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Res Vibration Test of} the 1=189 Container with X¥Ce 156 f:u'tridgo

Object of Tost

The objeet of thie test w2z to Jetsrmine the performance of the He189 container,
when subjescted to vibrution, with the XMC~1H8 cartridge mounted inside ths oontainer
on any of tarse different sets of vibretion mounts. Genersl Rubber Company vibration
mounts of the following retings were supplied: 15C=pound, WDI ¥o. 8022263 100=pound,
M1 do. 5138173 and S0-pound, no numbdber available,

Funotion of Objeo%t Tested

The T-139 ia the shipping and storage container for the XMC-185 ocartridge.

Authorization for Test

This test was requested dby Division 1284 4n = Work Order Authorization dated
Juns 18, 1952, ¥re. G, V. Ismmon was the oonsultant,

Sumasry of Resulis

411 vibration tests were perforaed in one plane, normml to the axis of the container
and at 23 degrees with the longitudinal axis of the battery boxes., Natursl frequenciss
of the cartridge mountsd on the different vibration wounts ranged frea 48 to 68 aps.
Kaximm vibration amplification factors, with respect to the ghake tadls, ranged from

10.2 to 15.8 at the W-158 junotion box ocover plate and from 3,8 to 7.6 st the ocartridge
mounting ring.

Procedurs and Rsgults

A. Tesnt Conditions and Results:s

All vibration testa wers performed in one plane.

Hatural frequenciaes of the cartridge on ths vibration mounts were
the vibration tests. by shock exciting the cartridge. Acoelsration weasuremsnts were
made at the ¥l-158 cover plate. Since the proper battery box mounts wers not availabdle,
the cartridge was supplied with the battery boxes loosely mounted on mmohine sorews
with approximately six flat steel washers used as apecers on each sorew detween ihe
battary boxes and the mounting surface. Because this allowsd exoesssive vibration of
the battery boxes snd interfered with the natural frequency determinations, the batdery
boxss were removed for these moummnu. Fatueral frequencies sre showm in Pig. 1.
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Amplifiostion Tactors were then determined, using the 15-pound vibration moumtis,
for vibration from 10 to 60 ope at a double amplituds of 0.010 inch. Acoelerations
wore massured at the ¥C-158 gover »lats,

Uning tho 1580wpound vibration =ounts, an attempt wag mede to pearform vibration teats

in acoordanco with S9C<5, 2ostion 2.1.4.5 (10«60«70 zos in 1C minutes at a double
axplitude of 0,030 inch for 45 minutes in each plans)j however, the performance of the
vibration jig was unsatisfactory. The consultent specified that the oontainer be
mounted on the t3hle in a wmanner clomely spprorimating shipping conditions. Therefore,
it was <decided, with the consultant, ¢to fagten the osontainsr 4o the table by blocking
ths fsat of the sontalner base on the 4able 2nd anchoring the top of the container by
meang of 1/d4=inch stoel cablas faetencd to tho %adle and o a steel rod through th:
haniliny Rola, Thy gablez more tightoned by means 0f turnbuckles. Three runs were
mde, dut it »ap impossible 4o cycle through the entire frequanay range beocause of axtreme
vibration of the cekles {3 tc 4 inches doublo amplituds) and because of shifting of the
stanl rod and possible shifting of ths container, Inspection aftor these runs showsd
that of the eizht 5/18-inch mountinz screws holding the cartridges to the ring support
in the omtainer, twe mre broken, four wsre loose, and two remained tight,

Since the asriridge wee available fer only two éays, it was cecided that rether than
nedifying the 3ig, succesding rums would be :made et a double amplitude of 0,01C ineh

for the purpose of detarmining amplification factors. The jig performed satisfactorily
at this emplitude, Amplification factors for the 100-pound and S0«pound vidration
mounts sad for the cartridge bolted directly to the supporting ring wsre then determined,
Acce loration msapurements wore mmde at the cartridge mounting ring as well as at the
¥C=188 cover plate. After those measurements were made, the oartridge was returned and
it vas not possible to repeat amplificatioa testa using the 180-pound vibration mounts
and msaguring acoslarations at tho certridge mounting ring.

Vibeation amplification fuctors are plotted in Fig. 1 in terms of peak g ratio with
regpect to the shake table,

One battary box was visidle through the 3mall port in the container, and excessive

vibeatlon of this box, up to approximately 3/4 inch doudble swplitude, was noted throughe
out the taaste.

B. Egquipment Uged:

Scnntag shaks tadls Yo, 3

Brugh duslechannel cesillegreph, BIL 202, Terial Fo. T3

Two Brush universal analysers. Yodel BL 320, Serisl Wos, 162 and 173

Two Ptatham rucsleromsters, Model ABA<50-240, ferial Yo, 518, and Y¥odel ASA~-50-300,
Sarizl %o, 645, ranze of both 260 g

Conclusions and Resommsndations

Inspaotion of ¢he graphs of Fig, 1 shows that the 100-pound or 150-pound vibration
mownts are preferables throughout the frequency range.
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A subsequert tus: of the container (E1-1039, report fortucoming) indi atem that the
ourtricge h1as twu rescuant {rogueucies wiile wmounted un tue vibratlon mcunts. Thas first
raconance cgvurs irom 13 to 25 ops auc tie second occw's u‘om 40 %0 80 cpwe. Thic ls
substautiated by the curves in Fig. 1, for two roscnant Irsguznsy peaks are shown.
isvever, 8t Lo .f-1588 cover plata, only tas sighar regosaut frequeasy polat was presents
[n tue later testl, masuruioats sera mads at <ove points on the sartridge and curtridge
acunting ring.

It is cecommsadsd thaet is eny future vivratic:z tests the battery boxos be [astened
mere sesursly to the osrtridge.
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