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DYNAMIC STABILITY OF A SYMMETRIC ANGLE-PLY LAMINATED RECTANGULAR PLATE
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The free vibration,buckling and dypamic stability of a laminated rectangular plate

are r1eported for various fiber orientations of laminates,boundary conditions,

configration of a laminate and influence of coupling in this paper. This problem is

solved by using the Hamilton method to drive time variables. The trial functions are

assumed by Jfunctions which satisfy the geometric boundary conditions.

at first,vibration and buckling properties are shown for three types ofmaterials,

five boundary conditions and configration of a laminated fiber orientation. Then,

dynamic unstable regions are discussed.
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Fig. 1 Geometry of a laminated plate.
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Table 1 Constants of material.

H H E1(GPa) | E2(CPa) | 6, 2(0Pa) | vy,
(1)EGLASS/EP  (Eo/E,=0.41) | .60.7 24. 8 11.93]0.23
(2)BORON/EP  (E2/E,=0.09) | 209 19 6.4 0.2
(3)GRAPHITE/EP (E2/E,=0.06) | 138 "~ 8.96 7.1 1030

Table 2 Bending rigidities of a laminated
composite plate : L=3,

wirme | u

w (o0 s [ o0 [ous [ om0 [ oars [ anor
CIJEGLASS/EP | 1. 0000 | 0. 9324 | 0. 1682 1 0. 5924 | 9.4725 | 0: 4202 | 0. 4086
D 1* C2)80R0N/EP | 10000 | 0. 8809 | 0.5952 | 0. 3128 | 0. 1437 | 0.0935 | 0. 0300
Ca)GRAPHITE/EP | 1..0000 | 0. 8860 | 0. 6122 | 0.3271 | 0. 1447 | 0.0762 | 0. 0849
e ﬂo.wse 0. 4202 | 04725 | 0. 5924 | 0.7682 | 0. 9324 | 1. 0000

D 2 (2)BORON/EP 0.0909 | 0.0936 | 0. 1437 | 0.3128 | 0.5982 | 0. 8809 | 1. 0000
(3)CRAPNITE/EP | 0. 0649 [ 0. 0762 } 0. 1447 1 0.3271 | 0.6122 | 0. 8860 | 1. 0000
C1)ECLASS/EP 0.0940 | 0.1209 1 0.1779{0.205%{0.1779 | 0.1219 | 0. 0340
D 3 (2)BORON/EP 0.019t | 0.0722 1 0.1336 | 0.2518 1 0.1936 { 0.4773 | 0. 019}
(3)GRAPHITE/ZEP | 0.0195 | 0. 0708 | 0. 1734 1 0. 2248 | 0. 1735 { 0. 0708 { 0. 0145
CVIEGLASS/EP 0.0000 10,1133 104634 10,1369 {0.0737 { 4.0235 | 0.0000
D 4 (2)BORON/EP 0. 0000 | 0. 1985 | 02755 { 0. 2104 ; 0.0890 [ 0. 0119 | 0. 0000
{3)GRAPINTE/EP | 0. 0000 | 0. 1606 | 0. 2698 | 0. 2165 { 0. 1051 | 0. 0259 | 0. 0000

C1)EGLASS/EP | 0. 0000 | 0. 0236 | 0. 0737 | 0. 1369 | 0. 1634 | 0. 1133 | 0. 0000
D ¢ | (rsoron/er 0.0000 | 0.0119 | 00890 | 0. 2104 | 0.2755 | 0. 1985 { 0. 0000
C3)CRAPIITE/EP | 0.0000 | 0.025% { 6. 1051 { 0. 2165 | 0.2698 } 0. 1906 | 6. 0000
C1JECLASS/EP | 0.1933 | 0.2212 | 0.2772 | 0.3052 { 0.2772 [ 0.2212 | 0. 1933
D 5 | (2I0oRON/ER * | 0.0305 | 0.0887 | 0.2050 | 0. 2632 | 0. 2050 | 0.0887 | 0. 0305
CIIGRAPHITE/EP 0. 0511 | 0. 1025 | 0. 2052 | 0. 2565 [ 0.2052 [ 0. 1025 { 0. 0511
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Fig. 2 Coupling bending rigidities.
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Fig 12 Buckling curves of laminated composite
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