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Effect of Boundary Conditions on Reliability and Cumulative
Distribution Characteristics of Fatigue Failure Life
in Magnesium Alloy
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Abstract In this paper, the effect of the boundary conditions on the reliability and the cumulative distribution
characteristics of the fatigue failure life is analyzed in a magnesium alloy AZ31. The boundary conditions are
specimen thickness, stress ratio, and maximum fatigue load. The statistical data of the fatigue failure life are
obtained by fatigue crack propagation tests under the detail conditions for each boundary condition. The
3-parameter Weibull distribution is used to analyze a statistical characteristics of the fatigue failure life in
magnesium alloy AZ31. It is found that the statistical fatigue failure life is long in the case of a thicker
specimen, a larger stress ratio, and a smaller maximum fatigue load. Under the opposite cases, the reliability on
the fatigue failure life is rapidly dropped.

Key Words : Magnesium alloys, Fatigue failure life, Reliability, Weibull distribution, Specimen thickness, Stress
ratio, Maximum fatigue load
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3—parameter Weibull distribution

Cumulative probability of failure (%6)
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