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This invention relates to titanium-base alloys 
and, in particular, to alloys of titanium contain 
ing manganese and iron, and is a continuation 
in-part of co-pending application, Serial No. 
36,434, ?led July 1, 1948, now abandoned. Here 
tofore, titanium-base alloys have been little 
known due in part to previous scarcity of pure 
titanium metal and in part to the prior art 
teaching and belief that titanium-base alloys 
were not possessed of properties such as are 
required of structural materials or materials for 
other allied uses. It has now been discovered 
that certain titanium-base alloys possess good 
strength and hardness properties together with 
su?icient ductility to render them useful and 
advantageous for numerous and varied uses. 
It is, therefore, an object of this invention to 

provide new and useful titanium-base alloys. 
It is a further object of this invention to pro 

vide titanium-base alloys having good mechani 
cal properties. 
Yet another object of this invention is to pro 

vide new titanium-base alloys containing manga 
nese and iron. 
Other objects and advantages 01’ this inven 

vention will be apparent in view of the following 
detailed description thereof. 
In general, this invention relates to titanium 

base alloys containing from about 1.0% to 5.0% 
manganese and from about 1.0% to about 2.0% 
iron. 

Properties of alloys of the present invention 
have been determined and are reported in Table 

properties listed in 
Table I were measured using specimens pre 
pared i‘rom alloys in the as-hot-rolled (at 1450" 
F.) condition. Properties of specimens simi 
larly prepared from the unalloyed titanium are 
included for purposes of comparison. 

TABLE I 
Mechanical properties of Ti-Mn-Fe alloys 

M 

Composition 1 Tensile Elonga 
strength, téggtpg‘ V. H. N. 

Mn Fe p‘ s‘ i‘ l-lnch 

(2) (z) 87, 500 21. 5 205 
1. 75 1. 0 120, 800 12. 0 271 
2. 5 1. 0 170, 000 8. 5 260 
3. 5 1. 0 141, 200 10. 0 295 
5. 0 1.0 144, 300 2.0 315 
(2) (2) 87, 500 21. 5 205 

1. 75 2. 0 136,500 8. 5 291 
2. 5 2. 0 152, 000 7. 5 336 
3. 5 2. 0 175. 000 5. 5 373 
5. 0 2. 0 180, 000 2.0 352 

1Balance titanium. 
I Unalloyed. 
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It has also been observed and determined that 
the alloys of the present invention respond to 
heat treatment. This has been demonstrated 
by observing increases in hardness which occur 
when the alloys are heated in air for one=half 
hour at temperatures at or above the rolling 
temperature (1450° F.) followed by a quenching 
in cold water. Table II below tabulates these 
values illustrating how the present alloys do 
respond to this heat treatment. 

TABLE II 

Heat treating data for Ti-Mn-Fe alloys 

‘Composition! Vickcrs hardness after heat treatment at~ I 
‘ T 1 MIT‘. 

‘ ‘ a 145 ° 1,55 ° 16 0° 1 65 ° 1 700° ' 1,750° II I‘? 1”’ ‘no no ’F.0 T. I! F. I’ 

.(2) (z) 164 167 179 187 j 205 202 I 
1.75 1. 0 257 344 327 401 429 437 i 
2. .5 1. 0 332 413 399 400 394 I 438 
3.5 1.0 411 424 432 416 405 I 429 I 
5.0 1.0 383 385 413 433 433 I ~i416 I 
1. .75 2. 0 387 502 ‘151 481 1173 499 
2.5 2.0 376 468 427 4.88 472 483 
3. 5 2. 0 390 426 459 455 437 421 
5. 0 2. 0 323 f 427 359 366 I 373 '1 380 
R.__\_% _ 

1 Balance titanium. 
2 Unalloyed. 

From Table II above, it will be apparent that 
the present alloys respond to heat-treatment as 
evidenced by increasing hardness after treat 
ment. From Table I, it will be further evident 
that these alloys possess desirable tensile prop 
erties and good hardness, together with ade 
quate ductility to permit working. It is believed 
that these alloys will also prove useful in appli 
cations requiring corrosion-resistant properties 
and good high-temperature characteristics. New 
and useful alloys of titanium having been dis— 
closed, it is desired to claim the invention set 
forth in the appended claims. 
What is claimed is: 
1. An alloy consisting essentially of from 1.0% 

to 5.0% manganese, from 1.0% to 2.0% iron, 
and the balance titanium, characterized by a 

' 25% in excess 
of the tensile strength of unalloyed titanium, 
measured in the as-hot-rolled (at 1450° F.) con 
dition. 

2. An alloy consisting of from about 1.0% 
to about 5.0% manganese, from about 1.0% to 
about 2.0% iron, and the balance titanium.‘ 

CHARLES M. CRAIGHEAD. 
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