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Fig.1 Random medium and random void model (a) Gaussian random medium

(a=10pum, b =10pm); (b) Random void model (P =1% )
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Table 1 ~ The statistical results of porosity and void size for sample A and B
Sample Grade of void Length of void/pum Porosity/ % Average length/pm Average width/pm

All — 4.08 24.11 17.24

A 1 <50 2.08 18.51 15.12
2 =50 2.00 93.06 42.72
All — 4.20 27.00 18.86
1 <50 1.64 18.84 16.26

b 2 50 -200 1.42 84.70 44.51
3 =200 1.14 722.25 89.88
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Table 2 The determination of autocorrelation length

Autocorrelation length

Sample Grade of void
a/ pm b/ pm
All 5.7 4.1
A 1 4.4 3.6
2 22 10.1
All 6.4 4.46
1 4.5 3.8
B
2 20 10.5
3 170 21
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Fig.3 The comparisons between the models of sample A with grading and without grading

(a) model for voids of grade 1; (b) model for voids of grade 2;(c) superposed result of

(a) and (b); (d) the micrograph of sample A;(e) modeling result without grading
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Fig.4 The comparisons between the models of sample B with grading and without grading (a) model for voids of grade 1;
(b) model for voids of grade 2; (c¢) model for voids of grade 3;(d) superposed result of (a), (b) and (c¢);

(e) the micrograph of sample B; (f) modeling result without grading
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Random Void Modeling for Carbon Fibre
Reinforced Composite with Highly Dispersed Void Size

LIANG Xiang-yu, LIN Li, CHEN Jun, DING Shan-shan, LI Xi-meng

(NDT& E Laboratory, Dalian University of Technology, Dalian 116024, Liaoning China)

Abstract : Based on the random void model (RVM) proposed upon random medium theory and statistical method, the modeling princi-
ples of porosity in carbon fiber reinforced composite were investigated. The porosities of the samples were 4.08% and 4.20% and the
corresponding void length was in the range of 6. 34 —216. 78 um and 6. 34 —722.25pum respectively. The voids were graded according to
the length level. Model for each level was established. 2-D reconstructions were achieved by superposing models of all levels and com-
pared with experimental micrographic results. It shows higher geometric similarity between the modeling results and the experimental re-

sults, which would provide valuable references for the future numerical calculations.

Key words: carbon fiber reinforced composite; void; random void model; grading



