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Application of X-ray CT Technique on Study of C/C Composites
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Abstract In the present paper, the basic physics and imaging modes of the X-ray CT was firstly introduced,

and then its application on measuring the density, analyzing the porosity and determining the shape and distribution of

pores of C/C composites was reviewed. Meanwhile, the application of X-ray CT on the prediction of the mechanical

properties and the modeling of the crack propagation in C/C composites is introduced in detail.
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Tab.1 Comparison between densities measured by weighing and densities calculated from X-ray tomography

bt - il - > I -
py/g cm per/geem Dp /% p/grem™ Pcr/g em Ap /%
1 1.720 1.726 0.35 1.686 1.681 0.31
2 1.663 1.672 0.58 1. 660 1.678 1.1
3 1.691 1.702 0. 66 1.695 1.703 0.5
4 1.700 1.714 0.85 1.690 1.692 0.16
5 1.668 1.656 0.08 1.720 1.704 0.94
6 1.613 1.646 2.05 1.750 1.774 1.36
7 1.748 1.760 0.73 1.680 1.679 0.05
8 1.685 1.691 0.41 1.670 1.687 1.08
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Tab.2 Bulk density values obtained by different methods

g/cm’
R FEORAL wCT 2% uCT 0Bk pCT 0P
P2 W5E 16.1 pm 8.0 wm 4.0 pm
3D Bl 1.922 1.935 1.932 -
2D Bl 1.399 1.400 1.403 -
2D B2 1.469 1.495 1.499 -
2D Al 1.022 1.036 1.034 -
3D Al 1.881 1.903 1.895 1.898
CF 1 0. 503 0.729 0.716 -
CF3 0.794 0.783 0.779 0.766
CF5 0.572 0.576 - -
CF7 1.391 1.374 - -
Felt 1 1.036 1.019 - -
Felt 3 1.139 1.132 - -
Felt 4 1.309 1.315 - -
Felt 5 1.467 1.464 - -
Felt 6 1.528 1.525 - -
Felt 7 1.372 1.364 - -
Felt 8 1.518 1.527 - -
Felt 9 1.471 1.461 - -
Felt 10 1.455 1.458 - -
Felt 11 1.538 1.539 - -
Felt 12 1.508 1.489 - -
Felt 13 1.411 1.414 - -
Felt 14 1.226 1.209 - -
Felt 19 1.446 1.424 - -
Felt 20 1.432 1.422 - -
Felt 21 1.146 1.124 - -
Felt 22 1.222 1.210 - -
Felt 23 1.302 1.289 - -
Felt 26 1.303 1.278 - -
Felt 27 1.284 1.290 1.292 -
Felt 28 1.334 1.303 1.307 -
PPMC 1 1.556 1.572 1.567 -
PPMC 2 1.574 1.581 1.575 -
PPMC 3 1.563 1.565 1.562 -
PPMC 4 1.538 1.543 1.531 -
PPMC 5 1.610 1.601 1.596 -
PPMC 6 1.640 1.649 1.646 -
PPMC 7 1.676 1.675 - -

3 X 5%k CT R1E C/C EEMRIFLIREWN
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Tab.3 Pore volume fractions measured and compared from CT images on the three samples!*"!

- S 45 R CT B3 45 5
/g om™ LA/ % fLBE/ %
CCo 0.47+0.025 731.5 71.0
cCl 0.770.035 5842.0 49.2
ce2 1.52+0.045 20+2.5 22.8
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Tab.4 Elastic properties of C/C composite

author E, /GPa E,,/GPa E4;/GPa Vys Vi3 2% G,,/GPa G,3/GPa G,/ GPa
Sharma et al*7’ 54.6 55.1 61.5 0.07 0.07 0.08 9.42 8.97 8.47
Rao et all*8! 56.52 56.52 62.18 0.08 0.08 0.088 10.4 10.9 10.9
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PR (1, /Ly, 1y/1y) FLBR R EAL(S, ) SR
Lo R B IAAS LE (v) PO S ELHRE % Lb B ff 1 T3
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