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Abstract. Composite and ceramic materials — the third largest producer class of powdered materials, widely
used in industry. In this research, have been shown the possibility of obtaining composite materials containing high-
C1B, and Al,O; mixture of Cr,O;, H;BO; and Al by the method of self-propagating high-temperature synthesis
(SHS). The influence of mechanical activation time on the phase composition and properties of the synthesized
composite materials. It was found that the implementation of solid phase due to formation of SHS during mecha-
nochemical activation of the powder mixture "layered composites”, which goes to ultrafine grinding reagents size
multiplied their arca of contact. After preliminary mechanical activation acceleration of chemical reactions,
moreover, a decrease of the initial temperature SH-synthesis of new materials. SHS products were investigated by
X-ray diffraction and scanning electron microscope. In the products of high-temperature phase of the SHS found:
chromium boride, aluminum oxide and spinel.
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CAMOPACIPOCTPAHAIOIANCSI
BbICOKOTEMIIEPATYPHbII CHHTE3 BOPUI0B XPOMA

M. M. KongacGexoBa, A. K. Ceiinyanuesa, P. I'. AGayaxkapumosa
Kazaxckuit HanHOHATBHBIN YHUBEPCHTET UM. anb-Dapabu, Amvarsl, Kazaxcran

KmoueBnie cjioBa: XpoM, OOPHIBL, KOMIIO3HTHI, KCPAMHKA, CAMOPACIIPOCTPAHCHHE, BEICOKOTEMIICPATY PHOCTD,
cunte3 (CBC), MeXaHOXHMHS.

Annotamus, KOMIIO3HIIHOHHBIC M KCPAMHYCCKHC MATCPHANBI — TPCTHH MO OOBEMAM MPOM3BOACTBA KIACC
MOPOIITKOBBIX MATCPHANIOB, IMHPOKO UCIIOIB3YCMBIX B MPOMBINIICHHOCTH. B 3TOM HCCIICIOBAHHA TIOKA3aHBI BO3MOK-
HOCTH TIOJIyYCHHS KOMIO3HIMOHHBIX MATCPHANIOB, COACpKAamuX BbIcOkoTemmeparypusie CrB, u Al,O; m3 cmecu
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Cr,0;, H;BO; u Al MeTomoM caMopacpoCTpaHAIONIerocs BeicokoTemmeparypuoro cunresa (CBC). Mccaenosano
BIMSHHC BPCMCHH MCXAHHYCCKON aKTHBALMH HA (DA30BBIH COCTAB M CBOHCTBA CHHTC3HPOBAHHBIX KOMIIO3HIIHOHHBIX
MaTepHANoB. BBUTO yCTaHOBICHO, UTO peamm3anus TBepaodasaoro CBC obycrmosicHa 00pa30BaHHCM TIPH MCEXAHO-
XUMHYCCKOH AKTHBALHH M3 TIOPOIIKOBOH CMCCH “CIIOMCTBIX KOMIIO3HTOB , B KOTOPBIX HAST H3MCIBUCHHC PCATCHTOB
JI0 YJIBTPATUCTICPCHBIX PA3MEPOB, MHOTOKPATHO YBEIMUYHMBACTCS IUTOMAAb MX KOHTAKTa. [locme mpeaBapuTeIbHON
MEXaHMICCKOW aKTHBAIMH IPOUCXOAUT YCKOPCHUE XMMHUYCCKHX PEAKIHUM, KPOME TOTO HAOIFOTACTCS YMECHBIICHHUE
HavaIbHOH TemmepaTtypbl CB-cHHTE3a HOBBIX MATEPHATIOB.

IMpoaykrer CBC OpumH HCCICAOBAHBI MCTOIOM PEHTTCHO(DA30BOTO AHAIM3A M CKAHHUPYIOIICTO 3JICKTPOHHOTO
mukpockoma. B mpoaykrax CBC oOHapy:KeHBI BEICOKOTEMIIEPATYpHbIC (pa3bl OOPHIOB XpPoMa, OKCHIA ATFOMHUHUS U
HX TITMTHHETH.

Beeaenune. Kommosuimonnsie Mmatepualisl Ha ocHoBe Oopuga xpoma (III) u okcugos amomunws (111)
001a1ar0T BEICOKMMH 3KCILTYATALIMOHHBIMH XapaKTCPUCTUKAMH M HAXOJST IIMPOKOC MPUMECHEHHE IMPH
M3rOTOBJICHUN PA3HOTO THIA M3HOCOCTOMKMX MeTtammokepamuk [1, 2]. IlpumeHCHUE A Takux mECH
TEXHOJOTHH CaMOPaCTIPOCTPAHSIOMErocs BbicokoTemmneparypHoro cuHte3a (CBC) mosBonmser cunTe-
3UPOBATh MATCPUANBl OMPCIACICHHOTO COCTABA U CTPYKTYPBI, OOVCIABIMBAIOIINX XUMHUYCCKHE H
MEXaHHYCCKHE CBOMCTBA 33 OJHY TCXHOJIOTHYCCKYIO ONCPALIUIO, MHHYS ATHTCIBHBIA JOPOTOCTOSIIHHA
o0xur [3, 4].

B nacrosimee Bpemst CBC — 310 MupoBast mpobiema, KOTopasi, HECMOTpst Ha Oosice ueM 40-1eTHIO
HCTOPHIO, MPOAOIDKACT mporpeccuBHO pazpuBathes [5]. CBC-TeXHOMOTHH OTHOCATCS K YHCTY SHEPro-
3¢ dEKTUBHBIX, TaK KaK MO3BOJIIOT MONYYATh 32 OJUH TCXHOJOTHUCCKUH LIMKI HOBBIC BEINECTBA U Ma-
TCpUANEl, B TOM YHCIC TOPOIIKOBHIC W OOBEMHBIC KEPAMHUYCCKHE MAaTepHaIbl, HCIOIb3YS TEIUIO
XuMHUSCKUX peakiuii [6]. K HacTosimemy BpeMeHH HanOO0/ICE PACIPOCTPAHCHBI ABA THIA CUCTEM. CMECH
MOPOIIKOB (CIPECCOBAHHBIC WJIM HACHITHOU IUIOTHOCTH) W THOPHIHBIC CHCTEMBI Ta3-TOPOIIOK HIIH
cripeccoBaHHBIN armomepar [7]. MammumpoBaHne peaknmyuy TOPEHHS HCXOMHBIX KOMIIOHEHTOB IHXTHI
BO3MOXKHO IMyTEM MOJABOJA KPATKOBPEMEHHOTO TCIIOBOTO MMIIYJIbCA (37CKTpHYCCKAs CITUPANb, Ta3ePHBIA
JVY | T.J.) WIK HArpeBa B nieuu [§].

Hms CB-cunTe3a MarepuajioB ¢ OMPEACICHHOW CTPYKTYPOH U CBOHCTBAMH HEOOXOIUMBI HCCIIC-
JOBaHHS KaK 3aKOHOMEPHOCTEH ropeHus (IPeskae BCEro, CKOPOCTH U MAKCUMAITBHOU TEMITEPaTyphl Tope-
HHS OT Pa3iMYHBIX MAapaMETPOB MPOLIECCa), TAK H HU3YUICHHE MPOLIECCOB, MPOUCXOISAINX B MUKPOOOBEME
pearupyromeii cpeasl B KaKA0H KOHKpeTHOH cucteme [9-11]. B cBa3m ¢ 3TuM mpeacTaBisaio MHTEpEC
MPOBCICHUE KOMIUICKCHOTO HCCICIOBAHHS W3MCHCHUS (DH3HKO-MCXaHUUECKHX CBOHCTB MATCPHANIOB,
nonyueHHbIX MetogoM CBC Ha ocHoBe cuctembl Cr,0;-H;BO;-Al-NaCl B mupokoM guamnazoHe COOTHO-
LICHUS KOMIIOHCHTOB B 3aBUCHMOCTH OT YCIOBHUH NPUTOTOBICHHS IUMXTHI M TPOBCACHHS CHHTE3A.
Mexanndeckas axtusauust (MA) pearcHroB mepen mposeacHuem CBC- mponecca sgBRseTCs OUYCHbB
BaKHOU ctanuedl. OHa MPHUBOAMT K YBEITHUCHHIO XUMHYICCKOH aKTHBHOCTH 00OpadaThIBACMBIX YACTHII 32
CUCT MOBBIIICHUS UX AC(PEKTHOCTH U MM YBEIHUCHHS PEAKIHOHHON MOBEPXHOCTH. MexaHOXUMIUIecKas
AKTHBALMS MOATOTABIUBACT YACTHIIB K aKTUBHOMY pearuposanuto. Hanbompmmii s ekt o MexaHoXu-
MHUYCCKON aKTUBALMK HAOMIOJACTCA B CIydac «uacanbHoro» teepromiamMeHHoro CBC - mpouecca; mpu
mposeacann CBC B xunkoii dase 3¢dextT Moxker ObiTh CIa0bIM HIH BOOOIIC OTCYTCTBOBATH. Takum
00pa3oM, MEXaHOXMMUYCCKAsl AKTHBALMA SBISCTCS TNPOCTHIM 3(Q(EKTHBHBIM METOIOM HW3MCHCHHS
(PH3UKO-XMMHYCCKUX CBOMCTB U PCAKLIUOHHON CHIOCOOHOCTH TBEPABIX TEJ M HAXOMUT B MOCICAHEE BPEMS
Bce 00J16¢ MIMPOKOS MPUMESHEHHE JJTsE MOAU(DUIIUPOBAHMS CBOMCTB pa3IuyHbIX Marepuaios [12-16].

Bopuapl xpoMa NMPHUBICKAIOT BHUMAHHE Pa3pabOTUMKOB JKAPOCTOWKHX U TBEPIBIX KOHCTPYKIIHOH-
HBIX MATepHaNoB, OIarofaps VHHUKAIBHOMY COUYCTAHHIO WX CTOMKOCTH K BBICOKOTEMICPATYPHOMY
OKHCIICHHUIO, TBCPAOCTH, U3HOCOCTONKOCTH, SICKTPO- U TermonposoaHoctu. [17]. Kepammuka Ha ocHOBE
60pua0B XpoMa BocTpeOOBaHA, B YACTHOCTH, B TCXHOJOTHAX MOHHO-TUTA3MCHHOTO PACHBUICHHS YIbTpa-
TBEPABIX U JKAPOCTOWKHUX HAHOCTPYKTYPHBIX MOKPHITHH [18,19].

IKCITEPUMEHTAJIBHAA YACTb

Marepuasibl, UCHOJL30BABIIHECS B TMPOLECCE BLIMOJHEHH padoTnl. B pabotre B kauecTse
OCHOBHBIX UCXOAHBIX KOMIIOHCHTOB 6I>I.]'II/I BbI6paHbI cne,uyfomne pCaI‘eHTbI:
- H;BO; - OopHast kucioTa, KpUCTALUTHISCKOS BEIISCTBO OC/I0T0 LBETA C YUCTOTOH HE MeHEE 99, 9%.
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