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Abstract: To study the effect of graphite additive on the rheological properties of
magnetorheological grease, graphite magnetorheological grease (GMRG) was prepared. The
GMRGs with graphite powder mass fractions of 0%, 2%, 5%, 8% and 10% were prepared using
grease as the matrix. The rheological properties of 5 groups of GMRG were measured in steady-
state shear and oscillatory shear modes, and the effect of graphite additive mass fraction on yield
stress and viscoelasticity was analyzed. The results showed that compared with the
magnetorheological grease without graphite powder addition, the GMRG can achieve higher
yield stress under the loading current of 3 A. The yield stress of the GMRG was increased by
40. 49%, 54.12%, 81.48% and 147.48% with graphite mass fractions of 2%, 5%, 8% and
10%, respectively. In addition, with, the viscoelastic characteristics of the GMRG become more
pronounced as the graphite mass fraction increase, but the relative magnetorheological effect
achieved by the GMRG becomes smaller. The mass fraction of graphite does not affect the linear
viscoelastic range of the GMRG was also found.
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Table 1 Composition of various MRG samples
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Fig. 2 Viscosity versus shear rate curves of MRG and GMRG under different loading currents
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Fig. 3 Variation of shear stress with shear rate for MRG and GMRG under different loading currents
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Table 2 The shear yield stress of MRG and GMRG
at various loading currents

MR OMEH/A @SR/ mT AR S /Pa

0 0 33.595
1 244 7 637. 684
MRG
2 491 15 559.783
3 726 16 050. 786
0 0 46. 443
1 244 8 625. 888
GMRG-2
2 491 19 986. 305
3 726 22 550.019
0 0 172.789
1 244 9473. 651
GMRG-5
2 491 22 018. 794
3 726 24 738. 405
0 0 178.179
1 244 10 991. 118
GMRG-8
2 491 28 207. 162
3 726 29 130. 154
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1 244 19 440. 271
GMRG-10
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3 726 39 755. 280
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GMRG-5 9436.8
GMRG-8 3349.7
GMRG-10 856.7
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