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UN CL SCIFIED
Re, Vibration Teat of the 11-18)Container with XLC-158 Cartridge

Object of Test 

The objeet of this test was to .lieterrine the performance of the 8.189 container,
when subjected to vibration. rith the P!C-l56 cartridge mounted inside the container
on any of three different sets of vibration mounts. General Rubber Company vibration
mounts of the following ratings were supplied, 150-pound, MDT !(o. 802226; 100-pound,

fo. 813817; and 50-pound, no number available.

Function of Object Tested 

The R-139 is the shipping and storage container for the XMC-166 cartridge.

Authorization for Test

This test was requested by Division 1284 in a Work Order Authorisation dated
June 18, 1952. Mr. G. V. Leeman was the consultant.

Summary of Results 

All vibration tests were performed in one plane, normal to the axis of the container
and at 23 degrees with the longitudinal axis of the battery boxes. Natural frequencies
of the cartridge mounted on the different vibration mounts ranged tree' 48 to 88 ape.
Haxiannavibration amplification factors, with respect to the shake table, ranged from
10.2 to 154 at the MC-156 lunation box oovsr plate and from 3.8 to 7.5 at the oartridge
mounting ring.

Procedure and Results 

A. Teat Conditions and Results:

All vibration tests were performed in one plane.

Natural frequencies of the cartridge on the vibration mounts were 	 d prior to
the vibration tests : by shock exciting the cartridge. keeeleration measurements were
made at the MC•158 cover plate. Sinoe the proper battery box mounts were not available,
the cartridge was supplied with the battery boxes loosely mounted on machine screws
with approximately six flat steel washers used as spacers on each serve between the
battery boxes and the mounting surfaoe. Because this allowed excessive vibration of
the battery boxes and interfered with the natural frequency determinations, the battery
boxes were removed for these measurements. Natural frequencies are shown in Pig. 1.
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Aeplifioation factors were then determined, using the 1540-pound vibration mounts,
for vibration from 10 to GO cps at a double amplitude of 0.010 inch. AooeleratIons
wore measured at the 10-158 cover plate.

Usin; tho 150-pound vibration eeents, an attempt • as made to perform vibration teats
in occorftnso eith 	 roo.kion 	 (10-60-10 cps in 10 minutes at a double
amplitude of 0.050 inch for 45 minutes in each plane); however, the performance of the
vibration jig vas unsatisfactory. The consultant specified that the oontainer be
mounted on the table in a manner closely epproximating shipping conditions. Therefore,
it was decided, with the consultant, to fasten the eontainer to the table by blocking
the feat of the container base on tbo table and enchorine the top of the container by
means of 1/4-inch steel cable! fastened to the table and to a steel rod through the
hanAlij hole. The oablec Imre tightened by means of turnbuckles. Three runs were
made, but it esc impossible to cycle through the entire frequency range because of extreme
vibration of the emblems (8 to 4 inohos doubly amplitude) and because of shifting of the
steel rod and possible shifting of the container. Inspection after these runs showed
that of the eight 5/15-inoh mounting screws holding the cartridge to the ring support
in the container, two were broken, four were loose, and two reined► 	 tight.

Since the cartridge lime available fcr only two days, it was decided that rather than
modifying the jig, succeeding runs would be mnde at a double amplitude of 0.010 inch
for the purpose of determining amplification Pectora. The jig performed satisfactorily
at this amplitude. Amplification factors for the 100-pound and 50-pound vibration
=vets sad for the cartridge bolted directly to the supporting ring were then determined.
Acceleration nearurerents were mid* at the cartridge mounting ring as well as at the
me-ise cover plate. After these measuremente were made, the cartridge vas returned and
it vas not possible to repeat amplifioatioa teats using the 180•pound vibration mounts
and measuring accelerations at the cartridge neuating ring.

Vibration amplification factors are plotted in Fig. I in terms of peak g ratio with
respect to the shake table.

One battery box ens visible through the small port in the container, and excessive
vibration of this box, up to approximately 3/4 inch double amplitude, was noted through-
out the tests.

B. Zquipment Used'

S onntag shake table No. 3
Brush dual-channel osoillograph, BL 202, Serial No. 103
Two Brush universal analyzers. Yodel BL 320, Serial Nos. 182 and 173
Two Ftatham accelerometers, Model AEA-50-240, Serial No. 518, and Nadel A5Ae50.400,

Serial ITo. 645, range of both 150 g

Conclusions and Recommendations

Inspeotion of the graphs of Fig. 1 shows that the 100-pound or 150-pound vibration
mounts are preferable throughout the frequency range.
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A subsequent tus of the container (ET-1 1W9, report forthcoming) indicate° that the
oartridge 4as tuo resonant frequencies wails mounted en tne vibration aeunts. The first
reeonance ocours from 15 to 25 ope EiLl the seoond occurs from 40 to 60 cps. This le
substantiated by the curves in Fig. 1. for txo resonant :17ecuency peaks are
: ;sever, at tIle 	 cover plata, only the nigher reaonaut frecueuey point 	 present.
LA to le.tor test, measuromiJate sere made at 4WrO points on the cartridge and cartridge
mounting ring.

It is nscommeneed tit is any future vibration toots the battery boxes be fastened
more securely to the oartridge.

lest Conduote by R. S. JACCBSC:5. - 1611
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