102

MOt - AiSat - ALBEsst =241 KM23A H235 19% 6

x 3 A5 o X EM §
1% 2o Z5Y D&3H T 5 5S4 A

Analysis of Control Characteristics for High
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Abstract

: It 1s difficult to analyze the high speed rolling missile with the generally used missile body fixed

coordinates. In this study, we formulate the dynamic equations of the high speed rolling missile with the

principal axis of inertia, and make the analytical model of one axis steering missile using pitch/yvaw symmetry

and complex summation method. With this model we analyze the contol characteristics and propose the design

considerations of high speed rolling missile with one axis control fin using PNG law in conjunction with a

seeker signal.
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Fig. 1. Definitions of axis.
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7l 44H
C, : pitch/yaw coupling ratio
f © complex lateral acceleration, m/sec")‘, P
f,, w, . natural weathercock frequency, Hz, rad/sec
f,, f, - missile®] pitch, yaw acceleration, m/sec”, P
f, D w,/2x, FEE roll 34 Hz
g, g,  DC AFZyHENE
h : (I, /1,)w,, normalized angular momentum
I. © f2Ee] xZ moment of inertia, Kem®
I,,I, : &%%9 y z% moment of inertia, Kgm’
i V=1, 21AA 9493 imaginary component
j V=1, 8713 948 imaginary component
K : guidance loop gain
K., D AF 4y F31429) aerodynamics gain
K. : 2 £,2] aerodynamic gain
K; . rate feedback gain
L. K K. 2 £,9 loop gain
L, K¢, K,, A3 2359 loop gain
M : pitch, yaw moment, Kgm®“/sec’
N © normal forces, Kgm/sec”
m,, m,, m; : normalized moment coefficients (M /I,)
n, ns; : normalized force coefficients (N/m)
D, v 069 pitchyaw 1LZE3}F 2%
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g, r  pitch, yaw rate, rad/sec, P’ 8. &,  pitch, yaw &; demand components, P°
to * delay(lag) time, sec 8,, 8, : pitch, yaw 6 demand components, P
U - missile velocity, m/sec £, ¢ © open, closed loop damping ratio

@ A angle of attack, side slip angle, rad, P’ A . complex target line of sight rate, rad/sec, P*
a : total angle of attak, rad, P’ A . &47]9] A measuremnt, rad/sec, B'
[ Iy 2 DG, 554 effective & gain A, A, + A9] pitchyaw 32 components, P
@, . total angle of attak, rad, P° &, &  real imaginary phase lag rad

L I 2 DG, AF e effective & gain o . missile roll angle, rad

r : complex flight path angle rate, P* 0 © complex lateral angular rate, P"
4.0 21,9} phase angle, rad On ! missile angular rate measurement, B*
da. o+ closed, open loop 574 W4 @y ¢ closed loop natural dynamic frequency
é : complex lateral fin angle command, rad, P° o, : missile roll rate, rad/sec

8. . canard fin angle, rad, B" I L SEE body TAFEA

& : complex fin angle demand, P* P  pricipal axis ZHEA

Oic : canard input demand, B’

o] X &

1986\ 7+ 1988 AMistm A 7)EEat
A L F MAEE 24y Be F
Ege] BhARAE S8 191d
B Zaetdftid 2RE FoAAR
ole % link B A& A g).
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Hel A HALEAE W 1976 RE
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