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ABSTRACT: The work aims to study the dynamic characteristics of carbon phenolic composite conical shell with metal as the
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model of metal substrate composite conical shell structure was established to characterize the effect of material parameters of

each layer on the dynamic characteristics of the structure. The free modal experiment of typical aluminum alloy-adhesive

layer-carbon phenolic conical shell was carried out. Based on the modal experimental results and numerical simulation, the pa-

rameter identification of composite materials was carried out. The global optimal solution of material parameters was obtained

by response surface optimization method, and the sensitivity analysis of structural mode to composite material parameters was

carried out. Based on Latin hypercube sampling and polynomial proxy model, an efficient proxy model for multi-layer compos-

ite conical shells was established. For [0, 90]s laminated composite conical shell structure, the first five groups of modal fre-

quency parameters were most sensitive to £1; and least sensitive to v,3. The effect of shear modulus was between tensile

modulus and Poisson's ratio. The dynamic model and parameter identification method for anisotropic isotropic-orthotropic

multi-layer composite conical shell are established, which can provide reference for the design of such structures.
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Fig.1 Metal substrate composite conical shell model
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Fig.2 Model for specimen structure of metal substrate com-
posite material conical shell
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Fig.3 Free modal experiment of the conical shell and layout
of the measurement points: a) free modal experiment of the
conical shell; b) layout of the measurement points of the mo-
dal experiment
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