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Design and Research on a Linear Oscillation Machine for
Floating Power Generation Platform
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Abstract: This paper presents a single-phase permanent magnet(PM) linear oscillation machine
for power generation floating platform off land. It achieves the function of vibration attenuation
when the machine runs as a motor, and it achieves the function of multi-energy complementary
power generation when the machine runs as a generator. Firstly, based on wave loading and e-
lectromagnetic loading, the structure and parameters of the machine are obtained, and the time
domain differential equations of system oscillation are established. Secondly, the air-gap mag-
netic field distribution of the machine in the condition of no-load is analyzed by finite-element
method. The oscillation displacement and oscillation frequency of the machine are calculated as
a motor, and electromagnetic thrust with different incoming current is analyzed. Electromotive
force(EMF) and the output power quality are illustrated when the machine runs as a generator.
At last, the structures of PM ring are optimized to improve the performance of the generator.
All the results show the machine has the advantages of small volume and high flux density. It
is suitable for floating power generation platform damping system, and the method of design
and optimization is suitable for the field of similar oscillating motors.
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