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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-gsheet-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,
project 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
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,

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 Force Base, Ohio.




BERYLLIUM SHEET (CROSS-~-ROLLED)

Beryllium is a light-weight, high-modulus metal that is advantageous
for specific aerospace applications, Beryllium does not have the ductility of
the more common light metals; however, current production of this material
by powder metallurgical techniques results in a metal that can be used.

This material has limited formability at room temperature; however,
formability is considerably increased at elevated temperature,

Brazing, mechanical joining, and welding techniques have been uscd to
a limited extent in fabricating beryllium, For each method of joining,
specific, detailed procedures must be followed,

Beryllium is available in vacuum-hot-pressed blocks, cross-rolled
sheet, strip, plate, wire, and as extrusions and forgings.

Particles of beryllium and its compounds are toxic, Special pre-
cautions must be taken in that no inhalation occurs,
BERYLLIUM SHEET DATA(3)

Condition: Cross-Rolled(b)
Thickness: 0, 020-0. 063 inch

Temperature, F

Properties RT 400 600 800
Tension
Fy, (longitudinal), ksi 75.0 57.9 46,0 37.3
F¢y (transverse), ksi 76.3 56.0 45.9 37.3
Fty (longitudinal), ksi 55, 4 48,9 41,2 36.6
Fy, (transverse), ksi 54,0 47.8 41,4 36.6
e; (longitudinal), percent in 1 in, 8 41 43 23
e, (transverse), percentin 1 in, 14 35 40 22
RA (longitudinal), percent ule) U U U
E. (longitudinal), 108 psi 43.1 39. 8 36.8  31.3
Eq (transverse), 106 psi 41,6 40,2 3.1  31.6
Compression
Fcy (longitudinal), ksi 58,3 52.7 48.0 39.8
F., (transverse), ksi 57.8 52,7 46,2 39.3
E_ (longitudinal), 10® psi 42,5 9.8 39.3  38.1
E_ (transverse), 106 psi 40, 8 40,7 40,0  38.7
Impact (V-notch Charpy) ulc) U U U
Fracture Toughness (Kp ) D) (No pop-in)id) U u u
Bend, min, radius (Fracture) U 2T 10T




BERYLLIUM SHEET DATA (Continued)

Temperature, F

Properties RT 400 600 800

Shear
Fg, (longitudinal), ksi 34.8 U 6] U
Fgq, (transverse), ksi 33,4 U U U

Axial Fatigue (Transverse)
Unnotched, R =0, 1(e]

103 cycles, ksi 76 57 58 U
105 cycles, ksi 61 56 49 v
107 cycles, ksi 50 43 40 U
Ki=3.0, R=
103 cycles, ksi 67 67 67 U
105 cycles, ksi 33 31 27 u
107 cycles, ksi . 28 20 17 U
Creep (Transverse)
0. 5% elongation 100 hr, ksi NA(c) 43 42 20
0. 5% elongation 1000 hr, ksi NA 42 40 15
Stress Rupture (Transverse)
Rupture 100 hr, ksi " NA 48 42 27
Rupture 1000 hr, ksi NA 44 39 20

Stress Corrosion

80% Fty, 1000 hr max, (No cracks)(f) u U U

Coefficient of Thermal Expansion,
in, /in. /F
(77-212 F) 6.4 x 106(8)
(77-800 F) 8.3 x ic5(h)

Density, 1b/in.3 0, 066(8)

(a) Velues are from tests conducted et Battelle under the subject contract unless otherwise indicated. In most cases volues
@ everage of triplicate test. Fatigus, creep, end stress-rupture values ere from date curves genereted using the resvlts
of o grecter number of tests.

(®) Al specimens erched: 20 percent nitric acid, | percent sulfuric acid by volume, water balence (romperature 80-90 F) 1o
remove any surfece damege or residuel siresses ceused by mechining.

{c) NA, not eppliceble; U, uneveileble.

(d) F;lwo crectied conter netched specimen 3 x 12 inch. Fracture dere net relieble ~ specimana feiled ot geip onds and in

beit heles,

“R® represents algebreic ratie of the minimum stress e the meximum siress in one cycle, thet is, R = s, /S x"*

reprasents Nevber-Patersen theereticel stress concenrgtion faster. mex Tt

()} Alrernete immarsion, 3- V2 percont NoCl, 3peint loading bend test.

(9) VYelves frem Reforanee (1)

(h) Velues from Reference (2).
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FIGURE |, EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES
OF CROSS-ROLLED BERYLLIUM SHRET
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FIGURE 2, EFFECT OF TEMPERATURE ON THE COMPRESSIVE
PROPERTIES OF CROSS-ROLLED BERYLLIUM SHEET
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FIGURE 3, AXIAL-LOAD FATIGUE RESULTS FOR CROSS-ROLLED
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CROSS- ROLLED BERYLLIUM SHEET
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