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Study on Rheological Properties of Magnetorheological Gel
Based on Silicone and Parameter Identification of Herschel-Bulkley Model
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Abstract:In order to study the rheological properties of magnetorheological gel (MRG) based on sili-
cone, three kinds of MRGs named MRG-30, MRG-50, MRG-70 were prepared based on carbonyl iron
powder with a mass fraction of 30% ., 50%, 70%, respectively. The steady state rotation shear and dy-
namic oscillation were systematically tested. The results show that the shear stress varies with the magnet-
ic field and can be classified into three stages: rapid growth, slow growth and saturation. The content of
carbonyl iron powder has a great influence on the zero-field viscosity, shear stress and response rate, and
MRG-70 has the best magnetorheological effect. The flow characteristic of MRG is consistent with the
Herschel-Bulkley function, and the non-Newtonian exponent n satisfies that #<(1 with shear thinning
property. The critical strain amplitude of linear viscoelastic region increases with the enhancement of the
magnetic field, and the storage modulus of the MRG is weakly dependent on the frequency. Normal stress
increases with the increase of magnetic field, but the influence of frequency on the normal stress of MRG is

very weak.
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Tab.1 Materials used to produce organic silicon oligomer
%5 [UEss A AT
1 TR T 2R BE (DDS) =98% [ 2545 P Ak 22 1R A PR W
2 — W3k = I RELE (MTS) >98% [ 245 4 A 2 iR A R A
3 ORI T LR RS =98% VLA = AR Tl A BRA A
4 — R T LI e (PES) =98% VLIR = AR TR A RS A
5 LR Tl ot E R LA BRA H
6 T Tolk et E R LA R A
7 K EIRELVIN [ B W L RE L/ /N
8 — R FE = Rk B =98% AL %R 40 TA R 54 A
R2 RAFEUMREEMEBREWR
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Preparation process of silicone-based MRGs
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