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BX TOYCK B KOHJCHCHPOBAHHBIX
HDOBAaHHA HAYaJIbHOH CTaJHMH
HACTOSIICE BpPeMA NMPAKTUYECKH
j=33 TOTO, YTO OHH NPOTEKAKT B
2 MOTVT COCTaBIATh MEHee 1 He.
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THBIMH JAHHBIMH.

MOLECULAR DYNAMICS MODELING OF THERMAL DECOMPOSITION
OF CONDENSED EXPLOSIVES

O.V. Sergeev, A.V. Yanilkin
FSUE VNIIA, Moscow, Russia

The description of growth and interaction of hot spots in condensed high explosives
is of significant interest for simulations of the initial stages of HE initiation. At present the
=xperimental studies of these processes arc practically infeasible because of them taking
place in the condensed phase, and in characteristic times faster than 1 ns. A promising
approach to examine the reactions in high explosives is atomistic modeling, as it provides
the possibility to accurately reproduce the pathways. energy barriers and energetics of
~hemical reactions. However, the direct simulation of hot spot growth in 3D with realistic
interatomic potential requires very large amount of computations and can not in practice be
performed at the moment. Thus it is advisable to describe the macroscopic development of
the burning process with multicomponent hvdrodynamics coupled with chemical kinetics,
and use atomistic methods (molecular dynamics, in particular) to determine the kinetic
coefficients.

In the present work we propose the model of chemical kinetics of burning of several
condensed explosives (PETN, RDX, HMX) constructed on the basis of molecular dynamics
calculations with ReaxFF interatomic potential. Groups of atoms connected to each other
(molecules) are determined during MD run. then the number of molecules of each type at a
particular time step is calculated. Kinetics of the reactions in isolated molecule and in bulk
single crystal are determined using this data. The energetic barriers of main reactions are
also calculated with NEB technique. The proposed model well describes temporal
dependences of the concentrations of the reaction products. The results are compared with
other simulations and experimental data.

HCCAEJOBAHUE T'HIPOCTATHYECKOT'O U VJIAPHO-BOJTHOBOI'O
CKATHA TPHAMHUHOTPUHUTPOBEH30JIA

E.B. Cyupros O.B. Kocemuyemn, A.B. Cmanxeeud,
AK. Mysvips, KA. Ten, D.P. ITpyyan, A.O. Kawkapos
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JIaHHBIC TO THAPOCTATHYECKOMY CXKATHIO MPH TCMIEPAType T/293 K nomy4cHsl C
HCTIOJIb30BAHHEM METOaA MOPOLIKOBOH JH(ppaKIHH pU CYKATUH
rpuamuHoTprHHTPOOeH301a (TATE) B aTMa3sHBIN HAKOBATBHAN. JlaHHBIE TIO yIAPHOMY
CKATHMEO TMOJIYUCHBI TPH TOMOIUM ITBC30PE3HCTOPHOTO. paTHOHHTEP(EPOMETPHUECKOTO |
37CKTPOMATHUTHOTO METOI0B, @ TAKKS C HCMO1b30BAHHUCM MHOTOKAIPOBOH CHHXPOTPOHHOH
AMATHOCTHKH.

[IPeAI0OKEHO TIOTY IMIHPHYCCKOS VPABHECHHC COCTOSHHMS TBCPAOTO B3pIBYATOTO
BCIIECTBA. TOCTPOCHHOE HA OCHOBC NMOTEHUHMAna ['eabMrossia. ¢ VIPYTOil KOMIOHEHTOH B
sute BopHa-Maiiepa M TEIUIOBOH KOMMOHCHTOH B BHIC JleGas. KoHCTaHThl YPABHCHHA
F30TEPMbI OMPEICTLUTHCh HA OCHOBAHHH PEHTICHOCTPYKTY PHBIX uccaeaosanuii TATE mpu
FHIPOCTATHYECKOM CKATHH. Ha OCHOBAHMH OKCNICPHMCHTOB 10  VAAPHO-BOJIHOBOMY
SKATHIO YTOUHAICA BKJIA TCIUIOBOH COCTAB/LIIOLICH B YPABHCHHC COCTOAHMA BB TATBG.
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MOKHO OKMIATh, YTO MCIOJB30BAHHE NPEITIOKEHHOTO YPABHEHHS COCTOSHHMA
MO3BOJMT  MOBBICHTb ~ TOYHOCTh  ONHCAHHA  TEPMOJMHAMHYCCKHX  MAPAMETPOB
Henpopearkposasiero BB TATB mpH YHCICHHOM MOJCTHPOBAHHH YIAPHO-BOTHOBBIX H
JETOHALMOHHBIX MPOLIECCOB.

HYDROSTATIC AND SHOCK-WAVE COMPRESSION
OF TRIAMINO TRINITROBENZENE

E.B. Smirnov, O.V. Kostitsyn, A.V. Stankevich, A.K. Muzviva,
KA. Ten, E.R. Pruuel, A.O. Kashkarov

RFNC-VNIITF, Snezhisk, Russia

Powder diffraction technique was used to obtain data on hydrostatical compression at
Ty=293K when triamino trinitrobenzene (TATB) was compressed in diamond anvils. The
piezoresistor, radio interferometric, clectromagnetic, and also multiframe synchrotron
techniques were used to gather data on shock compression.

A semi-empirical equation of state based on the Helmholtz potential with the Born-
Mayer elastic component and the Debye thermal component was proposed for a solid
explosive material. The X-ray diffraction analysis of TATB under hydrostatic compression
was used to determine constants of the isotherm equation. Shock-wave compression
experiments helped to update contribution of the thermal component into the equation of
state of TATB.

In numerical simulation of shock-wave and detonation processes. the proposed
equation of state is expected to enhance accuracy of describing the thermodynamic
parameters of the unreacted TATB.

IOBOPOT AETOHAIIMUOHHOM BOJIHBI B OBPA3IIAX
U3 HU3KOUYYBCTBHUTEJIBHOI'O BB

KM Ilpoceupnun, E.B. Camupros, B.I'. Jloboiixo, O.B. Kocmuywin,
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Ilpouecc BOZHHKHOBCHHS H PA3BUTHA JCTOHALMH B HH3KOUYCTBHTEIbHBIX BB
OMpene/AeTCs JWHAMHKOH HE TOJBKO B OCEBOM. HO H B IPOCTPAHCTBEHHOM
PacnpOCTPAHCHHH. 3HAYHTCIIBHYIO POJIb MPHOOPETAOT (DAKTOPBI, BIMSIOLIHE HA PA3BHTHE H
PacnpoCTPaHCHUE ICTOHALMH B 00BeMe 0Opasuos BB.

B pabore npuBeaeHBI  pE3yIbTATHI  MCCJACIOBAHHA — MPOLECCA  IOBOPOTA
JCTOHAMOHHOH ~ BOJHBL. ~ PAaCMHPOCTPAHSMIOMICHCA B LIHIHHIPHYCCKHX 00pasuax 3
HM3KOYYBCTBUTCIbHOTO BB. MccnemoBancs mpouecc pacmpoCTPAaHCHHS JETOHALMOHHOM
BOJIHBL, C pETHCTpauuedi B 00BEME HCCreIyeMbiX o0pasuoB BB mo  pasmuysbiv
HanpaBleHHAM. B skcrmepuMeHTax ()OTOXPOHOTPAQUUCCKHM METOIOM PErUCTPHPOBAICH
BBIXOJ JCTOHALMOHHOH BOJIHBI HA OOKOBYIO H TOPLYIO MOBEPXHOCTH 00pa3uoB. B kauyecTse
MapaMeTPa. NaPAKTEPU3YIOMIEro MPOLECC MOBOPOTA JACTOHAIMOHHOH BOJIHBL. OBLT BBIOpAH
VIOl MEXKIY OChbHO 00pa3La H MECTOM BBINOJA JCTOHALIMOHHOH BOJHBI HA OOKOBYK JHOO
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TOPLEBYK) TMOBEPXHOCTH 00p:
MOBEPXHOCTh CBHICTEJILCTBYE
[Tpouecc moBOpOTa JACTOHAL
OMHCHIBAOIHUX ACTOHALHOHHY
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