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Fig. 1 Diagram of side view of curved honeycomb core
and the Y model
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Fig. 2 Sketch of coordinate system and unit cell structure
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Fig.3 Schematic diagram of Y unit unidirectional force
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Fig. 7 Schematic diagram of honeycomb core under shear force
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Fig. 9 Double curved honeycomb sandwich structure
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Tab.1 Size parameters of honeycomb core
LAY — R RLAY =
Al 0.028 0.063 0.224
As 0.005 0.011 0. 039
[1/mm 2.782 2.763 2.752
l5/mm 2,757 2.713 2.565
¢/mm 0.08 0.08 0.08
b /mm 10 10 10
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Fig. 10 Finite element model of double curved honeycomb

sandwich plates
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Fig. 11 Schematic diagram of the working conditions
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Tab. 2 Displacements under the three working conditions and error percentage
A — B = A =
WAl M (E/ %) FMT(E/ %) WA FM—-(E/ %) FRC(E/ %) TR F—(E/%) FMT(E/ %
AL ES/mm 3,440  3.521(2.35) 3.519(2.30) 3.514  3.599(2.42) 3.579(1.85) 2.616  2.750(5.12)  2.672(2.14)
fE I /mm 5,742 5.865(2. 14) 5.865(2.14) 5.967  6.085(1.98) 6.084(1.96) 4.593 4.772(3.90) 4.684(1.98)
a7 %% /mm 2. 677  2.785(4.03) 2.764(3.25)  3.418  3.740(9.42) 3.589(5.00)  7.406 9.632(30.1)  8.128(9.75)
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Tab. 3 First five natural frequencies and error percentage
FEAL— [ - AL =
PR %Rk —(E/%) %% (E/%) I R —(E/%) S T(E/%) VR HR—(E/ Y% % T(E/ %)
H—Br/Hz 1208.2 1201.2(0.58) 1200.9(0.60) 1166.7 1159.7(0.60) 1159.8(0.59) 1176.3 1159.6(1.42) 1170.7(0.48)
HBr/Hz 2802.6 2688.1(4.1) 2688.6(4.1)  2759.1 2635.6(4.5) 2637.8(4.4)  2660.0 2494.4(6.2) 2544.7(4.3)
B=Wr/Hz 2987.1 2961.6(0.85) 2961.6(0.85) 2966.3 2931.0(1.2) 2933.8(1.1) 3072.8 2991.0(2.7) 3042.1(1.0)
IRy /Hz  3048.9 3014.7(1. 1) 3015.3(1.1)  2990.7 2953.9(1.2) 2961.4(0.98) 3893.4 3637.5(6.6) 3807.5(2.2)
I /Hz  5353.1 5265.1(1.6) 5268.6(1.6) 5233.6 5140.9(1.8) 5151.0(1.6) 5502.6 5289.7(3.9) 5421.1(1.5)
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Equivalent models research and numerical analysis based on
double curved honeycomb sandwich structure

SHEN Yuan-xing, HOU Wen-bin"
(School of Automotive Engineering, State Key Laboratory of Structural Analysis for Industrial Equipment,

Dalian University of Technology.Dalian 116024 ,China)

Abstract: Honeycomb sandwich structures have attracted great interest in lightweight design, and
improved the related theoretical research continuously. However, most of the researches are concentrated
on flat honeycomb sandwich structures and few consider the curved structures. In this paper,a double-
curved honeycomb sandwich core is investigated by mechanical analysis, and an equivalent mechanical
model is established. Detailed models of the honeycomb sandwich structure are established.
Simultaneously,the corresponding equivalent models are built based on the sandwich theory and curved
sandwich theory,respectively. Finally, to verify the accuracy of the equivalent mechanical model of the
curved sandwich structures, the detailed models and the equivalent models are analyzed and compared
under various working conditions through the finite element method. The results show that the
equivalent mechanical model of the curved sandwich plates has better applicability to curved honeycomb

sandwich structures,and it also applicable to nearly plane structures considerably.

Key words: sandwich structure; curved honeycomb sandwich plates; mechanical analysis; equivalent

models;finite element
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