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Procedure and Heenlis

The inpact setup showsn in Figure 1 was wsed to produce ithe shock pulse
shour in Table I. The 1€ iuck aciustow locntaﬁ in Sandiz Corporation
Albuquergue Ares 1LY was used to launch 2 78 pound ram projeciile in
free flight at :ciochsy ¢f 275 f£i/sec. The ram than impacitad into
the cushioning material {fncelite) compressing the cushion znd pro~

g

ducing the accelera;icﬁ pulse of Table Y on the test assewbly. After
the impact, the test item, moving at 115 £t/sec and the rem moving at
85 fe/sec were stopped by = sawdust filled beam.

The acceleration level obtained in chis test, recordad unfiiltered using
‘a tape system capeble of 40 KC tramsient undistorted responge, was
1600g lower than the requested value of 5000g.

A preﬁest‘é&librvtidn using a previously loaded cushion produced 4H000g.
The cause of this wide ccatter is believed Lo be related to the load-
ing history ©f the cushion. The cushioning material iz umable to fully
recover from its first leoading producing esmususlly high accelerction
‘when reused. In future tecting and calibration new stock wzﬁ¢ be used
'[and more’ repeatablc tests ave ntacapmnea.

,}X—ray ex aminauion conducted befo;e and aster Lhe shckk test tevea’ed
o damage.  The internal -pressure withia the Bladder (100 psia) and

‘,f]ﬁcne vacuum draws between the bxadder—and i -3 hold ing £1Ytumﬂ "@maincd
N iunchanged by the shock pulae. g

f}A vxsual inspEﬂtion of the blauder conﬂucted &fLer the radiog?aph 4n=
wspection,revealed that the _presgsure line Zeading‘to the bladder was
torn loose, ‘This damage is. belicved to heve sccurred duzing d¢s-vfz
ssembly Eo: inspection.. How: o:oceduras for disassembiy*will be fol—,

lowed An the future. - Ho ;atthe damaga uaa observed., :

EConclasxcn

A’though the avcizuude of the ﬁcce?erct4on ob ainﬂﬂ in this test was:
below the value :cqucsted, more accurate control can be obiained in
the future by using a new cushion for each test. & diecription of
 the test capabilities using the 18-imch actustor as a velesity genera-
é;tcr is giveﬁ in App°ndix I. - ~ S e »
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APPEMDIE I
o,

Range of fcceleration Ful
Actuator and Free Frojectile Tmpae

o
fegckos

ot
e
s
8
.
s
£
or o
e
3

The maximum lovel reeley
and a2 Iree ponectile impact
energy performance of the 18
working space between
in the Ensolite. The

attainable using the 18-inch
inte Ensolite 18 boundad by 7
ineh aetusztor, the minimem 4
raile, and the mazivum t
mastimem energy ”&?ahiiLL? ef the actua
“aitive to the ueie 1t of zhe driver item and is 180,000 £, iba, upon
~a 100 1b., projectile (320 ft/sec) and €00,000 £, ibs., on an 840 1b.
. projectile {218 ft/gsec). These perfommance factors eould be incressed
by altering the internal configuration of the actuwator. The waximum
dimension betwen the actuator vails ig 21 inches limiting the Cest item
to a width of about 16 inches which provides adequate clearance between
the catcher and test item. Test item helght aud length could be con~
siderably yreater thaw 15 inches, dimescions of 25 inches height and
30 inches length being scoepitable.  The wiwiivon widih could be incrzeased
by woving the acivater to z more favorshle lgcztion where rzil dimension
would not be 2z problem. The upper Mimit of stvess permitted in the
Engolite has wmot been detevmined. However, & mazimm stress. {value
averagéd cve» the 3cudea surface} of 12,000 psi has been obtaimed.
'"he Eollewing seblc dcscx;bea the waximem scceleracion and veloeity
‘ chaﬂge attainable uslng &he actuatcr as a velocm&y generator ‘
Aaximum ﬁttaivabie Acce?er tion ana Vc?cwity

Dimensions of ‘ThSE Iaem'weiahc

- Loaded. Surfaec .

100 lbs.v» “150 1b&.:~' 'EGG 1bsv—
L o1om diamter 04083 63003 f&?@ﬂg

e 120 ftisec“ 120 Ft/sec“« 12¢: Et{sncN

1 diamte*’ 15,4003 10,4005 72005
190 xt/sec* 190 fr/aect 190 ft/sec

16" diameter 26,000z 113,000g 10,000z

: 240 frfsect 240 fLiaec“ 218 ft/sec

16" % 20" 38,000g = 25,000z 19,000

280 frfsec

o These velccities are limited b; the maximive heigbt;of cuzhioning
-material which will remain s;able upder impac ‘ ‘

250 Et!vec

 Samples of typical acceler ation pulses p?deced upon 2

having 2 loaded surface of i0
7200g acceleration regresents

jneh diazmeter are piven in ¥igure 2.
thio Lx ahenk arccﬁe?m-xcn curvently. obtazned.,

Eandiab.

'230 ftfsec

130 .:.b. test. item-
" The Lo ey
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APPENDIEX IX
Aceeleration Response Speetza of ¢he

£ ¥ T e
leration Prlse ard an fceceleration Pulse
: Tox S ey Ween  resy 4 2% : :
Shtained Using Fros Frojeciile Impact

i

Acceleration zes ooy

cccurring on the mess of & siv
subjected to a ground accelier
the spring wmags gystem iz va
response ebtained for each frea
azceleration respoanse as ¢ func
shock pulse acting as ground 4i

€3
%]
[

g the maximum acceleration

o of freedom epring nass system

a. The nmtahal fvequeﬁ v of

a value of wmaxlmus acceleration
his establinhes a curve of

b3} o£ watural freguency for any given

for asuy awmount of danping.
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- Besponse spectra wore computed numerically vsing @ CBC 1604 computer
for two shock pulses and three cases of damping. The £irst pulse was
of the time profile reguested snd is baced upon rigid dody ae poase
to a countermeasure blast. This pulse had 2 linear rise to 400Cg in
0.4 ws., The pulse then dropped o 0 follawing an exponential deeay.
The pulsc durgtion ot the 10% icvel was 2 me. The second pulce was
ebtaiued,experimeﬂtal ly using the methed of free project iie 1mpact

 into a cushion of Fagselize., This pulse zzibited the goneral shape
of shock pulses obiained wictk 2 éﬁﬂ&a poat : piiauée aﬁd £ 1.85 wa
duration at the }8% lﬂvel. ‘

G}

¥

"!

&

‘Th» matimum-unnamnad gcspan¢e to the EQQ&CS&GQ nulsn o cmzs at lﬁﬂﬂ cps
at 'a level of 6409@ while zhe reat pulse. pzoauces 5300z reapoqﬁe at
this fzequency. Therefore, for an undamagﬁd sy tem of approx imateay
1000 cps matural frequency the test pulse would produce a 207 under
test. . In the response region above 2000 cps the requested pulse
- preoduce accelera&icns ranging. from 3800g to #860@ while the test
“Tpulse ?rcﬂuces response ranging. from 4800g to 58093. In thxﬂ regxon
L an ,undamped.ey ?.em would be over':eszcd. ~

O LT 71n &uﬁure tastaﬂg sheck spac"r" compari son between desired pulses
£ ..¢ - and test pulses of the type obtained in the actuator could be used
P to determine changes in test pulse zmplitude ané duration recaixe&
B to provide exact simulation in some interssting

The desired pulse sould be obtsined either then

. , ol ral’y or Lgcm
P e acceleration records omtalncd inm f0lil seale test
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