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Preface
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THE INFLUENCE OF IMPACT VELOCITY ON THE TENSILE PROPSRTIES OF
FOUR MAGNESIUM ALLOYS AND 2L;S ALWMINIM ALLOY

Abstract

This report presents the results »f further investigatinns nf the
influcnce of impact velocity on the tensile properties of metals and
allays. Part I presents the results of tests on four magnesium alloys,
namely, -Dmw Motal FS-1-HTA, J-1-HTA, M~HTA and O-1=-HTA., I .s concluded
that ail')ys M and O are susceptible tn embrittlement by stress concentra-
tion. The cnergy per unit vofune required t» fracture these cw> alloys

dynamically was about the same as statically when a fillet »f 5 in. radius
wis used. — The cnergy to fracture alloys F and J in specimens with 1/?6 in.

radius fillet is higher dynamically than statically. The criticel veloc-
ity of cach nf the four alloys is greater than 200 ft/scc.

Part II presents the results of static and dynamic tensilc tests on
a 23S aiuminum 2110y in the "T" and amncaled conditinns. The tensile
properties »f this alloy in bath structural conditions are larger dynam-
ically than statically. As may be expected, the values »f these praper-
tics are lower for the annealed allay. The critical velocity is greater
than 200 f£t/sec for both structures. These results are campared with
those ~f a 17ST aluminum alloy previously reported with the conclusion
that in general there is no appreciable difference between the dynamic
prorezrties »f the ‘17ST alloy and the 2L ST allny although the 17ST may be
sligrioy superionre a ¢

PART I. THE INFLUENCE OF VELOCITY ON THE TENSILE
PROFERTIES OF FOUR MAGNESIU! ALLOYS
1. Introduction

Static and dynamic tensile tests have been made »n four magnesium
alloys as an extension »f previnus vrorkl-‘—zﬁ/ in which the influcnce of
impact velacity on the tonsile properties »f metals was studied.

1/ P, E, Duwez, D, S, Clark and D, S. Wand, The influcnce of impact
velocity on the tensile properties of plain carbon stecels and »f a cast-
steel ammor plate, NDRC Report A-15L4 (OSRD No. 127L), Mar. 19L3.

2/ P. E, Duwez, D, S. Wood and D. S. Clark, grzm_icsTtests of the
tensile proporties »f SAE 1020 steels, Arme? iron and 1797 aluminum alloy,
NDRC Report A-182 (OSRD No. 1490), May 19L3.

3/ P. E, Duwez, D. 5. Wond and D, S, C'la.rk, The influence »f .impact
clacity »n the tensile properties of class B amor plate, hoat-treated
51%11‘;4 stecls and stoinless steel, NDRC Report A=195 (OSRD No. 1641), July
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2. Matorials tested

The materials for these tests were obtained through the courtesy of

the Dow Chemical Campany and were tested as received.

the various alloys will be designated by the letters F, J, M and O.

In this report,

The

results of a chemical analysis made by the Smith-Emery Campany of Los
Angeles are given in Table I.

2.

Photamicrographs are shown in Figs. 1 and

Table I, Designations and chemical amalyses of magnesium aliss.

. Dow
Desig=-
nation

Dow

Alloy.
. No.

Dow
Extrusion
No.

Project
Desig=-

nation

Chemical Analysis Constl{'.uents
{percent )

ifn

51

Al

FS=-1-HTA
J=1-HTA
M-HTA
0-1-HTA

27728

27729
271730
27731

10632
10636
10688

F .

dJd
M
0

0.h2
0.22
1.61
0.32

0.08
.0l
.05
.0l

1.16
3.39
0.09
3.12

)
foe
|

Zn

0.13

0.03

Specimens of each alloy were machined from rods

to the alu~nzions shown for type A in Fig. 3.
men that has been used in all previous investigations of this project.
Alloys I and O were found to be sensitive to stress concentration, this

% in. in diameter
This is the standard speci-

made it desirable to repeat the tests vith specimens of larger fillets as

shovm for type 3 in Fig. 3.

3. Testing prccedure

The static tensile tests were made vith a universal testing machine
The dynamic tensile tests ware made with equimment
consisting of a rotating wheel Ll ih;. in diameter which has been des-
cribed in deteil in an earlier report.l‘
time diagrams at the fixed end of the specimens were recorded for impact
.Fran these data, the total

in the usual manner.

velocities ranging from 25 to 200 ft/sec.

‘In ‘the dynamic tests, the force-

4/ P E. D.mez, D. S. Wood, D. Se Clark, The propagation of plas=
tic strain in tonsion, NIRC Report No. A-99 (9SHD To, 931), Oct. 1902,

RESTR
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Alloy F, etched with malic acid.
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Alloy J, etched with tartaric acid.
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Fig. 1. Photomicrographs of magnesium alloys F and J.
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F:I.g. 2.

Alloy O, etched with tartaric acid,
Photamicrographs of magnesium alloys M and 0.
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energy required to rupture the specimen was determmined by integrating

the force=time diagram and multiplying by the impact velocity. The
energy per unit volume rcquired to rupture the specimen was obtaingid by
dividing the total encrgy by the volume of the specimen included in the
gage length (the distance between shoulders). In the case of the type B
specimen, the results of this procedure are not quite a'ccurata‘,’-.sim':e

the strain in the long fillots is not as groat as in the cylindrical sco-
tion of the specimon. However, since those alloys for which the type B
(long fillet) specimens werc used vere susceptible to embriitlement from -
marks that might have been used as gage points, no marks could be made.
While the method of inoluding the entire gage length seemed to be the
only satisfactory proogdure s 1t should be remembered that thz .ctu.}tl.
energy a»sorbed per uni;t volume is samevhat greater than repprbed.." Tki(e{is-
urements of hardness, t'_otal elongation and reduction of area were aisoz'"
made on cach specimen.. ' The reliabllity of dynamic energy measurements
and the influence of. spécimen shape and size on the results ob*.ainéd;iz;}
tensile nipact testsihave been discussed in previous reports.s S

L. Discugsion of results

The results of the static tests on these alloys are given in Table II.
The type A specimen was used'in’ mald.ng four static tests on each of the
alloys F, J and M, and two tests on 21loy O. The type B specimen waé; used
in making two static tests on each of the alloys M and 0. Static stféss-
strain curves for cach alloy are presented in Figs. L and 5. In making
the static tests on ti{pe A speciimens of alloys F and J, the fracture
occurred in the central portion of the gage length with appreciable re=

duction of area. In the tests on alloys M and O with the same type of

5/ P, E, Dawez, D. S. Clark, D. S. Wood, Discussion of energy meas-
urements in tonsion impact tests at the California Institute of echnology,
ﬁﬂﬁG‘EEBBF%‘ﬁBJ'K2217'%%§RD No. T8297, Sept. 19043, :

D. S, Wood, P, E, Duwez and D. S. Clark, Tho influence of dimen-

sion and vhage on the results of tensilec impact tests, NIRC Report 1237
00 Gc.
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K B &

. 5

5% K. 514 R
N_ V.

Fig. 3. Tensile specimens.
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specimen, the fracture occurrcd at the base of the fillet with small re-

duction of areca.

As a result of this expérionce, ‘two static tests wore made on alloys
. M and O with the type B specimen. The results shown in Table IT indicate
the marked susceptibility of alloy M to stress concentration. When using
the large fillet, failure occurred within 'the uniform section of the
specimen and gave rise to a slightly higher proportinnal limit and wlti-
mate sirongth and a very marked increzse of poercentage elorsotion for the
M allny. The results of the tests with type A specimen-of aZoy O gave
some indication of a similar sensitivity to stress concentration. How=-
ever, the use of lerger fillets did not materially alter the results even
though fracturc occurred within the gage length.

The lattnr part of the stress-strain diagrams of alloy If made with
type B specimens 15 and 16, shovn in Fig. L, indicate a progressive de-
crease in the siress, as if necking were taking place. The recorded val=-
ues 2f stress and strain in this part »f these tests were scattered and
the drtted partion »f the curves have been drawm as an aporoximation.
Whsn the maximum l2ad was reached in the static tests an this material,
crachs developed in the specimens. These cracks were responsible for the
nsbserved sudden change >f 1mad. The percentage elongatinn listed in
Table II vas measured after the test and includes the plastic perménent
strain in the specimens and the distances corresponding t» the 2pening of
the cracks. If the specimens had failed when the first crack appearcd,
they would have had a percentage elongation 2f about 8 percent. This b=
servation will be considored in the discussinn of the results of the
dynamic tests.

In cmparing the static properties »f the magnesium alloys the re=
sults of tho tests with type A specimens of alloys F and J and type B
specimens of alloys M and O arc used. The ultimate strength and the pro-
portional limit decrease following the order O, J, F and M. The percent-
age elongatinn in 8 in. increases f7llowing th: same order. Tho energy
absnrbed per unit volume is greatest for J, intemediate for alloys F
and M and is lowest for 2llay O.

RESTRICTED
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The results »f the dynamic tensile tests 7n these alloys are given
in Tables III, IV and V. The curves of ultimate strength, percentage
elongation and energy per unit volume required to rupture, each versus
impact velocity, are given in Figs. 6 and 7. The ultimate strength of

Table III. Rosults of dynamic tensile tests on magnesiu. alloys
F and J usinz type L specimen. : )

Speci- Bap Impact |[Ultimate|Energy per [Elcngation Reduct_i%ﬁ_ ~vaness
men No. [elocity|Strengthf Unit Volume| in 8 in. | of Area |R.c-wmll
No. y (i‘t/secy (1b/in?)| (£t 1b/in3) |(percent) |(percent) yd

Alloy F

25.h | L8Loo 285 C 6 28 13,5
L9.7 50600 370 9.1 = - 33 5.9
75.1 56 000 L20 9.3 .2 15.5
75.2 50200 300 7.6 2L 14.9
98.8 52 100 L60 10.8 34 15.0
105.0 50000 ° Lg2 1.7 31 1.9
125.2° | 51370 L20 10.5 35 16.0
150.5 53000 168 10.8 2k 1.6
175.0 51800 420 9.6 L7 14.2
197.3 | 5h200 350 3.8 27 17.3

Average 15.0

[T
R

P I J o S N G ST

Alloy J

25.2 L5300 | 306 8.7 3L 15.0
9.7 | 52500 1,80 11.5 22 16.9
50.0 | Lgs00 Lo5 10.1 2L 15.L
75.1 52 800 Lss 10.8 li5 15.5
100.0 52400 510 11.5 L1 12.5
125.5 | 53300 515 12.0 &5 12,y
151.0 52300 470 11.0 39 15.0
175.3 52 500 502 12.1 2k 16.6
175.4 | 53400 L2s 9.8 23 1h.2
200.0° | 50000 198 5.0 17 15.8
200.0 | 51000 L60 1.2 18 1h.7
i J_ hverage 15.0

. :
Results not considered for average given in Table VI.

ek
Doubls rupture.

)»-060f 16 bu
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Table IV. Results of dynamic tensile tests on magnesium alloy M.

Speci- e Impact |Ultimate|Energy per |Elongation|Reduction!Hardness
men No Velocity|Strength|Unit Volume| in 8 in. | of Area [Rockwell
No. * | (ft/sec)| (Ab/ir2 )| (£t 1b/in3) [(percent) |(percent); F

Type A specimens

10,5 | 35700 1 0.5
20.7 | 39900 12 0.4
25.L | 39300 56 2.1
51.9 | 39000 55 1.7 .
75.0 | 39000 50 1.8
99.8 39500 50 1.8
124.7 1 34000 10 0.k
125.5 | 34500 - 0.1
149.5 35800 5 0.2
149.5 39000 62 2.0

Lh.3
39.0
k2.9
L3.2
h3.2
L3.k
b3.8
k2.5
Lh2.1
L5.2
L3.0

14
15
5
6

7
8

10
12
11
13

W WwE vl oyl o

-
o =

L T R ST S (S e S (O ey

Type B specimens

148000 2),8 17 L1.9
147000 236 13 L3.5
147500 160 1L 39.8
145000 238 13 Lk.3
L8500 262 . 15 h1.2
17 500 258 10 L1.6
Lk 700 276 12 k7.1
16500 236 & 8% | Lh2.9
L7600 287 . 12 Lk.5
-L5600 23} 13 5.1
18000 292 10%16° | L3.L
L8000 250 L 39.6
118500 21,0 5&15° | 15.2
Average 13.5

— — -
N N = a

-

—_—
N N O VLW EWw

SO NNV O O O

%Double rupture,
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Table V. Results of dynamic tensile tests on magnesium alloy O.

Speci- | o | Impact |Ultimate|Snergy per |Elongation [Reduction |Hardness
men Ne Velocity|Strength|Unit Volume| in 8 in. | of Area |Rockwell
lio. e l(ft;/sec) (1n/in2)| (£t lb/in?) (percent) (perg':erit) . B

Type .5_ specimer_}s

58000

- ed ad ed ad el ad el ad ed e
WoWww O oW,

!
|
|
i
1

specimcns

S 212
222
170
150

-

O N O O W OO @

L T T AR S (R T \V )

*Double rupture.
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all four alloys is increased slightly under dynamic conditions. The per—
centage elongat;on and energy absorption are increased slightly for
alloys F and J. However, with the type & specimens of alloys M and 0,
the elongation and energy decrease markedly under dynsmic conditions.
The dynamic tests with the type B specimens gave results of the charac-
ter more cammonly obtalned. The elongation observed in tests on alloy ¥
with type B specimens is not quite correct since the full length of the
specimen between shoulders was considered. Therefore the cerrect value
of elonzation should be somewhat higher than that reported. None of the
dynamic specimens exhibited cracks such as were observed in the static
tests, In discussing the results of the static tests it was indicated
that the probable correct clongation was about 8 percent. Tacrefore the
decreasc of elongation observed in Fig. 7 or the difference between the
static and average dynamic elongations is misleading. In the true scnse
in the absence of stress concentration the elongation is not markedly
changed by increasing impact veloc{ty vithin the range considered.

There is no indication of a critical velocity for any of these alloys
below 200 ft/sec. In making this statement, no credence is given to the
one 1ow value of elongation and energy obtained with alloy d at an impact
velocity of 200 ft/sec. This malaligmment of data is probably the result
of a particular specimen condition. All the values of critical veloclty
canputed by the von Kamén relntionsl/ are above 200 ft/sec.

The averages of the static and o»f the dynamic tensile propertics of
these alloys arc given in Table VI, and are compared graphically in Fig. 8.
From this table these facts arc apparent: the increase in ultimate strength
resulting from dyncmic loading varies fram 17 percent to Sh percent far the
four alloys; the percentage elongation is increased under dynamic condi-
tions for all cllays except M, for which an apparent decrease of 39 percent
is obscrved. In the case of alloy M, it shsuld be remembered that, because
of the presence ‘01‘ cracks in the specimens before rupturc, the percentage

Th. von Karmin, On_the tion of plastic doformation in
8-7lids, NDRC Repart No. A=29 2e 305), Jan, 19L2. -
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e‘:lmgaﬁlon measured on the specimen after static rupture is questionable.
This factor was mentioned earlier in this section, where it was pointed
out that an elongation of about 7 or 8 percent could be considered as the
maximun elongation taking place before the appearance of the cracks. If
this is taken to be the case, therc is practically no diffcrencc between
the average dynamiec and the average static percentage elongations.

In those tests on alloy O with specimen of type B for which the elonga-
tion was very low, it was impossible to obtain an accuratc indication of the
cnergy absorbed. For such small clongation the duration of the diagram is
extremcly short. Had the horizontal scale been increased on the oscillo-
graph this detcrmination might have been possible. In view of this fact
only the results of tests for which the cnergy could be measured were used
to compute the average dynamic elongation. This proccdurs was adepted to
prevent any inconsistcncy botween the average dynamic energy and the aver-
age clorngation. If, however, all thc results of the dynamic tests are
taken into consideration, the average dynamic clongation is only 2.6 per-
cent, which indicates a decrcase of 10 percent in comparison with the
static value. Tt is also probable that if cnoergy measurcments could have
been obtaired for all the O specimens tested, the average dynamic cnergy
‘would have becen cbout the samz as the static valuc. The encrgy absorbed
beforc rupture is, in same applicatinns a detcermining factor; the order
of docreasing value for the four alloys is thon J, F, M ond O.

5. Conclusinns
The results of this investigation may be summarised as follows.

(1) The ultimete strength of all four alloys is increased by impact
lnading.

(11) Under tonsile impact conditions, thc porcentage clongation is
increased by sbout 15 percent in alloys F and J. It is decreascd to prace
tically zero in M and O when the specimens have a fillet radius of 1/16 in.
The brittlencss under tensilc impact loading can be avoided when a large
fillet is provided.
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( (111) The offoct 'of impact velocity is to increase the encrgy re-
quired tn produce rupture in alloys F and J by approximately 35 percent.
The cnergy absorptinn capacity of alloys M and O is almast zero at all
impact velocitices for specimens having small radius filletss Tt is prac-
tically equal tn the conergy absxrbed under static eonditinns for: speci-

mens having large radius fillets.
(iv) The critical veloeity of the four alloys is abave 200 ft/sec.

(v) The alloys i and O arc inferior for dynamlc applicatio;xé and

are susceptible to stress concentration.
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PART II.” THE INFLUENCE OF VELOCITY ON.THE DYNAMIC TENSILE
C - PROPERTIES OF 2l;S ALIMINWM ALIOY

6. Intraduction

The influcnce 2f impact velocity on the tonsile properi::!.as of 17ST
aluninum alloy was presented in a prévious roport. " Part IT of this
report proscnts the results of static and dynamic tensilc tosts made 2n
2L aluninum alloy in the "I" and’ anncaled ennditinons and campares them
with those taincd on 17ST alwinum allay.

7. Matericls tested

The material for thesc tests was pracured frm the Aluninmum C-mpany
of Ameriea as 2LST alloy in the form of #-in. oxtruded rods. The araly-
sis of thesec rods is as f1llows: copper, 4.5 percent; manganose, 0.6L per-
cent; magnesium, 1.55 percent; silicon, 0.20 percent; aluminum, brlance.
The spocimens —— 8-in. gage length, 0,300 in. in dismeter —=- were machinod
from the extruded rods. One series was tested in the eondition in wnich
it ms recoiveds Ansther series »f specimens was anncaled for 20 min at
6757F and ensled in the furmace at the rate »f 25°F/hr. These specimens
were designated as 24S annealed.

The phatmicragraphs in Fige 9 shww the structure 2f the metal in
thoe tw> difforcnt structurnl conditions. Tw> static tensile tests and
dynamic tensile tests werce made, £9119wing the standard procedure, at
impact velocities ranging fram 25 t9 200 £t/sec.

8. Discussisn »f results

The tw> static stress-strain curves nbtained fir ocach type »f struc-
ture, 24 ST and 245 nnnoaled, are given in Fig. 10. The numorical results
2f the static tosts arce given in Table VII. The effecet of tho annealing
treatment vas to decrease very markedly the values nf all the static
propertics with the exception 2f the reduction »f area, which rcmained
practicnlly unchanged.

0o §/ Refe 24
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100 x
24 ST, etched with Kellers reagent.

100 x
2L S Annealed, etched with Kellers reagent.
Fig. 9. Photamicrographs of aluminum alloy 2LS.
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Stress (103 1b/in%)

2 L 6 ¢ 10 12
Strain (parcent)

"Fige 1C. Static stress-strain curves for 2l ST aluminun alloys (speci=-
mens 1 and 2) and for 2i; S Annealed aluminum alloy (specimens 21 and 22),
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Table VII, Results »f static tests -n 2L4S aluminum alloy.

Type of Structure

24 ST

21,5 LAnnealed

Specimen number
Ultimate strength (1b/inZ)
Proportional limit (1b/in2)

Energy per unit volume
(£t 1b/in?)

Tlongation in 8 in. (percent)
Reduction of area (percent)
Hordness Rockwell A

Theoretical critical velocity
(ft/scc)

Experimental critical velocity
ft/zee)

2
65500
L6500

615
1.9
33
L6.3

301

>200

21 22
33700 3L 200
11,000 11, 000

157 169
6.5 6.9
36 38
2141 20.8

187

>200

Table VIII.

Rosults of dynamic tensile tosts on 2L ST alwminum

alloy.

Speci- Ultimete
Strength

(1b/in?)

Tmpact
men Velocit
No. _(ft/sec{

Encrgy per
Unit Volume
(ft 1b/in3)

Elongation
in 8 in.
(percent )

Reduction |

Tardnoss
of Lirea | Rockwall
(vercent) A

68000
68800
67000
67500
67500
66700
69000
66 900
71000
70400
72 000
66800
68200
67500

71000
70000

3 25.0
9 25.0
10 h9.9
k 50.9
1 7L.5
5 75,1
12 99.5
6 100.5
7 125.0
13 126.0
8 149.3
104 149.5
16 175.Q
15 175.5

18 198.8
17 200.0

610
588
656
630
592
61,0
760
8ho
826
675
862
752
730
765

955
905

1.7
11.1
12.3
1.7
11.0
12.3
13.5
15.2
1h01
15.3
1L.0
13.6
13,2
13.9
16.8
15.9

35 L6.3
37 L6.L

37 Lé.7
3L L6.2
37 L3.3
38 Lé6.7
39 L6.3
38 | Le.3
& 35 Lé.5
37 L6.8
31 LL.8
38 Lé.3
38 Lk.2
bs L6.5
38 & 347 h6.1
Average LEWO

*,
Double rupture.
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Table IX. Rcsults of dynamic tensile tests on 2L S anncaled alumi-

nu alloy. . ] .

Spoci-| Impact | Ultimate Encrgg por Elongrtion|Reduction| Hardness
men Velocity { Strength | Unit Volune | in 8 in, of Lreca’ | Rockwell
No. (ft/scc) | (1b/in2) | (£t 1b/in2) | (porcant) [(porcent) A
21 0 33700 159 65 36 21.1
22 0 3L 200 169 6,9 38 20,8

2l 2k, i1 500 273 8.6 L7 22,4
23 25. L2200 298 9.7 L3 23.4

26 194 112 800 25h 8.1 N 22.9
2 15’8.17 115 1,00 320 9.3 ﬁs 22,6

5
2g 75.0 45 100 328 9.1 Lo 18.2
2 75.4 L}, 800 389 10.8 W2 - 23.1

30 100.0 147200 . 290 8.2 50 22.1
29 101.0 Lk 800 350 10.1 48 21.4

2, 00 80 10.8 22,2
%% ]I 2%,2 llfg ﬂoo %31: 9.6 ﬁg 22.5

3l 150.0 | L3000 380 10.2 13
33 150.0 L& 100 320 Gt L3

36 172.8 Lk oo0 350 10. L5
35 174.5 — 11. Lo

0
— 1

37 176.3 L3100 295 9. 51
8
5

38 200.0 ;7500 280 . L3
39 202.0 uz 500 150 15.1 |50 & 48"
Avirage

e
—_—

*Double rupturc.

Table X. Comperison batween average static and average dynamic val-
ucs fer 245 and 178T alminunm.

Alloy Designation 17ST 2LST | 2L4S Annealed
Avorags hardnoss (Reckwell A) L2.5 L6.0 21.9
Static proportional limit (1b/in2) 38500 |L7000 1L 000
Ultimatc strength (1b/in?)

Static 59900 (65150 33950
Dynanic 68800 |68600 Ll 980
Increase (percent) 7 5 33
Elongation in 8 in. (percont) ]
Static 1b.2 6.
Dynonice 17.0 . 9.
Increase (percent) 20 18
Energy per unit volume (ft 1b/inZ)
Static 59 164
Dymanic 8sh 337
Incraase (percent) Lk 7 105
Reduction of Area (percent)

Static 11 .37
Dynanic 11 L5

7
9

Doty ;33 Lu
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The results of th° dynamic tensile tests are given in Tables VIII
and IX and the curves of ultimate strength, percentage elongation and
energy per unit volme required to rupture the speclmen, each versus-im-
pact velocity, are presented in Fig. 11. The average dymmic propert.ies
are caupared with the static properties in Taole X. The properties of
17'_5'1_‘ alurinum alloy previously reported are also given for comparison.
A graphical representation of this comparison may be seen in Fig. 12.

. - The increase of tensile properties effected by dynam;.c conditions
is'practically the samo for the two allcys 24 ST and 17ST. Dynamic load-
ing has a much greater.influence on the tensile propertié's of _2hS (anneal=
eﬁ:) than on the othar two alloys. For example, the energy per unit volume
reqﬁired to fracture the annealed 24S alloy is increased by as much as

105 percent while the increase with the 17ST and 2L 5T alloys is only

bl percent and 27 percent, respectively. Even with this improvement, the
dynamic properties of the crnezled 2L S alloy are still inferior 0 those
of the 17S8T and 24 ST nlicys while the computed critical velocity of the
armealed 24 S alloy is loss than 200 ft/sec, oxperimentally it is found

to be above 200 ft/sec.

The fact that the theoretical value of the critical velocity is
maller in some cases than the obscrved value has been reported before
for other mot:zls.g/ This discrepancy has been attributed to the differ-
ence between the dynamic and the static stress~strain curves.

9. Conclusions

From this investigation it mey be concluded thet the ener@'r absorb-
ing capacity of annealed 2L S aluminum alloy is greatly inferior to that
of the same alloy in the "I% condition under both static and dymamic
conditions. The criticel velocity of this alloy in both structural con-
ditions is above 200 ft/sec. It may be concluded further that the dynamic
tensile properties of 24 ST aluminum 2lloy do not differ appreciably from
those of 17S5T aluminum 2lloy. If thore is any difference it is slightly
in favor of the 17ST alloy in so far as purccntagu, ¢longation and energy
absorbing capacity arc conccrned.

9/ Ref. 1.
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3
g

in.

g

(percent)

-
o

Elongation in 8
8

w

Energy per unit volume
(ft 1b/1n3)

D S|D||s|D||s|D S|D| | s|D D

0 17ST 2LST 2LS{Ann.) O 17ST 2LST 24S(Ann. ) 0 17ST 24ST 24S{Am.)

Fig. 12.

Camparison of static S and dynamic D properties of aluminum

alloys 17ST, 2,,5T and 2LS (annealed):
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