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Table 1 Size and serial numbers of ZnO nanowires

No. 1 2 3 4 5 6 7 8 9 10
b 130 195 260 292 357 422 487 552 58 6.17
h 150 206 263 319 375 432 48 544 6.00 6.00
L 2062 20.62 20.62 20.62 20.62 20.62 20.62 20.62 20.62 20.62

2 SUsEEAEERSH

Table 2 Parameters for short-rang interaction of ZnO

Species A(eV) p(A) C(eV ;\6)
0%-0% 9547.96 0.2192 32.0
Zn%*-0%" 529.70 0.3581 0.0
Zn** -Zn* 0.00 0.0000 0.0
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VIBRATION OF ZINC OXIDE NANOWIRES

Liu Saisai Wang Lifeng’
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract The vibration of Zinc Oxide (ZnO) nanowires is studied via molecular dynamics ( MD) simulation
and continuum theory. The size effect of equivalent Young's modulus and piezoelectric constant for the ZnO
nanowires are described by core-shell model. The equivalent tensile Young’s modulus of ZnO nanowires in polari-
zation direction increases gradually with the increase of the cross section size. The equivalent tensile Young's
modulus predicted by continuum theory is in a good agreement with the MD result. The equivalent bending
Young’s modulus also increases with the increasing cross section size. Meanwhile, the piezoelectric constants of
Zn0O nanowires are larger than that of piezoelectric ceramics. The piezoelectric constants of ZnO nanowires de-
crease with the rising of the cross section size. In addition, the vibration of the cantilevered nanobeam made of
Zn0 is simulated by MD. The vibration frequencies of a ZnO nanowire keep constant at different temperatures.
When the cross section size becomes larger, the vibration frequencies predicted by continuum theory get closer to

those obtained by MD well.
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