28 2 Vol. 28 No. 2
2007 3 ACTA AERONAUTICA ET ASTRONAUTICA SINICA Mar. 2007

:1000-6893(2007) 02-0294-07

( , 210016)
A Mode for Tensile Strength Prediction of Low Angd 3D Braided Composites
XU Kun, XU Xi-wu, TIAN Jing

(Research Institute of Structures and Strength, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China)

1 TB332 A

Abstract : A model to predict the uniaxia tensle strength of the 4-step 3D braided rectangular composite with
low braiding angle is established. By the scheme of discretization, theiso-strain and iso-stress mixed averaging
assumptions are applied to analyze the elastic mechanical properties of the material. Coupled with the bridging
modd , the stress distribution in the fibers and matrix are obtained. Based on thefailure criteria of the constit-
uents of the materid , failure mechanism of the materia s under the tensleload is disclosed and the model pre-
dictes the tensle strength of the materials. At the meantime, the influence of the main technical parameters
upon the tendle strength and stress distribution in the componenos are a <0 discussed in detall , and some val u-
able conclusions are drawn based on the results reported herein. The predicted results of the model agree well
with the experiment data, which indicates that the model to predict the tensle strength is efficient.
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d/Um  NJ10°  a/ () B/ () Vi
Mises , 1 7.6 9 45 0 44
2 7.6 9 45 0 45
2 ( | GPa)
Table 2 Mechanical property parameters of components (Modulus / GPa)
E1 E Gz Go3 M1 Hos Ops/MPa Oy /MPa Ty o/ MPa
T300 221 13 8 90 48 02 0. 25 3 000
TDE-85 45 45 034 034 80 46
Table 3 Comparison of numerical results with experiment data
E./ GPa o,/ MPa
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[1] [10] [5] [1]
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