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A Study of Vibration Analysis and Optimal Process Variables of
L aminated Composite Foam-Filled Sandwich Shells

branch and bound

Abstract
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resonance phenomenon.

The previously proposed constrained
global optimization method is incorporated into
the branch and bound method to formulate a
two level optimization technique for conducting
the minimum weight design of thick laminated
composite foam-filled sandwich shells with
continuous (core thickness) and discrete
(number of layer) design variables subject to
nature  frequency  constraint.  Besides,
experimental and theoretical methods are
presented to study the resonance behavior of
laminated composite foam-filled sandwich
shells. The nature frequencies are determined
using the NDE system. The test results are used
to verify the accuracy of the analytica
techniques.

Keywords. shell, foam-filled, resonance global
optimization, nature frequencies
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. Material constants Density
Material
=1 B G12= G13 G23 Vi2= VL3= W3 r(kgl nt)
172.7 Gpa 7.2 Gpa 3.76 Gpa 1.88 Gpa 0.3 1450
1.03 Gpa 1.03Gpa 0.4 Gpa 0.4 Gpa 0.30 267.5
Plate Material No. of Density Thickness Length Ply
No. Layers (ka/m?) (mm) (mm) Orientation
762 CFRP 8 1566 158 178 All  °
764 CFRP 8 1446 212 234 [ 0%/90°/0°/ 90"]3
761 GFRP 8 1971 1.64 183 All  °
734 GFRP 8 1814 2.05 227 [ 0°/90°/0°/ 90"] s
Plate Material Mode Experiment Present
No. Wy Hz) | hoee) | Wy (HD) | B ()
762 CFRP I 81.5 7.0 82.2 6.89
762 CFRP I 107.4 49 115.2 4.25
764 CFRP I 68.9 6.7 68.5 6.94
761 GFRP I 78.1 6.0 82.2 6.03
734 GFRP I 62.2 6.7 63.7 6.68

(a=b=10cm, f. =100Hz)
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