20 3 ( ) Vol.20 No.3

1999 7 Journal of Huagiao U niversity (Natural Science) Jul. 1999
*
o Im Bk
( , 362011)
TP 241
, ) , 13
4,5
) ) ) . Lagrange )
Mq+ cq+ Kq= F(1), (1
M nXn s F (1) 5 q .q= [d,
6.9".d .0 '

# 199902418



3 : 269

J s ) X
wixn) = SR T, j= L2 ., (2)
P(xi) J .G @ (i) .
(1 New ton+Xuler ., z=[q.q]",
Z= p(Z)Z+ T(F,t)=f(Z,F,l), (3)
0

R
= ,T: ,I
P -M'K -M'FE M 'F.

2
[ 20, te]
(o  Le ). )
0=06,0=0,d=d-d=0,TG)=0, T)= 0. , (
)F=0, 8= 0,G,= 0.
(3) z(t0) = [0,0,0,0,0,0]",z(t) = [8,0,0,0,0,0]".
z(t0) z(te) . F(1)
T= %[f[zTQ“ F'RF|d, (4)
0 R .O.R
[toat“] ” ’ (4)
F (1)
F (1) =- %R*'A"‘(t) a%f(z,F,t), (5
ACt)=[A(r), (1), ,A(2)] ,
z=f(z. F 1), (6)
A= - 20z - A'(1) %f(z,F*,t). (7)
(5 (7) ; F(t),t [t,t].F(t)
3 Jacobi
(6) . Jacobi
Jacobi
Jacobi .
(6) f(z,F,t) Jacobi
J(z) .= il: l—Jl Jj (.8)
(b1 IgtDn|ePuby (3)



270 ( ) 1999

J(z) 1 Ji, J3 ;2 J2, J4
Jacobi ¥

Ji= OWZy  x (Px— Pa_ )+ (1= &_)Zn_,, i= 1,23

1 1

Jo=Zvw_ % (Pn—- Pw_), Js= (()QAI.ZAF], Ja= Zv,_,,
P~ ,Pa,_, i- 1 ,Pv,_, -1 AN
VAR . s o= 1; , 0i=0.
4
, (1 )
T+ 2awTC+ WC= F., i= 1,2, .m, (9)
P .C , @ i A
9F‘> s m
(9) .
xi= Aixi+ Btii, (10)
T IO b b
Tl oaad P LN L
(10) .
T - g (x'Qx+ FIRFO i, (11)
0
O.R .
. i
Fi= - R 'B'Pux:, (12)
P Riccati ,
— Pidi— ATPi— Qi+ RlﬁpiBiB;"Pi: 0, i= 1,2, .m (13)
. (13) 2x2
(12) (10), i
xi= Awini= 1,2, ,m, (14)
0 I
A= N | B W,b= - 2xw,  (14)
- w- R: ~ W= R:

YOS 2 (b £ B + Y 4ay )2 ('15)



3 : 271

, w= b+ da= 2w XN- 1. A< 1,
; A> 1,
5
(1 1.0m, E 70 GPa, p 0.5
kg m K1 950N- m- rad™',Ci  0.25N- m- (rad- s) ', M 20
kg. , R= diag[ 2,0, 0], Q= diag[ 0, 100, 500, 0, 20, 10].
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Inverse Dynamic Calculation of Flexible Manipulator
and Control of the Precision of Its Motion
Lin Ruilin

(Dept- of Electromech- Eng-, Huagiao Univ-, 362011, Quanzhou)

Abstract  In main active control schemes and inverse dynamic methods on vibration, there exist the problems
of complicate in strategy and algorithm of control and difficult in real-time control. In view of the facts that
the robot manipulator is an extremely difficult, nonlinear, strongcoupling com plicate system,a study is made
on the inverse dynamics and vibration inhibition of flexible manipulator. By applying principle of limit, an in—
version method is presented for the joint and the optimal driving moment is obtained which will facilitate the
inverse dynamic calculation. The study of the elastic vibration of robot manipulator centers on principle and
strategy of its control. The proper position of the member is exerted so as to realize the control of the main
modals of system deformation in different order. An effective method is obtained for inhibiting vibration of the
system, with which the effect of structural flexibility on precision positioning can be remarkably reduced and
the stability of the precision of the motion can be im proved.

Keywords flexible robot manipulator, inverse dynamic calculation, control of the precision of motion



