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ABSTRACT
The study develops a prediction model of plain woven composite because composite structures are used in industrials extensively
such as sports, bike, medical, and aerospace. The woven composite structures are used for the beauty or to solve the material
directions of continuous fibers composite structures. However, it weakens the woven composite structures strength and stiffness in the
composite structure components. Therefore, the mechanical prediction models of plain woven composite structures are needed. In
the research, Finite Element Method (FEM) commercial software, ANSYS is used to analyze effective woven composite structures.
Tensile experiments utilize Digital Image Correlation (DIC) method and strain gage to test the woven composite stiffness and surface
strain. Furthermore, the experimental results will be compared with CAE analysis results. The results of the effective Young modulus
and CAE analysis show the relationship among woven types, fiber tow width, and unit cell thickness. The DIC method testing
techniques have overcome the problem that different woven structures have different strain. The differences between CAE analysis
and experiments are under 0.05%~3.02%, so the result has proven that woven composite structures prediction model is good to
widely analyze most of the plain woven structures.

Keywords : Finite element method[d Material testing[] Effective material propertiesC] Woven Composite[] Digital Image
Correlation] DIC

Table of Contents

OO000 000 O0DCO000oOoO00booOoOOioodOivAbstractv D OviOOviiOOOx OO Oxvii OO Oxix O
gb0odl11i1000011200003130000000600O00000O08210000000082200000
OpBl3230 000000000240 00000004,5]17241 00000182420 0E10000002024.30
OE200000023250000252600000([21]28270000000([22]1290000000O33310000333.2
gbo0dbgd42321000000000004232200000000443230000000047330000050
343D-DICOOS00000005410000005942000000000614210000000000634.30
U000Db0067440000006845ANSYSD O ODO0ODOOY745100000008 0000000087510
goooboopbgooosgrs2picObonoognoogsss3bichgnonogenss3ibicoonoonoonogonoorsa
gboooboobgoibwoes4i10000bo0booboOonboOiIo8ssDICODOODOCAEDODOODOODI1135.6
oboo0b0d14s7000000000000011658DICO D ODODOODOONI859CAED O ODODODOOIL20
5100 000DICOD0O00OCAED DN DODOO12251100000000124000001266.1000012800
00129

REFERENCES

[1]Isaac M. Danile, Ori Ishai, “ Engineering Mechanics of Composite Materials” , Oxford University, 1994, p.5-8, 72-74.00

[2]NASA Contractor Report 191539, “ Illlustrated Glossary of Textile Terms for Composites” , Langley Research Center, 1993, p. 1, 11.0
[3]Remko Akkerman, “ Laminate mechanics for balanced woven fabrics” , Composite: Part B: engineering 37, 2006, p.108-116 [4]V.R.
Aitharaju, R.C. Averill, “ Three-Dimensional properties of woven-fabric composites” , Composites Science and Technology 59, 1999,
p.1901-1911.0J

[5]La'szlo' P. Kolla'r, George S. Springer, “ Mechanics of Composite Structures” , Cambridge University, 2003, p.8-76, 436-442.01
[6]Chang-Long Ma, Jenn-Ming Yang, Tsu-Wei Chou, “ Elastic Stiffness of Three-Dimensional Braided Textile Structural Composites”
Composite Materials: Testing and Design (Seventh Conference), ASTM STP 893. J. M. Whitney, Ed., American Society for Testing and Materials,
Philadelphia, 1986, pp. 404-421.01

[7]9. Hofstee, F. van Keulen, “ Elastic stiffness analysis of a thermo-formed plain-weave fabric composite Part 11: analytical models” , Composites
Science and Technology, 2000, p.1249-1261.00

[8]JW. Sun, F. Lin, X. Hu, “ Computer-aided design and modeling of composite unit cells” , Composites Science and Technology 61, 2001,
p.289-299.0



[9]Duosheng Xu, R. Ganesan, Suong V. Hoa, “ Buckling analysis of tri-axial woven fabric composite structures subjected to bi-axial loading” ,
Composite Structures 78, 2007, 140-152.00

[10]Carla J. McGregor, Reza Vaziri, Anoush Poursartip, Xinran Xiao, “ Simulation of progressive damage development in braided composite
tubes under axial compression” , Composite Part A: applied science and manufacturing 38, 2007, p. 2247-2259.01

[11]D. Bigaud, P. Hamelin, “ Mechanical properties prediction of textile reinforced composite materials using a multiscale energetic approach” ,
Composite Structures, Vol.38, No. 1-4, 1997, p.361-371.00

[12]Sun-Pui Ng, Ping-Cheung Tse, Kwok-Jing Lau, “ Nummerical and experimental determination of in-plane elastic properties of 2/2 twill
weave fabric composites” , Composite: Part B: engineering 29B, 1998, p.735-744.00

[13]Pramod Chaphalkar, Ajit D. Kelkar, “ Classical laminate theory model for twill weave fabric composites” , Composite Part A: applied science
and manufacturing 32, 2001, p.1281-1289.01

[14]Mauricio V. Donadon, Brian G. Falzon, Lorenzo lannucci, John M. Hodgkinson, “ A 3-D micromechanical model for prediction the elastic
behaviour of woven laminates” , Composite Science and Technology 67, 2007, p2467-2447.00

[15]Shu Ching Quek, Anthony M. Waas, Khaled W. Shahwan, Venkatesh Agaram, “ Analysis of 2D triaxial flat braided textile composites” ,
International Journal of Mechanical Sciences 45, 2003, p.1077-1096.01

[16]Osman Asi, “ Effct of different woven linear densities on the bearing strength behaviour of glass fiber reinforced epoxy composites pinned
joints” , Composite Structure 90, 2009, p.43-52.00

[17]Giancarlo Anzelotti, Gianni Nicoletto, Enrica Riva, * Mescomechanic strain analysis of twill-weave composite lamina under unidirectional
in-plane tension” , Composite Part A: applied science and manufacturing, VVol.39, 2008, p.1294-1301.00

[18]Gianni Nicoltto, Giancarlo Anzelotti, Enrica Riva, “ Mesoscopic strain fields in woven composites: Experiments vs. finit element modeling” ,
Optics and Lasers in Engineering, Vol.47, 2009, p.352-359.00

[19]ASTM Standards, ASTM D3039/D3039M-08, “ Standard Test Method for Tensile Properties of Polymer Matrix Composite Materials”
ASTM International.O]

[20]JASTM Standards, ASTM D3518/D3518M-94, “ Standard Test Method for In-Plane Shear Response of Polymer Matrix Composite
Materials by Tensile Test of a+ 45° Laminate” , ASTM International, 2007.00

[21]Richard L. Burden, J. Douglas Faires, “ Numerical Analsis 8th Edition” , Thomson Corporation, 2005, p.187-190.00

[22]Michael A. Sutton, Jean-Jose' Orteu, Hubert W. Schreier, Image Correlation for Shape, Motion and Deformation Measurements-Basic
Comcepts, Theory and Applications” , Springer Science, 2009, p.2,81-86.01

[23]Torayca Webside, www.torayca.com, Carbon Fiber T300 Datasheet.[]

[24]Epoth Company EPO-AIMP Datasheet.



