
The effect of damping ratio on process response[1-5] 

: the damping coefficient  
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To obtain A, multiply equation by s and set s = 0 
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To obtain B, multiply equation by (s + 0.25)2 and set s = −0.25 

(s + 0.25)2
0.0625

s (s + 0.25)2
= (s + 0.25)2

A

s
+ (s + 0.25)2

B

(s + 0.25)2
+ (s + 0.25)2

C

(s + 0.25)
 

B = −0.25 

To obtain C, 
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four conditions for the damping coefficient   

  >1 The roots of the denominator of output function are real, negative but not equal  

   =1 The roots of the denominator of output function are , negative but equal 

   <1 The roots of the denominator of output function are complex 

   =0 The roots of the denominator of output function are complex with no real part 

: the damping coefficient  

Y t = 1 − 0.25t e−0.25 t − e−0.25 t 

Y t = 1 −  1 + 0.25t  e−0.25 t  



     

 

 

 

 

 

 



real roots >1 
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