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Fig.1 Morphology of egg-box structure (a) and schematic of

structural parameters (b)

Xt A A R S R AR A 52 B R v ok I A A B T e AL T
REREAT 73BT, AR S ISR IR BERLEE, IR
— D REAT PR R BUE T S = AT IR S .
R T R BV o (AT IR KRBT 0 3 A
BrBr: nE B, R 4E R BOM [ #E B .

IR B ¥R R v A8 5 e RO AR T A
e, gk i O R 3G O, H TR R R T e
MBI GG L, B LAIX AN 3o R 7 2852 ) e (1] 45 0 HL 2R
RO AR RN

4 B W RE 2 2 1) 32 B BL, b BUk L R
ST IR ) T Ak I 45 S 5 B B 1 PR 4 A
T B 3 o, KGR AL T & S 5 A AR H Sk Bt
b i, Wik 3a P, BEEJCERN L% T, &
T AR (A2 % H 52 0 Hhoe 328 80 DY A 7 Hicin B 3b~3d By
N, TE R4S A h G A IO AE S T TR 1A ELAE H
TRAETBEA . BERGRIONPEGE P — RN,
B 5T AR R A AR ELAR A 845 N O £ AR, B

VEHE T VR ERARAL, RN BRI BT 3
ANTT I BRSNS 7.38 mm (M YT, BT BB
5 E G M R R DY A AT SRR B2 AR T Y
LA AT T 200 AR RAE R R 2 = B A o 2 3L
EIV-AT- 2 A .

WA EENOZE KA, TR 4 i
iR e D AR IR BERLEE, AR TR I R AN & 4 P
e HE da FoR R EG LK, WA 4b T
AE 2 B dr e - N R4 b B, &
RIGERIEI TR AL 32 03 R A I, AR 3 i Ak 7= A S 1
B, SRAHAE SO, SR T 5 45 A4 35 T AR D T
git. BEAE PSRN, POV A A% i A oy 5
UK Ac. W e 22 = 1 JEL B AT LA IR Dy v A T v 7 A2
(¥ o i Bl RE 3 A2 N OB AR (K S PE AR RE . B IS AS T
AR T A B AR AE AT I B 2 R R

B JE N Y B, T R R DO /N T ey R
g, HAEVEEE SRR, SR ST &
FOFRR SRR — BN Ia), e A T A TR B
MITTASTE o B i B A 2 et BRI oL 5 2 4R Bl e 21
G b AR F T AR B0 R IR AL B AR A B TR AL,
FLAE _E AR R DY 33 Ak 7= AR S AR BT A2
2.2 EBEERDRHUN LR RESF IS

A TEAR S AT R S N R B R B
RSt J2 B BB AR MR WS b ol e . AR B
AR AR 5 2 5 e AR B A AR v o oy 1 R ST
5 T R SR MR RE R, SRR RE M RE VT A 1Y)
b 5 A ol A it 2 AR e i 2

B S R B A ST T R e R SR AR AT T R e A R
AR ol BT M2 6 s, i 2R R AU B S
bR AR . NIRRT BUE . 2 AR
A IEAME, o2l BT, R BEEER R
ORFF—BUNTA], O 7 3RAS E AT IR BERICR, i I8 I
R 0 Ik 1) 52 24 O RF R (048 E A2 98 IO I

B2 i e B SR B S vl T i 2R e AR A o o A Y

Fig.2 Drop hammer impact model for flat egg-box sandwich panel (a) and curved egg-box sandwich panel (b)
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Table 1 Material parameters

Material Elastic modulus, E/GPa Poisson’s ratio, v Density/kg m™
1060Al 69 0.33 2700
Q345 285 0.3 7800
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Fig.3 Overall deformation diagram of the egg-box sandwich panel impacted by the drop hammer: (a) initial contact stage,

(b, ¢) continuous compression stage, and (d) maximum compression displacement stage
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Fig.4 Deformation diagram of egg box monocyte structure with
drop hammer impact center: (a) non-contact stage,

(b) compression stage, and (c) end of impact stage
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Fig.8 Curves of reaction force (a) and energy absorption (b) of
flat sandwich panels with different forming heights under

the impact of falling hammer
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under the impact of falling hammer
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Fig.11 Reaction force curves (a) and energy absorption (b) of
flat sandwich panels with different monocellular cycles

under the impact of falling hammer
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Fig.12 Curves of reaction force (a) and energy absorption (b) of
curved sandwich panels with different radius of

curvature under the impact of falling hammer
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Study on Dynamic Compression Properties of Egg-Box Sandwich Structure

Qin Qin*?, Wang Jianwei’, Liu Xingyan®, Zheng Lin*
(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Shunde Graduate School, University of Science and Technology Beijing, Foshan 520300, China)

Abstract: Egg-box structure is a new type of periodic single cell lightweight structure, which has the characteristics of low density, high
specific strength and high energy absorption capacity. Drop hammer impact model of egg box type sandwich panels with a plane and
curved surface was established based on finite element method in this research. A comparative analysis of its impact resistant properties,
and the dynamic compression mechanical properties of different egg box type structure under different conditions were analyzed. The
results show that the impact of sandwich board goes through three stages, including the compression stage as the main stage of energy
absorption, through the impact kinetic energy transforming into the sandwich board plastic dissipation to achieve the goal of buffer and
energy absorption. At the same time, these characteristics depend on the forming height and the thickness of upper and lower panels and
other structural parameters. When the forming height of single-cell structure is 6 mm, the period of single cell is 20 mm, the thickness of
upper and lower panels is 0.5 mm, and the radius of curvature is 400 mm, the composite egg-box sandwich panel has better mechanical
properties.

Key words: egg box structure; composite sandwich panel; dynamic compression; impact resistance characteristic
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