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Compression Test of Subelement and Tension Test of Hoop Ring for
Stiffness Evaluation of Conical Composite Lattice Structures

Min-Hyeok Jeon*, Seung-Taek Kong*, Hae-Ri No*, In-Gul Kim*', Sang-Woo Lee**

ABSTRACT: The compression and tension test were performed to evaluate the stiffnesses of the conical composite
lattice structures and results of test were compared with finite element analysis results. Because of difficulty to perform
simple tension and compression test due to conical shape, suitable specimens and jig for test were made. Subelements
extracted from the structure were prepared for compression test. Compression test of subelement was performed and
compressive strains in fiber direction were measured. Compressive stiffness of the helical rib was verified by finite
element analysis results. For stiffness of hoop rib, hoop ring specimens were extracted from the structure. Tension test
of hoop ring specimen was performed to apply bending deformation to hoop rib. Stiffness of hoop rib was verified by
finite element model considering various fiber volume fraction in thickness direction.
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Fig. 1. Schematic view of conical composite lattice structure
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Table 1. Specifications of conical composite lattice structure

Diameter of Structure (D1-D2) 780 mm-900 mm
Height of Structure (H) 780 mm
No. of Helical Rib 80
No. of Hoop Rib 14
Width of Hoop Rib (b,) 6.7 mm
Width of Helical Rib (by) 6.7 mm
Thickness of Rib 13.86 mm
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Fig. 2. Subelement specimen for compression test
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Table 2. Mechanical properties of ribs and knot

Helical Rib Hoop Rib Knot

(V, = 34%) (V, = 33%) (V, = 49%)
E,, (GPa) 85.19 80.86 115.97
E,, (GPa) 401 3.93 4.72
E,, (GPa) 401 3.93 472
G,, (GPa) 2.44 2.40 5.25
G,, (GPa) 2.44 2.40 5.25
G,, (GPa) 2.34 2.29 2.80
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~
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A
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Fig. 9. Finite element model of hoop ring
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Fig. 10. Fiber volume fraction distribution of hoop rib
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Fig. 12. Load-strain curve of subelement #1 and FEA
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Table 3. Measured mechanical properties of helical and hoop rib

Helical Rib Hoop Rib
Inner Outer Inner Outer
\'A 34% 38% 28%
E,, (GPa) 85.19 92.40 67.87
E,, (GPa) 4.01 4.16 3.70
E,; (GPa) 4.01 4.16 3.70
Gy, (GPa) 2.44 2.50 2.32
G,; (GPa) 2.44 2.50 2.32
G,; (GPa) 2.34 2.42 2.17
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