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o Resistance of Four Types of Thin Aluminum
F Al Sh P 0 Fragment-
t
h i S ting Projagtiles
P L
. 1, In conjunction with a program of develoment of improved body
| @ armor components which 1s being conducted at this arsenal in response
L to a requeet of the Office, Chief of Ordnanc®*® samvles of four alumimnm
E ' ) alloys have been tested in thin (.125") sheet form.

. . 2, '0f the four alloys tested (R-3017, R30LV, 1\+s.v 24S-RT) the
3 resistance of the 2US-BT sample to perforation by caliber 45 (steel
m Jacketed) ball projectiles and by a light-weight (17 grains fragnent
simulator? was highest and that of the R-301T sample lowest. However,
as oompared with that of Hadfield manganese steel of equivalent weight
the reeistance of all these alloys wae remarkadly poor.F\

3. After determining the weight ratios of theee alloys duplicate
sanplas were clamped pigidly to wooden ballistic frames which allow
8"x8" areas to remain wunsupported from the rear. Into theee areas there
were then directed impacte of caliber .45 (steel-jacketed) dall Pro-
Joctiles and of calider .22 fragment-eimlating orojestiles. The
results of these teets are summarized in Tabdle I.

4, Under impaot of caliber .U5 ball ammunition there was no greeat
epread in resistance to perforation, limit velocitiee ranging from 715
fest-per-second to T80 feet-par-second. The average limit velocity for
Hadfield manganese steel of the same gauge ie about U0 feet-per-second.

. 1. 0,0, 522,3/T1(c) - ¥tn 470.5/7443(c) dated 28 September 1943,

2, VAL Memorandum Report No. 762/253(c) - "Development of a Projectile,
to Be Used in Teeting Body Armor, to Simmlate Fragments of a 20 ma,
B.E, Projectile" - 7 January 194k,




5. Under imvact of "rojectile G-2, the spread of limit velocities
ie somewhat sreater (764 feet-per-second to 874 feet-per-second), but L
the general resistance of all types is astoundingly low as compared with e
that of Hadfield manganese steel of similar gauge (1670 feet-per-second). e

6. Under both tyres of attack the resistance of the 2YS-RT gample
was highest and under test with the G-2 projectile the B=-301T sample was
Poorest,

7. The ability of all ssmples to resiet failure by punching was -
exceedingly low. It is felt thet in order to most successfully combat S
fragnent imvact a material of high ductility as well as hish tensile Eo
strencth is required. Although these two attributes are cenerally
considered incommatible, it is contended that that material which most
successfully combines ti.e two will »rove to be the moct highly resistent :
to fragment prerforation. Hadfield nmanganese steel vhich at this writing -
a"lears to be the must .romising material for this ur cce, remains
extremelv ductile (R0% elongaticn) while mainteining a moderestely high
tensile ctreagth (135000 p.e.1.). Its ability to combine these two
characteristice, hcwever, n nears to be unique,
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Tadble I

f Ball Te Conducted Wate

on Four Typeg of Thin Aluminum Alloy Sheets
. Bquivalent stic L
_Sample Stesl Gauge 6-22 a1, ,ue?
B.3017 Loul® 64 725
R-301V Lous” g2 ns
145.v Louy* s 129
4SBT olyr 874 780
Yor Comprison!
Hadfield

manganess steel +Ol4* 1660 940

16;1. .22 fragment simulating projectile - 17 grains.
2Cal, .45 (steel jacketed) ball projectile - 230 grains,
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