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Abstract: In order to make the angles of aircraft aileron deflection can be controlled more accurately, an im-
proved spatial four-bar mechanism —RSSR is applied to the end of the transmission mechanism of the light air-
craft aileron control system. The mathematical model of the mechanism is established by the method of direction
cosine matrix, and the displacement formula of the mechanism is derived. In order to make an optimization de-
sign of RSSR mechanism, the parametric model of the mechanism is established in the software of ADAMS, the
objective function, the constraint function and the driving function are determined, the optimal design of the de-
sign variables with high sensitivity is carried out by the generalized reduced gradient algorithm. The results
show that the aileron deflection angle has great influence by the relative position of each point of the RSSR
mechanism, the relative error of the deflection angle of the aileron upward and downward are reduced from the
initial 2. 35% and 5% to 0.100 5% and 0. 103 3% respectively, which demonstrated the optimization design for
the mechanism meet the requirements of precision exactly. This research has been used in a prototype of a 5-seat
composite material light aircraft finally.
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Fig.1 A prototype of a 5-seat light aircraft
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Fig. 2 Three dimensional model of RSSR mechanism
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Table 1 The sensitivity of initial

value to objective function

Bt LS W WRER
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DV_1 Pt_03_x 250 0. 309 48
DV_2 Pt_03_y —40 —0.014 66
DV_3 Pt_B_x 227 —0.291 90
DV_4 Pt_B_y —7.2 —0.034 11
DV_5 Pt_A_x 68.1 0.116 91
DV_6 Pt_A_y -9 0. 048 77
DV_7 Pt_A_z 18.25  —0.192 01
DV_8 Pt_Ol_x 64.4 —0.115 59
DV_9 Pt_Ol_y -9 —3.309X10*
DV_10 Pt_Ol_z —27.6 0. 026 67

MFE1HUEH:0,.B. A0, I E ¥ D
BRI MA RNVBMLER = R (R
DV_1,DV_3,DV_5.DV_8 1 DV_7 %) 45 8) %
B A R A0 R B B K, B K b R B B R B
KB EREANSEHETRAATT A B RER R
IR %% A8 B

3.2 fit

7£ ADAMS i Design Evaluation I g B
AH R B A R BN 240K R 80, R AL Bk B OPT-
DES-GRG, %4+ F X% Centered (0> E4H ),
AT R I E 5~B 7 Fr s, Hi Inp_Ang
WA HSE 3 PR HER.

25.0

A

=2

&=

-25.0
0 10.0 20.0

tls

B 5 fA A RERT 1E A il &

Fig.5 Curve of input angle with time



WIEE . BAYRRBIRE DY RSSR AR 217

w2l
21.0
...... — AT
— -- fifb)s
g
H
&
-21.0 1
0 10.0 20.0
t/s
B 6 (RALET)E 5 A B e E) A 4k fh 4k
Fig. 6 Curve of output angle with
time before and after optimization
21.0
— ffr
~ [ - kg
g
H
&
-21.0 L
-25.0 0 25.0

LRl @)

B 7 RALREYLS s e 2
Fig. 7 Curve of transmission characteristics of the

mechanism before and after optimization

MWHE 5~B 7 LAE LG B B B RS
ABEHN19.979 9°, [\ TR A E N 15,015 5°, &
FIRE ST HI R —0.020 1°H1 0. 015 5°, FE NG K
Mo 1°Z W, HXTiRZ 4 514 0. 100 5% F
0.103 3%,

BREBRRNRITZENREIE 2 B,
HALE SR EMRE 3 Fin. IS REN, E
BN EMSTFRKEE,. TUEIERERN L
TENA.

K2 HBREBRAWRITZEMME

Table 2 Optimal design variables with higher sensitivity

HBRERKAK

B R A Wikt A
Pt_03_x 250 250
Pt_B_x 227.00 228.53
Pt_A_x 68.10 61. 27
Pt A_=z 18. 250 18. 292
Pt_Ol_=x 64. 400 64. 396
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Table 3 Rod length parameters after optimization

EHEHR K & /mm BEHERR K /mm
B AT 1 46,0 A3 39,2
A2 168. 3
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