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On the Algorithm of Material Configurational Force
Based on Digital Image Correlation Measurement

YU Ning-yu'?, LI Qun'
(1. State Key Laboratory for Strength and Vibration of Mechanical Structures, School of Aerospace, Xi’an Jiaotong University, Xi’an

710049, Shaanxi, China; 2. School of Geology Engineering and Geomatics, Chang’an University, Xi’an 710054, Shaanxi, China)

Abstract: The focus of material configurational mechanics is the free energy variation of a system due
to the defects (such as inclusion, cavity, dislocation, crack and plastic zone etc. ) configurational
(such as shape, size and position etc. ) evolution in material. In this study, nondestructive evaluation
of material configurational force in elastoplastic materials was carried out. The displacement
distribution of specimen was obtained through experimental measurement based on digital image
correlation. According to the definition of material configurational force formula, the distribution of
defect’s configurational force in elastoplastic materials was calculated. The methods are summarized
below: the displacement distribution of specimen is obtained through experimental measurement based
on digital image correlation; the strain and displacement differential are calculated through the
smoothed displacement by spline function technique; the surface stress distribution of elastoplastic
materials is calculated based on Ramberg-Osgood theory; the total strain energy density is evaluated
by integration of nonlinear strain-stress relation. The method proposed in this paper is applicable for
both common elastic materials and elastoplastic materials, and can be used to evaluate the material
configurational force for various defects and defect clusters.
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