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EXPERIMENTAL STUDY ON INTERFACE STRENGTH
OF MICRO/NANO-MATERIALS AND
THEIR STRUCTURES °

SHANG Fulin¥  KITAMURA Takayuki 2  HIRAKATA Hiroyuki 2

1 MOE Key Laboratory for Strength and Vibration, Department o f Engineering Mechanics,
Xi‘an Jiaotong University, Xi'an 710049, China
2 Department of Mechanical Engineering and Science, Kyoto Un iversity, Kyoto 606-8501, Japan

Abstract  This paper reviews recent advances in experimental studiesn mechanical strength of small materi-
als with micro- to nano-meter scales. In particular, expermental systems and some testing methods developed by
the current authors are introduced for measuring the interface strength in small materials and low-dimensional
tiny components, and main experimental results are preserd as well. The testing methods discussed are: (1)
sandwiched cantilever method for evaluating the initiation strength of an interface crack in submicron Ims
deposited on substrates, (2) modi ed AFM method for measurihg the interface bonding strength between nano-
islands and substrates, (3) pre-cracking technique for mesuring crack growth along the interface, (4) a crack
initiation method for nano-components using special loading apparatus built in a TEM and capable of in-situ
observing the process of crack growth, (5) modi ed four-point bend method for measuring sub-critical crack
growth along an interface between submicron Ims under fatgue, and (6) a special testing method for creep
crack growth along an interface between polymeric Im and ghss substrate. From the results obtained, the
authors pointed out the merits of the above experimental mehods and their limitations. Meanwhile, the main
challenges and di culties in testing the interface strength of micro- to nano-materials and such tiny structures

are demonstrated, and several future research topics are dined.

Keywords  micro/nano-materials, interface strength, delamination, crack, experimental study
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