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fz: ODynamic Drop Tests of Half-Scale Barrel Hes

s s
gle ca_ el nose with cussets. The nose was desigred i
neitudinal faired acceleration to 60 g st impact when dropoec
svarded in a2 35 moh sidewind. The half-scale tarrel noses

n apg, repT 1aue;' scaled dewm irpaet velocities. Four noses
n the followiy cow1 bined horizonbal and vo"“"col valocities
2 2ps and Ll fos; N.,. 2, 32 fps and Ll fpss No. 3, 32 £ps and 39 :
2 s and 39 frs.

nject of these tests was to study the sheock mi tlgating charecierisiics
e hatf-3
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e test vehicle was instrumented with L Statham accelerometers; twe accel.
rometars were mounited on the inside of uhe steel cveclinder just bshind

ne contoured nose plaie and two were mounted on the ll'lalde of uhe stesl
cylinder at the aft end of the steel cylinder. At each of thesge lceations;
one accelerometer measursd along the lengitvdinal axis of the cylinder

and cne accelerometer reasurcd in the vertical axis through the lugs.

Four drop-tests were nade wibth the longitudinal axds of t*‘e teel cylinder
‘normal to e horizontal concrete target at impact. :

s showed the noses m.th gussets helped to prevent
, ut. The leongivudinagl faired cLcc:eleratﬂ ons were
grezter than the limit of 60 g 1.n all drops.

Object of Test ',

he obgcm, of 'these ues~,s was to Jc.udv the shock mu:.ge.t.,ng characr. ristics
# the half-scale barrel ncse with ussets. The nose was designed to

. & ,
the longitudinel faired acceleration o0 60 g at impzct when dropped

th vpare chx.w rnua'aod 1;}"&01‘71'1 in a. 3; n'p"x s.n.dewind on a horlzantal
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17ag reguasted in a Work Order Authorization from I. I. Bruce,
%. H. Copeland, 7321, dated 12-8-80. The work crder wassent 4o
Adawms, 7323, Ares IIT. Hr. Don Baker, 7117~1, was %the consultant.

ss the halfw-seale barrel nose unit hung on the drop tewer.

15 meking up the object tested were a half~scale siee

dregwing owbsr, and a half-scale barvel nozse, Dwg. No,
cale, Issue J). The test equipment vsed on this series

a C.E.C. Oscillograph recorder, Type ;»~L9R Serial Number
o S»B‘D}é) md i ea. 1;1%04 e:;:ﬂ ifiers, Model 11187,

atvions of the scceleromebers used zre lisited in Table I and
ons and orientations are shown in Figure. 2.

The half-sczle steel cylinder was instrumented with L Statham accele
erometers, Wye each mounted on the 3uﬂe1 eylinder at sbabtion 18 Just
aft of the conboured nose plale and i each mounted on the inside of
bhe steegl cylinder at station 6;.3 8.(.- u*n aft end of the steel cylindey.
One longitudinal and one vertical accelsrometier were mounted 2t each
sbation. . The Llongitudinzl sccelerometer measured along the  longitudinal
axis of the eylinder znd tqe vertical scceleromster messured in a hori-
zontal nlane bhrough the lugs. Directions of positive accelerationsg are

th the nalfmsc ale barrel nose attached was bulg on
the guy cables were tlg}* tened uu.nf’lclem‘,ly to puil
°. '"" 2 puy cables were tight enough to prevent z
tion of the unit at f'a.;'mag> releasa.

cit

o "Tot Opere’cmn Procedures® with the
computed to provide horizontal and vertis
y 4 Liy fps vrespectively. The half.

Ge cen cze‘oe target. Figure 1 shows
th this was ithe orientation used for

o
§o
H

. new nose attached for each drep,
@ho To'{Jo :mg - ,mmn;ed horizontal and veértical velocity

ok
ey
oo

s DS«2, 32 ns and ik fps; DS-»B, 32 "’ns ang 391“:«3,&3%,32 N
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The acceleromebter sigmus were recorded on an cscillograph for each drop
test, Fastex and Milliken carmeras were used to record the unite angls
and welcelty at impact,

Heoults
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e four drep wests shoved the half-scale barrel noses

{ t limit the ._onolcuu_nal feired pulse to 80 g during
Led 1avc‘.om conditions with a 35 mph sidewind. The maximun longi
L fairved pulse occurred on arop DS-1. A4n acceleration of 95 g was
ad at Station 18. The amplifier for the longitudinal cﬁccelcromc.\,er
Station 18 becsie defeciive during drep DS-1, and must not be regarded
accurate beyond the pomu shown in Figure 3. Table II lists the accelw
:tions and malse times fer 21l the half-scale drops. The shock pulses
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interoreted ascording to SC-LL52(M). Section D, Pavagraph 2.1.1,
4 Janu nuary 1961u

The shock signatures of drop DS-2, Figure b, ave typical of the shociks

found on the cther drop tests, DS«3 and DS-!&, Table III gives the impact

velocities computed from drop height and slide distance, and the impaci
bi

velocities as determined by the data reduced from the movie film, Ths
accuracy of "he velocities reduced from the cameras may vary %2 fps from
the repor"c,ed valves. The impact angle may vary f2° from 'bhe reported
valus.

The forward "ong.zﬂou&mal accelerometer neasured a velocity change approxie

mately 5 %/sec higher than the impaet veloeity, while bhe aft longitudinal

ac elcr’cme%f reasured a velocity change approximately equal to the impact
velocity in all drops. ‘

The velocity change ab the f‘om:erd accelerometer station, being sbout 5 fps
ater then the iwpsct velocity, indiezted a rebound height of about 5
hes., This rebound was veru}.ea by a study of the movie films. The

i

3

onal “relecity of the best unit about the impact point produced a
dowinTard accelera‘tion ab m aft accx,loronetnr station, < hich, azhen uombin«ed
» 1 oo e

&

%o the irpact veloeity at this s‘batlon. The following flgt.res are used to

show the is rmcc damage *to the ncses, Figure 5, nose DS-13 Figurs 6, ncse
70

igure 7, nose DS-3 and Figure 8, nose DS-lL.
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Locakion and Station

TARLE X

Tagiruxentation

Dynamic Brop Tests of Helf-Scele Barrel Nose

Stataam Type or Model MNo.

Forvard longitudlinal, Ste.
Aft lougltudinal Sta. 65.3
¥orward vertical, Sta, i8
Aft vertical, Sta. 65.3

Afi:vertical Sta. 65.3
(Replaced Serial lNo. 1687
after drop DS-3)

18 A5A~200-350
A54-200-350

AS5A~100-335

AS5A~100~-335

'A5A-100-350

Tel764:2

Nat, Freq.

Sexial Mo, {cps)
5402 910
1670 920
1688 720
1687 760

10901 750

1117

L

Figure Ref.
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TABLE IX

T-176k2 e

Dynaic Drop Tests of Half-Scale Barrel ¥oee

ns-n-Wr'p-zv,-'szm D8-2 V. = bA fpe; ¥y = 32 fps T6-3 Yy = 39 fpe; ¥y = 32 fpe D6-M ¥, « 39 fpa; Vy « 32 fpe
_loéltion . Koee No, ) : . Noee No, 2 Nese Ko, 3 Ncse Wo. %

ard Station . Directior  _acgesercticn (£'3) i=e [z8) ~ _Acceleration g 's) - Tize {cs) Acﬂhnucn D) h.- (n)_ Acceleration (g's) |
S S tlax o Ken Creimed luu Puse MNax  Max Taired Tise Pulse Faired Rise Max  Max TFaired Rise Pulse
9 () — 2 —_— L). L_). —_— e . 0 2 —_— e

s, 18 Long. 1050 15.0 '495.0 21,8 28.9 . 85.8 6.7 +78.6 10.6 27.6 80.3 181 +T.9 1.3 28,3 TLh S 68,2 209 331
. Long. 93.0  14.9 +T7.7 20.5 3.7 7.6  11.5 +T1.6 1.1 27.6 Th.2 11,7 +6h.8 127 20.1 68.0 1h.0 +58,6 18,5 32.1

i Vert, 8.2 3.6 T8 16,9 Skb INE 26,2 4129 8.5 28,7 522 20.8 +9.2 122 6.8 562 322 +8.3 5.0 2.7

“J&z I I R A I A N

Ty Notess
b ALl u:eonmun vere of the nmu-‘p seigzic-anss type.
- ALl sccelercmater pulses read according to 8C-bLS2(M), Section D, Paragreph 2.1.1, dated Jeouary 1961.
The arrovs o rum 2 indicate the u.ncuu of positive accelerstions. *
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TABLE IXX
Test Results
Dymsmic Drop Tests of Nalf-Scale Barrel Nose
Impact Velocity Determinad

Regquested by Meduced Movie Film R
Velocity for Test zm:;_l_gg !; mg . Audmm Nose . Impact Angle Determined
orizontal ertical - horizoawal ertl Thickness .. . Iapact Angle by Reluced Movie Pilm Dazage Sustaiaed
) (rpe) . _(fpe) o (fpe)

m v ‘ {gnches) : Requested (Tolersnce t2°)¢ by Nose (Fig. Ref.)
- ) 2 SRR g 0.2 90° 900 This noee was most severely
. ‘ crushed and alnoat bottcoed
. out (Pig. S).
32 M R O .. 0% 90° 8¢° (rig. €)
32 T3 9 - W D 900 es° (Mg D
32 3 n 86° This ncee was crushed more

L§ , 0.25 90°
L L ’ : on com 8ide than the other,
dus prodadly to A° angle at
impact (Pig. 8).

Y

oléde than 90 degrees indicates tall trailing at ixpact.

Y




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

