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Effects of Experimental Factors on Steady Characteristics on Devices of
Rotating Disk Type Using ERF with Smectite Particles

Hitoshi NISHIDA, Kunio SHIMADA, Makio IWABUCHI,
Toyohisa FUJITA and Kenichi OKUI

In this paper, steady characteristics of the torque and the current density of rotating disk type
devices using ERF with smectite particles were investigated experimentally in detail for the purpose
of engineering designing. We measured them under the various experimental conditions of the
dimension of the device, the electric field strength, the temperature, and etc.. In addition, power of the
device was estimated from the data of the rotating moment and the input electric power to the device.
As a result, we clarified the effect of the experimental factors on their steady characteristics. On the
other hand, we clarified the difference between the disk type devices and the concentric cylinder as
another type of device.
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Table 1 Concentration and density of using ERFs

Reduction Gears

Plates as Electrode

Fig. 1 Schematic diagram of rotating disk

Name Mass Volume Density
concentration concentration o [kg/m®)
¢ [wt. %] a{vol.%]
SERI10B 6.57 4.00 1021
SERISB 9.04 5.56 1031
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Fig.2 Relationship between torque and shear rate with EHTED,

various gaps (SER 10 B, £=20°C)
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Fig.5 Relationship between current density and shear
rate with various gaps (SER 10 B, t=20°C)
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Fig. 6 Relationship between current density and shear
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Fig.7 Relationship between current density and shear
rate with various gaps (SER 15 B, £=40°C)
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Fig.8 Relationship between increment of torque and
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Fig. 10 Relationship between specific torque and ratio
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i 3
1x10 EV E=2.5kVinm=40°C ¥ E=2.5kV/mm,=20°C
[O E=2.0kVimm,=40°C ¢ E=2.0kV/mm,=20°C
O E=1.5kVimm=40°Cc M E=1.5kV/mm,=20°C
1x102 F& E=1.0kV/imm,=40°C A E=1.0kV/mm,=20°C
O E=0.5kV/mm,=40°C @ E=0.5kV/mm,t=20°C
. txio' F
L
™
3
B~ el B
~ 3
Smectite ty pe ERF
1x107 | { #=9.04wt%(SER15B)
Rotating disk
& d=2.0mm,dd=90.0mm
1x10°2 P P! ST TTTY S N
1x10'? 1x10"8 1x10™ 1x10%° 1x10'® 1x10"7

EYTax 102(V2/ (N*m?))

Fig.9 Relationship between increment of torque and
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Fig. 12 Relationship between current density and shear
rate at various electric field strengths (SER 15
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Fig. 13 Relationship between moment coefficient and
Reynolds number (SER 10 B)
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