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Fig.1 Schematic diagram of calculation template
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Fig. 2 (a) Slice of aluminum foam (b) 3D image reconstructed from slices of aluminum foam
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Tab.1 Computational statistics of 3D correlation simulation

WA A3 7% I K AE e/ ME ¥i{E YA 4t - o

(BF B B B W2EURFD) HxT B b2
0.8 0. 824 0.770 0.785 0.015 1.908% 0. 005
1.1 1.113 1. 087 1. 095 0. 005 0.493% 0.002
2.5 2. 665 2.323 2. 450 0. 002 0.087% 0. 155
3.2 3. 250 3. 200 3.215 0.015 0.479% 0. 004
4.9 4.925 4. 898 4.905 0. 005 0.111% 0.002
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Tab. 2 zdisplacement of slice yz when =3

)

P 1 2 3 1 5 IS

1T

5 4.405 4.353 4. 462 4. 384 4. 451 4. 287

4 3.796 3. 487 3.59296 3. 45625 3.432 3. 430

3 2.575 2.609 2.5551 2.47423 2.642 2.570

2 1.720 1.695 1. 64789 1.65273 1.641 1.715

1 0. 887 0. 831 0. 849 0. 801 0. 825 0. 857
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Tab. 3 =displacement of slice xz when y=3
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5 4. 405 4. 387 4.462 4.465 4.602 4. 287

4 3.511 3.519 3.593 3. 449 3.438 3.430

3 2.521 2.694 2.555 2.582 2.478 2.570

2 1.713 1.694 1. 648 1. 880 1.813 1.715

1 0.720 0.826 0. 849 0.764 0.824 0. 857
A A i i A

il A A A \
A A A A l‘ A A I ‘- i
A A : A '| A A [l T A
| | |
§ i i (] A
- ' b b
(a) (b)

B3 (a) a=3 0 yx PJH ~ bR E (b)) y=3 i xx YITH = J7 [ P 1785 K it 5]
Fig. 3 (a) =displacement vector of slice yx when =3 (b) =displacement vector of slice xz when y=3
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Fig. 4 Theoretical deformation diagram of self-weight of object
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Fig.5 (a) Displacement vector of xy slice when x=L/2 (b) Displacement vector of yz slice when =0
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Fig. 6 Reverse schematic diagram of object
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Fig. 7 (a) Displacement vector of xy slice when 2=1./2 (b) Displacement vector of yz slice when x=0
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Internal 3D Displacement Analysis using
Digital Image Volumn Correlation Method

NIU Yong-qiang'?, HU Qiu-shi's YAN De-ying®, LIU Gui-quan?,
HU Xiao-fang', XU Feng', MIAO Hong', ZHANG Zhong’

(1. Key Laboratory of Mechanical Behavior and Design of Chinese Academy of Sciences, University of Science and Technology of China,
Hefei 230027, China; 2. Department of Computer Science, University of Science and Technology of China, Hefei 230027, China;
3. National Center for Nanoscience and Technology, Beijing 100080, China)

Abstract: 3D digital image volumn correlation algorithm was improved based on traditional 2D DIC
method, and applied to calculate the internal 3D displacement of an object. Original 3D image was a
reconstructed image obtained from SR-CT experiment, and the deformed 3D images were computer
simulated images subjected to known deformations. A special 3D sub-pixel algorithm based on gray-
level gradient was proposed to determine the sub-pixel displacement, and the 3D gray-level gradient
function was presented. The process of 3D DIVC is described in this paper, and the validity of the
algorithm is verified.

Keywords: digital image correlation; 3D digital image volumn correlation; 3D displacement; gray-level

gradient algorithm



