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Relationship between Fatigue Crack Growth Rate and Total Acoustic
Emission Counts per Cycle

by

Kang Yong Lee*, Hyung Kyu Kim**

Abstract

A new relationship between total acoustic emission counts per cycle and crack growth rate is
derived in terms of stress intensity factor to explain the acoustic emission behavior due to fatigue
crack growth.

The experimental results of the total acoustic emission counts per cycle obtained from aluminium
5,000 series alloy specimens are compared with the theoretical values.

Both experimental and theoretical total acouctic emission counts per cycle result in the linear
relationship to the crack length.
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Fig. 2(b) Fatigue test specimen
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Table 2 Fatigue load ranges for specimens
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Fig. 5 Crack growth rate (da/dn) as a function of
stress intensity factor range (4K) for A
specimen
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Fig. 7 Experimental total acoustic emission counts per cycle (dN/dn) vs. crack growth rate (da/
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Table 3 Comparison between slopes of curves about total acoustic emission counts per cycle (dN/
dn) vs. crack length (a) obtained from experiment, present theory and Lindey, etc.

equation
Specimen Classification { A Specimen 1 B Specimen
Load Range  (kN) | 0.5~5.4 0.5~5.0 | 0.5~5.4 0.5~5.0
Experiment 0.210 0.218 0.217 0.228
Slopes Present theory Eq. (15) 0. 208 0.225 0.213 0. 229
Lindley, etc.® Eq. (2) 0.153 0. 166 0. 160 0.175
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Fig. 10 Comparison between total acoustic emission counts per cycle (dN/dn) vs. carack length(a) of
experiment, present theory and Lindley, etc. equation results for B specimen
(a) P=0.5~5.4kN (b) P=0.5~5.0kN
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