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Crack Propagation Prediction Method for Pressure Vessels Based
on Gray Neural Network Optimization
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Selfdight Optimization Analysis for High-pressure

Fully-wrapped Composite Cylinder

WU Ze-min' SONG Li-bin®> MA Yuan'
(1. College of Chemical Machinery Dalian University of Technology Dalian 116023 China;
2. China Special Equipment Inspection and Research Institute Beijing 100029 China)
Abstract Self-ight operation can effectively improve composite cylinder’ s antiHfatigue performance and car—
bon fiber utilization. Taking fully-wrapped composite cylinder with 140L volume and 35. 0MPa operating pres—
sure as an example the method of optimizing self-tight pressure was investigated including adopting the finite
element method to analyze the cylinder’ s self-tight operation. The results demonstrate that both DOT-CFFC
and ISO11119 standards can implement this self-tight optimization of the cylinder with over 34. 5MPa working
pressore; and after it the liner’ s bearing capacity of this 35. 0MPa fully-wrapped composite cylinder and the
fiber utilization can be increased by 42.1% and 38.7% respectively under the working pressure.

Key words storage tank composite cylinder self-tight analysis optimization analysis
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MA Zhao-yang' ZHENG Yun-hu’ JIANG Feng’

(1. Gansu Province Boiler & Pressure Vessel Supervision and Inspection Institute Lanzhou 730030 China;
2. College of Petrochemical Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract Based on neural network( NN) and gray prediction theory the gray NN prediction model for crack
growth rate was established and optimized. Application in practice shows that the modified gray neural network
model can greatly improve the prediction accuracy and it provides the reference for predicting the fatigue
crack growth and vessel’ s serving life.

Key words pressure vessel crack growth NN serving life prediction



