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Analysis of transposed continuous wave windings and AC
losses for drive motors
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Abstract ; Aiming at the existing technology of new energy vehicle drive motor, the flat wire hairpin wind-
ing has more solder joints and high AC loss of the winding at high frequency, a new type of transposed
continuous wave winding structure that can eliminate the welding spots and effectively inhibit the AC loss
at high frequency was proposed. Firstly, based on the traditional hairpin winding structure, the mecha-
nism of circulating current generation between multi-strand hairpin strands was analysed, and a new
transposed continuous wave winding structure that can eliminate solder joints as well as effectively inhibit
the generation of circulating current loss was proposed. Secondly, an equivalent three-dimensional com-
putational model of the two ends of the transposed continuous wave winding was established, which is ca-
pable of accurately calculating the leakage resistance of the end of each strand, taking into account the
actual end structure of each strand at both ends. Finally, the field-circuit coupling two-dimensional finite
element method was used to compare the AC losses of the transposed continuous wave windings with those

of the original hairpin windings under various operating conditions, and the validity of the simulation
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model was verified by experiments. The study shows that the new transposed continuous wave winding

structure can completely eliminate solder joints, and it has a good suppression effect on AC losses under

different operating conditions.

Keywords : drive motor; continuous wave winding; transposed winding; AC loss analysis; field-circuit

coupling; winding design
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Fig.1 Three-dimensional structure of two winding

structures
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Fig.3 Circular view of winding connection of one circuit of A-phase of two winding configurations
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Fig.4 Structure of transposed continuous wave windings
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Fig.5 Schematic diagram of circulating current analysis
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Fig.6 Two-dimensional physical model
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Fig.7 Schematic diagram of field-circuit coupling
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Fig.8 Physical model of solution region at the end of

a transposed continuous wave winding
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Table 2 Motor operating condition parameter table
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