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Ly: Circuit inductance
Ry: Resistantor
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Fig. 1 The Equivalent circuit of FP-1 for driving liner implosion (a)and the sketch of liner (b)
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Table 1 Material parameters for Johnson-Cook constitution formula

Density Specific heat T, oo B
Material n C m
/(kg/m?*) /(J/kg * KD /(K) /(MPa) /(MPa)
CopperH62 8520 385 1189 112 500 0.42 0.009 1.68
Stainless steel 7830 477 1793 792 510 0. 26 0.014 1.03
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Fig. 2 The profile of radially loaded pressure
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Table 2 The initial parameters for the circuit and the liners

Driver conditions Liner conditions
Shot
Circuit parameters Charged voltage/(kV) Peak current/(MA) Material Ratio of radius to thickness
17 Cy=108 uF 24 0.62 CopperH62 66. 7
27 Ry =0.5mQ 34 0. 86 CopperH62 66. 7
37 Ly=100 nH 50 1.19 CopperH62 66.7
47 L:=60nH 40 0.92 Stainless steel 40. 0
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Table 3 The comparison of simulation results with measured results

Maximum of disp. /(mm)  Maximum of strain/( %) Velocity/(m/s) Buckling number
Shot Calculated ~ Measured Calculated  Measured Calculated  Measured Calculated  Measured
17 13.1 7.2 0.92 0.71 128.1 failed 22 22
27 15.2 18.4 1. 20 1.12 179.4 123.0 21 22
37 22.4 25.3 1. 28 1.01 185.7 211.1 21 21

47 2.92 3.35 0.05 0.03 Failed Failed Unseen 220
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Fig. 3 The comparison of the simulation results with the post-experimental samples for liner implosion
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Fig. 4 The velocity history of the point with Fig. 5 The displacement history of the point with

maximum distortion maximum distortion
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Fig. 6 The strain history of the point with Fig. 7 The stress history of the point with
maximum distortion maximum distortion
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A Numerical Simulation to Dynamic Buckling of
Magnetically Imploding Liner

SONG Sheng-Yi' ,CHEN Gang®

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China;
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Abstract; With the aid of instant nonlinear finite element method,a numerical simulation to dynamic

buckling of the implosion liner driven by magnetic pressure has been carried out. The principle of the

method and the results of simulation has been introduced and discussed. The comparison of simulation

results with experimental ones indicated that the simulation method established by this paper are vali-

dated and can be used as a useful tool for the study of liner implosion buckling.
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