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This data sheet was prepared by Battelle Memorial Institute under
Contract AF 33 (615)-2494. 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 Materialo Engineering
Division at Battelle under the supervision of Mr. Walter S. Hyler. Project
engineer was Mr. Leman Beall, Jr.. The program was administered under
the direction of the Air Force Materials Laboratory, Air Force Systems
Command, Wright-Patterson Air Force Base, Ohio, by Mr. Marvin Knight,
project engineer.
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procurement operation, the United Sf tes Government thereby incurs no
responsibility 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.
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Materials Application Division (MAAM), Air Force Materials Laboratory,
Wright-Patterson Air Force Base, Ohio 45433.

This document is subject to special export controls and each trans-
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Wright-Patterson Air Force Base, Ohio.
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TD NICKEL

TD Nickel is a recently developed alloy containing 2 volume percent
thoria and the balance nickel (Ni - 2ThO2). This alloy shows promise as a
structural material for use in the temperature range from I CGO to 2400 F.
It has excellent thermal stability, high thermal conductivity, and a high
melting point.

The material has sufficient ductility for simple cotd-forming opera-
tions and can be machined in the same manner as stainless steel.

Fusion welding requires special techniques to achieve sound joints.
However, this alloy can be joined quite readily by brazing, ultrasonic
welding, and diffusion bonding.

The alloy is available as sheet, bar, tubing, wire, foil, and forging.

TD NICKEL SHEET DATA'a)

Condition. Stress-relieved(b)
Thickness: 0. 060 inch

Temperature, F
Properties RT 1600 1800 2000

Tensile
Ftu (longitudinal), ksi 63.6 21.4 17.9 14. 7
Ftu (transverse), ksi 63.8 20. 6 17. 1 13.3
Fty (longitudinal), ksi 46.2 21.2 17.7 14.3
Fty (transverse), ksi 45.6 20. 3 16. 8 12.9
et 'longitudinal), percent in 2 in. 14. 5 5.0 5.0 8.0
et (transverse), percent in 2 in. 14.5 3.0 3.0 3.0
Et (longitudinal), psi x IC6  16.9 10. 7 9. 1 8.2
Et (transverse), psi x 106 17.8 10.3 8.8 8.6

Compression
Fcy (longitudinal), ksi 42. 1 20. 9 17.2 13.6
Fcy (transverse), ksi 49.4 20. 3 16. 1 12.84 Ec (longitudinal), kni 16.0 9.5 9.9 7.7
Ec (transverse), ksi 18.4 9.7 9.9 7.4

Impact
(V.-.notch Charpy) ft-lb(1)* 30 NA(c) 30 NA

Fracture Toughness (d) NA NA NA

Bend
(Transverse) Sharp(e) NA NA NA
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Temperature, F
Properties RT 1600 1800 Z000

e Fs
(Longitudinal), ksi 57.9 NA NA NA
(Transverse), ksi 58,4 NA NA NA

Axdal Fatigue
(Transverse)
103 (K* = 1) (R = 0. 1), ksa" 63.0 23.0 19.0 NA
105 (Kt w 1) (R = 0. 1), koi 57.5 19.5 i6.o NA
107 (Kt = 1) (R = 0. 1), ksi 45.0 15.0 11.5 NA

103 (Kt = 3) (R a 0. 1), ksi 61.0 22.5 17.0 NA
105 (Kt • 3) (R • 0. 1), ksi 9. 0 15.0 12.0 NA
107 (Kt = 3) (R = 0. 1), ksi 22.5 10.0 8.0 NA

Creep
(Transverse)
0. 2% elongation 100 hr, ksi NA 10. 0 7.2 4. 6
0. 2% elongation 1000 hr, ksi NA 8.2 5.2 3.5

Stress Rupture
Rupture 100 hr, ksi NA 11.0 7.8 5.4
Rupture 1000 hr, ksi NA 9.0 5.8 4.4

Stress Corrosion
80 percent Fty 1000 hr max No cracks(g) NA NA NA

Coefficient of The -al Expansion

68 to 2000 F 8.7 x 106 in. /in. /F

Density (1,2)* 0. 322 Lb/in. 3

Ductile-to-Brittle Bend-Transition Lower than -100 F(f)
Temperature, F

Melting Temperature 2650 F( 3 )

M~~s h-sc.fI'y/*A.W/hr/1 0 P 0 70 F - so (2.3)
- 38

IM0F . 30O
tin F - 320

EI~?,•gui ,ooi.1i . m . (70 P) 7.6 (2z3)
specific how, * S.pA"4L )46 (2,3)
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FIGURE 1. EFFECT OF TEMPERATURE ON THE TENSILE
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