(Example 6.11) Draw Nyquist plot for the second-order system

s+ 3

G(s) = GrI)?
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4 Stability Margins

o Ar] dist =1 7] A X (magnitude-phase plot) (Nichols chart)
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IG(jw) | (dB)

£G(jw) (deg)

o 0|5 W A} WA} (gain-crossover point and phase-crossover point)
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o At SFAE : o]E o]§ (GM: Gain Margin) ¢} 94t o8 (PM: Phase Margin)
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2. Y44 o5 (Phase Margin) : A|AHS Eohgo] AAR QL2 sh=d B3t o]5wal Fubs w
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4. A K =10 G, o552 4ol §?

L K
Gliw) = jw(jw + 1) (jw +5)
G(jw)| K

WV + @?V25 + WP

LG (jw) = —90° — tan ' w — tan~! %

D) At Fuk w,

w
tan " w + tan ! v = 9()° N

2) o] 549w GM

K K 1 30
Gl = e = -

3) ol S WA Fuk w,

=1

K
gl /14325 + 2

4) VgoAw PM

PM = 180° — 90° — tan~' w, — tan~! %

9

S
K

wg(l —|—w§)(25 —|—w§) =102 = 100

GM[dB] = 20log3 = 9.54[dB]

wg ~ 1.2247

= 25.47°



