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Introduction

This test was cooducted to evaluate the newly destined 121...43 ABliweepon
system when subjected to shipping sad transportation vibration. The new .
system omelets of - a 12145 warhead, in a protectift case, iideh'is
supported in rubberised hair in a $413 shippimg.otatainer.

The primary objectives of this test ware:

1. To determine the response of the MI-45 warhead when subjected to
mechanical vibrations in this particular systmm configurations

2. To evaluate the integrity of the pressure.seal,of the.protective csie.

3. To determine if the relatime displacement'Utininthe 2144S ,weihead-
and the protective .case -'was of sufficient nagnitUde:thatyheyi acl-con-
tact between than might: occur.

The B-815 with the 11145 warhead in the:prOtectiVe ease wasaubjeCted to
sinusoidal and random transpOrtationVibrAtioni at +160'? and 65'7. ; The'
input Ves'applied, indivi,Nial1y, in the longitudinal CIE ani4),jeteral.
(T azial,.and verticalaieYof. the . :114115: - 	'

The sinusoidal vibritionspedificationlwitc'

5 to 43 cps 	 1.5g
43 to 55 cps 	 .016 inch W.A.
55 to 500 cps 	 2.5g,
One cycle from 5-500-5 cps at a cycling
rate of 1/2 octave per minute

The random vibration specification was: •

0.012 g2 /cps flat spectrum from 20-500 cps
Teat duration 5 minutes per axis.

This test was requested by M. F. Snyder, 8124, on January 12, 1965.
J. Bear and J. K. Carmichael, 7331, were the Test Project gngineers. The
test item was instrumented and ready for testing on February 25, 1965. The
test was completed May 5, 1965.

• 	 1143
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Summery

This teat vas conducted in a total of 15 teat rms. $o useful rupees* data
was obtained during the first six test runs (three sine runs and these rear
dam sum). The loss of useful data apparently was a result of a otitis
charge induced into the accelerometers and/or cables during thimenrume.
Following rue 10. d, the protective case was electrically grounded to the
R-81S container and no further problems of this nate* were encountered.
The three sine runs were later . . repeated to obtaie response data. ,,The rnaw,z
dos runs wars not rerun.

Gross leak tests ware performed by the TPI on the protective case following
each test run. Ho leaks were found.

In each major axis of input, a.detornination of thexelattive displacement.;
of the 30145 warhead and the-protective case was mede.. ,.-It was determined
that with the input levels Vseidnring this test tberi.',is-little,,,if amt . :
likelihood 'that any physictlinterferdOcoe:beteeedt*prOtectiOelidWene
2W-45 could result.'

Procedure and. Results

General

The 20I-45, protective case, and R-815 were instrumented with total of 8
accelerometers. Three accelerometers were mounted 'on the ,forward,end of , the
30I-45 warhead (see Figure 1). Tvo accelerometers Were mounted on the inter-
ned surface ,at the forward end of the protective cover (see Figure - 2), and
three accelerometers were mounted on one of the feet of the R-815 (see
Figure 8).

The input to the H-815 was controlled on adapter plate number 2 which was
one of the four plates used to attach the container feet to the vibration
table. An additional accelerometer was mounted on each of the other three
adapter plates to define the acceleration at these locations. Plaines 1
through 8 show the teat setup and accelerometer locations habd ddring the
tests.

Wring the sinusoidal tests, the input signal was filtered with a Spectral
Dynamics tracking filter using a 10 cps filter bandwidth from S to 300 cps
and a 150 cps bandwidth filter from 300 to 500 cps. The random tests were
equalised with an M8, narrow band automatic equaliser/analyzer system.
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toe test specification requested that the input for the sinusoidal tests
be 1.5g from 5 to 43 cps; however tba earkmai available table displeoe•
went of the machine used for thee: tests °Whims number 17) is limited to
0.5 Ischia. Therefore, all sinusoidal tests were rum at 0.5 lath,* tram
5 cps to approximately 7.5 cps, at which frequency the 0.5 inch Divas
equal to an acceleration input of 1.5g. Alsoithei:estspecificatios, ,:,„
requested that the sweep rate . for the ginuaoldiV ,‘ats Witd -Ortruelper.
minute, but all the sine sweeps during this taiit,sequeues - were nista!.
inlay performed at a sweep rate of 1 octave pervitieute. The net 4ffect
therefore was that the sins cycles ware secouptidbed in approzimetoly' 13.5
minutes instead of 27 minutes as bad been requested.

The trunnion isolation system of the shakerves.'locked 'through the fregUency
range of S to approkimately 13 cps to tinimise . the:relatilemotion between
the driver coil of the ekeitcrAsnd,thebody of4,111ki•bast,?Abovanpe;,
the lodking de41C4vms disengaged. Inmost of the date plots ,. a discaaei-
tinuityis irrident at:thisilreqUeheyeaused bi*COPingthetest4ttbis:
frequency. FolloOing each teetrunialeak testii'Vese prdiaCtive -ceitCvas
performed by the TIE.. The leek test Consisteil:ofredUelagthejntetial..
pressure inside the proteCtiVe case to.50 se of elereury.and f obeirvine :11*-
pressure increase over 8.30mlinUte,period. iolireisure thingee4itiCh
served durintany of the'tests.

Test Results 

This test consisted of a total of 15 runs. The4equence oCthe test runs
the test conditions, and the respective data plotelmi listed in Table i l.

Table II lists the accelerometer number, accelerolter  location, figure
reference, and response plot reference for the tests.

In addition to the information in Table I, the following test runs need
further discussion:

Test Runs No. 1 through 6 ,

The response plots for these runs are not included in this apert; how-
ever, the input plots for runs 1 through 6 have been included to attest
to the input levels during these runs. The response data was erroneous
due to an interesting phenomenon. Accelerations equivalent to displacements
up to 24 inches were indicated at the resonant frequency of'the protective
case in the rubberised padding. The problem appeared to be that an electro-
statit charge was generated by the relative motion of the protective case
and the 8-815 container. The protective case was electrically insulated
from the H-815 container, since the grounding strap normally used was not

• 	 1145

u.i.\- cr,_\s,„'- FT E D 	 5

1111•11111111111.1



UNCLASSIFIED

11111111101001111.4

6

;tea i t,P '
	

- ,,input OeS°-: 	 , 	 lane
	ars,  	 --tbet4ttitiglisia. 	 - 	, 	 _  	 ,. desired, ,, uasietsrs
	IA int imm,	 r plates, e ., 	 , 	 itiiiltall,„ iikattetillaiiir il'ieir thi

iecileiS  
t: -.milli- 	 i-acaellmeometer-weisimwed,to" , 	 , p 	

.,-
, and the orig 1

Amistiermlers cheCked throeth the Same idts_ontatiorimnlies
twit' tiacelsroileter :still read - .1g high,' mhiCh feliher 'sliblientiates a 'cal-, 	 .

i:aressoiOtmd ,, on-plares
1, 

P
3 --

;
eid 4,  hili4piketien':them,et,65' ,0*, l65::ipsWASC24!9')Cpe..

hiPpetutd-:.blieaii4 2,thm,reakina'nces occU*rrst1attheee'lie:141:7!:7:74:4:t. Ish ,
iiirvoitracklMtlilter, ,,whith was set -at.*Iligh comma ,	rate,.	 risk
iato:oscu lotion.

The-ainetests:InAhWelis Were etatteetat approximately:80pceesOeS :of. 	 _
:troUble)aithrhe'diaplaceienteircUit - in/theeontreleguipMeitTbe-epiket,
thit.:OccUr on the response:plots at ApproximaielY 52 cps,ixere caused by
the tiadOwns of:the temperature shroud going into resonance. There Was an
extra sweep in -this axis because the instrumentation cable attached to
accelerometer number 4 broke during both the up anerdOwn sweeps of the
regular-cycle.,-This problem was solved by potting the wires in - the con-
nector that mates,to the protective case. This was not done before be-
cause the consultant wanted to reuse the connector.

Figures 50 and 51 are displacement plots obtained by double integrating
accelerometers number 1 and number 4. These plots indicate the absolute
displacement of the XW-45 warhead and the protective case respectively, in

direction of the input during Run No. 9. Figure 52 is an oscillograph
record which indicates the phase relationship between XW-45 and the pro-
tective case at approximately 11 cps. Displacement plots were also ob-
tained for Runs 11 and 13 in the same manner.
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The cold temperature seems to raise the resonant frequency of the XV45/
Protective. Case in the rubberised pads. assonance occurs than arse from
6 cps to 12.5 cps for all the axes except the X axis. •

There seems to be no danger:of the XV-45:hittinvtbill protective'covetTet
the loser frequencies Mbar* the mute= displaimient of wick:Occurs. In
the 5 - toli'eps frequency:tange, the tiolare moving,apprembeetely is pbèse,
as shown LeArigure 52. 	 -

The point of the aaziaiX111 response ratio between the warhead and the pro-
tective case appears to occur from 30 to 40 cpa in. the T and Z axes.and
from 50 to 60 cps in the X axis. Even under the worst conditions, 1.*.,
1800 out of phase, the displacements are too small- for any interference
to exist between the 30145:and'protiatiii'easia„::'"/' , .

	

, 	 - 	 •
The build-up of 1111 electrostatic charge; _such as Was,,experienced during.:
this test, might present a problem for 'shipping an 'explosive unit. Hamever,.
it was pointed out by the TPIC that in the normal configuration of this test
unit, a ground strip is employed.

•
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Run

limber
Volt
Axle

Type or
Test	 "arenkture

Input
Plot

Response 	 RamirksPlot*

1 X Sine + 160 Figure 9 See Text

2 X Random + 160 Figure 10

3 X Sine - 	 65 Figure 11 • n

4 X Random - 	 65 Figure 12 II 	 Pt

5 Y Sine 4160 Figure 13 It

6 sY Random. 4 160 Figure 14 It

7 X Sine + 160 Figure 15 Figures 	 Rerun of Run No. 1 •
16 to 26 	 Upsweep only

8 X Sine - 	 65 Figure 27 Figures 	 Rerun of Run No. 3
28 to 38 	 Upsweep only

9 . Z Sine + 160 Figure 39
Lost the Signal of theFigures

40 to 52 	 Accelerometer on Plate 3Due to bad cable

No response plots were 	
•

10 Z Random 'H + 160 Figure 53 requested for any of
the random runs

11 Z Sine - 	 65 FigUre 54
Lost Y Axis AccelerometerFigure6
on the Protective Case55 to 66 due to bad connector

12 Z Random - 65 Figure 67

13 Y Sine +160 Figure 68 Figures	 Rerun of Run No, 5
69 to 81 	 Upsweep only

14 Y Sine - 	 65 FigUre 82 Figures
83 to 95

15 Y Random - 	 65 Figure 96.

TABLE I
	

Sequence of the Vibration Test of the XW-45 ADM Package.

•T-10818

UNCL%S.3.1FiED



• TABLE II

ACCELEROMETER INFORMATION FOR THE VIBRATION TEST OF THE XW-45 ADH PACKAGE

* 

Accel.
No. Model

Serial
Number

Accelerometer
Location

Figure
Reference

Plot
Reference

1 2223 JA55X XW-45 	 Z -axis 1 16, 28, 40, 50, 52, 5‘ ‘ 65, 6,, $3

2 2223 JASSY XW -45 	 Y-axis 1 17, 29, 41, 56, 70, 80 . 84, 94

,----i 3 2223 JA55Z XW-45 	 X-axis 1 18, 30, 42, 57, 71, &

----*
re- A

n
+---1

4

5

2213

2213

5667

4642

Protective Case 	 Z-axis

Protective Case 	 Y-axis

2

2

19,

20,

31,

32,

43,

44,

51,

73,

52, So t

81, 	 8 1 ,

16,

' S

72,

te-
6 2223 KA06X Base H-815 	 X-axis 8 21, 33, 45, 59, 	 74, 	 ti.i

C./0

i....--.4

7

 8

2223

2223

KAO6Y

KAO6Z

Base H-815 	 Y-axis

Base H-815 	 Z-axis

8

8

22,

23,

34,

35,

46,

47,

60,

61,

75,8%

76, 9t
)7:..1
..--,4

t7:
9 2213 3588 Adapter Plate No. 3 8

., 8

24, 36, 62, 77, 91

t:. 10 2213 7604 Adapter Plate No. 4 25, 37, 48, 63, 72, 93

11 2213 GS22 Adapter Plate No. 1 8 26, 38, 49, 64, 79, 91

Input 2213 7430 Adapter Plate No 	 2 8 9, 10, 11, 12, 13, 14 4 15, 27, 39,

53, 54, 67, 68, 82, 96
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