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Effective Way of Measuring K, by Means of ACPD Technique
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At Wigto] A9 9L wlXA) kvt 4 K3l 9§ AR WP FEZ ol 9EEA] g3 AZA =%
o RFAYAYE o] &3 AAH o2 FYIAUASTE AY s PH S VHY S Fol 2T F UEE AAE ASA
E AMES R wistE 23 s Aol

Abstract In order to develop an effective way of measuring the mode I stress intensity factor, K|, by the technique

based on the alternating current potential drop (ACPD), the effect of the magnetic flux in the air on the change in
potential drop due to load for both ferromagnetic and paramagnetic materials containing a two-dimensional surface
crack was investigated. Additionally the effects of the demagnetization and the crack length on the change in potential
drop were examined. In the case that the measuring system was designed to induce a large amount of electromotive
force, the amount of the change in potential drop due to load was shown to increase largely. Also the relationship

between the change in potential drop and that in X, was indicated to be linear without any treatment and it was shown

that the demagnetization had almost no effect on the change in potential drop. The change in potential drop did not
depend on the crack length but on the measuring system. For the application of the ACPD technique to determine X, .
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Fig. 1 Geometry of specimen
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Fig. 2 Schematic diagram of system 1
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Fig. 3 Diagram showing system 2
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Fig. 4 Diagram showing system 3
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Fig. 5 Diagram showing system 4
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Table 1 Four kind of experiment
Case Specimen Loading
A Not demagnetized Increasing
B Not demagnetized Decreasing
C demagnetized Increasing
D demagnetized Decreasing
Table 2 |Initial load, K, used
Material | Total crack K, MPa-m!/2
length(mm) Increasing load | Decreasing load
6.1 1.15 24.2
SNC439 9.5 1.16 24.3
13.1 1.26 26.3
6.1 0.58 11.1
A2017 10.4 0.66 12.4
12.8 0.60 11.2
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Change in potential drop with K, mea-
sured by systems 1 and 2 for not
demagnetized specimen with crack
length 6. Tmm
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Fig. 7 Change in potential drop with K, mea-

sured by systems 3 and 4 for not
demagnetized specimen with crack
length 6. Tmm
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Fig. 8 Change in potential drop with K, measured

by systems 1 and 2 for demagnetized
steel with crack length 6. Tmm
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Fig. 9 Change in potential drop with K, measured
by systems 3 and 4 for demagnetized
steel with crack length 6. Tmm
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Fig. 10 Change in potential drop with K, for
different values of crack length in
system 4
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Fig. 11 Electric circuit model of the measuring
system with a large amount of induced
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