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Analysis and Optimization of Composite Links

S.H.Kim",J. H. Kang', C. G Kim " and C. S. Hong
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ABSTRACT

The objective of this thesis is to develop the optimal design of composite links containing complicated
cross-section. To accomplish this objective, a composite links structural analysis program was developed. The
method of calculating effective modulus of composite beam containing complicated cross-section is proposed.
Genetic algorithm was implemented for the optimization method to manipulate the discrete ply angles as the
design variables and to utilize its high reliability to find the global optimum. The design variables were the
number of plies, the fiber orientations and the stacking sequence. The optimal design of composite links was
performed by genetic algorithm to minimize the weight of the structure and to constrain ply failure
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1% 1. Composite wheelchair and the 3D link structure model
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29 2. Cross-sectional shape and RVE of beam model.
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2% 3. FEM model for effective modulus verification.

X 1 Comparison of 5max calculated by beam theory and FEM
T ————————————————————

FEM (mm) Beam theory (mm) i Error (%)
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£ 2 Comparison of (b calculated by beam theory and FEM

FEM (rad)
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Beam theory (rad) ; Error (%)
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219 4. Deformation shape of composite link model.

¥. 3 Nodal displacements of ABAQUS model

y ]
NodelD| X W% _ v¥® _ Z%%

1 0.000000 0.000000 0.000000
2 0.059111 -0.108299 0.000000
3 0.108221 -0.000000 0.000000
4 0.017340 -0.034836 0.000000
5 0.090882 -0.034836 0.000000

l

4 Nodal displacements of composite link analysis model

l

Node ID X 9ha Y =3 AR 3
1 0.0000 0.0000 0.0000
2 0.04243 -0.09533 -2.113e-008
3 0.09521 -0.000000  -5.368e-008
4 0.01749 -0.03648 5.373e-008
5 0.07698 -0.03660 -6.427e-008
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9 5. Shape of composite link model.

X 5 Load case for composite link optimization

Load case | Node Load (N, Nm)
1 4 Fx =-3000 Mz =450
2 4 Fy=-3000 Mx =450
3 4 Fz=-3000  My=450
4 45910 Fy=-750 My=Mz=150
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number seed)S WA A =7] HdAHREY #XE
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X 6 Optimal design results

Taping Core face
Load g stacking stacking 1,
case
sequence sequence
1 8§ 8 [45:]¢ [06] © 0.889
2 8 7 [45/-45] 1 [06) T 0.902
3 8 8 [45/-45] ¢ [0,]r 0945
4 7 7 [90,] 1 (0411 0.923
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