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Elastic property prediction of 2. 5 dimensional woven structures

ZHENG Jun, WEN Werdong, CUI Hartao, GA O Jiarr hui

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Aétronautics, Nanjing 2100165 China)

Abstract: Based on the hypotliesis of rectangle and biconvex section shape of the yarn,
and different collocation between the-mner warp.and outer warp, thickness, section shape of
the same structure being considered especially;-a model for predicting the elastic property of
2. 5D woven composites, was'developed. To verify the elastic model, 62 samples of 2. 5D
woven composites with 6\various structures-were selected and the elastic properties were
measured. Experiment\results are in good agreement with the outcomes of the model. Fur
ther, it is shown that the difference between the inner warp and outer warp can’t be ignored

in predicting the elasti¢’property of 2. 5D woven composites.

Key words: —composites; 2. 5D woven; elastic property; prediction model
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Fig. 1 Yarn orientation micrograph of

Fig. 2 Geometry relation of warp yarn
five layer bend joint structure
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Table 1 Contrast between the prediction results and experimental results of 2.5 D woven composites elastic / GPa

Sam ple

Experiment  39.91 32.80 39.58 30.36 41.00 32.95 73.76 31.41 73.64 37.71 51.15 23.93

Prediction of
33.78 31.06 36.11 30.87 36.53 33.19 84.84 3502 105.00 37-36

other model

Error of
other 15.36  5.30 3. 06 1. 68 10.90 0.73 15,027 11.49\ 42.59 0.93
model/ %

Prediction of

39.31 32.23 40.63 33.27 41.16 34.37 67.23 34.52 \ 7170 37.13 56.34 25.79

this paper

Error of

1.50 1.73 2. 65 9:-58 0.39_ 4.31 8.85 9.90 5.51 1.54 10.15 7.77

this paper/ %
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Fig.3 Modulus of elasticity variation with
the density of warp
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