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Comprehensive speed regulation characteristics of squirrel-cage
cylindrical magnetic coupler considering machine-electromagnetic
coupling system
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Abstract ;: The cylindrical magnetic coupler is usually applied in the machine-electromagnetic transmission
system combined with motor, fan, pump or other loads. The speed regulation problem of the magnetic
coupler is restricted by the working performance of the motor and load. In order to study the speed regula-
tion method of mechanical transmission system, a comprehensive speed regulation method that introduces
power machine and the load characteristics of working machine, combined with the speed regulation per-
formance of magnetic coupler was proposed. Based on the equivalent magnetic network method, the elec-
tromagnetic torque formula of the magnetic coupler was derived. To determine the speed regulation range
of the magnetic coupler, mechanical characteristic for power machine and magnetic coupler were derived
using discretization method. Considering their mutually restrictive relationship is stable, the relation of
the three was solved and the speed regulation range when different output speeds and load torques and op-

timal speed regulation range were determined. Finally, the transmission performance test platform was
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built and the output torque of the magnetic coupler under different slip rates and coupling positions was

measured , and the test results were compared with those obtained by the theoretical calculation and simu-

lation, verifying effectiveness and accuracy of the proposed method.

Keywords : squirrel-cage cylindrical magnetic coupler; machine-electromagnetic coupling; speed-regula-

tion performance; polynomial fitting; output torque; coupling position
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system Table 1 Parameters of magnetic coupler
HHLZH HfH

TG T AT p 14
AT R/ mm 8 x8 x30
ARG T MAEAR 1,/ mm 70
AW FINEAR 1, /mm 78
KRR TSN EAR 1 /mm 93
SREFAEAR 1, /mm 66
FREEF A r/mm 60
PRI RN AR £/ mm 50
ST § 1 24
HISE b/mm 6.5

K2 WABREGRHHEM

Table 2 Material properties of magnetic coupler

e Hufl
TKREARIFIH ST H,/ (A/m) -8.68 x10°
A SR o,/ (S/m) 5.7 x107
TRREAAARXTE 5 1.099
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