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Abstract: The elastic constants for three kinds of aviation composite materials were measured using
digital image correlation method (DICM) and the feasibility of DICM measuring elastic constants for
aviation composite materials detailedly was studied. By theoretical analysis of DICM and proposing
measuring method according to ASTM, the strain measurement precision could reach 25ye. It meets
the test requirement of aviation composite materials. The elastic constants for three different compos-
ite materials were measured by DICM and strain gauge method simultaneously, the results of the two
methods are consistent. It demonstrates that DICM can measure the strain of aviation composite mate-
rials accurately.
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Fig. 1 Basic principle of digital image correlation method (a)reference image; (b)target image
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Fig. 2 In the condition of no applied load, the two images at different time (a)t=0;(b)¢=10s
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Table 1 The test results
Transverse  Longitudinal ~ Transverse  Longitudinal
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pixel pixel pe pe
Max 0.0092 0.0059 158 241
Min —0. 0082 —0.0042 —96 —164
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Fig.3 The schematic of average strain test
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Table 2 The parameters of samples

Specimen number Material Fiber form Loading method
1 5228 A/CCF300  Unidirection 0° tension
2 5224/CCF300 Unidirection 0° tension
3 5228 A/CF3031 Fabric 0° tension
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Fig. 4 The samples preparation and the area of image acquisition
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Fig. 5 The experiment setup of DICM
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Table 3 The comparison of the measured elastic constants

Elastic modulus Elastic modulus Relative errors Poisson’s ratio Poisson’s ratio

Specimen Relative errors of
measured by measured by of elastic measured measured by
number Poisson’s ratio/ %
DICM/GPa strain gauge/GPa modulus/ % by DICM strain gauge
1 144. 8 144 0.56 0.33 0. 31 6.5
2 130 135 3.70 0.29 0.29 0
3 57 61 6. 60 - - —
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