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This invention relates to titanium-base alloys
and, mor¢ particularly, to titanium-base alloys
containing chromium and carbon, and is a con-
tinuation-in-part of co-pending application, Se-
rial No. 36,434, filed July 1, 1948, now abandoned.

It has become generally recognized that tita-
nium metal possesses valuable properties which
render it desirable for various structural uses and
for other purposes. For example, the metal has
an excellent strength/weight ratio, good corro-
sion properties, and is useful for high-tempera-
ture applications. However, these various prop-
erties of titanium are not ordinarily subject to
adjustment to meet specific requirements imposed
by particular applications. For this reason then,
as well as for purposes of improving the proper-
ties of the base metal, it is desirable to produce
alloys of titanium which will possess desired prop-
erties in the required degree, or which will re-
spond to heat treatment, or other methods for
enhancing a particular quality (characteristic)
or property.

It is accordingly an object of this invention to
provide alloys of titanium containing chromium
and carbon.

It is another object of this invention to provide
titanium-chromium-carbon alloys having desir-
able properties for structural or other purposes.

Yet another object of this invention ig to pro-
duce titanium-chromium-carbon alloys which
are responsive to heat treatment.

Other objects and advantages of the present
invention will be apparent in view of the follow-
ing detailed description thereof.

In general, this invention relates to alloys of
titanium containing chromium and carbon. In
particular, the invention relates to titanium al-
loys containing from about 1.5% to about 7.5%
chromium and from about 0.2% to about 0.6%
carbon. A preferred range of from 2.56% to 5.0%
chromium and 0.25% to 0.5% carbon has also
been established.

Titanium-chromium-carbon alloys may be pre-
pared in accordance with present-day melting
techniques which form no part of the present in-
vention and need not be discussed further here.

Table I below lists typical values obtained in
physical tests of titanium-chromium-carbon al-
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loys. Properties listed are the as-hot-rolled
values (at 1450° F.).

Table I
Composition !
Elonga-
Tensile
Intended Actual 2 Strength, (!;i.on,At V.H.N.
i pereen
p. 81 in 1-in,
Percent | Percent| Percent
¥ Cr
25 0.25 2.25 141, 400 7.5 305
2.5 0.25 2.28 171, 200 8.0 336
3.5 Q.25 3.23 160, 200 5.0 262
5.0 0. 25 4.94 179, 900 5.0 349
5.0 0.25 4.27 158, 100 6.5 288
10.0 0.25 9. 40 179, 400 3.5 383
15.0 0.25 14. 40 171, 000 6.0 346
2.5 0.50 2.15 128, 200 1.5 245
3.5 0.50 3.35 146, 900 7.0 266
5.0 0. 50 4.21 155, 300 5.0 280
1 Balance Ti.

2 No analysis made for C.

From the table above, it will be apparent that
titanium-chromium-carbon alloys in the preferred
range possess good tensile properties combined
with sufficient ductility to permit ordinary work-
ing of the alloys. Furthermore, alloys in the
range 1.5% to 7.5% chromium, 0.2% to 0.6% car-
bon, the balance essentially all titanium, possess
these properties, although to a slightly lesser de-
gree. These alloys also have the corrosion re-
sistance and other desirable properties ordinarily
imputed to titanium and titanium alloys.

That the alloys of the present invention re-
spond to heat treatment is indicated by the data
in Table II, wherein it will be noted that the hard-
ness is generally increased by heat treatment at
temperatures in the range 1450° F. to 1750° F,
and also by aging at 750° F. for various periods
of time ranging from two to twelve hours. The
particular heat treatment which effected the
hardness changes reported consisted of heating
specimens in air for 30 minutes at the desig-
nated temperature and then quenching in cold
water. Each value reported represents the av-
erage of at least five readings taken at the center

of a cross-section perpendicular to the direction

of rolling.
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Table 11
Composition
Vicker’s Hardness Number After Heat V. H. N. a3 Hot-Rolled and Aged
V.H.N Treatment * At— at 750° F. for—
Intended Actual as Hot- A“S’%
Rolled 1,460° F.

Percent | Parcent| Percent! Percent 1,450° | 1,550° | 1,600° | 1,850° { 1,700° { 1,750° 0 2 4 8 12
Cr C Cr (o] F. F, F. F. F, F. |Hours|Hours|Hours|Hours| Hours
2.5 0.25 2.25 P 306 | -...- 301 318 314 ar 339 369 305 . 318 - -
2.5 0.25 2.28 0.28 336 304 307 . o - . 377 326 35¢ 363 366 327
3.5 0.25 3.23 . 262 1 .. 312 332 320 321 319 380 262 - 345 . ————
5.0 0.28 4.94 0.25 349 353 386 . - . - 392 353 383 387 398 352
5.0 0.25 4,27 _ 288 La.... 310 376 303 309 312 314 288 - 357 - I

1.0 | 0.25 8.40 0. 28 383 443 326 . . R i 333 378 506 503 482 456
15.0 0.25 | 14.40 0.13 346 337 334 - . e 370 317 465 458 488 427
2.5 0.5 2.15 - 245 .. 257 201 204 297 306 302 245 . 301 . —-———
3.5 0.5 3.35 - 266 206 2905 277 311 313 336 266 - 321 . -
5.0 0.5 4,21 - 280 355 305 301 352 448 368 280 - 365 - J—

1 Balance titanium,

2 Held at indicated temperature for 30 minutes and quenched in cold water,

It will now be apparent that new and useful gp

alloys of titanium, chromium, and carbon have
been described wherefore it will be obvious to
those skilled in the art that certain slight changes
may be made without departing from the scope

of this invention which is hereinafter defined in o5

the claims.

What is claimed is:

1. An alloy consisting essentially of from about
1.5% to about 7.5% chromium, from about 0.2%

to about 0.6% carbon, and the balance titanium, gq

said alloy being characterized by having a mini-
mum tensile strength of about 128,200 p. s. i. and
a minimum elongation of about 5.0% in the as-
hot-rolled (at 1450° F'.) condition.
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