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Study on Evaluation Method of Structural Integrity of Cylindrical
Composite Lattice Structures

Jae-Moon Im*, Seung-Gu Kang*, Kwang-Bok Shin**', Sang-Woo Lee***

ABSTRACT: In this paper, evaluation method of structural integrity of cylindrical composite lattice structures was
conducted. A finite element analysis was used to evaluate the structural integrity of composite lattice structures. In
order to verify the optimal finite element in the evaluation of the structural integrity, finite element models for
cylindrical composite lattice structure were generated using beam, shell and solid elements. The results of the finite
element analyses with the shell and solid element models showed a good agreement. However, considerable differences
were found between the beam element model and the shell and solid models. This occurred because the beam
element does not take into account the degradation of the mechanical properties of the non-intersection parts of
cylindrical composite lattice structures. It was found that the finite element analysis of evaluation of structural
integrity for cylindrical composite lattice structures have to use solid element.
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Fig. 1. Structural parameters of composite lattice structure
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Fig. 3. Transfer of extra resin
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Fig. 5. Cylindrical composite lattice structure

Table 1. Specifications of cylindrical composite lattice structure

Mass (M) 7.89 kg
No. of Helical Rib 24
No. of Hoop Rib 10
Width of Rib (b,) 6.7 mm
Thickness of Rib (H) 16.5 mm
Angle of Rib (¢) 32°
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Table 2. Mechanical properties of carbon/epoxy composite

Mechanical properties Intersection |Non Intersection
E, 134.00 74.82
Elastic Modulus
E 8.08 6.64
(GPa) 2
E,; 8.08 6.64
Gy, 5.33 2.28
Shear Modulus
G 5.33 2.28
(GPa) 13
Gy, 2.74 1.17
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Table 3. Analysis results of cylindrical composite lattice structure

Beam Model| Shell Model | Solid Model
Max. Tsai-Wu Index - 0.48 0.37
Max. S, (MPa) 194.2 338.5 328.8
P_(Ton) 742.6 414.1 4175

(a) Beam model
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Fig. 8. Buckling analysis results
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