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This paper describes a friction-driven gyro generator that works under arbitrary vibrations as a power source for

ocean monitoring. Gyroscopic generators increase the inertial force by rotating the pendulum at high speed and

creating a gyro effect. A friction-driven gyro generator makes the rotor spin with a friction force between the spindle

shaft and the track. With a straight track, power generation of 1.6 W was confirmed. A circular track which

ensures a large precession angle range enabled acceleration with low frequency input vibration. With a built-in

motor in the flywheel, 0.256W was generated. Next, the equation of motion was derived using Lagrange's equation.

Optimal conditions are set by simulation, the power generation of 2.2 W when applied to a smart buoy was estimated.
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Fig.1. Photo and configuration diagram of the
prototypel, straight track type with generator.

8
e
87
8
3 6 L
>
0.0 0.5 1.0
Time (s)

Fig.2. Voltage applied to external resistance in the
experimentl. The power consumption at the
external resistance is taken as the amount of power

generation.
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Fig.3. Photo of prototype2, circular track type, and

configuration overview.
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Fig.4. Prototype3, circular track type, with internal

generator (a)photo (b)structure of rotor and inner

gimbal (c)generation circuit.
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Fig.5. Voltage applied to one of external resistance
in the experiment3. This is equivalent to 0.25W of

power generation.
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Fig.6 Coordinate transformation. Moved from red
line coordinate system to blue line coordinate

system.
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Fig.7. (a)Experimental and theoretical values of
rotation speed. (b)Enlarged view with a period of
1.2 seconds. Black lines are theoretical values, and

Color points are experimental values.
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Fig.8. Loss factor in each input period. The loss is

overestimated to be 0.94.
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Fig.9. (a)Changes in power generation and
precession amplitude for each track / shaft diameter
ratio. The dotted line indicates the precession
amplitude limit. (b)Changes in power generation

and rotation speed. Optimal value exists.
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Fig.10. (a)Estimation of power generation on smart
buoys (b)Estimation on 1.4 times the diameter 2

times the weight flywheel.
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