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Procedure and Results

The impact setup shown in Figu7:e I was used to produce the :fiacer, pulse
shown in Table I. The 13 inch actuator located in Sandie Corporation.
Albuquerque Area III was used tc launch a 7 pound ram projectile in
free flight at a velocity cf 270 fticec. The an than impacted into
the cushioning material (Zncolite) compressing the cushion and pro-
ducing the acceleration pulse of Table I on the test assembly. After
the impact, the test item, moving at 115 ft/sec and the rem moving at
85 ft/sec were stopped by a sawdust filled beam.

The acceleration level obtained in this test, recordcd unfiltered using
a tape system capable of 40 KC transient undistorted response, was
1400g lower than the requested value of 5000g.

A pretest calibration using a previously loaded cushion proCuced 4000g.
The cause of this wide scatter is believed to be related tc the load-
ing history of the cushion. The cushioaing material is unable to fully
recover from its first loading producing unusually high aeceleration
when reused. In future tenting and calibration new stock edil be used
and more repeatable teats are anticipated.

X-ray examination conducted before and after the cheek test revealed
no damage. The internal pressure within the bladder (100 psia) and
cne vacuum draws between the bladder and its holding fixture remained
unchanged by the shock pulse.

A visual inspection of the bladder conducted after the rediceraph in-
spection revealed that the preseure line leading to th e bladder was
torn loose. This damage is believed to have occurred during dis-
assembly for inspection. New procedures for disassembly will be fol-
lowed in the future. No further damage vac obserVed.

Although the amplitude of the acceleration obtained in this test was
below the value requested, more accurate control can be obtained in
the future by using a new cuehion for each test. A diecription of
the test capabiliti•s using the 18-inch actuator as a velocity genera-
tor is given in Appendix I.
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APPZNDIX 7
aange of Acceleration Pulses Attainable Using the 18-1nch

Attuator end Free Projectile Impact Into Ensolite

The maximum level c acceleration attainable usin74 the 18-inch actuator
and a free projectile imElact into Easolite is bouaded by the ma=imum
energy performance of the 13-ivIch actuator, the minimum dimension of the
working space between the tuin reilo, and the maximum stress permitted
in the Ensolite. The ma:4,in= energy capability of the actuator is sen-
sitive to the weight of the driver item and is 160,000 ft. lbs. upon
a 100 lb. projectile (320 ft/sec) and 600,000 ft. lbs. on en 840 lb.
projectile (210 ft/sec). These performance factors could be increased
by altering the internal configuration of the actuator. The maximum
dimension betuen the actuator tails is 21 inches limiting the test item
to a width of about 16 inches which provides adequate clearance between
the catcher and test item. Test item height and length could be con-
siderably greater than 16 inches, dimensions of 25 inches height and
30 inches length being acceptable. The mnimum width could be increased
by moving the actuator to a more favorable location where rail dimension
would not be a problem. The upper limit of stress permitted in the
Ensolite has not been determined. However, a maximum stress (value
averaged over the loaded surface) of 12,000 psi hea been obtained.

•
The following table describes the maximum acceleration and velocity
change attainable using the actuator as a velocity generator.

MaxlimzaJhttainable Acceleration and Velocity

Dimensions of 	 Test Item Weight
Loaded Surface 	 100 lbs. 	 150 lbs. 	 200 lbs.

10" diamter
120 ft/sec*

14" diamter 	 15,400g

16" diameter 20,000

16" x 20'! 	 38,000g'

190 ft/sec*

240 ft/sec*

280 ft/sec

10,400
190 ft/se*e

13,000g
240 ft/sec*

25,000g
250 ft/sec 

3'../g t/*0: 871
190 ft/oec

10,000g
230 ft/sec

19,000
230 ft/sec

4003 	 60O.
120 ft/see:

These, velocities are limited by the maximum height of cushioning
material which will remain stable u ae. impact landing.

Samples of typical acceleration pulses produced upon a .130 lb. teat item ,

having 'a loaded surface of 10 inch'diameter are given in Yigure 2. The
7200g acceleration represents the highest acceleration currently obtained.
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APPENDIX IX
A Comparison of the Aceelcraten Response Spectra of the
Requested Acceleration 7u1so and an Acceleration Pulse

Obtaina,i Usin Free PrejectiIe Impact

Acceleration response specre ,s sleazed ea the ve -4mum acceleration
occurring on the mass of s e4.1agle degree of freedom spring mass system
subjected to a ground acceleration pulse. The natural frequency of
the spring mass system is varied ad a value of maximum acceleration
response obtained for each frequency, This establishes a curve of
acceleration response as a functi©n of natural frequency for any given
shock pulse acting as ground displacement and for a-ay amotInt of damping.

Response spectra were computed numerically using a CDC 1604 computer
for two shock pulses and three cases of damping. The first pulse was
of the time profile requested and is based upon rigid body response
to a countermeasure blast. TIV:13 pulse bad a linear rise to 4000g in
0.4 ras. The pulse then dropped to 0 foilawing an exponential decay.
The pulse duration at the 10% level vas 2 ms. Thc second pulse
obtained experimentally using the Ilethad of free projectile impact
into a cushion of Ensolite. T•!_s pulse exibited the general shapes
of shock pulses obtained with a 4000g peck amplitude and a 1.95 ma
duration at the 107 level.

The maximuza undamped response to the requested pulse occurs at 1000 cps
at a level of 6400g 'while the test pulse Produces 5380g resPonse at
this frequency. Therefor.e, for an undamaged system of approximately
1000 cps natural frequency the test Pulse would produce a 20% under
test . In the response region above 2000 cps the requested pulse
Produce accelerations ranging from 3800g to 4800g while the test
pulse produces response ranging from 48008 to 5800g. In this region
an undamped system would be overtested.

In future testing shock spectra comparison between desired pulses
and test pulses of the type obtained in the actuator could be used
to determine changes in test pulse amp/itude and duration required
to provide exact simulation in soma interesting range of frequency.
The desired pulse could be obtained either theoretically or from
acceleration records obtained im full scale testing.
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