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Fig. 3 Strain field components (corresponding to the displacement fields in Fig. 2, under loading of 2009N)
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Fig.4 Schematic of the three-point bending specimen
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Tab. 2 Identified results of Young’s modulus and Poisson’s ratio under different loadings
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Application of Virtual Displacement Field for the Mechanical
Property Measurement of Graphite Material

GUO Bao-qiao"?, CHEN Peng-wan', XIE Hui-min*, DAI Fu-long®, Fabrice PIERRON?

(1. State Key Laboratory of Explosion Science and Technology, School of Mechatronical Engineering, Beijing Institute of Technology.
Beijing 100081, China; 2. AML, Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China; 3. LMPF, Arts et

Métiers ParisTech, Rue Saint Dominique, BP 508, 51006, Chalons-en-Champagne, France)

Abstract: Optical full-field measurement is now widely applied in modern experimental mechanics.
Mechanical constitutive parameters measurement, such as Young’s modulus and Poisson’s ratio are
first focused on displacement values based on typical loading experiment including tension test or
bending test combined with optical measurement (Moire technique and digital image correlation
technique), then the parameters can be identified by calculation by using the load and the strain
informations. In this paper, a so-called virtual displacement field method for graphite material
constitutive parameters identification is presented. Non-uniform deformation field on specimen surface
were measured by the digital image correlation technique, based on three-point bending test of
graphite material specimen. By selecting two groups of different virtual displacement field, elastic
parameters (Young’s Moduls and Poisson’s ratio) can be inversed. Results show that the elastic
parameters of graphite can be successfully identified by this method. Virtual displacement field
method has a good potential in further application of material mechanical behavior inspection.

Keywords: virtual displacement field method; photomechanics; constitutive parameters; inverse

problem; Non-uniform deformation field



