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Study on the Influence of Can Sleeve Material on the Electromagnetic

Field and Temperature Field of Canned Permanent Magnet

Synchronous Motor

YU Tianhao, LI Ming, LUN Shuxian "
(School of Control Science and Engineering, Bohai University, Jinzhou 121210, China)

Abstract: Aiming at the problem of low computational
accuracy when analyzing the electromagnetic field and
temperature field of canned permanent magnet synchronous
motor by the directional coupling method, a magneto-thermal
bidirectional coupling method is proposed. Firstly, a
magneto-thermal coupling computational model is established.
Secondly, the influence of the can sleeve material on the
motor performance is analyzed by the magneto-thermal bi-
directional coupling method, and the calculation results are
compared with the directional coupling method. Finally, a
three-dimensional model of the motor is established and the
electromagnetic field and three-dimensional temperature field
are analyzed using finite element software. The results show
that the proposed magneto-thermal bi-directional coupling
calculation method can effectively improve the calculation
accuracy of electromagnetic field and temperature field. In
addition, the can sleeve using non-conductive non-magnetic
materials can effectively improve the efficiency of the canned
permanent magnet synchronous motor and reduce the
temperature rise of the motor. The proposed method not only
provides a reference for the design of canned permanent
magnet synchronous motor, but also is of great significance to
ensure the efficient and reliable operation of the motor.
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Fig.7 The harmonic content of air gap flux density

obtained by bi-directional coupling
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Fig. 10 The induced electromotive force waveforms

when the can sleeve material is zirconia
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Fig. 12 Curves of variation of motor iron loss with the

load rate under three stator can sleeve materials
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The vacuum pump is an essential device for

obtaining a vacuum, and the electric motor
configured in the vacuum pump is a canned motor.
Due to the advantages of canned permanent magnet
synchronous motor, such as low loss, small size,
safety and reliability, their applications are becoming
increasingly  widespread.  The study of the
electromagnetic field and temperature field of canned
permanent magnet synchronous motor is also getting
more important.

Based on the magneto-thermal bi-directional
coupling method, the impact of different can sleeve
materials on the electromagnetic characteristics and
temperature  distribution of canned motors is
analyzed. From previous research, it is known that
the bi-directional coupling method can obtain the
results closer to reality than the unidirectional
coupling method, so the bi-directional coupling
method is proposed. Firstly, the calculation process

of the

method is introduced, and the model of the canned

magneto-thermal  bi-directional  coupling
motor used for analysis is presented. And in this

paper, finite element software is wused for
electromagnetic field and temperature field analysis.
The two-dimensional model of the canned motor is
shown as Fig.1 and the three-dimensional model of
temperature field is shown as Fig.2.

1.5 kW, 9000 r/min canned

permanent magnet motor is taken as an example,

Secondly, a

based on the directional coupling without considering
the temperature’ s impact on the winding and

permanent magnet , and bi-directional coupling

Fig.1 Two-dimensional model of the canned motor

Fig.2 Three-dimensionl model of temperature field

considering the temperature’ s impact on the
winding and permanent magnet, the air gap
magnetic density and induced electromotive force
of the motor are comparatively analyzed when the
stator can sleeve materials are SUS304, SUS430,
and zirconia respectively. Besides, the analysis
includes iron losses, copper losses, stator can
sleeve eddy current losses, rotor eddy current
losses, efficiency, and power factor of the motor
under different load rates.

Finally, the simulation results show that the
temperature is the highest when using SUS430
material as the stator can sleeve, and the temperature
is the lowest when using zirconia as the stator can
sleeve. This research not only provides a reference
for the design canned

of permanent magnet

synchronous motors, but also has significant
implications for ensuring the efficient and reliable

operation of the motor.
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