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Abstract. The article presents data on the synthesis of magnesium diboride, magnesium and amorphous boron
and boron oxide with magnesium restoration mode of combustion in the solid-phase high-pressure reactor at various
argon pressures. Diboride magic considered promising compositions for intensification of combustion ramjet boron
air-jet engines engines. In this work using advanced MA magnesium and boron compounds, B,O; - Mg system. The
work succeeded in SHS. However, in these experiments, it was used as the starting reactant of boric acid. Consi-
dering the X-ray diffraction analysis and the presence of the reaction products partially unreacted magnesium oxide,
the question of the restoration of the fullness of Mg in these experiments remains open. The most interesting and
practically important is the substantial decrease in the temperature of the initiation of the chemical interaction of the
reagents in the MA compositions. It is well known that self-propagating exothermic synthesis in mixtures can be
carried out in two modes: stratified combustion (SHS) and thermal explosion (TE) Getting magnesium diboride by
SHS. The exothermic reactions arising during heating the mixture of magnesium and boron powders to fill the
formed product quality. Comparison of the products of combustion of samples of different ways that allow us to
make valid conclusions about the influence of mechanical activation on the combustion mechanism. The synthesis of
magnesium diboride was confirmed by X-ray diffraction.
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Annotanmusa. B padoTe mpHUBSACHH JAHHBIC MO CHHTC3Y AHMOOPHIA MATHUSA W3 MarHHA H aMop(HOTO OOpa, a
TaKXC MATHUHTEPMHYECKIM BOCCTAHOBICHHEM OKCHIA O00pa B peXuME TBEpAO(a30BOH TOPEHUSI B PEAKTOPE BBICO-
KOTO JABJICHHA MPH PA3THIHBIX JABICHUAX aproHa. JuOopua MarHUS CUMTACTCS MPCICKTHBHBIMA KOMITO3HIIHSIMHE
U1 MHTCHCH(DHKAIMK TOPSHUA 00pa B MPAMOTOYHBIX BO3MYIIHO-PCAKTHBHBIX NBHTATC/IAX. B maHHBIN padoTe wmc-
TOJTE30BANIOCH MPEaABapUTeIbHEIC MA cMecel MarHus | 00pa, CucTeMbl B — Mg, Takke HaM yAam0Ch OCYIICCTBHTD
CBC. OnmHako B 3THX JKCHCPHMCHTAX B KAYCCTBEC HCXOTHOTO PEATCHTA HCIHOIB30BAJICA MOPOIIOK aMop(dHOTO Oopa
B 94 mapxu A (20 mxwm); mopomok MarHusa Mapku MII®-1 (250 mxMm). YuuteBas peHTICHO(A30BBIH aHATH3A H
MPUCYTCTBHC B MPOAYKTAX PCAKIIHHM YACTHYHO HCHPOPCATHPOBABIICTO OKHIA MATHHA, BOMPOC O MOTHOTE BOCCTAa-




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

HOBIIcHHA B>O; B JaHHBIX 3KCIICPHMCHTAX OCTACTCA OTKPHITHIM. Hambomee MHTCPECHBIM M MPAKTHYCCKH BAYKHBIM
SBJBICTCS CYIMCCTBCHHOC CHIDKCHIC TCMITCPATY Phl HHHIHHPOBAHUA XHMHICCKOTO B3AUMOACHCTBHS PearcHToB B MA
cocTaBax. XOpOMO HU3BECTHO, YTO CAMOPACHPOCTPAHAIOIUICA CHHTE3 B 3K30TEPMHUYCCKUX CMECAX MOJKHO IMPOBO-
IUTH B IBYX pokuMax: nocioitaoro roperus (CBC) u termosoro B3pesa (TB), Taroke moaydIrm THOOPHIA MATHHSA
metogoM CBC. B pe3yapTaTe 3K30TCPMHUCCKON PCAKIMH, BOSHHKAIOMICH MPH HATPECBES CMCCH MOPOIIKOB MATHHS H
60opa 10 BOCHOHEHHS 00Pa3yeTCsl KAUeCTBECHHBIN MPOAYKT. CpaBHEHHE MPOAYKTOB TOPCHUS 00PA3LOB PA3IHMIHOM
CIoco0OM, KOTOPBIC TMO3BOJLTIOT CACTIATh 0OOCHOBAHHBIC BBHIBOIBI O BIMSHHH MCXAHWUYCCKOH AKTHBAIMH HA MCXa-
HU3M ropeHns. CHHTE3 TuO0pHAa MATHUS MOATBCP/KIACH JAHHBIMH PSHTTCHO(DA30BOTO AHATIH3A.

Beenenne. Otkpritie B 2001 T. AHNOHCKMMH YYCHBIMH CBEPXIPOBOJUMOCTH IAUOOPHAA MAarHHs
MPOU3OIILIO CIYCTs MOJBEKA MOCEC TOr0, KaK caMo coeanHeHue Obuto cuHTe3upoBano [1-7]. Ha ceroa-
HAIIHANA JEHB CYIIECTBYET OYCHb MHOTO CIOCOOOB CHHTE3a JAHHOTO MATCPHAIA, TAKHX KaK B3PHIBHOM
cunTte3, cuntes noa aasicHueM, CBJl u u.a. Bopuapl METaIIOB, TAKKE KaK U HEMCTALTHUCCKUC COCIM-
HCHHUSI OOpa, MOTYT HCIOIb30BATHCS AJISI U3rOTOBJACHUS CBEPJI, MPUMEHICMBIX HpPU 00pabOTKE TOUHBIX
TCXHHYCCKUX KaMHEH B mnpubopoctpocHuH. CricdeHHble OOPHABI HCHONB3YIOTCA I 0OpaboTKu
mract™ace, crekia u dapdopa [8-15]. Coeaunenuss METAIIOB ¢ OOPOM — BAKHBIC HCOPTAHHUYCCKHC
COCIMHCHUS, OTIHYAIOUINACCSA TYTOIUIABKOCTRIO BBICOKOM XHUMHYCCKOM CTOHKOCTBIO B PA3THIHBIX
arpecCUBHBIX CPEIAX, a TAKKE METAIONO0OHOCTIO, BEIPAKAIOIICHCS B UX BBICOKUX 3JIEKTPO- H TCILIO-
MMPOBOAHOCTH, MATHUTHBIX CBOUCTBAX, B CICHHU(DHICCKON 3ICKTPOHHOU cTpyKType. [lpumeneHue Oopu-
JOB MarHus W COCAMHCHUU Oopa, 001aJaromuxX KOMIUIEKCOM HHTCPECHBIX CBOWCTB, CACPIKHBACTCSH HE-
JOCTATOYHON Pa3padOTKOH CHOCOOOB MX MOAYYCHHS M HEAOCTATOYHOH H3YUCHHOCTHIO MX CBOWCTB. B
HACTOAIICE BPEMs AUOOPHI MATHHS TMOJIYYAlOT B OCHOBHOM B MOJUKPUCTALIMYCCKOM COCTOSHHH
TBEpAO(A3HBIM CHHTEC30M U3 JJICMCHTOB. |ICpCHICKTHUBHBIM SBISCTCS MATHHUTCPMUYCCKHE CIIOCOD
BOCCTAHOBJICHUSL OOPHOrO aHruapuaa. MarHui — 4pE3BBIYANHO AKTHBHBIH, HU3KOKHUIISINNUN BOCCTAHO-
BUTENb ¢ OOJBIION JeTY4YeCThIO. [103TOMY MPOLIECCH PEKOMEHIYETCS TIPOBOAUTE B 3AMKHYTHIX 00BbeMax
O/ MOBBINICHHBIM JABJICHUEM HHEPTHBIX razoB. C APyroi CTOPOHBI, H3BECTHO, YTO B MOCICIHUES TOBI
HaOIIOMACTCsl PACTYIIMH HMHTEPEC K COBMEIICHHIO METOJOB CAMOPACIPOCTPAHSIOIIETOCS BBICOKOTEM-
neparypuoro cunte3a (CBC) u mexanmdeckoii akrtuBaiuu (MA) [15-20]. OObsIiCHSIETCS 3TO TEM, UTO
MPCABAPUTCIIFHAS MCXAHHUCCKAS AKTHUBAINSA MOPOIIKOBBIX PCAKIHOHHBIX CMECCH TO3BOMACT CYIIECT-
BCHHO PAaCIIHPUTE BO3MOXKHOCTH O€3ra3oBOTO TOPCHHS I BBHICOKOTEMIICPATYPHOIO CHHTE3a HEopra-
HUYICCKUX MATCPUATIOB.

MeToamnka 3KCIepHMEHTA

CB-cuHTE3 B VCIOBUAX BBHICOKOTO JABJICHHS AproHA MPOBOJUICS MOPOIIKOBOH CMECBIO, HA HCCTIC-
JIOBAaTEIbCKOM VCTaHOBKE, TpeacraBleHHOW Ha pucyHke 1. Koprmyc peakropa emxocteio 45 auTpos
CHaOXKCH BEPXHCH M HIDKHHMU KPBIIOIKOW. [l yBETHMYCHHS KOHLUECHTPALMOHHBIX MPEACIOB MPOBCICHUS
CB-cuHre3a BHYTPH peakTopa pasMelleHa TpyOuaras HArpeBaTeNIbHAS II€4b, IO3BOJLIIOMAs IPEI-
BapUTEIBHO Harpets ucciaeayeMeri obpazen o 1000 °C. [ns KOHTPOIS H3MEPEHHUS TEMITCPATYPHBIX
JaHHeIX npoueccoB CB-cuHTE3a MCMONB30BaNach KOMITBIOTCPHAS VCTAHOBKA PETUCTPALIMM TEMIICPATY]P.
Tomnorpaguo ¥ MHKPOCTPYKTYPY HOBEPXHOCTH OOPa3sloB, a TAKKE KAYCCTBCHHBIM M KOJHYCCTBCHHBIN
aHamM3 COCTaBa B TOUYCYHBIX OOIACTAX OCYIIECTBUIA HA PACTPOBOM SJICKTPOHHOM MHKPOCKOIIE
JSM-6510LA «JEOL».

PesynbTaThl u 00cyKkaeHHE

W3 nopoikoB Maraust ¥ 00pa OpUroTaBIMBAIH MeXaHoakTuBUpoBaHHbIC (MXA) cMmecu, ams dero
HCTONB30BANACh [apoBas miaHerapHas MensHHIa AI'O-2. MXA obpasipl BRITpyKamiuch n3 6apabaHoB B
CpeAc aproHa, M3 MCXAHOAKTHBHPOBAHHBIX CMECEH TOTOBHINCH OOpasLbl, KOTOPHIC MOMEINANNCH B
peakTop u mpou3BoAHICs cuHte3 Audopuaa Marana merogoM CBC B pexxuMve TBeproda3HoOro ropeHus.
Bpems mexanoxumuieckor obpaborkm Bapweuposamn ot 30-210 c. /laBneHus aprona H3MEHAIOCH B
npeaenax 5-10 atmocdep. Ycmous mpoBeacHHUS SKCHCPHMEHTA M PE3VIBTaThl PEHTreHO(]a3oBOro
aHaM3a MPUBEACHBI B TaOauie 1.
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