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Relation of Viscosity and Inner Structure of Suspension under Magnetic Field

PENG Xiao-Ling, YAN Mi, LUO Wei, MA Tian-Yu
(Department of Material Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: When an external magnetic field was applied on the suspension composed of ferromagnetic
Ni and nonmagnetic ZrO, particles, the viscosity of the suspension increased drastically. The relation
of viscosity and inner structure of suspension was investigated by using magnetic coils, rotational vis-
cometer and optical microscope. The results show that the viscosity increases with the magnetic field
strength and Ni content increasing because of the formation of chain-like clusters in the suspension.
As the magnetic field increases, Ni clusters become larger, which hinders the free move of particles, so

the viscosity increases. Similarly, Ni clusters in the suspension increase with Ni content increasing, and

hence the viscosity increases.
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Fig. 2 Variations of magnetic field intensity along the

coil axis with a current of 1A, 3A, 5A, respectively
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Fig. 3 Viscosity variation of the 20vol% solid con-
tent suspension with the content of Ni under different

magnetic fields



838 To AL A 2 4R 23 %

—=—6 r/min

40004 _._ {2 1/min e
—a-30r/min A
% 30004 —v—60r/ “.”/.
<
[}
£ 2000 / -
< 2000
-
2 1000 “
S /‘/‘ .
é —
o] =7

0 100 200 300 400 500
Magnetic field/ (kA'-m™")
Bl 4 A[EEHE T 3ORRE B HE S G 7B A e R il 2k
Fig. 4 Viscosity variation of the suspension com-
posed of 2vol% Ni in solid phase as a function of field

at different rotational speed
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(a) Ni=0; (b) Ni=1vol%; (c¢) Ni=2vol%; (d) Ni=5vol%
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