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Numerical Analysis of Commutation Characteristics in
DC Machine with Wave Winding

Tsuguo ANDO

ABSTRACT

The commutation characteristics in a dc machine with wave armature winding,
which is widely used as a small-sized variable speed machine, were little
investigated.

In this paper, commutating equations and a numerical solution are first
presented to analyse the commutation characteristics. In commutating equations,
where each armature coil is short—circuited by two brushes, the nonlinear
contact voltage characteristics between brushes and a commutator, the
fluctuations of brush currents caused by circulating currents in commutating
circuits, the mica width for insulation among segments and so on are taken
into consideration. In the numerical solution, the finite difference method
is applied to solve time varying commutating equations. Next, through the
numerical analysis concerning to an actual machine, it is made clear that the
brush width much infuluences on commutation characteristics and the best
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choice of brush width may improves the commutation characteristics.
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Fig.1 Short—circuit of coil by two brushes.
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Table 1. Specifications of dc machine.
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Fig.2 Commutation process under conditi
on of straight line commutation.
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Table 2. Brush contact with segment.

K=75 P=4, u=3, y=37,

6 b=2.63, ¢m=0.189

Abl Ab2 Ab3 Ab4
] 1 75 74 73 19 18 17 38 37 36 35 57 56 55 54
ity 38 37 36 35 56 55 54 75 74 73 72 19 18 17 16
i—y 39 38 37 36 57 56 55 1 75 74 73 20 19 18 17
S .0 1 1.63 |.75 1 .88 S5 001 1.13 (.25 1 1.38
a 1 5 9 13 4 8 12 3 711 - 2 6 10 -—
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Table 3. Inductance matrix.
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