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Me,  E. I, BRIKE ~ 7117
Attn: L. P. Miller

Re: Drop Tower Test of Half Scale TX-53 Beer Barrel Nose

Sumaary of Results

A total of 10 drop tests were made to gather zcceleration data on & half geale
beer barrel ncee vhich was subjected to simulated impact conditions. Sixz tests
vere made by dropping the test vehicle (oriented perpendicular to target) ver-
tically dewnwesd onto an angled target to gimulate horigontel and verticel im-
pact velocity components on & flat %erget. Vertfcal impect velocity components
renged fraom 38 FPS to 42 FPS and the horizontal impact velocity components
veried fram 22 FPS to 37 FPS.

Threec tests were made on a flat target with the test vehicle impacting perpendi-

culgr to it; the vertical velocity component at impact ranged from 39 FPS to
44 PPS and the horizcntal component for all tests was sero.

Oae tact was wede by dropping the vehicle vertically downmwerd impacting st 30°
from vertical onto o flat target. The vertical (or loagitudinal) velocity

component at impact was 38 FP3 and the horizontsl (or transverse) velocity was
22 ¥es.

The test rosults showed that the beer barrel nose was capable of mitigating the
loogitudinal acceleration et {mpact to less then 109g. The nose assembly was

found to stand up very well under the side loads experienced during impscts
with & herizontal velacity component,

The nose secticm fabricated entirely from 6061 AL was somewhat too rigid for
optimm perfozmance «nd the 3003 AL. nose was somewhat too ductile. A good
compromige w@s resched early in the test gseries by using 6061 AL for the front
section of the noee and walding it to the reer section made of 3003 AL,

Rasson for Tezt

Tkio test wag veguested in a Wock Order Auuborisatien dsted January 11, 1960
from B. I. BZuce, 7117 to &. W. Regar, 7322. The tast wes sssigned to

Divigion 7323 to be conducted au the 300 drop test tower. f
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OCbject of Test

The object of this tiet was to conduct a seriest of drop tests on a half scale
TX-53 Beer Barrel Nose under various impact velocity conditions and to measure
the resulting accelerations.

Previous Tests

Two teste and reports have been completed on full scale 'Beer Barrel' nose
nections. On both of these tests the nose of the warhead bottomed out but
othervise performed satisfactorily. These tests are reported in T-17374 and
1'176070 .

Setup for Test

The test vehicle was a hollow right circular cylinder which had a front adapter
plate to which the beer barrel nose was sttached with bolts. The tests were
wade by dropping the test vehicles vertically onto angled concrete targets.

The longitudinal axis of the test vehicle was perpendicular to the target sur-
face at impact to simulate impacts with combined horizontal and vertical com-
ponents of velocity on a horizontal target. Fig. 1 shows a typical test
arrangement .

Accelerometers were mounted in the test vehicle at selected locatiuvns which

are shown in Fig. 2. Also shown is the sign convention established to designate
direction of positive acceleration. In Table I is tabulated the accelerometer
(by serial noe.) that were used at the various positions within the test vehicle.
In Table 11 is listed the specifications of the accelerometers snd Tsble Il
shows the drop test condition relative to each test. The longitudinal impact
velocity (simulating actual vertical velocity) was parallel to the longitudinal
axis of the test vehicle. The transverse impact velocity (simulating sctual
horigontal veloeity) was directed from 180° to 0°. (Refar to Fig. 2).

A CX.C. type t-114 recording oscillograph (using type 302 plvmueter) vas
used to record the accelaration signatures.

The drawving no. showing dimensions, details and other mfot-ntion about the
haif scale beer harrel nose section is N-10603,

Procedure for Test

Bach drop test vehicle was oriented normal to the target surface (except test
No. 9) and hoisted to the height sutfi-ienc to produce the desired impact
velocity cemponsnts. The test vehicle was released from the tower support

boom by an exploeive cable cutter. For test Mo. 9 the test vehicle vas oriented
to impact at 30° from vertical onto & flat target. All drop tests were covered
by Fastax high speed motion picture cameras.
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Mr. E. 1. Bruce ~ 7117 -3 - T-16808

Results of Test A ‘5

Tabulated in Table IV through VI is the acceleration data as read from the
scceleration signatures. No record was obtasined from test No. 2. The
scceleration signatures were read according to SC-4452 (M) pars 2.1. The
sign couvention used to designate direction of positive acceleration is in
accordance with the directions shown in Vig. 2.

In Fig. 3 is shoun the original acceleration signeture from test Ro. 4 which
was made on a flat target. Shown in Pig. & 1s the record from test No. 1 which
was made on an angled target. The acceleration signatures from all the other
tests were very similar to these that are shown.

Shown in Fig. 5 through 14 are photographs of the beer barrel nose after each
test. Ko photograph was available for test Ho. 5 but the test was made under
exactly the same conditions as tests No. & and 6.

These tests indicate that the beer barrel design has possibilities of being
adequate to mitigate both longitudinal and trangverse acceleration to an
acceptable figure in & full scale model. Since the beer barrel nose can be
securely bolted to the test vehicle it is superior to the honeycomb nose

in withstanding side loads.

c G. - 7323-3

Pute Bsch arrmy

7321 Project Engineer: DALE BUCHAMAN -~ 7321-5

Approved By: R. S. ROOPER - 7321-5
CGC:7323-3:um

BEncl: Fig. 1 thru 14
TableT -ZL

Copy to:

J. M. Wiesen, 1442

D. S. Bliss, 2344

D. M. Bruce, 7182

E. H. Copsland, 7321

J. R. Harrison, 7523

L ecail0Rr, R, Smeltser, 3421-3

L. C. Borpedehl, W-1, 1ASL, Atitn: S. D. Buffman
R. 8. Cauler, GMX -3, 1ASL, Aftn: D. F. Mitchell
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FIGIRE 5 - TEST VEHICLE AFTER TEST NO. A, 6061 AlL., LONGITUDINAL VCLOCITY = 42.4 |
FPS, TRANSVERSE VELOCITY = 37 FPS, TARGET ANGLE = 41° -- DROP TOWER TEST

OF HALF SCALE TX-53 BEER BARREL NOSE
' FROJECT NO. T-16808
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FIGIRE 6 ~ TEST VEHICLE AFTER TEST NO. A, 6061 AlL., LONGITUDINAL VELOCITY = 2.8}
FPS, TRANSVERSE VELOCITY = 37 FPS, TARGET ANGLE = 41° -- DROP TOWER TEST

OF HALF SCALE TX-53 BEER BARREL NOSE
‘ PROJECT NO. T-16808
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FIGURE 7 - TEST VEHICLE AFTER TEST NO. 1, 3003 AL
FPS, TRANSVERSE VELOCITY = 37 FPS, TAR
OF HALF SCALE TX-53 BEER BARREL NOSE
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LONGITUD INAL
T ANGLE = 41°

VELOCITY = 42.4
-- DROP TOWER TEST
FROJECT NO. T-16808
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GWRE 8 - TEST VEHICLE AFTER TEST NO. 2, 3003 AL., LONGITUDINAL VELOCITY = 42.4
FPS, TRANSVERSE VELOCITY = 37 FPS, TARGET ANGLE = 41°* -- DROP TONER TEST

OF HALF SCALE TX-53 BEER BARREL NOSE
PROJECT NO. T-16808

UNCLASSIFIED

LY

>y

Qe



UNCILASSIFIED

FOFENEN . .

A AIEE L A o
ol
FIGURE 9 - TEST VEHICLE AFTER TEST NO. 3, 3003 AL. aND 6061 AL., LONGITUDINAL N

VELQCITY = 42.4 FPS, TRANSVERLE VELOCITY = 37 FPS, TARGET ANGLE = 41° --
DROP TOWER TEST OF HALF SCALE TX- 23 BEEﬁﬁRREL NOSE
PROJECT NO. T-16808
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FIGLRE 10 - TEST VEHICLE AFTER TEST NO. 4, 3003 AL. AND 606/ AL., LONGITUDINAL
VELOCITY = 38.8 FPS, TRANSVERSE VELOCITY = 0, FLAT TARGET -- DROP TOWER
TEST OF HALF SCALE TX-53 BEER BARREL NOSE
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FIGWRE Il - TEST VEHICLE AFTER TEST NO. 6, 3003 AL, AND 6061 AL.
VELOCITY = 43,9 FPS, TRANSVERSE VELOCITY = 0, FLAT T
TEST OF HALF SCALE TX-53 BEER BARREL NOSE
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FIGUIRE 12 - TEST VEHICLE AFTER TEST NO. 7, 3003 AL. AND 6061 AL., LONGITUDINAL“
VELOCITY = 43.8 FPS, TRANSVERSE VELOCITY = 31.6 FPS, TARGET ANGLE =
35.8° -- DROP TOWER TEST OF HALF SCALE TX-53 BEER BARREL NOSE
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FIGWRE 13 - TEST VEHICLE AFTER TEST NO. 8, 3003 AL. AND 606 AL., LONGITWD INAL
VELOCITY = 43.8 FPS, TRANSVERSE VELOCITY = 36.3 FPS, TARGET ANGLE = 40)°

~- DROP TOWER TEST OF HALF SCALE TX-53 BEER BARREL NOSE
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FIGLRE 14 - TEST VEHI

N E WA e K\ S SN ok = Vioialiyr N )
CLE AFTER TEST NO. 9, 3003 AL. AND 6061 AL., LONGITUpINAL éﬂt
VELOCITY = 37,9 FPS, TRANSVERLL VELOCITY = 21.7 FPS, FLAT TARGET -
(VEHICLE IMPACTED ON EDGE OF NOSE) -- LROP TONER TEST OF HALF SCALE o
. TX=53 BEER BARREL NOSL FROJECT NO. T-16808 ~
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PRUJECT NuU., T-16c08

UNCLASSIFIED

Jb34



L ® pNCLASSI.F:IED 0896

T-16808
TABLE I

Serial Numbers of Accelerometers Used on Drop Test Vehicles
Drop Tower Test of Half Scale TX-53 Beer Barrel Nose

Gage Station Sensing Test Accelerometer Serial No,

No. Location Direction* No, A 1 2 3 4 S __6 7 8 9
A-1 17.0 Long., 6019 6019 6019 6019

A-2 17.0 0-180° 3997 3997 3997 3997

A-3 59.8 Long. 7015 7015 7015 7015 7170 7170 7170 7170 7168 7168
A-4 59.8 0-180° 3351 3351 3351 3351 7176 3997 3997
A-5 34,5 = Long. 5382 5382 5382 7015 7406 7406
A-6%% 34,5 Long. 5688 5688 5688 5688 5688
A-7 34,5 0-180° : 4896 7171

wCrystal accelerometer, Endevco Model No. 2213,
all others were Statham Model No. A5A,
*Accorxding to directions shown in Pigure 2,
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TABLE II

Specifications of Accelerometers Used on Drop Test Vehicles
Drop Tower Test of Half Scale TX-53 Beer Barrel Nose

Natural
Serial Statham Range Prequency
_No, Model No, tg's (cps)
3351 AS5A-200-350 200 900
3997 ASA-500-350 500 1500
4896 A5A-1000-356 1600 1500
5382 A5A-1000-350 1000 1500
6019 A5A-200-350 200 910
7015 A5A-1000-350 1000 © 1500
7168 ASA~-1000-350 1000 1500
7170 A5A-1000-350 1060 1500
7171 ASA-1000-350 1006 1500
7176 ASA-1000-350 1000 1500
7406 ASA-500-350 500 1500
5688 Endevco Model 2213 3090 50,000
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TABLE II11

Drop Test Conditions
Drop Tower Test of Half Scale TX-53 Beer Barrel Nose

. Target Angle
Test Type of Longitudinal Transverse Respect to

No, Nosa** Velocity (fps) Velocity (fpe)* Ground
A 6 42,4 37 41°

1 3 42.4 37 41°
2 3 42.4 37 41°
3 3-6 42.4 37 41°
4 3-6 38.8 0 0°

5 3-6 38.8 0 0°

6 3-6 43.9 0 [

7 3-6 43.8 31.6 35.8°
8 3-6 43.8 . 36.3 40°

9 3-6 37.9% 21.7 0°

*With respect to test vehicle (Refer to Figure 2).
**3 indicates A 3003 AL nose
6 indicates A 6061 AL nose
3-6 indicates 3003 AL back with 6061 AL bottom,
***Test vehicle impacted 30° from vertical to effect an impact on
edge of nose. All other vehicles were suspended normal to
target surface. :
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TABLE 1V
Acceleration, Rise Time and Pulse Duration From Tests A, 1, and 2
Nrop Tower Test of Hall Scale TX-53 Beer Barrel Nose
Test No, A . Test No, 1 Test No. 3
Acceleratfon (g's) Time (ms) Acceleration (g's) Time (mg) Acceleration {g's) Tiwe (ms)
Gage Location and Sensing Max Max Faired Rise Pulse Max Max PFaired Rise Pulse Max Max Faired Rige Pulse
No. Station No, Direction* (+) (=) () () RORNO)
A-1 Fud Sta 17 Loag. 922 - +72 8.6 25.5 8 - +78 17.4 28.5 68 0 +61 6.0 27,5
A-2 Fwd Sta 17 0-180° 93 58 +60 14.6 22.2 82 11 +70 17.9 23.0 55 20 +36 13 27
A-3 Aft 59.8 Long. 180 80 +100 5.0 23.5 110 38 198 18.0 24,5 110 15 +69 7.5 28
A-4 Afc 59.8 0-180° 67 23 +20 3.3 18.5 56 17 +31 18.2 21,0 22 18 +20 4 1.5

*According to directions shown in Flpgure
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Gage Location and
No. Station No.
A-) Afc 59.8
A-4 Aft 59.8
A-5 CG 34.5
A-6 CG  34.5

*According to directions shown in Figure

Sensing
Ditection¥

Long.
0-180°
Longo

l.ong.
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TABLE V
Acceleration, Rise Time and Pulse Duration From Tests 4, 5,and 6
Drop Tower Test of Half Scale TX-53 Beer Barrel Nose
Test No, 4 Test No. 5 Test No, 6
Acceleration (g's) Time (ms) Acceleratfion (g's) Tine (us) Accelecation {g's) Tiwme (ms)
Hax Max Faired Rfise Pulse Max Max Paired Rise Pulse Max Max Faired Risgse Pulse
OO} () (=) OO
100 0 +73 17 28 109 10 460 16 22 OQut
Not used Not used Not used
92 0 +70 19 27 Out Not used
Not used 91 0 +70 20 29 112 57 +79 12.0 25.0
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Gag¢

No. .
A-3
A-d
A-3

A-6

Location and Sensing
Scation No, Direction*
Aft 59.8 Long.
Afc 59.8 0-180°
CG  34.5 Long.
CG 34,5 Long.
cG  34.5 0-180°

4

o
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TABLE VI
Accelervation, Rise Tiwe and Pulse Duration Frow Tests 7, 8§, and 9
Drop Tower Test ol Half Scale TX-53 Beer Barrel Hose
Test Ho, 7 Test No. 8 Test No. 9
{(Acceleration (g's) Tiwe (ns) Acceleration (g's) Time (mns) Acceleration (g'8) ° Tiwme (ms)
Max Max Falred Rise DPulse Max Max Fafred Rise Pulse Max Max Faired Rise Pulse
A ) ) L )
107 - +89 15.5 26.2 10t 8 488 11.6 27.2 162 40 469 10.2 25.8
81 40 430 19.0 24,1 50 33 9 17.4 21.6 90 59 +55 0.8 15.2
117 50«82 13.6 32,0 90 20 +80 1.8 27.5 60 - +52 8,0 24.8
160 78 +88 7.8 21.0 180 28 +90 13.9 26,5 108 55 +60 7.9 29,3
80 35 +45S 18.5 23.8 93 52 +20 6.4 25.2 - 120 49 448 1.3 18.0

waccording to directions shown in Figure
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