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Abstract

Switched reluctance motor (SRM) has many excellent qualities, so how to restrain the torque rip-
ple to make it more widely used and popularized has become a hot issue in academia. Although
the traditional direct torque control (DTC) of switched reluctance motor can restrain the torque
ripple to some extent, its restraining effect is limited. And also, there are problems such as big
overshoot and weak robustness. In this paper, a direct torque controller based on Super-Twisting
sliding mode control is designed. In addition, some improvements have been made to the direct
torque controller. Finally, the theory was simulated and verified by using MATLAB/Simulink. The
results show that, compared with the traditional direct torque control, the direct torque control of
the switched reluctance motor based on the sliding mode control effectively improves the control
performance of the system, makes the torque ripple smaller and meets the control requirements.
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Table 1. Switching vector table based on 12 sections
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Figure 1. Basic principle structure diagram of SRM system
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Figure 2. Speed control module based on super-twisting
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Figure 3. Simulation model of SRM direct torque control system based on Super-twisting sliding mode

[E 3. &TF Super-twisting 7R SRM B3 E1THI R G ERE

DOI: 10.12677/csa.2019.92026 224 TFENE SN


https://doi.org/10.12677/csa.2019.92026

KA SO v 2 38 RO ML BRI « e S e T il an ] 44 B 5 AT 6 o o

XY Plot
0.4
0.2
20
>
-0.2
0.4
-0.4 -0.2 0 0.2 0.4
X Axis
Figure 4. Flux-linkage track
B 4. SRM Hj &N
500 f
400
300F 1
200F 1
100+ 1
0 _
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Figure 5. Speed waveform
[E] 5. SRM F& 1 M) 52 352 %
20 T T <TE(N'*m)> I I 3F I fTe(N*n?)>
2.5

1 1 1 I |

-0.5

I
0.05 0.1 0.15

=

0.2 0.25 0.3 0.35 0.4 0.45 0.5

(a) FEHEA R P TE

Figure 6. Output torque waveform
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