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FIRST ORDER SYSTEM

()

1 nitial slo E=.+:u
TIME CONSTANT y ‘/ el = e constant
Time it takes for the step response to o
rise to 63 % of its final value 07

0.4 63% of final value

Time Constant can be considered a 0.5 at = one time constant
transient response specification for a -
first order system, since it is related to 02
the speed at which the system 0.1

responds to a step input. 0

Ref: N. S. Nise: Control Systems Engineering, 6th Ed., Wiley, 2013
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FIRST ORDER SYSTEM

Initial slope = - ] =
time constant

[

RISE TIME (Tr)

 Time for the response to go from 0.1
63 of final value to 0.9 of its final value

at / = one time constant

SETTLING TIME (Ts)

 Time for the response to reach and
stay within 2 % of its final value
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FIRST ORDER SYSTEM

Find the transfer function from the response of a first order system

0.8

e e
EN <

e
in

Amplitude

0.4 0.5
Time (seconds)
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