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THIS INVENTION relates to a gold alloy. The

alloy may particularly be used for the production of

jewellery, coins or gold bars.

The quality of fine gold jewellery, coins and
small bars is adversely affected by the metal's malle-
ability and low hardness which make its wear resistance
very low. When gold is used for jewellery it is thus
usually alloyed with metals such as copper, silver,
zinc, nickel and palladium. The resultant improvement
in mechanical and wear properties is accompanied by
poorer chemical properties which lead to»corrosioh and
tarnishing and increase the risk of stress corrosion
cracking in alloys with less than 583 miliesimal fine-
ness (14 carat). The use of alloys has the advantage,
however, of allowing Ygrious colours to be produced by

incorporating different alloying metals.
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The intrinsic value of jewellery is sometimes
an important factor and in Hong Kong, for example, so-
called '24-carat' jewellery is very popular and this
must have a millesimal fineness of at least 990. There
is thus a need for an alloy which has such purity and
possesses an acceptable colour and good chemical and me-
chanical properties and is also amenable to the usual
goldsmith's procedures such as soldering, bending, cast-

ing, rolling and drawing.

According to the invention there is provided a
gold alloy, containing gold and 0.1 to 4.0 % mass by
ﬁass (m/m) of titanium. As indicated above, the alloy
may particularly be used for the production of
jewellery, coins or gold bars. By incorporation of
titanium within the concentration limits claimed, an
alloy can be obtained which is harder and therefore more
resistant to abrasion, and which is at the same time of

a high degree of fineness, and of a desirable bright

colour.

The. invention extends to a method of manufac-
turing a gold alloy which includes
melting a suitable amount of gold; ana
dissolving therein a suitable amount of titanium

such that the titanium comprises 0.1 to 4.0 % m/m.

0190648
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The Applican£ has found after extensive experi-
mentation that titanium is very suitable to alloy with
gold. It has solubilities of about 2.2 % m/m at
1000°c, 1.2% at 800°C and 0.5% at 500°C. The
hardening phase formed in the solid state is Au,Ti.
Furthermore, one % m/m of titanium in gold represents
more than 4 atomic % due to the atomic weights of 48 and
197 which the two metals posseés respectively. Fortui-
tously, the titanium also-gives the gold an attractive

lighter yellow colour.

The alioy preferably has 0.5 to 1.5 % m/m
titanium and most preferably has 1 $ m/m titanium.

Titanium fulfils the following requirements
that an effectivé. hardening agent for gold with a
millesimal finess of 990 should have:

a) be Sdlﬁble‘in molten goid at more than the

1% level; - -=-

b) be soluble at the 1% level in solid gold at

a reasonable solutionising temperature (say

800°C) ; |

c) form a crystallographic hardening phase at

a temperature of about §OO°C, which has many

gold atoms per atom of additive and is thus a

highly effective hardening agent; and

d) have an atomic weight that is much lower
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than that of gold so that 1% m/m represents a

greater atomic %.

Experimental work has been carried out which
shows that a 990 fineness Au/Ti alloy possesses many of
the properties required for applications in Jjewellery

manufacture.

An example of an alloy in accordance with the

invention, and its method of manufacture is as follows:-

99 grams of gold that was 99.99% pure, was
melted with 1 gram of titanium that was 99.7% pure in
the form of a rod. Titanium metal reacts with both
oxygen and nitrogen on heating, and is normally covered-
with a very thin skin of oxide and/or nitride. This
skin acts as a barrier and impedes solution of the
titanium in the gold during alloy production. Thus the
titanium should be in bulk form with minimal surface

area.

The gold and titanium were heated and melted
in a ceramic crucible to a temperature of about
1300°C in a medium vacuum which must not be better
than 1072 Torr or evaporation of the molten gold will
occur. Instead of a vacuum, a high quality (99.998%

pure) argon protective atmosphere may be used. The
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melting took place in an induction furnace using a

carbon crucible with an inner ceramic lining.

The melt was cast into a carbon mould at

400°c, again in a medium vacuum.

The resulting ingot was then held at a tempera-
ture of about 800°C for 30 to 60 minutes for solutio-

nising to take place. This was also done in a vacuum.

The soft alloy obtained after solutionising
was then hardened by being held at a temperature of
about 500°C for about 60 minutes. After hardening in

this manner the ingot had a hardness of 180 HV 0.5.

The hardness of the ingot could be further
increased by up to 300 HV 0.5 by cold-working. Reduc-
tion to quarter of the original thickness by rolling is

tolerated between solutionising treatments. —=-
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CLAIMS

1. A gold alloy containing from 0.1 to 4 % m/m

titanium, the balance being gold.

2, The alloy claimed in Claim 1 in which the ti-

tanium is 0.5 to 1.5 % m/m.

3. The alloy claimed in Claim 1 containing 1 $ m/m

titanium, the balance being gold.

4. An item of jewellery which is of an alloy as

claimed in any one of the preceding claims.

5. A coin which is of an alloy as claimed in any

one of Claims 1 to 3.

6. A gold bar which is of an alloy as claimed in

~any one of Claims 1 to 3.

7. A method of manufacturing a gold alloy which

includes
melting a suitable amount of gold; and
dissolving therein a suitable amount of titanium

such that the titanium comprises 0.1 to 4.0 % m/m.
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8. The method claimed :in Claim 7, in which the

titanium is dissolved in the gold in a vacuum.

9. The method claimed in Claim 7, in which the
titanium is dissolved in the gold under an inert atmos-

phere.

10. The method claimed in Claim 7, in which the

titanium is added to the gold in bulk form.

11. The method claimed in Claim 7, in which the
molten gold and titanium dissolved therein is cooled to
a temperature of about 800°C and held at this tempera-

ture for about 30 to 60 minutes.

12. The method claimed in Claim 7, which includes
age hardening at a temperature of about 500°C for a

period of about 60 minutes.
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