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Abstract 

Rotating bending fatigue tests were carried out for an aluminum oxide dispersion 
strengthening copper alloy at room temperature and 350°C in order to investigate 
the fatigue strength of a notched member at elevated temperature. The results 
were discussed based on the influence of oxidation at elevated temperature on the 
crack initiation and propagation behavior. At the fatigue limit, which was defined 
as the limit for fi-acture at stress repetitions of lo7, non-propagating cracks were 
observed at the notch roots of sharply notched specimens at both temperatures. 
The morphology of the crack at room temperature was ductile, while the ones at 
350°C was brittle due to surface oxidation. The fatigue limit for crack initiation at 
350°C decreased by brittleness of the surface oxide and softening of the matrix. 
On the other hand, the fatigue limit for crack propagation was higher at 350°C 
than at room temperature in spite of a decrease in static strength at 350°C. A thick 
oxide layer was observed around a non-propagating crack at 350°C. Therefore, 
the increase in fatigue limit for crack propagation at 350°C was caused by the 
suppression of crack propagation due to oxide induced crack closure. 

1 Introduction 

Pure copper and copper alloys have been used as materials for wiring harnesses, 
heat exchangers and so on because of their excellent properties of electrical and 
heat conductivities, corrosion and so on. However, their strength is not so high. 
Therefore, high strength copper alloys with the excellent properties of pure copper 
have been developed. For example, an aluminum oxide dispersion strengthening 
copper alloy not only has high electrical and heat conductivities, but also static 
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