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Abstract: An investigation is reported in which a geometric model based upon analyzing micrographs
of sections for 3D angle-interlock structural composites was developed. The rectangular cross-section
of the warp and the convex cross-section of weft were assumed in the geometric model. T he predicting
equations of equivalent engineering elastic constants were worked out according to variable parameters
including seven structural parameters and elastic constants of fiber and resin using the stiffness aversa
ging method and the geometric model. Equivalent engineering elastic constants predicting software of
3D angle-interlock structural composites were programmed, which provides three choices of weave
structure, mechanical model and axis off angle. Micre-design of elastic property for 3D angle-interlock
structural composites is achieved basically. The experiment results show that both values of theory
prediction of equivalent engineering elastic constants and experiments data are accordant.
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Fig.1 Vertical sectional shapes of of four kinds of angle-interlock structures(a) No. 1;(b)No.2;(c)No.3;(d) No. 4
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Fig.2 Microimages of sections for 3D angle interlock structures com posites (a)No. 1 longitudinal section;

(b): No. 2 longitudinal section; (¢) No. 3 longitudinal section; (d) No. 4 longitudinal section; (e) No. 1 cross section; (f) No.2 cross section
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Fig.3 Geometric models for xoz (a) and yoz (b)
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Fig.4 Parameters relationship in geometric model
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Table 1 Parameters, elastic constants of fiber and resin, specimen dimension
Parameter No. 1 No.2 No.3 No. 4
T 800 800 800 800
R,/ R; 102 102 0: 2 0: 2
Structural d esign R o 0: 1 o 0 1
parameters Pji/Layer/ cm 6.8 6.8 7.0 7.0
Py Layer/ cm 3.4 3.4 0 0
P/ Layer/ cm 1.8 2.0 1.7 2.7
P/ Layer/ cm 1.8 0 1.7 0
8 g* em 3 1.8 1.8 1.8 1.8
Eq/GPa 230 230 230 230
Fiber elastic Ep/GPa 40 40 40 40
constants!'¥ G/ GPa 24 24 24 24
vi2 0. 26 0. 26 0.26 0.26
v23 0. 3986 0. 3986 0. 3986 0. 3986
Resin  elastic com E,/GPa 3.5 3.5 3.5 3.5
stants Vm 0.35 0.35 0.35 0.35

Specimen dimension

250mmx 25mmX 4mm  250mm X 25m m X 4mm

250mm X 25mmX 4mm  250mm X 25mm X 4mm

2

T able 2 Experiment results and theory predicting results

Elastic constant No. 1 No. 2 No.3 No. 4
Experiment Predicting Ex perim ent Predicting Experiment Predicting Ex periment Predicting

E</GPa 83.68 85. 00 80. 71 81.15 46. 17 50. 82 45.54 50.33

E,/GPa 50. 42 53.97 37.45 40. 34 52.60 58. 82 48. 14 52.59

E./GPa - 25.26 - 23.47 - 24.28 - 22.2

G/ GPa - 6. 40 - 6. 04 - 6.12 - 6.24

G,/ GPa - 7.49 - 7.13 - 7.09 - 7.03

G./GPa - 13.75 - 14. 15 - 12.20 - 17. 2

Vo - 0.070 - 0.078 - 0. 068 - 0. 049

Vyz - 0.365 - 0. 360 - 0. 364 - 0.328

Uiz - 0.585 - 0.618 - 0. 557 - 0.714

Vil % 60. 06 65.72 56. 14 60. 59 60. 64 62. 40 59.22 62.23
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Table 1 The Ink, k r, at different temperature after ageing 1440min
T/K T-1/K-1+ 10-4 Ink k/(nm3 * min- 1) ./ nm ’Mr‘f’-u 1%
1323 7.559 8. 87 7135.96 201. 11 1.25
1273 7.856 7.85 2562. 31 154.52 3.59
1223 8. 177 6.74 846. 13 106. 81 1.94
1173 8.525 5.54 254.23 71.54 9. 80
1123 8.905 4.23 68. 63 46.23 8.50
1023 9.775 1.23 3.41 16.99 2.48
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