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Abstract

The optical drive of anti-magnetic levitation pyrolytic graphite realizes the direct manipulation of
large objects by light. It has the characteristics of remote control and non-contact, and does not
need to use additional wire connection to realize power supply. At present, the related optical
driving mechanism based on this phenomenon still needs to be improved, especially the influence
of different laser irradiation methods on the motion mode of driving objects in a specific magnetic
field environment, and there is still a lack of effective research methods. Therefore, this paper
uses theoretical simulation method to explain the driving mechanism of pyrolytic graphite sheet
by calculating and analyzing the changes of related physical quantities in the process of light driv-
ing, aiming at the phenomenon that pyrolytic graphite sheet moves in the direction of laser irradi-
ation above rectangular array magnets. Firstly, the related physical quantities and their calcula-
tion methods in the phenomenon of anti-magnetic levitation optical drive are introduced, and
then the simulation model of anti-magnetic levitation optical drive based on the coupling of mag-
netic field and thermal field is established. Through this model, the changes of magnetic potential
energy and horizontal driving force of pyrolytic graphite sheet at different magnetic field posi-
tions under laser irradiation were successfully obtained, and the phenomenon was explained ac-
cordingly. In addition, related experiments are set up to verify, and the simulation results are in
good agreement with the experimental phenomena. In addition, the laser driving model based on
magneto-thermal coupling is also applicable to the analysis of similar rotation motion of optical
drive, and the analysis results provide reference for the design of magnetic suspension optical
driving equipment and new optical energy collection system.
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Figure 1. Schematic diagram of optical traction of magnetic suspension pyrolytic graphite sheet. (a) Driving process of py-
rolytic graphite sheet by laser; (b) Magnetic pole distribution of rectangular array magnets
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Figure 2. Magnetic flux density distribution of magnetic field model
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Figure 3. Stable suspension state of pyrolytic graphite sheet in magnetic field. (a) The suspension height of pyrolytic gra-
phite in magnetic field; (b) The stress distribution of pyrolytic graphite sheet when it is stably suspended
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Table 1. Relevant parameters of pyrolytic graphite used in simulation

= 1 REFTANARAZENEXESH

ZH i
SHEH(x, y ) 1000 W/m-K
FHERB(z TTIA) 20 W/m-K
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Figure 4. Magnetic flux density distribution of magnetic field model
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Figure 5. Temperature distribution diagram of pyrolytic graphite sheet measured by infrared instrument under laser irradiation
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Figure 6. Temperature distribution of pyrolytic graphite in different illumination positions
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Figure 7. Different stages of circular pyrolytic graphite sheet driven by laser
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Figure 8. Changes of stress and potential energy of pyrolytic graphite sheet with suspension position driven by different

power lasers. (a) 0 mW, (b) 30 mW, (c) 60 mW, (d) 90 mW
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Figure 9. Optical traction phenomenon of pyrolytic graphite sheet
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Figure 10. Offset distance of pyrolytic graphite sheet driven by different power lasers. (a) Measured value (magnet size 4 x
4 x 10 mm), (b) Measured value (magnet size 10 x 10 x 10 mm), and (c) Simulation value(magnet size 4 x 4 x 10 mm)
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