HEATR
To5E J B A MR A& 25 d kit 5 4 Hr

x| 1 B HERE FEHE RO

(b RS TR, dbat 100076)

R

X Ol RFREAAMHRAEEMELEMIER P RBEAERGUEMTE X A2 K0T R A & L5
SEMAMAEEM T AR, AXATREEAABN, ZFRILREFAM, 2hE ZF5iEs, EREE
R HE BA LM TRITE ARAMATE AT LA H EFORB IS IE AA B RSB, Rk B LEMH
KGR D ERAFE T BEEREGAR ., A7 MR Z I SMA ML H L TN LR, F
BRE T TERAEBIT AR SRRSO T 0,

KR RERESMFRAELEHM, X5 54, ZHRA, KL EE

T+ E 4 %k5:TB3 DOI: 10. 12044/j. issn. 1007-2330. 2019. 01. 003

Design and Analysis of Composite Materials Grid Structure Without Skin

TI Yafeng LIU Liming CHEN Xianping JI Baofeng HUANG Cheng
(Beijing Institute of Aerospace Systems Engineering, Beijing 100076)
Abstract Composite materials’ grid structure without skin is the most efficient structure in composite materials

grid structure. But compared with other composite materials grid structure, it is more difficult to design and shape.
For the purpose of engineering application, this paper considers the problem of process forming, combining qualitative
analysis with quantitative analysis. Optimized by five levels of grid form selection, typical structural engineering
calculation, finite element optimization calculation, determination of engineering scheme and experimental
verification. Finally comprehensive optimal effects is reached in various aspects such as structural form, design
calculation, and process molding. It is verified that composite materials grid structure without skin can meet the

requrements of engineering application. At the same time, the weak link of process molding is found, which created

the conditions for the optimal structure.
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Fig. 1 Grid forms of composite materials
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Fig. 2 Structural parameters of composite materials
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Fig. 3 Sketch maps of typical composites without skin
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Tab.1 Calculation results of typical grid structure

HR WEST MO ME ek Fm BRI
g5k [EEE/mm [FEE/mm  JEEEE R B BN
a 141.5 273.4 0.64 1 10 520.5
b 106.2 205 0.85 1 10 693.9
¢ 105.8 105.8 1.02 2 10 1414.4
d 109.9 109.9 0.98 2 10 1361.7
e 94.8 183.2 0.96 2 11 784.3
f 91.8 134.2 1.05 1 11 1115.5
g 137.7 201.3 0.7 1 11 743.7
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