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(57) ABSTRACT

A nickel- and palladium-free 14-karat white gold alloy
composition consists essentially of the following parts by
welght: about 58.34% gold, about 35-40% silver, about
0.5-1.80% tin, and about 0-0.75% germanium.
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WHITE GOLD ALLOY COMPOSITIONS

TECHNICAL FIELD

[0001] This invention relates to novel white gold alloy
compositions that exhibit the desirable properties of
improved color and workability, but without the use of
nickel, palladium or platinum.

BACKGROUND ART

[0002] Many white gold alloy compositions are known.
Most are used 1n making jewelry. There 1s no standard or
specification for the composition of white gold. Many white
oolds alloys contain nickel or palladium as the bleaching
agent. Silver, the whitest of all elements, can be used as the
bleaching agent. However, in alloys above 9 karat (i.c.,
37.5% gold), silver causes the alloy color to become green-
ish. Green gold typically includes gold, a high amount of
silver, and a small amount of copper.

[0003] When nickel 1s used as the main bleaching agent,
the amount of nickel determines the whiteness of the gold.
The main advantage of nickel 1s low cost. However, there are
many disadvantages to the use of nickel. Nickel can cause an
allergic reaction 1 approximately 5-10% of the population.
If an individual becomes sensitized to nickel, 1t becomes a
lifelong allergy, and skin reactions can be quite severe.
Currently, many countries regulate the amount of nickel that
can be used in white gold, or require that white gold be
nickel-free.

10004] In manufacturing of nickel white gold, there are
many disadvantages. If high amounts of nickel (i.e., on the
order of 15-30%) are used, the alloy becomes very hard.
This makes 1t more ditficult to work the metal, and causes
increased stress on the worker. Also, the higher the nickel
content, the higher the melting temperatures required. This
can cause poor productivity 1n investment casting, due to gas
porosity. Lower nickel content white golds (i.e., on the order
of 5-12% Ni) allow for somewhat softer metal and lower
melting temperatures, but are grayish in color and typically
require a surface plating of rhodium to be commercially
acceptable.

[0005] Rhodium plating is normally recommended on
nickel white gold. Rhodium 1s a high-reflectivity platinum-
group metal, which 1s extremely hard and corrosion-resis-
tant. There are no regulations regarding the amount of
rhodium applied. Many manufactures use “flash plating”;
that 1s, to apply an extremely thin coating. Such flash-type
plating typically wears off with product usage, exposing the
underlying white gold. The main reason for flash plating 1s
cost, as rhodium 1s very expensive. Proper rhodium plating
should never wear, due to 1ts hardness. Rhodium should
have to be stripped off and plated again when the product is
serviced, such as changing a ring’s size. The rhodium also
provides a barrier between the skin and the nickel-contain-
ing white gold.

[0006] High nickel white golds generally do not require
rhodium plating because of an acceptable white gold color.
However, this exposes the skin to higher nickel contents.
High-nickel white golds were the general standard in Europe
for many years, whereas low-nickel white golds have been
the prevalent choice 1n the United States. This may be why
a higher amount of allergic reactions forced regulation 1n
some European countries.
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[0007] Nickel white gold also can cause a metallurgical
problem known as stress corrosion cracking. Typically,
many settings on jewelry rings are made from nickel white
oold that 1s die struck from cold-rolled sheet. Stress corro-
sion cracking is caused by weak grain boundaries that occur
in wrought product that 1s hard and under stress. This 1is
usually seen as broken or cracked prongs on rings. The grain
boundaries under stress are corroded easily by many chemi-
cals, including those of a common household variety.

[0008] Nickel white golds are also poor in their ability to
be reused. This causes a high amount of scrap, which needs
to be refined and recycled with the associated costs.

[0009] When palladium is used as a bleaching agent for
white gold, the amount of palladium 1n the alloy determines
the whiteness of the gold. Typically, palladium alloys are
ograyish 1 color. Most palladium alloys still require a
rhodium plate for acceptable appearance. The main advan-
tages of palladium white gold are: (1) no known allergic
reactions, and (2) relative softness, which allows the metal
to be easily worked. However, there are some disadvantages
to palladium white golds. Currently, the price of palladium
(about $230 per Troy oz.) has caused the cost of materials to
risc to such an extent that usage and sales have fallen
significantly. The cost of the palladium white gold has at
fimes approached or exceeded the price of platinum, which
1s regarded as a higher quality product. Palladium prices
have dramatic price swings, which create difficulty 1n con-
sistent pricing at both manufacturing and retail.

[0010] High palladium white golds have high melting
temperatures, and, consequently, fast solidification times.
This limits productivity by limiting the number of units
producible by mvestment casting technique at one pour.
Moreover, the high temperature can cause interaction when
investment casting with typical investment materials. This
causes a sulfur gas to react with the silver (normally high
content in the palladium alloys) to form silver sulfide on the
product surface, which 1s very hard to remove.

[0011] The cost of refining the palladium in the white gold
scrap produced, 1s expensive, usually between 15% and 25%
of the palladium cost.

[0012] When silver 1s used as a bleaching agent, it whitens
the gold 1n 9 karat (i.e., 37.5% gold). In 10 karat, it shows
a yellowish tint. In 14 karat, 1t produces a greenish tint. In
O karat, the color 1s a brilliant white, with the silver domi-
nating the color. Silver 1s the whitest and highest-reflectivity
metal known. The higher karat white golds (i.e., 10-18 Kkarat)
which use silver must be rhodium plated. However, the
plating must be thick to prevent the greenish tint from
appearing if the rhodium wears off. The cost of the rhodium
plating 1s also a drawback.

[0013] The advantages of silver-bleached white gold are
relative softness, which allows easily workable metal, rela-
tively low cost of raw material (about $5 per Troy oz.), low
cost of refining and recycling, and absence of known allergic
reactions. The disadvantages of silver are the poor color
(greenish), and the tendency to tarnish.

DISCLOSURE OF THE INVENTION

|0014] The present invention provides an improved non-
allergic nickel-free and moderate-cost palladium-free white
oold alloy compositions that exhibit the desirable properties
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of excellent workability, good corrosion resistance (i.e.,
elimination of stress corrosion cracking), and a white color
which can eliminate the need for rhodium plating.

[0015] The improved composition broadly consists essen-
tially of the following parts by weight for use 1n 14-karat
white gold: about 58.34% gold, about 35-40% silver, about
0.5-1.80% tin, and about 0-0.75% germanium. The percent-
ages of silver, tin and germanium may vary.

[0016] One specific and preferred 14 karat white gold
alloy composition consists of about 58.34% gold, about
39.66% silver, about 1.50% tin, and about 0.50% germa-
nium. This composition is nickel-free (non-allergic) and
palladium-free (moderate cost), and exhibits the desirable
properties of excellent workability, good corrosion resis-
tance (elimination of stress corrosion cracking), and a bright
white color, which can possibly eliminate the need for
rhodium plating.

[0017] Accordingly, the general object of this invention is
to provide improved white gold alloy compositions.

[0018] Another object is to provide improved white gold
alloy compositions that are non-allergic and nickel-iree.

[0019] Another object is to provide improved white gold
alloy compositions that are moderate 1n price and palladium-
free.

[0020] Another object is to provide an improved white
ogold alloy composition, which has excellent workability,
which increases productivity and reduces work stress.

[0021] Another object is to provide an improved white
oold alloy composition, which has a bright white color and
can be produced without the necessity to rhodium plate.

[0022] These and other objects and advantages will
become apparent from the foregoing and ongoing written
specification, and the appended claims.

MODE(S) OF CARRYING OUT THE
INVENTION

10023] As noted above, the present invention provides an
improved white gold alloy composition. The improved com-
positions are deemed to have particular use as a replacement
for present commercially-known and -available white gold
alloys. However these particular compositions are only
llustrative. Hence, the 1invention should not be limited to a
particular karat gold or a particular industry.

10024] The invention broadly provides improved nickel-
free ( 1.e., non-allergic), palladium-free (i.c., moderate in
price) white gold alloy compositions, which are particularly
suited to the jewelry industry, which exhibits the desirable
properties of, has excellent workability properties, has good
resistance to corrosion, and has a bright white color that does
not require rhodium plating.

[0025] White gold alloys, by current standards usuall
contain gold, copper, zinc and either nickel or palladium t
promote white color. Metals other than or 1 addition t
these typical metals may be used in white gold alloys t
enhance particular properties.

o O O

[0026] The invention broadly provides improved 14-karat
white gold alloy composition, which consist essentially of
the following parts by weight: about 58.34% gold, about
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35-40% silver, about 0.5-1.80% tin, and about 0-0.75%
germanium. In the foregoing composition, the combination
of tin and/or germanium 1s used to bleach the normally
oreenish tint caused by the main elements of gold, silver and
zinc. Silver 1s used to control workability 1n the alloy. Gold
must, of course, be present in the necessary percentage to
qualify as legal 14 karat gold.

[0027] These metals when alloyed in the ranges indicated,
have been found to produce white gold that 1s nickel-free
(i.e., non-allergic), palladium-free (i.e., reasonable cost),
that has excellent workability properties, good corrosion
properties, and can eliminate the need to rhodium-plate, with
the additional advantages of not producing surface oxides
when melted. The additional advantage of not producing
surface oxides allows the white gold alloy to be reused or
recycled much longer than currently existing white gold
alloys. This allows cost savings through inventory control
and recycling.

[0028] In one specific composition, the alloy was pro-
duced to have: about 58.34% gold, about 39.66% silver,
about 1.50% tin, and about 0.50% germanium. The alloy
was welghed and placed 1n a crucible for melting. When the
mixture was molten, 1t was stirred and poured through a
tundish into water, which solidified and shaped the granules
in the form of shot. Quantities of such shot were then
provided to a jewelry manufacturer for testing. The shot was
measured, remelted and poured 1nto 1investment castings to
produce desired articles. The shot was also measured,
remelted and poured mto an ingot mold to produce an ingot
which was subsequently cold-rolled (wrought) into a sheet
for hand fabrication.

[10029] The investment cast articles produced clean cast-
ings, which were free from porosity when finished. Casting
temperature was approximately 1800° F., which is more
favorable than the 1900-2100° F. temperatures needed to
cast current nickel- and palladium-containing white gold.
Finishing was done using normal jewelry finishing com-
pounds, finding the finishing slightly easier than current
white gold. Stone setting was perform to test for hardness
and memory (spring back) in the prongs. Effort and results
were much better then current nickel white gold, as there
was no memory and the prongs were easier to move.
Bending a prong back and forth until it fractured tested the
strength. It took four back and forth bends to break the
prong. This 1s better then nickel white gold and comparable
to yellow gold alloys. The finished product produced a
bright white finish which was judged to be whiter and more
reflective then either nickel or palladium white gold. No
rhodium plating was necessary. The ingot was cold-rolled to
test for ductility. The rolling showed a normal reduction in
thickness before annealing (softening). It was comparable in
hardness to normal yellow gold and as ductile as palladium
which are much easier to work than nickel white gold.

[0030] Therefore, while a preferred form of the improved
white gold alloy composition has been described, and cer-
tain modifications thereof discussed and suggested, persons
skilled 1n this art will readily appreciate that various addi-
tional changes and modifications may be made without
departing from the spirit of this invention, as defined and
differentiated by the following claims.

1. A nickel- and palladium-free 14-karat white gold alloy
composition, consisting of the following parts by weight:



US 2005/0201857 Al

about 58.34% gold, about 35-40% silver, about 0.5-1.80%
tin, and 0.1-0.75% germanium.

2. A nickel- and palladium-free 14-karat white gold alloy
composition having excellent workability properties, good
corrosion-resistance properties and a bright white color that
can be produced without the necessity of being rhodium-
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plated, consisting of the following parts by weight: about
58.34% gold, about 39.66% silver, about 1.50% tin, and
about 0.50% germanium.
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