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THUNDERWELL HALF-SCALE TEST
Introduction

This test was conducted to determine the response of the half-scale
vehicle and the pressure distribution over the vehicle, when subjected
to sn explosive environment. The test facilities in CTF, Area Y, were
utilized in acquiring the information contained herein.

This test was received on § February, 1966, from H. A. Mullin, 5622.
T. R. Stevenson. 7343. was the Test Project Engineer. The vehicle and
associated hardware were received on 11 February, 1966, and the test
completed on 10 March. 1966.

Surmary

The test vehicle, field installation.and general procedures ccnsisted
of the following.

FACILITIES:

The shock tube was constructed of standard 6'x6'x3/4" plywood, 108!
long. The interior corners were modified to give the octagonal shape
of the interior. Sce page mumber 4. Windows were installed in the
shock tube to enable camera coverage of the initial shock planarity
at the H.E., half way down the tube, and as it progressed over the
vehicle.

The test vehicle was installed at 96'1" from the face of the high
explosive. A 20° angle of attack was acquired by placing an inclino-
meter on the top surface of the 11°46'42" vehicle shape, calibrated
on 8°13'18". This vosition was maintained by two 1/8" support cables
located 17 1/b" and 25 1/4" respectively from the nose of the vehicle.
The center of the vehicle mass was located 36" from the floor and wall
of the shock tube. The support cables were attached through the plexi-
glass upper window to 6"x6" cross support timbers. See page number 9.

The instrumentation cabling from the unit was protected by a 1/8"

thick. 2 1/2" 0D aluminum tubing, 36' long. Coupling from the unit to
the stinger was accomplished by a 12" long, 2 1/2" ID, 3" OD steel
reinforced high pressure suction hose. Additional protection against
electro-magnetic interference was made by the application of .003"

foil coated zipper tubing, grounded to common ground. This extended over

the remaining exnosed cabling to the subterranean junction box. See page
number 3.

Along the inside wall of the shock tube, piezo-electric shock arrivel
crystals were installed. The first crystal was located 3/4" from the
face of the H.E. The remaining crystals were located at 2' intervals
from the Tirst, for a' total of Sh crystals ‘The L49th crystal was even
with the nose of ‘the vehicle. See g 'number h;»»-
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located 6" fram the top of the shock tube and even with the nose of
. the vehicle was suspended a pressure transducer mount. This consisted

of a 10 1b. 2" dismeter x 12" long brass transducer holder with a 6'
stinger to read static and reflected pressure. See page number 6.

Two wedge mounts, of the 10° and 20° shape, were located on the floor

of the shock tube. Each wedge face and top was instrumented with
pressure transducers. A tail extension was attached to eacn wedge
employing one additional static pressure transducer. See page number 9.

L

i : ’ 2.
3.

L,
3.
6.

| VEHICLE INSTRUMENTATION: See page mumber 5 & 12.

. Type Total Gages
Pressure vs. Time » 37
Velocity vs. Time 2 (True Horiz. & Vert.)

Acceleration vs. Time
8train vs, Time

- Strain Aft. Cover Bolts
- Temperature

oL N F=

NOTE: The bolts on the aft. cover were pre-loaded

with 200 f‘t/ Ibs. torque. Each bolt has a
smell veriation in 1b./load as shown.

Bolt # Load Pounds
21 » - 26000,
19 : , - 28750,
16 | : 21750,

VFHICLE MOMENT OF INERTIA DATA:

1.

2.

3.
L,

,Wevig_h‘t: 686 l'b,s‘.‘ ;

Center of Gravity: 32.75" from Nose Point.

Slug RtZ = 17.9.

 Yaw "MI" uncbtainsblee , reference to T-11250

as: 82,'900,.00 Lbs. in2 at C.G. (T-11634 weighs
5 1bs. more than T-11250).

rs 7267/1¥ 1633
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HIGH EXPLOSIVE:

The H.E. charge consisted of integrated type 68.7" x 68.7" x 8",
1362 1b. cyclotol charge. The installation required shaping the
charge to conform with the octagonal interior of the shock tube.

- Inert material was used to fill the modified corners. The thickness
of the charge was maintained to *.005".

Forty-eight SE-1 detonators were installed in 1/2" diameter x 1/2"
long tetryl pellet firing points located on a 9.5" triangular
pattern. The energy to excite the detonators was emitted from a
modified MC-134A - "X" unit. See page number 7.

NOTE: Surface deformatives may be observed by
reference to page number 11.

Test Results

The test vehicle was blown 250 feet from its original position in a
line parallel to the axis of the shock tube. A photo of the impact
point, (see page number 10), and a view of the explosive test area
may be seen in the background. Complete instrumentation coverage

as obtained and the results are presented in the form of graphs and
annotated oscillographs.
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THUNDERTUBE TEST NO. 232 T-1163k4 -
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GootloTYeS CAGE CUANNEL CHiAMEL CAGE - .

RS CALI3, TYPE NOISE CAMGE 9
BYTREX - 7595 557 216 XC Above Norm| None 22

" 8044 | 500 " Normal " 22

" 8047 | 554 " Normal n 22

" 7200 | 545 " Normal n 22

" 8397 | 536 " Above Norm " 23

" T443 529 " Normal n 23

" 7,10 | 546 " Normal " 23

L 7427 531 " Normal u 23

n 8347 5316 " Above Norm n 24

" 8343 5375 " Above Norm n 24

n 8336 5567 " Normal n 24

" B348 5794 " Normal " 24

U 5984 | 5346 " Normal " 25

" 8341 | 5402 " Normal " 25

" 8332 5289 " Above Norm " sl

n 8358 5295 " Normal u 25

" 8352 5378 " Normal u 26

" 8337 5325 " Above Norm " 26

" 5992 | 5589 " Above Norm " 26

" 8356 | 5253 " Above Norm " 26
3K - AH 94.35F/S 70 KC Normal " 391 Calib, Temp®
3K ~ AV 93.38F/S 70 KC Normal " 39{ Calib, Temp®
BYTREX - 8334 1] 5353 Above Norm| " 27

" 3344 | 5326 Normal " 27

" 8354 5330 Above Norm " 28

" 8345 5301 Above Norm " 28

~
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oo mam o ol D LI
- s e e TR T et

GAGE 4":.
LOCATION GARE _UTE GAGE "CHANNEL CHANNEL GAGE oot ROy
R BER AND § U CALIS., ‘TYPE MNOISE DAMAGE a
C
' PC=5 BYTREX 8331 5277 216 KC Normal None 28
/ PC-6 8349 5324 " Normal L 28
- PC~7 " 8350 5298 " Normal " 29
PC-8 " 8333 5314 " Normal " 29
PC-9 " 8353 5379 " Normal " 29
PC-10 " 5983 5265 " Normal " 29
PC-11 " 8338 5334 B nols¢ Spikes: 30| Crystad Irtcrfrrcnce
PC-12 " 6000 5287 1 non [t} 1 30
PD-1 " 5985 5431 " Poor "l Ahlative Cone} 30
PD-2 " 8355 5270 " Poor None 30
PD-3 . " 8340 5405 " Poor " 31
PD-4 " 5998 5520 " Excessive n 31| Data not usable (noise)
PE-2250 " 8342 537, " Normal " 311 vehicle lose Tip
AV-1 BYTREX "D" 7714 {10,944 “G" " Normal " 32
AL-1 " n 7716 |10,688 G " Normal " 32
AV-2 " v 7717 110,309 "Gt " Normal u 32
AL-2 " " 7718 |10,600 "G" L Normal " 32
3-90o Bolt #16 57207 " ’ Above Horm n 34 | strainsert Bolt (cover)
%-180" Bolt #19 57468 " ibove iorm " 34 | Strainsert Bolt (cover)
-270° | Bolt #21 57692 " Excessive " 34 | Strainsert Bolt (cover) 78
"
-
200°F 70 KC  |Normal " 33 [Box and Vehicle Temp°F &R
)
<
7-1 L-180° DB-112 724 U/S 216 KC Normal " 35 |Toward Blast ‘Fa;
7-2 363-180° DB-112 750 U/S " Normal " 35 |Toward Blast 3
oA
,—‘
\ %}
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B
LOTAT IO GAT3 TVPE GAGE CHANNEL CHANNEL GAGE - COMTINTS
SOTTR AUD 3.0 CALIBS TYPE NOISE DAMAGE g
pl10°-IR BYTREX 4886 5274, 216 KC |Noise Spikep B5 | Crystal gilses
P210°-UR 6263 5237 " Above Norm B5 |
P310°-TF " 4897 4889 " Above Norm 36 Electronics Oscillation
P410°-UL " 4887 5106 " Noise Spike 36 Electronics Oscillation
P510°-LL " 4893 5019 " Noise Spik 36 Electronies Oscillation
P610°-BT "o 4890 5120 " Normal B6
P720°-LR " 1 5043 " Normal 37
P820°-UR " 4891 5039 " Hogma 37
P920°-TF " 5262 5025 " o Spi.kehp B7 | Crystal pulses
P1020°-UL " 4877 5021 " 37 " "
Pll20e-LL " 4901 5205 " Normal 38
P12300-BT " 4898 5143 " Normal 38
Group:1-28 | Velocity Xtals ' Direct
Group 29-54 " " Direct
1 thru 54 " " Direct "ORY Gate
Stag Probe | Endevco 617A 40,500 P/H 900 KC Rl _
llOW&l’.I‘iOht CR. #13 - Zero Fidu .
ppersfront
opsleft CH.#14 -~ Irig A 200 KC
ack okop Irig B 40 KC
25 KC Voice
100 KC

g /loal gy
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THUNDERTUEE TEST NO. T-11634%
TEST DATE: 10 MARCH, 1966

TEST SITE: CTF AREA Y

METRO INFORMATION

PRESSURE: 831.5 mb

TEMPERATURE: 16°C

1648
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THUNDERTUBE TEST NO. T-11634
TEST DATE: 10 MARCH, 1966

TEST SITE: CTF AREA Y

LISTING OF SHOCK POSTTION VS. TDME

(FROM VELOCTITY CRYSTALS)

SHOCK POSITION* TDE SHOCK POSTTION* TIVE

(FEET) {7 EEC.) (FEET) (¢4 SEC.)
0 0.0 54 3089.8
2 83.8 56 3232.8
L 159.7 58 3368.k
6 257.9 60 351k .4
8 341.6 62 3670.8
10 Lok, s N 3815.9
12 522.9 B 66 3965.5
1k 628.7 68 Li21.k
16 73k.1 TO 4291.3
18 843.0 72 Lhs55.6
20 9k, 4 Th 4625.5
22 1060.0 6 k790.3
2k 1168.7 T8 4956.3
26 1275.9 80 5125.4
28 1376.8 82 5297.7
30 1506.4 8k 5475.6
32 1628.2 86 5652.4
3k 1749.3 88 5832.7
36 0 aeemea 0 6012,2
38 1988.9 92 6193.2
Lo 2101.4 ok 6379.0
42 2240.7 96 6565.7
?h 2371.9 98 6753.3
46 2518.8 - 100 6949.1
L8 2665.8 102 Tlhk 7
50 2608.4 10k 7335.7

52 2949.9 106 7525.6
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