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Abstract: To enhance the assembly efficiency of the fuselage docking areas. an integrated assembly
process of sealant extrusion and hole-making was proposed. The process was required to achieve balanced
clamping of the docking areas, ensuring the uniform extrusion of the sealant and effectively suppressing the
interlaminar gaps caused by hole machining. The typical working condition characteristics of a large civil
aircraft fuselage docking areas were taken as an example, and a dual-sided equilibrium clamping device was
designed. Using finite element simulation to quantify the unevenness of the interlaminar loads. combined
with the minimum single-hole clamping force, the layout of the device’s balanced pressing module and the
main body materials were optimized. The balanced load tests of the device’s docking areas and the inte-
grated sealant squeezing and hole making verification were carried out. Results indicate that the balanced
pressing module significantly enhances the uniformity of the clamping loads of the devices. Furthermore,
when the hardness of the central rubber pressing ring is increased, the uniformity of the clamping loads is
further improved. After selecting Q235 material, which offers better rigidity, for the main body of the de-
vices, the minimum single-hole clamping force in the docking areas reaches 403 N, with an interval load
unevenness of 1.4%. The sealant is extruded fully and evenly. and no significant burrs or rolled chips are
formed between the layers.

Key words: fuselage docking; aerospace stacked structure; equalizing load ; product design
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Fig.1 Structural schematic diagram of the docking

area of a certain passenger aircraft fuselage

2z DX A R AT 422 3k 43 A REAE AT LA 43 Ry TOOHE | JiE 8
FRZ % B o b R A0 PR A A7 2 3k b 4 3l 4 o 1
FLIX . [\ — 43 Be 9 A o AL A R 5 R T AL S5
— 00 AR 8 755 ol L DX 3 A ¥ 5 L3 45 i A 7
BT AL B 10 R ) LB 5 2 L 1 AL XA B R A
B Ko AR SC LA IO 55 A% 1 3ok XA 9] 15 e S 2k
B XA SR TS R R e B
A X
1.2 HEXREHMR~TRIMLGEF

1o P X 25 R RS B 2a TR L 3 f A 2 A4 T
PR AL XL 1A 7 R L DX DA B 44 LB K AT
Pk o 2 W X 5 R LA BORT T T B AE 4K
&2 a5, T e B B i S s,
aob LAl 2 22 18] 1) ey 8 A JC AR X 07 1 L OF 1 TR
] f2 i XoF 2o 9 DX 4 75 o L DX AT S o % g A+ o
FL XS R Sy 99 o L 4 =2 1) 8 S A Bk 0,=
6.64°,0,=6.64",0,=6.80°, X% X £ 45 5¢ Jz Fiy
MR P25 2 S5 R Al i FIPRHERY =2 &2,
BSR4y 9 0 h,=2.9 mm . h,=5.4 mm, 5 J¢ .
M A B AE 1 PN B2 42 43 0 O Re=1670.35 mm,
R,=1669.08 mm .R,=1666.54 mm,

1o DX LAV A Sy 1 5L 40 T 2b FT 7R 76 X B
e o 6T 422 DX — ) 55 v AL B BE A 5% BRE TE T B 2he
Bict 4 3K o 53 — 0 55 i AL B BE A A xR s o7 FL AL fn
T L . WAL R B A R AL X1 R 2 0
AL B Ze e 1 o %R 1,0.837, el LIX 3
B9 75 L O Bl 4 e A S AR R 2,0.68°, Wl )
VI v MR L R R R A5 HE 3,25 mm, = PR AR
LS EEE LAY A o 25 4,22 mm, XX B4
T AT 452 3k b B 30 E A7 AL, LA A 4~5 mm,
el FLIX 1A 2 ¥4 7 HE 351 3% 21 A1 il L L 75 i
FLIX 3415 9HE 354t 27 A1l L .

i HLEHH R B

T AL LI IALIX2 |35 ) 1L DX e 8

"Ry Ry Ry KoMtk

AR Re L AL

(a) Z5HRSF
iR
T e
BN N
ﬁ%ﬂ o ] O #hA

e (b) AL
2 WEXIZHAE
Fig.2 Process characteristics of transition zone
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Fig.3 Assembly process flow of fuselage docking area
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Fig.4 Assembly diagram of dual-sided equilibrium

clamping device
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Fig5 Main body diagram of the clamping device
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Fig.6 Schematic diagram of the clamping of the device
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Fig.7 Finite element model of dual-sided equilibrium

clamping device
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Fig.9 Clamping force simulation results of single-hole
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Fig.15 Interlaminar quality analysis after drilling
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