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Since the expression for torque is needed us a function of the currents ¢, and i,
rather than the flux linkages, we shall use the coenergy of the system as the
state function. When the inductances are given, the coenergy of the system
from Eq. 2-54 is

Wae = 1L 67 + Lty + 3 Lot3

The torque is given by Eq. 2-52 as : —
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Attt = 1A and (, = 0.01 A, the torque is 7 ' ' 3 .
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Ty = —2 % 1073sin 20 — 1074 sin ¢ s l\/\

Notice that the torque expression consists of ten
term is proportional to the product of the two currents
angular displacement. This torque is due to the mutuas
the rotor and stator currents; it acts in a direction t.
stator so as to maximize the coenergy. Alternately, it can be thought of as
being due to the tendency of two magnetic fields (in this case those of the
rotor and stator) to align.

The torque expression also has two terims each proportional to the sine of . ;
twice the angle and to the square of one of the coil currents. These terms L«%—(\(‘QA,PMJ }@ :ﬂ* 7}\)1#{{,&23
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Fig. 2-1L  Plot of torque components for multiply excited device.




