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Abstract: To optimize the deploying performance of folding wing mechanism for an aircraft, this paper
analyzes the folding wing mechanism and proposes a method to optimize the deploying performance of
the mechanism. A theoretical model and a dynamic simulation model for the deployment of folding
wing mechanism were established, the deploying processing of folding wing mechanism was analyzed
and the folding time of the mechanism was given by using the theoretical model. Then, the effect
factor on the deploying performance of the mechanism was analyzed, and the orthogonal trial method
was used to optimize those structure parameters to obtain a optimized designed scheme. Finally, the
mechanism was simulated and optimized by the optimal scheme and the deploying performance of the
mechanism was measured by experiments. Experimental results show that the folding time of the
mechanism is 0. 128 s and the structure stresses at the measuring points are 92 MPa and 80 MPa
respectively. Moreover the dynamic model test results of the mechanism show that the folding time of
the mechanism is 0. 12 s and the structure stresses at the measuring points are 85 MPa and 96 MPa,
respectively. The difference of the experimental and simulation results is within 5%. It indicates that

the optimal folding wing mechanism promotes the flight performance of the aircraft while the
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mechanism also basically satisfies the design requirements like the stability, reliability, fast speed,

small stress and the impact force.

Key words: aircraft; folding wing; deployment performance; dynamic model; orthogonal trial;

mechanism optimization

1 7]

qul

BRI B S AL AL X B 5 A A8 B L A
P IDOE= &I BT A o A NNt NG = S
TR T UAT &R S 2 B TR Tz 1 K
H. ENSIRZE SN SR TIr&EIM,
2 E“ 5 A 8% 278 GBU-12,.GBU-16 ,GBU-20,
“EEiAT57H) JDAM 1 SDB, gyl gy R R §
#if BGL1000, L3 ) spice-1000, [ N B 4 47 5
JDAM-H 1 6 &,

Pr&EALM R ITMERE O R B 2 WK O )5 g &5
TEH CAT R E 5 55 19 50 G 00 2 3T S S ALY
BT R EARYE . 7 & 3 AU R IT 1 AE 1 35 8 T
NSNS R e 1 R i 2 2 N G e R ST
T EHUERREHL R S8, 4501 R G 00 B 45 i 20 = AE
r&FEREIFE e LR, IS B ALM I R X At bl
i 3R G 0l B 52 ) R, A & LA 1 J T A
JE X RE AL AR G 0 i BE AT B R Y BT LA
XF 4T B BHLAY R IR R M Y B O X,
Rahnejat X Z K R 4 i 3 i) 280 72 09 FE 38
fif EAT T RN A F 550 s RobertKroyer F| I A7 B
TCHR A X Y B 3 R T 1 AT S R AT T AT
YudiHeryawan 2§ A XF ¥ 97 & 38 ALY 5 11, il
i KRR AT TIe R 4 T IS B AL %
R B8 UE 7 9E T 5 T R 5 SR T R FEL gy AR sk B £ Jek
At G T B 3 G SR R I ) R IT v T BT
AR AL S S B0 AT TR B MR 5 2R e 2 LU
R T e R KR R 8] ok AT S B ALA AT T35
AR B0 X e 5 4 B I S AT B AL R T
HEAT T B A A AR T B R AR S
MU HEAT T 3h 2605 B AR s R B i &
FALM I o BRI MG AT T 3 12 0 By
Bt BRI N A 2 T S S AL B Tk AR
HEAT T T 2 AR 5T (A0 A 46 s X 3 & SE LA i

T OL AT 2 B NI 43 B 2 45 1 53 A Sk
56 56 0 B A PR

H T o3RS AT AR A B B S TR RE I XS
HARFT AL B e S T 4 & HLA A B A5E  F
2 15 HAE R IR AT T S5 5 SRR R B
T 25475 RN 32 1 90 AH 45 G 19 77 1 0 47 & AL
177 83 T e i &AL 7 5 IF X e il
J7 AT T 8 12 5 BT 5 B R e A T S
eI RITERE ST T L5 k. I 5 |
LERPEAT TXFLE,

2 WERANMBEFTFESER

Pr& AU IR AN A 1 AR, 22 3 S
R o) AR R A AL, 3T A5 S 1) AT A 4R
DU L AT AE S T 69 R AR SO R
T 2l o W Sl I AL A i e s sl A ks B

F1 P U

Fig. 1 Schematic diagram of folding wing mechanism
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Fig. 3 Schematic diagram of second stage process
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Fig.4 Flexible body modeling flow chart
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Fig. 5 Turnabout calculation results
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Tab.3 Comparison of experimental and simulation results
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