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by invention, which relates to zinc base alloys 
and has among its objects the provision of a sinc 
base alloy of improved characteristics, will be best 
understood from the following description, while 
the scope of the invention will be more particu 
larly pointed out in the appended claims. 
Aloys according to the invention contain 0.1 

to 5.5% copper, 0.05, to 0.3% silver, and 0.02. to 
0.8% metal of the group consisting of tellurium . 
and selenium. . . 
Applicant has found that the tensile strength 

of zinc can be markedly increased by adding small . 
amounts of copper to it without any marked de 
crease in the ductility unless the amount of cop 
per exceeds about 2.7%. He has also found that 
the tensile strength of zinc can be further.in 
creased by adding with the copper small amounts 
of metal of the group consisting of tellurium and 
selenium. However, in this latter case the in 
creased tensile strength can be secured only at 
marked expense of the ductility over that secured 
by increasing the tensile strength by adding cop 
per alone. Further, he has found that if a small 
amount of silver is added with the copper and 
metal of the group mentioned, although roughly 
the same tensile strength is secured as in the ab 
sence of adver, the silver nevertheless corrects the 
decrease in ductility caused by the addition of 
metal of the group. For example, sinc in the hot. 
rolled condition has a tensile strength of about 
17,000 pounds per square inch and a ductility 
corresponding to 45% elongation in 2-inches, and 
adding 1% copper to the sinc will raise its tensile 
strength in the hot-rolled condition to about 
29,000 pounds per square inch, the ductility ap 

about the same tensile strength as when the 
ver is omitted, and the ductility will be raised to: 
a value corresponding to 9% elonsation in 2 
inches, in other words, a better ductility thari. 
that of the original inc. inteneral throughout the ranges of constitu 
ents of the improved alloy the silver will correct the de dutyield tect ------- 

the addition of metal of the roupientoried 
and secure a du 

edtest for determining 

tendestrength in the hotrolled condition of . 
36,000 pounds per square inch, that is to say, 

si-. 

original sinc. At the same time the combination 
of silver and metal of the group in conjunction 
with the copper has a marked effect in increasing 
the tensile strength as compared to the binary 
zinc-copper alloy, and secures a somewhat better 
tensile strength than the ternary alloy consisting 
of zinc, copper and metal of the group. Also the 
stability of the alloy in respect to maintaining its 
tensile strength and ductility with age is much. . 

to improved as compared to the binary sinc-copper 
alloy or the same with metal of the group added 
thereto. The silver also is the very valuable 
effect of markedly the toughness of 
the alloy measured by its resistance to shock or 

ls impact loading, such toughness being maintained 
as the alloy ages. . 1 . . . 

In general the improved alloys are character 
ized by high tensile strength and unusual duc 
tility in the hot rolled and annealed conditions, 

to mains the alloys useful in ties where sub jected to moderately high temperatures, say up. 
to 300 F. They are also stable in respect to 
maintaining their linear dimensions with age, and . 
are not subject to intergranular corrosion. The Y 

25 stability of the improved alloys is satisfactory in 
respect to all their physical properties, and in 
fact the toughness and high resistance to shock 
or impact leading tend to increase rather than 
diminish with age. 0 or example, by varying the proportions of 
copper, silver and metal of the group within the 
ranges of 1 to 5% copper, 0.05 to 0.3% silver, and 
0.02 to 0.8% metal of the group'it is possible to 
obtain alloys having in the hot roiled condition 

35 tensile strengths of from about 35,000 to 52,000 
sponding to from about 50 to 55% elongation in 
2 inches and, a toughneep measured by impact 

sidic 
and its alloys, the improved alloys will have ten. 
sile strengths of from about $9000 

rolled cold pasticity to be readily hot d 
into aheets. The most satisfactory alloy in re-. spect to properties parted by dwig cloists ope, on tools 

ty superior to that of the s silver, and 0.05 to 0.5% metal of the group men . 



2 8,880, 
tioned. The alloys do not self anneal during 
cold working when the amount of copper is 1.5% 
or more. Whether the alloys are to be hot or 
cold worked best results in regard to securing 
desired properties will be secured with about 0.07 
to 

in 
exhibited by the following table: 

the appended claims, other, elements may be 

0.15% silver, 
The excellent properties of the improved alloys 
the hot rolled and annealed conditions are 

O 

15 

20 

It will be understood that, within the scope of 
added to the improved alloy for modifying its 
properties or securing additional properties, so 25 
long as the characteristics imparted by the cop 
per, silver and metal of the group mentioned are 
not destroyed. 

claim: 
1. Hot and cold workable alloys, characterised 30 

O 

by superior tensile strength, ductity and tough 
ness in the annealed condition as compared to 
zinc, having, approximately, 0.1 to 5.5% copper, 
0.05 to 0.3% silver, 0.02 to 0.8% metal of the 
group consisting of tellurium and selenium, the 
balance constituting approximately 93.4 to 99.8%. 
of the alloy being substantially zinc. 

2. Zinz base alloys according to claim 1 having 
about 0.07 to 0.15% silver, the balance constitut 
ing approximately 93.6 to 99.8% of the alloy. 

3. Hot and cold workable alloys, characterised. 
by superior tensile strength, ductility and tough 
ness in the annealed condition as compared to 
zinc, having 1 to 5% copper, about 0.1% silver, 
and 0.05 to 0.75% metal of the group consisting 
of tellurium and selenium, the balance consti 
tuting approximately 94.2 to 98.9% of the alloy 
being substantially zinc. 

4. Bot and cold workable alloys, character 
ized by superior tense strength, ductility and 
toughness in the annealed condition as com 
pared to zinc and by resistance to self annealing 
when cold worked, having, approximately, 1.5 to 
3.5% copper, 0.07 to 0.15% silver, and 0.05 to 
0.5% metal of the group consisting of tellurium 
and selenium, the balance constituting approxi-. 
mately 95.9 to 98.4% of the alloy being substan- . 
tially zinc. 
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