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Experimental Verification of Fatigue Strength Properties under Non-proportional
Multiaxial Variable Loading and Improvement of Fatigue Strength Evaluation

Method

Itoh, Takamoto
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A fatigue life evaluation program for non-proportional multiaxial variable
loading has been developed. The IS method proposed by the principal investigators is used to
evaluate the stress or strain, and the waveform is divided by the Rain-flow method after converting
the multiaxial load to uniaxial load. The IS method is used to convert a multiaxial load into a
uniaxial load, and then the waveform is divided by the Rrain-flow method. When dividing the waveform

based on the Rainflow method, if data noise is included, the noise is treated as a maximum and/or a
minimum value, and the waveform cannot be divided properly. Therefore, in order to remove the
noise, a numerical algorithm that performs the 7-point approximation method was added to the
program. A improved program for fatigue life evaluation was developed by solving nonlinear equations

related to stress or strain using the Newton method.
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Fig. 1 Definitions of principal stress/strain range and mean principal value
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