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Abstract

main loadin-bearing beam structure. This paper presents the design of the main beam overlay detailing its forming

According to the structural characteristics and mechanical characteristics, we developed a composite

process. Based MSC. Patran/Nastran establish a main beam finite element analysis model using linear solver main un-
der multi-level load beam static strength analysis, it shows the structure of the strain and displacement results. While
the design of the strength test program, the main beam structure static strength test was verified, strain and displace-
ment information was collected to determine the response of the structure. The results show that composite main load-
ing-bearing beam structure design meets the strength requirements, and provide reliable data for the composite materi-

als used in primary load-bearing structure.
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Fig.1 Schematic structure of the main girder
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Tab.1 Details the main beam overlay design

g HZ 718

ZE R/ mm

[ +45/90/-45/+45/-45/0/+45/-45/+45/-45/90/-45/+45/-45/0/-45/+45/

L 90/+45/~45/+45/~45/+45/0/~45/+45/~45/90/+45/-45/+45/0 | _ 6 96
BRI X [ +45/-45/0/-45/+45/90/+45/~45/90/—45/+45/~45/+45/-45/+45/0] _ 2 4.8
WA 11X [ +45/-45/90/+45/-45/+45/-45/0] . 16 2.4
BR[| +45/0/-45/0/-45/0/+45/0/+45/0/90/0/+45/0/-45/0/+45/0/90/0/~45/0/~45/0/+45/0/90/0/90/0/-45/01. 64 9.6
Py [ +45/0/-45/0/+45/0/-45/0/90/0/+45/0/90/0-45/0] _ 2 4.8
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Fig.2  Wing main beam yin and yang combination mold structure
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Fig.3 Forming process of wing main beam
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Fig.6  Pre-ply compaction process

B7 BBy
Fig.7 Main beam physical
2 BRTHH
— 54 —

2.1 AHRTER

{#i F§ MSC. Patran 5 MSC. Nastran %t & & #1 % T
R T O TN BT o T B0 754
4, 5CRH Quad 4 X173 MAS AR 22928 5 mm), I
T 2D shell HIT/E M, A BRITMAE NE 8 Frw .,

K8 HLIL 5 FRICA A
Fig.8 Finite element model of the wing main beam
2.2 HRFGEHG
B3 S FRARFR [&] S Ab 200 123456 H B,
AN H 12356 F B, X ER IR 0T,
JH i e £ Hh BT AL Bl ) 00, BT SN 2 2 e
No

x2 mEHE
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Fig.9 Main beam displacement control point
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Fig. 10 Strain the main beam control point
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Fig. 12 Strain control point
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Fig. 16  Displacement lower edge data
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longitudinal strain results
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