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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
both

approaches. The

is studied wvia theoretical and

experimental 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.

And the accuracy and applications of the

01 93 07 31

proposed method are demonstrated by
means of several examples. The attainment
of the actual behavioral predictions of the
structures depends on the correctness of the
elastic constants of the composite laminates.
And it can ensure high reliability of the
composite structural systems.

Keywords Composite materials, sandwich

structures, reliability, inverse problem, minimization
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[a] Autospectrum(Signal 3) - Input fal Autospectrum(Signal 3) - Input

2071 7 }I / = 724
\gy [518][552] 687 r zzé \ G35][704] | [B10] 1E38
\ l R
l 1] VL
\ 1] 4 VL
| | 1] RV
0 U N N AA o T e e e —
100 200 300 4[?-101] 500 600 700 800 200 400 600 B[('J-‘OZ ] 1k 1.2k 1.4k 1.6k
I:())/(n‘eafmm@_ |0/ /Plecre3mAC /95 / |
| [0/90/Plare3miG/90/6 30x30cm
Solution
1 2 3 4

Start Final Start Final Start Final Start Final

Ei(GPa) 167.897 140.946 45.092 140.947 120.411 140.946 172.861 140.947
E»(GPa) 4.942 8.514 6.529 8.514 14503 8.514 7.980 8.514
G12(GPa) 2.081 6.517 7.893 6.517 4.623 6.517 6.510  6.517
Vi2 0.400 0.300 0.266 0.300 0.158 0.300 0.499  0.300
Ecore(MPa) 1318  29.821 17.779 29.821 93.779 29.821 30.321 29.821
Veore 0.304 0.300 0.126 0.300 0.243 0.300 0.101 0.300
14 11 13 12

2 [Qloredmi(; | 29.5x29.5cm

Solution

Start Final Start Final Start Final Start Final

Ei(GPa) 32.248 151.681 194.179 151.677 83.321 151.681 178.284 151.682
E>(GPa) 18.830 8929 17.291 8.929 17.668  8.929 1.936  8.929
G12(GPa) 9.808 6.931 5.430 6.931 0.196 6.931 8527  6.931

Vi2 0.144 0.300  0.464  0.300 0.339  0.300 0.392  0.300

Ecoel(MPa)  7.063  27.126 1.610 27.126 12924 27.125 78.668 27.126

Veore 0.499 0.300  0.319 0.300 0.134  0.300 0.364  0.300

Ey(MPa) 0.895 2.201 1.069 2.201 0.193 2.201 0.162  2.201
11 13 13 12




Measured natural frequency (Hz) ) )
Identified material
Plate lay-up Iteration
Mode 1 | Mode 2 | Mode3 | Mode 4 | Mode 5 | Mode 6 constants
E=155.075 GPa (5.85%)
115.1374{143.0500(|250.7847(358.7377|392.1773|421.3000 F,=8.884 GPa (-3.68%)
[02 foare: Oﬂ 118 144 250 331 394 424 e ORalaed 13
30x300m V12:0.300(-1.93%)
Eo=26.343 MPa (4.73%)
ok 2.486 0.664 -0.313 | -7.732 0.465 0.641 Ver=0300(-0.01%)
E=140.946GPa(-3.79%)
116.0617|297.2111(347.5038 |358.8147|394.6829|532.4496
E=8.514GPa(-7.69%)
3 Gi7=6.517GPa(4.67%)
[ 6/90/ lare3mi /5051 1s | 204 | 343 | 367 | 402 | 531 ) b
30x300m V12:0.300(-1.96/0)
Eo=29.82 1MPa(7.85%)
% -0.915 | -1.080 | -1.296 2.281 1.854 -0.272 Vien=0.3(000%)
o ( - )/
4
Measured natural frequency (Hz)
Identified material
Plate lay-up Iteration|
tant:
Mode 1 | Mode2 | Mode 3 | Mode4 | Mode 5 | Mode 6 | Mode 7 | Mode 8 constants
E=151.681GPa(3.53%)
208.1835|324.9234|474.1872(530.5084|546.2111|695.2239|744.7119| 778.464 |E=8 929GPa(-3.19%)
G17=6.931GPa(1.39%)
O Jaore3mi O]
[ 3 3] 207 329 475 518 552 687 741 770 |Vi=03(-1.96%) 12
29.5%29.5cm Ee27.126MPa(-1.9%)
Veor=0.3(0%)
o % |70-568% | 1255 0.171 | -2.358 | 1.060 | -1.183 | -0.498 | -1.087
% E=2.201MPa(8.53%)
E=154.010GPa(5.12%)
227.0724|442.2860(471.3693 |607.7258|700.1094 | 739.4663 | 815.3427 |834.3590 E5=8.051GPa(-12.7%)
. G=6.051GPa(-11.48%)
[ /908 lecre3mA/53/F 227 | 439 | 501 | 635 | 704 | 724 | 819 | 838 [|v=03(-196%) 13
29.5%29.5cm Eo=28.366MPa(2.59%)
0,
-0.032 | -0.743 6.286 4.488 0.556 -2.092 0.449 0.436 Var=03(0%)
% E=1.999MPa(-1.43%)
( - )/




