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Position Control of a Moving Table
Using ER Brake and ER Clutch
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ABSTRACT

“'his paper presents an active position control of a moving table utilizing ER(electro-rheological) brake and ER clutch. A

t-ansformer oil-based ER fluid is composed and its Bingham properties are evaluated with respect to electric fields. The

cynamics of the actuators : ER brake and ER clutch, are identified through experiments, and subsequently the governing

equation of motion of the moving table system is formulated from the governing equation, a sliding mode controller is

cesigned to achieve an accurate position control. Both simulation and experimental results and presented in order to

cemonstrate the effectiveness of the proposed control methodology
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Fig.3 The proposed ER brake actuator
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Fig.4 The performance of ER brake
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Fig.5 The proposed ER clutch actuator
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(a) output torque vs. electric field (b) step response

Fig.6 The performance of ER Clutch
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Fig.7 Experimental Configuration



Fig.82 Agy el tg Ao Aot} ofdf
A" Z+F B4 e g=164, £=06, k=83°]
2,1, =[0.014+0.011exp(—9.5lé!)]sign(é)_Q.i e
W, g7 ABHolde A Nzde ¥E e
Tablelol] A Al 8F4 0. @ﬁéﬂriv—ﬂ ol F A AEH &
£33 1omme] ¥2A AEIA AFAHE A
& dFgen AlEdoldFd e T dAFY,

SMC AoiZAFe vl2ZE A3 Fig9ol PID Ao
718 AMEEte YA E 8 AY 2 A&
o] & YEFHRITE PID Aol7]l= sMcd HlF] =g
2 oohEE QW o) eAE YARE A ¥4

At

Table 1 System parameter of the position control system

Parameter value unit

Moment of inertia 0.0131 kg m?

Viscosity 0.0523 Nm s

Lead 0.3183 mm/rad

Mass of moving table 0.9 kg
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