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Construction Method of Non—uniform Residual Stress Field on TA19 Titanium

Alloy Turning Surface
SHI Yaowen', YANG Yinfei', DING Xiaocen', BAO Lu’

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China; 2. School of Mathematical Sciences, Nanjing Normal University, Nanjing 210023, China)
Abstract: A non-parametric construction method of residual stress field was proposed to characterize the non-uniform state of
residual stress on the turning surface. An XRD stress tester was applied to measure the residual stress of the intermittent turning
surface. By local linear geographic weighted regression method, a spatial variable coefficient model of the surface stress distribution
was established,and through the residual analysis, the fitting results of the spatial variable coefficient model with the polynomial
model and the Gaussian model were compared. The results show that the spatial variable coefficient model established by the LL-
GWR method has high fitting accuracy and is suitable for the construction of the non-uniform residual stress field on the machined

surface.
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