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Sumary of Test

The obiect of the test wasg to study the sheek miltigating characteristzics
of the Barrel Nose configuration for the TX-53 weapon. The EBarrel Hoge
was designed to limit the lo gitudinal faired acceleration to 60g when
dropped on concrete targets with velocity compoments of 62 fps vertical
nd 51 £ps horizontsl. These conditicns simulatad parachute retavded

q .

ra
fall with a 35 v7ii sidewind.
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The veapon vas instrupented with 3 Stccham Accelerometera mounted in the
- . nose section;.ICne accelercmeter measured in the“_ong*tuczna1 axis of
the weapon and one each in the vertical and: aorlzenta? axes.' Three Stathanm

, abceLeaore“ers weve mounted in the: afL sect101 of the’ allistic cylinder,
one eack in tne lcﬂthudbua i, ver;cal and h0fzaaonta1 8?93.7 ’

xb results of the test shewed the ncee cru hed a2bout 17 5 yhich ig 1®

Jmore than expected. ‘the moximum La4.~_:1ongitu‘ dinay a beiekuuxoa. as.SQ.Qc
 on the aft weights at impact, The maximum fzirad ver Llc81 ‘accelezaticn

= im
‘was 39. 2g on the aft vweights at slapdown. Tﬁe novie. fzdm ~shewed - the
 Wnap0n _mpacL ug 6°_off the normal tc 2 nOILaOPLEK concr te tar Tget,

'*Th film also shovea the _mpact ve?OC1t~es to be 63 ?t pe
an .

2 sec._vertical
d 52 £, pP? ec.-norizcn**l. Lo '

Omect of LEDt

a

The oa;eca of Lu.u test was to evaluate tne shoch mltlga 11g characterics
of the Barvel Hose configuraiion to be used on the TX-53 weapon. Th

. Barrel Mose was .designed to limlt the faired lcmgitudinal acceleration
- to 60g when dropped on concrete targets with velocity components of 62 fps

1verL1co1_upa¢;{ £ps horizeatal, These_cunditloﬂs szmulgted puracxute re-
v tarded laydewm in & 35 mph. *dewind., -
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Figure 1 shows the unit suspended from the drop tower before the test, The
guy ropes shown in Figuvce 1 were tightened su ff;c ently «o puell the longi-~
tudinal axis of the weapon about 5° off verticai. The weapon perfovns a
rendulum type escillation gt carria9 release LI these guy ropas arc not
tight emough. This peadulun action continues during cerriage ciide and

{mparts as unstable condition to the unit at weapon relezse.

4 list of the components making up the object tested were: Rarrel Hose,
Pugu Ko. 7»106“w, Issue 3; cuier panels, Dwg. Mo. 153CGEL; Inmer ballistic
1i

nder, no Dwg. Ho.; afterbody, Dwg No. 158674; wedges., Dwg. No. 158662,
The test eguipwment used on this test was: a Censolidated Elettvodyananic
Corp. Tape Recovder type 5-752, Serial No. -0‘405; and sixn Rintel Ampli-
fiers mounted in the tower instzrument panel model 111-BL, proper

99047, 99048, 99854, $9363 and 995,5. Table I lists the instrumeniation
used on Baurrel Nose test Ho. 4.

Procedure

The simulated T¥~-33 with 6 Statham &ccelerometera, three meounted in the
cantoured nose seczion sad three mounted om the inner baliistic cylinder
(Finyre 2}, wes hung on the tower carviage {(Figure 1). The carriage was

zised to a pre-determined release position, The fire puise, from the
tewer contrel building, fired the carriage rveleage explosive cable cutters,
The carriage with the zlmuliated TX-33 attached rollad dowm the tower cable
until the assewbly attazned 2 horizontal velocity component of 51 fps, at
which time the simulated TH-53 was separated from the carziage by firing
the weapon release cable cutters., The unit then gailned the vremninder of
its vertieal veloeity in free £all. The required impact velezities were
51 f£ps horizontsl and &2 €ps vertlyal. The simulated TX-53 unit, with

he 130° point of the unit trailing (Pigure 2} impacted on the horizomtal
concrete target. :

C"i‘

Fastuz end Milliken movie cameras were used to vecord the dreop trajiectory
and to show the attitude of the unit at impact.

The accelerometer sigrpals weré recordad on tape. The tape was played
back in Avea I on an Ampex Fii tape recorder model 1l14-4, and & permanent
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record of the accelercmeter signals was made on a type 5-119 C.Z.C.
oscillograph, using Ampex low-pass output data filters (625 C.P.S).

Results

The barrel nose, made of a2 forward saction of 0.5% thick 6001 aluminim
welded to s aft section of $.6" thick 3003 aluminum, bottomed out com-
pletely as shown in Figure 3. The afterbody was 2lso damaged sevearly
{(Figure &) during slapdown.

Figure 5 shows the zrushing of the side pamel honeycomb, a result of the
afe section of the Barrel Nose moving aft at impact.

The geatest 1ongiLudlnal faired acceleration of 84.4g at impact wes re-

corded at the aft weights {Sta. 36). The longltuaina1 fzired acceleration
4 recorded at the contoured nose plate (Sta. 21} was 82.5g at impact. The

aft longitudinal accelerometer detected a longitudinal faired acceleration

of 39.2g at slapdown. The rise time and pulse durations for these zccel-

erations and all other acceleration data can be found in Table IX. Figure

6 19 an oscillograph zecord of the drop showing the acceleration signatures
at impect and slapdown.

The movie £ilm showed that the unit impacted with a pitch of 6° off verticel,
the parachute can leading and with velocity components of 52 £ps horizontal
and 63 fps vertical. f

4 //,

H. STOEVER =~ 7325

BJ D cwihane,

7321 Project Engineer: D. K. BUCHANAN -~ 7321-5
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Approved By: R. S. HOOPER - 7321-5 /gf
Encl: Figs. i-6
Tables I, I

Copy to:
J. H. Wiesen, 1442
D. S. Bliss, 2364
W, %. Stevens, 7162
p. M. Bruce, 7182
£. H. Copeland, 7321, Attn: Dale Buchanan
C. L. Johason, 7523
M K. Smelizer, 362i-3
' L. C. Horpedahl, W-1, LASL, Attn: S. D. Huffman
R. 5. Gauler, G¥X-3, LASL, Attn: D, F. Mitchell
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A - STRAIN-GAGE TYPE ACCELEROMETERS
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FIGURE 2 - INSTRUMENT LOCATIONS. DROP TOWER TEST OF BARREL NOSE, BB #4. PROJECT NO. T- 17626
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T~17626
TABLE I

Accelerometers
Drop~-Tower Test of Barvel Nose, BB No., 4

. Accel.

, Station Serisal Range Mat. Freq. Pigure
g ‘Mo, Location No. Directlion Model No. No, {x «'g) {cpa) Reference
;- A1 A Forward longitudinal 21 Longitudinal  AS5A-100-300 633 100 810 2
A-2 Porward vevtical 2% Vertical A5A~100-335 1686 100 670 2
A3 Fo:ward lateral 21 Lateral AB5A-~1000-350 4911 1000 > 1500 2
A-4 Aft longitudinal 80 Longitudinal  A5A-100-350 4178 100 750 2
| A-5 Aft vertical 80 Vertical A5A-~100-335 1688 130 720 2
:A-6 Aft vertical 30 Lateral AS5A-100-300 622 100 700 2
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T-17626
TABLE 11

Acceleration Data - Drop~Tovwer Test of Barrel Nose 88 No. &

Inpect, Conditions Vv 62 ft/sec,

V. 51 fc/mec on Flat Concrete Slapdown into Barricade

h Approximately 975 ms
Farget, Unit Impact 69 off Verilcal Aftexr Impact —
Acceleration Acceleration
2 9
{g's or vad/sec’)  Time (mg) (g's ox rad/sec” Time (ma)
Sta. Max HMax TFailved Rige Pulse Maxr Max Faived Rige Pulse
Location No. Direction (+) £~ ) . {2 -
~ Forward longitudinat 21 Longitudinal 87.2 24.7 +82.5 32,1 48.3 - 37,2 =36.0 48.3 71.6
~Forward‘vertical 21 Vertical 16.1 37.0 ~16.5 3.8 31l.6 15.6 7.4 +12.5 6.0 21.6
Forxwa-d lateral 21 Lateral 183.0 85.4 +55.0 4.5 42.6 29,1 29,0 +20.0 5.0 17.4 |
- Aft longitudinal 80 Longitudinal 91.1 1%.3 484.4 29.6 42.4 11,3 43,7 -35.2 43.6  60.7
Aft vertical 80 Vertical 8.5 17.0 ~14.0 2L.9  39.7 27.9 13.7  +23.7 13.5 22.2 |
Aft lateral 80 Lateral 6.0 6.0 - - - 20.0 5.5 - - -

All accelerometers used were of the strain-gage seismic masgs type.
_ All accelerometer pulses were read according to SG-4452(M) Section D para 2.1.1.
The direction of positive (+) accelerations is shown on Figure 2.
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