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Structural Design and Finite Element Analysis of Plane Integral

Bursting-Type Frangible Cover
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Abstract: In order to meet the new performance requirements such as lightweight and compact structure of missile-
launch canister cover, a plane integral bursting-type composite frangible cover is designed. The weak area structure of
the frangible cover is manufactured by slotting. Under pressure conditions, a static finite element analysis model is
established. The distributions of the stress and deformation of the frangible cover are analyzed, and the effects of the
cover thickness and the groove width in the weak area on its maximum deformation are discussed. Under bursting
conditions, based on the three-dimensional (3D) Hashin failure criteria, a static progressive damage finite element
model is established. The damage failure mechanism of the frangible cover is studied, and the effects of the design
parameters of the frangible cover on its bursting performance are discussed. The results show that both the relationship
between the thickness of the frangible cover and its maximum deformation and the relationship between the groove
width and the maximum deformation of the frangible cover are nonlinear. The effects of the change in the thickness of
the cover on the stiffness and strength of the frangible cover are significant, while the effects of the change in the groove
width on the stiffness and strength of the frangible cover are small. The results of the finite element analysis can provide
technical support for further manufacturing and experimental research.
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Fig.1 Schematic diagram of the frangible cover structure

D,

ﬂ

D;

/ N j
\ /

E2 ZBERTTEE

Fig.2 Schematic diagram of the frangible cover

dimensions
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Tab.1 Dimensions of the frangible cover mm
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Tab.2 Property parameters of the composite laminate

W i 2450 R SE
E,E, /GPa 21.50 X, Y, 385.42
E,/GPa 5.68 Z 62.35
G1,/GPa 3.42 X., Y, 279.36
Gy, G13/GPa 2.13 Z. 234.26
e 0.11 S 68.50
st 0.29 Sus2Sis 44.31
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Tab.3 Property parameters of the epoxy resin

E/MPa “ X,/MPa

3500 0.35 60
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Fig.3 Distributions of the stress and deformation of the frangible cover
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Fig.4 The curve of the maximum deformation of the

frangible cover with the change in its thickness
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Fig.5 The curve of the maximum deformation of the

frangible cover with the change in the groove width
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Fig.6 The displacement curve of the frangible cover
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Fig.12 The load-displacement curves of the frangible

cover center with different cover thicknesses
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