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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 wa3 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
direction 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 pro-
curement operation, the United States Government thereby incurs no respon-
sibility nor any obligation whatsoever; and the fact that the government may
kave forinulated, furnished, or in any way supplied the said drawings, speci-
fications, or other data, is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corporation, 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 Documentation Center, Washington, D. C.

This document is subject to special export controls and each transmittal
to foreign governments or foreign nationals may be made only with the prior
approval of the Materials Application Division (MAAM), AFML, Wright-
Pattersoa Air Force Base, Ohio.
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7007-T6E136

7007 has been developed over the past 3 years by ALCOA under
Contract NAS 8-5452. It shows promise as a tough, readily weldable alum-
inum alloy and could possibly replace the alloy 2219, which is currently used
in space vehicles. Further development work is planned, particularly con-
cerned with the effort to improve the weld properties of this alloy.

The -T6E136 treatment was selected to provide the optimum combina-
tion of strength and notch toughness.

The nominal composition of 7007 is as follows: 0,10 Cu, 0,2 Mn,
1.8 Mg, 0.12Cr, 6.5 2Zn, 0.04 Ti, 0.12 Zr, and 0.40 max Si + Fe.
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7007 Data(a)

Condition: -T6E136
Thickness: 0, 250-Inch Plate

RO
Temperature, F
Properties ~320 -105 RT 300

Tension

Ftu (longitudinal), ksi 98.1 83.3 72.9 51.2

Fey (transverse), ksi 90. 2 78. 4 69,1 50, 1

Fty (longitudinal), ksi 83.8 73.2 68.8 49.4

Fty (transverse), ksi 77.5 70,1 65.2 49.5

et (longitudinal), percent in 2 in. 16.0 13.7 14.0 20,2

ey (transverse), percent in 2 in, 13.8 13.2 15. 8 20,7

Et (longitudinal), 106 psi 10.8 10.7 10,1 9.7

Et (transverse), 106 psi 10.8 11.1 10.0 9.3
Compression

Fcy (longitudinal), ksi 119.0 119.7  111.2 95.4

Fcy (transverse), ksi 119.0 119.0 111.2 103.2

E. (longitudinal), 106 psi 12. 1 11.7 10. 8 10. 6

Ec (transverse), 106 psi 12.2 11.9 11.0 10. 6
Shear(P) !

Fau (longitudinal), ksi ulc) U 46.2 U |

Fgy(transverse), ksi U U 44.7 U
Impact (Charpy V-notch), ft-1b U 3.6 4.2 U
Fracture Toughness, Ko, ksi Vin, U U Nopop-in(d) U

—— e e o —— e e et o S . — - S TP LS e




Temperature, F
! Properties =320 T105 BT 300

Axial Fatigue (transverse)(e)

| Unnotched, R = 0. 1

; 103 cycles, ksi 95 U 73 59
i 103 cycles, ksi 82 U 53 45
; 107 cycles, ksi 72 U 39 27
Notched (K¢ = 3.0), R=10.1
103 cycles, ksi 65 U 52 50
105 cycles, ksi 31 U 20 17
107 cycles, ksi 20 U 16 11
. Temperature, F
RT 300 500
Creep (transverse)
0.2% plastic deformation 100 hr, ksi  NA(c) 18.2 2.9
0. 2% plastic deformation 1000 hr, ksi NA 11.3 1.9
Stress Rupture (transverse)
Rupture 100 hr, ksi NA 27.5 5.3
Rupture 1000 hr, ksi NA 19.6 3.6
; Stress Corrosion
80% Fty: 1000 hr max. No cracks(f) U u

Coefficient of Thermal Expansion(g)

: 12.2 x 1078 in. /in. /F (68-212 F)
13.8 x 10-6 in. /in. /F (68-392 F)

i Density(8) 0. 101 1b/in. 3

(e) Dote are average of triplicate tests conducted et Battelle under the subject contrect unless etherwise indiceted. Fetigue,
croop, end stress-rvphire velues ere fram dete curves genereted using the Its of @ ¢r ber of tests.

(b) Single sheer sheet type speci full thick
() U = unevellieble; MA = not sppliceble.

(d) Fatigue-cracked single-edge-natchod specimens (174 x 3 x 12 in.) tested in tension. Mo pep-in dotected. Leed-sirein curves
were enelyzed by the t offset methed es sutlined in ASTM 410 end preved te be invelid tests.

—  —— —

(o) “R” represents the algebreic retie of minimum to maximum stress in one cycle; thet is, R = S0/ S qy. “Ky* represonts the
Nouber-Potersen thesretical stress-concentration facter.

(N Threo-peint bend test. Altornate immersion 3-1”2 porcont NeCl. Neo srocks appeered.
() Velves frem Roferonce (1).
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FIGURE 1. EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES
OF 7007-T6E136 ALUMINUM ALLOY PLATE
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FIGURE 2. EFFECT OF TEMPERATURE ON THE
COMPRESSIVE PROPERTIES OF
7007-T6E136 ALUMINUM ALLOY PLATE
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FIGURE 3. AXIAL-LOAD FATIGUE RESULTS FOR UNNOTCHED 7007-T6E136
ALUMINUM PLATE AT THREE TEMPERATURES
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FIGURE 4. AXIAL-LOAD FATIGUE RESULTS FOR NOTCHED

(K¢ = 3.0)7007-T6E136 ALUMINUM PLATE AT
THREE TEMPERATURES
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FIGURE 5. STRESS-RUPTURE AND PLASTIC DEFORMATION CURVES
FOR 7007-T6E136 ALUMINUM ALLOY PLATE
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