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a) surface crack specimen of ferromagnetic material (A508 Cl. III steel)
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b) blind crack specimen of paramagnetic material (SUS 304 steel)

Fig. l The geomethy of each specimen (unit of length: imm).
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Table 1. Electromagnetic properties of AS08 C1. II
steel and SUS 304 steel.

Sted | Meguetic | Specific | Conductivity|Skin depth at
material | permeability { (O/m) | 300 Hz(m)
ASB CLI |fervomagnetic| 30 06 x 1f 08
SUS 304 |paramagnetic| 102 | 18 x i) 76
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a) Cross section of the front side

width : 1 inside ¢ : 2, outside ¢ : 4
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b) Induction wire on the bottom side

1) : Acryl

2) : Electromagnetic shield wire
3) : Pick-up pin

4) : Induction wire

5) : Pressure spring

6) : Guide of pick-up pin

7) : Electric shield film

Fig. 2. Scheme of the potential pick~up probe used
in ICFPD(unit of length : mm).
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Fig. 3. The distribution of normalized potential drops

for each surface crack specimen at frequency
of 0.3kHz.
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(b) 90 degree crack

* Diffecence of potential drop *Dzﬂ‘erenoeofpotennaldtop
depended on the inclined angle (0 depended on the crack depth (c)
Vix= Via = Vax - Vi Vi = Vi = Vazr ~Vazr
del Vi = del Vi: = Viz= Viz

Fig. 4. Scheme of the induced current in the vicinity
of each surface crack and distribution of
potential drop at each measuring point.
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Fig. 5. The relationship between crack depth (c) and
normalized potential drop (del.V' 42/Vavg.) at
frequency of 0.3 kHz
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Fig. 6. The relationship between inclined angle (8),
of crack and normalized potential drop (del.V
a/Vavg,) at frequency of 0.3 kHz.
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Fig. 8 The distribution of the normalized potential
drop for each blind crack specimen at the
frequency of 0.3 kHz.
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for Nondestructive Evaluation,”

Evaluation of Surface Crack and Blind Crack
by Induced Current Focusing Potential

Drop(ICFPD) Technique

Hoon Kim
Korea Atomic Energy Research Institute (KAERI)

Abstract In the life management safety evaluation of constructs base on a fracture mechanics, the size of
defect is the very important parameter. ICFPD (Induced Current Focusing Potential Drop)technique has
been developed for detecting and sizing of defects that exist not only on surface but also inside and
interior of structural components. The principle of this technique is to induce a focusing current at an
exploration region by a straight induction wire through which an alternating current (AC)flows that has
constant amplitude and frequency. The potential distributed on the surface of metallic material is
measured by potential pick-up pins that are settled on the probe. In this paper, this NDI technique was
applied to the evaluation of surface cracks and blind cracks in plate specimens. The results of this study
show that in the case of surface crack, the distribution of potential drop is varied with the inclied angle
of surface crack, and the potential drops in the crack region and the crack edge region are varied with
the inclined angle and depth of crack. The distribution of potential drop for the blind crack is
distingulished from that for the surface crack, and the potential drop in the crack region is varied with
the depth of crack. '
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