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Tab.1 Fatigue lives of each specimen when cracks reach critical length
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Tab. 2 Parameter values fitted from crack growth data for each specimen

R R CT 1 CT 2 CT. 3 CT 4
S5 m 3.165 2.946 3.132 2.923
Z K logC —19.363 —18.578 —19.335 —18.554
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Experimental study on prediction of fatigue crack
growth and residual life by using particle filter

YAN Gang, TANG Jian-fei
(State Key Laboratory of Mechanics and Control of Mechanical Structures, College of Aerospace Engineering. Nanjing University of

Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: This paper presents an experimental study on online prediction of fatigue crack growth
(FCG) and residual life (RL) by using particle filter (PF). According to ASTM standard, compact
tension (CT) specimens are manufactured and FCG experiments for Q235 steel are performed by MTS
fatigue test system. By embedding the conventional Paris model into the Bayesian framework, PF is
employed to online predict FCG in the future and update the estimate of RL with continuously
monitoring data from a crack open displacement (COD) gauge. Experimental results have validated
the feasibility and effectiveness of the PF-based online prediction method, demonstrating that PF can
not only give prediction results, but also their confidence intervals; with the increase of monitoring
data, the uncertainties of RL predictions are progressively reduced.

Keywords: fatigue crack growth; residual life; particle filter; online prediction; compact tension cou-

pon



