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Mechanical Behavior of Rhombic Honeycomb Cores under In-plane Impact Loadings
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ABSTRACT: The work aims to obtain the mechanical parameters about the dynamic impact performance of rhombic ho-
neycomb cores with various cell-wall-thickness-to-edge-length (d//) ratios, under the in-plane impact loadings with dif-
ferent impact velocities. The finite element analytical model and the simplified energy absorption model were established
to evaluate the in-plane mechanical performance of rhombic honeycomb cores. The local collapse mode, V-shaped transi-
tional mode and I-shaped deformation mode were gradually observed with the increasing impact velocities. These three
different deformation modes were described and presented in detail. Under various cell-wall-thickness-to-edge-length ra-
tios, when the remaining structural parameters are fixed, the dynamic plateau stress is in linear relation with the square of
the impact velocities. At different impact velocities, when the remaining parameters are fixed, the dynamic plateau stress
is related to the 6 // ratios with the exponential relationship. Through the physical analysis and discussion of the numerical
results, the empirical formula on the relation between the impact velocity and the dynamic plateau stress is proposed.
KEY WORDS: rhombic honeycomb cores; in-plane; dynamic property; deformation mode; dynamic plateau stress; finite
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Fig.1 The configuration and related parameters of rhombic
honeycomb cores
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Fig.2 The finite element model of rhombic honeycomb cores
under in-plane impact loadings
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Fig.3 The response curves of rhombic honeycomb cores under
in-plane impact loadings
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Fig.4 Typical deformation modes at different in-plane impact
velocities
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Tab.1 o, values of the rhombic honeycomb cores with deferent &/ values and =60° at different impact velocities = MPa

BEJE /mm
i /(mes™) i
0.03 0.05 0.07 0.10 0.20 0.30
3 0.0141 0.0403 0.0767 0.1730 1.1410 2.4678
20 0.0238 0.0585 0.1058 0.3744 2.7455 3.1093
50 0.1025 0.2021 0.3376 0.6115 2.2847 4.4550
70 0.1837 0.3440 0.5374 0.9126 3.8348 6.5189
100 0.3383 0.6511 0.9637 1.5398 3.9964 8.6210
125 0.5953 1.0009 1.4483 2.2517 5.8325 10.8950
150 0.8197 1.4437 2.0940 3.1193 7.1620 12.7019
175 1.1192 1.9702 2.7257 4.1292 8.8926 15.1624
200 1.4637 2.4536 3.5604 5.3660 12.3533 19.6545
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Tab.2 Values of the relation parameters between o, and &//
at different impact velocities

e B /(mes™) B k
3 229.92 6.2038
20 223.15 6.4094
50 167.45 5.3019
70 161.03 5.5586
100 142.92 54117
125 126.95 5.2184
150 118.17 5.2029
175 112.25 5.2568
200 114.03 5.5862
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Tab.3 o, values of the rhombic honeycomb cores with §=0.15 mm and deferent values at different impact velocities

MPa
S TR/ )
10 20 30 40 50 60 70 80
3 0.0241 0.2712 0.3053 0.3327 0.4562 1.8652 1.1055 2.0498
20 0.0532 0.4204 0.4738 0.5516 0.7043 1.0601 2.1990 3.8877
50 2.1268 1.1065 0.9519 1.0425 1.3410 1.8702 4.1662 9.9503
70 3.7330 1.9548 1.5961 1.5955 1.9932 2.6590 5.6281 13.4114
100 6.9704 4.6105 2.9503 2.9019 3.5218 4.5488 8.4051 19.2065
150 12.9297 9.2637 7.2434 6.7183 6.8720 8.5701 14.2492 32.5009
200 24.0589 15.9410 13.3005 11.4566 11.9033 14.2854 22.2490 48.4111
33(1): 20—23.
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