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B paboTte mpencraBneHbl pe3yabTaThl SKCIEPUMEHTATBHOTO MCCIIEOBAHMSI MIPOLIECCOB 3aKHUTa-
HUS U TOPEHUs BEICOKOIHEpreTuiyecknx Marepuanon (BOM) Ha ocnoBe [1XA, OyragreHOBOTO Kaydy-
Ka ¥ MOPOIIKa aTIOMUHUSA, COJEpKalMX J0OABKU METalIOB, a TaKXKe METOJAUKA JJIsi ONpeAeTeHUs
MapaMeTpoB 3aKUTaHUs U TOPEHUS: BPEeMEHA 3a/IEP>KKH ra3u(uKaIuy 1 3aKUraHusl, peakTUBHAs cujla
OTTOKa MPOYKTOB razu(ukaim, CKOpOCTh TOPEHHs 00PA3IIOB, a TAKKE KOJIUYECTBEHHBIN U (ha30BbIii
COCTaB, JUCIEPCHOCTh KOHJACHCUPOBAHHBIX MPo1ykToB ropenus (KII1C).

UccnenoBanue BnusiHUs 100aBOK MeTamuia B BOM mpoBoAWUIU € KCIOJIB30BAHUEM YCTaHOBKHU
JTy4ucTOro HarpeBa Ha ocHoBe COj-nazepa U MpOTOYHOM OOMOBI CropaHusi ¢ 0TOOPOM KOHACHCHUPO-
BAHHBIX YaCTHII.

[Tomyueno, yTo yacTU4HAasi 3aMeHa HaHOTOpoIlika Alex Ha *ene30 B MOoJenbHOM cocTaBe BOM
YMEHBILIAET BpEMEHa 3aJIepKKu 3axxuranus B 1,3—1,9 pasza B cpege Bo3ayxa B IMana3oHe MIOTHOCTH
IOTOKa u3nydeHus 55-220 Br/em” u YBEIMYUBACT PEAKTUBHYIO CUIIY OTTOKA MPOJYKTOB razuguka-
LMY C MOBEPXHOCTH TopeHust oOpasua Ha 27% npu cTaunoHapHoM ropenun BOM B Bo3nmyxe 3a cuet
BO3MOYHOTO KaTaIUTU4YEeCKOTo 3(dekTa, yMEeHbIIAIONIEro TeMIepaTypy Hadaia UMHTEHCUBHOTO pas-
noxenus: [IXA B peakimonHom cnoe tormnuBa ~20°C, a Takke B3aUMOACHCTBUS TEPMUTHOM CMECU
YacTUIl aTFOMUHUS U JKeJie3a C JIOTOJIHUTENbHBIM BbieneHneM Teruia. [Ipu yactuunoit 3amene Alex
Ha amMmop(dHBII 60p B MOJIEIBHOM COCTAaBE BpeMEHa 3aJCPKKU 3a)KUTaHus yMeHbInaroTcs B 1,2—1,4 pa-
3a, peaKTUBHAs CUJIa OTTOKA MPOIYKTOB ra3u(uKaIMK OT MOBEPXHOCTU ropeHust oOpasiia yBeIndnBa-
ercst Ha 9%, npu 3TOM TemImeparypa Hadajaa MHTEHCUBHOIO pasiioxkeHust BOM He u3meHsiercs u co-
craBisieT ~310°C.

[Ipu ropennn BOM uvactuunas 3ameHa Alex Ha jkeJe30 B COCTaBe TOIJIMBA MPUBOJIUT K YBEJIH-
YEHHMIO CKOpocTH ropenus B 1.3—1.4 pa3za B nuanasone nasienus asora 2.0—7.5 MIla 3a cuer BO3-
MOXHOTO JIOTIOJIHUTENBHOTO 3K30TepMudeckoro 3¢ ¢dekra U yBelauueHus TemmepaTypsl razodazHoin
30HBI XUMUYecKuX peakiui. [Ipu yactuunoi 3amene Alex Ha 60op B coctae BOM ckopocTh ropeHus

o6pasua HC U3MCHACTCS 110 OTHOIICHHUIO K 6a30130My COCTaBy B YKa3aHHOM JJHAIIa30HC HaBHeHHﬁ.

Uccnedosanue evinonneno npu @uuancosoii noodepicke PODU ¢ pamxax nayumozo npoexma Ne 16-03-
00630a.
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This paper presents the experimental data of ignition and combustion processes of high-energy
materials (HEMs) based on AP, butadiene rubber and aluminum powder, containing metal additives,
and the methods for determining the set of ignition and combustion parameters: the gasification and
ignition times, the recoil force of gasification products outflow, the burning rate of samples, and the
quantitative and phase compositions, the size distribution of particles of condensed combustion prod-
ucts (CCPs).

The study of metal additives effect in HEMs was carried out using a set up for the radiant heat-
ing on the basis of CO»-laser and a blow-through sampling bomb.

It was found that the partial replacement Alex by iron in HEMs decreases the ignition time by
1.3-1.9 times under initiation by CO,-laser in air at the range of heat flux density 55-220 W/cm?” and
increases of the recoil force of gasification products outflow from burning surface by 27% at station-
ary combustion of propellants due to possible of the catalytic effect, which reduces the beginning
temperature of AP high-temperature decomposition in the reaction layer of propellant by ~20°C, and
interaction of thermite mixture of aluminum and iron particles in the reaction layer of propellants. Up-
on partial replacement of Alex by boron in HEMs the ignition times are decreased by 1.2—1.4 times,
the recoil force of gasification products outflow from burning surface is increased by 9% while the
beginning temperature of high-temperature decomposition of HEMs does not change and equals to
~310°C.

At the burning partial replacement Alex by iron in HEMs leads to 1.3—1.4 fold increase in the
burning rate in the pressure range of 2.2—7.5 MPa due to possible additional exothermic effect of the
increase of temperature of chemical reaction gas phase zone. Partial replacement Alex by boron the
burning rate is practically unchanged with respect to the basic propellant with Alex.

The reported study was funded by RFBR according to the research project No. 16-03-00630 a «Study of effect

of the bimetal powders on the characteristics of ignition, combustion and agglomeration of high-energy mate-

rialsy.
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