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Influence of impacting device on impact medium forming for magnetic pulse
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Abstract: For impact device structure, the influences of parameters variation, such as bottom diameter, step diameter and cone bottom
angle, on the geometry structure of impact device were researched, and considering the high strain rate of material and the medium hyper-
elastic constitutive relationship, the electromagnetic field and deformation field models were built by finite element simulation method.
Then, the influences of structural parameters of impact device on the forming height, strain rate and impact velocity were analyzed. The
results show that as the bottom diameter decreases, the forming height of sheet and the impact velocity of impact device increase, the form-
ing height of no step is close to that of a small step, and the first strain rate peak value in the center of sheet increases. However, the de-
crease of step diameter is more conductive to improve the impact velocity of impact device and increase the forming height of sheet. When
the bottom diameter is constant, the forming height tends to increase with the decreasing of cone bottom angle. When the bottom diameter
is reduced to a certain extent, the influence of cone bottom angle on the forming height is not obvious.
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Fig. 1 Schematic diagrams of geometry structure for impact device

(a) Three-dimensional structure  (b) Two-dimensional profile
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Table 1 Geometry dimensions of impact devoice

D/mm h/mm B d/mm b% a/(°) H/mm

D208 89.0 2.33 P30 6.93 45
160 65.0 2.46 D30 5.33 45
@120 45.0 2.67 D30 4.00 45
@100 35.0 2.86 D30 3.33 45
D8O 25.0 3.20 P30 2.67 45
D75 22.5 3.33 D30 2.50 45
D60 15.0 4.00 D30 2.00 45
P40 5.0 8.00 P30 1.33 45
D30 0.0 — D30 1.00 —
D80 30.0 2.67 D20 4.00 45
D60 20.0 3.00 D20 3.00 45
P40 10.0 4.00 D20 2.00 45 130
D20 0.0 — D20 1.00 —
D80 32.5 2.46 @15 5.30 45
D60 22.5 2.67 @15 4.00 45
D40 12.5 3.20 D15 2.67 45
D30 7.5 4.00 D15 2.00 45
D15 0.0 — D15 1.00 —
0] 35.0 2.28 @10 8.00 45
D60 25.0 2.40 @10 6. 00 45

P40 15.0 2.67 @10 4.00 45
D20 5.0 4.00 @10 2.00 45
@10 0.0 — @10 1.00 —
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Fig.2  Finite element model of magnetic field
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Table 2 Simulation parameters of magnetic field

e e

HLA/ Wk 100

i L/ kY 20

U/ H 70.8%10°°

HLFH/Q 2.838x107

8 2 mmX10 mm/30 [,
F[EFE A 1 mm

URBlAR B A 54

YRS AR/ mm 3

L. MK, S T PLANE13

Y E ST INFIN110

LB S ARSI A B/ (Q - m) 1.72x107*
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Fig. 3  Finite element model of deformation field
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Table 3 JC model parameters of AZ31 magnesium alloy sheet

%% R,/MPa B/MPa n C m
1H 176 332,270  0.448 0.0198 1. 468
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Table 4 Parameters of medium model

SR Hif
WYEBLR E/MPa 0. 057
NEL/N =AM 0. 490
D, 0
C,/MPa 1. 000
C,/MPa 0. 900
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Fig. 4 Variation curves of forming height with time under different D
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Fig. 5 Relationships of B, ¥ and peak values of forming height
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Fig. 7 Impact velocity variation of impact device under different D
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Table 5 Step heights corresponding different bottom

diameters and cone bottom angles

d/mm D/mm a/(°) h/mm
D15 D80 11.8 20
@15 D60 20 8.2
@15 D40 20 4.5
D15 D30 20 2.7
D15 D80 30 18.8
@15 D60 30 13.0
D15 D40 30 7.2
D15 D30 30 4.3
D15 D8O 45 32.5
D15 D60 45 22.5
D15 D40 45 12.5
D15 D30 45 7.5
D15 D8O 45 32.5
D15 D80 50 38.7
D15 D60 50 26.8
D15 D40 50 14.9
D15 D30 50 8.9
D15 D80 60 56.3
D15 D60 60 39.0
D15 D40 60 21.7
D15 D30 60 13.0
D15 D80 70 89.3
D15 D60 70 65.0
D15 D40 70 34.3
D15 D30 70 20.6
D15 D15 0 0.0
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