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Nondestructive Advanced Indentation Technique:
The Application Study from Industrial Structure to Nanomaterial
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Abstract The continuous indentation techniques are one of the most effective methods to nondestructively estimate
mechanical properties. There are many applications in various dimensions of materials from macro-scale, through
micro-scale, even to nano—scale range. The macro-range technology of kgf-load level is now focused on the evaluation
of tensile properties and residual stress of bulk materials, for example, used in conventional load-bearing structures
and in—use pipelines. The technology and the apparatus were successfully developed by a domestic research group.
The micro-range technology of gf-load level can be applied to investigate some property-gradient materials such as
weldment. Because it has better spatial resolution than the macro-range technology. The nano-range technology (called
nanoindentation technique) of mgf-load level is basically used to evaluate hardness and modulus of micro- and
nano-materials. Moreover, many researches are going on to measure tensile properties and residual stress. The
nanoindentation technology is easy to be applied to the various fields, such as semiconductor devices, multiphase
materials, and biomaterials, though other methods are too difficult to be applied due to dimensional or environmental
limitations. On the basis of these accomplishments, the international and the domestic standards are being established.
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Fig. 1 The schematic diagram of a load—depth curve

Table 1 The classification of continuous indentation technigue according to applied load range
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Fig. 2 The photo of AIS2000
(Advanced Indentation System)
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Table 2 The mechanical property results of the
reformer tube using AIS2000

40000412t | 70,000A12¢
=4 A1
AFE A AHEXY
FERE MPa) | 327 400 632
JQAZAE MPa) | ol 861 772
77 e 5 03 0.28 0.09

Eg HjEo)A do)Z ARZ AMEEHL = APL X60
ANEE GE Power System AM] 21F)dl] o)) w]=aA]d)

A (F) ZRE2A L AP7NE S8 AFEA

2 B7H) 2ot @A ASAE HE wE o)
A A3 dlael 2Ae FHes WY S
T AL dRAFoR TAHY WEE A @
Mool AREo} WAl A BHE W ¢ A=
718e) Apel AEE Ageltk olel & Fge] A4

o8 ARER 1 A7 Table 3¢ YRt Fol

A W s o] PRAES QPBE BF 23R

Table 3 The results from the AIS fests and tensile
tests of APl X60 pipeline steel
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Fig. 3 The comparison of flow curves at
base/HAZweldment of main steam
line in power plant
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