Fas s HoW B o X @ K F F R Vol. 48 No. 9
2014 4F 9 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Sep. 2014

DOI. 10.7652/xjtuxb201409015

HBRESAXEFTROEHFHEEEF1ERE

2=, R, . My HELRRT. ZEFHC. 5kif°
(1. = KK LA B 2 BT S 4E D b4 AL IR, 443002, WIHLE B 2. =k K EHLA S
B 12 B, 443002, WAHLE B 5 3. B AE U H I A6 2 P R AR ol (= K 25D, 443002, WIdLE B

WE., @3k H DB H LR AND B AHHasithtsgh h T £
Bk EEMOEA AT LA TR MA ;AT Gibson R By oL b, A5 T AT oL
MAFEXBER FEFETFRIEAGEXRETHARN, ALEZE2MAEZT L ERES R
Eh L REGRENABEG R CENNFREAFTFHEFTIH AT EREN . HH 0 F 3L
BHBEFEMAAEF RmEEG L CEMNNFR T BT HARARG . ANFAEEL N, TH
BB NG RE, HER2EMEETRCEMNRFTTHAEDARL BIET EE T ROEM D
5K B E A M,

KR kR EEM EBG  FARBETR N F R

FESES: TB333 X#irER: A XEHFS: 0253-987X(2014)09-0088-07

Innovating Configuration and Mechanical Properties of the Core for

Ultralight and Porous Quasi-Honeycomb Sandwich Structure

LI Xiang"*?, ZHOU Youhui*, TONG Guan?, YU Licheng®, LI Yang®’, ZHANG Xun®

(1. Hubei Key Laboratory of Hydroelectric Machinery Design & Maintenance, China Three Gorges University,
Yichang, Hubei 443002, China; 2. College of Mechanical and Power Engineering, China Three Gorges
University, Yichang, Hubei 443002, China; 3. Hubei Provincial Collaborative Innovation Center for

New Energy Microgrid, Three Gorges University, Yichang, Hubei 443002, China)

Abstract. By optimally organizing hexagons and rectangles for a unit cell structure of sandwich
core, the concept of quasi-honeycomb sandwich structure was put forward to design a new type of
quasi-honeycomb sandwich structure. Following Gibson’s unit cell theory, the mechanical
equivalent model of the quasihoneycomb sandwich structure is established and the corresponding
equivalent elastic constant formula is deduced. Taking a sandwich panel in a satellite structure as
an example, the equivalent mechanical constants of the quasihoneycomb structure are calculated
and compared with those of the hexagonal honeycomb sandwich structure, and the results show
that the equivalent elastic moduli of the two structures are approximately equal, but the
quasihoneycomb sandwich structure is endowed with higher equivalent shear modulus and lower
equivalent body density., thus the total structure mass can be effectively reduced. Simulation
verifies the correctness of the proposed mechanical equivalent model of the quasihoneycomb

sandwich structure.
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