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Fig.1 Structure diagram of sealing system of
cabin door
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Fig.2 3D model of sealing system of cabin door
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Fig.3 Finite element model of sealing system of cabin door
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Tab.1 Mesh division parameters of components of
sealing system of cabin door

WA FE AN /mm RORBEK/mm BTN
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Fig.4 Mises nephogram of sealing system of cabin door
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Fig.5 Displacement nephogram of sealing system of
cabin door
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Tab.2 Orthogonal experimental design parameters of
sealing system of cabin door

K- LS
A/mm B/JE C D E/mm
1 2.9 30 350" H 0.5
2 3.1 35 550" ¥ 1.0
3 3.3 40 750" 1.5
4 3.5 45 2.0
5 3.7 50 2.5
6 3.9 55 3.0
7 4.1 60 3.5
8 65 4.0
9 70 4.5
10 75 5.0
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Tab.3 Influence of factor 4 on sealing performances of

cabin doors MPa
e
% A WS
Al A2 A3 A4 A5 A6
FE 45 1% 7 2.404 2.405 2.374 2.352 2.462 2.381
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Tab.4 Compression stress analysis results of sealing systems of cabin doors for
various experimental combinations MPa
S JE4i 2% /mm
0.5 1.0 1.5 2.0 3.0 3.5 4.0 4.5 5.0
A4C1D2 0.067 0 0.1326 0.178 8 0.2443 0.316 4 0.372°8 0.3957 0.416 5 0.436 9 0.461 6
A4C2D2 0.098 6 0.1952 0.2718 0.363 0 0.466 3 0.549 1 0.584 7 0.6252 0.6629 0.694 3
A4C3D2 0.187 4 0.3709 0.495 4 0.679 0 0.884 3 1.0420 1.1050 1.156 0 1.2190 1.279 0
A4C1D1 0.1132 0.1839 0.226 8 0.2583 0.306 6 0.3596 0.3911 0.4107 0.440 4 0.4757
A4C2D1 0.1363 0.2323 0.2899 0.3359 0.4029 0.476 3 0.5165 0.5413 0.589 4 0.6322
A4C3D1 0.202 4 0.3739 0.470 3 0.549 7 0.6709 0.788 2 0.878 5 0.916 8 0.979 8 1.0450
#5 SRBASKHIIEH RGNS KB &R
Tab.5 Maximum contact stress analysis results of sealing systems of cabin doors for
various experimental combinations MPa
TN JEAi i/ mm
0.5 1.0 1.5 2.0 3.0 3.5 4.0 4.5 5.0
A4C1D2 0.040 3 0.062 2 0.1150 0.1156 0.1319 0.1392 0.143 7 0.158 1 0.164 9 0.173 8
A4C2D2 0.057 6 0.088 6 0.1635 0.168 2 0.1917 0.1973 0.203 8 0.2325 0.2397 0.2558
A4C3D2 0.1138 0.173 1 0.3223 0.3277 0.3722 0.3854 0.3899 0.442 3 0.467 8 0.484 9
A4C1D1 0.1052 0.2359 0.3252 0.326 6 0.3309 0.356 3 0.397 8 0.4203 0.443 6 0.451 6
A4C2D1 0.113 3 0.268 5 0.3733 0.3922 0.429 1 0.454 8 0.479 8 0.508 3 0.5158 0.516 5
A4C3D1 0.1273 0.2953 0.410 0 0.4358 0.506 9 0.509 1 0.592°8 0.5925 0.609 2 0.701 8
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Fig.6 Compression stress surfaces of sealing systems of
cabin doors for various experimental combinations
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Fig.7 Maximum contact stress surfaces of sealing systems of
cabin doors for various experimental combinations
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Fig.8 Influence of factor C on compression stresses of
sealing systems of cabin doors
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Fig.9 Influence of factor C on maximum contact stresses of
sealing systems of cabin doors

MEISTT LA H: #1719 B 28 G5 1) 1 4 17 77 B
BT I G5 RS A 3G T B K5 B
A7 ORISR T B R G Y e 4 N ) e K ik
¥4 C3DL, /MR R4S M CLDT, R &
N TR B SR 2 I R 3SUREAR A R AR 1]
W RGN RN 18N

IO LU H - 81 %5 B 58 56 14 $5c K 4 fi

I 77 B A % B Y A R 1) 3 T G K5 %%
TR 1Y 9 SUY) e 1] 9 B AR G 0 A R ik
NS R AR H & C3D1, F /NI AN
C1D1, RV £y N & A 1 5 210 9ok 75U REAR
JEEAA AR BRI 1) %% 5 2R G0 ) e R B Ak g T e

Zi bl AL, 7R % B A S R U 0T R
3SURERR AT BHT R 1] %5 B 2R G0 i) e 46 i 1 e/
117 %5 35877 PN BB A 1 5 20 0 SR T TS UREAZ S A1 KL
G 1] 25 355 3R G0 1 e KA il L ) e K, 5 JEAR 1)
JE 758 B RCR L R 2K, 8% B R SSURERR
JEAA R}

4.4 EFATMBEEDH

W25 R G HEA T 3 BT, 78 %5 B 9 A 4
SR SAE R MU T ARBXS R ) % B R 4 ik
A BRICHT BT . IFARBX IR 26 3 R G
.46 17 7 TR R i A2 A 17 o T %) 5 e 3 3] 2
EI10FI 11T .

MIEITORT LAF i+ i 1 25065, Bl 2 225 38 7 09 ik
R AL B R A TR AR 3 ) 8 KT 34 AR v AR
FiE 170 %% 1 R G0 19 R 4 1 g B o 5 3l 1 RE AR I
MARHAR 7K AL RS (10 38 O T 28 3 1 K 5 ot T 2
Wit 5 725 A 1 48 T (B A A 1 A Ak T AR A AN T
i, (H A 0 48 B AR AR 3.5 mm i T
eI A3 % B i 8O 18 A 2 A2 3.5 mm
AT B R G0 R4 ) fe/N o

N TTRT LAt T 0 €5 Bl 3 6025 1 RE AR

450 11 /MPa

0.5
0
10 0
s 2 ;
g 4 ¥
6 %%’\j’
Ty 008 @

B0 [EF AT0 BXTHE T £ 5 Gt E 45 Bz 7 B T RO R0
Fig.10 Influence of 4 and B factors on compression stress
surface of sealing system of cabin door
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Fig. 11 Influence of 4 and B factors on maximum contact
stress surface of sealing system of cabin door
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Fig.12 3D model of optimized sealing system of cabin door
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Simulation Analysis and Optimization Design of Sealing System of
Aircraft Cabin Door

YAO Wenxin , XU Mingyao, YUAN Yongping
(Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The sealing system of aircraft cabin door (referred to as cabin door ) was simulated and
analyzed, and the optimization design of the structure and material of the sealing strip was carried out through
orthogonal experiments. The results showed that the section fillet radius of the sealing strip had a significant
impact on the stress of the sealing system of cabin door. When the section fillet radius was 3.5 mm, the
maximum contact stress of the sealing system was the highest,and the compression stress was the lowest. The
internal reinforcement fabric of the sealing strip could simultaneously increase the compression stress and
maximum contact stress of the sealing system of cabin door, but had little effect on the compression stress.
When the sealing strip was made of 35U silicone rubber material, the compression stress and maximum
contact stress of the sealing system of cabin door were the smallest,and when the sealing strip was made of
75U silicone rubber material, the compression stress and maximum contact stress were the largest. Moreover,
the compression stress and maximum contact stress increased with the increase of Shore A hardness of the
silicone rubber material. When the section fillet radius of the sealing strip was 3.5 mm, 55U silicone rubber
material with a shore A hardness of 50 degree was used,and a layer of reinforcement fabric was applied, the
sealing performance of the sealing system of cabin door was the best.

Key words: sealing system of cabin door; sealing strip; section fillet radius; reinforcement fabric;

silicone rubber material ; sealing performance



