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: Roogn,.
Summary of Test “Vep
A W-31 Warhead with the "0" cing sesl remcved was placed in a humidity- APR N 10
altitude chamber and subjected to 95 peccent relative humidity while the 160
pressure was cycled to simulate normel atwospheric pressure chaages dv¥ing P
weapon storage. The pressure was cycled 57 mm Hg. for a total of 198 )] e
cycles before the desiccant failed to bzing the relative humidity down to "«
14 percent at 80°F. :
e
Reason for Tes: ST
; e . gt
Thig test was requested by €. J. Mauck, Division 1267. This regort was 0(7}.} ;

written with the cooperatien of J. A. leonard, Divisicn 124?. e
4 . e

Warheadzs are pressurized to pravent ambient humidity from
\ the syst~m where it might cauce damage throvgh corrosion an:
" of the high explosive and elecirical gystems. Desiccant is provided inszide
‘the wathead to abgorb any humidity that amight get in during storage as well
a3 residuval humidity introduced duzing assexbly. The worst possidle condition m
which could gccur is complete loss of the pregsure seal, which would ullow ’
breathing of embient air as the atzospheric pressure changes.
SEP14 13
LASL requirements state that regavdlezs of prescure, the humidity must never
exceed a level equivalent to 50Z at 45°F. At sea level pressure thies would be 34283

8 spacific humidity of 22 gr per pound of dry air. This is equivaleat to 14
percent relative humidity st 20°F.

The presgsure of warheads in gstouckpile i3 checked periodically. If there is
a possibility that & worhead haz lost pressure foz a period of 30 deys, it MYO“!'
asoumed that the humidity has gone sbove the limit and the detonators snd

detonator cables are replsced. auG 6 1964

It hos been felt that even if & pressuze seal has failed for some pericd of
time, the deaiccant caspacity wiull be sufficient ¢o hold thz hualdity to a2 3427 '1
safe level. The object of thiv test wes to deteraine the makimwm period of

- tirze that an unsealed W3l could remein ir cteckplle under the most severe
atmospheric econditienc before the warhead iateznal humidily level ahell have
vicen above @a accepigdle level, . v
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To accomplish this, it was assumed that the worhead would be stored in &

high humidity enviroument in which the barometric pressure changes vere
extreme in both magnitude and freguency. It was felt that the worst possible
conditions should be used to guarantee that the warhead was overtested.

Following is the text of & letter £rom Mf. L. B. Saith, Divigion 5111,
giving extrexe atmogpheric pressure chonges ovez varying time intervals.

Period Magnitude of Chonge Refercnce
Totsl Rate
1. Lless than 2 minutes 10% of awxbient 90 in./hr 1
(3 in. of Hg)
2. 3 - 2 hours 2.07 in./3 bre 0.69 in./hr 2
3. 2 days to 1 week 2.36 in, 0.01%4 ia.hr
4. € aonths 1.77 in, 0.403x10"3tn./hxr 3

Those values in (1) represent changes accompanying tornsdoes. Those in

(2) are extremws noted with hurricanes. Thoge in (3), with periods 2

days to one week, are produced by passage of transitory high and low presgure
cells a8 customarily seen on the weather wmap. These latter figurcs are
estimated since actual verifying statistics are not availsble at the moment.
Those changes in (4) with pericds of six months result from tripling the maxisum
difference in sea level pressure betweea January and July over the northern
hemisphere. Data used to compute these normsls covers a period of 40 yesrs.

It is possible, of course, for short peried oscilletions ¢” greater extremes

to exist within these longer period trends.

References:

1. Garbell, dMrurice, 19467, Tropical and Equatorial Meteoroclogy,
Pitman Publighing Corporation, #ew York, psge 83.

2. Ploras, 8.B., 1953: Tornadoes of the United States, U. of
Okishom2 Press, Borman, Gklohome, page 26.

3. Brier, Glenn W., 1952: '"Porty-yeas sea,level preseure and
sunspots'”, Tellus, V4, Ho. 3. August, pages 262-269.

In order to assure an overtest, it was decided to use the maximun precsure
change, ignoring tornadoes end hurricenes, of 2.36 inches Hg. (50 Hg.)
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Digeribution

at mavimunm relative humidity (95%). Overtest is further assured by the
facte that the manisum pressure changes occur in the winter when the specific
humidity is not high.

Procedure
3 o R Dl L= rad

An Aminco bhumidity indicator end a pressure transducer were installed

ingide the warhead to be tested. Two eight-unit bags of dry desicecant
(approx. 2% water by weight) were placed in the appropriste container inside
the warhead. VFor comparicon purposes, the £rce air volume of the W3l is
4100 in.’. The warhead was assembied, leaving out the "O" ring between the
cover assembly and the cage.

The sssembled unit was placed in an altitude-humidity chomber, which wag
mainteined at 95 percent RH. The chamber pressure was ceduced to 60 sm H3.

below laboratory prarsure and held. Monitoring the pressure in the chamber

and ipside the warhead indicated that less than one minute was required for the
pressures to equalize. Relative humidity inside the warhead at this time was .
1.6 percent. The chember pressure was then increased to laboratory pressure.
Again, approximately one minute was required for the pressures to equalise.

The relative humidity inside the warhezd st this time was 10.6 percent. Approxi-
mately three hours were reguired for the desiccant to bring the relative
bumidity inside the warhead down to the original 1.6 percent.

In order to reduce the time required for each cycle of the test, it was decided
to install a small blower inside the warhecad to circulate the air around the
desiccant.

A subsequent trigl run indicated that less than 30 winutes was required for the
desiccant to bring the EH down to the starting point. Running the blower in-
creagsed the temperasture inpide the warhezd less than 2°F. Based on this
information, it was decided to use the following automatic ome hour pressure
cycle for the tests. Reduce pressure from (laboratory ambient) to (laboratory
smbient -~ 60 =m Hg.) in 2 winutes; hold at (laboratory ambient - 60 mm Hg.)

for 5 minutes; raise from (laboratory ambient - 60) to (laboratory ambient)

in 2 minutes; hold at (laboratory ambient) for 51 minutes.

Bafore starting the precsure cycling for the first test, the desiceant wes
rezoved and replaced with dary dccicceat, which had been weighed accurately.

The warhead was then subjected to 76 pressure cycles. Due to inaccuracies in
£abrication of the presguze controlling cam, the average pzessuze chenge during
each cycle was approximately 90 =m Hg. ingtead of the desired 60 zmn Hg. It was
attespted to hold the chardezr BE at 95 percent; however, during the test, water
wags inadvertently introduced into the chembezr Tesulting in the possibility of
introducleg some water dizrectly into the werhead.
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The cecond test was s&t up the same as the first except & new cam was cut,
which fave an average pressuze change of 57 mm Hg. Rew desiccant was
weighed acd placed ingicde the warhesd before beginning pressure cycling.
Chember relgtive humidity was held a2t 90 to 95 percent.

Several times during the test, pressure cycling was stopped at laboratory
ambient pressure during non-working hours.

Upon completion of the test, the desiccant vas waighed to determine the
weight gained. Moisture content of the desiccent wes slso determined by
testing on a GordoneCampbell Moisture Tecter.

Results

During the first test, 54 cycles vere completed before the desiccant failed

to bring the relative humidity inside the warheed dowun to 14 percent at 80°F.
This is equivalent to 22 gm of moigsture peyr pound of dry £ir. Desiccant
weight at the beginning of the test was 479 gn. Upon completion of 76 cyeles,
the desiccant weighed 512 gm for an increase of 43 gm or 9 percent. It is felt
that the results of this test were invalid oince pressure cycle was not correct
sod since water was int.;;?duced into the chember.

During the gecond test, 198 cycles were completed before the desiceant failed
to bring the RH down to 14 percent at 80°F. Desiccant weight was 481 gm at the
beginning of ths test and 528 upon completion of 198 cweles fo~ s net increase
of 47 gm or 9.8 percent. Testing the desiccant on the Gordon-Campbell Moistuxe
Tester showed 10.3 percent increase in desiccant weight. See Figures 1 and 2
for maximm and minimm reletive bumidity inside the warhead during each cycle,

gonclusione

Based on these extreme enviremmental conditions, the W3l warhead could safely
withstand 198 maximum atmospheric preasure cycles without exceeding the
humidity specification. As pointed out before, the test was conducted at the
extreme possible atmospheric pressure chenges and 2xtreme humidity. Baced on
a 2 to 7 day pressure cycle, this could represent a storage period of from
396 to 1386 days, depending upon how optimistically one would interprat the

resulis.
%&AGB 1612-3
1613 Project Engineer: D. W. BAUDER - 1613-3
Appzoved by. R S. SOOP%- 161‘3
PWB31613-3:cc
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