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Analysis of Fractional-order Mutual Inductance and
Transformer Model
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Abstract: Fractional characteristic analysis of magnetic coupling or electrical energy conversion has been involved
in few researches. In this paper, the fractional-order mutual inductance and transformer model is analyzed. First,
impedance analysis of a fractional LC circuit is introduced as an example. Then, the same method is applied to analyze
the impedance matrix characteristics of the fractional-order mutual inductance and transformer model. The impedance
frequencies that satisfy the pure real impedance and the pure imaginary impedance under fractional conditions are
obtained. As a result, phase characteristics as well as relationships among impedance frequencies, amplitudes and

inductor orders under different impedance characteristics are illustrated. The fractional orders of self-inductance and
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mutual-inductance increase the degree of freedom for model design which means more generality.
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