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(A Maximum Torque Control of Synchronous Reluctance Motors
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Abstract

This paper presents a synchronous reluctance motor drive for maximum torque to current (MTC)
considering magnetic saturation. Measured d-axis and g—axis inductances are used to obtain current
angle vs. maximum torque curve using torque equation. Maximum torque to current control is achieved
by the current angle and stator current for maximum torque from the current angle vs. maximum
torque curve at a given torque reference.
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Table 1. Synchronous Reluctance motor
parameters

Rated speed 1000 rpm
Stator resistance 0.111 Q/phase
Number of poles 6
Rated torque 60 N.m
Rated current 49 A
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Table 2. 7, and ¢ at given stator currents
i, (A) T (N.M) ¢ (degree)
49 62.79 63.16
45 56.14 61.68
40 48.16 62.9
35 40.27 60.49
30 32.44 57.81
25 24.72 53.42
20 17.04 51.65
15 10.16 48.14
10 4.453 47.08

5 1.026 47.62
2 0.108 52.04
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Fig. 3. Stator current versus maximum torque and
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