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Ramp tests were conducted at 7 and 9-1/2 n^h to determine the cushioning 
j properties of polyurethane (American latex X-9030) as used in an H-490 
i container. Two sets of tests were conducted to coô jaro different shields 
used to transmit the decelerating force between the polyurethane and the 
contained dummy XW-25. 

Using t h e plywood 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 (wi th 
r e s p e c t t o t h e ramp do l ly axes) were : longitudinoLl on t h e con t a ine r , +74 g;'w/rvrnpir-
l o n g i t u d i n a l on t h e dunany XW-25 warhead, -31 g; v e r t i c a l on ttie duiaiy XW-25 
warhead, - 3 . 1 g; l o n g i t u d i n a l on t h e rau^) d o l l y , -37 g . 

Using t h e plywood-and-s teel type s h i e l d , mflTHmum measured f a i r e d a c c e l e r a 
t i o n s were: l o n g i t u d i n a l on t h e c o n t a i n e r , +42 g; l o n g i t u d i n a l on t h e 
dummy r»^-25 warhead, -22 g; v e r t i c a l on t h e duaniy XW-25, - 3 . 8 g; l o n g i t u 
d ina l on t h e ran^ d o l l y , -39 g . 

The wood on both the plywood s h i e l d and the p lywood-and-s tee l type s h i e l d 
was chipped adjacent to the b o l t h o l e s . 

The con t a ine r l e g s were bent cons ide rab ly from tha 9 -1 /2 0 ^ isipBct* Ko 
other con ta ine r damage r e s u l t e d . 

Ko damage r e s u l t e d t o the dummy XW-25 warhead. ^y 

Oblect of Tes t 

The t e s t was performed t o de termine t h e cushioning i^roper t les of a new 
m a t e r i a l developed by American Latex and l abe l ed X-9030- Perfonaance was 
compared between two d i f f e r e n t t ype s h i e l d s on the dummy XW-25 warhead; 
a plywood s h i e l d and a plywood-and-s teel type s h i e l d . 
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ReaBon for Test 

The test was requested in a Request for Materials Laboratory Investigationy v,..̂  t^, 
from L. A. Dunn, 1284, dated June 28, 1956. «i u • 
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SujHnarv of Pas t Tests 

Ramp and drop t e s t s have been performed on the H-^go pro to type No. 5 
conta iner ( s imi l a r to the con ta ine r s used i n t h i s t e s t ) whic^ contained 
stafoam cushioning m a t e r i a l . This t e s t , e n t i t l e d Ramp and Drop Test of 
the H-A90 Prototypes A and 5 . Ref. Sym: 1612 (286) , was r e p o r t e d i n a 
memorandum from R, L. Au l t , 1612, t o L. A. Dunn, 128^, dated January 30, 
1956. 

The 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 t o t h e warhead 
axes) dxiring the ramp t e s t of p ro to type Ko. 5 were: l o n g i t u d i n a l on the 
dummy XVJ~25, 2 . 3 gj v e r t i c a l , Zl*. g . 

Maximum measured f a i r e d a c c e l e r a t i o n s dur ing the drop t e s t of p ro to type 
No. 5 were: l o n g i t u d i n a l on the dumay XW-25, 20 g; v e r t i c a l , 3«7 g. 

No mechanical or e l e c t r i c a l damage r e s u l t e d to the H-490 p ro to type No. 5 
con ta ine r or t o t h e dummy XW-25 warhead contained t h e r e i n from t h e ranp 
and drop t e s t s , which were performed i n accordance wi th SCS-5. 

Another t e s t was r epor t ed in a memorandum e n t i t l e d M a t e r i a l Cu Rhinning 
P r o p e r t i e s Tes t fo r XK-^90. Ref. Sym: 1612 (350), from R, L. A u l t , 1612, 
t o L. A. Dunn, 128i , dated Ju ly 2 5 , 1956* 

The XH-490, u s ing four d i f f e r e n t nount ing systems f o r t h e dummy XW-25 
warhead contaiaedi was sub jec ted t o drop and ramp 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 (wi th r e s p e c t t o t h e 
warhead axes) on the dummy XW-25 xjarhead dur ing t h e 12-in(A drops ranged 
from 15 g t o 39 g . 

During the 7,0 mph ramp t e s t , nffylnrum measured f a i r e d v e r t i c 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 \rarhead axes ) on the dummy XW-25 warhead ranged 
from 15 g t o 22 g, with maximum measured f a i r ed 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 
frou 5.0 g to 15 g. 

During the 9-1/2 mph rairp t e s t , the maximum oeasured f a i r e d a c c e l e r a t i o n s 
on the CuDsny XW-25 warhead ranged as fo l lows : v e r t i c a l , 26 g t o 7^ g; 
l o n g i t u d i n a l , 2 .6 g to 1A2 g. No coo^jarisons of t h e cushioning m a t e r i a l s 
could be made from the 9-1/2 aph ramp t e s t s , s ince t h e dumay IW-25 warhead 
was h i t t i n g the s i de s of two c o n t a i n e r s . 

For the drop t e s t s the Polyurethane had the bes t cushioning A a r a c t e r l s t i c s , 

Setup for Test 

Figure 1 shows the H-490 mounted on the ramp d o l l y . 
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Figures 2 and 3 show the two types of s h i e l d s used on the dummy XW-25 
warhead. Container 3 had the plywood-and-steel type s h i e l d ; con ta ine r 
2 had the plywood s h i e l d . 

Components t e s t e d a re l i s t e d in Table I , 

Test equipment used by Division 1612 f o r the ramp t e s t was: 

Consolidated Ampl i f ie rs , Type 1-113B, 
Consolidated Osc i l logra f i i s , l^pe S - r U - P 3 , S e r i a l No. 508Akl3. 
Statham acce lerometers as l i s t e d i n Table I I and shown i n F i g s , 

1, 3> and 4 . 

Pro ceding e 

Accelerometers number 2 and 3 were fastened to the XW-25 warhead (Fig. 3) 
to record, respectively, the longitudinal and vertical accelerations (with 
respect to the ramp dolly). Rie dummy XW-25 was then placed in ihe con
tainer padded with extra firm polyurethane material (Fig. U)» Accelero
meter No. 1 was mounted on the outside of the container (Fig. l) to measure 
longitudinal accelerations. 

The container was fastened to the ramp dolly by means of four chains and 
turnbuckles attached to holdown lugs at the top. Planks were spiked 
against the legs to prevent sliding, (Fig. l). 

Accelerometer No. /^ was mcrunted to record longitudinal acceleration on the 
ran̂ i dolly (Fig, l). 

Velocity was measured by means of a make-and-break circuit using a micro-
switch attached to the dolly (Fig, l) and triggered by two actuating arms 
fastened four feet apart on the track of the ramp. Velocities of 7.0 mph 
and 9.5 mph were obtained. 

Two different types of shields (Figs. 2 ar^ 3) were tested on the dutnmy 
"CW-SS warhead, vXih the same velocities (7 aph and 9-1/2 n^) being used 
for each test. 

Results 

The accelerations on the ramp test were read in accordance with SCS-10 
and are jiven in Table III. All accelerations are vith respect to the 
ramp dolly axes. 

Using the plywood type shield (container 2), maximtmi measured faired ac
celerations were: longitudinal on the container, +7U g; longitudinal on 
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the dunmy XI/-25 warhead, -31 g; v e r t i c a l on the dummy ryJ-25, -3-1 g. 
maximum measured faired accelerat ion on the ran^ dolly was -37 g. 

The 

Using the plywood-and-steel type shield (container l), maximum measured 
faired accelerations were: longitudinal on the container, +A2 g; longitu
dinal on the dummy XW-25 waihead, -22 g; vertical on the dummy XU-25 war
head, -3.8 g. The maximum measured faired longitudinal acceleration on 
the ran^ dolly was -39 g. 

Typical oscillograph records are shown in Figs. 6 and 7. 

The plywood adjacent to the bolt holes on both types of shields (containers 
1 and 2) was cracked and chipped from the impacts received. 

The legs of the container were bent ty the 9-1/2 mph in^ct (Fig. 5). No 
other damage resulted to the container. 

No damage resulted to the dummy XW-25 warhead from either test. 

The plywood-and-steel type shield is considerably more effective than the 
plywood shield in reducing shock to both the warhead and the container. 

The warhead apparently hit the side of container 2 when tested at 9.5 tsphf 
producing much greater longitudinal accelerations on both the container 
and the dummy XW-25. 

I t i s f e l t tha t damage to the plywood around the bo l t s , which fasten the 
shields to the dummy XW-25 warhead, could be reduced by the use of l a rge r 
washers pressed integral ly into the wood. 

The container legs are not made of suff ic ient ly heavy mater ia l . 
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i x m r v -î B-UMtcnrontS'. "<?-": 7L-.-̂ '- >7-s«!5^^^----^*-''s?WK^'tT-''^'*^''^J^'ff^ g ^ -4 



UNCLASSIFIED 

ACCEL. ':i- . -̂  R'''^ :^>Y'Y - IC' lG.j 

:^:i . ' ' i . 3 X'V-"'^ J M ' ^ M O D - V E R T S 

_-̂  y[:i-p'\ :{;r\'[.,D- LCNG,^ 

b^ , c c : i . . N'c. 1 H-4*:'0 coTMir;-:^- LCNC, 

« ^ C- Pi;:,; TIME 

^ ^ E- 0.01 5ECCND 

'•;.vr DCLiY 
Ti' Ri:M ECT TC 

AQZ 

205 
• 

- r 

40G 

40G 

F IG . 6 REPRESENTATIVE CSCIUCG'^ArH RECORD FOR H-490 RM'P 
TEST, CCNTAINER NO. 1—RM'P TEST CF H-490 -VITH 
rCLYURETHANE CPSFHC^lNG 

REF. SYM. 16L^ (365) 
-10- T7.1-43! 

l" T "?* 
SLLAS^JJUI^^C 



^̂ ED 

rr 

\ - 11' 

L . ^ . 3 A , - ' 5 ' - rAT . 

9 V - S ', ^̂ ' M J - ' ^ ' G . 

x r i . ' e . -400 C C ^ T M I N E ' " -V - ^ rr.f 

" ^ ,,_ r , y j M r F. F^O V M L U E ( 1 0 0 % ) 

3- ' r f Ai LI t m I 
O ^ C- Rt^c Tlf L 
0<x 0- M L : 

^ E- O A l 
1 L 

* A..CE. "' i l l ' 
Tl ^ F ' \ A Y 

f i i ^E' r c ' ^-- c^L^s;i?x ssii^L^s^^s^:?o^^sKi^?vS^^Hi^r-
CF^.IMC^MNG 

-11 -
PEF. SYH. 1612 (365) 
T?'-43l 

"v ' i • ? ^ f 



• 

u 

• 
Ref. Sym: 1612 (365) 
Project No, TW-431 

1113 

TABLE I 

CCKFOUENTS TESTED 

RA>iP TEST OF K-A90 WITH POLXURETJiANE CUSHIONING (X-9O3O) 

Component 

Sphere, Concrete 
MC-672 Case, HE Sphere 

Cover and Mount, X-Unit 

H-^90 Container 
Packing, Polyurethane (X-9030) 
Shield, Top 
Shield, Bottom 

Insert, Metal Dnm, Bottom 
Insert, Metal Dnim, Top 

Dvc. No. 

None 
310236 
126662 

DS( 128^)56206 
None 

DS{12Bl)5W/, 
DS(l23^)5'^y,T3 

SK(1284)6ai85 
SK(l28A)6a;86 

Se^'ial No. 

None 
AA-1005-H5 

None 

None 
None 
None 
None 

None 
lk)ne 
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TABLE I I 

ACCELEROMETERS 

RAMP TEST OF H-490 WITH POLYURETHANE CU3H10NIi»G (X-9O3O) 

Accel, 
No. 

1 

2 

3 

U 

Location* 

Container, Long. 

Diimray XW-25 
Warhead, Long. 

Dummy XW-25 
Warhead, Vert, 

Ramp Dolly, Long. 

Serial 

681 

1298 

1297 

654 

Range 

±50 g 

±50 g 

±50 g 

±50 g 

Statham 

Fa-50-300 

P&-50*300 

fti-50-300 

A51-5O-300 

Nat. 
Ftea. (cpa) 

470 

565 

530 

490 

• All directions are with respect to the raap dolly axes. 
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TABLE I I I 

ACCELER/.TICNS AUD TIKES — RAKP TEST OF H-490 WITH PCLYUKETHA.SE 
CUSIilOlUNG (X-9C30) 

Accel , 
No. 

1 

2 

3 

4 

A C c e l , 

Ho. 

1 

2 

3 

Location 

Container, Long, 

Dummy XW-25 
Warhead, Long, 

Dummy XW-25 
Warhead, Ver t . 

Ra.Tip Dolly, Long, 

Local^ion 

Contai-ier, Long, 

Ih:inmy XW-25 
Warhead, Long, 

Dummy r J - 2 5 
Warhead, Ver t . 

Plywood Sh i e ld 
Container 2 

Acce le ra t ion , 

M A X . 

-19 

-3.9 

-15 

Max. 

-27 

-19 

-4 .1 

-20 

li&Q ( 
Rise 

.017 

.028 

.ou 

.013 

S9C») , 
Pu l se 

.032 

,054 

.028 

.032 

Plyvood-er*d-Steel Sh ie ld 
Container 1 

A c c e l e r a t i o n , 

Max. l-iax. 

-12 -18 

-13 - U 

- 2 . 6 - 3 . 1 

- U -18 

. . 9-1/2 BDh Inmact Velocitr _ 
Plywcod Sh ie ld 
.Conta iner .2 _ 

Acce le ra t ion , 

Max. 
faired 

*-74 

-31 

-3.1 

>tex. 

+75 

-35 

-5,2 

XJQfi ( 
Rise 

.032 

.015 

.004 

Pulee 

,006 

.037 

.022 

Time ( 
Rise 

.010 

.031 

.012 

,021 

pec . ) 
Pulse 

,019 

.060 

.046 

.039 

Plywood-and-steel Shield 
Centalnor 1 

Acceleration, 

y.ax. Max. 
Fa i r ed AHE* 

+30 +42 

-20 -22 

' 3 . 1 -3 .3 

I^£» ( 
Rise 

.004 

.023 

.012 

s e c . ) 
Pulse 

. O U 

.037 

,030 

Hamp Dolly, Long. -34 -35 .017 .027 -38 -39 .021 .030 

All directions are given uith respect to the ramo dolly axes, 

* Plus accelerationa arei Vertical - tovard nooc end of weapon; 
Longitudinal - toward bottom of warhead. 
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