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Abstract—The intention of this research is to give criteria of designing devices using ER fluids and MR fluids. The Properties
of commercial ER fluids and MR fluids are compared using a rotational viscometer. The yield strength is compared upon
changes of shear rate, temperature and applied fields. MR fluids seem less sensitive to temperature change than ER fluids.
In cases of MR and ER fluid dampers; the time delay and damping force are measured in tension and compression mode

when the applied field changes.
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Fig. 1. Schematic curves of Bingham fluids. (a) viscosity with
shear rate. (b) shear stress with shear rate.
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Fig. 2. Schematic layout of the experimental apparatus for ER and
MR fluids.

Fig. 3. Schematic of SV sensor series.
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Fig. 4. Schematic of PQ2 sensor.
Table 1. Specifications of SV series
Sensor System SV1 Sv3
Inner Cylinder(Rotor)
Radius(Ri) (mm) 10.1 5.0
Height(L) (mm) 614 19.6
Outer Cylinder (Cup)
Radius(Ra) (mm) 11.55 6.45
Radii Ratio Ra/Ri 1.14 129
Gap Width (mm) 145 1.45
Sample Volume (cm’) 120 1.7
Temperature (°C) -30~100 5~70
Measurable Maximum
Shear Stress(Pa) 780 10,000
Table 2, Specifications of PQ2 sensor
Sensor System PQ2
Rotor Radius(R) (mm) 10
dh (mm) 1.27
Sample Volume (cm’) 04
Measurable Maximum 19,000

Shear Stress (Pa)
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Fig. 5. Schematic plot of vessel and electromagnet.
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Table 3. Experimental conditions for yield strength measurement

Conditions FIUids R fluidst MR fluids
Measurement Temp.(°C) 5, 30, 70 S, 30, 70
1 5, 170, 31
Fields applied O,(un’it2:’ki/")4 > Ss(llr?it:n?"l(")) i
Shear Rate(1/s) 10~100 10~100
Measurement sensor Sv3 SVv3
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Table 4. Properties of ER and MR fluids
Properties ER fluidsl MR fluids
. 5~910 150~2200
Yield Stress(Pa) (at 1~4 kV)  (at 85~315 mT)
Viscosity(mPa-s)
o 400~500 500~600
(no field at 30°C)
Range of Shear Stress(Pa) 5~1300 150~9000
(at 5~100(1/s)) (at 1~4 kV)  (at 85~315 mT)
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n : Viscosity

¥ . Shear rate
T : Shear stress
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