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Abstract. Wide opportunitics SHS and its well-known advantages open all new perspectives and new synthesis
of materials with unique properties. In 2001, Japanese scientists have discovered superconductivity in magnesium
diboride. High interest in magnesium diboride superconductors is due to their potential for using in cry electronic
devices at liquid hydrogen. In this paper we are investigated the possibility of obtaining of composite materials based
on magnesium diboride by SHS with the centrifugal acceleration in the high centrifuge. The results of the synthesis
of magnesium diboride samples by SHS from powders of magnesium and boron in the high centrifuge are presented.
The raw materials for the synthesis of magnesium diboride were amorphous boron B94 mark A (20 mm) and
magnesium powder mark MTF-1 (250mkm). The speed of rotation in the centrifuge samples ranged from 2000 to
2500 rpm. For ignition of the system and initiating synthesis are used a mixture of metallic aluminum, copper oxide
and alumina as ballast. In a result of investigations were selecting optimal conditions for the synthesis of magnesium
diboride. The composition the initial mixture and the mode of SHS in the high centrifuge were determined.
Established that the rate of rotation of the initiator and composition affect the synthesis mixture of magnesium
diboride. X-ray diffraction analysis of the synthesized MgB2 tablets were showed that magnesium diboride had
contained till 69.2% in the final product and the main impurity phase was MgO. In addition, there were traces of
inclusion MgB,, SiO, and CuMg,. Based on these results, we can conclude that SHS of magnesium diboride is
possible in a high temperature centrifuge under the influence of centrifugal forces. Therefore, further investigation of
the conditions of synthesis of magnesium diboride (influence of centrifugal acceleration, pressing pressure of the
initial samples, solid phase method of initiating combustion) on increasing the yield of the final product is very
promising.

YAK 541.128.127

CAMOPACIPOCTPAHAIOWUANCSI
BbICOKOTEMIIEPATYPHbBII CUHTE3 JIUBOPUJIA MATHUSI
B BbICOKOTEMIIEPATYPHOI HEHTPU®YTE

C. Tenenaiyaer*', A.H. Baiinensaunosa®, P.I'. AGayaxapumosa’, 1. Kcangonyo?,
K.C. Maprupocsin’, C.M. ®omenxo’, A.M. Akumxan'

"Kasaxckmit HAMOHATBHBIH yHHBEPCHTET HM. anb-Dapabu, Amvarsr, Kazaxcran,
*UucTuTyT IpobaeM roperns, Amvarsr, Kasaxcran,
Yrusepcuter Texac B Bpayncsuie, 78520, Bpayrcsums, CIIIA

K/nroueBsble c/10Ba: CHHTE3, TOPEHHUE, LCHTPU(]YTa, JABICHHE, CBEPXIPOBOIHHK.

Annortamus. [Inpoxwe BozmoxuaocTH CBC 1 €ro M3BECTHBIC MPSHMYIIECCTBA OTKPHIBAIOT BCE HOBBIC H HOBBIC
MIEPCIIEKTUBBI CHHTE3a MATEPHANIOB C YHHKAIbHBIMH cBoHCTBaMU. B 2001 roay SMOHCKMMH YICHBIMH OBLTO OTKPBITO
CBEPXIIPOBOAMMOCTD JHOOPHUIAA MarHU. BBICOKHMI HHTEPEC K CBEPXIPOBOIHHUKY HA OCHOBE TUOOPHIA MarHUs 00yc-
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JOBJICH WX TPAKTHYCCKUM IIOTCHIMATIOM AJISI MCIOTb30BAHUS B KPHOAJICKTPOHHBIX YCTPOHCTBAX IPH TEMIIEPAType
SKUIKOTO BOAOpoAa. B maHHOW padoTe MCCIe0BAaHA BO3MOYKHOCTH IOJYUCHHS KOMITO3HIHOHHBIX MATCPHAIOB HA
ocHoBe aubopuna maraus merogoM CBC mpu Bo3AeHCTBHI IEHTPOOEKHOTO YCKOPEHHUS B BBICOKOTEMIICPATYPHOH
neaTpudyre. [IpeacraBieHsl pe3yIbTaThl CHHTE3a O0pasLOB AWOOpPHIA MArHUs METOIOM CAMOPACHPOCTPAHSIO-
IIETOCST BHICOKOTEMIICPATY PHOTO CHHTE3a M3 MOPOIIKOB MArHWS W OOpa B BBHICOKOTEMIICPATYPHOH IICHTpH(YTE.
CeIpbeM 1011 cHHTE3a TUOOPHIA MATHHS CIIY KHIH HOPOIoK amopgdHoro 6opa B94 mapku A (20 MKM) M MOPOIIIOK
Maramst Mapka MII®-1 (250 mxm). CropocTh BpamicHHS 00pas3loB B ICHTPH(YTE BapbupoBamack ot 2000 mo
2500 obopoToB B MHHYTY. /IS BOCIIIAMEHEHUS JAHHOW CHCTEMBI W IPOXOXKICHHUS CHHTE3a HCIIOIb30BANTACH HHH-
OUHUPYIOINAS CMECh U3 METAJUIMYCCKOTO AMFOMUHIS, OKCHAA MEIM, a TAKKE OKCHJ AFOMHHHS B Ka4ecTBe Oayiacra.
B pesymprare mcciaenoBaHmii MOAOOPAHBI ONTHMAIBHBIC YCIOBHS CHHTE3a AuOopmaa maraus. OmpenencH cocras
HCXOOHOM cMecH u peskuM nposeacHus CBC B BeicOkoTeMICpaTy pHOH HEHTPU(YTE. YCTAHOBICHO, YTO CKOPOCTH
BPAIICHHA W COCTAB HHHIMHPYIOIICH CMCCH BJIHSIOT HA CHHTC3 AWMOOpHAA MarHHA. PeHTTeHO(DA30BBIN aHAIH3
CHHTE3HUPOBAaHHBIX TabiaeTOKk MgB, mokasasn, 4ro auOOpua MarHus B KOHCYHOM IPOJYKTE COACPKUTCS B MPEACIax
69,2%, 1 ocHOBHOIT mpuMecHOH (hazoit seiercss MgO. Kpome Toro, HabmroaaroTest caeasl BrmroucHust MgB., SiO, n
CuMg,. Ucxoaq W3 MONYUCHHBIX PE3yIIBTATOB, MOXKHO cAenarh BeiBoA, 4T0 CBC mubopmaa MarHWA BO3MOXKCH B
BBICOKOTEMIIEPATYPHOH LEHTPH(YTE B YCIOBUIX BO3ACHCTBHS LEHTPOOCKHBIX CHJI. B CBS3M C 3THM JanbHEHINHE
HCCIICIOBAHHUS YCIOBHH MPOBCACHHA CHHTC3a TUOOPHIA MATHHSA (BIHSHHS LCHTPOOCKHBIX YCKOPCHHH, JABJICHHSI
TPECCOBAHMS HCXOMHBIX 00pa3loB, crmoco0a MHULMHPOBAHUS TBEPAO(PAZHOTO TOPEHMS) HA YBEIMUCHHC BBIXOJA
KOHEYHOTO MPOAYKTA ABILICTCS BECHMA MEPCIICKTUBHBIM.

Otxpeitue B 2001 r. amonckumu yueneiMu [1-10] cBepxmpoBoamvocty anGopuaa maraus MgB,
MPOM30LIIO CIOYCTS MONBEKA MOCIEC TOro, Kak caMoO COCIUHCHHE OBIO cHHTE3upoBaHO. MHTEpec K
ceepxmpoBoasumM [11-17] maccuBHbIM Marepuagam Ha ocHOBe MgB, 0OyCloOBICH HX BBICOKHM
MPAKTHYCCKUM MOTCHLUHATOM AJISl UCTIONB30BAHUS B KPHOMICKTPOHHBIX YCTPOHCTBAX HPH TEMIIEPAType
JKHJIKOTO BOJOPOJA, B YACTHOCTH NS CO3JAHHUS SJICKTPOMOTOPOB, KPHOHACOCOB, TPAHCIOpPTa Ha
MATrHUTHOH MOJBECKE, MATHUTHBIX MOJIIMITHHUKOB, OTPAHHYUTCICH TOKA, CHIIBHBIX MAarHUTHBIX MOJCH U
T.1. Ha ceromHAIIHMI AeHb CYIIECTBYET OUCHbP MHOTO CIIOCOOOB CHHTE3a JAHHOTO MaTepHania, TAKHUX Kak
B3pBIBHOU cHHTE3, cuHTe3 o aasicHueMm, CBIl u 1.0 U oaHMM U3 MEPCHEKTHBHABIX cOCOOOB CHHTE3a
auOopuIa MarHus SBIBICTCS CAMOPACIIPOCTPOHAIOIINICS BRICOKOTEMIICPATYPHEIM CHHTE3 B TOH WITH WHOH
moaupukaumu. Hanpumep, B HayuHoi pabote [18] ObLI mpOASMOHCTPHPOBAH CHOCOO MOYYCHHUS
o0BeMHBIX 00pa3iloB aubopuga maraus B cpeae aprona meromom CBC. CBC - 3T0 pa3HOBUAHOCTH
TOPCHHS, MPOUCXOJAIIETO MYTEM MECPEMCIICHUS BOJHBI DK30TCPMHUYCCKONH XHMHUYCCKOW PEAKLMH IO
CMECH PEarcHTOB ¢ 00pa30BaHUEM TBEPABIX KOHCUHBIX Npoaykroe. B mpaktmueckom otHomenun CBC,
OoTKpHITHH B 1969 1. A. I'. MepxkanoBeM ¢ coTpyaHukamH [19], Hcmons3yeTcsl B HACTOSIIEE BPEMS Kak
METOJ MOTYUCHUS PA3INYHBEIX BEIIECTB U MAaTCPHATIOB.

MeTtonuka nposeaenus CBC 3akmovacTcss B MPUTOTOBICHUN MCXOAHOM CMECH MOPOLIKOBBIX pea-
T'CHTOB, (POPMHUPOBAHNH KOMIIAKTHOH MPECCOBKU WIIH PA3MCELICHUHU CHITYYETO MATCPHAa B OTHEYIIOPHOM
peakTope ¢ MOCIESAYIOIIUM IMOMKUIOM - WHHULMHUPOBAHUEM BOJHBI TOPCHHS NMYTEM MOAAYH TEILUIOBOTO
nMnyneca. BozaelicTBHe LEHTPOOEIKHOTO YCKOPEHHMS, OKA3bIBACT BIMSHUE HA CKOPOCTh MEPECMEIICHHS
pacIiaBa, TeMIEpaTypy MPOLECca U BA3KOCTb KUAKOH (aswl, €ro BeIWYHMHA HAHOOIECE CHIBHO CKAa3bl-
BacTCs Ha (POPMHUPOBAHHUH MMPOMEKYTOUHBIX H KOHCUHBIX MMPOAYKTOB CHHTE3a, TAK KAK OHO 00CCIICUHBACT
BBICOKYIO CTCIICHb BBIHY?KICHHOH KOHBEPCHH, POCT TEMIICPATYPbl U CKOPOCTH (HPOHTA BOJHBI TOPEHHUS
[20]. Beicokast CKOpPOCTh HapacTaHWs TECMICPATYPbl B BOJHE TOPCHHUS BEACT K (DOPMHUPOBAHHIO
HCPAaBHOBECHOH METACTaOWIBHOH CTPYKTYPBL, M3MCHEHHMIO PACTBOPUMOCTH HPHUMECEH W, BCICACTBUC
JCHCTBUS 3TUX (PAKTOPOB, K HCKAKCHUIO KPUCTALTHICCKOH pemerku. PeHtrenodazosriii anamus obpas-
uoB mpoBoauau Ha auppaxromerpe «IPOH-4M» ¢ ucmonp3oBanuem kobamproBoro Ka-uzmyucHus B
uaTepeane 2 = 10°-70°. DnekTpOHHO-MUKPOCKOTTMYCCKUH aHAIN3 NMPOBOAMIM HA SJICKTPOHHOM HPOCBE-
yuparomuM Mukpockone Jem -100CX; U-100kv.

Ha ceroansmnnii nens B nadoparopuu npodnem ropenust I akTHBHO NpoBOAATCS SKCIICPUMEHTHI
Mo cuHTE3y HOBbIX Marepuanos B pexkume CBC B BoicOkoTemmeparypHoii ueHTpudyre. C moMoImpio
JAHHOH YCTAHOBKHM MOKHO CO3/aTh CICAVIOIIHMEC YCJIOBHS BBICOKYIO Temneparypy peaxuud CBC (mo
3000 K), Beicokyr ckopocth BpameHus (10 15 Teic.00/muH). BricokoremmeparypHas HeHTpHbYTa
(pucyHOK 1) COCTOMT M3 TPEX OCHOBHBIH YaCTCH: ABHUIATENb, BaJ C 3aKPEINICHHBIMU HA HEM TPEMS peak-
TOpaMH, CHCTEMA WHHIMHPOBAHMS TOPCHHS B XOoJ€ BpalucHHs. B kauecTBe peakTopoB HCHONB3YIOTCH
KBapLeBbIe TPYOKH AvaMeTpoM 35 MM U AymuHOH 130 MM, pasMEINEHHBIC B METAIHMUYCCKUX THIB3aX,
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