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Analysis of Antisymmetric Angle-ply Laminated Plates
subjected to Distributed Transverse Load and
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Properties:

Ag=Ay =0

Byy = B1y =By =B =0
Dig =Dy =0

GDE:

AU ’xx+A66u’yy+( As + A )ny - 3816W’xxy_826W’yW =0
AseV it PooViyy H( Ap + Agg Uy — BigWiy —3BogWyy =0

Dy 1Wiooox+2( Dy +2Dgg YWy +DapWyyny = Big(BU oy Ve ) = Bog(Usyyy +3Viy ) = Prxy)

Boundary conditions:

@x=0&a w=0& M, =Bjg(U,+V, )— Dy W, —Dj,w,, =0
U=0& N, = Ag(U,y+Vy ) — BigW,—BygW,y, =0

V=08& N, = Agg(U,y+Vy ) — BigWy —Bogw,,, =0



Case 1l Displacement Functions:

Sinusoidal Load ny
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Solutions — for square plate
4

a(,a
Case 1: Sinusoidal loading ~ Wi o = — 3
E,t

Example 1: Graphite/epoxy laminate (same as in book)

g _ 40 % _05 E,=1.0675Ms 1, =025 Thickness=0.044"
) 2

a X103 for various theta a x103 for various E,/E, @ 0 = 45°
No of 10 | 200 | 300 452 1 | 10 20 30 40
layers
2 2.8278 | 3.9802 4.9998 4.9569 4.6673 28.873/11.175 7.574 5.770 4.667

2.8278 2.8129 2.4258 | 2.0336 1.8065 28.873 6.363 3.454 2.372 1.806
2.8278 2.6680 2.2147 | 1.8334 | 1.6223 28.873 5.893 | 3.138 2.138 1.622
2.8278 2.6208 2.1492  1.7772 1.5664 28.873 5.745 3.041 2.068 1.566
2.8278  2.5624 2.0705 | 1.6995 | 1.4999 28.873 5.564 |2.924 1.982 1.499

8 0 o h




Case 1: Sinusoidal loading (as in book)
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Case 2 _ _
_ o Displacement Functions:
Uniformly Distributed Load (UDL) ( ) {

y U= ZZ n SN
I
LITTTEE ., gl

»
»

2 & (max) . (nay
mzax\ . (nzy _16q, W= ZZC Sln()sm(j
p(Xy)_n%:an_‘iP Sm( a jsm( b j Pmn_ﬂ_zmn m=1n=1 m a b
Ty Ty Tis
T3 —Tpolhs B — TipTis —TigTys T4 T —T122 -
Ann = A Prmn mn — A Pron Cmn = A Prmn & A= Tll T12 T13
, . ) Ty T, Tig
m n
Ty = Ail(ﬂj + ABG(EJ Ty = ABG( ) AZZ( j
a b
Mz 2 ¥4 2 1074
Mz \ Nz - _ "
T2 = (A + A )(aj(bj T3 = |:BLG( a ) +3Bze( b j }( a )

R | R SR o (R

b b



Solutions — one term solution and for square plate

ag,a” (16
Et° \z°

Case 2: Uniform loading W g =

Example 1: Graphite/epoxy laminate

B _ a9 % _05 E,=1.0675Ms 1, =0.25 Thickness = 0.044"
E, 2

Plots for m=n=1
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Multi-term solution (m=n=11) for Case 2-UDL
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Example 2: AS4 Carbon/epoxy laminate with UDL
Plots for m=n=1
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Multi-term solution (m=n=11)
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