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1 Boron nitride nanotubes(BNNT)
2 Carbon nanotubes(CNT)
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4 Small deflection
5 Higher-order stresses
6 Symmetric rotation gradient tensor
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1 Differential quadrature method(DQM)
2 Functionally graded material(FGM)
3 Modified couple stress theory(MCST)
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Fig. 1. Schematic of double-bonded Timoshenko micro beams rein-
forced by CNTs and BNNTSs rested in an elastic foundation
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Table 1. Different nanotubes distribution of double-bonded

Timoshenko micro beams reinforced by CNTs and BNNTSs in-presence
of various multi-physics fields
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Table 4. The dimensionless natural frequencies changes for close circuit

double-bonded Timoshenko micro beam reinforced by BNNTSs rested in
an elastic foundation in-presence of electric field versus A/
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Table 3. The dimensionless natural frequencies changes for close circuit

double-bonded Timoshenko micro beam rested in an elastic foundation
in-presence of magnetic field versus ///
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Fig. 4. Effects of nanotubes and physical field properties on the natural
frequencies changes of double-bonded Timoshenko micro beam in-
presence of elastic foundation
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Fig. 2. The natural frequencies changes for double-bonded Timoshenko
micro beam reinforced by CNTs and BNNTSs in-presence of electric and
magnetic fields versus L/h
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Fig. 3. Effects of nanotubes and physical field properties on the natural
frequencies changes of double-bonded Timoshenko micro beam based
on MCST
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Fig. 6. Effects of nanotubes and physical field properties on the natural
frequencies changes of double-bonded Timoshenko micro beam
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Fig. 7. Effects of physical fields on the third natural frequencies chang-
es of double-bonded Timoshenko micro beam reinforced by CNTs and
BNNTSs without elastic foundation
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Fig. 5. Effects of nanotubes and physical field properties on the natural
frequencies changes of double-bonded Timoshenko micro beam with-
out elastic foundation
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Fig. 9. Effects of elastic foundation on the fifth dimensionless natural
frequencies changes of reinforcement micro structure without physical
fields based on MCST
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Fig. 10. Effects of nanotubes properties on the first dimensionless
natural frequencies changes of double-bonded micro structure without
Pasternak foundation and physical fields based on MCST
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Fig. 8. Effects of physical fields on the third dimensionless natural fre-
quencies changes of double-bonded Timoshenko micro beam reinforced
by CNTs and BNNTs without elastic foundation
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