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Applications of Focused Ion Beam in the Study on
Mechanical Properties of Micro/Nanomaterials

TIAN Lin, FU Qinqgin, SHAN Zhiwei
(CAMP-Nano, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract; Micro/nanomaterials refer to the materials or devices with their physical dimension or basic unit size in the
range of 10 nm to 10, 000 nm. It has been demonstrated occasionally and qualitatively that the properties of micro/nano-
materials exhibit the following characteristics: can not be achieved through extrapolating the knowledge system based on
their bulk counterpart; the traditional technologies and methods are insufficient to study them efficiently; multi fields are
always involved in the real applications of Micro/nanomaterials. These characteristics require the researchers to find and
develop new tools and methods continuously in order to fabricate, monitor, manipulate and test these materials effectively.
Dual beam focused ion beam (FIB) can not only be used to image, monitor and manipulate the materials but also has the
ability to etch samples to expected geometry and deposit materials for welding et al. at nanometer resolution. Consequent-
ly, dual beam FIB has become a powerful tool in the research of nanomechanics. In this paper, the state of the art applica-
tions of FIB in nanomechanics research will be reviewed. Its limitation and future development will be also discussed.
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Fig. 1 (a) indentation into an Al grain using aBerkovich tip!"*! | (b) flat punch fabricated by FIB, (¢) schematic of a compression test

of nanoparticles, and (d ~f) compressing a particle inside TEM!'?!
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Fig.2 (a) TEM sample of deformed Au particle fabricated by
FIB and (b) few dislocations can be observed in the sam-

ple in TEM image!'?!
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Fig.3 (a) schematic of a compression test of pillars, (b) taper free pillar'®! | (¢) single crystal Ni pillar fabricated by FIB,

and (d) the Ni pillar after compression
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