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NOTICE

This document may not be reproduced or published in
any form 1n wnole or in part without prior approval of the
Government, Since this is & progress report, the information

herein 1s tentative and subject to changes, corrections and

‘modifications.




ABSTRACT

\
The tensile, compressive, shear and bearing properties

of 18 samples of 2014, 6061, 7075, 7079 and 7178 aluminum alloy
extrusions in the TX51X tempers have been determined. Ratios
amoqg these properties have been computed.

"Results of fatlgue and stress-corrosion tests made to

date are summarized.
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SIXTH QUARTERLY REPORT

MECHANICAL PROPERTIES, INCLUDING FRACTURE-TOUGHIESS AND
FATIGUE, AND RESISTANCE TO STRES3-CORROSION CRACKING OF
STRESS-RELIEVED STRETCHED ALUMINUM ALLOY EXTRUSIONS

I, Introduction.

The tests belng made under this contract are for use
in establishing design mechanical properties in MIL~HLEK-)A,
including stress-strain and tangent-modulus curves, for 2014,
2024, 6061, 7075, 7079 and 7178 aluminum alloy extrusions in
the TX51X tempers. For comparison, a limlted number of similar
tests are being made of extrusions in the "hest-treated-by-user"
temper. Also, some fracture-toughness, axial-stress fatigue
and stress-corrosion tests are belng made,

This Sixth CGuarterly Report sumnarizes the results of
tenslile, compressive, shear and bearing tests made in the past
three months on 18 samples in the TX51X tempers and the results
of fatigue and stress-corrosion tests made to date on samples of
extrusions in the TX51X and 'heat-treatec-by-user" tempers.

The total number of samples tested to date is 143 in the TX51X
temper and 28 in the '"heat-trecated-by-user" temper.

Al of the samples of commercilally-produced extrusions
to be tested on this contract now have been recelved. However,
because of the inevitable fluctuatlions in customer orders,
certain combinations of slloy, temper and thickness originally

ordered did not becorie avallaeble, 2RBut, with the number of
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2.

extruslons received, the total number of tests required in the
contract willl be exceeded, Therefore, all unfilled orders have
been cancelled.

It 1s planned that this will be the last quarterly
report before 1ssuance of the final report.

IXI. Material.

A total of 143 samples of commercially-produced
extruslons ir the TFR1X temper and 24 samples in the O temper
(“’ have been received from two producers, The sectlon thickness
and identification of each sample 1s shown in Table I. The 24
as-received samples 1n the O temper have been heat treated, or
heat treated and aged, 1n accordance with applicable conditions
in MIL~-H-6088D, Six samples each of 2024-0 and 7075-0 were
tested in two "heat-treated-by-user" tempers, so that the total

nunber of samples tested 1n those tempers 1is 36.

IiI. Procedure.

o) The specimens and test procedurcs used are &3 outlined

in the Filth Quarterly Report, dated June 15, 1967.

IV, Summary.

The results of the tensile, compressive, shear and
bearing tests made in the past three months on 18 samples of
extrusions in the TX51X temper are shown in Table II. The

tensile properties of &ll samples exceed the vaiues in applicable

Federal Specifications; the specified minimum tensile properties

for extrusions are shown in Table III.




3.

The ratiocs among the tensile, compressive and shear
properties of these extrusions are shown in Table IV and those
of bearing to tensile properuies are shown in Table V., The
ratios among the properties at different locations with regard
to thickness and width are shown in Table VI, The ratioss among
the bearing properties obtained using edgewlse specimens to
those obtained using flatwise specimens are shown in Teble VII.

The tensile, compressive, shear and bearing (flatwise)
tests of all the extrusions in the TX51X temper to be used in
the contract have been completed. From the results of these
tests the ratlos of the various properties to the longitudinal
tensile uvltimate and jield values have been computed, Sta-
tistlcal analyses of these ratios are now belng made to determine
minimum ratios for use in computing "A" and "B" minimum design
values for MIL-HDBK-5A. ’

All streas-strain tests have been completed, Mnimum
("A" value) and typical tensile and compressive stress-strain
and compressive tangent-modulus curves wlll be prepared on the
basis of data from these tests and the minimum ratios now being
determined by statistical anslysis.

The results of the axisl-stress fatigue tests (R=0.0)
made to date are shown in Figs. 1 through 7.

The current status of the stress-corrosion tests for
extrusions in the TX51X and "heat-treated-by-user" tempers 1is
shown in Tables VIII and IX, respectively.

Presently, the remaining tensile, compressive, shear,

bearing, fatigue, fracturc-toughness and stress-corrosion
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specimens of samples in the TXS1X tempers and "heat-treated-by-

user" tempers are being machined or tested,
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i I Oft‘ggt equa];g 0.2 per cent. 6
: In -A~200/3b, 11b, 12b and 13, values for T6 tem 1 1 f

extrusions heat treéped and % 1 peg.app v &lso for
** lower than 1n Federal specifications.

1y ey

TABIE III
SPECIFIED MINIMUM VAI %:S* FOR ALIMINUM ALIQY EXTRUSIONS
[aF33(615)-3580]
Tensile
Ultimate Yleld Elongation
Alloy and | Thickness, Area, | Stress, Stress,t 2 in. or uD, Federal
4 Temper in, sq. 1in. psi psi Specification
i 2014-T62 | Z 0.749 All |60 000 53 000 7 l
; -16510 | =0.b99 ALl |60 000 53 000 7 QQ-A-200/2b
0.500-0.749 All 64 000 go 000 7
=0.750 =25 68 000 000 7 )
2024-T3510,] =0.249 All 2(7) 000 42 000 12 )
-T25111 0.250-0.749  All 000 4% 000 12
0.750-1.499  All 65 000 46 000 10
=1.500 =25 70 000 2 000 10
=1.500 =25, =32| 68 000 8 000 8
_ -Th2 | =0.749 A1l |57 000 38 000 12 QQ-A-200/3b
. =1.500 =25 57 000 38 000 10
-T8510,| 0.050-0.249  All 64 000 56 000 4
-T8511°[ 0.250-1.499 - All 66 000 58 000 5
£1.500 =32 66 000 58 000 5
R T | oz | veme
6061-T62¢, | =0.249 All 38 00C 35 000 8+
~16516 | Z0.2506 A1l |28 000 35 000 10 QQ-A-200/8b
7075-162¢, | =0.249 All 8 000 70 000 7
“IO1010-230-0:499 AL 21 00 73 000 7
.500- A 2 000 7
3.00c-4.499 =20 |81 000 71 000 g QQ-A-200/11b
.000-4.499 =20,z 32/ 78 000 gg 000
.500-5.000 =32 78 000 000 6
o -T73, ; =0.249 -- -- - --
| -T73510 0.250-0.499 -~ -— - —
; 0.500-1.439 - - - _—
' 1.500-2.299  -= -- -- -- None
2.000-&.&99 - - - -
.500-5.000 -~ - - —_—
R | R e IR B0 G0 I
- .o -\ e : | O OOO 7 -A-200 2b
0.500-1.499 =20 78 000 70 COO 7 ® /1
7178-T62¢ | =0.061 =20 9 000** 73 000** 5
0.250-1.499 =20 2 000%* 74 Q00** 5
-T6510 [ 0.062-0.249 =20 |84 000** 76 000** 5 QQ-A-200/13
0.250-1.499 =25 Bg 000%* 78 Q00** 5
1.500-2.499 =25 86 000 77 0Q00** g ;
* All values are as shown in the Aluminum Association Booklet, "Standards for
Aluminum M1ll Products,” 1967.
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