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Case No. A33.00 
Ref. Sym: 1612 (626) 

, P r o j e c t No. TM-676 
F i l e : H-i90, 3-2 

.K. L. A. DUK'i* - 128i. 

At tn : iMr. G, Neun - 128 

Re: Ramp and Drop Tes t s of the H-4.90 Container a t Temperatures of 
+ 1 6 0 ^ t o -65*^ RECEIVS» 

Sujnroarv of Resul t s 

p&DFlLES 
The H-i90 warhead con ta iner conta in ing an XW-25 dummy warhoad was subjec ted 
to ramp t e s t s of approximately 6.0 and 3.0 mph and drop t e s t s from A, S, 
and 12 inches a t temperatures of + 1 6 0 ^ , + 1 3 0 ^ , +IOOOF, +60 '^ , +30*^, CPT, 
-30°F, and -65°F. 

fech of the above t e s t s were performed with a medixim stafoam (polyurethane 
p o l y e s t e r ) cushioning pad on t o p , bottom, and around t h e s ides of the 
c o n t a i n e r . The XW-25 warhead was supported on a stafoam pad wi th seven 
sp r ings extending through ho le s i n the stafoam pad and bear ing a ^ i n s t t h e - — 
bottom of the H-i90 c o n t a i n e r . '""'iifTnft 

M-aximimi 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 (with r e s p e c t t o the rainp d o l l y 
axes) on the XV/-25 warhead measured during the 3 mph ran^i t e s t s var ied f r o j f f j ^ ' ^ 
A7.0 g a t -65°F to 27.0 g a t +130°F. i-feximum a c c e l e r a t i o n s were f a i r l y 
cons tan t between +30°F and +160°F varying between 2 7 . 0 g and 31.0 g . 

T-faximum fa i r ed a c c e l e r a t i o n s recorded on the Xi/-25 warhead dur ing the -12——-
inch drop t e s t s va r i ed between 28 ,0 g a t -65°F and I6 .O g &t CPF. From 
0^ t h e maxinmm f a i r e d a c c e l e r a t i o n s gradual ly rose with t e a ^ r a t u r e t o 
a value of 20.0 g a t +160*^, 

O b j e c t of TRRt 

The ob jec t of t h i s t e s t was t o subjec t an H-<1.90 warhead conta iner conta in ing 
an XW-25 dummy warhead t o ramp and drop t e s t s a t high and low temperatures 
to detertaine the shock i s o l a t i o n of Btafoam thru a range of temperatures 
from +160*^ to -65°F. 

Peason for 'legt 

This t e s t was requested in a Work ^ rder Author iza t ion from J-ir, R. S. Howard, 
1231-2, to Divis ion 1612, oated fiUgust 16, 1957. 
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Function of Ohlfct Tested 

The H-4.̂ 0 warhead container is a shipping container for the '•:'/-25 warhead, 

Sunroarv of Past Tests 

Seven shock and three vibration test^ have teen performed previously on 
H-/K90 warhead containers by Department 1610, All the tests met the maxi­
mum requirements of the pertinent specifications of SCS-5. The ambient 
temperatures for the previous tests could have varied from approximfltely 
+30°F to +95°F since the tests were performed in all the seasons of the 
year and out in the weather. The details of the tests and data obtained 
are presented in the following reports: 

1. RaniD. Drop, and Vibration Test of the H-A90 with Springs, from 
Mr. R. I. Butler and Mr. D. T, Judd, 1612-1, to r!r, L. A. Dunn, 128U, 
Project Ko. TJ-I-656, Ref. Sym: 1612 (606), dated November 19, 1957. 

2. Rc^p. Drop, and Vibration Tnst of the H-AQQ Warhead Container, from 
Mr. R. it. Buck, 1612-3, to Mr. L. A. Dunn, 128^, Project No, TM-.5-i5, 
Ref. Sym; 1612 (^83), dated August li, 1957. 

3. Drop Test of the H-/.90 with Sponge Rubber and Folvurethane •Cushioning, 
from ̂ f̂ . G, K, Willson, 1612-1, to &̂-. L. A. Dunn, 128^, Project Wo, 
Til-A36, Ref. Sym: 1612 (370), dated September 11, 1956. 

^. Ramp Test of the H,A90 with Folvurethane Cushioning fX-9030). from 
Mr. G, M. Willson, 1^2-1, to Mr. L. A. Dmin, 1284, Project No. T̂-i-
431, Ref. Sym: 1612 (365), dated August 21, 1956. 

5. Material Cushioning Properties Test for XH-490. from Hr. R. L, Ault, 
1612*1, to >&-, L. A. Dunn, 1234, Project rio. T,U416, Ref. Sym: 1612 
(350), dated JuJy 25, 1956. 

6. Vibration and Shock Test of the H-^90. from Jlr. R. G. Hamilton, l6ll, 
to Mr. L. ̂ , Dunn, 1284, Project ifc- FT-3116, Ref. Sym: 1611, dated 
April 11, 1956, 

7. Ramp and Droo Tent of H-A^O Prototypes 4 and 5. from ]4r, R. L. Ault, 
1612-1, to hfr-. L. A. Dunn, 1284, Project î o, Tî -354, Ref. Sym: 1612 
(286), djatcd January 30, 1956. 

- comparison of shock accelerations sustained by the X'/-25 warhead in an 
H-490 container for various container cushioning systems used in the above 
te'-ts are tabulated in Table I, 
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Setup for Test 

Figure 1 shows the H-490 tied down on the ramp dolly and Figure 2 setup 
for drop testing. 

The components tested are included in Table II. 

The instrumentation, recording, and test equipment used for the test in­
clude the following: 

Stathaa accelerometers tabulated in Table III and shown in Figs, 
3 and 4, 

Thermocouple 
Velocity gage 
î uick release 
Two Consolidated recorders, Type-5-114-Pb, Serial Hos. 625BU.9, 

679\G12 
Two Btioks Consolidated System D amplifiers, Tyt>o 1-113B 
Two Consolidated power suoplys, Type 2-105, Serial Nos, 572AIJJ., 

571AL11 
Ramp (10° incline in all weather room) 
All weather room (+160^ to -65*^) 

procedure 

A rarnp was installed in the all-weather ôom located at Eglin Field in 
Florida as shown in Fig. 5. 

The H-490 container containing an XI/-25 dumay warhead was tied down on 
the ramp dolly, this caused the ramp dolly floor to bow so 2 x 6-inch 
planks were placed on the dolly floor as longitudinal stiffcjr,ers, as shown 
in Fig, 1. Shoring was used to keep the H-490 container from sliding for­
ward. The dolly was raised high enough on the ramp to produce dolly velo­
cities of approximately 6 and 3 mph at the eight temperatures +160^, +130*^, 
+100^, +60OF, +30°F, 0^, -30^, and -65^- Accelerations were recorded 
from accelerometers 1 thru 5 shown in Figs. 3 ̂ n̂d 4-

Drop tests were made from ̂ , S, and 12 inches using a sling and quick re-
least, hanging from a hoisting arrangement in the all-weather room, one 
drop was made from each height at the eight temperatures mentioned above. 
Accelerations were recorded from accelerometers 1 and 2 shown in Fig. 4-

The accelerometers used for these tests were Statham Model A44a-200—350 
with built-in heaters, and Model F-100-350 encased with strip heaters for 
low temperature testing. 
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A thermocouDle was used to monitor the temperatures on the XW-25 dummy 
warhead, 

A comparison of drop tests performed in the all-weather room with drop 
tests on concrete may not be made possible due to the construction of the 
floor in the all-weather room. Tne floor is made up of 2 x 6-inch planks 
set on top of 3 x 6-foot sections of steel grating bolted to steel angles 
that are set in concrete. The container was dropped on a l/2-inch steel 
plate placed on the floor and covered with 3/4-inch plywood. The floor 
deflected more easily than the concrete floor used during ambient temper­
ature drop tests at Sandia. 

Construction details of the ran^ also make it difficult to make a direct 
comparison between these tests and those perforcied at Sandia. "Hie ramp 
was lag bolted to the 2 x 6-inch chamber floor planks and fastened with 
turnbuckles and tierods to the walls of the room. Five thousand poutxis 
of lead was piled on the bumper for callast. Since the bumper was at the 
base of the incline, the dolly had no horizontal run. •'̂ igure 5 snows con­
struction details of the ramp used in the all-weather room. 

Results 

The H-490 had the aft left tie-down lug torn loose as shown in Fig. 6, 
d̂ jring the 6.1 mph run at -30°F. The lug was rewelded to the container 
and testing continued. During the S#l n^h run at -65°F, the aft right 
lug was half torn loose as shown in Fig. 7. The improper method used in 
the tie-down caused the failure of the lugs. After all testing had "^en 
completed, the X̂ /-25 was removed and it was observed one of the springs 
in the base pad had tilted but not been damaged as shown in Fig. 8, 
Also the base of the container was defended as shown in Fig. 9. 

Accelerations recorded during ramp testing are tabulated in Tables IV and 
V, acceleration directions are with respect to the ramp dolly. The 6.1 
mph and 8,1 mph runs îjere recorded after the unit was soaked at -65*^ for 
60 hcurs. 

Figure 10 illustrates representative oscillograph records of ramp runs at 
+160°F, +60OF, and -65°F* with ramp velocities of approximately 3.0 mph. 

Accelerations recorded during drop testing are tabulated in T—ble VI, 

Figure 11 illustrates representative oscillograph records of drops made 
from 12 inches at +160*^, +60OF, and -65°F. 
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Conclusions and Rccommendaticns 

The Stafoam cushioning material responded normally to shocks at tempera­
tures from +160^ to +30°F but the resilience decreased at sub zero tem­
peratures. 

The Stafoam cushioning material at low temperatures amplified snock loads 
but they did not exceed design load limit of the ZV-25 dummy warhead, 

LEO P, K-vVOUA - 1612-1 

Approved by; 
PAUl H, /iDArC - I 6 l 2 
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TABL'iL I 

P.̂ .*f. Sy:a: ^ Q . {t^o. 
P r c j u c t No. Tr'^C76 

Ct.-j^.JlISCi* CF : ; -K)J / AJCrU i J A T I U S ''.USTAlN.I. iiY X'..-e5 'JAPiUî UJ I.. . ' - ^ 7 ) ':C.rx.\i..i2^ Fth '!.'u-lLhS ' J C T H I - H J ? 

CUSHIO.-I..C o^iZr^.'3 — J -A:P /.IiL ^KOP Ti^STc C- 'IH:. :i-/,4:) J C .-.i.-r.: ..T : :„ F. F-iT'J i> . t r ' +l6D^r T^ -C^'-? 

Teat 
CCiUiinnr Cxishionla^^ > fa to r l a l 

Medium Gtcifori.n, 
Medium St i fo- im, 
Medium ritt'foM'n, 
lU-cium St^fouia, 
):}:> st/ifo-jm, 3 
X-9330 St f . foan , 
X-9030 S ta foam, 
Stafoam (Daaignf i t lon Unknown) 
Modium Stafoam 
C-^ Stiifoam 
X-0530 Stafoam 
F l o x i b l o Alkyd /.ndiuin Stafoam 

7 s p r i n g s 
3 'I'-aium F^ubber I n s o r t a 
3 Firm Rubb n i b U i r I n e o r t a 
H Modiuin Pubbor I n s o r t a 
?irt7i Rubber I n a o r t g 
Plywood S h i e l d " on 'Jor'^nMd 
Metal Drun I n s e r t a on Warhoad 

i-fayliai'c F a i r e d Shock A c c e l e r a t i o n s 
' / o i - t i c a i Lont ; i tuci . .Hl 

l^ '-I-ich Pro- T i s t s - 'c:..^ T . g t s ^c : ' . 3 ,L; h 
Fuliift 

bu. t to i i 
• \ 

Pu l so 
L/'jr'it^c;: 
^ ^ ^ 

12 
17 
17 
16 
17 

15 

n 
10 
;?o 

. 051 

. O U 

. 3 U 

.:'33 

u'COi , 

17 

V) 
13 
22 

20 

.>^5 

. V.5 

. J 5 3 

i^CThlS: 1 . T e s t a n r e i r ^ e n t i f i o d i n Samnnry of Pos t Te i i t f . 
ii. L i r e o t i o n a of A c a e l o r n t i o n a a r c w i th r o a p n c t t o t h e norinnl a h i r r i n g oxea of the o c n t . t i . c r . 
3 . M l S t " f o u i i cushionlnfi; . -wto r io l s wore p o l y i i r e t h ' n o r o l y o a t o r foon p l - i n t i c . u n u f a c t t r e d by the 

(V.TTlctin La tex P r o d u c t ? Comp.any, 

UKCL^ -x^^ijll} i 

^3 
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TABLE I I 

.iT TcLipiirjiTuris OF -^jeo*^ TC -L^-^F 

R-i90 -farhead Cor.'wiincr 
7 each Criri'^'^a /^-Tnch High 1^-Inch CD 
Top Sncc'< Pad 

»3ottcni Snock Pad 
Cylinder Liner 
I n s e r t , Drum, Top 
I n s e r t , 'uruiz, Botton 

XW-25 Warhead, Du.n:iy 
Sohere, Concrete 
.C-672 Hii Sphere 3«Ge 
'C-656 -^-Unit 

3 ' i r i a l .̂ r . 

A:U^6f6-07 
..one 
ifonc 
..̂ cnc 
:.'one 
i.or.o 
:*one 

AA5^5 
Mcae 

AA-1:>05-H5 

E~/S 

DniwiniT -Jo. 

^2U33-^^ 
Ucne 

1 3 > ' 3 > ^ ^ 
i33-:3i-T) 
133-2 J - r ) 

nniizsocone 
SK(l260oQ/^5 

3O0212 
..one 

310^36 
31021? 

* One './ath seven 1^-ir.ch Jiainet^r h o l e s . 
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TABJ^ I I I 

AGCSOĵ -OMbTiiR L'/tTA — lUl-IP -v.̂ L C-.O? r;:;3T Cf T?E H-^ilO COt.TAL^Jilt 
AT TK-CFi^IjiTUPji^ C? +163^^ TC -65^F 

p^ajnp To8t cf H-:.-J:' 

A c c e l e r o i a e t g r S - . r i a l Pjinge 
ii£^ L o c a t i o n ar.fi D i r e c t i o n * '^{(^, (r) }p'^9l tJ9i 

1 Lcn^ituGinal - X'i-25 2173 IX) ?a-10";-333 
2 Vertical - X'V-25 23^0 1̂ 0 ?a-lX-303 
3 Longitudinal - Pa.T.p Uolly 3U 100 kU-ld - 3 5 3 
A i ^ e r t i c e i - Hacp L-olly 325 1 0 ? AU-10O-3: .3 
5 L e t e r n l - P.nrup L o l l y 1^3 5") A U - 5 3 - 3 5 0 

N a t u r a l 
F r e q . 

510 
- 2 3 

A c c e l e r o c i c t c r 

Drop T o s t cf H-^->0 

Ra n r e 

i L o n j i t u d i n a l - *W-25 
2 V e r t i c a l - XW-25 

S e r i a l 

2073 
20SO 

100 
i:>o 

:tod€ 

?a-l33-300 
?£-!00-300 

liatural 
Freq. 

510 

* Directions ore ./ith respect tc t.ne nerval cnirpln^ con'iition axes cf 
the cont:iiner. 
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