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Research on multi axial fatigue test loading spectrum formation
based on damage equivalent principle

ZHAO Yong-ming, SONG Ying dong

(College of Energy and Power Engineering,
Nanjing University of Aeronautics-and Astronautics, Nanjing 210016, China)

Abstract: A new ‘method based-on damage equivalent-principle was developed for multr
axial fatiguetest loading spectrum-formation=It could-beapplied to uniaxial stress destroying
mode with several dangerous positions under multi-axial loading. Firstly, the stain histories
of the mitial crack position'were'decompesed into a series of simple individual cycles by the
rair flow counting algorithm! Andthese cycles were divided into several groups by the stain
amplitude, then all the combinations of multr axial loading cycles were searched according to
the damage €quivalerit principle, and several constant multraxial loading cycles were found.
After these constant cycles were linked, the fatigue test loading spectrum was presented,
with the damage equivalent to the origin loading spectrum. According to the test of simple
structure, the method can assure the equivalent damage of the test spectrum and the origin

spectrum, and the operation is simple and feasible.
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Table 3 Predicted and experimental lives for LY12CZ
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Table 5 Predicted and experimental lives for LY12CZ
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