Sm.»._-\

e =

RESEARCH MEMORANDUM

| JUN 26 1947
PRELIMINARY INVESTIGATION OF EFFECTS OF GAMMA RADIATION ON;
AGE-HARDENING RATE OF AN ALUMINUM-COPPER ALIQOY |
. '~ By ]J. Howard Kiitel
Flight Propulsion Research Laboratory

Cleve »ORig A -—-, -

~Ao0iniCoT T I CANCELLED

Autharity . Ay .Q.n_p,,.ﬁ,,a E..ze{_J_//?-/A-J

AN L4470 )

7 T

CLASSIFIED"DOCUMKEN

This document contalns classified information affec~
ting the National Defense of the United States within
the me::::f of the Espionage hct, USC 50:3! and 32.
Its tr ssion or the revelation of its contents in
any manner to an unauthorized person is prohibited by
law. Information so classified may be ingarted only
to persons in the military and naval Services of tke
United States, appropriate civillan officers and em—
loyees of the Federal Govermment who have & legit—
La{e interest therein; and to United States citizens

WAIVED

of knomn lxalty and discretion who of necesgity must
be informed thereof.

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

WASHINGTON L 'NCLASSIFIED

NC A PY NO.
_RESTRIGTET" SSIFIED o e

< NACA e

June 20, 1947
A CATIBEARY —
LR E ST R l BT En "AN:;:EY “EMORIAL uiotsncu

ABORATORY
umﬁ) Field, VY -

LY



y o bkl 1 9 B T SV
— Y, R -

wormm e TN

31176 0143

{

RATTIONAT. ADVISORY COMMITTEE FOR AFRORAUTICS

RESEARCH MEMORANIXM

PRELIMINARY INVESTIGATION OF EFFECTS OF GAMMA RADIATION ON
AGE-HARDENING RATE OF AN ALUMINUM-CCPFER ALLOY

By J. Howard Kittel

SUMMARY

A preliminary investigation was made to determine the effects
of gamms radiatlon on the age-hardening rate of an aluminum-copper
alloy at temperatures of 32° and 70° F. The gamma radiation fram
& 100-milligrem radium source appeared to have no significant
effect on the age-hardening rate of the alloy. A metallographic
examinatlon of the test specimens showed no mlcrostructural changes
that could be atiributed to the gemma radilation.

INTRODUCTIOR

The fundamental ressarch at the NACA Cleveland laboratory on
the physical properties of materials includes a study of metastable-~
alloy states such as those that oocur in the age-hardening slloy
aystems. The effects of heat on age-hardening alloy systems have
been studied by other Investigators (references 1 and 2). Very
little research has been cornducted, however, on the effects of
energy 1ln the form of slectromagnetic radiation on metastable-alloy
systems. In order to cbtain more information on such effects, a
preliminary investigation has been made at the Cleveland laboratory
to determine the effects of electromagnetic radiatlion on an ags-
hardening alloy of aluminum and copger.

The energy assoclated wlth electromagnetic radiation becomes
relatively high when wavelengths of the order encountersd 1in gamma
radiation are considered. Becasuse of thls factor and because
naturally redloactive materials that emlt gamma radiation are
relatlvely easy to obtalin, gamma radiatlon from a 100-milligram
redlum source was used.

Results from thils preliminary investigetion are presented in
the form of curves showing changes in hardness as & function of
aging time. Results are also presented from a mstallographlc study
made on the test specimens to detect any changes in the microstructure
that might have resulted from the gamma radiation.

g

CLASSIFIED



2 L NACA RM No. E7Elz

APPARATUS AND PROCEDURE

The commerclal aluminum-copper alloy 24S was used for the age-
hardening rate determinations. Eight specimens were used, each
measuring 1 by l/Z:by 1/8 inch. Prior to agling, all épecimens were
simultanecusly solution-treated at 920° F for 20 minutee in a bath
of fuged sodlum nitrate. Immedlately after removal from the salt
bsath the spscimens were water-qusnched. One set of four specimens
was allowed to age at 70° +1° F for 75 hours and asnother set of
four at 32° £1° F for 100 hours. Two of the specimens in each of
the sets of four were continuously subjected to the gamma radiation
from 100 milligrame of radium in equilibrlium with its dlsintegratlon
producte in 10 gealed capsules. Fach capsula contained spproximstely
10 milligrams of radium. The specimena were placed adjacent tc the
capsules in such & manner as to irradiate nniformly the speclmens.

A commercial hardness tester wilth & 1/16-inch ball and
30-kilogram load was used to determine changes 1n specimen hardness
during the aging process. The temperature of .each specimen that
was aged at 32° F was maintained at 70° F during hardness measure-
ments.

RESULTS AND DISCUSSION

Average change in specimen hardness is plotted agalnst aging
time In figure 1. ZFach experimental point on the curves represents
the average of 10 hardneas readings, flve of which were made on each
of two specimens. The maximum observed difference between the
hardnesa change of the lrradiated specimens and the hardness change
of the nonlrradilated specimens occurred at 6 hours in the aging
experiments at 32° F. At this aging time the obsexrved difference
in hardness change was 1.8 Rockwell 30-T hardness unlts. This
difference in hardness change, however, is believed to have no
significance because of the fact that hardness readings on indlvidual
specimens were found to vary by & much am =#*1.5 hardness units. A
variation in hardness reading of 1.5 Rockwell 30-T unlts 1s not
abnormal for this type of material. Under the conditions used in
these sge-herdening rate determlnations, 1t appears that gamma
radiation had no significant effect on the age-hardening rate of the
aluminum-copper alloy 24S.

From absorption data in references 3 and 4, calculations were
made of the gamma radiation absorhed by the irradiated aspecimens
and coaverted into heat. The caléulatlons showed that under the
conditions of this investligation each specimen would absorb about
0.001 calorie per hour. Thia rate of heatling would Induce e
negligible temperature increase in the specimens.
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The metellographic examinations of the test specimens showed
no changee in the milcrostructure that could be attributed to the
gamma radiation.

SUMMARY OF RESULTS

The followlng results were noted in determinations of the age-
hardening rates of the aluminum-copper alloy 245 with and without
gammg radliation:

1. Garmg radistion from a 100-milligram radium source appeared
to have no significant effect on the age-bhardening rate of the
alloy specimens.

2. No metallographic changes were noted in the slloy specimens
that covld be attributed to the gamma radiation.

Flight Propulsion Research Laboratory,
National Advisory Committee for Aeronautics,
Cleveland, Ohio,.
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