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On Commutator Sparking in Electrical d-c Machines

Toshihiko Matsuda and Tatsuo Tanji

Abstract

The sparks on the d-c machine, particularly when they are arcs, produce remarkable damage
on the brushes and commutator. It is, therefore, important to have a means to calculate the
energy dissipated in the arc, Wq, as a function of the main parameters of commutation. This
paper presents such a means and some experimental results.

A formula of the arc duration time is derived from the equation of the commutation at the
instant that the current-carrying brush-segment contact is interrupted arcs are ignited. The current
at which the arc ignites, I, is evaluated from the formula with oscillograms of arc voltage.

Results of the experimental work are:

(1) The value of the average reactance voltage at which the arc ignites is a bout 0.28-0.30
volts.

(2) The surface roughness of the commutator as well as Wi remarkably increase when the
average reactance voltage, e, is above 0.30-0.35 volts.

{38) The values of current I increase in proportion to e and are distributed over the range
from about 1.0 to 3.2 amps under the anode brushes.
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