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Design of control system for repulsive hybrid magnetic levitation
CHEN lJiahao, LI Binglin, GAO Feng

(College of Automobile and Traffic Engineering, Nanjing Forestry University, Nanjing 210037, China)
[ Abstract] Magnetic levitation technology can meet all kinds of mechanical high—speed, non-contact operation, and has great
application prospects in the field of transportation, national defense and industry. For the position control system of repulsive hybrid
magnetic levitation body, the hall sensor circuit is designed to detect the position of the magnetic suspension; and the PID controller
is designed to control it. In order to obtain the operating parameters of the system, the monitoring software of host computer is
designed, so that the data is transmitted to the host computer through the R232 serial interface to realize the position monitoring of

permanent magnetic suspension. Finally, the feasibility of the design is verified by experiments.
[ Key words] repulsive hybrid magnetic levitation; position control system; PID controller; monitoring software
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Fig. 1 Structure of hybrid magnetic levitation system
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Fig. 2 Control principle block diagram of Hybrid Maglev System
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Fig. 3 MCU system circuit
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Fig. 4 Electromagnetic coil drive circuit
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Fig. 5 Serial communication circuit
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Fig. 6 Flow chart of main control program
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Fig. 7 Software structure of host computer

(1) B IASEERA AT - B PR A7 B PR A7 A B
B ESE R & s, EER R RGN SEN
BTRRBIOLE IR KNG XA R A T
A7

(2) P TIAS He A 45 - 30 {5 i e R A I | OGPl
RY, FEREXNRGMHATRGES: SEEE R
B8 K SF AT

BA AR Z 8005 Ok A G B A R A
JCHATIEAE 0, SR RS232 i i I, el {5 P
P

(1) Witk X . % FH I FH RS232 UART {55, Rk —
BRI 10 bit, Bk N

bit bit bit bit  bit bit bit bit  bit bit

1 2 34 567 8 9 10

bitl ; EHANL ; bit2—bit9 : KA ; bitl 0 45 11 £

(2) Bding 2 BRI R E A 9 B



114 B o /5 M5 MM

RS

g, HeRE SCAR

55 1. DO-D7 OxAAH (Editak 1)
%52 i, DO-D7 0x00H ( FtHEfuk 2)
%5 3 i, DO-D7 fEE X fH

o5 4 Wi, DO-D7 —— L X A

%5 5 Wi, DO-D7 HiE Y1

W5 6 Wi, DO-D7 —— LI Y {H

%57 Wi, DO-D7 A WA

5 8 Wi, DO-D7 —— LR

559 . DO-D7 —— LIl

AT E WA 8 B, N T EdE &
PSR AN T R, S O O B
BRIYIE O, FE BB A 55 7 — T & 326 48 36 R )
W, — B RUCEL, 4 57 2 w8 800 | 1R
W — it

Al
L N

=]
=

HesCR:
2

R TE R

ENL
SRR AN(E
PEfC
Bl e £

7'!_;\‘

iRl
8 HROBMPEFREFREE

Fig. 8 Flow chart of serial communication interrupts subprogram
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Fig. 9 Experimental platform of Hybrid Maglev System
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Fig. 10 System parameter monitoring interface
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