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Abstract : The primary objective of this paper is to focus on the elasticity properties of three-dimensional full five directional
(3Df5d) braided composite. A large body of research has been focused on the 3D four directional (4d) and 3D five directional
(5d) structure but not much research on the 3Df5d material.  Generally,  the influence of the yarn shape on mechanical
properties of braided materials tends to be ignored, which makes results too ideal. Besides, with the improvement of the
computational ability, people are accustomed to using computers to predict the material parameters, which fails to give an
explicit  and concise result  facilitating production and application.  Based on the traditional  mechanics,  this paper firstly
deduced the functional relation between elasticity properties and braiding parameters. In addition, considering the actual
shape of yarns after consolidation, the longitudinal modulus is modified and defined practically. Firstly, the analytic model is
established based on the certain assumptions for the sake of clarity, this paper assumes that: A: the cross section of axial yarns
is square; B: The cross section of braiding yarns is hexagonal; C: the characters of braiding yarns and axial yarns are the same;
D: The angle between the structure boundary and the projection of braiding yarns in transverse plane is 45°; E: The filling
factor ε of composite yarns is π/4; F: The deformation of unit cell is under constant strain condition. Then, the functional
relation between material constants and braiding parameters is systematically deduced aimed at the yarn deformation mode.
Finally, considering the actual shape of axial yarns after consolidation, the concept of technology factor is proposed and the
longitudinal modulus of the material is modified based on the energy theory. In this paper, the analytic solution of material
parameters is  given for the first  time, which provides a good reference for further research and application for 3Df5d
materials. Although the analysis model is established based on certain assumptions, the analysis method is also applicable for
other braided structures. Meanwhile, it is crucial that the cross section shape and straightness of axial yarns play dominant
roles in the longitudinal elastic property. So in the braiding and solidifying process, the stability of the axial yarns should be
guaranteed to increase the technology factor to reduce the dispersion of material parameters. Overall, the elastic properties of
this materials are closely related to the braiding parameters and can be strongly designable, and although the longitudinal
modulus of the material is greatly influenced by the technology factors, it can be defined to certain extent.
Keywords : analytic solution, braided composites, elasticity properties, technology factor
Conference Title : ICASCM 2017 : International Conference on Aircraft Structures and Composite Materials
Conference Location : Paris, France
Conference Dates : February 23-24, 2017

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:11, No:02, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

1,
 N

o:
02

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

36
38

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(02) 2017 1

https://publications.waset.org/abstracts/63638.pdf

