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aluminum-lithium alloy laminates under single-peak compressive overload
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Abstract: As a new type of aviation material, fiber/aluminum-lithium(Al-Li) laminates are significantly threatened by fatigue
cracks. In other words, fatigue cracks are the “fatal killers” , which leads to their failure. The combined effect of service overload
and laminated structure leads to bridging-overload interaction phenomenon, which makes the crack growth mechanism complex and
performance characterize difficult. To solve this problem, the crack growth behavior in fiber/Al-Li laminates under fatigue single-
peak compressive overload are analyzed and predicted, which is under typical flight loading condition. Firstly, according to the
loading characteristics from Mini-Twist spectrum, fatigue crack growth tests under constant amplitude fatigue loading and single-
peak compressive overload conditions with varying overload ratios are designed and conducted. Secondly, a comparison of the
(a-da/dN) data under constant amplitude fatigue loading and single-peak compressive overload with different overload ratios is

made, which is under the same stress level. By analyzing the data, it finds when the overload ratio is greater than a certain value, the
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crack growth rate of the laminate shows a significant accelerated growth effect. Thirdly, based on the characteristics of crack growth

for laminates, the equivalent crack length model of crack growth is improved for laminates. By combing with the incremental plastic

damage theory, crack growth rate under fatigue compressive overload is characterized. And a prediction model of fatigue crack

growth for fiber/metal laminates under single-peak compressive overload is established. Finally, the effectiveness of model is

validated by comparing with the experiment data.

Key words: fiber/aluminum-lithium laminate; single-peak compressive overload; fatigue crack; accelerated growth effect;

performance prediction
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