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Study on Material Properties of Composite Materials using
Finite Element Method

Chul-Gyun Jumgl and Sung-Uk Kim'’

'Division of Mechanical Engineering, KAIST, Daejeon, 34141, Korea

Abstract

Composites are materials that are widely used in industries such as automobile and aircraft. The composite material is required as
a material for using in a high temperature environment as well as acting as a high pressure environment like the nozzle part of the
ship. It is important to know the properties of composites. Result values obtained substituting the properties of matrix and fiber
numerically have an large error compared with experimental value. In this study we utilize CASADsolver EDISON program for using
Finite Element Method. Properties by substituting the fiber and Matrix properties of the composite material properties were compared

with those measured in the experiment and calculated by the empirical properties.
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1 Fig. 6 3-Dimensional analysis result of model 1 using
5/‘ {o"}] {e}dv= / {e}]1 {f}dV (2) CASAD solver
1 Boundary condition : 1 direction constant strain
= 2E V= 2/ {o} e} dv left: oy, right : o,,(stress unit :TPa)
1%
Table 1 Boundary conditions
Material X face(vertical plane of 1-axis) Y face(vertical plane of 2-axis) 7 face(vertical plane of 3-axis)
property X- X+ Y- Y+ 7- 7+
11 U=0 U=Lis V=0 V=0 W=0 W=0
V,W:free V,W:free U,V:free U,V:free U,V:free U,V:free
199 U=0, U=0, V=0 V=L, W=0 W=0
V., W:free V., W:free U, W:free U,W:free U,V:free U,V:free
G12 V=0 V=0.5Lx U=0 U=0.5Ly W=0 W=0
G23 U=0 U=0 W=0 W=0.5Ly V=0 V=0.5L,
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1) Silenka E-Glass 1200tex(X-5 Hl& 1/:60%)

Table 2 Material properties of silenka E-Glass 1200tex

3) T300(Ad+ Bl1& 17:60%)
Table 6 Material properties of T300 2-dimensional model

\ \ . Experi Theori
2-dimensional model .
_ _ Nite;fl mental | tical |Model 1 |Model 2 | Model 3
Material Experi Tbeorl PIOPEILY | ¢ alue value
) mental tical | Model 1 | Model 2 | Model 3 F292
property | o, value (GPa) 11 9.260 | 10.225 | 9.503 | 9.849
E22
(Gpa) | 162 | 12861 | 16.426 | 13.981 | 14.630 (gii) 1 9260 | 10224 | 9503 | 9849
E33
(Gpa) | 162 | 12861 | 16.417 | 13.982 | 14.632 (gii) 303 | 3804 | 2926 | 3708 | 3.305
(21233) 5.79 4.833 3.225 5.917 4.229
a Table 7 Material properties of T300 3-dimensional model
M . Experi Theori
Table 3 Material properties of silenka E-Glass 1200tex f"terlal mental | tical | Model 1 | Model 2 | Model 3
3-dimensional model property | ool value
. Experi | Theori E11
r 138 139.6 | 140.125 | 141.126 | 141.123
Material | | tal | tical |Model 1 |Model 2 | Model 3 (GPa)
property value value E22
E11 (GPa) 11 9.260 10.155 9.323 9.610
(GPa) 45.6 45.740 | 48.064 | 48.393 | 48.350 G12
792 (GPa) 5.5 4.906 4.313 3.633 3.860
(GPa) 16.2 12.861 | 16.179 | 12.550 | 13.308 G23
G12 (GPa) 3.93 3.804 2.851 3.306 3.024
5.83 4.833 4.307 3.342 3.661
(GPa)
623 5.79 4.833 3.046 3.997 3.302 | =2
(GPa) | > ‘ ‘ ‘ ‘ 3.8 £
2) E-glass 21<K43 Gevetex(H Hl& 17:62%) fEerdt e Bal 7 BPAY F4S olgd I
=97 283 Agas Blast vt 2 dES e T
Table 4 Material properties of E-glass 21xK43 gevetex 2JQlck
2-dimensional model
freadsi e B3 BEAAE 78 9 Al 7K Y F

Matertial Experi Theori
mental tical Model 1 | Model 2 | Model 3
property
value value
22 17.7 13.642 | 17.966 | 14.839 | 15.448
(GPa) ’ ' ' ' '
E33
(GPa) 17.7 13.642 | 17.966 | 14.846 | 15.453
G23
(GPa) 6.32 5.126 3.471 6.469 4511

Table 5 Material properties of E-glass 21xK43 gevetex
3-dimensional model

Material Experi Theori
areria mental tical Model 1 | Model 2 | Model 3
property

value value
El1l

53.48 50.873 | 53.639 | 53.459 | 53.297
(GPa)
E22
(GPa) 17.7 13.642 | 17.722 | 13.230 | 14.000
G12
(GPa) 5.83 5.126 4.739 3.538 3.849
G23
(GPa) 6.32 5.126 3.279 4.272 3.464
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