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i X BH H Study on mechanism of fatigue failure for helical steel cords

To clarify mechanism of fatigue failure for helical steel cords, bending fatigue tests,
macroscopic and microscopic observation, FEM analysis and dynamics analysis were
carried out for general steel cords, such as 19+8 X 7 construction,1 X 19 construction.

Following items were clarified.

(1) Cord bending was occurred in case of severe contact condition between wires. And
wire bending was occurred in case of slight contact condition between wires.

(2) Internal bending, core wire fracture, was occurred by increasing principal stress
due to contact pressure between inner wire and outer wire.

(3) Internal bending, both inner and outer wires fracture, was occurred by cord
bending due to contact condition among core wire, inner and outer wires.

(4) Fretting fatigue failure was obviously occurred at outer wires around neutral axis.

Micro relative slipping quantity is related to fretting fatigue.
(5) Each failure mode, mentioned above, was occurred ,related to bending stiffness of

helical steel cords. Index, bending stiffness of helical steel cords, was effective to
classify fatigue failure modes.
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