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NOTICES

wWhen Government drawings, specifications, or other
data are used for any purpose other than in connection with a
definitely related Goverpn:ent procurement operation, the
United States Government thereby lncurs no responsibility nor
any obligations vwhatsoever; 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 otherwise as 1in any manner licensing
the holder or any other person or corporation, or conveying any
rights or permission to menufacture, use, or sell any patented
invention that mey in any way be related thereto.

This document may not be reproduced or published in
any form in whole or part without prior approval of the
Government. Since this is a technical management report, the
information herein is tentative and subject to changes, correc-
tions, and modifications.
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ABSTRACT |

All the material for the progrsm, including 1/2-in. and
1-3/6-in. thick 7178-T651 and X7080-T7E41 plate and 11/16-in. and
3-1/2-in. thick 7075-T6510, 7075-T73510, 7178-T6510, and X7080-
W510 and W511 extrusions, has been received. The compositions
and tensile properties of the X7080 and 7178 plate were determined
and indicate that these samples are suitable for use on the con-
fract effort; fracture toughness, fatigue and corrosion specimens
are being prepared. Following an aging study, the X7080 extrusions
will be aged to the T75-type ‘temper, and the evaluation of all the
extrusions wili get under way.
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QUARTERLY REPORT

FRACTURE TOUGHNESS, FATIGUE AND CORROSION CHARACTERISTICS OF
7075-T6510, TOT5-T73510, X7080-T7510 AND 7178-T6510 EXTRUSIONS
. AND X7080-T751 AND 7178-T651 PIATE

I. Introduction.

Practure toughness, fatigue and corrosion characteristics
are among the most important properties in determining the suit-
abllity of material for mmny aerospace applications. The purpose

of thia contract 4a to provide such data for extrusions and plate

of several alloys and tempers which appear potentially suitable for
aerospace applications. The data obtained are not design or expec-
ted minimum values of the properties involved, but rather the
results of tests of representative lots of material. As such, the
data should be interpreted as representative values rather than
statistically reliable average or minimum values of the properties
involved.

This report summrizes the progress during the second
quarter of the contract, from June 27 to September 27, 1967.

II. Meterisl.

All materials have been received; the specific items are
listed below.
Product Alloys and Tempers Received
1/2-in. and 1-3/8-in. thick plate 7178-T651; X7080-W51

1/2x16-1n.” integrally stiffened 7075-16510; 7075-T735103
: extruded panel 7178-T6510; X7080-W510

3-1/2x7-1/2-in. extruded bar 70;8-'1'6510; T7075-T73510;
7178-T6510; XT w511

# Actual thickness is 11/16 in.
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The 1/2-in. and 1-3/8-in. thick X7080-W51 plate was aged
to the TTEAl temper at Alcoa Rcaearch Iaboratories (See Section IV,
Progress). An aging study will be conducted on the X7080-W510 and
W511 extrusions in the two cross-sections to determine the proper
aging treatments for this product, and then the W51X samples will be
aged to the T75-type temper.

The results of the chemical analyses of the plate samples
are given in Table I. The compositions were within limits, except
that the chromium content of the analyzed pieces from the 1-3/8-in.
7178-T651 plate was 0.0l per cent below the minimum value. Since
Eoth the 1/2-in. and 1-3/8-in. sammles were fabricated from the same
ingot, and both the melt from which the ingot was cast and the 1/2-
in. plate were within chemical composition limits, it 1s assumed
that the slightly low chromium content of the thicker plate is rep-
resentative of the expected point to point variation in composition
of fabricated products. Such minor differences would have no
effect on the properties of the samples.

11I. Test Program.

Test specimens and procedures are as described in the
First Quarterly Report, dated July 15, 1967, with the following
exceptions:
1. The nominal-sized 1/2x16-in. integrally stiffened extruded
panels actually have an 11/16-in. thick tese and 1/2-1in.
thick ribs. This vequires that round rether than sheet-
type tensile specimens be taken from the base, as shown in
Fig. 1. Additional specimens will be taken from the ribs;
these will be sheet-type specimens and some will be of the
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full thickness of the ribs while others will have 0.020 in.
machined from the surface to illustrate the effect of
surface machining on tensile properties.

Notched bend fracture-toughness specimens from the 1/2x16-
in. integrelly stiffened extruded panels are 11/16-in. thick
(full vese thickness) by 1-1/2-in. wide by 7-in. long, with
a crack length of 3/4 in. raether than the smaller size
indicated based upon the smeller nominal thickness. Also,
the short-trensyvorse fracture-toughness specimens from the
3-1/2x7-1/2 in. bar will be of the design in Fig. 2, slightly
modified from that shown in the report dated July 1, 1967,
to permit sdequate chevron notching.

The axial-stress fatigue specimen with K, = 3 which is being
used in this program is shown in Fig. 3. It is identical
with the sharply notched specimen with K s 12 (Fig. Sb;
First Quarterly Report), except for the greater notch depth
and milder notch root radius. This geometry was used in
previous (non-contractual) programs, and computible dats for
other materials will be availsble for comparison.

A tidnner center-notched fatigue specimen, shown in Fig. 4,
has been developed for use in determining fatigue crack
propagation retes of the 1/2-in. thick samples. The 1/2 and
3/4 in. specimens have identical test sections, except for
thickness. '

IV. Progress During Past Quarter.

As indicated in the First Quarterly Report, alloy X7080

bas not previously been produced as plate and extrusions, and some

development work (at the Contractor's expense) is necessary to arrive
at procedures suitable for commercial production of the alloy. The

N
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tensile properties of the original plant-aged 1-3/8-in. thick X7080-
TTEAL1 plate were lower than expected and indicated that the meterial
as received was unsuitable for use un the contract because it would
not have represented productlon quality. Therefore, a study wacs
mede of the aginc characteristics of a samnle of WR1 nlate from the
same lot; Table II shows the tensile properties of the plate after
four different aging treatments. Iless severe aging treatments than
that used by the plant resulted in higher strengths, typical cf
those expected in commercial production of this product. A proper
aging treatment was selected and, with the arproval of Mr. S. O.
Davis, AFML Project Engineer, samples of 1/2-in. and 1-3/8-in. thick
X7080-W51 plate from the same lot of material were aged to the T7E41
temper at Alcoe Research Isboratories for use on the contract.

The tensile properties of the ARIL-aged 1/2 and 1-3/8-in.
X7080-T7E4] plate to be used on the contract are shown in Table ITIT,
along with those of the 1/2-in. and 1-3/8-in. 7178-T651 plate. WNo
minimum values have been established for X7080-T7E41l (equivalent to
X7080-T751), but it appears that tensile strengths, yield strengths
and elongations of these samples are near optimum levels. The
tensile properties of the 7178-T651 plate are well above the spec-
ified minimm values in ASTM Specification B209-66."

Also included in mi;ble III are data for the 1/2-in. X7080
and 7178 plate with 0.020 in. machined from each surface to indicate
the effect of this operetion on the tensile properties. There was
no indication of an effect for X7080, and for 7178, the strengths of
the mechined specimens were only about 1 per cent lower. It is
concluded that the difference in tensile properties due to machining

& ASTM Standards, Part 6, 1966.
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is not significant. This variable is also to be studied in fraecture-
toughness and fatigue crack growth tests.

In previous axial-stress fatigue tests at Alcoa Research
Iaboratories, sheet-type specimens have been used for material up
to 1/2-in. thick and round specimens have been used for material over
3/4 in. thick. No specimen appropriate to samples between 1/2 in.
and 3/4 in. thick has been in use. The specimen shown in Fig. 5,
which is identlcal with the usual round axlal-stress fatigue spec
imen except for the flat grip ends, has been proposed, and a mod-
erate progrem is underway (on meterials other than contract samples)
ﬁo ensure that the modified specimen geometry does not influence
test results. Preliminary results indicate that ﬁhis specimen will
be suitable for tests of 1/2-in. thick plate and extruded panels.

_ The fracture-toughness specimens from the 1/2-n. and
1-3/8-in. 7178-T651 plate have been machined, and those from the
1-3/8-in. plate have been fatigue-cracked by cantilever bending at
maximum nominal net-section bending stresses of 10 000 psi. Axial-
stress fatigue specimens were machined from 1-3/8-in. thick 7178-
T651 and X7080-TTEAL plate, and tests were begun. Alsc. fatigue
crack propegation and corrosion specimens were machined from the
7178-T651 plate.

V. Program for Mext Quarter.

It 1s expected that effort during the following quarter
will be concentrated upon the completion of the evaluation of the
properties of the plate materials and the initiation of tests of the
extruded shapes. The following specific items are scheduled:

1l. Chemicel analyses and tenslle tests of extruded materisls

will be completed. -
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2. An aging study will be made of the X7080-W510 and W51l
extrusions to determine the proper aging treatment to
produce the T7E42 (T7510 or T751l) temper, and the samples
will be aged.

3. The machining of all tensile, fracture-toughness, and

- fatigue test specimens, except possibly some for the
X7080 extrusions, will be completed.

o T B LY

4, The axial-stress fatigue tests of specimens from 1-3/8-in.
thick 7178-T651 plate will be essentially completed, and

! C some tests will be made of the other samples.

: 5. The notch-bend fracture toughness of the 1/2-in. and
1-3/8-in. thick plate will be completed.

6. The fatigue crack propegation tests of 7178-T651 plate
will be started.

7. Machining of the corrosion specimens will be started.
The initiation of the tests wlll be delayed until specimens
for all samples are available.

O e T

C

The milestone chart in Fig. 6 may be considered to be
applicable to the time when the X7080 extrusions are given the proper
aging to the T7E42 (T7510 or T7511) temper.
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VI. Tables and Figures.
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