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Crack Monitoring Program for Fatigue Crack Growth Rate Test
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Abstract

The article described an application of LabVIEW software to develop a crack monitoring program
for fatigue crack growth rate test. The program calculates a crack length from specimen’s compliance that
is defined as a ratio between strain at the midpoint of the specimen’s back-face and load. The structure
of a program is composed of 1) a part for configuring a test, 2) a part for acquiring and saving load and
strain signals, 3) a part for counting loading cycles, and 4) a part for calculating a crack length from
compliance, which is considered only a compact tension specimen. Test was conducted on specimen
made of made of SA 516 Grade 70 carbon steel under fatigue load with load ratios alternated between
0.1 and 0.7 for every crack length increment about 3 mm. Crack length measured by a microscope (after
test finished) and that calculated from a program were used in assessment of a test system. The analysis
shows that the current test system can monitor a crack length with an accuracy of 5.2% of a thickness-
averaged crack length, and has a resolution of 0.19 mm or better at 95% confidence for an average crack
length from 13 to 30 mm.
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