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Torque Transmission Mechanism
with Passive Variable Stiffness using Mechanical Singularity

o00 0000000 @OD)

*Masafumi OKADA and Shintaro KINO (Tokyo TECH)

Abstract—To introduce a passive compliant mechanism for robot joints is an effective way for impact
absorption. However, because robots require high torque transmission, the simultaneous implementation of
stiffness and softness is a significant issue. In this paper, we develop a torque transmission mechanism with
passive variable stiffness that realizes from zero to extremely high stiffness using mechanical singularity. The
analysis of zero stiffness and nonlinearity of the stiffness are established and the experimental evaluations
are shown. The proposed mechanism is mounted on the knee joint and a four legs robot is designed.
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Fig.1 Proposed mechanism
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Fig.2 Cross-section view of the proposed mechanism
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Fig.3 Designed mechanism and its motion
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Fig.4 Stiffness and accumulated energy of the
mechanism
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Fig.5 Stiffness of the mechanism
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Fig.8 Stiffness of spring link
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Fig.9 Four legs robot with the proposed mechanics
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