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Report No. 3926-163

Material - Aluminum - 7178-T6

Effect of Interrupted Aging Treatments on Mechanical
Properties

Abstract:

Bare 0.064"' thick 7178-0 sheet, clad 0.064" thick 7173-T6 sheet, and 0.125"
thick 1-1/4" by 1-1/4" extruded 7178-0 angle was solution heat treated at
870*F for 30 minutes (0.064" thick), or 40 minutes (0.125" thick), quenched
in cold water and aged with a variety of interrupted aging treatments which
consisted of two steps; an initial nucleation treatment and a final growth
treatment. The nucleation treatments used were 212OF for 4 hours and 230OF
for 3 hours . The growth treatments used with the nucleation treatments
included 325 0F for 1, 2, 3, 4 and 5 hours. Most of the aging treatments
produced excellent yield strengths, but ultimate strength and elongation
losses were experienced in varying degree, although in all cases military
specification minima were exceeded. The aging treatment consisting of
250*F for 3 hours plus 300*F for 4 hours produced the best and most con-
sistent mechanical properties among those observed.

Reference: Bergstedt, P. W., Turner, H. C., Sutherland, W. M.,
"X7178-T6 Materials - Interrupted Aging Treatments,"
General Dynamics/Convair Report NP 56-239, San Diego,
California, 29 January 1957. (Reference attached).
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X7178-T6 MATERIL-
ITaRRUPTED ARTIFICIAL AGIhG

TREATMENTS

1. To determine the tensile properties of X7178 aluminum alloy muterials
subjected to various interrupted-ag-ing cycles after standard solution
heat treatment.

2. To select a short term aging treatment which most nearly duplicates the
mechanical properties obtained by standard aging practice.

1. The minimum requirements of the respective military specifications were
surpassed in all cases involving bare and extruded X7178 materials.
The poor results obtained from the clad sheet cannot be attributed to
short-time-aging effects. Most of t)'e interrupted-aging treatments
produced excellent yield strengths, out losses of varying degree were
suffered in ultimate strength and ductility.

2. The best and most consistent results were obtained from the materials
which were aged for 3 hours @ 2501F. plus 4 hours@ 300 0F. The WADC
recommendation of a 4 hour-4 hour treatment at these temperatures is
in accord with these findings. The additional hour at the lower tem-
perature does not appear to cause any significant changes in the tensile
properties.

TEST PROQDJRE s

Three forms of X7178 aluminum alloy were involved-in the interrupted-aging
investigation:

1. Bare 0.064" X7178-0 sheet
2. Clad 0.064" X7178-T6 sheet
3. 0.125" 17178-0 Extruded 1 1/4" x 1 1/4" angle

Standard tensile specimens, prepared in accordance with QQ-M-151, were used
throughout the test. Only longitudinal samplin.,s were made, and the specimens
were machined in the as-received conditions noted above.

Solution heat treatment was effected according to standard practice - 30
minutes at 8700 F. for the 0.064" materials, and 40 minutes at 8701F. for the
samples from the 0.125" extrusion.

After a water quench at room temperature, duplicate specimens were subjected

to the various artificial aging treatments which appear in Tables I, II, and III.
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The first tests were run on the bare sheet samples. After examination of
the tensile test results from these specimens, the 1-hour treatment at
the second aging temperature was dropped. Otherwise, the clad and extruded
materials were aged according to the same schedule which was used for the
bare sheet.

Laboratory circulating-air furnaces were used for both solution treatment and
artificial aging. The tensile tests were performed on the 12,000 lb.
Tinius-Olsen Testing Machine and in accordance with Federal Specification
ýQ-M-151. The tensile yield strength was taken at 0.2% offset, and the
elongation was measured from a standard two-inch gauge section.

Before the test work had been completed, WADC Technical Report 54-119 was
received at Convair. Since the interrupted-aging treatment considered best
by WADC was not included in our work, additional specimens were prepared

and heat treated per the WADC recommendation. These samples are noted in
the tabulated dats.

The tensile properties resulting from the various aging treatments of bare,
clad, and extruded X7178 alloy are listed in Tables I, II, and III, respectively.
Since the clad material was uniformly marginal with regard to specification
minimums, no attempt was made to determine the cause of the low results.
The significance of the various step-aging methods was ascertained by a com-
parison of results, short-time aging vs. standard aging. This was true of
all the materials even though the oare and extruded X7178 yielded above-
specification results in every instance.

To allow a rapid appraisal of the test data, Figure 1 was inserted in the
report. Average values were used in all cases.

NOIE: The data from which this report was prepared are recorded in

Laboratory Record Book No. 910.
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