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Re: Vibration Test of IC~i2%4 Mounting Rracket (Dwo, 158699}, Manufactured
by Bendizx

Qbjact of Test

-

This test was conducted to nrove the new design of the VCe1264 mo wuntang
bracket. The effest of vibration {per specification and overtest) was
studied,

Avthozizafien for Test

This tzsd was recuested by Division 7117 in a Wexk Owxdez Authorization
dated 3=7=61, V7. P, L. Rroen was the consultant. The material for tes
was Tsceived 3-0=6%,

Summasy
Cre MC»1264 bracket assembly was regeived for testing in accordanse with
the sonsultant®s instrustions. The assembly was mounted in the presgribed
manneg, and subjected o a resonant survey along eagh of the three mutuall
perpandicular axes, Upon completion of the resonance seazch, and while W&o
being vibrated a% resonance aleng the Z axis, the battery mounting straps
wgre found o bo c-acked and broken, iMa
Moy

A saccnﬁ mvﬂifi@d bracket assembly was zacsived for tesling, A numbey
= . = 2 ¢ eted <

35S Y Ia 1 -
ial reduccd amplificatio , a% the HO-10864 nauxcry. vinyl %0 g
wag found 2o be the best material. The a assembly was subsaguently vibrated
at resonancy with no resultant damage,
At the consuitant®s requesty Lhe bracket assemcly wos sublonted 2o 2an
overtest to destrustion, A resonant survey and vibration at resonang?
were condusted frem D00 cps te 2000 ¢ps with an inpuf acseleration of
i0.Cz. Approximaltely 5 hours of overtest vibration were sompleted befors
sracks?d ond broken mounting stTaps woTe noted.

Funetional Measuremenis and FMetheds

The equipment and instrumentation used in thig test are listed in Tabie

anee with the wonsultant®s instruciicns.
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Test Specificatlions are noted as followss
Vibration test frem 10 to 500 cps.

Congtant Acceleration

Frequency Ranqo_(cps) or Double Amplitude
1047310 0,036 1rsh “
73-300-73 10.0g

1, Resonant search, record every 10 cps from 10 to 73 cps and every
20 eps from 73 to 500 cps. ‘

Resenance shall be dotermined by the most destructiwve frequency
or amplification. (Pickup on each battery)

2, After the resonant search, vibrate the assambly along each of
it*s mutually perpendicular axes for €0 minutes in 15 mimute
cyclee, (Subtract resonant search time from cycling time.)

3. Vibrate for 60 minutes at vesonance, if no resonant frequency
is noted, vibrate at 500 cps with 10.%g input.

One MC-1264 bracket assembiy with two MC-1264 batteries was received for
testing on 3-9-61. _

This test aseembly was mounted in a manrer simulating a2n actual service
installation, and subjected io the prescribed vibration test. (The test
installation, pickup locations, and major axes are shown in Figuve 1.)
The battery strap bolts were torqued to 30 in, lbs, to conduct this test.
A reaonance (or critical frequency) search was first conducted in each
of the three mutually perpendisular axes. Both filtered and unfiltered
readings were taken for direct comparison, wiih no significant diffezencs
noted, Survey results are shown belows:

Axig Ampiification Frequency
b4 Isss than 251 To 500 eps
Y Bl 450 cps
i Z T:l 340 eps

S

The test aseombly was subsequently mountsd along the Z axis and subjected
to vibration at mesonance, A significant. change in the vibration output
was noted at approximately 13 minutos of resonance wibration. The test
was stoppad and a visual inspection revealed strap breakage and cracking.
(Brscket demege ie shown in Figuxe 2.) The vibration test was interrupted
at this point and the bracket assambly was returned to the consultant.

U UL b L




5 e "‘
% .L.:

1085

o

i.«kJLJ«~AJh*“L

Uk

Diatribution w3 T-17636

A sscond MC~1264 bracket assembly was received for testing on CS=22-81,
The strep mounting pin stock was increased in dlameter to 1/4 inch, and
the stren bolt torque was increased to 50 in. lbs, on this test assembly.
This assembly was mounted in the prescribed manner {shown in Figure 1),
and subjected to the test pzocedure described In Functional Measurements
and Methods, No physical damzge was noted during the vibration environ-
ment. Froquency response curves for the Y and Z axes are shown in Figure
4, (All amplifications below 2:1 were not plotted, hence no curve was
plotted for the X axis.)

Since amplificstions weore high in the Y and Z axes, the Lracket assembly
was modified and the vibration test repeated. The standard rubber pads
were replaced by pads made of a harder rubber material, Survey resulis
indicated reduced amplifications in the X and Y axes, but amplification
vemained high in the Z axis (as shown in Flgure 5).

The rubber pads were again rxemoved frem the bracket assembly. An aluminum
pad was mounted in the battery Mo, 1 insert and a vinyi pad was placcd

in the No, =z insert. This assembly was then subjected to a resonant search
in the Z axig, Survey results indicated very high amplification on the
aluminum pad, (A comparison of survey readings are plotted on Figure 6.)
The aluminum pad was replaced by a second vinyl pad and a survey was
conducted botwesn 400 and 500 cps. Amplifications were reduced to the
allowzble 1imits (as specified by the consultant) on both of the batteries,
Vibration at resonznce was then conducted in each of the three mutually
perpendicular axes, with the vinyl pads installed, Upon completion of
thie test, a visual inspection revealed no damage to the bracket assembly
o battexies.

At the request of the consultant, the bracket assembly was subjected to
an overtest, A reconant survey and one houx of vibration at resonance
ware first conducted in ‘the Z axis, A 10,0g input acceleration was
maintained botwesn 300 cps and 2000 cps. Since no resultant damage was
noted during this part of the test, the overtest wag conducted in the ¥
axis, Again, no dameg® was noted. The oveztsst was continued in the X
axia, Upon comnletion of the resonance SUXVRY, while attOmptlna to pin-
point 2 rvesonani frequency, a battery mounting strap broke, \Bracked
damage, as a result of overtest, s shewn in Figure 3.) This bracket
withstoosd approximately 5 hours of overtest wibration. The curves, plotted
from the owertest survey data, arve shown on Figure 7,

Upon completion of testlng, the MC-1204 battexy bracket assembly was re-
turned to Division 7117,
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