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Letov A.M.[1] proposed the following formula:
§=¢(0) ypO), 1)
where the function ¢(c )is continuous in oand satisfies condition
¢(0)=0A¢p(c)a >0 Vo =+0.
He led to a convenient form for the study of the equation of the hydr
account the external load, obtained by V.A. Khokhlov[1]:

X=u %- igno - o 3)

Po = Pr — PqlS pressure in the supply line, p, is pressure at
the cameras of the actuator, determined by the load.

Here u \/% % is the constructive constant, uis the flow coefficight,“c isghe spool displacement,
Apis pressure difference in

9Pbo

The function (o(o) replaces the expression [=—--Yo, Which determines the speed of an

unloaded executor, and the multiplier ¥(v) = ign o takes into account the influence of

the load.
The multiplier ¥(v), when v depends on ction of the control element ¢, its speed éand
its acceleration £is determined as follo
1 at v=1,
(v)={ﬁ at 0<v<1, (4)
0 at v<0,

where in the general case v hwllowing form [1]:
1 — (a& + bé + c&)signo. 5)
Here a, b, Care real nuN signais the Kronecker function
We consider t lem of constructing on a given smooth program manifold Q(t) the
following indirect a atie control system with tachometric feedback taking into account external

load [2]:
x=f(t, x) —b&, tele=][0, ),

§=¢0) (), o=pTw—q§~-N§ (6)

cients b, € R™, p € RS are constant, g, Nare constant coefficients of rigid and

feedback,ois a total impulse-signal and the differentiable function é&satisfies the
onditions

€ C

¢(0) =0A¢p(c)c >0 Vo #0,

%IazOz)(>0, (7
a multiplier y(v)deforms the function ¢(o)when the coordinates &, o change. Here,v is a
complex discontinuous function of the automatic control system. The program manifold Q(t) is

determined by the following equations
Q(t) = w(t,x) =0, (8)

In the simplest case, it looks like this:
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v =1-césigno. 9

Definition 1. The program manifold of an indirect control system with rigid and tachometric
feedback, taking into account the external load, is called absolutely stable if it is globally stable on
solutions of system (6) for any w(t,, xy)and ¢ (o), Y(v)satisfying conditions (7), (9).

Statement of the problem. Find a condition for the absolute stability of the program manifold
of the indirect control system with rigid and tachometric feedback, taking into account the external
load

Duetothefact that the manifold (8) is an integral manifold also for the system (6) - (9) and
taking the Erugin function to be linear with respect to the vector function w:

F(t, x, w) = —Aw, (10)

we arrive at the following system with respect to w: . \

@ =—Aw— b, t€lo=[0, ),
§=¢0) - p(v), o=p"w—q % (11)
where b = Hb,, H = ‘Z—‘;’ and —A(s X s) is a constant Hurwitz magfix, t nlinearity ¢ (o)satisfies

conditions (7), and the multiple ¥ (v) is determined by formu
System (11) is reduced to the canonical form [1]
n=-—pn+o,
¢ =BT —MY¢ o,m)signa, (12)

wherep = diag(p4,...,ps), B, M, Nh are constant
For system (12), we construct the Lyapunov tiomas follows
s -

S S l l
V=ZZ N+ 5
et £ Pi T+ Py

Here I;,, >0, l4,..., L,are real,
Ly, C;are positive real numbers.

The following theorem is valid.
Theorem. If the Erugin functionis linear with respect to wand there areL;, C; positive real

numbers , l;,, > 0, in additio inearity ¢ (o) satisfies condition (6), and the function y(v)
satisfies conditions (7) and (4) then in order for the program manifold of the automatic system
i hometric feedback, taking into account the external load, was

of indirect control withigigidia
absolutely stable with re to"the vector function w , it suffices to satisfy equalities
s+1

U=y

+ Cilm+iMm+iv1 T E () o2,

+1are complex pairwise conjugate numbers and

z +zzz L -0 (k=1,...,m),
k B Ls+2Br ki—l 0i + Pr ( m)
S
ls+2ﬁm+j+2lm+j;pi+tpk:0 G=1,...,s—m+1),
whe N rerealand L,,,,4,..., [, are complex pairwise conjugate numbers.
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