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3. Charakterystyki logarytmiczne (wykresy Bodego) — c.d.

1 — lgw,
oktawa — wy = 2w; — 8~ B%a _ 3,321g i (13)
lg 2 Wq
1 — lgw,
dekada — wy = 10w; — 8% — Ba _ lg “ (14)
lg 10 Wq

Przyklad (element inercyjny 1-go rzedu)

k
Gjw) = ———— k>0
k
Gw)| = , w) = —arctg(wT
Gl = . pli) = —arctglT)
k
Lm(w) =201g =201gk —201g V1 + w?T7?
1+ w?T?
( dl T
1 aw<K1
14 W?T? = ¢ /
\w2T2 dla w > 1/T
)
1 dlaw < 1/T
1+ w?T? ~ { ~ /
wWwT* dlaw>1/T
\
(
201gk — 201g1 dla w<1/T
Lm(w) ~

(201gk — 201z Ve?T? dla w2 T

QOlgk dla w<1/T
20lgk —201g(wT) dla w>1/T
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/ Lm(w) = Lm; (w) + Lmy(w), Lm;(w) =201gk \

—201g(wT) dla w=>1/T

—201g(wT) = —201gw + 201g(1/T) =0 dla w=1/T

Lm(w) A 3dB

(@) 4 ©=1/(107)

—1t/4

—1t/2

Rys. 10.
Lm(10w,) — Lm(w,) = 201gk — 201g(10w,T) — (201g k—

201g(w,T)) = 201g L — g [d_B] _ ¢ [d_B]

10w, T dek okt

o(w) = —arctg(wT) dla k>0
90(1/T) = _7-‘-/47 @(O) =0, QO(OO) — _7T/2

ALI’H(W) = Lmdokl ((,U) — Lmasympt (Cd)
ALm(1/T) = 201gk — 201g /1 + (T/T)%—
— (201gk — 201g(T/T)) = —201g V2 = —3,03 [dB]
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1
ALm (| —
 (ar)

— _90lg \/73 — _0,97[dB]

Zalety charakterystyk logarytmicznych
Gjw) = G1(jw)Ga(jw)Gs(jw)
Lm(w)
p(w) = p1(w) + p2(w) + (W)

.

T 2
—20ley 1+ (=) +0=
o F(2T> .
Alm (2) = —2010 /1 4+ (21 2+201 I
T) = & T S T

T
= —201g V5 +201g2 = —0,97 [dB]

Lm;(w) + Lmy(w) + Lms(w)

0 , EE—
ALm [dB]
-1t i
-2 L i
-3t ]
1/(10T) | | | 1/(21;) - ‘Jl/T é/T |  [rad/s] ‘10/T
Rys. 11.
1
ALm <7> _ _303[dB]
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Przyklad (element proporcjonalny)
G(jw) = k = k + 0

Lm(w) =201gk,  o(w)= {0 dla k>0

—m dla k<0
O(0) 4 Lm(w)t 201g k
k 1 >
i > g
0 P k>1
@) oot
k>0 | g
(a) Rys. 12. (b)
Przyklad (element calkujacy idealny)
k k :
W) = — = —j~ k k|-
Glw) = -2 ==I5 >0, [S}
G(70) = 0 — joo, G(joo) = 0+ 50
Lm(w) =201gk — 20lgw, p(w)= —m/2
O() 1 Lm(w)?
0> X
P() T le®
o IT—
A ¢(w) ¥
lgo
®—>0 —1t/2
(a) Rys. 13. (b)
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Przyklad (element calkujacy rzeczywisty)

, k E(—w?T — jw
Gjw) = - : - (2 2 2) —
jw(l+jwT)  w?(1+ w?T?)
—kT —k
= ———+] k>0
1 + w?T? * Jw(l + w?T7?)’ ~

G(j0) —» —kT — joo, G(joo) — 0+ 50

k 1
Jjwl+ jwT’
Lm(w) = Lm;(w) + Lmy(w),
Lm;(w) =201gk — 201g(w),

G(jw) = G1(jw)G2(jw) =

_ 772~ ) 0, w<1/T
Lms(w) 201g V1 + w?T {—QOlg(wT), 0> 1T
p(w) = p1(w) + p2(w) = —m/2 — arctg(wT)
Q((D)A Ll’l’l((,t))A
\
—kT n—>%
| >
| P(o)
|
|
|
|
|
|
|
|
: n—>0
(a) Rys. 14
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4.

Stabilnos¢ ciaglych liniowych ukladé6w dynamicznych

() _% e 0
Ga(s) |+

Rys. 15
B Lq(s) B Lo(s)
R T M VAR
_Y(s) Gils)
Gls) = U(s) 1+ Gi(s)Ga(s) (15)
Lyi(s) Ms(s) ~ L(s)

"~ My(5)Ma(s) + Li(s)Lo(s) ~ M(s)’
M (s) = 0 — réwnanie charakterystyczne

G(s):bms + -+ b1s+ by :k(s—zl)(s—zg)...(s—zm)

apS™ + -+ a1s + ag (s —s1)(s—82)...(5— sp)
(16)
: b
21,...%m — Zera transm., Sp,...s, —bieguny, £k = -
k11(s = 2)
G(S)Z i=1 , (17)

ﬁ (s — s) 1j1<82 + 2015 + (07 + w?))

]:

q+2r=n, bieguny pojedyncze

(ZA oSt 4 Z Wl bsin(wt + 9;)) 1(t) (18)

A;, By, 0, sa stalyml zaleznyml od k, z;, s, 01, w

/
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S

Aj

N

ety

u(t) = Asin(w;t)1(t)

}:

A

J tp_lesjt]l

(p—1)!

jezeli biegun s, jest p-krotny, to wtedy:

(?)

(ogranicz. ampl. dla s; < 0)

Ims 4 480 Ims A 4g()
Sn o, N
Re s 5<0 Re s \7>*\§E
s, 0 S 0 > 0 T
0 : Sp % ;<0
Im s 4 450 alms &wy
Sn=J o, \\\ //f\\\
Re s Re s i
;f s7=0 0 > 0 \\\J// \
0 Pt S 12_—]'(9 PR S SRR - ?l,:f),
Ims A +g(0) alms 4 2(9)
/ ; o I
Re s Re s ~\\ £
0 5 of & 0 \/
570 > | — .
0 t ! S c~>0
Rys. 16.

(19)

/
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/Przyklad \

—  w; = 4 [rad/s]

2
T U(s) (s + 10)(s2 + 16)
u(t) = sin(4t)1(t), y(t) =7

onega = 4; % /|[rad/s]
G=1tf(2,conv([1 10],[1 O 16]));
t = 0:0.1:60; u = sin(onega*t);
y =1lsimGu,t); plot(t,y)

15 T T T T T 0.05
l,
o o
5 5
@ 051 ]
= =
< To)
L o | L o
i i
© -os} o
~—~ ~—
e e
= =
_l,
15 ‘ ‘ ‘ ‘ ‘ 0,05 ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 t [s] 0 10 20 30 40 50 60 {[s]

Rys. 17.
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