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@ P % 8 p. [ INTRODUCTION

Thie technical memorandum presents the damping and vibration char-
acteristics of a 185-inch CW 554/SQS-4 steel sonar dome with sand
damping, Serial B-38, as tested in air. The damping and vibration
characteristics will be used as a reference for the future testing of
other sonar domes of this size. &\
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EXPERIMENTAL PROCEDURE

The dome was suspended from two hoists by nylon ropes to provide
vibration isolation of the dome.

Damping Tests

The method used for the damping studies is discussed in detail in
references (a), (b), and (c). Accelerometers were placed and measure-
ments were taken at twelve different locations on the dome; figure 1
shows the locations of the accelerometers. Results from all of the
measurements were similar; therefore, only those taken at locations
1 and 2 are reported.

Vibration Tests

Vibration tests on the dome were made in two parts. Figure 2
shows the block diagram of the instrumentation for the frequency range
from 100 cps to 10 Keps. Figure 3 shows the block diagram of the
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instrumentation for the frequency range from 10 Kcps to 20 Keps. The
accelerometers and the driver were placed as shown on Figure 1. The
dome was driven at constant force and at various frequencies while
accelerations were measured at the locations on the dome. A comtant
force was maintained by keeping the voltage output of the force gage
constant. This was done by controlling the signal input to the power
amplifier.

For the frequency range from 100 cps to 10 Kecps, an Endevco Model
2217 accelerometer was used. Force was measured in rms volts and converted
to rms pounds. Accelerations were read in peak-to-peak in./sec?. This
was converted to acceleration decibels. From reference (d)

: adb = 20 Loglo (g)

%

% Where: abd = acceleration decibels (.. not a product of a,
k E d & b~ - from reference (d))
E a = acceleration in cm/sec?

8= 10~ cm/sec?

: In the frequency range from 10 keps to 20 keps, the force is measured
- in rms volts and converted to rms pounds. The acceleration is measured
- in rms volts and converted to acceleration decibels. References (e)
and (f) show results of vibration tests made on other domes.

RESULTS

e

- Figure 4 presents the decay rate vs. 1/3-octave band center
P frequency for positions 1 and 2 on the dome. Figure 5 presents the

; percentage of critical damping va. 1/3-octave band center frequency for
positions 1 and 2 on the dome. It should be noted that the damping
1 characteristics at position 2 are slightly better than the damping
g characteristics at position 1. This is due to the fact that position 2
! is located above the damping material of the dome. In general, the
trend of the two curves on each plot are the same.

: Figures 6 and 7 present the vibration data vs. frequency for
positions 1 and 2, respectively. It should be noted that the acceler-
ations near the damping material (position 2) are less than at position 1.
Resonance points of this dome occur between 1100 cps and 1400 cps.
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However, it should be remembered that these resonances will probably
change when the dome is in water. They will probably also change when
the dome is mounted on a ship.

SUMMARY

A 185" CN554/5QS-4 steel sonar dome was tested for reference
purposes so as to be able to compare damping and vibration character-
lstics with other domes of approximately the same size. Figures 4
through 7 are to ssrve as the curves with which similar data are to be
compared.
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