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Lecture 12 

Topics to be covered include: 

 
v Different region of S plane.  

u Constant natural frequency loci.  

u Constant natural damped frequency loci.  

u Constant damping factor loci.  

u Constant damping ratio loci.  

v Transient response of a position control system.  

 
 

 

Time domain analysis of control systems 
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Introducing a prototype second order system.  
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v Constant natural frequency loci.  

 Sنواحی هختلف در صفحه 

Different region of S plane. 

n 

v Constant natural damped frequency loci.  
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v Constant damping factor loci.  

n-  

v Constant damping ratio loci.  
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 هکاى فزکانس طبیعی ثابت

Constant natural frequency loci. 

1 2 

2 n

1 n
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 هکاى فزکانس طبیعی هیزا شذه ثابت

Constant natural damped frequency loci. 
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Constant damping factor loci. 
 هکاى ضزیب هیزائی ثابت

1 n2 n
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Constant damping ratio loci. 
 هکاى نسبت هیزائی ثابت
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Example 1: Find the loci of a system where damping 

ratio is greater then 0.707 and damping factor greater 

than 2 

707.0

45

2 n



Lecture 12 

 Dr. Ali Karimpour  Feb 2013 

10 

Example 2: Find the loci that the percent overshoot 

is less than 16% and settling time is less than 1 sec 

(according to 5% bound).  
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Effect of roots loci on step response 
 تاثیز هکاى ریشه ها بز پاسخ پله

-5 -2.5 2.5 

10 

5 

Conjugate root is not shown ریشه هشدوج نشاى داده نشذه است 
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Example 3: Find the poles of the following systems and 

its corresponding step response for k=75, 100, 200 and 

1000  
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Dynamics of electromechanical system 

 دیناهیک سیستوهای الکتزوهکانیکی
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A simplified aeroplane (position control system) 

(سیستن کنتزل هوقعیت)یک هواپیوای ساده شذه   

Position control 
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Block diagram of a position control system 

 بلوک دیاگزام یک سیستن کنتزل هوقعیت
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Block diagram of a position control system 

 بلوک دیاگزام یک سیستن کنتزل هوقعیت
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Let ignore the velocity feedback. 

.اس فیذبک سزعت اغواض کنیذ  
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Simplification 
 ساده ساسی
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Simplification 

 ساده ساسی و عذد گذاری
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Simplification 

 ساده ساسی و عذد گذاری
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Simplification 
 ساده ساسی و عذد گذاری
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Stability بزرسی پایذاری 
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Analysis تجشیه تحلیل 
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

Step response پاسخ پله 
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Analysis تجشیه تحلیل 
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Step response پاسخ پله 
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Step response comparison هقایسه پاسخ پله 
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Exercises توزینها 

1- Find the roots of following system for -301<k<301 and show 

them on the s plane. 

2- Find the roots of following system for -301<k<301 and show 

them on the s plane. 
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Let k=-300,-280,-260,……….260,280,300 

Let k=-300,-280,-260,……….260,280,300 


