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Fig.1 Molecular arrangement of ¢-CL-20 supercell model
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Table 1 Size and atomic number of £-CL-20 supercell
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Table 2

four atomic

Threshold values of bond order between pairs of

atomic

species

atomic species
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z z Oz O IT z O I O
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Table 3 Table of Chemical Bond Relative Number
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Table 4 Comparison of Sensitivity Evaluation Results for Dif-
ferent Crystal Planes of ¢-CL-20

crystallographic Xu'®’ this work

plane C,, / GPa K/G p/GPa T/K
(010) 12.4 1.53 41.2 3155.4
(100) 13.7 2.28 39.6 2418.2
(001) 20.2 2.43 34.4 12271

Note: The smaller the value of C, and K/G, the more sensitive it is[“:; The

larger the value of p and T, the more sensitive it is.
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Fig.5 Curves of the relative content of N—N bonds of -CL-20 supercell at different impact velocities
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Fig.6 Curve of relative content of C—N bond of e-CL-20 supercell at different impact velocities
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Fig.9 Schematic diagram of the molecular arrangement of the four energetic materials
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Simulation Study on the Anisotropy Rule of Impact Sensitivity of £-CL-20

LIANG Lin, WANG Ya-jun, GAN Qiang, ZHANG Wen-bo, REN Shu, LI Gen, FENG Chang-gen
(State Key Laboratory of Explosion Science and Safety Protection , Beijing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the anisotropy of impact sensitivity of the cage-like energetic material hexanitrohexaazaisowurtzitane
(&-CL-20) , this work used the ReaxFF-Ig reactive force field and molecular dynamics method, multiscale impact loading simula-
tions were performed on six typical crystallographic planes: (01 0), (110), (2071), (01 1), (1171), and (00 1). The cor-
relation between stress, temperature, chemical reactions, and the direction of impact was analyzed. Results indicate a pro-
nounced anisotropy in the impact sensitivity of £-CL-20, with the sensitivity ranking of the planes as (01 0)>(110)>(20 1)=
(01 1)>(111)>(00 1). The system exhibits the strongest thermo-mechanical and chemical responses when impacted perpen-
dicular to the (0 1 0) plane, implying the highest sensitivity. In contrast, the weakest responses and lowest sensitivity occurs
when impacted perpendicular to the (0 0 1) plane. Based on these findings, for planar layered energetic materials, impacts par-
allel to the molecular layers yield the highest sensitivity, while the impacts perpendicular to the molecular layer opposite result
in low sensitivity.

Key words: £-CL-20;impact sensitivity ; anisotropy; laminated accumulation; reaxff-lg force field; multiscale impact
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