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Effect of Counter EMF on Ripple Frequency of Current in DC Motor
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ABSTRACT: The frequency of the current ripple in the DC
motor caused by its counter-EMF is analyzed. It is proved
that this frequency is determined not only by its rotation
speed, but also by the number of windings in series, the
number of pole-pairs, and the number of parallel paths in
which current ripple waves do each other. It does not have
direct linkage with the number of brush-pairs, the number of
commutator bars, and the number of armature slots. This
result provides an analytic basis for the sensorless speed
estimation of. DC motor.
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Fig. 1 The operation principle scheme of
the simplest two poles DC motor
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Fig.2  DC motor which has 10 winding
elements in series under each pole
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Fig. 3 The result of superposition of the EMF ripple
waves for 3 windings in series
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Fig. 4 The result of superposition of the EMF ripple
waves for 3 unevenly distributed windings in series
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