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Development of carbon nanotubes with high nominal tensile strength by defect
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Shirasu, Keiichi

3,200,000

- CNT
CNT 700 1000Pa
CNT 10 GPa
CNT CNT

CNT

CNT
CNT CNT
CNT

In this study, carbon nanotubes (CNTs) were heat-treated under an
ethylene-argon gas mixture to repair hole defects and improve the nominal tensile strength of CNTs
by adsorbing pyrolytic carbon. It was found that the nominal tensile strength of the CNTs exceeded
10 GPa by heat treatment at a temperature of about 700° C and an ethylene partial pressure of 1000
Pa. Furthermore, molecular dynamics simulations were performed to evaluate the relationship between
the interlayer crosslinking, the effective tensile strength, and the nominal tensile strength of the

CNTs. It was found that the nominal tensile strength exhibited the highest when the proper amount
of interlayer crosslinking was introduced to break all layers of the multiwalled CNTs.
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