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Abstract

Regarding Tube A, the investigation found peeling and cracks on the outer surface layer, observed near areas where damage

had occurred. From this, it seems the cause of the damage was that the tube was crushed by an external force (compression),

causing tensile stress to concentrate at the bent ends, which led to tiny cracks in the surface layer. Also, dents in some of the

bent areas suggest that the material underwent plastic deformation, indicating that the tube was likely used in an environment

with long-term excessive stress or repeated stress over time.

Regarding Tube B, the investigation showed that the fracture surfaces and resin degradation patterns propagated

semicircularly from the inside, suggesting that both stress and resin deterioration contributed to the damage. Additionally,

continuous damage marks were observed on the inside, which seemed to be due to changes in the fluid properties passing

through the tube, such as physical damage caused by foreign particles. Also, the areas where leaks were confirmed were around

the connected piping, and white deposits were seen as well, indicating that the fluid, possibly containing foreign matter, might

have stagnated or caused turbulence there, locally damaging the inner wall surface.
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