
 
Dynamic Characteristics of a DC Motor 
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Separately excited field.  Armature control 

Angular acceleration =
d
dt
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  into an expression like 



d
dt

K VS S+ =   by putting  

like terms on each side 
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compare the above expression to: 



d
dt

K VS S+ =  

 
These are both first order Linear Differential Equation. Comparing coefficients, 
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S,  K  is referred to as the speed constant
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llowing LaPlace transform pair to find the transfer function for the DC motor

 first order transfer function, V  is supply voltage

Suppose          LaPlace of constant supply voltage of 100  is 
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Steady state speed is the final speed after the transient has disappeared.  Theoretically 

it occurs when t is infinity. When this occurs, the term e
t−
   goes to zero. Practically, after 

about 5  the speed is about 99% of the steady state speed. The steady state speed is: 
 Steady State S SK=100  for V  =  100. Another way of viewing this is to realize that at steady 

state the angular acceleration is 0. 
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