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Magnetic Field Induced Chain Alignment of Ferroparticles in Magnetic Fluid
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Abstract: Chain alignment of suspended-ferroparticles in a carrier fluid exposed to the external magnetic field was
investigated theoretically and experimentally. The results show that without the external magnetic field the ferroparti-
cles were randomly distributed and when exposed to uniform magnetic field the turned out to be a chained-alignment
pattern along the external magnetic field orientation at intensity of 11.1 kA/m. With the external uniform magnetic
field intensity up to 28.6 kA/m, more ferroparticles closely aggregated to a chained-alignment pattern along the mag-
netic field direction. When the magnetic field intensity reached 28.7 kA/m in the gradient magnetic field, a large num-
ber of ferroparticles gathered around the coils and formed complex clusters, while a small number of ferroparticles
demonstrated a chain-alignment pattern along r direction with weaker magnetic field intensity. When the magnetic
field gradient was gradually increasing from 1.73 kA/m’ to 5.11 kA/m? the cluster pattern of ferroparticles turned out
to be dense along the axis. This research may enhance the applications of magnetic fluid in the fields of mechanical
engineering, bioengineering and thermodynamic engineering.
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Fig. 1 The apparatus of samples preparing for TEM

1. lamp stand 2. fixed platform 3. guide pillar 4. collection plate 5. support-
ing base 6. step motor 7. collection pillar 8. gripper 9. bottle 10/16.
tweezers 11/19 magnetic coil 12/17. copper grid 13/20. movement
platform 14/21. hand wheel 15/18. dispersion solution
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Fig. 2 TEM image of ferroparticles without external magnetic
field
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Fig. 3 Histogram of ferroparticles diameter distribution
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Fig. 4 TEM images of ferroparticles exposed to uniform magnetic field at 11.1 (a), 19.9 (b), 28.6 (C) KA/m
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Fig. 5 TEM images of ferroparticles exposed to gradient magnetic field at 9.6 (a), 20.7 (b), 28.7 (¢c) KA/m
in the center of coils
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