1202 KEBmESeRE $19% $5%, pp. 1202~1210, 1995

GR 30

A5459 TRAYAPY o3 BAdA B AR )

22k A ] w7}

:7::| :.‘;f-* . E%ﬁfaﬁ** o ;g/qlgl***
(19941 84 8% A<)

Nondestructive Evaluation of 2-Dimensional Surface Crack in
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H. Kim, T. Shoji and S. H. Chung

Key Words : Nondestructive Evaluation(v]s}z) 5 7}), ICFPD(AZ#%3 a{FHAda4),
Ferromagnetic Material (7} 2} 4 #]), Paramagnetic Material (2} 2} 4 A]), 2-
Dimensional Surface Crack 2z} 373}

Abstract

Aiming at nondestructive evaluation of defect with high accuracy and resolution,
ICFPD(Induced Current Focusing Potential Drop) technique was newly developed. This technique
can be applied for locating and sizing of defects in components with not only simple shape such
as plain surface but also more complex shape and geometry such as curved surface and dissimilar
joint. This paper describes the principle of ICFPD technique and also the results of 2-dimensional
surface crack in ferromagnetic metal(A508 CI. 1 steel) and paramagnetic metal(pure aluminum
and stainless 304 steel) measured by this technique. Results are that surface defects in each
specimen are detected with the difference of potential drop, and potential drops are distributed a
similar shape for each metal and each depth. The normalized potential drop (V},,/Vz)max. in the
vicinity of defect is varied with the depth of defect. Therefore, ICFPD technique can be used for

the evaluation of defect not only in ferromagnetic metal but also in paramagnetic steel.
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Fig. 1 Principle of the ICFPD. It is seen that a focused induction current is leaded on the
surface of metallic material beneath an induction wire, and the potential drops(V, and V)
are measured with a potential pick-up probe of which width is 4
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(a) Ferromagnetic moterial (A508(L [[ steel)
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;0.5,1,2.5,5, 10 (mm)
slit (width: 0.3 mm)
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(b) Paramagnetic moterial pure aluninum
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(c) Parmagnetic material (SUS 30 steel)

Fig. 2 The geometry of each slit specimen
Table 1 Chemical composition of A508 Cl. [[ steel, SUS 304 steel and pure aluminjium(wt%)
Steels C Si Mn P S Ni Cr Mo Cu N

A508 Cl. I 0.21 0.20 1.45 0.003 0.003 0.78 0.15 0.48 0.05 0.0088
SUS 304 0.08 1 2 0.045 0.003 10.5 20 - - -
pure Al

A1(99.5%)(Impurity ; Si+Fe: <0.3, Cu: <0.03)
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Table 2 Mechanical properties of A508 Cl. I steel, SUS 304 steel and pure aluminium{at room temperature}

Metal Yield stress Tensile strength Elongation Reduction of
(Mpa) (Mpa) (%) area(%)
A508 CL I 449 587 26.2 70.8
SUS 304 205 520 40 -
Pure Al - <120 - _
Digital Meter| §
Measurement Instrument
ACCURRENT  IN-PUT
gads supplying — Leads measuring
urrent potential drop
Induction wire

(a) Cross section of the front side

width: 1 inside ¢ : 2, outside ¢ : 4

(b) Induction wire on the bottom side

1. Acryl

. Electromagnetic shield wire

. Pick-up pin

. Induction wire

. Pressure spring

. Guide of pick-up pin

. Electric shield film

Fig. 3 Scheme of a potential pick-up probe(Ac.
probe) used in ICFPD
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Fig. 4 Block diagram of ICFPD measuring system.
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Cl. I specimen by ICFPD
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