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Flux-Reversal-free TPSRM with Segmental Rotor
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Small and medium-sized motors demand a balance of low cost, high performance and efficiency. To improve both efficiency and
performance, reducing losses is essential. One significant type of loss is iron loss, which is greatly affected by the alternating magnetic
flux between the stator and rotor. Therefore, controlling this magnetic flux is crucial for minimizing these losses. This paper presents a
flux-reversal-free TPSRM (Two-Phase SRM) that has segmented rotors. The proposed motor is designed to minimize core loss by
featuring short magnetic flux paths within both the stator and rotor during operation, while eliminating flux alternation. Additionally,
the stator features a simple U-core structure, which helps reduce the amount of core material required.
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Fig. 1. Magnetic structure of SRM. (a) conventional rotor (b) segmental rotor.

(a) common rotor

(b) segmental rotor

Fig. 2. (Color online) Flux distributions of SRMs as A phase is excited. (a) common rotor (b) segmental rotor.
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(a) conventional 12/6 TPSRM (b) proposed TPSRM
Fig. 3. Magnetic structure of TPSRMs. (a) conventional 12/6 TPSRM (b) proposed TPSRM.

(a) conventional 12/6 TPSRM
Fig. 4. (Color online) Flux distributions of TPSRMs. (a) conventional 12/6 TPSRM (b) proposed TPSRM.
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Fig. 5. (Color online) Torque of TPSRMs with constant phase current (1 [A]). (a) conventional 12/6 TPSRM (b) proposed TPSRM.
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Fig. 6. (Color online) Torques of TPSRMSs according to phase currents. (a) conventional 12/6 TPSRM (b) proposed TPSRM.
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Fig. 7. Flux waveforms of TPSRMs. (a) conventional 12/6 TPSRM (b) proposed TPSRM.
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Table II. Core loss of TPSRMs.

Core loss Hysteresis Eddy current
[W] loss [W] loss [W]
Proposed TPSRM (1) 0.219 0.084 0.135
12/6 TPSRM (2) 0.385 0.185 0.200
(1/(2) x 100, % 56.8 454 67.5
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