[err] AN ARTICLE HAVING A COATING WHI CH ‘G VES THE ARTI CLE A BLACK SI LVER
APPEARANCE 5 This invention relates to an article having a coating
which gives the article a black silver appearance. Articles having a
coating which gives the article a black silver appearance are known. *' One.
known nmethod 10 for producing such articles conprises imersing a material
previously coated with a metal such for exanple as zinc, alum nium or

ni ckel, or immersing a metal itself, forlexanple zinc, al uni ni o i kel ,
in a solution mai nl y conposed of sodi um chromate or sodi um 15 Btk Bt
thereby formng a chrom um oxi de coating. Another known nethod conprises

i mrersing material previously coated with nmetal such for exanple as zinc,

al um ni um or ni ckel t I < e zinc,

al um ni um or nickel-éﬂ#ééggié& U“.u..g Cbki&hh L LS i th hydrogen
sul phi de, thereby fo;ghggggggg qhﬁﬂ e n own net hods of
chem cal treatnent a erials are

restricted in that the thickness of the coating |ayer formed thereby is
extrenely thin, 25 being at nost about 0.1 micron, and in that the coating

2 5 This invention relates to an article having a

coating which gives the article a black silver
appearance.
Articles having_a coating which gives the article
a black silver appearance are known. One known method
10 for producing such articles comprises immersing a
material previously coated with a metal such for
example as zinc, aluminium or nickel, or 1mmersing a
metal itself, for example zinc, aluminium or nickel, in
a so;ution mainly qomposed of sodium chromate or sodium
15 bichromate, thereby forming a chromium oxide coating.
Another known method comprises_immersing material
previously coated with metal such for example as zinc,
aluminium or nickel, or immersing a metal itself, for
example zinc, aluminium or nickel, in a nickel chloride
20 solution pas;ed with hydrogen suiphide, thereby forming
‘a nickel.sulphide coating. These known methods of
chemical treatment are disadvantageous in that the
starting materials are restricted in that the thickness
of the coating layer formed thereby is extremely thin,
25 being at most about 0.1 micron, and in that the coating




| ayer | acks a dense texture. Accordingfy, t he produced articles have
suffered problens such as those of corrosion resistance and abrasion

rési stance.. 5 It is an aimof the present invention to provide
an article in which the above nentioned probl ens are obvi ated or reduced.
Accordi kg to the present invention there i& 10 provi ded an article
havi ng a doatlng mhlch gives the article a black silver appearance, the
toating b&ing oating of chrom um and al um na or of nickel/ chrone
al l oy and al um aggqryse twfdb'%ﬁi nheepitingly 5 the aomclwcavbi ght

of alum na. The { va our d%POSItIOH

sputtering or |on p ﬁgP ?F R tQﬁaﬁﬂQ§Qﬂanny be made

of a synthetic &&sidlidh Eld skgn1c naIerlaI . The synthetic resin,
§bra %%

the netal or the ceram ¢ maierial th a prlner
Gner primer obat| ng warer i i e usééé?ésm plﬁvc’ ST ek
| venti on mmy be any Gent rog Wéﬁ%hs She e Hefldtle Fi%%ﬁl%%;“n{ff’ee“t
spectacl e franmshvisiteid @emeddc®s., personal ornanents
According to the present invention there is
10 pro#ided an arﬁicle having a coating which gives the
article a black silver appearance, the coating being a
cermet coating of chromium and alumina or of ﬁickel/
chrome alloy and alumina.
t Preférably, the coating comprises 5 to 50% by
weighﬁ of alumina.
The coating may be formed by vapour deposition,
20 sputtering or ion plating. . .
| Apart from the coating, the article may be made of
a synthetic resin, a metal or a ceramie material. The
_SYnthetic resin, the metal or the ceramic material may
— 25 be provided with a primer coating. The primer coating
may be a nickel or chromium primer coating. Other
_primer coating materials may be used. The primer
‘coating may be formed by plating or coating.
30 The article of the present invention may be any
desired and ;uitable article such'fof example,as

spectacle frames, stationery items, personal ornaments



3 and various kinds of accessories and exterior itenms. The coating may give
the article a metallic gloss which is highly decorative in appearance, and
whi ch has 5 excel | ent corrosion'resistance, abrasion resistance and

cl ose bondability. Furthernore, the article may be such that it can

condj stently be reproduced with the reEU|red quality, and at reduced costs
conpared to known nethods. 10 The highly decorative nature of the .

retallic ol gas 9a0YhESKangLagkouscaRdoRian Ha! LixaLesli BgengThe cpuMe!

coating may have a high y an as menti I's excellent in

corrosion resistangg, caRE2AHORaFOg E@é'Ehé“ﬁ?t@&@ecboﬁétEQﬂQ%bgth! The
above nentioned consi stent reprodUC|b| Ity is achieved, at least in part,

because thewh@ahi 1§ haghbe¢ geevrdedvenia appéatah&ar)nahd Whiedvaas a | arge
. range of starting materials 20 can be enpl oyed and the coating is easily
fornmml. In exdellentfeokkosabr sekiktansd,cabphstienurdeistandengndf the

I nvention, reference will now be 25 - nade to the foll owi ng Exanpl es.
EXAMPLE | Thiles&xhapflabjliey. deFarthenhoaestbug ettieieomay3be sucbonposite
cernets of netal -oxide. Wien using a conposite cernet of netal-oxide
ceram ¢ as bhabaitnganaceonsistentlysbdesepabfivcelawithethe required

- quality, and at reduced costs compared to known methods.
10 The highly decorative nature of the metallic gloss
__providés a gracious and high quality.feeling. The -
cermet coating may havé a high density and, aé-mentioned e
above, it is excellent in corrosion resistance, abrasion .
1> resistance and close Bondability. "The above mentioned
consistent reproducibility is achieved, at least in
part, because the coating can be provided in a uniform
20 manner. Moreovér, a large range;pf stérting materials
can be employed and the coating is easily formed.
In order to facilitate a-fuli and complete
understanding of the invention, reference will now be

25 made to the following Examples. : \_)

EXAMPLE I
‘This Example gives detaiis of a study of various
30 composite cermets of metél-oxide,
When using a composite cermet of metal-oxide

ceramic as a coating material, it is desirable that the



v

4 conposition, given the netal as X and the oxide ceramic as [err] can
satisfy the following relationship in view of the formation of free energy:
5 [err] This neans that the netal of the cernet should not 10 reduce the
oxi de ¢éramic on sputtering. |f a reduct#éon proceeds during sputtering,
conversion of cermet into ceramc occurs and, as a result, the optical
transparehcy of the material for the coating is 15 |ncreased causi ng

i nterferenfe ofompgRitianghgivent thg metalhas Karndgthe akfifiec geramd cobt ai n
a uniformtone for the coating as well as _making it difficult to 20
reproduce a suB§t§p§PQLPycFﬂeﬁFFéﬁfYtBhé fﬁléGUééﬁuEﬁ@P?lﬁﬂéaéEeéncoated

articles. By conside ngt on the_decorative properties of the produced
coated articl e¥i® HUP%aE88 ?HEW?LigﬂuP#egrES enesﬁg'

osi on resistance and

abr asi on. resi stance, chromium C and nickel/chrone alloy (NICHROVE - Trade
Mar k) e selected as the netal to be used. VWth regard to the selection
of . an oxi de ceramc ?agabls Of& tns&ying thﬁ relationship defi ned
by equation (1) with respecCyit hr oftk aIM 92 |ckel rone al l oy, the
fol |l owi ng conmpounds

This meéns_that the metal of the cermet should not
10 reduce the oxide ceramic on sputtering. If a reduction
proceeds during sputtering, éonversion of cermet into
~ceramic occurs énd, as a result, the optical
transparency of the material for the coating is _
15 -increased, causing interference of iight in the coating
and thus making it difficult to obtain a uniform tone
for the coating as well as making it difficult to
20 -_reproduce a substantially identical tone in subsequently
produced coated articles. .
By considering not only the decorative properties
0of the produced coated articles, but also their required
\_ 25 corrosion resistance and'abrasion resistance, chromium
Cr and nickel/chrome alloy (NICHROME - Trade Mark) were
selected as the metal to be used. With regérd to the
selection of an oxide ceramic capable of satisfying the
30 - relationship defined by equation (I) with respect to

chromium or nickel/chrome alloy, the following compounds

- were considered: Zirconium oxide, vanadium oxide,



wer e considered: zirconi um oxide, vanadi um oxi de, 5 al um na, niobium

oxi de and tantalum oxide. Wth such conpounds the formation of free energy
has the following relationship: [err] In this case. while equation, (1) can s
be satisfied 10 ~for Zr@2 and e[rr] g reaction occurs during sputtering
andi his tends to cause a small loss in the uniformty of the tone.

Further, for [err] and [err] the reaction does not occur substantlally I n

the sputterpangmand,t AeobSumosking Bag tentadiff exedes | Witoneueh cofgaar ed -
with a coating of ¢hromi um or ni ckel / chr one alloy alone, and it gives no

speci al ef f eelipaandsdener fbirmatdont olfg £ réeusneagya hassthie dhbolilowiakove,
chrom um-and 20 ni ckel/chrone alloy were selected as suitable netals and

al um na [errelahsonshépted as the oxide ceramic. EXAMPLE Il 25 A
decorative casing made of ABS resin was placed in a high frequency
magnedron sputteri-ng device and a conposite target conprising 70% of

~chrom um and 30@6by nght of ilunina mai z After dUCIn g
pressure 30 | ZFA,tH gNMgProm Sphdy By g vagOgo a<v c@ﬁgl%f bddt)

_In this case. while equation (I) can be satisfiéd
10 for Zro2 and VZOS,'a reaction occurs during sputtering
and this tends to cause a small loss in the uniformity o
of the tone. Further, for Nb205 and Tazos, tﬁe reaction ~
does not occur substantially in the sputtering and the
15 coating has less difference in tone.as compared with a
coating of chromium or nickel/chrome alloy alone, and it
gives no special effect as a decorative coating.
20 Thus, as a result of the a?ove, éhromium and
nickel/chrome alloy were selected as suitable metals and alumina
Alzo3 was selected as the oxide ceramie.
EXAMPLE II
25 ' A decorative casing made of ABS resin was placed W/
in a high frequency magnetron sputtering device and a
composire target comprising 70% of éhroﬁium ;nd 30% by
weight of alumina was used. After reducing the pressure
30 in the magnetron sputtering device to a vacuum of about
(1.0 - 2.0) x 107° Pa, argon gas was applied to increase

the pressure to (6.0 - 7.0) x 10 ' Pa. . Then sputtering



(1.0 - 2.0) x [err] Pa, argon gas was applied to increase the pressure to
(6.0 - 7.0) x 10 Pa. Then sputtering 6 was applied at a high
f¥equency output of 8 Watt/[err] The fi.lmformng rate was 0.78 m cron/ hour
and thge'thi ckness of the coating thus forgred was 0.2 micron. 5

The tekperature of the material heated during filmformation remained from
roomtenperature up to [err] the material caused no thermal deforpation and

showed goefl clweee dppidadd lat ya Hidh ghtequissoy abutibl af ks siateyciD.

coating having a netal gloss was fornmed. EXAMPLE 111 Chrom um netal and

al um na were dfthepdbickn shperinelsats was ki 28 microrflouwrrandttiehed to both
15 of the targets and sputtering was applied whilst controlling the alum na
i ngredi ent rattleknem®oef the grating khupgfemmed Wi nd ML h of the
shutters. Ot her conditions were the sane as those in 20 Exanple Il_and the
_coating3thus formed The LARRPEALYRS OF e Mrraril BeaRe Jurink Al | v

25 iaht of FALLering ves ool edustig 3 SUROSLIS, (B9 SURTThpe 0%
' material caused no thermal deformation and showed good
close bondability. A highly decorative black silver
10 coating having a metal gloss was formed.
EXAMPLE III
Chromium metal and alumina were disposed
separately as targets. Shutters were éttached to both

13 of the targets and sputtering was applied whilst

controlling the alumina ihgredient ratio to 30% by

weight by the degree of opening for both of the

20 shutters. Other conditions were the same as those in

- Example II and the coating thus formed was also as
described above in Example II.
EXAMPLE IV '

\_ 25 Sputtering was applied using a composite target
comprising 70% by weight of nickel/chrome alloy and 30%
by weight of alumina, and under the same conditions as

- in Example II. - The thus formed coating was a highly
30 - decorative black silver layer, with good close
bondability.

In Example IV, the composition for nickel/chrome



by viei ght of alum na, and under the sane conditions as in Exanple Il. The
thus forned coating was a highly 30 decorative black silver layer, with
good cl ose bondability. In Exanple I'V, the conposition for nickel/chrone F
7 alg oy was set to 80% ni ckel and 20% ghromium It.is to be appreciated

thad ot her wei ght percentages may be enpl oyed for the nickel/chrome alloy.

Al so, when 5 pl aci ng nickel/chrone alloy and alum na in separate’

targets andaapplyyiwas sett ter 808 nicked aade 208netiroadum) Exanise tld ks a
satisfactory coating layer simlar to that nentioned above in Exanple |1

was obt ai nebe appreciated thatablthefr Wedghltepelricendalkeéds may deati ng had an
intense netallic nature and was.excellent in its close bondability. EXAMPLE
V 15 Exanpl empllpyed forwshe ndpsatld¢haomegaldoyum &d50si whem and i on

-plating as two alternatives to the sputtering enployed in Exanples Il to

1V. 3ten ublaging biskeddshpems Rddovhandy agorisa: i8h SePRE@Ee both in the
20 vacuum deposition and in the ion plating, tw electron %Hns and

cruci bl es WEREIETSpBREAJ2PRIFART; FPMFtRRingein the same manher as in

Example III, a satisfactory coating layer similar to
that mentioned above in Example III was obtained.
LU In all of Examples II to IV, the coating had an
intense metallic nature and was excellent in its close ‘
bondability. _ ' e
EXAMPLE V
13 Examples'II to IV were. repeated using vacﬁum :
deposition and ion plating as two alternatives to the
sputtering employed in Examples_II:Eb IV. Whén_using an
20 elgctron beam for the evaporisat%pn‘soﬁrce, both in the
vacuum deposition and in the ion plating, two electron
guns and crucibles were disposed respeetively in one
device and ion plating was applied for chromium (or
25 nickel/chrome alloy) and alumina independently under i;)'
appropriate conditions for the evéporation rate to form
a layer. One of theée conditions for the evaporation
rate was that the alumina ingredient ratio in the layer
30 waslfrom 5 to 50% by weight. When using one electron
gun and crucible, a target previously set to a proper
' ingredient ratio may be placed and evaporated

-~
~"_



devi ce and ion plating was applied.for chromium (or 25 ni ckel / chrone
all oy) and al um na i ndependently under appropriate conditions for the
evaporation rate to forma |layer. One of these conditions for the
evaporation rate was that the alumna ingrgdient ratio in the layer 30

was from 5 to 50% by weight. Wen using one electron gun and crucible, a
target previously set to a proper ingredient ratio may be placed and
evaporated,  Gimlddrmss}y. The material of the article to which the
coating is applied can be, for exanple, a synthetic resin, a 5 metal or

a ceramic material. THematerixl W tiHellaft i€ riS it e idiecdadenet
material that can be enployed. The material may be plated, for exanple,

ni ckel plated drs dppliednqdmibel, for exdnplpplyishilet id resire) net
coating. Alternatively, if desired, the material may be coated with a
met al suBh, fomesalhmea aerEniohinagemialkel /THemeeisalnmpaart iduleat by
Sputtering, vacuum deposition or ion plating prior to applying the 15
cermet coating.reSfRiatiion amdhattamenofmmatiarialedthat igan the above and
ot her ways with the aim of _inproving the close bondability of the -

subsequent |y afifiRQ¥ebat iThe magerial mavdenlated forietangleoor
- nickel plated or chromium plated, prior to applying the
10_ cermet coating. Alternatively, if desired, the material
may be coated with a metal such, for example, as
chromium, nickel/chrome alloy or nickel by spﬁttering,
vacuum deposition or ion élating prior to applying the
15 cermet coating. Generally, the material may be treated
in the above and other ways with the aim of improving
the close bondability of the subsequently applied
20 coating. Where the material is a metal of poor
corrosion resistance, a primer coating of a metal or a
‘ceramic layer may be disposed betWeen the material and
the cermet coating with the aim of improving the
N 25 corrosion resistance of the finally produced ar?icle.
' The amount of alumina used in the coating may
determine the optical transparency of the formed coating

and therefore the decorative nature and the colour tone

30
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ives the 5 article a black silver appearance the coating being a
50% by weight but greater or lesser amounts of alumina

may be employed if desired.

30
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cernet ‘coating of chrom um and al umina or of nickel/chrone all oy and

al um na. 2. An article according to claiml im which The 10 coati ng
c%nprises 5.to 50% by weight of alunmina. 3: gto
claimX'or claim2 in which the coating i %.Of or rrezllnﬂ!jxuﬂu l‘ ﬂlrt i on,
sputter\ing or ion plating. 15 4. An article according to any *one of
preceding tlains in which apart fromthe coating, the article is nade of a
syntheticwsesin, a netal or a ceranic magigpl - 20 5. An article
according fo claim4 in which the sydthetic resin, the netal or the ceramc
material is provided wwth a priner coating. 25 6. An article according

toclaim5 in which the prinmer coating is a nickel or chrom um pri ner
coating. 7. 1An ar tinclaertdeder diavg.nigo aclcaavingowhichi @ifreisn tia ch t he
prinmer coating is formed by plating or 3-0 coating. 8. An article as
clai ned 3 n cl avpticded ahdliack sidvetri appedrancg the tcoatdng dedng lal ack
silver appearance substantially as herein described.
cermet coating of chromium and alumina or of
nickel/chrome alloy and alumina.
2. An article according to claim 1 in which the
19 coating comprises 5 to 50% by weight of alumina.
3. An article according to claim 1.or claim 2 in
which the coating is formed by vapour deposition,
.sputtering or ion plating.
15
4. An article according to any one of the preceding
claims in which apart from the coating, the article is
made of a synthetic resin, a metal or a ceramic
material.
20
- 5. An article according to claim 4 in which the
synthetic resin, the metal or the ceramic material is
provided with a primer coating.
\_ 25 6. An article according to claim 5 in which the
primer coating is a nickel or chromium primer coating.
7. An article according to claim 5 or claim 6 in
which the primer coating is formed by plating or
30 coating.
8. ‘An article as claimed in claim 1 and having a
coating which gives the article a black silver

appearance substantially as herein described.




