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Fig.4 Speckle field using calculation (a)before deformation(ON) ; (b) after deformation( 1000N )
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Fig.5 Displacement field calculated from DIC
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Evaluation of Mode I Stress Intensity Factor of Aramid Fiber

Composite Materials Utilizing Digital Image Correlation Method

HAO Wen-feng1 ,  CHEN Xin-wen',

DENG Li-wei',

WANG Xiang', YAO Xue-feng’

(1. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Beijing Institute of Aeronautical Materials, Beijing

100095, China; 2. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract: Digital image correlation method was used to study the fracture performance of aramid fiber composites. The principle of the

digital image correlation method was described, and the relation between the crack tip displacement and the stress intensity factor was

deduced using least squares fitting. The optical measurement system of digital image correlation method was established, and the full

field displacement of the single-edge crack specimen was obtained experimentally. The stress intensity factor was extracted from the dis-

placement field, and the effects of the number of terms, subset size and subset spacing on the calculation results were analysed. The

results show that increasing the number of least squares fitting terms and reasonable selection of digital image correlation subset size im-

prove the accuracy of calculated stress intensity factor.

Key words: aramid fiber composite materials; digital image correlation method; stress intensity factor; crack



