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Abstract In order to determine the mode I stress intensity factor (K,) by means of the alternating current potential

drop(ACPD) technique, the change in potential drop due to load for a paramagnetic material containing a two-
dimensional surface crack was examined. The cause of the change in potential drop and the effects of the magnetic flux
and the demagnetization 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. The change in potential drop was linearly
decreased with increasing the tensile load and was caused by the change in conductivity near the crack tip. The reason
of decreasing the change in potential drop with increasing the tensile load was that the increase of the conductivity
near the crack tip due to the tensile load caused the decreases of the resistance and internal inductance of the specimen.

The relationship between the change in potential drop and the change in K, was not affected by demagnetization and

was independent of the crack length.
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Table 1 Chemical composition and mechanical
properties of A2017

Chemical composition
Si{Fe|{Cu{Mn{Mg|Cr|Zn| Ti {ZrtTi] Al
0.73]0.31}3.92|0.68/0.54(0.02{0.04(0.02{0.03193.71

Mechanical properties
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Table 2 Four kinds of experiments

Case Specimen Loading
A | Not demagnetized Increasing
B Not demagnetized Decreasing
C Demagnetized Increasing
D Demagnetized Decreasing

Table 3 Initial load, K, used

Total crack K, MPa - ml/2

length(mm) Increasing load | Decreasing load
6.1 0.58 11.1
10.4 0.66 12.4
12.8 0.60 ‘ 11.2
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