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This paper presents a passive damper utilizing a MCF (magnetic compound fluid) that
was developed as a new intelligent fluid. The damper used was a cylinder type with a
single-degree-of-freedom system of spring and mass. It was investigated at a low vibration
frequency, less than 10Hz. Our experiments examined the dynamic characteristics and
response time of this damper and fluid upon application of a nonuniform steady magnetic
field. We compared them to systems using other ordinary magnetically responsive fluids,
including MF (magnetic fluid) and MRF (magneto-rheological fluid). The MCF damper
was demonstrated to have the largest damping effect and the shortest response time. The
superiority of the MCF is due to the clustering behavior of particles, which aggregate like
a chain or necklace in the fluid.
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Fig. 1 Schematic diagram of passive viscous
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Fig. 2 Detailed diagram and dimensions of the
piston part in the damper.
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Fig. 4 Frequency characteristics using under
the condition of no magnetic field.
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MF (K) 8.60 % Fig. 6 Response time at the time of application
MF(W) 3.70 % of a magnetic field.
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Table 1 Ingredients and concentration of testing fluid.

Testing fluid Ingredient Mass concentration | Density
X 1000
[kg/m3]
Kerosene base MCF : - HQ : 80g *HQ : 1.486
MCF (K) * kerosene base magnetic fluid (HC50, 20wt %) : 54.96g | 40.5wt%
- kerosene : 62.4g + FesOy4 : 5.5wt%
Water base MCF : +HQ : 80g * HQ : 20.2wt% 1.11
MCF (W) * water base magnetic fluid (W35, 35wt%) : 117.36g « FezOy : 10.4wt%
+ sodium oleate : 4g
+ water : 193.36g
Water base MR : + HQ: 80g - HQ : 40.5wt% 1.26
R (W) + sodium oleate : 4g
+ water : 193.36g
Kerosene base MF : - HC50 (20wt%) : 54.96g + Fe3Oy4 : 8.76wt% | 0.847
MF(K) + kerosene : 70.4g
Water base MF : * W35 (35wt%) : 117.36g - FezO4 : 15.8wt% | 1.07
MPF(W) + water : 142.4g
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Fig. 13 Quantitative results of frequency char-
acteristics under a magnetic field.
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Fig. 14 Cluster model in a cylindrical damper.
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Table 3 Experimental data of f..
Testing fluid fe[HZ]
non magnetic field | magnetic field
MCF (K) 2.75 3.75
MCF (W) 3.25 5.25
MR (W) 3.75 2.75
MF (K) 2.75 2.75
MF(W) 3.75 3.25
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