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(57) Abstract: An anti-fatigue and safety regulation and control method for a service structure having an ultra-long service life in an
extreme environment, the method comprising: determining a fatigue fracture mode of a service structure in a long service life stage;
according to a defect-matrix interaction principle, obtaining a cracking mechanism of an ultra-high cycle internal fatigue defect in the
service structure in an air environment; considering environmental factors, clarifying an internal defect-matrix-environment interaction
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mechanism of ultra-high cycle fatigue under service conditions and acquire an environmental weakening coefficient; establishing a
theoretical model for ultra-high cycle fatigue service life prediction related to a defect-load-service life relationship under service
conditions; and on the basis of the concept of design/manufacturing integration, regulating and controlling material metallurgy and
manufacturing process parameters, structural strength design parameters, and structural service stress and environmental parameters.
The method can enhance the collaboration between design and manufacturing, shorten design and manufacturing processes, effectively
increase the fatigue resistance of materials and the structure, and ensure the long-period service safety of the structure.
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