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o Shests of Aluminum Alloy (AN-A-13 2UST) to Perforation

by Various Fraement-Simulating Projectiles

1. At the request of the Office, Chief of Ordnance, 12 ballistic
limit tests using simlated-ragment projectiles have been conducted, at
this arsenal, a ) -

2, TResults of tests using the (cal. ,30) 6-1-53 flak-zimlating
projectile show that when compared to a single sheat of 2UST aluminum
of equal welght-par-unit area, the plied sheets exhibit a mch lower

P - B

. ballistic limit,
:‘:—‘ ~ E g
‘y¢; 3, The ballistic limit with the (cal. .22) GaEu flekmsimlating
S projectile, however, is not as variable,
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4,  Vhen compared to érevioua tests conducted -at~thls-arsenaly on
plies of ,020" alumimum alloy) the subject material is found to be in-

Of

e ferior end offers less resistance to perforation by the cal. .22, e
: S
::i 5.  Twelve 24" x 24" sheets of Reynolds Pureclad 24ST aluminmum
18 were received from Aberdeen Proving Ground, Maryland, 3y error, six
-2 sheets were of ,025" thickness, instead of ,020" thickness tha} had been
ﬁii Intended, However, tests were conducted on both the ,020" and ,025"
3§ sheets for comparison,
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: 6. The aluminum sheets were cut down to 12" x 12" size and then
geparated into various plies, Twenty-four sheets of ,020" thickness
were separsted into six, eight, and ten ply, and twenty-two sheets of
.025" thickness were separated into four, five, six, and seven ply.
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7. The various plies wers then closely and firmly clamped to &
wood and steel ballistic holder (closely clamped to prevent sny
introduction of variables to be expected from spacing). The plied
assembly was subjected to fire by the G-2 and G-1-S fracment-simuizting ]
projectiles, The cal, !5 stesl-jacketed ball projectile could not be T
used because of the limited space on ths aluminum alloy sheects. The T
results and comparisons of these tests are found in Tadle I, oy
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8, The superiority of o single sheet over the equivalent weight o
of plied sheets in resistance to perforation by the G=l-5 is noticeabie
in that alunmimm plate of ,125" thickness f%red at by the G-1-S, ecal., .30
projectile had a ballistic limit of 860 f/s®, whereas the five-ply or

five sheets of ,025" thickness (combined to a total of .125"°) had a -

. Dallistic limit of 670 f/s (2 spread of almost two mundred fest), o
However, in using the 8.2, cal, .22 projectile, the single plate (.125") g
had a ballistic limit of 827 f/s, and the five-ply (total combined i
thickness - .125") a ballistic limit of 850 f/s. T

. ALY

9, It i3 apparent that under impact by the cal. ,30 fragment- Ez:ﬁ
simulating projectile, the reslstance of the solld plate is superior to ;fﬁj
that of the plied sheets, Resistsnce of the plied sheets to the cal, .22, e
‘ however, is about the same 25 that of an equivalent weight of similer ::::
meterial in a single plate, ?333
. I

10. It 1s interesting to note that a ziven welcht of the ,020" ?i?ﬁ
sheets afforded rasistance to perforation superior to sn equivelent it
welzht of the ,025" sheets, The superiority of the thinner sheets ot
would seem to indicate the variability of the quality of the two lots .
of gluminum alloy. S
ALY

11, Inasmch as the resistance of the subject material ia lower Y
than that of previously tested materials, it is not recommended for gi:t
substitution for the lot currently used in recovery boxes in the AR
standard triansular frammentation test to obtain information on the L.
retained velocities of fraiments. T
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Swmmary of Ballistic Tests Conducted at Watertown Argenal

on Samoles of AF-A-13 Aluminum Shests at Various Plies ) R

Nominal Equiv, PN
Sample Gauge Grams/  Steel Ballistic Limite f/s b

Type Ko, Ply _1Ply  Sq.FY, Gauge 62! 1.8
AN-4-13% A6 6 .020" 755 .ol 820215  T00315
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L A0 10 020" 1273.7  .069" 1253312 g3t 3
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L B4 Y 025" 660 036" 7632 3 568218 o
P B.5 5 025" 823 Louy® 850215  670%20 o
"o B.6 6 025" 968.7 052" 928413 725215 e
U noon B.7 7 025" 1153 .062" 1145220 815*10 __}_
beney
FOR COMPARISON: W
Aluninum3 . h
Aloy (ave.) 6 -020' T 03" %21 - b
Alumtnun® T
T 248T(ave. ) Single Plate ,125" 835 o5 g27 860

S 1, Cal, .22 fragment-simlating projectile - 17 grains

e, 2. Cal, .30 fragment-simulating projectile - 34 grains
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