58, REE (ERBELTRP) —RBANEHEARE RS
ERAB TR TEHEM
BGRELEN R 1FNET ¥ 0L 0 AT Z AR &%

T AR ST KB IR T A R o BB SR A AR R R B TR AR T A T M
ELN PR R T 2 [ RN NG R B E R EAE
BN FRIIFDIRERNFE T RKRITEFRHERAR .
AR AT R W 1 SV B AR T A& 744 7 e SR B O T B
RREBESEN R IFMET HIFANEER XS E — N B ERMRZ
. AN ELRRAEENRAFERMA T S8 FER THEEEAH
TR & & R R R A S AR R 7135 5 # TR T
FERH Lekhnitskii N 77 0%, BIE AR 77 R 3R B — AN 3T AT
RIE, FRAENEAN TR ZHEEBRERRE. NTEE
T REEER TAWRESEA S MRS SRR AR SR
BN G A HHEHENTE. REXNETHZENEES

(Schrodinger) H Mk, XH kp Mt F%E, WA TN EHE
SETHHRTEMEEZN, B3] 1% EHUE B IS SN P2 RN
HIE LR TSHRENBETRIAN. BEath TNENEEGEE
T TS W ERE AR

59.5% M (RIBE /122 FT )—Extracting the Mechanical Properties
of 1D Nanostructures from Nanoindentation

The so-called one dimensional (1D) nanostructures or wirelike
nanoentities, such as nanowire (NW), nanotube (NT), and nanobelt (NB)
have attracted much interest in scientific community because of their
remarkable mechanical, electrical, thermal properties and potential
applications in wide variety of devices. The mechanical failure of 1D
nanostructures can lead to the malfunction or even failure of entire device
and 1D nanostructures may also have size-dependent properties.

Therefore, an accurate measurement of their mechanical properties is of
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critical importance when integrating them into nanodevices.
Unfortunately, the experimental measurements of 1D nanostructure
mechanical properties are often different and even contradicting to one
another. 1D nanostructure is highly flexural due to its large aspect ratio of
length to thickness. The bending and lift-off of NB form a localized
contact with substrate, which makes the Oliver—Pharr and Sneddon
methods inappropriate for 1D nanostructure indentation test. Because the
1D nanostructure/substrate deformation may have significant impact on
the force-indentation depth data obtained in experiment, the elastic
half-space model assumed by the Oliver—Pharr and Sneddon methods can
lead to erroneous predictions on the 1D nanostructure mechanical
properties. 1D nanostructure in indentation test can be susceptible to the
adhesion influence because of its large surface area to volume ratio. 1D
nanostructure/substrate contact and adhesion can have direct and
significant impact on the interpretation of experimental data. The
influence of 1D nanostructure/substrate contact and adhesion is analyzed

and methods of reducing such influence are also suggested.
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