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Attention: Mr., Steven V. White, Director
Research Contracts Division

Subject: Contract No. AT(11-1)-742
Gentlemen:

This informal letter report is the fourth of a series of monthly letter
reports for the contract year, 1 May 1960 to 30 April 1961, describing prog-
ress made on the research program, ''Study of Factors Influencing Ductility
of Iron-Aluminum Alloys," Contract No, AT(11-1)-742,

The objective of the program is to determine the effect of variations of
aluminum content, heat treatment, surface preparation and other metallurgical
factors upon the room-temperatures ductility of Fe-Al alloys. Since alloys
containing in excess of 10% aluminum are characterized by order-disorder
transformations, heat treatment will provide the means for evaluating the effect
of disorder and varying degrees of order upon the mechanical properties of
these alloys. With a quantitative knowledge of these effects it may then be
possible to improve the room temperature ductilities of Fe-Al alloys by suitable
control of processing variables,

It is estimated that 25% of the proposed research has been completed
during the first four months of the contract period.

Resistivity Measurements

Curves of resistivity vs. time for isothermally annealed alloys which had
previously been ordered (Fe3Al) have been reported for the 13.6- and 13.9-
Alfenol compositions. These studies have been continued on 35 mil thick 16-
Alfenol during this report period. The results, summarized in Figure 1, are
comparable to those obtained on the 13, 6- and 13, 9- Alfenols.
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Tensile Property Studies

Studies designed to correlate tensile properties with varying degrees of
'10ng range order were initiated on 13,9 Alfenol during the past month, The iso-
thermal resistivity vs, time curves for a recrystallized alloy of this composition
were used as a basis for scheduling heat treatment of specimens. An SR-4 strain
gage, type A-7, was mounted on one surface of each specimen for the purpose of
obtaining the respective stress-strain curves. A 0.1% offset was used for deter-
mining yield strengths,

Figure Il summarizes the results obtained on four specimens. Curve (a)
is the stress-strain relationship for a specimen of nearly perfect Fej; Al order,
and curve (d) is that for nearly complete Fej Al disorder, Curves (b) and (c)
were obtained from specimens of intermediate degrees of order, (b) being more
highly ordered than (c). It will be noted that as the degree of order decreases,
Young's Modulus of Elasticity steadily decreases, Yield strength, however,
fluxuates radically with decreasing order, Interpretation of these results must
await further experimentation,

Future Considerations

The fabrication of 13,9, 16- Alfenol and Thermenol is now in the final
stages of completion. The tunnel furnace, which was constructed to minimize
the possibility of micro cracking during fabrication, is being employed in the
warm-rolling procedure,

Other studies will include isothermal resistivity measurements on Therm-

enol, continuation of tensile property studies employing SR-4 strain gages on
13.9- and 16- Alfenol, and development of X-ray diffraction technique for quan-

titative measurements of degree of long range atomic order,

Re spectf_ully submitted,
4
"George Rgluschér]
Graduate Research Assistant

| : Fosfph - /\/Mﬁmw

Joseph F, Nachman
Project Supervisor
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Figure Il-c
13,9 Alfenol, Fe; Al ordered
Isothermally Annealed at
500°C for 10 min. Oil
quenched

Ultimate Strength:
108, 700 psi
Yield Strength (0. 1% offset):
92,000 psi
Young's Modulus:

30 X 10° psi
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Figure II-d .
-13.9 Alfenol, Fe; Al ordered
lsothermally Annealed at

550>C for 4 min. Oil quenched

Ultimate Strength: .
109, 300 psi
Yield Strength (0.1% offset): o
S 77 77 90,000 psi
Young's Modulus:
28 X 10% psi .
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