Field-Dependent Characteristics of ER Shock Damper
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ABSTRACT

This paper presents field-dependent dynamic characteristics of a shock damper featuring an electro-
rheological(ER) damper. A cylindrical type of the shock damper is designed and manufactured on the
basis of the field-dependent Bingham model. The damping force is then measured with respect to the
piston velocity at various electric fields. The measured damping force is incorporated with the 1DOF
shock system to analyze the shock isolation performance.
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Fig. 1 Configuration of the proposed ER shock damper
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Table 1 Specification of the proposed ER shock damper

Specification Variable | Value(unit)
Piston Area 4, 63.6e-4m’
Piston Rod Area A, 4.52¢-4m’
Electrode Length L 0.050m
Electrode Gap Size h 0.001m
Coil Spring Stiffness ke 3900N/m

Fig. 3 Photograph of the ER shock damper
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Fig. 4 Experimental apparatus for the ER shock
damper test
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Fig. 5 Field-dependent damping force at excitation
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Fig. 8 Mechanical model of the shock isolation system
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Fig. 9 Displacement of the equipment for duration
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Fig. 10 Acceleration of the equipment for duration
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