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This data sheet was prepared by Battelle Memorial Institute under
Contract F33615-67-C-1292. The contract was initiated under Project
No. 7381, '""Materials Application", Task No. 738106, "Design Information
Development'. The major objectives of this program are to evaluate newly
developed structural materials of potential Air Force weapons-system
interest and then to provide data-sheet-type presentations of mechanical
data. The program was assigned to the Structural Materials Engineering
Division at Battelle under the supervision of Mr. Walter S. Hyler. Project
engineer was Mr. Omar Deel. The program was administered under the di-
rection of the Air Force Materials Laboratory, Air Force Systems Com-
mand, Wright-Patterson Air Force Base, Ohio, by Mr. Marvin Knight,
pProject engineer.

Notices

When Government drawings, specifications, or other data are used for
any purpose other than in connection with a definitely related Government
procurement operation, the United States Government thereby incurs no re-
sponsibility nor any obligation whatsoever; and the fact that the government
may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implication or other-
wise as in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use, or sell any
patented invention that may be in any way related thereto.

Qualified requesters may obtain copies of this data sheet from the
Defense Document Center, Washington, D. C.

This document is subject to special export controls and each trans-
mittal to foreign governments or foreign nationals may be made only with
the prior approval of the Materials Application Division (MAAM), AFML,

Wright-Patterson Air Farce Base, Ohio.
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Ti-6A1-4V-3Co

The 3Co addition to the normal Ti~6Al~-4V composition is a recent de~
velopment to attempt to improve the properties of titanium alloys, Additions
of 2 and 4 percent cobalt have also been studied, This particular material
was obtained from the Cobalt Information Center.in the form of round bar and
was heat treated (as suggested by the Center) as follows: solution treat at
1450 F for 45 minutes, water quench, temper at 900 F for 4 hours. As can
be seen from the data, the mechanical properties are improved over the
conventional 6Al-4V alloy. However, the fatigue data show the material to
be more notch sensitive then Ti-6Al-4V., From the creep and rupture data
it can be seen that the 6Al-4V-3Co alloy has excellent creep-rupture strength
at 500 F; however, it is very sensitive to small changes in stress, Also, at
700 and 850 F, short times at temperature show very good strength properties,
A rapid drop in strength appears at long times at temperature,
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Ti-6Al-4V-3Co Datala)

Condition: STA ~)
Thickness: 1/2- and 7/8=-Inch Round Bar

Temperature, F

Properties RT 500 700 850
Tension
Fyy, ksi 203.6  170.0  158,3  124.3
Fty, ksi 194. 6 145, 0 129, 0 108.3
et, percent in 2-in, 12.5 17.8 21,6 35.7
Et, 108 psi 17.6 15.6 14.4 12.2
Compression
Fcy, ksi 197.0 147.3 130. 7 116, 0
Ec, 10 psi 17. 8 15.9 14.9 13,0
Shear(P)
Fgu, ksi 122.6 ulc) U U
Impact (V-notch Charpy) U 19} U U
Fracture Toughness, Kjc, ksi An. () U 8) U U }
Axial Fatigue(e)
Unnotched, R = 0.1
103 cycles, ksi 214 200 U 156
102 cycles, ksi 167 140 U 106
107 cycles, ksi 135 135 U 95
Notched (K, = 3.0), R=10.1
103 cycles, ksi 115 115 U 105
103 cycles, ksi 50 50 U 41
107 cycles, ksi 46 46 §) 40
Creep
0. 2% plastic deformation
: 100 hr, ksi NA 110, 0 58.0 6.0
¢ 0. 2% plastic deformation
1000 hr, ksi NA 90,0 38.5 2.0

Sress Rupture

Rupture 100 hr, ksi NA 165, 0 123, 0 61.0 .
Rupture 1000 hr, ksi NA 165.0  119.0 40,0 )




Temperature, F
Properties RT 500 700 850

Stress Corrosion

Fty; 1000 hr max U .- - -—-

Coefficient of Thermal Expansion

5.71 x 10-6 in, /in, /F (70-900 F)

Density

(a) Data are average of triplicate tests conducted at Battelle unless otherwise indicated. Fatigue, creep, and stress-rupture
values are from data curves generated using a greater number of tests.

(b) Double-shear pin type specimen, 1/2-inch diameter,

(e} U, unavaiiable; NA, not applicable.

(d) Subject material was in round-bar form and not of sufficient size to conduct conventional fracture-toughness tests.

(e) "R" represents the algebraic ratio of the minimum stress to the maximum stress in one cycle; that is R = Smin/smux' ‘K"‘
reprasents the Neuber-Peterson theorstical stress-concentration factor,
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FIGURE I. EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES
OF Ti-6AI-4V-3Co ROUND BAR
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FIGURE 2. EFFECT OF TEMPERATURE ON THE COMPRESSION PROPERTIES
OF Ti-6Al-4V-3Co ROUND BAR
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FIGURE 3. AXIAL-LOAD FATIGUE RESULTS FOR Ti-6Al-4V-3Co ROUND BAR
AT THREE TEMPERATURES
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FIGURE 4. AXIAL-LOAD FATIGUE RESULTS FOR NOTCHED (K =3.0) Ti-6AI-
4v-3Co ROUND BAR AT THREE TEMPERATURES
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FIGURE 5. STRESS-RUPTURE AND PLASTIC DEFORMATION CURVES FOR
Ti-6Al-4V-3Co ROUND BAR
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