IHOJYYEHUE KEPAMNYECKHUX KOMITIO3UTOB ITYTEM
TPEXMEPHOI'O APMUPOBAHUA HEITPEPBIBHBIM
KEPAMHWYECKHNM BOJIOKHOM
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SYNTHESIS OF CERAMIC COMPOSITES BY THREE-DIMENSIONAL
REINFORCEMENT BY CONTINUOUS CERAMIC FIBER

Zakirov L.F.", Zabrodina V.V, Kolnogorov L.A.
Ural Federal University, Yekaterinburg, Russia

A technology was developed for creating ceramic composite material of the reinforcing
frame by saturation. The method includes creating a frame by weaving it from ceramic fi-
ber, performing a series of saturated solutions ZrO,-7% Y ,0s, drying, calcination and final
sintering at 1300°C

OnHuM U3 IMyTel NOBBIIEHUS ITPOYHOCTHBIX CBOMCTB U TEPMHUYECKON CTOMKOCTH
KEpaMUKH — CO3[JaHUE KOMIIO3UTOB HA €€ OCHOBE, apMUPOBAHHBIX BOJIOKHamu. Of-
HUM U3 Hanbosee YPPEKTUBHBIX CIOCOOOB apMHUPOBAHUS KOMIIO3UTOB SIBJISIETCS W3-
TOTOBJIEHUE TPEXMEPHBIX CTPYKTYP € UCIIOIB30BAHUEM HENPEPBIBHBIX BOJIOKOH.

Hamu paspaGorana TeXHOJOTUSI TMOITY4YEHHMS] KEPAMHUECKHX KOMIIO3HIIMOHHBIX
MaTEpHAJIOB MYTEM TPEXMEPHOIO apMHPOBAaHUS KEPAaMUYECKHM BOJIOKHOM B JIeKap-
TOBOW CHUCTEME KOOPAMHAT C MOCIEAYIOUIEH TPONUTKON MOJIYYEHHBIX 3arOTOBOK KOH-
LIEHTPUPOBAHHBIMH COJIEBBIMHA PACTBOPAMH.

[Ipy uUCHONB30BAaHUM CHUCTEMBI TPEX HUTEH 3aroTOBKY (POPMUPOBAIH TaK, YTO-
OBl paccTOsIHWE MEXIy BOJIOKHAMHU B HAIIPaBICHUM Z HE MPEBBILIAIO UAMETpPa BO-
JIOKOH B HampaBlieHHH X,Y(puc.la.). B pesynbrare 3TOro BO BCEX TOYKax Iepece-
YEHUs BOJIOKOH 3a CUET TPEHHUSI U KOHTAKTHOTO B3aUMOJECUCTBUS COXPAHSIETCS LIEJI0-
CTHOCTh 3arOTOBKHM IO OKOHYaHHWIO NPOLIECCAa TPEXMEPHOTO IUIETCHUS U YNAJICHUU
TEXHOJIOTUYECKOW OCHACTKHU.

B kxauecTBe apMUPYIOIIETO 3JEMEHTA UCIOJb30BAIN — KEPAMUYECKYIO HUTh JHa-
METpoM 2-2.5 MM, JOTOJHUTEIbHO apMUPOBAHHYIO MPOBOJIOKOM W3 HEPKABEIOIIEH
ctanu. Jlyis momyyeHuss HUTH HKCIOJB30BaIM OTHEYNOPHYIO TKaHb Mapku LYGX-
208A2. TpexmepHOe TJIECTEHUE MPOU3BOIUIN HA CHEIUATBHOW OCHACTKE, COCTOSI-
el U3 BEpXHEW M HUXKHEH 1IaThOpMbl, COSTMHEHHBIX MEXIY CO0O0M MIMMIbKaMHU.
Mexay 1uiaTpopMaMy HATATHBAJIMCh HUTH OCHOBBI (HAampaBjiCHHE Z), C MOMOIIBIO
IIMWIEK OCYIIECTBIISIA PETYIHPOBKY HATSKEHUs 3TUX HUTe. Hutu yTka (Hampas-
JICHUS X,Y) MpOjeBajach MEXKIY HHUTIMH OCHOBBI C HMCIIOJb30BAHUEM CIIEIIHAIBHBIX
3alEeIIOoB.
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CdopMoBaHHYIO 3arOTOBKY TPEXMEPHOIO IUIETEHUS HACHIIIAIN PACTBOPOM HHT-
paTaMu [UPKOHUSI U UTTPHUA C rejaeodpasyronieii 1006aBkoil (kapbaMua) 1moja Bakyy-
MoM. HachlleHHyt0 3aroToBKy moMeniaiv B CyUIMIbHBIN IiKad s reixeoOpa3oBa-
Hus npu T=70-80°C u nocnenyromen cymku. 110 okoHYaTeabHy0 CYyHIIKy IMTPOBOIWIIN
npu T=350°C 5 yacos. Ilocie 3Toro mpoiiecc HaChIEHHs 3arOTOBKH PAaCTBOPOM TTO-
BTOpsUTH. TakuM 00pa3oM, MPOBOAMIOCH HECKOJIBKO 3TanmoB HackimeHus. [locme 3
IIMKJIOB HACBIIICHUS IPOBOIMIN OKOHYATEIHHYIO BRICOKOTEMIIEPATYPHYIO 00pabOTKY
3arotoBku npu T=1300°C B TeueHuu 3 4acos.

Takum 00pa3zom, OblsIa U3TOTOBJICHA 3ar0OTOBKA KEPAMUYECKOTO KOMITO3UTA TPEX-
MEpPHOTO apMHUPOBAHUS U3 KEPAMUYCCKHUX BOJIOKOH, IUJIOTHOCTBHIO TIOJYyYEHHOTO Ma-
TepHana CoCTaBIseT 2 r/cM°, TOPHCTOCTH - 55% (puc. 16). CocTaB MaTpHYHOIO Ma-
tepuana kommno3uta Zr0,-7%Y,03, dha3oBbiii cOCTaB B OCHOBHOM MPECTABIEH TET-
paroHaibHOM Moaudukanueit ZrO,.

Puc.1. Cxema TpexmMepHOro apMHpOBaHUSI KOMIIO3UTOB B JIEKaPTOBOI CUCTEME KOOpAUHAT(a)
Y BHEUIHUH BUA komno3uTa (0) : X, Y, Z— 0cH KOOpAUHAT.

N3YYEHUE CBOVMCTB MUHEPAJIBHOM COCTABJISIIIEN YIJIEA

3aiiren A.A.*, Camaes D.B., CanrnixoBa C.H.

HanvoHanbHbIli MUHEPAJIBHO-CBIPHEBON YHUBEPCUTET «I OpHBINY,
r. Cankr-IlerepOypr, Poccus

E-mail; aleksei.zaitsev.rrt@agmail.com

STUDY PROPERTIES OF COAL MINERAL MATTER
Zaitsev A.A.”, Salaev E.V, Saltykova S.N.
National mineral resources university (Mining university), Saint-Petersburg, Russia

The effect of addition of aluminum, iron, silicon and calcium oxides to accelerate the re-
lease of volatile substances from brown coal and coal at different temperatures and duration
of heating was studied. It was determined that the most successful additives acting as a cata-
lyst are oxides of aluminum and iron, less productive — silicon oxide. Calcium oxide showed
a negative result, in view of its adsorption properties for the process conditions.
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