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Optimal Simulation Design of Magnetic Rail
Brake Main Component Parameters

WANG Xiangbo, WANG Xiaodong

Abstract To study the influence of structure and installation
method of each magnetic rail brake component on brake per-
formance, the structure composition of magnetic rail brake is
studied. Taking weight reduction and brake suction force as ob-
jectives, the optimal value of parameters of components inclu-
ding core and yoke, wear plate, weight reduction chamfer and
coil are calculated. The suction force values under different
clearances between brake and rail surface are analyzed and the
optimal working clearance is obtained.
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Fig. 1 Structure of magnetic rail brake
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Fig.2 Key electromagnet components influencing suction force
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Tab.1 Initial design parameters of electromagnet
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Fig.3 Influence curve of L, and H, on F
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Tab.2 F simulation data corresponding to different H

Hs/mm F/kN
12 79.607
14 78.608
16 77.704
18 76.878
20 76.117
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Tab.3 F simulation data corresponding to different C

C/(°) F/kN
4 73.880
6 73.996
8 74.121
10 74.425
12 74.354
14 74.370
16 74.222
18 73.819
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Tab.4 F simulation data corresponding to different H, and L,
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L,/mm
? H;=3mm H;=6mm H;=9mm H;=12mm H;=15mm H;=18 mm H;=21 mm H;=24mm H;=27 mm
3 76.243 76.240 76.241 76.240 76.240 76.240 76.240 76.240 76.240
6 76.242 76.241 76.242 76.242 76.242 76.242 76.242 76.242 76.242
9 76.223 76.223 76.223 76.223 76.223 76.223 76.223 76.224 76.223
12 76.174 76.174 76.170 76.175 76.174 76.170 76.170 76.170 76.170
15 76.049 76.046 76.049 76.049 76.049 76.049 76.049 76.046 76.046
18 75.825 75.825 75.825 75.825 75.826 75.825 75.825 75.827 75.827
21 75.504 75.504 75.504 75.504 75.504 75.504 75.504 75.504 75.504
24 75.092 75.092 75.092 75.096 75.092 75.095 75.092 75.092 75.092
27 74.610 74.614 74.614 74.614 74.614 74.614 74.614 74.614 74.614
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Fig.5 Nephogram of magnetic flux distribution and flux density
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