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), ® - 90~ 90°, & - 90~ 90°, % - 90~ 90 °;
3.2.2 B ALY R ) ,
1 WDPSS 8 2
Li(i=1, .-, 8) i R ; i Li
s Ui l ;Bi P l 2 .2
a ri

®=2.0m

Po(FyP3)

PI(PSP7)

O(B,,B,) v N

1 WDPSS 8 2 WDPSS 8
Fig.1 Structural parameters of WDPSS 8 Fig.2 Kinematic notations for WDPSS 8
, Qi Oxyz , I Pxryprzrp ;R
Pxryrzp Oxyz 3 (Ox-0y-0z )
P= a+ li- Rri, 1= 1, .., 8 (3)
F= [P+ Ri- a]'[P+ Rri- a], i=1 ..8 (4)
3.2 3 KB REE RL SRR :
s B } 3 (
) . Visual C** , ,
3 .
3.3 1o
( )
2 , L= BiPi, .= Il Li ||,ui: L/l ¢ i
T:= tiui, ri= PP.. ( ),
(1) ; 8
J'T+ Fo= 0. (5)
(5) :T 8 (tr, s 1s)", 8 ;I ;
Fc
(2) . 8

J'T + Fo+ Fi= 0. (6)
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(6) :T 8 (L1, i)t 8 e
; Fo ; Fa
Fv= JY(T-T). (1)
. /o
. NS-WLI ( ), 10
kg, 1 s 8 . (7),
, (x=0,y=0,2=0) , Oy @, 2
@ % , ,
3.4
. s B : (1) ’
, :(2)
(1)
M+ Bl = T- T (8)
(8) : I= (I, ... 1s)" €R’; M= diag(m, ... ms) ER*"®,
B= diag(b1, ... bs) ER*""; T= (T, .., &) €R"; T= (u1, -\
) €R".
(2)
d%(Mo -X)= F- Fe (9)
. (mel)3x3 033
Mo+ X+ MoX= F- F, Mo= ; mp
03x3 AG(3x3)
s Ac ; X .F

) F=J T J

Jacobi , 1= JX. Fo =

(0,0, mr* 2,0,0,0)" ,g=9.8m* s .
(3) ( 3 ) (8).(9) ,

(Mo+ J'MJ )X+ (Mo+ J'MJ + J'BJ)X= J'T- Fe. (10)

T= (J') [Ko(Xi- X)+ K (Xa= X)+ Fc] + v.
Jv=0 Ki K. . ,

(4) : (X=0={0 0 0 O
% 0)'=/0 0 0 O Oposinw 0)7)

(1) . (10)

3 WDPSS S8
Fig.3 Dynamic Notation for WDPSS 8

(Mo+ J"MJ )0+ (Mo+ J'MJI+ J'RI)0r = J T— Fe. (11)
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(ﬁ.P+ IﬂP = ¢
fa (Mo+ J'MJ) 5 ;b (Mo+ J'MJ+ J'BJ) 5
;o= Ka(Opa— O )+ K.(Opa— Op), Op.a s My (t)ore ,
My(t)os = (M, )orsin(@ + N = dde+ Wp = ¢c= Ka(Oa— 0) + Ki(Opa— Op). (12)
(2) i} ’ i) 0, T ’ (10) m m .
MO+ MOv+ M, Ov+ (Mo+ J MJ)Ov+ (Mo+ J MJ+ J BI)®& = J T— Fe. (13)
My(t)on 5 )
My(t)n= (M )osinf@+ N = K a(Ga= &)+ K (Oa— &) (14)
(1) (13), _
M Or+ MIOr+ M'0v = [(My)on— (My)ot]sin( @+ M. (15)
(12),(14) (15),
[ (M )= (M, )uc]sinf(@+ N = (Ka= Ka)(Ora— &)+ (K'v= K.)(Or.a— Bp). (16)
TT 5 T T,
T = (Il'I;S]'Il o + bl'I; cos 4,
T, = a/l’r), sin @+ b 1t cos . (17)
. (17)
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NE J' 5 .
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eP,O y y
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MP=Mi+ MY ; MY =M} ; M= M, (19)
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WBp.o ! y
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Analysis of Calculation Principle of Aerodynamic Derivatives
of the Aircraft in Wire Driven Parallel Suspension
Systems for Low Speed Wind Tunnels

HU Long, ZHENG Ya qing

(College of Mechanical Engineering and Automation, Huaqiao University, Quanzhou 362021, China)

Abstract:  After analysis of the traditional strut suspension system, cable mounted suspension system, and wire driven

parallel suspension system, it can be concluded by comparison that it is a more suitable way to use cable mount ed suspen-

sion system to measure the static derivatives of the aircrafts in low speed wind tunnels but it can only measure that, and

wire driven parallel suspension system not only owes all of the advantages of cable mounted suspension system when

measuring the static derivatives, but also it can measure the dynamic derivatives when the aircraft performs the oscilla

tions including single degree of freedom oscillation and other oscillations with the multt attitude combination. Based on the

principle of traditional wind tunnel tests and the inherent characteristics of wire driven parallel suspension system, the

summary of calculation principle of aerodynamic derivatives including static and dynamic derivatives of the aircraft in

wire driven parallel suspension system for low- speed wind tunnels is made.
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