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Abstract
The reliability of truss-type laminated
composite sandwich plates is to be studied

in this three-year project. Inverse and

reliability methods are used in the reliability ()
assessment of the sandwich plates. In this ()

year, the use of an inverse method to ()
identify the material constants of the plates ()

is studied via both theoretical and
experimental approaches. The inverse
method utilizes a stochastic global
minimization technique to minimize an
error function comprising the differences
between the theoretical and experimental
frequencies. The minimization of the error
function leads to the identification of the

material constants of the sandwich plates.
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M d natural fi H
Plate casured natural frequency (Hz) Identified material constants
lay-up Mode 1 | Mode2 | Mode3 | Mode4 | Mode 5
E=147.699GPa (0.133%) Ey=9.228Pa (0.054%)
5462 8326 11535 13319 1356.5 G=6.84GPa (-0.07%)  v;;=03017 (-1.4052%)
[0°] 2 E;=0.38598MPa (-0.0052%)
12 E=147.503GPa (0.0%) E,=9.223Pa(0.0%)
546.172 832.641 1153469 | 1331.892 | 1356494 G1;=6.8356GPa (0.0%) Vv,=0.306(0.0%)
E~0.386MPa (0.0%)
a: x X =llemx1lecmx0.18cm  Ey=0.386Mpa b=Icm hy=0.15cm
2
Measured natural frequency (Hz) i ) )
Plate lay-up Identified material constants Iteration
Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6
254907 | 292257 | 596925 | 805.699 | 1120.00 | 1155.65
[0°1% 240 | 2965 | 577.5 | 8137 | 1104 | 1140 |0 A3076GPaS 00%)E9.446GPa 242%) 11
12 - : : : G1=6.058GPa(-11.38%)v1,=0.30004 (-1.95%)
-5.848% | 1.4518% | -3.254% | 0.993% | -1.42% | -1.354%
47.811 | 55.615 |114.142|153.321213.802 | 222.776
= . 0, o 240
[O"]gb 47 545 | 1145 | 149.5 | 2125 26 |2 137:234GPa(-6.96%) E~8909GPa (:3:4%) 9
4 1-1.696% | -2.005% | 0.314% | -2.492% | -0.609% | -3.042% G17=6.592GPa(-3.56%) Vv;7=0.3001(-1.93%)
22.305 | 54.875 | 71.043 | 86.293 | 97.114 | 137.223
= _ 0, — ()
[0/9F/F) Py 51 63 o1 T01 120 |Ei=143.645GPa(-2.62%)E,=9.483GPa(2.83%) ;
4 [7.599% |-7.062% | -4.28% | 5.455% | 4.001% | 2.024% |G,,=7.514GPa(9.92%) v, = 030006 (-1 941%)
x x =11.15cm x 11.07 cm % 0.1452 cm b: x x =21cmx21cmx0.09779 cm
x % =28.1 cm % 28.075 cm x 0.078 cm d:( - )/
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Plate Measured natural frequency (Hz) ) . .
lay-up Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 Identified material constants Iteration
19103 | 27510 | 27.567 | 73119 | 93403 | E_15006GPa(7835%)  E10424GPa(13.02%)
[1450]233 19.3 279 279 74.2 943 G;=6.205GPa(-9.225%)  v1,=0.30025(-1.879%) 5
<1 1.03% | 142% | 121% | 148% | 096% | k-12715kPa(5.987%)
146.996 | 238.223 | 356.495 | 402.321 | 410491 | | _137667GPa(6.67%)  E=8.717GPa(-545%)
[F/90/() b 144.5 236 358.5 395.5 412 G,=6.718GPa (-1.72%) V= 0.30005 (-1.94%) 14
© [-1.698%[-0.933%]| 0.56% |-1.695% | 0.368% | Ev-08.113kPa(4.15%)
x x =221cmx22.1cmx0.0932cm k=1.1997kN/m*> R=0
x X =llcmx11cmx0.04cm Ey=65.4kPa c:( - )/



