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ABSTRACT: The paper aims to propose a life prediction method synthetically considering the influence factors of fatigue
strength. The proposed comprehensive fatigue strength factor K, was adopted to consider the effects of stress concentration, size
and surface state on fatigue strength. Based on S-N curve method, Goodman equation was used to modify the average stress.
Miner theorem was used to accumulate the fatigue damage. And a fatigue life prediction method suitable for mechanical struc-
tures was proposed. The constant amplitude and variable amplitude displacement controlled bench tests for a complex structural
helical spring were carried out. The stress response history of the key dangerous point was obtained by elastoplastic finite ele-
ment analysis. The proposed method was validated by the results of bench test, and the prediction errors were within a factor of
2. The proposed method can predict the fatigue life of mechanical structures well.
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Tab.1 Material parameters of 60Si2CrVA
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Tab.2 Loading parameters and fatigue lives of bench tests
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Fig.3 Fatigue crack initiation position of helical spring
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Tab.3 Damage parameters of key dangerous points

JEWES TRe o,/MPa n/MPa oS /MPa
S1 341 660 528
S2 363 694 579
S3 412 610 612
S4 535 535 751
S5-1 297 722 485
S5-2 531 531 743
S6-1 248 710 401
S6-2 525 525 731
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