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Study on fatigue strength and fatigue crack propagation properties of copper alloy
strips

Thesis Summary

Because of the rapid electrification of automobiles, copper alloy strips are being more used in
electronic devices and components. Since the copper alloy strips are exposed to vibration and shock
during driving, the high reliabilities of copper alloy strips are required, but fatigue properties of
copper alloy strips have not been well understood yet. Therefore, the purpose of this thesis is to
clarify the high cycle fatigue properties and the effect of mean stress and stress amplitude of those,
and fatigue crack propagation properties of copper alloy strips.

Chapter 1 summarizes the background and purpose of this study and previous research.

Chapter 2 describes the effects of the rolling direction and thickness of copper alloy strips on
fatigue strength. A test method was proposed to shorten the test time and to measure fatigue
strength stably and accurately in high-cycle fatigue tests. The fatigue test was conducted using the
method, and it was found that the fatigue life was longer when the loading was added in the
transverse direction to the rolling direction.

Chapter 3 describes the effects of mean stress and stress amplitude on fatigue properties of
copper alloy strips. New specimen geometries and testing methods were proposed, and the fatigue
strength lines were investigated, and the effects of surface electrolytic plating treatment on fatigue
properties were also examined. As a result, it was clarified that the fatigue strength line was close to
Elliptic line. Furthermore, it was found that the effect to fatigue properties of the surface plating had
a stronger relationship with the surface roughness.

Chapter 4 describes the effect of rolling direction on fatigue crack growth of copper alloy strips.
Visual inspection, image analysis, and DC potential difference method were compared to measure
the fatigue crack length, and fatigue crack growth tests were conducted by switching these methods
during crack growth. It was found that the crack growth of the rolling direction was faster than that
of the transverse direction.

Chapter 5 describes quantitatively the rolling direction dependence on fatigue crack growth. 3D
finite element analyses were carried out based on fracture surface analyses, and the driving forces
of fatigue crack propagation were compared. It was found that J-integral distribution in the
thickness direction was different depending on the rolling direction, and it affected the crack growth
rate.

Chapter 6 summarizes the results, conclusions, and future prospects of this study.






