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Research on Fatigue Damage Mechanism and Load Spectrum-Based Life
Prediction for Forging Press Frame Structures
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Abstract : As the core components for load-bearing and force transmission, the main frames of forging
machinery endure long—term cyclic dynamic loads and transient impact loads, making them prone to
fatigue damage and structural failure. This directly impacts production safety and equipment service
life. This paper takes frame-type hot die forging presses and column-type mechanical presses as
typical research subjects, systematically analyzing the stress characteristics and fatigue damage
evolution patterns of frame structures. Integrating material fatigue performance parameters with fatigue
cumulative damage theory, it proposes a life prediction process applicable to forging machinery
frames. Through analysis, this study aims to provide theoretical support and practical basis for frame
structural optimization, preventive maintenance, and remaining life assessment.
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