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Swmsry of Tesd
Ihis test wes conducted to evsluate tie shoek wiltigeding capabililies

of uiﬂe Berral Nosz configuzation fo2 tir TZ-S3 unid.

Tha wnid vaos imamcted en 2 hordizontdl sonerote cuvfses R o vordical TG~
locity of 62'/zoc spd a hovisontal v-»_‘.cc,tg of 51.3%fsec vith the longie
tudinsl 8xis of tho uni% oricntod 90° frem E‘cnzcntea. Ths full scels
Barzel Nose was mede of a forvard nose senilon 0.87 thick of AGS5) AL,
Thils secticn wags aluminmm wmalded $0 an aft Qcct:aczz cf 0.,8% 3003 AL,  Tha
maxizwm fairsd longiludinel aceelerstion messurad in the unit w28 119 g
in the longitwiinal dizeeiion om the 280 weight with a pulze duratien
of 51,9 millisesongds.

The Barrel Hose boliomed out on the cass of the test unit dvring impacd
eansing the mxiznm ascelersticns o go mueh higher than was desirsd.

Object of Test

The Yest was conductsd to evalusts the shock mitigating eapsbilities of
the Barrel Nose for the TZ-53 during simelsted laydoun delivery.

Authoriza’aion for Tast

This test was regquested in a Work Crder Authorimtim, £rom BE. I. Bruea,
7117, to E. Ho Copeland, 7321, dsted 11-26=60. The test was assigned to
Po H. Adams, 7323, Vo be condixted on the 1857 drop tower. The consultant
was Don Baker, 7117. '

Sumsry of Past Tests

One pricr drop test, T<1737h, has besn nade on this dummy TE-53 unit with
Barrel Nose configuration.

Setup for Test

Hgnxalshossmeunitmngmﬁwwsﬂ drop tcwer. Tigure 2 shows the
location, and direction of e positive accelerations, of esch aeceler»

omster in the unit. ---..._H IS ._..-.-‘:
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The waveforms and pulse darabions of the impact shooks mpy Le ssen on
the ozcillogreph rocord {Figure Sie

The movic coverage wsad on this divp shoved She pitch and veleocities ab
impact (Pigeva 8} The movie £ilm data reduetion showed the wnidt was
+10.72 degwees off vertical, afisrbody leading abt impact.

The herisentsl compenent of volocity &% irpact was 50.0 ft/see and the
verticel component ab the nrose end wrs 63,75 £4/ssc az dederminsd from

o Ny r b B -, 2
the photogrephie CovTerags.
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Ences Tables I
Figs. 1-6

Distributions:

Es I.Brucs, 7117

D, M. Bruse, 7182

d. M. Wiesen, 1442

D. S. Hlisa, 234l

E. He Copeland, 7321

' Harrison, 7523
&Qltser, 3}-&21@3
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Distritution B Tel7h07

1589

158661y

The drewing of the Barrel Typs Moss 1s F-108603; oulee panele,
gieel cylinder

afterbody, 15867h; wedges, 1536462, The inner ballistie
has rno drgwing number,

The %zel equiprent used was six Nirtel smplifiers Model 111 BF mounted in
tover instrumentation panel, ons i chennel G,E.G. Datatape Resorder Type
S5«752=4, Serigl Ro. T-01h65. The accelercmeter signals were recorded om
& C.E.G. F¥ %ope recorder. The tupe was played back on an fmpex MM tape
recorder Model 11ll-8 through Ampex 625 cps low pass output dats fillers
engd regorded on & C.BE.C. Hedel 5-119 ozsilicgraph.

Table I lists the specifications of the inciruments used in the test
vehiele,

Procedure

Ths unit was instrumented with Ststham accelerometers as showm in Pigure 2.
The uni% was thenbung on the 1857 drop tower carrizge as shwn in Figurs 1.
The 0° side of the unit was facing the barricade at impa t. The instrument
cables were attached te the sccelerometer loads and then the instrument
cables were abtached to the carriage boom.

Three loops were made in the instrument esgbles 1o allow slack when the
unit was released from the carriage. The unit wgo raised on the tewsp

by means of the dynamic carriage atistched to the haul block. The haul
block was attached to the dynmic esrrisge by a 3/8" aircraft cable loop
containing taro guillotine cutiers. A signal from the tower contrel
building fired the guillotine cutters on the haul block cutier loop allow-
ing the cerriage to slide down the tower work cable. When it reached the
desired horisontal component of welocity the test unit was released from
the dynamic carriage by guillotine cutters cutting the unit free at points
shawn on Figure 1,

Results

The Barrel Nose bottomed out on the case of the test vehicle upon impast
on the concrete target and a 116 g longitudinegl acecleration was moasured
on tha aft weights,

The unit slid about 8F on its nose then alapped down on its side, at which
time the afterbody came off (Figure 3)., Figure L ahows closeup of the
bottomed out Barrel Nose.

The maxirxam faired longltudinal accelarations were 119 g on the aft weights
and 101 g on the steel case gt impact. The slapdoun accelerations had
longitudinal fu'red pulse of 127 g and 133 milliseconds, The vertical
faired pulse was 229 g ard L3 rllissconds. Ihe acceleration cables

were torn loose or Zlapdown which may bave caused erronsous acceleration
readings. These values and thc other geeslerati~s are listed in Table II.
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BARREL NOSE CONFIGURATlON

FIGURE | - THE FULL SCALE BARREL NOSE ON1T TONG o THE 1 1859

CARRIAGE (Vy = 62'/SEC, V, = 5| .3'/ SEC) =~ DROP TOWER
TEST OF THE FULL SCALE BA&REL NOSE NO.

DH G- §10/ PROJECT NO. T-17407
U

UNCLASSIFIED




et

.

”(]KE[IEIIE§S§‘7 .751

{i CnTE POSITIVE ALCELZFATIONS

v = Pl S it S S ek el P st i B A iy
e . T T L T - /1;:;.,//,‘//’/;// e ’,,2’%/';7//: e ,//,” NG
, ' B et —-._‘_%P\
N ; : k W T A
- : ‘ : . WEIGHTS : ! ¢
| | . . = - | i
- X i i : S~ | |
' | b on=p : T ! .
\ ! ‘ K . . }
Y ! ! i l
[ | P ! t : i
. H 1 - - ; i
A KA ._r‘_: i t
; ¢ N _ | : |
At —sd X —— : : i
; t . ‘ y
s ; , P i v aCCEl. i | :
I / i : ; ;
; , ‘ L} (. ‘ ‘ i ' R
oS ! | A=o v ,
S H X 1 il * !
S ! ! L % : i
/ i - X oo ;
: { ESy — —
| e N bt 3 S :
i B ':' ,//" - /,/,,/ - e - -~ ’/v—/f/ % T “/
A= T - St s ta A AN

FIGURE 2 - SKETCH SHOWING LOCATION OF ACCELEROH ' )
1 SHO T JETERS wND DIRECTION OF FOSIT WCCELERATIUNE
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CONTOURED NOSE MOUNTING PLATE

~——0.6" 606lAL

BB-2

FIGIRE 4 - THE BARRE N()u CUNFIGURATION DiMaGE AFTER FULL UCALE BARREL TEST NO. 2
-- DROP TOwER TEST OF THE FULL SCALE BARREL NOSE NO. 2

‘&Dﬁr (o‘. - %‘7032' FROJECT NU. T-17407

-
Z
P!
-
>
N
1
=]
e
=
-

[
2
W



¥ a e
t

) Lo L i e, U
aLLL UCnd VUN GND LT LoN No, Gid

Nusg Yo

bam LONG DN Gt Ul 1L by b b T, L, HO T, {

o ke ¥ g ¥

P LONGLIUDIN A LEOME TR o F T, ol 00

| o= : VAR LGl R LLTEl b Lyt Lisa 104

izl LAILE L AL b L Sl 103

. wln i T ard bt il ol
B~ Wi badbLl PULLE JLUEVERATE N
Lo bl TINT

i AN EF T RN R L

LO gy e

FLOARL Y = Yol uU{.l.lQ}uJﬂ TeLl ef Lo Pl Goedt thdW bl Nt N,

HOJLCT N, T~174007




UNCLASSIFIED

BB-2 TOWER DROP

SIDE VIEW 35MM  APFROXIMATELY 129 FRAMES PER SECOND

AT IMPACT: FITCH = +10.92 DEGRFES
Xa VELOCITY = 50,00 FT./SEC.
X, VELOCITY = S0.00 FT./SEC.
Y, VELOCITY 2 63.75% FT./SEC.
Ys VELOCITY = 61.25 ¥T./SEC.

FIGURE 6. = IMPACT ATTITUDE AND VELOCITIES WT IMPACT
© 7 7 OF THE FULL SCALE BARREL TEST NO. 2 == -
DROP TOWER TEST OF THE FULL SCALE BARREL
NOSE NO. 2~ AR
: S PROJECT NO. T-17407
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Teble of iceeleraticns Used on the Orop Test
of Full Seale B

heeel, Dizreztion Hotu=al
Serial Sensitive Stathem Range Frequeney

No. Axis __Aceel. Type tg C.F.S.

AL
A2
A3
A<l

¢A Q‘S

&-6

1885 Iong, 353 - 100 - 335 100 670
3997 Forte ASA = 500 « 350 5C0 > 1500
7168 Yab, ASA < 1000 - 350 1000 » 1500
615 Torng. ASA « 100 » 300 100 750
634 Verta  ASA = 100 = 300 100 810

1665 iat. ASA = 200 - 335 200 1120
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TAPLE IX

TABLE OF ACCELIRATIONS ON PULL SCALE PADREL TESY
DROP TRIEL TEST ON FULL SCALE BARNEL TEST KO, 2

3
Prop Teat of Varvol Foze en Flab Brendown Puize Ropdings on 3
Conorava Torget. Yy = 629 fgeo. Gorerata, Ty o w“fmecq

Vg = 51.3%/sec. (Inieial Yapact)

03 qe !z @141 )

foceloration T
Apor BedfracE) o imad
o Mot Fedrad  Biss  ondus
No_ Tozation Divaction 4 - o L

A=) On Wolighis Sta. 80 Tongltudingl 138.0 68,4 +119.0 30.5 5L.9 139.0 119.0 129,00 86.2 132
A=2  On Wedghta Sva, 80 Vartisal 78,0 27.8 + 61,2 32.8  h2.3 267.0 2460 2250 1O ').;-
A=3 On Weighto Sta, 80 Latoral 48.0 18.7 & 2h.3 19,2 26.2  ho0h 2t . Zs 18,0 3
A-ly  Af% Stoel Cose Sta. 108 Longitudinal 11h.0 24.9 +10L.6 30.7  h2.2 28 32,7 - 20,0 1.5 @
As5 L% Stecl Case Sta, 108 Vertical .0 32,9 <+ 265k 18,9 22,8 128 62,3 « 60,0 12.8 295"‘
Aed AL Eteel Case Sta, 108 Lateral 3769 3925 cwemen weon  eows 1907 S, - B30 13,5 26,8

A1l accelerations were measured with o seiemic fype acsoleromotey with 0.6 damping,
All accelerations were read assording to SC3-10, Para. T.b to 7.lh.5.
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