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Re: Ramp and Drop Tests of the H-490 Container at Temperatures of
+160°F to —65°F RECEIVED
1958
Sunmary of Regultg
& D FILES

The H-/90 warhead container containing an XW-25 dummy warhoad was subjected
to ramp tests of approximately 6.0 and 8.0 mph and drop tests from 4, 3,
and 12 inches at temperatures of +160°F, +130°F, +100°F, +60°F, +30°F, O°F,
-30°F, and -65°F.

Each of the above tests were performed with a medium stafoam {polyurethane
polyester) cushioning pad on top, bottom, and around the sides of the
container. The XW-25 warhead was supported on a stafoam pad with seven

springs extending through holes in thne stafoam pad anéd bearing against the
bottom of the H-490 container.

Tm—
¥ MRIED
Maximum faired longitudinal accelerations (with respect to the ramp dolly
axes) on the XW-25 warhead measured during the 8 mph ramp tests varied frol\”14'“
L7.0 g at -65%F to 27.0 g at +130°F. Maximum accelerations were fairly
constant between +30°F and +160°F varying between 27.0 g and 31.0 g.

Maximum faired accelerations recorded on the Xi/-25 warhead during the 32—-——
inch drop tests varied between 28.0 g at -65°F and 16.0 g at 0°F. Froam

O°F the maximum faired accelerations gradually rose with temperature to
a value of 20,0 g at +160°F.

Obie T

The object of this test was to subject an H-490 warhead container containing
an XW-25 dummy warnead to ramp and drop tests at high and low temperatures
to determine the shock isolationof stafoam thru a range of temperatures

from +160°F to -65°F.

Reagon for Tegt
This test was requested in a Work YUrder Authorization from ¥r. R. S. Howard,

1281-2, to Division 1612, dated iaugust 16, 1957,
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Furiction of Obiect Tasted

The H~470 warhead container is a shipping container for the 7'/-25 uwarhead.

Su t Tests

Seven shock and three vitration tests have been performed previously on
H-490 warhead conteiners by Department 1610, £l1 the tests met the maxi-
mum requirements of the pertinent specifications of SCS-5. The ambient
temgeratures for the previous tests could have varied from approximately
+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. Rapg r ¢ Vibrat Test of the H th , from
Mr. R, 1. Butler and Mr. D, T. Judd, 1612-1, to #r. L. A, Dunn, 1284,
Project Lo, Til-656, Ref. Sym: 1612 (606), dated November 12, 1957.

2. Ramp, Drop, apd Vibration Tgst of the H-490 Warhead Contaiper, from
Mr. R. A, Buck, 1612-3, to Mr. L, A. Dunn, 1284, Project Ho. TM-545,
Ref. Sym: 1612 (433), dated August 14, 1957.

3. Drop Test of the H-490 with Spopnge Rubber apd Polyurethane Cushionine,
from Mr. G, M. Willson, 1612-1, to Mr. L. A. Dunn, 1284, Project no.
T.i-436, Ref. Sym: 1612 (370), dated September 11, 1956.

4. Ramp Test of the Ho420 with Polyurethape Cushionipng ({-~3030), from
Mr. G. M, Willson, 1612-1, to Mr, L., A. Durn, 1284, Project No. Tii-
431, Ref. Sym: 1612 (365), dated August 21, 1956.

5. M¥aterial Cushionips Properties Test for ¥H-490, from Mr. R. L, Ault,
1612-1, to Mr. L. A. Dunn, 1284, Project o, Tii=416, Ref. Sym' 1612
(350), dated July 25, 1956.

6. Vibretion and Shock Tegt of the H-490, from !fr. R. G. Hamilton, 1611,
to Mr. L. 4. Dunn, 1284, Project Ho. £T-3116, Ref. Sym: 1611, dated
hpril 11, 1956.

7. Ramp and Drop Test of H-430 Prototvpes 4 and 5, from Mr. R. L. Ault,
1612-1, to Mr. L. A, Dunn, 1284, Project Jdo, Tii-354, Ref. Sym: 1612
(286), ’ dubed January 30, 1956.

. comparison of shock accelerations sustained by the X'/-25 warhead in an
H=430 container for various container cushioning systems used in the above
terts 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:

Statham accelerometers tabulated in Table III and shown in Figs.
3 and 4,

Thermocouple

Velocity gage

{ruick release

Two Consolidated recorders, Type-5-114~Pb, Serial Nos. 625BL13,
6794G12

Two Bunks Consolidated System D amplifiers, Type 1-113B

Two Consclidated power suoplys, Type 2-105, Serial Nos. 572iL11,
571AL11

Ramp (10° incline in all weather room)

£11 weather room (+160°F to -65°F)

oce e

A ramp was installed in the all-weather “~“oom located at Eglin Field in
Florida as shown in Fig. 5.

The H-430 container containing an XW-25 dumny 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 stifferers, as shown
in Fig. 1. Shoring was used to keep the H-430 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°F, +130°F,
+100°F, +60°F, +30°F, 0°F, -30°F, and -65°F. Accelerations were recorded
from accelerometers 1 thru 5 shown in Figs. 3 and 4.

Drop tests were made from 4, 8, and 12 inches using a sling and quick re-
lease, 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 A44,5-200-350
with built-in heaters, and Model F-120-350 encased with strip heaters for
low temperature testing.
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h thermocouple was used to mcnitor 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 te made possible due to the construction of the
floor in the all-weather room. The 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 1/2-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 amtient temper-
ature drop tests at Sandia,

Construction details of the ramp also make it difficult to make a direct
comparison between these tests and those performed at Sandia. The 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 pounds
of lead was piled on the bumper for bellast. Since the bumper was at the
base of the incline, the dolly had no horizontal run. Yigure 5 shows 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,
during the 6.1 mph run at -30°F. The lug was rewelded to the container
and testing continued. During the 8.1 mph 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 hsd “<en
completed, the XW-25 wes removed and it wes 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 deformed 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 dnlly. The 6.1
mph and 8.1 mph Tuns were recorded after the unit was soaked at -65°F for
€0 hcurs.

Figure 10 illustrates representative oscillograrh records of ramp runs at
+160°F, +60C°F, and ~65°F with ramp velocities ol appreximately S.0 mph.

Accelerations recorded during drop testing are totulated in Toble VI.

Figure 11 illustrates representative oscillograrh records of drops made
from 12 inches at +160°F, +&0°F, and -65°F.
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The Stufoam cushioning material responded normally to shocks at tempera-
tures from +160°F to +30°F but the resilieance 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 ZW-25 dummy warhead.

1 .
i TS e v e
LEQO P. NaVODA - 1612-1

s ey e

PAUL H. ADAMS - 1612

LP::1612-1:as

DISTRIBUTICN:

z;a(' - L. A. Dunn, 1284

/64 - W. A. Gardner, 1€10

- P. E. Jockle, 3383 /2 /7%
- D. M. Bruce, 1282

- C. L, Gomel, 5523

- R. K. Smeltzer, 7221-3




S
BSECRET |

Ref. Syms 1610 €206)
—bm Preoject lNo. Tti-676

- v N A N T T v—-.-

LJ.L“K’}.A.L_LA_,AJ.L_E ..i gi-’; " e
Lz’.ldl‘ﬂ." I

CLFARISCH CF Sn004 ASCZI uYATICAS SUSTAIN:L MY X'wa?25 'IARHEAD I {-433 CCLTALLR FCR TARICUS CUWTAILR
CUSHIO.ING SYSTE:S —- RAIP all uROP TLSTE CF THe Hot9D) ClUn.alunl oT Tr/PrRATURRS CF #1697 Tu —L54F

r a ) ‘Q']E
Tertical Longitugiaal
]"_T.]"\h i‘l‘!"-' m_gﬁ:a = ey cats * 4
Pulso Fulse
Teat avesl, urqtion WSOl , buiation
—1Qa g alay ced (3c.) =) Asge,)
1 Medium Stefonm, 7 springs 12 «J51 1€.2 3 255
2 Hedium Stafoam, 3 ‘eaium Rubber Inserts 17 A 17 o 5
3 Medium Ctufonn, 3 Firm Rubb rubber Ingorts 17 . 40
3 Hecivm Stafeanm, 4 Medium Fubber Insorts 16 <4
3 723J Stafoum, 3 Firm Ruhber Insorts 17 PRV
4 X~93230 Stafoum, Plywood Shields on Warhend 1) « 54
J 4 X-3237 Stafoam, Metal Drum Inserts on Warhead 13 .)UD
‘ 5 Stafoam (Designation Unknown) 15 ol 22 o3 )
€ Hdedium Stafonm 19 YA
6 -3 Stafoam 2, 6
6 X-9530 Stafoam ) 19 R [
ig Flexible Alkyd i{edium Stafoam 20 .33 <3 «J5)

olTES: Tests are icentified in Summury of Past Tests.
Uirections of Accelerations nre with respect to the normnl shipring axes of the cerntilier,
All Stnfoun cushioning materiels were polyurethine polyester foom plastic wenufactured ty the

aarricun Latex Products Company.
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TABLE II
CUAPUMENTS TEGTED me ZarP alb LRCP TE3T (F The Y-473) S0nTAILnPR
aT TE.FrFATUTES OF 41609F TC ~(5¥F

D;nujgg.dgl
323133-0)

Surial o,

E-430 Jarhead Container

AR=LEE6<5

Ll S

7 cack Springs 4-Tach High 12-Inch CD wone Hene

Tep Sheck Pad ilone 133320-23
#3nttom Snock Pad Jlene 133331290
Cylinder Liner sione 13322)3-71
Insert, Drum, Top iione SK{1234)60436
Insert, Drum, Bottom licne SK{1224)60435

Ld-25 darhead, Dumuy
Sphere, Concrete
+C-672 Hb Sphers S.se
T-656 T=Unit

* One with seven ls-inch diameter

AA5-H5
;1( ﬂe
ARS1D05=H5

E~45

heles.
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TABI 2 11T

ACCELEFCVETEE DATA —— RAMP .l DROF ToST CF THE lie4)D COuTALusR
AT TE. FLFATUHES (F 4160°F TC -6 °:~‘

' datural
Acceleropmeter S.rial Pange Freaq.
sc, _Location and Direction® R (c) 7 !
b Icngitudinal - i-26 <73 120 Fa-133=320
2 Vertical - XJ=25 2230 120 Fa=172-=32) 510
3 Longitudinal - Famp Dolly 342 170 ALL=1) =350 420
4 Vertical - Ramp Lolly 325 10 ALL=100-35) A
5 leteral - Remr Lolly 143 57 hiL=-50-35D a2
Prep Test of E-49)
Hatural
accelerometer Serial Range Freq.
HQ, jon gnd ign® Ho . Yodel Ho, {cps)
3 longitudinal - XW-25 2273 120 Fa=132-320
2 Tertical - Xd4-25 2780 10 Fe-102-300 510

# Directions are with reapect tc tne norual shirping condition axes cof
the contusiner,
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hel ¥, 1ire “ire Fulse lag, r ;
Ao TC n‘,\.\!' Ty Lz 4 Lecel , Ful-a Tire Tive Accal, LCes . rulee Tiqe Tiwe
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ageeleTomuter N, Auce Avceld, Fulre Ti.e %3 \eenl, = Fice Tize Time
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\T\-. -‘/»-—"_'"
b LCNGITIDINAL . X0=25 110.0 e
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