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We studied the self-sustaining propagating alloying reaction occuring in reactive multilayer
nanofoils, such as NiAl, by means of molecular dynamics simulations and numerical modeling.
This combined approach allows to explore the elemental mechanisms underlying the SHS
process at nanoscale. During this talk, we review the main results obtained during the last years
including the characterisation of the front propagation as a function of parameter values, the
determination of phase transformations involved in the alloying wave, and the relation between

microstructure and combustion wave. Focus will be on nucleation and growth mechanisms.

Hccnenopanne B macmrade atoMoB npoueccoB CBC B peaklilHOHHBIX MHOTOCJIOHHBIX
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Bynyr mnpencraBieHbl pe3ynbTaThl HMCCIEAOBAHHUS — CaMOPACHpPOCTPAHSIOUIUXCS — peakuuiu
CIUTaBOOOpa30BaHMsI B PEAKIMOHHBIX MHOTOCJIOWHBIX HaHOodosbrax, takux kak NiAl, ¢
MOMOHIBIO MOJICKYJIAPHO-AWMHAMUYCCKOI0 CUMYJIIMPOBAHUA U YUCIICHHOT'O MOACJIMPOBAHMS. 9T1oT
KOMIUIEKCHBIN MOJXO0J] MO3BOJIsIeT M3yuuTh MexaHu3mbl CBC B HaHomacmitabe. B nekuuu nax
0030p OCHOBHBIX PE3YJIbTATOB, MOJIYYEHHBIX 3a TMOCJEAHHE TObI, BKIIIOUAs XapaKTEPHUCTUKY
3aKOHOMEPHOCTEH pacmpocTpaHeHus (poHTa Kak (PyHKIUIO TapaMeTpOB CHCTEMBI, ONPEIeTICHIE
(a30BBIX MPEBPALICHUI B BOJHE CIUIABOOOPA30BaHUs, U B3AUMOCBS3b MEXITY MUKPOCTPYKTYPOI
U BOJIHOW ropeHus. OCHOBHOE BHHMaHHME YJCICHO MEXaHW3MaM 3apOXKICHHUS M pPOcTa

HIPOAYKTOB.



Simulations of reactive processes performed at the laboratory ICB : an overview
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The development of parallel computing architectures allows us to perform atomic-level
simulations to study the structure and thermo-mechanical properties of nanomaterials. One of the
most useful atomistic-level approaches is the molecular dynamics (MD) method, which can
follow the time evolution of a set of atoms in nanometric systems over tens of nanoseconds. In
our research group, MD is used as an «numerical experiment» to provide insight and
understanding of how complex systems behave beyond what theory and laboratory experiment
could deliver separately. During this talk, we will present our approach developed in recent years
to study of reactive processes (oxidation, multi-layers, ...) by MD. We will also give some recent

developments in order to simulate new processes such as joining and milling.
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PasBurne  apXWUTEKTypel IapajuIeIbHBIX  BBIYMCIEHHUH IIO3BOJSIET HaM  IPOU3BOJUTH
MMUTALIMOHHOE MOJEIMPOBAHME HA aTOMHOM YPOBHE C LIEJIBIO U3YYEHHUS CTPYKTYPBI U TEPMO-
MEXaHMYECKUX CBOWCTB HaHoMarepuanoB. OauH U3 HamOoJiee NOJIE3HBIX ATOMUCTHYECKHX
MOAXOJOB — METOJ MoJjekyasipHoil auHamuku (MJI), KOTOpBId TMO3BOJIET MPOCIEIUTH
SBOJIIOLIMIO BCEX aTOMOB HAaHO-MACIITA0HBIX CHCTEM 3a BpeMsl IOpsiAKa JAECATKOB HaHOCEKYH. B
Hallled UCCIIeI0BaTeNbCKOM rpynne Metoa M/ nucnomnb3yerces i «4MCIEHHOTO dKCIIEPUMEHTay,
KOTOpBIH JaeT BO3MOKHOCTb MOHATH IOBEJIEHUE CJIOKHBIX CUCTEM B MacluTabax M B yCIOBHSX,
HEJOCTYIHBIX IOKa TEOPUHM M J1abOpaTOpPHBIM OSKCIepUMeHTaM. B naHHOW mpeseHTanuu
IIPEJICTaBIEHbl HEJABHO pa3pabOTaHHbIE MOJAXOAbl K H3YYEHHIO DPEAKIHMOHHBIX IMPOLECCOB
(OKuCIeHHe, MHOTOCJIOHHBIE CTPYKTYpHI...) MeTogoM MJI. PaccMmoTpeHbl Takke HOBbIE

AOCTHIKCHUA B UMUTAIMOHHOM MOJCIIMPOBAHUHU IMIPOLUCCCOB COCIUHCHHUS MATCPHUAJIOB U pa3sMOJIa.



