COLOURED GOLD ALLOY AND METHOD FOR FORM NG THE SAME FI ELD OF

| NVENTI ON The invention relates to coloured gold alloys and net hod
for formng the 5sanme. In particular, the invention relates to

col oured gold alloys having titaniumcontent of nore than 10 wei ght
percent (wt% . BACKGROUND TO THE I NVENTION  The fol |l owi ng di scussion
of the background to the invention is intended to facilitate an
under st andi ng of the present invention. However, it should be 10
appreci ated that the discussion is not an acknow edgnent or adm ssion

that any of thecﬁlﬁbﬂﬂieﬁ GbEﬁ%ﬂL&AQDW%@%ﬂ%MW?ﬂE@AM@” of

t he common general know edge in any jurisdiction as at e priority
date of the application. Gold jewel |l ery and wat ches are common
accessories not only for the status-conscious, but also for the

fashion-goerﬁﬂgﬁﬁkﬁﬁ@%gpgﬁég al | oys are becom ng 15i ncreasingly high

in demand co ional yellow sh gold. Such col ourings on
gol d all oys include nmaroon, blue, green or greenish-blue, and bl ack.

Current techni dliBéveBiongriatesde AIOweY el alibygana mathashier fpreing e

el ectropl a3 i n@gmet Med8rfoRlar, Ake PRIFI0R Mlaté@RAHIOUARPES Alio9S haidy fitBabhon,
and oxi dati on. é%h tion of, 20 the olgwﬁjloy is presently the nost

comonl y used™®f' inge g 10MERIE BeEsMdN el gol d. In a typica
oxi dation process, an aIIo* conprising gold and col ouring el enents
are heated i rBARKEROYNA FQ &Fdﬂ@ﬁﬁ@@gat a tenperature between 700C
and 950C for 20 to 60 mnutes. The resultant gold alloy is then

cool ed. 25To i ripedviewingalisseesiramided baskapend fodke ipfentie isgoledded thoy,

titaniumis ofligBei-nchHASRNESg Qf‘lﬁe%esgﬁﬁﬁn@nh%ig@gﬁ@ér?i bel N€

titaniumgol d all oy possesses a col our sur ue to the formation
of an i nt et netPRIe4 haidee diseyssian et BoPRkSVIgdgEe gt @dmission that any

of the material referred to was pubiished, known or part of the common general

knowledge in any jurisdiction as at the priority date of the application.

Gold jewellery and watches are common accessories not only for the status-
conscious, but also for the fashion-goers. Coloured gold alloys are becoming
15 increasingly high in demand compared to traditional yellowish gold. Such
colourings on gald alloys include maroon, blue, green or greenish-blue, and
black,

Current techniques for producing coloured gold alloys include electroplating,
chemical or physical vapour deposition, patination, and oxidation. Oxidation of
20  the gold alloy is presently the most commonly used technique to produce

coloured gold.

in a typical oxidation process, an alloy comprising gold and colouring
elements are heated in an oxidizing atmosphere at a temperature between
700°C and 950°C for 20 to 60 minutes. The resultant gold alloy is then cooled.
25 To improve the mechanical properties of the gold alloy, titanium is often included
as one of the alloying elements. The titanium-gold alloy possesses a coloured
surface due to the formation of an intermetallic phase within the bulk of the gold

alloy. However, as titanium is highly reactive even in ambient environment,



all oy. However, as titaniumis highly reactive even in anbient
environment, titaniumoxide is fornmed at the surface of the gold
alloy. Titaniumoxide is brittle and deteriorates the nmechani cal
properties of the gold alloys. Such oxide |ayers do not possess
sufficient scratch resistance or durability for daily wear.
Protection of the oxide layers is therefore needed. Alternatively,
little (less than 2 5 wt% or no titaniumis added as an all oying
el enent. Mechani cal properties of the resultant gold alloy is
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are to be scornat) ueth t&&nlmans-@id@alastahw@ymyeterﬁerﬁtfh@cfhaméqmpeaﬁesrmam ng
"including, hut n irst aspect of the present

nventon’” ¢ ik eSiiten k?og‘%?'ﬁoéfasﬁﬂe%%fﬁaﬂnwawg form ng col oured gol d

al | oy. The met hod conprises coating a layer of oil on a gold all oy
and heating thg”%ﬁﬁﬂgﬁe&UWng?PG?OQFd§°Péﬂﬁé¢8“ﬂ?§m§@ﬁé€ﬁ%@aﬁased on
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a second aspect of the present invention, there is provided a

col oured k?ol @"%N"Y‘ﬁ?yccﬂ: fﬁw\f@“‘aeﬂd titani um and at | east one other
el ement fornmed in accordance with the first aspect of the invention.
In a third aspébioughou fés dacement unlesseriaraise indirates tp $hepraptrraelde

jewellery temféomﬁ,gr@ln@g “Sor8RIR e And Hedika! 4r8Yo SOMIMEIradds: gl d.,
titanium and at | east one 25other el ement fornmed in accordance wth

the first asﬁéE?“SB‘fe PR ather ¥ dSeRS Meaning, inglydings Py nREBIRd 18t t he
present invention, there is provided the use of a coloured gold alloy
in jewel lery, thelicorsastatheoireseal nesntienripereds prgviged @methogderni um  and

at |east gne f&%h%rco@ueéﬂ?d&d SRR h&tnad 6 EHRRS Bodtink B 1588 of difshia @spect

of the inventio
gold ailoy and heating the coated gold alloy at a temperature selected based on

the colouring on the gold alloy desired until the colouring appears. The gold alloy
comprises gold, titanium, and at least one other element. The titanium content in
the alloy is more than 10 wi%.

20 In a second aspect of the present invention, there is provided a coloured gold
alloy comprising gold, titanium, and at least one other element formed in
accordance with the first aspect of the invention.

In a third aspect of the present invention, there is provided jewellery
comprising a coloured gold alloy comprising gold, titanium, and at least one

25 other element formed in accordance with the first aspect of the invention.

In a fourth aspect of the present invention, there is provided the use of a
coloured gold alloy in jewellery, the coloured gold alloy comprising gold,
titanium, and at least one other element formed in accordance with the first

aspect of the invention.



DETAI LED DESCRI PTION  The invention relates to coloured gold alloys
and nethod for formng the sane. In particular, the invention rel ates
to col oured gold alloys having titaniumcontent of nore than 10

wei ght percent (W% . 5l n accordance with a first enbodi ment of the
invention, there is provided a nethod for form ng col oured gold
alloys. The gold alloy preferably contains 58 - 85 w%gold. This
covers commercially terned 14 - 20 carat gold. Titaniumforns one
conponent of the alloy. Titaniumis preferably present in at |east 10

wt % of the gggq\Aﬁ[éﬁ)MESEF@f-[%,qbl y, the titanium content does not
exceed 50 wt% 10 The bal ance of the gold alloy conprises at |east

one ot her el e”ﬁﬁ‘etva{\Sn Pe]tlg { t0% c]p n%%tgropd’aqlﬂe(sf 20! Yo Rb 8By ki3S

machi nabi l ity or  castabi esultant” cof oured go Al | oy.
Mor e pref er abéiye. In heﬁINIWethe@h\@nmreamssto asloared goiiatipysdraying tifspivessi ng

the formatio O@%nt%ﬂn@elthgn @@(bvggﬁ eﬁ%mﬁ? of the other el ement

i ncl ude the ow ng: 15 5wt%C0 0O-5wm%C O
- 5 W% é V\E 5 wt%
Nb Mg Oln_acgor V\E%%?VW'% av\ilrst e'\r{%o |m_enéoft ?bw%\rftlon there is provs&eé) s Wt %
Si. method for forming coloured gold alloys. The gold alloy preferably contains 58 -

85 wt% gold. This covers commercially termed 14 - 20 carat gold. Titanium
forms one component of the alloy. Titanium is preferably present in at least 10
wi% of the gold alloy. Preferably, the titanium content does not exceed 50 wit%.
10 The balance of the gold alloy comprises at least one other element. The other
element preferably aids in the machinability or castability of the resultant
coloured gold allcy. More preferably, the other element acts as a deoxidizer,
suppressing the formation of metallic oxides. Examples of the other element

include the following:

15 ¢« 0-8wt%Fe
+ 0-5wit%Co

e 0-5wt%Cr

¢ 0-5wi% Mn

+ 0-5wi% Mo

20 s 0-5wt%Pd
+ 0-5wt%Nb

o 0-5wi%W

¢ 0—6wi% Al

o 0-2wt% Si.

25 A thin layer of oil is first coated on the gold alloy. Preferably, the thin layer of

oil is coated on the entire exposed surface of the gold alloy. The thin layer of il

3



25A thin layer of oil is first coated on the gold alloy. Preferably,

the thin layer of oil is coated on the entire exposed surface of the
gold alloy. The thin layer of oil includes, but not limted to, |ow
viscosity oils such as olive oil, organic oil, lubricating oil,

hydr ocar bons. The coating of the thin | ayer of oil over the gold
alloy helps to mnimze formati on of undesirable netallic oxides on
the gold alloy. O herw se, the presence of the oxides on the surface
of the gold alloy will 5cause poor surface finishing since oxides are

brittle and gi; g&?h&:ﬁhmﬂé&%' %Maﬁé\%ﬂ?@@@rﬁé & oil -Bp%n%%t ed gol d

alloy is then a tenperature ‘sel ected based on the' col ouring
on the gold MW'@%}'”@@&W@@C&TPH@S Hea cpaitpo ebiheithn ayeueftaillovertibe 8@ our i ng

appears. The a@g) kb1l th BininEehEalagoh stunbiesReicahdibfs bl Wrane 490 C and
900 C, 10and |n articular, 400 - 500 C for maroon coloured g

al loy; 500 #lgoetherviss tot W@SW&UP@&XGS? an fie face gEte 90'%‘@3@“# or
green and s5gr egiiesivobsiiRice ahishih@singobatcalatobrittiamet gid8 rougBingle f or
bl ack col oured.gold allo 15As the heating tenperature approaches

the sel ect ed VEFHSEPREUFES t he desired col ouring on the gold all oy
starts to becone visible. The all oy continues to be heated until

the sel ected t &hpetaaRdgad ployy g%%@%ﬁt%%traetﬁwp?ﬁ@rﬁé%llg?t%DW(S’HM hg
starts to st abbliirtenaRe bHie afi®) dksiéd. OYe heating continues untit the colouring

appears. The gold alloy is heated at temperatures between 400 °C and 900 °C,

10 and in particular,
e 400 — 500 °C for maroon coloured geld alloy;
¢« 500 - 600 °C for blue coloured gold alloy;
* B50— 700 °C for green and greenish-blue coloured gold alloy; and
o 800 ~ 900 °C for black coloured gold alloy.

15 As the heating temperature approaches the selected temperature, the desired
colouring on the gold alloy starts to become visible. The gold alloy continues to
be heated until the selected temperature is reached whereby the desired

colouring starts to stabilize on the gold alloy.

In one embodiment, the gold alloy is heated in a non-oxidizing environment
20 such as a carburizing environment providing carbon precursors to form
carbonaceous layer on the surface of the gold alloy. The carbonaceous layer
may comptrise carbides. Preferably, the gold alloy is heated using a carburizing
flame consisting of an oxy-acetylene flame. The flame is preferably acetylene-
rich oxy-acetylene flame. The carburizing flame is non-oxidizing. The carburizing
25  flame is neutral {i.e. CzH2/Os = 1) or reducing (i.e. C2H,/Oz > 1), and more

preferably reducing.

In an aiternative embodiment, the gold alloy is heated in open air on a hot-

plate or fumace. Other heating sources apparent to a person skilled in the art



In one enbodi nent, the gold alloy is heated in a non-oxidizing
envi ronment 20 such as a carburizing environment providing carbon
precursors to form carbonaceous | ayer on the surface of the gold
al l oy. The carbonaceous |ayer may conprise carbides. Preferably, the
gold alloy is heated using a carburizing flanme consisting of an
oxy-acetylene flame. The flanme is preferably acetyl ene-rich
oxy-acetylene flane. The carburizing flame is non-oxidizing. The
carburizing 25flanme is neutral (i.e. C2H2/02 = 1) or reducing (
C2H2/ 02 > 1) P ik,
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stabilize on the gold alloy, heating is then innmedi ately stopped. In

one enbodi ment,, %em |vegQ‘|1t90a§'![7érﬁythé otadgllqo%fﬁ?|sc{8ptﬁl?§b%rh%gﬁﬂ1oe'rnn an
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IS preferablﬁ quenched at room tenperature. In one embodi ment,
quenchi ng nedYRFITCCTEMBIUR LB thedivgrRcata medi i low H'écc}%P’bcar bon
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oil is one o alive or lubricating oil, or a mxture

t her eof 10 Ek?ﬁﬁﬂ@gogkﬁﬁﬂvggfﬂ Srep Id alloys are formed by

conventi onal technlques such as electric arc nelting. The desired

conpositi@ns—éi-@ﬁ% gold alloy are mxed and nelted in an inert

at mosphere or under vacuum pressure. For instance, for Alloy 2 (18

carat 15 gol d)Exanmeriefirated in Table 1 below, 75 W% Au, 17 W% Ti, 5
w%Fe, 0.8 wM%Co, 0.5 W% Cr, 1.5 %A, and 0.2 wt%Si are m xed

and melted in Gnldiatioyscare émmad gy roreentizep hte cheniques audoarsvaladtiioaral

cruci bl ¢ SUCtheARg RIS UM AR kDL aliend R Tted ) be

conducted in a nventlo ectric ar ace wt grap
cruci bl e. Up8eripimesphgre aryederaedn gebetrad F@rynstarmsfor Aty H(18&8%k ng

moul d 20 3nd gaepiu@éiratéa ih %m& mﬁloobe% w;l pehapeiy THe wiaste, 0@l wloptd oy is
subsequent |y rln e dtomrror-like finish so
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mel ting t echﬁrgw%&n@dpﬂeﬁel nﬁlta%hm\@@tl@r’faeﬂ&c@b%uaﬁ ggmagthdsam @(léﬂébdfruc:lble
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. ayjals onducted in a.go ? al Ie i r‘fr a%ew.éfter
the formation P19 et 8 269 P & BB GG HIBCaWBAth of
olive oil graphite crucible. Upon melting, the melted gold alloy flows into a casting mould

20 and cooled to form the desired shape. The cast gold alloy is subsequentily
grinded, polished and buffed to mirror-like finish so that the gold alloy surface is
essentially contaminant-free. Other melting techniques and finishing steps are

also suitable for obtaining an essentially contaminant-free gold alloy surface.

After the formation of gold alicy, the gold alloy is dipped into a bath of clive ol
25  to coat a thin layer of olive oil on the gold alloy. The gold alloy is next heated
with an oxy-acetylene flame. The selected temperature is set at 400 °C to obtain
a maroon coloured gold alloy. The ratio of the volumetric flow rates of acetylene
to oxygen is carefully controlled such that the flame is carburizing. In this
example, the ratio is kept at ;3. Other ratios are also suitable as long as there is

30  excess acetylene in the flame.



25to0 coat a thin layer of olive oil on the gold alloy. The gold all oy
is next heated with an oxy-acetylene flane. The sel ected tenperature
is set at 400 Cto obtain a nmaroon col oured gold alloy. The ratio of
the volunetric flow rates of acetylene to oxygen is carefully
controll ed such that the flame is carburizing. In this exanple, the
ratio is kept at 5:3. Oher ratios are also suitable as long as there
i s 30excess acetylene in the flane. The heating continues until a
visible dull red or maroon appearance of the gold alloy is obtained.
reat i ng 1S St OpRefedthg BARNOX! I &Viio sl fodtiindBSn Gledratlt BHnk S
allowed to cool to yo%n1tenperature In sti arr. resultant nmaroon
col our ed gol goldialley/isicstasisdolilerting isstsrpep lebamproximpelyd&0dCant e 9o t hi s

exanple is f@ﬂd‘{ﬂgai[dﬂvédh@c&ﬂ@roﬂﬁﬂ@ﬁf)e@ﬁjréjﬁ%%ﬂ hipetrebiMtRXAERLE 1 (1. €.
Alloy 2). After the formation of gold alloy, the gold alloy is dipped

into a bath &PloyEr geldGIPY isQPEYEE- a thin 1ayer of olive oil on the
gold alloy. The gold alloy is next heated on a hot-plate in open air.
The sel ected tEXg®elure is set at 10650 C to produce greenish-bl ue
col oured gold all oy. As the heating tenperature approaches 500 C,

t he surface of Thégolthelrtydn thipodxdnmld iejorged duaé yme hengesasfdeerribediroon t o
slight bluis t - i o) C:
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t enper at ur e dppe HaERE slvesl tecoatiadhis ipyPaefalivg oit ¢rethe Shdale T§eleldal | oy

gradual Iy chapgas nbfPeL@l YR alidr-BERER b5k A, Hhe sEiBakd Mngefardb@PREE: at
650 C and the gold alloy is allowed to cool to roomtenperature in

still air'® ABPRSkfe RIRFUCGERIRIYR srtowEes erid alPYgol d al l oy is obt ai ned.
Exanmpl e 3 The gold alloy in this exanple is forned in the sanme nmanner
as described ifis fGEheaii empeaEiure apmpadhps 290 “Qfthepurfase of be haetedn of
gold alloy, ibe U8} &aé&a{ll?}éhérﬁgeglﬁeﬁ%rbéﬁ@s@gtﬁ%‘id&kﬂfue@k&% oil to coat
a thin layer of olive oil on the§gotd al l oy. The gold alloy_ is next
heated with &iREGUESSNTIUSHESYINEmME0at: BB BLEIshTIE beaemes Geretrible and
vol unetric flseiblel At @R HebtiRCeinpbRNRe bEPrOANGEB5D SC ARE irfdck ¥fwent rol | ed
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stopped at 650 °C and the gold alloy is allowed to cool to room temperature in

still air. A resultant greenish-blue coloured gold alloy is obtained.

Example 3

The gold alloy in this example is formed in the same manner as described in
20 Example 1 (i.e. Alloy 2). After the formation of gold alloy, the gold alloy is dipped
into a bath of olive oil to coat a thin layer of olive oil on the gold alloy. The gold
alloy is next heated with an oxy-acetylene flame at 900°C. The ratio of the
volumetric flow rates of acetylene to oxygen is carefully controlled such that the
flame is carburizing. In this example, the ratio is kept at 5:3. Other ratios are also

25  suitable as long as there is excess acetylene in the flame.

.The heating continues until a visible wetting appearance of the gold alloy is
obtained. It takes approximately one minute at 900°C since heating begins for
the visible wetting appearance to be observed. The gold alloy is immediately

quenched in an olive oil bath container at room temperature. The bath container



25suitable as long as there is excess acetylene in the flane. The
heating continues until a visible welling appearance of the gold
alloy is obtained. It takes approximtely one mnute at 900C since
heati ng begins for the visible wetting appearance to be observed. The
gold alloy is immedi ately quenched in an olive oil bath container at
roomtenperature. The bath container contains olive oi

approximately fifty tinmes larger in volune than the volune of the
gold alloy. The gold alloy, when totaIIy imrersed in the olive oi
bath contain I t he
gold all oy |§£P%¥§fggﬁ$ﬁﬁ$kﬁé%g ve l%gghﬁVb%ﬁEQE%hhgwghgfgﬁure
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the olive oil |evel tion

of the i S
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15TABLE 1: Bdeved osidai@goof (s apld a_l4>y4s fE@”ﬁdeiFUﬂher dhyraxidgs triegitdbdyat i ng of
| ayer on the SBrT andhOaod RS sUifeih fpEss RlLE, T Do ARy AdipRTag Soue
zones (|nnerf“¢ﬁ@é$ﬁﬁﬁkﬁﬂ@k&ﬁd outer) in operation in a carburizing
flame. In the inner zone, acetylene reacts with oxygen to form carbon
nmonoxi de and 5Thk;|dr1dl@etwate$ thetexemplatyesonponigoncefriBor2Omanaxbidellpeact s

W t h hydroge@uﬂﬂﬁag%gggﬁnﬁ&;ggﬁghﬁéﬁggn di oxi de and steam In the
i nternedi ate zone t he excess acety ene results in free carbon

particles, whirgi-cays '“Tl\llb &R PRI F Aﬁb f @llﬂm t/—ﬂloy Alloy | Alloy | Alloy
wi%) . 1 2 | 3 6 | 7 | 8 | 9
Au 8333 75 75 75 75 75 58.5 | 58.5 | H8.5
Ti 15.07 17 15 [ 245 | 23 18 | 3351 37 29
Fe 1.6 5 5 0.5 4.5 2.5 1 6
Co 0.8 0.5 0.3 1.2
Cr 05 | 1 05 | 1
Mn 1 0.5 1
Mo
Pd 1 1 1 2
Nb o2
w 0.5
Al 1.5 5 115 3
Si 0.2 0.5 0.2 0.3
15 TABLE 1: Based on 999 Gold, 14 - 20 carat




be whitish. The carbon particles are deposited on the gold alloy
surface and sonme of the carbon particles are partially dissolved
within the netallic crystal 10structure of the gold alloy. Sone of
the carbon particles react with the elenents in the gold alloy to
formthe carbonaceous |ayer on the gold alloy. The carbonaceous
conposition in the netallic carbonaceous |ayer may include, but not
limted to, carbides. Besides |iberating free carbon particles, the
intermedi ate zone al so serves to reduce sone of the netallic oxides
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formation of oxides, it is therefore critical to coat a thin layer of oil on the gold

alloy surface prior to the heating. The layer of oil will act as a diffusion barrier for

atmospheric oxygen adsorbing onto the gold alloy surface and diffusing from the

surface to the inner gold alloy, thereby preventing excessive oxidation. The thin

25 layer of oil also serves another advantage. By having the thin layer of oil over
the gold alloy surface, an even heating can be achieved so that localized hot

spots at different regions of the gold alloy are avoided.

There is yet another advantage afforded by the present invention. During the
quenching of the gold alloy in the hydrocarbon medium, hydrocarbon molecules
30 immediately close to the gold alloy surface are subjected fo high temperatures.

Such high temperatures cause the neighbouring hydrocarbon molecules to



10form ng different conpositions gold alloys. Oxy-acetyl ene torches
are also commercially available for carburizing the gold alloy. Low
viscosity oils such as olive oil, organic oil and lubricating oil are
cheaply avail able and can be reused and recycled. Scalability to
production stage is also easily achieved since the nethod invol ves
non- sophi sti cated equi pnents. Furthernore, about 10 - 20 15grans of
coloured gold alloy can be forned in relatively short tinme of |ess
than one mnute of heating at the sel ected tenperature. The
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CLAI M and recycled. Scalability to production stage is also easily achieved since the
method involves non-sophisticated equipments. Furthermore, about 10 - 20
15 grams of coloured gold alloy can be formed in relatively short time of less than

one minute of heating at the selected femperature.

The coloured gold alloy obtained via the afore-described method is
subsequently light-polished to produce an intense, glossy coloured surface. The
colouring formed on the gold alloy surface is physically and chemically stable for

20  daily use. The colouring does not deteriorate over time. This is due to the
formation of a carbonaceous layer on the gold alloy surface. The carbonaceous
layer has good interface adhesion with the underlying gold alloy. Furthermore,
the dense carbonaceous layer provides a scratch-resistant layer protecting the
underlying gold alloy, and provides sufficient corrosion resistance against body

25  acids for daily use, which makes the gold alloy suitable for use in jewellery and

watch parts.

Although the foregoing invention has been described in some detail by way
of illustration and example, and with regard to one or more embodiments, for the
purposes of clarity of understanding, it is readily apparent to those of ordinary

30  skill in the art in light of the teachings of this invention that certain changes,



1. A nethod for formng coloured gold alloy, conprising the steps of:
coating a layer of oil on a gold alloy; and heating the coated gold
alloy at a tenperature selected based on the 5col ouring on the gold
all oy desired until the colouring appears; wherein the gold all oy
conprises gold, titanium and at |east one other elenent. 2. The
method recited in claim1, wherein titaniumcontent is nore than 10
w OA. 103. The nethod recited in claim2, wherein titaniumcontent is
10 - 50 % 4. The nethod recited in claiml1, 2, or 3, wherein gold
content is S5§aratiBhs MPmodficalitnes By} MQaB@%Fe@@wltﬁbL@HéfpéPﬂ% fRfm the

preceding clains, wherein the at |least one other elenent is selected
fromthe gr oﬁB‘“E?fr?E?%ec‘?fﬁ’be 'BYE‘“’O” as describeg in the §pepdekclai®msy - 5 w/0 Co
0 - 5w%Cr 0- 5w/0 M 0- 5w/0 M

0- 5w%Pd 20 0 - 5w%Nb
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0- 5w»nWwW 0- 6 w%Al 0- 2w%Si. 6. The

met hod recited in any one of the preceding clains, wherein the
heating tenperature is selected fromthe group consisting of: 400
-500 C for maroon col oured gold alloy; 500 - 600 C for blue col oured
gold alloy; 5 650 - 700 C for green and greeni sh-blue col oured gold
alloy; and 800 - 900 C for black coloured gold alloy. 7. The met hod
recited in any one of the preceding clains, conprising heating the
coated gold alloy in a carburizing environment. 8. The net hod
recited in chapfm- conprising heating the coated gold alloy in 10an
oxy-acetyl ene environnent. 9. The nethod recited in claimS§,

conpri sing hegat} . i . e-rich
oxy-acetyleng'e%@?%%%ﬁ%ﬁﬁe&%gqgﬁk%j@%%%%3[ggggpgg%%%&g %?%18 or 9,
wherein the volunetric flow.rate of acetylene to oxygen in the

oxy- acet yl ene ehioPFHmRRYEiY o0 9@?99§f@@“?H§ method recited in any one
of clainms 1 -6, conprising heating the coated gold alloy in air. 12.
The met hod reci t daling 6 abatpd 101d @bwvatiasemperabiss sakptadhasedar 8¢ gol d

al l oy on g hot - pl @iy of eRBfSalloy desired until the colouring appears;

wherein the gold alloy comprises gold, titanium, and at least one other
alerment.

2, The method recited in claim 1, wherein titanium content is more than 10
wi%.

i0 3. The method recited in claim 2, wherein titanium content is 10 — 50 wi%.
4. The method recited in claim 1, 2, or 3, wherein gold content is 58 — 85 wi%.

5. The method recited in any one of the preceding claims, wherein the at least

one other element is selected from the group consisting of:
» 0-8wt%Fe
15 e 0-5wt%Co
s 0-5wt%Cr
e 0-5wi% Mn
* 0-5wi% Mo
¢« 0-5wi%Pd
20 e 0-5wt%Nb
e 0—-5wi%W
o 0-6wt%h Al

o 02wt Si.
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13. The method recited in any one of the preceding clains, wherein

the oil 20conprises |low viscosity oil. 14. The method recited in
claim 13, wherein the | ow viscosity oil is one of: olive oil; organic
oil; lubricating oil. 15. The method recited in any one of the

preceding clains, further conprising cooling the heated gold all oy

after the appearance of the colouring on the 25gold alloy. 16. The
nmethod recited in claim15, conprising cooling the heated gold all oy
to roomtenperature in still air. 17. The nethod recited in any one

of claims 1 ¢ lfpe ﬁqgfhw%c.t@@mny%h@eftﬂel%re%ealﬂ cagm% mﬁgigmhgﬂéﬁma' | oy

in a quenching nmediumafter the SaP pear ance o uring on

gold alloy. 18. temgrarw?mlerc@@ﬁ[oga h 9rUPORFItiNg 0%herel n the quenchl ng
mediumis a hydrocarbon. 19. The nethod recited in claim 18, wherein
t he quenchi ng redi0im 3 Cow wamoosdibyredigbld al®20. The net hod recited
in claim19, wherein the |low viscosity oil is one of: olive oil;

organi c oil; | ubrioat60ugCabt blugdoloukB@gsBlinge recited in any one of
claims 17 - 20, conprising quenching the heated gold alloy in the

quenchi ng gsmedi ym @jy rﬁﬂ“df@%@é@ér‘ﬂ&reemsh bluggol ﬁe&?!}l@%ﬁ@yﬂ ape! d alloy

conprising gold, titanium and at |east one Sel'errént forned

according to any gne &f, 416 Rreced n gofaaalmsf

7. The method recited in any one of the preceding claims, comprising heating

the coated gold alloy in a carburizing environment.

8. The method recited in claim 7, comprising heating the coated gold alloy in

10 an oxy-acetylene environment.

9. The method recited in claim 8, comprising heating the coated gold alloy in

an acetylene-rich oxy-acetylene environment.

10. The method recited in claim 8 or 9, wherein the volumetric flow rate of

acetylene to oxygen in the oxy-acetylene environment is 5:3.

15 11. The method recited in any one of claims 1 ~ 6, comprising heating the

coated gold alloy in air.

12. The method recited in claim 11, comprising heating the coated gold alloy on

a hot-plate or furnace.

13. The method recited in any one of the preceding claims, wherein the oil

20 comprises low viscosity oil.

14. The method recited in claim 13, wherein the low viscosity oil is one of: olive

oil; organic oil; lubricating oil.

15. The method recited in any one of the preceding claims, further comprising
cooling the heated gold alloy after the appearance of the colouring on the

25 gold alloy.
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23. Jewel lery conprising a coloured gold alloy conprising gold,
titanium and at |east one other element fornmed according to any one
of the precedi ng clai ns. 24. Use of a coloured gold alloy in

jewel lery, the

col oured gold alloy conprising 20gold, titanium and

at | east one other elenent formed according to any one of the
precedi ng cl ai ns.

16
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18.
19.
10 20
21.
22,

15
23.
24,

20

. The method recited in claim 15, comprising cooling the heated gold alloy to

room temperature in still air.

The method recited in any one of claims 1 — 14, further comprising
quenching the heated gold alloy in a quenching medium after the

appearance of the colouring on the gold alloy.

The method recited in claim 17, wherein the quenching medium is a

hydrocarbon.

The method recited in claim 18, wherein the quenching medium is low

viscosity oil.

. The method recited in claim 19, wherein the low viscosity oil is one of: olive

oil; organic oil; lubricating oil.

The method recited in any one of claims 17 - 20, comprising guenching the

heated gold alloy in the quenching medium at rcom temperature.

A coloured gold alloy comprising gold, titanium, and af least one other

element formed according to any one of the preceding claims.

Jewellery comprising a coloured gold alloy comprising gold, titanium, and at
least one other element formed according to any one of the preceding

claims.

Use of a coloured gold alloy in jewellery, the coloured gold alloy comprising
gold, titanium, and at least one other element formed according to any one

of the preceding claims.
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