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Integrated wing force transmission analysis method and structural

design considering connection
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(Key Laboratory of Fundamental Science for National Defense-Advanced Design Technology of
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Abstract: The integrated wing embodies the integrated design concept of integrating functional components and
load-bearing structures. However, there may be problems in the structure such as discontinuous skin force transmis-
sion and difficulty in connecting separation surfaces, which can increase the difficulty of structural design. There-
fore, based on the structural characteristics of the integrated wing, an integrated wing force transmission analysis
method considering connections is proposed. The connection characteristics at the separation surface of the functio—
nal skin design is analyzed, the connection design and structural design are completed, which is verified by finite el-
ement analysis and optimization analysis. The results show that the bending moment distribution of the box section
calculated by the force transfer analysis method is consistent with the finite element results. The analysis results of
the cross—sectional size distribution of the box section structure are similar to the optimization results, which can
meet the requirements of connection strength and stability. The larger the effective height of the wing beam in the
box section structure, the greater the load it bears, and the more consistent the optimization results with the force
transfer analysis results.
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Fig.1 Flow chart of integrated wing force transfer analysis
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Fig.2 Schematic diagram of skin design
separation surface location
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Table 1  Analysis of cross—sectional connection characteristics
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Table 2 Connection design of each section of the box section
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Fig. 3 Equivalent cross—section of box section
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Table 3 Calculation results of stiffness of each section of the box section
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Fig.4 Finite element model of integrated wing

— AL AL (Y SF 27 ok JE T CFD By 53 45
B CFD 1Y a5 = 45 L 38 o Fow 4 (5 9 X
B Y8t B OE AE AR L ) 4 pR B, SR ) DA Pressure 3
Ry Q= Wi )L O N AT T O 3
LR it o X 07 A 24 B

3.2 BARTHMH

— R AR LI A B H A VR T 3O 1Y e KA
Ry 420 mm , 3 520 55 RN S 533 MPa, i T3
HRAL Gl 5 s o B 3R A fr R AR 3 K
A5 B AR A ) 5 N T KO

BB AR 245 B ELA TR 4 0 R
WIEE , HL R H K SR B K F 35 %, DIk
X Bt 435 1l A0 T Ak 1 B 0 KT R L N 4
S E A E PN ) AKOE B WAL B TE

K5 BN T
Fig.5 Stress nephogram of wing beam

Yyt G Be b 5¢ B AR S A Un 1] 6 T Bk 4T 4
5 B IO 78 N 45 3 JUl AT 2 3 0 o W AT, B 5
I RN 2% R — 3 030 pe, o7 T+ A5 1) #8070 3% He 4L .
DI HE 52 B g BE v 18] H o 9 AR B8R B G ISR
G, WLAR KT R B 22 i B Ay e & B R o 2
1B, B¢ B2 AE 73 15 ThT Ak 3 4 DX L A8 A I 3

AR /ue
5.32—04
2.95—04
- 5.73—05
—1.80—04

Asfh A

—2.32—03

S —2.55—03
8/ 53— 0
—303—03

K16 HIRE DX Bk 2T 4 52 J b A%
Fig. 6 Carbon fiber skin strain

3.3 BASMERRIE

T SR AL T3 o H b A il A 23 LA R A
RO AR SORE A BROTZS 2R Hh i 804y B0 R A7 S 10,
I 5 3% 3 A BT HEAT X L, S5 R ISR 4 TR

F4 WA IE

Table 4 Load distribution verification
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Table 5 Comparison of wing structure quality
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