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A METAL ALLOY

. Field. of the Invention

' The present 1nvent10n relates to a metal alloy Wthh can be cast rolled and soldered

and has good tarmsh and corrosion resistance.

‘Background of the Invention and Prior Art

Zinc alloys are the easiest to cast into moulds as compared Wlth steel and aluminum
alloys Presently available alloys are generally not smtable for use for the
manufacture of functional and ornamental products as they are not easily soldered,

rolled and/or cast. Soldering of one or more parts of the alloy together with eommon'

 tin/bismuth solder is important as many products are made from a combination of

different parts. The colour of the alloy is also an important consideration for most A

products.

- Various zinc alloYs have been disclosed in the prior art described below but they do

not have all the desirable qualities or properties for the manufacture of small metal

products.

United Kingdom patent No. 378,645 discloses zinc base die-casting alloys containing
an appropriate amount of aluminium for die-casting purposes, say 2 to 10%
(preferably about 4%), from 0.01 to 0.3% magnesium (preferably about 0.1%), from
0.05 to 2% copper (preferably about 1%), and the balance being high grade zinc .

. metal (preferably containing at least 99.94% zinc).

United Kingdom patent No. 427,238 discloses zinc basé die-casting alloys containing
1-15% aluminum, preferably 2-5% with optimum of about 4%, 0-0.4% copper, 0.005
to 0.45% magnesium, preferably 0.01-0.1%, with an optimum of about 0.04%,
0.005-0.5% nickel, pfeferably 0.005-0.1%, with an optimum of about 0.02%, and the
balance being zinc at least 99.98% pure and ureferably 99.99% pure, not containing

* more than 0.003% lead, more than 0.003% cadmium or more than 0.001% tin.
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United States patent No. 4,863,686 discloses a high-strength, easily-castable zine
alloy comprising substantially of, by weight, from 1 to 30% aluminum, from 1 to

20% copper, from 0.01 to 1% titanium, from 0.01 to 1% zirconium, and the balance

zinc, and also is provided a vhigh—strength, easily-castable zinc alloy further including

 from 0.01 to 0.1% magnesium. These alloys are useful in the ménufacturg of molds

for injection molding of plastics or as die casting products.

Japanese patent publication No. 10-168533 discloses a zinc alloy excellent in tensile
strength and creep resistance at high temperature comprising of, by weight, 0.1-4.5%
magnesium and the balance zinc with inevitable impurities and additionally
containing, if neceésary, 7 or less %, in total, of at least one element among c;)pper,

n_ickel, and manganese, and/or 10 or less % aluminum, and/or 2 or less %, in total, of

at least one element selected from the group comprising of titanium, zifco’nium,

chromium, cobalt, lithium, berylium, silicon and lanthanoide series elements.
Itis an object of this invention to have a zinc based alloy having an improved quality
in terms of strength and is easy to cast and solder. Further, it is also malleable and

has high tarnish resistance with finer grain and a desirable color.

Summary of the Invention

- The present invention discloses >ai1 ‘alloy compﬁéing of, by weight, 0.75-4.75 % of

aluminum, 0.45-3 % of copper, 0.07-0.09 % of magnesium, 0.05-1.5 % of nickel or
any combination thereof and the balance being zinc wherein the zinc is préférably at
purity of 99.995 %. The said alloy rhay further contain, by weight, 0.1-1 % of tin
and/or 0.03-0.5 % of silver. The said alloy may further contain, by weight, 0.05-2.5
% of bismuth with or without 0.45-3 % copper.

- With the addition of by weight, 13-30 % of tin, the said alloy becomes easier to roll.
. Alternatively, the alloy may contain, by weight, 13-30 % of tin and 0.03-0.5 % of

silver.

‘The present invention further discloses an alloy comprising of, by weight, 0.15-0.40

% 6f magnesium, 0.03-0.5 % of silver or any combination thereof and the balance
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being zinc wherein the zinc is preferably at a purity of 99.995 %. The said alloy may
further contain, by weight, 0.05-2.5 % of bismuth and /or 0.1-1 % of tin. '

The present invention also discloses an alloy comprising of, by weight, 0.15-0.40 %
of magnesium, 0.03-0.5 % of silver, 0.3-8.0 % of tin, 0.3-6.0 % of nickel or any
combination thereof and the balance being zinc wherein the zinc is prefefably at a
purity of 99.995 %. The said alloy may further contain, .by weight, 0.05-2.5 % of |
bismuth. . '

The present invention discloses alloys which can be used to manufacture products by
casting including a wide range of hardware, accessories or giftware. It can also be

used as an alternative to and substitute for tin alloys.

Detailed Description of the Invention

The present invention discloses a zinc alloy that can be cast, rolled and soldered to

_produce a wide range of metal products.

. The present invention discloses a zinc alloy comprising of, by weighf, 0.75-4.75 % of

aluminum, 0.45-3 % Qf copper, 0.07-0.09 % of magnesium, 0.05-1.5 % of nickel or
any combination thereof and the balance being zinc at purity of 99.995 %.

The present invention also discloses a zinc alloy comprising of, by weight, 0.75-4.75
% of aluminum, 0.45-3 % of copper, 0.07-0.09 % of magnesium, 0.05-1.5 % of
nickel, 0.1-1 % of tin or any combination thereof and the balance being zinc at a

purity of 99.995 %.

In addition, the present invention discloses a zinc alloy comprising of, by weight,
0.75-4.75 % of aluminum, 0.45-3 % of copper, 0.07-0.09 % of magnesium, 0.05-1.5
% of nickel, 0.1-1 % of tin, 0.03-0.5 % of silver or any combination thereof and the
balance being zinc at purity of 99.995%.

In addition, the present invention discloses a zinc alloy comprising of, by weight,

0.75-4.75 % of aluminum, 0.45-3 % of copper, 0.07-0.09 % of magnesium, 0.05-1.5
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% of nickel, 0.05-2.5 % of bismuth or any combination thereof and the balance being

zinc at purity of 99.995 %.

In éddition, the present invention discloses a zinc alloy comprising of, by weight,
0.75-4.75 % of aluminum, 0.07-0.09 % of magnesium, 0.05-1.5 % of nickel, 0.05-2.5
% of bismuth or any combination thereof and the balance being zinc at purity of

99.995 %.

For use in a sheet rolling process, the present invention discloses a zinc alloy
comprising of, by weight, 0.75-4.75 % of aluminum, 0.45-3 % of 6opper, 0.07-0.09
% of magnesium,~0.05-1.5 % of nickel, 13-30 % of tin; 0.03-0.5 7% of silver or any
combination thereof and the balance being zinc at preferably a purity of 99.995 %.

Iﬁ éddition, the present invention discloses a zine alloy comprising of, by weight,

0.15-0.40 % of magnesium, 0.03-0.5 % of silver or any combination thereof and the

- balance being zinc at purity of 99.995 %. For this range, aluminum, copper aﬁd '

nickel are not included into the alloy to avoid high viscosity for molten alloy due to

higher content of magnesium.

In addi;[ion, the present invention discloses a zinc alloy comprising of, by weight,
0.15-0.40 % of magnesium, 0.03-0.5 % of silver, 0.05-2.5 % of bismuth and/or 0.1-1
% of tin dr any éombination thereof and the balance being zinc at purity of 99.995 %.
For this range, aluminum, copper and nickel are not included into the alloy to avoid.

high viscosity for molten alloy due to higher content of magnesium.

In addition, the present invention discloses a zinc alloy comprising of, by weight,
0.15-0:40 % of magnesium, 0.03-0.5 % of silver, 0.3-8.0 % 'of.' tin, 0.3-6.0 % of
nickel or any combination thereof and the balance being zinc ai purity of 99.995 %. _
Fdr this range, aluminum and copper are not included into the alloy to avoid high

viscosity for molten alloy. Nickel blends well together with tin.
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"In addition, the present invention discloses a zinc alloy comprising of, by weight,

0.15-0.40 % of magnesium, 0.03-0.5% of silver, 0.3-8.0 % of tin, 0.3-6.0 % of nickel
and/or 0.05-2.5 % of bismuth or any combination thereof and the balance being zinc
at purity of 99.995 %. For this range, aluminum and copper are not included into the

alloy to avoid high viscosity for molten alloy. Nickel blends well together with tin.

Aluminum
Aluminum increases the tamnish resistance of the zinc alloy by passivation protection

as zinc tarnishes easily. The present invention discloses the use of aluminum in

- combination with zinc wherein the total amount of aluminum exceeds 0.75 % by

weight to achieve passivation protection. However, the amount of aluminum should
not exceed 4.75 % by weight, as it would be difficult to cast due to the high viscosity

of the molten alloy. Hence, the present invention discloses the use of aluminum in

the preferable range of 0.75-4.75 % by weight. An alloy with aluminum within this

range can be cast using‘valfious casting methods. However, the grains of this alloy

_;are rough and the thinner portions of the cast parts break easily. Further, the color of

the cast part is dull grey to whitish dull grey with increasing aluminum content. Also,

-a higher percentage of aluminum with higher passivatibnlprotection would make
“soldering with tin/bismuth alloy difficult. The solderability values of the alloy are

shown in Table 1.

Copper
The inclusion of copper will improve the malleability of the alloy. Without copper,‘

cast parts tend to crack or break off during removal from the mould. The present ‘
invention discloses the use of éopper in combination with zinc wherein the total

amount of copper exceeds 0.45 % by weight. However, if the amount of copper

exceeds 3 % by weight, the alloy becomes hard to remove from the ‘moulds.

Moreover, finishing processes for the alloy become difficult if the hardness is high.
Hence, the present invention discloses the use of copper in the preferable range of
0.45-3 % by weight. The alloy within this range can be cast using various casting
méthods but the grains will be rough. With the addition of copper, the cast parts do '.
not crack or break off easily. The color of this alloy bécome_s darkef dull grey with



10

15

20

25

30

WO 2010/082811 PCT/MY2010/000011

increasing copper content. The solderability values of this alloy are shown in Table

1.

Magnesium
Magnesium produces finer grain for cast parts from the alloy. The present invention

discloses the use of magnesium in ‘combination with zinc wherein the total amount of
r_nagnesium exceeds 0.07 % by weight. However, the émount of magnesium used
should not exceed 0.09 % by weight as the viscosity of the alloy will be adversely
affected. When the molten alloy becomes too. viscose, the alloy becomes dlfﬁcult to
cast. Moreover, a higher content of magnesmm in the alloy will cause excessive
dross formation. Hence, the present invention discloses the use of magnesium in the
preferable range of 0.07-0.09 % by weight. An alloy within this range can be cast
using various casting methods without rough grains; The color of this alloy becomes

a brighter grey with increasing rriagnesium content.

Alternatively, the content of magnesium can be increased to a preferable range of

-0.15-0.40 % by weight. For this raﬁge, aluminum and-copper are not included into
the alloy to avoid high viscosity for molten alloy. Instead silver is added at range of

0.03-0.5 % by weight to provide maHeability to the alloy. The color of the alloy is -
brighter gray white. In addition, 0.05-2.5 % by weight of bismuth and/or 0_.1-8 % by
weight of tin and/or 0.3-6 % by weight of nickel may be added to the alloy in various _

combinations. The solderability values of this alloy are shown in Table 1.

‘Nickel

Nickel will increase the corrosion resistance of the alloy,. improve the color of the

-alloy and improve solderability. The present invention discloses the use of nickel in

combination with zinc wherein the total amount of nickel exceeds 0.05 % by weight.
However, the amount of nickel should not exceed 1.5 % By weight, as the molten
alloy will become too viscose. It is difficult to cast with high viscosity and the alloy
will also become brittle. Hence, the present invention discloses the use of nickel in

the preferable range of 0.05-1.5 % by weight. An alloy within this range can be cast
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using various casting methods. The color of this alloy becomes bright grey with

increasing nickel content.

The total amount of nickel can be increased to a level not exceeding 6 % by weight
when mixed with tin. The combination with tin at ratio of roughly 3:4 would allow
the viscosity to be maintained. The solderability values of this alloy are shown in
Table 1.

Tin

Tin will improve the solderability and increase the ductility of the alloy. The presenf
invention discloses the use of tin in combination with zinc wherein the total amount
of tin exceeds 0.1 % by weight. However, the amount of tin should not exceed 1 %
by weight. Higher level of tin wiil contribute tdward_s increasing the internal
corrosion of the alloy. Hence, the present<inventiox.1- discloses the inclusion of tin in
the preferable range of 0.1-1 % by weight. The color of this alloy becomes bright

grey with additional tin. The level of tin can be increased to 8 % when mixed

- together with nickel. The solderability values of this alloy are shown in Table 1.

Silver

~Silver may be used to give a shinier color to the alloy. It will also increase the

malleability of the alloy. The present invention discloses the use of silver in

_combination with zinc wherein the total amount of silver exceeds 0.03 % by weight.

‘However, the amount of silver should not exceed 0.5 % by weight as the viscosity of

molten alloy increases with increasing silver content. It becomes difficult to cast with

higher viscosity. Hence, the present invention discloses the inclusion of silver in the

preferable range of 0.03-0.5 % by weight. The solderability values of this alloy are

shown in Table 1.

Bismuth

Bismuth will reduce the porosity of cast part. The present invention discloses the use

- of bismuth in combination with zinc wherein the total amount of bismuth exceeds

0.05 % by weight. However, the amount of bismuth should not exceed 2.5 % by
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weight as the color will turn whitish with increasing bismuth content. Tarnish
resistance is reduced with increasing amount of bismuth. Hence, the present
invention discloses the inclusion of bismuth in the preferable range of 0.05-2.5 % by
weight. Altematively, by adding bismuth to the alloy, copper element may be
replaced from the composition. The solderability values of this alloy are shown in

Table 1.

,Rolhng Process
The present invention further discloses a zinc alloy w1th a high percentage of tin

developed for the rolling process. Tin is needed to improve ductility thus enabling
the alloy to be rolled. For the rolling Aprocess, the present invention discloses the use
of tin in combination with zinc wherein the total amount of tin exceeds 13 % by
-weight to be effective as an alloy as tin content below that percentage cracks easily
duxiﬁg rolling operation. However, the amount of tin need not exceed 30 % by
weight. Hence, the present invention discloses the use of tin for rolling process in ‘f.he
preferable range of 13-30 %. The solderability values of this alloy are shown in
Table 1 '

Table 1. Solderablhty of the alloy at dlfferent compositions.

Composition : Soldering Grade

ln: Zine ' ‘ 1: Zero solderability

al: Aluminum 2: Poor solderability o
- fcu: Copper : 3:Average solderability

mg: Magnesium ' 4: Good solderability

. mni: Nickel : ' ~ 5:Excellent solderability

sn: Stannum (Tin)

ag: Argentum (Sllver) Based on 60 Tin/ 40 Bismuth rod

bi: Bismuth
al 0.75 zn bal ‘ ‘ ' » 3 . 3
al 2 znbal - . : ‘ : 2
al 4.75 zn bal ' ' 1.5
al 0.75 cu 0.45 zn bal ' 3
al 0.75 cu 1.5 zn bal 3.5
al 0.75 cu 3 zn bal . 3.5
‘al2cu0.45znbal : ' 2
al 2 cu 1.5 zn bal ‘ , ' C 2

al2cu3znba1_ : , _ : 2.5
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al 4.75 cu 0.45 zn bal 1.5
al 4.75 cu 1.5 zn bal 1.5
al 4.75 cu 3 zn bal 2
'l 0.75 cu 0.45 mg 0.08 zn bal 3
al 0.75 cu 3 mg 0.08 zn bal 3.5
- @1 4.75 cu 0.45 mg 0.08 zn bal 1.5
al 4.75 cu 3 mg 0.08 zn bal 2
al 0.75 cu 0.45 mg 0.08 ni 0.05 zn bal 3.5
al 0.75 cu 0.45 mg 0.08 ni 1 zn bal 4.5
al 0.75 cu 0.45 mg 0.08 ni 1.5 zn bal 4.5
al 0.75 cu 3 mg 0.08 ni 0.05 zn bal - 4
al 0.75 cu 3 mg 0.08 ni 1 zn bal 45
al 0.75 cu 3 mg 0.08 ni 1.5 zn bal 5
al 4.75 cu 0.45 mg 0.08 ni 0.05 zn bal - 2
al 4.75-cu 0.45 mg 0.08 ni 1 zn bal 3
al 4.75 cu 0.45-mg 0.08 ni 1.5 zn bal 3
al 4.75 cu 3 mg 0.08 ni 0.05 zn bal 2.5
1al 4.75 cu 3 mg 0.08 ni 1 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 1.5 zn bal 3.5
al 0.75 cu 0.45 mg 0.08 ni 0.05 sn 0.1 zn bal 3.5
al 0.75 cu 0.45 mg 0.08 ni 0.05 sn 0.5 znbal 4
al 0.75 cu 0.45 mg 0.08 ni 0.05sn 1 znbal - 4.5
al 0.75 cu 0.45 mg 0.08 ni 1.5 sn 0.1 zn bal 4.5
al 0.75 cu.0.45 mg 0.08 ni 1.5 sn 0.5 zn bal 5
al 0.75 cu 0.45 mg 0.08 ni 1.5 sn 1 zn bal 5
al 0.75 cu 3 mg 0.08 ni 0.05 sn 0.1 zn bal 4
al 0.75 cu 3 mg 0.08 ni 0.05 sn 0.5 zn bal 4.5
al 0.75 cu 3 mg 0.08 ni 0.05 sn 1 zn bal 4.5
1al 0.75 cu 3 mg 0.08 ni 1.5 sn 0.1 zn bal 5
al 0.75 cu 3 mg 0.08 ni 1.5 sn 0.5 zn bal 5
al 0.75 cu 3 mg 0.08 ni 1.5 sn 1 zn bal 5
al 4.75 cu 0.45 mg 0.08 ni 0.05 sn 0.1 zn bal 2
al 4.75 cu 0.45 mg 0.08 ni 0.05 sn 0.5 zn bal 2.5
al 4.75 cu 0.45 mg 0.08 ni 0.05 sn 1 zn bal 2.5
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 0.1 zn bal 3
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 0.5 zn bal 3.5
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 1 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 0.05sn 0.1 znbal . 2.5
al 4.75 cu 3 mg 0.08 ni'0.05sn 0.5 znbal - 3
al 4.75 cu 3 mg 0.08 ni 0.05 sn 1 zn bal 3
al 4.75 cu 3 mg 0.08 ni 1.5 sn 0.1 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 1.5 sn 0.5 zn bal 4
al 4.75 cu 3 mg 0.08 ni 1.5 sn 1 zn bal 4
a1075cu045mg008n1005sn01ag003znbal 3.5
al 0.75 cu 0.45 mg 0.08 ni 0.05 sn 0.1 ag 0.5 zn bal 3.5
al 0.75 cu 0.45 mg 0.08 ni 0.05 sn 1 ag 0.03 zn bal 4
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4
al 0.75 cu 0.45 mg 0.08 ni 1.5 sn 0.1 ag 0.03 zn bal - 4.5
81 0.75 cu 0.45mg 0.08 ni 1.5 sn 0.1 ag 0.5 zn bal 4.5
al 0.75cu 0.45mg 0.08 ni 1.5 sn 1 ag 0.03 zn bal 5
al 0.75 cu 0.45 mg 0.08 ni 1.5 sn'1 ag 0.5 zn bal 5
al 0.75 cu 3 mg 0.08 ni 0.05 sn 0.1 ag 0.03 zn bal 4
al 0.75 cu 3 mg 0.08 ni 0.05 sn 0.1 ag 0.5 zn bal 4
al 0.75 cu 3 mg 0.08 ni 0.05 sn 1 ag 0.03 zn bal 4.5
al 0.75 cu 3 mg 0.08 ni 0.05 sn 1 ag 0.5 zn bal 4.5
al 0.75 cu 3 mg 0.08 ni 1.5 sn 0.1 ag 0.03 zn bal 5
al 0.75 cu 3 mg 0.08 ni 1.5 sn 0.1 ag 0.5 zn bal 5
1al 0.75 cu 3 mg 0.08 ni 1.5 sn 1 ag 0.03 zn bal 5
al 0.75 cu 3 mg 0.08 ni 1.5sn 1 ag 0.5 zn bal 5
al 4.75 cu 0.45'mg 0.08 ni 0.05 sn 0.1 ag 0.03 zn bal 2
al 4.75 cu 0.45 mg 0.08 ni 0.05 sn 0.1 ag 0.5 zn bal 2
al 4.75 cu 0.45 mg 0.08 ni 0.05'sn 1 ag 0.03 zn bal 2.5
al 4.75 cu 0.45 mg 0.08 ni 0.05 sn 1 ag 0.5 zn bal 2.5
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 0.1 ag 0.03 zn bal 3
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 0.1 ag 0.5 zn bal 3
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 1 ag 0.03 zn bal 3.5
al 4.75 cu 0.45 mg 0.08 ni 1.5 sn 1 ag 0.5 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 0.05 sn 0.1 ag 0.03 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 0.05 sn 0.1 ag 0.5 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 0.05 sn 1 ag 0.03 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 0.05 sn 1 ag 0.5 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 1.5 sn 0.1 ag 0.03 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 1.5 sn 0.1 ag 0.5 zn bal 3.5

al 4.75 cu 3 mg 0.08 ni 1.5 sn 1 ag 0.03 zn bal

al 4.75 cu 3 mg 0.08 ni 1.5 sn 1 ag 0.5 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 bi 0.05 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 bi 1 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 bi 2.5 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 bi 0.05 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 bi 1 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 bi 2.5 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 bi 0.05 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 bi 1 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 bi 2.5 zn bal

-l 0.75 cu 3 mg 0.08 ni 1.5 bi 0.05 zn bal

al 0.75 cu3 mg 0.08 ni 1.5 bi 1 zn bal

fal 0.75 cu 3 mg 0.08 ni 1.5 bi 2.5 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 bi 0.05 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 bi 1 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 bi 2.5 zn bal

al 4.75 cu 0.45 mg 0.08 ni 1.5 bi 0.05 zn bal

' Alals|lW|w|w
e R D e e R e B R B Es N o P e N E B

1475 cu 0.45 mg 0.08 ni 1.5 bi 1 zn bal
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al 4.75 cu 3 mg 0.08 ni 0.05 bi 0.05 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 0.05 bi 1 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni 0.05 bi 2.5 zn bal 2.5
al 4.75 cu 3 mg 0.08 ni'1.5 bi 0.05 zn bal 3.5
al 4.75 cu3 mg 0.08 ni 1.5 bi 1 zn bal 3.5
al 4.75 cu 3 mg 0.08 ni 1.5 bi 2.5 zn bal 3.5
al 0.75 mg 0.08 ni 0.05 bi 0.05 zn bal 3.5
al 0.75 mg 0.08 ni 0.05 bi 1 zn bal 3.5
al 0.75 mg 0.08 ni 0.05 bi 2.5 zn bal 3.5
al 0.75 mg 0.08 ni 1.5 bi 0.05 zn bal 4.5
al 0.75 mg 0.08 ni 1.5 bi 1 zn bal 4.5

al 0.75 mg 0.08 ni 1.5 bi 2.5 zn bal

‘al 4.75 mg 0.08 ni 0.05 bi 0.05 zn bal

al 4.75 mg 0.08 ni 0.05bi’l znbal -

al 4.75 mg 0.08 ni 0.05 bi 2.5 zn bal -

al 4.75 mg 0.08 ni 1.5 bi 0.05 zn bal

- @l 4.75mg 0.08 ni 1.5bi 1 zn bal

al 4.75 mg 0.08 ni 1.5 bi 2.5-zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 ag 0.03 sn 13 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 ag 0.03 sn 30 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 ag 0.5 sn 13 zn bal

al 0.75 cu 0.45 mg 0.08 ni 0.05 ag 0.5 sn 30 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 ag 0.03 sn 13 zn bal

- 1al 0.75 cu 0.45 mg 0.08 ni 1.5 ag 0.03 sn 30 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 ag 0.5 sn 13 zn bal

al 0.75 cu 0.45 mg 0.08 ni 1.5 ag 0.5 sn 30 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 ag 0.03 sn 13 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 ag 0.03 sn 30 zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 ag 0.5 sn 13-zn bal

al 0.75 cu 3 mg 0.08 ni 0.05 ag 0.5 sn 20 zn bal

al 0.75 cu 3 mg 0.08 ni 1.5 ag 0.03 sn 13 zn bal

al 0.75 cu 3 mg 0.08 ni 1.5 ag 0.03 sn 30 zn bal

al 0.75 cu 3 mg 0.08 ni 1.5 ag 0.5 sn'13 zn bal

al 0.75 cu3 mg 0.08 ni 1.5 ag 0.5 sn 30 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 ag 0.03 sn 13 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 ag 0.03 sn 30 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 ag 0.5 sn 13 zn bal

al 4.75 cu 0.45 mg 0.08 ni 0.05 ag 0.5 sn 30 zn bal

a1 4.75 cu 0.45 mg 0.08 ni 1.5 ag 0.03 sn 13 zn bal

al 4.75 cu 0.45 mg 0.08 ni 1.5 ag 0.03 sn 30 zn bal

al 4.75 cu 0.45 mg 0.08 ni 1.5 ag 0.5 sn 13 zn bal

al 4.75 cu 0.45'mg 0.08 ni 1.5 ag 0.5 sn 30 zn bal

al 4.75 cu 3 mg 0.08 ni 0.05 ag 0.03 sn 13 zn bal

al 4.75 cu 3 mg.0.08 ni 0.05 ag 0.03 sn 30 zn bal

al 4.75 cu 3 mg 0.08 ni 0.05 ag 0.5 sn 13 zn bal
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al 4.75 cu 3 mg 0.08 ni 1.5 ag 0.03 sn 13 zn bal

al 4.75 cu 3 mg 0.08 ni 1.5 ag 0.03 sn 30 zn bal

@l 4.75cu3 mg0.08ni 1.5 ag 0.5 sn 13 zn bal

al 4.75 cu 3 mg 0.08 ni 1.5 ag 0.5 sn 30 zn bal

mg 0.15 ag 0.03 zn bal

mg 0.15 ag 0.5 zn bal

mg 0.40 ag 0.03 zn bal

mg 0.40 ag 0.5 zn bal

mg 0.15 ag 0.03 bi .05 zn bal

mg 0.15 ag 0.03 bi 2.5 zn bal

mg 0.15 ag 0.5 bi 0.05 zn bal

mg 0.15 ag 0.5 bi 2.5 zn bal

mg 0.40 ag 0.03 bi 0.05 zn bal

mg 0.40 ag 0.03 bi 2.5 zn bal

‘mg 0.40 ag 0.5 bi 0.05 zn bal

mg 0.40 ag 0.5 bi 2.5 zn bal

mg 0.15 ag 0.03 sn 0.1 zn bal

mg 0.15 ag 0.03 sn 1.0 zn bal

mg 0.15 ag 0.5 sn 0.1 zn bal

'mg 0.15 ag 0.5 sn 1.0 zn bal

mg 0.40 ag 0.03 sn 0.1 zn bal

mg.0.40 ag 0.03 sn 1.0 zn bal .

mg 0.40 ag 0.5 sn 0.1 zn bal

mg 0.40 ag 0.5 sn 1.0 zn bal

mg 0.15 ag 0.03 sn 0.3 ni 0.3 zn bal

mg 0.15 ag 0.03 sn 0.3 ni 6.0 zn bal

mg 0.15 ag 0.03 sn 8.0 ni 0.3 zn bal

mg 0.15 ag 0.03 sn 8.0 ni 6.0 zn bal

mg 0.15 ag 0.5 sn 0.3 ni 0.3 zn bal

mg 0.15 ag 0.5 sn 0.3 ni 6.0 zn bal

mg 0.15 ag 0.5 sn 8.0 ni 0.3 zn bal

 Img 0.15 ag 0.5 sn 8.0 ni 6.0 zn bal

mg 0.4 ag 0.03 sn 0.3 ni 0.3 zn bal

mg 0.4 ag 0.03 sn 0.3 ni 6.0 zn bal

mg 0.4 ag 0.03 sn 8.0 ni 0.3 zn bal

mg 0.4 ag 0.03 sn 8.0 ni 6.0 zn bal

mg 0.4 ag 0.5 sn 0.3 ni 0.3 zn bal

mg 0.4 ag 0.5sn 0.3 ni 6.0 zn bal -

mg 0.4 ag 0.5 sn 8.0 ni 0.3 zn bal

A R e R R A R N R R A F A TRV T EVL R RV R RV R RV RO T RV R (R RV N RV NV N RN RV N KO N R LV N RO I A VR IV Y K I R Y L T T

mg 0.4 ag 0.5 sn 8.0 ni 6.0 zn bal
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Sheet Rolling Operations .
Sheet rolling operations have been conducted using 17.78 x 12.70 x 1.27 cm (7 x 5 x

Y inches) sheet made from the disclosed alloy. Final sheet thickness is around 2 mm.

Reasonably good folled sheets were obtained.

The present invention discloses a zinc alloy that has a wide application and can be
used in the design and productiori of a varied range of functional and ornamental
-products. Example of the productsv include range of hardware, such as fumitufe,_
household articles, counter-tops, architectural hardware, interior and exterior
decorative accessories, gardening goods and components for lightings and fixtures.
The disclosed zinc alloy is also suitable for producing a wide range of giftware. It

may also be used as an alternative to and substitute for tin alloys.



10

15

20

25

30

WO 2010/082811 PCT/MY2010/000011

14

CLAIMS

L.

An alloy comprising of, by weight, 0.75-4.75 % of alumimim, 0.45-3 % of

~copper, 0.07-0.09 % of magnesium, 0.05-1.5 % of nickel or any combination

‘thereof and the balance being zinc.

10.

11.

The élloy' according to claim 1 wherein said zinc is preferably at a purity of

99.995 %.
The alloy according to claim 1 further comprising of, by weight, 0.1-1 % of tin.

The alloy' according to claim 1 further comprising 6f, by weight, 0.03-0.5 % of

silver.

The alloy according to claim 1 further comprising of, By weight, 0.1-1 % of tin
and 0.03-0.5 % of silver.

‘'The alloy according to claim 1 further comprising of, by weight, 0.05-2.5 % of

bismuth.

The alloy according to claim 1 further comprising of, by weight, 0.05-2.5 % of
bismuth without 0.45-3 % of copper.

The alloy according to claim 1 further comprising of, by weight, 13-30 % of tin.

The alloy according to claim 1 further comprising of, by weight, 13-30 % of tin
and 0.03-0.5 % of silver. )

The alloy according to claims 8 and 9 wherein the said alloy can be rolled.

An alloy comprising of, by weight, 0.15-0.40 % of magnesmm 0.03-0.5 % of

silver or any combination thereof and the balance being zinc.
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12.

13.

14.

15.

16.

17.

18.

19.
the production of a wide range of furniture, household articles, architectural |

15

The alloy according to claim 11 further comprising of, by wéight, 0.05-2.5 % of
bismuth. . '

The alloy according to claim 11 further comprising of, by weight, 0.1-1 % of tin.

The alloy according to claim 11 further comprising of, by weight, 0.05-2.5 % of
bismuth and 0.1-1 % of tin.

An alloy comprising of, by weight, 0.15-0.40 % of magnesium, 0.03-0.5 % of
silver, 0.3-8.0 % of tin, 0.3-6.0 % of nickel or any combination thereof and the

balance being zinc.

The alloy accordihg to claim 15 further cdmprising of, by Weight, 0.05-2.5 % of

bismuth.

The alloy according to any of the preceding claims wherein the alloy is used for

the production of articles by casting.

The alloy according to any of the preceding claims wherein the alloy is used for
the pro’duction'of a wide range of hardware, functional and decorative accessories
or giftware. '

The alloy according to any of the preceding claims wherein the alloy is used for

hardware, interior and exterior decorative articles, gardening goods or lightings

- and parts and fittings thereof.

- 20.

The alloy accordiﬁg to any of the preceding claims wherein the alloy is suitable

for the substitution of tin alloys.
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AMENDED CLAIMS

received by the International Bureau on 06 July 2010 (06.07.10)

An alloy comprising of, by weight, 0.15-0.40% of magnesium, 0.03-0.5% of

silver, 0.05-2.5% of bismuth, 0.1-1% of tin and the balance being zinc.

The alloy comprising of, by weight, 0.15-0.40% of maguesium, 0.03-0.5% of
silver, 0.3-8.0% of tin, 0.3-6.0% of nickel, 0.05-2.5% of bismuth and the balance _

being zinc.

An alloy comprising of, by weight, 0.75-4.75% of aluminium, 0.45-3.0% of
copper, 0.07-0.09% of magnesium, 0.05-1.5% of nickel, 13-30% of tin and 0.03-

0.5% of silver and the balance being zinc, wherein the said alloy can be rolled.

The alloy according to claims 1-3 wherein the alloy is used for the production of

articles by casting,

The alloy according (o claims 1-3 wherein the alloy is uscd for the production of a

wide range of hardware, functional and decorative accessories or giftware.
The alloy according to claims 1-3 wherein the alloy is used for the production of
furniture, houschold articles, architcctural hardware, interior and exterior

decorative articles, gardening goods or lightings and parts and [ittings thereof

The alloy according to claims 1-3 wherein the alloy is suitable for the substitution

of tin alloys.

AMENDED SHEET (ARTICLE 19)
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Supplemental Box 1
(To be used when the space in any of Boxes I to 1V is not sufficient)

Continuation of Box No: 111

Claims 1-20 relate to multitudinous inventiens.

The independent claims define different alloys by mtroducmg dlfferent elements. For example Al, A5 and A6 are
conS|dered as different alloys where

o AL(0.75-4.75%) Cu (0.45-3%) Mg (0.07-0.09%)Ni (0.05-1 5%) Zn(bal))...... one of the alloys interpreted from
clalm *

AS: Mg (0.15-0.4%) Ag (0.03-0.5%) Zn (bal) )................... ..... e — one of the alloys iﬁterp'reted from
claim 11* ' o
A6: Mg (0:15-0.4%) Ag (0.03-0.5%) Sn (0.3-8%) Ni (0.3- 6%) Zn (bal))......... one of the alloys interpreted from

claim 15*

Further, the dependent claims appended to each of the independent claims define different alloys by introducing
different elements where each independeit claim defines a large number of alloys. For example A1, A7 and A8 are
onsndered as different alloys where

1 A1(0.75-4. 75%) Cu (0.45-3%) Mg (0:07-0. 09%) Ni (0. 05 1.5%) Zn (bal),.........coe "one of the alloys interpreted
from claim 1* , 7
AT7: Al(0.75-4.75%) Cu (0.45-3%) Mg (0.07-0.09%) Ni' (0 05-1. S%) Sn (0.1- 1%) Zn (bal)...... alloy defined by claim
3 (appended to claim 1 Y when claim 1 is interpreted as alloy A'1* : g ' A '
A8: Al (0.75-4.75%) Cu (0.45-3%) Mg (0.07-0.09%) Ni (0.05-1.5%) Ag (0.03-0. 5%) Zn (bal) alloy defined by
claim 4 (appended to claim 1) when claim 1 is interpreted as alloy A1*

-1 Also, the dependent claims appended to each. of the independent claims define different alloys by introducing the same

_ | elements in different composition ranges where each independent claim defines a large number of alloys. For example
Al A7 and A9 are considered as different alloys where

' : Al (0.75-4.75%) Cu (0.45-3%) Mg (0.07-0.09%) Ni (0.05- l 5%) Zn (bal) ....... one ofthe alloys interpreted from

clalm 1* ’

A7 Al(0.75- a. 75%) Cu (0.45-3%) Mg (0.07-0.09%) Ni (0.05-1.5%) Sn (0.1-1%) Zn (bal)..... alloy defined by claim

3 (appended to claim | ) when claim 1 is interpreted as alloy A1*

A9: Al (0.75-4.75%) Cu (0.45-3%) Mg (0.07:0.09%) Ni (0.05-1.5%) Sn (]3 30%) Zn (bal) alloy defined by claim 8

‘(appended to clalm 1 ) when claim I is lnterpreted as alloy Al*

*It is noted here that the phrase “or any combination thereof” in lndependent clalms 1, 11 and 15 renders the claims
with indeterminate scope. For example the mdependent claim 1 deﬁnes a large number of alloys, a selection-of which
is listed below

Al Al(0.75-4.75%) Cu (0.45-3%) Mg (0.07-0. 09%)N| (0. 05 1. 5%)Zn {(bal)

A2: Al(0.75-4.75%) Zn (bal)

A3: Al(0.75-4.75%) Cu (0.45-3%) Zn (bal)

A4: Cu(0.45-3%) Zn (bal)
Thus, each of the independent claims 1, 11 and 15 relates to multitudinous alloys.

Therefore, claims 1-20 relate to multitudinous alloys.
In the above groups of claims, there is no common feature because each group relates to a different alloy. Therefore

there is no special technical feature present in the claims and the requnrements for umty of invention are consequently
not satlsﬁed a przort
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