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ABSTRACT: The work aims to study the influence of configuration parameters and compression velocity of triangular
honeycomb on the out-of-plane compression performance. Ansys/LS-DYNA was employed to create the finite element
model for dynamic out-of-plane compression of triangular honeycomb based on the representative cell and the simulations
of triangular honeycomb cores with various cell configuration parameters under the out-of-plane compressions were car-
ried out. For triangular honeycomb, when all configuration parameters were fixed, the out-of-plane dynamic plateau stress
was related to the compression velocity by quadratic polynomial equation. For a given compression velocity, the dynamic
out-of-plane plateau stress of triangular honeycomb with a fixed expanding angle was related to the ratio of cell wall
thickness to edge length by a power law. Fot the triangular honeycomb with a fixed ratio of cell wall thickness to edge
length, the out-of-plane dynamic plateau stress is related to the expanding angle by a quadratic relationship curve. With
the same relative density, SEA of regular triangular honeycomb is larger than that of regular hexagonal honeycomb; and

the correlations between out-of-plane dynamic plateau stress and compression velocity (or cell configuration parameters)
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can be well fitted by certain curves.
KEY WORDS: triangular honeycomb; finite element analysis; out-of-plane; specific energy absorption; dynamic plateau

stress

Hull 771 [10]

(11
[2] [3] [4]
LS-DYNA

B 1 tERE

Ansys/LS-DYNA
1a X3

(6] 1b
(7] (8]

le—d

a =SB4 b = MBI LS A

c FEERCH d FEIESCASF LT

1
Fig.1 Triangular honeycomb structure
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Fig.3 Finite element model of triangular honeycomb 6=60°, b=10 mm, v=30 m/s)
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Fig.5 Stress-strain curve of the triangular honeycomb repre-
sentative cell in direction X3 under different parameters
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Fig.6 SEA-velocity curves of triangular honeycomb and
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1 0=60°

Tab.1 Dynamic plateau stress values of triangular honeycombs (6=60°) with different wall thicknesses at different

compression velocities MPa
Vi(m-s™)
3 15 30 90 150 210 240
0.003 33 0.196 212 0.223 614 0.251 098 0.573 470 1.049 383 1.754 520 2.138 400
0.006 67 0.430 609 0.657 576 0.787 081 1.317 382 2.318 795 3.655432 4.365 309
0.008 33 0.801 001 0.876 780 1.036 114 1.840 744 3.042 196 4.632 388 5.617 447
0.010 00 1.018 110 1.197 772 1.241 492 2.303 525 3.791 126 5.777 434 6.945 132
0.011 67 1.446 156 1.483 278 1.672 972 2.788 004 4.664 306 6.970 644 8.360 397
0.013 33 1.545 986 1.572 279 2.057 158 3.461 783 5.501 091 8.533 708 10.291 072
0.016 67 2.043 465 2.290 635 3.094 792 4.756 793 7.460 056 10.986 430 /
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Fig.7 Relation curves between dynamic plateau stress and ratio of wall thickness to edge length and compression velocity
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2 t=0.03 mm
Tab.2 Dynamic plateau stress values of triangular honeycombs (7=0.03mm) with different expanding angles at different
compression velocities MPa
v/(m-s™!
0/°) ( )
3 15 30 90 150 210 240
20 1.935 780 2.541 215 2.980 094 5.346 777 8.476 051 12.377 370 15.128 058
40 1.302 966 1.467 922 1.833 333 3.027 951 4.864 867 7.298 469 8.839 038
60 1.003 447 1.197 772 1.231 847 2.303 525 3.759 533 5.777 434 6.945 132
90 0.798 947 0.901 501 1.169 021 2.282 660 3.818 552 6.094 767 7.313 145
110 0.857 394 0.964 872 1.317 412 2.194 727 3.873 054 6.142 513 7.773 890
130 0.911 380 1.250 601 1.420 252 3.079 441 5.522 128 8.350 950 10.186 930
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Fig.8 Relation curves between dynamic plateau stress of triangular honeycomb and expanding angles and compression velocities
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