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Study on efficient compact parallel elastic actuators using plate spring and DD
motor for periodic movement

Kakogawa, Atsushi
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RBSM Rigid Body Spring Model

CoT Cost of Transport
50%

The energy efficiency of a snake-like robot with plate-springed parallel
elastic actuators was verified by simulation and experiments. First, the stiffness of the plate
spring was modeled using a discrete model called the Rigid Body Spring Model (RBSM) method and
numerical calculations, and a dynamics of the snake-like robot was modeled. Based on these models,
the stiffness of the plate spring and the movement speed of the robot to minimize the joint torque
were clarified by simulation. Finally, a snake-like robot was developed and its motion efficiency
yas evalﬁgteddusing a CoT (Cost of Transport). The maximum energy efficiency improvement of about 50
6 was achieved.
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Servomotor | Size [mm] : 65 (W) x 70 (H) x 523 (L)
XM430-W210-R | Weight [kg]: 1.71
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