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PT1 Systems 

 

 

Input step function at steady state: 𝐾𝑠 =
∆𝑥�̂�

∆𝑥�̂�
 

 

Laplace 

 

Further Laplace transforms: Papula p.358 

Laplace inverse 

 

Transfer function 
 

For PT1 Systems:  

For PT2 Systems: Mass damper 

 
Generally for PT2: 

 
 

 

  



PT2 Parameters 

 

TF Representations 

Time-const. representation: 𝐺(𝑠) =
𝐾𝑠

(𝑠𝑇1+1)(𝑠𝑇2+1)
 

Polynomial repr.:   

 

 

Pole-zero repr.: 

 

 

Poles and stability 

 

 

 

 



Conjugated Poles 

 

 

 

 

 

Linear Systems 

Static Gain 

 

Transfer functions 

 

 

Series functions 

 



Step response of PTn Systems 

 

  

Mean time constant 

 
Tangent at turning point 
Reading data from the  previous page: 

  

Time-percentage characteristic value 
1. Break up the step response by the y-axis:

 
2. Find the time at the intersection of the 

percentage values: 
𝑡10

𝑡50
=

𝑡𝑖

𝑡𝑘
 or 

𝑡10

𝑡90
=

𝑡𝑖

𝑡𝑘
 

3. Determine the order of the system: 

  
4. Calculate the mean time constant by utilizing 

this plot: 𝑇𝑀 = 𝑣𝑎𝑙𝑢𝑒 ⋅ 𝑡10 

 



Block Diagram algebra 

 


