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' 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.

.. Alloys 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 consistinz 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--.
8

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
selenjum. However, in this latter case the in-

- ‘creased tensile strength can be secured only at

marked expense of the ductility over that secured

original xine. Atthcameumethecombination
of silver and metal of the group in conjunction
with the copper has a marked effect in increasing

. the tensile strength as comipared to the binary

10

" ‘effect of ‘markedly

zine~copper alloy. and secures & somewhat bettér g

tensile strength than the ternary alloy consisting
of zinc, copper and metal of the group. Also the
stsbﬂityotthealloylnremeotiomnntammgits
tensile strength and ductility with age is much.
improved as compared to the binary ﬂnc-eopper
alloy or the same with met.;l of the group added
thereto, ‘The silver also
the toughness of
the alloy meastired by its resistance to shock or
impect Joading, such toughness being mdntained
as the alloy ages. .
In general the improved u.no!! are character-

ized by high tensile strength and unusual duc-.
. 4ility in the hot rolled ‘and annealed conditions,

20 muungthesuoysusetulin:ﬁsunmwheremb- )

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 silver, 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 & tensile strength of about
. 17,000 pounds per square inch and a ductility
. correspouding to 45% elongation in 2 inches, and

jected to moderately high tures, say up :
t0 300° ¥ They are also stable in respect to
maintaining their linear dimensions with age, and -
are not subject to intergranular corrosion. -The

23 stability of the improved alloys is satisfactoty in

respect. to all their physical properties, and in
tactthetouzhneumdhishredstmeewshock
rimpactloadingtendtomcreuentherthan
diminish with age. '

30 . wor example, by varying the proportions of

adding 1% copper to the xinc will raise its tensile -

strength in the hot-rolled condition to about
.. 29,000 pounds per aquare inch, the ductility ap- .

" proximately remaining the same. Adding 0.2%

metal of the group mentioned with this amount
of copper will increase the tensile strength of the

zinc in the hot rolled condition to 34,000 pounds - .

ubout the same f.emﬂe strencth a8 wben the sil--‘_f .

ver is omitted, lndtheducunt!wﬂlbenhed
s value corresponding to 50% elongation in
inches, in other words, a bemr ductinty
that of the original sine. - _
Inzenerdthroushoutthermtu’ot std
ents of the improved alloy the silver will correct
decrease in ductility tendied to be caused by.

=N Y

‘the addition of metal of the group mentioned
~ . snd secure & ductility superior to- that of the

ccmuﬁx-l .

copper, silver and metal of the group within the
ranges of 1 to 5% copper, 0.05 to 0.3% sllver, and
0.02 t0.0.8% metalotthemupitlspouibleto
obtain alloys having in the hot rolled condition

f5tensﬂeutren8thsotrromabout35000tobzooo

f sponding to from about 50 to .55% elongation in

2 inches and.a toughness meastred by impact

the'very valuable




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
desiredpropertleswmbesecuredwlth about 0.07
to 0.15% silver.

The excellenit properties of the improved alloys
in the hot rolled and annealed condifions are
exhibited by the following table:

Tenslle | Feroent Tenelle Peroent

Per. | Por. | Per- | stemngth | SO0 | Snefey | 7 Toctee

' fled | " hot .| forlhr.’ | ato0e* .

: . "_ rolled p.s. L lot'lhr,
o {0 |0 | 1700 45 8,000 4
1 ]008]| 01 34,000 50 31,000 8
1 0.75| 01| 37,000 { 56 33,000 - 42
5 0.05] 0.1 46,000 50 40,000 . 40
] 0.75| 0.1] 48,000 50 41,000 40

*. It will be understood that, within the scope of
the appended claims, other elements may be
added to the improved -alloy for modifying its
properties- or securing additional properties, so
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by superlor tensile strength, ductility and tough-
riess in the annealed condition as compared to
zine, having, approximately, 0.1 to 55% 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 98.8%.
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 83.6 to 99.8% of the alloy.

8. Hot and cold workable alloys, characterized
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 zinec.

4. Hot and cold workable alloys, character-
ized by superior tensile strength, ductility and
toughness in the annealed condition as com-

_pared to zinc and by resistance to self annealing

23

long as the characteristics imparted by the cop- -

per, silver and 'metal of the grovp mentioned are
not destroyed.
I claim:

1. Eotundeoldworkableamm chmcterued 30

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 zelenium, the balance constituting approxi-.
mately 95.9 to 98.4% of the alloy being substan :
"tally - zlnc
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