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conical shells using shell fiber path and lattice rib analysis

Ali Asghar Naderi*", Hamed Ahmadi?

1- Department of Mechanical Engineering, Imam Ali University, Tehran, Iran.

2- Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
* P.0.B. 1317893471 Tehran, Iran, aa.naderi@modares.ac.ir

Article Information Abstract
Original Research Paper In this paper, using fiber path geometry, shell geometry, lattice geometry and classical shell theory, the
Received: 1 July 2021 stiffness coefficients of a composite conical shell and a composite lattice conical shell are obtained. The

First Decision: 7 August 2021

Accepted: 12 September 2021 results in determining the buckling strength in this method have been compared with the experimental results

and a good agreement has been seen between the results. The stiffness coefficients are obtained as a function

of the position of each point of the shell relative to the axis of the conical shell generator. The value of all

Eﬁé’ﬁf&gjs' stiffness coefficients at each point of the unreinforced shell relative to its generating axis decreases from the

Lattice conical structure location of the small edge to the location of the large edge of the conical shell. Changes in the thickness of the

Fiber path shell and the angle of placement of the fibers on the shell relative to the axis of the cone generator cause the

Composite shells stiffness of the shell to vary along the axis of the generator. Therefore, the stiffness of the whole conical lattice
structure varies in the direction of its generator. It can be seen that although the analysis of the buckling
strength of the conical shell by the equivalence method is not completely accurate, but it provides a detailed
description of the manner and ratio of changes in stiffness of the lattice shells along the axis of its generator.
The coefficients equivalent like the coefficients of a filament wound composite laminated conical shell vary
by the direction of its generating axis.
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Fig. 7 Membrane stiffness, coupling and flexure equivalent to type 1
lattice conical shells
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Fig. 9 Membrane stiffness, coupling and flexure equivalent to type 2
lattice conical shells
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lattice conical shells
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Fig. 1  Comparison of experimental results of buckling strength of
lattice conical shell by smear method (variable thickness)
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