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Quasi-static Crushing Finite Element Simulation on Aluminum
Honeycomb "Y" Shaped Cell
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ABSTRACT: The work aims to study the process of axial compression deformation and energy absorption characteristics of
aluminum honeycomb structure with the minimum periodic structure of aluminum honeycomb—"Y" shaped cell, base on
the important influence of adhesive strength on the energy absorption characteristics of aluminum honeycomb, so as to
know about the influence of different adhesives on the energy absorption characteristics of aluminum honeycomb. The
Von Mises constitutive model was used to characterize the mechanical properties of adhesives. A "Y"-shaped finite ele-
ment model with adhesive layer was established to simulate the crush deformation process of aluminum honeycomb
structure, and the deformation and failure phenomena of adhesive layer were obtained. As different adhesives had differ-
ent failure situations, the average compression strength and energy absorption value of the corresponding “Y” shaped cell
would be different. The model could effectively simulate the crush deformation process of aluminum honeycomb structure
and predict the deformation and failure of the adhesive layer accurately. The calculation accuracy of the finite element
model of “Y” shaped cell established through experimental verification could meet the needs of practical engineering.
Through the quasi-static crushing finite element simulation on the “Y” shaped cell, the suitable adhesive is selected for the
production of aluminum honeycomb and the foundation is laid for the further research on the subsequent package buffers.

KEY WORDS: aluminum honeycomb; axial compression; energy absorption characteristics; structure bonding
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Fig.1 Preparation of aluminum honeycomb by
forming method
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Fig.2 Roll-in forming device
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Fig.3 Honeycomb test device
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Fig.5 "Y" shaped cell structure of the honeycomb
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Fig.8 Honeycomb specimens and deformation results
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Fig.9 Stress-strain curves of aluminum honeycomb specimens
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Fig.10 Progressive crushing and deforming process of "Y" shaped cell

WE 9 FE 13a, FESLE G E A, T A1-R AR #h
L e M A Y B RWEAE N ), T RS AR
PEVHE , B — KA & X B, i % S b B,
MZRBESR b, 525 b, 15 ELARI LR (e 71 e
S HE R, A XN S KA, PRI A
Ji PR AT BB R S B AR I AR 2 AN Y BB AR, R
SRV AN . QR 14 TR, <Y RLBIT Y2 R4

PRSI 1Y 83.6 %%, FH M TT 1 SC Hh O < By
700 B4 5 A7 B 6 M AR T A7 A5 0 4 e 5 1 - 34 T 4
BRI

TEFESIE R, IR 932 RS 2 R L ff
FUBTYI. 259 P s Tk RO AR , TR B
LRI YR L KT T
P A DR 4 2 5 A K, 7 T B T e



EARZEAE R YT BT S R A IROTAET ST - 93 -

#5394 11
a SLIRZER b PELR
E 11 Yy B eI

Fig.11 "Y" shaped cell deformable
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