inevitable ingredients and the gol den decorative
part havi ng the tbeephose poaporgicowprits rgvéds20effeot 96£5t¢ oni ¢ % of
gold, 3 to 7 atomc %of iron and 0.5 to 5 atomc %of inevitable

i ngredi ents i $npNitRpeleahgeredienben apthe ttoneNofgtha cepwbnafc@nilkbs Col d
Plating Cgl or Standards. Further, the gol den decorative part having a

gol den tone rBAGVRELRACAP1INEAE R 092N derar@tiveopashi BaViBy a g df@mt i ng

Col or Standards_has a specul ar gloss, exhi biting.a_golden tone ranging from
L*(10.0 - 90. @?lg"’(le’?@j‘ *F%‘.‘g’?et%b"ta’(‘l%ﬁo -E@G.%e?&gé’i.é%*ﬂ%%‘},Of| n the

. . ) ; . _
10 above rangghe%itggggeigaggdiéggénggsidgggngdtg g g %gzgrmost cogting

~is markedly less in the golden dedorative part having the
above Ti coating under the outermost coating than in the
10 golden decorative part having no Ti coating under the
outermost coating,.because inevitable ingredients present
in the dry plating apparatus are captured into the Ti
coating at the time of the formation of the Ti coating.
Consequently, the tone of the outermost coating becomes
15 more uniform. The golden tone of each of the golden
decorative part having the outermost coating comprising 88
to 96.5 atomic % of gold, 3 to 7 atomic % of titanium and
0.5 to 5 atomic % of inevitable ingredients and the golden
decorative part having the outermost coating comprising 88
20 to 96.5 atomic % of gold, 3 to 7 atomic % of iron and 0.5
to 5 atomic % of inevitable ingredients is in the range of
from 1N-14 to 2N-18 in terms of Swiss Gold Plating Color
Standards. Further, the golden decorative part having a
golden tone ranging from 1N-14 to 2N-18 in terms of Swiss
25 Gold plating Color Standards has a specular gloss
exhibiting a'golden tone ranging from L*(10.0 - 90.0)

a*(6.0)b*(3.0) to L*(10.0 - 90.0)a*(1.0)b*(15.0). 1In the
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(L*a*b*). col or space as defined by Commi ssion Internationale de
"EClairage (CIE), and each of a* and b* represents a chromaticness index.
The above golden tone 5 L*, a* and b* are nmeasured in accordance wthythe
mettiod for determ ning a color of an object on O-degree visual field/XYZ
system as specified in the CIE Standards, in which neasurenent for each
specul ar gl oss test specinmen is condudfed by the use of color difference
met er SM 2- SCH 10 (integrating sphere system neasuring nethod: :
reflection, neasuring aperture: 12 mm) nanufactured by Suga Shi kenki Co.,

Ltd. However, agoleerange ot | Mptiiditt NAuIghenelIPERLLY 1 FUERE D1 g COALT NGS
whi ch conprise either gold, titaniumand I5 inevitable iIngredients or

gol d, iron anqLkaeyk) abbboi gl &Y VJALnRIGORY toAMSsESbhi Ng out side the
above ranges, may al so exhibit a golden tone ranging from 1N-14 to 2N 18.
The gol den deZoteatnaeipeale ade tINEqlradisanie ((CIENL I and28ach hafiaw 4 b*

out ernost coating conposed of gold, titanium and inevitable ingredients
does not caustepfresente aeeheanatissnesgclingdexconfThet abdeverngoldean tewen | f
used in contact with the skin. Further, the gol den decorative part of the
present i fventlon2RadPAget o easured deaticsgréanpesetibf tins metguidl, iron
and inevitable ingredients is strikingly less likely to cause allergic
dermatitis, shBh deCRERI BT dorGRia T iogf, 38 8RIPFtusedOTHeerRt actswik h the

skin. field XYZ system as specified in the CIE Standards, im
which measurement for each speculat gloss test specimen is
conducted by the use of color difference meter SM-2-SCH

10 (integrating sphere system, measuriﬁg method: reflection,
measuring aperture: 12 mm) manufactured by Suga Shikenki
Co., Ltd.
However, golden decorative parts having respective
outermost coatings which comprise either gold, titanium and
15 inevitable ingredients or gold, iron and inevitable
ingredients in proportions falling outside the above
ranges, may also exhibit a golden tone ranging from 1N-14
to 2N-18.
The golden decorative part of the present invention
20 having the outermost coating composed of gold, titanium and
inevitable ingredients does not cause allergic dermatitis,
such as contact dermatitis, even if used in contact with
the skin. Further, the golden decorative part of the
present invention having the outermost coating composed of
25 gold, iron and inevitable ingredients is strikingly less
likely to cause allergic dermatitis, such as contact

dermatitis, even if used in contact with the skin.



“The..out ernost coating of the gol den decorative part of the present

¢i nventi on generally has a thickness of fromO0.05 to 0.5 [err], preferably
‘fromO0.1 to 0.3 [err]. The thickness of the TiN coating is in the range of
'5 -from0.1 to 10 [err], preferably fromO0.1 to 2/[err]. Wth respect to
the Ti coating in which the content of inevitable ingredients is high, the
thickness is in the range of fromO.1 t3@ 0.5 [err], preferably fromO0.2 to

0.3 [err] or so. 10 The condition of the surface of the outernpst
‘coating of the golden decorative part of the present invention is not
particularly Iinit%%é Ettgg hgve specul a | oss .oy matte finish. Now, the
process for producing the gorden ReothtTve s 9 gecorarayet Barheof

t i i i . i bed first node, t.he gol den decorative
et conpri oi ey plesepleiAFaRtof hoddk Ay iils TR ckRBedopEanEaR .t or

exanpl e, by faer.oisngot beSopher pbste €45y NSO i@ 80pk0 99 atomi ¢ % of
gold, 0.5 to 20 atomc %of titaniumor iron 20 and 0.5 to 20 atom c % of

i nevi tabl e ingredi efkstRckhessUbStER erin AhalipsRheneat Egnigge{:.% gas

ot her than_nitrogen, such as argon, helium neon,” etc., in a dry plating
“appar at us.J | n fxogeoidtapde, Hhhepypfaisb dechraat ivd par @R. woERrising the
substrate, the Ti coating and the outernost coating is produced by
evapor at i ng t irespegin tp aheal hospeirey afn avhiidiethhegasnéther oekhan ni trogen,

such as ’
- inevitable ingredients is high, the thickness is in the

range of from 0.1 to 0.5 um, preferably from 0.2 to 0.3 um
or so.

10 The condition of the surface of the outermost coating
of the golden decorative part of the present invention is
not particularly limited. It may have specular gloss or

. matte finish.

Now, the process for producing the golden decorative

15 part according to the presenﬁ invention will be described.

. In a first mode, the golden decorative part comprising
the substrate and the outermost coating is produced, for
example, by forming the outermost coating comprising 60 to
99 atomic % of gold, 0.5 to 20 atomic % of titanium or iron

20 and 0.5 to 20 atomic % of inevitable ingredients on the
substrate in an atmosphere of an inert gas other than
nitrogen, such as argon, helium, neon, etc;, in a dry
plating apparatus.

In a second mode, the golden decorative part

25 comprising the substrate, the Ti coating and the outermost

coating is préduced by evaporating titanium in an

atmosphere of an inert gas other than nitrogen, such as



{

Elzﬁargoqy hel iumor neon, in a dry plating apparatus to thereby formthe Ti
coating containing inevitable ingredients present in the dry plating
apparatyus on the substrate, 5 and subsequently form ng the outernost
’comithomnigng60to£N_moMC % of gold, 0.5 to 20 atom ¢ % of
ititaniumor iron and 0.5 to: 20 atomc % of inevitable, ingredients on the

! Ti coating in an atmosphere-of an inertl%as other than nitrogen in the dry
‘plating apparatus. 10 In a third node, the gol den decorative part
“conprising the substrate, the TiN coating and the outernost coating is

produced by evapmt ined itisd ai HBbhD 27 at 8PFPHELE R pipaRe63. gas in a dry
pl ati ng apparatus to thereby formthe Ti N coating on the substrate, 15

and  subsequenttihe felryrifirnt ltbeo Tt eLoBE in§ 08bh gl COHP rHinehn@aBQet 0 :99 atomic %
of gold, 0.5 to 20 atomic %of titaniumor iron and 0.5 to 20 atom c % of

i nevi t abl e i ngmafiestitenton pireeeBt Ninothée ngry noldwei mly wppaatkitng appanat us in
an at nosphere of an inert gas other than nitrogen. 20 In a fourth
node, the gol d8WPs¥&@$@ati ve part conprising the substrate, the Ti coating,
the Ti N coating and the outernpbst coating is produced by evaporating
titaniumih an at nGShSPSEAUSAT L KeFPTHHRY ok e roUtREMOSIEL COgEANEN a dry

pl ati ng appar%&%§ Lo.thergbﬁ f8 m t He, Ti _ 25 coatin% containing i nevitable

i ngredi ents preseftSiG 88 &Py Bl?ﬂ'?ﬂbca%p%fr AU o -OhéosgBspEaméc % of

titanium or iron and 0.5 to 20 atomic % of inevitable,
ingredients on the Ti coating in an atmosphere of an inert
gas other than nitrogen in the dry plating apparatus.

10 In-a third mode, the golden decorative part comprising
the substrate, the TiN coating and the outermost coating is
.produced by evaporating titanium in an atmosphere of
nitrogen gas'in a dry plating apparatus to thereby form the
TiN coating on the substrate,

15 and subsequently forming the outermost coating
conmprising 60 to 99 atomic % of gold, 0.5 to 20 atomic % of
titahium or iron and 0.5 to 20 atomic % of inevitable
ingredients on the TiN coating in the dry plating apparatus
in an atmosphere of an inert gas other than nitrogen.

20 In a fourth mode, the golden deéorative part

comprising the substrate, the Ti coating, the TiN coating

and the outermost coating is produced by evaporating
titanium in an atmosphere of an inert gas other than
nitrogen in 'a dry plating apparatus to theféby form the Ti

25 coating containing inevitable ingredients present in the

dry pléting apparatus on the substrate,



i
.13 .subsequent|ly evaporating titaniumin an atnosphere of nitrogen gas in

-the dry plating apparatus to thereb formthe TiN coating on the Ti

t coating, and thereafter formng the outernost coating conprising 60 5 to

;-99-atorric % of gold, 0.5 to 20 atomc %of titaniumor iron and 0.5 to 20
atomc % of inevitable ingredients on the TiN coating in the dry plating

. apparatus in an atnosphere of an inertft3gas other than nitrogen. In the

: present invention, the outernost coating nay be 10 forned by any one

“selected fromsputtering, vacuum evaporation and ion plating processes. O
~these, the ion plati i r iy low, t.he f i f gach
coati ng especi al l yg?ﬁgeggtgggﬁis‘%&ac%%ﬁtﬁg&g% lttt%zugxg(l égﬁﬁég‘?@%# @%r-%a‘r’ of

the 15 present;iR4gBhi gAsagk ofKk r@r%%ﬁéﬁd@%ﬁﬂa@%‘tﬁg PEOERSSe | Fo PR

illustrated. It is preferred that the substratée, such as a vvrls{watch band,

be previouslytwashest wohbiah & gae crisdoiing,elaeg The interior of the ion
pl ati ng apparatus is 20 evacuated to a pressure of from5 x 10-5to 1.0 x
10-6 Torr, preferakbhgrbadtes. foxmims rdhd mukeknositecbhtIagr cofpdising 60
subsequent|ly an atnosphere gas is introduced thereinto to a pressure of
from8 x 10-4tpbo99 rtdBi8 Foof ,gptdf & dblyo fAlbmtdmicx $16£3tfoaBi@mxo10- 3
Torr. 25 The | ower the pressure of the interior of the ion plating
appar at us bef dxrent padf Qr-ﬁatiﬁo%gcﬁtqw co®f Agievikgble ingredients on

H
H
3

the TiN coating in the dry plating apparatus in an ¢
atmosphere of an inert gas other tﬁan nitrogen.
In the present invention, the outermost coating may be
10 formed by any one selected from sputtgring, vacuum
evaporation and ion plating processes. Of these, the ion
plating process is preferred.
Below, the formation of each coating especially the
outermost coating of the golden decorative part of the
15 preéent invention according to the ion plating process will
be illustrated.
it is preferred that the substrate, such as a
wristwatch band, be previously washed with an organic
solvent, etc. The interior of the ion plating apparatus is
20 evacuated to a pressﬁre of from 5 x 10-5 to 1.6 x 10-6
Torr, preferably from 1.0 x 1075 to 1.0 x 10~® Torr, and
subsequently an atmosphere gas is introduced thereinto to a
pressure of from.8 x 1074 to 5 x 103 Torr, preferably from
1.0 x 1073 to 3:0 x 1073 Torr.
25 The lower the pressure of the interior of the ion
plating apparatus before the formation of the coating, the

more effectively can the outermost coating having a uniform



‘nor<e- ef f.ectively can the outernost coating having a uniform 14 gol den
tone be obtained. It is preferred that an- evacuation be performed to a
{pressure of 1 x J[err] or less, preferably ;1 x 10-6 Torr or Iess. This is
ibecause as the pressure of the ion_plating/S apparat us becones |ower, the
tamount of the inevitable ingredients present in the apparatus i s decreased,
150 that the golden tone becenes uniforyg In the present invention, the . _
‘formation of the TiN coating is preferred fromthe viewpoint that a desired
.10 adhesion is ensured between the outernost coating of gold- titanium

~alloy or the guhieeRDEbnE0BE] B Lin&®! d-1¢ Ofy gsr_leg%&%% ftpgrtsagst rate.

‘However, the Ti N coating may be replaced by g en co nitride-coating,
»such as a Zr Neetcthbiefabé Nferfidrmed to A NN I3 1SQUR GEs cprposed of a
-mxture of gold and titaniumor a m xture of gold and iron may be used in
.the present ihesn}iprefdrapival ively ;6 tmerrevapaeakion sources, i.e., one
~conposed of gold and the other conposed of titaniumor iron, are disposed
to carry out separ@hés20s bevaps #s die ofregaluteand theadbHmpoatingn. Wen
an evaporation source conposed of a mixture of gold and titaniumis used in
t he preserﬁ | APBArABAS beeones akmwen arfthe ranayoitd offr €henpheyadabbe

proportions sych that the resultant outernost coating conprises 60 to 99
atomc % ingredients present in the apparatus is decreased, so that

the golden tone becomes uniform. v

In the present-invention, the.forﬁation of the TiN

coating is preferred from the Qiewpoint that a desired

10 adhesion is ensured between the outermost coating of gold-
titanium alloy of the outermost coating of gold-iron alloy
and the substrate. However, the TiN coating may be
replaced by a golden color nitride coating, such as a ZrN
or HfN coating. |

15 An evaporation source composed of a mixture of gold
and titanium or a mixture of gold and iron may be used- in
the present invention. Alternatively, two evaporation
sources, i.e., one composed of gold and the other compdsed
of titanium or iron, are disposed to carry out separate

20 evaporations of gold and titanidﬁ or iron.

When an evaporation source composed of a mixture of
gold and titanium ié used in the present invention, the
titanium and the gold are employed in proportions such that
the resultant outermost coating'comprises 60 to 99 atomic %

25 of gold and 0.5 to 20 atomic % of titanium. In particular,

a gold-titanium mixture (gold-titanium alloy) composed of



‘25s of gold and 0.5 to 20 atomic %of titanium |In particular, ‘a

gold titani um m xture (gold-titanium alloy) conposed of 15 50 to 70
:atomc % of gold and 30,to 50 atomic %of titaniumis preferably enployed.
When an evaporati on sou/rce conposed of a mi xture of gold and iron is used
in the present invention, the iron 5 and the gold are enployed in
~proportions such that the resultant out®rnost coating conprises 60 to 99
atomc %of gold and 0.5 to 20 atonmic %of iron. In particular, a gold-iron
m xture (gold-iron alloy) conposed of 75 to 90 atomic % of gold and 10 to

25 atomc %o d Sad s ref abI e one of the outernost

coati ng of th% 0%?27 neatom ééen (,goréjt a&@ é?rt cgﬁ gﬁ“ﬁ/ %"%oﬁ%ﬂlﬂ‘a by
controlling t to titaniumor iron-in the eyaporation

source as rren?lgo £é§f’&é eﬂp]%a)e%gol den decorative part of the present

i nvent i on havi ng o ouit £ Rl SR s%%&re' ohgogalidy ftét:ﬁl&w}@
i nevi tabl e ingredi ents does not cause allergic der matl tis, uch as

contact der magéldSan@Veron fidiSRkd N @HeAGreWehl &heeﬁisush, a«ﬁdeei%rbi ts a
uni form gol den tone. Further, the gol den decorative part of the present

i nventi onShavang tite ogib i NSt epdidyrgl denmpiropord igakdsuch oftha&nd:-Hanevi t abl e
ingredients is strikingly less likely to cause allergic

resultant outermostlcoating comprises 60 to 99 atomic % of

gold and 0.5 to 20 atomic % of iron...In particular, a

gold—-iron mixture (gold—iron.allOY) composed of 75 to 90

" atomic % of gold and 10 to 25 atomic % of iron is
10 preferably employed.
The tone of the outermost coating of the obtained
golden decorative part can easily be controlled by

controlling the propdrtion of gold to titanium or iron in

the evaporation source as mentioned above.

15

The golden decorative part of the present invention
having an outermost coating comprising gold, titanium and
inevitable ingredients does not cause allergic dermatitis,

20 §uch as contact dermatitis, even if used in contact with
the skin, and exhibits a uniform golden tone. Further, the
golden decorative part of the present_invention.having an
outermost coating comprising gold, iron and inevitable
ingredients is strikingly less likely to cause allergic

25 dermatitis, such as contact dermatitis, even if used in
contact with the skin, and exhibits a uniform golden tone.

The golden decorative part having a Ti coating under the



25 dermgtitis, such as contact dernatitis, even if used in contact with the
skin, and exhibits a uniform gol den tone. The gol den decorative part having
a Ti_ coating under the 16 outernost coating of gold-titaniumalloy or
t he” out ernost coating of gold-iron alloy exhibits an especially unuform
gol den tone. In the gol den.decorative ﬁért having a Ti N coating, the
adhesi on of the outernost coating to t 5 substrate is excellent. O
various dry plating processes, the ion plating process is preferred from
the viewpoint that the gol den decorative part having the outernost coating
formed by the dukerpiosti tgapiogesf gaddexieddiom albay besthtas@Cermdst
The above advant ageous gol den decorative part is produced by the process
for produci ng ®@3firgerideedtairor phley sedoriity ano especprédgnt. i fivent i on.
Her ei nbel ow, the present invention will be described with reference to the
fol | owi-ng ExaftEE™ WRPEh shBuFRS ngelden (ieqarpstivge®aas hawingng THE scope
of the inventix%ré. ..I;xarrﬂ}e 1 6 W i stv%tch case obtai ned by pl ani shing
stainl.ess ste&C3378s t8epRAITAECR QiR LHRANRFta COBELNFaFOgERes was
hed w td i P Th d i stwat ch_ 20 di d
washed wi an r.ganl n%l e {e Wis C .case was di spose
in an ion plating ap%gr %guégc U %%%Ueé VRS \r%é{r PORT PRIt RECSHPEPSL us
was evacuat edth@ 3oRr ISHERgObrdeds A9 re 22 oAM g/ 988upoint
' that the golden decorative part having the outermost |
coating formed by the ion plating process has excellent
wear resistance.
10 The above advantageous golden decorative part is
produced by the process for producing a golden decorative
part according to the present invention.
Hereinbelow, the present invention will be described
with reference to the following Examples, which should not
15 ©be construed as limiting the scope of the invention.
Example 1
A wristwatch case obtained by planishing stainless
steel so as to provide a surface having a specular gloss
was washed with an organic solvent. The washed wristwatch
20 case was disposed in an ion plating apparatus.
Subsequently, the interior of the apparatus was
evacuated to a pressure of 1.0 x 10~3 Torr, and argon gas
was introduced thereinto to a pressure of 3.0 x 10-3 Torr.
Then, a thermionic filament and a plasma electrode arranged

25 in the apparatus were operated to generate argon plasma.

Simultaneously, a voltage of -50 V was applied to the



was- i ntroduced thereinto to a pressure of 3.0 x 10-3 Torr. Then, a
“thernionic filanent and a pl asma el ectrode arranged 25 in the apparatus
were operated to generate argon plasma. Sinmultaneously, a volfage of -50 V
was applied to the 17 wistwatch case as a substrate, and bonbar dnent
cleaning was performed for 10 min. The introduction of argon gas was
hal ted, and nitrogen gas was introducéd into the apparatus to a pressure of
2.0 5 X 10-3 Torr. A plasma gun disposed in the apparatus was operated to
generate plasma, and titaniumwas evaporated for 10 main, thereby formng a

TiN coating hayiBgwac LR ckgesss of Qundalidd, Ther 88&5&1’:@1&{9@ EYeney lon of

titaniumand the 10 introduction of nitrodgen gas were he

interior of t{gsappAraitsédVes: eMpGiaied to a pressure of 1.0 x 10 5 Torr.
Then, argon gas was introduced into the apparatus to a pressure of 1.0 x

10-3 Torr, and pl agr8 YeSrgRIAAWEdE Arkon gRlsdwhbt BALEEH M MAdT €1 espased
of 50 atonlc % of gold and 50 atomic % of titaniumwas evaporated until a

gol d- titani ugaal vay toatodgedthvimyp ahehiapipaeasuef t6. 3 peessur@sof az ned.
The thus obtained wistwatch case exhibited a uniform 20 gol den tone.
"Thi's gol dén tsn&0WAsTdmund to be 1IN-14 in terns of Swiss Gold Plating Col or
St andar ds. Further t he
A plasma gun disposed in the apparatus was operated to
generate plasma, and titanium was evaporated for 10 min,
thereby fo;ming a TiN coating having a thickness of 0;5 Hm.
Thereafter, the evaporation of titaniﬁm and the
10 introduction of nitrogen gaa were halted, and the interior
of the apparatus was evacuated to a pressure of 1.0 x 10-5
Torr.
Then, argon gas was introduced into the apparatus to a
pressure of 1.0 x 10-3 Torr, and plasma was generated. A
15 gold-titanium mixture composed of 50 atomic % of gold and
50 atomic % of titanium was evaporated until a gold-
titanium alloy coating having a thickness of 0.3 um was
formed.
The thus obtained wristwatch case exhibited a uniform
20 golden tone. This golden tone was found to be 1N-14 in
terms of Swiss Gold Plating Color Standards. Further, the
golden tone of the wristwatch case was L*20, a*1.0 and
b*15.0.
The outermost coating of the obtained wristwatch case
25 was analyzed by X-ray photoelectron spectroscopy, and it

was found that the outermost coating was composed of 82



i gokden tone of the wistwatch case was L*20, a*1.0 and b*15.0. The

' outernost coating of the obtained wistwatch case 25 was anal yzed by

- X-ray photoel ectrpn spectroscopy, and it was found that the outernost
coating was conpased of 82 18 atomc %of gold, 6 atomc %of titanium

1 atomc %of nitrogen, 4 atomc % of _oxygen and 7 atom c % of carbon. This

wristwatch case was assenbled with ot A8 wi st watch parts to obtain a

wristwatch. This wistwatch 5 was worn for 90 days, precisely for a tota

of 1080 hours, but allergic dermatitis did not occur at all. Exanple 2 A

wri stwat ch cagenrak! ai B¢dgbydpl 8Naebhid $tef Nt BSnilh, St e@bmies swaghed with
an organic solvent. The washed wistwatch case was di sposed i'n an ion

pl ati ng appamdttusgetybgequentitys dheoxyded iaid of ddtmiappab®t ¢a_Yaa .
evacuated to a pressure of 1.0 x 10-5 Torr, and argon gas was i ntroduced
thereinto to a pr&bhder @xdbtBabck ¢8s8 Was rasddmbled withhemhea t herm onic
filament and a plasnma el ectrode arranged in the apparatus were operated to
gener at e ar goirisitaetgeh SErbEt bAcobtRin 2 wolstwatalf. - Qi wadsappkickd to
the wistwatch case as a substrate, and bonbardnent cl eaning was perforned
for 10 m+$. 2@S worn f?ﬁe9Pnﬁ?5§ucf¥%%1%#1hfﬁﬂﬁl%ﬁi?ﬁ@dsoﬁaﬂgéé,hQﬁGS;

‘nitrogen gas _was i.ntroduced int he aratus to a pressure of 2.0
9 9 but allergQC dermatgtis dfgpnot occur at %ll.

Example 2
A wristwatch.case-obtained by planishing stainless
10 stgel was Qashed with an organic solvent. The washed
wristwatch case was disposed in an ioﬁ plating apparatus.
Subsequently, the interior of the apparatus was
evacuated'to a pressure of 1.0 x 10-5 Torr, and argon gas
was introduced thereinto to a pressure of 3.0 x 10-3 Torr.
15 Then, a thermionic filament and a plasma electrode
arranged in the apparatus were operated to generate argon
plasma. Simultaneously, a voltage of -50 V was appligd to
the wristwatch case as a substrate, and bombardment
cleaning was pérformed for 10 min.
20 The introduction of argon gés was halted, and nitrogen
gas was introduced into the apparatus to a pressure of 2.0
x 1073 Torr.
A plasma gun disposed in the apparatus was operated to
generate plasma, and titanium was evaporated for 10 min,
25 thereby forming a TiN coating having a thickness of 0.5 pm.
Thereafter, the evaporation of titanium and the

introduction of nitrogen gas were halted, and the interior



mpap T
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¥

::"x';LO-B Torr. A plasma gun disposed in the apparatus was operated to
generate plasma, and titaniumwas evaporated for 10 mn, 25 thereby formng

« a/Ti N coating having a thickness of 0.5 [err] Thereafter, the evaporation
t of ~titaniumand the introduction of nitrogen gas were halted, and the
“interior 19 of the apparatus was evacuated to a pressure of 10 x [err]
~Torr. Then, argon gas was i ntroduced i k80 the apparatus to a pressure of

1.0 x [err] Torr, and plasna was generated. A 5 gold-iron m xture conposed

of 75 atomc % of gold and 25 atomc % of iron was evaporated until a

gol d-iron al lofy eatdgipdaavisngas thhekaesa 06 &.prdaiude Was 1f.0r gedo-The

t hus obtai ned wistwatch case exhibited a uni form gol den tone. Thi's gol den

tone was fourtbrtm. be 1IN-14 in 10 terns of Swiss Gold Plating Color

St andards. Further, the gol den tone of the wistwatch was L*20, a*1.0 and

b*15. 0. The out er fgn comdongges whe dhtapdededrinttavdtheh appseatas &rakyzed

by X-ray photoel ectron spectroscopy, and it was found that the outernost

coating was GUFoREE Gif 505 _1Qt_§n4"ér% ArGRIRse FesnoenegFatedromd 1

atom c %ﬁf ggi&%{og,en, 3 atomc % of oxygen_and 3 atom c. % qQf carbgon. This
o

wri stwat ¢ Farols WRUEE GPPROSERPTW P sEvRtch D&kt 9218 68Fakn a

[e)

:‘%'83'[ \r/]\/gbfg Thi S, i stwatch was worn for, 90 days aorge%ds‘%% for ayt-ot al of

iron was evaporat n allio

coating having a thickness of 0.3 Um was formed. Y
The thus obtained wfistwatch cése exhibited a uniform
golden tone. This golden tone was found to be 1N-14 in
10 terms of Swiss Gold Plating Color Standards. Further, the
golden tone_of the wristwatch was L*20, a*1.0 and b*15.0.
The oﬁtermost coating of the obtained wristwatch case
was analyzed by X-ray photoelectron spectroscopy, and it
was found that the outermost coating was composed of 85
15 atomic % of gold; 8 atomic % of iron, 1 atomic % of
nitrogen, 3 atomic % of oxygen and 3 atomic % of carbon.
This wristwatch case was assembled with other
wristwatch parts to obtain a wristwatch. This wristwatch
was worn for 90 déysk precisely for a total of 1080 hours,

20 but allergic dermatitis did not occur at all.

Example 3
A wristwatch case obtained by planishing stainless
steel so as to provide a surface having a specular gloss
25 was washed with an organic solvent. The washed wristwatch

case was disposed in an ion plating apparatus.



D o e

20.- buy allergic dermatitis- did not occur at all. Exanple 3 A wistwatch
case obtai ned by planishing stainless steel so as to provide a surface

havi ng a specular gloss 25 was washed with an organ]c solvent. The

i washed wistwatch case was di sposed in an ion plating apparatus. 20

! Subsequently, the interior of the apparatus was evacuated to a pressure of
1.0 x 10-5 Torr, and argon gas was i nt¥bduced thereinto to a pressure of
©3.0 x 10-3 Torr. Then, a thermionic filanent and a plasne el ectrode 5
arranged in the apparatus were operated to generate argon plasna.

Simul taneously, a \sudszgmeatlypO0tNevwastappdt edlf tthd hgppaidaztisatwals case as a
substrate, and bonbardnent . cl eaning was performed for 10 mn. A plasnma gun
di sposed in tlvappdaeat t© wapropeuatedftb. 10x IReTate, phadnargandgast ani um
was evaporated for 5 min, thereby forming a Ti coating having a_thickness

of 0.25 [err] wi% tinkrogucadetberehptor tetapesstuee . offfe O m &0 dr Tetrt he
apparatus was evacuated to a pressure of 1.0 X 10-5 Torr. The Ti coating
cont ai ned ni nute and@ts BofhRFPEBEER, FHAIBRRL 1319 FhP I os leTheErEsf t er

ni trogen gas was introducggginto t he apgaratus to a pressure of 2.0 x 10-3

Torr, and ?he FEAIEGdR §PEPBERATAHUS hESED PRI WL SFEEIPEE B5988ner at e

plasma. Titan ymyes e\aRohatedohely 0 MdiiQyd "S¥ e " ls applied to

the wristwatch case as a substrate, and bombardment =+
- cleaning was performed for 10 min.
A plasma gun disposed in the apparatus was operated to

10 generate plasma, and titanium was evaporated for S min,

thereby forming a Ti coating having a thickness of 0.25 um

on the surface of the wristwatch case. The interior of the

apparatus was evacuated to a pressure of 1.0 x 107> Torr.

The Ti coating contained minute amounts of nitrogen, oxygen
15 and carbon.

Thereafter, nitrogen gas was introduced into the -
apparatus to a pressure of 2.0 x 103 Torr, and ﬁhe plaSma
gun disposed in the apparatus was operéfed to generate
plasma. Titanium was evaporated for 10 min to thereby form

20 a TiN coating having a thickness of 0.5 pm on the surface
of the Ti coating.

Then, argon gas was introduced into the apparatus to a
pressure of 1.0 x 10~3 Torr, and plasma was generated. A
gold-titanium mixture comﬁosed of 50 atomié % of gold and

25 50 atomic % of titanium was evaporated until a gold-

titanium alloy coating having a thickness of 0.3 um was

formed.



: 20+ a TiN coating having a thickness of 0.5 [err] on the surface of the Ti
* coating. Then, argon gas was introduced into the apparatus to a pressure of
1.0 x [err] Torr, and plasnma was geherated. A gold-titaniumm xture
conposed of 50 atomc % of gold and 25 50 atom c % of titani um was
evaporated until a gold- titaniumalloy coating having a thickness of 0.3
[err] was forned. 21 The thus obtafhed wistwatch case exhibited a

uni form gol den tone. This golden tone was found to be 1IN-1 in terns of
Swiss Gold Plating Color Standards. Further, the golden tone of the
wistwatch was L*Ghe @ahtsOoBtfihédSwhisbwatch casdeiilbdrEasts eedkrbrg Of
the obtai ned wistwatch case was anal yzed by X-ray photoel ectron
spectroscopy,godnign ttonas f Thihd gbadend heomet wasrofdurgbhatad g MAs-1codposed of
8,8 atomic %of gold, 6.5 atomc %of titanium 0.5 atom c % of nitrogen, 2
atomic % of d&eygen odndwdsst 6ald BdatirarGohor 1Standards.ThiFqinihiest waheh case
was assenbled with other wistwatch parts to obtain a wistwatch. This

wri stwat ch weLdern teae 9§ Bhgswrpseeateh \waprliBQ.otafil -& anggd*R8uPs, but
allergic dermatitis did not occur at all., 1 5 Exanple 4 A wistwatch case

obt ai ned by pl ani é"ﬁen@%ﬁﬁf“ﬁ%s%"%?é’é‘? 3 %%et?Ptp”r’d\ﬁddé'ralWﬁiéé‘ecﬁéﬁ ng a

specul ar gl 053 v, Meshed, w10, 20 grge0) e 3OLYS e I SBRNST MY gvatch

was found that the outermost coating was composed of 88
atomic % of gold, 6.5 atomic % of ﬁitanium, 0.5 atomic % of
nitrogen, 2 atomic % of oxygen and 3 atomic % of carbon.

10 This wristwatch case was assembled with other
wristwatch parts to obtain a wristwatch. This wristwatch
was worn for 90 days, precisely for a total of 1080 hours,

but allergic dermatitis did not oc¢cur at all.

15 xample 4
A wristwatch case obtained by planishing stainless
steel so as to provide a surface having a specular gloss
was washed with an organic solvent. The washed wristwatch
case was dispoSed in an ion plating apparatus.

20 Subsequently, the interior of the apparatus was
evacuated to a pressure of 1.0 x 105 Torr, ana argon gas
was introduced thereinto to a pressure of 3.0 x 10~3 Torr.

Then, a thermionic filament and a plasma electrode
arranged in thée apparatus were operated to generate argon

25 plasma. Simultaneously, a voltage of -50 V was applied to
the wristwatch case as é substrate, and mebardment

cleaning was performed for 10 min.



cage was disposed in an ion plating apparatus. 20 Subsequently, the
-interior of the apparatus was evacuated to a pressure of 1.0 x 10-5 Torr,
and argon gas was introduced thereinto to a pressure of 3.0 x 10-3 Torr.
Then, a thermionic filament and a plasma el ectrode arranged in the
apparatus were operated to generate argon 25 plasma. Simultaneously, a
t voltage of -50 V was applied to the wistwatch case as a substrate, and
. bonbardnent cl eaning was perforned for 10 mn. 22 A plasnma gun di sposed
“in the apparatus was operated to generate plasma, and titani umwas
~evaporated for 5 apnp1hbes fOrdpda@a@ iR theaAhpPIrfaYs NG dgu LdRp T Lf
0.25 [err] on the surface of the wistwatch case. The interior of 'the 5
appar at us wasgenacsot eflising, [Hesditandluml wadsXe¥lpdbrditEd . fod e Jin,coati ng
cont ai ned m nute anmounts of nitrogen, oxygen and carbon. Thereafter,
nitrogen gas WASTreRYrHAERIRY igtTH t%téﬁﬁa%&t"%gt 8 Bhpeleress oHf0- 29 Bm 10- 3
Torr, and the plasma 1 0 gun disposed in the apparatus was operated to
gener at e pl aspn. thet anrfacaest dbpoirdisédateh €8sain The t eyebiof ayfmtaeli N
coating hgging-a thickness of 0.5 [err] on the surface of the Ti coating.
The evaporat i BAPBFAETE afR Birf WARPATR itet Po@TEssERe 0Pt 15- 0 nf t ¥ geFoFas - wer e

halted, and the interior, of the apparatus was evacuated to a pressure of
1.0 x [err] TBP? Ti1 coating contalned minute amounts of nitrogen, oxygen

and carxbon. )

.Thereafter, nitrogen gas was introduced into the

apparatus to a pressure of 2.0 x 10~3 Torr, and the plasma

10 gun dis?osed in the apparatus was operated to generate
plasma. Titanium was evaporated for 10 min to thereby fofm
a TiN coétiﬁg having a thickness of 0.5 lm on the surface
of the'Ti coating.

The evaporation of titanium and the introduction of

15 nitrogen gas were halted, and the interior of the apparatus
was evacuated to a pressure of 1.0 x 103 Torr.

Then, argon gas was introduced into the apparatus to a
pressure of 1.0 x 1073 Torr, and plasma was generated. A
gold-iron mixture composed of 75 atomic % of gold and 25

20 atomic % of iron was evaporated until a gold-iron alloy
coating having a thickness of 0.3 pm was formed.

The thus obtained wristwatch case exhibited a uniform
golden tone. This gélden tone was found to be 1N-14 in
terms of Swiss Gold Plating Color Standards. Further, the

25 golden tone of the wristwatch was L*80, a*1.0 and b*15.0.

The outermost coating of the obtained wristwatch case

was analyzed by X-ray photoelectron spectroscopy, and it



-
‘Thén af gon gas was introduced into the apparatus to a pressure of 1.0 X
1°10-3 Torr, and plasma was generated. A gold-iron m xture conposed of 75 .

" atonic % of gald and 25 20 atomc %of iron was evaporated until a /
gol*d-iron alloy coating having a thickness of 0.3 [err] was fornmed. The

t hus obtai ned wistwatch case exhibit a uniform gol den tone. This gol den
tone was found to be 1IN-14 in terns of Swiss Gold Plating Color Standards.
Further, the 25 gol den tone of the wistwatch was L*80, a*1.0 and b*15.0.

The out er nost coating of the obtained wistwatch case was anal yzed by X-ray
phot oel ect r oH2SpeLtF sEB%? tQﬁquqermOSESqﬂ§§lP8uHastﬁ%Tp?ﬁ%idﬁ¥

atom o "of APPRSGGR Ii SES g A éﬁanatﬁ"%t%%%fﬁi%%?g%arbon 5
Thi's wi stwgr%{ersggsé OG0 o I LAEEL A hOLVBL G, 03 {et 0 bt 2

wri st wat ch. was worn o S, "precisery for a total of
1080 hoprs, Qggbgélerglc dermatitis did not occur at all. 10 Exanple 5 A.
wri stwat ch case obfai ned by planishing stainless steel so as to provide a

surface Baving a gRESULAL sEhASh WaSssdaahed sWelB18A QEgRNGEnsP! vent. The

washed wistwatch case was di sposed in an ion plating apparatus. 15

Subsequent | ywriBewabtRpart 9ftd dbafipaaatiS stv@atch. This wristwatch
was worn for 90 days, precisely for a total of 1080 hoprs,

but allergic dermatitis did not occur at all.

10 Example 5
A wristwatch case obtained by planishing stainless
steel so as to provide a surface having a specular gloss
was washed with an organic solvent. The waéhed wristwatch
case was disposed in an ion plating apparatué.

15 Subsequently, the interior of the apparatus was
evacuated to a pressure of 1.0 x 1075 Torr, and argon gas
was introduced thereinto to a pressure of 3.0 x 1073 Torr.

Then, a thermionic filament and a plasmé electrode
arranged in the apparatus were operated to generate argon

20 plasma. Simultaneously, a voltage of -50 V was applied to
the wristwatch case as a substrate, and bombardment
cleaning was performed for 10 min.

A plasma gun disposed in the apparatus was operated to
generate plasma, and titanium was evaporated for 5 min,

25 thereby forming a Ti coating having a thickness of 0.25 pm
on the surface of the wristwatch case. The interior of the

apparatus was evacuated to a pressure of 1.0 x 10-5 Torr.



{ evacuated to a pressure of 1.0 x 10-5 Torr, and argon gas was introduced
fthereinto to a pressure of 3.0 x 10-3 Torr. Then, a thermonic filanment and
ta plasma el ectrode arranged:in the apparatus were operated to generate
iargon 20 pl asna. Sinultaheously, a voltage of -50 V was applied to the

i wristwatch case as a substrate, and bonbardnment cleaning was performnmed for
110 min. A plasma gun disposed in the apparatus was operated to generate

: plasma, and titaniumwas evaporated for 5 mn, 25 thereby formng a Ti
~coating having a thickness of 0.25 [err] on the surface of the wistwatch

- case. _The int@gd Of; 0fod 8 ARRA AL YR da nRUAC UAbeHE 5 0o . HI@?_#:R chgx &h X

+10-5 Torr. 24 The Ti coating contained mnute anounts o
oxygen and cazh@nNcadbeh, argon gas was introduced into the apparatus to a
pressure of 1.0 x 10-3 Torr, and pl.asma was generated. A 5 gold-titanium

m xture conposed ofned, ad LB JhDfwa@olithtaddu@dat adbCt e Odppd fanidinadvas
evaporated until a gold- titaniumalloy coating having a thickness of 0.3
[err] was forpeessdhe ¢hus. Dbt diaTéd Torrst antichlaase wadidadeadtaduni for m 10
gol den tone. This golden tone was found to be 2N-18 in ternms of Swiss CGold
Pl ati ng CBl orgStamibtasiumruridtorre Qempgsieden ft dAeabbmides wf stalat emdvas

L*60, a*6.0 and b*3.0. The outernost coating of the obtained wistwatch
case 30 atomic % of titanium was evaporated until a gold-

titanium ailoy coating having a thickness of 0.3 um Qés
formed.
The thus obtained wristwatch case exhibited a uniform
10 golden tone. This golden tone was found to be 2N-18 in
terms of Swiss Gold Plating Color Standards. Further, the
golden tone of the wristwatch was ﬁ*GO, a*6.0 and b*3.0.
The outermost coating of the obtained wristwatch case
was analyzed by X-ray photoelectron spectroscopy, and if
15 was found that the outermost coatiné was composed of 91
atomic % of gold, 2.5 atomic % of titanium, 0.5 atomic- % of
nitrogen, 2.5 atomic % of oxygen and 3.5 atomic % of
carbon. | |
This wristwatch case was assembled with oﬁher
20 wristwatch parts to obtain a wristwatch. This wristwatch
was worn for 90 days, precisely for a total of 1080 hours,

but allergic dermatitis did not occur at all.

Example 6

25 A wristwatch case obtained by planishing stainless

steel so as to provide a surface having a specular gloss



i wag' anal yzed by X-ray photoel ectron spectroscopy, and it 15 was found t hat

»the outernpst coating was conposed of 91 atomic % of gold, 2.5 atom ¢ % of
titani um P.S atomc %of nitrogen, 2.5 atom c % of oxygen and 3.5 atom c %
of scarbon./ This wistwatch case was assenbled with other 20 wistwatch
parts to obtain a wistwatch. This wistwatch was worn for 90 days,
precisely for a total of 1080 hours,tnﬁ allergic dermatitis did not occur
at all. Exanple 6 25 A wistwatch case obtained by planishing
stainless steel so as to provide a surface having a specul ar gl oss 25
was washed wi tYrsarvasihpsthivitdorreptrgalhe aadviedt w i Brevatastheshstr iwdoradicbposed
in an ion plating apparatus. Subsequently, the interior of the apparatus

‘was evacuat ed ¥°% HresHippessa inpar ignsp¥vking ARPAYNE gas 57 was
i ntroduced thereinto.to a pressure of 1.0 ,x 10-3 Torr. Then, a thermonic
filament and a pla %ﬂQE?PFgae ﬁﬁFaﬁﬁﬁﬁr?ﬂrtﬂE ) ARRAFA NS &3Sperated to

enerate argon_ plasma. . Simul tanequsly lied to
g 9 &écuég%d o

| t  of -50 V
t he mmistmatcﬁacase s asibsira gfeaﬁga%gﬁbﬁfgﬁéﬁgofﬁ’ éngﬁfgggmﬂés
performed 01 i Mt rdhileds tReiallbSPBSEUpt L. AP 3 U 14A3 ApgLat ed

- to generate plasma, and titaniumwas evaporated her eby fﬁrning
a Ti coating havingrfed hiCkResni8hil- #21586A and a plasma electrode

arranged in the apparatus were operated to generate argon
plasma. Simﬁltanéously, a voltage of -50 V was applied to
the wristwatch case as a substrate, and bombardment

10 cléaning Qas performed.for 10 min.

A plasma gun disposed in the apparatus was operated to
generate plasma, and titanium was evaporated for 5 min,
théreby forming a Ti coating having a thickness of 0.25 um
on the surface of the wristwatch case. The interior of the

15 apparatus was evacuated to a pressure of 1.0 x 1073 Torr.
The Ti coating contained minute amounts of nitrogen, oxygen
and carbon. |

Then, argon gas was introduced intQ the apparatus to a
pressure of 1.0 x 10~3 Torr, and plasma was generated. A

20 gold-iron mixture composed of 90 atomic % of gold and 10
atomic % of iron was evaporated until a gold-iron alloy
coating having a thickness of 0.3 pm was formed.

The thus obtained wristwatch case exhibited é uniform
golden tone. ' 'This golden tone was found tc be 2N-18 in

25 terms of Swiss Gold Plating Color Standards. Further, the

golden tone of the wristwatch was L*60, a*6.0 and b*3.0.



on.the surface of the wistwatch case. The interior of the 15 apparatus
was evacuated to a pressure of 1.0 x 10-5 Torr. The Ti- coating contai ned

.m nute amount g of nitrogen, oxygen and carbon. Then, argon gas was

i nttoduced inmMo the apparatus to a pressure of 1.0 x 10-3 Torr, and pl asna
was generated. A 20 gold-iron m xture conposed of 90 atom c % of gold and
10 atomc % of iron was evaporat ed ungfl a gold-iron alloy coating having a
thi ckness of 0.3 [err] was fornmed. The thus obtained wistwatch case

exhi bited a uniform gol den tone. This golden tone was found to be 2N-18 in
25 terms of Swi sTh&obdtd@misngd@diiog Sifantar dbtaifedtheistwateclyataken t one
of the wistwatch was L*60, a*6.0 and b*3. 0. 26 The out ernost coating of
t he obt ai ned-¥#@fsadal¥hed e XwraYardlofoed ooy rrnr apephovoedryt raor it
spectroscopy, and'it was found that the outernost coating was conposed of
91 atom c % o¥agofaungd. Bhak driie WISFTMASEn cogtingt BAF cCOFRPSE ohitY ogen, 2

atom’p %of.oxt\_/(gen agd ? ato 'ﬁBO/ of carbqn. fl'hirsnwr' s%watch, case was
asserbl ed wi t AESPhEr * Pt sT%Ec ﬁ%ﬁ?%mFﬁ %b? i T80 P s VRS ThiE
1) St bR B s ME Sk (80 3 APRRLCCE 050ty bu
obtai ned by planis@ﬁgg é&f@ﬁ%éﬁﬁh case was assembled with other
wristwatch parts to obtéin a wristwatch. This wrist;atch
was worn_for 90 days, precisely for a total of'1080 hours,
but allergic dermatitis did not occur at all.
10
Exgﬁplg 7
A wristwatch case obtained'by planishing stainless
steel so as to provide a surface having a specular gloss
was washed with an organic solvent. The washed wristwatch
15 case was disposed in an ion plating apparatus.
Subsequently, the interior of the apparatus was
evacuated to a pressure of 1.0 x 10-% Torr, and argon gas
was introduced thereinto to a pressure of 3.0 x 103 Torr.
Then, a thermionic filament and a plasma electrode
20 arranged in the apparatus were dberated to generate argon
plasma. Simultaneously, a voltage of -50 V was applied to
the wrisﬁwatch case as a substrate, and bombardment
cleaning was performed for 10 min.
A plasma gun disposed in the apparatus” was operated to
25 generate plasma, and titanium was evaporated for 5 min,

thereby forming a Ti coating having a thickness of 0.25 um

on the surface of the wristwatch case. The interior of the
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steel sq as to provide a surface having a specul ar gl oss was washed with an
qorganic ‘sol vent. The washed wistwatch 15 case was di sposed in an ion
4 pl ati ng apparatus. Subsequently, the interior of the apparatus was

evacuated to a pressure of 1.0 x 10-6 Torr, and argon gas was i ntroduced

lthereinto to a pressure of 3.0 x [err] Torr Then, a thermonic fil anment
tand a plasnma el ectrode 20 arranged i the apparatus were operated to
igenerate argon plasma. Sinultaneously, a voltage of -50 V was applied to
jthe wistwatch case as a substrate, and bonbardment cleani ng was perforned
ifor 10 min. Agdmsretwguvad spesedtied theaappasstus a@isl dpex ated ror25

‘generate plasma, and titaniumwas evaporated for 5 mn, thereby formng a
:Ti coating havang B tdnatidmes sostadneg {nérlnj‘—eohm@lh@tsmﬁ aoid mfgerhe oxygen
;Wi stwat ch case. The interior of the 27 apparatus was evacuated to a
tpressure of 1.2M 9. Torr. The Ti coating contained mnute anpunts of
‘nitrogens oxygen and carbon. Thereafter, nitrogen gas was |ntroduced into

‘the 5  apparatus t %Fe;?rfé%uré‘l&m?e@ ﬁaEOWQSTb‘P?ro%HfEFq Hess &%a gun
di digth t | Ti
evapor at et fore%?%% Fa HoRadaspdencs 3 A Roil i h b Ao A BLAEES of

0.5 [err] on tcﬁfn cpfz.nt Q%eThpBQ%'tHQ w&g operatecil_r{:eé1 geq{e%%r{egas was

i ntroduced into ppar at'us
plasma.- Titanium was evaporated for 10 min to thereby form

a TiN coating having a thickness of 0.5 um on the surface
of the Ti coating.

10 Then, argon gas was introduced into the apparatus to a
pressure of 1.0 x 103 Torr, and plasma was generated. A
gold-titanium mixture composed of 50 atomic % of gold and
50 atomic % of titanium was eQaporated until a gold-
.titanium alloy coating having a thickness of 0.3 um was

15 formed.

The thus obtained wristwatch case exhibited a uniform
golden tone. This golden tone was,found to be 1N-14 in
térms of Swiss Gold Plating Color Sténdards. Further, the
golden tone of the wristwatch was L*85, a*1.0 and b*15.0.

20 The outermost coating of the obtained wrlstwatch case
was analyzed by X-ray photoelectron spectroscopy, and it -
was found that ﬁhe outermost coating was composed of 89
atomic % of gold( 7.0 atomic % of titanium, 0.5 atomic % of
nitrogen, 1.5 atomic % of oxygen and 2 atomic % of carbon.

25 This wristwatch case was assembled with other

wristwatch parts to obtain a wristwatch. This wristwatch



pressurée of 1.0 x 10-3 Torr, and plasma was generated. A gold-titanium

m xture conposed of 50 atomc % of gold and 50 atqm c % of t.itanium was
-evaporated until a gold- titaniumalloy coating h;aw ng a thickness of 0.3
-[ert] was 15 formed. The thus obtained wistwatch case exhibited a

uni form gol den tone. This gol den tonepygas found to be 1IN-14 in terns of
Swiss Gold Plating Col or Standards. Further, the gol den tone of the
wristwatch was L*85, a*1.0 and b*15.0. 20 The outerm)st coating of
t he obt ai ned WI‘I stwat%or ? e was anal

dl ra to ébo
spect roscopy . candrt was oun%iy?ha‘?r? ise 0¥ ef o%sﬁ ﬁ’% vvg gﬁﬁ5§ed of
89 atomc %Q’f“}: Qllgerﬁlg ggg €5 24 of }Ed tan e, %ga%(ilil-c % of _nitrogen,

1.5 atom ¢ % of oxyge omc of car This wistwatch
case was assenbled with other wistwatch parts to obtain a wistwatch. This

wri stwat ch 28 was worn for 90 days, precisely for a total of 1080 hours,
but allergi cegtempaki 8i s did not occur at all. Exanple 8 5 A

wri stwat ch case obtained by planishing stainless steel so as to provide a
surface Havi ng a apettikbawagtiyssasasobzsirest Wit plamichdan etadhvess. The
washed wistwatch case was di sposed in an ion plating apparatus.
Subsequent | y stekd snt esi te pfovide sppsuafase Wwesrihy aevpecaflad doaspressure
of 1.0 x 10-6 Torr, and argon gas ' _ _ -

was washed with an organic solvent. The washed wristwatch

case was disposed in .an ion plating.apparatus. |

Subsequently, ;he inte;ior of the apparatus was

10 evacuatgd to a pressure of 1.0 x 10-6 Torr, and argon gas
was introduced thereinto to a bressure of 1.0 x 1073 Torr.

Then, a thermionic filament and-a plasmé electrode

- arranged in the apparatus were operated to generate argon
plasma. Simultaneously, a voltage of -50 V was applied to
15 the wristwatch case as a substrate, and bombardment
cleaning was performed for 10 min.

A plasma gun disposed in the apparatus was operated to
generate plasma, and titanium was evaporated for 5 nin, ‘
thereby forming a Ti coating having a thickness of 0.25 um

20 on the surface of the wristwatch case. The interior of the
apparatus was evacuated to a pressure of 1.0 x 10’5 Torr.
The Ti coating contained minute amounts of nitrogen, oxygen
and carbon.

Then, argon gas was introduced into the- apparatus to a

25 pressure of 1.0 x 1073 Torr, and plasma was generated. A

gold-iron mixture composed of 90 atomic % of gold and 10



wag- I ntyoduced thereinto to a pressure of 1.0 x 10-3 Torr. Then, a
thermonic filament and a plasma el ectrode arranged in the apparatus were
~operated to generate argon pl asima. Sinul taneously, a voltage of -50 V was
~apptied to 15 the wistwatch dase as a substrate, and bombardnent cl eaning
was performed for 10 min. A plasma gun disposed in the apparatus was
operated to generate plasma, and ti t amUm was evaporated for 5 mn, thereby
formng a Ti coating having a thickness of 0.25 [err] 20 on the surface
of the wistwatch case. The interior of the apparatus was evacuated to a
pressure of laQORlQO%SOﬂ‘o*FOﬂW%SﬁVmaitrﬁgi GE%tadi Aedohfiniren apble s of

nitrogen, oxygen_and carbon on s |ntr duced into -
t he- appar at usg?‘?)tén‘%havb‘?%s%ut? %]?n% ‘32‘9%33 oFPS ARt Pt asnar was
generated. A gold-jron mxture copposed of 90 atomc 9 old an
29 atom c % of irohtfasteyapd RSt d’alsFoﬁXhé% ?gc%a‘f? ’H‘éw ng

’ hi ck f 3 h b d h '
exhibited a ufP ?8?5%1[5%{‘%&’?% seg”%ﬁde 5 AR Ao 18 s R E L DE N, 18 1
5 t f d d

of the w et v Eho vt pr0: SAFP RIS, “?ﬁé%&%‘é?%ésﬁ‘?%%‘?%ﬁéO”e

obt ai ned wri S&&@&QB Eéﬁé YB St 190 Ay ZH G Wer-W2Y 1Rh0t, OSkGCerHdSWtG OSCODV
and it was folnd that the outernost coating was corrposed of

The outermost ¢oat1ng of the obtained wrlstwatqh,case
was analyzed bﬁ X-ray photoelectron speétroscopy, and it.
was found that the outermost coating was composed of 92

10 atomic % of gold, 4 atomic % of iron, 0.5 atomic % of

nitrogen, 1.5 atomic % of oxygen and 2 atomic % of carbon.

This wristwatch case wés assembled.with other
wristwatch parts to obtain a wristwatch. This wristwatch
was worn for 90 days, precisely for a total of 1080 hours,

15 but allergic dermatitis did not occur at all.



10 "at.odic % of gold, 4 atomic %of iron, 0.5 atonmic %of nitrogen, 1.5
atom c % of oxygen and 2 atomi c % of carbon. This wistwatch case was
-assenbl ed with other wistwatch parts to obtain a wistwatch. This
.wi%twatch was worn for 90 days, precisely for a total”!“l!ﬂ“ﬂ“l“ﬂ"!ﬂl“ES
but allergic dermatitis did not occur at all. 30 Cll damw (18T REE aen
decorative part conprising a substrate and,3¢f ormed thereon according to a
dry plating process, an outernost coating, wherein the outernost coating
conprises 60 to 9@8laims:atonmic % of gold, 0.5 to 20 atomc % of titaniumor
iron and 0.5 to 20 atomc % of inevitable ingredients.-2. A golden
decorative part as cl alredAigotfennddcoratithe qrart Tompozitsimg ias sfuisiediten a
surface of the substrate in _an inert gas other than nitrogen, the Ti 10
coating contai ni n@nfnefPragfcthapeedi eeerdrd taial Butf AlRFSN I FPFOCEF Sirs
formed on the Ti coating according ., to a dry plating process. 3. A golden
decorative part adncPUFRENCFR. €PAF#RI; in which a TiN coating is fornmed on
a surface of the 15 ﬁubstrate and sai d outernmost coating is forn§§ on
I a

the Ti N coating accor dVRGEEL atBFOPFSITRE FREY PR IFHs &P d&cdrati ve

ipﬁ(rat/i ?begalgﬂad 'Qt&'t_li‘é”%laf'é‘oi‘ﬁ', 0619 Jcl) f(?aéi'l_on ccc%mo.af:J r:l:li nsl%lmd or iron

and 0.5 to 20 atomic % of inevitable ingredients.

2. A golden decorative part as claimed in é&aim 1,
in.which a Ti coating is formed on a surface of the
substrate in an inert gas other than nitrogen, the Ti

10 = coating containing inevitable ingredients, and said
outermost coating is formed on the Ti coating according
to a dry plating process.

3. A golden decorative part as claimed in.claim.l,
in which a TiN coating is formed on a surface of the

15 substr;te and said outermost coating is formed on the
TiN coating according to a dry plating process.

4. A golden decorative part as claimed in claim 1,
in which a Ti coating containing said inevitable
ingredients is formed on a surface of the substrate in

20 an inert gas other than nitrogen, a TiN coating is
formed on the Ti coating and said outermost coating is
formed on the TiN coating according to a dry plating
process.

5. The golden decorative part as claimed in any one of

25 claims 1 to 4, wherein the outermost coating is formed

according to the ion plating process.
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" a gol den decorative part ds clalne

RitTogen i a dry pat e SRAIRBNdR BuPkeRlsl "FoE fomRsdsiRg Gnt Aong

ingredients is formed on a surface of the substrat gas

other-tthan nitrogen, a TiN coating is formed on the [Tj WaTs id
outernost coating is formed on the Ti N coating accor m\gﬂm{eﬂmﬂg mt;i ng
C

process. 5. The gol den decorative part as clainmed in *

clainms 1 to 4, wherein the outernost coating is fornmed according to the ion
pl ati ng process. 31 6. A process for pr cing a golden decorative part,
conprising form ng an outernost coating coggrising 60 to 99 atom c % of
gold, 0.5 to 20 atomic %of titaniumor iron and 0.5 to 20 atonmic % of

I nevitable ingredients on a 5 substrate in an atnosphere of an inert gas

ot her than nitrogen i lati a ratus. 7. rocess for producing
G, SRR 8 RRRLS o oo Yl b et

nitrogen in a dry plating apparatus to er eby

i nevitable ingreticits PraFsetid, Not Bedr ¥obLaLl Appar.at us .on a sybstrate,
and subsequently formng sa?%;outernnst coat?%%ﬂ%n°f%gtltﬁﬂ%?mTPrcééPPng in

an at nospher e ofarah 0 rierdo Q@s a@bhge thak DhéLLEEMd N 418 Al eR! &L 19
apparatus. 8. A process for producing a gol den decoratlve
5 substrate in an atmosphere of an inert gas other than
nitrogen in a dry plating apparatus. .
v

7. A process for producing a golden decorative
part as claimed in claim 6, further comprising
Ievaporating titanium in an atomosphere of an inert gas

10 other than nitrogen in a dry plating apparatus to
thereby form a Ti coating containing inevitable
ingredients present in the dry plating apparatus on a
substrate, |

and subsequently forming said outermost coating on

15 the Ti coating in an atmosphere of an inert gaé other
than nitrogen in the dry plating apparatus.

8. A process for producing a golden decorative
part as claimed in claim 6, further comprising
evaporating titanium in an atmosphere of nitrogen gas in

20 a dry plating apparatus to thereby form a TiN coating on
a substrate,
| and subsequently forming said outermost coating on
the TiN coating in an atmosphere of an inert gas other
than nitrogen in the dry plating apparatus.

25 9. A process for producing a golden decorative

part as claimed in claim 6, further comprising



part,.as claimed in claim®6, further conprising evaporating titaniumin an

- atnosphere of nitrogen gas in 20 a dry plating apparatus-te—thereby
.forma TiN coating on a sybstrate, and subsequently fornin ' nost
_coating on the TiN coati ng in an atnosphere of an in:e“m‘gﬁuﬁ “ﬂmm‘
' or

‘"nitrogen.in the dry plating apparatus. 25 9.1
produci ng a gol den decorative part as claimein clajm®6, further
conpri si ng 32 evaporating titaniumin an atnosphere of an inert gas

other than nitrogen in a dry plating apparatus to thereby forma Ti coating
containing inevitabl e ingredients present in the dr | ating .'apg ratus on a

p
5 substrate, sUDSRRERTIET HEBHT AP A1 AFUATFRRTTEN 4t AGs pREFE 8RS
nitrogen gas int q%y | atj. ar.at us 19, ther f Ti_N_coating on
the Ti coating, angl? etrrgaar% tnel;gfogfe% nl(’géj}l s%aiédryoﬁpgrtgfg'ét ag%%]_ %ﬁblsoﬁ%_t he 10
TiN coating in an @l msphelg of @N ddfinPRomldifing'3Reith@den I n the dry
pl ati ng appar at us.
ingredients present in the dry plating apparatus on a
5 substrate,
subsequently evaporating titanium in an atmosphere
of nitrogen gas in the dry plating apparatus to £hereby.
form a TiN coating on the Ti coating, and
thereafter forming said outermost coating on the

10 TiN coating in an atmosphere of an inert gas other than

nitrogen in the dry plating apparatus.
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ABSTRACT

GOLDEN DECORATIVE PART AND PROCESS- FOR PRODUCING

THE SAME

The golden decorative part of the present invention
comprises a substrate and, formed thereon according to a
dry plating process, an outermost coating, which coating
comprises gold and titanium or iron together with '
inevitable ingredients in specific proportions. A Ti
céating formed in an inert gas other than nitrogen,
containing the:hmwitéble ingredients may be disposed on the
substrate, and a TiN coating may be disposed on the
substrate or thg Ti coating. The above golden decorative
part haQing the outermost coating containing titanium does
not cause allergic dermatitis, such as contact dermatitis,
even if used in-contact with the skin, and exhibits a
uniform golden tone. Further, the above golden decorative
part having the outermost coating containing iron is
strikingly less likely to cause allergic dermatitis, such
as contact dermatitis, even if used in contact with the
skin, and exhibits a uniform golden tone. The golden
decorative part having these advantages can be obtained by
the précess for producing a golden decorative part
according to the present invention.

The inévitable.ingredients in this context are

composed of at least one member selected from the group

consisting of oxygen, carbon and nitrogen.



