1.7 Met hod for Surface Treatnment, Ornanments and El ectronic 680002’ -3
Devi-ces This invention relates to-a nmethod for surface treatnethﬁ;
and an ornanent and el ectronirc device, especially to an art for applying a
transparent protective layer on the surface of Ti or Ti alloys.

[ Description of the Related Art] As described in Japanese Unexam ned
Uility Model Publication No. 56-74069, Japanese Unexam ned Patent
Publ i cati on No. 58-96869 and Japanese Unexam ned Patent Publication No.

62- 263977, such methods are known in the art as to coat a netal surface
such as alumnumw th a rigid transparent coating filmfor .the purpose of
acquiring corMeshod fesiSuxfrage dhreatimenty; eSirsamentanhd fpaatnandicst ant
properties. This transparent coating filmis conposed of a variety of
organi ¢ resins and inorgani c substanck&vices Anong these surface coating
techni ques, a transparent coating layer of rigid i
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[Description of the Related Art]

As described in Japanese Unexamined Utility Model
Publication No. 56-74060, Jépanese Unexamined Patent
Publication No. 58-96869 -and Japanese Unexamined Patent
Publication No. 62-263977, such methods are known in the art
as to coat a metal surface such as aluminum with a rigid
.transparent coating film for the purpose of acquiring
corrosion resistant, abrasion resistant and impact resistant
properties. This transparent coating film is composed of -a
variety of organic .resins and inorganic substances.

Among these surface coating techniques, a transparent
coating layer of rigid inorganic materials comprising
aluminum oxide or aluminum silicon has been conventionally
coated on the surface of facing cases composed of metais in
the field of, for example, watches and clocks.

In the case of wristwatches, machine Qorks such as
mirror finishing, nicking processing and honing .processing
are applied on the surface of facing cases comprising
various kind of metals such as stainless steel, brass and

other metals, thereby a transparent protective layer is

formed on their surface.
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[ Problens to be Sol ved by the Inventién] Recently, Ti

i ght and highly corrosion resistant material having a

effect for metal allergy has been noticed. However, there are
sonme problens cited below when Ti is used for the facing c
of wistwatches. Although honing processing (honing finish) is nost

used for the surface finishing of the facing case nade of
properties of Ti into considering, the surface |ayer of Ti
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case made of Ti by taking the properties of Ti into
considering, the surface layer of Ti is readily damaged and
oxidized because the surface of Ti 1is bombarded with glass
beads in the honing proceésing. Therefore, it is a problem
that the surface becomes blackish besides contamination with
fingerprints once adhered on the surface becomes difficult
to be wiped off because the surface becomes uneven due to
the honing processing.

There is also another problem that the wristwatches

a
t he

are liable to suffer from small scratches since Ti has lower .

Vickers hardness of 150 or less than that of stainless steel
(SUS) of 200.

For the reasons described aboye, a transparent surface
protective layer may be formed on the surface of the facing
case made of Ti. However, when a coating for forming a
érotective layer is applied on the surface already made
brackish and uneven by honing processing, there would arise
a problem on appearance of commodities tﬁat blackening

further proceeds due to wetting phenomenon as seen when an

uneven surface is wetted with water. This is a serious
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3 “ defect for the facing of watches that is mainly used as ornanments
besi des practical purposes since a high class sense is |ost. Wen a
layer of Ti oxide and foreign materials are present on the surface, on the
ot her hand, adhesive property of the transparent protective layer is
deteriorated, thereby inpact resistance and durability are al so decreased.
This invention solves the foregoing problzens and the object is to provide
a method for surface treatnment that is able to prevent contam nations by
adhering fingerprints and the like and being scratched, as well as being
able to inprove the quality in appearance, and to provide ornanents and
el ectroni c defeces.for the fakkags ofhi vatSoéye thas Fropbmaimly used agn one
aspect, this invention provides a nmethod for surface treatnent

char act er i zedn&yehbs nibepidas apspatierl MUDOSESyeSiAGRr af PdPhappldshg a
treatnment for renoving surface adhesion substances on the surface of Ti or
Ti alloys.sense is|}oghot her aspect, this invention provides a nethod for
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impact resistance and durability are also decreased;

This invention solves the foregoing problems and the
object is to provide a method for surface treatment that is
able to prevent contaminations by adhering fingerprints and
the like and being scratched, as well as being able to
improve the quality in appearance, and to provide ornaments
and electronic devices.

[Means Which Solve the Problems]

In one aspect, this invention provides a method for
surface treatment characterized by forming a transparent
protective layer after applying a treatment for removing
surface adhesion substances on the surface of Ti or Ti
.alloys.

In another aspect, this invention provides a method
for surface treatment characterized by forming a transparent -
protective layer after applying a treatment for removing
surface adhesion substances on the surface of Ti or Ti
alloys subjected to machine works.

This invention enables to prevent scratches and

contaminations besides giving a good quality in appearance.

The appearance becomes whitish and glossy because a



tranmsparent protective layer is fornmed after renoving surface adhesion
subst ances such as oxide |ayers, thereby an ornanent w-th a high class
Sense can be obt ai ned. The transparent protective |ayer has a high
adhesive property and good durability. It is preferable that the
machi ne work is any one of honing processing, nicking processing or mrror
fini shing. Si nce surface adhesi og substances such as an oxi de

| ayer are liable to occur when the nmachi ne works above are appli ed,

i nprovenents in the quality in appearance are further effected. This
effect is also displayed when any one of the machi ne works above is

appl i ed. transpdtents preferctilive t Hayedrhe ig anSpamesht gpftodrect removiy®er s

a layer containing a glass conponent. This construction of the
i nventi on esmabface tadherinm suhsthaceswsurhaasupkride ehayenduntherebinrathess
having an excellent scratching resjstance, protecting contam nations |ike
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al | owi ng a YFaRIPITFRY nBrPFﬁ‘Eﬁ'Jci‘P? oiaaﬁgrglaén ay hdaby aes 1T ; %’6?%?1‘&?36 t he
treatnment for.reno hpﬂ éurt ce adhesion substances, followed by drying.
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Since surface adhesion substances such as an oxide
layer are liable to occur when the machine works above are
applied, improvements in the quality in appeéraﬁce are
‘further effected. This effect is also displayed when any
one of the machine works above is applied.

It is preferable that the transparent protective layér
is a layer containing a glass component.

This construction of the invention enables to form a
surface with a sufficient amount of hardness having an
excellent scratching resistance, protecting contaminations
like adhesion of with fingerprints and mechanical damages in
a high level.

It is preferable that the transparent protect;ve layer
is formed by allowing a glass coating liquid to adhere on -
-the surface subjected to the treatment for removing surface
adhesion substances, followed by drying.

This construction of the invention enables to easily
form a transparent protective layer with a high adhesive
property of the layer.

It is preferable that the glass coating liquid is used



"prefrerabl e that the transparent protective layer is formed by allow ng the

glass coating liquid prepared by diluting its original liquidin a
dilution ratio corresponding to the nmachine works to adhere, followed by
dryi ng. This construction of the invention enables to nore inprove

t he degree of whiteness and gl ossiness while maintaining a high degree of
corrosion resistance, abrasion resistange and scratching resistance.

It is preferable that the viscosity of the glass coating liquid is 150 cps
(25[err]C) or nore. This construction of the invention further

i nproves corrosion resistance, abrasion resistance and scratching

resistance.after difutindrditer abkegihal diyguin) s carws i @8 owbpewvisklpr
nore under different drying conditions. This construction of the
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surface adhegi adlsuthsbardes glass cheating ﬂohusmln;enaﬂ¢¢nbYedéhuhgng

sol ution. This construction of the invention enables
effect|veIyltseqnwgﬁnalrﬁ;quxﬂnﬁQuﬁadk&ﬂﬁaﬂnoﬁatl9u§§F5ﬁ§B§nd1%§pE%lEP?y a
| ayer of Ti oxide. S preferable that the etching solution
conpri ses amaghiee works iteh aé’&ﬁr&i'nlfﬁélﬂﬁe HRIO ¥ ¥¥"%md Herr]Serr].
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improve the degree of whiteness and glossiness while
maintaining a high degree 6f corrosion resistance, abrasion
resistance and scratching resistance. _

It is preferable that the viscosity of ﬁhe glass
‘coating liquid is 150 cps (25°C) or more.

This construction of the invention further improves
corrosion resistance, abrasion resistance énd scratchiﬁg
resistance.

It is preferable that drying is carried out twice or
more under different drying conditions.

This construction of the invention improves film
quality and adhesive property of the transparent protective
layer.

It is preferable that the treatment for removing
surface adhésion substances is a chemical polishihg with an
'étching solution.

This construction of the invention enables to
effectively remove the . surface adhesion éubstanceé,
especially a layer of Ti oxide.

It is preferable that the etching solution comprises a

mixed solution containing HF, HNO; and H2SO4.



al | oys. It is preferable that the etching solution is an aqueous
solution containing 1 to 10 vol % of HF, 15 to 40 vol % of HNJerr] and 30
to 60 vol% of Herr]SJerr]. This construction of the invention
makes it possible to constantly produce an ornanment having a high quality
‘in appearance with a high productivity. It is preferable that the
tenperature of the etching solutionis 3 to 75 [err]C and the treatnent
time with the etching solutionis 5 to 60 seconds. Thi s
construction of the invention also makes it possible to obtain a better
quality in appearance besides inproving the productivity. It is
preferabl e that tHhhily esimsttuctdonr efovthaginwentiome cadibdsisotos mbkeabbes i s
an el ectropol i shing. This construction of the invention enables
to effectivsvkfaceembhide witthoutsurfugkeninghsbeosurfagiesteahcdd, or Ti
especially foreign materials and a |ayer of Ti oxide. It is
preferabl e 2h&PY8he el ectrol yte solution used for the el ectropolishing

contains Herr]Pderr],. This construction of the invention makes
surface propertiées a%’-tserp’f%e’é?kg]a r 5PFEi sthe o & JesPREFTETR ddodan
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for the electrolysis treatnent 1s 3 seconds to 2 m nutes.
to constantly produce an ornament having a high quality in

to

appearance with a high productivity.

It is preferable that the temperature of the etching
solution is 30 to 75 °C and the treatment time with the
etching solution is 5 to 60 seconds.

This construction of the invention also makes it
possible to obtain a better quality in appearance besides
improving the productivity.

It is preferable that the treatment for removing
surface adhesion substances is an electropolishing.

This construction of the invention enables to
effectively remove the surface adhesioﬁ substances,
especially foreign materials and a layer of Ti oxide.

It is preferable that the electrolyte solution used ’
for the electropolishing contains H3PO4.

This construction of the invention makes surface
properties after the electroiysis treatment especiélly good.

It is preferable that the electropolishing is carried
out at an anodic current density of 0.5 to 10 A/cm?.

This construction of the invention makes it possible



Thi s construction of the invention makes it possible to sufficiently apply

a required el ectropolishing without decreasing the productivity. I t
is preferable that the treatment for renoving surface adhesi on substances
is a treatment at |east containing surface washing. Thi s

construction of the invention enables to easily renove surface adhesion
substances, especially surface contam n@ants and foreign materials having a
weak adhering strength. It is preferable that the surface adhesion
substances contain Ti oxide that causes bl ackeni ng. Thi s
construction of the invention enables to enhance the degree of

whi t eness, to i APISYi 80elbBerofdBl shing i WitieppehighC&hiteness Hnds Higtent i on
provi des an ornanent characterized in that a transparent protective |ayer
is formed apudlhesunf appeadhnaentdabé i xapiedihercaomied suttg Ti or Ti al |l oys
where adhesi on substances have been renoved. This invention

provi des an ornanéht ishgprefenabled that tthe Limeadoparthnt Pletreivals ayer
is formed on the surface where machine works are applied on the netallic
menber corfreadimeRtTiisoB $?CQP¢§y§°f?dm4Q%ﬁQﬁT adhesi on subst ances

8 have been chem cally renov These constr t|o s of t
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decreasing the productivity.

It is preferable that the treatment. for removing
surface adhesion substances is a . treatment at least
containing surface washing.

This construction of the invention enables to easily
remove surface adhesion substances, especially surface
contaminants and foreign materials having a weak adhering
strength.

It is preferable that the surface adhesion substances
contain Ti oxide that causes blackening.

This construction of the invention enables to enhance
the degree of whiteness, improving the quality in
appearance.

This invention provides an ornament characterized in
that a transparent protective layer is formed on the surface
.of a metallic member comprising Ti or Ti .alloys where
adhesion substances have been removed.

This invention provides an ornament characterized in
that a transparent protective layer is formed on the surface
where machine works are applied on the metallic member

comprising Ti or Ti alloys from which adhesion substances



substances such as oxide |ayers,, a whitish appearance can be obtai ned

together with gl ossiness, giving a high class sense. It is
preferable that the nmachine work is any one of honing processing, nicking
processing or mrror finishing. When such nachi ne works are appli ed,

surface adhesi on substances such as oxide |ayers are so liable to occur
that the inprovenent of the quality in gppearance becones nore em nent.
When any one of the machine works above is applied, the effect

descri bed above can be al so displ ayed. It is preferable that the
transparent protective layer is a layer containing glass conponents.

Thi s const rHatréopesfh diemidaldnt iremosedhl es to forma surface provided with
a sufficient anount of hardness, highly preventing contam nations such
as adhesion of flheger pconssragtiénem o€i richidandgegntion enpplpg to
preferable that the thickness of the transparent protective layer is 0.2
to 15 [err]prevent damgigescorrd r gontapinations; nPERViLANEnAN eSTPE™BBEAI n a

sufficient anount of protective effect as well as_endow n t he transgarent
protective BﬁﬁﬁbgmﬂtHlahgSHélﬁFVniauéPP?9raﬂf?h f BRFAUSPt 8. tranSParen
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a facing nEngglnégr y@ﬁ&ﬂﬁé:aqgtﬁ]Oﬁﬁéssiness, giving a high class
sense.

It is preferable that the machine work is any one of
honing processing, nicking processing or mirror finishing.

When such machine works are applied, surface adhesion
.substances such as oxide layers are so liable to occur that
the improvement of the quality in appearance becomes more
eminent. When any one of the machine works above is
applied, the effect described above can be also displayed.

It is preferable that the transparent protective layer
is a layer containing glass components.

This construction of the invention enables to form a
surface provided with a sufficient amount of hardness,
highly preventing contaminations such as- - adhesion of
fingerprints and from being damaged.

It is preferable that the thickness of the érénsparent
‘protective layer is 0.2 to 15 pm.

This construction of the invention enables to obtain a
sufficient amount of protective effect as well as endowihg
the transparent protective group with a good film quality

with few faults.



Since an especially excellent quality in appearance is required in the
facing nmenber of watches and clocks, this invention by which the foregoing
effects are obtained can be advantageously appli ed. It is
preferable that this invention is constructed so as to contain an

el ectronic device at |least a portion of which is decorated wth the
ornanent as described previously. g It is preferable that the

el ectronic device is an watch or a clock. [ Descri ption of

Enbodi nent ] The enbodi ment according to this invention is
described hereinafter. The enbodinment to be described hereinafter is
exanpl es when thi stt N prederadieaphht ethé otrandafani pyotested vef layer

wri st wat ches (portabl e watches). The facing cases of the watch w ||l
be first debasi beWickers hafddmedsncing8fate @00the watch is produced by
assenbling facing nenbers of watches such as a case body, rear cover,
cover glass and thig keonatpectiomepfig theovinerntEigdunfurleer improves

10 peri phery of the cover glass in sone watches. At | east one _of the

case body aRlebecakiasiion nEephSFARCHe R sSeFateliiiMes refaytBREr RfucEhewi t h
Ti (pure titaniu or titaniunnall$¥s. This invention is applicable to a
faci ng membEF2BFPAKERhRICTRHE Y HYSH Ti all oys. Ti alloys contain

Ti as a main conpaqnent in i.ch.an r.two qr iLn a
I ncor porated. Exa e gtte eabr%eet gﬁha’t%ot%’ee io%ggg%érga gdgi %%Sﬁ? g“?‘ggége or

two or MOl €£65r watches and clocks.

Since an especially excellent quality in appearance is
required in the facing member of watches and clocks, this
invention by which the foregoing effects are obtained can be
advantageously applied. |

It is preferable that this invention is constructed so
.as to contain an electronic device at least a portion of
which is decorated with the ornament as describgd
previously.

It is preferable that the electronic device is an

watch or a clock.

[Description of Embodiment]

The embodiment according to this invention is
described - hereinafter. The embodiment to- be described ’
hereinafter is examples when this invention was applied for
the facing cases of wristwatches (portable watchesi.

The facing cases of the watch will be first described.

The facing case of the watch is produced by assembling
facing members of watches such as a case body, rear-covef,

cover glass and the like, a bezel being provided around the



ki nd of metal s such aS'AI, vV, Mo, W Fe, Co, C, Cu, Ag, Pt, Pd and Zn,

but are not limted thereto. The content of these netals is not
especially limted so long as the netals do not alter the intrinsic
properties of Ti. The facing nenbers of the wistwatch are produced

by a press nolding, casting, powder netallurgy process, |ost wax process
and netal injection molding (MM using {@regoing Ti or Ti alloy as a
starting material. An appropriate cutting process is especially applied to
the facing nmenber produced by the press nolding, if required. A
machine work is applied, if necessary, on the surface of the facing nenber
of wat ches. pefipsiigt ¥ Sodf thelCloveamcdii aies Wi ksaitie watuhesg pACcEssstgoly

bl asting fine grains, a nicking processing and a mrror finishing by buff
fini shing oofbtheetasenbetlyngnd bezel If theafaviny membénd| ef t wabehes
oxi di zed that an oxide |ayer (color change |ay er; mai nly conprising Ti
oxide is deEnbeoPﬁQdu§§daWSEhfEée(Eurﬁatiﬁﬂnlum oPFaEi ﬁnhﬂmtﬂl%OY%X|de

| ayer becones evi dent when the machi ne wor ks descri bed

are appl i ed. ThF3r #RYFBHLQR i PRI ERPIAYE FakISIRHWRRE 2% B?EE@?%h and
deteriorates %he gqﬁj 9/#%3 gRpear ance, therefore it should be avoi ded as
much as pos&i®fet 1 s invention is described in reference to

Fig. 1toFig. 3 Mot VgL LORIRAChons) el et ddn asger ot o

. : Ti alloys
by an oxidation of fi § f orme evicrnity
surface of dpeckdcsd oy g 1k of %@fscg,% T8e8:Bbralbdd fxdipfld s
ani ca amage due t

where the surface suf ers a nec 0 t e aforenentloned
nmachi ne Work§e mefaf-td bé incorporated into Ti are one or two or more

kind of metals such as Al, V, Mo, W, Fe, Co, Cr, Cu, Ag, Pt,
Pd and Zn, but are not limited thereto. The content of
these metals is not especially limited so long as the metals
do not alter the intrinsic properties of Ti.

The facing members of the wristwatch are prodﬁced by a
'press molding, casting, powder metallurgy process, lost wax
process and metal injection molding (MIM) using foregoing Ti
or Ti alloy as a starting material. An appropriate cuttiﬁg
process - is especially applied to the facing member produced
by the press molding, if required.

A machine work is applied, if necessary, on the
surface of the facing member of watches. Examples of such
machine work are a honing processing by blasting fine °
grains, a nicking processiﬁg and a mirror finishing by buff
finishing or barrel finishing.

Ti 4is a metal so liable to be oxidized that an oxide
‘layer (color change 1layer) mainly comprising Ti oxide is
often formed by a surface oxidation. Férmation of this

oxide layer becomes evident when the machine works described



an i'llustrative view of the surface of a facing nenber of a watch where a
machi ne work descri bed above, especially a honing processing has been
appl i ed. Since this oxide |layer 11 causes bl ackening, allow ng
this portion to remai ned woul d affect the appearance of the facing case,

t hereby deteriorating a high class sense of the facing case of watches,
even when a transparent protective |ayefq312 such as a glass coating is
applied on the surface. Accordi ngly, the oxide layer 11 is renoved
fromthe surface 10a by applying, for exanple, a chem cal polishing as
shown in Fig. 2. This chem cal polishing is carried out,” for exanple, by
all owi ng t hebsvef age appliedconFaeiavidh afi thishorfidsolayennmakes theThen,
a transparent protective layer 12 is formed as shown in Fig. 3 on the
surface l0astrbfavehbtackishxand deterioratedsadhecomaddiryyvdd, apbersbpcan

ornanent (a facing nenber of watches) according to this invention is
conpl et ed. -therefore it should be avoided as much agjpossible. A | ayer

cont ai ni ng gl ass such as . glass cqatin% | ayer .. is preferable as the,

transparent prot e®qWe Yfeinvention 45 gdesgribse gBtF?ﬁﬁrEP?%cF°aFFgrng
fromrefractive pndices to be displayed, to nmake the appearance whitish
and to give atohkbﬂ' bssiness. Spoiling the appearance due to traces of

contng | ayer " SRR SR Bl el BCRRARISALAD,
represente ?Hggkbaagigﬁf%fggi' N | Aiifed %tgﬁ:tehee}%?%'i@h ¥n kh8i (edinbpl a

t hi ckness o bout pmis prefera a thickness of about 0.8
to 5.0 [errpp kBeMBierREES 8EADkRe facing members 10 of watches made of

Ti or a Ti alloy, where the surface suffers a mechanical
damage due to the aforementioned machine works. Fig. 1 is
an illustrative view of the surface of a facing member of a
watch where a machine work described above,. especially a
honing processing has been applied.

Since this oxide layer 11 causes blackening, allowing
this portion to remained would affect the appearance of the
facing case, thereby deteriorating a high class sense of the
facing case of watches, eveh when a transparent protective
layer 12 such as a glass coating is applied on the surface.

Accordingly, the oxide layer 11 is removed from the
-surface 10a by applying, for example, a chemical polishing
as shown in Fig. 2. This chemical polishing is carried out,
for example, by allowing the surface 1l0a to contact with an
.etching solution. |

Then, a transparent protective layer 12 is.formed as
shown in Fig. 3 on the surface 10a from which an oxide layer
-11 has been removed, thereby an ornament (a facing member of

watches) according to this invention is completed.



Whert the thickness of the transparent protective layer 12 is too |arge,
cracks by an inpact force are prone to be generated because the
inner stress is enhanced in the transparent protective |layer while, when
it is too thin, the effects for preventing fingerprints from adhering and
tiny scratches from appearing are di mni shed. Al t hough the hardness
of the transparent protective |ayer 12 {3 not especially limted, it is
preferably in the range of 180 to 700 expressed by a Vickers hardness
defined in JIS Z 2244, the range of 300 to 500 being nore preferable.

This enables to obtain an excellent abrasion resistance and scratching
resi st ance. A Nawen lontatinddgf glasar back aseatiesas. acavingniayer this
invention is described hereinafter. <1> Elimnation of surface adhesion
subst ances is preferabl¢ gasntber tapnsparentasprotesiide |kaxnar 142 andThis

13 contam nants (these are generally referred to "surface  adhesion
subst ances"3lheweran wattheovpéfartyasising Srpmarefrackive indi¢esi @

menber 10 of watches, speC|aI%y on the surfaceW%H%| ted to t he, machi ne
wor ks pr ev.%sfigfsaégw pelo MakE emameé&ancey gsﬁ %, 948 o s of
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tre?t”?”tsm%P%véﬁHQX' s égggya QQES|on substances are [err] chemi ca
pol i shi ng |ng solutio err{ electropolishing and [err]
washi ng (washing TMéltHEHHﬁéssiﬂﬁ“ﬂhefiraﬁﬁﬁﬁﬁent presscdireat nppds 1211 be
represented by the glass coating layer is not especially
limited, but a thickness of about 0.2 to 15 um is preferable
and a thickness of about 0.8 to 5.0 pm is more preferable.
When the thickness of the transparent protectiye layer 12 is
too large, cracks .by an impact force are prone to be
generated because the inner stress is enhanced in the
.transparent protective layer while, when it is tod thin, the
effects for preventing fingerprints from adhering and tiny
scratches from appearing are_diminished.

Although the hardness of the transparent protective
layer 12 is not especially limited, it is preferably in the
range of 180 to 700 expressed by a Vickers hardness defined
in JIS % 2244, the range of 300 to 500 being more °
preferable. This enables to obtain an excellent abrasion
resistance and scratching resistance.

Now, the method for surface treatmenf acéording to
this invention is described hereinafter.

.<1> Elimination of surface adhesion substances

Foreign materials such as an oxide layer 11 and



described by turns hereinafter. [err] Chemcal polishing wwth an etching
sol ution A chem cal etching is carried out by allowing the facing
irenber of watches to contact with an etching solution, for exanple by
imersing in the etching solution. Though the conposition of the
etching solution, tenperature and inmmersing tine are not especially
limted, their preferable exanples are ggscribed hereinafter. The
etching solution preferably conprises a m xed solution containing HF,
HNOJ err] and Herr]SJerr]. A mxed solution of HF and HNerr] nay be
used, but further adding Herr]SOerr] nmakes it possible to nmake the
surface whid¢ostamindrotd githese amre r geglereddyonrefiersedf ate ofsirfaceTi

al | oys. It is preferable that the etching solution is
14 especachésiom supstancesdl)uaidheredntiai thegvicinity o6 thef supfacgs to
40 vol % of HNJerr] and 30 to 60 vol % of Herr]SJerr]. By  selecting
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little etching effect can be obtained besides the treatnent tine is
prol onged. degree of whiteness is enhanced besides giving a high degree

of glossiness and improving the quality in appearance.

Representative examples of treatments for removing the
surface adhesion substances are ® chemical polishing with an
etching solution, @ electropolishing and @ washing (washing
with acids, alkali or water). These treatments will be
described by turns hereinafter.
@® Chemical polishing with an etching solution

A chemical etching is carried out by allowing the
facing member of watches to contact with an etching
solution, for example by immersing in the etching solution.

Though the composition of the etching solution,
temperature and immersing time are not especially limited,
their preferable examples are described hereinafter.

The etching solution preferably comprises a mixed
solution containing HF, HNOs3 and H»SO4. A mixed solution of
HF and HNO3; may be used, but further adding H;SO; makes it
possible to make the surface whitish withoﬁt giving any
roughness on the surface of Ti or Ti alloys.

It is preferable that the etching solution is



Whent the content of HF is nore than 10 vol % or the content of HNOJerr] is
nore than 40 vol % on the contrary, the surface roughness becones to be
liable to occur. The surface roughness al so becones to be liable to
occur when the content of Herr]SJerr] is less than 30 vol % and, when the
content is nore than 60 vol % the etching effect is dimnished. -

Si nce surface roughness largely affects o the facing nenber of watches to
which a mrror finishing has been applied, it is nore preferable to adjust
t he conposition of the etching solution to 1 to 5 vol% 15 to 35 vol % and
40 to 60 vol%for HF, HNerr] and Herr]SOerr], respectively. An
exanpl e of ehpeeishingasolaguemusi ssqindpamedcdntaining 1 to 10 vol% of

15 m xing 5 vol % of commercially available 45 to 50 vol % HF

(hydr of | uor HE, adbd)to 440 vid % obLcéitiPer andl PP deaidbvel $00foH25% .vol By
HNJ err] (nitric acid) and 50 vol % of -commercially available 98  vol %

H err] SO er fplectbng. suehf upemprodikiipn range (pederggfpo§Pt i ORPEL™IR; s
etching solution is 2.25 to 2.5 val % of _HF, 7 to 31.5.vol %of H rr]
2nd 49 Vol FBROR] eHSESPRIEEThy 1 IThe  BUFERCS 6F vEie: TaCis MANRER hot
optimum range, , The faci menber_ of tches Jd.s I, rsed_ i |S i ng
sol ution fog?tcl'fl%? e&’%?rplng, a%%%?e%%%\é\%oondssﬁfoffical o éL 'cg}lggﬁ'ghi ngggﬂ

As shoun | nsEXgEPhEsd LA chinlod OanadaRdvBPRARLANCE rolithibrl DesalM, I 2d by
approprlategy a jus?lng the inersion tine in the etching solution or

other condi{;i RS §UCHigR !PLoakSEPRIB} U Gritindute TRhidlingn 8uen wheratée
conposition of the etChing solution’is out of the optimumrange descri bed

above. Thegghghfess heseDimasidhnssof. the etching solution to be used in
this invention is not necessarily limted to

When either one of HF and HNO3; is not present or
contained in little amount, etching will .not be
substantially proceeded or slowly proceeds.  When the
content of HF is less than 1 vol% or the content of HNO; is
less than 15 vol%, little etching effect can be obtained
besides the treatment time is prolonged.

When the content of HF is more than 10 vol% or the .
content of HNOs; is more than 40 vol%, on the coni:rary, the
‘surface roughness becomes to be 1liable to occur. The
surface roughness also becomes to be liable to occur wﬁen
the content of HzS804 is less than 30 vol% and, when the
content is more than 60 vol%, the etching effect is
diminished.

Since surface roughness largely affects on the facing
member of watches to which a mirror finishing has been
applied, it is more preferable to adjust the composit_:ion of
the etching solution to 1 to 5 vol%, 15 to 35 vol% and 40 to
60 vol% for HF, HNO; and HzS80,, respectively.

An exafnple of the etching solution is prepared by



t he "opti num r ange. The quality in appearance of the polished face
was investigated, after washing wth water, by wvariously changing
the conposition of the etching solution and imrersion time in the etching
sol uti on. The results are listed in Table 1 below together with the
etching conditions. The substrate for the facing nenber of watches
was a sintered body formed by a netal pagywer injection nolding, the
constituting material being an alloy containing 6 wt% of Ti and 1 wt % of
Al . A honing processing was applied on the

16 entire surface of the facing nenber. , The etching tenperature
was: 70[ err]fdstihgl b GRi8S.0of cdmbéecilally availdlbbe qual ity $0 appearkmce
after etching in Table 1 was visually evaluated and classified into the
fol I owi ng 5(hydardfluoric acidl),Vdby vgdédofippemmencially vavaiilyle ddyre of
whi t eness) B: Good appearance (a high degree of whiteness) C
Nor mal appett aved 3( aHNOddI(aitirdss agidihi eades8) wWligheofr oCerREGIHHLY he
surface) .. D Rather bad appearance (bl ackish, roughness on thei1
surface) availgble BB appthar aﬁb‘-’@'& (eppgent ISPLIBEAEK 85id) eyi dentle

roughness on the surface
g composition og this etching solution is 2.25 to 2.5 vol% of

HF, 27 to 31.5 vols of HNO; and 49 vol$ of H;S0; with a
‘balance of water, satisfying the optimum range. The facing
member of watches is immersed in this etching solution for,
for example, about 30 seconds for a chemical etching. .

As shown in Example 8 to 14 below, a good appearance
could be obtained by appropriately adjusting the immersion
time in the etching solution or other conditions such as the
temperature of the solution even when the composition of the
etching solution is out of the optimum range described
above. Therefore, the composition of the etching solution
to be used in this invention is not necessarily limited to
the optimum range.

The quality in appearance of the polished face was
investigated, after washing with water, by variously
changing the composition of the etching solution and
immersion time in the etching solution. The results are
listed in Table 1 below together with the etching
conditions.

The substrate for the facing member of watéhes was a
sintered body formed by é metal powder injection molding,
the constituting material being an alloy containing 6 wt% of

Ti and 1 wt% of Al. A honing processing was applied on the



The *product. eval uated as rank A and B have no problem at all when they are
used for comrercial commodities while the product of rank C are applicable
W thout any problemfor the product except those for which an especially
hi gh grade of quality is required |ike a high class comodity.

Exanples 1 to 7 correspond to the products produced wusing the etching
solution within the optinmumrange and Bigmples 8 to 14 correspond to the
product produced using the etching solution out of the opti numrange. The
product s 17 in Exanples 1 to 7
have superior quality in appearance to the products in Exanples 8 to 14.

A nost exceldmtiitreappedaascefwalse obd@inmpednanbelxanples 1, 2, 4 and 7 when
the imersion time in the etching solution was relatively |onger tine of
30 seconds or 60 ‘Eeeosishingdreoperatnrst wezcedi®in alpearsnse was obt ai ned
in Exanples 3, 5 and 6 when the imersion tinme in the etching solution
was rel atively shorter tinme of 5 seconds or 30 seconds. I n Exanpl e
8, a good a%pearance was obt ai ned when the inmersion tine in the etching
solution is as 60 seconds because the content of HF is relatively
small. On the other hand, the content of HF is relatively so large in
Exanpl e 9 that a good appearance was obtained when the immersion time in

the etching sol utign. ig, 4% ShAL 33.03-238E00080; otching Ih BTN 4 s

good appearance was ob alne Mimefsioh § ing

solution '5v%%u%9ﬂ9cﬁév§9uaéé&oﬂﬂﬁib%ﬁ%%%%f&@ﬁ CoptENtd *f%lfﬂdﬂnd S5

relatively snal
ranks.

A: Very good appearance (a very high degree of
whiteness) '
B: Good appearance (a high degree of whiteness)

C: Normal appearance (a middle class of whiteness,
slight roughness on the surface)

D: Rather bad appearance (blackish, roughness on the
surface)

E: Bad appearance (evidently blackish, evident

roughness on the surface)

The product evaluated as rank A and B have no problem
at all when they are used for commercial commodities while
the product of rank C are applicable without any problem for )
the product except those for which an especially high grade
of quality is required like a high class commodity.

Examples 1 to 7 correspond to the products produced
using the etching solution within the optimum range and
Examples 8 to 14 correspond to the product produced using

the etching solution out of the optimum range. The products



t he "ot her hand, the content of HNJerr] is relatively so |large in Exanple
11 that a good appearance was obtained when the imersion tinme in the
etching solution is as short as 5 seconds. In Exanple 12, a good
appear ance was obtai ned when the imersion tinme in the etching solution is
as short as 5 seconds because the content of Herr]SOerr] is relatively
small. On the other hand, the content ofqHerr]SJerr] is relatively so

| ar ge in Exanpl e 11 that a good appearance was obtai ned when
the imrersion tine in the etching solution is as long as 60 seconds.

In Exanpl e 14, the appearance beconmes normal at an imrersion tinme of up to
60 seconds bacaieapilesr r] SEbenr have miperdddediudlittya irongppearamcsi 66 time

results in a good appearance. I'n the Conparative Exanple 1 where
any chem cakheppkodhttg ty Etaniples i8s tappli.ed, on the contrary, the
quality in appearance is bad. The quality in appearance was

i nvestigated by clargpsty exbtellentit appeardange (vasepktained nk) EByampdest he
facing nenber of watches _(subjected to a honing processing) as_ .
descri bed plevidusld wandh & c8eh akhesolWieFialentémgt vk Gs‘e ustrBing
etching solution_ having the_sape congosition,as I n %gﬁ | e 3. .of Tab

b
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Examples 3, 5 and 6 when the immersion time in the etching
solution was relatively shorter time of 5 seconds or 30
‘seconds.

In Example 8, a good appearance was obtained when the
immersion time in the etching solution is as long as 60
seconds because the content of HF is relatively small. On
the other hand, the content of HF is relatively so large in
Example 9 that a good appearance was obtained when the
immersion time in the etching solution is as short as 5
seconds.

In Example 10, a good appearance was obtained when the
immersion time in the etching solution is as long as 60
seconds because the content of HNO3 is relatively simall. On
‘the other hand, the content of HNO3; is relatively so large in
Example 11 that a good appearance was obtained when the )
immersion time in the etching solution is as short as 'S5
seconds.

In Example 12, a good appearance was obtained when the
immersion time in the etching solution is as short as 5
seconds because the content of H;SO4 is relatively small. On

the other hand, the content of H;SO4 is rglatively so large



previously with a constant treatnent tine (inne}sion time) by using a
et ching solution having the sane conposition as in Exanple 3 of Table 1.

The results are listed in Table 3 bel ow. The eval uat-i on net hods for
the quality in appearance in Table 2 and Table 3 are the sanme as listed in
Tabl e 1. _ 19 Table 2 Tabl e 3

As shown in Table 2, a nost excellent qugdity in appearance was obtained
at a tenperature of the etching solution of 70[err]C wth an inmersion
time of 5 seconds to 50 seconds, gradually showi ng a tendency to cause
surface roughening when the treatnent tine is 70 seconds or |onger.-

Accor di ngl yint heampeé el abkaatr catgod dppgeaddnBee i sOrolitiditled ivhdn teh&0
seconds, a treatnent tine of 5 to 30 seconds being nore preferable, when
it is takenitmérsimcotiinet din obhai rtxhiagt seinitdon atpeats t bosg aatsen®d i ng
to inprove productivity. Al t hough a nost excellent quality in
appear ance swsonddt ai ned for a treatnent tine of 30 seconds at a
tenperature range of 30 to 755err C as shown in Table 3, the whiteness
slightly decreasednwistamie sbfut ithe tapRRATANGSe becqmres opPrEal 25terdn C
whil e, when the tenperature is as high as 80 [err]C, the egghin effect is
so enhancedMARESHQfer Eime L% cHRercy P8 WGRMS Pgcayse HeSO¢ odfh k.

Therefore, f erabl lution t ture is 30 to 75 C and
mor e pr ef e [ Ao A g B8 T30 PRt Ter Y GRLLCPS 1Rkeh | 9RRT

account to appearance.

In the Comparative Example 1 where any chemical
polishing by etching is applied, on the contrary, the
.quality in appearance is bad.

The quality in appearance was investigated by changing
the treatment time (immersion time) against the facihg
member of watches (subjected to a honing processing) as
described previously with a constant solution temperature by
using a etching solution having the same composition as in
Example 3 of Table 1. The results are listed in Table 2
below.

The quality in appearance was investigated by changing

- the solution temperature against the facing member of
watches (subjected to a honing processing) as described
‘previously with a constant treatment time (immersion timef
by using a etching solution having the same composition as
in Example 3 of Table 1. The results are listed in Table 3
below.

The evaluation methods for the quality in appearance

in Table 2 and Table 3 are the same as listed in Table 1.



obtain a best surface appearance and to treat at as |low a tehperature as

possi ble for the reason of safety. [err] Electropolishing An
el ectropolishing is applied to the facing nmenber of
20 wat ches conprising Ti or Ti alloys. This electropolishing is

carried out by allow ng the facing menber of watches to dissolve (anode
dissolution) in an electrolyte solution hy using the facing menmber as an
anode. Electropolishing is described hereinafter referring to Fig. 4 to

Fig. 6. Forei gn substances 13 other than the substrate netals of
the faci ng nenber of watches 10 adhere on the surface 10a nade of Ti or Ti
all oys by appbykng the nmachi ne works described previously. Especi al |y,

foreign substances bonbarded into the surface are present in the case of
the facing nmenber of watches 10 after being subjected to a honing _
pr ocessi ng. The adhesive property of a transparent protective |ayer
12 will be @BebleaSed and durability is deteriorated when the transparent
protective layer 12 such as a coating glass layer is formed if this
foreign substances 13 are allowed to remain on the surface 10a.

Therefore, a transparent protective |layer 12 is forne ﬁg on t he s, face of
10a from which thi féP@W n3Hht3FPiP RasmPRen SXEROTERT byTUfioh ¥

electropollshlng as _sh
h

h b |
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r enoved
.seconds, gradually showing a tendency to cause surface

roughening when the treatment time is 70 seconds or longer.
Accordingly, the preferable_treatment time (immersion time)
is 5 to 50 seconds, a treatment time of 5 to 30 seconds
being more preferable, when it is taken into account to
obtain a best surface aspect thus attempting to improve -
productivity.

Although a most excellent quality in appearance was
obtained for a treatment time of 30 seconds at a temperature
range of 30 to 75°C as shown in Table 3, .the whiteness
slightly decreases when the solution temperature . is. as low
as 25°%C while, when the temperature is as high as 80 %, the
etching effect is so enhanced that there is a tendency to
exhibit a little roughness. Therefore, the preferab;e'
solution temperature is 30 to 75°C and more preferable
temperature is 30 to 60 %c when it is taken into account to
obtain a best surface appearance and to treat at as low a
temperature as possible for the reason of safety.

@ Electropolishing

An electropolishing is applied to the facing member of



together with the foreign substances 13. According to the nethod
descri bed above, the film quality and adhesive property to the surface 10a
of the 21 transparent protective

| ayer 12 can be inproved by naking the surface 10a uni f-orm and
substantially snmooth after the foreign materials 13 have been renoved from
the surface 10a. Accordingly, a transpagnt protective layer 12 being
excellent in fingerprint adhesion preventing property and scratching
resistant property can be forned with a high durability. The
conposition of the etching solution (etching treatnment solution),

t enper at ur gya @l réSmeridialy TENskt ¥i anddyiseat MERis t ed@cerepsbishing
especially limted, but their suitable exanples will be described bel ow
The conpoais(th&lémeo&tebyrauyb91ngluheoﬁabsngohembspeoﬁﬂWQﬁdheattmlbut
it is preferable that the solution contains Herr]PJerr] (é.hosphorlc
aci d). Thelidssitveol yamode| dissplutioonai i ngnH gte] sodugdgaciky |y
suitable for the electrolysis treatnent for Ti or .Ti containing alloys,
maki ng t he wikrfacehe afasinghaembest mmt ayogaode. 'EquR¥QBQ%¥§P&BHe15
concentration in the electralyte solutlon in this ggse S to 12

vol %  \helesarided hexedrpitegnreferFird 1B 4 §°t 39 o&; forel gn’
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the pref erx@atﬂee LEN08; i sof'sﬁl l ¥1100s t Byl 3ppPHingNdhef mdcAPnkO works
described previously. .Especially,. foreign substances
bombarded into the surface are present in the case of the
facing member of watches 10 after being subje;:{:ed to a
‘honing processing.

The adhesive property of a transparent protective
layer 12 will be decreased - and durability is deteriorated
when the transparent profective layer 12 such as a coating
glass layer is formed if this foreign substances 13 are
allowed to remain on the surface 10a.

Therefore, a transparent protective layer 12 is formed
on the surface of 10a from which this foreign material 13
has been removed by applying an electropolishing as shown in
Fig. 5, thereby completing a facing member of watches
according to this invention.

When an oxide layer previously described has been
formed on the surface 10a, the oxide layer can be removed
together with the foreign substances 13.

According to the method described above, the film

quality and adhesive property to the sgrface 10a of the



1.1 'being nore preferable. 22

The tenperature of the electrolyte solution is not especially limted and
it may be in the range of 25 to 30 [err]C. The el ectrolysis
treatnment tinme is not especially Ilimted and is determ ned dependi ng on
the conposition of the electrolyte solution and electric current density.
The -preferable tinme is usually 3 secondg to 2 mnutes but nore preferable
time is 5 seconds to 1 mnute. Wen the electrolysis tine is too
short, the electropoishing will be insufficient while, even when the
electrolysis treatnent tine is nmade |onger than the foregoing tine, the
effect is tednspareamedplovettine t hayprod2ctdasi tye improvedhdy makieg
electric “current density in the electropolishing is not especially
limted, butha surfaoé¢ lOsnsintifogh @Gnsl tsukistamtdefldyr [snicothr efffreabl theand a
density of 1 to 5 a/cnR is nore preferable. Wen the current density is
too | ow, a Seréign amtenieds ddolhaye bgepamemovetefranr the swuface HWahort
tinme while, when the current density is too |ow, the color of the surface
10a of the fRREMAMMBEr & WARIRATSN | PIALRGH MRandYS® url? t PSHT ow)
lowering its whjiteness gafecialL when the tine for the electg% ol i shi ng

t r eat ment i%x‘EﬁJolr%e&.n ngerppint; qa %%Pr%spf:&vgﬁw?ﬂatprﬂ?? ndt?F ons
such 25 L1 MR QUoREebhE AN 5ot | endl L) EC KL G
Exanpl es ofdégg%fifgifwxﬂishing w Il be described hereinafter

The composition of the etching solution (etching
treatment solution), temperature, ‘electric current density
and treatment time are not especially limitéd, but their
suitable examples will be described below.

The composition of the electrolyte solution is not
.especially limited but it is preferable that the solution
contains HsPO; (phosphoric acid). The electrolyte solution
containing H3PO, is especially suitable for the electrolysis
treatment for Ti or Ti containing alloys, making the surface
after the treatment good.

The preferable concentration in the electrolyte
solution in this case is 8 to 12 vol%. When the
concentration of H3POs is too low, foreign substances are not
fully eliminated within .a short time since polishing °
strength is lowered while, when the concentration is too
high, the polishing strength is so enhanced' that the
‘appearance is easily subjected to color changes.

pH of the electrolyte solution is not limited but the
preferable range is usually 1.0 to 1.2, pH range of 1.05 to

1.1 being more preferable.



23 ° A facing nenber of watches was produced via a press processing
gnd cutting processing and a honing processing was applied on the entire
surface of the nenber. The conposition of the netal substrate of this
facing nmenber of watches is pure Ti. After subjecting the facing
menber of watches to an al kaline degreasing and acid neutralization
treatment in this order, electropolishigg was applied to the nenber by
changi ng the anode electric current density and el ectrolysis treatnent
time using two kinds of electrolyte solutions followed by washing with
warmwater (70 [err]C). The quality in appearance of the facing nmenber of
wat ches was eval uatied. tempersoup®siofi othef ellbetebegté olspllatiohutisonnand
other electrolysis conditions are listed in Table 4 bel ow and the
exper i ment abspesilal 3y at imstedwand itallay Bebéhowhe rafe®|ef £5 torasl &C5
The quality in appearance after etching was visually evaluated and
classified into tHhe olelemtiglygsiankerearmanbwntimg Th| ok especiapllyvery
good appearance (a very high degree of whiteness) B: Good :
appear ance {La&mitgd eks oflefiprined sfepending conngrhfa| cappeataie P4
. mddl e cl ass,_ of I t eness,

the e@gctrofyte solution and electric current density. The
preferable time is usually 3 seconds to 2 minutes but more
preferablé time is 5 seconds to 1 minute. When the
electrolysis time is too éhort, the electropoishing will be
insufficient while, even when the electrolysis treatment
time is made longer than the foregoing time, .the effect is
not improved lowering the productivity.

The anode electric current density  in the
‘electropolishing is not especially limited, but a current
density of 0.5 to 10 a/cm® is preferable and a density of 1
to 5 a/cm’ is more preferable. When the current density is
too low, a sufficient electropolishing can not be carried
out in a short time while, when the current density is too
low, the color of the surface 10a of the facing member of
watches 10 is often changed (turn to yellow) lowering its
whiteness especially when the time for the electropolishing
treatment is prolonged.

It is needless to say that the conditions such as the
composition of the electrolyte solution, pH and electric
current density are not limited to the conditions described
above.

Examples of the elctropolishing will be described

hereinafter.



24 ° slight color change to yell ow) D: Rat her bad appearance (, a
little E: Bad appearance (evidently yellow change, foreign
substances remain ) The product evaluated as rank A and B have no
problem at all when they are used for commercial commodities while the
product of rank C are applicable w thout any problem for the product
except those for which an especially higiggrade of quality is required

li ke a high class commodity. Products having a good quality in
appearance were obtained in all Exanples 15 to 28. O these, the product
in which the anodic electric current density and el ectrolysis treatnent
time were made opBi mfaginge membext eXoetches wpsmlprodicedappicaraneeess
When the electric current density is relatively low (Exanples 15 and 22),
a good qualprgcessiapgpeandnemtitdingolprigessing naid ng thanisehcpreeessrd of
phosphoric-acid high or the electrolysis treatnent tinme slightly |ong.
Wien the elwasriappddedenenddihs t pntiree| STRAGY Rifghthe pagRheds 20, Tha, 26,

27 and 28), a good quality of appearance i.s obtained maki ng .t he
concent r at | SRAS LRI Hor Fe Jue Jro%‘%?tlfarféa e‘?%c’imo? g JueheE 9F ne

slightly short. , O e contrary; the quality of appearance becones
wrong i n CofpErRgs V& BhfId -2 where an el ectropolishing is not applied.

[err]Vashi ng After subjecting the facing member of watches to an

alkaline degreasing and acid neutralization treatment in
this order, electropolishing was applied to the member by
changing the anode electric current density and electrolysis
treatment time wusing two kinds of electrolyte solutions
followed by washing with warm water (70 °%). The quality in
appearance of the facing member of watches was evaluated.

The composition of the eléctrolyte solution 'and other
‘electrolysis conditions are listed in Table 4 below and the

experimental results are shown in Table 5 below.

Table 4
Table 5

The quality in appearance after etching was visually )
evaluated and classified into the following 5 ranks as shown
in Table 5.

A: Very good appearénce (a very high degree of
-whiteness)

B: Good appearance (a high degree of whiteness)

C: Normal appearance (a. middle class of whiteness,



25 ¢ Washi ng net hods i nclude acid washi ng, al kaline washing

(i ncluding al kaline degreasing and neutralization with an acid), water
washi ng, warm wat er washi ng, washing with organic solvents such as al coho
and oil washi ng. One of these nethods or an appropriate conbination of
two or nore kind of these nethod can be used. The aci d washi ng
solution for the foregoing acid washing24hat can be properly used is, for
exanple, 3 to 5% of sulfuric acid while the alkaline solution for the
foregoi ng al kali ne washing that can be properly used is, for exanple, 3.5
to 5% of Deepsol 41C (made by Deepsol Co.). The net hod for washing
i s not espeslabhy tohotechdnge tanweddewdf shower washi ng, jet washing,

ul trasonic washing, precision washing, or sinply imersing in a washing
solution or imerRi Mpthen hednapreagared uti oh Mittdesdirring can be used.
The tenperature of the washing solution is also especially lim_ted,and any
tenperature rangi i fBadh PEPRArEBRBer @VddeN Y hi ¥Rl 4B acqlﬁ‘%??'t ehBERLPTr e
washi ng at about 100 #err%C:nay be used. [err] Conbination of afore
ment i oned [ &PPPLaBceR Femaln The treatments in [err] to [err] can be
used by an arbitr tines.,of inatLon_Lp,apy dgr t

For exanpl e, [err?ﬁ%%§”%q§FFefvgﬁggkggpﬁgythk[gr??& grhﬁg?ranbfﬁg%gﬁy t he

appearance gt L9 SR hdP%fENulEd TREE UORfler8iallObBribE ies while BY

usi ng these of treatnent toget
the product of rank C are applicable without any problem for

the product except those for which an especially high grade
of quality is required like a high class commodity.

Products having a good quality in appearance were
obtained in all Examples 15 to 28. Of these, the product in
which the anodic electric current density ana electrolysis
treatment time were made optimum gave a most: excellent
quality in appearance.

When the electric current density is relatively low
(Examples 15 and 22), a good quality of appearance is
obtained by making the concentration of phosphoric acid high
or the electrolysis treatment time slightly long.

When the electric current density is relatively high
(Examples 20, 21, 26, 27 and 28), a good quality of
appearance is obtained by making the concentration of °
phosphoric acid low or the electrolysis treatment time
‘slightly short.

On the contrary, the quality of appearaﬂge becomes
wrong in Comparative Example 2 where an electropolishing is
-not applied.
® Washing



26 ° the appearance of the surface 10a can be delicately adjusted,

t hereby i nproving the adhesive property of the transparent protective
layer 12 to be described hereinafter. <2> Formation of transparent
protective group After renoving the surface adhesion substances
descri bed above, a transparent protective layer 12 is formed on the
surface 10a of the facing nenber of watogws 10 as shown in Fig. 3 and Fig.

6. The transparent protective |ayer 12 may be constructed,
for exanple, with a glass coating layer. The mnmethod for form ng the |ayer
wi |l be described hereinafter. ' A glass coating liquid is allowed to

adhere on the sumwhabengf mébRodsrirchuiddadld tWashiiagi, nglkebhbee wishiatghes
10 by, for exanple, a coating nmethod followed by drying, thereby a
t ranspar ent (ipaksdioont ahgal dyer degrieasipd. and neuprgl izatiemt Wwaghl iqui d
conprising a product obtained by dissolving an alkali silicate as a main
conponent aaefid¥, nevafresnuMashdngy cawakmh WatRY n@askinganspasBing gl wikth
coating agent made by OCkuno SeiKaku Kagyo Co., trade name, CRM Coat 100)
can be usedorganic sghyentgi fchops @leoholcand il vashind- (&H%r?%i nal
liquid) is produced by dissolving 100 part b i Ptﬁﬁas onverted 1o
soli d fract'i?}b‘?ﬁe O‘F‘e%‘g‘é? k8Fi 28 |a,%g§pgrgaiaﬁ g\ém%gf}g oAt s OF %éltoe Gr PdtGssi um
silicate and. 5.to %20 art 1.0 % ine granul ar silica having a mean
grain dian2¥%9d ?ﬁ %%mmﬁt €r§$ér§ Iggﬁéth heating at 50 to 100 [err]C,
or € The acid washing solutiof’ for the foregoing acid
washing that can be properly used is, for example, 3 to 5%
of sulfuric acid while the alkaline solution for the
foregoing alkaline washing that can be properly used is, for
example, 3.5 to 5% of Deepsol 41C (made by Deepsol Co.).

The method. for washing is not especially limited but
any one of shower washing, jet washing, ultrasonic washing,
precision washing, or simply immersing in a washing solution
.or immersing in the washing solution with stirring can be
used.

The temperature of the washing solution is also
especially limited and any temperature ranging from room
temperature washing to a high temperature washing at about
100 °C may be used. _

@ Combination of afore mentioned ©® to @

The treatments in ® to ® can be used by an arbitrary
times of combination in any.order of them.

For example, ® may applied after applying ® or @,
thereby the appearance of the surface 10a can be. made good

or more clean.

By using these different kind of treatment together,



preferably at 80 to 100 [err]C, for about 1 to 2 hours to allow the fine
granular silica to dissolve (disperse) into the alkali silicate.

Water may be added at an upper linit of 600 part by weight against 100
part by weight of the total solid fraction described above, which nakes
di ssolution easy and rapid. Wil e the inorganic transparent glass
coating liquid can be used as an origingg liquid or by diluting with a
diluting solvent, it is preferable to use a solution diluted with a
diluting solvent. This not only enhances the workability of the
coating process but also inproves the filmaquality of the transparent
protective tiyerappspeaned | yof hatikmessusfuceori@si ovan esbet adebicitelne
film The dilution ratio of the glass coating liquid is preferably
sel ect ed depeihasted on theeekbyndimdraviemgrathe nadhssike appépextyt oofhetieici ng

menber of watches, i. e. a honin processinqa ni ckin processin% or mrror
fini shing. toanspakent arailestiye; aﬁwgmlaot@r ¢ di%%c@g?ﬁﬁi hergigpétess
whiteness and glossiness while Kkeeping the corrosion resistant,

abr asi on resi stant and scratch resistant properties of the

transparent protective layer to a hi | evel . . The preferable range
of the dil uff%nF‘P%ﬁ‘?ibl‘Hbp%fnd:irﬁé"‘Spﬁﬁeﬁgepﬁ?ﬁﬁchﬁ HEFNEChi ne works is as

(ol Lovs, Ther e voulidy0e Aigeehd” oLELR0\SIAAIE, Dbl ol o cGabi¥afled e

28 corregpo0EAsd® dfbvdl | 41t AUh JialeR td @30t RedvabPy fe ANt 118 formed
on the surface 10a of the facing member of watches 10 as
shown in Fig. 3 and Fig. 6.

The transparent protective layer 12 may be
constructed, for example, with a glass coating layer. The
method for forming the layer will be described hereinafter.

A glass coating lidﬁid is allowed to radhere on the
surface of the surface 10a of the facing member of watches
10 by, for example, a coating method followed by drying,
‘thereby a transparent glass coating layer is formed.

A glass coating liquid comprising a product obtained
by dissolving an alkali silicate as a main component and
fine granular silica with heating (a transparent glass
coating agent made by Okuno Seiyaku Kogyo Co., trade name
CRM Coat 100) can be used.

This kind of glass coating 1liquid ({an original
liquid) is produced by dissolving 100 part by weight (as
converted to solid fraction) of an alkali silicate such as
sodium silicate or potassium silicate and 5 to 100 part by
weight of fine granular silica having a mean grain diameter

.0of 40 pum preferably with heating at 50 to 100 °C, more



former is described hereinafter together with the latter. Honing

processi ng The preferable dilution ratio is 85%or |ess and the
ratio of 30 to 70% is nore preferable. For exanple, the dilution ratio
can be adjusted to 70% (water : original Iliquid (volume ratio) = 70 :

30) by adding water to the original liquid. The viscosity of the diluted
solution is preferably 150 cps (25 [errpg or nore, the viscosity of 200

to 500 (25 [err]C) being nore preferable. N cking processing The
preferable dilution ratio is 85%or less and the ratio of 30 to 70%i s
nore preferable. For exanple, the dilution ratio can be adjusted to 70%

(water : or pgefiairabLizqaitd 80vdloud®0r 4€i ofor #bout 3D) thy2atidumg Wwet @lloe t he
original liquid. The viscosity of the diluted solution is preferably 150
cps (25 [erithe) Hinepgranubaryissiddsiat ytof diggolve 5@E speIskdr rimyjo béhrg
nore preferable. Mrror finishing The preferable-dilution ratio is
50 to 98% afdkehd sidirdatef 90 to 98%is nore preferable.  For exanpl e,

the dilution ratio can be adjusted.to 95% (wat . Qrigi liqujd
(volume ratio) = d%at_e%)mmala%dﬁﬂgee\a?&r af% %err &r’i“ﬁirthgclfp%ﬁ%i IﬁggLTHX
viscosity of the diluted solution i referah 150 t.q 40 25, .
[err] O, t_hge\llfjggos 9§1%?§15166q o_paﬂ%o ?33(5 [’8?‘ *’%) %gi ntgc;i"em)(r)cé)%l{p%‘rae1g 5’?’%%%.
vhen the di EE%EEE! ha'ded dripkdl AN (Wi dff SR YalSsolution easy. and
29 too | ow), the corrosion resistant property an abrasion resistant

property ofrbggdgransparent protective |layer obtained fromthe glass
coating liquid may be soneti nes '

While the inorganic fransparent glass coating liquid
can be used as an original liquid or by diluting with a
diluting solvent, it is preferable to use a solution diluted
with a diluting solvent.“ This not only enhances the
workability of the coating process but also improves the
film quality of the transparent protective layer, especially
hardness and corrosion resiétance of the film.~

The dilution ratio of the glass coating .liquid is
preferably selected depending on the kind of the machine
'works applied to the facing member of watches, i. e. a
honing processing, nicking processing or mirror finishing.
This will enable to improve color tones such as degree 6f
.whiteness and glossiness while keeping the corrosion
resistant, abrasion resistant and scratch resistant ~
properties of the transparent protective layer to a high
level.

The preferable range of the dilution ratio depending
on the kind of the machine works is as follows. There would
be also a preferable range in the viscosity of the glass

coating 1liquid to be coated. This viscosity range



decr'eased while, when the dilution ratio is too low (the viscosity is too
hi gh), the degree of whiteness or glossiness is decreased especially in
the nmenbers being subjected to a mirror finishing. When t he
transparent protective layer is conposed of a material other than the

gl ass material such as an organic coating film the dilution solvent
applicable for coating is organic solvepgs other than water such as

al cohol s, benzene and toluene. These organic solvents can be used by
mxing wth water. Exanpl es of the coating nethods of the glass
coating liquid include inmersion (dipping), spraying, roll coating and
coating witboaréspeids to thelhdilbwaktomgratii descaibddombolve sand atke 10a
is then dried. The drying condition is not especially limted, but it is
preferabl e fbmmer his digsgnihed herglinpfEerr fedether siith thengdatded-e of room
tenperature to 250 [err]C for 1 to 20 mnute, the tenperature range of 150
to 230 [errilening Bre¢LISing nutes being nore preferable. Such

dryi b jed out_ tw . . der, th or. diff d
condi U1 one. . When ey HHE T AR, R CRG0R BACEE P Abe GRAMSR G FREr ant

condi ti ons %%id(';eg%t .3d3”€?ic‘;r;@%i Ei&?&rﬁéetgﬁegé%éﬂﬂe Fefji*k?:ﬂ:e Q:E#;Pl%t Hkhe

t enper at ur e rying pee S ren

nmet hod . . : : 3 jbute : film
qualities ('%%%olé%}%?l fa&ér?se%ae%s,be h%?wjo"bsetneeq t §°a27d9%uni??§{r:§nkt_y' o?rtiﬁ’}%%ﬁess)
and adhesi ve; oRI@PQRbLYuRE tRRilg)anspapent BoPt @5t | ¥&didyewatér to the

Suppose that a cycle of coating of the glass coating
original liquid. The viscosity of the diluted solution is
preferably 150 cps (25 °%C) or more, the viscosity of 200 to
500 (25 °C) being more preferable.
Nicking processing
The preferable dilution ratio is 85% or less and the
ratio of 30 to 70% is more preferable. For example, the
dilution ratio can be adjusted to 70% (water : original
liquid (volume ratio) = 70 : 30) by addingﬁ water to the
original liquid. The viscosity of the diluted solution is
preferably 150 cps (25 %) or more, the viscosity of 200 to
'500 (25 °C) being more preferable.
Mirror finishing _
The preferable dilution ratio is 50 to 98% and the
ratio of 90 to 98% is more preferable. For example, the
dilution ratio can be adjusted to 95% (water : original
liquid (volume ratio) = 95 : 5) by adding water to the
original liquid. The viscosity of the diluted solution is
preferably 150 to 400 cps (25 %), the viscosity of 150 to
250 (25 °C) being more preférable.

When the dilution ratio is too high (the viscosity is



liquid and its drying is counted as 1 step, this step may be repeated
several tines. One exanple of this steps is that; the coating
liquid that has been diluted to a desired dilution ratio is sprayed on
the front surface 10a of the wistwatch case using a spray gun followed by
a tenporary drying at 150 [err]C for 10 m nutes. Then, the same gl ass
coating liquid is also sprayed on thegeorear surface (inner surface) 10a
followed by a tenporary drying at 150 [err]C for 10 m nutes. Next, the
coated case is subjected to a final drying at 180 [err]C for 10 m nutes by
allowing a drying fun and ventilation fun to operate, thereby a

t ranspar ent toot dow) ve theyecormdeion aresylstsmt apeprpestyoranedl. abralsiion
transparent protective |layer has a good corrosion resistance, abrasion
resi st ance, resdstanthi pgoresty st @aficethe | npeanspanaendi stpnatectivengdeyeirnt
adhesi on preventing property and adhesive property. For the purpose
of nore enh&ﬁ&?ﬁ&eghef%‘i‘r(‘}g?onglq‘%%i §CahdBI abiasidnMpYs|Re g fometiges

t chi | st i to the tr .ent tecti | ,
ol ural i ty ofiSCBAPPHlg iRt e NS afbiec SHNHIOR iRt codtibes | Foii JFhfay

be repeated, . . npl . o athis coatin L scr.i bed
hereinafterYlSCOSlty'Eﬁg £ (ngh), the é%éré% gﬁk wh?genegg or

part by ver RD°T AR anvar | o Taogoho T PUTR A or gy ditnee'| B

50 part by.ggbggbtga_ébng mF oo B isHinga having a mean grain dianeter of

30 [err]mat 8 Cwth heating followed by stirring for about 1 hour to

di ssol ve (di spersejhdhecHd neragispatbat prbtéerivd asfdedliis composed of a
material other than the glass material such as an organic
coating film, the dilution solvent applicable for coating is
organic solvents other than water such as alcohols, benzene
and toluene. These organic solvents can be used by mixing
with water.

Examples of the coating methods of the glass coating
liquid include immersion (dipping), spraying, roll coating
and coating with a brush. |

The coating liquid coated on the surface 10a is then
dried. The drying condition is not especially limited, but
it is preferable that the drying is usually carried out at a
temperature of room temperature to 250 % for 1 to 20 minute,
the temperature range of 156 to 230 °%C for 5 to 15 minutes °
being more preferable.

Such drying may be carried out twice or more under the
same or different drying conditions. When drying is carried
out twice or more under the different conditions (at least
one condition of the drying method, drying temperature and

drying time (drying speed) is different); the method



silicate, thereby an original liquid for a glass coating liquidis
obt ai ned. - This original liquid of the glass coating liquid was
diluted with water to prepare the glass coating solutions by variously
changing their dilution ratio and viscosity (25 [err]C as shown in Table
6 bel ow. Each gl ass coating solution was coated on the surface of
the faci ng nenber of watches obtained i ng@f orenenti oned Exanple 1
(imersion time in the etching solution = 30 seconds) by a spray nethod
and dried, thereby a transparent protective |ayer having a thickness (a

mean val ue) shown in Table 6 was forned. A tenporary drying at 160
[err] C for Gominiihetsesandtoa thealfildryiquglatié85 (empddialdly 18enseanéss, were
carried out. The quality in appearance of the face on which a

t ranspar enthpmegereitie |aydr wasféonktxl, of ckbhickresmessandfi aghepivet
adhesion resistance (difficulty for adhering  fin rprlnts) scrat chi ng

resi st ance RFCPREResH R dFansparsntt RECteahsTRr d&k-ective | ayer were
i nvestigated with respect to each fa0|qg menber maﬁche The results
are |isted |n Taﬁp@ se that a cycle of coating of e g ass3§oat1ng-|-ab|e

6 n t.he eval uati uaI earance in

© bio o, LRI ERLIT, hehlie SRR, 8L 510! LAYS! o BhReS
processing,réﬁég%égy§g4g§§¥y€y%equ mrror flnlshlng, respectively.

One example of this steps is that; the coafing liquid
‘that has been diluted to a desired dilution ratio is sprayed
oﬁ the front surface 10a of the wristwatch case using a
spray gun followed by a temporary drying at 150 °%c for 10
minutes. Then, the same glass coating liquid is also
sprayed on the rear surface (inner surface) 1l0a followed by
.a temporary drying at 150 % for 10 minutes. Next, the
coated case is subjected to a final drying at 180 % for 10
minutes by allowing a drying fun and ventilation fun to
operate, thereby a transparent protective layer made of a
glass layer is formed. This transparent protective layer
has a good corfosion resistance, abrasion resistance,
.scratching resistance, impact resistance, fingerprint
adhesion preventing property and adhesive property.

For the purpose of more enhancing the corrosion ~
resistance, abrasion resistance and scratching resistance
owing to the transparent protective layer, a plurality of
coating with the glass coating liquid (coating liquid) may
be repeated.

Examples of this coating will be described

hereinafter.



The ‘quality in appearance was visually evaluated and classified into 5

ranks. A. Very good appearance (a very high degree of whiteness and
gl ossi ness) B: Good appearance (a high degree of whiteness and

gl ossi ness) C. Normal appearance (a middle class of whiteness and

gl ossi ness) D: Rather bad appearance (a little whiteness and

gl ossi ness) E.: Bad appearance (n@awhiteness and gl ossi ness)

The product evaluated as rank A and B have no problem at all when they are
used for commrercial commodities while the product of rank C are applicable
wi t hout any problemfor the product except those for which an especially
hi gh grade of qual icopcestragei ofdtheé kplasshiapatdngsdiquiadopdasyobtained The
fingerprint adhesion resistance in Table 6 was evaluated by the degree of
finger pri ntbrddéspehving alPPgmartt due Wekghit nges scapEarted FacH nolist ks

corresponds to Hand Mwere applied, and the results were classified into
4 ranks fraction) of sodium silicate and 50 pgyt bypgiedght of finggy (]

10 0NES)on o LAECATLOL i o WSt LA SASR R peees!

Lonar B i e, rAARAPG, OS54 EOEELLS, AR Salnn | Bt e

g'l'pgl Feéoéfreaéjéslj%%f% 8gé§8%g%%g'r ?:?1& egindi tlkaAu1aheels Pica CaWRbdea iRdey an
silicate, thereby an original 1liquid for a glags coating
liquid is obtained. |

This original liquid of the glass coating liquid was
diluted with water to prepare the glass coating solutions by
variously changing their dilution ratio and viscosity (25 oé)
as shown in Table 6 below.

Each glass coating solution was coated on the surface
of the facing member of watches obtained in aforementioned
Example 1 (immersion time in the etching solution = 30
seconds) by a spray method and dried, thereby a transparent
protective layer having a thickness (a mean value) shown in
Table 6 was formed.

A temporary drying at 160 % for 8 minutes énd a final
‘drying at 185 % for 10 minutes were carried out.

The quality in appearance of the face on which a’
transparent protective layer was formed, Vickers hardness,
fingerprint adhesion resistance (difficulty for adhering
fingerprints), scratching resistance and adhesion property
of the transparent protective layer were investigated with

respect to each facing member of watches. The results are

listed in Table 6.



Test” 2 indicates the result of a scratching test with an Al piece. Test 3
indicate the result of a scratch test with BS steel. Test 4 indicates the
result of a scratch test with stainless steel wre. The results

were evaluated by classifying into the follow ng 4 ranks. [err]
no trace of scratching [err] little trace of scratching A a
little trace of scratching X obvapus trace of scratching

The adhesive property of the transparent protective layer in the case of
the machine work defined by S and Min Table 6 was judged by the degree of
peeling of the transparent protective |ayer when an adhering tape adhered

on the | ayer was peel ed off. The adhesive property was eval uated by
classifying into the followi ng 4 ranks. [err] no peeling of the
transparentTagbbe egti ve | ayer [err] little peeling of the
transparent protective |ayer : ~[err] alittle peeling of the
transparent protective |ayer

X obvi ous peeling _of the transparent rotec ive.,laye u%ﬁ shomm in
Table 6, an exd® | C&&HF‘PUP i h eaﬁﬁ P&ﬁ&@n qungE}Pepﬁ ifdhelR on

i st t chi t d dh
LT anspar eni SPRT ATT vin| S3ETSade IR aFHERF T h%#a"%i;% o o 838
E iall h
crnd of theeTEFRER o, RPIES, ﬂ*kﬁéégﬁ%ﬁé%@gﬁi&*} %ngo S st
be enhanced%gpfg,f £ MMM gltelgf,quﬁ%w i n appearance. ° t he

contrary, arative whefe no
The quallty in appearance was visually evaluated and

classified into 5 ranks.
- A: Very good appearance (a very high degree of
whiteness and glossiness)

B: Good appearance (a high degree of whiteness and
glossiness)_

C: Normal appearance (a middle class of whiteness and
glossiness)

D: Rather bad appearance (a 1little whiteness and
glossiness)

E: Bad appearance (né whiteness and glossiness)

The product evaluated as rank A and B have no problem
at all when they are used for commercial commodifies while
‘the product of rank C are applicable without any problem for °
the product except those for which an especially high grade
of quality is required like a high class commodity. '

The fingerprint adhesion resistance in Table 6 was
evaluated by the degree of fingerprint adhesion by a light
touch of fingers when the machine works corresponds to H and

M were applied, and the results were classified into 4 ranks



transparent protective |layer has not been formed has a bad fingerprint
adhesi on resistance and scratching resistance. |n Conparative Exanple 4
where a transparent protective layer is forned wthout applying any

el ectropolishing (treatment for renoving surface adhesi on substances) has
a bad quality in appearance besides being inferior in the adhesion
property of the transparent protective I3zger. The quality in
appear ance of the transparent protective |ayer, Vickers hardness
(Hv), finger print adhesion resistance (difficulty in adhering
fingerprints), scratching resistance and adhesion property of the
transpar entbgatecti ve | ayer were investigated with respect to the sanple
prepared by the sanme nmethod as described previously, except that a
transparent prote@ ine ddhemiomaef fongegpshnthe surface of the facing

menber of watches obtained in foregoing Exanple 18 (el ectrolysis treatnent
time = 30 secondsP HHd e adhesigne ofnEhRIEEPEEMN e 7 bel ow.

35 Table 7 . shown, in Tabl.e 7, an_excellent quality in
appear ance,  fi n@e?p#?ﬁ?égaaa%§fﬁw ‘?%%’l”ﬂga?ﬁ? ,m% scratching resistance -

and adhesi on prgpg%kﬁougfggh?gioﬁr@@nggéggprﬁmptective | ayer were

obtained in all of anpl e 0 42. Especially, selection of a

proper dilution TB@tE%rak@hiﬁ&CQégfgegn&étDntf§bﬁéné fhst bRvEBE i dEedwor ks
and g e I

(H S and M allows whiteness 0ssliness to enhanced while _
i mproving titeAUahd tle dHhARRARKIKE correspond®® tbNg. CPaEEalyind{edmss ative
5 . .

Exanple 5 ere n

the result of 1.5 H 10* times of scratching test with a
sheet of cowhide under an applied pressure of 500 g/cmz.
.Test 2 indicates the result of a scratching test with an Al
piece. Test 3 indicate the result of a scratch test with BS
steel. Test 4 indicates the result of a scratch test with
stainless steel wire. | The results were evaluated by
classifying into the following 4 ranks.

® no trace of scratching

O 1little trace of scratching

A a little trace of scratching

X obvious trace of scratching

The adhesive property of the transparént protective
‘layer in the case of the machine work defined by S and M in.
Table 6 was judged by the degree of peeling of the )
transparent protective layer when an adhering tape adhered
on the layer. was peeled off. The adhesive property was
evaluated by classifying into the following 4 ranks.

@ no peeling of the transparent protective layer

O little peeling of the transparent protective layer

A a little peeling of the transparent protective layer



t ranspar ent protectlve | ayer has not been forned has a bad fingerprint
adhesi on resistance and scratching resistance. In Conparative Exanple 6
where a transparent protective layer is fornmed without applying any

el ectropolishing (treatnment for renoving surface adhesion substances) has
a bad quality in appearance besides being inferior in the -adhesion

property of the transparent protective |Izyer. The coating liquid for
formng the transparent protective layer is not limted to those
previ ously described, but any condition such as conposition of the
coating liquid, tenperature, dilution ratio viscosity, nethods of

coating can be adéﬁthYlOUS peelipg Oéxéhﬁl%ianﬁﬁﬁﬁﬁﬂksPn@tﬁ§§lV8f1aZB§t|ng
l'iquids containing inorganic substances such as alum numoxide, silicon
oxi de or water gl &ss czhowre uged.Table 6, an excellent quality in 3

The transparent protectlve group is not limted to inorganic substances

but it nmy BEPe@RpRRRd diingefol prEpt nadResien (HPTSFEMCE fi PAFAEERHAs a
rigid resin. The net hod for, form ng the transparent protective

| ayer is noFePiffRBEE t 02 fe c?ﬁ}l‘?ﬁfé’%tﬂﬁgp?’&‘aétl Rg) EB@B SBRETRE but

the | ayer

exanpl e: ev%%%g‘?aﬁjo%e 9%%%? Y‘Z‘%}r%& 1l'l'(albjlr}gepc} att WSL %ééﬁ“&re 4y 'PC% a:;s_ng (for
usual ly prefe %ggjrg‘]fi}g fo%&l&@? it angpar gnt tper%r %trectd ‘i%ﬂl%\ﬁer Mtshg n 11144

hours after I'm nation p surface adhesion

subst ances a98§gaésﬂg§§ @PeﬂetheTi&ﬁd' %fb%aauaﬁcﬁanexm%wsormfl lgnsd@ryp  to

be formed on t ace when the tine | apse exceeds 144
allows whiteness and glossiness to be enhanced while

improving the quality in appearance.

On the contrary, Comparative Example 3' where no
‘transparent protective layer has not been formed has a bad
fingerprint adhesion resistance and scratching resistance.
In Comparative Example 4 where a transparent protective
layer is formed without applying any electropolishing
(treatment for removing surface adhesion substances) has a
bad quality in. appearance besides being inferior in the
adhesion property of the transparent protective layer.

The quality in appearance of the transparent
protective layer, Vickers hardness (Hv), _finger print

~adhesion resistance (difficulty in adhering fingerprints),
scratching resistance and <adhesion property of the °
.transparent protective layer were investigated with respect
to the sample prepafed by the same method as described
previously, except that a transpérent protective layer was
formed on the surface of the facing member of watches
obtained in foregoing Example 18 (electrolysis treatment

time = 30 seconds). The results are shown in Table 7 below.



hour's, having a possibility to start slight color changes.

Applications of this invention are not limted to coating of the
approximately entire surface of the facing nenber of watches or the facing
case constructed by assenbling the sane with a transparent protective

| ayer, but a transparent protective |ayer such as a glass coating |ayer
may be formed on the surface or a part &g the surface, or at a plurality
of portions on the surface, of the facing nenber of watches, facing case
or other ornanents. Wien a treatnent for formng a transparent
protective. layer is applied by providing a masking on the inner face of
the facing case of watches, the transparent protective layer is not forned
on the inner face of the facing case of watches. Accordingly, a precise
posi ti oni n@adlendchani cal : 37 parts
(nmovenments) i s nmade possi bl e when the nechanical parts are assenbled and
fixed in the case, thereby a bad influence of the conponent of the
transparent protective |ayer on the_ nechanical parts can be pr.evented.

For exanpl e, ther®SisSBoPBssilBi | T@Plenat’ dridf nFxael négﬁgﬁiééllﬁbrts
are disturbed to cause rgtardati,on or_ . halt by bei.ng invaded w th.debris of
t he transp&RRRRTINCEr ectFIRISTRFNY naf ST ngr?sa]bsg:san&e’t hS RS ear

cover in sq_ﬁaeo-if itxi ng th%néea%tdglggigntoép %eq:% €. of Sughe i;\gﬁ% epge can

be prevent EC? SD)?n avol di ng orm “a “transparent prot ayer on

the engagl AE%H%J%% Yer Qer%%kaﬁﬂgaréﬂnglia%?-Example ABPliccabi.on of

this invention 1's no rmted to the product where a transparent _
prOteCt'Vedéﬁéﬁidf&Yﬂo“ﬁﬁiéE%idd“?&wbséraﬁﬁoﬁérTldQluEioﬁ||Qﬁ%iobuﬁxihe

t ranspar ent . .
accordance with the kind of the machine works (H, S and M)
allows whiteness and glossiness to Ee enhanced while
improving the quality in appearance.

. On the contrary, Comparative Example 5 where no
transparent protective layer has not been formed has a bad
fingerprint adhesion resistance and scratching resistance.
In Comparative Example 6 where ‘a transparent protective
layer is formed without applying any electropolishing
(treatment for removing surface adhesion substances) has a
bad quality in appearance besides being inferior in the
adhesion property of the transparent protective layer.

The coating liquid for forming the transparent
protective layer is not 1limited to those previously
described, but any condition such as composition of the
.coating liquid, temperature, dilution ratio viscosity,
methods of coating can be adopted.

For example, various kinds of coating 1liquids
containing inorganic substances such as aluminum oxide,

silicon oxide or water glass can be used.



protective layer may be fornmed on layers of Ti or Ti alloy that has been
formed on a desired substrate. While this invention is not only
applicable for the facing case of wistwatches, band or conpleted watches
using thereof, but also to other kind of watches and cl ocks such as a
portable watch, table clock or wall clock as well. Appl i cati ons
other than clocks and watches are eye gg@ss frames, tiepins, cuff |inks,
lighters or their cases, pens, rings, necklaces, bracelets, brooches,
pendants, earrings, piercing rings, coronets, ornanents, decorations,
decorative goods such as interior products (being nore or | ess decorative)
and accessori es. The transparent protective group is B limited e

obj ect of this invention is also eﬁectronic devices a part of which
is provi dethomjdrdic osaBseaices (buban#ntsaysbd famratsedeast di spdlwiery an

decorative effect at a part of the device). Exanpl es of such electronic
devi ces ar emetecitalonfan watgends Sndmi| sekls, apor trilgicl pesaas, pocket bel s,
cal cul ators, personal conputers, word processors, printers,  copy

machi nes,  caner §be metled dpH pherningt dihs/i SransPagaBro RERFIFENS,

electronic toys and a variety of nmeasuring apgacatus. Thi s,

hgz;&gt i OB ![:lsa}??)‘bl {%%blré?%otllé‘?ﬂtf'dt o % nﬁbﬁﬁnt §o ?‘ﬁ%es@%ﬂ‘%@ akPEHRG) oni ¢
es but ~al so,.to variou i n nenmber s .na f Ti Ti.

doulces DUl S Rl YR "ho aS Y S Eatled vl Al Mg,

| nvention ha Eﬂ%ltl O;\ﬂaptgir% fggt dry plati@ Q6! | S At SPLPGr LRS! ance

and fingerp?n
spattering, ion plating and CVD).

It is usually preferable to form -the transparent
protective layer within 144 hours after completing the
eliminétion step of the surface adhesion substances
described above. This is because an oxidation fiim starts
'to be formed on the surface when the time lapse exceeds 144
hours, having a possibility to start slight color changes.

Applications of this invention are not ‘limited fo
coating of the approximately entire surface of the facing
member of watches or the facing case constructed by
assembling the same with a transparent protective layer, but
a transparent protective layer such as a glass coating layer
may be formed on the surface or a part of the surface, or at
a plurality of portions on the surface, of the facing member )
of watches, facing case or other ornaments.

When a treatment for forming a transparent'protective
‘layer is applied by providing a masking on the inner face of
the facing case of watches, the transparent protective layer
is not formed on the inner face of the facing case of

watches. Accordingly, a precise positioning of mechanical



adhesi on resi stance can be obtained by form ng a transparent protective
layer. Forming the transparent protective layer wth a |ayer containing a
glass like a glass coating layer mnakes it possible to easily forma
transparent protective |layer as well as formng a highly rigid transparent
protective | ayer being excellent in corrosion resistance and abrasion

resi st ance. Prior to form ng such3yransparent protective | ayer
surface adhesi on substances, especially those that cause col or changes,
are elimnated by applying, for exanple, a chem cal polishing or

el ectropolishing with an etching 39
sol uti on onptahéessmbuements )i inrmdde gidspidle hivesbrhehmechahéraht paotsrs of
Ti or Ti alloys can be displayed with a high degree of whiteness and

gl ossi ness esgetRsembpied andpiixedrein they casee tgusmebwya 5ad appiurafiee.
Therefore, ~ ornanents are endowed with a high class sense,_increasin

thei r commePEi Zheygogponent of EﬁeaﬁﬁﬁﬁﬁPﬁég%tSEFEE??BHV%f ?ﬂ%rcﬁﬂpﬁﬂ%nt of
t he etchlng ﬁlutlog other ?ﬁgatnent cqnditions nakes it possible to
nmake the pof'fSHBBIFS epﬁﬁﬁ? i 3§H§F g any roughening when t he

chem cal pol i .Shi n% 1S g)?armr\'féj 0 er\%tt‘] the e(;slcelbqg.llig) "gﬂa rJ.vin%I éf

pr oper selectlon 5 he e dsition o ctr te so |on ectric
current den% a?ﬁ.?gi par?a! Y xgie@*st&aégésétraeéﬁaﬂfoﬂ 009bt ain
a snooth an goo surface, inproving its degree of whiteness Even
when machi nga1er kpySUpBiAg 2iReAddW RIRGLSddbbis NioEKi r&ﬁeprwaaa 88eft
mrror finishing have been applied to the surface of Ti or Ti alloys, an

excel | ent spibaeet@vdl illayer into engaging faces of the case or rear
cover in snap-fixing the rear cover to the case. Such
‘inconvenience can be prevented by avoiding to form a
transparent protective layor on the engaging face between
the rear cover and case.

Applioation of this invention is not limited to the
.product where a transparent protective layer is formed on
the substrate of Ti or Ti alloys, but the transparent
protective layer may be formed on layers of Ti or Ti alloy
that has been formed on a desired substrate.

While this invention is not only applicable for the
facing case of wristwatches, band or completed watches using
thereof, but also to other kind of watches and clocks . such
as a portable watch, table clock or wall clock as well.

Applications other than clocks and watches are eye
glass frames, tiepins, cuff links, lighters or their cases,
pens, rings, necklaces, bracelets, brooches,: pendants,
‘earrings, piercing rings, coronets, ornaments, decorations,
decorative goods such as interior products (being more or

less decorative) and accessories.



as described previously can be obtained. [Bri ef- Descri pfion of the

drawi ngs] Fig. 1 is an illustration show ng the concept of the
surface conditions after the treatnent process according to the enbodi nent
of this invention. Fig. 2is Fig. 1 is an another illustration

showi ng the concept of the surface conditions after the treatnent process
according to the enbodi nent of this inveggion. Fig. 3is a different
illustration showi ng the concept 40
of the surface conditions after the treatnent process according to the
enbodi nent of this invention. Fig. 4 is an another different

illustrati on showrhg bbgecbncept tHid hdmenftdoe cdsdi alisns efectrornie
treatment process according to the enbodi ment of this invention.

Fig. 5 an atwtimes di4&f epent i bifusthdichon ishowrryided dcodept orpanents
surface conditions after the treatnment process according to the epbodi ment
of this invéexnaments used fgy atg %@S&nétlﬁéllaéﬁ‘-ﬂge?@n@eFP¥%§%Y%t‘?€f1e%thow ng

the concept of the surface conditions after the tre 0Ccess
accor di ng tfbttﬁe E%Bdl‘?ﬁsnF Bf 497iCS) nventBHFPLEEDR rlsb’[aﬁ"ong c’f’ﬁ%nlc

reference n wat C

sur f ace evi ﬁs ar%x?ﬁ%‘:éﬁ?}é’rc watcﬂgeslzan r?gf%]%%’argg]?tapk?lo% e%l?l ve 1 ayer

13 forelﬁgE%gQSt%Qﬁﬁs, calculators, personal computers, word
processors, printers, copy machines, cameras, video
equipments, televisions, audio equipments, electronic toys
and a variety of measuring apparatus.

This invention is applicable not only to ornaments,
accessories and electronic devices but also to various kind
of members made of Ti or Ti alloys. .

[Advantages]

According to the foregoing descriptions, this
invention has following effects.

An excellent scratching resistance and fingerprint
adhesion resistance can be obtained by.forming a transparent
protective layer. Forming the transparent protective layer
with a.layer containing a glass like a glass coating layer
makes it possible to easily form a transparent protective
layer as well as forming a highly rigid transparent °
protectiﬁe layer being excellent in corrosion resistance and
abrasion resistance.

Prior to forming such transparent protective layer,
surface adhesion substances, especially those that cause
.color changes, are eliminated by applying, for example, a

chemical polishing or electropolishing with an etching



41 Table 1  Exanple Conposition ratio

(% by volune) |nmrersion tine No HF HNJ err]
Herr]SCe[rr] 5 sec. 30 sec. 60 sec. 1 5.0 30.0

50.0 B A A 2 1.0 35.0 50.0 B

A A 3 10.0 35.0 50.0 A A B 4
5.0 15.0 50.0 B A 39A 5 5.0 40.0
45.0 A A B 6 5.0 30.0 30.0 A

A B 7 5.0 30.0 60. 0 B A A 8
0.5 35.0 50.0 C C B 9 11.0 = 35.0
50.0 Bsolutioff on tRe surfi@e of Ti. Gor TilZlloys, 4Ehdreby tBe

C B 11 5.0 42.0 45. 0 B - C C 12
5.0 35. dnherepg @olors Bf Ti omcTi allgys can ilBe displayed witks5aQ
63.0 c. - C B .14 2.5 35.0 0 .C

C C Chighr afpgEee R eWEhF%ﬁe¥$eaﬁﬁﬁHHQIOSSlneSS togeghgapl with

Table 2 of solutio 70 C
Tr eat ment tFWBrPgﬁee?t $n theloqualltXK)Of rﬂﬁfarance4o %hegsfore, 60

70 A A A A . ,
REPLACENENT°§ﬁEE?ntS are endowed wE&h a high class sense, increasing 42

Table 3 ; ; Treat ment tine:
30 sec. their commercial value. - Tenp. of solution ([err]C.)

25 30 4ﬁh approé@iate séiéction 62 the domponentBOof the

B A A Tabl e 4
E|eCtr0|yS|ét@ﬁmﬁgt|§6&utlon or other treatment conditions makes itype 1
Type 2 Conposition of electrolyte Phosphoric acid

(H err] PJ epbkgibleltoPhakphthe cpolishdd faad RHider Withdut causing anjution:
vol % wat er: bal ance vol % wat er: bal ance Specific gravity -
of el ectrol ypughénfiilg when the chemichlQ®olishing issotamtiimd out with
Tenperature of electrolyte 30 [err]C 25 [err]C

solution an etchipgasehgtimrnhod for Quart z-sheat hed el ectric
Quart z-sheat hed el ectric electrolyte sol ution heat er '
heat er é}.mr%% EPLEEELPYt eOFf Ydde composition of the p\y
sol ution St ai Ss_steel

st ai nl ess SeégFtrol§?e séidg¥e%nlaelectr1c currentnlg ensity and other
treatment conditions makes it possible to obtain a smooth
'and good surface, improving its degree of whiteness.

Even when machine works such as a honing processing,
nicking processing or mirror finishing have been applied to
the surface of Ti or Ti alloys, an excellent surface quality
as described previously can be obtained.

[Brief Description of the drawings]

Fig. 1 is an illustration showing the concept of the °
surface conditions after the treatment process according to
the embodiment of this invention.

Fig. 2 is Fig. 1 ie an another illustration showing
the concept of the surface conditions after the.treatment

process according to the embodiment of this invention.

Fig. 3 is a different illustration showing the concept
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Table 5

tinme

density
sec

NOARNEBNOIONMEROO

H
o o

QOO UIU1T OO UTO O U
o o

12.0

el ectropol i shing

43
Exanpl e El ectrol ysis Anode El ectrol ysis
No condi tion current
(Alcnjerr])
15 sec 30 sec 60 sec 120 sec 130 sec 15 Type 1
B A A A A 40 A 16 Type 1
B A A A A A 17 Type 1
A A A A A A 18 Type 1
A A A A A A 19 Type 1
Pof théd surface cdhdition5 afterB the t2Batment prdypesl
A A A A B B 21 Type 1
Aaccordimg to Ahe embhdimentBof this hvention.22 Type 2
B A A A A 23 Type2
A Elg. 4\13 ananothqx dlffeygnt 1llqp¢ratlon shqyieg 2
ﬁthe cop(cept /Qf théA\ Asurfag\e condJ.tAons aftgg the’ treatpy%g 22
}proces§\acco€§1ng ER the eﬁhpdlment ?f this %ﬁyentlon. ¥5§e22

A '%'ig. 5 Aén angther deferentE ﬁf{%% tnveshovM'ag the

xanple

REPLACENE“”&&%@%EE of the surface conditions after the treatment

process according to the embodiment of this invention.

Fig. 6 an another different illustration showing the
concept of the surface conditions after the treatment
process according to the embodiment of this invention.

[Description of the reference numerals]

10 facing_member of watches

10a surface

11 oxide layer

12 transparent protective layer

13 foreign substances
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[ C ai s [Claim 1] A met hod for f ¥ oy
char act e m'H "hﬂ"lﬂr" ﬂIF transparent protective |ayer = Anil'l
t r eat ment f ace adhesi on substances on the surface of
Ti all oys. CI ai M 2] A nmethod for surface treatnent

characterized by formng a transparent pgptective |layer after applying a
treatment renoving surface adhesion substances on the surface of Ti or
Ti alloys subjected to nmachi ne works. [Claim3] A nethod for
surface treatnent according to Caim2, wherein said machine work is any
one of honi fglapmstessi ng, ni cki ng processing or mrror finishing.

[Claim4] A nethod for surface treatnment according to any one of Clains 1
to 3, wherein sai dQladmspalént priot edeithedl ay8eri s sunfaper ctneatmeny a

gl ass. [Claim5] A nethod for surface treatnent according to any
one of d ai ﬁhal.{at:bellu%er@nfé’&?‘ﬁngr afsphFapgrarandt e dLoFectiyer 13vesr ned
by adhering a gl ass coating uid on the surface subjected to ﬁal d
treat nent feftér applying ~a tr atment for removing surface adhesion
substances on the surface of Ti or Ti alloys.
[Claim 2] A method for surface treatment

characterized by forming a transparent protective layer
after applying a treatment removing surface adhesion
substances on the surface of Ti or Ti alloys subjected to
machine works.

[Claim 3] A method for surface treatment according to
Claim 2, wherein said machine work is any one of honing
processing, nicking processing or mirror finishing.

[Claim 4] A method for surface treatment aceording to
any one of Claims 1 to 3, wherein said transparent
protective layer is a layer containing a glass.

‘[Claim 5] A method for surface treatment according to-
any one of Claims 1 to 4, wherein said transparent
protective layer is formed by adhering a glass coating
ligquid on the surface subjected to said treatment for
removing surface adhesion substances, followed by drying.

[Claim 6] A method for surface treatment accdrding
to Claim 5, wherein said glass coating liquid is used after
diluting its original liquid with a diluting solvent.

[Claim 7] A method for surface treatment according to
Claim 2 or 3, wherein said transparent proteetive layer is

formed by allowing the glass coating liquid diluted to a

This Sheet Has Been Replaced




renmovi ng surface adhesi on substances, followed by drying. o [ A ai m 6]

A nmethod for—surface treatnent according to Claimb5, wherei [0 e = 15 =
coating i qui Geg nggdiluting its original liquid \Jﬁﬁkgﬂgﬁgt% 2%§ﬁEN
sol vent . |MI;{‘CHH|€I“|H‘IM‘ thod for surface treatnent accardi L8

Claim2 or 3, ein sal d transparent protective layer is forned by
allowing the glass coating liquid diluted2to a dilution ratio
corresponding to said nachine works to adhere, followed by drying.
[Claim8] A nethod for surface treatnent according to Caim?7, wherein
the viscosity of said glass coating liquid is 150 cps (25 [err]C) or nore.
[C ai m9] Adidubddnforatief acerrespombing adoor diaigl t macBiiaem wookss, to
wherein said drying is_carried out twice or nore under different drying
condi ti ons. adhere, fol]ayveq 1oy dyyimat-hod for surface treatnent according

to any one of Clains 1 tg 9, wherein said treatnment for renoving surface
adhesi on substance@c%%}ﬂiagheﬁi@ﬁFhBGI%@ﬁiﬁﬁrf%ﬁ?tFQﬁ?qﬂﬁﬂﬂ RGCOEALPEo RO
[Caim11] f\ et t’od ol surfgce t.reat-r.rgnt ccor.ﬁi ng to C aim 1(_2. Whgrei n
sai d et chi nGL8eRulr ot NESRAPI S0 FIRCRENTYSBEUCrOR SUAPEI RORGRE, LHAERSr ]

and H err] SQLe . o, Clal ] A method for surface treatnent
accordi ng ?% E?giEPiofzahégeF% gg%é'etching solution is an aqueous

sol ution containin : 0 wol. 1 %%ﬁ% H A} 30
to 60 vol % of H er%ljsa&qtgrggi] . » }néq;%dH[E%raiéun%% e,é\@r‘?rat 05' %‘ogfggglfl?gcgg

treatment acegifli MY oxt 08 ANYhepEivf sfial AeyifAgt @ slbarhieieidut hewi&amerat ure
of said etching solutionis 30 to 75 C and the treatnent tine

more under different drying conditions.

[Claim 10] A method for surface treatment accordihg
to any one of Claims 1 to 9, wherein said treatment for
removing surface adhesion substances is a chemical polishing
with an etching solution.

[Claim 11] A imethod for surface treatment according

. to Claim 10, wherein said etching solution comprises a mixed
solution containing HF, HNO3 and HySO,.

[Claim 12] A method for surface treatment accordiné
to Claim 10, wherein said etching solution is an aqueous
-solution containing 1 to 10 vol% of HF, 15 to 40 vol% of HNO;
and 30 to 60 vol% of HS04.

[Claim 13] A method for surface treatment according
to any one of Claims 10 to 12, wherein the temperature of °
said-etching solution is 30 to 75 °C and the treatment time
with said etching solution is 5 to 60 seconds.

[Claim 14] A method for surface treatment according

to any one of Claims 1 tb 9, wherein the treatment for

removing said surface . adhesion substances is an
electropolishing. I —
This Sheet Has Been
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with said etching "s-ol ution is 5 to 60 seconds. '[CI aiim 14] A net hod

for surface treatnent accorQ!ng to any one of Claims 1 to 9”“&&#&% §§] N
e R 2 o el el

treat ment atcdrditng® t® Ctaim 14, wherein the electrolyte solution used for
said electropolishing contains Herr]PQi®rr]. [Caim16] A nethod
for surface treatnent according to Claim14 or 15, wherein said

el ectropolishing is carried out at an anodic current density of 0.5 to 10

A cnp. [aim17] A nethod for surface treatnment according to any
one of Cdains 14 tl€ledm Wdreid mhbhednéorosuréaeettvbytmsntrQQCQedings 3
seconds to 2 m nutes. aim 18] A nmethod for surface treatnent

[C
according ¥® GhyiBnddof wheEeHB theoelectupbye nsohetior sttt foprsaid
renovi ng said surface adhesi on sybstances is a treatnment containing at
| east surf atECRREMRMtshing °°ntPéP§i Q- A method for surface treatment

di t f 1 8, wh ' f dhe
Sobotancas contal AHRBL RS (R detiodoral nentrfd " tleSthA Tl PRI A,
or nament C@W&i%ﬂgm oLragsp%sggmprgascgtxstk §L1 581 dlgn%ﬁléa”face
of a netallrc me ere su ace adnéeston

substances ohavee bﬁ'?rhrfcﬁﬂ@/%rrent denéﬂ?'&%ﬂs tof 1 0P )R Nt
characterized in that a transparent protective layer is forned on the

surface where concaginanys hane eeddCFewr saklrdceeepEstnetbea8tsraBedi ne
wor ks are applied on the netallic nmenber conprising Ti or Ti
to any one of Claims 14 to 16, wherein the time for
electrolysis treatment is 3 seconds to 2 minutes.

[Claim 18] A method for surface treatment according
to any one of Claims 1 to 17, wherein the treatment for
removing 'said surface adhesion substances is a treatment
containing at least surface washing.

[Claim 19] A method fo: surface treatment according
to any one of Claims 1 to 18, wherein said surface adhesion
substances contain Ti oxideé that cause blackening.

[Claim 20] An ornament comprising a transparent
protective layer formed on the surface of a metailic member
'comprising Ti or Ti alloys where surface adhesion substances
have been removed.

[Claim 21] An ornament characterized in that a
transparent protective layer is formed on the surface where
contaminants have been chemically removed, wherein machine
works are applied on the metallic member comprising Ti or Ti
alloys.

[Claim 22] An ornament according to Claim 21, wherein

said machine work is any one of honing processing, nicking
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a||5yq [Aaim22] An ornament according to Claim wher ein

I ne work is an ne of honi ng processing, nicking
[CI al m EIIIJ mmuliccordl ng to any one of Claims 20t
said tr ive layer is a |ayer containing :
[Cla|n124] An ornanent accordlng to any one of Clains 20 to 23, wherern
the thickness of said transparent proteé4ive layer is 0.2 to 15 [erf]m
[Claim25] An ornament according to any one of Clainms 20 to 24, wherein
said transparent protective |layer has a Vickers hardness of 180 to 700.
[Claim26] An ornapent according tq any one of Clains 20 to C aim 25,
wher ei n sai BTSFRAFAERY 9% BLFLRY fF+SRE88-for watches and cl ocks.

daim27] An el ' ' t | t i f __which i t ed
W th Che br nament GCRRGATY BrafiraEcts & SHdirsd grigone of Eafd.l

28] An el eghrqni c,4dev or m erein said electronlc
device is a%bma Chzgf a%%Fggﬁ fg]££5nsparen prg%bctlve iayer 1s

layer containing glass components.

sai d

[Claim 24] An ornament according to any one of Claims
20 to 23, wherein the thickness of said transparént
protective layer is 0.2 to 15 pm.

[Claim 25] An ornament according to any one of Claims
20 to 24, wherein said transpa;gpp protective layer has a
Vickers hardness of 180 to 700.

[Claim 26] An ornament according to any one of Claims
20 to Claim 25, wherein said ornament is a facing member for
watches and clocks. |

[Cléim 27]- An electronic device at least a portion of
which is decorated with the ornament according to an one of
Claims 20 to 25.

[Claim 28] An electronic device accofding to Claim

27, wherein said electronic device is an watch or a clock.

T



