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File No: XW-45, 3-2-
; . T-17951 :
CENTRAL RECORD FILE | Bef. Sym: 7321/9867

ACCOUNTARILITY *
LARD I

MR. J. D. BENTON - 8125 |“Rire X () o5

Attn: W. A. Maupin J_’?
Re: Shipping Vibration Test of the XW-45 (TR¥~186) Warhead in a H-815" mp
Shipping Container. ‘ : ) D
Tept Summsry » ﬁ'l 48 -
4n ZH-45 (TRM-186) warhead fan a H-815 shipping container was subjected to ' i
sinusoidal resonsnce surveys and vibration cycling in the vertical dirgction 3403
; which consisted of the following: L R
Runs No. 1 and 4, 40 minute resonance surveys (10-31-10 cps) with a 2g {0 to RECE]va
peak) input measured vith & Model 320 Ballentine RMS voltmeter calibrated »
: in conjunction with the accelerometers to read peak acceleration assuming F F B4 CUE
; sine wave acceleration. ; 7952 B

[; -k
Run Ko. 2, 40 minute resorance survey {31-55-31 cps)} with a 0.06 fnch douﬁé‘l 750 g Tk
amplitude input. Lo

; ' fur Ro. 3, 60 minute reconance survey {55-500-55 cps) with a 10g €0 to peak)
{ ianput. : .

; Buns No. 3, 8, 7, and 8, 10 minute cycles ¢10-31-10 cps) with a 2g (0 to
! peak imput.

Rucz Ho. © and 10, 10 minute cycles {31-55-31 cps) with an input of 0.06
inch double amplitude.

Bung Fo. 11 and 12, 15 miouze cyclee {55-500-55 cps) with a 10g {0 to peak)
input.

4 Weapon component {0 to peak) accelerstions were rzcorded during thes zesonance
surveys only and maximums which occurred sre as follows:

Zhe ZH-45 {TRi-186) waitead blest shield hed a maximum acceleratica of %4.5g
in the longitudinal axis st 1&.4 cps with a 2g input.

The IN-45 (IRI-186) warhead support ring had meximum accelerations of 2.2g
in the verticsl and lsteral axes at 11 cps with a& 2g input. AUGﬁ ,

.

he XW-43 {TRM-136) warhead, as requested by SCLL, was not inspected struc-~ &21
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It was not possible to determine whather the XW-43 (TRM-186) warhead will
retain its case scal because its leak rate was such that pressurizetion
uas fopossidble during the test.

The eurlzd halr packing used in the B-815 shipping container appears to
afford cdequate damping as shown by the results of this tesi.

Failures of the H-815 shipping container consisted of the following:

The cover claumping ring bolt came loose during Run No. 12, beczuse the
locking feature of the lock nut wag badly worn from previcus usage, allo"w
ing the 5W-4% {(T3M-186) warhead and curled hailr packing to slide parkially
out of the H-315 shipping container

Farious welds on the H-8135 shipping container forward and aft legs fractured
dutlné the test mﬂd were not noticed untfl the tesc was romplevcd

Objecu of Test
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i. mine the abilivy of the Xw-éS fTRH—i&n) warhead to survive antig-

& shipping, bhandling, and flight vibration while famsteallied in the.
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T-Na: 17931
Mr. J. D. Sentom, 8125 -3 Rof. Sym: 7321/9867

Test equipaent used consisted of the MB-4 Electrodynsmic Shaker, and a
dModel 320 Ballentine BMS voltmeter, Serial KRo. 1988, 4n conjunction with
Sandfa builit cathode followers, Serial Nos. 121-14 and 121-15.

Instrumentation used is shown in Figures ) through 5 and listed in Table
1.

Proceduxe

The $H-45 {TRA-186) warhead was repressurized and its lesk rate checked by °
H. R. Easton, 8126~1. The leak rate was found to be such that presaurxzation
during the vibration test was not possible.

The XW~4&5 {TRM-186) warhead was instrumented by SCLL personnel as shown in
Piguses 2 and 3. The H-8l5 shipping container was instxumented as shown
in Figures 1, &, and 3.

The XW-45 (TRM-186) warhesd in the H-8153 shipping container was bolted

securely to the vibration table with jig Fo. 1890 as requested by SCLL

as shown ip Pigure 1. The vibration zresomance suxveys and cycling were
made. The cukput of the vertical accelerometer mounted on the ‘wvibration

table was used throughout the test as the inmput monitozr. The cutputs of
21l zhe acceleromsters were recorded during the resonance surveys.

Besulis

- the requsst cf the Livermore conzultent, the XW-45 {TRM~186) werhead wasz

ot inspected for damage 2¢ the conclusion of the test befovre beinz shipped
o SCLL. it was not possible to determiue whether the XW-45 {TRi-136}

vheaa will retale its case seal because 1ty leak rate was guch that pres-
vization was impossible during the test.
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Jarious wolds on the [H~813 shipping conitainer forward and aft legs Ffraciured
during the vibration test.

Azcelerations and respsasce ratios Loz Runz Ho. 1, 2, 3, and 4 are listed in
webies 13, IZ, I¥, cud ¥ ceopectively. It can be ooted that the zceeleraticns
Tiated in Nablez 1T and ¥ for Hunrs Ro. L and 4 are not the asme. Iz i3
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T 3931
Mr. 2. 0. deston, FATY &~ Ref, Fymi  FYS1/0G80

=peardle Lhal durding Run Eo. J welds on the forward and afc leze couid
have fraesured thus chgnzing the respoose during Run Bo. 4. Manims

cn cenmorent {0 to peak) acceleratfons mcasured during the regocacce
arvaye vers ag follows:

The X4-63 {TAM~136) warhead blast shield accelerations were &.5g, 1.4g,

z.bv in the longitudinal, vertical, and lateral axes regpeciively at
with 2 2g {oput.
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165 ~ 3. B, Beuwton, 8125
Attn: W, A. Maupin
L. B Wiesen, 1642
D. &. Blise, 2344
£. B. Zopeland, 7321
. L. Johnson, 7523
. K. Smelizer 3147‘~3M
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SN T-17951

RS 7321/93617
TABLE I

Instrumentation
Shipping Vibration Test of the XI-45 (TRi1-186) ilarhead
in an H-815 Shipping Container

fecel, . Serial Nat, Freq, Fiz,
RPN o Location Direction® Type or liodal Ho, o, (keps) __ Ref,
®
1 2i-45 (TR4-106) Uarhecad Blast Shield Long. Columbia 508-TX 127 20 2
2 W45 (TR-186) 'larhead Blast Shield Vert, Columbia 508-TX 127 20 2
3 =45 (TRI-180) Varhead Blast Shield Lat, Columbia 508-TX 127 20 2
Iz X465 (TRI-186) arhead Support Ring Long. Clevite 5C1-S 1496 20 3
o 5 W-45 (TR-186) iarhead Support Ring Vert, Clevite SC1-S 1672 20 3
iﬁf 6 N-45 (TRH-186) Warhead Support Ring Lat, Clevite 5C1-S 1454 20 3
C?%. 7 H-615 Shipping Container Forward Leg Long. Endevco 2213 9827 35 1
Eiﬁ 6 H-815 Shipping Container Forward Leg Vert, Endevco 2213 7876 35 1
E;i 9 H-815 Shipping Conteiner Forward Leg Lat, Endevco 2213 9816 35 1
Cké 10 H-815 shipping Container &ft Leg Long., Endevco 2213 9809 35 4
% 11 H-815 Shipping Container Aft Leg Vert, Endevco 2213 K840 35 * .
 — 12 H-815 Shipping Container Aft Leg Lat, Endevco 2213 AC33 35 4 Ct4
t:j 13 Table Input Long. Endevco 2213 7686 35 3 i;
t:j 14 Table Input Vert, Endevco 2213 7415 35 S (f
15 Table Input ' Lat, Endevco 2213 M856 35 ] ;—4
g
*Directions are with respect to the inflight orientation. C!‘
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TABLE TI
Fur N, % - 1-10 cps) - Vertical Orientation Tatle Input (2 g's, © to Pear)
zr toration Test of the ¥W-LS [TRM-1%) Wartead {n an E-515 Shipping Contafner
Acceleration (g's, o to Pear) with Respective Response Ratinc (RR)
. Frequercy (eps)
b > 25 2 25 23 W.E 1% Lo
. . . i o = ot ) o ) P 0 e 7
U AU T 28 £'s PR Z's BR ¢'s FR  i's SR s R 's R’ (s PR e 8 .
. Caant e . “ z 2.7 1.0 1.1 2.5 2.5 2.2 2.5 l.2 .6 T 1.2 2.6 1.6 2 2.0 1.. o 2.3 »
- et Ve N < . i 1.0 : 1.1 7.€ .7 0. MRCIR 0.7 0. 1.1 .6 1.5 0.2 2.0 . I .2 .
. A, . - 1 ~LE ' 4 Suone S.490.2 o2 2. 30002 o2 8 ok L0.8 1.2t B
< e 1o : 2 KRS 2 T.s oo T2 0. 0.2 0 2.2 ta o2 0 2.1+ o603 3.6 1.3 R
S ) vers 4 1L.Eon 1.7 a8 1.1 C.€ 2.8 0.4 5.5 2.2 0.6 C.b 1.2 0.6 1.5 .8 1.8 70y 2.2 4 ;
. 3 ot han® Las 1.8 o8 < 2 TLTT R - 0.3 0.2 o 2 2.3 .2 2.2 .2 2.5 .2 e RN Y
. . Lo v 1 . L2 0. L2 vl 2.1+ cLl + Py + 2.2 7.1 ~ho0.2 L2 B3
Car oo Tu EE Vers I 2. 1 1.2 1.7 1.0 1. e 2.0 1.0 2.1 1.0 2.0 1.0 2.¢ 1.0 2.1 1.C 1. : 2,7 .
. . E LAl .2 RS 0.2 . 2 0. 2.1 o+ 0.1 * 2.1« 0.1+ 3.1 7.2 .3 .2 I R {
3 Lens ) 2 RIS TS} S BN 2.2 2. 0.2 2. 2.2 0.1 o + 7.2 °.) 2.5 .2 T.1 0.2 3002
PO Vers DUSEID 1.4 Rl 1.4 1.2 1.3 1.0 1.5 1.0 2.0 1.2 1.9 1.0 2.¢ 1.0 2.2 1.2 1.2 1. 1.5 1.~ :
u Las PRI 301+ 2 ta 2.1+ 2.1 4 0.1+ 2.1+ 0.1 + .2 01 7,102 B S
i Tetle 1 T e 1. . - 2.1+ G.1  + o1+ 0.1+ 9.1 + 2.1« Tl . S S
i T.ile I Yert 2 - 2.0 - 2.9 - 2.0 - 2.0 - 2.0 - 2.0 - 2.6 =~ 2.0 - 2.2 - 2.7 ee 2.0
1 e le Tt 1At Lot ~20a ~2 0. J.2 o.1 0.1+ 0.2 0.1 0.1 o+ 0.2 2.1 0.2 5.1 2 .1 N2 Ty A
#Dtrections are Witk respect to the (nflight crientation. y
-
Te" o lese tran 2.1, ‘:“j
BN « Rogionse :atio = acceleration on component o
1o; Mt acoeleration !n direction of vibtration’ w4
peorend
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117453
rS 7323 A67
TABLE III
L %3, ce Survey - Vertical Oriertaticn - Table Input, 0.06-inch Doutle Amplitude (21-55-31 cpe)
“2 ViTration Test of the W-LS (TRM-186) Werhead in an H-B15 Shipping Contairer
Acceleration (g's, ¢ to Peak) with Respective Response Ratios (RR)
Frequency {cps)
: S - 45 56 55 52 %5 1) e ¥
Lt firect.e  f® . L8 B fe B s BR gs R 3s KR gs R fe R gs R Zs B g8 W
U Blgse nelend, Waee! L. PYERE S TS RS S 3 WY 21 - o 2.1 0.1 + 3.1 - 21 . .2 .y T,
L Einet Caleld. Mwaat Vere ;e RN w3 c.2 o+ 22 . 0.6 0. .2+ 0.2 o« ¢,3 0.1 .6 2 6 2
21age Onield, Yaaul a%. Sl e L. 3.1 Tl . 0.1+ ¢.5 0.1 0.1 + % S 4 T . £ B N
" § 32art Ming, Vaen! Lt S VIS | D U O SR [ S C.3 o+ J.2 o+ . 2.1 . P S 7.e .3
: Sapt.r Blag, WWen? Ver ) Tae e 23 WS 20 2. 0. .5 0.0 0.5 .1 0.5 <. 5.5 2.1 2.5 « 1.1 - 1.2 e
, € spapt R, Weewt AL, 2 e A =1 . J.1 IS 2. + 2.3+ 9.2 + 2.2 + oD S 2 7.2 0.2 i S 3
Bt T jey Lk a0 RS LR § 1.3 02 7.0 2.9 12,5 1.4 7.7 1% 5.0 2.8 2.7 ~.6 2.1 .6 1. b
R P S ARSI PN Vert. AT Phs Lol s a 7.9 1.3 15.5 2.1 2.8 2.5 25.¢ 3.3 1.0 1.8 6.6 1 53 1% 16 1.2
Eenlf 3.4 e 1ae, e S &2 .3 0 1.0 2.2 3.9 o 10.T 1.2 10,4 1.4 9 BN 2.6 0.8 2.1 0.6 1.8 T.e
b te1i® 5t led [N RIS B NS BRI | 1.7 0.2 6.0 2.9 4 1.6 1.0 1.9 5.4 .5 3.1 4 2.6 7.6 1.2 .
" ket oATT e Vert, 20 LTS P LS BN 7.8 1.3 1.9 1.6 6.5 2.9 204 2.7 11.3 1.8 7.4 1.5 sk 1.8 .€ .2
D Eefli Al Leg lat. e 2ot sy ta 1.0 0.2 3.3 C.b 1.9 1.2 .5 1.3 k.7 0.8 3.0 0.6 2.2 0.6 3.1 "N
VO Tavie Iyt Loed, A 2 Nl .3 Gl 0.6 0.1 2.6 0.4 8.6 1.0 5.2 0.7 1.0 0.3 1.0 ¢.2 28 0.2 26 v} .
1e Tatie lnpat Vert, e . 1,7 . L8 . 6.1 - 7.5 = .1 - 7.5 - 6.1 - L8 - 1.7 - 2.8 o
M Tatle Input AL, et 33 A 23 2 3.5 0. 1.3 0.2 5.1 0.6 k.0 0.5 1.9 0.3 1.1 G.2 0.5 ¢.2 c.% .2 .
oDirections are vith respect to the inflight orientation. C«4
bt
"% o lase than 7,1, Af.‘._.(
MR « Resporse ratio « comporent accelerstion . Cw)
input accelerstion in direction of vidbration
) i
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TRELE TV

e Soriry {S5-00-%% cra} - Verticsl Orfentation - Talle loput (17 g's, O to Feak)
Teet of e yW-45 (TRM-156) Warhead (n an R-815 Shipping Condtatiner

Acceleratisn {(g'e, ° to Peak) witk Respective Resporse Ratios (RR)
Frec.eacy {cvs)

- ar il e e it bl
LTI I FACa A CECEECTOTLITTIE
o - H R - i HE T S T S S e - 0 . - . . L 3 T ¢« . . ¢ . .
- s RS S N . i+ €2 . 02 0+ 01 . D1 s .- s . 2 e+ 03 . . €3 e v ¢ %3
o . 2 . Mty . .z . M3 - 5.1 . F T I + - . - C.1 e - - 0.1 0.2 o . - . - » » »
L. e Lz e T e DL e TL s M s 0 e ¢ - 01 + 31 ¢ 01 + 01 & .3 ¢ 23 s 33 e 43
HEA S O S Lo [ T 1 R T S - 1 . ‘. . - ¢ . 01 e e .+ £,3 e 33
. RECE . 1 O T - S s - . - . 0 . e e 0 e s . I3 e e e T
o DU DU DN S .0 B R T ] ¢ £.C 0.6 5.0 €5 2.0 0.2 6.0 06 w2 2k 2,0 22 3.6 Te 3.2 S8 A7
e i I PUCTES CICHS SV AU L8 0.8 2.0 08 L2 9k 4D ok B0 0.8 6.0 0.6 k€ 05 312 128 8 2 6 = 4
oY me B ST .0 b0 T2 £.2 1% 21 1.6 0.2 2.0 0.2 0.6 2.4 31,7 0% 2.0 C.2 AR AN X 1 I 5 ]
W2 oo PIS B PO N - LR I N L e Ry 2.3 46 6.7 856 C.9 5.0 G5 L6 6.5 35 L 2.8 6,2 346 48 0% e 38
- T 1€ 2.0 2 @ £ 6.7 10 1.0 B0 oL 5.0 6.5 5.2 €5 3.0 0.3 2.3 C.2 T.0 07T 3,7 2.3 T €Y €3 18 8%
L ¢ £ £ Ly 0 3T 50 0 Lk 0.2 1.4 0.1 1k 01 2.0 0.2 1.5 0.2 2.7 23 1.0 Y 2.9 2.3 ;Y 9 Le
. H Lo LN IR S S-FONED SRS TS U8 WP S A 4 2.1 1.6 %1 1.0 0.1 2.4 e o6 + 0.5 03 ¢ 23 LT %3 f% 13 1T
o= oNe - n - 3 R S L e R « IO - 10,0 - 205 = 1.0 - 0L . 5.0 e 3T e 503 e W
T2 2w PSS RS UL R SO DR AN .1 1.7 0.2 1.3 0.1 €7 0.1 0.7 0.1 0.6 0.1 2Ty Ty T 3 23 b4
Acceleration {g'a, © to Peak) vith Respective Regpomse Ratios (RH)
Srequency {278}
: > By i R PR 2 2 [
ol IO LR LR oW ILE In R & I’ TE
BLAMT Trieli eelt s . - . - . - e R ! . <. . s.2 . 0.1 + 9.2 . 0.6 .1
Elast Cr.e.l. fe-at art . . D LIPS L. e Cae T . 0.5 0.1 o . 0.5 2.1 0.6 0.1
LIASY Siarll, Tee=t et . - e crooe 2 - 2. T e S 0.5 0.1 0L . c.5 0. 0.6 0.3
Sopucrt Finp, Feend long. S LG g . T T e . R . 0.1+ 0.2 . 0.8 [ I
\lsf.;,-m-. Ping, Ceeat Gert. DS S .. T . 1. ne . 3.5t c.8 o.a 1.0 0.1 1.0 €. 1.0 04 0.8 ¢.3
L femsS lav - - .. - - FR f2 . 2.4 . S . 0.7 0.1 0.3 + 0.5 0.1 0.5 21
Lrg- CEone s 2wt 23 ozt 820 6.2 Mo B8 270 2.7 . 21.0 2.7 830 8.3 1o L C:
fere oot [ T e T LR ¥ 1.7 s 120 1L? gr.0 2.7 5.0 b.S 21,0 2.1 38.0 3.8 138.0 13.8 15.0 1.9
Lt .. . RN na2 som Iy 82 s b1.e b 19.0 1.9 11.0 1.1 8.0 1.8 65.0 6.% 9.0 0.9 }*
Taxs. 3 nLe [N ) 8.7 Lt b bk o2 B2 &.0 B Ls.o k.5 3.0 .3 2.0 2.2 8.0 8.6 .0 7.2 Pl
vert €L it Y e s e S0 B 608 72 10,7 120 1.3 630 6.3 580 5.8 29.0 2.9 135.0 13.5 9.0 9.b C“)
lav o P N e LPL RN 8. 38 67.8 0 6.1 .0 80 M0 W6 39.0 3.9 195.0 15.% gs.0 8.5 ®Ro E.2
Lma. P LT ota Lo PURTECIS SS PE N WY LA Red 2%, 28 3.0 1.3 130 1.3 6.0 0.6 %.c 2.4 250 2.8 {'"—*
Vert, W RO o - W W G - | S T 10,0 - 1.9 - 1.0 - 9.0 - 12.0 - . N,
Lat Lot PR RPEENRY L2 150 1.8 7.0 2.7 29,0 2.9 152 1.5 13.0 1.3 1.8 0.7 2.0 28 0 2.9 y)
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Futs N3, b = wieMis te Petovance Surmvey (17-31eil cpa) = Vertical Orientation = Teble Input (2 g's, O to Feak)
Cnigpiss Yitration Test of the XWekS (TiM-166) Warhead tnan H-815 Shipring Contalner

Azceleration (g's, O to Feak) with Resyective Response Ratios (FR)
Freg.ency (cys)

e e L PR s 2 25 - 31 25 o 18 13
P stenri ot i ofF g I gle iR £'a RR gl RR g'e BR gle TR gle M g'sa FR 0 z's KR
. [ AR A T RY tank, v R [N ! [N c.2 0. 0.2 0.1 0.3 0.2 0.4 0.2 c.h 0.2 c.b .2
3 F Tt fniead, YWeit Vert, e L e T m 2.9 0.k .5 .2 o 0.2 0.5 0.2 0.8 ok 0.6 0.k 1. ¢.8
3 C: T tlaee fNield, Weadt lat. Wl ot BB sk e T2 o2 0 0. e . - 0.1+ 2.1+ 0.5 0.2 0.5 c.2
“ Z . Col e Fpe, Weant L, LN S 0L Wttt 22 2.0 (L c.1 . 0.1+ 0.2 0.1 o4 2,2 L.k 2.2
Czagom Biny, Xeeat Vert, 1A 4ty 26t % 1 6 28 24 06 03 0.8 o 11 06 1.5 0.8 1.2 0.6
o ¢ o tas. £ 11 87 £ AT 0L L8203 02 01 + 0k 0.2 0b 0.2 06 C3 08 C
=t LA RS Lang. S f% L 00 o b 02 02 04 0.2 0.8 0B 0.5 .2 04 0.2 0.5 02 0.5 0.2
e £ kAT R Ly vert, .0 1.5 2.3 1.2 2.5 1.2 2.3 012 25 1.2 29 14 26 1.3 23 1.2 2.3 12 2.2 11
D> Ferlt Tt leg L 10 A8 O 0.2 0,6 52 G 02 65 c.2 08 0 0.5 0.2 0.3 0.2 0.5 ¢.2 0.5 5.2
(72 v suantieg Lang. L0 8 G S 08t D 0.2 0.7 2 0.0 ok 0.7 0 0.5 0.2 6.7 0k 0.6 0.3
(ﬂ M FeIluoam Ly Vers, 2.8 1.2 2.3 1.0 £.0 N0 2.0 10 2.3 1.2 24 1.2 2.3 1.2 2.2 1.0 2.0 1.0 1.8 03
povmend 32 EelT AR eg AL, £ o6 5.6 0.3 0.5 0,2 ok .2 0.8 04 10 05 0.8 04 0.5 0.2 0 02 Ok 0.2
"Ij 11 Tatie Ingat ung. ) O32 0 32 22 %t 2 0 0,2 Ca 0.3 0.2 0.3 0.2 0.2 0.1 0.2 0.1 0.3 03

Pomenced e Tl Itpa Vert, FER I 2.5 . P . 2.0 - 2.0 - 2.0 - 2.0 = 2.0 - 2.0 - 2.5 -
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b oD{reztiuns are Vil respect to the (nflight orlentation.
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