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Enhancing Adhesion of Train Based on
Electromagnetic Action

YING Zhiding, LI Chenxin, CHEN Jiamin
(Institute of Rail Transit, Tongji University, Shanghai 201804,

China)

Abstract: Aimed at the problem of insufficient adhesion
between the wheel and the rail in the further development
of high-speed train, an electromagnetic supercharging
device was proposed based on the principle of
electromagnetic action. An electromagnetic coil was used
to generate the suction between the wheel and the rail to
increase the adhesion of train. First, the basic structure
model
established and the

calculated. Then, the effects of train speed, excitation

of electromagnetic supercharging device is

electromagnetic suction was
current, winding coil circle number distribution and shape

of coil, and coil height from rail surface on
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electromagnetic suction were simulated and analysed. The
electromagnetic testing apparatus was developed to verify
the exactness of the model and obtain the variation law of
electromagnetic suction with speed, current, coil height
from rail surface, and coil shape. The results show that
the electromagnetic supercharging device can meet the
requirements of increasing adhesion and degaussing
wheels at different speed stages and can add reverse
excitation current to the wheel for demagnetization when
necessary. The research shows that the stable control of
the electromagnetic suction of each wheel of the bogie can
be achieved by reasonably adjusting the excitation
current, which can effectively improve the stability and
safety of train operation.

Key words: electromagnetic action; electromagnetic

suction; wheel rail adhesion; electromagnetic test
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Fig.1 Layout of electromagnetic supercharging

device
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Fig. 2 Schematic diagram of electromagnetic action
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Fig. 3 Simulation model of electromagnetic super-

charging device
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Fig. 5 Effect of train speed on electromagnetic

suction

A IESPIES: A PS5
F=0.0001v"—0.0238 -+ 13.0133  (7)

H THE B 0] — B R i, e e e, Il S
AL UL, 2451 255 3 AR 3] 350km - b 25 ] H 74102
AR AR /N e ST R R T ) A T T P R T ) A
PIFREAG R WE%‘?//'\ T B L R 8 2 B R A
HIE A T RE R AR E A AIVE ] 5 81 420 Ry 300~
350 km+h'! aﬂﬂ“é@ FL 7240 AR 3 91 4 e
4 0~50 ke« b By A LRGP YW T REATR T 3304, BRIt
L B4 R B LA T S IR
2.2 FhEEZER R XY B R IR 1) =20

RN S BRis A it R, T EEAR G s 1 Tl A vk
JF B A T I BANTRD, R e Sy A T s
A e A P s R R R FRL R AN , T SN HL
W TR , ST SIS R R R N R I AR
LR LA TR 2 an Tzl 6.

30

— BRI %

g - P EEAE

220}

R

=S

& ot

Beee

0 2 4 6 8 0 12 14 16
B /A

E 6 EE.UII.XT %@u}ij] E’J I]r]

Fig. 6 Effect of current on electromagnetic suction
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Fig. 7 Effect of height of coil on electromagnetic

suction
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Fig. 8 Effect of coil shape on electromagnetic

suction
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Fig. 9 Effect of width of coil on electromagnetic

suction
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Fig. 10 Curve of excitation current control
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Fig. 11 Test device for electromagnetic effects
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Fig. 13 Electromagnetic suction versus velocity
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Fig. 14 Electromagnetic suction versus current
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