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ABSTRACT

In this study, the design procedure of hybrid active mount by an electro—magnetic actuator
is proposed to reduce the transmitted force from naval shipboard equipment to ship hull
structure. The hybrid type mount which is composed of a passive rubber element and an
electro—-magnetic actuator is introduced and, through the vibration measurement for the
objective pump system, the required force of the actuator is computed and discussed in
detail. The initial designs were supposed for three types, one is moving coil type actuator
and the others are moving permanent magnet type actuators. Based on the initial design
concept, the final designs considering shock resistance and interference with mover and

stator are proposed and examined.
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Figure 1 Schematic Diagram for Pump System
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Figure 2 Measurement Results of Upper and Lower

Part of Rubber Mount
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Figure 3 Vibration Measurement of Upper and Lower
Part of Rubber Mount with Criteria for Pump System

Trnsited Force )

(@) (b)

Figure 4 Computation of Transmitted Force in Time
and Frequency Domain

Table 1 Computation Results of Required Force

26.5Hz(1%) 52.5Hz(2")
41.5 Npear 3.3 Npeax
Max. Force @ 116 Npeax
Max. Stroke @ £

Frequency Domain

Time Domain

1 mmpeak
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Figure 5 Configuration of Hybrid Mount:
(a) Non-contact Parallel Type
(b) Inertial Mass Type
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Figure 6 Initial Design of Electro-magnetic Actuators :
(a) Moving Coil Actuator
(b) Moving Permanent Magnet actuator I

(¢) Moving Permanent Magnet actuator II
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Figure 7 Analysis of Flux Using Commercial FE
Code according to Supplied Current for Type I
(a) Supply 1A (b) Supply 2A (c) Supply 3A
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Figure 8 Analysis of Flux Using Commercial FE

Code according to Supplied Current for Type II
(a) Supply 1A (b) Supply 2A (¢) Supply 3A
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Figure 9 Computation of Static Force according to
Variation of Equilibrium State for Type I
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Figure 10 Computation of Static Force according to
Variation of Equilibrium State for Type 11
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Table 2 Characteristic of Permanent Magnet
Parameters Value
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Table 3 Comparison of Flux-density Values between
Calculation and FE Code for Type 1
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Calculated Value |Value using FE code
1A 0.4062 0.4187
2A 0.4482 0.4568
3A 0.4902 0.4928

Table 4 Comparison of Flux-density Values between
Calculation and FE Code for Type 11

Calculated Value |Value using FE code
1A 0.4005 0.4061
2A 0.4435 0.4442
3A 0.4865 0.4832
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