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Re: Drop Tower Test of Ralf Scale TX-51 Beer Barrel Nose

Summary of Results

A total of V3 drop tests were mode to gather acceleration data on a half scale
beer barrel nose which was subjected to simulated impact conditions. Siz tests
were wade by dropping the test vehicle (oriented perpendicular to target) ver-
tically downward onto an angled target to simulate horizontal and vertical im-
pact velocity components on a flat target. Vertical impact velocity components
ranged from 38 FPS to 42 FPS and the horizontal Impact velocity components
varied from 22 FPS to 37 PPS.

Three tests were made on a flat target with the test vehicle impacting perpendi•
cal= to it; the vertical]. velocity component at impact ranged from 39 FPS to
44 FPS and the horizontal component for all tests was sere.

One tact was made by dropping the vehicle vertically downward impacting at 30'
from vertical onto a flat target. the vertical (or longitudinal) velocity
component at impact was 38 FPS and the horizontal (or transverse) velocity was
22 FPS.

the test results showed that the beer barrel nose was capable of mitigating the
Longitudinal acceleration at impact to less than letig. The nose assembly was
found to stand up very well under the side loads experienced during impacts
with a horizontal velocity component.

The nose weatiou fabricated entirely from 6061 AL was someahat too rigid for
optimum performance sad the 3003 AL. n090 was someWhat too ductile. A good
compromise vs. reached early in the test series by using 6061 AL for the front
section of the nose and welding it to the rear section mode of 3003 AL.

Remeon for Test

Thin test use repeated in a Work Order AuuborimatLea dated January Ii, 1960
from E. I. Armee, 7117 tea. W. Ofter, 7322. The test mss assigeed to
Division 7323 Lobe conducted an tba 300 drop test tower.
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Object of Test

The object of this 	 waswas to conduct a aeries of drop tests on a half scale
TX-53 Beer Barrel Nose under various impact velocity conditions and to measure
the resulting accelerations.

Previous Tests 

Two teats and reports have been completed on full scale 'Beer Barrel' nose
sections. On both of these tests the nose of the warhead bottomed out but
otherwise performed satisfactorily. These tests are reported in T-17374 and
T-17407.

Setup for Test

The test vehicle was a hollow right circular cylinder which had a front adapter
plate to which the beer barrel nose was attached with bolts. The tests were
made by dropping the test vehicles vertically onto angled concrete targets.
The longitudinal axis of the test vehicle was perpendicular to the target sur-
face at impact to simulate impacts with combined horizontal and vertical com-
ponents of velocity on a horizontal target. Fig. 1 shows a typical test
arrangement.

Accelerometers were mounted in the test vehicle at selected locations which
are shown in Pig. 2. Also shown is the sign convention established to designate
direction of positive acceleration. In Table I is tabulated the accelerometer
(by serial nos.) that were used at the various positions within the test vehicle.
In Table II is listed the specifications of the accelerometers and Table III
shows the drop test condition relative to each test. The longitudinal impact
velocity (simulating actual vertical velocity) was parallel to the longitudinal
axis of the test vehicle. The transverse impact velocity (simulating actual
horizontal velocity) was directed from 180' to 0'. (Refer to Pig. 2).

A C.R.C. type t-114 recording oscillograph (using type 302 galvanometer) was
used to record the acceleration signatures.

Tice drawing no. showing dimensions, details and other information about the
half scale beer barrel nose section is N-10603.

Procedure for Test

Each drop test vehicle was oriented normal to the target surface (except test
No. 9) and hoisted to the height suffi2ient to produce the desired impact
velocity compensate. The test vehicle was released from the tower support
boom by an explosive cable cutter. Per test Vb. 9 the test vehicle was oriented
to impact at 30' from vertical onto a flat target. All drop tests were covered
by Pastan high speed motion picture cameras.
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Results of Test 

Tabulated in Table IF through VI is the acceleration data as read from the
acceleration signatures. No record was obtained from test No. 2. The
acceleration signatures were read according to SC-4452 CM) pare 2.1. The
sign convention used to designate direction of positive acceleration is in
accordance with the directions shown in Fig. 2.

In Fig. 3 is shown the original acceleration signature from test No. 4 which
was made on a flat target. Shown in Fig. 4 is the record from test No. 1 which
was made on an angled target. The acceleration signatures from all the other
tests were very similar to these that are shown.

Shown in Fig. 5 through 14 are photographs of the beer barrel nose after each
test. No photograph vas available for test No. 5 but the test was made under
exactly the same conditions as tests No. 4 and 6.

These testa indicate that the beer barrel design has possibilities of being
adequate to mitigate both longitudinal and transverse acceleration to an
acceptable figure in a full scale model. Since the beer barrel nose can be
securely bolted to the test vehicle it is superior to the honeycomb nose
in withstanding side loads.
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