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Evaluation of elastic properties of 32D 42direction\braided composites
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Abstract: An improved thre€cell. model, which includes interior cells, two kinds of sur2
face cellsvand corner cells,\ was proposed based on the geometrical characteristic of the yarns
for D 42directional braided compositel The variation of characteristics for the yarns i the
cells was considered in the present modell The average yarn packing factor was proposed to
distinguish the different cross2sectional variations of the yarns in different cellsl Based on this
model, the stiffness prediction model was established with the method of stiffness avera2
gingl By comparing with the available experimental data, it shows the applicability of the
present modell At last, the influence of the braiding angle and the fiber volume fraction is

discussedl
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Table 1 Directional angles of fiber bundles in surface unit cell S
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Table 2 Directional angles of-fiber bundles in surface unit cell S,
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Table 3 Directional angles of fiber bundles in corner unit cell C
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1 | Table 4 Properties of constituents of composites
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Table 5 Comparison of prediction results and experiment results

Si S [12]
Ei/GPa a 20 10 65 100 50 & 50 9155 a77
E;,/GPa a 20 100 43 100 61 8 50 9155 8168 a 75
E;;/GPa 67 29 1051 69 97 40 861 34 7120 710 8a 7
G2/ GPa 4 45 4 44 4 38 324 446 4 67
Gi3/GPa 12 23 14 20 a75 a 04 1220 11 65
G,3/GPa 12 23 a 51 12 42 4q 04 1220 1192
M, a 27 a 25 a 26 a31 0127 a 31
Ms; a 66 a 76 a 31 a29 01 64 a 57
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Figl 5 Dependence of effective elastic constants of the composites on the fiber volume fraction and braiding angle
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Table 6 Comparison of prediction results and experiment results
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132 217
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