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[ Abstract |

motors continue to increase. Hybrid excitation motor is a new type of motor. The hybrid excitation motor combines the advantages of

The rapid development of new energy vehicles has made the industry’s requirements for high-performance automotive

permanent magnet excitation and electric excitation, and has excellent regulation and reliability. A parallel claw-pole hybrid excitation
motor structure was proposed. The magnetic circuit of the hybrid excitation motor was optimized by means of parallel axial excitation of
permanent magnet and electric excitation device. On this basis, the parametric simulation of the thickness of the claw pole side plate
and the large end of the excitation bracket of the motor was carried out respectively, and the average torque of the motor before and after
optimization was simulated according to the optimal structure. Finally, the mechanical characteristic curves of the parallel claw-pole
hybrid excitation motor and the permanent magnet synchronous motor were compared and analyzed. The results show that the parallel
claw-pole hybrid excitation motor broadens the operating range of the motor by 17.24% on the basis of maintaining the torque
performance, and improves the mechanical properties and adaptability of the hybrid excitation motor.
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Fig. 1  Structure diagram of parallel claw-pole hybrid

excitation motor
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Fig. 2 Rotor equivalent magnetic circuit diagram of

parallel claw-pole hybrid excitation motor
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Fig. 3 Flux path of parallel claw-pole hybrid excitation motor
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Fig. 4 Parametric simulation torque diagram of claw

pole side plate and large end thickness of excitation bracket
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Fig.5 Comparison diagram of air gap magnetic induction

intensity with side plate thickness parameterization

Y TR AR 5 G AL 2 w2 AR 4 ~8.5 mm
DX R P HL LT S5 e S B B K 34 e LG S vl
8.3 Nem K 8.9 Nom;7E 8.5 ~14.5 mm [X|f]
NS AE 8.9 ~9. 1 Nom NI BN, P4 56448
AR, TR B Tl i v ML R 1 i B i 2 JTORI
A5 5 Il 0 6 40 K g J 8 3 A b S b AR
AEJEEEAE 7 mm DhL G0 B 2 REAIC, F $5 14 1 /)N
F0.03 T,
3.2 TiREEMRK

TR JBE 2 SN A [ e o S P RUT, LR S
ALFEMA 2 TR R %%, 18 U 36 T s R i) =5 ], 45
A T 5 i 5 F L R s S[a],BUXH] 5.5 ~14. 5 mm
WA B, 5 B RIBE A 1.5 mm, 435075 2 B AL
AR JEEEE 55 JHO6F I ) 1 17 2 L TR] 7 5 R AR AL TORK
JEEBE 55 A JE I 5 R TRD ) G &R IRl 6 AL 7
PR

AT EZESR (] 6) T LIS, B 2 JTORE J58 5 4

K6 TSRS HUb by B SR 5]
Fig. 6 Parametric simulation torque diagram of claw

pole thickness thickness
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Fig. 7 Comparison of air gap magnetic induction

intensity with claw pole thickness parameterization
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