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For the unity feedback system
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Sketch the root locus

The command window shows the code that I wrote to define the transfer function and
sketch the root locus.

>> sys = tf([1 15 50], [1 O -425 14250])

SYys =
s~2 + 15 5 + 50

5s~3 — 425 5 + 14250
Continuous-time transfer function.

»> rlocus(sys)
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We can see that the root locus is symmetrical about the real axis, and the poles go to the zeros.
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Find the range of gain, K that makes the system stable.

505<K< o
When k = 50.5, the system will be marginally stable.
Root Locus
257 T
20 — -
Sy:rr:sys/—\
15 - Gain: 50.5 |
Pole: -0.00768 + 18.2i
Damping: 0.000421
Overshoot (%): 99.9
10 — Frequency (rad/s): 18.2 -
- System: sys |
] Gain: Inf
§ 50 Pole: 5 -
§ Damping: 1
< Overshoot (%): 0
5 \ Frequency (rad/s)| 5
£ \
2 a
E 51 \ |
10— System: sys l
Gain: 50.5
Pole: -0.00768 - 18.2i
[ . Damping: 0.000421 |
il g Overshoot (%): 99.9 o
“~~__| Frequency (rad/s) 18.2 — B
e -
20 |- -
| | | | 1 1 | | |
-30 -25 -20 -18 -10 -5 0 5 10 15 20
Real Axis (seconds'1)
1]
— T _ WL _P_ I TEEE _Y P T | 1 1~ A a1 1A 1
TUDENTS-AUB.COM Upioaded by. vionamimnad Awawd




Find the value of K that yields a damping ratio of 0.707 for the system’s

closed-loop dominant poles.
When damping ratio = 0.707, K = 326.
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Find the value of K that yields closed-loop critically damped dominant

poles.
When damping ratio = 1, K = 2.72e+03,
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