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Fig.1 Three-dimensional model of figuration adjustment

equipment
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Fig.2 Work schematic diagram of figuration adjustment

equipment
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Fig.3 Control algorithm of coil positioning
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Table 1  Precision of coil positioning (mm)

No. Expected coordinate Measured coordinate Error

(750.000, 250.000) (750.010, 249.995) (-0.010, 0.005)
(625.000, 466.506) (624.990, 466.490) (0.010, 0.016)

(375.000, 466.506) (374.995, 466.500) (0.005, 0.006)

(250.000, 250.000)  (249.995, 250.020) (0.005, —-0.020)
(375.000, 33.494)  (375.005, 33.505) (-0.005, —0.011)
(625.000, 33.494)  (625.005, 33.500) (-0.005, —0.006)
(750.000, 250.000) (750.005, 249.990) (-0.005, 0.010)
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Fig.5 Schematic diagram of figuration adjustment test
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Table 2 Test protocol

Test S/mm D/mm
a 30.0 0.0
b 15.0 0.0

+7.5
c 15.0
-7.5
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Table 3 Electrical parameters of double circuits model

Electrical parameter Value
Capacitance/F 2.4%10°
Discharge voltage/V 1800
Circuit resistance/Q 8.9x107?
Coil inductance/H 2.4x10°°
Sheet resistance/Q 2.8x10°
Sheet inductance/H 1x107%
Mutual inductance/H 3.07x107
12000
— 1800 V
< 8000}
5 4000
o
%
o ol
-4000 L
0.000 0.002 0.004

Time, t/s
6 2k Bl LA B I ) A 1k i 2

Fig.6 Coil current versus time
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Fig.7 Finite element model for electromagnetic force analysis
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Fig.8 Distribution of electromagnetic force on surface layer
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Fig.9 Distribution of electromagnetic force along path x;x2 and

yiy2
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Fig.10 Specimens after figuration adjustment
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Fig.11 Deflection along the center line of specimens in length

direction
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Fig.12 Scanned model of specimen a and distribution of section

curves
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Fig.13 Scanned model of specimen a (a) and distribution of

curvature radius (b)
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Table 4 Distribution of curvature radius of specimens

Specimen  Section curve  Rpax/mm  Rpin/mm  6/%
S1 5068.52 4681.44 8.27

S2 4846.59 4764.89 1.71

S3 4976.37 4668.48 6.60

a S4 4762.18 4760.17 0.04
S5 3517.05 3513.08 0.11

S6 7302.17 7299.31 0.04

S1 3499.67 3030.02 15.50

S2 3468.94 3086.82 12.38

S3 3369.04 3142.49 7.21

b S4 3566.83 3564.29 0.07
S5 2848.70 2845.45 0.11

S6 4743.65 4742.03 0.03

S1 3041.36 2340.33  29.95

S2 2826.40 2406.76  17.44

S3 2770.86 244560 13.30

¢ S4 2840.40 2837.73  0.09
S5 2567.93 2564.64  0.13

S6 4831.82 4829.67 0.04
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Figuration Adjustment of Aluminum Alloy Sheet Using Pulsed Electromagnetic Force

Long Anlin, Wang Wenping, Fang Chunping, Wu Xiangdong, Wan Min
(Beihang University, Beijing 100191, China)

Abstract: In order to promote the figuration adjustment method of aluminum alloy sheet using pulsed electromagnetic force to a mature
process, an appropriative equipment was developed, which can satisfy the figuration adjustment of sheets not larger than 1500 mm>800
mm>6 mm. The effects of figuration adjustment times on the shape and curvature radius of 2198-T3 aluminum alloy specimens were
studied based on that equipment. A flat spiral coil was used to conduct the figuration adjustment experiments of specimens in different
action times of pulsed electromagnetic force. The results show that the original flat specimens present double curvature surface features
after figuration adjustment. Curvature radius decreases with the increase of figuration adjustment times. Deflection increases with the
increase of figuration adjustment times and will reach a saturation value.

Key words: aluminum alloy sheet; pulsed electromagnetic force; figuration adjustment times; surface feature
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