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Application of D. C. Electrical Potential Method for Measurement
of J-R Curve by a Single Specimen

Tsuneo KODAIRA, Masakatsu MATSUMOTO, and Nobuya NAKAJIMA

Synopsis:

The fracture toughness tests at temperatures from —60°C to 100°C are conducted to develop the new
method for the generation of the fracture resistance curve (J-R curve) by a single specimen. The
three-point bend specimens with several configurations made of four kinds of nuclear reactor pressure
vessel steels are used and the crack extention is measured by the d. c. electrical potential method during
testing. From the results obtained, the following conclusions can be drawn:

(1) The relation between the potential difference (V,+4V)/V, and the ratio of crack extention (@,
+4a)/a, is a very little bit scattered regardless of the specimen size, type of steels or testing temper-

atures, when the specimen configurations are kept as the similar figure.

Where, @,, da, V, and 4V

respectively denote the initial crack length, the amount of crack extention, the initial potential and the
amount of potential difference. This relation is named here as the master curve.

(2) Then, the J-4a relation (J-R curve) can be developed using the load-deflection record by a
single specimen through the above mentioned master curve.
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Fig. 2. Details of specimen configurations.
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Table 1. Chcmical composition and mechanical properties of steels used.
Steel Chemical composition (%) 0.2% vyield strength Ultimate tensile
c Si  Mn P s Ni & Mo Cu (MPa) strength (MPa)
A A533B C1. 1 0.22 0.21 1.35 0.006 0.004 0.66 0.14 0.50 0.03 459.0 597.2
B A533B Cl1. 1 0.18 0.22 1.48 0.007 0.007 0.66 0.20 0.57 0.01 485.0 612.0
C A508 Cl. 3 0.18 0.27 1.35- 0.007 0.005 0.76 0.11 0.50 Q.04 483.5 618.8
D 21/,Cr-1Mo 0.16 0.29 0.54 0.013 0.007 0.04 2.13 1.0t 0.07 702.2 835.6
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Fig. 4. Relation between crack extension and
potential out put in case of fatigue crack growth.
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Fig. 10. Comparison of predicted R curve with
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