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Fig.1 C/C composite specimen in compression test
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Fig. 4 Strain field of C/C composite specimen under compression load(U,=0. 2009mm)
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Fig. 6 Finite element model and boundary
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Tab.1 Initial values and boundaries of parameters to be identified for mechanical properties of C/C composite
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Fig. 7 Evolution process of multi Island genetic algorithm
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Tab. 2 Comparison between standard experimental results and the identification results of parameters
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g.8 Simulated strain field of C/C composite specimen under compression load (U, =0. 2009mm)
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Identification of mechanical parameters of C/C
composite basedon strain field data

GAO Bo', GONG Wenran®?, WANG Long?, SU Yunquan’, YANG Qiang'
(1. National Key Laboratory of Science and Technology for National Defense on Advanced Composites in Special Environments, Harbin
Institute of Technology, Harbin 150001, Heilongjiang, China; 2. Beijing Institute of Structure and Environment Engineering, Beijing

100076, China)

Abstract: In this paper, a method to identify multiple mechanical parameters of C/C composite by a
single test, based on the results of full-field strain measurement of the specimen with complex
configuration by DIC (Digital image correlation) , is proposed. The complex configuration specimen is
used to make the full-field strain sensitive to different material parameters. The finite element model
is built under the same test conditions, the material mechanical parameters to be identified are taken as
the design variables, and the deviation between the simulated strain field results and the test results is
regarded as the objective function. The parameter identification model is constructed by multi-island
genetic algorithm, and the singular value decomposition is used to reconstruct the strain field obtained
from the test to reduce the noise. The results show that although the strain field obtained from the
test is different from the distribution characteristics of the results of finite element simulation, the
error of strain identification accuracy in the loading direction remains within 4%. Singular value
decomposition can improve the identification accuracy of elastic modulus perpendicular to the loading
direction. Compared with the standard test results, the identification error is reduced from 33.12% to
4. 48%. The above research provides a reference for the establishment of high-throughput test
methods for composites.

Keywords: C/C composite material; parameter identification; singular value decomposition; digital

image correlation



