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Table 1 Material parameters of PBX-9502 at 50 °C
E/GPa v ©/(°) W/(°) e o&/MPa o' /MPa o, /MPa o, /MPa Gic/l-m
2.3 0.4 20 1 0.1 7.12 3.2 17.8 8 100

Note: E is elastic modulus, v is poisson’s ratio, ¢ is friction angle, y is dilation angle, e is eccentricity, ¢ is yield stress in compression, ¢! is yield stress in tension,

o, is compression strength, oy is tensile strength, G |¢ is fracture energy.
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Analysis of Crack Initiation and Growth in PBX Energetic Material using XFEM-based Cohesive Method

HUANG Xi-cheng', LI Shang-kun', WEI Qiang', TIAN Rong’, CHEN Cheng-jun', WANG Li-xiang’, LIU Ming'
(1. Institute of Systems Engineering, CAEP, Mianyang 621999, China; 2. CAEP-SCNS, Beijing 100088, China)

Abstract: The extended finite element method (XFEM) is applied to analyze the cracking failure mechanism of the whole process
from local crack initiation to crack growth, in the PBX-9502 platelike specimen with cavity subjected to overall compression. The
nonlinear constitutive behaviors and failure of PBX under complex stress states were described by means of stress state dependent
strength surface, non-associated flow rule and cohesive model. Comparison between the numerical simulation results and Los Ala-
mos National Laboratory (LANL) test ones was carried out. Results show that the plate with cavity produce local tensile stress a-
round cavity in the overall compression environment and this tension condition leads to local cracking initiation. The overall devel-
opment trend of numerical simulation for cracking is in agreement with experimental results, including overall trend of crack histo-
ry, feature of crack-time curve, crack initiation moment, crack initial speed, etc. Based on the XFEM and cohesive model meth-
od, the crack initiation and growth of PBX energetic materials can be simulated.

Key words: extended finite element method ( XFEM) ; cohesive model; polymer bonded explosive; crack; growth; mechanism
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