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Block ciagram of blushless DC motor system
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Fig.2 Time plot of stability a
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RESEARCH OF NON-LINEARITY IN BRUSHLESS
DC MOTOR SYSTEM
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Abstract Based on the mathematical description of current regulator SPWM and PM motor the mathemati-
cal model of a brushless DC motor system was proposed directly and transformed to a similar Lorenz system by
applying the nonlinear affine transformation and the scaling transformation theory. The stability and attractor
of the system were analyzed and the relationship between the system operation condition and the direct cur-
rent input was obtained. The stability of the three equilibrium points was analyzed by calculating the eigenval-
ues of the Jacobi matrix which revealed that the Hopf bifurcation resulted in the strange attractor. Finally

numerical simulations were presented and the results showed the validity of the theoretical analysis.
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