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Influences of the components of magnetorheological grease on
its dynamic magnetorheological performances
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Abstract: Magnetorheological grease (MRG) consisting of different types of carriers and magnetic particles was
prepared with the in-situ saponification method, and the influences of different carriers and magnetic particles on
the magnetorheological performances of MRG were tested with a rheometer. The suspension stability of MRG
was tested by direct observation. The experimental results indicate that the skeleton microstructures inside MRGs
can be controlled by changing the type of base oil and its viscosity, so as to effectively improve the
magnetorheological performance and suspension stability of MRG; and larger magnetic particles are likely to
improve the mobility of MRGs, contribute to stronger microstructures, and thus enhance the magnetorheological
response of MRGs.
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Table 1 Viscosities of base oils at room temperature
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Fig. 1 The size distribution of carbonyl iron
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Fig.2 Dynamic modulus (solid symbols) and damping factor (hollow symbols) of MR greases as a function

of strain amplitude without a magnetic field
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Fig.3 The structure schematic diagram of MR grease
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Fig. 4 Storage modulus of MR greases based on different Fig. 5 Sedimentation test of MR greases based on

base oil as a function of magnetic filed different base oil
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Fig. 6 Storage modulus (solid symbols) and damping factor (hollow symbols) of MR greases based on different viscosity of

base oil as a function of strain amplitude without a magnetic field
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Fig.7 Storage modulus and damping factor of MR greases based on different viscosity of base oil

as a function of magnetic field strength
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Fig. 8 Dynamic modulus (solid symbols) and damping factor (hollow symbols) of MR greases as a function

of strain amplitude without a magnetic field
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Fig.9 Storage modulus of MR greases of different particle size as a function of magnetic field strength
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Fig. 10 The morphological photographs of carbonyl iron particles of different size



%5 WEE,F RALIRAS L SR T AN A 45

TR 2 285 3 DX DA T 2 i A R A ) I 78 D R AT AR A DA 4 4 oy 2k v 332 BRCHA 3R A IR 25 A
5 JE ) 2 MRS E XK G (B, WL AR S IX A d Bt 37 o P A9 78 A S5 R AN 11 o o il LR Y e JC G 2%
PFR 5T R UKL U A2 i A9 RS IXORR /N T /N BURE R A8 AR, 3 T 38 7 ROABURE 1) i 3 2 98 i i 9k
S Bty — 2 — i 45 JEOAE T P TR IR R Y T 4 ) e A/ 0 SR it o A 9 A i P U A Tl A A B R e D
LA T 5 3t A R i 2 A A 9 BT 1 22, 5 O 2 IR ) 5 ) 5iR E FREAIG , AR E IXB i T I o (HL B T R IURL A
T i 72 R A DX % 37 49 VG O, v /N BORE R D8 iR A AR IXBE R RIWITERE S AT 2T
RURE 4 1 9L A28 Ji 245 b o o 0 o, 3 B S vy 9 AR R DXORE B o X G U A IR Y AR RE DX R AT A B 2 o
Gy/H 55 E Hi 4 (K 11(b)) o IEAT UL, GY/H A BARRE 7 T B G 37 38 IR s G R 7E i g 3% 1 Bl
WL KRB AR, RYTEARBE S T, GY/H BERE 7 1 R B8 T K, B4 1 37 8 B2 0 2 — AP R W6 )
AE 51 AL 1 I 72 IR 205 A i 2 1 O B A /D o T AT Y 7 ) i R A A0 D ) A0l g ey MUARE 5 ) 0 L A 52
JE Y, G OREAS 15 Bl W% 37 56 B2 04 A2 AR T AR AL o 5 T IR BORL AL /N JBORE ) 8378 22 IR 19 G/ H FiEL TG 39 1 748 Ak ML AR A
(], L T R URE 1) B L 2 B B AT S v 1) G /H (L, A i % 5 5 B2 5 1 /N UKL 4 1 R 8 i GY/H BERE S T
R 50 DR, 2 W T 37 50 B2 B 5 o AU DR UM T 78 0 140 235 ) i 2 T /D R 1 7 7228 i o 1 37 54 I 80 O 245 4 i B8
{ELRRE ARG, BE R 7 1 AT 9 35 9 PR s

160 300
mNEORIREFAS IR R . A A N
o A RIBURLRETAE R 250 &
< 120 F A
< - -
2 = " < 200
u}@ 80 A ] E = - -
ey & A ™
1 L = 150
% a0t = o
LIWAN el
A - 100 - A KIBORREFASNR
OrF & [ ]
. . . . , . . , 50 , . . , , . .
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
7R B/ (kA-m™) W78 B /(kA-m™)
(a) Gy (b) GY/H

Bl ETARBHHNANEREENRERREREGHNEUXR

Fig. 11 Magnetic field strength dependence of plateau storage modulus for MR greases based on different particle size
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