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Research of Design Technology of Large Opening Lifting
Photo-electric Pod
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Abstract: The fuselage large opening has the problems of rapid change of structural stiffness and deformation dis-
continuity, which makes the modification design of fuselage with large opening become the important and difficult
points. Taking a foreign aircraft as an example, the design and research of opening reinforcement area are carried
out, a single element comparison method is established to verify the structural strength of the lifting photo—electric
pod. The idea of load design is combed, the photoelectric pod and lifting mechanism are designed autonomously,
and the stress of each working condition before and after refitting is compared. The results show that under the ac-
tion of airtight pressure, section load and photo—electricity pod load of fuselage, the modified structure can realize
the lifting function, the load calculation method and magnitude of photo—electric pod are reasonable and credible,
and the fuselage structure meets the strength design requirements. The single element comparison method used as
the evaluation index of strength conformity can guide the modification design of same type aircraft.

Key words: photo—electric pod; large opening lifting mechanism; single element comparison method; air tight pres-

sure; fuselage section load

Wi A 2020-04-23; fEEIHHEA: 2020-06-21

BIEEE: WEbh, 1245748962@qq. com

SIAMESC: Mk, A, red . KIT O IHREEOG R A BOTRRBESELT]. iz TRREERE, 2021, 12(2): 157-162.
MIAO Zhitao, LI Jianping, BAI Yanjie. Research of design technology of large opening lifting photo—electric pod[J]. Advances in
Aeronautical Science and Engineering, 2021, 12(2): 157-162. (in Chinese)



158 i as TR

L JiE 012 %

0 35l

HRAEHL B TF 0T RSE K/ JF 1Rl 4 S KJF 1
T S /NT O L NTF R IR K g 454 Y 58
P, DUHE B0 X0 JF 01 AN L W i, OF R
PR AT RS P IR ORER T LS Z
TR0 58 3 T ok 5 P8 BR 2 0 H 1 3 i —
TR 7R 036 5 KIF O 58 A i 3R T R AR 38 o 19 1%
T B2k HL A8 2 0 B, S B SR H 1AL 5 2
J1 G F L — R B R 1 3 AT L P
S AR K TR AL 1 TR W AEALS TR E 4
FEFETT T TT VSR b B ol AR IT 01, 4T W 5%
ML B 5 T KT 1 254

H 1 7E [ P9 AR RL e s, 38 H R 4
Al T o T A DU 2R AT 3 A2 MLk
BN TRHIL R AR X OB R — 2B R
W G TR, 7R 5 A B TR AL AN 5 TS LT
ES NN ol Y N T g | = NG S
S BES R R A 2R AR Ak AR TR i SR 45 )
AR HL B R TF F1n 58 B 3 E ol KL T R i B
SURIAHE S RIS T O S K sh R
PR AT, E IR R L5 5 2 SR 48 Ay 5 i) 5 2 1)
P T RRAR RO BT B R A =
JE e B 1) 6L

A% 3C L AR TR0 26 O L e Sk 49, A A
FO R R SR B PR P ) A R SR
S, At 02K O HL S AR T R MILAG 1 18 T 56 SR i
P DB = A BOHE B ROPL R3S 8 O B R
I U I 45 ™ 5 T 00 R e T vk W R R A
{1 JEL fH K A B T ASE AR TR A BN, O 4 Hh ke A
SRR A AR 11 ) T R oA

1 FORX it K IHiE

1.1 FOXmiEiEit

i

i I G O SR A A TS LB R REAA
M, FF X G 5 R B LA E A, B TR
FEO L BER T ALE 22 A= BRI AL B S5 1L )
5C 4 RN NI BE 3% 2, % 6F R 101 7R 2 R L E AT b
SRS TEAIL B TT R A T A A A A
TSR B AL T 32 S COHE 4 T 3 2R R 4y
i A B AR /N TF O AL s 7 2 an &l 1 s o

DR
B 1 JF 3 ab s gy %

Fig.1 Opening reinforcement plan
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Table 1 Normal acceleration and angular acceleration
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Table 3 Load cases of fuselage structure modification
A E I el

1 e FRAU# TR 1 /kPa 90. 77

2 Q./N —100 000
3 Q/N 100 000
4 M,/(N+m) 100 000
5 M,/(N+m) —100 000
6 M./(N+m) 100 000
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Table 4 Total load at the center of gravity of photoelectric
pod in flight

TR Hfae/(0) F./N F,/N F./N
1 3 —1569 —615 —4373
2 6 —1654 — 642 — 4459
3 9 —1740 —651 —4509
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Table 5 Total load at the center of gravity of photoelectric

pod under ground condition
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Fig.2 Structure diagram of photoelectric pod refitting
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Fig.3 Schematic diagram of finite element model

before refitting
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Fig.4 Schematic diagram of modified finite
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Fig.5 Stress nephogram of opening area before refitting
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Fig. 6 Stress nephogram of opening area after modification
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Table 6  Stress comparision of refitting aera

before and after refitting
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