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Cn = CnolX+ Cmq \?_q + Cma \j/l(x (2)
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CI ,Cm ,Cn O(B (XB
pqgr
Ix%‘ctl- Ixy?ﬁ- Inglt: ast|+ ar(ly- 1)+ (o®- )+ palxe- rply  (4)
Iyg-(tl' Ixy%‘%' Ing‘E: aStf:m'l' rp(lz' |x) + (I‘Z- p2)|x2+ quxy' pquz (5)
|zgﬁ- m‘fﬁ— |yz%?: qsCa + palle- 1y) + (p?- qz)lxy_+ rply- arlx.  (6)
,|x,|y,|z |><y,|yz,|xz q S,b,V
( 1)
g‘te: qoosP- rsin® (7
qu- Pt a tan@* sin®+ r* tanB* cosP (8)
gd&:j: (r* cosP+ q* sin® /cosbd (9)
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Cn= Cnu" e+ Cmq. \_?-' q (18)
dg_ s
at= 1, Cn (19)
do _
dt_ q (20)
2.3l Q, ly,s b
q V Cmd,Cmq Qo Q)
C(1) = (Cma,Cma, qo, &) "
;&:m__ _@_ 11,_&1_
T() " c(1) al(l)+ C(2)V &3(I)+ u(,l) (21)
d _al_ _ aﬂ)@m_
dt &:(I)] =L, T0) (22)
—a | _
C)le=o™ um
d _®d|_ _a
dt[@:(l)J =T (23)
_d _
&) leo” UG
0 \*}q 00
1= 123,4 U(34 = 0 0 1 0
0O 0O O
3
M)
.= |y,CnB: - Cma, Cy= Cmq
e): 7° ¥=0Q0 po= Qo0 Qo= Q0 ro=Q0 Cme=- Q6 Cmg= - 18 CnB
=06 Ch=- 18

1

=7°%9=10 0,po=0 0,q0=Q O,

®)
Y

.= 1 lSly,CnB: -

Q S&mu, Chwy= Cmq: -

18Cnw=- 06



235

() &=7,9¥=00,%=00, po=0Q00, =00, ,=00,0=0Q0

Cme= - Q 600000, Cmg= - 1 800009, qo= 1 404742, &= 6 99960°
(2) ®=7°,9=0 0,%=Q 0,po= 40 0(rad/s), =00, =00, 0= Q0

Cmo= - Q 541824, Cmq= - 2 437566, qo= - 34 947390, &= 6 77058°
(3 B=7°, ¥=00, =10 0, po= 2 5(rad/s), =00, rc=QQ o= Q 22°

Cmo= - Q 561273, Cmq= - 2 587787, qo= - 59 266500, &= 6 90946°
(4) &= 7°, ®=10Q 0, Y= 2 0°, po= 40 0(rad/s), q=0Q 0, ro= Q 0, o= Q 314°

Cmo= - Q 539820, Cmo= - 2 408476, qo= - 4Q 33617, &= 6 69043°

1
Tablel The effectsof ¥

(»UO/(O) Cmo( Cmq QO/(rad/s) e]/(o)
Qo - Q 600000 - 1 800009 1 404742 6 99960
Q5 - Q 600005 - 1 800010 1 397617 6 99979
10 - Q 600019 - 1 800027 1 376206 7. 00046
20 - Q 600079 - 1 800090 1 290689 7. 00309
40 - 0 600305 - 1 800147 Q 947242 7. 013634
- 40 - 0 600305 - 1 800147 Q 947242 7. 013634
2
Table 2 The effectsof ro
ro/(rad/s) lr%ax/(o) Cma Cmq qO/(rad/S) GJ/(O)
50 1 919795 - 0 600222 - 1 802358 1 072028 7. 00132
105 4 030098 - Q 600981 - 1 810195 - Q 059432 7. 00710
180 6 902382 - Q 602903 - 1 828653 - 2 874859 702000
4
(l) (lz: |y,Cnﬁ: = Cmtx): y
1 L (
2)
(2) (lz¢ ly, Cng# - Cm(x):
3(a) 3(b)

(c) ,
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Fig 3 angular motion of aircraft models at slow turn
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Numer ical Smulation of Non-Planar M odel Free Flight
and the Aerodyram ic Coeff icients Identif ication

Jiang Juncheng M a Jiahuan
(Institute of M echanics, Chinese A cadeny o Sciences, B eijing 100080)

Abstract The paper depicts the numerical smulation of non-planar model free flight
and the aerodynam ic coefficients identification to study the reliablity and the accuracy of the
parameter identification in the case of ignoring non-planar motion effects Two kindsof mod-
el configura-tions——an axisymmetric slender cone and an aerop lane-like model are consid-
ered The pitch damping coefficients have been identified by M axmum L ikelyhood M ethod
only with the projected anglar motion in vertical plane The results show that a significant
deviation is derived by thisw ay for aeroplane-likemodel and there is little effects to axisym-
metric model

Key words numerical smulation; model free-fight; non-planar motion; aero-dynam ic
ooefficients identification; pitch-damping coefficient



