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A Study on Mechanical Properties of Carbon Nanotubes
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Abstract

This paper presents

an overview of the mechanical

properties of carbon nanotubes. The

characteristics of carbon nanotubes were briefly introduced. We then present briefly the experimental
techniques used to measure mechanical properties and the results obtained by other researchers. A
carbon nanotube is too small to be pulled apart with standard tension devices. Manipulators should be
used for mechanical testing. We introduced manipulation methods using nanomanipulators under

field-emission scanning-electron microscope.
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Fig. 1 Application of carbon nanotube
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Fig. 2 Schematic of (a) beam bending with an
AFM tip, and (b) a pinned beam with a

free end[3]

Fig. 3 Carbon nanotube in highly configurati-
on[6]
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Fig. 4 Lateral force on SWNT rope as a function
of AFM tip position[9]

(b)
Fig. 5 SEM image of (a) MWCNT attached at
both ends on the AFM silicon tip surface

by electron beam deposition of arbenaceo-
us material, and (b) Fracture of two
individually loaded MWCNTs (A,D-before
breaking, B,C,E-after break-

ing)[10]
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(b)
Fig. 6 (A) Schematic showing the principle of
the tesile-loading experiment.
(B) Plot of stress versus strain curves
for individual MWNTs[10]
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er Photo detector

Cantilever

Fig. 7 Illustration of light lever sensor for

measuring forces

Apply Voltage

—|

(a)

Apply Voltage

(b)

Fig. 8 Change of (a) a piezoelectric ceramic

plate & (b) several piezoelectric
ceramic plates
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Fig. 9 Illustration of bonding process of carbon
nanotube at AFM tip
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