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Table 1 Material parameters for steel shell, firing pin and
projectile

P ¢ v A B n C m
/g+-cm™ /GPa /MPa  /MPa

7.85 78.9 0.3 245 900 0.94 0.0391 0.1515

Note: p is the density; G is the shear modulus; v is the Poisson’s ratio; A,B,

n,c and m are J-C constants.

R2 MM PTRE APR 2%

Table 2 Material parameters for explosives and PTFE

) E o
material ’;g -cm™ /GPa v /MPa B

pBX-2L20) 1.84 10.1 0.30 44.85 1.0
Comp.Bl?') 1.65 4.1 0.38 60 1.0
PTFEL' 2.15 0.4 0.463 14 1.0

Note: p is the density; E is the elastic modulus; v is the Poisson’s ratio; o is

the yield stress; g is the hardening parameter.
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Comparative Analysis of Two Algorithms for Simulating the Impact Response Characteristics of Explosives

ZHANG Meng-hua, RUAN Wen-jun, YU Yong-gang
( School of Energy and Power Engineering , Nanjing University of Science and Technology ,Nanjing 210094, China)

Abstract: To simulate the impact response characteristics effectively and provide reliable data for the safety prediction of explo-
sives, the numerical simulations of the drop test and the Steven test of explosive were performed by the finite element method
(FEM) and the coupling algorithm of FEM and smoothed particale hydrodynamics ( FEM-SPH) and the discussion and comparative
analysis for the advantages and disadvantages of all kinds of algorithms were carried out. Results show that the FEM-SPH coupling
algorithm can more effectively simulate the mechanical response problem of viscous explosives after being impacted and the accu-
racy is higher. In the simulation of drop test, the ascending rates of pressure curve and overloading curve obtained by FEM-SPH
coupling algorithm are closer to the measured values. The maximum pressure error is approximately 4% , while the error of FEM is
16%. In the simulation of Steven test, the pressure history curve obtained by FEM-SPH coupling algorithm is more consistent with
the testing value. The deviation of the pressure integral value and the experimental value is approximately 10.7%, whereas the de-
viation of FEM is 29%, and the phenomenon after being impacted is more similar to real test situation. FEM-SPH coupling algo-
rithm can show the relative slippage and flow characteristic of viscous materials and granular ones in the process of impact loading
in a certain degree, the problems of simulating large deformation of viscous explosives after being impacted have certain advanta-
ges.

Key words: explosive; impact response; numerical simulation; FEM-SPH coupling algorithm

CLC number: T)55; O389 Document code: A DOI: 10.11943/j.issn.1006-9941.2018.03.006

Chinese Journal of Energetic Materials, Vol.26, No.3, 2018 (237—242) A gk A www.energetic-materials.org.cn



