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Fig.1. Notch specimen subjected to combined tension and torsion loading
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Fig. 2. Flow chart of proposed fatigue life prediction under variable amplitude multiaxial loading.
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(b)

Fig. 3. General geometry and dimensions for notched shaft specimens made of (a) 7050-T7451 aluminum alloy and (b) GH4169 nickel-based superalloy (all dimensions in mm).
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(a)                     (b)                     (c)  

Fig. 4. (a) proportional, (b) 45°non-proportional, (c) 90°non-proportional constant amplitude fully-reversed loading paths used in this study.
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(a)                 (b)                 (c)                 (d)                  (e)                
Fig. 5. Constant amplitude fully-reversed strain paths investigated in this investigation.
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(e)                                            (f)
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(i)                                              (j)

Fig. 6. Axial-torsional variable amplitude loading histories for load-controlled fatigue tests of 7050-T7451 aluminum alloy notched shaft specimens.
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                  (a)                                                (b)
Fig. 7. Axial-torsional variable amplitude loading histories for strain-controlled fatigue tests of 7050-T7451 aluminum alloy notched shaft specimens.
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(b)
Fig. 8. Comparison of experimental and predicted fatigue lives based on proposed multiaxial fatigue prediction methodology for (a) 7050-T7451 and GH4169 notched components under constant amplitude multiaxial loading and (b) 7050-T7451 notched components under variable amplitude multiaxial loading.
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