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Preparation and Performance of Nano-iron Particles-based
Magnetorheological Fluids
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Abstract: Nano-iron particles which were used as the solid phase for magnetorheological fluids
(MRF) in this work were prepared by DC electric arc discharge. The experimental results show
that the prepared particles are spherical particles of uniform particle size (30nm~50nm in diame-
ter) and they have high saturation magnetization. The magnetorheological fluids which dispersed
nano-iron particles and carbonyl iron powder in silicone oil respectively were prepared. The me-
chanical properties and the sedimentation stability tests results show that the nano-iron particles-
based magnetorheological fluids have a pronounced magnetorheological effect, and the sedimenta-
tion stability is better than that of carbonyl iron powder based one.
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Fig. 1 TEM images of nano-iron particles at different magnifications
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Fig. 2 X ray diffraction pattern of nano-iron particles B3 SRR EDS 53 47 E
Fig. 3 EDS spectrum of nano-iron particles
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Fig. 4 Magnetic hysteresis loops of carbonyl iron
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Fig. 6 Shear stress versus shear rate curves
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