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Development of Fatigue Damage Evaluation Method
for Composite Pressure Vessel using Acoustic Emission
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Abstract

Hydrogen energy is one of the clean energy sources, and is expected to be part of the next
generation of energy. Recently, many hydrogen stations for vehicles have been constructed
in Japan. These stations utilize Type-III composite vessels that are high intensity and
lightweight for hydrogen storage tanks. However, the inspection for fatigue cracks in the
aluminum layer is difficult because of the surface carbon fiber reinforced plastic (CFRP)
layer. In this study, the acoustic emission (AE) method was applied for the condition-
monitoring of the vessel. A bending fatigue test was conducted on a three-layered flat plate
simulating a hydrogen tank. The characteristics of the AE signals varied in accordance with
the damage type, and the AE signals of fatigue crack propagation were classified.
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