
DC Machine Drive

• Theory of operation of DC motor
• The electric current, ia, passes through the

armature winding via a commutator and brushes
• When ia passes through the armature winding in

a magnetic field, a magnetic force, Fe, is induced
• The magnetic force induces a torque, which

turns the DC motor



• Equivalent circuit of DC motor armature
• Ra and La are the resistance and self-inductance of armature windings
• ea is the back emf voltage or induced voltage

where
K is constant depends on machine’s structure
ϕf is the machine’s flux
ωm is the machine’s speed
C is constant (slop of magnetizing curve)
if is the field current
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• Torque equation
KVL in the armature circuit

Under steady state operation,

The air-gap power, Pa, is the effective power that has been transferred to
mechanical power
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• Block diagram and transfer function of DC machine
• Machine equations in time-domain

• Machine equations in s-domain
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• Block diagram

• T1 is the transfer function when Tl = 0
• T2 is the transfer function when Va = 0
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• Closed loop system

• G is the direct transfer function

• H is the feedback transfer function
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• T1: Tl = 0

• T2: Va = 0
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