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Highly energy-regenerative bilateral actuators
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In actuators, reduction gearboxes with a large reduction ratio of 1/100 are
used in applications such as robots, which are compact and require large torque. The energy
efficiency of conventional reduction gears is about 70% in power operation and about 55% in
regenerative operation, and energy loss is an issue for industrial robots that require frequent
repetitive motion. In this study, the efficiency of a differential type 2K-H composite planetary
gearbox with a single large planetary gear was maximized by optimization calculations, in which the
difference in the number of teeth between the planetary gear and the internal gear was minimized as
much as possible. Three types of reduction gears with a new structure were manufactured and
compared, and the efficiency measurement experiment showed that the maximum efficiency was 84%,
which was improved by approximately 10%. Frequency analysis revealed the influence of vibration
caused by eccentricity.
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