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Testing and Fitting of Internal Turning Force for Carbon
Fiber Reinforced Polymer Annular Structure
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Abstract; The internal turning force of carbon fiber reinforced polymer annular
structure is studied, and a turning force measurement system is established. The turning
force components of different directions under different turning parameters are tested. The
turning force measurementsare fitted with normal distribution which can avoid accidental
fluctuations. The traditional exponential mathematical model and the quadratic regression
mathematical model are used to fit the emprical fromula of turning force components of
different directions. The determination coefficients of the fitted emprical fromula are
calculated and analyzed. The results show that excpet the determination coefficient of the
emprical formula of depth-cutting resistant force fitted by traditional exponential

mathematical model is less than 95% ., other determination coefficients of different emprical
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formulas are more than 98%. Especially, the determination coefficients of the emprical

formula of main-cutting force and depth-cuttingresistant force fitted by quadratic regression

mathematical model reach 99. 7%. The fitting degrees of the turning force emprical formula

based on the two models are good, and the fitting data of regression empirical formula is

slightly more consistent with the measured data.

Key words: carbon fiber reinforced polymer; internal turning force; exponential model;

regression model; fitted emprical formula
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