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Shape Optimization in Laminated Composite Plates

by Volume Control

Seog Young Han®, Chun Ho Baek’, Jae Yong Park’

r Abstract }

parameter was chosen as

The growth—strain method was applied to cutout optimization in laminated
composite plates. Since the growth—strain method optimizes a shape by generating
the bulk strain to make the distributed parameter uniform,
Tsai—Hill value. In this study, of particular interest is tg
see whether the growth—strain method developed for shape optimization in
isotropic media would work for laminated composite plates. In volume control of
the growth—strain method, it makes Tsai—Hill value at each element uniform in
laminated composite plates under the predetermined volume. The shapes optimized
by Tsai—Hill fracture index were compared with those of the initial shapes for the
various load conditions and predetermined volumes of laminated composite plates.
As a result, it was verified that volume control of the growth-—strain method
worked very well for cutout optimization in laminated composite plates.

Key Words ; Shape Optimization{ &4} 2]2}3}), Composite Plates(Z-34 3 ), Volume control( &2 A o]), Multiple Cutouts
(TF21 ), Growth-Strain Method(A}AHH 3 E4)
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Table 1. Composite material properties

Nominal material data for unidirectionaf carbon fiber
composite
El 128GPa
E2 11.3GPa
Gl12 6.0Gpa
112 0.3
Ply thickness 0.16mm
STRENGTH TENSILE COMPRESSIVE
Longitudinal 1.45GPa 1.25GPa
Transverse 52MPa 100MPa
Shear 93MPa
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Fig. 1 [+ 45/0/90]s, Plate loaded in
(1:1:0.3) biaxial and shear stresses ; (a) initial
cutout (b) and (¢) optimized cutoutof

Vai= Vy and V= 0.85V;  respectively.
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Fig. 2 History of iteration of [+ 45/0/901s,
Plate loaded in (1:1:0.3) biaxial and shear
stresses ; (@) V= Vo (b) v = 0.85V,.
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Fig. 8 [ 45/0/90]s, Plate loaded in shear
cutout (b) and (¢)

optimized cutoutof Vo= Vo and Vo, = 0.9V,

stresses (a) initial

respectively.

- 280 -



—e—V olume
—&— Max. Tsai-Hill Value

1 3 5 7 9 1
iteration Number

{(a)

—8— V olume
—~— Max.Tsai-Hill Value

Ratio

0.5 T T SR SR
t 3 5 7 8 11 13 15 17 18
Heration Number

(b)
Fig. 4 History of iteration of {£ 45/0/90]s,
Plate loaded in shear stresses ; (a) V=V
(b) va;= 0.9V,
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Fig. 5 [X45/0/90)s, Plate
(1:1:0.3) biaxial and shear stresses ; (a) initial

loaded in

cutout (b) optimized cutoutof V.= V.
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Fig. 8 History of iteration of [ £ 45/0/9Q0]s,
Plate loaded in (1:1:0.3) biaxial and shear

stresses ; Vo, = Vi
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