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Abstract

For a new type of rail transit brake device, a drive motor suitable for such a device is designed.
The motors designed in this paper are generally used in automatic control equipment. But this
motor is different from a normal BLDC and operates normally in a stalled state. This paper intro-
duces the composition and working principle of BLDC, deeply analyzes the selection of rotor mag-
netic circuit and winding form, permanent magnet material, and adopts the design analysis me-
thod of equivalent magnetic circuit, and uses RMxprt to calculate the BLDC. Finally, the optimal
design is determined. The designed motor meets the requirements of the device and has good
electromagnetic performance.
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Figure 1. Structure of BLDC
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Table 1. Domestic common urban rail unit brake maximum brake shoe pressure

= 1. ENE R ETHEhes & KA RLERFFER
L) B =N 1= B VR P 4 HBIELE J) kP W BLEIAN b * #ilghEa i B B/mm
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Table 2. Design index of brushless DC torque motor for electromechanical
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Figure 2. Air gap magnetic distortion waveform distortion rate under different pole arc coefficients
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Figure 3. Equivalent stress distribution cloud
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Table 3. Modal mode
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Table 4. Brake cylinder deformation
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C: Random Vibration

Directional Deformation 3

Type: Dirctional Deformation(X Axis)
Scale Factor Value: 1 Sigma
Probability: 68.269 %

Unit: mm

Solution Coordinate System
Time: 0

Custom Obsolete
Max: 0.00047056
Min: 0
2018/12/18 16:10

0.00031808
0.00030776
0.00029743
0.00028711
0.00027678
0.00026646
0.00025613
0.00024581
0.00023548
0.00022516

Figure 4. Vertical deformation
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C: Random Vibration

Dircctional Deformation 2

Type: Dirctional Deformation(Z Axis)
Scale Factor Value: 1 Sigma
Probability: 68.269 %

Unit: mm

Solution Coordinate System,
Time: 0

Custom Obsolete
Max: 0.00056531

Min: 0
2018/12/18 16:11

0.00037607
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0.00032711
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Figure 5. Longitudinal deformation
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Figure 6. Armature winding
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Figure 7. Cogging torque in two teeth
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Figure 9. Induced winding voltages at rated speed
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Figure 10. Air-gap flux density
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Table 6. Electromagnetic performance parameters of brushless DC torque motor for electromechanical
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