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THUNDERPIPE TEST CF
THE HALBERD NOSE CONE
(CRD)

Introduction -

The object of this test was to dztermine thz Halberd Nose Cone response

to an explosive shock environment, of prime interest was the pressure
distribution over the vehicle surface.

This test was requested by H. E. Kinney, 5622, dated April 1, 1966.
The vehicle and associated hardware were received April 7, 1966, and
the test was completed on April 29, 1966,

Summary

Réviewing the results, it was determined that the vehicle was blown
downward at approximately a 40° angle of flight, The vehicle total
travsl was 16 feet and was protected from damage on impact by a bed
of sawdust. The material in the breech end was blown free,
Complete instrumentation coverage was obtained and the results are
pragentad in the form of graphs and annotated oscillograph records
in this report.

Procedure and Results

The 6-foot diameter metal shock tube 216 feet long was usad for the
Halberd Nose Cone test (sce Figure l). The breech of the tube con-
tained 27 lengths of Prima cord which was suspendzd horizontally in
2 symetrical pattern in the first 30 feet of the tube., The remainder
of the tube was instrumented with pressure gages mounted in it's wall,
as shown in Figure 2, Experimental “Nammal" thermocouples were in-
stalled in the shock tube. These were located at stations 172a, 172b,
19%a and 199b to measure the flow temperature,

The test vehicle was installed at the opposite end from the explosive
charge (see Figure 3). The nose of the vehicle was pointed toward

the HE at an angle of 20° nose down from true horizontal, as shown in
Figure 4, This attitude was established by placing an inclinometer
set on minus 29° on top of the 9° shape of the come. The nose of the
cone was even with the end of the shock tube. Alignment of the test
vehicle to the axis of the shock tube was aided by a transit sighting
through the bore of the tube. This accuracy was within a 16th of an
inch. Two 500-pound test nylon cords were used to suspend the vehicle
as described. ’
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The instrumentation cabling from the test vehicle was protected by

1 OD thin wall aluminum tubing 20 fecet long. Coupling to the vehicle
was accomplished by a thick rubber hose. Additional protection
against electromagnetic interference was made by the application of a
three-mil foil coated zipper tubing grounded to common ground over the
remaining exposed cabling to the junction box. Vertical supports were
used to align the stinger with the horizontal axis.

Vehicle instrumentation consisted of eight pressure transducers,
velocity transducer and 1 thermocouple (shown in Figure 5). The
vehicle had a weight of 55.6 pounds, center of gravity of 6.838 inches
from the aft lip, and a moment of inertial of .47 slug £, 2,

The HE consisted of 27 lengths cf prima cord 30 feet long., The prima
cord was of the 2000 grain per foot variety for a total of 240 pounds.
The ends of the prima cord at the breech end were brought together and
taped to two detonators. Each detonator (SE-1) consisted of one

tetryl pellet per detonator. This point was located 15' from the
breech on 'center line of the tube. The energy used to ignite the
detonators was obtained from an "Exploding Bridge Wire," mod 2 firing
set. It's capacity discharge circuit supplies 2500 volte DC.

The explosive end of the tube was sealed with an &-inch thick plywood
plug. This plug was mounted to a l-inch thick steel plate, A con-
crete mass 2 x 6 x 2 feet was placed against this plug. These items
are shown in Figure 6,

Calculations of the shock velocity were obtained from the gayes mounted
in the tube and the results are listed in Table I. Shock velocity, as
shown in Figures 2 and 3, across the unit was acquired with piezo-
electric shock arrival crystals located 2 feet apart. The third crys-
tal was even with the open end of the tube, This position represented
the vehicle nose. Shock Position vs Time, and Shock Velocity vs Position
can be seen in Figures 8 through 11,

The following results were recorded on the Nammal thermocouples:

Station Temp. °F To Rise Time Time at Max.
172a 1170 20 52
172b 1010 20 52
i99a 1065 22 62
199b 1200 22 62
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The Metro information for April 29, 1966 was 72°F temperature, 831.9
mb Atmospheric Pressure and 97 Relative Humidity.

Colored photographs of the shock front as it leaves the shock tube

were given to the requester, Scotch lite photographic technique

was employed. Coverage of the unit as the suspensions desolved

shows’ the nose drop slightly and continued to drop. The final photo
shows the stinger still intact and its nose completely down. A
photograph showing the nose cone after the test can be seen in Figure 7.

Results of the instrumentation coverage are presented in the form of
anotated oscillograph records shown in Figures 12 through 19. Channel
identification is shown in Table II.

TRS:7343:s8im
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