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Calculation method of stress intensity factor at the deepest
point of crack based on high order polynomial fitting
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(National Technology Research Center on Pressure Vessel and Pipeline Safety Engineering, Hefei General Machinery

Research Institute, Hefei 230031, China)

Abstract: In order to accurately calculate the stress intensity factor at the deepest point during the crack
propagation process of high-pressure vessels, a method was proposed for fitting the stress data with high-
order polynomials and then calculating the stress intensity factor. Taking the crack at the opening of a high-
pressure vessel as an example, based on stress data collected with varying data volumes, polynomial fitting of
varying degrees was employed to calculate the stress intensity factor at the deepest point of each crack depth.
The influence of polynomial degree and data collection volume on the calculation results was analyzed, and
the calculation results of this method were compared and validated against the linear interpolation method in
the literature. The research results indicate that as the increase of polynomial degree, the characterization
accuracy of the fitted curve improves, and the calculation results gradually converge and stablize. The relative

error between the calculation results using low-order (third-order) and high-order polynomial fitting shows an
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"inverted S" trend, with a minimum relative error of about —20%; As the amount of data increases, the

calculation results gradually converge, and the relative error of the calculation results under lower and higher

factor; computing method
0 3l
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data volumes shows a trend of oscillation attenuation, with a maximum relative error of about 7.1%; The
calculation results based on high-order polynomial fitting and piecewise linear interpolation are basically
factor at the deepest point during crack propagation.

consistent, indicating that this method has certain reliability and is suitable for calculating the stress intensity
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Fig.1 Some typical cracks
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Fig.7 Comparison of high-order polynomial fitting curves
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Fig.10 Calculation results of linear interpolation and high-order polynomial fitting
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