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Table 1. Constituent components of magnetorheological elastomer samples
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Fig. 1. Three magnetorheological elastomer samples after curing
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Fig. 2. (a) INSTRON 8802 servohydraulic fatigue testing system and (b) A permanent neo-
dymium magnet (N42) used in the tension-compression dynamic test
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Fig. 3. The force-displacement loop used in Roger Brown's method [40]

Hysteresis Component

ﬁ-
_y E(f ,ey,B)

[FV] ol Son g Camgdpby Spi¥lsunnsg Joo . JSS

Fig. 4. The viscoelastic model presented by Vatandoost et al. [37]
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Table 2. Physical characteristics of the constants in the proposed model
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Fig. 5. Stress-strain diagrams of MRE at a strain of 4%, frequency of S Hz, and various magnetic flux densi-
ties. (a) With 21% static pre-strain and (b) Without static pre-strain
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Fig. 6. Variations in (a) Tensile storage modulus, (b) Compressive storage modulus, (c) Tensile loss modulus,

and (d) Compressive loss modulus of the MRE relative to magnetic flux density at a frequency of 5 Hz, various
strains, and different levels of static pre-strain
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Fig. 7. Variations in the relative MR effect of the MRE relative to (a) Strain at different frequencies and (b)
Frequency at different strains, under different levels of static pre-strain
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Fig. 8. Stress-strain diagrams of MRE at a strain of 4%, magnetic flux density of 200 mT, and various fre-
quencies. (a) With 21% static pre-strain and (b) Without static pre-strain
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Fig. 9. Variations in (a) Tensile storage modulus, (b) Compressive storage modulus, (¢) Tensile loss modulus,

and (d) Compressive loss modulus of the MRE relative to frequency at a strain of 4%, various magnetic flux
densities, and different levels of static pre-strain

\YEA



WE+ BAYYY doio VFY Jlo )+ 0yloud DO 095 ¢y ool SilSn i 4y

Prestrain = 0% Magnetic Flux Density = 200 mT Frequency =1 Hz
T T T T T T

100
50
-
©
o
= or
o
]
&
o so0f
Strain
4%
-100 | %
—12%
150 . . ‘ ‘ . .
20 45 0 5 0 5 10 15 20

Strain (%)

(<)

Prestrain = 21% Magnetic Flux Density = 200 mT Frequency = 1 Hz
T T T T T T

200

Stress (kPa)
g o

g

400 | . . . | [
20 45 410 5 0 5 10 15 20
Strain (%)

()

Sl 3 (I ibiso Syt ) g s (ha Vo0 sumblida Jlud (I ¢35, Y (puilS 13 53 o pogiastll (48 S-S5 (5l f3g03 )+ S5
S Ul 555 (o gt I 3 (@ 9 YY) (Slins! ()8 oy U

Fig. 10. Stress-strain diagrams of MRE at a frequency of 1 Hz, magnetic flux density of 200 mT, and various
strains. (a) With 21% static pre-strain and (b) Without static pre-strain
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Fig. 11. Variations in (a) Tensile storage modulus, (b) Compressive storage modulus, (¢) Tensile loss modulus,
and (d) Compressive loss modulus of the MRE relative to strain at a frequency of 1 Hz, various magnetic flux
densities, and different levels of static pre-strain
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Table 3. The values of the constants in the proposed model
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Table 4. The values of the coefficients of the constants in the proposed model
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Fig. 12. Comparisons of the stress-strain hysteresis traits estimated by the proposed model with the experimental

records subject to different levels of pre-strain and excitation conditions. (a) At a strain of 4%, frequency of 5 Hz,

and magnetic flux density of 100 mT, (b) At a strain of 4%, frequency of 3 Hz, and magnetic flux density of 200

mT, (c) At a strain of 12%, frequency of 1 Hz, and magnetic flux density of 200 mT, and (d) At a strain of 16%,
frequency of 1 Hz, and magnetic flux density of 200 mT (To be Continued)
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Fig. 12. Comparisons of the stress-strain hysteresis traits estimated by the proposed model with the experimental

records subject to different levels of pre-strain and excitation conditions. (a) At a strain of 4%, frequency of 5 Hz,

and magnetic flux density of 100 mT, (b) At a strain of 4%, frequency of 3 Hz, and magnetic flux density of 200

mT, (c) At a strain of 12%, frequency of 1 Hz, and magnetic flux density of 200 mT, and (d) At a strain of 16%,
frequency of 1 Hz, and magnetic flux density of 200 mT
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Table 5. The values of the compatibility of the stress-strain hysteresis traits estimated by the pro-
posed model with the experimental records
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