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Design of feedback linearization second-order sliding mode stator flux
observer for induction motors
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Abstract: In order to improve the observation accuracy of stator flux of induction motors, a second-order sliding mode
flux estimation method based on feedback linearization is proposed. A stator flux observer is designed and applied for
direct torque control (DTC) of induction motors. The rotor flux is selected as the system’s output to estimate the flux more
accurately, the induction motor system is input-output linearized by using the differential geometry theory, and the feedback
linearization model with rotor flux as output is obtained. On this basis, a rotor flux second-order sliding mode observer
is designed based on Super-twisting algorithm to estimate rotor flux, and this paper analysis the stability of the designed
observer. By using the relationship between the stator flux and the rotor flux to estimate the stator flux. The observer is
applied to DTC of induction motors and achieves a good control performance. Simulation and experiment results verify the
feasibility and effectiveness of the proposed method.
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linearization model of induction motor)

2.1 S VLB S EL AR R (Affine nonlinear

model of induction motor)
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Fig. 9 Experimental platform
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M 10 A AT LU HY -UHLEZE A 100 t/min fiE £
600 r/minf 75 A £10.4 sFRI[a], KR R G AA R

HRPE LB U VA Y; R A A B 72 4 £
EBERLIN 7 2 AT 2 k. A1 rpmT A H 5 Tk
PORIIRIER: 2l Gl VA I S U = el )
1 Wb, ] T AL — BT R B 4856 5E
REBERI IAERRYE. SCIR A5 RIGIE 1 BB AL —
TS T HEBERLIN 25 F SEPR T 4T 1.

PhE THERE /(0.2 Wb - div?)

ol 52 T HEBE / (0.2 Wb - div?)
11 HNLE FREE

Fig. 11 The induction motor stator flux response

7 45 (Conclusions)
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