_made on angle targets.’ Two drops were made with Wy, of 42.4 ftlsec on flat
oy tatgats. All ‘tosts mm mde on comrate targets. L

) "f"uc rem.lta of tneaa' Cesca nhwed chat the houeycomb failed in colum in
- {nstences. Tha' homyeomb bonding mterials uged batween the forward honey’
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: Drop Tower Test of the HEzlf-Scale Noee, Homeycowd Type

Thesz drop-tover tests were conducted to study the sheck-mitigating capability
of a half-scale honeycomb-type moce for use in tha development of a shock-
sbsorbing gystem for the full-scale TX-53., Elcven drop tests were conducted.

These drop tesis were conducted empioying vertical velocity only. The effects
of ecabined horizontal and rerilcal velceity were simulated by using an angle
terget znd orienting the longitudinal axis of the cylinder perpendiculazx to
thz target surface. The longitudinal velocity (¥p) was along the longitudinal
aziz of the c;l..ndet._ The normal velocity (V) was parallel to the target
enyface snd normal'to tke lcngituc‘inalajds of the eylinder.

The " instrumntcd ,Cylinder with nogses of two different designs was tested at

" velocities of Vi = 42.4 £:lsec, Yy = 37 ft/cec; ¥y = 42.4 ft/sec, .
-VN =715,25" f.tlsec, 5- 42.4 £t/sec, 'VN w 24.5 ft/sec; Vi = 43.8 ftlsec,
an:

¥g = 36.3 ft/sec, vy, = 43.8 ﬂ:/sec, Vg = 25.3, ft/sec. All drops were

i,

.. comb zection and’the honeycomb portion that mounts to the instrumented cylinder T
o faued in ‘many of the ‘tasts that had aimulated longitud:lnal and norml mpact '
: velocit..as.; 'i.'ha higbest mximm £aired acceleration !.n the longitudinal axis

- wes;264.7°g 's.: 'me average secelgtation on all: dropa ‘ln thh 1
. a.xis was b:,tweon 55 and 80 g a, mximm !eited pulae. S

g
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Theze tests were csndusied to study the shock~abrorbing capabiliity of a halfe R
gczie nomsyoomt r vae Lo tha development of 2 zheckeabsorbing system :
for the Juil 3.

Bezgon for Tont

¥hig wesl was requeztod in @ Work Qzder Authovization from Mr. R, 1. Bruce, 1217,

o v, &, 9, Deger, 1013, dated January 11, 1960. Mr, R. D, Grover, 1217, was
the copciulsani. :

SumroTy of Pask Tests

¥o past Zests have bzon mede by Crganilzsation 7300 on the TX-53 half-scale
henayssoh-Lype Dose.

Pl

z
aekup for Taste

\
-

Tigure 1 shows a {ypical setup for the tests mede. The compomerts making up

the obloct tapted are the Half-Scale IX-~53 Cylindar, Drawing No. DL~10628;

the Homcycowmb~Type Half-Scale Nose, Dratzing Ho. SR 9(1217)1828, iIssue E,

modiffed; and Drop Tever Sling (Handling Band), Drawing No. SK 1217(740-8).

The rest equipment used was a €3C Oscillograph, Model 5-114 P3, Serial .
¥o. 5084413, using 7-362 galvonometers and Kintel Amplifiers, Model 111BF, !
pounted in the tower instrumentation panel. A CBC Oscillograph, Model 5-119R, o
Seriel Ho. 9071, was used On goms tests,

Pigure 2 shows the location of the instruméntatica in the test item. Table I
48 a list of the acceleromaters used in the tests amd includes the location,
type, range, and gerial nuaber of cach.

“he forward mose plece, was formed of 3/16-inch-cell (0.002-inch wall thickness)
5052 aluninum honeycowb and wa3s bonded to a center section of 3/16-inch-cell
{0.002«iueh wall thiskness) aluminum honeyecomb. The center section was then
bonded te the ccntcuzed honeycsmb, 1/8-inch cell, 0.0015-inch wall,

3032 aluminus Thio type of nose consiruction wes used on the first six

drops and is shcua ia Pigure 3 diegram, Typz A. Later drops used nose
gections a3 shows in Figure 3 diegrem, Type B, with 3/16-iznch cell, 0.00l-inch
wall, 5052 alumfrum. Honeyccmb nose VA" was mounted to the test cylinder's
contoured mose by twelve 3/8-inch bolts. ancycomb noge "BY was mounts=d to
the test oyiinder by four 3/8-inch bolts on o modified comtour fromt plate.

i
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Procedure
SEDLELVEG

The vest ”7Li308§ with the homeycomb-type noge attached was huag on e static
on on the 200-foot drop tower, where drops with verticzl velocity only are
The unil had a paodling band attached around the test cylinder. A
ng made of 1f4-inch Aircraft cable was attached to the handling band ard
an eycholt mounted on the aft plate of the test cylinder. This sling was
s £hrough a sukter ilcop., This loop was brought through explosive cable
culbers and attachied to the static boem by a 5/8-incha bolt.

£

5]

B w6
PR
o
o

C'O:d*

The mling supporting the unit was adjusted by means of ceble clamps to make
the lomgitudinal axis of the unit 49 degrees to the horizontal and normal to
the 4l-degree target surface. Ths signal cables, which run to the amplifiers
and recerders, were connected to the accelerometerg in the unit and secured
vadex a plate at the aft end of the unit. This plate protected the cablas
uosn alapdewn of the unit. BExtra ianptrument-cable loops ware made and
attacbed to the static beoom by means of a wire rum through 8 czble cutter.
The Cuillotine cable cutters were then armed and the unit was ralaed over
the previcusly placced 4l-degree tevget at the correct height to give
velocitics of 42.4 ft/sec along the longitudinal axis of the wcapon and
37 £ftisec nermal to this longitudinal axis.

A grid with 4-foot squares was placed on the FPastax and tracking-camera gside
of the target to facilitate data reduction of faster f£ilms and to check the
angie of impact. A timer clock was used to record time after impact. The

time of imitial impact was f{mlicated by a stroboflash unit. The timer clock
and stroboflash unit were used to correlate the position of the umit with
time (in millisecondsz} after impact.

A pulse from the towsr control building fired the Guillotine cutters on the
unit and instrument-cables, and dropped the unit. The Fastax cameras were
gstarted by clocke in the control buillding. Drops G-1, G~3, G-6 and G-7,
were all made the same as previously explsined and with the same impact
veieclitles,

Por Drop TFests G-5 and G-6, the test unit was attached to the towsr in the

come way, except the unit was orieated with ite longitudinal axis normal to
a 20-degrec target snd raised fo sufficient height tn obtain a longitudinal
velocity of 42.4 ft/sec and a normal velscity of 15.3 ft/scc.

Tor Drop Test G-8, the umit was attached the same as previgusly and impacted

on a 30-degree target with a longitudinal velocity of 42.4 ft/sec and a rormal
velocity of 24.5 £t/sec.

UINULASSIFIED
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Yor Drop Test G-10, the fest unit was wade to impact on a 40-degrec target
K

"l:"\
with 2 longitudinal velocity of 43.8 fifsec and a normal velczity of 36.3 ft/sec.

2rcp Test G-li was made on 2 30-degree target with a longitudinal velocity of
43.8 f£tfgec and a normal velocity of 25.3 ft/sec.

Drop Tepts G-2 and G-9 vare made ovp a flat target with a lorgitudinal impac:t
veloclty of 42.4 ft/sec. For thegse two drops, the unit waz supported or the
static boom by a harreses of 1/4-inch cable attached to the cutter loop as
previcusiy cxpisined. The harness in these twe drops was atiached to the test
cylindexr by two forpged eyebolts mountad on the aft cover of the test cylinder.
The unit wos raised on the tower over the impact target ar a height to give

& loagitudinzl impact velocity of 42.4 ft/scc. The grid, rimer clock, and
atzroboflash were sct up a2z previously explained.

lesules

The resulte of these tegts showed toe half-ecale homeycowb-type nosc was not
able to ztand the impacte at the tested velocfities. Thza greatest maximum
faired acceleration in the longitudinal impact axis was 264.7 g's on

Drop Ko, 10, with 2 pulse duration of 5.1 milliseconds. This acceleration
and those of the other drops are shown in Tsble II. A typical oscillograph
record of these drops is shown In Pigure 6.

The failure of the bonding matevial (Normco WX 47), uged to bond the two
sectlons of the nose together, failed (Figure 4) becsuse of the shearing
forces exerted during the drop. The drop tests showad that the failurc of
the bonding material and the colutn fsilure of the homeycomb (Figure 5) which
was used longitudinal to the axis of the test unit were the coutributing
factors for the high accelerations obtaimed.

Damage photos were taken of each drop after the drop was completed. Lateral
accelerometers A-3 and A-7 were not used after Drop Test G-3. The angular
accelerometer A-4 was not uscd after Drop No. G-9. NWo record was obtained
for Drop ¥o. G~4.

Conclugions and Becommendations

These tests showed that the presenz design of the half-scale honeycombetype
nose will not mitigate the impact shocks to the 50-g level. The bonding

UNCLASSIFIED




éf
o
S
&
J

® ® - 0S08g

Distribution -5~ T-16310

UNCI ASUIFIED RS.7321/9712

t degige will mot allow the wose to do
tinal and lateral velccity impucis.

A e

J STOZVER - 7322-3
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A= Fab. LONGITUDINGL ACCELEROMETER LTw, 6.5

A-2 Fal. VLPTICAL ACUCELEPUSETER STa. 0.5 ) '

A=5 AFT LONGITUULINAL ~CCELERUMETER STa. 49.4

A=6 AFT VERTICAL ACCELERQMETER STw. 49.4

# é '- MAX 1L 3MPL [ TUDE
& 7@5 ?v MAX MM FAIRED PULSE i
RISE TIME
BULSE! DURAT IO
0.01 SECOND

Ey
FIGLRE 6 - TYPICAL OSCILLOGRAFH RECORD OF TOWER LROP NO. G-11 sl V; 43.8 FT/SEC AND VN 25.3 FT/&EC ON 30° ANG.E
TARGET -- DROP TOAER TESTS OF THE HALF SCALE NXE, HONEYCO*B TYFE
Tage 11 FROJECT m- T-'“ 0
‘i -3 REF. SYM 732!/97!2
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Table of Accelerometers Used on Drop Tower Tests
of the Half-Scale Honeycomb-Type Nose,
Drop Tower Tests on the Half-Scale Boneycoub-Type Nose

Accel

No. Location Station
A-1 Forward Long. Sta 6.5
A-2 Forward Vert Sta 6.5
A-3 Forward Lat Sta 6.5
A-4 Angular CG Sta 24
A-5 Aft Long. Sta 49.4
A-6 Aft Vert Sta 49.4
A-7 Aft Lat Sta 49.4

Model and Serial

Type (Stathau) No. Range
A5A-500-350 3998 £500 g's
A5A-100-300 627 +100 g's
A5A-100-350 2190 +100 g's

AA20-3M-350 51 13000 rad/sec2
A5A-200-335 1665 200 g's
A5A-100-300 634 +100 g's
623 +100 g's

A5A-100-300




" Drop No. G-1, 41°.Target; Impdct.

B

TABLE I

-

Vel of v, 42.4 1/sec, VN 37 1/sec

Table of Accelerations for Drop Tower Tests, Half-Scale Honeycomb-Type Nose

Drop No. G-2, Plat Target;
Iupact Vel of VL 42.4 1/sec

T-16810
RS 7321/9712

Drop No. G-3, 41° Target; Impact Vel of

V 62.4 1/sec, V 37 1/sec N

(Nose Type A) (Nose Typa A) - “(Nose Type Az o
Acceleration ime Acceleration Time Accelera ion2 Time
(g or Rad/sec’) (ms) (g ox Rad/sec”) {ms) {g or Rad/sec™) (m3)
~4 Inst Max Max Paired Rise Pulse Max Max Paired Rise Pulae Max Max Faired Rise Pulase
No. Location Direction ) () (+) (O] (+) (-)
A-1 Fwd Long. Sta 6.5 Loug. 15.6 69.5 <-39.6 3.71 22,7 1.7  72.1 -53,7 : 3.9 303 3.3 56.8 42,2 4.9 21.3 .
A-2 Pud Vert Sta 6.5 Normal’ 8.8 26.4 -15.0 1.78 12.2 20.3 80.8 - - - 7.9 31.3 -22.,5 2.2 9.5
A-3 Pwd Lat Sta 6.5 Lat 8.6 8.5 7.5 3,20 14.1 9.2 9.5 - - - 11,0 9.3 +5.4 4,5 11.4
A-4 Angular CG Sta 24 Pitch 57.0 201.2 -158.0 - - 131.5 159.7 - - - 120.5 300.6 -247.0 1.9 10.7,
- A-5 Aft Long. Sta 49.4 Long, 8.1 74.5 -47.4 4,0 22,2 6.7 72.6 -52,9 2.9 30.5 - 62.3 -41.5 3.8 .21.9
A6 Aft Vert Sta 49.4 Normal 15.0 3.5 +9.9 0.8 15,0 17.7 20.0 - ' - - 20.5 4,2 +13.9 1.9 10.6
A-7  Aft Lat Sta 49.4 Lat 12,0 15.0 - - - s8.3 23.5 - . - - 13.7 19.8 - - - e
. ,
‘:' Drop No. G-5, 20° Target; Impact Drop No. G-6, 20° Target; Impact
Vel of VL 42.4 1/sec, Yy 15.3 1/sec Vel of VL 42,4 1/sec, VN 15.3 1/sec
(Nose Type A) (Nose Type ‘A) .
Acceleration, - Time Acceleration Time. mede ——
(g or Rad/sec) (ma) (g or Rad/gec™) (ms)
G Inst Max  Max Paired Rise Pulse Max Max Paired Rise Pulse
No., Location Direction ) ) (+) ) = SO O
Direction ) ) o -
Z A-l  Pwd Long, Sta 6.5. Long. 9.4 79.4 -66.5 7.6 - 10.7 66.8 -61.7. 8.2 40.4 \/ ,C 2
C - A-2 Pwd Vert Sta 6.5 Normal 25.8 40,2 +1é.3 1.9  30.4 44,9 16.0 +21,1¢ 2.0 46.3 . t ~
t ' a3 Pud Lat Sta 6.5 Lat - - - - - . - . - - :D-
;> A-6  Angular CG Sta 24 Pitch 200.0 323.0 +194.0 1.9 29.7 74,9 313.8 +275.6, 1.6 4h.6 U
Ufs A5 At Long. Sta 49.4 Long. 6.9 90.8 -65.8 6.6 32.9 .5 77.6 -66.0 7.1 30.2 n
/. a6 afe Vert Sta 49.4 Normal 50.5 19.2 +17.7 3.5 28.4 36.4 8.9 424,51 1.8 27.7 « . Fij
P=  A-7  Aft Lat Sta 49.4 Lat - - - - - - - - - - o \

q chl;'elerations vere measured with a seisuic-type accelerometer with 0.6 dampenins. -
b= A)T records vere ;read according to SC8-10, para 7.4 to 7.4.5. ; '} - -
th Positive accelerations are shown by direction of arrows on (Figure 1). N -

t:j } ’ )
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TABLE III

Table of Accelerations for Drop Tower Tests, Half-Scale Hone,coub-Type Nose

Drop No. G-7, &41° Target; Impact Drop No. G-8, 30° Target; Iumpact Drop Ho. G-9, Flat Target; Impact
G Vel of ‘.'L 42,4 1/scc, VH 37 1l/sec Vel of VL 42,4 l/sec,-VN 24.5 1/sec Vel of 42.4 1/sec
. - (Nose Type B) (Nose Type B) (Nose Type B)
! Z Acceleration Tiue Acceleration . Time Acceleration Time
(g or Rad/sec”) (n5) (z or Rad/sec”) (us) (g or Rad/sec’) {ms)
{ P Inst Max  Max Paired Rise Pulse Max Max Paired Rise Pulse Max Max Paired Rigse Pulse
t-=-\ No. Location Direction OO NS G O (+) ()

’ > A-1 Fwd long. Sta 6.5 Long., 72.8 372.1 -242.9 1.3 3.7 4,1 80.2 -76.1 27.7 33.6 10.4 65.8 -57.5 7.9 27.6
m A-2 Pwd Verc Sta 6.5 Normal 1i7.1  57.} +76.8 21.2 29.4 38.2 29.1 +41.3 25.4 30,2 14.7 17.9 +8.8 17.1 25.4
m A-3 Pwd Lat Sta 6.5 Lat - - - - - - - - - - - - - - i
= A-4 Angular CG Sta 24 Pitch 429,1 2223,7 +1156.3 21.5 27.5 127.3 504,5 -432.0_  24.6 29,5 109.2  79.7 +8l1.9 15.8 24.0
’ﬁ A-S Aft Long. Sta 49.4 Long. 150.1 268.4 -211.9 2,0 5.7 21.7 86.4t -81.3 27.0 30.0 2,2 76.6 -56.4 9.2 27.8
’ A-6 Aft Vert Sta 49.4 Normal. Lil.8 111.7 +47.1 23,2 32.7 52,3 28,0 +29.9 . 24,0 28.9 16,4 15.5 -4.9 3.8 7.4
t j A7 Afe Lat Sta 49.4 Lat - - . - - - - - - - - - - - -

_'_' Drop No, G-10, 40° Target; Impact Drop No. G-11, 30° Target; Impact
& Vel of \A 43.8 1/sec, Yy 36.3 1/sec Vel of VL 43,8 1/sec, Yy 25.3 1/sec
‘ _(Nose Type B) (Nose Type B)
Acceleration Time Acceleration Time C:
(g or Rad/sec”) (ws) (g or Rad/sec) (ms)
»*™ Inst Max Max Faired Rise Pulse Max Max Faired. Rise Pulse Z
No. ;.ocation Direction (+) (-) (+) )
A-1 Pud Long, Sta 6,5 Long. 56.4 340.3 -264.7 2,5 5.1 4.4 207.9 -165.3 22.8 26.5 |: ‘l'
A-2 Pwd Vert Sta 6.5 Normal 22.0 1i2.3 -95.0 13.9  20.4 26.4 70,7 -62.6 21.8 25,2 L -
A-3 Pwd Lat Sta 6.5 Lat - - - - - - - - - - >
A-& Angular CG Sta 24 Pitch - - - - - - - - - - m
A-5 Aft Long. Sta 49,4 Long. 270.5 96.5 +220.5 19.7 22,2 217.4 34,5 +176,2 22,9 13.9 m
A-6 Afc Vert Sta 49.4 Norual 80.7 33.7 +51.5 19.7  26.7 42,1 36.8 +33.0 20.9 23.8 pﬁ
A-7 Aft Lat Sta 49.4 Lat - - - - - - - - - - I--
Accelerations were measured with a seilsmic-type accelerometer with 0.6 da.mpening. E +
All-records were read according to SCS- 10, para 7.4 to 7.4.5. ’/’d‘
Positive accelerations are shown by direction of arrows on (Figure 1). '} -
. : i
E
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