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Study on Tensile-torsional Mechanical Properties and Failure Stress Regression Model of Nylon Materials
Yu Qiu*, Li Shuncai® *,-Wu Chunli’, Shao Minghui*
(1. School of Mechanical and Electrical Engineering, Jiangsu Normal University, 221116 Xuzhou, China ;
2. JSNU-SPBPU Institute of Engineering, Jiangsu Normal University, 221116 Xuzhou, China)

Abstract : Acoustic emission detector and electronic.tension-torsion testing machine were used to measure the sound velocity
value and perform tension and torsion combination experiments on nylon6 (PA6) and nylon66 (PA66) under different loading rates.
The sound velocity and the axial force-axial displacement curves, torque-torsion angle curve of the specimen under the correspond-
ing loading rate were obtained. Based on the theory of plane stress state and by the maximum axial force and the maximum torque
collected by the test, the failure stress and failure direction of the material under various loading rates were calculated. Based on the
least squares method, the multivariate regression model of material failure stress on the material density, sound velocity, tensile and
torsional loading rate was obtained. The experimental results show that with the increase of tensile and torsional loading rates, the
failure stresses of PA6 and PA66 trends vary greatly. The correlation coefficient values of the established multiple regression models
are higher than 0.80. According to the established regression model, the failure stress at a given loading rate for the same kind of ny-
lon material can well be predicted and the destructive experiments are not needed.

Keywords : nylon material ; tension and torsion combination deformation ; failure stress regression model ; loading rate ;

sound velocity
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