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Res liTosatirn Test of the xvpsi
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M-31 .warhead was v!,.k!rated in each 	 idiLua nut).:7z1 .

	

Iwo four minute cycles from B0-50080 	 eac) 	 -1=4 7,-..4Cft
AkE

••• 	 et. 	 .Aniic ivAm,,a ,sy

For Run 3, longitudinal orientatlon t cp:) visibic otruci: 	 occuzrod,
The maxima peak-to-pea. acceoration (in sneo..; of 23) g ith aa amlaificato:
factor greter than 23 measurcd durica 7iun wnurred 	 ,ao 	 plug
at 210 cis. The input var: , ' 	 om 5O tc. 11 gpec.7k-t3-!:

For Run 2. 7 vertical orientaticL 7 no osoillocrapi'. record:7
Run 3 wa* conducted as a repeat of Run 2. lha I:Lmimum pen:.to-peak ackelarafp;A:, r:
(190 g with an amplification factor of 3(., neasuzad du4ng Run 3 ioccup:44,x4P•A;;

-

varied Elam 5c0 to 10 g peak-to-peak. 	 ch8ter o' 	 ac !..ntermi titntLy
/66 cps cn the MC.742 adaption kit in the longitudinal lIxaction. Th input

during RIns 2 and 3 and the gas bottle bracket uas observe: to be b en ft/(4 7 ,:?
the completion of Run 3,

For Run e.
	 orientation, no visible structural dawge occurred as a

result of testing; however, relay chatter occurred intermEttentiy. The maxima
peak.to-peak acceleration (62 g with an amplification factor ce 12) measured
during kn 4 occurred on the MC.742 adaption kit at 172 cps. The input varied
from 5.0 to 8.0 g peak-to-peek,

StalL2f_IIEL

This test ras conducted to. rechoca. the structura adequacy af the AV-31
warhead in response to vibration cycling from 80.50040 cps in each of three
mutually perpendicular planes. The test was setup to-simuiate actual missile
flight vibration as determined from flight records. -

Atylkulmaimkslw
This test was requested in z Work Order AuthcrizatSon from 	 Ford: 1247„
to R. S. Fooper, 1613-3 v dated May 27, l959 Mr.A. J0 Aldrch, 1247-2, was
the consultant. •

Suni_ 	 21 Past 

Tha first vibration test of the XW-31 warhead was urittan up in t'ae memorandum

3.2114

m's!

AUG 	 Is

3427-1

SEP 1 4 196f



mVihret .on Test of •th& X1-31* Irom Dale Buchanan 5 16/2 5 to Jo Po Ford, 1247 5

Case No 661.CO ; 	Synl: 1612(775) Project No. TM-8205 File: X,4-3;,„ 3-2.

For thl; ttt.,-3.t an s:(1-31 we,rhe=zd with an MO-742 was faston5d to an adaPitirr rino
an4 vib_zted Jn actor'" Pnce wIth n mod:If:led $S-5 5 parngrsphs 204.1 5 2,4.2 and
204.30 The maxim= a2lowabIo Input accelerations we;Le reduced to 2 g peak4.
to-peak eur Ing the re:onance survey and 5 g peak-to.peak chiming vibration at
resonance and during .7ibration cycling. Ihe range of peek-to-peak table input
accelerations ; applied during the haldware runs, for the resonance survey and
for rib.7-aticn at resonance were: 1. Longitudinal iFardm.are Run 1), 	 g to
5 00 g 	(768 g to 76 3 g at 19) crs 2. Vortical (Vard4are n . 2)p LIS g to
3.2 g and 	 g to 7 g at 82 cps. 3. Lateral (Hardware Run 3) !, 2.G g to
341:g" and 4• g to 5.8 g at 84 cps* 4, Longitudinal ,P liardwars, Run , 4) eepeat
ofHardvare Rvn 1 5 2.0 g 	 g and .1,4 q to 6.4.7 g at 3.96 cps,

For the HE runao the range of peak...to-peak table 'Enput acceleratiais aPpll
for the resonance survey and for vibration at resonarce 	 lo Longitudinal 
(HE Run 1) 5 0.8 g to 203 g and 5 43 g to 6.5 g at 190 cps (major warhead reson-
ance; erd 3.5. g to 	 g at 108 cps (ainor warhead resonance). 20 Vertical
(HE Run 2) 5 1.8 g to 4.9 g and 5.9 g to 7.0 g -t 82 cpsb 3 c Lateral (HE Run

- 3) / $9 cl to 4.1 g and 5.3 g to 3,6 g at 76 cPso

The 'P.C-1"42 mounting flange Of the cover assernbl -f Celled during‘hardware
The munting s• ads of the 1C,103. relay ,failed,00. 	 yibration-z. resoOalic il

rdWare Fan 3,>'' 	 e 14eu-no sirUcture ^Ccaltaired: 	 . é , id ' 	 ;dur... 
te.sting4.

During NE P1-4 20 the mounting studs on three relays ih tns 	 failsd; soma
of the MC-743 wiring harness leads broke; the gas bottle strap failedi' and two
cracks CC OU red in the gas bottle bracket4 addition.; 'the , gas , tube- Clittp
failed end one detonztor cable clamp broke,

The following maxinam amplification: 'factors'oCCUr ' ur 	 dn4 e
sonance of the HE runs at the fol/owing locations: i Longltudinal orientation
(190 cP01 M-742 -11-7For "A case at C* - 104 A0 Y01., and the adapter ring
at 180° - 	 A.F, 2. '"iert5Ical ozlertatilon (82 cps) ;. RT.:-742 - 8.7 AktF”
"P case at 0° - 2c5 A,r„, Qnd the a:iaptor zing at 1800 0.6 11.F. 30 Lateral
.,Iricn4;a1i;ln (76 cpa) !':C-742 - 6.6 A.F. ? *"A' c2,e4-, At q00 - 2,3 A,P. / end tho
adapter ring at 270o - 0,9 A,F,• Ihs 	 2e700.40mpeak Strains ectu'ried
during vibration at resonance In the laterei oxienti .,ti.la (76 cps) and were:
1220 micruinches per inch on the gas bottle strap, •,and ,36a mioxpinches perper

 on -ells adapter.Tana at 90

The second I.,ibrAtion test of the XW-31. '.:2ast "Vibratiol: Test of the •..51 with

C-742''..- l'hIlra Dale 1-1ohPnaa5 1615 5 to Distribution « Case o. 661.00 Ref. Sm.:,
1613(26;5 Project 1 ,10o 716130,, dated J ...:Iy 8 5 •19590
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vlbraV on test. v,zs corl-Junto..1 in ar..-;a( -.:rtkilce vAth 	 pe,ra4raph 247 aci an
f

• 	

.Fas) tvith an i'l,C."1,1),‘",'.! 	 adaptez. ring•to re-cheek fi".'ts.:

structural ado,-...1uacy 	 was- conductvi - 	 ...each.•:-. of ,
planes . fo:: 	 at tbof:r 	 resohantr'f,.:etqu'.?.noies. Fer rhIn tztlp
Iong-3,tuelnaiiF.equency was 220 cps
to 216 cps aft:e.,,,r 	 -,ribratfi.cn at 220 aps,;,, 	 OCCVEI'ed

t
ch,v).-Ing
on the athaptez 	 ths, 	 on -the tr,....7d.,2 	 go 10 go , 'and. 	 .

86 g reSp,aotiveXyt , with odrxespondinq .arcplifioatiOn faotors..:qt4i; 	 1$4.

.17r,,ng gun 	 ...‘escnant 	 equercil--
OCC,112r2&Z,2 tc car Oh6tt± -e. .20 - 	 6 gatC.btiti107biat6 ..Or,..q.tera

• 	

Tr,E , . 

loosonad 
7	 2 t 	 10 	 tha. ? f,;.riCiied . ttf.'1= F ;:•unti.ng

▪

 flange_ to

assembly ial'A t'3,71, 4 7:1-q.': 	
to.cc41-E:TationS•G*-asuati

ort the adapte7! z‘ ..x1r. ..;3 1. on tha "A' case,„ an.1 or the:Wir;v44..2 	 g6,,;?4, 	 andH 	 g•.

7:-e:_z..ceetil.tely. with c.,:;2: ,....a.o.pr,,,nr:tinCj :Tipl l'Zicatien faqtozs 	 24.i: } yO and .180;'

Dta'ing RUI1 	 1p,ter.s.:1 orientation (z7u.ionant ftequen. 	 Os) the fol osvivw.
2. WO, 1101C,"' dOi*),

structure fi.113.edl the 'est 10oserled.'. 	 Mtikittizilate4a.:7:•1;Rec.t.9 .pe 4,0:-1 4
tion. i,neaSUrcd on the , ad.ap ter ring or the . EA' pad°, and On'th4;::f t,C .-742.- itit.,

5.r.-", g o -368 g and 55 g .ret.4)etti,eely6 with. ock.reeponcling 	 liffiOatiOh..=TadtOr..1(

of 1,t7 5. 1,2 and 17*

Upori cavletionof'...testi.r,g1 the', folloll.iinef chetics were
'ehowed 	 cOmpone.nts-to oe .orérabled.'-2, - M.:: di, 	 ,.Sholfit 	

• 

pz Iraqi:2ms

to be satisfactory. An 	 check was at'teinPUdt. but I 	 .0t1011:: :T0'0,,3I-ed
• th•.at several of: .the .-leads -  in :the.-:!..1C-743,-•";0:164:-:•,liatne 	

ns
si'lOta

broken loose from the exte;Teal Oonneatari and te:thinel:,IloardS :,) Ile*

leads :nay have bE.,lori •tIle Cause• of 	 ;.adic64:,edrelay chatiez‘cr . r râdgogiaOh•

of the . ,14 r.•' aSsafil-Yly showed no fa5,1trois

Figure 	 shews the setup usee. foz. 	1!,	 C:: c

Fiaure 2 shows - s tun used forRuns•2 	 'orienttion
planO)- -

Figuie 3 shows te stitup-use:; , 	 R.,ln 	 l at.eral . rl .,2n1,ataun A.YaN 1140e

S.9.11P,..2112a2;:s_teGt 	 TeP 7 isted

Tes,t,Ear llom'ant sad:
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16 Channel relay monitor, 4. ,C.-:Serial-Noivelii.7 ,
Willian Miller ..arrier amplifie system - tyre

Mcdz1 A 11162, S. Vo. 2
Consolidst 7 cording escillograph - Typo 5-119 p4-

3S w, r, sel,i31 N 5.1* 61'1 =5

Accelez'ofilat:ns usk:6 	 iiate6 in Table 11 and shown II.: rigs. 4-thru i26

For P:un 1, longitudinal orientation, the U-81 warhead was mounted on the
vibv:Aion machine as sham in Fig. 1. Two four minute oyciss were conducted
from 80-500-80 cps with an input that 'sari 3d from 5.0 •tr, 11 g peak-to-peako
Upon completion of Run 1, a visual inspection of the •Aleal was conducted

For Ran 2, vertical orientation s the K'N-31 warhead mas nountPi on the vibrat5en
machine as showr in Fig. 2. Two four minute cycles wero coneueted from 80-5004-
80 cps with , •an input tha, varied from 5-..to 	 g.peak, •40-peak. k Na-osallograpts
records were obtained during these cycles so Run 3 was conducted as a repeat
of Run 2. Cne four minute cycle was conducted from 80-500-80 cps with an-input
that varied from 500 to 10.g peak-to-paak and oscillograph records were obtained
successfully. Upon completion of Run 3, a thorough vieual inspection was
conducted of the V:-31 warhead and of the ',1C-742 adaption kit*

For Run 4 1 lateral Orientation the 	 warhead .vas tinted on the vibration,'
machine as shown 	 3. Two four minute cycles-were conducted from 80 -600..;

s 	 an ,input , that rar3.eo ftOrt *0 - to ,̀13X g

Run 1, longitudinal orientation s cause.1 no visible strueltural damage. No
relay chatter occurred. The maximum response of all monitored components
occurred at 210 cps. The maximum measured peak-so-peak acCelere ion as
greater than 250 g, with a ccrresponding amplification factor in excess of
23 and occurred on the AC-816 plug. The maxioNmameasusedspeaki.to-pe&v , --
accelerations for RUP 1 are recorded in Table III*

During Run 2 s vditical oxientation : relays K-102 and X-202, in parallel,
indicated" chatter at 140 1 150 and 162 cps; relays K-105 and K-205 2 in serles s
indicated chatter at 30, 140 and 150 c7sa a:ring Run 3 the tzlo sets of relal,s
mentioned aboil chatLtu.e,3 at 150 to 1C 3 s 214, 236 to 2470 350 wA20, , 420 o
350, and 278 to 130 cps. Tne gas bottle bracket cracked as a result of runs
2 and 3* No other nisi .le structural damage was observed in the NW-31 warhecd
or the MC-742 adoption kit, The maximum peake-to-desk'acceleration - meatUred during
Run 3 was 180 g with a cer.TeEponding 50plification factor of 36, 'and occurred
on the MC-742 adpption kit in the lonoItudinal direction at 166 cps* The
maxireium peak-tom:mak alIceleations mcordeS during Run 3 arelisted -in Table M.

(



...ProJeCtNe. T45096-
Ref,: Sp: 1613(92).stribution

During Run 4 ; lateral orient. Aon, rc1oys K-102 and K.-202
% in parzI1010

indicated chatter at SO na 165 cps3 relays K- 05 and K-205, in series,
_inacatcd chatter from 01 to 100 cps. o strectur41 dama.99via=;!,Y 13:140 *

*4.
1he maximum peak-to-peak acceleration measurid during Run 4, wes62 gv with

a corresponding amplification factor of 12, end occurred on the VC-742

adaptien • kit in the 	 d;rection at 	 The maximum peak-to-peal-,
accelerations measural during Run 4 are recorded in Table III.

Table UT contains thJ., maxirum peak-to-peak acce1exations measyr
Runs 1, and 4* It also contains the corresponding amplifice.i4sactors
and 	 Irevoncy at 	 thc 	 cccelerailon occurrl'Ide.

onclusIons-aad W-9.112Vm40,-:i.2.1A

The -31 Is not adequate ze survive missile flight *sibration s5 imuleted
in this test. HewevQr1 cxplificaZir botwc•ai ti.he table and The weapon mounting
surface of the jig resulted in higuer tests to the warhead in lateral
directions then those determined from flight test *ererd 4=

DISTRIBUTICE4
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FIG. 3 --- SETUP FOP PUN 4 --- LATEPAL OPIENTATICN (YAN PLANE) ---

PEF. Si:Y 	 1613 ( )
PPOJEGT NO. T-I6096

VIBRATION TEST OF THE XW-3I



ACCEL. No. 4
ACCEL. No. 5
ACCEL. No. 6
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FIG. 4 --- ACCELEROMETERS --- LONGITUDINAL ORIENTATION ---
VIBRATION TEST OF THE XW-31
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FIG. 	 - ACCELEROMETERS --- VERTICAL ORIENTATION ---
VIBRATION TEST OF THE XW-3I
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FIG. 9 	 ACCELEROMETERS --- VERTICAL ORIENTATION ---
VIBRATION TEST OF THE X W-31
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FIG. 10 --- ACCELEROMETERS --- LATERAL OR I ENTATI ON ---
VIBRATION TEST OF THE XW-31
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FIG. II --- ACCELEROMETERS --- LATERAL ORIENTATION ---
REF. SYM 1613

To4k#:? 1.3“4 PROJECT NO. T- I
VIBRATION TEST OF THE XW-31
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ACCEL. No, 25
ACCEL. No. 18
ACCEL. No,
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FIG. 12 --- ACCELEROMETERS --- LATERAL ORIENTATION ---
VIBRATION TEST OF THE XW-3I
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COMPONENTS TESTED - VIBRATICI TI:SST OF TiF.

Nortei

rir-661. 1:71:6 	 310224 	 1A•19.9.!

Case ; FL E Sphere 	 al0339 	 048

EAC-745 Batt 1- Packt, 	 201141-7

Ther.G..al ( 	 k.A,‘1003-G7

NG;742 Ad optic le4t Co

Beroweitel

42-714ap4idtt-,
"WiTing

Relay Assembly•

MC-816 Electrical Pitt
Dway



TABLE II 4Ci;ELEAOMETERS USE, . VIBRATION TESI'017„ THE xvi41 .

ACCEL0 	 SERIAL 	 STATHAM 	 t a-. 	 FIG0

-N00- 	 LWAT ION 8f DIRECTION 41 ' 	 -  	 1100.'- 	 ' ' ' 	 fq,-r•

• 	 XT: C.816  Plug 	 1,,,I ng0.
11,3rtp 	

. 2387 '. 	 FA-100400 	 4::,: ;4''14.

ulc-616 Plug 	 2387 	 4A.10040). 406 	 7..

3 	 XEC-816 Plug 	 Lat,3. 	 2387 	 FA-100 .360 	 406 	 1

4. 	 ' MC-742 	 .Longo 	 2280-.. 	 .FA.50.300 	 7,i0.:

VC-742 	 . ;23: . -,..: 	 'F»50.,,,pop.:. 	
..40,

	

' Vert, 	 ,.?.il

6 	 MC-742 	 50- 370 	 1:'
. 	 .-

011. 0!sly"' C'eso ac 0,, 	 .474 	 5

'.711". Cage a-- . 07 	sms	 :13 	 3 	 ,,, 	 0
°Ati Cass at..0 , 	1at	 2076 	 r.050.0300.

10 .	-'-'illn. Case at:-..-902 	 ...-Vert, 	 2076 	 ^00:,

11- . ' 	 "A" Casa at 90% 	 Late 	 ' 1376 	 'F.i.50.3 	 470 .

12 	 'Mounting Mpg-0 	 Longo. 	 2669- 	 ..:146X.50435

13 . 	:PJuniing Ri.hgt0(1,.. 	 .VoTto 	 2870. 	 '..A6Af5045.

,

14 	 .MOunting ;Ring-Ow. 	lit	 2872-. 	 ",- 6A.»50, .
0450';-  

15 	 :Mountlng-:4pg
,-, 	 iltin0'!g0i0 	

t 	 4,4, 	 , ...

	

,..„ , 	 ,-
,,

1 	 iiiiiiii4,'- -ii- 	 , 	 ,„,

66 --;;:s4e, 

Jig 	 Vqat0 	 ,287. 	 .. sp
. 20,,- ' 	 ....710 . 	 ,-Lat0 	 0 il; 	 00-

rte16041.k 	
c

alDrtP; 	 1/4;,. at'

_ons aze wltn xespect. 	 waraeac axes,



TABLE III . Awmug 
P-AK-TO-PEAK ADCELERAT 016_41TH CORRES1'01 -0MG AMPLIFICATI FACTORS :+1,10

RESPOI4SE YATICS	
TES AT WICK THEY OCCURRED - VIBRATIOC MST OF

IH 4.11-31

	_22La.  - 1.01(14, 	
RAL#3. VFHT• 	?AM it4. LAT..

	PEAK-TO..	 i. F . 1 f: Ai\D 	 ■Eq• OF 	 CE.V.-TC. k.F. 64.AND 	 FltE... Cr 	 Pr-A Ia.K-	 ,A.F.i.. S • 	 FR.e: .,. CE

	

A! O. 	
AXEL. 	 FEAK tC.,C. 	 ,v..6ik.A.SE 	 .. ACC.' 	 PEA V. Ii3C . altillfetnEbt 	 MA. C. 	 pEAK fv:C. V.SPCUSE 	 1.7%X. AX.

	

NO. 	 LCCATI(7.`: Al:D C; .1ECT ICN • 	 S. N. 	 (g) 	A r ICS

	

- 	
PS 	 (q) 	 RATICS* 	 (CIS) 	 (g) 	 RATIOS 	 (C!!!)4111._

- 	 I

1 	 :M -616 i- l'in 	 Long. 	 23E7	 7 250 	 723 	 i 210 	
,,,,„. 	 ,,,_,..... 	 ,........_-

2	 C-816 h,:j 	Vert.	 2387 	 .."---- 	 ...---- 	 1 •,-- • 	 140 	 le6 	 ...--.... 	 .....-.......

AL C-816
 Plug 	 Lat. 	 2387 	 .........- 	 ...---- 	

....-----, 	
....""--- 	 47 	 9.4 	 131

1C-742 	 Long. 	 2380 	 100 	 9.1 	 i 210 	 ?CO 	 :.,-6 	 166 	 23 	 4.6. 	 230

5 	 Nr-742 	 Vert. 	 2382 	 31 	 '2.8 	 1 21C 	 94 	 19 	 166 	 20

210 	 15 	 3.0 	 166 	 62 	
4.0 	 168

6 	 GC-742 	 Lat. 	 2381 	 30 	 2.7 	
12 	 172

7 	 "A" Case at 0 ° 	 Long. 	 2076 	 19 	 1.7 	 210 	 .---- 	 ,-...., 	 ."---- 	 ,-..-- 	 .."---

6 	 "A" Case at 0 ° 	 Vert. 	 1376 	 4.4 	 0.4 	 210 	 17 	 3.1 	 366 	 r 	 ------- 	 .----•,,

9 	"A" Case at a °	 Lat.	 2076	 .-----	 /^---	 /...,N,	 4.0	 0.7 ,	 366	 ...........	 ,,N,.... 	 ,---a...1,

	

10 	"A" Case at 9CF	 Vert. 	 2076 	
,.......- 	 ,,-...... 	 , -... _, 	 •^-- 	 3.0 	 0.6 	 1774-

	

11 	 "A" Case at 9CP 	 Lat. 	 1376 	 --..--- 	 ..---- 	 „- - -...., 	 3.0 	 0.8 	 168

	

12 	 !,'punting Ring 0 ° Long. 	 2869 	 11 	 1.0 	 210 	 3'r	 6.8-

	

366	 0„-........ 	 ,...--.....- 	 ,---■-.

	

13 	 Mounting, Ring 0 ° Vert. 	 2$70 	 6.8 	 0.6 	 210 	 2.2 	 0.6 	 4is 	 ,,--- 	 ,'-`-
,-,--.

	14	 Mounting Ring C ° Wit, 	
2

	

2872 	 1.8 	 0.2 	 10 	 50 	 14 	 397 	 ./**---' 	 ...----- 	 -.."%."-:-."

	

15 	 gounting Ring 90" Long. 	 '2869 	 .,-"---- 	 ....."-- 	 r--"---' 	
„„...-- 	 , 10 , ' 	 2.0 	 366 	 ..i.;

	

16:: 	 I' -,3ntirg Ring 90 0 Vert. 	 2870 	 ,,-........ 	 ,----- 	
- .------ 	 ..;-•,,..,• 	 .----%--•

	

. 	 .	 15 , , tz 	 4.3 	 392. . I

	

17 	 Mounting Ring 90 ° Lat. 	 ---,-,-. 	 ,--.,._... 	 ,---.....• 	
, 	 61 	 r. 	 17 	 ' 392,:,::".

	

18
9
	Jig	 Long. 	 2E08	 11 	 1.0 	 2Io	 22 	 4.4/ 	 188 	 14

	

2.8 - 	 183 '

	

1 	 Jig 	 Vert. 	 2874 . 	 1.s	 ,_ 0.2 	 210 	 10 	 1.0' 	 85

	

20 	
Jig 	 Lat.	 2314 	 2.3 	 0.2 	 210 	 3.5 	 0.7°, 	 ' 170 	 ...,"---*1 	 .----...--. " 	 ..-

0

	

21 	Jig.	 Lat. 	 , 2074 	 .•-•-•-• 	 ,f."-•---' 	 ....---, 	 ---s--• 	 ,.,--, 	 . e .0 '! f	 1.0

	

22 	 Adapter Ring 90 -° 	Lot	 2314 , 	 .0"...... 	 e^,/ 	 ....,-%..... 	 /^,....... 	 ....^....... 	 59 	 -,' 	 12-

	

23 	 Jig 	 Long. 	 '3584 	 C.0 	 0.7 	 210 	 ...---N---

	

24 	 Jig 	 Vert. 	 .■, 35841 	 .."-'--- 	 ....^,...... 	 ,--,,-, ,1"4	 7.5 	 O.% 	 _ 85 	 ,--.- 	 <•.-..,,

	25	 Jig 	 Lat. 	 -, 4642 	
w5.0 	 0.6',,.

Atcelerovieter;.not read this ru
no OsoillograPh :(.•cords 'sere o tamed during Run 2.

Directions are...with resi.oct to warhead axes.
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