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MpuaHenpoBckas rocyfapcTBeHHAA akafeMus CTPOMTENbCTBA M apxXMTeKTypbl
(r. AHenponeTpOBCK)
*3MKB «[porpeccs (r. 3anopo>kbe)

COBpeMEHHOE Pa3BUTUE aBMALMOHHON TEXHUKW BbIABUraeT Lenblii  psg
TpeboBaHWIA NO CO34aHUK0 MaTepuanoB, CMOCOGHbLIX 3(eKTMBHO paboTaTb B
YCMOBUAX  A/IMTENbHOTO  LMKANYECKOr0 BO3AEWCTBUS  BbICOKOTEMMEPATYPHbIX
arpeccuBHbIX cped. ATV MaTepuabl JOMKHbI OblTb Xapo WM 3PO3UOHHOCTONKUMM,
061aaTb BbICOKOW >KApOMPOYHOCTBIO W OMpefeneHHON MAOTHOCTbI0 AN
06ecneynBaHuns BbICOKOA TePMOCTOMKOCTU. MOBLICUTL CTOMKOCTb K TEPMOYZAapam
npyv TEPMOLMK/IMYECKON Harpyske, KOTOPble BO3HMKAOT MNpU 3KCMayaTauum
OTBETCTBEHHbIX Y3/10B B aBMaTeXHUKe TPagWLMOHHBIMK CMOCO6amn CerofHa He
yoaetca. [1-5] bBonblive BO3MOXHOCTM B MOBLILWEHWN  3KCMNyaTaUMOHHBIX
XapaKTepuCTUK  TePMOHarpyXeHHbIX KOHCTPYKUMIA  OTKpbIBaeTcs npv
CMOMb30BaHUM KOMMO3MTOB C KepamMuyeckoin matpuuein (KKM).

KOoHKpeTHO 3agaveii ABnsnock cosgaHre KKM ans gavtensHol paboTsl npu
Temnepartypax 600 — 1800 °C »apoBbix Tpy6 ra3oTypbuHHbIx asurartenein (F'T4).

B TexHuke ana Bbicokmx Temnepatyp 1800 — 2000 °C nmeroTcA MaTepuasbl
Ha OCHOBe OKCM[0B, Kapbuios unyu 60puaoB MeTannoB, a feTany U3 HUX NonyyatoT
CNnoco6oM MOPOLLKOBOW MeTaiTyprumn nNpy NPeccoBaHnn M3 NOPOLLKOBLIX CMeCei ¢
NoCcnesytoLmMm CrneKkaHWeM B KOHTPONMPYEMOV aTtmoctepe WAM Bakyyme Mpu
Temnepatypax go 2200 °C. Matepuasibl Ha OCHOBE OKCUAOB MeTanoB 06nagaloT
CYLLECTBEHHbIM HEAO0CTAaTKOM Mpy NpuUMeHeHun Ux B IO — OHU UMEKT HU3KYHO
TEpMOCTOIMKOCTb B MHTepBasie Temnepatyp 200 — 1000 °C B cucTeme «HarpeB —
OX/TKAEHVE» W MPU 3TOM PaCTPECKMBAKOTCS, YTO OrpaHUUMBAET KX MPUMEHEHMe.
MaTtepnanbl Ha OCHOBE  KapbuaoB ¥ 0OOPMAOB CK/IOHHbI K TEPMUYECKON
HeyCTONYMBOCTY NP BLICOKO TemnepaTtype BCNeACTBYE BbIrOPaHUs Yriepoga um
60pa, AONrOBEYHOCTL AeTaseil U3 3TUX MaTepunanos HesbiCOKas — He 6onee 1000
yacos npu 1700 — 1800 °C B oKMUCAUTENBHON Cpeje.

[na nonyyeHns matepnanoB cnocobHbIX paboTaTb Mpu  Temnepatypax 1800 —
2000°C 6binm onpo6osaHbl KKM cucTeMbl OKCUA — OKCUA, MO3BONSOLME NOyYaTb
LIN1HeNu, obnagatoLLye TEPMOCTONKOCTLIO BbILLE, YEM YUCTbIE OKCUAPbI.

[ns n3yyeHns npouecca BbIropaHua yrnepoga u 6opa B kapbugax n opugax
onpo6oBaHa cucTemMa Kapbup — OKCuAbl, 4TO MO3BONWUMO CTabUIM3NPOBaTL
TEPMUYECKYHO YCTONYMBOCTb Kapbuaa.

Ons co3gaHns KKM, oTBevatoWmx MOCTaBMEHHOW 3adade, UCMOMb30BaUCh
[iBe TEXHOMOrMK: TEXHOMOIMA 30/1b — Feflb MPOLEecca U TEXHONOTUSA NNa3MEHHOro
HanblneHus. Mpy 3ToM onpeaensnncs TEPMOCTOMKOCTb U NMPOYHOCTHbIE CBOWCTBA
no metogukam 3KMB « lMporpecc ».

Ha nopoLuKoBbIX MaTepuanax U3 okucu anoMuHmna (Al,Os), okemaa LMPKOHWS
(Zr0O,), kapbuga kpemuus (SiC), cunuumpa monubaeHa ( MoSi,) ¢ NOMOLLbIO 30/b —
refb npouecca B pacTBOpe ocaxfann okucb xpoma (Cr,03). B pesynbTate
OCaXK/EHNSA Ha MOPOLLUKAaX 3 YKa3aHHbIX MaTepuasioB Noyvany 060/104KN N3 OKUCK
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Xpoma. Tlocne npoBefeHNs  CTabUAM3MPYHOLEro OTXKWra MOpPOLUKOB Npu
Temnepatype 1200°C B TeyeHuMM 5 yacoB, MpPOBOAWUAM ApOGNEHWE W pacces
MOPOLLIKOB A0 (hpakLmm 60 — 100 MKM, NPUroAHbIX A/18 fanbHeRLero nnasMeHHoro
HanmbineHus. M3 ykasaHHbix KKM MeTogoM nnasMeHHOro HamblieHns 6biiu
nonyyeHsl 06pasibl 4 X 10 X 70 Mm 1 06pasibl @ 42 MM B BUAE KOJIEL, C TO/LLMHON
CTEHKM 5 MM, Ans NPOBeEHUSA UCTIbITAHNI Ha TEPMOLMK/IMPOBAHNE.

B nabopaTopun akafemum OTpaboTaHa TEXHOMOIrWS MOJYYEeHWst >KapoBOWA
Tpy6bl [T, METOAOM MAa3MEHHOTO HamblIEHU «KOPKOBbIX» AeTaneil. CyLiHOCTb
MeTofa — HanblieHne TONncTbiX (5-6 MM) «KOpPKOBbIX» NOKpbITMA 13 KKM  Ha
0MnpaBKy — KONUp € NnocneayoLwmm yaaneHmem eé n nonyyeHneM Letanu.

[na onpegeneHus onNTUManbHOrO COCTaBa, YAOBNETBOPSAIOLLEr0o TpeboBaHUAM
MOCTaBNEHHOW 3adayn, NpoBOAUAM ucnbiTaHMe cBoilcTB KKM npu oxatum u
TepPMOCTOIKOCTY Npu HarpeeaHum 600 — 1800 °C.

Pe3ynbTathl MCNbITaHUIA NpeLCcTaBneHbl B Tabnuue 1.

Tabnmua 1
MPOYHOCTL NPU CXXAaTUN U TEPMOCTOMKOCTb
KepaMU4eCKMX KOMMO3MLMOHHbIX MaTepuanos

MpoYHOCTb NpK TepMOCTOMKOCTb,
Ne KOoMMO3MLMOHHBIi oKaTun, Kre/Mm? umKnbl 600-1800°C
cocTaBa maTepuan Jo Mocne Jo Mocne
omkura oTKMra | omkura | omkura

1 AlLO; + Cr,04 12,1 1311 2550 11200

2 Zr0, + Cr,04 10,2 104,1 1520 4210
3 SiC + Cr,04 9,4 92,5 4110 14030
4 MoSi, + Cr,04 13,3 130,2 3800 13820

N3 Tabnuubl BMAHO, YTO MPOBEAEHME OTXKWIa  3HAUMTENbHO MOBbILAET
NpoYyHocTb M TepmocToiikocTb  KKM. Tlo  cpaBHEHUIO C  W3BECTHLIMM
KEpPaMUYECKUMM  KOMMO3ULIMSIMWA ~ MOJYYEHHbIMW  METOLOM  MOPOLLIKOBOWA
MeTa/Iypruu, npeanoXxeHHas TexHonorus nonyvedns KKM rnossonseT ysennuntb
TEPMOCTOMKOCTb B HECKOJIbKO pas3.
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MOPOLLIKOBbIE KOMMO3WLIMOHHbIE MaTepuasbl [ MOMYYEHUS XKapoBoi TPy6bl
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2. TIpoBefieHHble WCMbITaHWUS NOKa3aan BbICOKYIO TEPMOCTOMKOCTb MaTepuaios

)KapoBoii Tpy6bl, €CAW MX NOABEPTHYTH OTXXMUTY Noce GOPMUPOBAHNS.
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