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2 Claims.

This invention relates to titanium-base alloys

and, more particularly, to titanium-base alloys -

characterizeq by geod machining properties.

In the past, little has Heen known concern-
ing the machinability of titanium metal and,
consequently, there is practically no information
relative to machinable alloys of titanium. Sep-
arate publications have compared the machin-
ability of titanium to that of stainless steel, in
one instance, and to that of free-machining
stainless steel in another instance. Since the
machinability of stainless stee] and free-machin-
Ing stainless steel differ by a factor of about
two, it will be apparent that the actual machin-
ability of titanium metal is a somewhat contro-
versial subject. In view of recent interest in
titanium alloys ang their applications, it has
become increasingly desirable that information
relative to the machinability of titanium alloys
be obtained angd that titanium alloys having
£00d machining properties be developed.

It is, therefore, an object of this invention
to provide alloys of titanium which are readily
machinable,

I; is a further object of this invention to pro-
vide free-machining alloys of titanium compris-
ing titanium ang an element having low solu~
bility in titanium,

Yet another object of this invention is to pro-
vide free-machi ing alloys comprising titanium
and tellurium.

Other objects and advantages of thig invention
will be apparent, in view of the following detailed
description thereof: :

In general, this Invention relates to free-ma-~
chining titanium-base alloys comprising titani-
um, and from about 0.02% to about 0.459% tel-
lurium, particularly alloys containing from 0.059%
t0 0.40% tellurium.

The introduction of tellurium as an alloying
element in titanium presents substantial difficul-
ty because of the low boiling point and high
vapor pressure of tellurium. For this reason,
it is desirable to form a master alloy of titanium
and tellurium to provide g relatively high-boil-
ing point compound for subsequent addition to
the melts used in breparing the alloys of this
invention. The master alloys are readily ob-
tained by a process wherein tellurium powder
is mixed with fines from crushed titanium sponge
and the resulting mixture encapsulated in Vycor
glass under partia] pressure of argon, and then
subjected to controlled heating, In ‘the tem-
perature range of from 950° F. to 1000° F,
the tellurium reacts exothermally wity the ti-
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tanium, producing compounds having a metallic
appearance.- These compounds, or master alloys,
may. then -be used in preparing titanium-tel-
lurium. aloys of any desired composition,

Ti-Te ‘alloys -of the present invention. have
been prepared and evaluated for machinability
with results ag tabulated in Table I below., Two
common types of machining operations have
been used in evaluating the machining proper-
ties of the present alloys. These two operations,
turning on a lathe and cutting with g saw, are-
believed to be representative machining opera-~
tions and to afford 2 reasonable evaluation of
relative machinability., Datg,
I are reported on the basis of the machinability
of unalloyed titanium as & reference. A valye

The exact index value is conveniently computed
from observed values obtained during lathe tests.
For example, the lathe-test index may be com-
puted from the average feed by an equation, as
follows:

_ Avg. feed on alloy
Index=100x Avg. feed on standarq

Table I

-

Composition,! Percent Te Latheejx‘est Saw %‘:St

Onalloyed. ..ooeeee
0.0

! Balanee titanium,

Lathe tests reported above were made on g
specia} type lathe pbrovided with elements for

attendant loss of Mmechanical properties,
Table IT below shows that .mechaniea] proper-
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ties are generally improved by the tellurium ad-

ditions of this invention:

Table II

S —

- Ultimate {0.2Percent) Elonga- Reduc- | Vickers

G%ﬁgo‘m- s'{;‘ensilt% S(;Ym%,h tion,tl’_er- tli;m of | Hard-

! rength,; Streng cent in 168, ness

Percent Te p.s. 1. p.s. L "\ 1-inch Perceﬁt Number
Unslloyed..-.| 75,400 54,300 29 51 183
0.07- o cmceaeme 80,600 | 66,000 30 55 201
0.16. - cceommnn "200 | 64,000 29 45 204
027 eeeee 79, 200 60, 000 27 45 190
[1X- 7 SR 78, 600 §4, 500 28 44 203

1 Balance essentially all titanium. .

From Table IT it is clear that the alloys of
this invention possess increased tensile strength
and yield strength, as compared with unalloyed
titanium, and retain excellent ductility proper-
ties without sacrifice of hardness. :

Tt will be clear that useful alloys with increased
properties of machinability and good machina-
bility and good mechanical properties have been
disclosed herein. It will be understood that the
particular properties and descriptions are not
intended to limit the scope of the invention but
are presented for illustrative vurposes only. The
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titanium used in preparing the alloys of the pres-
ent invention may be produced by either the
magnesium-reduction method or by the iodide
process, or in any other way, and may contain
small amounts of impurities, such as carbon, iron,
and nitrogen. :

What is claimed is:

1. A titanium-base alloy consisting essentially
of from .02% to .45% tellurium, balance titani-
um, characterized by an improved machinability
of at least 104 as determined by a lathe test as
compared with 100 for an unalloyed titanium
specimen. - .

9. A titanium-base alloy consisting essentially
of from 05% to 40% tellurium, balance titani-
um, characterized by an improved machinability
of at least 104 as determined by a lathe test as
compared with 100 for an unalioyed titanium

specimen. :
HARRY P. CROFT.
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