DC ®E 9 MR Hao|az o]Folx
golnes 15719 A Ao

wEgT, B B EEE

Force Control of Hybrid Actuator Comprising DC Motor and MR Brake
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ABSTRACT

This paper presents the control method for the hybrid actuator comprising a DC motor and an MR brake.
Generally, a DC motor as an active actuator has a small power to weight ratio and goes unstable with higher
force control gain due to its saturation limit. In order to cope with this instability and make the transparency
higher, this paper proposes a hybrid actuator which consists of a DC motor and an MR brake as a passive
actuator and its force control method based on network theory. A DC motor actively produces the output
corresponding to the signs of the input currents. On the other hand, an MR brake passively resists against the
external load independent of the sign changes of the input currents. This characteristics is widely known as
"passive”. This paper suggests a force control method based on passivity concept in network theory for the
hybrid actuator and verified its performance and stability through the experiments.
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Table 1 Comparison of DC motor and MR brake
A DC =8 | MRE#|2

A AZ9(Watt) 90 500
FAARV) 42 24
T ¥ ko) 034 141
H | EZ(Nm) 1.07 56
“@7HUS $) 300 250
% ) (Watt/kg) 265 355
E 5248 (Nm/kg) 315 397
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