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J-R Curve Evaluation According to the Crack Length Measurement
Techniques Under Reverse Cyclic Loading
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ABSTRACT

J-R curve tests were performed on 1T compact specimens of SA516 Gr. 70 carbon steels
under reverse cyclic loading. A Direct-Current Potential Drop (DCPD) method, one of the
nondestructive techniques to detect flaw of structure, is being increasingly used for monitoring
crack initiation and stable crack growth in typical fracture mechanics specimens for J-R testing.
In many aspects this method is simpler than the unloading compliance method. The objective of
this paper is to evaluate the J-R Curve according to the crack length measurement techniques
under reverse cyclic loading. In order to prove the reliability and repeatability of the DCPD
method, the crack length measured by using DCPD method was compared to one determined
from unloading compliance.

Consequently, this DCPD method correlated well with J-R curves and crack extension me-
asurements determined from unloading compliance method.
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Table 1 Chemical composition of test material (Wt %)

C|S (M| P|S|[Cu|N|JCjA]|V]|MN
021 | 033 | 1.06 | 0019|0003 | 002 | 0.01 | 0.02 |0.031 | 0.016 | 0.004
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Table 2 Summary of tensile test results at 288°C
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. Specimen . . Percent
.1 Strain . | Offset Yield | Tensile .
Material Identification Elongation,
Rate Number Strength, | Strength, %)
' (MPa) | (MPa) °
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GrT0 | Static AL >
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Schematic diagram of the tensile test system
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Fig. 2 Schematic diagram of the J-A test system
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Table 3 Comparison of measured crack length and

predicted crack length

by crack length measurement

techniques
M ed DCPD &
casur Compliance DCPD
X Crack Error Error Offset Error
R dcycle/di Method Method
Length (%) (%) Method (%)
(mm) (mm)
(mm) (mm)
1 14.32 13.38 - 6.56 13.97 -2.44 14.30 ~0.10
-0.6 1/10 1052 9.40 -10.64 9.53 -9.41 10.40 -1.14
-1 10.99 10.34 - 591 10.38 -5.56 1052 -4.28
1/20 891 8.39 - 584 838 -5.95 850 -460
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Fig. 4 Comparison of cyclic CT J-A curves at 283C
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Fig. 5 Comparison of cyclic CT J-A curves at 288C
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