


brush “hot spots”is a technique that has proven worthwhile
on a number of applications.

Commutator film stripping, as shown on the fourth brush
path from the left in Figure 11, is quite often associated with
selectivity on machines that are subjected to heavy transient
loads. Film stripping promotes additional selectivity since the
contact drop between brush and commutator is less on the
stripped paths, resulting in a further decrease in resistivity.
Brush temperatures, currents and sparking can the reach
extremely high levels on the stripped paths. For example,
excavator generator brush temperatures of over 200°C were
recorded on stripped paths while adjacent brushes on filmed
paths were operating at less than 150°C. Sparking levels had
reached the “streamer”stage on stripped path brushes. Cold
air flow on the commutator and low humidity can further
aggravate an already poor situation.
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Figure 11

Stripping - Less film on the fourth brush path is a
destructive condition. The slot bar pattern is acceptable
since the bars are not etched.

Selective grooving can result if film stripping is not corrected.
Very high current and sparking levels on heavily loaded
machines are thought to vaporize the commutator copper
during periods of excessive metal transfer. This differs from
the selective grooving caused by machining on lighter
loaded machines described in the section, “Copper Drag".

Nonconductive Filming

Nonconductive filming is an expression that is synonymous
with the “over-filming” phrase heard quite often. Sparking
and bar burning usually accompany this condition since
high resistance areas in the film can be found when the
commutator is probed. Nonconductive films can be formed
from contamination, certain types of brush materials and
sparking. Sometimes a combination of these three factors
creates the unattractive commutator appearance shown in
Figure 12.
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Figure 12
Nonconductive Filming - Brush sparking usually results
from this condition.

It is important to note that commutator film color should
not be used to determine if the film is nonconductive. It
is not uncommon to see very dark films on paper mill
commutators that are performing quite well. This applies
to other industries as well. The correct brush grade in the
presence of contaminants can help provide for a successful
application without costly maintenance.

Conclusion
Satisfactory brush and commutator performance is
characterized by:

1. Nondestructive sparking
2. Satisfactory brush life
3. Acceptable commutator life

These three interrelated criteria can occur on attractive
commutators as well as on those considered not pleasing
to the eye.

There are times when machine problems develop that
emerge as distress signals at the brushes or commutator,
The collector system acts like a thermometer in revealing
equipment problems even it the cause originated
elsewhere. Itisimportant to locate the problem source and
take corrective action quickly to prevent additional machine
damage. The destructive commutator conditions discussed
in this paper should help engineering and maintenance
personnel determine whether the source of a particular
problem is machine or brush related.

Reference Note

The subject matter contained herein was acquired by the
author through years of experience as an electrical design
engineer in the motor/generator field and through years of
investigating and resolving commutator and brush related
problems. Much of the information presented is based
on the combined experiences of other experts in this field
in addition to those of the author himself. Therefore, it is
difficulttodesignate specificindividuals, books or periodicals
for detailed references.
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