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Abstract

The approximate uniform magnetic field force can be generated by uniform press coil, and the
differences of uniform distribution of magnetic field force by different coil structures are signifi-
cant. In order to study the effect law of coil structure parameters to uniform distribution of mag-
netic force in electromagnetic sheet forming, the 3D finite element models for electromagnetic
field analysis were established by software ANSYS. The structure parameters on the distribution
uniformity of the magnetic pressure were analyzed. The method of improving the electromagnetic
forming force distribution uniformity of uniform press coil was proposed, which will improve the
effect of electromagnetic forming and expand the scope of the application.
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Figure 1. Schematic diagram of uniform pressure coil
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Figure 2. The photos of uniform pressure coil
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Figure 3. The finite element model of coil, shell and sheet
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Figure 4. The analysis of finite element electromagnetic field with uniform pressure coil

4. SENELERHIHBRT S HE



oK A

@ SO—— =
94739.6 0.924E+09 0.185E+10 0.277E+10 0.370E+10
0.462E+09 0.139E+10 0.231E+10 0.324E+10 0.416E+10

Figure 5. The current density distribution of electromagnetic forming with uniform pressure coil
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Table 1. Element type and material characteristics
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Figure 6. The 3 mm turn spacing with the uniform pressure coil
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Figure 7. The distribution of electromagnetic force with 3 mm turn spacing
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Figure 8. The distribution of electromagnetic force with 2 mm turn spacing
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Figure 9. The distribution of electromagnetic force with 1 mm turn spacing
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Figure 10. The section size of 4 mm*6 mm with the uniform pressure coil
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Figure 11. The distribution of electromagnetic force with 4 mm*6 mm of the section size
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Figure 12. The distribution of electromagnetic force with 5 mm*6 mm of the section size
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Figure 13. The distribution of electromagnetic force with 6 mm*6 mm of the section size
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Figure 14. The distribution of electromagnetic force with 7 mm*6 mm of the section size
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Figure 15. Schematic diagram of uniform pressure coil height
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Figure 16. The distribution of electromagnetic force with 20 mm coil height
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Figure 17. The distribution of electromagnetic force with 30 mm coil height
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Figure 18. The distribution of electromagnetic force with 40 mm coil height

18. 4B SE 40 mm BT S HhSH

B+ ++ + 4 3 X+l
155.707 233.561 311.415
38.9269 77.8531 116.781 : 194.634 : 272.488 : 350.432

Figure 19. The distribution of electromagnetic force with 50 mm coil height
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Figure 20. The distribution of electromagnetic force with 60 mm coil height
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Figure 21. The schematic diagram of distance of shell and coil
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Figure 22. The distribution of electromagnetic force with 2 mm distance
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Figure 23. The distribution of electromagnetic force with 3 mm distance
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Figure 24. The distribution of electromagnetic force with 4 mm distance
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Figure 25. The distribution of electromagnetic force with 5 mm distance
[ 25. |86 5 mm TR S0 %



KA

4, 4Eig

1) b LR R IIRI RN, F R AR RS i I R/NE B AT ) IR E o A B A k37 9 L
Ko BT K

2) LI E RS AT, B KT RSN, — € XN Fo 1 s 71 73 AT iZ #4204k,
I RS OV IETT TR, BT R B S A K

3) BEELIE RGN, PR R D S VE IR R R, LY SO K. T L S
HhTElEI BRI AN, AE—E X I N AT R A S SIS 5 KN IB TN o

SE Wk (References)

[1] &%, M8, B BRI ORI S N M ET R R ). BIERR, 2006, 31(6): 4-8.
[2] Seth, M. (2006) High Velocity Formability and Factors Affecting It. Ph.D. Thesis, Ohio State University, Ohio.
[8] ®FATE, RARN, KK, HRERIE R B &R TR B [I]. s K540k, 2002, 24(1): 47-50

[4] Kristin, E. and Banik, B.S. (2008) Factors Effecting Electromagnetic Flat Sheet Forming Using the Uniform Pressure
Coil. Ph.D. Thesis, The Ohio State University, Ohio.

[5] Bk, B, XIS BRI g i & N ], #EEA, 2008, 33(4): 74-78
[6] GksFMl. HRELAUIE LA R R PR R[I]. #EHIAR, 1988, 13(1): 2-29.
[71  FE4R. BRI REIR IR AE 20 R 7748 B 45 4 Je S 8t At 78 [D]: [t 224 50]. B B EE T K%, 2010.

[8] EWERE, fiEte K, JMAS. AR BRI 5 7 2 B RO Z 30 e [3]. b R R 22224k (A SR RHARR), 2011
9(2): 61-63.

Hans X
TR EBEZI RS :

B iRSs (QQ. WfE . MRAH &)
A UG B A& 3011

24 /NS DA PSR 6 TR BT A 558 1)

TR UF IO TE 28 B0 S

AV FAT PR

HIPIG 2%

A 2% 75 o NI IR

AEE S http://www.hanspub.org/Submission.aspx
HAFIMEAE : meng@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:meng@hanspub.org

	The Effect of Parameters of the Uniform Pressure Coil Structure to Uniform Magnetic Force Distribution
	Abstract
	Keywords
	匀压力线圈结构参数对板料电磁力均匀性分布的影响
	摘  要
	关键词
	1. 引言
	2. 电磁场有限元模型
	3. 电磁场模拟结果及分析
	3.1. 匀压力线圈匝间距对电磁力均匀性的影响
	3.2. 匀压力线圈截面积对电磁力均匀性的影响
	3.3. 匀压力线圈高度对电磁力均匀性的影响
	3.4. 线圈与外壳间距对电磁力均匀性的影响

	4. 结论
	参考文献 (References)

