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Theory of Laminated Composite Structures (I)
-Classical Laminated Theory-
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6. Mablab ZE0 2st ME £x9 =519tk 243 A2 E=148GPa, E;=9.65GPa,
G1,=4.55GPa, “12|1! 0. . Matlab I &=+ 7
28 EYA AN 4 33GRa, e v 39]E Mate |

3
BHOR 5 £/ gt H54ES YA A, B, D
B PHHES TG TES S e

A&st 1H2 AHFol2S 7RO R Matlab 27
7F

- - 1=
UL ARgale] i 74 vjE A Aetel v
cle
clear all
% _________________________________________________________________________
% Input data_1 — Laminate Definition
% _________________________________________________________________________
Tt=0.002; % Total thickness(m)

angle_Bottom = [-30 =30 -30 -30 15151515 0 0 0 0 15 15 15 15 =30 =30 -30 -30]*pi/180;

t(1:length(angle_Bottom)) = Tt/length(angle_Bottom);% Thickness of plies(m)

% _______________________________________________________________________
% Input data_2 — Material Property (Pa(N/m”2))9.65e+9
% _______________________________________________________________________
E1 = 148e+9;

= 9.65e+9;
nui2 = 0.3;
G12 = 4.55e+9;
% _______________________________________________________________________
% Q Matrix — Material coordinates, Global coordinate system
% _______________________________________________________________________
D= 1- ((E2 / E ) * nui2"2);
Q1= E1/D;
Q12= nu12*E2/D;
Q22= E2/D;
Q66 = G12;
Q= [Q11 Q12 0;

Q12 Q22 0;

0 0 Q66];
% _______________________________________________________________________
% Transformation matrix
% _______________________________________________________________________

for i=1:length(angle_Bottom)
¢ = cos(angle_Bottom(1,i));
s = sin(angle_Bottom(1,i));

Tq(:,:i) = [ ¢™2 s"2  2%c*s ;
sh2 ch2  -2*c*s ;
-c*s c¢*s c2-s"2];
Te(:,ii) =[ch2  s"2  c¢*s;
sh2 ch2  —c*s;
-2%c*s 2*c*s cM2-s”2];

% _______________________________________________________________________
% Qbar matrix — Laminate coordinates

% _______________________________________________________________________
Q_bar(:,:,i)= inv(Tq(:,:,iN*Q*Te(:,:,i);

end

% _______________________________________________________________________
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% Definition of Laminate thickness
for k = 2 : length(angle_Bottom)
z0 = -sum(t)/2;

fori=1:3
forj=1:3
A(i,j) = Q_bar(i,j,1) * (z(1)-z0);
B(i,j) = Q_bar(i,j,1) * (z(1)"2-20"2)/2;
D(i,j) = Q_bar(i,j,1) * (z(1)*3-2z0"3)/3;
for k = 2 : length(angle_Bottom)
AGij) = A(i,j)) + Q_bar(i,j,k) * (z(k)-z(k=1));
B(i,j) = B(i,j) + Q_bar(i,j,k) * (z(k)*2—z(k—1)"2)/2;
D(i,)) = D(i,j) + Q_bar(i,j,k) * (z(k)"3-z(k=1)"3)/3;
end
end
end
7t 734 WEg A o Zo] Aibd 4) [456/04]s (symmetrical)

1) [02] (orthotropic, symmetrical) 173.88 46.19 41.75

At = [ 46.19 62.55 41.75
41.75 41.75 49.47

34.84 22.93 21.71}

AJ,U,,G},_[ 582 19.41 0 1.94 6.47 0

22.93 29.90 21.71
0 0 9.10 0 0 303

21.71 21.71 24.02

297.75 582 0 99.241.94 0
Dty = Dy iy =

2) [452/-452/012/-45,/45,] (balanced, symmetrical) 5) [02/452/904/-45,]s

21523274 0 45.2919.52 4.45 173.88 46.19 41.75
Ay = 132.7448.17 0 |, Dypsir = |19-5225.26 4.45 Ay = | 46.19 62.55 41.75],
0 0 36.01 4.45 4.45 20.62 41.75 41.75 49.47
34.84 22.93 21.71
. Dy = 12293 29.90 21.71
3) [-304/154/02]5 (symmetrlcal) 21.71 21.71 24.02

Agu|guislo] T A, B, D AP JE| WSS
fopshd chewt 2k

Appos = l 0327 0.482 —10.19

235.54 32.74 —10.19}
—10.19 —10.19 36.01

65.42 16.30 —18.93
Doy = | 16.30 11.60 —7.74
—18.93 —7.74 17.39
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