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Durability Test of Non-Linear Spring SAT
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Abstract—

The wire utilized in the wire—driven system is broken when it is received a strong impulse force,
since the most of motors used for humanoid robots have 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 non-linear spring device SAT (Stiffness Adjustable
Tendon) to equip mechanical compliance for the power transmission mechanism of robots. In this
paper, we had examined the relationship between the tension and the displacement of SAT in order
to make clear the non-linear spring characteristic of SAT. For the purpose we had developed an
automatic characteristic measurement equipment. We had also examined durability of SAT.
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Fig.1 Wire driven system.
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Fig.2 Structure of SAT.
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Fig.3 Static characteritic of SAT.
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Fig.4 The relationship between velocity and character-
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Fig.5 Simulation results.
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Fig.6 Automatic measurement equipment.
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Fig.7 Load test equipment.
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Fig.8 Experimental results (10000times).
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Fig.9 Experimental results (24hours).
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