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The design and optimization of the medium-low speed maglev single-sided
linear induction motor

CHEN Yating, CHEN Tefang, DENG Jiangming, YU Tianjian, TANG Jianxiang, CHENG Shu

(School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China)

Abstract: Two designs of single-sided linear induction motor (SLIM) were proposed to satisfy the required traction
of medium-low speed maglev train. Between these two designs, one has a primary core with 8 poles and 80 slots and
a length of 1 927 mm, while the other one is a 8-pole-89-slot design with a length of 2 047 mm. With limited
installation space and cost as constraints, magnetic flow path, magnet-motive loop, equal circuit coefficients and
initial characteristics were calculated so that fast and accurate determinations of the winding number of poles,
pitch, the number of turn, groove and wiring become possible. Theoretical calculation and FEA simulations were
performed and the results showed that both designs satisfy the traction requirements of medium-low speed maglev
trains. The 8-pole-80-slot SLIM is already in quantity production stage, and the feasibility of the 8-pole-89-slot
design has been proved. The proposed design procedure of SLIM and the methods to calculate relative characteristics
can not only be applied to optimize SLIM designs for medium-low speed maglev trains, but also provide a method to
precisely calculate the static values of those variables for dynamic control of a SLIM.
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Tab.1 Two optional designs of SLIM

SLIM A= 2P 7/mm VA L/mm
M-1 8 216 80 1 920
M-2 9 HERIMA) 207 89 2 047
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Tab.2 Two optional designs of SLIM

SLIM H-E A/mm? A/(Am™) N,
M-1 96.2 84 691 253
M-2 96.2 88 565 253
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Fig.1  Groove profile and structure size of SLIM
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Tab.3  Groove parameters design for SLIM’ s two optional designs
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Tab.5  Air gap magnetic circuit parameter characteristics for

SLIM’ s two optional designs

SLIM #1-5 b/mm b/mm h;/mm hy/mm h/mm
SLIM #4-= ¢,/ Wh Bs/T B/T BJ/T 5
M-1 16.8 7.2 37.8 3 41
M-1 0.005546 0.1833 0.657 0.7261 19.22
M-2 16.8 6.2 37.8 3 41 M-2 0.005 546 0.1913 0.718 0.6836 19.40
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Tab.4  Two optional design parameter characteristics of SLIM

primary winding

SLIM -5 ko o, D/mm ¢/ Wb N
M-1 0.945 0.928 6 220  0.005 445 72
M-2 0.945 0.937 5 220  0.005 221 72
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Tab.6  Motor magnetic potential parameter characteristics for

SLIM’ s two optional designs

SLIM®E5  F;/A  F/A  F /A 3F/A k I,/A

(2 w

M-1 5656.5 19.73  43.14 57194 1.011 124.5

M-2 5587.0 19.73 41.30
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Tab.7 Magnetic conductance parameter characteristics for

SLIM’ s two optional designs

SLIM %% L,/ mm A, A, A, Ay x5/ Q
M-1 552.4 0.8705 0.5126 0.766 7 0.100 0 0.015 71
M-2 539.8 0.8705 0.5126 0.7347 0.0953 0.016 50
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Tab.8 Starting parameter characteristics for SLIM’s two optional

deisgns
SLIM #1-5 1,/A cos @ E\/V k, F /N
M-1 545.8 0.5505  61.027 0.5194 3232
M-2 559.6 0.5733  66.487 0.5235 3923
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Fig.2 The current-speed characteristics of SLIM
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Fig.3 Power factor-speed characteristics of SLIM
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Tab.9 Precise calculation for controlling dynamic parameters of

SLIM’ s two optional designs

SLIM #I+=- R/ Q L,/ mH L,/ mH
M-1 0.052 162 2.157 479 0.778 728
M-2 0.054 429 2.054 472 0.720 659
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Fig.6  Traction characteristic verification of two designs at 13.69 Hz
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