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Isolation Mount Desj_ggl_f(_); the Combat Computer Console

Installed in Surface Ship
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ABSTRACT

The Combat Computer Consoles installed in surface ships should endure harsh
environment such as vibration from engine or propeller and shock from underwater
explosion. Generally, commercial isolation mounts are selected and used for anti-vibration
and anti-shock design. In this research, the environment of the Combat Computer
Console was analyzed first. Selected proper mount was modeled and computer simulation
was performed to emulate the environment test. The real environment test was
conducted with a manufactured Combat Computer Console. The test results were same
as the simulation and satisfied the performance requirements. The computer simulation
proved to be a useful design tool to predict the performance before the final environment

test.
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Fig. 1 Main parts of the combat computer console

Table 1 Physical parameters of the combat

computer console

Center of Gravity Moment of
(m) Inertia (N - m®)
X Axis 0.004 Ixx = 1181
Y Axis -0.310 lyy = 1034
Z Axis 0.732 Izz = 485
2-2. #de HAMEUAY
2-2-1. TWESAERHY
AeHAFEIEEY AFAEEL MIL-STD-167-1,

Type 179l #A¢ we 7MAFRS APE 4~
50Hz 7ol Fig. 29 2] 0¥ 4A® A%
2 71339 sweeping A1 FH5G 580}

Table 2 Ship board sine vibration profile

f;:g:f;-‘l(;))’ Table amplitude(inch)

4 to 15 0.030 = 0.006

16 to 25 0.020 = 0.004

26 to 33 0.010 * 0.002

34 to 40 0.005 = 0.001
0.003 + 0.000

41 to 50 — 0,001

Accellg)
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Frequency (Hz)

Fig. 2 Operating vibration profile
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Fig. 3 Free body diagrém of the combat computer

console
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Table 3 Mount properties obtained from catalogue

data
Part no. X Mount Series
Physical Properties mount | mount | mount
1 2 3
Load vert kg 124.0; 61.3 92.9
Part No. Barry's 5721 57200 5721
N vert (Hz) 8.10 6.90 7.10
N Hoz across (Hz) 5.90 5.00 5.10
N Horz ol (Hz) 4.80 4,200 4.30
ISHff. ven, kN/m 120.0 70.0: 120.0
IStiff. Across kN/m 149.0 91.0: 149.0
Stiff. ron KN/m 61.0 39.0: 61.0
Cc ver. N-sec/m 2464.4; 1323.4! 2133.1
Cc across N-sec/m | 2746.1} 1508.9: 2376.9
CC on N-sec/m 1757.11 987.8) 1520.9
Damping ratio 0.167 | 0.167 : 0.167
C ven. N-sec/m 410.7 ; 220.6 : 355.5
C across N-sec/m 457.7 | 251.5 | 396.2
C o N-sec/m 292.8 1 164.6 | 253.5
[Tr(at Resonance) | 4 4 P4
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Fig. 4 Motions applied to mount
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Fig. 5 Schematic diagram of 2 DOF model with

Z-direction foundation excitation
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Fig. 6 Schematic diagram of 2 DOF model with

Y-direction foundation excitation
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Fig. 7 Bode graph of combat computer console using
mounts (Z axis)
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Fig. 8 Bode Grape of combat computer console using
mounts (Y axis)

Table 4 Comparison of resonance frequency
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Fig. 9 Simulation results of vibration test for
combat computer console (Z axis)

Photo 1 Vibration test of combat computer console in
Z direction

combat computer console (Y axis)
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Photo 2 Vibration test of combat computer console in
Y direction

HAeAFEHIE JMEFAS AgAY  profiled
Fig. 12, 133 zon A gyl sxge X
& A Y& ZZ o] N EHolH HEet FUdF
P4L wolx gt

Fig. 11 Simulation of impulse test for combat

computer console
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Fig. 13 Vibration history of combat computer console
in Z direction
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Photo 3 Shock test of combat computer console

in Z direction
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(b} Respose of isolated combat computer console

Fig. 14 Shock history of combat computer console
in Z direction ‘ '
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