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Determination of Stress Intensity Factor by Means of
ACPD Technique for Ferromagnetic Materials
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Abstract

In order to determine the Mode I stress intensity factor (K,) experimentally by means of
the alternating current potential drop (ACPD) technique, the change in potential drop due to load
for a ferromagnetic material containing a two-dimensional surface crack was examined. The
cause of the change in potential drop and the effect of the magnetic flux on the change in potential
drop were clarified by using the measuring systems with and without removing the magnetic flux
from the circumference of the specimen. To remove the magnetic flux, a new measuring system
was made by utilizing the characteristic of coaxial transmission line. The change in potential drop
in the case without magnetic flux in the air was caused by the change in electromagnetic
properties near the crack tip due to magnetization. The relationship between the change in
potential drop and the change in K, was linealized by demagnetization and was found to be
independent of the crack length.
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Table 1 Chemical composition and mechanical properties of SNCM439
Chemical composition Wt. %

C Si Mn P S Cu Ni Cr Mo Fe
0.4 0.24 0.77 0.01 0.01 0.1 1.72 0.83 0.21 95.71
Mechanical properties

Yield strength MPa Tensile strength MPa Elongation % Hardness Hv
1000 1059 19 258
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Fig. 5 Arrangement of probes in three-point bending
Fig. 3 Geometry of specimen
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Table 2 Four kinds of experiments
Case Specimen Loading
A Not demagnetized Increasing
B Not demagnetized Decreasing
C Demagnetized lincreasing
D Demagnetized Decreasing
Table 3 Initial load, Ky, used
K” Mpa . ml/z
Crack length (mm)
Increasing load J Decreasing load
6.1 1.15 [ 24.2
9.5 1.16 ’7 24.3
13.1 t 1.26 26.3
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