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Joint mechanism for robot arm that features both collision safety and quick
contact stability

Aiyama, Yasumichi

3,100,000

40

A novel variable stiffness mechanism using compressed air is developed in
this research period. By using a rubber hose in a crushing direction, a highly rigid air bag was
introduced, and by narrowing the range of motion of the elastic part, the rigidity increased to
about 40 times that of the previously developed mechanism.

A one-degree-of-freedom robot arm is made using this mechanism, and modeling and actual experiments
are conducted on the effect of reducing the impact force during collision and vibration suppression
using the viscosity of a rubber hose. The impact force at the time of collision is affected only by
the mass prior to the elastic part, and thus the magnitude of the impact force can be reduced. The
elastic part of the hose causes bouncing vibration after the collision, but the model and the
experiments on the machine show that the bouncing is eliminated and stabilized in a short period of
time by generating a trajectory that generates a pushing force.
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Method for Human-like Environment Contact Motion using a Series Elastic Actuator
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