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Best Response Setting Method of Induction Motor for Electric Vehicle
WANG Tingting, MA Junhua

(College of Electrical Engineering, Zhejiang University , Hangzhou 310027, China)

Abstract; Induction motor rotor flux oriented vector control has the characteristic of natural decoupling. Correct
decoupling helps to gain maximum electromagnetic torque for vehicles using induction motor, but the decoupling is based
on accurate motor parameters. By analyzing the relationship between slip frequency and rotor time constant, and also
rotor time constant and torque, this paper puts forward a method, which does not pursue the accuracy of the parameters
and the decoupling but takes " maximum acceleration/torque current ratio" as its goal. Firstly stator parameters were
obtained by off-line identification, which was used to estimate the rotor excitation current value and initialize the rotor
parameters ; then the function relationship between g-axis current and torque rotor time constant was searched through the
fastest response of actual drive. An experiment had been carried out on a drive system with TMS320F28069 as control
core. The experimental results showed that the acceleration was closely related to the rotor time constant of the control
algorithm , if the rotor time constant and (-axis current met a certain function relation, unit current produced maximum
torque and drive got optimal acceleration performance. This method is helpful to improve the acceleration performance of
induction motor.

Key words :induction motor for electric vehicle ;target tuning;rotor time constant; maximum torque
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Motor vector control block
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Figure 2 Rotor time constant influence on
rotor flux orientation
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Figure 3 Model of DC voltammetry
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Figure 4 PWM signal waveform and actual

voltage effect on power tube

Ry L Ly
. rv-vjsj .
5 Is Rm I]'
U
T R /s

() BABEYTRERE

Ly
& s

Usl i, R
f L
(b) RA BN RTAEHE
A5 JFFapuERSEid %

Figure 5 Equivalent circuit of induction motor model
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Figure 6  Flowchart of Best goal Tuning
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Table 1  Rated parameters of induction motor
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Table 2 Various voltage and current values in

stator resistance identification
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Table 3 Result of stator resistance identification
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Table 4 Voltage and current values in

stator inductance identification
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Figure 7 Acceleration time of

different rotor parameters
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Figure 8 Curve of relationship between

g-axis current and rotor time constant
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Figure 10 Real-time curves of acceleration process under different rotor time contants
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