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Abstract
Switched reluctance machines are appealing to the automotive industry due to their cost effi-
ciency. However, automotive traction is a very noise sensitive application where the acoustic
behavior of the power train may be the distinction between market success and market fail-
ure. Hence, much research has been carried out focusing on the acoustic behavior of this
machine type but mostly on small laboratory prototypes. Results have been assumed to be
generally valid also for larger-sized traction drives although their vibro-acoustic behavior
essentially differs from that of small machines. In fact, mode 0 is typically the most crucial
noise source of well-designed traction drives.
The aim of this thesis is to erase mode-0-borne noise of switched reluctance machines by
means of direct instantaneous force control. The proposed control scheme uses the fact that
holding the sum of all radial phase forces constant in time effectively eliminates the excita-
tion of mode 0.
A PWM-based approach and a hysteresis-based approach are introduced and evaluated by
simulation and test-bench measurements. Both methods are functional to reduce mode-0-
borne vibration. Beyond that, the hysteresis-based approach avoids distinct supply har-
monics and provides higher inverter efficiency than the PWM-based scheme.
The general direct-instantaneous-force-control concept proves competitive compared to stan-
dard hysteresis current control regarding the aspects of driving-cycle efficiency, torque ripple,
and DC-link stress. Therefore, direct instantaneous force control is deemed to be one of the
future keys to low-noise switched reluctance traction drives.
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