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Study on Evaluation Method of Structural Integrity for Cone-Type
Composite Lattice Structures with Hexagonal Cell

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

ABSTRACT: In this paper, evaluation method of structural integrity for cone-type composite lattice structures with
hexagonal cell was conducted. A finite element analysis was used to evaluate the structural integrity of cone-type
composite lattice structure. The finite element model for evaluation of structural integrity was generated using solid
element. In order to consider the difference in mechanical properties between intersection and non-intersection part,
the mechanical properties were applied considering the fiber volume fraction of each part. Compression test of cone-
type composite lattice structure were conducted for verification of evaluation method of structural integrity. The
analysis result showed 2% errors in displacement and good agreement with test result.
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Fig. 1. Structural parameters of composite lattice structure
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Fig. 2. Fiber winding process of composite lattice structure

Intersection Part
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Fig. 3. Cross section of intersection and non-intersection part

Table 1. Specifications of cone-type composite lattice structure

Diameter of Structure 438 mm-600 mm
Height of Structure 600 mm

No. of Helical Rib 30

No. of Hoop Rib 8

Width of Hoop Rib 6.7 mm
Width of Helical Rib 6.7 mm
Thickness of Rib 13.2 mm
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Fig. 5. Finite element model of cone-type composite lattice
structure

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, 533 2.28
Shear Modulus
G 5.33 2.28
(GPa) 13
G, 2.74 1.17
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Fig. 6. Fiber volume fraction of composite lattice structure
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Fig. 7. Load and boundary condition
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Table 3. Analysis results of cone-type composite lattice structure

Tsai-Wu index 0.06
0.023(Fiber)
Max. Stress Failure index
0.038(Matrix)
0.016(Fiber)
Max. Strain Failure index
0.030(Matrix)
S11 mae 26.70 MPa
P, 548 Ton
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Fig. 8. Tsai-Wu index result of intersection part
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Fig. 9. Compressive Test of cone-type composite lattice struc-

ture
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