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Optimized Layup Sequence Analysis of
Laminated Composite Plate Structures
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Fig 1. Dynamic behaviors for different layup
sequence (Park et al,, 2008)
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Table 1, Coefficients in the trigonometric series expansion of load in the navier method

Load case Uniform load Hydrostatic load Point load Line load
Coefficients
Q’VVI'VL
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oo 0o 2235 3 L oJo
wy(2y) = E ZAmnSin mrz o mb7ry (1) Ao A-L3 B3l 5= CFRP A E2] T300/52080]aL
m=tn=1 ¢ olof gt AMIF B4 B =132GPa, B, =108GPa,
q(z,y) = i i Q,,, sin mm Sin% 2) Vg =y =0.24, Gj, =5.65GPa, Thickness,,,; =1.1mm
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J=
A71A, 4,5 Z2A517] fIaliA Al(2)] Table 12] &}
Zoll gt AGE st Br29] w3lwk aeE A 100N X
HiRg 101 Al3)ol A= skl A(2)¢t 5YsHA 0.15
. m
¥ AU 4,8 28 on @) 2o
4 4 4
w, wy 0w, Z
D, + + D, = 3
! 81’4 8x28y2 2 6y4 1 ( )
Ay = 22 4 0.1m
4 4 2
o714, d,,, =”—4[D]m4(%) +2D3m2n2(%) + D] Y
b Fig 2, Example model
iAol A 7V WA 2A9) 92 7517] 1A Nevier Method
O] AQt Alof| tfsto] oA|A|C] 2UEE HE3HL 6= 0°
B2 7% 7)Ao A THRE o)A|= Table 10|A4] Point oA 90° 71#] A-83o] 71 a&29 AS4EE o
load7} 285 AZHd Byzol, 315 $IA1E med  Alelgih Figde ol gt AneA 4% 2wt &
Aol A FRe] AxAT HHe Ao 2Ae RS A o] AAHoR FolEs TS B
Ar) YL 40mmolalt HEE sigick a2 1 ofFR ek 38° 5 90° 7] At 47 4.0mm 24
2700 B 0/ £0/90],) AEFMLolA HHe] o WEHTE 2 F 90° A w7k Zo) o] oF 3.2mm

09} NS AASHGTE o) AFeE =P Fig. 29}
2ol a=0.1m,b=0.15m, @, = 100N-& X833t o

HER A det Ae® etk weba ogt
00 = AHE F71AQ SjAe A,

12

2016. 3.



StE7M | RS - 01YE

0.0060

0.0055

0.0050

=
o
(=)
A
[l

=
o
(=)
B
o

Deformation(m)

0.0035

0.0030

0 1‘0 Zb 3b 4‘0 50 éO 7‘0 Bb 9b 100
Angle( °)

Fig 3. Maximum deflection of the rectangular

plate according to laminated angles
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Table 2, Maximum deflection according to
Layup Sequence

Layup Sequence(NS) Deformation(mm)
[0/ +£90/90] ¢ 32
[0/ £90/90], ¢ 2.6
[0/ £90/90], ¢ 2.6
[0/ £90/90], ¢ 2.5
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Fig 4. Maximum deflection according to
total thickness
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Table 3, Comparison of Maximum deflections

Analysis Nevier Method | ABAQUS | Error(%)

Deflection(mm) 3.94mm 3.88mm 1.5
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Fig 5. Model shape & composite
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modeling in ABAQUS CAE

Fig 6. Induced displacement using ABAQUS
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