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Recent Progress toward Molecular Modeling of Energetic Ma-
terials by Using Machine Learning Potential

CHANG Xiao-ya,WEN Ming-j ie,ZHANG Di,WANG Yong-j in,CHU

Qing-zhao,ZHU Tong,CHEN Dong-ping
Chinese Journal of Explosives & Propellants,2023,46(5):36 1-377.

The data-dr iven manner embedded in mach ine learn ing potent ia l model ena-
bles mi l l ion-atom molecu lar s imulat ions of energet ic mater ia ls,mainta in ing
the accuracy of fi rst-pr inc ip les calcu lat ions.

Research Advance on the Design Strategies of Layered Energet-
ic Materials

HE Xiao-kai,CAO Yi-l in,L IU Ying-zhe
Chinese Journal of Explosives & Propellants,2023,46(5):378-389.

Layered energet ic mater ia ls are a c lass of crystal l ine energet ic mater ia ls
with layered stacking character ist ics formed by planar organ ic energet ic
molecu les through hydrogen bonds,π-π stacking and other intermolecu lar
interact ions.They are potent ia l ly low sens it ive and h igh energet ic.High
stacking coeffic ient of layered energet ic mater ia ls helps to increase the
crystal dens ity,reduce the free volume,which in turn improve the detona-
tion performance and lower the impact sens it iv ity.In addit ion,the inter-
layer s l id ing can also act as buffer against the external mechan ical st imula-
tion.

Pyrrole and Pyrimidine Derivatives as Possible Electron Donors
for Colored Charge-Transfer Complexes with a Weakly Elec-
trophilic Energetic Material,FOX-7:A Theoretical Study

Sergey V.Bondarchuk
Chinese Journal of Explosives & Propellants,2023,46(5):390-398.

Graphical TOC

A number of electron-rich heterocycles are stud ied as potent ia l reagents for
v isual color imetr ic detect ion of FOX-7 due to colored charge-transfer com-

plexes format ion.The obtained resu lts suggest that pyrrole and pyr im id ine
der ivat ives can form such complexes playing the role of electron donors de-
spite a low electroph i l ic ity of FOX-7.Dens ity funct ional theory calcu la-
tions,as wel l as quantum theory of atoms in molecu les analys is,suggest
stacking bind ing mode as the most preferable one with the bind ing energy of
about 2 1 —36 kJ/mol.

Ⅰ



Chinese Journal of Explosives & Propellants Vol.46,No.5,2023

Effect of London Dispersion Interaction on the Atomic Struc-

ture and Elastic Properties of Energetic Molecule Crystals

L I Y i-wei,FAN Xiao-j ing,WE I Wei,HAN Xu-hui,HE Chun-l in,HU Tao,

SHAO Zi-qiang,CHEN Pan

Chinese Journal of Explosives & Propellants,2023,46(5):399-4 1 0.

The non-covalent interact ions and elast ic tensors of γ-CL-20,TATB and

HMX were calcu lated based on dens ity funct ional theory (DFT)by adjust ing

different d ispers ion correct ion methods.The effect of d ispers ion interact ions

on the elast ic tensor of HMX was quant ified.

ReaxFF/lg study on the substituent effect upon the thermal de-

composition mechanism of nitrobenzene compounds

ZHU Shuang-fei, ZHU Rui, ZHANG Shu-hai, LUO Chun-wang, FENG

Shang-biao,L IU Guang-ru i

Chinese Journal of Explosives & Propellants,2023,46(5):4 1 1-4 1 8.

The in it ia l decompos it ion react ion,product and cluster of the three n itro-

benzene compounds were stud ied by ReaxFF/lg molecu lar dynamic s imula-

tions,and the influence of subst ituents on the thermal decompos it ion mecha-

nism of n itrobenzenes was eluc idated.
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DFT Calculation of Energetic Properties of 4,4′-azo-1 ,2,4-

Triazole (ATRZ)and 4,4′-bi-1 ,2,4 Triazole (BTRZ)

HUANG Xin,ZHANG Pei-pei,BU Shu,HE Xiao-hui,WANG Kun,CHENG

Long-j iu

Chinese Journal of Explosives & Propellants,2023,46(5):4 1 9-426.

GGA-PBE method with MS-CASTEP was appl ied to opt imize the crystal

structures of ATRZ and BTRZ.CPMD method were explored to understand

the in it ia l decompos it ion mechan ism of ATRZ and BTRZ at 2 000 K.Theo-

ret ical level of TPSS/6-3 1 1 ++G(3d,2p)was used to calcu late the forma-

tion enthalp ies,explos ion pressure and veloc ity of ATRZ and BTRZ.
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Reaction Mechanism Study of Hydrazine Fuels Induced by CO2

at Low Temperatures

CHEN Rui-zhe,L IU Yong-feng,WANG Long,B I Gu i-jun,SONG J in-ou

Chinese Journal of Explosives & Propellants,2023,46(5):427-435.

Quantum chemical calcu lat ions were used to analyze the react ion processes

and potent ia l energy surfaces of hydraz ine (N2 H4 ),methyl hydraz ine

(MMH)and unsymmetr ical d imethyl hydraz ine (UDMH)with CO2 at d iffer-

ent temperatures.
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Design and Performance Study of Five New Dicyclotetrazole

Energetic Compounds

ZHANG Ming-min,J IANG Shuai-j ie,ZHANG L i-nan,ZHU Mi-mi,QIN Kai-

yi,L IN Qiu-han

Chinese Journal of Explosives & Propellants,2023,46(5):436-440.

By us ing tetrazole as the parent structural un it,five new groups of bicyc l ic

tetrazol ium-contain ing compounds (A—E)were des igned by introduc ing a

var iety of h igh-energy and br idging groups.The electron ic propert ies and

detonat ion performances of the 35 des igned compounds were calcu lated

and analyzed us ing the dens ity funct ional theory method at B3LYP/6-3 1 1 G

(d,p)level,and thei r detonat ion parameters were compared with those

of HMX and other explos ives.

Microstructure of TNAZ-TNT Eutectic

CHEN L ing-yuan,YOU Ting,L IAO Yi-mei,T IAN Qiang,DUAN Xiao-hui

Chinese Journal of Explosives & Propellants,2023,46(5):44 1-448.

The microstructure of 1 ,3,3-tr in itroazet id ine (TNAZ)-2,4,6-tr in itrotol-

uene (TNT)eutect ic was invest igated by different ia l scann ing calor imetry

(DSC),scann ing electron microscope (SEM),X-ray diffract ion (XRD),

Four ier transform infrared spectrum (FT-IR),smal l-angle X-ray scatter ing

(SAXS)combined with theoret ical s imulat ions.
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A New Design Strategy for High-energy Insensitive Metal Com-

plexes:A Combination of All-tetrazole High-nitrogen Ligands,

Less Nitro and Oxygen Balance Close to Zero

L IU Xuan-xia,CHEN Wei,XU Wei,YAN Gao-j ie,WU Qiong,ZHU Wei-hua

Chinese Journal of Explosives & Propellants,2023,46(5):449-455.

Three ser ies of new energet ic metal complexes with h igher energy and low-

er sens it iv ity than HMX have been des igned and predicted by a new strate-

gy:a combinat ion of al l-tetrazole h igh-nitrogen l igands,less n itro and oxy-

gen balance close to zero.

Numerical Simulation on Low-velocity Impact Ignition Behav-

ior of PBXs with Damage Accumulation

WANG Yi-ming,L IU Ru i,CHEN Peng-wan,J IA Lu-chuan,B IAN Yun-long

Chinese Journal of Explosives & Propellants,2023,46(5):456-464.

The mechan ical-thermal-chemical coupled model of PBXs cons idered the

asymmetr ic evolut ion of microcrack under tens ion and compress ion,was

used to s imulate the ign it ion behavior of HMX-based PBXs with damage ac-

cumulat ion.
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