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Abstract: The bending properties of composite sandwich sheets embedded with magnetorheological
elastomer smart grid units were theoretically and experimentally investigated. A model was proposed to
predict the bending characteristics of such sandwich sheets using the first-order shear deformation theory,
energy technique, minimal potential energy principle, and the orthogonal polynomial methodology. After
the total strain energy was obtained, the governing equation of the structure was deduced. As a result, the

elastic bending deformation of such a sheet under the cantilever boundary subjected to the linearly
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distributed load can be successfully solved. When the preparation work of the upper and lower panels and

the magnetorheological elastomer grid functional core was completed, the structural bending deformation

was tested at different magnetic induction amplitudes and magnetic field control regions, based on an

established test platform of such a specimen. The verification results showed that the maximum calculation

error of the theoretical model did not exceed 8.2%, which was within an allowable error range. Hence, this

model is trustworthy to predict the bending characteristics of such composite sandwich structures. It was

also found that with the increase of the internal magnetic field amplitude and the number of magnetic field

control regions, the structural bending resistance can be further improved by about 15%—21%.

Keywords: magnetorheological elastomer; smart grid; bending property; composite material;

sandwich sheet
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a. =80 mm, b, =80 mm, h, =2 mm,
E. =120x10> MPa, G, =3 x 10°> MPa,
ve = 0.25, pe = 7 800 kg/m?

agh =278 mm, bgp = 13 mm, hge = 1 mm
Mz Eg, = 110X 10> MPa, Gy = 2.5x 10> MPa
Ugb = 0.4, pgp, =2 500 kg/m?

ay =80 mm, b, =80 mm, h, =5 mm,
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