-1- 2218109 ‘Semi - Bri ght Watchcase and Method for the Preparation thereof.
‘The-present’ invention relates to a netal - made ornanental article such as a
wat chcase of inproved semi -bright surface fInISh Hggg for the *®
preparation thereof. In the prior art, |t~f$—usu hﬁgfﬁ urface of a
netal- 5 - made ornanental article such as a watchcase or an accessory

- thereof, e.g. a watchstrap, is finished by providing one or nore plating

| ayers with the object of inparting increased decorativeness and resistance
to atnospheric influences. Wien a bright silvery surface finish with
brilliant lustre-is desired of a watchcase, 10 a wat chcase body for
exanple (referred to hereinafter as the substrate) nmade of brass or
stainless steel.is first provided with a plating |layer of nickel and then
with a plating layer of palladium Wen a bright golden finish with

brilliant lustre is desired, a watchcase body made of brass is first
provided with a 15 plating |ayer of nickel and then with a plating layer
of an alloy nmainly conmposed of gold. In contrast to the above-nentioned
bright surface finishing with a noble netal, it is a trend of fashion in

recent years that sone people prefer watchcases and watchstraps with a
dul I -fi ni shed 20 SemioBrighti Wahchgése snd fMetbod dpxbtie Dfemd tﬂg; &hereof.
ol d-fashi oned or -2- antique inpression or |ooking Ke a wor n- out

surface of stainless steel or gold after many years of use It is al nost
i npossible to _ The present invention relates to a metal-made ormamental '

U article such as a watchcase of improved semi-bright surface finish
and a method for the preparation thereof.
In the prior art, it is usual that the surface of a metal-
5 made .'ornamental .article such as a w_atchcase or an accessory thereof,
e.g. a watchstrap, is finished by providing 'on.e or n'ore. plating -
"layers with the object of imparting increased decorativeness and
resistance_ to atmospheric influences. When a bright silvery

surface finish with brilliant lustre is desired of a watchcase,

10 a watchcase body for example (referred to herelnafter as the

'substrate) made of brass or stalnless steel is fJ.rst pmv:.ded
with a plating layer of nickel and then with a plating layer of
palladiun. When a bright golden finish with brillia.nt lustre is

desired, a watchcase body made of brass is flrst pmv1ded w1th a

15 plating layer of nickel and then w1th a platmg layer of an alloy

.maJ.nly composed of gold

| In contrast to the above-mentloned bright surface finishing
w:.th a noble metal, it is a trend of fashion in recent years that
sore people prefe_r watchcases 'and watchstraps with a dull-finished

20 - or semi-bright surface capable of giving an old-fashioned or



obtain such a sem -bright surface finish by a conventional plating nethod
so that-.according to one usual nethod the surface of the 5 base body of a
wat chcase is subjected to a honing treatnent to inpart a deliberately
uneven%‘ roughened surface, before the suwpace is provided with an

underpl ating | ayer of nickel and a finishing plating |ayer of palladium or
of an alloy of gold. This nethod of uneven honing, however, is not wholly
satisfac- 10 tory fromthe aesthetic point of view due to the appearance
of the honed nar laatiguet lrepregsfacor dodkirgy Uihled lacwdmm-vap rsmtfiace b estadnadsat
dull surface of stainless steel or gold which may be obtai ned when

i nnuner abl e scratstéels ogrgolidoafited wanyr yeaksnoH ise. wdiitnis ialmest fimpessible Has

al so been proposed to apply the uneven honing treatnment to 15 a surface
wi th an under pl aPPRyin gyeh aosami-brightpsurfage Lindshéy 2 Lavenrtdanak plyting
unaccept abl e because the thickness of the underplating |ayer nust_ at |east
be doubl ed, 'si hc &Mk Qi @t 3RCHANG: BP Soenisuakypethod the gurfacgrf th§ed by

t he honing tgeatgent. The . inventors have continued extensive investigations
to 20 pPovi B85% TREY G BCEREHERSR 16 SUBRPRE: T Ao BPRaE, FRFEISRE fPace

finished to give .an ql d- sgig ed or_ anti que | ssign_ of hi aest het'i c
\éal ue to surp?ﬁs ]'@ig#yke%ti% ! %ﬁ?&h‘fm ysﬁﬁ%’%%‘g.sﬁgg edrp?aﬁ%aggle a o

i scovery on the : _ - i C et ed.
25 Thus: SRREA®, I kel MEPLR EREAIUER; 100eP s RS SQIDLS T
toithe invention ' At : ' e _ bstrate
rrad\é’. of a copper fg'ﬁi oy g‘rais?lza‘léri‘?3 1%%%?%%#3&%%{% Eﬁgeofé%r%olg?gér{ ?%%lﬂst ant
plating layer; ' - fThis method of uneven honing, however, is not wholly satisfac-

10 . tory from the aesthetic point of view due to the appearance of the
- honed marks on the surface and is unable to reproduce the somewhat
dull surface of stainless steel or gold which may be obtained when
irmxhterable ‘scratches are formed at random on a worn-out surface.
‘It has also been proposed to apply the uneven honing treatment to
15 a surface with an underplating layer of nickel but this method is
. economically unacceptable because the thickness of the underplating
: iayer mast ét_ least be doubled, since otherwise the underplating
- layer is readily destroyed by the honing treatment..
. . The inventors have cohtinued extensive infzestigatjons to
- 20 .Ip,rovide a watchcase and accessories thereof having a surface |
" finished to give. an old-fashioned or antique impression of a high
- aesthetic value-to surpass conventional bright finishing and have
arrived at a discovery on the basis of which the present invention
" has been completed.
25 . - Thus, the semi-bright, metal-made ornamental article
-~ according to the invention comprises:
- (@) a base body of the article as a substrate made of a copper alloy

or zinc, optionally having a corrosion-resistant plating layer;



-3- (b) an underplating layer of nickel fornmed on the surface of the
substrate; and (c) a finishing plating |layer of a noble netal selected from
the group consisting of palladium rhodiumand gold or an alloy of 5 . '
gold fornmed on the surface of the under~pBating |ayer, the total thickness

of the underplating |layer and the finishing plating |ayer being in the

range from2 pmto 5 [err] and the relative reflectivity, as hereinafter
defined, of the surface of the finishing plating |ayer being in the range
from4 to 7. 1@b) an underflating layerrof ndokelufoxead ocnnidhet sarfacé dfhehgl ati ng

| ayer can be obtained by a nethod in which the underplating |layer and the
fini shing pl at sWeptrayer ande forned each by a wet-process plating procedure
in a plating bath and either one or both of the plating_baths in the

wet - process pl 461 iy Eppistdng Rlaking daver Rfcr prhle gtal selegked fram &he ng

pl ati ngs cont aigg%?a bri ?gtﬁﬁg“ rc\,g Sﬂﬁ%@&q@ 2 nmount \sﬁ?w %?s%_a géj)ao% halhf of
t he amount con 3 SE a ' r the

| i ke as the subs e is necessard | of .a_copper .alloy, such as brass,
ni ckel il Ser 8?14?8‘?‘@8? 5 ."géfi%gﬁa‘i“fi?ﬁ?%g@%t}ﬁ’?ﬁte surface of 20
zinc is provid ] I Of- ' ty | awe fea r..exanpl e,
copper alr[:d/or %ﬂ%%@@%&%%%t?%%&%ﬁ vx?t]?'uas}g]r: W LE—T‘?)éu)tflf’:Lé(;’u'ns ™
corrosi on-resi gﬁta,l g ' d il IS Vi i, 4N der-platin

| ayer of ni ckeﬁ'an %%}nér\?\ng?lﬁagﬁg |tﬁ%:ﬂ%dﬁé %ﬁog{?'r%‘pi%gyyémﬁ“o?@t}r%bl e Pret al )

which may be pabiadivies BOGIMEY, 23 herdifheted' @éﬁﬁé&%ﬁ%ﬁ%ﬂs«%& onahly

two or nore plating |ayers of different noble netals are to provide
t oget her a the finishing plating layer being in the range fram 4 to 7. '

10 Such a controlled surface condition of the plating laye_r: : cah
| be obtained by a method in which. the mderplating-l_ayér and the
finishing plating‘layer are -formed.each by a wet-process plating
procedure in a plating bath and either one or both of the plating
baths in the wet-process plating procedure for the underplating
15 and finishing platings contain a_.brightez,ung agent in an amount
which is about a half of the amount conventionally in use.

The base body of the watchcase or the like as the substrate e
is necessarily_ made of a copper alloy, such as brass, nickel ~
s_ilver.or the like, or zinc. Optionally the substrate surface of

20 zinc is provided with a corrosion-resistant plating layer of, for:
e:éample, copper and/or nickel. The substrate surface, with or
without the corrosion-resistant plating layer, is first provided
with an under-plating layer of nickel and then with a finishing
plating layer of a noble metal which may be palladium, rhodium,

25 gold or an alloy of gold. Optionally two or nore p_l'ating layers
of different noble metals are formed to provide bogether a e
finishing plating layer... These noble metals can be o;‘E a

-
-

.



“finishing plating |ayer. These noble netals can be of a -4- conventional
grade used in plating treatnment. The thickness of the plating layers is an
J.mportant factor for achieving the object of the invention. Nanely, the

t ot al "¥+hi ckness of the underplating |ayer and the finishing plating 5

| ayer must be-in the range from2 pm bo 54[err]This limtation nust be
observed even when the finishing plating layer is formed of two or nore
plating layers of different. noble netals. Wen the.total thickness of the
plating |ayers igmoutticHs1 tdthde (@ed5in PERLaAGR Of the plated surface
may not satisfy the require- 10 ment “for The sem-bright surface

condition as desiredme/#hidumess R the YaORY PdRrBOSS B SrboPrdrite rasbwal
procedures for formng the plating layers. WWen semi -bright silvery
finishing is desfcreschile®ing thebEect JF € ittt i6h DS Naadlsy, Mebe kotdl r st
provided with a sem -bright plating |layer of nickel and then with 15 a
bri ght plating |tnickness pfilthedunderpldtdng skayyer andgthe ddhikhvingiplasingg i s
desired, on the other hand, a brass-made substrate ny be first provided
with a dul | Ssur flayer pmsti be) inathe rafigenfodme2 pmdot hqm.wi Thisalimitghionp| at i ng

| ayer of a gold alloy as the finishi ng_gg;atin | ayer. Alternatively, _the
fini shing pl ati mastobe ohgervednevan whemy rﬁiapigénecﬁ%éw lgyex, i5: fopmed

pal l'adi um pl ating | ayer and a_bri ght golﬂgglating-layer t hereon. I n short, .
it is not al wayhévesramre phating laers Rf giikerryt nebls Jefals JWhen

SR Pright Surface il eifineds o tnd HIAGS PAATE"E bA¥Sihe s range,
"~ the appearance of thEJplated surface may not satisfy the require-
10 .-nent for the semi-bright surface condition as desired.
‘Various modifications are possible in the actual procedures
for forming the .plat".ing. layers. When semi-bright silvery finishing
© is desired, for example, a brass-made substrate may be first
provided with a semi-bright plating layer of nickel and then with
15" & bright plating layer or palladiun. When semi-bright golden
finishing is desired, on the other hand', a'b:ass-:nade substrate
- may be first provided with a dull-surface plating layer of nickel
‘and then with a bright plating layer of a gold alloy as the
' finishing plating layer. Altemnatively, the finishing plating
20 ' layer in this case may be composéd of a bright palladium plating
" . layer and a bright gold plating layer théreon. In short, it is
"rbt"aIWays' necessa.ry that all of the platirig layers have a |
" semi-bright surface. The semi—bright'surface'plating layer of |
nickel here inmplied is a plating layei' obtained by -a wet-process
25 ° plating process in which the pié\tiné bath contains a brightening
| age_ntf in an an‘ount which 1s about a half of the amount conven-

_ tichally used for forming a bright plating layer.



ni ckel here inplied is a plating | ayer obtained by a wet-process 25
pl ati ng process in which the plating bath contains a brightening agenL‘in
an amount which is about a half of the anpunt conven- tionally used fQgf.

formng a bright plating |ayer. -5- The Jbrightening agents usable in the
process according to the invention include primary brighteni ng agents”such
as a conpound having a [err] linkage, e.g. saccharin, sodium

1, 5- napht hal ene di sul phonate, 1, 3, 6-napht hal ene trisul phonate 5 and the

| i ke, and secondar yThe byhyhhening agemts usalle i theupendess,acobiingnen '
2-butyn-1,4-diol, ethylene cyanhydrin , thiourea, quinoline, pyridine and
the |ike. Wen the invention dgchnde priparyybriohteningodgantsesuth a3 adesired to
have a sem -bright surface, the amount of the brightening agents 10 added
to this platingeW®EPHGhIBingh aurerSPe— diskader Bag+ sg#chaarén,ésgbmto a plating

bath for form ng a brigh |l ating | ayer of_the sane noble netal. According
to the inventioﬁ’ﬁ'ﬁépli‘%?i ecﬂf‘-%‘ﬂg%@%a‘iﬂ" s SprRRdYEBRLenen frisy@onaty t he

finishing pdatin Ié/r.iscntrolled %?__ in.arange frqm2 pmto., 5 [err]
and the wet - prathdle dikey @pd seroniory, DRLohtSIRE AR, I pg,

cont ai ni ng a coxt d,a t;0 ri ﬁgin' so gas to limt the
relative reflec ik{}l?%ee'o? %ﬁgif%‘{?ﬁ%g gg‘{r‘}}?ace'%@%g%jlnu‘é t‘?ﬁﬁo‘%?ee‘-’l'range from

4 to 7. The re'&lﬁ:‘in}éfjx{eef%ﬁ&'tdij}{' tdhgh &£ pplied is a value obtained froma
goni ophot o- 20 metri ¢ tlrve for dtﬁé H'lh'gﬁt i ncident at the plated surface
Wi th an | When the finishing plating layer of a noble metal is desired o’

to have a semi-bright surface, the amount of the brightening agents
10 added to this plating bath also should be about a half of that
added to a plating bath for fc;r.ming a bright plating layer of the
same noble metal. | o |
- Acocording to the invention the total thickness of the
underplating layer and the finishing plating layer is controlled
15  in a range from 2 pm to 5 ym and. the_weﬁ-process 'pléting'procedure
is conducted_ in a plating bath containing a controlled amount of a
brightening agent so as to limit the relative reflectivity of the @
finished surface to a value in the range from4 to 7. The relative
reflectivity here implied is a value obtained from a goniophoto-
20  nmetric curve for the light incident at the plated surface with an
| angle of 60° and regularly reflected by the measurement with a
goniophotameter, for exarple the automatic goniobhotcmeter
manufactured by Murakami ShikiSai_ Gijutsu Kenkyusho Co. Semi-
bright plated surfaces of watchcases after a honing &eaﬁnent
2.5 usualiy have a relative reflectivity of 9. or-larger as ;neg_sured

with the same instrument. In this regard, the relative

L e,

reflectivity of 4 to 7 according to Ehé._invmtion is unique.

r



angl e of 60 and regularly reflected by the neasurenent with a

goni ophot oneter, for exanple the automatic goni ophotoneter manufactured by
JMirakam Shikisai Gjutsu Kenkyusho Co. Sem - bright plated surfaces of
‘wat che'ases after a honi ng treatment 25 usual ly have a relative

reflectivity of 9 or largeras neasured w gh-the sanme instrunment. |In this
regard, the relative reflectivity of 4 to 7 according to the invention is
uni que. -6- The acconpanying Figures-la, |b and lIc each illustrate a

goni ophotonetric curve obtained with a goni ophotoneter Mdel GP 1-R for the.

sur f aces . obt ai ned i n Theeadcoinbanyiing Figeres 3a, b andind &chr tHveetatechy, of
the invention while Figure Id, the peak 5 - head of which reaches the '

measur ement cei | mophgtqnatrtp cunve obtainedaii thr a gond pptettomietsr Fated
described for co aratlveﬁr poses in Exanple 1. These figures cl early show
the matt or sem SBrignfor dhaisurbaces obtrinedrimtbe fadlewingrigramled, 2

I nvention, which give an i I’eSSI on of h| gh cI ass goods with reduced
bri ght ness. Wen r?’f@gE% et Filguge e dthripralee i s

Covere 1 o oot ?L,Be%aro%”‘%ﬁcﬁfs smmwm%”d e a'aﬂa&kﬂﬁifqa"éh%o“wss's?#g”g
another ©ayer 1o s PR miden KueaCh BASEER Koe onpnfdiyROREEes o 00"
anti que i npressi 2 %5{@ 11CLRRASESANPLS b 60 sHG) tﬁsna%kade"sgm%rw&

prLclr art produc pr ocesses.
- " condition of the surfaces according to the invention, which give

" an impression of high-class goods with reduced brightness. When
10 -~ the relative reflectivity of the plated surface is controlled
- within a range of 4 to 7 and the total thickness of the plating
layers is controlled within a relatively narrow range, the light
- passing through one layer is subject to interference with the
'-'light passing through another layer to give a high aesthetic
15 value of an old-fashioned or anticce inipression of the watchcase
| which could not be cbtained by the prior art products and
v - “processes. ' | | |
" The invention is further described in greater detail by
. means of the following non-limiting Examples.
| 20 Elxample 1.
A brass-made ‘base body of a watchcase was first provided with
‘a dull—surface plating layer of nickel hav1ng a thJ.ckness of 3 fm
by an electrolytic plating metl'nd in a platmg bath at a
g tan‘perature of 40 to 55°C with a current density of 2 to 10 A/dn®
.25 ' on the catho‘de’_.‘ The fortmlation of the _plating bsth, which had

a pH of 3.5 to 4.5, was as foliows: '



The invention is further described in greater detail by nmeans of the
follow ng non-limting Exanples. 20 Exanple 1. A brass-made base body of
a wat chcase was first provided with a dull-surface plating |ayer of n@gkel v
having a thickness of 3 [err] by an electrolytic plating nmethod in a
plating bath at a tenperature of 40 to 55€ With a current density of 2 to
10 A/[err] 25 on the cathode. The fornulation of the plating bath, which
had a pH of 3.5 to 4.5, was as'foll ows: -7- Nickel sul phate

250 g/litre N ckel chlaogjde 45 gllitre, Boric acid
40 g/litre Sodium1, 5- R )i sul phonat e 5 gl éﬁ Féfjstre

1, 4- But yndi ol . . 0.1 g/litre Formal} .

1.2 g/litre The thus-foNlﬁek&lucrH‘e)rﬁﬁqeati ng | ayer of nickel milag;g(%fr'firﬁe'r
provided thereon w th aghiigftig i ni shing plating |ayer of gyl L,um havi ng
a thickness of 2 pmby an electrolytic plating nethod in a 1 plating

bath at a tenperature ofodiem!D,s-RifHthidrde aisiphGRitedensi tys Qf1Hre to 1.5
Ale[rr] on the cathode. The forrnulation of the plating bath, "which has a pH

of 8.5 to 955 was as fp/4-sueyndRal! adi um chl oride _ 0.1l g/litre 5
g/litre Nickel chloride = - ' 30 g/litre 15
Anmmoni um chl ori de Formalin . 50 g/litre 1.2 g/litre

The thus-formed underplating layer of nickel was further __
provided thereon with é bright finishing plating layer of palladium ~
having a thickness of 2 pm by an electrolytic plating method in a
10 plating bath a£ a temperature of 25 to 35_°C with a éurrent density

of 0.2 to 1.5 A/dn’ on the cathode. The formilation of the plating

bath, which has a pH of 8.5 to 9.5, was as follows:

Palladimn chloride . 5 g/litre
Nickel chloride 30 g/litre
15 : Ammonium chlcrid_e _ | | 50 g/litre
| Brightening agent 35 g/litre
~ The brightening agent was a commerical product sold under \\j

'th_e trade name of Eugilite No. 61 manufactured by Ek_:ara Bugilite
Co. of whxch the principal ingredient was O-hydroxy coumaric-
20  anhydride. |
For comparison, the same platﬁing procedures as abqve Qere
undertaken @{ép’c that the underplating of nickel was performed
using a conventional plating bath for a bright nickel plating.
The relative _.J_:'e'flectivity of the surface of the thus-finished
25  watchcase was at least 9 and no semi-bright surface could be
c-btaineé. |
Example 2.
A brass-made base body of é watchcase was first provided



Bri ght eni ng agent 3-5 g/litre The brighteni ng agent
was a ¢commerical product sold under the trade nanme of Eugilite No. 61
ranuf act ured by Ebara Eugilite Co. of which the principal ingredient was
0- hydroXy coumaric 20 anhydri de. For condarison, the same plating
procedures as above were undertaken except that the underpl ating of nickel
was perfornmed using a conventional plating bath for a bright nickel
plating. The relative reflectivity of the surface of the thus-finished 25

wat chcase was avtheashright Rlaging dayen Pf ghickel Maydeg cErirkpesoREai ned.
W eh & bright plbiFhEY| ) E1groN tRcPLH0s MFed HPchmebing B APEs an
Cerr] with a burPERETGERS 05 % STtk Sitef s SR The
Fol los: N ckel SaYaiae s Uatnode.  # S Sorbb Vo 'phtslgitigetf™

chioride s  hich had a pif of 4 42,6/ hinb " Bt ichvs2! 0

. . a _ .
40 g/litre Brighteni ng age _ g/litre 10
Pit inhibitor _ Nickel sulphate 5 g/litre The brigahganicee agent
used above was the sane as in the
Nickel chloride 40 g/litre
\_ | Boric acid | 40 g/litre
. - Brightening agent P | _ 3 g/litre
10 . Pit inhibitor o . 5 g/litre

The brightening agent used above was the same as in the
pla_t:ih'g bath for palladium plating in Example 1.
” .'I‘hereaf_ter, the nicl<e1—piated substrate was provided with a
' qull-surface plating layer of palladium having a thickness of
15 2 pm.by an electrolytic plating method in a plating bath at a
" | _£enpe£ature of 25 to 35°C with a current density of 0.2 to
1.5 a/an? on the cathode. The formilation of the plating bath,
“which had a pH of 8.5 to 9.5, was as follows. The hrightening

agent was the same one as used in the nickel plating.

_zo__' o Palladium chloride : S 8 g/litre
" Nickel chloride - 40 g/litre
Amronium chloride 8.8 g/litre

Brigh_tening ‘agent S 1.2 g/lit__:re

_ Further, the thus palladium-plated surface was 'provifdéd
25  with a bright plating layer of a gold alloy having a thickness
of 1 ym by an. electrolytic plating method in a plating bath at

'a temperature of 45 to 50°C with a c{n_:rent density of 0.2 to



plating bath for palladiumplating in Exanple 1. Thereafter, the
ni ckel - pl ated substrate was provided with-a dull-surface plating |ayer of
pal | adi um havi ng a thickness of 5 2 [err] by an electrolytic platiug
method in a plating bath at a tenperatureg of 25 to [err] with a current
density of 0.2 to 1.5 A/[err] on the cathode. The fornulation of the _
pl ati ng bath, which had a pHof 85 to 9.5 was as follows. The brightening
agent was the sane ong as used in the nickel plating. 20 = '
Pal | adi um chl oni.deA/dm"™ on the cathode. The fofimgatidn @fNtiuk elatinyobatthe _
40 g/litre Ammoni um chl oride _ 8.8 g/litre Brightening
agent which had a pH of .9 20091{5,twas Barfdldowsst he t hus pal | adi um pl at ed
surface was provided 25 with a bright plating |ayer of a gold alloy
havi ng a thi ckness of Mimqpl@/salﬁ'gﬁect rol ytic platingOn@tdfddtyen a
plating bath at a tenperature of 45 to [err] wth a current density of 0.2
to -9- 1.0 A [err]ofedRdim@seetathe fornul ation of Sk@ HMatFehg bath,
whi ch had g pH of 9 to_9.5, was as follows: Sodium gold sul pqh}rltée '

[

L

0.5 g/litr@ Palladium B&%Btal) 3.0 gr?
EDTA- Zn ' . : - 1.0 g/litre Agseni acid
1.0 g/litre EDTA-2Na Arsenious acid 100 & iq/iggﬁarrpl e 3.
EDTA-2Na 100 g/litre '
Example 3. ~ : _ o

A zinc-made watchcase was first provided with a corrosion—

10  resistant plating composed of a layer of .co_pper of a bright surface’
having a thickness of 15 to 20 jm and a layer of nickel of bright
surface having a thickness of 10 to 15 pm.' The copper plating was
performed in a plating bath of the formilation shown below at a

temperature of 50°C with a current density of 0.5 to 5 A/dm® on

15  the cathode while the nickel plating was performed using the same
plating bath and under the same conditions as in the bright nickel

- plating in Example 2. _ ' | \/
' Copper sulphate - : 200 g/litre
Sulphuric acid - 50 g/litre
20 - : Phenol ' 1 g/litre
Thiourea _ 0.01 g/litre
Dextran- | o 0.01 g/litre

In the next place, a dull-surface plating iayer of nickel

having a thickness of 2 pm was provided on the ab_o%fe-described

25  corrosion-resistant plating layer using-the same plating bath
and undér the saxe conditions as in Example 1. Finally, a

bright-surface palladium plating layer having a thickness of 2 pm



A zinc-made wat chcase was first provided with a corrosion- 10 resi st ant
pl ati ng. conposed of a |ayer of copper of a bright surface having a

thi ckness of 15 to 20 [err] and a layer of nickel of bright surface having
a thi ck%ss of 10 to 15 pm The copper platiggg-was perforned in a plating
bath of the fornulation shown below at a [err] tenperature of [err] with a
current density of 0.5 to 5 Alferr] on 15 t he cat hode whil e the nickel
plating was perforned using the same plating bath and under the sane

conditions as in whs forngdtomithé eindetpliating ilaydix afipiickel @optpdmessdnphat e

200 g/litre Sul phuric acid : 50 g/litre 20
Phenol plating baﬂxarﬁmderthesanelogmtwras ¥R BuEsample 1. The
0.01 g/litre Dextran - 0.01 g/litre_In the next

pl ace, a dull -surﬁae%-fﬁﬁéﬁbqs’gpﬁlavé#mmplﬁ#&éplm figrtace hadkaaelabivey pm

was provided on the_above- des bed 25 - -corrosion-resi stant plati ng | ayer
usi ng the same pl & Fﬁf@*& 'Lfnder t he sane condltl ons as in Exarrpl e 1.

TR e AR ARG
ltohaltsI ??nl 2Ledagal @%%%Eg%%g‘é;sﬁ%\%ééyl gﬁ%@%‘l-%ggé%?a? | ve’Pr el?f'séhgpgvi ty

of 6.4.  plating was performed using the same plating bath and under the

o same conditions as in Example 2, a watchcase having a semi-bright
‘golden surface could be obtained.



When t he above-nentioned bright-surface palladiumplating was omtted and,
I nstead, a bright-surface gold-alloy finishing plating was perforned usi ng
the sane plating bath and under the sane conditions as in Exanpl e 2, v

wat chcase having a semi-bright golden surface could be obtained. *w C
L M S * 1. A seni-bright, metat-Tade ornanental article V\,h, ch
conprises: (a) a base body of the article as a substrate nmade of a cop 5

alloy or zinc; (b) an underplating Iayer of ni Ckﬁllllmullmmt “ |surface of
t he substrate; and (c) a finishing plating |ayer sel ected
fromthe group consisting of palladium rhodium aid §ol W or an all oy of 10
gol d forned on tdgama!rface of the underplating layer, the total thickness

of the underpl atT™g Tayer and the finishing plating |ayer being in the
range from2 [err] to 5 [err] and the relative reflectivity, as-

her ei nbef ore defi.ned, Aoéeiﬂ%brﬁgﬁtiﬂé&lgﬁadé%ﬁm&&al ngepbR WRH ayer being

|ntherangefrom4to7 15 . A method for the preparation of a
sem - bri ght, matatnprd@e.ornanent al article, which nethod conprises the
steps of: (a) providing a base body of the article made of a copper alloy

or zinc on the s)f adksesidyods Whehaxticladey pl fibsttataimade 0F dicelygdr f or med
inafirst electrolytic bath containing a 20 bri ghtener; and
5 alloy or zinc; : _ _ _
(b) an underplating layer of nickel formed on the surface of the
substrate; and -
(c). a finishing plating layer of a noble metal selected fram the
group consisting of palladium, rhodium and gold or an alloy of
10  gold formed on the surface of the underplating layer, the total
thickness of the underplating layer and the finishing plating
layer being in the range fram 2 ym to 5 ym and the relative
reflecti.vity. as hereinbefore defined, lof the surface of the

finishing plating layer being in the range from 4 to 7.

15 2. A method for the preparation of a semi-bright, metal-made J
ornamental article, which metmd canprises the steps of: ”
(a) providing a base body of the article made of a copper alloy
or zinc on the surface thereof with an underplating layer of
nickel formed in a first electrolytic bath containiﬁg a
20  brightener; ard
(b) forming a finishing plating layer of a noble metal selected
fram the group consisting of palladiuﬁ, rhodium and gold or an
alloy of gold on the surface of the underplating layer in a
'second electrolytic plating bath containing a brightener,



(b) forming a finishing plati ng | ayer of a noble netal SELEMlLomthe
group consisting of palladium rhodiumand gold or an alloy of gold on the-

surfaceg of the underplating layer in a second el ectrol ytltmlmmﬂ
cont ai n¥ng a bri ght ener, 12 - the total jphickness of “H"W”m"
| ayer and the finishing plating layer being in the range from2t[err]s 5
[err] and the concentration of the brightener in either one or both of the

el ectrolytic baths being sel-ected such that the relative 5 reflectivity,

as hereinbefore dgid B6ghl ehidihess W & uhSerlatiily 1aRGe ahd URe4Find sHingd-

A nmethod for the preparation of a sem -bright, netal-nmade ornanent al
article, said netpledifipilagenbethqiinethe franderifpw? 2pd toubsireand alhey as
her ei nbef ore described in any of the foregoing 10 Exanpl es. 4. A
sem -bright, netatoncaderaddonmfntbe huighteher vincelthedeorsy on bothhefi ths cl ai ned
in claim2 or claima3. :
electrolytic baths being selected such that the relative
5 reflectivity, as hereinbefore defined, of the surface is

in the range fram 4 to 7.

3. A method for the pfeparation of a semi-bright, metal-made
ornamental article, said method being as claimed in claim 2 and
substantially as hereinbefore described in any of the foregoing

10 Exanples.

4. A semi~hright, metal-made ornamental article when made by
a method as claimed in claim 2 or claim 3. .




