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Micromechanical Modeling of Viscoelastic Damping Mechanism in Carbon
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Nanjing 210016, China)

Abstract:In order to improve the stability of the rotor and explore new ways to replace traditional dampers,
this paper studies the method of embedding carbon nanotube (CNT) short fibers into the rotor blades and
enhancing structural damping by utilizing their viscoelastic slip effect. A micromechanical model is established
to analyze the CNT viscoelastic slip mechanism. Based on the interface critical shear stress and the applied
load, the slip behavior of CNT is analyzed, and an explicit expression between microscopic parameters and
macroscopic damping is derived. This model fully considers the influence of key parameters such as geometric
parameters and mechanical properties of CNTs on their damping effect. The results indicate that the damping
effect predicted by the model is in good agreement with the experimental results. By embedding CNTs, the
slip damping of the composite material can be significantly improved, reaching about 11 times the damping of
the matrix.
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®2 FAEKZFLETHCNTEBERHER (6=70 MPa, 7=
80 MPa)
Table 2 Effect of CNT aspect ratio on slip damping (o=
70 MPa, =80 MPa)

K& L./nm r./nm /DM 75
100 10 0.1 1 0.007 8
100 50 0.5 5 0.007 8
200 20 0.1 1 0.022 7
200 100 0.5 5 0.022 7
400 40 0.1 1 0.053 3
400 200 0.5 5 0.053 3
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A PR RBOG PR JEHOR 52 . DFoT g SRR,
AT T 114 B JE SR 5 A BR OT 4 B BHE = — 3K
IUE T B A A ROE . AE CNT T 32 2 far A 38 2111
FLagfar ), CNT 44K 52 & b RL Y BEJE 32 22 il B 14
A PR R MR e o RTT, 24 CONT BT 22 2% far i 3 11
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BRI THE AN . AR SCHFRAES T CNT
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