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Application of Joint Stiffness Adjustment Mechanism SAT
- Development of a 1-Legged Robot -
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Abstract— The wire utilized in the wire—driven system is broken when it is received the impulse
force, since the motor used for robots has the reduce gear which has high reduce gear ratio. If
the power transmission mechanism has the mechanical compliance, the impulse force should be
absorbed. We had proposed a nonlinear spring device SAT (Stiffness Adjustable Tendon). In this
paper, we examine the relationship between the tension and the displacement of SAT in order to
make clear the non-linear spring characteristic of SAT. We show experimentaly that the wire-driven
system using SAT can control its joint stiffness. We also verify that the robots can achieve the

dynamic motion by using SAT.
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Fig.1 Structure of SAT.
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Fig.2 Static characteristic of SAT.
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Fig.3 Simulation results.
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Fig.4 Verification that the joint stiffness can be adjusted
by using SAT.
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(a) Landing machine.

(b) Wire-driven system

Fig.5 Landing machine.
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Fig.6 Experiment by Landing machine.
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() Initial posture.

(b) Adding external force.
Fig.7 Two dimensional experimental model.
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Fig.8 Verification of two dimensional model.
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