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Isolation of a Commercial Workstation

Jaehong Lee, Hyuksung Park, Byunghyun Kwon, Kwangchul An, Youngpil Park
ABSTRACT

Normal operation of a workstation in a ship must be secured under any circumstances.
Rugged workstation has been imported and there have been many difficulties in maintaining that
system such as high cost, delayed after-service and etc. For that reason, a commercial
workstation is decided to replace the rugged workstation. But as there is no anti-vibration design
in the commercial workstation, a passive vibration isolation system consisted with oil damper and
spring is applied. Through theoretical study and experiments, the proposed vibration system is
proved to work effectively and make the commercial workstation be able to be used in a ship.
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Fig. 2.1 Schematic Diagram of Hard Disk
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Fig. 3.2 Schematic Diagram of FDD

Table 3.1 Spring Constants for Experiment
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3.2.2 MXAl AmZ H3ol

f= tan _I?ET =(.6082 rad
£Zistol A= A= O3 ZCH
EF="Fkcosf = 117.71 - cos0.6082 =96.605N/m
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X, Z Transverse Axis to Damper

N
Axial Axis to Damper

Fig. 3.3 Cross-Sectional Diagram of Oil Damper
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Fig. 3.4 Damper Model

Z 4 2
~ZEY Mo Fufo| mel HWals WEASE
e U st
BEje] AZEY MiE YRR hE DAY
#E 0l85t0 Paict
HDDL} FDDO| &FEAl Qzhe Mwstol 2A
X3k w2tM, Dampere] S4 fE & Yol

Photo 3.2 Close View of Axial Damping

Coefficient Measurement

Table 3.2 Measurement Result of Axial Damping
Coefficient
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Photo 3.3 Close View of Transverse Damping
Coefficient Measurement
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Table 3.3 Measurement Resuit of Transverse
Damping Coefficient
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Fig. 3.5 Measurement Result of Damping
Coefficient
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Fig. 4.1 Schematic Diagram of Modal Test in
Z-direction
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Fig. 4.2 Z-Direction Transmissibility of HDD in
the case of Damper Type 10
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Fig. 4.3 Z-Direction Transmissibility of FDD in the
case of Damper Type 10
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Table 4.1 Magnitude Ratio of HDD and FDD at
Damped Natural Frequency
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Fig. 4.4 Z-Direction Transmissibility of HDD
in the case of Damper Type 10
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Fig. 4.5 Z-Direction Transmissibility of FDD
in the case of Damper Type 10
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Photo 5.1 Close View of Installed HDD

Photo 5.2 Close View of Installed FDD
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Table 5.1 Ship Board Sine Vibration Profile

E Single Amplitude |

requency Range|_. .
Displacement (in).

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

1 41 to 50 |0.003 +/- 0.000

2
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Frequency (Hz)

Fig. 5.1 Operating Vibration Profile
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Fig. 5.2 Vibration History of Workstation
in Z direction
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