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Keywords Abstract

Composites made with tubular Textile composites, in which a textile preform is used as the reinforcement phase, can easily take the form of complex
braiding parts and possess a more efficient and reliable structure, hence, they are a suitable substitute for conventional
Braid angle laminates. Among the textile composites, braided composites are of great importance and they are used more
Eccentricity extensively, one of the important factors in mechanical properties of final composite part is the braid angle. In this
Guide ringshape paper, at first, a brief explanation of the new analytical relationships is presented. Also, a new strategy for changing

and controlling the braid angle on each face of the flat mandrel by changing the shape of the guide ring from circle
to an ellipse and also controlling the eccentricity is discussed which was previously developed by the authors. Then
a comprehensive program is presented which predicts the mechanical properties of the final composite considering
the braid angles. To validate the results, they are compared with the results of previous studies. After investigations,
it was determined that the results of the developed program and micromechanical relationships show very good
consistency in predicting the properties of the final composite. Therefore, it is possible to control the mechanical
properties on any of the mandrel's faces by changing the mentioned parameters.

Micromechanical analysis
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Fig. 4 Simulation of the Braiding Process for an elliptical guide Ring in
the finite element program
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Fig. 8 The unit cell for 2D braiding
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Table 1 Mechanical properties of carbon fiber and epoxy
resin

En E22 G2 V12 V23

(GPa) (GPa) (GPa)

144.8 11.73 5.52 0.23 0.3  Fiber
3.45 3.45 1.28 0.35 0.35 Resin
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Table 2 Phycical properties of carbon yarn for different numbers
of fibers

n a t Lu
(mm) (mm) (mm)
20000 1.411 0.0857 0.5869
40000 1.411 0.1739 0.6297
60000 1.411 0.2666 0.6826
80000 1.411 0.3655 0.7356
100000 1.411 0.4727 0.7812
120000 1.5055 0.5373 0.8441
140000 1.626 0.5804 0.9117
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The comprehensive program for calculating the stiffness matrix
for the final composite part by using micro mechanic relation
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Fig. 22 The comprehensive program for calculating the stiffness matrix
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