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TD 1 Automatique linéaire

Au tour de la fonction de transfert

Exercice 1 :
R i
— ———
u C—=

E- = L

c=5my (®)

1

Ep = EKyz(t)

1, 1. 2
$L=EC—EP=Emy (t)—EKy (V)

D’aprés Lagrange-Euler :

d <0L) oL 6D_+ ©
at\ay) "oy oy "

= my(t) + ky(t) = —ay(t) +u(t)

= mj(t) + ay(t) + ky(t) = u(t)

TL =>
mp?Y (p) + ap¥ (p) + KY (p) = u(p)
= Y(p)(mp® + ap + K) = u(p)
_Y(p) 1
= H(p) = u(p) mp2+ap+K
Exercice 2 :
L AANAN—

M e
QO

H
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ZFext =md

—Ky(t) — ay() +u(t) = mj(t)

On projette sue 1I’axe Ox :

Transformé de Laplace :
= —KY(p) — apY(p) + u(p) = mp*Y (p)
= Y(p).(mp? + ap + K) = u(P)

Y(p) 1

H = =
= H(p) u(p) mp?+ap+K

Exercice 3 ;

E +®8 Gl el+® A e e

- & - A

G5
e=FE —eg
e, =¢.G61
e, =e; —es.G5
e; = €,.G2
e, = ey.G4
e; = e;.G3

es = ezt e,
e
es =e;+e, =e,.G3+e;.G4 =e; X (G3+G4)
= es = ,.G2 X (G3 + G4) = e, X (G2.G3 + G2.G4)
= ec = (e, — es.G5) X (G2.G3 + G2.G4)
= e5 X (1+ G5 X (G2.G3 + G2.G4)) = e; x (G2.G3 + G2.G4)
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= es X (14 G5 x (G2.G3 + G2.G4)) = £ X (G1.G2.G3 + G1.G2.G4)
= e5 X (1+ G5 x (G2.G3 + G2.G4)) = (E — es5) X (G1.G2.G3 + G1.G2.G4)

= e5 X (14 G5.62.(G3 + G4) + G1.G2.(G3 + G4)) = E X G1.G2 x (G3 + G4)
E X G1xG2x (G3+ G4)

- =
5 T 1+ G65x G2 x (G3 + G4) + G1 x G2 x (G3 + G4)
oy Gl X G2 x (G3 + G4)
T 14 G5 % G2 % (G3+ G4) + G1 x G2 x (G3 + G4)
Exercice 4 :

e, =S

E 1
—&)— a1 =

G5
e=FE+e,G5
81=€.Gl
e, =eq.G01

e, =e3.G3
e

H=—=

E

e, = e3.G3 = (e, + e4.G4) X G3
= e,(1 — G3G4) = e,.G3
= e,(1 — G3G4) = e,.G2G3 = £.G1.G2.G3

= ¢,(1— G3G4) = (E + e,.G5).G1.G2.G3

B E.G1.G2.G3
" 1—G3.64—G1.G2.G3.G5

:>e4

G1.G2.G3

= H =364 = C1.G2.G3.G5
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Exercice 5 ;

Systeme 1 :

E +88

S =e;3.G3
e=E—e3
e; =e,.G2
e,=e;—S
e, =¢.G61
Ona:
S=e3.G3=¢,.G2.G3
= S5 =¢;.G2.G3—-S5.G2.G3
= S(1+G2.G3) =€.G1.G2.G3
= S(1+G2.G3) = (E —e3)G1.G2.G3
= S(1+G2.G3) =E.G1.G2.G3 — e3.G1.G2.G3
= S(1+ G2.G3) =E.G1.G2.G3 — (%).61.62.63
NP E.G1.G2.G3
1+ G2.G3+G1.G2
Donc :

G1.G2.G3

= H =
14+G2.G3+G1.G2
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Systeme 2 :
E e, T e e, + e
1 Gl '=G23=(g>4=G3
- + A
S =e,.G3
64 = el + 63
e3 = ez.Gz
€) = €1 — €4
e, =E.G1
Ona:
S=e,.G3=(e;+e3)XG3=(E.G1+e,.G2) XG3
= S=FE.G1.G3+¢e,.G2.G3
= S=E.G1.G3+ (e; —e,).G2.G3
= S=FE.G1.G3+¢e,.G2.G3 —e,.G2.G3
S
= S=E.G1.G3+E.G1.G2.G3 — (E).GZ.(B
E.(G1.G3 + G1.G2.G3)
= S =
1+ G2
Donc:
G1.G3 + G1.G2.G3
= H =
1+ G2
1 .
Ec = -my?(t)

2
1 2
Ep = EKy (t)

1 1
=L=E.—E, = Emyz(t) - EKyz(t)

D’aprés Lagrange-Euler :

d(GL) 6L_ 6D+ ©
dt\ay) oy oy 'Y
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= my(t) + ky(t) = —ay(t) + u(t)
= my(t) + ay(t) + ky(t) = u(t)

L =>
mp?Y (p) + ap¥ (p) + KY(p) = u(p)
= Y(p)(mp® + ap + K) = u(p)
_Y(p) 1
= H(p) = u(p) mp2+ap+K
Exercice 6 :

 J

Gl

G4

En appliquant la technique de superposition :

E,=0etE;=0 :lei: G163
E, 1-G1G3G4G5
E,=0etE;=0 =>H2=i= 63
E, 1- G1G3G4G5
S G5

Ey=0et£ =0 = Hs = =1 ¢163cacs

= Htotr = H1 + H, + H;
G3 + G1G3 + G5
1 - G1G3G4G5

= Hiptar =

www.Ex-Machina.ma


http://www.ex-machina.ma/

18/03/2019

Date:

Exercice 7 :

HI

En appliquant la technique de superposition :

S
E,=0 = Hi(p) =%

E;

S =e5.G3
e=E1-H1S

e, =¢.G1

e, =e; —H2S

e3 = e,.G2

e, =e3—H2.S
es = ey

ona: S=es.G3 = (e3— H2.5)G3 = (e,.G2 — H2.5).G3

= S =(e,.G2 — e,.G2.H3 — H2.5).G3

= S = (e,.G2 — (e — H2.5).G2.H3 — H2.5).G3

= § = (E1.G1.G2 — H1.5.G2.G1 — (e,.G2 — H2.5).G2.H3 — H2.5).G3
= § = (E1.G1.G2 — H1.5.G2.G1 — (e5 — H2.5).G2.H3 — H2.5).G3

S
Or:e4=e3—H2.5265 :6425

S
= 63:S.H2+§

Donc:

S G1l.G2.G3
H1(P) ==
E;, 14+ H1.G1.G2.G3+ H3.G2+ H2.G3
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S
E,=0= HZ(P)zE_Z

e, =S.H1.G1

e, =e; —H3.e,

e; = e,.G2

e,=e3—H2.S

es =ey +E2
S=e5.63=¢€4.G3+E2.G3 =e3.G3—S.H2.G3+ E2.G3
= S5 =e,.62.63—-S.H2.G3 + E2.G3
= S5 =e,.62.G3 —e,4.H3.G2.G3 — S.H2.G3 + E2.G3

S—E2.G3
= S5 =S5.H1.G1.G2.G3 — (T>.H3.G2.63 —S.H2.G3 + E2.G3

= S =S5.H1.G1.G2.G3 — (S — E2.G3).H3.G2 — S.H2.G3 + E2.G3
E2.H3.G2.G3 + E2.G3

=5 =
1—H1.G1.G2.G3 + H3.G2
S H3.G2.G3 + G3
= Hy(p) ===
E, 1—H1.G1.G2.G3+ H3.G2

Donc :
= Hiotar = Hi1(p) + Hy(p)

G1.G2.G3 H3.G2.G3 + G3
= Hiotar = +
1+ H1.G1.G2.G3+ H3.G2+ H2.G3 1—H1.G1.G2.G3 + H3.G2
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