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U rpaUTU3UPYETCS CIIOCOOOM, aHAIOTMYHBIM JUISI TPAJAUIMOHHBIX KATOIHBIX OJIOKOB.
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KATO/IHBIE BJIOKU JJIA DJIEKTPOJIM3A AJIOMUHUA U
CIIOCOBb UX U3I'OTOBJIEHMA

OO6nacTb TEXHUKH

Hacrosimee m3oOpereHne npenjaraeT HOBBIH CHOCOO M3rOTOBJIEHHS KATOAHBIX OJIOKOB
IUIL BJIEKTPOJIM3A AJIOMUHUS B OJIEKTPOJUTHUECKUX siuelikax Xousga-Jpy, B KOTOPOM BCs
MOBEPXHOCTh WJIM YacTU TMOBEPXHOCTH KATOAHBIX OJIOKOB TIOKPBITBI KOMITO3HLIMOHHBIM
marepuajoM. M3o0pereHne Tak:ke OTHOCUTCSI K KATOaM, U3TOTOBJICHHBIM C TIOMOIIBIO TAHHOTO
cnocoba. B 3aBHCHMMOCTM OT KOHCTPYKLHMH, 3TH KaTOAHbIE OJOKM MOTYT HMETh pas3HOe
Ha3HauYeHWE U YJyullaTh SKCIUTyaTALMOHHbIE XapaKTEPUCTUKHU BIEKTPOIUTHYECKUX sTUeeK
Xomna-2py. biokun MoOryT ObITh HPUKPEIUIEHB! OPYyT K OPYTy C MOMOINBIO KAaTOAHBIX INTAHT,
MEIHBIX CTep)KHEW WM TOKOCHEMHBIMH IUTACTHHAMHU B (PyTEPOBKE SJIEKTPONIU3EpPA IS
(dbopMUpOBaHHS KATOTHOTO PAcTBOPA.

Y pOBEeHb TEXHUKHU

I'oMoreHHblE KOMIO3MLIMOHHBIE KATOAHBIE OJIOKM JUIs BJIEKTPOJIHM3a AJOMUHHUS Ha
ocHoBe C-TiB2 0OBMHO M3rOTAaBIWBAIOT TaK K€, KaK M TPAOUIMOHHBIE KATOOHBbIC OJIOKH, HO
nopomok TiB2 1o6aBnsOT B Cyx0i KOKCOBBII 3aIOJIHUTENb W CMOJY, CIYKAIIYI0 CBS3YIOIINM,
BO BpeMsi NPUTOTOBJICHHUS KATOMHOW MacThl. 3areM 3TOT KoMmmo3uuuoHHbIH Onok C-TiB:
noaBepraercsi BHOpOpOPMOBAHUIO MJIM HKCTPY3UH Uil (POPMHUPOBAHUS CHIPOTO HECTIEYEHHOTO
KaTOHOTO OJIoKa mepen 00XKUroM U mocienyoeit rpagurusammeil. B kauecTse anpTepHATUBBI,
ABYXCJIOHHAST KOHCTPYKLUS KaTOXHOTO OJIOKAa MOXKET OBbITh M3TOTOBJIEHA U3 KOMITO3ULMOHHOTO
marepuana C-TiB2 Tonpko B BepXHEM Clloe, 4TOOBI COKPATUTh UCIIOIb30BAHUE TOPOrOCTOSIIIETO
nopomka TiB2. B 3ToM ciydae Ha HIDKHIOIO TOBEPXHOCTh BHOPOGOPMBI pPaBHOMEPHO
pacrpenenseTcsi ONUH TOJICThIA 0A30BbINA CJION TPATULMOHHON KaTOAHOHM MacThl. 3aTeM MOBEPX
0a30BOro CJIOS PABHOMEPHO HAHOCHUTCSI BEPXHHMU CJIOH KOMITO3ULIMOHHOW KaTOMHOW macThl C-
TiB: nepen BuOpodopmoBaHreMm ajisi GOPMHUPOBAHUS HECTIEYEHHOTO OJIOKA C TOCIEAYOLIUM
obxurom u rpapuruzanuei. OnHako TouyHOCTH NpU HaHeceHnu nactel C-TiB2 nist BepxHero
CJIOST SIBJISIETCSI OTPAHUUEHHOH, U MOJKET OBITh 3aTPYAHHUTEIBHBIM TOOUTHCS POBHOTO M TOHKOT'O
BepxHero ciosi. Kpome Toro, Oojee ClOXKHbIE KOHCTPYKIMH KaTOAHBIX OJIOKOB €
KOMITO3ULIMOHHBIM  BepxHUM cioeM C-TiB2 TpyaHO H3roTOBUTH TIPH HCHOJIB30BAHUH
KOMITO3ULIMOHHOH KaToaHo# nactel C-TiB2 B mponecce popmoBanms.

Hokymentr WOO0036187 packpblBaeT CTPYKTypy MHOTOCJIONHHOIO Karoxa s
ANIOMUHUEBBIX 3JIEKTPOIUTUYECKUX SAUEEK.

PackpeiTie cymHocTi n300peTeHus

Hacrosimee n3o0pereHne npeasaraeT HOBBIM CIOCOO M3TOTOBJIEHUS KaTOIHBIX OJIOKOB C
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BepXxHUM cioeM u3 komnosuta C-TiB2 Mian KOMIO3WLMOHHBIM BEPXHUM CIIOEM, COIEpP KAIUM
MOPOWIKKH JApyrux OopunoB MertajuioB, Takux kak HfB2, ZrB:, CrB2, WB2, wmu mopormok
kapbuna oraeynopHoro merajuia, Takoit kak SiC, Cr3Cz, B4C, TiC, unu Al2Os, u yrnepona.

Hacrosmmii cnoco0 M3roToBjeHUs KAaTOJHOrO OJIOKA IS 3JIEKTPOJIUTUYECKOHN sueiiku
Xomnma-Opy I8 TPOM3BOACTBA AJMIOMUHHS MOXET OBbITh OCYIIECTBJIEH IOCPEICTBOM
NO3ULIMOHUPOBAHMSI  OJJHOTO  HWJIM  HECKOJIBKUX  IPEABAPUTENIBHO  H3TOTOBJIEHHOTO(bIX)
HEeCTIeUéHHOTO(bIX) KOMITO3ULIMOHHOTO(BIX) CEerMeHTa(CErMEHTOB) Ha HIDKHEH TMOBEPXHOCTH
Oosbioii  BUOpOGOpPMBI [T  MPOU3BOACTBA TPAOUIMOHHBIX KAaTOMHBIX OJIOKOB, W THe
yIJIepoACOoAepIKalasi KaTOAHAs TMacTa 3ajuBaeTcs B  BHOpopoOpMy U paBHOMEPHO
pacripenenseTcsi TMOBEpX NPEABAPUTEPHO H3TOTOBJICHHBIX HECHEUEHHBIX KOMIO3HIMOHHBIX
CEerMEHTOB, TO3HLHUOHUPYEMBIX Ha HIDKHEH IMOBEPXHOCTH BHOPO(GOPMBI, € MOCIEIYIOIIUM
BUOpO(OpMOBaHMEM JUIA  CIUIABJICHUS YIOMSHYTBIX ~KOMIIO3HLIMOHHBIX ~ CEIrMEHTOB C
yTJIepPOACOAepIKaIIel KaTOMHOW MacTod, TakuM 00pa3oM (OPMHUPYsT HECTIEUEHHBIH KaTOIHBINA
OJIOK ¢ MHTErpHPOBAHHBIM KOMIIO3MIIMOHHBIM CJIOEM Ha MOBEPXHOCTH KAaTOJHOTO OJIOKa WK
YaCTSAX NMOBEPXHOCTU KATOAHOTO OJIOKA.

YOOMSIHYTBhII NPEABAPUTENBHO HU3TOTOBJICHHBIA HECNEUEHHBI  KOMIO3ULIMOHHBIN
CerMeHT (CErMeHTBI) MOXKET OBbITh U3TOTOBJIEH M3 HECIIEYEHHOTO KOMIIO3ULIMOHHOTO MaTepHuaia
WIA CerMEHTOB, COIEpKalIuX Cyxoi HamosHuTenb u3 TiB2, umm mpyroro mopomka Oopuna
Metayia, Takoro kak, HfB2, ZrBa, CrB2, WB2, uin nopoika kapOuna OorHeynopHOro MeTaia,
takoro kak SiC, Cr3Caz, B4C, TiC, mnmu Al203, BMecTe ¢ yriiepoacoaepkaliMu MaTepruaiaMy,
TAKUMHU KaK YaCTHLBI KOKCA W CMOJa, CHy’amas CBS3YIOLMM, (OPMOBAHHBIE —HIIH
IpeBapUTENIbHO U3TOTOBJIEHHbIE B HEOObLIONH BUOpodopme.

HoBeiii m300peratenbHblii cr1oco0 W3rOTOBJEHHS YIPOCTUT U3TOTOBJIEHHE, MOBBICHT
TOYHOCTb U3TOTOBJICHHUS, OOJIETYUT CO3aHKe 00Jiee CIOKHBIX KOHCTPYKIMHA KaTOAHOTO OJIOKa U
BepxHero cyosi C-TiB2 1, BO3MOKHO, CHU3UT CTOMMOCTb M3TOTOBJIEHHSI.

Kparkoe onucanue ueprexei

Jlanee Hacrosimee wu3oOpereHre OyIeT HOMOJHUTEIBHO OOBSICHEHO C TMOMOIIBIO
NpUMEPOB U PUTyp, TAE:

¢ur. 1 packpblBaeT H3rOTOBJEHHE IPEIBAPUTENBHO HM3TOTOBJIEHHOIO HECTIEYEHHOTO
KOMIIO3UIIMOHHOTO CerMEeHTa B MaJjiol BUOpodopme;

¢ur. 2 packpblBaeT [IeTaJd NPEABAPUTENBHO H3TOTOBJIEHHOTO  HECTIEYEHHOTO
KOMITO3ULIHIOHHOTO CETMEHTA, €CII CMOTPETh C OHOM CTOPOHBL,

¢ur. 3 packpriBaeT TPaAULIMOHHYIO BUOPOOPMY, €Ciii CMOTPETh C OTHON CTOPOHBI, JIJIsi
(bopMHpOBaHUS HECTIEYEHHOTO KATOJHOTO OJIOKAa Ha OCHOBE TPAJULMOHHON KaTOAHOH MacThl U

NpeaABapUTCIIbHO U3IrOTOBJICHHBIX HECIIEYEHHBIX KOMIIO3UITUOHHBIX CETMCHTOB,
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¢ur. 4 packpbIBaeT TOT k€ KaTOIHBIH OJIOK, 4TO M Ha Qur. 3, mocie BHOpOPOPMOBaAHUS,
TENepb IMEePEeBEPHYTHII BBEPX [HOM OTHOCHTEIBHO TOJOXKEHHS B mpecc-popmMe U ¢
3aTI0JIHEHHBIM KOMITO3ULIMOHHBIM ITOBEPXHOCTHBIM CJIOEM KaToAa;

¢ur. 5 packpeIiBaeT TOT Xke OJIOK, 4TO U Ha Qur. 4, nmpu 00630pe CBEPXY;

¢ur. 6 packpbIBaeT TOT ke OJIOK, 4TO U Ha ¢ur. 4, mpu 00630pe ¢ Topua O6JI0Ka, HO C ABYMsI
yrayOJIeHUSIME AJIs1 KATOJHBIX IITAHT;

¢ur. 7 packpeiBaeT BUOPOGOPMY, €CITH CMOTPETh C OJHOM CTOPOHBI, ¢ MPEABAPUTETHHO
U3TOTOBJICHHBIMH ~ HECIIEYEHHBIMH ~ KOMITIO3UI[HOHHBIMH ~ CETMEHTaMH, pPa3MELICHHbIMH B
ONpENEeNIeHHBIX O0NaCTsIX, W INe TPAJULFOHHAs KaTOAHAs TacTa paclpenesseTcsl MOBEpX
KOMITO3ULIHOHHBIX CErMEHTOB;

¢ur. 8 packpbIBaeT TOT k€ KaTOIHBINA OJIOK, 4yTO U Ha (ur. 7, mocyie BUOpopOpMOBaHUS,
HO TIEPEBEPHYTHII BBEPX JHOM OTHOCHUTEJIBHO TIOJNIOKEHHs B mpecc-GopmMe U ¢
KOMITO3ULIIOHHBIM CJIOEM Ha yYacCTKax MOBEPXHOCTH KAaTO/a,

¢dur. 9 packpbIBaeT TOT K€ CaMblii KaTOAHBIH OJIOK, 4TO M Ha Qur. 8, ecnu cMOTpeThH
CBEPXY;

¢ur. 10 packpeiBaeT BUOpOGOpMY Ha BHAE COOKY C HAKJIOHHBIM JIHOM, IMOKPBITHIM
NPEBAPUTENIbHO HW3TOTOBJIEHHBIMH HECIIEYEHHBIMH KOMITIO3UI[MOHHBIMH CETMEHTAMH, T[e
NOBEPX KOMITO3UIIMOHHBIX CETMEHTOB HAHECEHA TPAJUIIMOHHAs KATOHAS 11aCTa;

¢ur. 11 packpbIBaeT TOT k€ KaTOAHBINA OJOK, uTo M Ha Qur. 10, nepeBEpHYTHIN BBEPX
JTHOM OTHOCHUTEJIbHO IOJIOKEHHsI B Ipecc-(popMe, U C 3aNOJHEHHBIM KOMIIO3MLIMOHHBIM CJIOEM
Ha HaKJIOHHON MOBEPXHOCTH KaTO/a,

¢ur. 12 packpbiBaer TOT ke OJOK, 4To 1 Ha ¢ur. 11, ecnu cMOTpeTh CBEPXY;

¢ur. 13 packpeiBaeT Ha BUAE CBEPXy e€IE OIHY KOHCTPYKLHUIO KAaTOAHOTO OJIOKa,
MIOKA3bIBAIOIIYIO JBE OOJACTH C KOMIIO3MLIMOHHBIM CJIOEM, MPOXOASILIMMH OT OJHOTO KOHIA
Omoka K JpyroMy, HW3rOTOBJICHHBIMH TaKHM K€ CIIOCOOOM TMOCPEICTBOM pa3MEIleHHsI
NPEIBAPUTENIHHO U3TOTOBJIEHHBIX HECTIEYEHHBIX KOMIIO3HLIMOHHBIX CErMEHTOB B ONPEEIeHHBIX
NIOJIOXKEHUSIX HA HIDKHEH MOBEPXHOCTH BUOPOGOPMBL;

¢ur. 14 packpbiBaeT TOT ke OJIOK, uTO M Ha ur. 13, ecii cMOTpeTh ¢ TopLa OJI0Ka;

¢ur. 15 packpeiBaeT BUA COOKY KaTOXHOTO OJIOKA C PACHOJOXKEHHBIM B IONEPEYHOM
HAINpaBJICHUN KOMIIO3ULIMOHHBIM CJIOEM, H3TOTOBJIEHHOTO TAKHM JK€ CIOCOOOM TOCPEACTBOM
pasMeleHnst MPeIBAPUTEIHHO H3TOTOBJIEHHBIX HECTICYEHHBIX KOMIIO3MLIMOHHBIX CETMEHTOB B
OTIPEIEIEHHBIX MOJIOKEHHSIX Ha HIDKHEH MOBEPXHOCTH BUOPO(OPMBL,

Ha ¢ur. 16 mokaszaH BuA CBEPXy KaTOAHOTO OJIOKA, TOKa3aHHOTO Ha ¢ur. 15.

Ocy1iecTBieHne H300peTeHus

Qur. 1 packpbBa€T H3rOTOBJICHHE HECIEUYEHHOIO KOMIIO3ULMOHHOrO cermeHra 11 B
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mainoii Bubpodopme 10, rae KOMNO3ULIMOHHAS KaTOAHAsA MacTa 3ajuBaercs B dacTh 10" mpecc-
¢dopmbl, a BuOpupyromuii rpy3 10' ymioTHser maccy it GopMHpPOBaHUS KOMIO3UIIOHHOTO
CerMeHTa C omnpenenéHHol (GopMoll M KECTKOCTBIO, KOTOPBIH HA3BIBAIOT IPENBAPUTEIBHO
W3TOTOBJICHHBIM HECTIEYEHHBIM KOMIIO3UIIMOHHBIM CETMEHTOM.

dur. 2 packpblBaeT JeTaNd IPEIBAPUTENBHO M3TOTOBJIEHHOIO  HECIEYEHHOTO
KOMIIO3ULIMOHHOTO cermenra 20.

®dur. 3 packpbiBaer BuOpodopmy 30 Ha Bume COOKy, Tae MNPEABAPUTEITHHO
U3rOTOBJICHHbIE HECTEYEHHBIE KOMITO3UIMOHHbIE CerMEHThl 31 TOKPBIBAIOT BCK HUKHIOO
MOBEPXHOCTh BHOpPOGOPMBL, ¥ TIZ€ TPAAMLMOHHAS KaTOAHAs Tacta 32 pPaBHOMEPHO
pacmpenesieHa TOBEPX 3THUX CErMEHTOB. TakuMm o0pa3oM, HECTEeYEHHBI KaTOMHBIN OJIOK
¢dbopmMHupyeTCs B IepeBEPHYTOM BBEPX JTHOM BHJIE.

®dur. 4 packpblBaeT TOT XK€ KaromHblii Onok 32, yro u Ha ¢ur. 3, mocrue

>
BUOpodopmoBanusi. Ternepp C 3aMOJIHEHHBIM KOMITO3ULIUOHHBIM CjI0eM 31 KaTOOHOM macTel 32
Ha BepxHeil yactu OJoka.

@ur. 5 packpbIBaeT TOT k€ KaTOAHBIN OJIOK, 4TO U Ha ¢ur. 4, ecmu cMOTpeTh cBepxy. C
3TOW TOYKH 0030pa MOKHO YBHIETh TOJIBKO KOMITO3UIIMOHHBIH cJ1o# 31.

@ur. 6 pacKpbIBaeT TOT K€ KaTOAHBIN OJIOK 32, 4TO U Ha ¢ur. 4, €CIIM CMOTPETH C TOpLA
Omoka, obecreunBaemMblii nByMsi yriuyOnmeHusimu 21, 21° nns karomHbix mraHr 22, 22° wu
KOMIIO3MLIMOHHOTO CJj10s1 31.

@ur. 7 packpbiBaer Bubpodopmy 30, eciiu CMOTPETh CO CTOPOHBI, T€ MPEIBAPUTEIBHO
U3TOTOBJICHHBbIE HECIIEYEHHbIE KOMIIO3MLIMOHHBIE cerMeHThl 31', 31" akkypaTHO pa3MelleHbI
TOJIBKO B HEKOTOPBIX OINPEAETIEHHBIX 00JIACTAX HA KOHLAX HIKHEH IMOBEPXHOCTH BHOPO(DOPMBI
U rJe TpaAuLUOHHAsl KaTOAHAs nacta 32 paBHOMEPHO paclpenesieHa MO BEPXHEW 4acTH 3TUX
cerMeHTOB. Takum 00pa3oM, KaTOIHbBIN OJIOK H3rOTABIMBAETCS B IEPEBEPHYTOM BHJIE.

IoCJIC

>

@dur. 8 packpblBaeT TOT XK€ KaToaHbli Onok 32, yro u Ha ¢ur. 7
BubOpopopmoBanus. Tenepb OJOK pa3BEpHYJICS KOMIO3UTHBIMHU CJIOSIMH BBEPX B HANPABIEHUH K
KOHLIAM KaTOJHOTO OJIOKa.

@ur. 9 packpbIBaeT TOT k€ KaTOIHBIN OJIOK, 4TO U Ha ¢ur. 8, ecmu cMoTpeTh cBepxy. C
STOW TOYKH 0030pa MOKHO YBUAETh IBE OOJACTH ¢ KOMITO3WIMOHHBIM ciioeMm 317, 3177 Ha
KOHIIaX OJIOKa, pa3eIéHHbIe O0NACTHI0 HA OCHOBE TPAIUIIMOHHON KaTOAHOW MacThl 32.

@ur. 10 packpriBaer BubOpodopmy 40, Ha BuUme cOOKy, rae AHO BHOpodOpMBI UMeEeT
HAKJIOHHYIO TIOBEPXHOCTb, W TA€ 3TO HAKJIOHHOE THO BHUOPO(OPMBI IMONHOCTBIO MOKPBITO
NPeBAPUTENIbHO M3TOTOBJIEHHBIMH HECHEUEHHBIMH KOMITO3UIIMOHHBIMU cerMeHTamu 41, mpu
5TOM TPaJULIUOHHAs KaTOAHAas nacrta 42 pacnpenesieHa PABHOMEPHO MOBEPX 3TUX CETMEHTOB 41.

@ur. 11 packpeiBaeT TOT e KaToAHblii Onok 42, uro u Ha ¢ur. 10, mociue
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BuOpopopmoBanus. Tenepb ¢ HAKJIOHHBIM KOMIIO3ULIMOHHBIM ciioeM 41 cBepxy.

@ur. 12 packpeiBaeT TOT ke 050K, uro U Ha ¢ur. 10, ecmm cmoTperh cBepxy. C 3Toit
TOYKU 0030pa MOKHO YBUAETH TOJIBKO KOMITO3ULIMOHHBIHN o 41.

@ur. 13 packpeiBaeT mpumep APYrod KOHCTPYKLMH KaTOAHOTO OJIOKa, KOTOpas craja
BO3MOXKHOH Oyarozmapsi HCIOJBb30BAHHIO MPEABAPUTENIBHO M3TOTOBJIEHHBIX HECTIEUEHHBIX
KOMIIO3ULIMOHHBIX CETMEHTOB. 371€Ch KaTOMHBIN OJIOK M300pakéH Ha BHUAE CBEPXY, MOKa3bIBas
aBe 00JacTH C KOMITO3MLIMOHHBIM MaTepHalioM, MNPOXOAAIIMMHU OT OJNHOTO KOHHIA OJioKa K
APyroMy  KOHLy, TIOATOTOBJEHHBbIE MOCPEACTBOM  TIIATEIbHOIO  MO3ULIMOHUPOBAHMS
MPEBAPUTENIbHO M3TOTOBJICHHBIX HECMEYEHHBIX KOMIO3UIMOHHBIX cermMeHTtoB S1, 517,
TpaaunrioHHast KATOMHAS MACTa MOKa3aHa Kak 0003HaYeHHas CChlIKamu 52, 52°, 5277 52777,

@ur. 14 packpeiBaeT TOT ke OJIOK, 4TO M Ha ¢ur. 13, eciam CMOTpPETh C JIEBOro TOpILA
Onoka, u ¢ aiByMs yrayonaerusmu 21, 217 nist KaTOMHBIX WTaHT 22, 227,

@ur. 15 packpeiBaer BuA CcOOKy KarogHoro OJoka ¢ OZHOH OONacTeiO C
KOMIIO3UIIMOHHBIM CJIOEM Ha T[OBEPXHOCTH KaTOAA, pPAacCIOJIOKEHHBIM B IONEPEYHOM
HANpaBJIECHUH B KAaTOMHOM OJjioke 62, TMOATOTOBJIEHHBIM IOCPEICTBOM TIIATEIBHOTO
NO3UIMOHUPOBAHUSL  IIPEBAPUTENBHO H3TOTOBJIEHHBIX  HECNEUYEHHBIX  KOMITIO3MLIMOHHBIX
CerMeHTosB 61.

@ur. 16 mokasbiBaeT BHI CBEpPXy KaTogHOro Ojoka 62, mokasaHHoro Ha ¢ur. 15, ¢
KOMITO3ULIMOHHBIM CErMEHTOM O1.

Criocob M3roToBieHNs KaToJa MOXKET ObITh OCHOBAH HA HECKOJIBKMX OCHOBHBIX 3Tamax:

1) Jas W3rOTOBNEHMS  KOMIIO3ULIIMOHHBIX ~ CETMEHTOB TOTOBST  CIELHUAIBHYIO
KOMIIO3ULIMOHHYIO KAaTOAHYIO MAacTy IOCPEACTBOM JAOOaBIEHHs CyXOro 3amlOJHUTENsI U3
noporika TiB2 win npyrux mopomkos 00punoB MeTayuioB, Takux kak HfB2, ZrB2, CrB2, WBa,
WU MOPOLIKOB KapOUIOB OrHEYMOPHBIX MeTauioB, Takux Kak SiC, Cr3Ca, B4C, TiC, wmn Al2Os3
U KOKC B JIONOJHEHHE K CMOJie, CIy’Kalled CBSA3YIOLIUM, B CMECHUTENle, AHAJOTHYHOM
UCIIOJIb3yEMOMY [UJIsl MPUTOTOBJIEHHs TPAJULMOHHOIN KaTOIHOM MacThl, U C HCIOJIb30BaHUEM
NpOLEAYypPhl CMELINBAHUS, AHAJIOTMYHOM HUCMOJIb3yeMON IJIs1 NMPUTOTOBJIEHHs] TPagULIMOHHOMN
KaTOMHOM macThl. B kauecTBe anbTepHATHBBI, BMECTO TPAJAMLIMOHHOIO KOKCAa KOMIIO3ULIMOHHAS
KaTOJHAsl TMacTa MOXKeT OBbIThb MPUIOTOBJIEHA C MHCIMOJB30BAHMEM KOKCAa C BKIFOYCHHUSIMHU
YHOMSIHYTBIX OOpPHUIOB, KapOWIOB WMJIM OKCHZA AJOMUHUS B JOTOJHEHHE K CMOJIE, CIy Kallei
CBSI3YIOIIUM, U nopomky TiBa.

i1) Cyxo#i 3amomHutens cocrout m3 10-90 mac.% ymoMsiHyTOro mnopomka Oopuna,
kapOuna mm okcrnna amomMuHus U 10-90 mac.% yvacTui kokca, HO HauboJee 4acTo 3aroIHUTENb
cocront m3 20-40 mac.% ymnomsiHyToro Oopuaa, kapOupa wid mopolnka riauHozema u 60-80

mac.% dactun kKokca. B mpornecce cmemmBanus nodasisiror 10-20 mac.% cmonbl, ciyskamei
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CBSI3YIOIUM, [0 OTHOIIEHHIO K Macce€ CyXOro 3amoyHuTeNsi. UTo Kacaercs MpOU3BOICTBA
TPAaJUIMOHHONH KaTOMHOW IacThl, TO TEMIIEpaTypa B NPOLECCE CMEIIUBAHHUS 3aBUCUT OT
TEMIIEPaTypbl pPa3MATYEHUs] CMOJbI, Clykamed cBssyromuM. OOBMHO TeMmepatypa Ipu
cMetmBanuu coctasisier 120-200°C.

iil)) YnomsHyTble OOpuabl, KapOuAbl WM TOPOIIOK OKCHAA AJTIOMUHHSA B CYXOM
3anojHUTEeNe  OObMHO uMeroT pasmep wactun  0,1-100 mxm  (d50), Torma kak
rpaHyJIOMETPUUECKOE pacrpeneseHre YacTHIl Kokca 00biaHO cocTasisieT 0,05-8 mm (d50).

iv) Ilocne cmemuBaHust (GOPMHUPYIOTCS HECHEUEHHbIE KOMIIO3ULMOHHBIE CErMEHTHI,
MOCPECTBOM MOMELICHUSI KOMIIO3ULIMOHHOW KaTOAHOH MacThl B HEOONBLIYVIO MPEIBAPUTEIBHO
Harpetyro BUOpodopmy. JIHO (GOpPMBI MOKET HMETh OCTPOKOHEUYHYIO, 3HMI3aroo0OpasHyro,
KOHMYECKYI0, MHUPAMUIAIBHYI0 WJIH AaHAJOTMYHYIO CTPYKTYpPY, YTOOBI YBEJNHYUTH IUIOIIAIb
MOBEPXHOCTH OJTHOW M3 MOBEPXHOCTEH HECMEUEHHOTO KOMITO3UIIMOHHOTO cerMeHTa. CerMeHTsl,
cOpMHpPOBaHHBIE B STOM TMPOLECCE, HA3BIBAIOTCA «IPEABAPUTENBHO H3TOTOBJICHHBIMHU
HECTIEYEHHBIMA KOMIIO3ULIMOHHBIMH CETMEHTAMM», IIOCKOJbKY 3TH CETMEHTBl MOTYT OBIThH
W3TOTOBJICHbI 3apaHee W XPAHHUTbCA 1O TE€X MOp, MOKa OHM He OyIyT HCIOJNB30BAHBI IS
M3TOTOBJICHUS] KATOAHBIX OJIOKOB Ha OoJiee MO3AHEM JTare.

v) Ilepex W3roToBIeHHEM KaTONHOro OJOKa TPEABAPUTENBHO M3TOTOBJICHHBIE
HECTeYEHHbIE KOMIIO3ULIMOHHBIE CETMEHTBI ITPEBAPUTENIBHO HArpeBaroT, a 3aTEM MOMEINAI0T Ha
HIDKHIOIO TIOBEPXHOCTb BHOPO(OPMBI, HCIMOJIB3YEMOH MJIi TPUTOTOBJICHUS HECIEUEHHBIX
KaTOJHBIX OJIOKOB, OCTPOKOHEYHON CTPYKTYPOH BBEpPX.

vi) TpanuuuoHHas KaTOAHas TMacTa 3ajuBaeTcs B BUOPOoHOpPMYy U pPaBHOMEPHO
pacrpenenseTcs: MOBEpX NPEABAPUTENPHO H3TOTOBJIEHHBIX HECHEUEHHBIX KOMIO3MLIMOHHBIX
CEerMEHTOB JO Haudana BuOpodopmoBaHus katogHoro Osoka. IIpu BuOpodopmoBaHuu
NPEIBAPUTENIbHO HM3TOTOBJICHHBIE HECHEUEHHBIE KOMIO3HLIMOHHBIE CETMEHTBI CIUIABISIFOTCS C
KaTOAHON MacToH, a mocyie BUOPOPOPMOBAHUSI 3TH CETMEHTBI SIBJISIFOTCSI COCTABHOW YaCThIO
O5oka Hecrieu€HHOro Katona. TakuM oOpa3oM, HECTIEUEHHBIH KATOAHBIA OJIOK M3rOTaBJIMBAETCS
B TEPEBEPHYTOM BHAE CO BCTPOEHHBIM KOMITO3HUIIMOHHBIM BEPXHHUM CJIOEM, JIEXKAIINM Ha
HIDKHEN TTOBEPXHOCTH BUOPOGOPMBL.

vii) ITocne BuOpodOpMOBaHUS HECIEYEHHBIH KATONHBIA OJIOK OOXKHrarT, a 3aTeM
rpaUTU3UPYIOT C MOMOILBIO CIIOC00a, AaHAJOTHYHOTO TPAIUILIUOHHBIM KaTOAHBIM OJIOKaM.

viil) Mexannueckass 00paboTka W TPHUKpPEIUICHHE C TOMOINBI0 CTEPXKHEH KaTOTHBIX
OJIOKOB MOTYT OBITh BBIMOJHEHBI JEOOBIM CIIOCOOOM, M3BECTHBIM B JaHHOH OOJIACTH TEXHHKH,
HarpuMep, ¢ TOMOLIBIO KATOAHBIX IITAHT, MEJHBIX CTEPKHEH MJIN TOKOCHEMHBIX IIJIACTHH.

KoMno3unmoHHbIH €10H MOXKET OBbITh PACHOJIOKEH TaKUM O0pa3oM, 4YTO OH YaCTHIHO

HUJIN MMOJIHOCTBHIO MOKPBIBACT BEPXHIOK YaCTh KATOAHOI'O OJ10Ka.



7
DOOPMYVYIJIA U30BPETEHU A

1. Cioco® M3roToBJIEHUST KaTOJHOTO OJIOKA AJIST 3JIEKTPOIUTHUECKUX siueek XOoJuta-Ipy
17 TIPOU3BOJCTBA ANIOMUHMA, XapaKTePU3YIOIMUICS TEM, YTO OIWH WIM HECKOJbKO
NPENBAPUTESIBHO U3TOTOBJIEHHBIX HECIIEYEHHBIX KOMITO3HLIMOHHBIX CEIMEHTOB MMO3HLIUOHUPYIOT
Ha HIWKHEH MOBEPXHOCTU 0OJbIIONH BUOPOGOPMBI AJIsT U3TOTOBJICHUS TPAAULMOHHBIX KaTOTHBIX
OJIOKOB, 3amONHSIT BHOPOGOPMY YIJIEPOACOAEpIKAIlel KATOAHOW MacTO M PaBHOMEPHO
pactpenessoT ee MOoBepX MPEABAPUTENBHO HM3TOTOBJICHHBIX HECTIEYEHHBIX KOMITO3HIIMOHHBIX
CEerMEHTOB, pACIOJIOKEHHBIX Ha HIDKHEH TOBEPXHOCTH BHOPOQOPMBI, € MOCIEIYIOIIUM
BUOpOQOpMOBaHHEM [UIsi  CIUIABJIEHHS]  YIOMSHYTBIX ~ KOMIIO3MIIMOHHBIX ~CETMEHTOB C
yTJIepOACOAepIKaIel KaTOMHOW MacTOod ¢ 0Opa3OBaHUMEM HECHEYEHHOIO KAaTOIHOTO OJIoKa ¢
UHTErPUPOBAHHBIM KOMITO3HMLIMOHHBIM CJIOEM Ha MOBEPXHOCTU KATOAHOTO OJIOKA MJIM YacCTsIX
MOBEPXHOCTH KaTOTHOTO OJIOKA.

2. Crnocob mo m. 1, XapakTepu3yHOIIHICS TeM, YTO MPENBAPUTENBHO HU3TOTOBJICHHBIN
HECTeUEHHbI KOMIO3HLIMOHHBIN CErMEHT WJIHM MPeIBAPUTEIbHO M3TOTOBJICHHBIE HECIICUEHHbIE
KOMITO3ULIMOHHBIE CErMEHThl HM3TOTOBJICHBI W3 CBHIPOrO KOMIIO3HLIMOHHOIO MaTepHuaa,
KOMIIO3UIIMOHHOW KaTOIHOM MAacThl, COAepsKalieil cyxol 3amojHurenb u3 TiB2 wmm mpyroro
nopomka Oopupa Metajuia, Ttakoro kak HfBa, ZrBz, CrB:, WB:2 wim mopomka kapOupa
orHeynopaoro wmeramia, Takoro kak SiC, CrCz, B4C, TiC, wmm Al2O3, Bmecte cC
YIJIEPOACOAEPKALTUMHE MaTepuanaMy, TAaKUMH KakK dYacTHUIbl KOKCA M CMOJa, CIy’Kainas
CBSI3YIOIIMM, ¥ (JOPMOBAHBI WJIM MPEABAPUTENBHO U3TOTOBJIEHBI B YCTPOHCTBE AJISl YIUIOTHEHHUS,
NPEATNOYTUTENFHO B BUOpOOopMe.

3. Cnocob mo 1. 2, XapakTepU3YIOLIUICS TeM, YTO CyXOi 3amOoHUTENb cocTouT u3 10-90
Mac.% YMOMSIHYTOrO Mopolika 6opuaa, kapouna wiu okcuaa amomurus 1 90-10 mac.% yacTuil
KOKCa, HO OOBIMHO CyXOW 3amoiHuTeNb cocTouT u3 20-40 mac.% ymoMsIHYTOrO MOpPOLIKa
Oopuna, kapOuaa uiu okcuaa amomunust, U u3 80-60 mac.% 4yacThil KOKca.

4. Crnoco® mo mm. 2 win 3, XapaKTepU3YIOLIMNCS TeM, YTO YIOMSHyTbie OOpHIBI,
KapOubl WJIM TOPOLIOK OKCHZA aJIOMHHUS B CYXOM 3aIOJHUTENE UMEIOT pasmep udactun 0,1-
100 mxm (d50), Torna kak rpaHyJOMETPUYECKHH COCTAaB YacCTHL Kokca coctasisier 0,05-8 mm
(d50).

5. Crocob mo mrobomy u3 mmn. 2-4, XapaKTepPH3YIOLIMHCS TeM, YTO KOMITO3ULIHOHHYIO
KaTOJHYI0 MAacTy TOTOBAT IMOCPEACTBOM CMELIMBaHUS cyxoro 3amonHutens u 10-30 mac.%
CMOJIBI, CITy’Kalled CBSI3YIOIIUM, MO OTHOLICHHIO K CYXOMY 3aIlOJHHUTETI0 B TPAAHULUOHHOM
CMECHUTEJIE, HCTIONb3YEMOM JUIsl IPUTOTOBJIEHUS] TPAIULIMOHHONW KaTOJHON MACThl, U CIIOCOOOM,
AHAJIOTUYHBIM CIIOCOOY MPUTOTOBJICHHS TPATULIMOHHONW KATOHOW MACThI.

6. Cnocod® mo moboMy u3 mm. 1-5, XapakTepU3YIOLIUICS TEM, YTO IPEIBAPUTENHHO
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U3TOTOBJICHHBI  HECTIEYEHHBII ~ KOMIIO3MLIMOHHBIH  CErMEHT  WIM  INPEeIBaAPUTEIBHO
U3TOTOBJICHHbIE HECIIEYEHHbIE KOMITO3ULMOHHBIE CErMEHThl (POPMHUPYIOT TOCPEICTBOM
nobaBneHsI KOMIIO3UIIMOHHOMN KaTOAHOM MacThl B HEOONBLIYI0 BUOPOGOPMY C IBYMSI HaCTAMHU C
NPOTUBOMOJIOXKHBIME (OpMaMu, I'ie OJHA 4YacThb UMEET OCTPOKOHEUHYIO, 3Ur3arooOpasHylo,
KOHMYECKYIO0, MUPAMUIAIBHYIO WM aHAJOTUYHYIO CTPYKTYPY MOBEPXHOCTH, B PE3YJIbTATE HEro
NpPeIBAPUTENIBHO M3TOTOBJICHHBI HECHEYEHHBbIH KOMIIO3ULIOHHBIH CerMeHT Oyner HMeTb
YIOMSIHYTYIO CTPYKTYPY HOBEPXHOCTH HA OHOW CTOpPOHE.

7. Cnocob® mo mobomy u3 mm. 1-6, XapakTepuU3YIOIIUICS TeM, YTO MPENBAPUTEIBHO
W3TOTOBJICHHBI ~ HECTIEYEHHBI  KOMIIO3MLIMOHHBI ~ CErMEHT WU  NPEeIBaAPUTEIBHO
W3TOTOBJICHHbIC HECTICUEHHBIE KOMITO3MIIMOHHBIE CETMEHTBhI pPACIONaraloT Ha  HIDKHEH
MOBEPXHOCTH  OONbLION  BHOPOQOPMBI, HUMEHIEH OCTPOKOHEYHYIO, 3HUr3aroo0pasHyro,
KOHMYECKYI0, MHUPAMHUIAIBHYIO M AHAJOTHYHYIO CTPYKTYPY IOBEPXHOCTH, HAIPABJICHHYIO
BBEpPX, Nepel] 100aBICHUEM YIIIePOICONEPIKaIei KATOAHOM MAcThl B OOJBINYI0 BUOpOhOpMy.

8. Cnoco0 mo mobomy u3 mm. 1-6, XapakTepU3YIOLIUICA TeM, YTO IMpPEIBAPUTENHLHO
W3TOTOBJICHHBIE HECTICYEHHbIE KOMIIO3MLIMOHHBIE CETMEHTHl Pa3MEINalT Ha OOOMX KOHIAX
BUOPOGOPMBL, IPUYEM YKa3aHHBIE CETMEHTHI IpocTrparoTcst Ha 20-100 cM mo HanpaBIeHHIO K
neHTpy BuOpodopmbl, 00pasys TakuM 0Opa3oM  HECTEYEHHbIH KAaTONHBIA OJNOK C
KOMITO3ULIMOHHOHN MOBEPXHOCTHIO HAa KOHIAX OJIOKA.

9. Cnocob® mo moboMy u3 mm. 1-6, XapakTepU3YIOLIUICA TEM, YTO IPEIBAPUTENBHO
U3TOTOBJICHHbIE HECNEYEHHbIE KOMIIO3UL[MOHHBIE CEMEHTBl Pa3MEIIAl0T B ILIEHTPE HIDKHEH
HOBEPXHOCTH BHOPOGOPMBI, NMpUYEM YKa3aHHbIE CErMeHThl mpocthparorcs Ha 20-50 cMm mo
HAIIPABJICHUIO K KaXXOOH CTOpOoHEe BHOPO(GOPMBI, TakuM 00pa3oM oO0pasys HecHeu&HHbIH
KATOIHBIN OJIOK C KOMITO3ULIMOHHBIM CJIOEM B LIEHTPE MOBEPXHOCTH KATOJHOTO OJIOKA.

10. Cnocob mo mobdomy u3 mm. 1-6, XapakTepU3YIOIUNACS TE€M, YTO MPEABAPUTEITHHO
W3TOTOBJICHHbIC HECTICYEHHbIE KOMIIO3MLIMOHHBIC CErMEHTBl PA3MEIIAOT B ONPENeIEHHBIX
00JIaCTSIX Ha HMKHEH MOBEPXHOCTH BHOPO(OPMBI, MPOCTUPAIOIIUXCS OT OJHOTO KOHIA OJIOKa K
apyromy, (GopMupysl HapajjiesbHble JUHUH MHUPUHOH 5-20 ¢M BROJb BHOPOPOPMBI, TaKUM
oOpazom popMupysl B HECTIEYEHHOM KaTOIHOM OJIOKE KOMITO3ULIMOHHBIN CIION MapauieIbHBIMU
JIMHUSIMH BIIOJIb TIOBEPXHOCTH KaTOIHOTO OJIOKA.

11. Cnocob mo mobomy u3 mm. 1-6, XapakTepU3YIOIMUICS TE€M, YTO MPEABAPUTEITHHO
U3TOTOBJICHHBIE HECIIEYEHHbIE KOMIIO3ULIMOHHBIE CETMEHThl pPa3MEINaloT Ha HAKJIOHHOM
MOBEPXHOCTH Ha AHE O0bIIoi BUOPOPOPMBI ¢ OCTPOKOHEUHOH, 3Ur3aroo0pa3Hoi, KOHMYECKOM,
NUPAMHUIAIBHON MM MONOOHOW CTPYKTYpOH IIOBEPXHOCTH, HAIPABICHHON BBEpPX, MeEpen
nobaBieHNEM yTIepocoaep Kaleil KaTOAHOH nacThl B O0JbLIYyI0 BHOpOhOpMy, TAaKUM 00pazom

dbopMuUpyst HECTIEUEHHBII KaTOAHBIN OJIOK C HAKJIOHHOW KOMIIO3UITHOHHOM MOBEPXHOCTHIO.
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12. Cnocob6 mo mobomy wu3 mm. 1-11, XapakTepr3yrOIUHACS TeM, YTO IOCIe

>
BUOPO(OpMOBaHNS HECTIEUEHHBIN KATOMHBIA OJOK ¢ KOMITO3UIIMOHHBIM CJIOEM OOXKUTAIOT MPHU
TOMW K€ TeMIlepaType U MPOAODKUTENBHOCTH U TAaKUM k€ 00pa3oM, Kak U AJS TPAIULMOHHBIX
KaTOAHBIX OJIOKOB, mepen rpadurhzauyeil npu ToH e TeMnepaType U NMPOAOLKUTENBHOCTH U
TaKUM e 00pa3oM, KaK U JJIsl TPAAULIOHHBIX KATOIHBIX OJIOKOB.

13. Karomgubiii ONOK IUIsi 3JIEKTPOIUTHUECKON stueliku Xojuia-Opy Ajsi MPpOU3BOICTBA
AJIOMUHUSA, COAEpPKAIIUN BEPXHUN KOMIIO3MLIUOHHBIM CJIOH M HWKHUHN YTIJIEpOICOAep KALINN
KaTOAHBIM MaTepuas, XapaKTepU3YIOLIUICS TeM, YTO KOMIIO3ULIMOHHBIN CJIONM YaCcTU4YHO WJIU
MOJTHOCTBIO TIOKPBIBAET BEPXHIOK) YaCTh KATOMHOTO OJIOKA M COCTOMT M3 OIHOTO HJIH
HECKOJIbKUX TPEABAPUTENBHO H3TOTOBJIEHHBIX HECHEUEHHBIX KOMITIO3ULMOHHBIX CETMEHTOB,
KOTOpBIE€ CIUIABJICHBI C YIJIEPOACOAEPKAIIMM KAaTOAHBIM MAaTepHUaoOM NMPH BHOPOPOPMOBAHUS
HECTIEUEHHOTrO KaToza rnepen 00kuromM u rpadurusanueii.

14. Kartommerii Onmok mo m. 13, XapakTepH3YIOLIMICS TeM, YTO MPEIBAPHUTEIHHO
W3TOTOBJICHHBIN HECNEeU€HHBbIH CEerMEeHT WM MpPeABapUTENbHO WM3TOTOBJIEHHBIE HECHEUEHHBIE
CErMEHTBHI MOJTyYeHbl U3 KOMITO3UIIMOHHOM nacTel, coneprxkaeit 10-90 mac.% TiB2 unm gpyroro
nopomka Oopupa Mertajuia, Takoro kak HfBa, ZrBz, CrB:, WB:2 wim mopomka kapOupa
orHeymnopuaoro meraia, Takoro kak SiC, Cr3Cz, B4C, TiC, umn Al2O3 u yrieponconepskariue
MaTepuabl, TAKHe KaK 4aCTULbI KOKCA U CMOJIA, CIY’Kallasl CBSA3YIOIIHUM.

15. Karonueiii 610k mo nm. 13 unu 14, xapakTepu3yrOIUACS T€M, YTO MPENBAPUTEIBHO
W3TOTOBJICHHBIN HECNEUEHHBbIH CErMEHT WM MPEABAapPUTEIbHO HM3TOTOBJIEHHBIE HECIEUEHHBIE
CerMEHTBl HMMEIOT OCTPOKOHEYHYIO, 3HMI3arooOpasHyr0, KOHHYECKYI0, MUPAMHUIAIBHYIO HWIN
AQHAJIOTUYHYIO CTPYKTYypy IOBEPXHOCTH HAa CTOPOHE, CIUIABICHHON C YIIIEPOACOAEpP KAIIUM

KaTOAHBIM MaTCpHUAJIOM.
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U3MEHEHHAA ITO CT. 34 PCT ®OPMYVYJIA U30BPETEHN A,
ITPEJIVIO’KEHHA A 3AABUTEJIEM K PACCMOTPEHUIO

1. Cioco® M3roToBJIEHUST KATOJHOTO OJIOKAa AJIS 3JIEKTPOJIUTHYECKUX siueek XoJua-2py
11 IPOM3BOJICTBA AJFOMHUHUSA, XapaKTEPU3YIOLIUICS TEM, UTO

NPEABAPUTENIPHO W3IOTOBJICHHbIE HECIIEYEHHBIE KOMIIO3ULIMOHHBIE CErMEHTBI C
ornpenenéHHon HOPMOIl 1 JKECTKOCTHIO, BBIMOJHEHHbIE M3 KOMIIO3ULMOHHOW KATOMHOM MAaCTHI,
conepskalieil cyxoi 3amoJIHUTENb U3 Mmopoiika dopuna Metania, Takoro kak TiBz, HfB2, ZrBa,
CrB2, WB2, unu nopomka kapbuna oraeynopaoro meraiia, takoro kak SiC, Cr3Cz, B4C, TiC,
win Al2Os3, BMecTe C yriepoAacofepKaluMi MaTepualiaMHi, TAaKUMH KaK YacTHIBI KOKCa U
CMOJIa, CITy’Kalasi CBA3YIOIINM, (POPMUPYIOT WK NPEABAPUTEIIFHO U3TOTABJIUBAIOT B OTAEIBHOM
VIUIOTHSIFOLIIEM YCTPOWCTBE JUISI HM3TOTOBJICHUS! YIIOMSIHYTBIX KOMIIO3UIIMOHHBIX CETMEHTOB,
NpUYeM YIUIOTHSIOIIEE YCTPOHCTBO MOXKET MPEACTABIATh COOOH HeOombIny 0 BHOpodopmy,

3aTeM YKa3aHHbIE CErMEHThl pPAa3MELIal0T Ha HIDKHEH MOBEPXHOCTH OOJBIIONH
BUOPO(OPMBI 1T U3TOTOBIIEHNS TPAAUIIMOHHBIX KATOAHBIX OJIOKOB,

3amMOJHSIOT Ooyblyt0  BUOpOGOpMYy  yIIIEpOACOAEpIKaIlei KAaTOMHON TMacTod W
PaBHOMEPHO pACHPENENIOT €€ IOBEePX IPEeNBAPUTEIBHO M3TOTOBJIEHHBIX HECTIEYEHHBIX
KOMITO3UIIIOHHBIX ~ CETMEHTOB, DACIHOJIOKEHHbIX HA HIDKHEH IOBEPXHOCTH  OOJNBIION
BUOPO(GOPMBIL, € TMOCIEAYIOIMUM BHOPOQOPMOBAHMEM [JIsl  CIUIABJICHUS  YIIOMSIHYTBIX
KOMIIO3UIIMOHHBIX CETMEHTOB C YIJIEPOACONEpIKallell KaTOAHOW MacTol ¢ oOpa3oBaHHEM
HECMIEYEHHOr0 KaTOAHOro OJloka C HHTErPUPOBAHHBIM  KOMIIO3ULIMOHHBIM ~ CJIOEM Ha
HOBEPXHOCTH KaTOAHOTO OJIOKA MIIM YacTSIX MOBEPXHOCTH KATOJHOTO OJIOKA.

2. Criocob o 1. 1, XapakTepu3yOLIHUICs TeM, 4TO CyXOi 3anOaHUTENb cocTouT u3 10-90
Mac.% yMOMSIHYTOro rnopoiika oopuna, kapouna win okcuaa amomuans U 90-10 mac.% gacTuil
KOKCa, HO OOBIMHO CyXOW 3amoiHuTeNb cocTouT u3 20-40 mac.% ymoMsIHYTOrO MOpPOLIKa
Oopuna, kapOuaa uiu okcuaa amomunust, U u3 80-60 mac.% yacTuil KOkca

3. Cnoco® mo mm. 1 wnmm 2, XapakTepU3YIOIIUHCS TEM, YTO TPaHYJOMETPUYECKOE
pacnpenenenne dyactull (d50) ymOMSIHYTBIX MOPOIIKOB OOpuUIOB, KapOWUIOB WM OKCHUAA
amromMuHus coctasisieT 0,1-100 Mkm, TOrma kak rpaHyJIOMETPUYECKOE pacHpenesleHHe 4acTHI
(d50) xoxkca cocrasisier 0,05-8 Mm.

4. Cnocob mo mobomy u3 mm. 1-3, XapakTepU3YIOIMUHACS T€M, YTO KOMITO3HIIMOHHYIO
KaTOJHYIO MAacTy TOTOBAT IOCPEACTBOM CMELIMBaHUS cyxoro samonHutens u 10-30 mac.%
CMOJIBI, CITy’Kalled CBSI3YIOIIUM, MO OTHOLICHHIO K CYXOMY 3aIOJHHUTEN0 B TPAJAHLHMOHHOM
CMECHUTEJIe, HCTIONB3YEeMOM JUIsl IPUTOTOBJIEHUS] TPAAULIMOHHONW KaTOJHON MACThl, U CIIOCOOOM,
aHAJIOTHYHBIM CTIOCOOY NMPUTOTOBJIEHUS TPAAULIMOHHON KaTOIHON MACThI.

5. Cnocob mo smobomy w3 mm. 1-4, mpenBapuTEeNbHO W3TOTOBJICHHBIE HECIIEYEHHBIC
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KOMITO3ULIIOHHBIE CErMEHTbl (POPMHPYIOT TIOCPENCTBOM JOOABJIEHHS KOMITO3UIIMOHHON
KaTOOHOH mactel B HeOompinyro  BHOpoOpMYy ANt M3TOTOBJIEHHUS  YIIOMSIHYTBIX
KOMITO3ULIIOHHBIX CETMEHTOB C ABYMS YacTSMHU C IMPOTHBONOJOXHBIMH (OpMaMH, IJe OIHa
94acTh UMEET OCTPOKOHEUHYIO, 3Ur3aroo0pa3Hyo, KOHUUECKYI0 WIN MUPAMUIAIBHYIO CTPYKTYPY
NOBEPXHOCTH, B  pe3yJbTaTe 4Yero IMpPeABaApPUTENIbHO W3rOTOBJICHHBI  HECHEUEHHBIH
KOMIIO3ULIMOHHBIAH CEerMEHT OyJeT MMeTb YIOMSHYTYIO CTPYKTYpPY IMOBEPXHOCTH HA OJHOH
CTOpOHE.

6. Crocob mo m. 5, XapakTepU3YIOUIUICS TeM, YTO MPeIBAPUTENIbHO HU3TOTOBJICHHBIE
HECMEeYEHHbIE KOMIO3HLIMOHHBIE CEIrMEHThI PACIONIATal0T HA HIDKHEH TMOBEPXHOCTH OOJBIION
BUOPOGOpPMBI  JJIT  HM3TOTOBJICHUS  KATOAHBIX  OJIOKOB, HMMEIOMIEH  OCTPOKOHEYHYIO,
3Ur3aroo0pasHyr0, KOHUYECKYIO MM MHUPAMHIAIBHYIO CTPYKTYPY MOBEPXHOCTH, HAMPABIEHHYIO
BBEPX, Nepex 100aBICHUEM YIIIepOICOaeprKaleil KaTOMHOM MacTsl B OONIBIIYI0 BHOpohopMy.

7. Cnocod® mo mobomy u3 mm. 1-6, XapakTepu3YIOIIUICS TeM, YTO MPEeIBAPUTEIBHO
U3TOTOBJICHHBIE HECTICYEHHbIE KOMIIO3MLIMOHHBIE CETMEHTHl pa3MeEINalT Ha OOOMX KOHILAX
OopIoil BUOPOGOPMBI, TIpHYEM YyKa3aHHbIE CErMEHThI mnpoctupatorcs Ha 20-100 cm mo
HAIPaBJIEHUIO K LIEHTPY BUOPodOpMBbI, 00pasyst TaKuM 0Opa3oM HECTIeUEHHBIN KaTOHBIA OJIOK C
KOMITO3ULIIOHHOHN TMOBEPXHOCTHIO HAa KOHLIAX OJIOKa.

8. Cnoco0 mo mobomy u3 mm. 1-6, XapakTepH3YIOLIUHCA TeM, YTO IpPEIBAPUTENBHO
U3TOTOBJICHHbIE HECTIEYEHHbIE KOMIIO3ULMOHHBIE CErMEHTBl Pa3MEIIAl0T B ILIEHTPE HIDKHEH
MOBEPXHOCTH O0NbIIONH BUOPO(OPMBI [JIs1 U3TOTOBJIEHUS KATOJHBIX OJIOKOB, IPUYEM YKa3aHHbIE
cerMeHThl npoctuparoTcss Ha 20-50 CM MO HampaBIE€HUI0 K KaKAOW CTOPOHE YKa3aHHOU
BUOpOGOpMBI, TakUM 00pa3oM 00pasysi HECIIEYEHHBbIH KATOAHBIH OJIOK C KOMITO3ULIMOHHBIM
CJIOEM B LICHTPE MOBEPXHOCTH KAaTOAHOTO OJIOKA.

9. Cnocob mo roboMy w3 mim. 1-6, XapaKTepU3YIOMIMICS TEM, YTO MPEIBAPUTEIBHO
U3TOTOBJICHHbIC HECTICYEHHbIE KOMIIO3MLIMOHHBIE CETMEHThl PAa3MEIIAOT B ONPENeIEHHBIX
o0JNacTsIX Ha HWKHEH MOBEPXHOCTH OONBIION BHOPO(GOPMBI Ui W3TOTOBJICHHS KaTOIHBIX
OJIOKOB, TPOCTHUPAIOLIUXCS OT OAHOTO KOHLA OJIoKa K Apyromy, (GopMHpPYsl NapajuieibHbIe
JMHUK mHUpuHOH 5-20 cM Bosb BUOpodoOpMBI, TakuM o0pa3oM (GopMHpysi B HECHEUEHHOM
KaTOOHOM OJIOKE€ KOMITO3MLIMOHHBIM CIIOW MapajjieNlbHbIMA JIMHUSMU BJIOJIb TIOBEPXHOCTH
KaTOIHOTO OJIOKa.

10. Criocob mo m. 5, XapakTepu3yIOIIHMNHCS TE€M, YTO MPEABAPUTEIBHO W3TOTOBJICHHBIE
HECTIeYEHHbIE KOMIIO3MLIMOHHBIE CErMEHThI Pa3MeEINal0T Ha HAKJIOHHOW IMOBEPXHOCTH HA IHE
Oonpimoii  BUOPOGOPMBI  JJIT  M3TOTOBJICHUS]  KATOAHBIX OJIOKOB € OCTPOKOHEUHOM,
3Ur3aroo0pa3Hoi, KOHMYECKONW WM MUPAMHUIANBHON CTPYKTYpPOH MOBEPXHOCTH, HANPaBIEHHON

BBEPX, Nepes 00aBICHUEM YITIEPOACOAEpsKallell KaTOAHON MacThl B YKa3aHHYO BHOpodopmy,
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TakuM 0Opa3oM (opMupysi HeCNeuéHHBbIH KaTOAHBIA OJIOK C HAKJIOHHOM KOMITO3UIIMOHHOMN
TIOBEPXHOCTBIO.

11. Cnocob6 mo mobomy wu3 nm. 1-10, XapakTepr3yrOIIUNCS TeM, YTO IOCIe
BUOPOPOPMOBAHUSI HECTICUEHHBIN KAaTOMHBIN OJIOK ¢ KOMIO3ULMOHHBIM CJIOEM OOKUTAIOT TMPH
COOTBETCTBYIOLIEH TeMIlepaType U MPOAOJIKUTENIBHOCTH U COOTBETCTBYIOLIMM 00pa3oM, Kak M
ISl TPAAWLMOHHBIX KAaTOAHBIX OJIOKOB, mepex rpaduTH3alieldl IpU COOTBETCTBYIOIIEH
TEeMIIepaType U NPOJOJIKUTEIBHOCTU U TAKHM e 00pa3oM, KaK U JJisl TPAIUIIMOHHBIX KATOIHBIX
OJIOKOB.

12. Kartomubiii OJ0K IJIsl 3JEKTPOJUTHYECKON sueiku Xoyia-2py IUIs MPOM3BOICTBA
AJIOMUHUS, COJEpKAIIMM BEPXHUN KOMIO3ULMOHHBIA CJIOH W HUXKHUN YIJIEPOACOAEP KAIIUM
KaTOAHBIN MaTepua, XapakTepU3yOLUNICs TEM, YTO

KOMITO3ULIMOHHBIA CJIOM YaCTHYHO WJIM TMOJHOCTBIO TIOKPBIBAET BEPXHIOK YaCTh
KaTOOHOrO OJIOKa W COCTOMT U3 TMPENBAPHUTEIBHO  H3TOTOBJIEHHBIX  HECIEYEHHBIX
KOMITO3ULIIOHHBIX CETMEHTOB, UMEIOIINX ONPENeIEHHYI0 (OPMY U JKECTKOCTh U BBITIOJTHEHHBIX
U3 KOMIIO3ULIMOHHOW KAaTOIHOM IMAacThl, COAEpIKALIel CyXOH 3aloNHUTENb W3 Mopolka dopuaa
metaia, Takoro kak TiBz, HfB2, ZrBa, CrB2, WB2, wim nopomka kapbuma OrHEYyMOpPHOTO
metamia, takoro kak SiC, Cr3Cz, B4C, TiC, wmm AlOs, BMmecTe ¢ yriiepoacomaepskaliuMu
MaTepHajaMy, TAKIMH KaK 4aCTHIbI KOKCAa U CMOJIA, CITY’Kallask CBSA3YIOIINM,

IPU 3TOM KaTONHBIA OJIOK SIBISIETCS TAKWUM, KOTOPBIM MoiydeH (opMHUpOBaHHEM MWIIH
NpeBapUTENIbHBIM H3TOTOBJICHUEM HECIEYEHHBIX KOMITO3ULMOHHBIX CEIMEHTOB B OTAEIBHOM
YIUIOTHSIIOIIEM YCTPONCTBE Ul W3TOTOBJIEHHSI YIOMSHYTBIX KOMIIO3UI[MOHHBIX CEIMEHTOB,
NpUYeM YIUIOTHSIOUIEEe YCTPOMCTBO MOXET NPEeNCTaBisiTh COo0OH Hebonblyro BHOpodopmy,
PACIIONIOKEHHEM yKa3aHHBIX CETMEHTOB Ha HIDKHEH MOBEPXHOCTH OONbLIONH BUOPO(GOPMBI Asist
W3TOTOBJICHUSI TPAJULMOHHBIX KATOAHBIX OJIOKOB M CIUIABJICHHWEM YKAa3aHHBIX CETMEHTOB C
YTJIEPOACOAEPIKALIUM KAaTOAHBIM MaTepHa oM NMpU BUOPO(HOPMOBAHHS HECIEUEHHOTO KaTona
niepe; 00KUroM U rpaduTH3ALUEH.

13. Kartomsbeiii Onmok mo m. 12, xapaKTepH3YIOLIMICS TeM, YTO MPEIBAPHTEIHHO
W3TOTOBJICHHBIC HECTIEUEHHBIE CETMEHTHI MOJIyUeHbl U3 KOMITO3UIIMOHHON MacThl, COAepIKaIeit
10-90 mac.% noporka 6opuna metania, Takoro kak TiBz, HfB2, ZrB2, CrB2, WB2 wiu noporika
kapbuna orHeymopHoro wmetamia, Takoro kak SiC, Cr3Cz, B4C, TiC, wm ALOs wu
yTJIePOACOAEpIKALINE MAaTEePHAIIbI, TAKHE KaK YAaCTULIBI KOKCA M CMOJIA, CITy’KaIlast CBSA3YIOIIHM.

14. Karonueiii 610k mo mm. 12 unm 13, XxapakTepu3yrOIUNACS TeM, YTO MPEIBAPUTEIHHO
U3TOTOBJICHHbIE HECIEYEHHbIE CEIrMEHThl HMEIOT OCTPOKOHEUHYI0, 3HUr3aroo0pasHyro,
KOHMYECKYI0 WIM TNHPAMUIAIBHYIO CTPYKTYpPYy IOBEPXHOCTH HA CTOPOHE, CIUIABJIEHHOH C

yIIEPOACOAEPIKALIUM KAaTOIHBIM MATEPUATIOM.
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