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Abstract 

An accurate estimate of the fatigue life of a submersible pressure hull is a 
valuable reference for the maintenance or construction. This work presents a 
novel means of estimating the low-cycle fatigue life of a submarine pressure hull. 
A finite element procedure is initially developed to determine the area of high 
stress and the strain spectrum of this area after the cyclic hydrostatic pressure 
loading is obtained. The Coffin-Manson non-linear experience equation 
associated with the strain-life method is then applied and combines the Miner 
damage accumulation rule to calculate the fatigue life. In so doing, the Rainflow 
counting method and the Newton-Raphson method are applied to simplify the 
diving load history and derive the Coffin-Manson non-linear experience 
equation. Finally, a submarine pressure hull is considered as an illustrative 
example to predict its fatigue life. The estimated schedule of fatigue life 
developed herein can provide the structural designer and the operator of the 
submersible pressure hull with an effective tool for both design and periodical 
maintenance. Estimates schedule can also provide a valuable reference for 
renovating the submarine. 
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