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Abstract: To resolve the problem about synchronous coordinated control of angle adjusting mechanism with multi-axis
motion in wind tunnel, a synchronous control method including parallel control and cross-coupling control is proposed.
Firstly, the parallel control method is applied to the multi-axis motion control. Based on the corresponding principle of the
motion time and velocity alteration time between the front sideslip axis and the back sideslip axis, the improvement of the
multi-axis synchronous performance is studied. Secondly, the cross-coupling control method based on synchronous error
transfer function is taken, and the given motion parameters of the parallel control method can be corrected. Finally, the
experiment is carried out on the angle adjusting mechanism. The results show that the proposed control method can reduce
the horizontal synchronous error, the synchronous performance can be improved obviously, and the control requirement of
test in wind tunnel can be fulfilled. The method has reference value to synchronous control of similar mechanism.
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Fig. 1 Structure of tail sting support mechanism
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Fig. 2 Diagram of mechanism motion

X3 . FEARA ST FE MR — 58 1
BT, 3 A AT I G A% LAY 1] M2 i Ly B H 30

IRtk E, RIATRI ] o fE Lo M1 Ly 2 [8] SEBLE 2
FHR, Lo M Ly 2 18] [F) 20 ELAEA P 25 M e [H]



5 1

FEI 555 2 Ikl 1A DA A A AR [0 Bl ) 1065

SCINRESLIN, WA TI8IE.

XTI A, 0 A /N RO i (RTE
5 Ja 45 (a1 JE /) AU M fA 4 &, B

B = B1+ B, (D

e BIINTE F AL, By N RTINE B, 5o 09 e
oA

T J5 M3 A T A M 32 B K R R ) 1%
7 (R A UMl B 4 8 2R 7K P R ), R s g
AV

B, = — aresin (L1 + L x cosf) x sin 3
, = —

, @)
L,
s LoONRTPEKE; Lo a9 s K, Lo M
O S ROIEL KR, 0O8ZE LS K
[ ff, SR/ N akE k.

EH T H AU Yo S B A% L gy A0 00 ek i 0
BIR% L go 53 0 EHBTOUTE F8 K/ By A0S U Ff1 RN Bo 1R
JE, PR 75 BEAE L gy A By 1) [ L o F1 By 2 8] 53 Ji1) 422
SEIYEER N R AR, B

{fu¢h@>:m
f(L52762) =0.
FEASE TR S AT K FE AR — 2 A5 L, R () Am
TE L gy R L g 2 1AV SEBFEANI Ffy R (L 52 AR, (H 2B
WA RIL AL FR, PRI 128k, 7E.L gy ML 5o 2 1A
KR A RAESAR. K, TiEF G Fe [H 2P
INBESEINL gy F1 L gp 2 RN
3 ETrE—807 R FE S RS

M3 A iz s B FE AT A E Mg A & 125, ZR
3 A1 DAE E A3 RV, 52 B AR 2 N A B
AR, Mg IS 1Al 5

mzéé 4)
Vs
VIS 1] S A H S A LA [R5 78 G kT 22 A0 )
B A). A2 AR A e I A B AR L a3 k.

]

B3 il U i AR s

Fig. 3 Diagrammatic sketch of front yawing and back yawing
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Fig. 4 Structure of cross-coupling control
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