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Title . Analysis of the Influence of Field Current (Id) and

Torque Current (Ig) on the Speed and Torque
Characteristics of a Three-Phase Induction Motor
Using the Field Oriented Control (FOC) Method

Three-phase induction motors are widely used in industry but suffer from control
limitations due to their non-linear characteristics. Field Oriented Control (FOC)
addresses this challenge by transforming the induction motor's dynamics to
resemble a DC motor, allowing for the decoupling of flux and torque control. The
effectiveness of FOC relies on the precise regulation of two current components:
the field current (iys) controlling the flux, and the torque current (iy) controlling
the torque. This study aims to analyze the fundamental differences in motor
characteristics between the conventional Direct On Line (DOL) method and the
FOC method, as well as to investigate the influence of i4s and igys variations on
speed and torque response. An Indirect Field Oriented Control (IFOC) system was
designed and validated through MATLAB/Simulink simulation, then empirically
implemented on the Lucas-Nuelle Power Electronics and Drives 300 W hardware.
The results demonstrate that FOC significantly enhances motor performance.
Unlike the DOL method, which experienced torque breakdown at = 2.16 N.m, the
FOC method operated stably up to the test limit of = 2.97 N.m, maintaining a higher
average power factor (= 0.837). The current component analysis validated the
decoupling principle: the torque current (iqs) proved to be directly proportional to
the generated torque, while the field current (igs) successfully controlled the flux
independently without compromising speed stability. This research empirically
validates that FOC provides a superior torque operating range and system stability
compared to DOL.

Keywords: Field Oriented Control (FOC), Induction Motor, Field Current (i;s),
Torque Current (igs), Decoupling, Torque-Speed Characteristics.
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