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REPAIR EFFECT OF EXTERNALLY BONDED CFRP ON PROPAGATION LIFE OF
FATIGUE CRACKS INITIATED AT IN-PLANE WELDED GUSSET JOINTS

Atsushi MATANO, Hitoshi NAKAMURA, Visal THAY, Takehiko TSUBOKAWA
and Takahiro MATSUI

Focusing on the fatigue cracks generated at weld joint of in-plane gusset welded joints, the delay in crack
growth life due to externally bonded CFRP, and effect of the prevention of the release of welding residual
compressive stress were experimentally verified. Fatigue tests were conducted, and the crack propagation
life were measured from 20mm to 40mm and more on the specimen with the in-plane gusset plate using
beach mark tests. The CFRP were installed using the vacuum assisted resin transfer modeling method
(VaRTM). Furthermore, the welding residual stress was measured by cutting method. Finally, the
experimental results and analytical results of the welding simulation based on finite element analysis were
compared. As a result, the fatigue test confirmed the propagation lives of all the repaired specimens by
externally bonded CFRP which satisfies the predetermined fatigue lives. The result also indicates that the
CFRP bonded on the specimens with in-plane gusset plates delays the crack propagation rate. In addition,
it was confirmed that the externally bonded CFRP prevents the release of the residual stress and has the
effect of delaying the crack growth in the area of compressive residual stress.
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