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Compression and Bending Test for the Stiffness of Composite
Lattice Subelement

Min-Hyeok Jeon*, Min-Song Kang*, In-Gul Kim*', Mun-Guk Kim*, Eun-Su Go*, Sang-Woo Lee**

ABSTRACT: The composite lattice structures have advantages of high specific stiffness and strength and are mainly
applied to the structures of launch vehicles that carry the compressive load. However, since these structures are
manufactured by filament winding technology, there are some defects and voids found in the knots. For these reasons,
the stiffness and strength of the lattice structures have to be compared with finite element model for predicting design
load. But, the full scale test is difficult because time and space are limited and the shape of structure is complex, and
hence the simple and reliable test methods for examination of stiffness are needed. In this paper, subelements of
composite lattice structures were prepared and compressive and bending test were conducted for examination of
stiffness of helical and hoop rib. Test methods for subelements of composite lattice structures that has curved and
twisted shape were supposed and compared with finite element analysis results.
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Fig. 2. Cross section of knot
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Fig. 3. Subelement specimens for compression and bending
test
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Cross section of helical rib

Cross section of knot

Fig. 8. Cross section of knot and helical rib
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Fig. 10. Finite element model of single unit cell
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Fig. 11. Failure mode of single unit cell
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Fig. 13. Load-strain curve of CT#1
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Fig. 14. Load-strain curve of CT#2
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Fig. 15. Load-strain curve of CT#3

Table 1. Test results of compression test

CT#1 | CT#2 CT#3 Avg.
Primary failure load (kN)| -32.2 -29.1 -29.9 -30.4
Max. load (kN) 343 | -407 | -309 | -353

Table 2. Stiffness of helical rib

& e | &ue) | & (ue) | E(GPa)
CT#1 -1620 | -1932 -1776 99.1
Test CT#2 -1452 -1976 -1714 102.7
CT#3 2238 -1374 | -1806 97.4
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Fig. 16. Stiffness vs. fiber volume fraction
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Fig. 17. Failure mode of hoop rib
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Table 3. Test results of bending test
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Fig. 19. Strain-Load curve of BT#1
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Fig. 20. Strain-Load curve of BT#1
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