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Optimum Design for Iso-strain Structure of Hybrid Laminated
Composite

Seon Kyo Kang*, Kyung Woo Lee** and Tae Jin Kang*

ABSTRACT

The optimum design of hybrid laminated composites for iso-strain structure has been studied by con-
troling fiber orientations and thicknesses of each layer. Fiber orientations and thicknesses of each layer
for iso-strain structure were designed. Combining the laminates of each layer of different reinforcing
material, the constitutions of hybrid laminated composite for iso-strain structure were obtained. All these
calculations were formed on computer systems, automatically for the hybridization. Using the data of
some specific laminated composite such as glass and aramid reinforced composites, the constitutions of
hybrid laminated composites for iso-strains structure were designed and verified by lamination theory.
The strains of each layer of hybrid laminated composites are calculated and they turned out to be good

agreements with the results obtained lamination theory.
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Fig. 2. Original {1-2) and principal (x-y) directions under in-
plane loads
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Fig. 3. Characteristics of lamination parameters (Vs, V2)
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Fig. 5. Solution procedure for obtaining the laminate constitu-
tions corresponding to the lamination parameters (V,
Vo) when n =2
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Table 1. Engineering constants of typical laminas
E. | Er | G
(GPa) | (GPa) | (GPa)
Glass/Epoxy(Scotchply/1002) 386 | 827 | 414 | 026
Aramid/Epoxy(Kevlard9/Epoxy) | 76 55 23 | 04

%

Table 2. Laminate constitution for hybrid composite

Fiber angle (°) [Thickness ratio ( % )|
PLY 1 920 3.9
PLY 2 45 16.0
PLY 3 10 39.7
PLY 4 81 4.1
PLY S 45 16.2
PLY 6 0 20.2

Table 3. Principal(e.), Transverse(er) strains of ply axis of

hybrid composite
Principal strain Transverse strain
P1 22.88 22.82
P2 22.85 22.85
P3 22.82 22.88
P4 22.88 22.82
P5 22.85 22.85
P6 22.82 22.88
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