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Fig.1  Schematic of electromagnetic force aided

line-heating process
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Fig. 2 Design diagram of the electromagnetic force device
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The filtering rectification circuit
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Fig. 4 Zero state response voltage curve
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Fig. 5 Zero state response current curve
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Fig. 6 Equivalent discharge circuit and its simulation result
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Fig. 7 Circuit of voltage comparator and its simulation result

XSC1

- R
‘ + 0scilloscope-XSC1 [%
Lal =
= L v
«
A 2 Rs ; —
(I i

Ny RST OUT| ; R i)
2kQ Y510 kK f 2iTR1
=, 3 A 5icon /

- Ry GND
12v s 23R 2 1
D 3kQ s |° LS HLE HfES
2
N4007 N7 | I
] lc A I A Reverse
T uF 10 uF L R e
T T hannel & hannel Trigger
cale |20 ms/Div Scale |5 ViDiv Scale [5 VO

Edge [F x|[7 & |E
postion [0 ¥ postion [0 ¥ postion [0 tevel o

e
Vi add| sialam| | acl o Joc & acl o JoC -| & Type Sing.|Nor.| Auto [[None]
(a) H K E

(b) i # Hr
B8 BEoREBLBHAAGAER

Fig. 8 Circuit of signal generator and its simulation result
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Fig. 9 Thyristor drive circuit and its simulation result
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Research on circuit design of electromagnetic force aided line-heating

WANG Ji*"*, LIU Yu-jun', SHI Bing’
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Dalian 116024, China;
2. Department of Naval Architecture, Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology,

Dalian 116024, China;

3. National Engineering Research Center of Shipbuilding, Dalian 116024, China )

The process principle of electromagnetic force aided line-heating is introduced. An

electromagnetic coil is used during the line-heating process which can generate electromagnetic force to

further the formation of steel plate. This new technique can not only improve the heating condition

and increase the forming efficiency, but also be beneficial to processing control and enhancing the

forming accuracy. This new technique can be used in the formation of thick hull plate and high

strength steel plate. The device circuits of the electromagnetic force aided line-heating are investigated

and designed including the filtering rectification circuit, recharge circuit, discharge circuit and control

circuit. The simulation results testify the rationality and feasibility of the designed circuits.

Key words: line-heating; electromagnetic force; curved surface forming; circuit simulation



