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treatment nethod for ornanental parts and ornamental parts produced by the
met hod. Description of the Prior Art O nanental parts such as outer
casings of watches are required to have excellent aesthetic appearances.
Conventionally, in order to satisfy this requirenent, netallic materials
havi ng silver-white col or have DRESCRIREIGN used as constituent materials
for the ornanental parts. Exanples of such netallic materials include Pd,
Rh, Pt, and the |ike. However, all of these netallic materials are
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case th I'on between e coating layer and ase as well as
the corrosion resistance of the ornamental part becone poor. 1 WO 02/50331

PCT/ JPO1/ 11153!)escription of the Prior Art
Ornamental parts such as outer casings of watches are

required to have excellent aesthetic appearances.

Conventionally, in order to satisfy this requirement,
metallic materials having silver-white color have been widely

used as constituent materials for the ornamental parts.

Examples of such metallic materials include P4, Rh, Pt,
and the like. However, all of these metallic materials are
precious metals, thus resulting 1in a problem in that
manufacturing costs thereof become high.

Other examples of the metallic materials having
silver-while color besides the precious metals mentioned above
include Ti, Cr and the like. However, these metallic materials
have relatively low reflectance, and therefore their high
quality feeling is poor. For this reason, there are cases that
the produced ornamental parts can not have aesthetic
appearances of satisfactory level.

In addition, in the case where an outer surface of a base
of an ornamental part is coated with a coating layer made of
a metallic material as described above, there is a case that
the adhesion between the coating layer and the base as well as

the corrosion resistance of the ornamental part become poor.



DI SCLOSURE OF THE | NVENTI ON The object of the present invention is to
provide ornanental parts having excellent aesthetic appearances of sliver
| ust er amdo &2/s038f ace treat nent nethod that can provide sBChJRMAament al
parts. In order to achieve the above object, the present invention is
directed to a surface treatnent nethod for ornanental parts, which
conprises the steps of preparing a base having a surface; and formng a
coating | ayer conposed of a stainless steel on at |east a part of the
surface oIScCLeSUREEOFUTHE] INVENIIPNat i ng met hod. According to this nethod,
It is possible to provide ornanental parts having aesthetic appearances of
silver luster. Another aspect of the present invention is also directed to
a surface treaiI'hentObeCHDdOﬂfortlm npreseak prventign chs cbopbiro¥ddehe st eps

of preparjhgARase ! ts”gne?v ace 8?11%{% na@gtﬁétieaabpea%aﬂewabr | ayer

on at |east & part base; and fofm ng a coating |ayer
conposed sdfivex $ugtareandsy @élrﬂﬂ?eaf:r?éﬁ@?nﬁ Tﬂ%ﬂz]ﬂo@ftlf-%‘é G5 REPY1A&yer

using addich Rirakiae tat hadtsAccording to this nethod, it is also possible
to provide ornanmental parts having aesthetic appearances of silver luster.

In these nethods described above, it is preferred that the coating | ayers
are forned usi ng i@tﬂi@d‘ attiongaciése Mrkes abdveosdijeict ,t otkaspryskotm an

uni form c.oatl é’B’]a%/JE% Vi r(lgchdexggl I en% nggé' %Qe‘gt%n@emgﬁ%:’é ffé§ a

resul t, € ornanen art s becomes especi al
excel | entorrﬁmwtaaspe:tsofwnm prepehses mla\sitanﬂ@f @nrg@amlma #@seto a

surface WLAIPY JHRldh AERNHER Yoty 1B ictnbsed WP @2/ 50331
PCT/JPOl/}% t he st re a?ﬁ@ﬁg a basebm dé of ardr%g)tal lic materi al
and stainless steel on at east a part of the surface of the base

using a dry plating method.

According to this method, it is possible to provide

ornamental parts having aesthetic appearances of silver luster.

Another aspect of the present invention is also directed
to a surface treatment method for ornamental parts, which
comprises the steps of preparing a base having a surface;
forming at least one primary layer on at least a part of the
surface of the base; and forming a coating layer composed of
a stainless steel on at least a part of the primary layer using

a dry plating method.

According to this method, it is also possible to provide

ornamental parts having aesthetic appearances of silver luster.

In these methods described above, it is preferred that
the coating layers are formed using ion plating. This makes
it possible to easily form an uniform coating layer having
excellent adhesion with the bases. As a result, the durability

of the ornamental parts becomes especially excellent.

Other aspect of the present invention is also directed

to a surface treatment method for an ornamental part, comprising



having a surface; formng at |east one primary |layer on at |least a part of
the surface of the base; and formng a coating | ayer conposed of a

stai nl esw@0B8I33Dn at | east a part of the primary |ayer PgT/RENSIGSf |ion
plating. According to this nethod, it is also possible to provide
ornanental parts having aesthetic appearances of silver luster. In these
nmethods, it is preferred that the base is made of an alloy containing at

| east one of Cu, Zn and Ni. This nakes it possible to realize especially
excel | enthedhitep®PirebRePAT inkeaate Avde RE gaeatialgliayaterigdt ABd, the
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metal i nb@ﬁbb@@dr@f d Bgainless $&EE o apOBSAdt & parebsfitheapbamarpavi ng a
conpllca ed sh 9e with relat|v$8$ase Further, it is also preferred that

at | east Sﬁgro t B8aNBr PHat P ByBF&PPunctions as a buffer |ayer which
buffers the potential difference between one surface of the |ayer and the

other surface L1eceqis Téﬁghggkﬁg hbaPasely §168 SILE081 § SV prBhey

corrosion fro erng cause pot ential reHCE - bet he ﬁe base
and t he ovasmeythipsrtshaving agsythediicrapprereancesy ofal kgt AUSter-t he
different netals. Other aspect of the present invention is also directed
to a surface treatnment nmethod for an ornanental part, which ggrises t he

steps of prepafPnihesdisEhada dﬁi&SnBﬁeﬁﬁFﬁﬁﬂlEhaFmﬁQﬁ|Qﬁsgm¥§ #fng a
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'~ of the base is improved, and therefore the degree of freedom

in forming the base is further increased.

Further, in these methods, it is preferred that the base
is formed by either of casting or metal injectionmolding. This
makes it possible to obtain a base having a complicated shape

with relative ease.

Further, it is also preferred that at least one of the
primary layers functions as a buffer layer which buffers the
potential difference between one surface of the layer and the
other surface thereof. This makes it possible to effectively
prevent corrosion from being caused by the potential difference
between the base and the coating layer, that is corrosion caused

by the contact of the different metals.

Other aspect of the present invention is also directed
to a surface treatment method for an ornamental part, which
comprises the steps of preparing a base made of a non-metallic
material and having a surface; forming at least one primary
layer on at least a part of the surface of the base; and forming
a coating layer composed of a stainless steel on at least a part

of the surface of the primary layer by means of ion plating.



According to this method, it is also possible to provide ornanental parts
havi ng aesthetic appearances of silver luster. |In these nethod, it is
preferredw0hzsosshe primary | ayer is conposed of at |eastPOnwerwfiida, Co,
Pd, Au, Ag, In, Sn, Ni, Ti, Zn, C, Al and Fe, or an alloy containing at

| east one of the netals . This also makes it possible to effectively
prevent corrosion from being caused by the potential difference between
the base and the coating layer, that is corrosion caused by the contact of
the different netals Further, it is also preferred that the primary | ayer

s composed of g ngiablis somguRdLg T e 3 32500552, 181 £385hbb e abO

effectively preven i'on~from bel ng” ¢aus

di f f er enoenbuwentan nar:etsma@mag@etsrt@ecto@t IpRedngeees ofmilvyer twstesi on
caused by the contact of the different nmetals. Furthernore, it is also
preferred that the at least one primary |ayer includes two or_nore prinary
| ayers. This nake3n fhessomethed. id hpperederaed Rl thedeMiaeefVAg of f of

the coatikngompysedads dihadaisikeonanslr ahso orkesd ,i Auposs) e, ba,f it her
I mprove the durabllaﬁ¥ of .t he ornanen ibypart n . this
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of the Srhamen ones especialfy excef s case, it is
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further Egg@ b etﬂghggfggreggtmggglghe adj acent primary |layers. As a
resul t, the urability of the ornanmental part beconmes especially

excellent. Qther aspect of the present invention is directed to a 4 WO
02/50331 PCT/ JP@EtAAL53it silf l:aee preabieed §RABOthé Griathrgf nagedt as part,
whi ch composed of a metallic compound. This also makes it possible
to effectively prevent corrosion from being caused by the
potential difference between the base and the coating layer,

that is corrosion caused by the contact of the different metals.

Furthermore, it is also preferred that the at least one
primary layer includes two or more primary layers. This makes
it possible to more effectively prevent peeling off of the
coating layer and the like, and alsomakes it possible to further

improve the durability of the ornamental part.

In this case, it is preferred that the adjacent two primary
layers are formed of materials containing the same element.
This makes it possible to further improve the adhesion between
the adjacent primary layers. As a result, the durability of
the ornamental part becomes especially excellent.

In this case, it is preferred that the same element is
Cu. This also makes it possible to further improve the adhesion
between the adjacent primary layers. As a result, the

durability of the ornamental part becomes especially excellent.

Other aspect of the present invention is directed to a
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conprises the steps of: preparing a base made of a non-netallic nmaterial
and having a surface; and formng a coating |ayer conposed of a stainless
steel onvw®o0t/8mst a part of the surface of the base by neawgpwfi1isgn
plating. According to this nethod, it is also possible to provide
ornanental parts having aesthetic appearances of silver luster. 1In the
above nethods, it is preferred that the average thickness of the coating
layer is 0.1 to 5.0 pm Thus obtained ornanental part can have a

suf fi ci esutfacesttrentmegyipenedhod. f£éur tdrer prnbhmendgatli ngatbhyerwhischhard to

be peele . e Ll 1S, : t _ rt: of the
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varieties of luster. As a result, it _is possible to further inprove
or nanent@f st RaIRe IhdrRARSIof pkt PLEERFrer nore, it is also preferred to

further conprises, prior to the step of formng the coating | ayer, the
step of perfqrmng.a cleaping treatpent against at l.east,a part. of the
surface of t e t8 Ll nedhd it 8GR s iientf iR (he
adhesi onohmameetral parbadeaingy ahsthetlc mppeayancesisf il tystdre.

durability of the ornamental part becones especially excellent. In this

case, it is preferred that the cleaning treatnent is a bonbardnment
treatment. Thilh dheo aberes methesissi Btelsoprefierhed thpkotie takeratifesi on

bet ween ﬂF‘a‘?c]B?éses %&dtﬁgec&eﬂ?:{ﬂ_@qla]y]e%yfé -qﬁsté éeéwb&.’ ?Hﬁs%@@i ddy of the
ornanmental part ~becones especia excellent. 5 02/ 50331 PCT/JP01/ 11153
Furt her , oFRanentak @agiterap, GV?rFatSX‘tflfécﬂ-&PI’i&éf peFthetic appearance.

Further, the coating layer is hard to be peeled off.

Further, it is also preferred that at least a part of the
surface of the base is subjected to a surface treatment selected
from a mirror finish processing, a hair line processing or a
satin finish processing. This makes it possible to obtain
ornamental parts having varieties of luster. As a result, it
is possible to further improve ornamentals of the ornamental
parts. ‘

Furthermore, it is also preferred to further comprises,
prior to the step of forming the coating layer, the step of
performing a cleaning treatment against at least a part of the
surface of the base. This also makes it possible to further
improve the adhesion between the base and the coating layer.
As a result, the durability of the ornamental part becomes
especially excellent.

In this case, it is preferred that the cleaning treatment
is a bombardment treatment. This also makes it possible to
further improve the adhesion between the base and the coating
layer. As a result, the durability of the ornamental part
becomes especially excellent.



conprises, prior to the step of formng the coating |layer, the steps of
formng a masking coating on at |east a part of the surface of the coating
| ayer, rew@v2/fig3t he coating | ayer on which the masking ceatrieg/1is3not

provi ded by using a peeling agent, and renoving the nmasking coating. This
makes it possible to easily carry out patterning of the coating layer into
a predeterm ned shape. Further, by renoving a part of the coating |ayer,
it al so becones possible to forma pattern such as a relief fornmed from

t he portions fFuuth\brchithéscaasbngrbﬁyberedr thatebbeenedhddt Ferpbetri ons in
which th r Fur t. | 0
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Fig. 1 is a cross sectional view which shows a first. 6 WO Q2/50331
PCT/ JPO1Fffhermore, it also becomes possible to obtain more distinct

color difference. With these results, the aesthetic
appearance of the obtained ornamental part becomes more
excellent.

In this case, it is preferred that the average thickness
of the masking coating is 100 to 2000 ym. The masking coating
having such average thickness is capable of exhibiting its
function sufficiently. With this result, the aesthetic
appearance of the obtained ornamental part becomes more
excellent.

The present invention is also directed to an ornamental
part which is produced by any one of the surface treatment
methods described above. This makes it possible to provide

ornamental parts having aesthetic appearances of silver luster.

These and other objects, structures and advantages of the
present invention will be apparent from the following detailed
description of the invention and the examples taken in
conjunction with the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view which shows a £first



enbodi mrent of a surface treatnment nethod according to the present

I nvention. Fig. 2 is a cross sectional view which shows a second

enbodi mrewo 0f/s@3sur f ace treat ment net hod accordi ng to thePCpIRBEAMS3
invention. Fig. 3 is a cross sectional view which shows a third enbodi nment
of a surface treatnent nmethod according to the present invention. Fig. 4
Is a cross sectional view which shows a fourth enbodinent of a surface
treatment nethod according to the present invention. THE BEST MODE FOR
PERFORM &b QAmMERE [OMVENTS ONE dee et nbatoan t pmeftéiode iaaehwdingents bhet he

surface jLLeahpenhAgihgd and the ornanental parts produced by the method
according the present invention will be described with reference to the
dr awi ngs. Flg Fig} s2aigrasereest seahionadwihpvcihspbwshawsi assecerbodi nent

of a sur éﬁﬁ@dﬁ.ﬁl@ﬁttm?ﬁt arreélbﬁ.@h@&ceféaeaehe H&%hoﬂr QRRYrditenid ognand an
ornanental part Rro uced by the nethod. As shown in Fig. 1, the surface

treatnenPrﬁEFHEd BVeRRie™ - enbodi ment i ncl udes a step of forn1ng a coating
| ayer 3 conposedg.oB assStaaicHoess sdctdlondl atidwasiich pﬂmw@fatbnmdrface of

a base Q. | ng_a dr ati t ho 1b <B The base

> oy beorbpitien st droplrfare tihatRel® Metnod Siect aind RFndlC ¢

netalIlcpnasentaﬁaventmon netallic nmaterials. When the base 2 is forned of

any netallic rial 0] . t t 1A

i ng. especi arta- 3 49 BorefalosiehiSnat, ?%%ﬁs"ﬁééfée%ﬁ?%t?éﬁg? |
embodiment of a surface treatment method according to the
present invention.

THE BEST MODE FOR PERFORMING OUT THE INVENTION

Hereinbelow, preferred embodiments of the surface
treatment method and the ornamental parts produced by the method
according to the present invention will be described with
reference to the drawings.

Fig. 1 is a cross sectional view which shows a first
embodiment of a surface treatment method according to the

present invention and an ornamental part produced by the method.

As shown in Fig. 1, the surface treatment method of this
embodiment includes a step of forming a coating layer 3 composed
of a stainless steel on at least a part of the surface of a base

2 (Fig. la) using a dry plating method (Fig. 1b).
<Base>
The base 2 may be formed of any materials. That is, the

base 2 may be formed of metallic materials or non-metallic
materials.

When the base 2 is formed of any metallic material, it

is possible to provide an ornamental part 1A having especially



Further, when the base 2 is fornmed of any netallic material, the follow ng
advant ages can be obtained. Nanely, since a leveling effect can be enjoyed
during thweosrsE3nf formng the coating |ayer 3 descri bedPOBIRM11IB3 i S
possible to obtain an ornanental part 1A having a relatively small surface
roughness even in the case where the base 2 has a relatively |arge surface
roughness. This neans that it is possible to performmrror finishing on
the surface of the coating layer 3 without any nachining work such as
gradi ng excpdlleshi sgraggithst the surface of the base 2. Further, even in
the case where the base 2 was fornmed by neans of a MM (netal injection
nol di ng) nethod and thereby the surface thereof had unevenness, it is also
possi bl e to Eustherehihgimtie bageihis | tormeBohapyviitetad¥e Bpterandhi ng
surface. tABCHodi1vH Vg @ﬂd&ﬂﬁﬁg@% Qﬂ§1hﬁ§eogt£iﬂ@asucﬁhﬁblﬁet@ihbé gaterial,

It is possible to easily obtain an ornanmental  part having excell ent

luster. ERVERLNG ﬁSFeﬁgn"oan\H?eﬁ“tilﬁ’éfeﬁlagéringst]ﬁ%rm ¥t FOrmdRInEPsl 1ic
materi al cohtihg pagseirbbedéocpivyd deeBow prmmtpaiss:nﬂret tbAowmacih Y]

relativel |I%h% ind tp ortabl e _and, whi %‘ rance.
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possi bl eetenoin dihe eabasthdizy thyg ase2ihasl ashepativielh raatgrt suefease. This
makes it I t V, I h that S
Gri1: cul FORSRREsEs. CTRLSMEME ndk VY BodfihclAc BE-30.A 3520E, B
base 2 |§lﬂé§héagopnath@nsﬁﬁﬁépﬁl@f ﬁﬁ?eppé¢ln9tla§eﬁl§0Wp§b9ublénvo obt ai n

an effechae BlB'lﬁ@kxhé‘ﬁk s%ﬂc%céé @M’l@fg‘ ér %l&%hl@@%h@ﬁsﬁftﬂgaﬁﬁkkhee
materi al s t"lat can be used for the base_ 2 include various netals such as

Fe, Cu, 2 tRe P#Ee o, FUstiero2?seRsin 5@9?@@?/ Y?TES the base 2 was

formed by means of a MIM (metal injection molding) method and

thereby the surface thereof had unevenness, it is also possible
to easily obtain a coating layer 3 having a mirror finishing
surface. Accordingly; by forming the base 2 from such a
metallicmaterial, it is possible to easily obtain an ornamental

part having excellent luster.

On the other hand, when the base 2 is formed of a
non-metallic material, it is possible to provide an ornamental
part 1A which is relatively light and thus portable and which
has a quiet appearance.

Further, when the base 2 is formed of a non-metallic
material, it is possible to obtain a base having a desired shape
with relative ease. This makes it possible to provide an
ornamental part 1A having a shape that is difficult to be formed
by using stainless steels.

Furthermore, when the base 2 is formed of a non-metallic
material, it is also possible to obtain an effect of blocking
electromagnetic noise.

Examples of metallic materials that can be used for the
base 2 include various metals such as Fe, Cu, Zn, Ni, Mg, Cr,



Wvnh, Mo, Nb, A, V, Zr, Sn, Au, Pd, Pt, Ag and the like, and alloys

contai ning one or nore of these netals. Anong these netallic nmaterials,

Cu, Zn omwoln2/8m33ml | oys containing at | east one of these PeT/aPHE/1IE3
particularly preferable. By formng the base 2 fromany one of the netallic
materials nmentioned above, it becones possible to i nprove adhesion between
the base 2 and the coating |ayer 3 described below Further, by formng
the base 2 fromany one of the netallic naterials nmentioned above, the
processabinl,iMy, dib,tAhe, VgsBr2 9rs, AupidgvRl, dglahfierted drket, tmldie@;ilegsof

freedom g di; t re ﬁglzyg%l
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cer am cshagephed s . wevdszandrt Ré 01|¢&i°¥$§qqnt&1nﬂqﬂeﬁﬁ|M§?Sttﬁ@ﬁnﬁﬁlastlc

resins a%ﬂestehﬁ.tem&%t Eb”%aﬁ:%ibﬂia‘iﬁﬁ} P%ef%ﬂh’b?i@?d- Exanpl es of these
resins include polyolef in such as polyethylene, polypropylene,

et hyl ene- propyl ene copol yner, ethylene-vinyl acetate copolyner (EVA) and
thle |ike| CyC|B<jh|Ff@f1ﬂ1|r@f|1Ehe deaaéumeCErcpfld@irgbm, fvial Wenmbgamnﬁzlel de, 6
pol yvi nyl i ori rene ol yam de nyl on on 4
nyl on 661 Igﬁ%FE%fG%éo Byl &h %f Omﬁ%nPéﬁﬁfb&ﬁ % 1T§ro Yion 6 -
6 6 , andldhrels&olnl be)‘,wepnl yheiokese (lapdntie ¢coating pdyeardbdesteiblq) ,

pol y- (4- H bpentene 1), ionomer, acrylic resin, polynmethyl nethacrylate,

acryl oni trile-but adi ene-styrene copol ymer (ABS resin),
acrylonitrile-styrene copolymer (AS resin), butadiene-styrene copolyner,

pol yoxynet hyl epgrtne!, NB&} EM&:ﬁhﬁ?*’t@ie bEYAY £R5RENRNEnY IVt Ré GRlRAh 1§epol ymer
(EVOH), polyester such | en terephthal ate (PET), ol ybut yl ene

t er epht h&%menﬁhﬂnﬁ@ ayl?ﬁ/‘(ﬁ oﬁ@ﬁa%oc?%?%‘ﬂh%ﬁﬁl’eﬂ% t se p’oFLﬁet her,
pol yet herinpatoted 4REKherefore the degree of freedom at molding of the

base 2 is also increased.

Examples of non-metallic materials that can be used for
the base 2 include plastics, ceramics, stones, woods and the
like.

As for the plastics, thermoplastic resins and
thermosetting resins can be mentioned. Examples of these
resins include polyolefin such as polyethylene, polypropylene,
ethylene-propylene copolymer, ethylene-vinyl acetate
copolymer (EVA) and the like, cyclic polyolefin, denatured
polyolefin, polyvinyl chloride, polyvinylidene chloride,
polystyrene, polyamide (e.g. nylon 6, nylon 46, nylon 66, nylon
610, nylon 612, nylon 11, nylon 12, nylon 6-12, nylon 6-66, and
the like), polyimide, polyamide imide, polycarbonate (PC),
poly-(4-metylpentene-1), ionomer, acrylic resin, polymethyl
methacrylate, acrylonitrile-butadiene-styrene copolymer (ABS
resin), acrylonitrile-styrene copolymer (AS resin),
butadiene-styrene copolymer, polyoxymethylene,
polyvinylalcohol (PVA), ethylene-vinylalcohol copolymer
(EVOH), polyester such as polyethylen terephthalate (PET),
polybutylene terephthalate (PBT), and polycyclohexane
terephthalate (PCT), polyether, polyether ketone (PEK),



9 WO 02/50331 PCT/JP01/ 11153 pol yether ether ketone (PEEK), polyether

I m de, polyacetal (POV), polyphenyl ene oxide, denatured pol yphenyl ene

oxi de, podyzsi3Bone, pol yet her sul fone, pol yphnyl ene sul f PadeJP@altisar yl at e,
liquid crystal polynmer such as aromatic polyester, fluoro resin such as
pol yt etrafl uoroet hyl ene, pol yfluorovinyliden and the |ike, various
thernopl astic elastoners such as styl ene based el astoner, polyolef in
based el astomer, polyvinylcholoride based el astoner, polyurethane based
eIastonepplgehyextemhbaskétehasKBEEK) poloyaeitderbaméde , epadyeretal

ol ybut a ns I r l.a r,
PP ubr ocanEoNT, By eheRY1RHR, oxihene bR XLERN 50T ypHBngHoHeoskalk |
eIastonePOdN@Uﬂﬁ@nblk@01§§@h?r ﬁ@éﬁ@@e'pD@ﬂﬂph@Yﬁ@§Bn§Ul§¢§§ resins,

mel am ne "o@ al 11atké”3ﬁ’£cklii3d éﬁyBQEX%%l%eﬁéhbﬁ%@%fﬁﬁéfh?c pd )é%‘t‘é%:ha”e
resins, the |ike; and copolyners, bl ended bodi es and pol'ymer al | oys

and t he ﬁ#%@rﬁaﬁﬁﬁénaﬁupéaéﬁ BR&YSetERELNORREEPYAPReas a main i ngredient .
Fur t her, ponyifhiusroRuartiiaen and xher eikk,t warebusmeherkopdasehict hese

e ol gy B olers, Pugh or Thstonr Thran slnd ik gl 15 BasE |t ne
naterialelnskbm@medp@bgv&nylshoﬂbauda based? eilastomeed pblsumbthahaninate
body. V%g%stefae e*i%%,%oﬁmeﬁss i)%lgrégt%tr %%%e‘&“%l% t‘oﬁa%rp'ﬁ r&%mﬁ%tg) V\J{n]i

it ichis

nment i oned above, n an_ornare art
rel ati vele}als|tg>merannoiﬁh§t9@magl asegh e i tandias té:aqgr@plérpﬁ@@mﬁ@e

Further, pahigln e shapRr? Lfiuh%%%fohoaqumro'aas@h %ﬁ%stBh@%t ic materials
ment i oned above, is relatively eas obtain base _having a desired

shape. TW%%BPW’FW&’RB&EPBP% %a%?fa% %Ihdoﬁbr?ariléﬁieal P 1A
havi ng arslsdms ,Wpheholie diekfingyl urea kesfiasnethebyminbediregins,

unsaturated polyester, silicone resins, polyurethane resins,
and the like; and copolymers, blended bodies and polymer alloys
and the like having at least one of these materials as a main
ingredient. Further, in this invention, a mixture of two or
more kinds of these materials may be employed. Furthermore,
it is also possible to form a laminate body comprised of two
or more layers using two or more of the materials mentioned above,

so that a base 2 is formed of such a laminate body.

When the base 2 is formed of any one of the plastic
materials mentioned above, it is possible to obtain an
ornamental part 1A which is relatively light and thus portable
and which has a quiet appearance.

Further, when the base 2 is formed from any one of the
plastic materials mentioned above, it is relatively easy to
obtain a base having a desired shape. This means that it is
possible to obtain an ornamental part 1A having a shape which
is difficult to be formed by molding.

Furthermore, when the base 2 is formed form any one of

the plastic materials, it is also possible to obtain an effect

of blocking electromagnetic noise.

10



Furt hernore, when the base 2 is forned formany one of the plastic
materials, it is also possible to obtain an effect of bl ocking

el ect r omag@er/5@3noi se. 10 WO 02/50331 PCT/JP01/ 11153 Exar@l/@rwfi1tsér ani cs
that can be used to formthé base 2 include oxide ceram cs such as A1203,
5102, Ti 2, Ti203, Zr2 Y203, bariumtitanate, and strontiumtitanate and
the like; nitride ceramcs such as AIN, Si3N4, SIN, TiN, BN, ZrN, H N, VN,
TaN, NoN, CN, Cr2N and the like; carbide ceram cs such as graphite, SiC,
Zr C, A14C3, Cacz V\C TiC, HC VC TaC, NoC and the like; boronic

cerani cs such g - obEL Al NG Hldtk GarABU GOUROBL Leomef TGS CNPOS

of arbitral t|on of two or nore o hese ceram cs. en the base 2

is for maé;lﬂé"fluéﬁ‘=y01éﬂ=l‘ée GRTERE CEeFeph @S Maz%rll%}%z NERP1.ohe@sali, Yits.i s

possi bl ephe gkt ewaaateorék?d@ttx%lnﬂa@m t%aha\tbnanal e Sﬂlwghmtﬁaaehl gh
har dness. The manufacturin ? met hod of the base 2 is not particularl

y
linited C6TAMdGSCERFR A8 ctaNg FEY ot N WMy (4 b 2 VN F8Nmed of
?ny et aNqu OBN £1CBN, andethief 8eket | aprbbdd odsamiess gﬁcnrﬁgrapn&ttblng,

orgi ng, ¢ t erjng In | O I ng
(v ol R AR Tl . Wt ol veef” R Sims TiERe

manuf act bph:ngln:echndm;csasuaig asndrbBet MoB andcthenl ot diamgl Chinppsidee

parti cul ref he <c Is n et I M are
Excel | engeramies, Sonise b grbigad CofbuarsthCele ilo B HREE b ode.
it becontBegesSepEBic§-obtain a base 2 having a conplicated shape with

relative ease. Nornmally, the netal injection nethod (MM includes the
foll ow ng processes. First, nmat eri al gont ai ning a rret al gowder and an

organic bi ndefPPE e Pasity %(hJe%dJéBr’L“S oBfaidi¥y Whpdhinghe ceramic

materials mentioned above, it is possible to obtain an

ornamental part 1A having high strength and high hardness.

The manufacturing method of the base 2 is not particularly
limited to a specific manufacturing method.

When the base 2 is formed of any metallic material,
manufacturing methods such as press, cutting, forging, casting,
powder metallurgy sintering, metal injection molding (MIM),
lost-wax, and the like can be selectiVely used. Among these
manufacturing methods, casing andmetal injection molding (MIM)
are particularly preferred. The casting and metal injection
molding (MIM) are excellent in processability. Therefore, by
using either of these methods, it becomes possible to obtain

a base 2 having a complicated shape with relative ease.

Normally, the metal injection method (MIM) includes the
following processes.

First, amaterial containing a metal powder and an organic

binder is mixed and kneaded to obtain a compound.

Then, the compound is injection-molded to form a green
body.

11



Then, the conmpound is injection-nolded to forma green body. 11 WO

02/ 50331 PCT/JP01/ 11153 Next, the green body is subjected to a debi nding
treat nentw@b2/sidar renoval treatnment) to obtain a brown boBgT/JAt1$153
debinding treatnment is normally carried out by heating under reduced
pressure. Next, thus obtained brown body is sintered to obtain a sintered
body. This sintering process is normally carried at a higher tenperature
than the debinding treatnment. In the present invention, thus obtained
sintering body can be used as a base. On the other hand, when the base 2

I's formed of F¥x9'%ﬁé reéﬁHH%%&Q@%%;%@%%%1xW@HEﬁ#ﬁ&Eﬂ§QrE§EHBHE such as

conpact i on di n¢ ru3|o ding;” 1 njection stereo
| i t hogr apRinded trr%“qVTakJe bEAABEEBE) ed0i \ABTRIS e, ‘qrr?%nhlgo@ése Thisj s

preferredebhatihfetsdhtMeftoist Rerkabey s ROEH UL Hdihg anduef ace

treatment such as mirror finish processing, hair line processing, satin
finish pr6d8seAngressyrerhe |ike. This makes it possible to obtain
ornanmental parts 1A having surfaces of varieties of luster. As a result,

it is possibl further. | orna s .of th obt |ned grnagent a
parts 1A In ofGEE-t BRPHTBbA AR A S (e isaed 3ot OHE Scoat i ng
| ayer 3, sanperﬁérbodnaxrﬂhﬁs(sinﬂa;umwdpragasasistﬂmrm&&iy carirdedr att he
formatiog Bﬁgpgge%%ﬁkbﬁathéﬁe&h%nd%ﬁ%rhQB%n@?hQW%reE{ﬁgﬂkes of such primer

treatnent in ng treat ment ning treatnent such as
bl asti ng, al kaline washing, acid washing, water washing, organic solution

washi ng, bonbagdnené pié@éﬁﬁ'eiﬁve@@fbﬂ he:Hu K @b tARH ts'l‘h%%ﬂlhgﬁbaﬁ?t S,

cl eani ng a’g}r %t r&grelt pa%t icularly pref erred. By performng t

ase.

On the other hand, when the base 2 is formed of any plastic
as mentioned above, manufacturing methods such as compaction
molding, extrusion molding, injection molding, stereo
lithograph, and the like can be selectively used.

In this case, it is preferred that the surface of the base
has been subjected to a surface treatment such as mirror finish
processing, hair line processing, satin finish processing, and
the like. This makes it possible to obtain ornamental parts
1A having surfaces of varieties of luster. As a result, it is
possible to further improve ornaments of the obtained
ornamental parts 1A.

In order to improve adhesion between the base 2 and the
coating layer 3, a primer treatment can be made against the base
2 before the formation of the coating layer 3 described below.
Examples of such primer treatment includes etching treatment:
and cleaning treatment such as blasting, alkaline washing, acid
washing, water washing, organic solution washing, bombardment
treatment, and the like. Among these treatments, cleaning
treatment 1is particularly preferred. By performing the
cleaning treatment to the surface of the base 2, the adhesion

between the base 2 and the coating layer 3 is further improved.
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cleaning treatment to the surface of the base 2, the adhesion between the
base 2 and the coating layer 3 is further inproved. 12 WO 02/50331

PCT/ JPOIMQ 85D33Furt her, anong these treatnents, the bonbR€ToRMtl1tBeat nent
Is advantageous in that it can be easily applied even in the case where
the base 2 is forned of any plastic described above. <Formation of Coating
Layer> As shown in Fig. 1b, a coating layer 3 made of a stainless steel is
formed on the surface of the base 2. In this connection, it is to be noted
t hat i n Forthexpeamdngditiere tthedtaremtsst ahal eesbatdedrit nesrstrenrtCisbased

el ude. S0LE0o8pRdos ikt B calT Bl apR T 1% ShRY A TR sa®ec T e,
Exanpl es wbereh&hBeb@sebdsdd foiropd ofnenydplestigsdespsibed @QﬂSG, sus444,
SUS429, SUS430F, and the like. Such a coating layer 3 is fornmed using a

dry plating nethod, that is _a vapor-phase growh nethod. By formng the
coating | ayer SFOEMA§LPReOlr GOBEARENnGaHBENOd, it is possible to obtain a
coating | ayer 3 haV|ng excel l ent adhesion with the base 2. As a result,

t he obtained o nt a art A can have xceII urabil it Further, by
formng the. CBRBGN dpeFls: Ming vorting RECP StREBASHE ng

| ayer 3s¢&@1hamefexmeﬁlentth@rsusﬁanerefl$hanbasend antl-abra5|veness
Exanpl es of the dry plating nmethod includes chem cal vapor deposition

met hods such as thermal CVD, plasma CVD, |aser CVD and the |ike, vacuum
evaporation, spat ttédisngronnecieni ngt disortd npecnodrdaridhathelni kdisAnong

these rfefs%fdﬁfffc%%lban thd aldAY *&Mié@ylgféalprﬁésﬁéeﬁe By waisag the ion
pl ating neéthod as_the dry Iatlng met hod
alloys or Fe-Cr- N:L based alloys. Examples of the Fe-Cr-Ni based

alloys include SUS304, SUS303, SUS316, SUS316L, SUS316J1,
SUS316J1L. and the like. Examples of the Fe-Cr based alloys
include SUS405, SUS430, US434, SUS444, SUS429, SUS430F, and the
like.

Such a coating layer 3 is formed using a dry plating method,
that is a vapor-phase growth method.

By forming the coating layer 3 using the dry platingmethod,
it is possible to obtain a coating layer 3 having excellent
adhesioh with the base 2. As a result, the obtained ornamental
part 1A can have excellent dqurability. Further, by forming the
coating layer 3 using the dry plating method, the coating layer
3 can have excellent corrosion resistance and
anti-abrasiveness.

Examples of the dry plating method includes chemical
vapor deposition methods such as thermal CVD, plasma CVD, laser
CVD and the like, vacuum evaporation, spattering, ion plating,
ion injection and the like. Among these methods, the ion
plating is particularly preferred.

By using the ion plating method as the dry plating method,

it becomes possible to relatively easily obtain an uniform

13



It becones possible to relatively easily obtain an uniform 13 WD 02/50331
PCT/JPOL/ 11153 coating | ayer 3 having especially excellent adhesion with
the basev@o2/2s3n result, the durability of the obtained P€TaPEALES part
1A can be further inproved. Further, by using the ion plating nmethod, the
corrosion resistance and anti-abrasiveness of the coating |ayer 3 becones
especially excellent. In this regard, the ion plating is preferably carried
out under the follow ng condition. An ionization voltage is not

parti cul &PRfingniepertd haviggeespecindllveexpel lent sidhasiqn efidibalthg lie in

the ranggagt 220 xs GOL NG PRECRFEhHEL APY Yo tﬁe'&éé&%é@%ﬁa%n%gl 300V.

When the ionization voltage is wthin the above ramg possi ble to
form a cBafitnd? &p&r be ﬁﬁﬁfﬁﬁré%@@FP@ﬁ@- alBE§hes Yhu§h§9b§§§ 20Nyt her,

thus for ﬁ&at@_ﬁ@tm@mé@yehe ol 1HY eekest adicengidhanil ApirhgivBhekaess at

every por% ggP reof and snag I nternal st riis, SO iEat crack woul d be
hard to° ﬁ &Pf. LA¥eToRi DECPBRScGFPEREAL-LYNERCEAMEPEul arly Iinited
to a specific value but it should preferably lie in the range of 20 -

100A and nore I e J.n n en t.he . ioni zation
current is wt 52961 8\7& r%rhee % P?aglngosstgﬁﬁg gb%rcﬁrfjteodaﬂ ﬁg | ayer
3 havinguaﬂe@lt@ﬁthédhusnGncmnﬂhtmha base 2. Further, thus forned coating

| ayer 3 can have |less dispersion in its thickness at every portions
thereof and small internal stress, so that crack would be hard to occur

therein. The a®BrigBiEATLRAERLEAI? Hes i DAY 1igpEaTy dimddesy to Be dry
pl ating @@b&e_ﬁleVamhepabﬁt Cit afould r’@ﬁ@ﬁbﬁé’oﬁy speciifd &heVahuge Bt it

shoul d p ferggbg éggégﬁ¥éfg¥§%f§ £&e in the 52532j0§p4% pr%f%bably lie

in the r

When the ionization voltage is within the above range,
it is possible to form a coating layer 3 having excellent
adhesion with the base 2. Further, thus formed coating layer
3 can have less dispersion in its thickness at every portions
thereof and small internal stress, so that crack would be hard
to occur therein.

An ionization current is not particularly limited to a
specific value, but it should preferably lie in the range of
20 - 100A and more preferably lie in the range of 40 - 70A.

When the ionization current is within the above range,
it is possible to form a coating layer 3 having excellent
adhesion with the base 2. Further, thus formed coating layer
3 can have less dispersion in its thickness at every portions
thereof and small internal stress, so that crack would be hard

to occur therein.

The average thickness of the coating layer 3 formed by
the dry plating method is not particularly limited to a specific
value, but it should preferably lie in the range of 0.1 - 5.0
um and more preferably lie in the range of 0.5 - 2.5 pm.
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14 WO 02/50331 PCT/JP0O1/ 11153 If the average thickness of the coating

| ayer 3 is less than the above-nentioned lower Iimt value, pinholes are
likely t™Obzsd3strnmed in the coating |layer 3, so that therRBCT/3PE/11153
possibility that the aesthetic appearance of the obtained ornanental part
1A is lowered. On the other hand, if the average thickness of the coating
| ayer 3 exceeds the above-nentioned upper |imt value, there 1is tendency
t hat di spersion of the thickness at various portions of the coating |ayer
3 becones | argef Ehetdesragdethivkarasd ofsthessoatinhpelapatihgsl dges 3 al so

becomes lt%ralglet%é I&"E%VJ eqdl 'lgon%gl 186 fﬂiﬁi&‘”@ﬂ@e ?g) %ﬂo@.’ésb{fé{"ﬁﬁﬁeﬁ_ge
coating laver 3 and the base 2 TS Towered and cfdck 15 Iikely to dccur. In
this regded,bg t£psmed a rihedceabing hdagempcsi t fon thet ttherepai$ng | ayer 3

at reSPegois\é&b&q&thor&é@efﬁ@f aBBYhBRYE PPNl Sé# i BHE @Btafined
non-uni formdi stribution. For exanple, the contents of the constituents of

t he coat (FGaMepdal3 DRdfE dé ifr d@WeP{-changed in the thickness direction
thereof, that is, graded materials may be used. Further, although the

coating | ayer of. the. ex | e sho in the drawing is farnmed on_the
entire surfacegB‘fﬂthQ%B‘&E}n%‘g' F‘? 1\?@3 ?HFFF@Pe%t‘lV\%?g?%é’fcﬁé CRG 1 BYer 3 to
be fornedayeraB brastdsathar dbote tthenthore? . uppenctiondancd ua,t tthelre surf ace
t r eat ment; SCI il t

obt ai ned&snﬁ%ggg?%g%n%a&%gﬁgﬁ?é? ?hegﬁﬁ?éggg?giaﬁivgn?li%%;ﬁgg%se o\li}%ri ous
parts or ofr tthel eoakdnundayerasehecones b3Egpl eFwitheiomthendnganadt eri or

decor at i Qs eS4CHragh iR 10y 18¥ker 3 Y1sdelbilelsONargadorHe 1@4a@ahgal parts
of ti mepl eces such as ti MEePI ece- cases, t1 nepl ece- st raps, ti nepi ece-faces

(di al s), tonbRa<Casss phees adkesian Patweqn ueefé corbinaIlayst 3 A9 tPRepi eces

base 2 is lowered and crack is likely to occur.

In this regard, it is to be noted that the composition
of the coating layer 3 at respective portions thereof may have
uniform distribution or non-uniform distribution. For example,
the contents of the constituents of the coating layer 3 may be
gradually changed in the thickness direction thereof, that is,

graded materials may be used.

Further, although the coating layer 3 of the example shown
in the drawing is formed on the entire surface of the base 2,
it is sufficient for the coating layer 3 to be formed on at least

a part of the base 2.

In accordance with the surface treatment method as

described above, the ornamental part 1A can be obtained.

The ornamental part 1A of the present invention means
various parts or articles having ornament, and examples of them
include interior decorations such as bibelots; exterior
decorations; adornm; external parts of timepieces such as
timepiece-cases, timepiece-straps, timepiece-faces (dials),
hands for timepieces, and the like; internal parts of timepieces

such as base plates of movements; wheels; bearings; weights,
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such as base plates of novenents; wheels; bearings; weights, 15 WO

02/ 50331 PCT/JP01/11153 and the like; accessories such as gl asses,

ti epi ns, wabi/s@sett ons, finger rings, necklaces, bracel et BCT/Pwaacisas,
pendants, ear rings, pierces, and the like; lighters, and |lighter cases;
athletic goods such as golf clubs; nenorial plates; panels; cups; various
nmechani cal parts such as housings; various containers; and the |ike. Anmong
these pats and articles, the present invention is particularly preferably
appl i ed amd téwet bikml apaessopfieaudiess dllasseiss breplse, O febxetond ., parts

of ti ”Epff& er a%ﬁ#§q%é&&$8e§avﬁr§8§i£'@§ ! Cb @”C&%ncflz%ts organental s

as wel | ur a COrrosi on resistance anti-abrasi vehess as
conmodi t?k%gs anﬂlﬁﬁ@e%ur@a@etflﬁed{ﬂﬂ@ﬁt 11{9@ttl¢6@'ofaf{%e13pﬂ1é%%1ht0¢$%ht i on can

satisfy ath18fiéhgssds rOush r&aendss Ehes NhRdiytia1 d9P&EeP! i @imadd! be made
with regard to a second enbodi nent of the surface treatnent net hod of the

present THRENt VOR19HE DPHaHERt aPapEFt SHYULRBd PO SHRI St FRELOEE g. 2 is

a Ccross- escﬁtamé&s vizal WhieC hikeQWSAhbRg sunés&c@attsr eadneptigeebodigd t he
second enbodlng of the present

" £nve fn andgg rnanent; B r{ produced
by the netRda" Iri“’tvﬁ’ns TO8hndEt i BATHHTH AT FESHSE ohafPPR®Hol Ydwi ng
descri ptenhe::maﬂ;@anmagof hea’sa;meéace Thriga i sept canes d ddheo ExtBenad epanics
enmbodi megt Egyk e
focused to t dﬂ$¥erent Hﬁ%%g@é%%@%hge$¥?%?§c”558%%53%5 gﬁ%odlnents
and a deRERAPERHALS A3 Hee bnﬂ%nd%ﬁﬁh%%ltYkmﬁ%%%ﬂ%k@% Fesbatanree.and shown
in Fig. gntihébﬁé%iéﬁﬁééée@én@@ﬁm@@ihﬂ&sOfaﬁ@l§he5§@@ﬁ9cénﬁﬁgaﬂm@ﬁtlnC|UdeS

t he steps of a rlnar l|.ayer . .40 on at rt (Fig. 2a) of
the surrhethof CaThahs BDreaht 3BV doRo At Lehy | AL A R adL of

st ai nl essegtteémernts.

Hereinbelow, a description will be made with regard to
a second embodiment of the surface treatment method of the

present invention and an ornamental part produced by the method.

Fig. 2 is a cross-sectional view which shows the surface
treatment method of the second embodiment of the present

invention and an ornamental part produced by the method.

In this connection, it is to be noted that the following
description concerning the surface treatment method of the
second embodiment and the ornamental part produced by the method
is mainly focused to the different points between the first and
second embodiments, and a description to the common points
therebetween is omitted.

As shown in Fig. 2, the surface treatment method of this
second embodiment includes the steps of forming a primary layer
40 on at least a part (Fig. 2a) of the surface of a base 2 (Fig.
2b) and forming a coating layer 3 made of a stainless steel on
at least a part of the surface of the primary layer 40 by means
of a dry plating method (Fig. 2c).
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at least a part of the surface of the primary |layer 40 by neans of a dry
plating nmethod (Fig. 2c). 16 WO 02/50331 PCT/JP01/11153 Nanely, the
surface twearssat nethod of the second enbodi nent is the Bam@EP@E4d1tat of
the first enbodi ment excepting that the primary layer 40 is fornmed on at

| east a part of the surface of the base 2 before the formation of the
coating layer 3. Hereinbelow, a detailed description will be nade with
regard to the primary | ayer 40. <Primary Layer> The prinmary |ayer 40
functions as aNanéler thgerswfiade bukhsmenthangidiosht 8l tdief f eeepr@ bet ween

the bas eexﬁb@&ﬁméﬂ% 150‘8\%'5%%4 2Y ¥hat of AnLEAPRL %mmea@m eiéé%éﬁfﬁé‘es

possible to effectively prevent corrosion from bei ngtncause
pot ent i aFh @t f Flae aekndet degien HO hasEormafdor et ceasthg payérof3thehat s

COrr 0si Ogu£AHEEbHYXnkhBasOM BeEoRE tHE frinfRlid okitHls cobft ingt 8hger Furt her,
the pri n‘§1ry | ayer 40 may have function for inproving the adhesi on between

the base”2 and the coating layer 3 as well as function for repairing holes
or flaws of the base 2 bhy Ievellng Exanpl es of the nmethod for formng the
prinmary |ayer de vet 5 thods such ectr Iyt pl ati ng,
AR IREIR Ot TR W AR L e d R S R

deposi t i vaggudhtasthhepnihayDlayénsd@. CVD, | aser CVD, and the like; dry
plating method such as vacuum evaporation, spattering, ion plating, and
the like; thermal spraying; and bonding of netal foil; and the |ike. Among
t hese met hods, <PFEMaREtLayyeEt ng net hod and dry plating method are
particularly preferred.

The primary layer 40 functions as a buffer layer which
buffers the potential difference between the base 2 and the
coating layer 3, for example. Thereby, it becomes possible to
effectively prevent corrosion from being caused by the
potential difference between the base 2 and the coating layer
3, that is corrosion caused by the contact of the different kinds
of metals.

Further, the primary layer 40 may have function for
improving the adhesion between the base 2 and the coating layer
3 as well as function for repairing holes or flaws of the base
2 by leveling.

Examples of the method for forming the primary layer 40
include wet plating methods such as electrolytic plating,
immersion plating, electroless plating and the like; chemical
vapor deposition such as thermal CVD, plasma CVD, laser CVD,
and the like; dry plating method such as vacuum evaporation,
spattering, ion plating, and the like; thermal spraying; and
bonding of metal foil; and the like. Among these methods, the
wet plating method and dry plating method are particularly
preferred.

By using the wet plating method or dry plating method as
the method for forming the primary layer 40, the primary layer

17



By using the wet plating nethod or dry plating nethod as the nethod for
formng the primary |ayer 40, the primary layer 17 WO 02/50331

PCT/ JPOLMQ 853310 forned can have especially excell ent aBéi®sPani1wsth the
base 2. As a result, the obtained ornanental part 1B can have especially
excellent durability. Further, the primary |layer 40 may be in the formof a
film in particular a passive state film which is formed by performng a
chemi cal treatnent onto the surface of the base 2. Exanples of such

chem cal 40rfatmedtcambbudee spectd 1 n exdeéatamnadhaistlphzvaiﬁmrtmer baseent ,

chr omat e, 1 egLent. o oay bopi 2abh o0 LAALERAeAACHT UADIfAY. o6

el ectrol yte r eat'men aline |pp|n allne ectrolytetreatrrent
and the Bsbeclw}é}rsﬁaﬁééﬂ-énﬂ;oﬂén@baﬂlby the primary layer 40 is preferably
set to be a value between the standard potential of the base 2 and the
standard potential of the coating |ayer 3 Is preferred that
the primry | ajeFther; LhQOPREBABY layemt@ may b@ﬂ%h@l’f%’%“hﬁﬁzﬁ §ipBrenti al

| It esdl nd&het &?ﬂmllbﬂ:?vet%n pé@@:{.ﬁé araﬁ&rt@ p@imtl athidh t mgt brsenedl ?Bs}t t he
St andar otentila (0] a n S | Si e (0]
ot foo veRPESEnBg,  tatrleRl et T ta (i o s oot She: BrSe

di fferenee Iampdred hef baseh? chediichd ctcraeta‘tmyaﬂiayiancBude hakidattonr osi on

ey ErhAEnERY Ao el e £ | CRERGEREREY ° AR Of (BB RAREL!  Len

mat eri al ri mar 0 inc € metal s suc
Sn, Zn, Agrblonlz@djlonTu trEetlet Cracld #Hdningl i leeidal Bé9§t€9hif§iem ng at

| east ongreambhie aQ@kslmﬁataﬁﬁﬁa@hgmtﬂkmr?é Iefale%tﬂ&tyasle ¢eanemads ,f or med
of at |east one of the above-nentioned netal materials; a mxture of two

or nmore 8R4t ﬁ€§elﬁ‘§f3er| al's. Exanples of the netal conpound incl ude
metallic oxide, netallic nitride, netallic

The standard potential of the primary layer 40 is
preferably set to be a value between the standard potential of
the base 2 and the standard potential of the coating layer 3.
Namely, it is preferred that the primary layer 40 is formed of
amaterial of which standard potential lies in the range between
the standard potential of the base 2 and the standard potential
of the coating layer 3. This makes it possible to effectively
prevent corrosion from being caused by the potential difference
between the base 2 and the coating layer 3, that is corrosion
caused by the contact of the difference metals

Example of the constituent material of the primary layer
40 include metals such as Ni, Cu, Au, P4, Sn, Zn, Ag, In, Co,
Ti, Fe, Al, Cr, Ir and the like; alloys containing at least one
of the above-mentioned metal materials; metal compounds formed
of at least one of the above-mentioned metal materials; a
mixture of two or more of these materials. Examples of themetal
compound include metallic oxide, metallic nitride, metallic
carbide, and the like.

Further, it is preferred that the constituent material

of the primary layer 40 includes at least one of the constituent
material of the base 2 and the constituent material of the
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carbide, and the like. Further, it is preferred that the constituent
material of the primary |layer 40 includes at |east one of the constituent
mat eri al vo® o2/bs3base 2 and the constituent material of theCT/I®1IMIN2/ 50331
PCT/ JPOL/ 11153 coating layer 3. This nmakes it possible to inprove the
adhesi on between the base 2 and the coating | ayer 3. The average thickness
of the primary layer 40 is not particularly limted to a specific value,
but it should preferably lie in'the range of 0.1 - 20.0 m and nore

pr ef er ablcpatling layd:ha. r dfilyes olak@s5it pd@s@bhento Linprbeeaiter agbeshonkness of
the primry laye O.Ls.l 8s t ve: tkoned lower limt val ue,
there ig%ae)éwgg}s{sft“%él P%‘%et Eatgnfihgﬁgf FQ%{-@g? ffﬁgggrg\'/i sion of the primry

| ayer 40 is not fully exhibited. On the other hand, if the average

thickness of t#gePhyEREYe HtRARKnEQsCHICRER S erdpait | ppedsupper |init
value, there 1Is tendency that dispersion in the thickness at varioQus

por t i ons PagticHdaplymakiii 8 r t20 HeEBRESILSr §E2 148 t RBE, theSPABERNAl

stress ofrferBbhyerde haveke Q%%g@":‘&f bi.gh, 2bheneby ahaabrgpresekhgigase that
cracks are liable to occur. As described above, by formng the primary

| ayer 401d# iPhéheyurpage 8Ff O0he Hadl.2 “Phe adhesi on between the base 2 and
the coating layer 3 as well as the corrosion resistance of the ornanental

part 1B becone . esyl can
have especi al | %/%%%%%Aﬁitgﬁléﬁp%g (?ﬁ tﬁ“lel ggﬁggg&g?gggﬁo tlgsr_%gggot ed
that al t Wbagh the t lebovexapitdagitshn lPWer helavkini NG ltiee pFh&Bey dsay@r 40 is
formed o os%&%i@@&&r?hﬁ%rEﬁﬁee@%ebmeo?aﬁﬁezprb%ibgoﬁuﬁkl%h@nbrﬁﬁékﬁthe

primary [ayer 40 iS5 formed_gon at | east a part of the surface of the base
2 layer 40 is not fully exhibited.

On the other hand, if the average thickness of the primary
layer 40 exceeds the above-mentioned upper limit value, there
is tendency that dispersion in the thickness at various portions
of the primary layer 40 becomes large. Further, the internal
stress of the primary layer becomes high, thereby leading to

the case that cracks are liable to occur.

As described above, by forming the primary layer 40 on
the surface of the base 2, the adhesion between the base 2 and
the coating layer 3 as well as the corrosion resistance of the
ornamental part 1B become more excellent. As a result, the

ornamental part 1B can have especially excellent durability.

In this regard, it is to be noted that although in the
example shown in the drawing the primary layer 40 is formed on
the entire surface of the base 2, it is sufficient that the
primary layer 40 is formed on at least a part of the surface
of the base 2.

Further, it is to be noted that the composition of the
primary layer 40 at respective portions thereof may have uniform
distribution or non-uniform distribution. For example, the

contents of the constituents of the primary layer 40 may be
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Further, it is to be noted that the conposition of the primary |ayer 40 at
respective portions thereof may have uniform distribution or non-uniform
di st ri butwon2/5Bsr exanple, the contents of the constituehCBIRHf/1UITS primary
| ayer 40 may be 19 WO 02/50331 PCT/JP01/11153 gradually changed in the

t hi ckness direction thereof, that is, graded materials may be used.
Furthernore, the primary layer 40 is not limted to one that functions as
a buffer layer. For exanple, the primary |ayer 40 nay have anot her

f uncti ongrhdtapigvemngebinoshe tiicknedeidigecadondtiereny, sthatage, that is

during thahéHEFHE%EEa%Qema te8 QLefOrmnng the coating layer 3. Next, a

description w h regard to a third enbodi nent of the surface
treatment nethod of the present invention and an ornanental part produced

by the nethod. FErgheﬁmbfea O PTisRElY ABFerviieW MG 1Showed ke sHEf ace
treatment nethod of the third enbodlnent of _the gresent I nvention and an

or nanent aPabafiRFEdance8sne PHEEREL HETST-n FATsC¥BMPREti bRS PEMET¥o pe

not ed t hahythesd aalyoang andenet mﬂu@m@@ neetphgvehts Borfmase dir €abrent
nmet hod og the _thi % nbod nt and ge orn nental art rod G dtgﬁ t he
net hod PERE ‘ﬁ?‘g}s? ?ﬁ898| f oS SEEALY %rﬁjt d

second esbedi mEnEsrmang ahdesoatpngohaYGr Bhe common p0|nts therebetmeen
is omtted. As shown in Fig. 3, the surface treatnment method of this third
embodi nent i ncl udes the steps of formng a first primary layer 41, a
second pri mar yNe#Yera Aesgrdpdion wd-ldr Pealgde aybth vRpant des & ?{‘deon at

| east a pabbdlfiedtr 3@ e tdersacd a@@eafcmeﬂtb&@%%d( K. tﬁ%@ p86sedd) and
formng a coatlnﬂ | ayer 3 made of _a stalnleé eel o t a part of
e

the surf 3B¥SPE1PRe aNHLARGORPARERT AL aPBF L 4BTRYURE ngYoF HF Baatlng met hod
(Fig.
Fig. 3 is a cross-sectional view which shows the surface
treatment method of the third embodiment of the present

invention and an ornamental part produced by the method.

In this connection, it is to be noted that the following
description concerning the surface treatment method of the
third embodiment and the ornamental part produced by the method
is mainly focused to the different points from the first and
second embodiments, and a description for the common points

therebetween is omitted.

As shown in Fig. 3, the surface treatment method of this
third embodiment includes the steps of forming a first primary
layer 41, a second primary layer 42 and a third primary layer
43 successively on at least a part (Fig. 3a) of the surface of
a base 2 (Fig. 3b, 3¢, 3d) and forming a coating layer 3 made
of a stainless steel on at least a part of the surface of the
third primary layer 43 by means of a dry plating method (Fig.
3e).

Namely, the surface treatment method of the third

embodiment is the same as that of the first embodiment excepting

that the first primary layer 41, the second primary layer 42
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3e). Nanmely, the surface treatnent nethod of the third enbodinent is the
sane as that of the first enbodi nent excepting that the first primry
| ayer 41wohzssecond prinmary |ayer 42 20 WO 02/ 50331 PCTPOROHVIAIEB3 and
the third primary |ayer 43 are formed successively in this, order on at
| east a part of the surface of the base 2 before the formation of the
coating |layer 3. Hereinbelow a detailed description will be nmade with
regard to the first primary |ayer 41, the second primary |ayer 42 and the
third prandrthd Hhdrddprimesyetayeelds. arpi Fermed |snroedsialy Thethis st
primary fea e e T primary
| ayer 418 as a%%d%€t$%% qﬁQﬂﬁ%?Sﬁ?#g' %%r% éhegﬁe%ﬂ%eFégg Ee%£f g%e 2 and
t he secoR@epterarlirnyef the geahipy b%Y%If%nctlon for repairing holes or
flaws of the base 2 by IeveIrng Exanpl es of the nmethod for formng the
first primary |la 41 incl ude met | ati ng, net hod such as el ectrol ytic
pl ati ng, |nneﬁ%$éﬁP?F%EVng @?E%%} edesSpF LR FhgR aftlt nRe | peee WhERG cal
\d/aporI depegai-dotrb &Wfﬁ.&sthpfmirpﬂayem a&rratﬁé/&edc&ﬁfprmary mpl?f he 1ike;
ry plati t ¢ch.as vacuu evaporation att rlng, I on plating,
ot Do F2RaBE FBS EHERe Bl REHY LEYERTET o BhepaBRRbR Y. 20 chem cal
treatnent such as oxidation treatnent, nitrization treatnent, and the like
agai nst the . 3ﬂ§f Anong t hese net hods, the wet plating
met hod and dry 5Pg%fn§£ﬁ%$~% e partrcularly preferred By using the wet
plating method or dry plating method as the method for formng the first

primary |ayer dde #hestipsinmabyivdfer layas 4briides eas baveasspesi al |y

excellen% ad8e5|on
ase -

The first primary layer 41 has a function for improving
the adhesion between the base 2 and the second primary layer
42 as well as a function for repairing holes or flaws of the
base 2 by leveling.

Examples of the method for forming the first primary layer
41 include wet plating method such as electrolytic plating,
immersion plating, electroless plating and the like; chemical
vapor deposition such as thermal CVD, plasma CVD, laser CVD,
and the like; dry plating method such as vacuum evaporation,
spattering, ion plating, and the like; thermal spraying;
bonding of metal foil; and chemical treatment such as oxidation
treatment, nitrization treatment, and the like against the
surface of the base 2. Among these methods, the wet plating
method and dry plating method are particularly preferred.

By using the wet plating method or dry plating method as
the method for forming the first primary layer 41, the first
primary layer 41 formed can have especially excellent adhesion
against the base 2. As a result, the obtained ornamental part
1C can have especially excellent durability.

Example of the constituent material of the first primary
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agai nst the base 2. As a result, the obtained ornanental part 1C can have
especially excellent durability. Exanple of the constituent material of the
first priwaoyso32e. WO 02/50331 PCT/JPOL/ 11153 |ayer 41 ineChdeimetsal s such
as Cu, Sn, N, Zn, Fe, In, Co, Al and the like; alloys containing at |east
one of the above-nentioned netal materials; netal conpounds formed of at

| east one of the above-nentioned netal materials; a mxture of two or nore
of these materials. Exanples of the netal conpound include netallic oxide,
met al | i clayeri 4, imelede inetzelhisdeh andCut | Nds. Zﬁurlt‘aerln,i Coi,sApreferred

that theaﬁgnsgh%ueﬂkgat eéii‘bysOfcéﬁ]ﬁf{ﬂﬂf’ﬁé péwbase gtay hetloknchydes at

| east one of consfituent” materi the const it uent

mat er | al abgverpensiepsd E@F%r@ﬁ%ﬁﬂél%?me‘mllscﬁﬂ?@gnﬂﬁ fogugdiod as

further hERLeVéend sx %ﬂ@eéb%‘ebﬂéﬂ\@f@nécﬁ‘%e%slem%téﬁlﬁaﬁ.ge Slik@ite bayer 42.
The average thickness of the first rlnar%mpbger 41 is nat particularly

limted tHOLTFOLS PE Wi Materipd Sshdiy g Eheynetal FRMPRENHANge  of

0.1 - 20ifcpudeanstaDrEc pkeher, aldtallicenibribe, tga 1dfc datbiddfaflagym | f
t he average ﬁfh%}ckness of the first primary layer 41 is |less than the

above- e &t®rower linit value, there is a possibility that the effect
of the provision of the first primary layer 41 is not fully exhibited. On

the other handg,jfpLhe %e%eggréfaﬁ%f é;c{ J:tGI'Iée Jdnrssc&turéwtnméxekmr 41

exceeds the above-nentione there 1s tendency t
di spersi ©F ithe: Hansh oaieraratlaney dik ippledensabf Lepstf prat ofr fcﬁﬁry | ayer

41 beconggnlsdig8entUhibeFial dethdtRAb aid ehe &dnderdddshaRbi-aBly | ayer
41 becones hlge t hereb ,Ieadlfg to the ceﬁe that cracks are !LI able to
occur. of 'second primary yer 42. is makes it possible

further improve the adhesion between the base 2 and the primary

layer 42.

The average thickness of the first primary layer 41 is
not particularly limited to a specific value, but it should
preferably lie in the range of 0.1 - 20.0 pm, and more preferably
lie in the range of 0.5 - 10,0 pm.

If the average thickness of the first primary layer 41
is less than the above-mentioned lower limit value, there is
a possibility that the effect of the provision of the first
primary layer 41 is not fully exhibited.

On the other hand, if the average thickness of the first
primary layer 41 exceeds the above-mentioned upper limit value,
there is tendency that dispersion in the thickness at various
portions of the first primary layer 41 becomes large. Further,
the internal stress of the first primary layer 41 becomes high,
thereby leading to the case that cracks are liable to occur.

In this regard, it is to be noted that although in the
example shown in the drawing the £irst primary layer 41 is formed
on the entire surface of the base 2, it is sufficient that the

first primary layer 41 is formed on at least a part of the surface
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In this regard, it is to be noted that although in the exanple shown in
the drawing the first primary layer 41 is formed on the entire surface of
t he base w0 02/50388 sufficient that the first primry |ayePCWIPG181f58r med on
at least a part of the surface 22 WO 02/50331 PCT/JP01/11153 of the base
2. Further, it is to be noted that the conposition of the first primary

| ayer 41 at respective portions thereof may have wuniformdistribution or
non-uni formdi stribution. For exanple, the contents of the constituents of
t he firsef ptherdryse ader 41 may be gradually changed in the thickness
direction thereof, that is, graded materials may be used. <Second Primary
Layer> Next, the second primary layer 42 is formed on the surface of the
first primary Fustden] itTHE decbsdnpitefathatalee qompanttiensofisthe buffer
layer  whisbt RS 189ePOi et 2kbspbbteienserbaieahaRd SHhayatsre t her eof,
that is the first I%rl,matr)é(r I%gr 41 and the _o&po_ ite surface thereof, that
is the tPRHEOHR AAEETIPRFAPTAAE nEg- upLLppm Al WD ¢ FRZceFP s si bl e
Ei Of fef f ecthd edoh HmeL BE ?oé I’(!Iﬁ’ifﬂﬂi.tlid’rﬂfﬁl be€i tige cALISEI ;ﬁ:;d.rrtdﬁ:@r payentdnl |

i fference hetween t | st I,ar, er. 41 and.the thir rimary |ayer
23, thatiig B¢ el chtngd i che, SRECE SR8 et AP F b hR SR s o
netal s. Exabples gfadded meténdaisrmiprive ngsedhe second prinmary |ayer 42

i nclude wet plating nethod such as electrolytic plating, inmersion
plating, electroless plating and the |ike; chem cal vapor deposition such
as thermal CVOSYFRhF AWMLY dsafeXX/D, and the like; dry plating nethod
such as vacuum evaporation, spattering, ion plating, and the |ike; thernal
spraying:  bonging ofo"Eidind Bhinayh SPSUuSA s ELSRLIERS tHichudPagy ! dation

of the first primary layer 41.

The second primary layer 42 functions as a buffer layer
which buffers the potential difference between one surface
thereof, that is the first primary layer 41 and the opposite
surface thereof, that is the third primary layer 43, for example.
Thereby, it becomes possible to effectively prevent corrosion
from being caused by the potential difference between the first
primary layer 41 and the third primary layer 43, that is
corrosion caused by the contact of the different kinds of

metals.

Examples of the method for forming the second primary
layer 42 include wet plating method such as electrolytic plating,
immersion plating, electroless plating and the like; chemical
vapor deposition such as thermal CVD, plasma CVD, laser CVD,
and the like; dry plating method such as vacuum evaporation,
spattering, ion plating, and the like; thermal spraying;
bonding of metal foil; and chemical treatment such as oxidation
treatment, nitrization treatment, and the like against the
surface of the first primary layer 41. Among these methods,
the wet plating method and dry plating method are particularly

preferred.
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treatment, nitrization treatnent, and the |ike against the surface of the
first primary |ayer 41. Anong these nethods, the wet plating nethod and
dry pl atiwgoxshod are particularly preferred. 23 WO 02/ BOB3H01/11153

PCT/ JP01/ 11153 By using the wet plating nmethod or dry plating nmethod as
the method for formng the second prinmary |ayer 42, the second primary

| ayer 42 fornmed can have especially excell ent adhesion against the first
primary layer 41. As a result, the obtained ornanental part 1C can have
especi al | y exc8yl esindurtebiveitt plathagsreiived dmpirenplating md%h@b@@nd

primary 't@»éeﬁ.e%ﬁoasfoprf%fﬁﬁ@ ¥h§e§eé<9n@epﬁ ﬁa @E\A@@.n L 3

potenti al e first primary layer 4 t andar d otentla of t he
third priREmManYa}ayesdt2 KeFped can 11%’%)%9@?#@@1’?%?5"@%@% éshesien mary

layer 42 dda it Ree0f 1 As PRy Qhﬁr\é@ &0, standardsupet emé dptdiged n the
range between the standa otentia

the first primary |ayer, 41 and the
G andar d FOAITERL GRTENSC B8R oY oo TREGHT b ke THART AR T ponsi bl o
to effectively prevent corrosion from bei ng caused by the potenti al
di fference en, th rst t.he third pr | ayer
23, that s corfBorbRraataap et e, PiE seo R erinpryy AaPeRid 205 o
nmet al s Brergfegraiflyt hetctmé:te amlumm@ﬂn dthet h‘easécnﬂcpcmemmeyl dfayer 42
i ncl ude rﬁfealf?l.r%%cprﬁﬁnapg’ ?gerzﬁ'l &fa Eﬂ\% Ribtentiia d he

one of the

like; alloys contalnin ast ove ntione rret a
mat er i al Ehimd BF”@@W&@W&Q? 43r MRl ltIJeSaEF'a%ﬁ’ér%‘ﬁ et EBeweaesst i oned

met al nﬁt;ﬁﬁ_nﬂix%ﬁ 1aayar.xt4g e.L@ffoirH‘@dobanrﬁa@ér&ﬁ@safﬁ%guﬂsa:axﬁ@:@' es of
t he net al r;r_})tt d |nclud rretalll xi de, tallcgptrlde netallic

car bi de, Pé’ritd5 LiRE. 1R} ehé:lanqq edwer: EPP et ROt $dnt

mat eri al the first primary layer 41 and the standard potential of the
second primary layer 43. This makes it possible to effectively
pPrevent corrosion from being caused by the potential difference
between the first primary layer 41 and the third primary layer
43, that is corrosion caused by the contact of the different

kinds of metals

Example of the constituent material of the second primary
layer 42 include metals such as Cu, Sn, Zn, Fe, In, Ag, Au, Pd,
Ti, Cr and the like; alloys containing at least one of the
above-mentioned metal materials; metal compounds formed of at
least one of the above-mentioned metal materials; a mixture of
two or more of these materials. Examples of the metal compound
include metallic oxide, metallic nitride, metallic carbide, and
the like.

Further, it is preferred that the constituent material
of the second primary layer 42 includes at least one of the
constituent material of the first primary layer 41 and the
constituent material of the third primary layer 43. 1In other
words, it is preferred that the adjacent two primary layers are
formed of materials containing the same or common element. This
makes it possible to further improve the adhesion between the

adjacent two primary layers. In particular, when the
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of the second primary |layer 42 includes at | east one of the constituent
material of the first primary |ayer 41 and the <constituent material of the
third priweoysddayer 43. In other words, it is preferred PORIPthe15ad] acent
two primary layers are formed of materials containing the sane or comon
element. This makes it possible to further inprove the adhesi on between
the adjacent two primary |ayers. In particular, when the 24 WO 02/50331
PCT/ JP01/ 11153 above-nentioned sane elenent is Cu, the adhesion between

t he twoabdyaceentpeoiedryahayekandier dreSesbde adhgsdroebetneenThkeaver age
t hi cknes f gk opds pri | |, C imted to a
O A e B I e SR IETN
hum and nore preferably Ilie in the range of 0.5 - 10.0 m |If the average

thi ckness of tiige SBFOFEGP NN ESRY BE e éécéﬁéspﬁimfy heyakoye- ignt i oned
lower Iimt value, there is .a gOSSIbI|It¥_that the effect of the grOVISIOH
of the sRebnBRThtPHARYLYayeiiked; €0 ndt SPEPLILExRbIEedPu BNt el HEr hand,

i f the aypepgpabliyckiness e £BRgEVFOOUL PLOMBNMM,| aHE@more BXELEHSDIE
above- nenti oped nger | i m ¥a|ue, there is tendency that dispersion in
the thi ckh@si2atNGaFPBEE poPtPonst®fOt¥R- second primary |ayer 42 becones

| arge. Further, the internal stress of the second prinmary |ayer 42 becones

i gh, ther ebyr} eal ngy i dd1na8RRoLAL CEACKS A Iiallayt 9a08¢UER N thi s

regard, it is to note at although in the exarple shown™in t
drawi ng #feleseoreapriharabegdientiqned fawary Idmithgadueir Enetef 4€e of the

first pranpéysiByeit$lindt the stfddiCicnttHedroiNSisacordtAbi §8EYnGayer 42
is formed on at _|east a part of tﬂf surﬁage of the first primary |ayer 41.
Furt her , PFAMAEY ol 88T 04pefiolRYE FRLLYifEPLBAEBSition of the second primary

| ayer 42 at respective portions thereof may
On the other hand, if the average thickness of the second
pPrimary layer 42 exceeds the above-mentioned upper 1imit value,
there is tendency that dispersion in the thickness at various
portions of the second primary layer 42 becomes large. Further,
the internal stress of the second primary layer 42 becomes high,

thereby leading to the case that cracks are liable to occur.

In this regard, it is to be noted that although in the
example shown in the drawing the second primary layer 42 is
formed on the entire surface of the first primary layer 41, it
is sufficient that the second primary layer 42 is formed on at
least a part of the surface of the first primary layer 41.

Further, it is also to be noted that the composition of
the second primary layer 42 at respective portions thereof may
have uniform distribution or non-uniform distribution. For
example, the contents of the constituents of the second primary
layer 42 may be gradually changed in the thickness direction
thereof, that is, graded materials may be used.

<Third Primary Layer)

The third primary layer 43 is formed on the second primary
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have uni formdi stribution or non-uniformdistribution. For exanple, the
contents of the constituents of the second primary |ayer 42 nay be
gradual | wa@hasiged i n the thickness direction thereof, the€TARyI/1grsaded
materials may be used. <Third Primary Layer> The third primary |ayer 43 is
formed on the second primary 25 WO 02/50331 PCT/JP01/11153 |ayer 42. The
third primary | ayer 43 has a function for inproving the adhesion between
the second primary |ayer 42 and the coating layer 3 as well as a function
for prevéayeng4zorrosion frombeing caused during storage, that is during
the tinme until the step of formng the coating layer 3 is carried out.
Exanpl es of the method for formng the third prinmary layer 43 include wet
pl ating net hodTkecthisd awigany yeyerptathay,a fuparignodop dnprgVing

el ectrol efs JHddifh BQ@wEQﬁ ﬂﬂégecsharﬂﬁ%larwﬂagérd@paﬁatﬁwcéaﬁbn s
thermal CVD, plasma CVD, | aser . and pl atlng met hod such

ry
as vacuuﬁfﬁ§9§p?o'?%t"ﬁed# as gobiRetioR ForRFeeR t g CoRFoEALN 108 beLRY Ny

Sprayi Nngcaubeadawsing sfmlaégé Pithatand ahefhgathé rephideiitiueheasteoyi dation
treatnent?ngltrlzat%ﬁn tre and_the like aﬁalagt the surface of the

second pPFnafPy"i8Je 22°°ﬁ ﬁﬁggﬁ fetfiof8rrif t plating nethod and
dry plating nethod are partlcul arly preferred. By using the wet plating

method or dry g%gﬁ%fgs%%tbﬁgnfesch hﬁ%ﬂ?&mﬁgggéhé %M%fﬁﬁa@ﬁw cPrimary

| ayer 43, the primary an have ecl excel | ent
adhe5|on43agaph9ﬂetWetspééﬁdnsrmﬁ§h9dlay@h as. eAQCErPéYEFF Piﬂélﬁﬁtalned

or nament ﬁlmn@é&ioﬁci)i:ﬁ{‘ ﬂik? eefécp@fdlaéésvp%ceghbeaﬁdd@ﬁ@mﬂmet Ych&x@pphe of the

constituent naterial rinmary ayer 43 incl ude netals such as
Ni . Au papo;ggdep@sq:ﬁon-rﬁuc@as t ermal CVD plasma CVD, laser CVD,

and the like; dry plating method such as vacuum evaporation,
spattering, ion plating, and the like; thermal spraying:;
bonding of metal foil; and chemical treatment such as oxidation
treatment, nitrization treatment, and the like against the
surface of the second primary layer 42. Among these methods,
the wet plating method and dry plating method are particularly

preferred.

By using the wet plating method or dry plating method as
the method for forming the third primary layer 43, the third
primary layer 43 formed can have especially excellent adhesion
against the second primary layer 42. As a result, the obtained
ornamental part 1C can have especially excellent durability.

Example of the constituent material of the third primary
layer 43 include metals such as Ni, Au, P4, Ag, Fe, In, Ti, Cr,
Sn, Cu, Pt, Rh, Ru and the like; alloys containing at least one
of the above-mentioned metal materials; metal compounds formed
of at least one of the above-mentioned metal materials; a
mixture of two or more of these materials. Examples of themetal
compound include metallic oxide, metallic nitride, metallic
carbide, and the like.

Further, it is preferred that the constituent material
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Sn, Cu, Pt, Rh, Ru and the |like; alloys containing at |east one of the
above-nentioned netal materials; netal conpounds forned of at |east one of
t he abovaveensizened netal materials; a mxture of two orpPaDIRIIAf1IBhese
materi als. Exanples of the nmetal conpound include netallic oxide, netallic
nitride, netallic carbide, and the like. Further, it is preferred that the
constituent material 26 WO 02/50331 PCT/JPOL/ 11153 of the third primry

| ayer 43 includes at |east one of the constituent material of the second
pri mary ¢hythe4phind phemarpniayededt dacdudgs aft tﬂ@@ﬁitoemimgbﬂ ayee 3. This

mekes i tcoReesthist itaddFideros “Pt'ié’@eé&?d BYPeASA 2 Lhiga sggond

primary layer 42 and the coating | ayer avera € th| ckness of the
third preeRsyitesat mategialh @t pE]P%%B‘PE%’P? :f-%ﬁ‘i’?e%l t&'fhl%dﬁ%‘ﬁﬁi d%al ue,

but it Sﬁ@#éﬂbl@r@éef@bﬁmaﬂ'|ﬂnpfb¢fé1€‘t1ﬁ@%@§1&11a afts® Phle Beddrh Nore
%e average thickness of

r ef era lie jn_the m
ltohe t hi r ‘?"Iﬁ%ri/aY%E/e‘%i ﬁg‘fi@‘? e‘é%a?;}'ﬁ’;\ﬁ’l :{%ée% ve-mentioned |ower limt

value, there is a possibility that the effect of the provision of the

hird GPTE T YRl A d 310 fdlld o eXILDE e OO hE, oL fIBE NEg o 1 T e

aver age thi ckness of 1 rimary layer excee
above- nemet omntwpbarly rﬂimwﬁ@eto a2 hepeclisic enafbpey bhbtitisipewrkdon in

t he thi he | r CONES
P e b i S A R S e et
high, théeeby tlé%dﬁ‘@pfe % hk. %asét%aw“cracks are liable to occur. In this
regard, it is to be noted that although in the exanple shown in the

drawi ng the thj rimary |la 3 is farned n hhe entire surface of the
Cooonaor rar vt Sl PP L cielst, o TRe iR LSRR SRR o5 aver 43
i s fornmetsohest tteastthe above-mentioned lower limit value, there is
a possibility'that the effect of the provision of the third
primary layer 43 is not fully exhibited.

On the other hand, if the average thickness of the third
primary layer 43 exceeds the above-mentioned upper limit value,
there is tendency that dispersion in the thickness at various
portions of the third primary layer 43 becomes large. Further,
the internal stress of the third primary layer 43 becomes high,

thereby leading to the case that cracks are liable to occur.

In this regard, it is to be noted that although in the
example shown in the drawing the third primary layer 43 is formed
on the entire surface of the second primary layer 42, it is
sufficient that the third primary layer 43 is formed‘on at least

a part of the surface of the second primary layer 42.

Further, it is also to be noted that the composition of
the third primary layer 43 at respective portions thereof may
have uniform distribution or non-uniform distribution. For
example, the contents of the constituents of the third primary
layer 43 may be gradually changed in the thickness direction

thereof, that is, graded materials may be used.
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a part of the surface of the second primary |layer 42. Further, it is also

to be noted that the conposition of the third primary |ayer 43 at

respect i weopusa3Bons t hereof may have uni form di stributi oRCDOIPCIAMESANI f orm

di stribution. For exanple, the contents of the constituents of the third

primary |ayer 43 may be gradually changed in the thickness direction

thereof, that is, graded materials nay be used. 27 WD 02/50331

PCT/ JP01/ 11153 As descri bed above, by lamnating the fist primary |ayer

41, the secondAprdemurniledl ebox2, dryl Mamenadtiing phengist tpa)imarmlamﬂrt he

surface t S t 2 and
81, #}gye%ae%%r fd g!hh]%kgojr? ggf 43 NG LIRS tﬂﬁ@ﬁfﬁﬁ}& 1% m 3

t he- coati ng Sl on resistance part 1C

becons neR e SIEaRe, ohdhe base|2 1n ines ordarentle agdesiro bakvRaDe
especi al tie oxesd lzeahd He @Qb'th.h}é 1&&9&@\@511(1' thé %ot&o@',@.oﬁhofégléhaﬁcé' st

primary | ayer 41 secon rimary |layer 42 and the thi primary |ayer
43 are fbithe rﬂl‘"tpt?d“etrﬂ:allhBégthg |br?d’Ct“FF‘emPEﬁcF?‘8ﬁ§l‘é%tdesp€f FbEﬁSHiBB\'/e and
t hese Iayné naxnhméﬁtauhepafunclconeankbhavabeéﬁmecaammycreﬁbemmentlI be
nmade vvit(g a:lrd to a fourth enbodi ment of the surface treatnent nethod of
the preSBRECHATEYti on and an ornanmental part produced by the method. Fig.
4 is a cross-sectional view which shows the surface treatnent nethod of
the fourth enb of + t VT1ghe n n al, 1 part
produced by thg%rrgtgﬁ 1anﬂteh1${5%?gn%tr?etcét¢on |?’Ils&t grgﬂagﬁo?gga%hg% t he

fol |l ow nﬁhed%%éw%qu}@hééhfﬁifn@%&r@m ébérﬂrbﬁ%w Inteiod3ofrehe

fourth ephediimdtednto tth:%s@' Hé’ﬁf@ﬁba{:héaf&n@fzp&%% By sthepeat §88vel s mainly
focused to_the different gm nts fromthe first, second and third

enbodi mefiPd, thRgealagst MY BAVEoPTRRE @Bﬁﬁﬁﬁoﬁﬁrnts t her ebet ween i s

om tted.

Hereinbelow, a description will be made with regard to
a fourth embodiment of the surface treatment method of the

present invention and an ornamental part produced by the method.

Fig. 4 is a cross-sectional view which shows the surface
treatment method of the fourth embodiment of the present

invention and an ornamental part produced by the method.

In this connection, it is to be noted that the following
description concerning the surface treatment method of the
fourth embodiment and the ornamental part produced by the method
is mainly focused to the different points from the £irst, second
and third embodiments, and a description for the common points
therebetween is omitted.

As shown in Fig. 4, the surface treatment method of this
fourth embodiment includes the steps of forming a first primary
layer 41, a second primary layer 42 and a third primary layer
43 successively on at least a part (Fig. 4a) of the surface of
a base 2 (Fig. 4b, 4c, 44), forming a coating layer 3 made of
a stainless steel on at least a part of the surface of the third
primary layer 43 by means of a dry plating method (Fig. 4e),

forming a masking coating 5 on a part of the coating layer 3
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As shown in Fig. 4, the surface treatnment nethod of this fourth enbodi nent
I ncl udes the steps of formng a first primary |ayer 41, a second primary

| ayer 42ve@dd2/s38hird prinmary | ayer 43 successively on atPCEaRL/1a1Par t
(Fig. 4a) of the surface of a base 2 (Fig. 4b, 4c, 4d), form ng a coating
| ayer 3 made of a stainless steel on at |least a part of the surface of the
third primary |layer 43 by neans of a dry plating nethod (Fig. 4e),

form ng a nmasking coating 5 on a part of the coating layer 3 28 WO

02/ 50331 (PCH. D)/ reieFingrtige ot ingr bawer fgprovidedtdng daytewh8rer ovi ded

on a par . i ; | il QM | el easi ng
agent (IRElhg. lﬁ%%&%%?ﬁ?ﬁ{é@%aogﬁdﬁg ggﬁlglgd gg%&%aﬁjtiggﬁﬁﬁel y, the
surface (Fag:mif) mepRodedPVvilRg thar MAskéhPograeand 8§ (RédsafB)as that of

the third enbodi ment excepting that this nmethod further includes the steps
of form'ngamaskin% coatin Fig. 4f),
9

5 on a part of the coating |ayer 3
renmoving the UgEel I‘%eersgrf)"f‘?)%i &é}é%ﬁ‘eé‘tpd}‘?t%‘%r ot h@%ﬂgRPﬁéhcoat i ng
5 i E _not embﬁﬂﬁdegtb?/zs uthbzﬁame agg&ﬁa_ngoagmi thE'trg_.erﬁtg:)dimmt_ éﬁgfepi;mgght he
maski ng at 1,na. . .. <CoatLngq W SKI N at.ng> ter _the
formt LonSBF e mekrba i 3Rc) Bl it MREELND: PO%hi B9 0ebRing"S par
of the sgphédegod eme peatti of theyeoatdngrilgyedf} (Fid dffjaskemgviogting 5
functi ongpasedh (BT 1%?_%5: 3@;’ Hed &G PAFL v@efel‘%h{é‘}@ééﬁq}]g} 8y&kifgcoat ed
oat'i ng t

with the rr_asch ng ] luring the step tfor_renoving e coat_lﬂg | ayer
3 whi ch 5vig nop@rgasidedby usingra PARYing feert (Fhgki4dd -cand raRevERE be used

as the mppki Rgsk§nat icbatinkf st ReNghayg)a function that protects the part of
the coating layer 3 coated with the masking coating 5 during the step for

removi ng the coating |layer 3. However, masking coatings which will be
easi |y renoved<Coathagl afieh Masking Coating)

After the formation of the coating layer 3, a masking
coating 5 is coated on a part of the surface of the coating layer
3 (Fig. 4f). This masking coating 5 functions as a mask that
protects the part of the coating layer 3 coated with the masking
coating 5 during the step for removing the coating layer 3 which
will be described later.

Any types of masking coatings can be used as the masking
coating 5 if they have a function that protects the part of the
coating layer 3 coated with the masking coating 5 during the
step for removing the coating layer 3. However, masking
coatings which will be easily removed in the later masking
coating removal step (described later) are preferred.

Examples of materials for the masking coating 5 include
resin materials such as acryl based resins, polyimide based
resins, polysulfone based resins, epoxy resins, fluorine based
resins, and the like; and metal materials such as Au, Ni, P4,
Cu, Ag, Ti, Cr, and the like.

The method of forming the masking coating 5 is not
particularly limited to a specific method, and various methods
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coating renoval step (described |later) are preferred. Exanples of materials
for the masking coating 5 include resin materials such as acryl based
resins, poOyr/mi3de based resins, polysul fone based resi nSPCERPMM1TESI NS,
fluorine based resins, and the like; and netal materials such as Au, N,
Pd, Cu, Ag, Ti, C, and the like. The nethod of form ng the masking
coating 5 is not particularly [imted to a specific nethod, and various
met hods 29 WO 02/50331 PCT/JPOL1/ 11153 can be used. Exanples of the

met hods ¢aolhglusédppi Bgampbeasiafy thepae bihddg )immisidendippdsigi: ngeatprayi ng,
el ectros k [ I osd .l at} | kes t

ol at i ng. SErRoa el o8 EERPAUPr S A eef S e P b B Eind”

el ectrol e3gctppdepogibhent aeatirg; ehdnfkal likporvakppsating Betkods

thermal sGVYR adl Bt A5 tGY, AdelBeohi ﬁﬁatﬁlﬁ%,péﬁééﬂﬁoi@ébw such
as vacuum evggoratlon, spatteri F&G@I on platin and the _like; thernal

spr ayi ngPlahdtg g FRe 1Ry She 1t ¥ Q??gﬁﬂtﬂ-ﬁ’él HRCRiaFtReH*hg 5 i s
not partvpyl prdymad ieVD edidser ECidnd thel uekebuliriyt pshetihd meteder abl y
lie in thecha?r'l‘rge o(; 100 - 2000t.p qsndtrp)re pref.erablﬁ die in_the range of
500 - 1008°RHT TFCHHDR SHARUTE TN < GPEE S5 e 108 RIS 10Gat PRY 57°Fs | ess

t han t helakevethermabneprapieg: | anidt theal ket here is tendency that

pi nhol es are liable to be produced. This leads to the case that a part of
the coating layer 3 coated with the masking coating 5 is nelted or peeled
of f during thEh&t&frrage rehbokngss hef cbe imeskingeroadtiergc?i bednehter, and

t her ef or gathecaest gt G HARRSA! 86C& 8pebDLiODKAINRA OppeNMBRL akheardg 1D is
| owered. On the other hand, if the average thickness of the masking

coat i ng BTrexeEabiyHe ipdhe FeRIPAfedOtppef 0P itm t 2pdmaxe preferablyt endency
that di speesianthe i&egéhbekpees-alovarjupus portions

If the average thickness of the masking coating 5 is less
than the above-mentioned lower limit value, there is tendency
that pinholes are liable to be produced. This leads to the case
that a part of the coating layer 3 coated with the masking coating
5 ismelted or peeled off Auring the step for removing the coating
layer 3 described later, and therefore the aesthetic appearance
of the obtained ornamental part 1D is lowered.

On the other hand, if the average thickness of the masking
coating 5 exceeds the above-mentioned upper limit value, there
is tendency that dispersion in the thickness at various portions
of the masking coating 5 becomes large. Further, the internal
stress of the masking coating 5 becomes high, thereby leading
to the case that the adhesion between the masking coating 5 and

the coating layer 3 is lowered and cracks are liable to occur.

Furthermore, it is preferred that the masking coating 5
is transparent. This makes it possible to visually observe the
condition of the adhesion with the coating layer 3 from the

outside thereof.

The masking coating 5 is not limited to one that is formed

30



of the masking coating 5 becones |large. Further, the internal stress of

t he maski ng coating 5 becones high, thereby |leading to the case that the
adhesi on wevwemsal t he nasking coating 5 and the coating | BgBIP@/1163| ower ed
and cracks are liable to occur. Furthernore, it is preferred that the
masking coating 5 is transparent. This makes it possible to visually
observe the <condition of the adhesion with the coating |layer 3 fromthe
outside thereof. The masking coating 5 is not limted to one that is forned
30 WO 029530381 mlf/aneommm@&oaﬂmmé.awm dcsugh that ddaisndgiregely3 such
that it fgrxﬂé&efﬁw fof g x%f' !@@'r ?QB&BELQ E%aéﬁfﬂ@'@oaﬁﬂ&sm ng
coating awnga i na ttern ca ornmed by coati ng
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For renovin art of the _masking coating 5 oated on. the

subst ant &P *y}lEﬁ?PFé“asFﬁIF-é’éeoﬁf”’(%@aé éPErﬁ;oq‘%’gféqf’ %‘1‘15 FoueY bR

i rradi atangagt! asethbeasating. part of the masking coating 5 fromwhich the
maski ng coating should be renoved. Exanples of the |aser that can be used
for this purpose include gas |asers such as Ne-He | aser, Ar |aser, CO2

| aser, and theFor'kemovim;/ 4 ppart centhormaskbng | esariny AL viateh; igl ass

I h
aser, ﬁﬁeh%{erthelasgﬁjo S tJhA&e-LYOI‘etB;%gEg%‘I Plf]agé)@g‘:"ﬂgelc%%r ngé ert e

coating layer rov i S not coate
maski ng 2o& mﬁ§h9d| op éﬁﬁ@@@atlﬁlg a Agper bege tpahbalt of tthl?em%‘é]aﬂ‘ﬁg | ayer

3is Cgrébéﬂlﬁ t sug-o8 ahi)@xelttm IESQHinQ%’c@SQtEﬂgtQﬁoiﬁ.}?@tbéﬁ:‘égﬁeéd3 ciandbe
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gas lasers such as Ne-He laser, Ar laser, CO, laser, and the

like; ruby laser; semiconductor laser; YAG laser; glass laser;

YVO, laser; and the like.

<Removal of Coating Layer)

Next, the coating layer 3 provided on the portion which
is not coated with the masking coating 5 is removed (Fig. 4g).

The removal of the coating layer 3 is carried out using
a peeling agent by which the coating layer 3 can be removed but
the masking coating 5 is not substantially melted or peeled off.

The peeling agent used for removing the coating layer 3
is not limited to a specific one, and any types of peeling agents
can be used if they can remove the coating layer 3 but do not
substantially melt or peel off the masking coating 5. However,
peeling agents of fluid type such as liquid type or gas type
are preferred, and among them a liquid type is particularly
preferred. This makes it possible to carry out the removal of
the coating layer 3 easily and reliably.

As for the peeling agent, one kind or a mixture of two
or more kinds selected from the following inorganic solvents
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Is not limted to a specific one, and any types of peeling agents can be
used if they can renove the coating layer 3 but do not substantially nelt
or peel o¥®ovks3naski ng coating 5. However, peeling agenpeT/apoifiiifizd type
such as liquid type or gas type are preferred, and anong thema |iquid
type is particularly preferred. This nmakes it possible to carry out the
renoval of the coating |layer 3 easily and reliably. As for the peeling
agent, one kind or a mxture of two or nore kinds selected fromthe

fol | owi ngnd nergrinic solvents cal WO WG)3IBAr RSTAPDL/ 11153 and organic
sol vents can be used, for exanple. Exanples of the inorganic sol vent
include nitric acid, sulfuric acid, amonia, hydrogen peroxide, water,
carbon di sul fE%RPERF W the AaeKYeRige soaNgnthanrilRde MhRHE ACHE: t he

?R/%%ni c mﬂ@f&édawf%ydﬁmkl k@ﬁﬂ@,e-tbp&wbh ?ﬁ%aﬁé&ﬁ?éﬁ%@&mé%%o@t hylh lketone
, acetope, _diet et one, t i soput et one , methy

i sopropy‘ﬁl%"&ﬁh‘%e' (RAPRYD E?H%ﬂ?eﬁ?o‘%%’, %ﬁ‘fg JFIK% 1H&: al cohol - based
solvents such as nethanol, ethanol, isopropanol, ethylene glycol,

di et hyl ene gl ygol (©) l.vcerin. .and the l.ike; her -based .sol vents such
as di othy et BT es SF i D sy R, Bt

1, 4- di oxswkventes reighirad methyITEEhyl ketpakyMBEY:r aacéTore, diegthyl,

di et hy| oy Gy C e thyTet Buba 61 Nt dhfll GhiyBR) , AOERIS dopkBpyaatd sl ve- based
sol vent s su(g'h " as rreiflﬁy? cel ?osol ve, gt E)B/F)ée os%#ves, b e, osol ve,

S

phenyl ce
and t he(MIER) . £YPheReEangRe ocatHorhDakBie s ot epRosRased FRYKERRE
pent ane, sheRt a9 eme ENEhODEXaRanaNd 146ptof@no ] 08By Lend Y§IREST pbon- based

POl vet suPyEly Ao ohTRe (e i atle, A BN E LR oRlEy

pyrrol e, sthveptensuchnast Gkethykeethher dedbhseprspyVeatisesuch as

N’N'dineihylafmggﬂ$g§eéﬁéﬁé%DME),1,4—dioxane,tetrahydrofuran(THF),
tetrahydropyran (THP), anisole, diethylene glycol dimethyl
ether (diglyme), and the like; cellosolve-based solvents such
as methyl cellosolve, ethyl cellosolve, phenyl cellosolve, and
the like; aliphatic hydrocarbon-based solvent such as hexane,
pentane, heptane, cyclohexane, and the like; aromatic
hydrocarbon-based solvents such as toluene, xylene, benzene,
and the like; aromatic heterocyclic compound-based solvents
such as pyridine, pyrazine, furan, pyrrole, thiophene, and the
like; amide-based solvents such as N,N-dimethylformamide (DMF),
N,N-dimethylacetamide (DMA), and the like; halogen
compound-based solvents such as dichloromethane, chloroform,
1,2-dichloroethane, and the like; ester-based solvents such as
ethyl acetate, methyl acetate, ethyl formate, and the like;
sulfur compound-based solvents such as dimethyl sulfoxide
(DMSO), sulfolane, and the like; nitrile-based solvents such
as acetonitrile, propionitrile, and the like; and organic
acid-based solvents such as formic acid, acetic acid,
trichloroacetic acid, trifluoroacetic acid, hydrogen fluoride
and the like.

In addition, the peeling agent may be a mixture of any
one of the above-mentioned solvents and any one of the
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N, N- di et hyl acet am de (DMA), and the |ike; hal ogen conpound-based sol vents
such as di chl oronet hane, chloroform 1, 2-dichloroethane, and the like;

est er- basead 0xsi3sent s such as ethyl acetate, nethyl acetapeT/Jrtihyis3f or mate,
and the like; sulfur conpound-based sol vents such as di nethyl sulfoxide
(DMSO), sulfolane, and the like; nitrile-based solvents such as
acetonitrile, propionitrile, and the |ike; and organic acid-based solvents
such as formc acid, acetic acid, trichioroacetic acid, trifluoroacetic
aci d, hyﬂoblg@mirmswrthi@t asd abkédlickmatemiaddi siuoh, asheripesid mpident nay

be a m x Eigtgq ov ned | S one of the
32 WO 02%@%%% fg %3?—5@1/ 1?{1Y ea[f)l ogmh%gg'{a(tgha h?‘&r\ﬁ tnd| gf%aﬁ%ll al s such
as nitri Eh‘a%P@Orl% acidr iandghe, Likalr aykaline syitesiaymdrage RsrsQdiume,

phosphorigqaskfae anﬁoeagsimhehyah;@haee q&ttwlw %ysﬂqiklafe SOSH LA um
hydr oxi de, got assi um hydr oxi d hi um énrom caI CI um hydroxi de,

magnesi UAY %b@?d@ag&ﬁﬁﬁﬁf“aPY%‘?ﬂf‘%% ATREALEy iael RS R si um
per nengagatk G¥Mydassmngapespatdyanate (KMnOZ), m&ﬁﬁie\m dd ot nreat e

K2Cr 207 trat t d hl d
e,y deRde ey B PREABEAE NSRS he AA9ES - SrePoRtIet T agent
such as sotifumic akidsulitatiec @Naﬁszma)onld@t@t@sneshlyﬂr@g,e.nwm
per oxi decp s BYAL AEM 108G ERE. 1Rel Ofnd NS dBRIIR olind SBKI O ddirgpati ng

| ayer 3, or s ¥ a peeling _age ping into
a peeli n’ghag%mf@te a(Na st Ayarogepeshgd 16e . elféthTQH%IklP@m% coat i ng

| ayer 3 ppdpbchio®neiddon that it is inmmersed in the liquid state
peel i ng agent, and the |like can be nmentioned. Anong these methods, the

nmet hod of electrolyzing the coating |ayer 3 under the condition that it is
I rersed in thes lfaplithe method for removing the coating layer 3, a

method for spraying a peeling agent, a method for dipping into
a peeling agent of a liquid state, a method of electrolyzing
the coating layer 3 under the condition that it is immersed in
the liquid state peeling agent, and the like can be mentioned.
Among these methods, the method of electrolyzing the coating
layer 3 under the condition that it is immersed in the liguid
state peeling agent is particularly preferred. By using such
a method, it becomes possible to carry out the removal of the

coating layer 3 more readily and reliably.

When the removal of the coating layer 3 is carried out
under the condition that it is immersed in the liquid state
peeling agent, the temperature of the peeling agent is not
particularly limited to a specific wvalue, but it should
preferably lie in the range of 15 to 100°C, more preferably lie
in the range of 30 to 80°C, and most preferably lie in the range
of 40 to 60°C.

If the temperature of the peeling agent is lower than the
above-mentioned lower limit wvalue, it takes a long time to
sufficiently remove a part of the coating layer 3 on which the
masking coating 5 is not provided depending on the thickness
of the coating layer 3 and fhe like, thus leading to the case
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state peeling agent is particularly preferred. By using such a nethod, it
becones possible to carry out the renoval of the coating |ayer 3 nore
readi |y avaorsisdsably. When the renoval of the coating | ayReT/3Pdig1tsarri ed
out under the condition that it is imersed in the liquid state peeling
agent, the tenperature of the peeling agent is not particularly limted to
a specific value, but it should preferably lie in the range of 15 to 100C,
nore preferably lie in the range of 30 to 80C, and nost preferably lie in
t he rangehabftd® pvoddctivitytde thepermimertal pdmet pHelimglewermdis | ower
than the above-nentioned lower |imt value, it takes a long tine to
sufficiently remove a part of the coating layer 3 on which the nasking

coating 5 is roR theowthkrE hgagdentf theokenpRr 2 Hiek dsthe preliadcagertg | ayer
3 and theglhkghet Nusan 6all R Jve it 18R IPpdl Q%&QBBAnPﬂbdﬁelééMSB

t hat the productivity of the ornamental part 1D is i ower ed. @)} the ot her

hand, fv%ét%éhﬁéfié B Sherprebing ﬂ?g?n&gBﬁFom?% Jrﬂ‘@qf‘efiepﬁ&ﬂltnﬁ
above- rremhewmbmm@sshmm andaith@maimhny‘ posmi:acsf ltheapeenialb asenpgeel i ng

agent becone e e v e and .t.he boiling point
of the.p%d %?ﬁg §§gﬁt%éﬁé%‘ﬁﬁsﬁ%ﬂg F@n&@ﬁ g) f g CamSTE St $9e beel i ng
agent reqquleddfﬁorrzamavn@gthbecoaatngglbqyer33bb@mmmsslhmg@e Furt her,
the immersing time into the peeling agent is not particularly limted to a

specific value, but it should preferably lie in the range of 5 to 120
m nutes, and nﬁ‘#%th%?eft@@ab‘myeﬁéng Fimeelpbaddreopesding &gent ARt |If the

'”“EfS'nﬁaktﬂ@ul&k@y¢*¥id¥%@d ngoagﬁnépéélffésv%h%% tﬂ@taﬁﬁyesﬂ8@1d0ned
|l ower limt val ue, case that it. is difficult to sufficiently

renove apﬁﬁf?rﬁpthé18o&P|ﬁ?qeﬁ&ﬂge3°5n5mﬁPcHZPh€Wﬂ¥ﬁﬁ%@ tPH®5 i s not
provi dedptependbhg die in the range of 20 to 60 minutes.

If the immersing time into the peeling agent is less than
the above-mentioned lower limit value, there is a case that it
is difficult to sufficiently remove a part of the coating layer
3 on which the masking coating 5 is not provided depending on
the thickness of the coating layer 3, the temperature of the
peeling agent and the like.

On the other hand, if the immersing time into peeling agent
exceeds the above-mentioned upper 1limit value, the productivity
of the ornamental part 1D tends to be lowered.

<Removal of Masking Coating)>

Thereafter, the masking coating 5 is removed, thereby
obtaining the ornamental part 1D.

Various methods can be used to remove the masking coating
5, but it is preferred to use a masking coating removal agent
by which the masking coating can be removed and substantially

no damage is given to the base 2 and the coating layer 3.

By using such a masking coating removal agent, it is
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t he thickness of the coating layer 3, the tenperature of the peeling agent
and the like. On the other hand, if the imersing tine into peeling agent
exceeds tWeozabwsse- nenti oned upper limt value, the produckCviea/118 t he
ornanental part 1D tends to be | owered. <Renoval of Masking Coati ng>
Thereafter, the masking coating 5 is renoved, thereby obtaining the
ornanental part 1D. Various nethods can be used to renove the masking
coating 5, but it is preferred to use a masking coating renoval agent by
whi ch t heosmishkdeg-acozmiove ¢the beskenyverhEing sulesisddlyi ahfiyreipallkynage i s
given to the base 2 and the coating |ayer 3. By using such a masking
coating renoval agent, it is 34 WO 02/50331 PCT/JP01/ 11153 possible to
renove the madi@ rrgfﬂ’&)"eﬁl{ll@r pligtdigtioand sr dmpgisief oRothearkiedl @f ther tation

i s | MpoSgAlseing heo&t OEerﬁck\eal raag%ﬂmgb%qatlltnqsr %exfakaagenﬁo Bys 4t is
preferable to use a %I%/ pe_gne such as a q% state or gaseous

state. Ahbwid 'ftimﬁnonz? FP&& 1% peIHE Sk hate 2% i IFF SR P F 4P tEge AMPRI
especi al tyem praeigd;ﬁ@d tyde masRINgUSdh B iR SEmo§ ad 0add g 1rse@§p!@d:1ameynt it

becones ﬁos%1 enove the 5aski ng coatin 5 more eas § ? #el i ably.
As for tHe® E&‘?‘?‘. SattSig S EHE 09 Sit hefj Esioyal pgen two or
nor e Ki nliscemé:ecmcmjsibb@n t & ereénavieo wihieg maiskdmga cioatdobvsnneranesasi ani ¢
sol vent s, can. ggz for exanple. Exanples of the inorganic solvent

ri c ac

i ncl ude ni sul furic acid, ammoni a, hydrogen peroxide, water,
carbon disulfide, carbon tetrachloride, and the |Iike. Exanples of the

organi ¢ sol vergs ﬂd%'ﬂ@m&%k@ﬁg 868€Ing SUNSM P agialt 2onEekhvh skhyl ketone
(MEK), acetone, diet vy
mixturé of two or more kinds selected from the following
inorganic solvents and organic solvents can be used, for

example.

Examples of the inorganic solvent include nitric acid,
sulfuric acid, ammonia, hydrogen peroxide, water, carbon

disulfide, carbon tetrachloride, and the like.

Examples of the organic solvents include ketone-based
solvents such as methyl ethyl ketone (MEK), acetone, diethyl
ketone, methyl isobutyl ketone (MIBK), methyl isopropyl ketone
(MIPK), cyclohexanone, and the like; alcohol-based solvents
such as methanol, ethanol, isopropanol, ethylene glycol,
diethylene glycol (DEG), glycerin, and the like; ether-based
solvents such as diethyl ether, diisopropyl ether,
1,2-dimethoxyethane (DME), 1,4-dioxane, tetrahydrofuran (THF),
tetrahydropyran (THP), anisole, diethylene glycol dimethyl
ether (diglyme), and the like; cellosolve-based solvents such
as methyl cellosolve, ethyl cellosolve, phenyl cellosolve, and
the like; aliphatic hydrocarbon-based solvent such as hexane,
pentane, heptane, cyclohexane, and the like; aromatic
hydrocarbon-based solvents such as toluene, xylene, benzene,
and the like; aromatic heterocyclic compound-based solvents
such as pyridine, pyrazine, furan, pyrrole, thiophene, and the
like; amide-based solvents such as N,N-dimethylformamide (DMF),
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ket one, methyl isobutyl ketone (M BK), nethyl isopropyl ketone (M PK),
cycl ohexanone, and the |ike; al cohol -based solvents such as nethanol,

et hanol , w@opswpanol , et hyl ene glycol, diethylene glycol PCDBES1/11BYCeri n,
and the |ike; ether-based solvents such as diethyl ether, diisopropyl
ether, 1, 2-dinethoxyethane(DVE), 1, 4-dioxane, tetrahydrofuran (THF),
tetrahydropyran (THP), anisole, diethylene glycol dinethyl ether
(diglynme), and the like; ceIIosoIve-based sol vents such as nethyl

cel | osol Ngy-@tmgthyled deizmias (dmmw adl |deplM&ke anthladen | i ke; aliphatic
hydr Ocar{?&@ baseb sy es'btl Q“& ?P&ﬂé‘@naﬁ‘éﬁt Giphexane,
and t he e; aromati c rocarbon ase vents such as t uene, Xxyl ene,

benzene, ! %Tl@lfﬂh@#q%@ar&?oﬁﬁ@ Eh%étlé‘redc?étﬁé E@ﬁﬁ@tﬁﬁl‘fﬁdsfesdslé@hv%ﬁlts such

as pyridg 1 PYESZANE, rﬁé’lfl?ﬁ A DL, éi’fhﬁpfﬁfﬁna@éld dfte tHd Keike;
am de- based _sol vents such as N, N-di net h % formam de (DVF), 35 WO 02/ 50331

PCT/JPoﬁ‘iJﬁ‘Es% CHPRE YRR L RR LR ES ( asd,ﬂjmeq@ﬂ I@Jlﬁ%%
conpound¢imsey, sl Mlighes,u@hdthd Qliker omsthane babéaredovents such

1, 2-di chl oroeé?gne d the i ke; Sr- a%eiiqh 0_.IIr ents S(lﬁch as . et hyl

acet at e, “Fet Ry TOhbET 2 e ?R/er?j&% el R SVTR B0
corrpoundadaa@elalasml m@mmm chsrelfdmuswldxﬂu dH:e’C(M/S@)J,d,suI fol ane, and
the |1 KeerLATHLSabEORD SOIY NS PHGREo A AEEIRNA 1 BHOPIARILT] 1 & and

the Iike; organi ¢ acl base vents such as formc aci acetic
acid, trichioroacetic acid, trlfluoroacetlc acid, and the I|ke In

addi tion, the mahnmmaﬁenﬁhé@émﬂg .1 éﬁ@ﬁné&f bbhﬁl:?«ﬂuregﬂﬁ Eﬁeté}ﬂr
above- ment i oned sol vents and a ny one o follomnng t hat acidic
n

mat eri al LSt at%i larlﬁoé’ea&eﬂ‘tloé’tﬁ U??%V%.I&-Fﬁ Mfr BY&N T oPFde %ydr ogen
fl uori defolptwspdws i thati ils, andidhie makerialkalswh reat aritatic saedd as sodi um

hydroxi dg,; PREASS! YRY BY dr QY diSgdd t NEHILDYEL OX1 §5arbRlel] Ut 1uoride,
phosphoric acid, and the 1ike; alkaline materials such as sodium
hydroxide, potassium hydroxide, lithium hydroxide, calcium
hydroxide, magnesium hydroxide, ammonia, and the like; oxidants
such as potassium permanganate (KMnO,), manganese dioxide
(MnO,), potassium dichromate (K,Cr,0,), ozone, concentrated
sulfuric acid, nitric acid, chlorinated lime, hydrogen peroxide,
chinone kind, and the like; and reducing agent such as sodium
thiosulfate (Na,S,03), hydrogen sulfide, hydrogen peroxide,

hydrochinone kind.

As for the method for removing the masking coating 5, a
method for spraying a masking coating removal agent, a method
for dipping into a masking coating removal agent of a liquid
state, a method of electrolyzing the masking coating 5 under
the condition that it is immersed in the liquid state masking
coating removal agent, and the like can be mentioned. Among
these methods, the method of electrolyzing the masking coating
5 under the condition that it is immersed in the liquid state
masking coating removal agent is particularly preferred. By
using such a method, it becomes possible to remove the masking

coating 5 more readily and reliably.
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hydr oxi de, magnesi um hydr oxi de, ammoni a, and the |ike; oxidants such as
pot assi um per manganate (KMnO4), manganese di oxide (MQ2) , potassium

di chr omatweO (¥238207), ozone, concentrated sulfuric acid, PETAPMAIESI d,
chlorinated |ime, hydrogen peroxide, chinone kind, and the |ike; and
reduci ng agent such as sodium thiosulfate (Na2S203) , hydrogen sul fi de,
hydr ogen peroxi de, hydrochinone kind. As for the nethod for renoving the
maski ng coating 5, a nethod for spraying a nasking coating renoval agent,
a nethod for Whepithe ramovalnek Kihemeskiinggceahbudl S dgeaarsied ouuid

state, au:’i‘&éfoghéfcéﬁ&ﬁi&ﬂygﬁé‘g if‘elgaﬁlﬁhé‘ﬂs&@aiﬁ Nehe @l $pgcgondition

that it Is Imersed in the ﬁgﬁ state masking coating rennval agent, and
the |ikemegkRipe TR} IMHEGMONFENgICPResEhediamRALatYee Rit hBg BRsking

el ectrol ¥gafgng %m&%&l agefifald ﬂat Sariiaild ey eendickidoro bhapetiris

I mrer sed | th e atjng. renoval t 1 articularly
breferr R LES T 16 SRS PretRsab Lt Lh8 ottt o TS B9t he
maski ng agdanong predeecabvEndiiy mmdthiel rabdy . o863 O28GWI31 PCT/ JP01/ 11153
When the renoval of the masking coating 5 is carried out under the

condition that it is immersed in the liquid state masking coating renoval
agent, the tenperdtatenperafurenski vige reuHting coarrdngl regevali agent

par t1 oul 251 Yodd idieeh ke?aBOIELALRL1URLHCLoPME i AN delr eteopaply Tie i1

the range of 15 to C, and nore preferably Ite in the range of 30 to
50C. If %héoﬂ&niﬁ%&uF% SPEEASLIRASRAY N IS nEP e e MEFEANEg&IRATERT | Bwer t han
the abOV@e?&ﬂ&iﬂQQﬂl tyehikbkiek s\t #Be mésﬁla{@aoaalhgrwaha rehe Dike,

sufficie maski n a en the thic ss of
the mask 1 BT Srad bt D BT e The’ Ename bR e
productipary mD 1heloweae@ntal part 1D is | owered.

On the other hand, if the temperature of the masking
coating removal agent is higher than the above-mentioned upper
limit, an amount of wvolatilization of the masking coating
removal .agent becomes large depending on the vapor pressure and
the boiling point of the masking coating removal agent, which
shows tendency that an amount of the masking coating removal

agent required for removing the masking coating 5 becomes large.

Further, the immersing time into the masking coating
removal agent is not particularly limited to a specific value,
but it should preferably lie in the range of 5 to 60 minutes,

and more preferably lie in the range of 5 to 30 minutes.

If the immersing time is less than the above-mentioned
lower limit wvalue, there is a case that it is difficult to
sufficiently remove the masking coating 5 depending on the
thickness of the masking coating 5, the temperature of the

masking coating removal agent and the like.
On the other hand, if the immersing time into the masking

coating removal agent exceeds the above-mentioned upper limit

value, the productivity of the ornamental part 1D tends to be
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On the other hand, if the tenperature of the masking coating renoval agent
I s higher than the above-nentioned upper |imt, an anount of

vol ati | i @@ 0s038f t he maski ng coating renoval agent becoR€FJPEIGE3
dependi ng on the vapor pressure and the boiling point of the masking
coating renoval agent, which shows tendency that an anount of the nmasking
coating renoval agent required for renoving the nmasking coating 5 becones
| arge. Further, the imersing time into the nasking coating renpoval agent
is not pbewéxredlarly linmted to a specific value, but it should preferably
lie in the range of 5 to 60 mnutes, and nore preferably lie in the range
of 5to 30 mnutes. If the immersing tine is |less than the above-nentioned
lower |inmt vaudeschépbediapoyenale reRQVing 3 pagitfdf thecoadingukayerent |y

renove tﬁle iMBBKEBAe 8084 5P 0 cHeRPY Bl §aR iRl ngt HE GNESSa@tinghEay@ski ng

coating 5, the tenPerature of _.the masking coating renoval agent and the
like. On>tHetotHeR %ﬁﬁﬁer‘?‘?‘n?ﬂeﬂi‘%%r sing time into the masking coating
renoval agent exceeds t he above-nenti oned upper I|mt val ue, the

d 1D 02/5 331
D S hou) 1115 ol et B bl o BRrso0E° the BEanifayiaren o oft t ne

coati ng begemes @osstlbjlem(tneﬁomsypabteanrsymtutaspatn@ummgommedhérmat| ng

| ayer 3F é%ﬁlgrﬁd%%%h%ﬂfgh%g?agﬁfﬁ&hﬂ eP% éfWérﬁ}Rre?%Bﬁﬁttﬂé the

coating econes possi to for a pattern suc relief

fornmed fPoRtiens o il st theoRPaking Jewée%o’aﬁmgw &pEALY . arBuFrEheved and

the poritonRgdd W@b@hlefs,hep6§§i}bi'él ltayebpBashi lhor&maiRtihdit h@b1orit al so
becones gj(f) ible to %bn nore dis b’Tt'LI nct oI or glfference Wth these

results, CaRithet | PGS EESY tSrh SbF‘ﬁFﬁ 8tSPnaRBARERREAreT 1D

becones tine eokkathé@ndrnamental part 1D becomes more excellent.

In the foregoing, the preferred embodiments of the
surface treatment method of the present invention and the
ornamental parts produced by the method have been described.

However, the present invention is not limited thereto.

For example, although the second embodiment is formed
with one primary layer and the third embodiment is formed with
three primary layers comprised of the first primary layer 41,
the second primary layer 42 and the third primary layer 43, two
or four or more primary layers may be formed. 1In these cases,
it is preferred that one of the primary layers has a function
that relieves the potential difference between the one surface
of the primary layer and the other surface thereof.

Further, it is also preferred that, even in the case where
the two or four or more primary layers are formed as described
above, the adjacent two layers are formed of the materials
containing the same element with each other. This makes it
possible to further improve the adhesion between the adjacent
two layers. Furthermore, if the same element is Cu, the
adhesion between the adjacent two layers becomes especially

excellent.
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In the foregoing, the preferred enbodi nents of the surface treatnent

nmet hod of the present invention and the ornanental parts produced by the
nmet hod have obsssl descri bed. However, the present inventiBaTAR1AGLS3] i mted
thereto. For exanple, although the second enbodinent is forned wth one
primary layer and the third enbodinment is formed with three primary |ayers
conprised of the first primary layer 41, the second primary |ayer 42 and
the third primary layer 43, two or four or nore prinmary |ayers my be
formed. In these cases, it is preferred that one of the primary |ayers has
a function th@’hrrtﬁle‘rﬁl\ﬁc?i% {6 Palerdi e 1 renEroRe! &egarfth%for&% esurface
of the primary |ayer an her surface thereof. Fur is al so
preferrednﬂﬁ§ﬁnﬁ9kﬂPQW¥tmﬂﬁc%ﬁepﬁﬂ%%@e vhEht foPEPtRSEAVEr lageE Fotmary

| ayers arlenﬂﬁvm@ aSardl?ﬁﬁfthé)Ed ahﬁyecoﬁh&nﬂﬁ‘hﬁﬁ@ﬂt twathayemns amrgd or med
of the materjals cont |n| ng t he sgi’{g ° enen h each other. This makes
0 d

it possiPte1Emags heFt Vg SN et%@%‘ﬂrfh’ég afiCATOFOt o
| ayers. Ewst:fsefamfeeprbberlng s‘a@mleénermﬁlsmzﬁe pﬁ:bperag‘he;sa’oér lyﬁfdae:’en t he

adj acent twQ | ayers b Speci eIIe 0
PCT/JPOIIW%FW ?Piern% O?E % e ése‘rﬁv i nv]é |oﬁar\{%%p RSt JttyHe

or nanent e&nqﬁafdlamﬂ.omtp:mlmmnw.a gudottdet ilikd dyerthfadr pantpr ovi ng
anti-rust, anti-contam nation, anti-dim and anti-damage effects and the
i ke by i rrpartl ng corrosion resistance property, weather resistance
property, wat eﬂoﬁﬁ@aﬁrrp#&p&hﬁyfoBFth@B‘é‘?dh‘F% r 1Ll theragh re pagtyade

property,theilbatdngCAPEALS QI% QéﬁBQéHYusﬂm@ dhe delell@.nfgoabéﬁi: Fb?lrr_iart
n.the fourth e a.pa Iayer 3

e ot Bk Jaf AR p b B DO LSY . At TS aPrrhal P SLrRE | ho

porti on, pinatanys layear t410f thHee daadmid primary layer 42 and the third
primary layer 43 may be removed together with the coating layer
3.

Hereibelow, a description will be made with regard to the

actual examples of the present invention.

1. Production of Ornamental Parts

EXAMPLE 1

A wristwatch case as an ornamental part was produced by

being subjected to the following surface treatment.

First, a base having a shape of a wristwatch case was
formed by compaction molding using
acrylonitrile-butadiene-styrene resin, and then necessary

portions thereof were cut and ground.

Next, this base was subjected to cleaning. The cleaning
of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent alkaline immersion
decreasing for 30 seconds. Then, after neutralization for ten

seconds, the base was washed by water for ten seconds and then
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primary layer 41, the second primary |layer 42 and the third primary |ayer
43 may be renoved together with the coating |ayer 3. Hereibelow a
descri pt ivod 0xpd3B1 be made with regard to the actual exanpP€pJRfl/11it8 present
invention. 1. Production of Ornanmental Parts EXAMPLE 1 A wistwatch case
as an ornanental part was produced by being subjected to the foll ow ng
surface treatnent. First, a base having a shape of a wistwatch case was
formed by conpaction nolding using acrylonitrile-butadi ene-styrene resin,
and t henibevessuaghedobyi pnset nateof Larr tepuseaoddgr ound. Next, this base
was subjected to cleaning. The cleaning of the base was carried out

t hrough al kaline electrolytic de%geasing for 30 seconds and subsequent

al kal i ne i mrer9pba thResuEigcagef drhagPasecwhdsh @ beasy sapigetedatPzati on

for ten tpecendanihle alasieswas peashedy, witedatfQlg tefySeorags apdat hen 39
WO 02/50331 PCT/JPOL/ 11153 it was washed by pure water for ten seconds.

Onto t heSEBAPAEESoPtERE BASeLQRMEH - had been subjected to the cleaning as
descri bed above, a coating |ayer made of a stainless steel was forned. The

formati on of t coat | | ayer, .was car.ried out by ion_ .plati as descri bed
bel ow Firet,  Phe Galdiher e e foinathaPeh e phRg Bga A o Then,
the air bheitdedgt he demcplibedngeapwar at us was di scharged so that the

i nternal pressure was reduced into 2 x 10-5 Torr while the inside of the

apparatus was being heated. Thereafter, the air inside the ion plating
appar at us was FLGFthdhedpaspwagatrunptedintomn iaparaliing epbaratwas reduced

Then, the air inside the ion plating apparatus was discharged

so that the internal pressure was reduced into 2 x 107° Torr
while the inside of the apparatus was being heated.

Thereafter, the air inside the ion plating apparatus was
further discharged so that the internal pressure was reduced
to 2 x 107 Torr, and then a bombardment treatment was carried
out for f£five minutes under the ambient atmosphere of argon gas
having a flow rate of 470ml/min.

Subsequently, the internal pressure of the ion plating
apparatus was raised to a reduced pressure of 6 x 10™* Torr,
and then the ion plating process was carried out using SUS444
as a target under the condition of ionization voltage of 40V
and ionization current of 40A to form a coating layer made from
the stainless steel, thereby obtaining an ornamental part. In
this case, the argon gas was used for the ambient atmospheric

gas within the ion plating apparatus.

The average thickness of the thus formed coating layer

was 1.0 um. The thickness of the coating layer was measured
in accordance with the coating thickness measurement Dby
microscope determined by JIS H 5821.

In addition, the surface roughness R, determined by JIS
B 0601 was measured for each of the base and the obtained
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to 2 x 10-6 Torr, and then a bonbardnent treatnment was carried out for
five mnutes under the anbient atnosphere of argon gas having a flow rate
of 470mM Mwé®n2/5@ebsequently, the internal pressure of the POWIRIIALiSAg
apparatus was raised to a reduced pressure of 6 x 10-4 Torr, and then the
ion plating process was carried out using SUS444 as a target under the
condition of ionization voltage of 40V and ionization current of 40A to
forma coating |ayer nade from the stainless steel, thereby obtaining an
or nanment eknpmentalnparhi.s case, the argon gas was used for the amnbient

at nospheric gas within the ion plating apparatus. The average thickness of
the thus fornmed coating layer was 1.0 pm The thickness of the coating

| ayer was neasUreurfacR coug@messwRidh e¢ha POELIRE ohittinessen¥d’tieement by

M Cr osco d (A qailka/ 2 I diL t C oyghness
Rmax det gir?lm ?g e I é%%&%sﬂ%%agﬁrégd c;acl)?aggch%otswﬁi %aiebhgnd t he

obt ai nedHoHEVHD:- 02@‘%@%‘31 ther/ FeEnatiaB3 o fRRentARt PRIt 1a¥HRE suFPSce

rOughneS&oRﬂ‘Bsp@ﬁd&n@OpérﬁﬂoﬁfwdshEo&ﬁt&ﬂ wheovea niierdaiisiirfgcanflagihgdi ng had
been carrjed out was um However after the formation of the coating

| ayer, tHh8e EBFifégﬁoﬁBPﬂBnSS?t Rews R4sOf3rWBd into a mirror surface havi ng
the surface roughness Rmax of 0.3 pm On the other hand, the portion of the

base wher e 1o G410, 8nt0id nEhOBbAd oRegA 254 80wRkohashee R, for med

into a satin sur the surtace roughness Rmax of 4.5 pm
However , aaflt grin@ing d’r%tbie@ﬁl §ﬁthédc@%ﬂE el bgpar f°¥‘ﬁ%d e éspBhéfng

portion ‘.ﬁﬁlglﬁﬁﬁegukgﬁeeahégfﬂhg MRE Oéuéfaé@%ud}ﬁyés@ ’Ne ofulf 8Chm! OUghness

Rmax of 0.9 escri bove, 1t has been founpd ﬁ}l_at t he %Hrface
However, after the formation of the coating ayer,

corresponding portion was formed into a semi-mirror surface

having the surface roughness Rpay of 0.9 pm.

As described above, it has been found that the surface
was smoothed due to the formation of the coating layer by ion

plating.
EXAMPLE 2

A watch case as an ornamental part was produced in the
same manner as EXAMPLE 1 mentioned above excepting that the base
was made of Ti and manufactured by metal injection molding
(MIM).

The base made of Ti was manufactured as follows.

First, a Ti powder having the mean particle size of 52

um which was produced by gas atomizing method was prepared.

A base material comprised of 75 vol% of the Ti powder,
8 vol% of polyethylene, 7 vol% of polypropylene and 10 vol% of
paraffin was kneaded. A kneader was used for kneading the base
material. Further, the temperature of the base material at the
kneading process was 60°C.
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was snoot hed due to the formation of the coating |ayer by ion plating.

EXAMPLE 2 A watch case as an ornanental part was produced in the sane

manner asv@EXXBBE 1 nentioned above excepting that the baBerT/Jmmgirmade of Ti
and manufactured by nmetal injection nolding (MM. The base made of Ti was
manuf actured as follows. First, a Ti powder having the nean particle size
of 52 pin which was produced by gas atom zi ng net hod was prepared. A base
mat eri al conprised of 75 vol % of the Ti powder, 8 vol % of pol yet hyI ene, 7
Vol --." of polypropylene and 10 vol-'.' of paraffin was kneaded. A kneader

was used for HKneadifige h%h@%&?ea&@d ﬁé‘téhaﬂﬁr{&%bthﬁlﬁe&mﬂl‘é& of the

base material at the kneading process was
PCT/ JP017A14 1 5BenTirdagsriifded t%t%nﬁﬁaéﬁtﬁapéﬁﬂﬁg tbf]il?s ‘Eﬁﬂlhl H@Ht%\ﬁ%em I I ed,

gnd thend%ﬁﬁéﬁéilt@i | B pelﬁyet ﬁsm?yi Hﬂad&eoltfi’eaﬂnéalr giéll%tl\sﬂdl ametgr of 3de1
y usi ng us, obt ai e ,__heta jection nmoldin yas carrie
ot by AR EERR Bt Lot TR FRTi Rl ab bYuRa i Ing b oot BehiERgy hav ng
a shape méchbre, veietelppsttdininy & grepn bodyshaeimnc shape of the green
was det e aki un r.i_nk | L ). O [ t he
subsequeﬁ?gégbc?an%e ng&%r S{éégs ﬁ %hesr}' erglgﬁgg\%ér‘%%e#s .tlhel"lé%gﬁ%l ‘g‘—f‘%g

condi ti odetepmined twmglmtmmq@mmaqeowﬂm wiild potdrt &nper at ure

was 40C, tfu@eshﬁbé&ﬁéﬂf' at63ndifng ﬁ@gcégggaﬁgr@hetgfnt@ffﬁé Bf'oééQ@ was 20

seconds, and e cooling_  tinme was secon he green body was
subj ect e'@lhﬁomé’léi'é&gnoﬁ"'?\fgdlﬂ%f&? miht Wdishglnieebioni Agldingadenie #btain a
brown bodyilowbi striehiond fempeeatiiratwasgaocal rimsl iadle dti onhpraes gehe gas

was 80kgf/cm2, the injection time was 20 seconds, and the cooling

time was 40 seconds.

Next, the green body was subjected to a debinding
treatment using a debinding furnace to obtain a brown body.
This debinding treatment was carried out in the argon gas
atmosphere of 1 x 1072 Torr, in which the brown body was being
placed at a temperature of 80°C for one hour, and then the
temperature was raised to 400°C with a temperature raising rate
of 10°C per one hour. During this heating treatment, the weight
of the sample was repeatedly measured, and at the time when the
decrease of the weight of the sample could not be detected, the
debinding treatment was terminated.

Next, thus obtained brown body was sintered in a sintering

furnace to obtain a base. The sintering was carried out in the

argon gas atmosphere of 1 x 10" to 1 x 107® Torr so that the
brown body was being subjected to the heating treatment at a
temperature of 900 to 1100°C for six hours.

Further, the surface roughness Ru.x determined by JIS B
0601 was measured for each of the base and the obtained

ornamental part.

The surface roughness Ry, of a portion of the base where
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at nosphere of 1 x 10-3 Torr, in which the brown body was being placed at a
tenperature of 80C for one hour, and then the tenperature was raised to
400C wi t w@orsisperature raising rate of 10C per one hourPCDUPG1AGIBhi S
heating treatnent, the weight of the sanple was repeatedly neasured, and
at the time when the decrease of the weight of the sanple could not be
detected, the debinding treatnent was term nated. Next, thus obtained
brown body was sintered in a sintering furnace to obtain a base. The

si nt eri ngheazsutarinigehmlitgrindiwg Aagobegas catrigdhenet ofad %.20pm.to 1 X

10,0, Tor ot U DR OfabaEnbtn0 il gskefoto dhpiontao
surface conFeseondRAtxPEt P W deyrmpdsiptoosniyeer mefiacehagingach of

t he basegRd ¢i;h¢ 08t 2pA6Hne8ENRNEN gt ymThe surface roughness Rmax of a
portion o?gtﬁe ggse ahegene4% Sﬁ?bE?SSSE P&t/ JP01/ 11153 the cutting and

grinding had been carried out was 1.2 hum However, after the formation of

the coating | apgrchd beheﬁ@:rarrﬁspﬁndipm&tﬂ@rntcbﬂmh%aé@wm&ejrm eud tihgr or
surface havin

h M. th h hand,
The bort Aol Briphiteiiad Ree SHERARR Py Hachbegi RaTHES TheP BusRtaRr (i ad
out had lf&aﬁshearredrfabs Hasahgnthélmﬁfmde smmigﬁﬁesm\amg,g dfiné .Qupface
rough“esﬁe Of Be0e lemtheHO ¥abeiBh! &8s ¢ ?} OEHEHR% Olai&e cQaLi ng

| ayer corfespon on was for into a se ror surface
havi ng tﬁ@rgﬁﬁpaéélnéuBﬁﬁéé@nR@ﬁﬁ formed) iptoas gemdrmpagozbswsface has

been fo“@%vﬁgﬁtthgesﬁﬁk egerowgﬁngggokq%dogug.&ouhhe formation of the

coating layer ion atin

As described above, it has been found that the surface
was smoothed due to the formation of the coating layer by ion
plating.

EXAMPLE 3

A dial for a wristwatch as an ornamental part was produced
by being subjected to the following surface treatment.

First, a base having a shape of a dial for a wristwatch
was produced using a powder of alumina (Al,03;) by means of a
power metallurgy sintering, and then necessary portions thereof
were cut and ground.

Next, this base was subjected to cleaning. The cleaning
of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent alkaline immersion
decreasing for 30 seconds. Then, after neutralization for ten
seconds, the base was washed by water for ten seconds and then

it was washed by pure water for ten seconds.
Onto the surface of the base which had been subjected to

the cleaning as described above, a coating layer made of a

stainless steel was formed.
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A dial for a wistwatch as an ornanmental part was produced by being
subjected to the follow ng surface treatnent. First, a base having a shape
of a di alw®ors@3wri stwatch was produced using a powder of Par/aPiinalsgA1203)
by neans of a power netallurgy sintering, and then necessary portions
thereof were cut and ground. Next, this base was subjected to cleaning.
The cleaning of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent al kaline inmersion decreasing for
30 seconds. Then, after neutralization for ten seconds, the base was

washed by wat .Sec ] | $a RS, Y, er for
ten seconds. I%%%Ior%%s%&?@agg%g}eagﬁgkgggelé 7 ch S\ggégggﬁasoulg#égte to the
cl eani ngP-hdtHegcas bdasabbhed bekdati ng | ayer made of a stainless steel was
formed. 43 WO 02/50331 PCT/JP01/ 11153 The formation of the coating |ayer

was carried out by ion | ati ng as descri bed below._ First, the base was
mount ed i nto a?F’F%‘Fv ﬁpgtk?#ge %{Bgé‘foéﬂke.d ixhefn {AR Pt ingsRRATHEISF on

pl ati ng TRl aths asas idisiaeatgedion @lidting Aepatatialadr @sschifrye@s reduced
to 2 x 10-5 Torr _while the inside of the aratus was_pei ng heat ed.

Ther eaf t 87, thde ther 1pheroel tH’F@‘“’le‘r’FepWQFiIFFg‘%g & 8¢ LAt o TORE YRS her

di schar gelge stnshd¢ ofiethat appataipuseseas ebewsg rizeaced. to 2 x 10-6 Torr, and
then a bonbardnment treatnent was carried out for five mnutes under the
anbi ent at nosphere of argon gas having a flow rate of 470m / mn.

Subsequent | y, Thrrexftenathgrabsinside the iognphrbing grraggivst iktews

rai sed t@ag fiRdherdiDsEsstged 8b that tHedinktrnal pPEsEhLE Wdieré@icdd at i ng

process was carrigd out usi ng SUS444 as a target under the condition of
i oni zat i B% %01 d8ge TOTT409nd then a bombardment treatment was carried

out for five minutes under the ambient atmosphere of argon gas
having a flow rate of 470ml/min.

Subsequently, the internal pressure.of the ion plating
apparatus was raised to a reduced pressure of 6 x 10™* Torr,
and then the ion plating process was carried out using SUS444
as a target under the condition of ionization voltage of 40V
and ionization cu;rent of 40A to form a coating layer made from
the stainless steel, thereby obtaining an ornamental part. In
this case, the argon gas was used for the ambient atmospheric
gas within the ion plating apparatus.

The average thickness of the thus formed coating layer
was 1.0 um. The thickness of the coating layer was measured
in accordance with the coating thickness measurement by
microscope determined by JIS H 5821.

EXAMPLE 4

A hand for a wristwatch as an ornamental part was produced
by being subjected to the following surface treatment.

First, a base having a shape of a hand for a watch was
produced using a Cu-Zn based alloy (alloy composition: 60wt%
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and ionization current of 40A to forma coating |ayer nade from the

stai nless steel, thereby obtaining an ornanental part. In this case, the
argon gavoaysased for the ambi ent atnospheric gas withi PCT/HRO1/10153pl at i ng
apparatus. The average thickness of the thus fornmed coating |ayer was 1.0
hum The thickness of the coating |ayer was neasured in accordance with
the coating thickness neasurenent by mcroscope determ ned by JIS H 5821.
EXAMPLE 4 A hand for a wistwatch as an ornanental part was produced by
bei ng subf ebt ecidt 60whé 66| Frohwibygmesantact d:a%latnga.ntand Ehest aftebade havi ng a

conpos (1oreoRtny Hor i 0ia b E5a 8 1R PR SeBytl, [ plR268 AP (T1 O
by nmeansPofcessingyasagdrrhed Qtt sherpéo hipdensapy épéFLﬁmQﬁé FHErRDf wer e

cut and ground, a mrror finish processing was carried out thereto by nmans

of a dianond cutter. Next, this base was subjected to cl|leaning. The
cl eaning of tW%§Q%§a€§rW4%&‘JBQFCFF‘:%%H’JQWQ%e TRAeF LG IYHNg

decreasidg fudle 3Bagecords, candilddenoudf tidirdiriH r allkaatinen fmiierdidh seconds,

t he base_was washed. b ter fqr ten conds _and t hed by
bure et ST SRSERS Rl Gl 55Cens 7R AT BE0AT: REUERRLLARELARFERE beon
subj ect etlen csed:dmisn ritey biaisel whsprasized ity waetepr ifioar yehagecondslearoad NI was

formed. {fgn f@égov@ag% APBy PELIB Wal &Y S odatet Addsaout by vet  plating

under the oW n errperatur bath was 60C, the
current den5|ty was 3A/dn2, and the plating tinme was 10 m nutes. The

average thi ckngsgo @hd Barkthes 6L HHRALREEMhYch VAl bed@SsibléBted to
the mirror finish processing, a primary layer made of Ni was

formed.

The formation of the primary layer was carried out by wet
plating under the following conditions: the temperature of the
bath was 60°C, the current density was 3A/dm?, and the plating
time was 10 minutes.

The average thickness of the thus formed primary layer

was 5 uym.

Next, the base on which the primary layer was laminated
was subjected to cleaning. The cleaning of the base was carried
out through alkaline electrolytic degreasing for 30 seconds and
subsequent alkaline immersion decreasing for 30 seconds. Then,
after neutralization for ten seconds, the base was washed by
water for ten seconds and then it was washed by pure water for
ten seconds.

After the cleaning, a coating layer made of a stainless

steel was formed on the surface of the primary layer.

The formation of the coating layer was carried out by ion
plating as described below.
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Next, the base on which the primary |layer was |am nated was subjected to
cl eaning. The cl eaning of the base was carried out through al kaline

el ectrol W 02/8i8gr easi ng for 30 seconds and subsequent al R@l/PE/1LRIEr Si ON
decreasing for 30 seconds. Then, after neutralization for ten seconds, the
base was washed by water for ten seconds and then it was washed by pure
water for ten seconds. After the cleaning, a coating | ayer nade of a
stainless steel was fornmed on the surface of the primary |ayer. The
formati on of tHRAkrsbattihegbhapcnawisg tiver petnany layemwasmauntragl astdescri bed

bel ow. 45,Y0,0215033], BOTLIBCHL 11133, Fif8'ay £ 06,1858 cH Ao ARG M1 ¥

llayer was noun on plating ‘apparatus i nsirde the
i on plat |a@@ar§r§p§r Fegs digrhangathryfedar t Hae !—h’éerh@érﬁﬁﬁsﬁﬂégsWﬁé was

reduced lQo Iﬁrlfo whid.8- A8 1 ”%hgelﬂé}&geo@%?é & Qg%urt her

heat ed. erea ter e air 1nside the 1on plating apparat us was
di schar g®8i8§ bratefne inter nal pressure was reduced to 2 x 10-6 Torr, and
then a bombardnment treatment was carried out for five m' nut es under t he

anbi ent atnosphere of arg as _ havi flLow r

Sbsequent 1y, PRBEPRELPRAl thy soatavbRd e nh RRaFH SHRARAi tafas

rai sed tduarthedudedchaegedr soothét xtHd-ihtkomal pnaﬁsdna1wwmeredncpﬂatlng
process S, carfd out usi SUSS 6L . as.a t e i.t.i on of

i oni zat i o%?? gof t]a d%? ﬁO\?nc{;q; Dofi zaIPb%lﬁdIEerr‘ 1_%{ #J"?efl{begv}a% %rg%qaacoatl ng
| ayer madartf fornf:wm mipaiteiseypdsrethe ampdesyy agBeogPherg af afigapmensal part.

In  thisRSeq rahgl@g,,gg}atgagfv\@sogg_zglihqr t he anbi ent atnospheric gas
within the ion plating apparatus e average thickness of the thus fornmed

coating | ayer
Subsequently, the internal pressure of the ion plating

apparatus was raised to a reduced pressure of 6 X 10™* Torr,
and then the ion plating process was carried out using SUS316L
as a target under the condition of ionization voltage of 40V
and ionization current of 40A to form a coating layer made from
the stainless steel, thereby obtaining an ornamental part. In
this case, the argon gas was used for the ambient atmospheric

gas within the ion plating apparatus.

The averagdge thickness of the thus formed coating layer

was 2.5 um.

The thickness of each of the primary layer and the coating
layer was measured in accordance with the coating thickness

measurement by microscope determined by JIS H 5821.
EXAMPLE 5

A case for a wristwatch as an ornamental part was produced

by being subjected to the following surface treatment.
First, a base made of aluminum and having a shape of the

watch case was produced by means of casting, and then the

necessary portions thereof were cut and ground.
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was 2.5 m The thickness of each of the primary |ayer and the coating

| ayer was neasured in accordance with the coating thickness neasurenent by
m cr oscopeo dusssm ned by JIS H 5821. EXAMPLE 5 A case forprarurdaigiat ch as
an ornanmental part was produced by being subjected to the follow ng
surface treatnent. First, a base made of al um num and havi ng a shape of
the watch case was produced by neans of casting, and then the necessary
portions thereof were cut and ground. 46 WO 02/50331 PCT/JP01/ 11153
Thereafter, the base was subjected to a hair |ine processing by grinding

the surface ofpfdig.Dass: usihg tﬁ%@ﬂyag #1580 88 @D1BS Y CHai¥eXiin@ Primary
| ayer made of an a?un1nqn1QX|de A1203) was For ned on the surface of the
base to RAPeASEHRIHN grinfdndpEbe esurfch&f beenba® vsdddbibe §RRTYor mati on
of the pgigeriys! ayppasy@sscarried out by anodic oxidation nethod under the
followi ng conditions: the tenperature of the bath was 30C, the current
density was 2A/dnR2, and the tine was 60 m nutes. The average thickness of

t he thus formadept | ramprimys layes madehom ahlexiymimin qetider(al,ayer was
subj ected_to.cl eani ng.,.The eani f the prinma ayer s.carried out
Chrbugh 4FRoFPRECS; R SRt ol B bPosh torhBlah BR MR T e e

neut r al i processing hed beecondarri&@ putwary | ayer was washed by water for
ten seconds and then it was washed by pure water for ten seconds. Onto the

surface of the thus fornmed prinmary layer, a coating |ayer nade of a
st ai nl ess st eeFh@gEormptien of the primary layer was carried out by

anodic oxidation method under the following conditions: the
temperature of the bath was 30°C, the current density was 2A/dm?,

and the time was 60 minutes.

The average thickness of the thus formed primary layer

was 20 um.

Next, this primary layer was subjected to cleaning. The
cleaning of the primary layer was carried out through alkaline
immersion decreasing for 30 seconds, and then, after
neutralization for ten seconds, the primary layer was washed
by water for ten seconds and then it was washed by pure water

for ten seconds.

Onto the surface of the thus formed primary layer, a

coating layer made of a stainless steel was formed.

The formation of the coating layer was carried out by ion

plating as described below.

First, the base having the primary layer was mounted into
an ion plating apparatus. Then, the air inside the ion plating
apparatus was discharged so that the internal pressure was

reduced to 2 x 10°° Torr while the inside of the apparatus was
being heated.
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The formation of the coating |layer was carried out by ion plating as
descri bed below. First, the base having the primary |ayer was nounted into
an ion pve@obugp3apparatus. Then, the air inside the ion plRBCT/MRpI/1AFRar at us
was di scharged so that the internal pressure was reduced to 2 x 10-5 Torr
while the inside of the apparatus was being heated. 47 WD 02/50331
PCT/JPOL/ 11153 Thereafter, the air inside the ion plating apparatus was
further discharged so that the internal pressure was reduced to 2 x 10-6
Torr, and t henThebeabeexpmiie tiratimebde Wwde danrplkat irog apparaftusewas nut es

under t hﬁﬁgﬂbf‘%”&l%{}gﬁgﬁ '&o Oéhaﬁlf Qﬂ{(;l% g?ﬁ:e]:ti')%\fﬂ %?‘e SUJ:%WWEQt fegﬁcéaom /'mn.

Subsequen he i n pr essur e e iTon plating apparatus was
rai sed tboa2redcédqmesandetbén6a odibardivent, treadtmendn walsecaoniptati ng

process Wag £&4 "4/ AYhutskNGn&S44% 28D 1_nkahBRbsPRIEE a@%rg%dgagon of
f 40V orm

i oni zation voltage_o and 1onization current of 40Ato a coating
| ayer neBevipgnh £hevstatbal e§s44PBéYMifher eby obtai ning an ornanental part.
In this case, the argon gas was used for the anmbi ent atnospheric gas

within the ion atin aratus. The average thic s of th hus fornmed
toati ng | ayer Shase el fPPT e Minyind) S B RR% Tont PTat 08, ' ond
t he coat apgarh@dver waasraessdr ed anraaacedapeessitd dhee C>0a1(bﬁg'1'bhiccll<n]§ss
nmeasur e 1 I 0SC .ernmni 6 i or a
wWri st wa{Tgﬂhagx(z?l{r{1 %Een Zinc%a%g?) %%%%g‘tg?b %gg‘*g%o‘é%%e%%&%@& Eﬁgegﬁgg‘lta o the
f ol | owi ngssar tatgetrerdemrithe ®indition wsddrdvaigoa yedpedef o &lVch face

was prodygad; §51 28t PorlbustPASEE A4 Qb £8Lh QY c6aTRAG 14PEr nfiiM ¥oeoh Cu and

the stainless steel, thereby obtaining an ornamental part. 1In
this case, the argon gas was used for the ambient atmospheric

gas within the ion plating apparatus.

The average thickness of the thus formed coating layer

was 1.0 pm.

The thickness of each of the primary layer and the coating
layer was measured in accordance with the coating thickness

measurement by microscope determined by JIS H 5821.
EXAMPLE 6

A dial for a wristwatch as an ornamental part was produced
by being subjected to the following surface treatment.

First, a base having a shape of a watch face was produced
using a Cu-Zn based alloy (alloy composition: 60wt?% of Cu and
40wt®% of Zn) by means of casting, and then the necessary portions
thereof were cut and ground.

Next, this base was subjected to cleaning. The cleaning
of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent alkaline immersion

decreasing for 30 seconds. Then, after neutralization for ten
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40wt % of Zn) by means of casting, and then the necessary portions thereof
were cut and ground. Next, this base was subjected to cleaning. The

cl eani ng wob2/s381 base was carried out through al kal i ne el BCTIRILISE
degreasing for 30 seconds and subsequent al kaline inmersion decreasing for
30 seconds. Then, after neutralization for ten 48 WO 02/50331

PCT/JP01/ 11153 seconds, the base was washed by water for ten seconds and
then it was washed by pure water for ten seconds. Onto the surface of the
base whi shchadshethe shige ctasdwashel ey cladzer dgrdesursemeh@hend, thehi r st

primry h@y@gsn@ eneh ggypwg? % EggdfoIhgeBoggngggrof the first primry

| ayer was carried out we at1 ng under t ow ng conditions: the
tenperature of the bath was 60C, the current density was 3A/dnR2, and the

plating tinme vweatdOrhd Mile%celbE BYENRIR W?fl%nﬁﬁa Wed @%ﬂgfa&efdowed first
primary Iayer was 5 pm Next, onto the surface of the first prlmary | ayer,

a secondthfr¢heaying sGrihed,pbgvey, a fS’H’F%%?é?&“‘éII]Yo}aKE§ naienod. Che

f or mat i owasf rolmesiecond primary | ayer was carried out by wet plating under
the follow ng conditions: the tenperature of the bath was 60C, the current
density was 3A/dn2, and the plating tine was 2 m nutes. The average

t hi ckness of t'ﬂhetfmnd‘oim@fstaherﬁimi merimaryajeyenasasd qauriled oher, onto

t he surf r [i e of a
- sn Baardt A sf%fﬁﬁ B LT P 1184 gfnhikitng) TR opBich iR e o 2
f or med. ¢ﬁeth©rhat Wa%fG&Kb {ther GUPERREr Jenadty vas Idn'edasdt they wet
plating gadeingheitmel kew N9 meAdebsons: the tenperature

The average thickness of the thus formed first primary

layer was 5 pm.

Next, onto the surface of the first primary layer, a second
primary layer made of a Cu - Sn based alloy was formed.

The formation of the second primary layer was carried out
by wet plating under the following conditions: the temperature
of the bath was 60°C, the current density was 3A/dm?, and the
plating time was 2 minutes.

The average thickness of the thus formed second primary

layer was 3 um.

Further, onto the surface of the second primary layer,
a third primary layer made of a Ni - Sn based alloy (alloy
composition: 80wt% of Ni and 20wt% of Sn) was formed.

The formation of the third primary layer was carried out
by wet plating under the following conditions: the temperature
of the bath was 60°C, the current density was 3A/dm?, and the

plating time was 10 minutes.

The average thickness of the thus formed third primary
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of the bath was 60C, the current density was 3A/dn2, and the plating tine
was 10 m nutes. The average thickness of the thus fornmed third primary 49
WO 02/ 50380 0P0BSUPOL/ 11153 | ayer was 3 pm Next, the baseCoarpuhitd t he
first to third primary layers were | am nated was subjected to cl eaning.
The cleaning was carried out through al kaline electrolytic degreasing for
30 seconds and subsequent al kaline i mersion decreasing for 30 seconds.
Then, after neutralization for ten seconds, the base wth the primry

| ayer s waayamshes Byumater for ten seconds and then it was washed by pure
water for ten seconds. After the cleaning, a coating |ayer nade of a
stainless steel was fornmed on the surface of the third primary |ayer. The

formation of t¥exEodiiengapayet whdshchhe ifdasdutonyhinsh PrimaeyniA¥erIlescri bed

bel ow. Fgest, 1&&1%9@@& ha¥i savtReckar gb amehmhg prTH@Wlé@f{ﬂi% wa@'s
mounted into an ion | ati nﬁ ?ggarat us. Th en, arLr |1 nSI e ion
a

pl ati ng ﬁﬁﬁﬁFﬁ@uguﬁa hypug Bléﬁetﬁ%?cFﬁ%lYF%%rﬁﬁgreﬁ?%gguﬁ%rw%g reduced

t ﬁ 2 xf 18ebonasranfi sebkbquensi dekalihdeimappaioh Udevpsabehgofeas@d.
Ther eafter i

h | f
dischargsabBBQgth |ns é%h§?5§¥%§%€$%f€%3£$§§%@g%eggﬁdi l%[i"'tf’hb%ser'orr and
then a bwnrblarmeeptrlmaeat henerma:aa!shed by matfear £brvieemisegions sumué r the
anbi ent @BEBSEPG%QSO&aéﬁgﬁnggaéurga¥é?8raf$£OﬂéﬁaLSGQBdé70”ﬁ/”‘n

Subsequent the rnternal preSsure of the 1on plating apparatus was
raised to a reduced pressure of 6 x 10-4 Torr, and then the ion plating

process was Caift&f e di%aiﬁr@sﬁlébatﬁﬁgaléféﬁeﬁaw%&r al BeatRNgssi on of

|on|zat|on v Itage of 40V and 1onization_current of 40A to f rma coating
| ayer naa eeloWf formed on the surface of the third primary ayer

The formation of the coating layer was carried out by ion
prlating as described below.

First, the base having the first to third primary layers
was mounted into an ion plating apparatus. Then, the air inside
the ion plating apparatus was discharged so that the internal

pressure was reduced to 2 x 107° Torr while the inside of the
apparatus was being heated.

Thereafter, the air inside the ion plating apparatus was
further discharged so that the internal pressure was reduced
to 2 x 10™® Torr, and then a bombardment treatment was carried
out for five minutes under the ambient atmosphere of argon gas
having a flow rate of 470ml/min.

Subsequently, the internal pressure of the ion plating
apparatus was raised to a reduced pressure of 6 x 10™* Torr,
and then the ion plating process was carried out using SUS316L
as a target under the condition of ionization voltage of 40V
and ionization current of 40A to form a coating layer made from
the stainless steel, thereby obtaining an ornamental part. In
this case, the argon gas was used for the ambient atmospheric
gas within the jon plating apparatus.
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the stainless steel, thereby obtaining an ornanental part. In this case,
the argon gas was used for the anbient atnospheric gas within the ion

pl ati ng apparsses. 50 WO 02/ 50331 PCT/JP01/11153 The averanePtihit®ness of
the thus fornmed coating |ayer was 2.5 Eam The thickness of each of the
first primary layer, the second primary |layer, the third primary |ayer and
the coating |ayer was neasured in accordance wth the coating thickness
measur enent by m croscope determ ned by JIS H 5821. EXAMPLE 7 A dial for a
wristwatch as an ornanmental part was produced by being subjected to the

fol | owi ng Surf%ﬁg a\rfsfagsn&h clh& é oft ﬁge;%ﬂ?%\’if%g: SRR 19k aage&\atch

face was produced using a ycar onat nmeans of injection nofding, and
then new@ssary portions thereof were cut and ground. Next, this base was
subj ected to cl eani ng. The cl eaning of the base mas carried out through
al kaline electrolytic rea5|ngﬁfor 30_seconds and subSﬁguent al kal i ne

i mmer si on decFBSSFHQCFB? 8008 c8Als L THBA, TAFFE, PRANEFY| 124BFonPEr ten
seconds, s@m@nrdagelmasyv\my@d h;he/vaﬂﬁjm‘ prlmaﬁysm@ﬂamctﬁehebat&hgwas
washed b %yre wat er for ten_secon %ﬁ tg anb arrent é&ga%g?nt was
carried ForathBeagiFPdc dPoFOERE 538 Wﬁl h “ias COah-ES SG1PE PRE

cl eani ngmemsuirienead dyoméciroscbpee deiteutmésednddygr JEReHr 88dded pressure of 2
x 10-6 Torr and the anbi ent atnosphere of argon gas having a flow rate of
470mL/ m n. Next, onto the surface of the base which had been subjected to

the bombar dmenEXAMBEEn#nt described above, a first primary |ayer made of
Ni was fornmed. The formation of the first primary | ayer was carried out

A dial for a wristwatch as an ornamental part was produced
by being subjected to the following surface treatment.

First, a base having a shape of the watch face was produced
using a polycarbonate by means of injection molding, and then

necessary portions thereof were cut and ground.

Next, this base was subjected to cleaning. The cieaning
of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent alkaline immersion
decreasing for 30 seconds. Then, after neutralization for ten
seconds, the base was washed by water for ten seconds and then

it was washed by pure water for ten seconds.

Then, a bombardment treatment was carried out for the
surface of the base which was subjected to the cleaning
mentioned above for five minutes under the reduced pressure of

2 x 10°% Torr and the ambient atmosphere of argon gas having
a flow rate of 470ml/min.

Next, onto the surface of the base which had been subjected
to the bombardment treatment described above, a first primary

layer made of Ni was formed.

The formation of the first primary layer was carried out
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51 WD 02/50331 PCT/JP01/ 11153 by electroless wet plating under the

follow ng conditions: the tenperature of the bath was 60C, the current
density we@038203dn2, and the plating tine was 5 m nutes. FO®BJRMANEGE

t hi ckness of the thus formed first primary layer was 0.5 Etm Next, onto
the surface of the first primary layer, a second prinmary |ayer nmade of Cu
was fornmed. The formation of the second primary | ayer was carried out by
el ectrolytic plating under the following conditions: the tenperature of

t he bat hbWiesleuiG okdrs weltrehat temsindemygbe 3¢ Hhowing eomdid iongt:i hget i ne was

15 m nut esmpd PStBKEAIENE WathNRSS 60PCl Rid BlSréRE %@s&@:‘&%‘?s Bal/gry |ayer

was 15 m Further, onto the surface of the second primary layer, a third
primary PaYeEhfrBéabing t{Be WaF n2d™inWESEor mation of the third prinary
| ayer was carried out by wet plating under the follow ng conditions: the

tenperature of the bath s. 60C, the rrent densit s 3A/dpR, and the
bl ating i1 e WBRS 10VREIGh AdicHiEas, Sagb FREnE0EMEE ERESERRELRSFed i r d
primary 1a9yerwsasol® ghmm Next, the base on which the first to third
primary |layers were |am nated was subjected to cleaning. The cl eaning was

carried out through al kaline i mrersion decreasing for 30 seconds, and
then, after neliexhl opdoi e surfaca ofetiadd rsithprimare layeh . ttheependar y

| ayers V\Bfim@§9ega9¥rm§5§é berchepasesgpssa. and then it was washed by_ pure
wat er for ten Seconds. 52 WO 02/50331 PCI/JP01/11153 After the cleaning, a

coating |l ayer nade of a stainless
The formation of the second primary layer was carried out

by electrolytic plating under the following conditions: the
temperature of the bath was 60°C, the current density was 3A/dm?,
and the plating time was 15 minutes.

The average thickness of the thus formed second primary

layer was 15 pum.

Further, onto the surface of the second primary layer,

a third primary layer made of Ni was formed.

The formation of the third primary layer was carried out
by wet plating under the following conditions: the temperature
of the bath was 60°C, the current density was 3A/dm2, and the
plating time was 10 minutes.

The average thickness of the thus formed third primary

layer was 10 pm.

Next, the base on which the first to third primary layers
were laminated was subjected to cleaning. The cleaning was
carried out through alkaline immersion decreasing for 30
seconds, and then, after neutralization for ten seconds, the
base with the primary layers was washed by water for ten seconds

and then it was washed by pure water for ten seconds.
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steel was forned on the surface of the second primary layer. The formation
of the coating |layer was carried out by ion plating as described bel ow.
First, theobasws3having the first to third primary | ayers P@ESPatouriBed into
an ion plating apparatus. Then, the air inside the ion plating apparatus
was di scharged so that the internal pressure was reduced to 2 x 10-5 Torr
while the inside of the apparatus was being heated. Thereafter, the air
inside the ion plating apparatus was further discharged so that the

i nt ernal pressAftenashe ediezgding,0 a2cratng Tayer marie tdfea atbbnbesdnent
treat men ri ut f fd ' nder e Legt sphere of
ar gon ga%tg%;v‘?ﬁé fag %gv Er’%t@{%félﬁcﬁ?i#%&ﬁih u%ggahlgnp?g?lhtggel?%fggf nal
pressure of the ion plating apparatus was raised to a reduced pressure of

6 x 10-4 Torr, phanb A meride sl Ofe RIcRIHiRG PAPELSPadRareakl Stk @4t 1881 NY
SUS316L as a target under the condition of ionization voltage of 40V and
i oni zat | BhaEiRrgeRf OPSEBHAPLE PELAYa coating | ayer made from the stainless

steel, thereby obtaining an ornanental part. In this case, the argon gas

was used for the apbient  atnospheric s.w.thin the.ion plating apparatus.

The average t hFCRABSS TS FRUCRS CHIEa ok FRoH IS rt igRe oL aPp Bhr T

t hi ckneswvasimemadiedintbei ipstpl@Etimg gpbayetust heThesec dhd qgin imsydeayer,

the thir riomar [ d. | rdance
PnRrism gaaf#%%eagd;odaﬁar&;%g ags%ﬁgéa% LIRAS el 1hReRAiG

with the ¢coa measur enment croscope determned by JIS H
5821. EXpmPEBu8e58awOrednsesato K IR0/ Mashide ddwe finsidewoEsthat ch as

an or nangghakaPak! wias priadguaedtelY bei ng subjected to the fol I ow ng
surface treatnent.

Thereafter, the air inside the ion plating apparatus was
further discharged so that the internal pressure was reduced
to 2 x 107® Torr, and then a bombardment treatment was carried
out for five minutes under the ambient atmosphere of argon gas
having a flow rate of 470ml/min.

Subsequently, the internal pressure of the ion plating
apparatus was raised to a reduced pressure of 6 x 10™* Torr,
and then the ion plating process was carried out using SUS316L
as a target under the condition of ionization voltage of 40V
and ionization current of 40A to form a coating layer made from
the stainless steel, thereby obtaining an ornamental part. 1In
this case, the argon gas was used for the ambient atmospheric
gas within the ion plating apparatus.

The average thickness of the thus formed coating layer

was 2.5 pum.

The thickness of each of the first primary layer, the
second primary layer, the third primary layer and the coating
layer was measured in accordance with the coating thickness

measurement by microscope determined by JIS H 5821.

EXAMPLE 8
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First, a base having a shape of the watch case was produced using Zn by
means of casting, and then necessary portions thereof were cut and ground.
Next, thev@ourfmse of the base was subjected to a satin fPar/gPipntéessi ng.
The satin finish processing was carried out by blasting beads of gl ass
agai nst the surface of the base with the pressure of 2kg/cn2. Next, the
base whi ch had been subjected to the satin finish processing was subjected
to cleaning. The cleaning of the base was carried out through al kaline

el ectrolytic degreasing for 30 seconds and subsequent al kal i ne i mrersi on

decr easi ng forA %b 5@89%% :LI'E?thﬁfaIseé e g?édn QPtfﬂsmgfﬁdgégﬁnds the

base was washed by water en seconds an t was y pure
wat er foPYt baiBgceubieckedt tooihe ﬁﬁé1§W%ﬂﬂcéu§faﬂﬁetﬁaéémﬁhteh had been
subjected to the cleaning described above, a flrst prlnary | ayer nmade of

Cu was fornmed._The formation of the_ first Erlnar yer was carried out by
wet plating unte¥sthné PaFe HRVAG IR FERPRIHS h?t’(@"’t‘i—fr’hﬁéﬁﬁt“fﬂsepr@fiu?ﬁ@ bat h

was 60C, uskhagCahr @i menss t YrWaasIAhGN? andnktHdie notassagyt poetens20

m nut es. _The ayerage thickness of the thus forned first primary |ayer was
20 tm ?Fr38¥t8e?ﬁe°§ r PREIGPPHe first primary layer, a second prinary
| ayer nade of an Cu-Sn based all oy was forned. 54 WO 02/50331

PCT/ JPOL/ 11153 oJhe {190 MBLEPRCO!of Neh SHAIN! I TRY dAXE 1423 GaLERed out

by wet plating Thder OW ng conditlons: thetenperature the bath
was 60C, findsbmmages syt til'hﬁa%a'gw @%lSQWQ%SwQWﬁﬁQJQITW%EtS

M nut es. pThe1 AYeIRYDlisChkRESBaPE &R nishUBhE YuTEth &L GeNEhOHdBR ¥ith

the pressure of 2kg/cm?.

Next, the base which had been subjected to the satin finish
processing was subjected to cleaning. The cleaning of the base
was carried out through alkaline electrolytic degreasing for
30 seconds and subsequent alkaline immersion decreasing for 30
seconds. Then, after neutralization for ten seconds, the base
was washed by water for ten seconds and then it was washed by

pure water for ten seconds.

Next, onto the surface of the base which had been subjected
to the cleaning described above, a first primary layer made of
Cu was formed.

The formation of the first primary layer was carried out
by wet plating under the following conditions: the temperature
of the bath was 60°C, the current density was 3A/dm?, and the

plating time was 20 minutes.

The averagde thickness of the thus formed first primary

layer was 20 um.

Next, onto the surface of the first primary layer, a second

primary layer made of an Cu-Sn based alloy was formed.
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| ayer was 3 pm Next, the base on which the first and second primary |ayers
were | am nated was subjected to cleaning. The cleaning was carried out

t hrough av@&at/50381 i rmer si on decreasing for 30 seconds, anBCT/hRx/11e8t er
neutralization for ten seconds, the base with the primary |ayers was
washed by water for ten seconds and then it was washed by pure water for
ten seconds. After the cleaning, a coating |ayer nmade of a stainless steel
was formed on the surface of the third primary layer. The formation of the
coating | ayer Wae fmmmatd$roaf the isegongd| primernd agescvadarhhslesivoufi r st

the basephaydgitis nly ﬁﬁ&e@%é%@i’l@w&h’g”@éﬂdi &ns: t%staaﬂaks@ukato an

ion plating apparatus. Then, the air insid e |on0é3 aling_apparatus was
di schar g8 &Bet hath ras igf é"rrnﬁhe EP€§§BFed%%1¥5éd'Eﬁr°e A/ ,x ang@. theor r

whil e thgibRshdet®het W8s 8PRAKAtEE.Was being heated. Thereafter, the air

i nside the ion plating apparatus was further discharged so that the

I nternal pressure was reduced to 2 x 10-6 Torr, and then a bonbar dnment
treatment was Therawsragmtthioknldsee ofi bhiéethus dirntdie sacond@npranavgpher e of
argon gag havi n flow rate of 470ndl/m n. Subsequently, the internal
pressure thagoﬁ BPating apparatus was raised to a reduced pressure of
6 x 10-4 Torr, and then the ion plating process was carried out using

SUS3I6L 55 Wo\82t SUR3eRT bARRH o 43 £13% toad AEGRLRHSISInd A1 GOBELL | 0N Of

i oni zation voltage o oni zation current o forma coating
| ayer maHETrer daMiPREcst HRfl sybiscted tonhsleppingtai AltfigcaraBiRdnBABal part.

In thiscegseedt hutar ERFoGGE was:aa&efé fméf@mbaeakeabmgpwﬁ c3pgas
wi thin the |oa pl atan,gh Ig)pari_{;\{_f average t hj ckness of tge ttegs formed
coati ng IS y s, er neu za on for ten secon

base with the primary layers was washed by water for ten seconds

and then it was washed by pure water for ten seconds.

After the cleaning, a coating layer made of a stainless
steel was formed on the surface of the third primary layer.

The formation of the coating layer was carried out by ion
plating as described below.

First, the base having the f£first and second primary layers
was mounted into an ion plating apparatus. Then, the air inside
the ion plating apparatus was discharged so that the internal

pressure was reduced to 2 x 107° Torr while the inside of the
apparatus was being heated.

Thereafter, the air inside the ion plating apparatus was
further discharged so that the internal presslure was reduced

to 2 x 10°® Torr, and then a bombardment treatment was carried
out for five minutes under the ambient atmosphere of argon gas
having a flow rate of 470ml/min.

Subsequently, the internal pressure of the ion plating

apparatus was raised to a reduced pressure of 6 Xx 10"* Torr,
and then the ion plating process was carried out using SUS316L
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was 2.5 gym The thickness of each of the first primary | ayer, the second
primary |layer and the coating | ayer was neasured in accordance with the
coat i ng W oxss3s neasurenent by microscope determ ned bpCOI®1IHIE321.
EXAMPLE 9 An ornanmental part was produced in the sane manner as EXAMPLE 6
menti oned above excepting that a part of the coating |ayer formed on the
surface of the third primary | ayer of the base was renoved by the

foll owi ng steps. First, a masking coating was formed on a part of the
surface 86 ahtargati wgdénydre swrabi tiorhadke indzeddoar Nodsagepatft é0W or

shape. Thg4f 61&’@%&&[‘01?{1 rent @éklmgga%&m %’%aﬁﬁs Py %?rfa!cfégframpart of

the coating layer wt based resin neans rush coating, and
t hen drythg $'€ah¥l%ts$ @W@ﬂ-atbh%r%‘PchﬁltaJﬂbl%GG ‘?HPaWW%lPtaéféi ThB average

thi ckneS%% EB8el Nise a&%d??@a@aﬁlib“ﬁsé@%éf‘@tﬂ@ﬁémﬁ.@;@nﬂﬁ atheBpharpertion of
the coati n éer on no maskin coating was provided was renoved

using a E@ Waghigedte AR PLADIRE 8PPERETESati ng layer was carried out by
imrersing it into the peeli ng agent. As for the peeling agent, 56 WO

02/ 50331 PCT/J /11153 h chloric id S ed. .The tenperature of the
peel i ng agent JF% Vet And IH’I m?’rsfr%r%fl 313[ it\rﬁls’l %?’Enﬁegecﬁgécﬁfqﬁg&gasﬁt was
30 m nuteas respaati vely. Thereafter, by i mersing the base into a masking
coating renoval agent nade of a hal ogen conpound based sol vent or a

ket one based sol vent, the masking coati ng was removed. In this step, the
tenperature of ThRethasknags ceht Pﬁghr efobap H4ERt REdMaBPClawaTt h&hPrmersi ng

time int gebBAdRTiNAGYCARlycRd drRITOMBE coating layer was measured in

accordance with the coating thickness measurement by microscope
determined by JIS H 5821.

EXAMPLE 9

An ornamental part was produced in the same manner as
EXAMPLE 6 mentioned above excepting that a part of the coating
layer formed on the surface of the third primary layer of the

base was removed by the following steps.

First, a masking coating was formed on a part of the
surface of the coating layer so as to have a predetermined

pattern or shape.

The formation of the masking coating was made by coating
a part of the coating layer with a rubber based resin by means
of brush coating, and then drying it at a temperature of 180
to 200°C for 30 minutes. The average thickness of the thus

formed masking coating was 500 um.

Then, a portion of the coating layer on which no masking

coating was provided was removed using a peeling agent.

The removal of the coating layer was carried out by

immersing it into the peeling agent. As for the peeling agent,
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agent was 30 m nutes. COVPARATI VE EXAMPLE A case for a wistwatch as an
ornanental part was produced by being subjected to the follow ng surface
treat mentwo 05133t , a base having a shape of a case for a MTIPMAILH was
produced using a Cu-Zn based alloy (alloy conposition: 60wo of Cu and
40wt % of Zn) by nmeans of casting, and then after the necessary portions

t hereof were cut and ground. Next, this base was subjected to cleaning. The
cl eaning of the base was carried out through al kaline electrolytic

degr easi hgdtorh30rsecendd wnd ssbdsquihe aemaeraéuremefstbﬂ péedivdsi ng for
30 second3endNfabngfec A iUl Adld nleindCingepaBding! Bgelipse was
washed by~water tor ten seconds an en 1t was washed by pure“water for

t en secoWds. 30nmanukessuireGPecCsivVeh¥ -base whi ch had been subjected to the
cl eani ng descri bed above, a coating | ayer nmade of Cr was for med. The
formati on of the coating er was .carrjed out b)é el ec tlcglatlng
under the foII'SQFﬁﬁagBﬁHrttf%l’rg‘meFﬁéngtE}Prﬁet?%ﬁ%l Bfaf‘}’f'é CRAL1BEC, the
current gemsivhY waen3AhdaR, ofaadhhhegehatbmgolundebassdssoilnehes orThe

hi_ ck 7 / 5033 CT/JP 1/11153_ th hus_ f d
coat | ng KBFERSBRsSA golvaher he bk ing cor e iad ket popREen T PR e and
the coat shgpl, ayee twapersdsureedfi the awsdvidancoaning t¢rovahtagaptt Waskness
reasur enge tand CAOSARSs {1 AR Ah Y ¢ e]SeS K% cHati6gndehigag of the

surface treatient Oorrpara ive Exanple are
shown i nagRatf Uﬁﬁoﬁongllnﬂéﬁﬁe 1. 58 WO 02/ 50331 PCT/JP01/ 11153

COMPARATIVE EXAMPLE

A case for awristwatch as an ornamental part was produced

by being subjected to the following surface treatment.

First, a base having a shape of a case for a wristwatch
was produced using a Cu-Z%n based alloy (alloy composition: 60wt%
of Cu and 40wt% of Zn) by means of casting, and then after the

necessary portions thereof were cut and ground.

Next, this base was subjected to cleaning. The cleaning
of the base was carried out through alkaline electrolytic
degreasing for 30 seconds and subsequent alkaline immersion
decreasing for 30 seconds, and then, after neutralization for
ten seconds, the base was washed by water for ten seconds and

then it was washed by pure water for ten seconds.

Onto the surface of the base which had been subjected to
the cleaning described above, a coating layer made of Cr was
formed.

The formation of the coating layer was carried out by
electrolytic plating under the following conditions: the
temperature of the bath was 50°C, the current density was 3A/dm2,

and the plating time was 5 minutes. The average thickness of

o7
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U U dwebuysidkito tov) U UCMC Oa) a) a) a) L a) e¢Tirraju11sy ftf ca
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0J00O gfathe primary layer and the coating layer was measured in
accordance with the coating thickness measurement by microscope
determined by JIS H 5821.

The conditions of the surface treatment method for each

of Examples and Comparative Example are shown in the following
Table 1.
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and the observed appearances were evaluated in accordance with the
follow ng four rankings. A Excellent appearance (both of the brightness
(whi t eneds ozmd3t he | uster were excellent) B: Good appeare@ra@rqibotds of the
bri ghtness (whiteness) and the luster were in the normal |evel) C
Slightly poor appearance (both of the brightness (whiteness) and the

| uster were conparatively poor, and irregularities could not be found on
the surface) D. Poor appearance (both of the brightness (whiteness) and
the | ust@r werkvapbomticemdohrippesmnces refdmnanersak Raxitsiot be found on
the surface) 3. Evaluation of Adhesion of Coating Layer For each of the
ornanental parts produced by Exanple 1-9 and Conparative Exanple, peeling
and blister ofEqagk afpofbpnernamgetaliiadtswyrduseduby iiramnmlec i - §ame was

heat ed atoﬁpai«@frpeéMh@l@fwa1§%Gs%%eaoofrhamea%ﬂldaﬁa%iépbQJ: ?_'&00| ed

down by the water having the roomtenpérature according to JIS H 8166 was
eval uat @™ g OBsaLRNEE ?‘half%c?%l"qe&ﬁ ﬁ&aiBﬁFeiiaHklaﬁé’é’rancﬂoWb@él ing and
blister weeefobsewird foutheanwahgsg |ayer. B: Al npst no peeling and
blister were observed in the coating layer. C Slight peeling and blister
were observed in the coating layer. D. Serious peeling and blister were
observed in the: cod&Exggllenyer appean@nez/ 508381h POl JRBe/ 1htbghtHess

Eval uat i @‘gh_lo_{éxggg%psélqg Fgsi %%_ggg Voke e@%ﬁ(‘eﬂ?ﬁ@? ornamental parts

pr oduced and nparative corrosion resistance was
eval uat ed by B: Good  appearance (both of the brightness

(whiteness) and the luster were in the normal level)

C: Slightly poor appearance (both of the brightness
(whiteness) and the luster were comparatively poor, and
irregularities could not be found on the surface)

D: Poor appearance (both of the brightness
(whiteness) and the 1luster were poor, and prominent

irregularities could not be found on the surface)
3. Evaluation of Adhesion of Coating Layer

For each of the ornamental parts produced by Example 1-9
and Comparative Example, peeling and blister of the coating
layer which would occur when each sample was heated at a
temperature of 150°C for 10 minutes and then rapidly cooled down
by the water having the room temperature according to JIS H 8166
was evaluated in accordance with the following four rankings.

A: No peeling and blister were observed in the coating
layer.

B: Almost no peeling and blister were observed in the
coating layer.

C: Slight peeling and blister were observed in the
coating layer.

D: Serious peeling and blister were observed in the
coating layer.
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carrying out the follow ng salt solution imersion test. Each ornanent al
part which had been once imersed in the salt solution was placed on the
gaze or owOOLH3Nhi ch was soaked w th the salt solution wehipitihes3seal ed
cont ai ner such that about half of the height of each ornanental part was
imrersed in the salt solution. The ornanental part which was in the above
state was being left in the atnosphere having the tenperature of 40C and
the noisture of 100% for 72 hours, and then the appearance of each

or nanent al. parEvabsavheerefdChyrosken Rgebstaneethis test, the
concentration of the salt solution used was 50g/litter. The corrosion
resi stance of each ornanental part was evaluated in accordance with the
fol | owi ng fourFenmdaiyef the axnamental pertsheredaceddy Fyrampdrdlcdr r osi on

wer e obﬁﬁa@qnp&aﬁoéh%msﬁet h@ofﬁ@éidﬁg @Y 8t a¥Re whb HdMuARepyed. C

Blister of the coati ng ayer was clearly observed. D:. Corrosion was
obser ved PRIVABIsAREatRe TRALLPWERAt §2bt FALUBLR {BNEERECRr E€Shown in t he
following Table 2. 61 WO 02/50331 PCT/JP01/11153 TABLE 2 Eval uati on of

Eval uati on of @/%U&tl on o1343 E):G% nce @%‘ Si onorcllor rosion sii s%ﬁnce

Example 1 A A Sftanentaiarg hpR & CRDONES AP AR A Exanpl e

5 A A A skiangdbatich fak pEaaequcm 'i:hA daZe or cotton which was soaked
with the salt solution within the sealed container such that
about half of the height of each ornamental part was immersed
in the salt solution. The ornamental part which was in the above
state was being left in the atmosphere having the temperature
of 40°C and the moisture of 100% for 72 hours, and then the
appearance of each ornamental part was observed by naked eyes.
In this test, the concentration of the salt solution used was
50g/litter.

The corrosion resistance of each ornamental part was

evaluated in accordance with the following four rankings.

A: No blister of the coating layer and corrosion were
observed.

B: Blister of the coating layer was slightly observed.

C: Blister of the coating layer was clearly observed.

D: Corrosion was observed in the surface.

The results of the observations are shown in the following
Table 2.
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Exanmple 8 A A A Exanple 9 AAA Comp.Ex. C D D As seen fromthe Table 2,
all of the ornanental parts produced using the surface treatnent nmethod of
t he presavio 02/5039enti on had excel |l ent aesthetic appear ancepandrPiEXeEB| ent
adhesion with the coating layer. Further, all of the ornanental parts
produced using the surface treatnent nmethod of the present invention had
excel l ent corrosion resistance. Furthernore, the ornanental parts having
the primary layer(s) functioning as a buffer layer had especially
excel l ent corrosion resistance. Moreover, the ornamental part produced
fromthe base which had already been subjected to the mrror finish
processing (Exanple 3) had especiBABLEXx2el | ent luster and therefore it
al so had excellent aesthetic appearance as ornanmental parts. In contrast,

the ornanental part prOQﬁgﬁgmﬁﬁﬁorﬁhﬂ&nkﬁof%he SUE\fAGEor heat ment net hod of

t he conparatiye exanplg not only poor aesthetic appearance but al so
poor adhesion| with the| ARPEETEASE | py &Ehesily t her CoresionRpsitiancén | esi st ance
was al so poof EXQ§|gquribeg above, acgording to theEpresent i hvention, 62
WO 02/ 50331 PEH-3I I'U;IE7L1IJ.\J\?) H—S pGSSi bte—to—east+t Y- rrartf-acttf e or nanent al
parts having | &X@BPEEnt aesfhetic| appefirance in a shétt tine. Further, it
is al so possi plRah@e@df ai n arnanental garts| having excellent adhesion with
t he coating | H—as—execpttent—corfroston—resistance—and
durability. Fl %ﬁﬂ@“ﬁﬂre, byAappropri at®ly sél ecting the constifuent

mat eri al of t1gxaag§5 t begpnes possi Rl e t( ea5|ly manuf actur e or nanent al

B:;Esaggviﬂg HE%@%E%?%TfnZ”égg? auu—f9A1cduxc tre vﬁﬂxﬁn—tﬁ-fﬁe or nanent al
Example 7 A A A
Example 8 A A A
Example 9 A A A
Comp.Ex. C D D

As seen from the Table 2, all of the ornamental parts
produced using the surface treatment method of the present
invention had excellent aesthetic appearance and excellent
adhesionwith the coating layer. Further, all of the ornamental
parts produced using the surface treatment method of the present
invention had excellent corrosion resistance. Furthermore,
the ornamental parts having the primary layer(s) functioning
as a buffer layer had especially excellent corrosion resistance.
Moreover, the ornamental part produced £rom the base which had
already been subjected to the mirror finish processing (Example
3) had especially excellent luster and therefore it also had

excellent aesthetic appearance as ornamental parts.

In contrast, the ornamental part produced according to
the surface treatment method of the comparative example had not
only poor aesthetic appearance but also poor adhesion with the
coating layer. Further, its corrosion resistance was also

poor.

As described above, according to the present invention,
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t hereof . |1 NDUSTRI AL UTI LI ZATI ON Si nce the present invention has the above
descri bed advantages, it can be applied to, for exanple, interior

decor ati o¥@ 0558B1 as bi bel ots; exterior decorations; ador nR€TJRMt@rsdal parts
of wat ches such as cases for timnepieces, watch straps, watch faces
(dials), hands for tinmepieces, and the like; internal parts of tinmepieces
such as base plates of novenents; wheels; bearings; weights, and the |ike;
accessories such as glasses, tiepins, cuff buttons, finger rings,

neckl acedt ibrposbible o caicly npenuzattis)re arnamegs.alpperdas hagndgt he
e L e send L ELARLEE SABES-AALR! Gh @ aRadR fupR as oolf  clubs:

menor i al I'ous mechanical parts such as hou5|ngs
vari ous contalners and the like. 63 WD 02/50331 PCT/JP01/11153 CLAI M5 1.

A surface treakﬁg@hegetb@qsf %rls%np%gamat% SHdin o&%}rérﬁea]g phl@sst eps
of: preparing a base aV|ngha surface; formng a coating ﬁer conposed

of a stabAvidg exselllgpt afbpsdsp Withr ther corsiag: LayeTopst W@l a8 by

means of excdiy en®l dor@siBhhedsidtahle swmdl aceabhgatgent nethod as clai med
inclaiml, wherein the coating layer is forned by neans of ion plating.
3. The surface treatnent nethod as clained in claiml1l or 2, wherein the
base i s nmade oFuamhatmoyecdmgammﬁnqpnﬂaﬂeaqssemeeting the comsaridulnt 4. The

surface a t ereln

t he basegna% %g‘rg%eaf ghtéog?%ef o bggg gli i% e%féi g%lmtfrr%] ?Iur\éb

surface DE@@mﬁaﬁﬁlnBﬂhba having @@mﬂhﬁﬂﬂhﬁdpﬁhQQeS and tO reduce the
weight of the ornamental part and the manufacturing cost

thereof.
INDUSTRIAL UTILIZATION

Since the present invention has the above described
advantages, it can be applied to, for example, interior
decorations such as bibelots; exterior decorations; adornm;
external parts of watches such as cases for timepieces, watch
straps, watch faces (dials), hands for timepieces, and the like;
internal parts of timepieces such as base plates of movements;
wheels; bearings; weights, and the like; accessories such as
glasses, tiepins, cuff buttons, finger rings, mnecklaces,
bracelets, broaches, pendants, ear rings, pierces, and the
like; lighters, and lighter cases; athletic goods such as golf
clubs; memorial plates; panels; cups; various mechanical parts
such as housings; various containers; and the like.
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conprising the steps of: preparing a base having a surface; form ng at

| east one primary |ayer on at |east a part of +the surface of the base; and
form ng aveozsi3sy | ayer conposed of a stainless steel on par/JpEasisda part
of the primary |layer by neans of a dry plating nethod. 6. The surface
treatment nethod as clained in claim5, wherein the coating |ayer is
formed by neans of ion plating. 7. A surface treatnent nethod for an
ornanmental part, conprising the steps of: preparing a base having a
surface, said base being nade of LLEM8 material; 64 WO 02/50331

PCT/ JPOL/ 11153 formng at |east one primary |layer on at |east a part of
the surface of the base; and form ng a coating | ayer conposed of a

st ai nl esd -st eeh cvrigced chxeatmentt mefthode Ho¥ many qrzpamemiaherastof ion

plating.cogprlggnﬁuEggcgtgbgagggnt met hod as clainmed in any one of clains
5 or 7, wherein the base is made of an alloy containing at |east one of

Cu, Zn and Ni .PUePgRéng ffheeetha¥ingnt ABrhaeeasa@efai med in any one of
clains 5 to 8, rebpifgmn dathagselhgetoddmsodyd &t Aest Hin Tass ist@elobnnet al

I njection | di ng. 10.. Th urface_treat t t hod as clained_in _any one
of clai ﬁﬁ:ngefiﬁtgﬁ Rﬁ’éFe‘?ﬁ gﬁe I%‘%fta%‘?\eoﬁtq}$g’eﬁﬁq ??Xr e P G ﬁﬁgt i ons as
a buf f er pllayengwimecholduf f ers the potential difference between one surface

of the layer and the other surface thereof. 11. A surface treatnent nethod

for an ornanental part, conprising the steps of:
2. The surface treatment method as claimed in claim 1,

wherein the coating layer is formed by means of ion plating.

3. The surface treatment method as claimed in claim 1 or 2,
wherein the base is made of an alloy containing at least one
of Cu, Zn and Ni. ”

4. The surface treatment method as claimed in any one of
claims 1 to 3, wherein the base is formed by either of casting

or metal injection molding.

5. A surface treatment method for an ornamental part,
comprising the steps of:

preparing a base having a surface;

forming at least one primary layer on at least a part of
the surface of the base; and

forming a coating layer composed of a stainless steel on
at least a part of the primary layer by means of a dry plating
method.

6. The surface treatment method as claimed in claim 5,

wherein the coating layer is formed by means of ion plating.

7. A surface treatment method for an ornamental part,
comprising the steps of:

preparing a base having a surface, said base being made
of a metal material;
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preparing a base having a surface, said base being nade of a non-netallic
material; formng at |east one primary |ayer on at |east a part of the
surface ofovhiso3base; and form ng a coating | ayer conposedPCT/IRNIATEBN] ess
steel on at least a part of the surface of the primary |ayer by means of
ion plating. 12. The surface treatnment nethod as clainmed in any one of
clains 5 to 11, wherein the primary layer is conposed of at |east one of
Cu, Co, Pd, Au, Ag, In, Sn, Ni, Ti, 2Zn, C, A and Fe, or an alloy
containing at feasingnet dleastteonetattmady. laffeer owr fackedsea pamt o€t hod as

cl ai ned a 1, wherein the primary layer is
conposedhg QXrggéﬁtﬁngg§3§§ %Cﬂ§5é01/11153 netallic conmpound. 14. The
surf ace treat nEarmipy goasiogal weericrrpgsashefon st ass stteel3onwher ei n

the at |gasj.Q8¢ P'pdB % %ﬁgrpfmﬁhy9e§ayéfoo§9rmeraef§ o L BRI ¥1heYRES 15
The surface treatnent nethod as claiimed 1Tn claim 14, wherern the adjacent

two primary |layers are forned of materials containing the sane el enent.

16. The surfacehérgafﬂgaé BLAOEeRE ﬁéﬁhﬁadabncﬁhﬂhéﬂlﬁn aipepgenokhe sane
el enent facetéearmntrmth d for an namm al, aH

conpri si ﬁgaﬁﬂé %t%‘b?'ow epPEparin aaF%d‘?emﬁ Xc‘éon aiy Bgsé bei ng

made of ad deasmebakl b€ aateZnahndaNd.forn1ng a coatlng | ayer conposed of a
stainless steel on at least a part of the surface of the base by neans of
ion plating. 18. The surface treatnent nethod as clained in any one of
clains 190 17Thehsnsfacehbregbtmnent matkRAcss olaimedcdnt Apy one of

claims 5 to 8, wherein the base is formed by either of casting

or metal injection molding.

10. The surface treatment method as claimed in any one of
claims 5 to 9, wherein at least one of the primary layers
functions as a buffer layer which buffers the potential
difference between one surface of the layer and the other

surface thereof.

11. A surface treatment method for an ornamental part,
comprising the steps of:

preparing a base having a surface, said base being made
of a non-metallic material;

forming at least one primary layer on at least a part of
the surface of the base; and

forming a coating layer composed of a stainless steel on
at least a part of the surface of the primary layer by means
of ion plating.

12, The surface treatment method as claimed in any one of
claims 5 to 11, wherein the primary layer is composed of at least
one of Cu, Co, Pd, Au, Ag, In, Sn, Ni, Ti, Zn, Cr, Al and Fe,

or an alloy containing at least one of the metals.

13. The surface treatment method as claimed in any one of

claims 5 to 11, wherein the primary layer 1is composed of a
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layer is 0.1 to 5.0 (um 19. The surface treatnent nethod as clainmed in any
one of clains 1 to 18, wherein at |east a part of the surface of the base
I s subj eov@d2/s3n surface treatnent selected froma m rroPCTAPII1$153
processing, a hair line processing or a satin finish processing. 20. The
surface treatnent nmethod as clained in any one of «clains 1 to 19, further
conprising, prior to the step of formng the coating |ayer, the step of
perform ng a cleaning treatnent against at |east a part of the surface of
t he basemeRdllIbecempdand. treatnent nethod as clained in claim?20, 66 WO
02/ 50331 PCT/JP01/ 11153 wherein the cleaning treatnment is a bonbardnent
treatnent. 22. The surface treatnent nethod as clained in any one of
clains 1l#e 21Theysuntrcecifpatnent Bethedtastpbatned bR 2BY nPRY Ofhe

coating bayehs 5 ke §§e%eefefrpfcﬂbn9t a JIBAKbAE POAd AP 18 erdinbeagésa part
of the surface of the coating |ayer, removing the coating |ayer on which

t he nmaskFWg €BalPRE PELRRTY p %ﬁ?ﬁ%d by using a peeling agent, and renoving
the nasklng coating. 23. The surface treatment nethod as clalned in claim

gln t he aver g esstof %E maski %ﬁ 100 %e 2000

o 20 AhSor nahin BRCEACE WRERHTRGE o MSIHod oy T Taplt frent

nmet hod dehéenetnitheaaydjenenbdftve pirimatyt baP8rs @Fe formed of materlals
containing the same element.

16. The surface treatment method as claimed in claim 15,

wherein the same element is Cu.

17. A surface treatment method for an ornamental part,
comprising the steps of:

preparing a base having a surface, said base being made
of a non-metallic material; and

forming a coating layer composed of a stainless steel on

at least a part of the surface of the base by means of ion plating.

18. The surface treatment method as claimed in any one of
claims 1 to 17, wherein the average thickness of the coating

layer is 0.1 to 5.0 um.

19. The surface treatment method as claimed in any one of
claims 1 to 18, wherein at least a part of the surface of the
base is subjected to a surface treatment selected from a mirror
finish processing, a hair line processing or a satin finish

processing.

20. The surface treatment method as claimed in any one of
claims 1 to 19, further comprising, prior to the step of forming
the coating layer, the step of performing a cleaning treatment

against at least a part of the surface of the base.

21. The surface treatment method as claimed in claim 20,
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wherein the cleaning treatment is a bombardment treatment.

22. The surface treatment method as claimed in any one of
claims 1 to 21, further comprising, prior to the step of forming
the coating layer, the steps of forming a masking coating on
at least a part of the surface of the coating layer, removing
the coating layer on which the masking coating is not provided
by using a peeling agent, and removing the masking coating.

23. The surface treatment method as claimed in claim 22,
wherein the average thickness of the masking coating is 100 to

2000 pm.

24. An ornamental part which is produced by the surface
treatment method defined in any one of claims 1 to 23.
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