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/] ABSTRACT /

In this study, SMG(Smart Material with Grease) was developed, which was improved the precipitation minute particle in grease during long
term standstill. Also, small-sized cylinder damper equipped with an electromagnet in a piston was developed for using a performance
evaluation of the damper with SMG and the dynamic load test, and damping force using Power model and Bingham model was derived in
order to compare to the result of that of the damper. The data obtained from the dynamic load test were analyzed and plotted, and then a
dynamic range was calculated to evaluate the usability of the damper with SMG. The performance of the damper with SMG was compared
to the damping forse derived from the Power and Bingham model. The result of this evaluation shown that the usability of SMG damper was
demonstrated by this test as a semi-active controlling equipment of small-sized damper.
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Fig. 1. The Abnormal Control Force of MR Damper
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Table 1. Design Specification of Damper

Stroke (max) 20 mm (£ 10 mm)
Maximum force (nominal) 300 kgf
Coil diameter @0.37 mm
Coil turns 1750 turns
Gap 1.0 mm

Fig. 6. Developed of Damper
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Table 2. Experiment Results of Damper

Frequency Current (A) 0.0A 0.1A 02A 0.3A 04A DR (Dynamic Range)
Force (kgf) 123 199.5 264 290.5 304
0.5Hz Displacement (mm) 10 2.47
Velocity (mm/sec) 10
Force (kgf) 112.5 197.5 266 296.5 303.5
1.0Hz Displacement (mm) 10 2.69
Velocity (mm/sec) 20
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Table 3. Model Parameters of Damper

Power Model Bingham Model
Current (A) C " Q Fy
(N/(mm/sec)) (N/(mm/sec)) (N)
0 165.44 -0.13 -1.05 133.5
0.1 206.29 -0.01 -0.2 201.5
0.2 257.46 0.01 0.2 262
0.3 271.43 0.03 0.6 284.5
0.4 305.67 0 -0.05 304.5
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Fig. 10. Force-Velocity Relationship Curves
Table 4. Analysis Results of Power Model
Current (A) 0.0A 0.1A 02A 0.3A 04A
Displacement| Velocity Force Error rate Force Error rate Force Error rate Force Error rate Force Error rate
(mm) (mm/s) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%)
10 10 122.64 0.3 201.59 1.0 263.46 0.2 290.84 0.1 305.67 0.5
20 112.07 0.0 200.20 13 265.29 0.3 296.95 0.2 305.67 0.7
Table 5. Analysis Results of Bingham Model
Current (A) 0.0A 01A 02A 0.3A 04A
Displacement| Velocity Force Error rate Force Error rate Force Error rate Force Error rate Force Error rate
(mm) (mm/s) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%)
10 10 123 0 199.5 0 264 0 290.5 0 304 0
20 112.5 0 197.5 0 266 0 296.5 0 303.5 0
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