
UNIT 4 

Control of DC  Motor 
Drives 



Introduction 

The cross-sectional view of a DC motor has been 
shown. Consider a particular position in space 
between stator and rotor. 



Whichever conductor is present there, will have 
current flowing through it, which depends on 
the applied armature voltage. This current 
would produce a flux which would interact 
with the field flux to produce torque. In course 
of rotation of the armature adjacent 
conductors will occupy this position in space. 
No matter which conductor comes to that 
particular position at any given point of time, 
it will have same current flowing through it. 



This is true for all the positions although the 
magnitude and polarity of the torque 
produced by individual conductors in different 
positions may be different. The polarity of the 
torque is identical for conductor positions 
under north or south pole, since the direction 
of the current flowing through it at that 
position is unique, given the direction of 
rotation and the applied armature voltage due 
to the commutators slipping over the brushes 



Basic Machine Equations 

Two equations are required to define the 
behavior of a dc machine: the torque and the 
voltage equations. 



Where T = magnetic torque, N.m 

 φ = flux per pole, Wb  

Ia = current in armature circuit, A 

 E = induced voltage (emf), V  

w = angular velocity, rad/s  

Kf = constant determined by design of winding 

 If = Field current  

n = speed of the motor in rpm 

 Vf = field voltage P = mechanical power  








