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Fig. 3 Simulation structure of 3D solenoid liner
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Fig. 5 Numerical simulation of 2D solenoid
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Fig. 6 Numerical simulation of 3D solenoid under implosive compression
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Fig. 8 Numerical simulation of different spiral angle structure under implosive compression
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Fig. 10 Formation processes of structure disturbance with different spiral angles
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Numerical simulation of the multilayer coiled solenoid

under implosive compression

ZHANG Chunbo', SONG Zhenfei!, GU Zhuowei', LU Ji?, ZHAQO Shicao’
(1. Institute of Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621999, Sichuan, China;

2. Institute of Com puter Application, China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract: In order to simulate the implosive compression process of a multilayer coiled solenoid and its
associated interfacial instability by using the smooth particle hydrodynamics (SPH) solver, the AU-
TODYN user-defined subroutines have been employed to build a three dimensional solenoid model and
achieve periodic boundary conditions. The simulated results show that the perturbation of the solenoid
structure in the implosive compression process grows fast and then the interface becomes unstable at
the end of compression, in agreement with the experimental results. The parameters of the solenoid
structure significantly affect the development of the interfacial instability. The smaller the spiral an-
gle, the larger the interfacial instability at the end of compression process, one the other hand. the
smaller the wire diameter, the weaker the interfacial instability at the end of compression process.
Keywords: multilayer coiled solenoid; implosive compression; smooth particle hydrodynamics (SPH)
solver; interfacial instability
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