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The changeable mechanical response of the water-filled carbon nanotubes under the electric field is 

studied by the molecular dynamics simulations. The results reveal that the mechanical properties 

including the elastic modulus and the critical buckling stress can be enhanced through encapsulating 

the water molecules. Especially after introducing the electric field, the mechanical properties of the 

water-filled carbon nanotubes will further grow with the intensity increases due to the ice-like 

configuration of the water molecules. Moreover, it is found that for a water-filled carbon nanotube 

with an initial compressive deformation resisted by a spring, its height can be changed via adjusting 

the intensity of the electric field. The present research can provide valuable guidance for designing 

the controlling nanoequipment. This work has been supported by the NSFC (11232003, 11272003), 

the 111 Project (B08014), the 973 Program (2010CB832704, 2011CB013401), the Fundamental 

Research Funds for the Central Universities and China Postdoctoral Science Foundation. 
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