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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. 2 The photo of AIS2000
(Advanced Indentation System)
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Table 2 The mechanical property results of the
reformer tube using AlS2000
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Table 3 The results from the AIS tests and tensile
tests of APl X60 pipeline steel

WA

(MPa)

)
&

= | A8

4750

4998 614.3 +D.

2132, 5 local) 24 ¥4
STE B9 Wi

B4o] sk

i
jincs
1o,
1o,
%

T
i)
e

o + e

=l
A
=2

N

I
o
e

oo ﬁé E A

il

I
2
o
u

2 off m
ol
o,
d
i

et

ﬂd
&3]
®

=
re
by
°
jins
>
ool
mlo

N
N
lo

R
<
ified
of
o
T
X
ofo
L

m o

J‘H

oo
B
oy *
I
o
N
N
o3l

ified
off,
ot
=

=
o
ALt b

it
o

o

=

i)
o
o
2
2
©
inss
>

Q%

N
of\
N
a=h



H o7 AXxEE A A 22 A A 4 5 (2002 8Y) 337

Table 4 The comparison of tensile properties obtained
by continuous indentation tests and tension

tests
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Fig. 3 The comparison of flow curves at
base/HAZ/weldment of main steam
line in power plant
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