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SEP , • 
Case No 
Ref. Sym: 1602 (370) 
P r o j e c t Ito, TM-436 
F i l e : H-A90, 3-2 

. A. mr^n - 128/, 

?r : Lroi„ Test of H-490 Uith Sponge Rubber end Polyurethane CuBhlonlng 

i^'rnipry of Result5 

1?. inch '^ckage drop t e s t s were performed on the H-4.90 con t a ine r t o 
coDipare the shade i s o l a t i o n c h a r a c t e r i s t i c s of t h r e e 03 nf i g u r a t i o n s 
of poljoirethane and sconce rubber pads . The t h r e e cwd con f igu ra t i ons 
t e s t e d and the rpspec t ivc maxicRjm f a i r e d a c c e l e r a t i o n s measured on 
the conta ined u n i t s a r e as fo l lows : Container A, medium Stafoem with 
t h r e e plugs of firm sponge rubber , 17g; Container 3 , medium Stafoam 
u i t h four p lugs of medivim sponge rubber , I6g ; Ikmtainer C, No, 9030 
Stafoam with three p lugs of firm sponge rubber , 20g, 

9^ 
Neither the contained dummy X'-f-25 ncr the container were damaged by 
t h e t e s t s . <^i 

^ , , , r n Object of Test 

The t e s t was oerformed to comoare the shock m i t i g a t i n g n r o p e r t i e s of 
SEP 1-^ \^^^ t n r ee d i f f e r e n t cushioning coof igura t i ona of polyure thane and flpongs 

/ 
Clu 

"%> 

R&DFM0 
rubber i n the H-4.90, 

Reason for Test 

*Mnn.iT. ininr 

UP14« 
The test was requested in a Request for Materials Laboratory Investiga­
tion from L. A. Dunn, 1284, to F. H. Adams, 1612, dated July 30, 1956. 3423.3 

Sumrarv of Past Tests 
%A 

S ^ 

Drop t e s t s were performed on t h e H-490 pro to type No. 5 c o n t a i n e r ^ 
feinDlar to the ODntaincr used i n t h i s t e s t ) which con ta ined medium ^' 
polyurethane Cushioning m a t e r i a l . The t e s t , e n t i t l e d ^Ramp and Drop 
Tust of the H--4.9O Prototypes 4 and 5 , " Pef, 3ym, 1612 (236) , was -
r epo r t ed on January 30, 1956 i n a memor ndum t o L. A, Dunn, 1284, from 
R. L. l u l t , 1612. 

The maximxjm mGasurod f a i r ed v e r t i c a l a c c e l e r a t i o n on t h e diimmy XV.'-25 
warhead d u r i n ' the 12" drons was 3.7g; maximum f a i r e d l o n g i t u d i n a l 
a c c e l e r a t i o n vas -•20g, Acce le ra t ions a re with r e s o f c t t o the warhead 
axes . Accelera t ions were read i n accordance with SCS-10. 
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SEP . • 
Mr. L. A. Dunn - 2 - Case No. 433.00 

Ref. Sym: 1612 (370) 
P r o j e c t No. T>i-A.36 
F i l e : H-i90^ 3-2 

No mechanical or e l e c t r i c a l damage r e s u l t e d to e i t h e r t h e dummy 
Jr.J-25 warhead or the con ta ine r from the 12 inch d rops . 

Another t e s t , "Ramp Test of Hw;90 with Polyurethane Cushioning 
(X9O3O)", Ref. Sym. 1612 (365) , was r e p o r t e d i n a memorandtun from 
G. M. 'Vinson, 1612, to L. A. Dunn, 128A, da ted August 21, 1956 

Ramp t e s t s were run a t 7 .0 and 9k n . p . h . 

Two types of s h i e l d s were t e s t e d on the dummy XW-25; a plywood s h i e l d 
and a p lywood-and-s teel type s h i e l d . 

Using the plywood s h i e l d , maxiimiifl measured f a i r e d a c c e l e r a t i o n s (ri.th 
r e spec t to the warhead axes ) on the dunaay A . ' - 2 5 warhead were: V e r t i ­
c a l , -31g; l o n g i t u d i n a l , - 3 - l g -

Using t h e plywood-and-steel type s h i e l d maximum measured f a i r e d 
a c c e l e r a t i o n s (with r e s p e c t to the warhead axes ) on t h e dummy XW-25 
warhead were: v e r t i c a l , -22g; l o n g i t u d i n a l , - 3 . 8 g , 

The c o n t a i a e r l e g s were bent t y t h e 9j- m.p .h , impact . 

No daniage r e s u l t e d t o the dummy XW-25. 

The plywood-^and-steel type s h i e l d was more e f f e c t i v e than t h e plywood 
s h i e l d i n reducing shock t o t h e contained dumny XW-25 warhead. 

A t e s t , "Mate r ia l Cushioning P r o p e r t i e s f o r KH-490," Ref. Sym, 1612 
(350), was submitted i n a memorandum t o L, A. Dunn, 1284., from R. L-
Aul t , 1612, dated J u l y 2 5 , 1956. 

The XH-4.90 us ing four d i f f e r e n t mounting systems for t h e dunmy XW-25 
warhead conta ined , was sub jec ted t o ramp and drop t e s t s . 

Maximum measured f a i r e d l o n g i t u d i n a l a c c e l e r a t i o n s (with r e s p e c t t o 
the warhead axes) on the dummy :Cw-25 warhead d u r i r g t h e drops ranged 
from 15g t o 39g. 

No damage occurred to the dummy X'-!-25 warhead o r to t h e con ta ine r d u r ­
ing the d r o p s . 

During t h e 7.0 and 9^ m.p.h, ramp t e s t s , maximum measured f a i r e d 
a c c e l e r a t i o n s (with r e s p e c t to t h e warheed axes ) on the dunsigr XVJ-25 
warhead ranged a s fo l lows : v e r t i c a l , 15g t o 7Ag; l o n g i t u d i n a l , 2 , 6 
to 142g. No comparisons of the cushioning caa te r ia l s could be made 
from the 94̂  m.p.h. vamp t e s t , a s the dummy 'AI-2^ was h i t t i n g the con­
t a i n e r s i d e s . 
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Ref. ?ym: 1612 (370) 
P ro j ec t No. Ti-1-^36 
F i l e : H-i90, 3-2 

The polyijroth'jne appeared t o have the test cushioning p r o p e r t i e s 
for the drop t e s t s , 

3eti]n for T'r-ot 

Fipare 1 shows the H-/*90 drop t e s t se tup , 

Figure 2 shows the dummy >r.'-25 vr.rhead with plyvood-and-net ' :-l s h i e l d s 
fastened in plncc on both ends . 

Figure 3 shows aGceleror!et,ers rrjcunted on the dunmy ;r- '-25. 

Firxires 4-, 5 and 6 shov? the d i f f e r e n t types of cushions t e s t e d . 

Figure 7 shows a p a r t i a l l y 3ssen:bled conta iner A. 

Oomponents t e s t e d are l i s t e d in Table I , 

Test equip[:.ent used by Divis ion 1612 for the drop t e s t was: 

Um. I ' l i l ler Gsci l lopraph I'.cd, J, S e r i a l i;o, 99-

Vm. Mi l l e r .mp l i f i e r s , type C-3, Ji;d. CA-12, S e r i a l Uo. 3 . 

Ins t ruments t i cn inc luded: 

Stathara Accelerometers a s l i s t e d in Table I I and shown i n 
Figures 1 and 3 . 

Frocpd'.ire 

' i cce ie rone te rs :Jc. 2 --nd 3 wore a t t ached to the duirjny XW-25 'warhead 
(Fipure 3) to record the l o n g i t u d i n a l and v e r t i c a l a c c e l e r a t i o n s 
r e s p e c t i v e l y . Accelercxneter rJo. 1 was a t tached to the o u t s i d e of t h e 
conta iner (Fi,?^jre 1) t,o r eco rd v e r t i c a l a c c e l e r a t i o n . (All a c c e l e r a ­
t i o n s are with r e spec t to the dumay X^/-25 "-nirhead a x e s . ) 

The du;:ai]:y X '-25 warhead was f i t t e d -^ith plywood-anc-oetal type s h i e l d s 
(Figure 2) on both ends for a l l drop t e s t s . 

The three types of cushioning n a t e r i a l were placed in con ta ine r s a s 
fol lows: 

Container h. - Hediurn S ta roac with 3 plugs of firm sponge rubber . 
Container 3 - Medium Stafoam with i. p lugs of mediun sponge rubbe r . 
Container G - T?9030 otafo-i^ra, with 3 plugs of firm sponge rubber . 

Ui:\L.LA;:jJlFI£D 
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I-tr, L. A. Dunn ;i. - Case iJo. i 33 .00 
R-f. Syn: 1612 (370) 
Fro jec t i^o. TJ-l-/;36 
F i l e : H-^90, 3-2 

After i r . s t r i j cen ta t ion the du.Tiiiy X','-25 i-.'arhead was cushioned succes ­
s ive ly u i t h the th roe types of a r t e r i a l (Containers A, 3 and C; 
Figures A, 5 and 6 r e s p e c t i v e l y ) and 12 inch drop t e s t s were p e r ­
formed on each con ta ine r . 

RP5U1 tr , 

Maximum measured a c c e l e r a t i o n s and r i s e and pulse tizieii, read in 
accordance u i t h CCS-10, a r e given in Table I I I . 

Typical o s c i l l o g r a p h records a r e shown in Figures 83 9 and 10, 

K'O damage VJGG done to e i t h e r t h e durany X'-'-25 wirhesd or the H-490 
conta iner by the 12-inch drop t e s t s , 

Ccirl i js ions 

The shock l i t i g a t i o n p r o p e r t i e s of the thj~ee d i f f e r e n t type cushions 
did not vary 'appreciably in -.javc form or magnitude. 

..:d6l ̂x:^' /'^'''V>: 
G. M. ••l^^SO:i - 1612-1 

P. M. -S).\IS - 1612 

d' : 1612-1 :t[n 

DI3T 
1/7A 
2/7.. 
3/7A 
4/7A 
5/7A 
•6/7-. 

^ I E U T : 

L. 

IJ. 
R. 
C. 
D 

^. 

5 . 
j j . 

^, 
K. 

„ , 4 : 

Eiunn - 1284 
Gardner - 1610 
Bruce 
Fisher 
Go -.el 
Szjcltz 

~ 1282 
- 1621 

- 5523 
er - 7222--2 

7/7.^ R. K. S s e l t z e r - 7222-3 

A L ^ ' 
1V i^'X.x-i^^^ir i l l , 
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TABLE I 

TTxrn o r^ 7 T 

Ref. Syn. 1612 (370) 
P r o j . No. 'm-i.36 

1130 
A:SSIFIED 

COMPONENTS TtSTED 

DROP TLST OF H - i ^ WITH SPONGE RUBBER AND POLYUP-ETHANE CUSHIONING 

COMK'NENT DRAWING NO. StRlAL NO. 

Sphere, Concrete 

MC-672 Case, HE Sphere 

Cover & Mount, X-Unit 

H-i90 Container 

Packing, Polyurethane (X-9030) None 

paclcing, Hed. Stafoaa 

Firm Sponge Rubber P lugs 

Med, Sponge Rubber P lugs 

I n s e r t , Metal Drun, Bot to* 

I n s e r t , Metal Drum, Top 

None 

310 236 

126,662 

DS(12a4) 56206 

) None 

None 

Hcne 

None 

SK(1284)60Z.85 

SK(12Si)60A86 

None 

AA-1005-K5 

Kcoe 

None 

Hcne 

Hone 

None 

None 

None 

None 

r - r •>, - r . ^ -^ - \S:iFlED 

, j ; - C -fi: ,J>,* • -Z. ''''><i^~*- a..-r^' 
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TABLE I I 

U31 

Ref . Sym, 1612 (370) 
P r o J , No. TK-^36 

ACCELEROKETERS USED FOR THE DROP TEST OF H - i 9 0 
WITH SPONGE RUBBER AND POLYURETHANE CUSHIONING 

ACCEL LOCATION* SERIAL NO. RANGE STATKAM 
HOD NO 

MAT, FEEQ. 

1 

2 

3 

Container , 
V e r t i c a l 

Duawy XW.25 
yarhoad-I<;ng, 

Diirwy Xy-25 
Warbead-Vert. 

2076 

682 

1377 

±50g FA-50-300 550 

+ 5 0 R F A - 5 0 - 3 0 0 560 

+ 5 0 E FA-50-300 500 

* Al l a c c e l e r a t l o n e ape given wi th r e s p e c t t o t h e duasiy XW-25 Warhead Axes, 

U IN 01-. AS J IFiED 



UNCLASSIF̂ "̂ " TABLE I I I 
Ref . Syn. 1612 (370) 
P r o J , No. TM-436 

ACCELERATIONS AND TIMES - DROP TEST OF H-490 WITH 
SPONGE RUBBER AND POLYURETHANE CUSHIONING 

C o n t a i n e r CUSHIONING ACCEL. 
M/>TEflIAL QQHTAINED NO. 

LOCATION* ACCELERATION,G" TIME (SECS.) 
MAX. FAIRED MAX AMP.RISE PULSE 

r^%i"'N'••••; 

Med. Stafoamj 3 plugs 2 
firm sponge rubber 3 

Med, Stafoam; 4 plugs 1 
Med Sponge rubber 2 

3 

Conta iner , Vert. 
Dummy XW-25, Long. -17 
Dwany XW-25,Vert. .9 

Conta iner , Vert . 
Dummy XW-25, Long. -16 
Duiamy r ^ - 2 5 , Vort. 0.6 

A3 
-19 
2.0 

52 
-17 
4,6 

.OU 

.009 
.040 
.029 

.016 
• 005 

• 041 
.017 

lliV.'V-'. -̂  .'•• • •.'. 

#9030 Stafoamj 3 
plugs firm Sponge 
Rubber 

Conta iner , Vert , 
DuMfly XW-25, Long. -20 
Dummy XW-25, Ver t . 7.4 

• : ^ 

i.6 
-20 
20 

* All a c c e l e r a t i o n s a re given with r eap«c t to the duiaoy XW-25 warhead axes 
s ^ 

UNCLASSIFIED 
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