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Impact Resistance of the Honeycomb Structure of Cushion Rubber
in Electronic Chips on Aeroplanes

LI Xueren, ZHANG Zhuohang, DU Jun, CHANG Fei

School of Aeronautics and Astronautics Engineering, Air Force Engineering University, Xi‘an 710038, China

Abstract Impact resistance of electronic chips has been a concern in the aeroplane industry. Based on dropping of the electronic
chip on a specific device on the plane, this paper studies the impact resistance of the honeycomb structure of cushion rubber in
electronic chips in devices on aeroplanes. Different honeycomb structures are adopted to study the relationship between the structure
and impact resistance by using the finite element analysis software Abaqus. Different trepanning directions and sizes of the
honeycomb are considered. The results show that the honeycomb structure improves the impact resistance of electronic chips
compared with the solid ones, increasing the performance by 22%~33%. The impact resistance of longitudinal direction of trepanning
is better than that of the transverse direction of trepanning, while the effect of trepanning size in this experiment is not apparent. The
honeycomb structure can be easily manufactured, which means this study has engineering values.
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Fig. 1 Finite element models of various hyperplastic rubber honeycomb structures
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Fig. 2 Fitted curves of test data (uniaxial tension)
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Fig. 5 Deformation response of structure 1 under

dropping impact
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Fig. 6 Instant acceleration at the observation site at 15 m/s
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X H bR PR A R A R I LA SR R, S5 2
ZE KRG 3 1 I B 0 B I AE 15 mis Z01F R HE 25 A8 1 380N
27%, MTE 35 m/s 508 T LUA5HE) 1980715 229% 5 450 4 4549 5 11
Wk S T3 B DA (L TE 15 m/s 2514 EE 8544 1980/ 33% , i 7
35 m/s SR HLZEAE 1380/ 25% o %45 S I | B 25 ) IR 1k
TE TR B (W30, e 5 23 4 1) 28 VR A T )55, 3k PR Ry A
R T BRVE I, 92 vh e J2 A7 B i ok BT B R MR A5 M R
A A G PR S  H RE AR 55 , (75 4% o e )2 B 2% o AR
FHHI5S

3 4ig

1) FEJEA I RIERE T, s 5 R 11 55 7 LI A A
TP WA, AP R 8 25 1 T I 55 27 %~33% , i B TR A5 1
HIl 55 229%~25% , PR I 5 45 K O S8 41 o3 T 28 ol J2 LI
i BE o (H7E R TR I, W A A T A K i AR e
KA SIS, % it [R) 4 5, T RS e RS o

2) YA IFFLI R I TR 0 TR AL AR B T5 25 1 A
1] FE LA BE LU 1] 135 6% , o el k7% 254 T O ) FF LK BE L
1) 155 3% TRV, o 1) FFFL oA IR AL R B T2 v p i Toxfe
BERH, M T FLFLIRADN , 2 FE 8,

%3307k (References)

[1] Liu Z Q, Liang W, Yang J. Analysis of thermal and mechanical properties
of honeycomb structure of MTPS[J]. Acta Aeronautica ET Astronautica
Sinica, 2009, 30(1): 10-12.
[2] Ooba T, Funahashi Y. Stability analysis of linear shift—invariant dynamics
in honeycomb structure[J]. Asian Journal of Control, 2002, 4(3): 348-
353.
[3] Jia R, Luo J, Zhen L. Copy the Super—Hydrophobic Honeycomb Structure
to PDMS Surface[C]// Proceedings of the 2011 International Conference
on Informatics, Cybernetics and Computer Engineering. Berlin
Heidelberg: Springer, 2012: 787-793.
[4] Drake M L, Bouchard M P. On damping of large honeycomb structure[J].
Journal of Vibration, Acoustics Stress and Reliability in Design, 1985,
107(4): 361-366.
[5] Gibson L J, Ashby M F. Cellular solids: structure and properties|M].
London: Cambridge university press, 1999.
[6] Liew K M, Jiang L, Lim M K, et al. Numerical evaluation of frequency
responses for delaminated honeycomb structures[J]. Computers &
structures, 1995, 55(2): 191-203.
[7] Wang D M, Wang Z W, Liao Q H. Energy absorption diagrams of paper
honeycomb sandwich structures|]]. Packaging Technology and Science,
2009, 22(2): 63-67.
|8] Aminanda Y, Castanie B, Barrau J J, et al. Experimental analysis and
modeling of the crushing of honeycomb cores[]J]. Applied Composite
Materials, 2005, 12(3-4): 213-227.
[9] Yang D U, Lee S, Huang F Y. Geometric effects on micropolar elastic
honeycomb structure with negative Poisson’s ratio using the finite
element method[J]. Finite elements in analysis and design, 2003, 39(3):
187-205.
[10] ¥ 5. k55, PhATHE, 6. I ER AR 2 R fL s B B4 B e =
SIASIRGRAT I SAERERT ()], #es5 vhifi, 2013, 32(22):13-20.
Xiao Feng, Chen Yong, Sun Jingya, et al. Dynamic crush behavior
and performance of layered honeycomb hyperelastic rubber claddings
[J]. Journal of Vibration and Shock, 2013, 32(22): 13-20.

[11] JET, p/hJl, B8R, 45 ABAQUS (194 BR T2 B Fm (M. Jb
A WFHERAE AT, 2009: 324-340.
Zhuang Zhuo, You Xiaochuan, Liao Jianhui, et al. ABAQUS finite
element analysis and application|M]. Beijing: Tsinghua University
Press, 2009: 324-340.

[12] F T4, (415 M. ABAQUS 45 T3 S S B TEMR M. dba: A
AT AL HUERE, 2010: 49-62.
Wang Yuzhuo, Fu Chuanguo. ABAQUS structural engineering
analysis and examples explains[M]. Beijing: China Building Industry
Press, 2010: 49-62.

(Fie%H HE29)



