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Session Objectives

By the end of this session learners will be able to:

Determine the response of a second order system

Classify second order systems based on the value of damping ratio

Explain  time domain specifications of a second order system 

Determine the steady state error of a second order system



Response of Second Order System









Step Response of Second Order System















Time Domain Specification of Second Order System















Example 3







Steady State Errors

The deviation of the output of control system from desired response
during steady state is known as steady state error. It is represented as
ess. We can find steady state error using the final value theorem as
follows.

Where,

E(s) is the Laplace transform of the error signal, e(t)

Let us discuss how to find steady state errors for unity feedback and

non-unity feedback control systems one by one.



Steady State Errors for Unity Feedback Systems

Consider the following block diagram of closed loop control system, 
which is having unity negative feedback



Steady State Errors for Unity Feedback Systems

We know the transfer function of the unity negative feedback closed 
loop control system as



Steady State Errors for Unity Feedback Systems



The following table shows the steady state errors and the error constants
for standard input signals like unit step, unit ramp & unit parabolic
signals



Example

For the system shown in figure below evaluate the static error

constants and find the expected steady state errors for the standard

step, ramp and parabolic inputs.



Solution
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