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Research on Lower Panels’ Joints of Civil Aircraft Wing and Center Wing

TANG Ping
(Shanghai Aircraft Design Research Institute, Shanghai, 201210, China)

Abstract: The wing root joint of civil aircraft wing and center wing is essential in transferring the load from the

wing to the mid-fuselage and the center wing. In this study, different forms of the lower panels’ joints of civil

aircraft wing and center wing are summarized. The key points of the design of lower panels’ joints are given.

Lastly, the load transferring characteristics of typical civil aircraft are analyzed, and it is shown that the

material type of lower wing panels will affect the design of joints.
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Fig.1 Typical central wing and joint interface
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Fig. 2 Aaircraft central wing and joint interface of McDonn-

ell Douglas
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Fig.3 Central wing and joint interface of Bombardier aircraft

1.2 TERHEEE

KHLAE RATHT, — R LA B L REA 3Z R
BEMSZH . QNI A B, Ao A AP E TR BEAR Ay ) 38
XFEER T S 45 A% 156 3 ) 6 Al A rp e 3R BE A, rp g
BN REM 25 A7 AR AT R B A B . SRR
FEAEAS T BEAAR AR > A= 3 U0 7 i X 4 I R 2 ok
i ) rpr SR BE AR, I B LB e B A

TCHLYE HLET AT K R B AP B R BEAR ST

Nwismm s s=ms A
4y HWRHARE S ’—T/%Eﬁ 4
A T R TLA”
HhE ~ SR
Bl qa o oF
1] 7
HLEHERR T BLEHERR AT
(a) Fuselage cross section (central wing)
LIp)
SRTER e T
~ —
~ =
- .
_ i
wiH
~ .
/ .
/ L]
gl
,; gy PRIETEER
A-AYLE
(b) A-A View

B4 AhFErp L3R IXT BEAR 3 17 A
Fig. 4 Load on the lower panel of docking zone of the cen-

tral wing and the outer wing
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Fig.8 Intersection of natural axis and root rib plan
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Fig.9 The first row of fastener with close angle
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Fig. 10 Triform without notch
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Tab.1 Materials for joint structure of A320

Z A ok
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1.25+002
1.07+002
8.95+001
7.18+001
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Fig. 14  Stress cloud diagram for joint structure of A320
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Fig. 16  Stress cloud diagram for joint structure of A350
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Fig. 17 Lower panel joint of Bombardier aircraft
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Tab. 3 Materials for joint structure of Bombardier air-

craft
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Fig. 18 Stress cloud diagram for joint structure of Bombard-
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Tab.4 Materials for joint structure of B737

A 4k
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15 M AR 2324-T39
HhEE5E 2224-T3511
rh B 5E 2224-T3511
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Fig. 20 Stress cloud diagram for joint structure of B737
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Tab.5 Materials for joint structure of B787
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Fig. 22 Stress cloud diagram for joint structure of B787
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