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Abstract

We conducted investigations into the factors causing stainless steel spring failures, including visual inspections and

examinations of fracture and cross-sectional surfaces.

As a result, the cause of spring failure is thought to be the formation of cracks in the plating layer of the outer

surface layer due to the usage environment and aging, allowing chlorine, hydrogen, and other substances to

continuously enter the base material surface through these openings. As a result, the stainless steel's unique passive

film disappeared, causing oxidation and grain boundary cracking on the surface. Furthermore, repeated rotational

stress from the spring's operation kept being applied, which likely started the cracks at the grain boundaries and

caused them to spread into the base material, eventually leading to final fracture.

Based on the elemental composition analysis, Vickers hardness, and microstructure, the base material was

determined to be a spring steel of a cold forming austenitic stainless steel with strain induced martensitic structure.

From these results, it seems that this failure was caused by SCC(stress corrosion cracking) of the spring.
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