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TO: DISTRIBUTION

Re: Drop Tower Teat of the Half-Scale Noce, Honeycomb Type

These drop-tower tests were conducted to study the shock-mitigating capability
of a half-scale honeycomb-type nose for use in ths divelopumnt of a shoCk
absorbing system for the full-scale TX-53. Eleven drop tests were conducted.

These drop tests were conducted employing vertical velocity only The effects
of combined horizontal and vertical velocity were simulated by using an angle
target and orienting the longitudinal axio of the cylinder perpendicular to
the target surface. The longitudinal velocity (V1) was along the longitudinal
aria of the cylinder. The normal velocity (Va) was parallel to the target
onrface and normal to the longitueinal axis of the cylinder.

The instrumentad,cylinder with noses of two different designs was tested at
velocities of VL a 42.4 ft/sec, 	 • 37 ft/sec; V = 42.4ft/sec,
V m'15 25 ft/sec•VL * 42 4'ft/sec V go 24.5 ft/sec; V = 43.8 ft/sec,
VI; a 36.3 ft/sec; arTVL = 43.8 ft/sec, VN a 25.3 ft/sec. All drops were
made on angle targets. Two drops were made with VL of 42.4 ft/sec on flat
targets. All tests Were made on concrete targets.

The results of these tests showed that the honeycomb failed in column in
instances. The honeyceib bonding materials used between the forward honey.
comb section, and the taoneycoch,portien that mounts to the inatrumented:cylinder
failed in many of '_the - tests that had 'simulated 16118lb:dine]. andnormel,impait
velocities. 	 a highest maximum faired acceleration is the longitudinal. axis
W44.4 264.7 es.: ?h' average acCeleration on all. drops !in this 1

'was between 55 and 80 g's, IIIMUCIUM faired pulse.
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The21 ,2 test!.; wara cl%ndested to study 	 sbock-abbi,-r-. capability of n half-
s;:.z:v1 h(„77yec,mb 	 ..or use in tha deliQlopmcnt of a sheck-absorbing system
for ,the lull-osnle

Reaockil

TU.s nefi.t vaa.. requested in a I:Jo:1.7. Ozckr Authorization from Ht. B. I. Bruce, /217,
to Ur. A. W. Zegor, 1613, dated January 11, 1960. Mr. R. D. Grover, 1217, wag
the cxym'„nItant.

S .r•r-Tn?-1-1,7 oE 2ast T:ests

1.E9 pnat teats have besn ode by Organization 7300 on the TX-53 half-scale
:.;.neyao,T2b-type nose.

7igure / shows a typical setup for the tests mede. The components making up
the object tested are the Half-Scale 1X-53 Cylinder, Drawing No. DL- 10628;
the Honeyconb-Type Half-Scale Noce, DroWing Ho. Sit 9(1217)1828, Issue
.Isd:/„Eled; and Droj Tower Sling (Handling Band), Drawing No. Sit 1217(740-8).
The test equipment,used was a CEC Oscillograph, Nodal 5-114 23, Serial
No, 5088EM13 1 using 7-362 gelVonamaters and glutei Amplifiers, Model 1111012,
eounted in the tower instrumentation panel. A CSC Oacillograph, Nadel 5 - 119114
Serial No. 9071, was used on soma tests.

Figure 2 shows the location of the instrumentation in the test item. Table I
is a list of the accelerometers used in the tests and includes the location,
type, range, and serial number of each.

the forward nose piece, was formed of 3/Z6 -inch-cell (0.002-inch wall thickness)
5052 aluminum honeycomb and Was bonded to a center section of 3/16-inch-cell
0.002-inch all thithOess) aluminum honeycomb. The center section was then
bonded tc the contoured honeycoMb, 1/8-inch cell, 0.0035-inch wall,
5052 aluminum. nip type of nose construction was used on the first six
drops and is shown in Figure 3 diagram, Typo A. Later drops used nose
sections as show, in Figure 3 diagram, Typo B, with 3/16-inch cell, 0.001-inch
wall, 5052 aluminum. Honeycomb nose "A" was mounted to the teat cylinder's
contoured nose by twelve 3/3-inch bolts. Bonaycotb nose "B" was mounted to
the test cylinder by four 3/8-inch bolts on a modified contour front plate.
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Proedu ,..e

The heat eyiincler with the honeycomb-type nose attached we hung on a static
box,2 on the 240-foot drop towr, where drops with vertical velocity only are
In.:ads. The 1.tnit bad a )padling band attached around the test cylinder. A
sUng made of 1/4-inch aircraft cable was attached to the handling band and
to an eyeolt mounted on the aft plate of the test cylinder. This sling was
run throu a cutter icop. This loop was brought through explosive cable
,t11,ttere and attached to the static boom by a 5/8-inch bolt.

The sling supporting the unit was adjusted by means of cable clamps to make
the longitudinal axis of the unit 49 degrees to the horizontal and normal to
the 41-degree target surface. The famel cables, which ion to the amplifiers
and recorders, were connected to the accelerometers in the unit and secured
ender a plate at the aft end of the unit. This plate protected the cables
upon slapdcwn of the unit. Extra instrument-cable loops were made and
attached to the static boom by means of a wire run through a cable cutter.
The Guillotine cable cutters mere then armed and the unit was raised over
the previously placed 41-dagree target at the correct height to give
velocities of '2.4 ft/sec along the longitudinal axis of the weapon and
37 ft/sec normal to this longitudinal axis.

A 3rid with 4-foot squares was plated on the Pastax and tracking-camera side
of the target to facilitate data reduction of faster films and to chock the
angle of impact. A timer clock was used to record tine after impact. The
time of initial impact was indicated by a stroboflash unit. The timer clock
arld stroboflash unit were used to correlate the position of the unit with
time (in milliseconds) after impact.

A pulse from the tower control building fired the Guillotine cutters on the
unit and instrument- cables, and dropped the unit. The Pastax cameras were
started by clocks in the control building. Drops G-I, G-3, G-4, and G-7,
were all made the same as previously explained and with the same impact
velocities.

For Drop Tests G-5 and G-6, the test unit was attached to the tower in the
oone way, except the unit was oriented with its longitudinal axis normal to
a 20-degree target and raised to sufficient height to obtain a longitudinal
velocity of 42.4 ft/sec and a normal velocity of 15.3 ft/sec.

For Drop Test G-8, the unit was attached the same as previously and impacted
on a 30-degree target with a longitudinal velocity of 42.4 ft/sec and a normal
velocity of 24.5 ft/sec.
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Fo: Drop Tcst G-10, the test unit 1,1.13 ta.ade to impact on a 40-devce target
with a longitudinal velocity of 43L8 ft/sec and a normal velceity of 36.3 ft/sec.

Drop Test G-L was made on a 30-degree target with a longitudinal velocity of
43.8 ft/ace and a normal velocity of 25.3 ft/sec.

Drop Teets G-2 and G-9 ;Jure made on a flat target with a 	 gitudinal impacF.:
velocity of 42.4 ft/sec For these two drops, the unit wee supported on the
static boom by a harness of 1/4-inch cable attached to the cutter loop as
previously explained. The harness in these two drops was attached to the test
cylinder by two forged eyebolts mounted on the aft cover of the test cylinder.
The unit was raised on the tower over the irpact target 	 a height to give
a longitudinal impact velocity of 42.4 ft/sec. The grid, tirar clock, and
stroboflash were set up as previously explained.

Results

The results of these tests showed the half-scale honeyeowb-type nose was not
able to stand the impacts at the tested velocities. The greatest maximum
faired acceleration in the longitudinal impact axis was 264.7 g's on
Drop No. 10, with a pulse duration of 5.1 milliseconds. This acceleration
sad those of the other drops are shown in Table II. A typical oscillograph
record of these drove is shown in Figure 6.

The failure of the bonding material (Normco FM 47), used to bond the two
sections of the nose together, failed (Figure 4) because of the shearing
forces exerted during the drop. The drop tests showed that the failure of
the bonding material and the column failure of the honeycomb (Figure 5) which
was used longitudinal to the axis of the teat unit were the contributing
factors for the high accelerations obtained.

Damage photos ware taken of each drop after the drop was completed. Lateral
accelerometers A-3 and A-7 were not used after Drop Test G-3. The angular
accelerometer A-4 was not used after Drop No. G-9. No record was obtained
for Drop Do. G-4.

Racpu

These tests showed that the present design of the half-scale honeycomb•type
nose will not mitigate the impact shocks to the 501-g level. The bonding
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Lc 	 j 	 cs:11f.nd IcnGituednal and latel velocity impacts.
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