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Description

TECHNICAL FIELD

[0001] The present invention relates to a decorative
item (including parts) and a process for producing the
same. More particularly, the present invention primarily
relates to a decorative item, such as an exterior part of
timepiece, in which use is made of a basis material having
a hardened layer, for example, a carburized (cemented)
layer extending from a surface thereof to an arbitrary
depth wherein a solute atom is diffused so as to form a
solid solution, and relates to a process for producing the
decorative item. Further, the present invention is con-
cerned with an exterior part of timepiece constituted by
a carburized stainless steel, especially an exterior part
of timepiece, such as a wristwatch band, bezel, casing,
back lid or dial, constituted by a gas carburized austenitic
stainless steel, and is concerned with a process for pro-
ducing the same. Still further, the present invention is
concerned with an exterior part of timepiece having a
smooth or specular surface free of what is known as "or-
ange peel" and with a process for producing the same.

BACKGROUND ART

[0002] In a decorative item, for example, an exterior
part (member) of timepiece, such as a wristwatch band,
bezel, casing, back lid, buckle or dial, use is made of
stainless steel, titanium or a titanium alloy. In particular,
austenitic stainless steel which is excellent in corrosion
resistance and ornamental capacity is widely employed
as the stainless steel.
[0003] For example, a plate of austenitic stainless steel
SUS 316 or SUS 304 is subjected to cold forging. The
forged plate is arbitrarily cut or drilled (punched) and fin-
ished into the shape of wristwatch band piece. The thus
obtained band pieces are connected to each other to
obtain a completed wristwatch band.
[0004] However, the austenitic stainless steel has a
drawback in that its specular surface is easily scratched
to cause the appearance of the wristwatch band, bezel,
casing, back lid, dial or other exterior part of timepiece
constituted by the austenitic stainless steel per se to eas-
ily deteriorate.
[0005] The technology of carburizing the surface of
stainless steel such as austenitic stainless steel to hard-
en the stainless steel surface is now being studied in
order to resolve the above drawback. However, the car-
burized stainless steel surface suffers from generation
of a strain in the crystal lattice of stainless steel because
of the penetration of carbon atoms to become a rough
surface. Thus, also, the technology of further polishing
the carburized stainless steel surface into a specular sur-
face is being investigated.
[0006] For example, in Japanese Patent Laid-open
Publication No. 54(1979)-86441, it is described that a
specular surface can be easily obtained by subjecting

fine precision parts, such as a gear, a spring and a shaft,
constituted by a low carbon steel, a low alloy case hard-
ening steel or the like, although there is no description
of austenitic stainless steel, to pack carburizing (solid
carburizing) at 900°C and thereafter subjecting the sur-
face of such parts to barrel polishing.
[0007] However, when a metal having a high content
of chromium, such as austenitic stainless steel, is carbu-
rized at high temperatures such as 700°C or above, chro-
mium carbide is precipitated in a surface portion of stain-
less steel. As a result, the chromium content of stainless
steel per se is reduced to cause the corrosion resistance
of the stainless steel to extremely deteriorate. Further,
the chromium carbide becomes bulky, thereby posing
such a problem that the carburized region of stainless
steel cannot have high hardness.
[0008] The method of carburizing austenitic stainless
steel at low temperatures such as less than 700°C for
the purpose of avoiding the above precipitation of chro-
mium carbide can be contemplated. However, when the
carburization is conducted at such low temperatures, a
passive film which hinders the penetration of carbon at-
oms is formed on the surface of stainless steel to thereby
disenable hardening of the stainless steel surface.
[0009] In recent years, the technology of hardening a
surface of austenitic stainless steel while maintaining the
excellent corrosion resistance of the austenitic stainless
steel is being investigated. For example, in the technol-
ogy disclosed in Japanese Patent Laid-open Publication
Nos. 9(1997)-71854, 9(1997)-268364 and 9(1997)-
302456, austenitic stainless steel is fluorinated in a fluor-
ogas atmosphere at low temperatures such as 300 to
500°C to convert the above passive film to a fluorinated
film through which carbon atoms can be easily penetrat-
ed. The fluorinated austenitic stainless steel is sequen-
tially subjected to gas carburizing in a carburizing gas
atmosphere at low temperatures such as 400 to 500°C
and to pickling or mechanical polishing (for example, soft
blasting, barrel polishing or buffing).
[0010] In the thus obtained decorative item, for exam-
ple, wristwatch band, a hardened layer, i.e., carburized
layer extending from a surface of austenitic stainless
steel as a basis material to a depth of 5 to 50 Pm is formed
while maintaining the corrosion resistance thereof.
Therefore, not only does the basis material exhibit a
beautiful specular surface but also the specular surface
has a Vickers hardness (HV) as high as 500 to 700, which
cannot be attained by stainless steel provided with no
surface hardening treatment.
[0011] The decorative item (including personal orna-
ment) constituted by the austenitic stainless steel having
its surface hardened is resistant to scratching, so that
there is an advantage such that the beauty thereof can
be maintained for a prolonged period of time.
[0012] However, even the decorative item whose basis
material is constituted by the above stainless steel having
its surface hardened sometimes suffers from scratching
when a sharp intense external force is applied thereto.
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[0013] Therefore, there is a demand for the develop-
ment of a decorative item whose basis material is con-
stituted by stainless steel having a higher surface hard-
ness, i.e., greater scratch resistance than that of the con-
ventional decorative item, and also for the development
of a process for producing such a decorative item.
[0014] On the other hand, with respect to the decora-
tive item such as an exterior part of wristwatch or a brace-
let, it, as a personal ornament, must have the same or-
namental value as those of other decorative items. Ac-
cordingly, the personal ornament at its surface is often
furnished with an ornamental coating. For example, a
gold alloy coating formed by wet plating is widely em-
ployed as such an ornamental coating.
[0015] However, the gold alloy coating is soft and eas-
ily scratched. Accordingly, even if the hardened basis
material surface of personal ornament is covered with
the soft gold alloy coating, the gold alloy coating would
be scratched to spoil the beauty as decorative item. This
personal ornament has a drawback in that the above ad-
vantage of hardening of basis material surface cannot
be utilized.
[0016] Therefore, there is a demand for the develop-
ment of a decorative item whose surface hardness as
measured from the surface of gold alloy coating is large
even if the gold alloy coating per se is soft, that is, a
decorative item which is excellent in scratch resistance,
and for the development of a process for producing the
same.
[0017] In the technology described in Japanese Patent
Laid-open Publication Nos. 9(1997)-71854, 9(1997)-
268364 and 9(1997)-302456, austenitic stainless steel
is carburized at low temperature, so that precipitation and
bulking of chromium carbide in stainless steel would not
occur. However, a layer wherein, mainly, Fe and C in
stainless steel are simultaneously present, possibly "mill
scale (roll scale, black scale)" containing an iron oxide
such as Fe2O3, is formed on an outermost surface of
carburized layer. In the technology described in the
above literature, the mill scale is removed by pickling or
mechanical polishing.
[0018] However, with respect to the exterior part of
timepiece constituted by stainless steel which has been
gas carburized at low temperature as mentioned above,
completely removing the mill scale formed on the surface
thereof so as to render the exterior part surface specular
cannot be accomplished only by performing mechanical
polishing such as barrel polishing or buffing. The reason
is that most timepiece exterior parts have complex con-
figuration because of the attainment of ornamental beau-
ty with the result that there are places which cannot be
polished, such as inside wall of holes and inside wall and
bottom of recessed portions. Further, with respect to
timepiece exterior parts comprising a plurality of parts
connected to each other, it is difficult to polish part inter-
faces. For example, with respect to a wristwatch band
comprising a multiplicity of band pieces connected to
each other by means of connecting parts, the smaller the

interstice of mutually neighboring band pieces, the more
difficult the polishing thereof.
[0019] Moreover, the surface of timepiece exterior
parts cannot also be rendered specular only by pickling.
In the pickling described in the above literature, iron con-
tained in the mill scale is leached with a strong acid so-
lution to remove the mill scale from the surface of time-
piece exterior parts. However, iron is also contained in
stainless steel per se, so that the surface of carburized
layer is corroded by the strong acid solution. As a result,
the surface of carburized layer after pickling is roughened
and cannot be specular.
[0020] Furthermore, finishing to be effected on the sur-
face of timepiece exterior parts constituted by stainless
steel is not limited to specular finishing. For realizing an
ornamental beauty, various mechanical finishings are re-
quired. For example, hairline finishing wherein a multi-
plicity of mutually parallel nicks are engraved or honing
wherein a multiplicity of fine recesses are engraved is
required.
[0021] However, the carburized stainless steel has a
drawback in that its surface is so hard that it is difficult to
effect the above mechanical finishing thereon.
[0022] Therefore, there is a demand for the develop-
ment of an exterior part of timepiece constituted by stain-
less steel such as austenitic stainless steel which is ex-
cellent in scratch resistance and has a specular surface
without detriment to the inherent excellent corrosion re-
sistance of stainless steel; the development of an exterior
part of timepiece constituted by stainless steel such as
austenitic stainless steel which is excellent in scratch re-
sistance and has its surface provided with mechanical
finishing such as hairline finishing or honing without det-
riment to the inherent excellent corrosion resistance of
stainless steel; and the development of a process for
producing such timepiece exterior parts.
[0023] The timepiece exterior parts, for example, band
pieces gas carburized at low temperatures such as 400
to 500°C as mentioned above are not furnished with a
beautiful specular surface required for exterior ornamen-
tation of timepieces, and the surface thereof is observed
as "orange peel" having fine unevennesses, despite the
implementation of polishing.
[0024] The reason is that, by the gas carburization, a
greater amount of carbon is diffused within the metal crys-
tal grains of stainless steel surface than in the metal crys-
tal grain boundaries. That is, when carbon is penetrated
in the metal crystal grains, the metal crystal grains be-
come bulky and swell outward with the result that a thick-
ness difference occurs between the crystal grains and
the crystal grain boundaries. When viewed from the sur-
face of stainless steel, the crystal grains are higher than
the crystal grain boundaries.
[0025] The above height difference between the crys-
tal grains and the crystal grain boundaries cannot be elim-
inated despite the implementation of a sequence of treat-
ments after the gas carburization, including pickling and
mechanical polishing. As a result, the crystal grains are
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likely to be recognized as being lifted from the surface of
stainless steel, and a multiplicity of lifted crystal grains
are observed as fine unevennesses of stainless steel sur-
face, i.e., "orange peel".
[0026] This "orange peel" is a phenomenon which
commonly occurs when not only stainless steel but also
titanium, a titanium alloy and other metals for use in ex-
terior ornamentation of timepieces are subjected to sur-
face hardening, for example, carburizing at temperature
which is close to the recrystallization temperature of the
metal or below. In particular, the orange peel is a phe-
nomenon which occurs when surface hardening is per-
formed at below a temperature slightly over the recrys-
tallization temperature of the metal.
[0027] Further, this "orange peel" is not limited to car-
burization wherein carbon is used as a solute atom, and
is a phenomenon which commonly occurs when surface
hardening is performed with the use of nitrogen or oxygen
as a solute atom at temperature which is close to the
recrystallization temperature of the employed metal or
below.
[0028] Accordingly, there is a demand for the devel-
opment of an exterior part of timepiece with an excellent
appearance, constituted by a metal which has a smooth
or specular surface free of "orange peel" even if the metal
is subjected to surface hardening at temperature which
is close to the recrystallization temperature of the metal
or below; and for the development of a process for pro-
ducing such an exterior part of timepiece.
[0029] US-A-5308707 discloses a process for impart-
ing to a n article a corroision and wear resistance and a
color comprising solid-state diffusion of atoms, for exam-
ple carbon or nitrogen, into the article and applying a
layer of carbon on the surface thus treated.
[0030] It is an object of the present invention to solve
the above problems of the prior art and to provide a dec-
orative item comprising a basis material having a hard-
ened layer, for example, a carburized layer extending
from a surface thereof to an arbitrary depth, the basis
material surface having a higher surface hardness, i.e.,
greater scratch resistance than that of the conventional
decorative item, especially an exterior part of timepiece
with such characteristic.
[0031] It is another object of the present invention to
provide a decorative item comprising the above basis
material with hardened layer, the decorative item having
a surface furnished with golden color or other various
tones without any lowering of surface hardness, i.e., with-
out detriment to the scratch resistance thereof, especially
an exterior part of timepiece with such characteristic.
[0032] It is an additional object of the present invention
to provide processes for producing the above decorative
items.
[0033] It is further objects of the present invention to
provide an exterior part of timepiece constituted by stain-
less steel such as austenitic stainless steel which is ex-
cellent in scratch resistance and has a specular surface
without detriment to the inherent excellent corrosion re-

sistance of stainless steel; to provide an exterior part of
timepiece constituted by stainless steel such as auste-
nitic stainless steel which is excellent in scratch resist-
ance and has its surface provided with mechanical fin-
ishing such as hairline finishing or honing without detri-
ment to the inherent excellent corrosion resistance of
stainless steel; and to provide a process for producing
such timepiece exterior parts.
[0034] It is still further objects of the present invention
to provide an exterior part of timepiece with an excellent
appearance, constituted by a metal which has a smooth
or specular surface free of "orange peel" even if the metal
is subjected to surface hardening at temperature which
is close to the recrystallization temperature of the metal
or below; and to provide a process for producing such
an exterior part of timepiece.

DISCLOSURE OF THE INVENTION

[0035] The present invention relates to an exterior part
of a timepiece as defined in claim 1.
[0036] The hard coating and the basis material at its
surface may exhibit respective tones which are different
from each other.
[0037] The hard coating preferably has a surface hard-
ness greater than that of the basis material.
[0038] The hard coating is preferably a hard coating
of carbon.
[0039] An intermediate layer may be disposed be-
tween the hard coating of carbon and a surface of the
hardened layer of the basis material.
[0040] It is preferred that the intermediate layer com-
prise a lower layer of Ti or Cr disposed on the hardened
layer surface of the basis material and an upper layer of
Si or Ge disposed on a surface of the lower layer.
[0041] In the decorative item of the present invention,
at least two hard coatings may be formed on the hard-
ened layer surface of the basis material, or at least two
hard coatings may be laminated on the hardened layer
surface of the basis material.
[0042] Further, in the decorative item of the present
invention, the hard coating may be disposed on portion
of the hardened layer surface of the basis material.
[0043] The decorative item of the present invention
may further comprise a gold alloy coating disposed on a
surface of the hard coating.
[0044] It is preferred that the gold alloy coating be con-
stituted of an alloy of gold and at least one metal selected
from the group consisting of Al, Si, V, Cr, Ti, Fe, Co, Ni,
Cu, Zn, Ge, Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, Cd, In, Sn,
Hf, Ta, W, Ir and Pt.
[0045] The decorative item is an exterior part of time-
piece.
[0046] The process for producing a decorative item ac-
cording to the present invention is defined in claims 10,
13 and 16.
[0047] These processes enable obtaining the above
decorative item of the present invention, for example, an
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exterior part of timepiece such as a wristwatch band.
[0048] One form of exterior part of timepiece according
to the present invention comprises a stainless steel hav-
ing at its surface a carburized layer wherein carbon is
diffused therein so as to form a solid solution (namely,
exterior part of timepiece comprising a basis material of
stainless steel provided at its surface with a carburized
layer),
wherein the carburized layer has a polished surface
whose Vickers hardness (HV) is 500 or more.
[0049] The polished surface is specular.
[0050] One form of wristwatch band of the present in-
vention comprises a plurality of band pieces of stainless
steel connected to each other,
each of the band pieces having at its surface a carburized
layer wherein carbon is diffused so as to form a solid
solution,
wherein the carburized layer has a polished surface
whose Vickers hardness (HV) is 500 or more.
[0051] The polished surface is specular.
[0052] In these wristwatch bands, the band pieces may
be connected to each other by means of connecting parts
of stainless steel, each of the connecting parts having at
at least portion of its surface a carburized layer wherein
carbon is diffused so as to form a solid solution.
[0053] In the present invention, it is preferred that the
wristwatch band be one produced by connecting the
band pieces to each other by means of connecting parts,
carburizing the band pieces and the connecting parts,
and thereafter polishing surfaces of the band pieces.
[0054] The wristwatch bands of the present invention
may further comprise connecting parts having no carbu-
rized layer.
[0055] One mode of process for producing a wrist-
watch band according to the present invention comprises
the steps of:

connecting a plurality of band pieces of stainless
steel to each other by means of a plurality of con-
necting parts of stainless steel;
fluorinating the band pieces and the connecting parts
in a fluorogas atmosphere at 400 to 500°C;
gas carburizing the fluorinated band pieces and con-
necting parts in a carburizing gas atmosphere con-
taining carbon monoxide at 400 to 500°C to form a
carburized hardened layer;
pickling the carburized band pieces and connecting
parts, followed by rinsing;
subjecting surfaces of the band pieces to barrel pol-
ishing; and depositing the hard coating on the pol-
ished surface of the carburized hardened layer.

[0056] A wristwatch band having machined surfaces
can be obtained by machining surfaces of the band piec-
es connected by means of the connecting parts prior to
the fluorination.
[0057] Another mode of process for producing a wrist-
watch band according to the present invention comprises

the steps of:

fluorinating a plurality of band pieces of stainless
steel and a plurality of connecting parts of stainless
steel in a fluorogas atmosphere at 250 to 600°C;
gas carburizing the fluorinated band pieces and con-
necting parts in a carburizing gas atmosphere con-
taining carbon monoxide at 400 to 500°C to form a
carburized hardened layer;
pickling the carburized band pieces and connecting
parts, followed by rinsing;
subjecting surfaces of the band pieces to barrel pol-
ishing;
depositing the hard coating on the polished surface
of the carburized hardened layer; and
connecting the band pieces by means of the con-
necting parts.

[0058] A wristwatch band having machined surfaces
can be obtained by machining surfaces of the plurality of
band pieces prior to the fluorination.
[0059] The process for producing an exterior part of
timepiece other than a wristwatch band according to the
present invention comprises the steps of:

connecting a plurality of pieces of stainless steel to
each other by means of a plurality of connecting parts
of stainless steel to obtain a base material for a time-
piece exterior part of stainless steel other than a
wristwatch band;
fluorinating the base material in a fluorogas atmos-
phere at 250 to 600°C;
gas carburizing the fluorinated base material in a car-
burizing gas atmosphere containing carbon monox-
ide at 400 to 500°C to form a carburized hardened
layer;
pickling the carburized base material, followed by
rinsing;
subjecting surfaces of the base material to barrel pol-
ishing; and
depositing the hard coating on the polished surface
of the carburized hardened layer.

[0060] An exterior part of timepiece other than wrist-
watch band having machined surfaces can be obtained
by machining surfaces of the base material prior to the
fluorination.
[0061] It is preferred that the wristwatch band of the
present invention be one obtained by the above process
for producing a wristwatch band according to the present
invention.
[0062] It is also preferred that the exterior part of time-
piece other than wristwatch band according to the
present invention be one obtained by the above process
for producing an exterior part of timepiece other than
wristwatch band according to the present invention.
[0063] Austenitic stainless steel is preferably em-
ployed as the stainless steel for use in the present inven-
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tion.
[0064] Austenitic stainless steel is preferably em-
ployed as the stainless steel for use in the present inven-
tion.
[0065] The terminology "exterior part of timepiece"
used herein means, for example, a wristwatch band, bez-
el, casing, back lid, buckle and dial.

BRIEF DESCRIPTION OF THE DRAWING

[0066] Fig. 1 is a schematic view of the structure of
band pieces produced in Example A1 of the present in-
vention. Fig. 2 is a schematic view of the structure of
band pieces produced in Example A2 of the present in-
vention. Fig. 3 is a schematic view of the structure of
band pieces produced in Example A3 of the present in-
vention. Fig. 4 is a schematic view of the structure of
band pieces produced in Example A3 of the present in-
vention. Fig. 5 is a schematic view showing a surface
treatment for band pieces carried out in Example A4 of
the present invention. Fig. 6 is a schematic view showing
a further surface treatment for band pieces carried out in
Example A4 of the present invention. Fig. 7 is a schematic
view of the structure of band pieces produced in Example
A5 of the present invention. Fig. 8 is a schematic view of
the structure of band pieces produced in Example A5 of
the present invention. Fig. 9 is a schematic view showing
a surface treatment for band pieces carried out in Exam-
ple A6 of the present invention. Fig. 10 is a schematic
view of the structure of band pieces produced in Example
A6 of the present invention. Fig. 11 is a schematic view
showing a surface treatment for band pieces carried out
in Example A7 of the present invention. Fig. 12 is a sche-
matic view showing a further surface treatment for band
pieces carried out in Example A7 of the present invention.
Fig. 13 is a schematic view of the structure of band pieces
produced in Example A7 of the present invention. Fig.
14 is a schematic view showing a surface treatment for
band pieces carried out in Example A8 of the present
invention. Fig. 15 is a schematic view showing a further
surface treatment for band pieces carried out in Example
A8 of the present invention. Fig. 16 is a schematic view
of the structure of band pieces produced in Example A8
of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0067] The decorative item of the present invention
and the process for producing the same will first be de-
scribed below.
[0068] The decorative item of the present invention
comprises a basis material having a hardened layer
wherein a solute atom is diffused so as to form a solid
solution; and at least one hard coating disposed on a
surface of the hardened layer. Optionally, the decorative
item may further comprise a gold alloy coating disposed
on a surface of the hard coating.

Basis material

[0069] The basis material for use in the decorative item
of the present invention is stainless steel.
[0070] In particular, austenitic stainless steel is prefer-
ably employed as the stainless steel.
[0071] In the present invention, a solute atom is dif-
fused in a surface of the above basis material constituted
of a metal or alloy so as to form a solid solution, thereby
providing a hardened layer.
[0072] The above solute atom is carbon.
[0073] Carbon atoms may be diffused in stainless
steel, for example, austenitic stainless steel.
[0074] The hardened layer is preferably so formed as
to extend from a surface of the basis material to a depth
of 5 to 50 Pm.
[0075] The hardened layer has a specular surface
whose Vickers hardness (HV; loaded with 50 g) is 500
or greater.
[0076] In the present invention, for example, the for-
mation of a carburized layer as the hardened layer in the
basis material constituted of austenitic stainless steel
containing no titanium metals is preferably carried out
through the following process.

(1) Fluorination:

[0077] Before the formation of a carburized layer, it is
preferred that the basis material be fluorinated in a fluor-
ogas atmosphere at 100 to 500°C, especially 150 to
300°C.
[0078] The above austenitic stainless steel can be, for
example, Fe-Cr-Ni-Mo stainless steel or Fe-Cr-Mn stain-
less steel. Stable stainless steel whose Ni content is min-
imized is preferably employed as the austenitic stainless
steel in the present invention from the viewpoint of depth
of carburized hardened layer and cost. From the view-
point of corrosion resistance, however, stainless steel
whose Ni content is high and containing a valence ele-
ment Mo in an amount of about 1.5 to 4% by weight is
preferably employed. As the optimum austenitic stainless
steel, there can be mentioned stainless steel obtained
by adding 1.5 to 4% by weight of Mo to stable stainless
steel whose chromium content is in the range of 15 to
25% by weight and wherein the austenitic phase is stable
despite working effected at ordinary temperatures.
[0079] The fluorogas for use in the above fluorination
can be, for example, a gas of any of fluorocompounds
such as NF3, CF4, SF4, C2F6, BF3, CHF3, HF, SF6, WF6,
SiF4 and CIF3. These fluorocompound gases can be
used individually or in combination. Also, besides these
gases, gases of other compounds containing fluorine in
molecules thereof can be used as the above fluorogas.
Further, F2 gas formed by thermal cracking of these fluor-
ocompound gases by means of a thermal cracking ap-
paratus or F2 gas otherwise prepared in advance can be
used as the above fluorogas. The above fluorocompound
gases and F2 gas can be used in an arbitrary combina-
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tion.
[0080] The fluorogases such as the above fluorocom-
pound gases and F2 gas, although can be used alone,
are generally diluted with an inert gas such as nitrogen
gas or argon gas before use. The concentration of fluor-
ogas per se in the diluted gas is generally in the range
of 10,000 to 100,000 ppm by volume, preferably 20,000
to 70,000 ppm by volume, and still preferably 30,000 to
50,000 ppm by volume.
[0081] The fluorogas most favorably employed in the
present invention is NF3. The NF3 is gaseous at ordinary
temperatures and has high chemical stability, and its han-
dling is easy. The NF3 gas is generally combined with
nitrogen gas and used at concentrations which fall within
the above range.
[0082] The fluorination of the present invention is car-
ried out by disposing, for example, a basis material
wrought into a given shape in a fluorogas atmosphere of
the above concentration at 100 to 500°C. The period of
fluorination, although varied depending on the type and
size of fluorinated material, etc., is generally in the range
of ten-odd minutes to some hours.
[0083] This fluorination leads to formation of a fluori-
nated coating highly permeable for carbon atoms on the
surface of basis material. Accordingly, the subsequent
gas carburization as hardening operation causes carbon
atoms to penetrate and diffuse from the surface of stain-
less steel to the internal part thereof, so that a carburized
hardened layer can be formed easily.

(2) Gas carburization:

[0084] The thus fluorinated base material is gas car-
burized in a carburizing gas atmosphere containing car-
bon monoxide at 400 to 500°C, preferably 400 to 480°C.
[0085] The carburizing gas for use in this carburization
contains carbon monoxide as a carbon source gas. It is
generally used in the form of a mixed gas composed of
carbon monoxide, hydrogen, carbon dioxide and nitro-
gen.
[0086] In the present invention, by virtue of the gas
carburization at low temperatures ranging from 400 to
500°C, crystalline chromium carbide such as Cr23C6
would not precipitate in the carburized hardened layer to
avoid consumption of chromium atoms of the austenitic
stainless steel. As a result, the carburized hardened layer
can maintain excellent corrosion resistance. Further, by
virtue of the low carburization temperature, bulking of
crystalline chromium carbide such as Cr23C6, Cr7C3 or
Cr3C2 by the carburization would not occur, and strength
lowering due to softening of the internal part of stainless
steel would be slight.
[0087] As a result of the above gas carburization, the
carburized hardened layer (carbon diffusion penetration
layer) is uniformly formed at the surface of the basis ma-
terial constituted of austenitic stainless steel. Further-
more, the above gas carburization would not lead to oc-
currence of crystalline chromium carbide and to con-

sumption of chromium atoms of the basis material (also
referred to as "base material"). As a result, the carburized
hardened layer can maintain corrosion resistance that is
substantially equal to the excellent corrosion resistance
inherently possessed by the austenitic stainless steel.
[0088] A layer wherein mainly C and Fe of stainless
steel are simultaneously present, probably "mill scale"
containing iron oxides such as Fe2O3, is formed on the
surface of basis material after the gas carburization.

(3) Pickling:

[0089] After the above gas carburization, the basis ma-
terial for decorative item, for example, the base material
for exterior part of timepiece is pickled. For example, the
base material for exterior part of timepiece is immersed
in an acid solution.
[0090] The acid solution for use in this pickling is not
particularly limited. For example, it can be a solution of
any of hydrofluoric acid, nitric acid, hydrochloric acid, sul-
furic acid and ammonium fluoride. These acids can be
used alone, and also can be used in the form of a solution
of a mixture of ammonium fluoride and nitric acid, a mix-
ture of nitric acid and hydrofluoric acid, a mixture of nitric
acid and hydrochloric acid or a mixture of sulfuric acid
and nitric acid.
[0091] Although the concentration of acid solution can
be appropriately determined, with respect to, for exam-
ple, a solution of a mixture of nitric acid and hydrochloric
acid, it is preferred that the nitric acid concentration range
from about 15 to 40% by weight and that the hydrochloric
acid concentration range from about 5 to 20% by weight.
With respect to a nitric acid solution, it is preferred that
the concentration thereof range from about 10 to 30% by
weight.
[0092] The acid solution can be used at both ordinary
temperatures and high temperatures.
[0093] For the pickling, electrolysis may be performed
with the use of an electrolytic solution such as nitric acid
or sulfuric acid.
[0094] The immersion time in the acid solution, al-
though depending on the type of acid solution, is gener-
ally in the range of about 15 to 90 min.
[0095] By virtue of this pickling, the iron contained in
the mill scale formed on the surface of the base material
for exterior part of timepiece, attributed to the carburiza-
tion, is oxidized and diffused away to attain removal of
the mill scale. However, only this pickling cannot accom-
plish complete removal of the mill scale. Further, the sur-
face of hardened layer formed by the gas carburization
is roughened by the dissolution of iron caused by the
immersion in the acid solution.

(4) Rinsing:

[0096] After the above pickling, the basis material for
decorative item, for example, the base material for exte-
rior part of timepiece is rinsed (washed).

11 12 



EP 1 146 136 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0097] By virtue of this rinsing, not only is any mill scale
being peeled from the base material for exterior part of
timepiece washed away but also the acid solution attach-
ing to the base material for exterior part of timepiece is
completely washed away so as to stop the advance of
the roughening of carburized hardened layer by the acid
solution. Despite the above pickling and rinsing, the mill
scale cannot be completely removed from the surface of
the base material for exterior part of timepiece.

(5) Polishing:

[0098] After the rinsing, the surface of the basis mate-
rial for decorative item, for example, the base material
for exterior part of timepiece is subjected to barrel pol-
ishing.
[0099] For example, the base material for exterior part
of timepiece is set inside a barrel vessel of a barrel pol-
ishing machine. Preferably, walnut chips and alumina
abrasive as polishing mediums are placed in the barrel
vessel. Barrel polishing is carried out for a period of about
10 hr to polish the rough surface formed at the outermost
surface of carburized hardened layer as well as remain-
ing mill scale.
[0100] The mill scale formed on the surface of the base
material for exterior part of timepiece can be completely
removed by the combination of the above pickling, rinsing
and barrel polishing. Even if the base material for exterior
part of timepiece has complex configuration, the mill
scale can be completely removed therefrom. Further, the
base material for exterior part of timepiece can be pol-
ished by the barrel polishing so as to have a specular
surface.
[0101] When buffing is carried out in place of the barrel
polishing, it is extremely difficult to completely remove
the mill scale formed on the surface of the base material
for exterior part of timepiece.
[0102] If the surface hardness (HV) of the carburized
layer after the barrel polishing is at least 500 as measured
under a load of 50 g, it is satisfactory as that of the exterior
part of timepiece and other decorative items. It is pre-
ferred that the surface hardness (HV) be at least 600 as
measured under a load of 50 g.
[0103] In the present invention, after the barrel polish-
ing, the surface of the basis material for decorative item
such as the base material for exterior part of timepiece
may further be buffed.
[0104] After the buffing, if the surface hardness (HV)
of the carburized layer is at least 500 as measured under
a load of 50 g, it is satisfactory as that of the exterior part
of timepiece and other decorative items. It is preferred
that the surface hardness (HV) be at least 600 as meas-
ured under a load of 50 g.

Hard coating

[0105] A hard coating of carbon is especially preferred.
[0106] An intermediate layer can be disposed between

this hard coating of carbon and a surface of the hardened
layer of the basis material.
[0107] It is preferred that the intermediate layer com-
prise a lower layer of Ti or Cr disposed on the hardened
layer surface of the basis material and an upper layer of
Si or Ge disposed on a surface of the lower layer.
[0108] In the decorative item of the present invention,
at least two hard coatings may be formed on the hard-
ened layer surface of the basis material, or at least two
hard coatings may be laminated on the hardened layer
surface of the basis material.
[0109] Further, in the decorative item of the present
invention, the hard coating may be disposed on portion
of the hardened layer surface of the basis material.
[0110] The hard coating as a constituent of the deco-
rative item of the present invention may be one exhibiting
a tone which is different from that of the surface of the
basis material.
[0111] The surface hardness of the hard coating is
generally greater than that of the basis material.
[0112] Specific methods of forming the above hard
coating and specific methods of forming the intermediate
layer disposed between the hard coating of carbon and
the surface of hardened layer of basis material will be
described later with reference to Example A’s.

Gold alloy coating

[0113] The decorative item of the present invention
may further comprise a gold alloy coating disposed on
the hard coating.
[0114] It is preferred that the gold alloy coating be con-
stituted of, for example, an alloy of gold and at least one
metal selected from the group consisting of Al, Si, V, Cr,
Ti, Fe, Co, Ni, Cu, Zn, Ge, Y, Zr, Nb, Mo, Ru, Rh, Pd,
Ag, Cd, In, Sn, Hf, Ta, W, Ir and Pt.
[0115] Specific methods of forming the above gold al-
loy coating will be described later with reference to Ex-
ample A’s.
[0116] Now, the exterior part of timepiece according
to the present invention and the process for producing
the same will be described in detail.
[0117] The exterior part of timepiece according to the
present invention can be classified into a wristwatch band
as obtained by connecting a plurality of band pieces of
stainless steel to each other by means of a plurality of
connecting parts of stainless steel and an exterior part
of timepiece other than the wristwatch band.
[0118] With respect to the band pieces and connecting
parts constituting the former wristwatch band, at least
the band pieces are carburized, preferably gas carbu-
rized, so that a carburized hardened layer is formed at
the surface thereof.
[0119] The latter exterior part of timepiece other than
the wristwatch band is also carburized, preferably gas
carburized, so that a carburized hardened layer is formed
at the surface thereof.
[0120] In the production of the wristwatch band com-
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prising a plurality of band pieces connected to each other
by means of a plurality of connecting parts, not only the
band pieces but also the connecting parts (connecting
pins, length adjustment pins, etc.) are carburized, so that
a hard carburized layer is formed in the connecting parts
in a region extending from the surface thereof to a depth
of tens of microns (Pm). As a result, the hardness of the
connecting parts is increased, so that, even if the band
is stretched along the length thereof, the connecting
parts, such as connecting pins and length adjustment
pins, are resistant to bend or breakage. Therefore, even
if extremely large external force is applied to the wrist-
watch band, accidental disconnection of band pieces is
rare. Thus, the strength of the band comprising a large
number of band pieces connected to each other is high.
[0121] Upon the formation of the carburized hardened
layer, it may occur that the elastic force of length adjust-
ment pins is changed, and hence that detaching of the
length adjustment pins becomes difficult, or contrarily
easy. In such an instance, after the barrel polishing step
and further buffing step, it is preferred to replace the car-
burized length adjustment pins by noncarburized length
adjustment pins.
[0122] In the above expression "with respect to the
band pieces and connecting parts constituting the former
wristwatch band, at least the band pieces are carburized,
preferably gas carburized, so that a carburized hardened
layer is formed at the surface thereof", the terminology
"at least the band pieces" means that, after the barrel
polishing step and further buffing step, the carburized
length adjustment pins may be replaced by noncarbu-
rized length adjustment pins.
[0123] In the wristwatch band comprising a plurality of
band pieces of stainless steel connected to each other
by means of a plurality of connecting parts of stainless
steel according to the present invention, not only the band
pieces but also the connecting parts are carburized, pref-
erably gas carburized, before or after the connection of
a plurality of band pieces by means of a plurality of con-
necting parts.
[0124] It is especially preferred that the stainless steel
for use as the material of the wristwatch band or constit-
uent parts thereof (band pieces or connecting parts) be
austenitic stainless steel. The stainless steel for use in
the present invention does not contain titanium metals.
[0125] The above austenitic stainless steel is a stain-
less steel whose at least 60% by weight has an austenite
phase at ordinary temperatures. For example, there can
be mentioned an Fe-Cr-Ni-Mo stainless steel or an Fe-
Cr-Mn stainless steel. As the austenitic stainless steel
for use in the present invention, while a stable stainless
steel whose Ni content is minimized is preferred from the
viewpoint of depth of carburized hardened layer and cost,
a stainless steel having a high Ni content and containing
Mo being a valence element in an amount of about 1.5
to 4% by weight is preferred from the viewpoint of corro-
sion resistance. As the most suitable austenitic stainless
steel, there can be mentioned one obtained by adding

1.5 to 4% by weight of Mo to a stable stainless steel
having a chromium content of 15 to 25% by weight where-
in the austenite phase is stable even if processed at or-
dinary temperatures.

Machining

[0126] In the present invention, the surface of the base
materials for band pieces connected to each other by
means of connecting parts, or band pieces prior to con-
nection, or personal ornaments, can be machined prior
to the fluorination in order to obtain exterior parts of time-
piece with surfaces having been subjected to machining,
such as hairline finishing wherein a vast plurality of mu-
tually parallel nicks are engraved or honing wherein a
vast plurality of recessed portions are cut.
[0127] With respect to the surface of the base materials
for band pieces connected to each other by means of
connecting parts, or band pieces prior to connection, or
personal ornaments, the carburized hardened layer
formed in the surface by gas carburizing is so hard that
machining thereof is extremely difficult. The machining
is performed prior to the fluorination because of working
convenience.
[0128] The depth of hairline, honing recessed portions
or the like, engraved by the above machining in the sur-
face of the base materials for band pieces or exterior
parts of timepiece other than the wristwatch band, is nat-
urally to be such that hairline or honing patterns appear
even after barrel polishing and further buffing described
later. In the machining, the depth of hairline, honing re-
cessed portions or the like, although not particularly lim-
ited, is generally in the range of about 5 to 7 Pm. After
the barrel polishing and further buffing, the depth of hair-
line, honing recessed portions or the like is generally in
the range of about 1 to 2 Pm.
[0129] Moreover, in the present invention, the above
machining can be performed on the surface having been
polished by the barrel polishing and further buffing de-
scribed later so as to be specular. With respect to the
carburized layer, the concentration of carbon of solid so-
lution is lowered in accordance with the increase of the
depth from the surface thereof, so that the hardness of
the layer is decreased. Therefore, removing the region
to about 1 - 2 Pm from the extremely hard surface of
carburized hardened layer by the barrel polishing and
further buffing leads to slight lowering of the surface hard-
ness of the carburized hardened layer. The resultant pol-
ished surface can be machined.
[0130] This machining is not performed when the sur-
face of the base materials for band pieces connected to
each other by means of connecting parts, or band pieces
prior to connection or exterior parts of timepiece other
than the wristwatch band, is rendered specular.
[0131] For causing both the specular surface and the
machined surface to be simultaneously present, conven-
tional methods can be employed. For example, first
masking portions to be rendered specular, subsequently
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machining and thereafter removing the mask enables
machining only the nonmasked portions while the
masked portions are specular.
[0132] With respect to the surface hardness (HV) of
the carburized layer having undergone the above ma-
chining, 500 or greater under a load of 50 g is satisfactory
as the hardness of exterior parts of timepiece. It is pre-
ferred that the surface hardness be 600 or greater under
a load of 50 g.

Fluorination

[0133] In the wristwatch band comprising a plurality of
band pieces of stainless steel connected to each other
by means of a plurality of connecting parts of stainless
steel according to the present invention, not only the band
pieces but also the connecting parts are fluorinated by
heating them in a fluorogas atmosphere at 250 to 600°C,
preferably 300 to 500°C, before or after the connection
of a plurality of band pieces of stainless steel by means
of a plurality of connecting parts of stainless steel.
[0134] Also, in the exterior parts of timepiece other
than the wristwatch band comprising band pieces con-
nected to each other by means of connecting parts, the
base material thereof (base material for exterior parts of
timepiece) is fluorinated by heating it in a fluorogas at-
mosphere at 250 to 600°C, preferably 300 to 500°C.
[0135] Fluorogases are employed in the fluorination.
[0136] Examples of fluorogases employed in this fluor-
ination, examples of preferred fluorogases, the fluorogas
concentration in the use thereof and the method of ap-
plication thereof are the same as described hereinbefore
with respect to the decorative item of the present inven-
tion and the process for producing the same.
[0137] In the present invention, this fluorination is car-
ried out, for example, by placing, after shaping into given
morphology, stainless steel band pieces and connecting
parts for the wristwatch band, or wristwatch bezels, cas-
ings, back lids, dials, etc., in a fluorination furnace and
heating them in a fluorogas atmosphere of the aforemen-
tioned concentration at 250 to 600°C. The fluorination
time, although depending on the type and size of mate-
rials to be fluorinated, is generally in the range of ten-odd
minutes to tens of minutes.
[0138] As a result of this fluorination, the passive coat-
ing containing Cr2O3 formed at the surface of materials
to be fluorinated is converted to a fluorinated coating.
This fluorinated coating exhibits high penetrability for car-
bon atoms. Therefore, in the subsequent gas carburizing,
carbon atoms are penetrated and diffused from the sur-
face of stainless steel toward the internal part thereof,
thereby enabling easily forming the carburized hardened
layer.

Gas carburizing

[0139] The thus fluorinated base materials for band
pieces, connecting parts or other exterior parts of wrist-

watch are gas carburized at 400 to 500°C, preferably 400
to 480°C, in a carburizing gas atmosphere containing
carbon monoxide.
[0140] In the carburizing gas for use in this carburiza-
tion, carbon monoxide is used as a carbon source gas.
The carburizing gas is generally applied in the form of a
mixed gas consisting of carbon monoxide and any of hy-
drogen, carbon dioxide and nitrogen.
[0141] The carburization capability (carbon potential:
Pc value) of the carburizing gas is generally expressed
by the formula: 

wherein Pco and Pco2 represent the partial pressure of
CO and partial pressure of CO2 in the gas atmosphere,
respectively.
[0142] In accordance with the increase of this Pc value,
the carburization capability is enhanced, and the surface
carbon concentration of stainless steel, for example,
austenitic stainless steel is increased to increase the sur-
face hardness, but the amount of soot formed in the gas
carburization furnace is also increased. However, even
if the Pc value is set over a given limiting point, there is
a limit in the surface hardness of resultant carburized
hardened layer. On the other hand, in accordance with
the decrease of the Pc value, the carburization capability
is diminished, and the surface carbon concentration of
austenitic stainless steel is lowered to result in lowering
of the surface hardness.
[0143] In the present invention, by lowering the gas
carburization temperature to 400 to 500°C, precipitation
of crystalline chromium carbide such as Cr23C6 in the
carburized hardened layer and hence consumption of
chromium atoms in the austenitic stainless steel can be
avoided to enable maintaining the excellent corrosion re-
sistance of the carburized hardened layer. Further, be-
cause of the low carburization temperature, not only can
bulky enlargement of chromium carbides by the carburi-
zation be avoided but also the strength lowering by sof-
tening of the internal part of stainless steel is slight.
[0144] By virtue of this gas carburization, the carbu-
rized hardened layer (layer wherein carbon is diffused
and penetrated) is homogeneously formed at the surface
of the base materials for austenitic stainless steel band
pieces and connecting parts thereof, or other austenitic
stainless steel exterior parts of timepiece.
[0145] None of crystalline chromium carbides such as
Cr23C6, Cr7C3 and Cr3C2, is formed in the above carbu-
rized hardened layer, and only ultrafine metal carbides
with a particle diameter of 0.1 Pm or less are recognized
by an observation through a transmission electron mi-
croscope. As a result of spectral analysis with the use of
a transmission electron microscope, it is found that the
ultrafine metal carbides have the same chemical com-
position as that of the base material and are not crystal-
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line chromium carbides. In the carburized hardened lay-
er, carbon atoms are penetrated and diffused in the metal
lattice of the base material and do not form chromium
carbides. The carburized hardened layer consists of the
same austenitic phase as that of the base material. Be-
cause of the penetration and dissolution of a large
amount of carbon atoms, the carburized hardened layer
suffers a conspicuous lattice strain. By virtue of a com-
bined effect attained by the ultrafine metal carbides and
the lattice strain, a hardness enhancement of the carbu-
rized hardened layer is realized. Thus, a Vickers hard-
ness (HV) as high as 700 to 1050 can be attained. Fur-
thermore, because the above gas carburizing does not
lead to formation of crystalline chromium carbides and
to consumption of chromium atoms in the base material,
the carburized hardened layer has the same level of ex-
cellent corrosion resistance as that inherently possessed
by the austenitic stainless steel.
[0146] An extremely thin mill scale is formed on the
gas carburized surface of the base materials for band
pieces and connecting parts thereof, or other exterior
parts of timepiece.

Pickling

[0147] The base materials for band pieces and con-
necting parts thereof, or other exterior parts of timepiece,
after the above gas carburizing, are pickled in the same
manner as described hereinbefore with respect to the
decorative item of the present invention and the process
for producing the same. For example, the base materials
for band pieces and connecting parts thereof, or other
exterior parts of timepiece are immersed in an acid so-
lution.
[0148] Iron contained in the mill scale, which has been
formed on the surface of the base materials for band
pieces and connecting parts thereof, or other exterior
parts of timepiece as a result of the carburizing, is oxi-
dized and diffused in the acid solution by the pickling.
Thus, the mill scale is removed. However, the mill scale
cannot be completely removed by the pickling only. More-
over, the surface of band pieces, etc., namely the surface
of the carburized hardened layer formed by the gas car-
burizing, is roughened because of the dissolution of iron
caused by the immersion in the acid solution.

Rinsing

[0149] After the above pickling, the base materials for
band pieces and connecting parts thereof, or other exte-
rior parts of timepiece, are rinsed.
[0150] This rinsing enables not only washing away any
mill scale being peeled from the base materials for band
pieces and connecting parts thereof, or other exterior
parts of timepiece, but also completely washing away the
acid solution sticking to the base materials for band piec-
es and connecting parts thereof, or other exterior parts
of timepiece, so as to avoid further advance of roughen-

ing of the carburized hardened layer by the acid solution.
However, the mill scale formed on the surface of the base
materials for band pieces and connecting parts thereof,
or other exterior parts of timepiece, cannot be completely
removed by the above pickling and rinsing.

Barrel polishing

[0151] The rinsed surface of the base materials for
band pieces and connecting parts thereof, or other exte-
rior parts of timepiece, is subjected to barrel polishing.
[0152] For example, the base materials for the wrist-
watch band obtained by connecting band pieces to each
other by means of connecting parts, or band pieces and
connecting parts prior to connection, or other exterior
parts of timepiece, are disposed inside a barrel vessel of
a barrel polishing apparatus. Polishing mediums, prefer-
ably walnut chips and alumina abrasive, are placed in
the barrel vessel. A barrel polishing is performed over a
period of about 10 hr, thereby removing rough faces
formed on the outermost surface of the carburized hard-
ened layer of band pieces, etc. and also the mill scale
remaining on the outermost surface.
[0153] The mill scale formed on the surface of the base
materials for mutually connected band pieces, uncon-
nected band pieces, connecting parts to be employed for
connecting band pieces to each other, or other exterior
parts of timepiece, can be completely removed by se-
quentially carrying out the pickling, the rinsing and the
barrel polishing. Even if the base materials for these ex-
terior parts of timepiece have complex configuration, the
mill scale can be completely removed. When the machin-
ing such as hairline finishing is not effected, the surface
of the base materials for mutually connected band piec-
es, unconnected band pieces, connecting parts to be em-
ployed for connecting band pieces to each other, or other
exterior parts of timepiece, can be rendered specular by
this barrel polishing.
[0154] In the event that buffing is performed in place
of the barrel polishing, it is very difficult to completely
remove the mill scale formed on the surface of the base
materials for mutually connected band pieces, uncon-
nected band pieces, connecting parts to be employed for
connecting band pieces to each other, or other exterior
parts of timepiece.
[0155] With respect to the surface hardness (HV) of
the carburized layer having undergone the above barrel
polishing, 500 or greater under a load of 50 g is satisfac-
tory as the hardness of exterior parts of timepiece. It is
preferred that the surface hardness be 600 or greater
under a load of 50 g.

Buffing

[0156] After the barrel polishing, the surface of the
base materials for band pieces, mutually connected band
pieces, or other exterior parts of timepiece, may further
be buffed.
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[0157] With respect to the surface hardness (HV) of
the carburized layer having undergone the above buffing,
500 or greater under a load of 50 g is satisfactory as the
hardness of exterior parts of timepiece. It is preferred that
the surface hardness be 600 or greater under a load of
50 g.

Connection of a plurality of band pieces

[0158] Unconnected band pieces are connected to
each other by means of connecting parts to thereby ob-
tain a completed wristwatch band.
[0159] Another form of exterior part of timepiece ac-
cording to the present invention and the process for pro-
ducing the same will be described in detail below.
[0160] First, another form of exterior part of timepiece
according to the present invention will be described.

EFFECT OF THE INVENTION

[0161] The decorative item of the present invention
comprises a basis material having a hardened layer ex-
tending from a surface thereof to an arbitrary depth
wherein a solute atom is diffused so as to form a solid
solution; and at least one hard coating disposed on a
surface of the hardened layer of the basis material. By
virtue of this structure, the decorative item has an en-
hanced surface hardness and hence is excellent in
scratch resistance.
[0162] Further, the decorative item of the present in-
vention can have a gold alloy coating superimposed on
an entire surface or part of surface of the above hard
coating. Therefore, the decorative item can exhibit gold-
en color or other various tones without detriment to the
surface hardness to have enhanced ornamental value.
[0163] The process for producing a decorative item ac-
cording to the invention enables obtaining the above dec-
orative item, such as an exterior part of timepiece, ac-
cording to the present invention with high productivity.
[0164] Moreover, according to the present invention,
there can be provided an exterior part of timepiece (in-
cluding a wristwatch band) of stainless steel, especially
austenitic stainless steel, which is excellent in scratch
resistance and has a specular surface without detriment
to the excellent corrosion resistance inherently pos-
sessed by austenitic stainless steel; an exterior part of
timepiece (including a wristwatch band) of stainless steel,
especially austenitic stainless steel, which is excellent in
scratch resistance and has a surface subjected to ma-
chining, such as hairline finishing or honing, without det-
riment to the excellent corrosion resistance inherently
possessed by austenitic stainless steel; and processes
for producing these exterior parts of timepiece.
[0165] The process for producing another form of ex-
terior part of timepiece according to the present invention
enables providing the above other form of exterior part
of timepiece with excellent appearance according to the
present invention.

Example

[0166] The present invention will be further illustrated
below with reference to the following Examples, which in
no way limit the scope of the invention.

[Examples relating to the decorative item of the present 
invention and the process for producing the same]

Example A1

[0167] A base material of austenitic stainless steel
SUS 316 was shaped by hot forging, cold forging, cutting
and drilling and the like into wristwatch band pieces.
[0168] A plurality of band pieces were rotatably con-
nected to each other by inserting connecting parts in pin-
holes provided by drilling in each of the band pieces. The
surface of the thus connected band pieces was buffed
or otherwise polished so as to become specular. Thus,
wristwatch bands were completed.
[0169] In each wristwatch band comprising a large
number of band pieces connected to each other, some
of the band pieces are those wherein each is separable
from neighboring band pieces so as to enable regulating
the band length in conformity with the size of the wrist of
the wearer, i.e., band pieces for length regulation. The
band pieces other than the length regulation band pieces
are those which are connected to each other so that each
is not easily separable from neighboring band pieces.
[0170] As the connecting parts, use was made of con-
necting parts for connecting length regulation band piec-
es to each other (length regulation pins) and connecting
parts for connecting other band pieces to each other (con-
necting pins, split pipes and knurled pins).
[0171] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0172] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0173] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0174] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0175] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
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removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting parts for connecting band pieces
to each other, in particular, connecting pins, split pipes
and length regulation pins.
[0176] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0177] The pickled wristwatch bands were rinsed.
[0178] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces. As a result of this barrel
polishing, a region of the carburized layer extending from
the surface thereof to a depth of 1 to 2 Pm was removed,
and the surface of band pieces, namely the outermost
surface of the carburized layer, became specular.
[0179] The wristwatch bands with a specular surface,
obtained by the above processing, was excellent in
scratch resistance and maintained the same excellent
corrosion resistance as inherently possessed by SUS
316. The surface hardness (HV) of the carburized layer
reached 700 under a load of 50 g.
[0180] In the above process, because a large number
of band pieces were collected and formed into each wrist-
watch band before being subjected to the fluorination,
gas carburizing, pickling, rinsing and barrel polishing,
handling of the band pieces was easy to realize a high
productivity. Labor and time consumed in the processing
were reduced, thereby enabling lowering processing
cost.
[0181] The connecting parts were also carburized so
that a hard carburized layer was formed in a region of
each of the connecting parts extending from the surface
thereof to a depth of tens of microns (Pm). As a result,
the hardness of the connecting parts was increased, so
that bending or breakage of connecting pins and length
regulation pins was seldom, even when the wristwatch
band was stretched along the length thereof.
[0182] However, the connecting parts such as con-
necting pins and length regulation pins remain held in
the pinholes provided in band pieces by drilling, so that
it is difficult to remove the mill scale formed on the con-
necting parts by pickling and polishing. In the event that
mill scale remains on the connecting parts after the pick-
ling and polishing, it is desirable to replace the connecting
parts with mill scale remaining thereon by new connect-
ing parts. This replacement leads to formation of wrist-
watch bands whose connecting parts only are not fur-
nished with carburized layers.
[0183] Among the connecting parts, when mill scale
remains on length regulation pins, pulling the length reg-
ulation pins out of the band pieces becomes difficult, so
that it becomes difficult to regulate the band length in

conformity with the size of the wrist of the wearer. In that
event, it is desirable to replace only the length regulation
connecting parts, among the connecting parts, by new
connecting parts. This replacement leads to formation of
wristwatch bands whose length regulation connecting
parts only are not furnished with carburized layers.
[0184] A golden hard coating was formed on the car-
burized layer of each of the band pieces.
[0185] Referring to Fig. 1, TiN coating 3 constituted of
titanium nitride, as a golden hard coating, was formed by
the ion plating technique being a dry plating technique
on carburized layer 2 formed at a surface of band piece 1.
[0186] The method of forming the TiN coating 3 will be
described below.
[0187] Wristwatch band furnished with carburized lay-
er 2 was rinsed with an organic solvent such as isopropyl
alcohol and disposed in an ion plating apparatus. Com-
mon ion plating apparatus can be employed, so that a
description and drawing with respect to the ion plating
apparatus will be omitted herein.
[0188] The ion plating apparatus was exhausted to 1.0
x 10-5 Torr (1.3 x 10-3 Pa), and thereafter an argon gas
as an inert gas was introduced therein up to 3.0 x 10-3

Torr (0.4 Pa).
[0189] A thermionic filament and a plasma electrode
disposed inside the ion plating apparatus were operated
to produce argon plasma. Simultaneously, a voltage of
-50 V was applied to the wristwatch band, and a bom-
bardment cleaning of the wristwatch band was performed
for 10 min.
[0190] The introduction of argon gas was discontin-
ued, and a nitrogen gas was introduced in the ion plating
apparatus up to 2.0 x 10-3 Torr (0.27 Pa).
[0191] Subsequently, plasma was produced by means
of an electron gun disposed inside the ion plating appa-
ratus. In the plasma, titanium was evaporated for 10 min,
so that 0.5 Pm thick TiN coating 3 was formed on an
entire surface of the wristwatch band, i.e., the carburized
layer 2 of the band pieces 1.
[0192] Because the TiN coating 3 had the same optical
characteristics as gold, the thus obtained wristwatch
bands exhibited homogeneous golden tone. This ena-
bled enhancing the ornamental value of the wristwatch
bands.
[0193] The surface hardness (HV) of the band pieces
1 covered with the TiN coating 3 reached 800 under a
load of 50 g. The band pieces 1 covered with the TiN
coating 3 had excellent resistances to wear, corrosion
and scratch.
[0194] The scratch resistance of the band pieces 1
having undergone surface hardening (carburization) was
increased by the above formation of the TiN coating 3
which was harder than the carburized layer 2.
[0195] The dry plating method is not limited to the
above ion plating technique, and use can be made of
common means such as the sputtering technique or vac-
uum evaporation coating (vacuum deposition) technique.
[0196] The golden hard coating formed by the dry plat-
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ing method can be constituted of TiN or ZrN.
[0197] When M represents an element of Group 4a,
5a or 6a of the periodic table and a nitride of M is repre-
sented by MNx, the smaller than 1 the value of x repre-
senting the degree of nitriding, the closer to light yellow
the golden tone of the coating of the nitride MNx. On the
other hand, the greater than 1 the value of x representing
the degree of nitriding, the more reddish the golden color
of the coating. When the value of x representing the de-
gree of nitriding is in the range of 0.9 to 1.1, a golden
color close to the tone of gold or a gold alloy can be
realized by the coating of the nitride MNx. In particular,
when the value of x representing the degree of nitriding
satisfies x = 1, the coating of the nitride MNx is not only
a hard coating with satisfactory hardness but also exhib-
its a golden color most close to the tone of gold or a gold
alloy.
[0198] The TiN coating and a ZrN coating are espe-
cially preferred because these are not only hard coatings
with satisfactory hardness but also exhibit a golden color
most close to the tone of gold or a gold alloy.
[0199] When the thickness of the coating of the nitride
MNx is extremely small, the coating cannot have effective
resistances to wear, corrosion and scratch. On the other
hand, when the thickness is extremely large, the time
required for coating formation is prolonged to unfavorably
increase coating cost. Accordingly, the thickness of the
coating of the nitride MNx is preferably controlled so as
to fall within the range of 0.1 to 10 Pm, still preferably 0.2
to 5 Pm.

Example A2 (Not claimed)

[0200] A hard coating with a tone different from that of
Example A1 was formed on the band pieces furnished
with carburized layers in the same manner as in Example
A1.
[0201] Referring to Fig. 2, TiC coating 4 constituted of
titanium carbide, as a hard coating with white tone, was
formed by a dry plating technique on carburized layer 2
formed at a surface of band piece 1.
[0202] According to the ion plating technique being a
dry plating technique, titanium was evaporated in an eth-
ylene gas atmosphere, and TiC coating 4 was formed on
a surface of band piece 1. Other coating conditions were
the same as in Example A1.
[0203] The thus obtained wristwatch bands, by virtue
of the formation of TiC coating 4, exhibited homogeneous
white tone. This enabled enhancing the ornamental value
of the wristwatch bands.
[0204] The surface hardness (HV) of the band pieces
1 covered with the TiC coating 4 reached 800 under a
load of 50 g. The band pieces 1 covered with the TiC
coating 4 had excellent resistances to wear, corrosion
and scratch.
[0205] The scratch resistance of the band pieces 1
having undergone surface hardening (carburization) was
increased by the above formation of the TiC coating 4

which was harder than the carburized layer 2.

Example A3

[0206] A carbon hard coating as a hard coating with
black tone was formed on the band pieces furnished with
carburized layers in the same manner as in Example A1.
The carbon hard coating, because of having excellent
characteristics similar to those of diamond, is widely
known as diamondlike carbon (DLC).
[0207] Referring to Fig. 3, black carbon hard coating
5 was formed by a dry plating technique on carburized
layer 2 formed at a surface of band piece 1.
[0208] The method of forming the carbon hard coating
5 was, for example, as follows.
[0209] First, wristwatch band furnished with carburized
layer 2 was rinsed with an organic solvent such as iso-
propyl alcohol and disposed in a vacuum apparatus. Ac-
cording to the radio-frequency plasma CVD technique,
2 Pm thick carbon hard coating 5 was formed on the
carburized layer 2 under the following conditions:

[coating conditions]

[0210] gas species: methane gas,
coating pressure: 0.1 Torr (13.3 Pa),
high-frequency power: 300 watt, and
coating rate: 0.1 Pm per minute.
[0211] As a result, the carbon hard coating 5 was
formed on the carburized layer 2 with high adherence
therebetween.
[0212] The thus obtained wristwatch bands, by virtue
of the formation of carbon hard coating 5, exhibited ho-
mogeneous black tone. This enabled enhancing the or-
namental value of the wristwatch bands.
[0213] The surface hardness (HV) of the band pieces
1 covered with the carbon hard coating 5 reached 3000
to 5000. The scratch resistance of the band pieces 1
having undergone surface hardening (carburization) was
increased by the above formation of the carbon hard coat-
ing 5 which was harder than the carburized layer 2.
[0214] The thickness of the carbon hard coating 5 was
preferably controlled so as to fall within the range of 0.1
to 5 Pm, still preferably 0.5 to 3 Pm.
[0215] The formation of carbon hard coating 5 can be
accomplished by, besides the above RFP-CVD tech-
nique, various gas-phase coating methods such as the
DC plasma CVD technique and the ECR technique. Al-
ternatively, physical evaporation coating methods such
as the ion beam technique, the sputtering technique and
the ion plating technique may be employed.
[0216] Moreover, referring to Fig. 4, it is preferred to
provide intermediate layer coating 6 between the carbu-
rized layer 2 and the carbon hard coating 5, because the
adherence of the carbon hard coating 5 to the surface of
the band piece 1 is increased.
[0217] The method of forming the intermediate layer
coating 6 was, for example, as follows.
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[0218] Ti coating 6a with a thickness of 0.1 Pm was
formed on the carburized layer 2 by a dry plating method,
for example, the sputtering technique. Further, Si coating
6b with a thickness of 0.3 Pm was formed on the Ti coat-
ing 6a by the sputtering technique.
[0219] Thereafter, the carbon hard coating 5 with a
thickness of 2 Pm was formed on the Si coating 6b by,
for example, the radio-frequency plasma CVD
technique .under the aforementioned conditions.
[0220] The above Ti coating 6a can be replaced by a
chromium (Cr) coating. The above Si coating 6b can be
replaced by a germanium (Ge) coating.
[0221] The intermediate layer (coating) may be con-
stituted of a single layer of a carbide of Group IVa or Va
metal, in place of the above laminate coating.
[0222] In particular, a coating of a titanium carbide con-
taining excess carbon is preferred from the viewpoint of
a high adherence strength to the carbon hard coating.

Example A4

[0223] A hard coating with golden tone was formed on
part of a surface of each of the band pieces furnished
with carburized layers in the same manner as in Example
A1.
[0224] Referring to Fig. 7, TiN coating 7 constituted of
titanium nitride, as a hard coating with golden tone, was
formed by the ion plating technique being a dry plating
technique on part of a surface of band piece 1.
[0225] The method of forming the golden TiN coating
7 on a part of surface will be described below.
[0226] First, referring to Fig. 5, desired part of each of
respective surfaces of band pieces 1 furnished with car-
burized layers 2 was printed with an organic masking
agent, or masking ink, of epoxy resin to form masking
layer 8.
[0227] Subsequently, the band pieces 1 having the
masking layer 8 formed thereon were rinsed with an or-
ganic solvent such as isopropyl alcohol and disposed in
an ion plating apparatus.
[0228] Common ion plating apparatus can be em-
ployed, so that a description and drawing with respect to
the ion plating apparatus will be omitted herein.
[0229] The ion plating apparatus was exhausted to 1.0
x 10-5 Torr 1.3 x 10-3 Pa), and thereafter an argon gas
as an inert gas was introduced therein up to 3.0 x 10-3

Torr (0.4 Pa). Then, a thermionic filament and a plasma
electrode disposed inside the ion plating apparatus were
operated to produce argon plasma. Simultaneously, a
voltage of -50 V was applied to each of the band pieces
1, and a bombardment cleaning thereof was performed
for 10 min.
[0230] The introduction of argon gas was discontin-
ued, and a nitrogen gas was introduced in the ion plating
apparatus up to 2.0 x 10-3 Torr (0.27 Pa). Subsequently,
plasma was produced by means of a plasma gun dis-
posed inside the ion plating apparatus. In the plasma,
titanium was evaporated for 10 min, so that, referring to

Fig. 6, TiN coating 7 was formed on the surface of each
of respective hardened layers 2 of band pieces 1 and TiN
coating 7a on the surface of the masking layer 8, both
with a total coating thickness of 0.5 Pm.
[0231] The masking layer 8 was swelled with the use
of ethyl methyl ketone (EMK) or a stripping solution ob-
tained by adding formic acid and hydrogen peroxide to
ethyl methyl ketone (EMK), and the masking layer 8 and
the TiN coating 7a superimposed thereon were stripped
off by the liftoff method.
[0232] Thus, there were obtained band pieces having
parts covered with the TiN coating 7 to exhibit golden
tone and parts not covered with any TiN coating to exhibit
silvery white of stainless steel, as shown in Fig. 7. This
enabled enhancing the ornamental value of the wrist-
watch bands.
[0233] As masking means, use can be made of me-
chanical masking means in place of the providing of
chemical masking layer described in this Example. That
is, masking can be accomplished by covering arbitrary
parts of band pieces with metallic caps before the forma-
tion of titanium nitride (TiN) coating and removing the
metallic caps after the formation of titanium nitride coat-
ing. When this masking means is employed, no titanium
nitride coating is formed on parts of band pieces covered
with the metallic caps, while a titanium nitride coating is
formed on parts of band pieces not covered with the me-
tallic caps.
[0234] In this Example, although the titanium nitride
coating was employed as the hard coating formed on
parts of surfaces of band pieces 1, the golden hard coat-
ing formed by the dry plating method can also be consti-
tuted of ZrN.
[0235] Alternatively, when the carbon hard coating em-
ployed in Example A3 is formed on parts of surfaces of
band pieces 1, there can be obtained band pieces having
parts covered with the carbon hard coating to exhibit
black tone and parts not covered with any carbon hard
coating to exhibit silvery white of stainless steel.

Example A5

[0236] A hard coating with golden tone was formed on
the surface of band pieces furnished with carburized lay-
ers in the same manner as in Example A1. Further, a
gold alloy coating was formed on the golden hard coating.
[0237] Referring to Fig. 8, TiN coating 9 constituted of
titanium nitride, as a hard coating with golden tone, was
formed by the ion plating technique being a dry plating
technique on the surface of band piece 1 furnished with
carburized layer 2. Gold-titanium alloy coating 10 as a
gold alloy coating was formed on the TiN coating 9.
[0238] The method of forming the TiN coating 9 and
gold-titanium alloy coating 10 of this Example will be de-
scribed below.
[0239] First, bands furnished with carburized layers 2
were rinsed with an organic solvent such as isopropyl
alcohol and disposed in an ion plating apparatus. Com-
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mon ion plating apparatus can be employed, so that a
description and drawing with respect to the ion plating
apparatus will be omitted herein.
[0240] The ion plating apparatus was exhausted to 1.0
x 10-5 Torr (1.3 x 10-3 Pa), and thereafter an argon gas
as an inert gas was introduced therein up to 3.0 x 10-3

Torr (0.4 Pa).
[0241] Then, a thermionic filament and a plasma elec-
trode disposed inside the ion plating apparatus were op-
erated to produce argon plasma. Simultaneously, a volt-
age of -50 V was applied to each of the band pieces 1,
and a bombardment cleaning thereof was performed for
10 min.
[0242] Subsequently, plasma was produced by means
of a plasma gun disposed inside the ion plating appara-
tus. In the plasma, titanium was evaporated for 10 min,
so that 0.5 Pm thick TiN coating 9 was formed on the
entire surface of band pieces 1.
[0243] Thereafter, the evaporation of titanium and the
introduction of argon gas were discontinued, and the ion
plating apparatus was exhausted to 1.0 x 10-5 Torr (1.3
x 10-3 Pa).
[0244] An argon gas was introduced in the ion plating
apparatus up to 1.0 x 10-3 Torr (0.13 Pa), and plasma
was produced. In the plasma, a gold-titanium mixture
consisting of 50 atomic % of gold and 50 atomic % of
titanium was evaporated, thereby forming gold-titanium
alloy coating 10. When the thickness of gold-titanium al-
loy coating 10 became 0.3 Pm, the evaporation of the
gold-titanium mixture was terminated.
[0245] The thus obtained band pieces exhibited homo-
geneous golden tone. This enabled enhancing the orna-
mental value of the wristwatch bands. Further, the for-
mation of gold-titanium alloy coating 10 as an outermost
layer coating enabled obtaining wristwatch bands which
exhibited golden tone having greater warmth than that
of the TiN coating 9. This enabled lending enhanced
beauty to the wristwatch bands.
[0246] Generally, the gold alloy coating per se cannot
have effective resistances to wear, corrosion and scratch
unless the thickness thereof is greater than 10 Pm. Gold
is a very expensive metal. Therefore, increasing the
thickness of the gold alloy coating invites an extreme
increase of coating cost. However, in this Example, the
hard TiN coating was provided under the outermost layer
coating constituted of a gold alloy. This TiN coating has
excellent resistances to wear, corrosion and scratch, so
that the outermost layer coating constituted of a gold alloy
can be thinned. Accordingly, in this Example, there is
such an advantage that the usage of expensive gold can
be reduced by the sequential formation of TiN’coating
and thin gold alloy coating, thereby enabling lowering
coating cost.
[0247] Although the thin formed outermost layer coat-
ing constituted of a gold alloy might be partially worn to
expose the underlying TiN coating, any partial wearing
of the outermost layer coating would never be conspic-
uous. The reason is that the TiN coating has the same

optical characteristics as gold and exhibits golden tone.
Even if the outermost layer coating constituted of a gold
alloy with golden tone is partially worn, the underlying
TiN coating with the same golden tone is exposed there.
Therefore, even if the outermost layer coating constituted
of a gold alloy is thinned, the wearing is not visible to
enable maintaining the beauty of wristwatch bands as a
personal ornament and the ornamental value thereof.
[0248] In this Example, although the titanium nitride
coating was employed as the hard coating, the golden
hard coating formed by the dry plating method can also
be constituted of ZrN.
[0249] The gold alloy coating can be, besides the
above gold-titanium alloy coating, a coating constituted
of an alloy of gold and at least one metal selected from
the group consisting of A1, Si, V, Cr, Fe, Co, Ni, Cu, Zn,
Ge, Y, Zr, Nb, Mo, Ru, Rh, Pd, Ag, Cd, In, Sn, Hf, Ta, W,
Ir and Pt.
[0250] However, when personal ornaments covered
with coatings of some gold alloys selected from among
the above combinations are brought into contact with the
skin, metal ions may be leached by an electrolytic solution
such as sweat and have a possibility for causing metal
allergy when contacted with human skin equipped with
the personal ornaments. In particular, leached nickel ions
are known as the metal ion for which the greatest number
of metal allergy cases are reported. In contrast, iron is
the metal for which the number of metal allergy cases is
extremely small. No metal allergy case has been reported
with respect to titanium. Therefore, from the viewpoint of
metal allergy, it is preferred that the gold alloy coating as
the outermost layer coating be constituted of a gold-iron
alloy or a gold-titanium alloy.

Example A6

[0251] The gold alloy coating described in Example A5
may further be formed only on the hard coating with gold-
en tone partially formed on the surface of band pieces
furnished with carburized layers as described in Example
A4.
[0252] The method of partially forming TiN coating 11
constituted of titanium nitride as a hard coating with gold-
en tone and gold-titanium alloy coating 12 as a gold alloy
coating will be briefly described with reference to Figs. 9
and 10.
[0253] First, referring to Fig. 9, desired part of each of
respective surfaces of band pieces 1 furnished with car-
burized layers 2 was printed with an organic masking
agent, or masking ink, of epoxy resin to form masking
layer 8.
[0254] Subsequently, the band pieces 1 having the
masking layer 8 formed thereon were rinsed with an or-
ganic solvent such as isopropyl alcohol and disposed in
an ion plating apparatus.
[0255] According to the ion plating technique being a
dry plating technique, TiN coating 11, 11a was formed
on the surface of carburized layers 2 of band pieces 1

29 30 



EP 1 146 136 B1

18

5

10

15

20

25

30

35

40

45

50

55

and the surface of the masking layer 8 so that the total
coating thickness became 0.5 Pm. Thereafter, 0.3 Pm
thick gold-titanium alloy coating 12, 12a was formed on
the TiN coating 11, 11a.
[0256] The masking layer 8 was swelled with the use
of ethyl methyl ketone (EMK) or a stripping solution ob-
tained by adding formic acid and hydrogen peroxide to
ethyl methyl ketone (EMK), and the masking layer 8 and
the TiN coating 11a and gold-titanium alloy coating 12a
superimposed thereon were stripped off by the liftoff
method.
[0257] Thus, there were obtained wristwatch bands
having parts covered with the TiN coating 11 and gold-
titanium alloy coating 12 to exhibit golden tone and parts
not covered with such coatings to exhibit silvery white of
stainless steel, as shown in Fig. 10.
[0258] In this Example, as mentioned in Example A5,
use can be made of various hard coatings other than the
titanium nitride coating. Also, use can be made of various
gold alloy coatings other than the gold-titanium alloy coat-
ing.

Example A7

[0259] The first hard coating was formed on the surface
of band pieces furnished with carburized layers in the
same manner as in Example A1. Further, the second
hard coating with tone different from that of the first hard
coating was formed on part of the surface of the first hard
coating.
[0260] Referring to Fig. 11, golden tone TiN coating 3
constituted of titanium nitride as the first hard coating was
formed on the surface of band pieces 1 furnished with
carburized layers 2 in the same manner as in Example
A1. Masking layer 13 was formed on desired part of the
surface of the TiN coating 3 by, for example, printing with
an organic masking agent, or masking ink, of epoxy resin.
[0261] Subsequently, referring to Fig. 12, white tone
TiC coating 14 constituted of titanium carbide as the sec-
ond hard coating was formed on the surface of the TiN
coating 3, and the TiC coating 14a on the surface of the
masking layer 13, in the same manner as in Example A2.
[0262] Thereafter, the masking layer 13 was swelled
with the use of a stripping solution, and the masking layer
13 and the TiC coating 14a superimposed thereon were
stripped off by the liftoff method.
[0263] Thus, there were obtained band pieces having
parts exhibiting white tone of the TiC coating 14 super-
imposed on the surface of golden TiN coating 3 and parts
exhibiting golden tone of the TiN coating 3, as shown in
Fig. 13. This enabled enhancing the ornamental value of
the wristwatch bands. Further, the scratch resistance of
the surface-hardened (carburized) band pieces 1 was
increased by the superimposition of the TiN coating 3
and TiC coating 14 harder than the carburized layers 2.
[0264] In this Example, as in Example A5, use can be
made of various hard coatings other than the titanium
nitride and titanium carbide coatings. Also, either of the

first hard coating and the second hard coating can be
replaced by the carbon hard coating of Example A3. The
types of masking layer 13 and stripping solution can ap-
propriately be selected in conformity with the type of such
coatings.
[0265] When M represents an element of Group 4a,
5a or 6a of the periodic table and a nitride of M is repre-
sented by MNx, both the first hard coating and the second
hard coating can be constituted of MNx. If the first hard
coating and the second hard coating are constituted so
that the value of x representing the degree of nitriding of
the former is different from that of the latter, the tone of
the first hard coating can be differentiated from that of
the second hard coating. This is true with respect to the
carbide, oxide, nitrido-carbide and nitrido-carbido-oxide
as well.

Example A8

[0266] The first hard coating was formed on part of the
surface of band pieces furnished with carburized layers
in the same manner as in Example A1. Further, the sec-
ond hard coating with tone different from that of the first
hard coating was formed on other part of the surface of
band pieces.
[0267] Referring to Fig. 14, golden tone TiN coating 7
constituted of titanium nitride as the first hard coating was
formed on part of the surface of band pieces 1 furnished
with carburized layers 2 in the same manner as in Ex-
ample A4. Masking layer 15 was formed on the surface
of the TiN coating 7 and desired part of the surface of
band pieces 1 continuing therefrom.
[0268] Subsequently, referring to Fig. 15, white tone
TiC coating 16 constituted of titanium carbide as the sec-
ond hard coating was formed on the TiN coating 7, the
masking layer 15 and remaining part of the surface of
band pieces 1, in the same manner as in Example A2.
[0269] Thereafter, the masking layer 15 was swelled
with the use of a stripping solution, and the masking layer
15 and the TiC coating 16 superimposed thereon were
stripped off by the liftoff method.
[0270] Thus, there were obtained triple color band
pieces having parts covered with the TiN coating 7 to
exhibit golden tone, parts covered with the TiC coating
16 to exhibit white tone and parts where the surface of
band pieces 1 is exposed, as shown in Fig. 16. This en-
abled enhancing the ornamental value of the wristwatch
bands.
[0271] Selection of the first hard coating and second
hard coating and selection of the stripping solution and
masking layer are the same as described in Example A7.
The same gold alloy coating as described in Example A5
may be formed on either or both of the first hard coating
and the second hard coating.
[0272] Although the ion plating technique was em-
ployed as the dry plating method in the above Examples
A2 and A4 to A8, use can be made of other common
coating forming methods such as the sputtering tech-
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nique and vacuum evaporation coating technique.
[0273] In all the above Examples, the invention was
described with reference to band pieces for wristwatch
bands. However, the present invention is also applicable
to items for accommodating mechanical or electronic
driving mechanism, such as a wristwatch casing. Still fur-
ther, the present invention is applicable to all other dec-
orative items (including components thereof).

[Examples relating to the exterior part of timepiece ac-
cording to the present invention and the process for pro-
ducing the same]

Example B1

[0274] A base material of austenitic stainless steel
SUS 316 was shaped by hot forging, cold forging, cutting
and drilling into wristwatch band pieces.
[0275] A plurality of band pieces were rotatably con-
nected to each other by inserting connecting parts in pin-
holes provided by drilling in each of the band pieces. The
surface of the thus connected band pieces was buffed
or otherwise polished so as to become specular. Thus,
wristwatch bands were completed.
[0276] In each wristwatch band comprising a large
number of band pieces connected to each other, some
of the band pieces are those wherein each is separable
from neighboring band pieces so as to enable regulating
the band length in conformity with the size of the wrist of
the wearer, i.e., band pieces for length regulation. The
band pieces other than the length regulation band pieces
are those which are connected to each other so that each
is not easily separable from neighboring band pieces. As
the connecting parts, use was made of connecting parts
for connecting length regulation band pieces to each oth-
er (length regulation pins) and connecting parts for con-
necting other band pieces to each other (connecting pins,
split pipes and knurled pins).
[0277] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0278] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0279] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0280] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for

20 min.
[0281] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting parts for connecting band pieces
to each other, in particular, connecting pins, split pipes
and length regulation pins.
[0282] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0283] The pickled wristwatch bands were rinsed.
[0284] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces. As a result of this barrel
polishing, a region of the carburized layer extending from
the surface thereof to a depth of 1 to 2 Pm was removed,
and the surface of band pieces, namely the outermost
surface of the carburized layer, became specular.
[0285] The wristwatch bands with a specular surface,
obtained by the above processing, was excellent in
scratch resistance and maintained the same excellent
corrosion resistance as inherently possessed by SUS
316. In the above process, because a large number of
band pieces were collected and formed into each wrist-
watch band before being subjected to the above process-
ing steps, labor and time consumed in the processing
were reduced, thereby enabling lowering processing
cost.
[0286] The connecting parts were also carburized so
that a hard carburized layer was formed in a region of
each of the connecting parts extending from the surface
thereof to a depth of tens of microns (Pm). As a result,
the hardness of the connecting parts was increased, so
that bending or breakage of connecting pins and length
regulation pins was seldom, even when the wristwatch
band was stretched along the length thereof.
[0287] In this Example B1, because a large number of
band pieces were collected and formed into each wrist-
watch band before being subjected to the fluorination,
gas carburizing, pickling, rinsing and barrel polishing,
handling of the band pieces in these processing steps
was easy to realize a high productivity.

Example B2

[0288] Wristwatch bands were produced in the same
manner as in Example B1, except that, before the fluor-
ination, a multiplicity of hairlines were formed along the
band length on outer surfaces (when worn round the
wrist, surfaces arranged outside) of band pieces.
[0289] The resultant wristwatch bands had hairline-fin-
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ished surfaces, which were excellent in scratch resist-
ance and maintained the same excellent corrosion re-
sistance as inherently possessed by SUS 316.

Example B3

[0290] Bezels finished so as to have a specular surface
were produced in the same manner as in Example B1,
except that the wristwatch bands were replaced by bez-
els for wristwatch.
[0291] The resultant bezels were excellent in scratch
resistance and maintained the same excellent corrosion
resistance as inherently possessed by SUS 316.

Example B4

[0292] Casings finished so as to have a specular sur-
face were produced in the same manner as in Example
B1, except that the wristwatch bands were replaced by
casings for wristwatch.
[0293] The resultant casings were excellent in scratch
resistance and maintained the same excellent corrosion
resistance as inherently possessed by SUS 316.

Example B5

[0294] Back lids finished so as to have a specular sur-
face were produced in the same manner as in Example
[0295] B1, except that the wristwatch bands were re-
placed by back lids for wristwatch.
[0296] The resultant back lids were excellent in scratch
resistance and maintained the same excellent corrosion
resistance as inherently possessed by SUS 316.

Example B6

[0297] Dials finished so as to have a specular surface
were produced in the same manner as in Example B1,
except that the wristwatch bands were replaced by dials
for wristwatch.
[0298] The resultant dials were excellent in scratch re-
sistance and maintained the same excellent corrosion
resistance as inherently possessed by SUS 316.

[Examples relating to the other form of exterior part of 
timepiece according to the present invention and the 
process for producing the same]

Example C1

[0299] A rodlike material of austenitic stainless steel
SUS 316 was provided. The rodlike material had a round-
ed rectangular section conforming to the morphology of
wristwatch band pieces. The rodlike material was sliced
at intervals conforming to band piece widths.
[0300] Pinholes for insertion of connecting pins were
drilled in the obtained slices, thereby completing band
pieces for wristwatch bands.

[0301] A plurality of band pieces were rotatably con-
nected to each other by inserting connecting pins in pin-
holes provided by drilling in each of the band pieces,
thereby assembling wristwatch bands.
[0302] Upper rounded surface (when worn round the
wrist, outer surface arranged outside) of each of the band
pieces of wristwatch bands was buffed.
[0303] A section of the buffed upper surface portion of
band pieces was observed through an electron micro-
scope. As a result, it was recognized that metal crystal
grains of the stainless steel surface portion were drawn
in the direction of buff rotation by the external force ap-
plied by buffing, thereby creating a fibrous structure of
metal crystal grains deformed in fibrous form. A deformed
layer including this fibrous structure was formed so as to
extend from the upper surface of band pieces to a depth
of 3 to 7 Pm.
[0304] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0305] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0306] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0307] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0308] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting pins for connecting band pieces
to each other.
[0309] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0310] The pickled wristwatch bands were rinsed.
[0311] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces.
[0312] As a result of this barrel polishing, a region of
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the carburized layer extending from the surface thereof
to a depth of 0.3 to 1 Pm was removed, and the upper
surface of band pieces became a smooth beautiful spec-
ular surface required for exterior parts of timepiece. On
the upper surface, "orange peel" attributed to minute un-
evenness was not visible at all.
[0313] Observation of a section of band pieces after
the barrel polishing through an electron microscope
showed that the carburized layer was formed so as to
extend from the upper surface of band pieces to a depth
of 18 to 20 Pm.

Example C2

[0314] Cylinders of austenitic stainless steel SUS 316
were provided. The cylinders were cold forged into the
configuration of wristwatch band pieces in such a manner
that an external force is applied along the central axis
passing through the center of a circular section of the
cylinders.
[0315] Pinholes for insertion of connecting pins were
drilled in the thus forged members, thereby completing
band pieces for wristwatch bands.
[0316] A plurality of band pieces were rotatably con-
nected to each other by inserting connecting pins in pin-
holes provided by drilling in each of the band pieces,
thereby assembling wristwatch bands.
[0317] Upper surface (when worn round the wrist, out-
er surface arranged outside) of each of the band pieces
of wristwatch bands was burnished into a planar specular
surface. Specifically, each wristwatch band was fixed on
the circumferential surface of a rotary wheel so that the
upper surface of the wristwatch band was arranged out-
side. The rotary wheel was rotated, and a diamond tool
mounted on the rotary wheel was pressed to the upper
surface of the wristwatch band.
[0318] A section of the burnished upper surface portion
of band pieces was observed through an electron micro-
scope. As a result, it was recognized that metal crystal
grains of the stainless steel surface portion were drawn
in the direction of rotary wheel rotation by the external
force applied by burnishing, thereby creating a fibrous
structure of metal crystal grains deformed in fibrous form.
A deformed layer including this fibrous structure was
formed so as to extend from the upper surface of band
pieces to a depth of 5 to 10 Pm.
[0319] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0320] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch

bands. The wristwatch bands were taken out from the
muffle furnace.
[0321] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0322] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0323] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting pins for connecting band pieces
to each other.
[0324] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0325] The pickled wristwatch bands were rinsed.
[0326] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces.
[0327] As a result of this barrel polishing, a region of
the carburized layer extending from the surface thereof
to a depth of 0.5 to 1.5 Pm was removed, and the upper
surface of band pieces became a smooth beautiful spec-
ular surface required for exterior parts of timepiece. On
the upper surface, "orange peel" attributed to minute un-
evenness was not visible at all.
[0328] Observation of a section of band pieces after
the barrel polishing through an electron microscope
showed that the carburized layer was formed so as to
extend from the upper surface of band pieces to a depth
of 18 to 20 Pm.

Example C3

[0329] Wristwatch bands were assembled in the same
manner as in Example C2.
[0330] Upper surface of each of the band pieces of
wristwatch bands was planed by cutting operation and
further buffed into a specular surface.
[0331] A section of the resultant upper surface portion
of band pieces was observed through an electron micro-
scope. As a result, it was recognized that, in the same
manner as in Example C1, metal crystal grains of the
stainless steel surface portion were drawn in the direction
of buff rotation by the external force applied by buffing,
thereby creating a fibrous structure of metal crystal grains
deformed in fibrous form. A deformed layer including this
fibrous structure was formed so as to extend from the
upper surface of band pieces to a depth of 3 to 6 Pm.
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[0332] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0333] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0334] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0335] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0336] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting pins for connecting band pieces
to each other.
[0337] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0338] The pickled wristwatch bands were rinsed.
[0339] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces.
[0340] As a result of this barrel polishing, a region of
the carburized layer extending from the surface thereof
to a depth of 1 to 2 Pm was removed, and the upper
surface of band pieces became a smooth beautiful spec-
ular surface required for exterior parts of timepiece. On
the upper surface, "orange peel" attributed to minute un-
evenness was not visible at all.
[0341] Observation of a section of band pieces after
the barrel polishing through an electron microscope
showed that the carburized layer was formed so as to
extend from the upper surface of band pieces to a depth
of 20 to 25 Pm.

Example C4

[0342] Wristwatch bands were assembled in the same
manner as in Example C2.
[0343] Upper surface of each of the band pieces of

wristwatch bands was planed into a specular surface by
grinding means with a reduced grinding power. Specifi-
cally, the upper surface of wristwatch band was pressed
to a grinding (emery) wheel being rotated, so that the
upper surface of band pieces was ground by the abrasive
grains of the grinding wheel.
[0344] The upper surface of band pieces was further
buffed so as to obtain a desirable specular surface.
[0345] A section of the resultant upper surface portion
of band pieces was observed through an electron micro-
scope. As a result, it was recognized that, in the same
manner as in Example C1, metal crystal grains of the
stainless steel surface portion were drawn in the direction
of rotation of grinding wheel and buff by the external force
applied by the grinding and buffing, thereby creating a
fibrous structure of metal crystal grains deformed in fi-
brous form. A deformed layer including this fibrous struc-
ture was formed so as to extend from the upper surface
of band pieces to a depth of 7 to 12 Pm.
[0346] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0347] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0348] Formation of mill scale was observed on the
surface of the wristwatch bands having been carburized
and taken out.
[0349] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0350] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting pins for connecting band pieces
to each other.
[0351] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0352] The pickled wristwatch bands were rinsed.
[0353] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
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burized layer of band pieces.
[0354] As a result of this barrel polishing, a region of
the carburized layer extending from the surface thereof
to a depth of 1.5 to 2.5 Pm was removed, and the upper
surface of band pieces became a smooth beautiful spec-
ular surface required for exterior parts of timepiece. On
the upper surface, "orange peel" attributed to minute un-
evenness was not visible at all.
[0355] Observation of a section of band pieces after
the barrel polishing through an electron microscope
showed that the carburized layer was formed so as to
extend from the upper surface of band pieces to a depth
of 15 to 20 Pm.
[0356] In this Example C4, not only planing of the upper
surface of band pieces into a specular surface but also
converting of metal crystal grains lying in the vicinity of
band piece surface to the fibrous structure can be ac-
complished by grinding means with a reduced grinding
power, thereby enabling reducing the number of produc-
tion process steps. Therefore, the employment of this
grinding means enables lowering production cost.

Example C5

[0357] Wristwatch bands were assembled in the same
manner as in Example C2.
[0358] Upper surface of each of the band pieces of
wristwatch bands was planed into a specular surface by
grinding means with a reduced grinding power. Specifi-
cally, the upper surface of wristwatch band was pressed
to a grinding (emery) wheel being rotated, so that the
upper surface of band pieces was ground by the abrasive
grains of the grinding wheel.
[0359] A section of the resultant upper surface portion
of band pieces was observed through an electron micro-
scope. As a result, it was recognized that metal crystal
grains of the stainless steel surface portion were drawn
in the direction of rotation of grinding wheel with a re-
duced grinding power, thereby creating a fibrous struc-
ture of metal crystal grains deformed in fibrous form. A
deformed layer including this fibrous structure was
formed so as to extend from the upper surface of band
pieces to a depth of 2 to 5 Pm.
[0360] The wristwatch bands were placed in a metallic
muffle furnace and heated. The temperature was raised
to 480°C, and a fluorogas (mixed gas consisting of 5%
by volume of NF2 and 95% by volume of N2) was blown
into the muffle furnace for 15 min. Thus, the wristwatch
bands were fluorinated.
[0361] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
wristwatch bands were held in the muffle furnace at
480°C for 12 hr, thereby carburizing the wristwatch
bands. The wristwatch bands were taken out from the
muffle furnace.
[0362] Formation of mill scale was observed on the

surface of the wristwatch bands having been carburized
and taken out.
[0363] The wristwatch bands were immersed in an acid
aqueous solution containing 3 to 5% by volume of am-
monium fluoride and 2 to 3% by volume of nitric acid for
20 min.
[0364] As a result of this pickling, iron contained in the
mill scale formed on the surface of band pieces was ox-
idized and diffused, so that most of the mill scale was
removed. Further, no mill scale was observed on inter-
faces of mutually neighboring band pieces, pinhole inside
walls, and connecting pins for connecting band pieces
to each other.
[0365] However, the surface of band pieces, namely
the surface of the carburized layer formed by the carbu-
rization, was roughened by the dissolution of iron caused
by the immersion in the acid aqueous solution.
[0366] The pickled wristwatch bands were rinsed.
[0367] The rinsed wristwatch bands were disposed in-
side a barrel vessel of a barrel polishing apparatus. Wal-
nut chips and alumina abrasive as polishing mediums
were placed in the barrel vessel. A barrel polishing was
performed over a period of about 10 hr, thereby removing
rough faces formed on the outermost surface of the car-
burized layer of band pieces.
[0368] As a result of this barrel polishing, a region of
the carburized layer extending from the surface thereof
to a depth of 1 to 2 Pm was removed, and the upper
surface of band pieces became a smooth beautiful spec-
ular surface required for exterior parts of timepiece. On
the upper surface, "orange peel" attributed to minute un-
evenness was not visible at all.
[0369] Observation of a section of band pieces after
the barrel polishing through an electron microscope
showed that the carburized layer was formed so as to
extend from the upper surface of band pieces to a depth
of 20 to 30 Pm.
[0370] In this Example C5, not only planing of the upper
surface of band pieces into a specular surface but also
converting of metal crystal grains lying in the vicinity of
band piece surface to the fibrous structure can be ac-
complished by grinding means with a reduced grinding
power, thereby enabling reducing the number of produc-
tion process steps. Therefore, the employment of this
grinding means enables lowering production cost.

Example C6

[0371] Cylinders of austenitic stainless steel SUS 316
were provided. The cylinders were cold forged into ring
members in such a manner that an external force is ap-
plied along the central axis passing through the center
of a circular section of the cylinders.
[0372] Each of the inner and outer boundary dimen-
sions of the thus forged ring members were adjusted to
desired one by cutting operation.
[0373] Upper surfaces of the resultant ring members
were buffed to complete bezels with a specular upper
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surface.
[0374] A section of the buffed bezels was observed
through an electron microscope. As a result, it was rec-
ognized that metal crystal grains of the stainless steel
surface portion were drawn in the direction of buff rotation
by the external force applied by buffing, thereby creating
a fibrous structure of metal crystal grains deformed in
fibrous form. A deformed layer including this fibrous
structure was formed so as to extend from the upper sur-
face of bezels to a depth of 3 to 5 Pm.
[0375] The bezels were placed in a metallic muffle fur-
nace and heated. The temperature was raised to 480°C,
and a fluorogas (mixed gas consisting of 5% by volume
of NF2 and 95% by volume of N2) was blown into the
muffle furnace for 15 min. Thus, the bezels were fluori-
nated.
[0376] The fluorogas was discharged from the muffle
furnace. While blowing a carburizing gas (mixed gas con-
sisting of 10% by volume of CO, 20% by volume of H2,
1% by volume of CO2 and 69% by volume of N2), the
bezels were held in the muffle furnace at 480°C for 12
hr, thereby carburizing the bezels. The bezels were taken
out from the muffle furnace.
[0377] Formation of mill scale was observed on the
surface of the bezels having been carburized and taken
out.
[0378] The bezels were immersed in an acid aqueous
solution containing 3 to 5% by volume of ammonium flu-
oride and 2 to 3% by volume of nitric acid for 20 min.
[0379] As a result of this pickling, iron contained in the
mill scale formed on the surface of bezels was oxidized
and diffused, so that most of the mill scale was removed.
[0380] However, the surface of bezels, namely the sur-
face of the carburized layer formed by the carburization,
was roughened by the dissolution of iron caused by the
immersion in the acid aqueous solution.
[0381] The pickled bezels were rinsed.
[0382] The rinsed bezels were disposed inside a barrel
vessel of a barrel polishing apparatus. Walnut chips and
alumina abrasive as polishing mediums were placed in
the barrel vessel. A barrel polishing was performed over
a period of about 10 hr, thereby removing rough faces
formed on the outermost surface of the carburized layer
of bezels.
[0383] As a result of this barrel polishing, a region of
the carburized layer extending from the surface thereof
to a depth of 1 to 2 Pm was removed, and the upper
surface of bezels became a smooth beautiful specular
surface required for exterior parts of timepiece. On the
upper surface, "orange peel" attributed to minute une-
venness was not visible at all.
[0384] Observation of a section of bezels after the bar-
rel polishing through an electron microscope showed that
the carburized layer was formed so as to extend from the
upper surface of bezels to a depth of 20 to 23 Pm.

Claims

1. An exterior part of a timepiece, comprising a stain-
less steel basis material having at its surface a car-
burized hardened layer wherein carbon is diffused
so as to form a solid solution in which crystalline chro-
mium carbide is not formed, and
at least one hard coating disposed on a surface of
the carburized hardened layer of the stainless steel
basis material;
wherein the hard coating is either

(a) a TiN coating or a ZrN coating which further
comprises a gold alloy coating disposed on a
surface of the TiN coating or the ZrN coating; or
(b) a hard coating of carbon.

characterised in that
the hard coating is disposed on a specular surface
of the carburized hardened layer, said specular sur-
face having a Vickers hardness (HV) of 500 or more.

2. An exterior part of a timepiece according to claim 1,
which is a wristwatch band comprising a plurality of
band pieces of the coated stainless steel connected
to each other.

3. The wristwatch band as claimed in claim 2, wherein
the band pieces are connected to each other by
means of connecting parts of stainless steel,
each of the connecting parts having at least portion
of its surface a carburized hardened layer wherein
carbon is diffused so as to form a solid solution, in
which crystalline chromium carbide is not formed.

4. The wristwatch band as claimed in claim 3, which
further comprises connecting parts having no carbu-
rized layer.

5. The exterior part of a time piece according to claim
1, further comprising an intermediate layer disposed
between the hard coating of carbon and the carbu-
rized hardened layer of the stainless steel basis ma-
terial, wherein the intermediate layer is disposed on
a specular surface of the carburized hardened layer,
said specular surface having a Vickers hardness
(HV) of 500 or more.

6. The exterior part of a time piece according to claim
6, wherein the intermediate layer comprises a lower
layer of Ti or Cr disposed on the hardened layer sur-
face of the stainless steel basis material and an up-
per layer of Si or Ge disposed on a surface of the
lower layer.

7. The exterior part of a time piece according to claim
5, wherein the intermediate layer comprises a coat-
ing of titanium carbide containing excess carbon.
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8. The exterior part of a time piece according to claim
1, wherein the gold alloy is a gold-iron alloy or a gold-
titanium alloy.

9. The exterior part of a time piece according to claim
1, wherein the surface hardness of the hard coating
is greater than that of the basis material.

10. A process for producing a wristwatch band according
to claim 2, comprising the steps of:

connecting a plurality of band pieces of stainless
steel to each other by means of a plurality of
connecting parts of stainless steel;
fluorinating the band pieces and the connecting
parts in a fluorogas atmosphere at 400 to 500°C;
gas carburizing the fluorinated band pieces and
connecting parts in a carburizing gas atmos-
phere containing carbon monoxide at 400 to
500°C to form a carburized hardened layer;
pickling the carburized hardened band pieces
and connecting parts, followed by rinsing;
subjecting surfaces of the band pieces to barrel
polishing; and
depositing the hard coating on the polished sur-
face of the carburized hardened layer
wherein the hard coating is either

(a) a TiN coating or a ZrN coating which
further comprises a gold alloy coating dis-
posed on a surface of the TiN coating or the
ZrN. coating; or
(b) a hard coating of carbon.

11. The process as claimed in claim 10, which further
comprises buffing the band piece surfaces having
undergone barrel polishing.

12. The process as claimed in claim 10 or 11, which fur-
ther comprises machining surfaces of the band piec-
es connected by means of the connecting parts prior
to the fluorination to obtain a wristwatch band having
machined surfaces.

13. A process for producing a wristwatch band according
to claim 3, comprising the steps of:

fluorinating a plurality of band pieces of stainless
steel and a plurality of connecting parts of stain-
less steel in a fluorogas atmosphere at 250 to
600°C;
gas carburizing the fluorinated band pieces and
connecting parts in a carburizing gas atmos-
phere containing carbon monoxide at 400 to
600°C to form a carburized hardened layer;
pickling the carburized hardened band pieces
and connecting parts, followed by rinsing;
subjecting surfaces of the band pieces to barrel

polishing:

depositing the hard coating on the polished
surface of the carburized hardened layer;
and
connecting the band pieces by means of the
connecting parts
wherein the hard coating is either

(a) a TiN coating or a ZrN coating which
further comprises a gold alloy coating
disposed on a surface of the TiN coat-
ing or the ZrN coating; or
(b) a hard coating of carbon.

14. The process as claimed in claim 13, which further
comprises buffing the band piece surfaces having
undergone barrel polishing.

15. The process as claimed in claim 13 or 14, which fur-
ther comprises machining surfaces of the plurality of
band pieces prior to the fluorination to obtain a wrist-
watch band having machined surfaces.

16. A process for producing an exterior part of timepiece
according to claim 1 other than a wristwatch band,
comprising the steps of:

connecting a plurality of pieces of stainless steel
to each other by means of a plurality of connect-
ing parts of stainless steel to obtain a base ma-
terial for a timepiece exterior part of stainless
steel other than a wristwatch band;
fluorinating the base material in a fluorogas at-
mosphere at 250 to 600°C;
gas carburizing the fluorinated base material in
a carburizing gas atmosphere containing carbon
monoxide at 400 to 500°C to form a carburized
hardened layer;
pickling the carburized hardened base material,
followed by rinsing;
subjecting surfaces of the base material to barrel
polishing; and
depositing the hard coating on the polished sur-
face of the carburized hardened layer
wherein the hard coating is either

(a) a TiN coating or a ZrN coating which
further comprises a gold alloy coating dis-
posed on a surface of the TiN coating or the
ZrN coating; or
(b) a hard coating of carbon.

17. The process as claimed in claim 10, which further
comprises buffing the base material surfaces having
undergone barrel polishing.

18. The process as claimed In claim 16 or 17, which
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further comprises machining surfaces of the base
material prior to the fluorination to obtain an exterior
part of timepiece other than wristwatch band having
machined surfaces.

Patentansprüche

1. Außenabschnitt eines Zeitmessgeräts, der ein Edel-
stahl-Basismaterial, dessen Oberfläche eine karbu-
rierte gehärtete Schicht besitzt, wobei Kohlenstoff
so diffundiert ist, dass eine feste Lösung gebildet ist,
in der kein kristallines Chromcarbid gebildet ist, und
wenigstens eine harte Beschichtung, die auf einer
Oberfläche der karburierten gehärteten Schicht des
Edelstahl-Basismaterials angeordnet ist, aufweist;
wobei die harte Beschichtung entweder (a) eine TiN-
Beschichtung oder einer ZrN-Beschichtung ist, die
ferner eine Goldlegierungsbeschichtung aufweist,
die auf einer Oberfläche der TiN-Beschichtung oder
der ZrN-Beschichtung angeordnet ist; oder
(b) eine harte Beschichtung aus Kohlenstoff ist,
dadurch gekennzeichnet, dass
die harte Beschichtung auf einer spiegelnden Ober-
fläche der karburierten gehärteten Schicht angeord-
net ist, wobei die spiegelnde Oberfläche eine Vik-
kers-Härte (HV) von 500 oder mehr hat.

2. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 1, der ein Armbanduhr-Band ist, das mehrere
Bandteile aus dem beschichteten Edelstahl, die mit-
einander verbunden sind, aufweist.

3. Armbanduhr-Band nach Anspruch 2, wobei die
Bandteile miteinander mittels Verbindungsteilen aus
Edelstahl verbunden sind,
wobei wenigstens ein Abschnitt der Oberfläche je-
des der Verbindungsteile eine karburierte gehärtete
Schicht besitzt, wobei der Kohlenstoff so diffundiert
ist, dass eine feste Lösung gebildet ist, in der kein
kristallines Chromcarbid gebildet ist.

4. Armbanduhr-Band nach Anspruch 3, das ferner Ver-
bindungsteile ohne karburierte gehärtete Schicht
aufweist.

5. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 1, der ferner eine Zwischenschicht aufweist,
die zwischen der harten Beschichtung aus Kohlen-
stoff und der karburierten gehärteten Schicht des
Edelstahl-Basismaterials angeordnet ist, wobei die
Zwischenschicht auf einer spiegelnden Oberfläche
der karburierten gehärteten Schicht angeordnet ist
und die spiegelnde Oberfläche eine Vickers-Härte
(HV) von 500 oder mehr besitzt.

6. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 5, wobei die Zwischenschicht eine untere

Schicht aus Ti oder Cr, die auf der Oberfläche der
gehärteten Schicht des Edelstahl-Basismaterials
angeordnet ist, und eine obere Schicht aus Si oder
Ge, die auf einer Oberfläche der unteren Schicht an-
geordnet ist, enthält.

7. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 5, wobei die Zwischenschicht eine Beschich-
tung aus Titancarbid enthält, die überschüssigen
Kohlenstoff enthält.

8. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 1, wobei die Goldlegierung eine Goldeisen-
legierung oder eine Goldtitanlegierung ist.

9. Außenabschnitt eines Zeitmessgeräts nach An-
spruch 1, wobei die Oberflächenhärte der harten Be-
schichtung größer als jene des Basismaterials ist.

10. Verfahren zum Herstellen eines Armbanduhr-Ban-
des nach Anspruch 2, das die folgenden Schritte um-
fasst:

Verbinden mehrerer Bandteile aus Edelstahl
miteinander mittels mehrerer Verbindungsteile
aus Edelstahl;
Fluorieren der Bandteile und der Verbindungs-
teile in einer Fluorgasatmosphäre bei 400 bis
500 °C;
Karburieren mittels Gas der fluorierten Bandtei-
le und Verbindungsteile in einer Karburierungs-
gas-Atmosphäre, die Kohlenstoffmonoxid ent-
hält, bei 400 bis 500 °C, um eine karburierte ge-
härtete Schicht zu bilden;
Dekapieren der karburierten gehärteten Band-
teile und Verbindungsteile, gefolgt von einem
Spülen;
Beaufschlagen der Oberflächen der Bandteile
mit einem Trommelpolieren; und
Ablagern der harten Beschichtung auf der po-
lierten Oberfläche der karburierten gehärteten
Schicht,
wobei die harte Beschichtung entweder

(a) eine TiN-Beschichtung oder eine ZrN-
Beschichtung ist, die ferner eine Goldlegie-
rungsbeschichtung aufweist, die auf einer
Oberfläche der TiN-Beschichtung oder der
ZrN-Beschichtung angeordnet ist; oder
(b) eine harte Beschichtung aus Kohlenstoff
ist.

11. Verfahren nach Anspruch 10, das ferner das Polie-
ren der Bandteiloberflächen, die mit einem Trommel-
polieren beaufschlagt worden sind, umfasst.

12. Verfahren nach Anspruch 10 oder 11, das ferner vor
dem Fluorieren das Bearbeiten von Oberflächen der
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Bandteile, die mittels der Verbindungsteile verbun-
den sind, umfasst, um ein Armbanduhr-Band mit be-
arbeiteten Oberflächen zu erhalten.

13. Verfahren zum Herstellen eines Armbanduhr-Ban-
des nach Anspruch 3, das die folgenden Schritte um-
fasst:

Fluorieren mehrerer Bandteile aus Edelstahl
und mehrerer Verbindungsteile aus Edelstahl in
einer Fluorgas-Atmosphäre bei 250 bis 600 °C;
Karburieren mittels Gas der fluorierten Bandtei-
le und Verbindungsteile in einer Karburierungs-
gas-Atmosphäre, die Kohlenstoffmonoxid ent-
hält, bei 400 bis 600 °C, um eine karburierte ge-
härtete Schicht zu bilden;
Dekapieren der karburierten gehärteten Band-
teile und Verbindungsteile, gefolgt von einem
Spülen;
Unterwerfen der Oberflächen der Bandteile un-
ter ein Trommelpolieren;
Ablagern der harten Beschichtung auf der po-
lierten Oberfläche der karburierten gehärteten
Schicht; und
Verbinden der Bandteile mittels der Verbin-
dungsteile,
wobei die harte Beschichtung entweder

(a) eine TiN-Beschichtung oder eine ZrN-
Beschichtung ist, die ferner eine Goldlegie-
rungsbeschichtung aufweist, die auf einer
Oberfläche der TiN-Beschichtung oder der
ZrN-Beschichtung angeordnet ist; oder
(b) eine harte Beschichtung aus Kohlenstoff
ist.

14. Verfahren nach Anspruch 13, das ferner ein Polieren
der Bandteiloberflächen, die einem Trommelpolie-
ren unterworfen worden sind, umfasst.

15. Verfahren nach Anspruch 13 oder 14, das ferner das
Bearbeiten von Oberflächen der mehreren Bandteile
vor dem Fluorieren umfasst, um ein Armbanduhr-
Band mit bearbeiteten Oberflächen zu erhalten.

16. Verfahren zum Herstellen eines Außenabschnitts ei-
nes Zeitmessgeräts nach Anspruch 1, der von einem
Armbanduhr-Band verschieden ist, das die folgen-
den Schritte umfasst:

Verbinden mehrerer Teile aus Edelstahl mitein-
ander mittels mehrerer Verbindungsteile aus
Edelstahl, um ein Basismaterial für einen Au-
ßenabschnitt aus Edelstahl eines Zeitmessge-
räts, der von einem Armbanduhr-Band verschie-
den ist, zu erhalten;
Fluorieren des Basismaterials in einer Fluorgas-
Atmosphäre bei 250 bis 600 °C;

Karburieren mittels Gas des fluorierten Basis-
materials in einer Karburierungsgas-Atmosphä-
re, die Kohlenstoffmonoxid enthält, bei 400 bis
500 °C, um eine karburierte gehärtete Schicht
zu bilden;
Dekapieren des karburierten gehärteten Basis-
materials, gefolgt von einem Spülen;
Beaufschlagen der Oberflächen des Basisma-
terials mit einem Trommelpolieren; und
Ablagern der harten Beschichtung auf der po-
lierten Oberfläche der karburierten gehärteten
Schicht,
wobei die harte Beschichtung entweder

(a) eine TiN-Beschichtung oder eine ZrN-
Beschichtung ist, die ferner eine Goldlegie-
rungsbeschichtung aufweist, die auf einer
Oberfläche der TiN-Beschichtung oder der
ZrN-Beschichtung angeordnet ist; oder
(b) eine harte Beschichtung aus Kohlenstoff
ist.

17. Verfahren nach Anspruch 10, das ferner das Polie-
ren der Basismaterialoberflächen, die mit einem
Trommelpolieren beaufschlagt worden sind, um-
fasst.

18. Verfahren nach Anspruch 16 oder 17, das ferner vor
dem Fluorieren das Bearbeiten von Oberflächen des
Basismaterials umfasst, um einen Außenabschnitt
des Zeitmessgeräts, der von einem Armbanduhr-
Band verschieden ist und bearbeitete Oberflächen
besitzt, zu erhalten.

Revendications

1. Partie extérieure d’une montre, comprenant un ma-
tériau de base d’acier inoxydable ayant à sa surface
une couche durcie cémentée où du carbone est dif-
fusé de manière à former une solution solide où du
carbure de chrome cristallin n’est pas formé, et
au moins un revêtement dur disposé sur une surface
de la couche durcie cémentée du matériau de base
d’acier inoxydable ;
où le revêtement dur est

(a) un revêtement de TiN ou un revêtement de
ZrN qui comprend en outre un revêtement d’al-
liage d’or disposé sur une surface du revêtement
de TiN ou du revêtement de ZrN ; ou
(b) un revêtement dur de carbone,

caractérisée en ce que
le revêtement dur est disposé sur une surface spé-
culaire de la couche durcie cémentée, ladite surface
spéculaire ayant une dureté Vickers (HV) de 500 ou
plus.
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2. Partie extérieure d’une montre selon la revendica-
tion 1, qui est un bracelet de montre de poignet com-
prenant une pluralité de pièces de bracelet de l’acier
inoxydable revêtu reliées entre elles.

3. Bracelet de montre de poignet selon la revendication
2, où les pièces de bracelet sont reliées entre elles
au moyen de parties de liaison d’acier inoxydable,
chacune des parties de liaison ayant au moins une
partie de sa surface une couche durcie cémentée
où du carbone est diffusé de manière à former une
solution solide, où du carbure de chrome cristallin
n’est pas formé.

4. Bracelet de montre de poignet selon la revendication
3, qui comprend en outre des parties de liaison
n’ayant pas de couche cémentée.

5. Partie extérieure d’une montre selon la revendica-
tion 1, comprenant en outre une couche intermédiai-
re disposée entre le revêtement dur de carbone et
la couche durcie cémentée du matériau de base
d’acier inoxydable, où la couche intermédiaire est
disposée sur une surface spéculaire de la couche
durcie cémentée, ladite surface spéculaire ayant
une dureté Vickers (HV) de 500 ou plus.

6. Partie extérieure d’une montre selon la revendica-
tion 5, où la couche intermédiaire comprend une cou-
che inférieure de Ti ou Cr disposée sur la surface de
couche durcie du matériau de base d’acier inoxyda-
ble et une couche supérieure de Si ou Ge disposée
sur une surface de la couche inférieure.

7. Partie extérieure d’une montre selon la revendica-
tion 5, où la couche intermédiaire comprend un re-
vêtement de carbure de titane contenant du carbone
en excès.

8. Partie extérieure d’une montre selon la revendica-
tion 1, où l’alliage d’or est un alliage or-fer ou un
alliage or-titane.

9. Partie extérieure d’une montre selon la revendica-
tion 1, où la dureté de surface du revêtement dur est
supérieure à celle du matériau de base.

10. Procédé pour produire un bracelet de montre de poi-
gnet selon la revendication 2, comprenant les étapes
de :

liaison d’une pluralité de pièces de bracelet
d’acier inoxydable entre elles au moyen d’une
pluralité de parties de liaison d’acier
inoxydable ;
fluoration des pièces dé bracelet et des parties
de liaison dans une atmosphère de gaz fluoré à
400 à 500°C ;

cémentation gazeuse des pièces de bracelet et
des parties de liaison fluorées dans une atmos-
phère de gaz de cémentation contenant du mo-
noxyde de carbone à 400 à 500°C pour former
une couche durcie cémentée ;
décapage des pièces de bracelet durcies et des
parties de liaison cémentées, suivi par un
rinçage ;
exposition de surfaces des pièces de bracelet à
un polissage au tonneau ; et
dépôt du revêtement dur sur la surface polie de
la couche durcie cémentée
où le revêtement dur est

(a) un revêtement de TiN ou un revêtement
de ZrN qui comprend en outre un revête-
ment d’alliage d’or disposé sur une surface
du revêtement de TiN ou du revêtement de
ZrN ; ou
(b) un revêtement dur de carbone.

11. Procédé selon la revendication 10, qui comprend en
outre un polissage au disque des surfaces des piè-
ces de bracelet ayant subi le polissage au tonneau.

12. Procédé selon la revendication 10 ou 11, qui com-
prend en outre un usinage de surfaces des pièces
de bracelet reliées au moyen des parties de liaison
avant la fluoration pour obtenir un bracelet de montre
de poignet ayant des surfaces usinées.

13. Procédé pour produire un bracelet de montre de poi-
gnet selon la revendication 3, comprenant les étapes
de :

fluoration d’une pluralité de pièces de bracelet
d’acier inoxydable et une pluralité de parties de
liaison d’acier inoxydable dans une atmosphère
de gaz fluoré à 250 à 600°C ;
cémentation gazeuse des pièces de bracelet et
des parties de liaison fluorées dans une atmos-
phère de gaz de cémentation contenant du mo-
noxyde de carbone à 400 à 600°C pour former
une couche durcie cémentée ;
décapage des pièces de bracelet durcies et des
parties de liaison cémentées, suivi par un
rinçage ;
exposition de surfaces des pièces de bracelet à
un polissage au tonneau ;
dépôt du revêtement dur sur la surface polie de
la couche durcie cémentée ; et
liaison des pièces de bracelet au moyen des par-
ties de liaison où le revêtement dur est

(a) un revêtement de TiN ou un revêtement
de ZrN qui comprend en outre un revête-
ment d’alliage d’or disposé sur une surface
du revêtement de TiN ou du revêtement de
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ZrN ; ou
(b) un revêtement dur de carbone.

14. Procédé selon la revendication 13, qui comprend en
outre un polissage au disque des surfaces des piè-
ces de bracelet ayant subi le polissage au tonneau.

15. Procédé selon la revendication 13 ou 14, qui com-
prend en outre un usinage de surfaces de la pluralité
de pièces de bracelet avant la fluoration pour obtenir
un bracelet de montre de poignet ayant des surfaces
usinées.

16. Procédé pour produire une partie extérieure de mon-
tre selon la revendication 1 différente d’un bracelet
de montre de poignet, comprenant les étapes de :

liaison d’une pluralité de pièces d’acier inoxyda-
ble entre elles au moyen d’une pluralité de par-
ties de liaison d’acier inoxydable pour obtenir un
matériau de base pour une partie extérieure de
montre d’acier inoxydable différente d’un brace-
let de montre de poignet ;
fluoration du matériau de base dans une atmos-
phère de gaz fluoré à 250 à 600°C ;
cémentation gazeuse du matériau de base fluo-
ré dans une atmosphère de gaz de cémentation
contenant du monoxyde de carbone à 400 à
600°C pour former une couche durcie
cémentée ;
décapage du matériau de base durci cémenté,
suivi par un rinçage ;
exposition de surfaces du matériau de base à
un polissage au tonneau ; et
dépôt du revêtement dur sur la surface polie de
la couche durcie cémentée
où le revêtement dur est

(a) un revêtement de TiN ou un revêtement
de ZrN qui comprend en outre un revête-
ment d’alliage d’or disposé sur une surface
du revêtement de TiN ou du revêtement de
ZrN ; ou
(b) un revêtement dur de carbone.

17. Procédé selon la revendication 10, qui comprend en
outre un polissage au disque des surfaces de maté-
riau de base ayant subi le polissage au tonneau.

18. Procédé selon la revendication 16 ou 17 qui com-
prend en outre un usinage de surfaces du matériau
de base avant la fluoration pour obtenir une partie
extérieure de montre différente d’un bracelet de
montre de poignet ayant des surfaces usinées.
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