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OBWAA XAPAKTEPNCTUKA ANCCEPTALUN

AKTya/lbHOCTb paboTbl. Kak oTmevaeT [pe3ngeHT Pecny6nmku
Y36eknctaH B CBOEM npom3BefeHMM «Halwa rnaBHas 3afayva - fabHelllee
pasBUTME CTPaHbl M MOBbILLEHNE 6/1aroCOCTOAHMSA Hapoga» HeobXxoAMMO 0coboe
BHMMaHWe YOenaTb COXPaHEHWIO KayecTBa X/OMKa-Cbipua - LIEHHOro HapogHo-
XO03MCTBEHHOI O CbIPbsi, KOMMIEKCHO MOZEPHU3NPYS TEXHOIOMMYECKIE NPOLLECCH,
HauMHaa OT MoceBa, BO3Ae/biBaHMSA, cOopa, NepepaboTky A0 NONYYeHUsS FOTOBOM
TEKCTU/IbHOM U MPOL0BO/IbCTBEHHOM NMPOAYKLNN.

KauectBO ¥ 3deKTMBHOCTL MalMH N MEXaHW3MOB TEXHO/OrMYeCKNX
060pya0BaHMIA OLIEHMBAETCA, NPEeXAe BCEro, HaA&XHOCTbIO WX 3IEMEHTOB U
MaTepuanoB, M3 KOTOPbIX OHW W3rotaBnnBatoTCca. OfHUM U3 BaXKHEWLINX
rnokasartesied KayeCcTBa TEXHO/IOMMYECKMX MalluH, 0becrneyMBaroWwmx ux
HafEéXHOCTb B NPOLECCe 3KChyatauun, ABMSETCA MeXaHUYeckoe CBOWCTBO
KOHCTPYKLUMOHHOIO MaTepuana, U3 KOTOpPOro 13roTas/vBalOTCA AeTa/i MaluvH U
CTabWUNbHOCTb MX 3HAYEHWA B Mpouecce 3Kcniyataumu. bnarogaps Takum
CBOMCTBAM  KOMMO3WLUMOHHbIE  MaTepuasibl  BCe LUMPe MPUMEHAIOTCA B
COBPeMEHHOM MaLUMHOCTPOEHUN.

AHanM3  COBPEMEHHOr0  COCTOSHWA  pasBUTUA  KOMMO3WLMOHHOIO
mMaTepuasioBefieHnst B Hallell cyBepeHHON Pecryb/vke Y36eKnUCTaH MOKa3blBaeT,
YTO WM3-3a BA/IOTOEMKOCTU W [Ae(MUMTHOCTM LUMPOKO M3BECTHLIX MOSIMMEPHbIX
CBA3YIOLMX W WHTPEAMEHTOB  npu  pas3paboTke  NOANMYHKLMOHANbHBIX
KOMMO3NUMOHHBIX  MOMIMMEPHBIX  MaTepuanoB U UX  (PU3NKO-XUMUYECKUX
MOANMUKaLMIA 0c060e BHUMaHME YAenseTcsd MeCTHOMY U BTOPUYHOMY CbIpbtO C
pa3paboTKOM  BbICOKOI(MEKTMBHBIX  TEXHOMOTMA MO UX MOMYYEHUO WU
MPUMEHEHMIO.

B HacTofllee BpeMsA CYLIECTBYIOT C/efytoline OCHOBHbIE MEeTO/bl
(hU3nYECKUX MOAUMDUKALUIA TeTePOKOMMNO3UTHLIX MOMMEPHBIX MaTepuasos: Y-
06/1y4eHne, 06paboTKa B 3MEKTPUYECKMX M MArHUTHbLIX MOMAX, Y/bTPa3ByKOBas
obpaboTka. Hanbonee athheKTUBHLIM Cpean Pu3nyeckux MeTo40B MoanduKaummn
KOMMNO3NLMOHHBIX MaTepuasioB ABMIAETCA Y/bTPa3ByKoBas 06paboTka.

OfHako ynbTpa3BykoBas 00paboTKa KOMMO3ULUMOHHBLIX  MOSIMMEPHbIX
matepuanos (KIMM) — 0OCTAaTOYHO CMOXHas TEXHOMOrUA, Tpedytowas 60bLmnX
3Hepro- u Tpygo3satpar. B nabopaTopHbIX YCMNOBMSAX MOXHO NoABepraTb
YNbTPa3BYKOBON  00pabOTKe  KOMMO3ULUMOHHbIE  MOKPbITUS  Ha  OCHOBE
TEePMOPEaKTUBHbLIX MOMMMEPOB B YCOBUAX XOIOAHOIO OTBEPXKAEHUA. B ycnoBumsx
ropsivYero OTBEPXKAEHUS, a Takke Npy 06paboTke KOMMO3ULMOHHBLIX MOKPLITUIA Ha
OCHOBe TEPMONACTOB 3TO MPeACTaBNsAeT OnpefeNeHHYH CMIOXHOCTb B CBS3M C
OTCYTCTBMEM YHVBepPCa/IbHOro 060pyA0BaHMs, MO3BOMIAKOLWEr0 OLHOBPEMEHHO
COBMECTUTb  TEXHONOMMYeCKMe MPOLEeCChl  (PU3MYECKON  MoauduKaumm ¢
TeMMepaTypHO-BPEMEHHbIM  PEXMMOM  (POPMMPOBAHUA  MOKPbITWA. [N
KpYMHOrabapuTHbIX U3L4eNIMIN U TEXHONIOMMYECKUX 060pYy0BaHNIA, HanpuMep, 414
pabounx OpraHoB TEXHO/MOMMYECKMX MalIMH MO repepaboTKe X/0MKa, B
4aCTHOCTU, NHEBMATMYECKNX U LLIHEKOBbLIX TPAHCMOPTepax, B HACTOSLLIEE BPEMS HE
MPeACTaBNAETCA  BO3MOXHbLIM  MOABepratb  KOMMO3UUMOHHbIE  MOSIMMEPHbIe
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nokpbitua (KIMIM) Ha paboyme MNOBEPXHOCTM [feTasieil MalVH W3BECTHbIMM
mMeToJaMun U3NYecKoin MoanhmKaLmn,

CTteneHb M3y4yeHHOCTM npobnemMbl. B HacToswee BpeMsa [LOCTUTHYTHI
onpefenieHHble yCrnexu Mo MNoBbIWEeHNIO PaboTOCMOCOBHOCTM M 3NMEKTUBHOCTM
paboynx opraHoB TEXHOJIOTMYECKMX MALLUMH MO NnepepaboTKe X/IomnKa.

OfHMM 13 Hambonee 3PEKTUBHLIX METOLOB KOMMIEKCHOIO peLleHns
Npo6/ieMbl COXpPaHeHUsi MPUPOLHOrO CBOWCTBA XJ/I0MKa-CbipLia, OCOBEHHO ero
BO/IOKHA -  LEHHOr0  TEKCTU/IbHOTO  Cbipbs,  ABMSETCA  MPUMEHEHWe
AHTUPPUKLUNOHHBIX KOMMO3ULUOHHBLIX MONUMepHbIX MaTepuanoB (AKIMM) u
NoKpbITUA U3 HUX (AKII) Ha NOBEPXHOCTAX paboymx OpraHOB MalLMH, KOTOpoe
MO3BOJIAET He TOJIbKO CYLLUECTBEHHO CHM3UTb MEXaHWYeCKyH MOBPEeX4aeMOCTb
X/I0MKa, MPefoTBPaTUTb MOXKapbl, BO3HMKAKOLWME OT WCKPbl MPU COYLapeHun
TBEPAbIX MeXaHWYeCKUX BK/IOUYEHWUA B XJIOMKEe O MeTa/lInyecKune MOBepXHOCTU
paboynx opraHoB MallVH Y HaMaTbIiBaHME XJIOMKOBbLIX BO/IOKOH, HO U MPUBOAUT K
CHVKEHWNIO 3HEPro- M MeTalIoeMKOCTW. [pn 3TOM MOBLILIAETCA CPOK CYXKOb
pabounx opraHoB MalUvH 6narofaps 3awmute OT KOPPO3UM U M3Hoca. [aHHbIM
BOMpocam MOCBSILLEHbl paboTbl 3usaMyxamenoBo Y.A., Mupsaxmegosa b.X.,
Dxannnosa H.X., Mprawesa A.A., Anmataesa T.A., XannmxaHosa T.C. u gp.

OfHaKO KOMMO3NLMOHHbIE MOMIMMEPHBIE MOKPbLITUA B HACTOSALLEE Bpems He
Haxo4AaT LUMPOKOMACLLTABHOr0 BHEAPEeHWS He TOMbKO M3-3a AeMUUTHOCTM U
[AOPOroBM3HbI  OTAE/bHbIX KOMMOHEHTOB, HO W K3-3a OTCYTCTBUA METOOB
LieNleHarnpaB/IeHHOr0 CTPYKTYpo0o6pa3oBaHUs reTepoKOMMO3UTHBIX MOKPbITWIA ANA
KpYMNHOrabapuTHbIX TEXHO/IOTMYECKMX MaLLVH.

CBs3b AnccepTalMOHHON paboTbl C TeMaTUYeCcKUMM NnaHamu HP.

Pabota BbIMOMHEHA B COOTBETCTBMM C [OCYAapCTBEHHON Hay4yHO-
TEXHMYECKON nporpaMMoin (pyHAameHTaslbHbIX uccnegosaHuini MTHTI 15-101
«Pa3paboTka  3EeKTUBHbIX  AHTUMPUKLUMOHHO -  U3HOCOCTOMKUX U
AHTMKOPPO3UOHHbLIX  3MOKCUAHBLIX  FeTePOKOMMO3UTOB  [ANA  MOKPbITUi
C/TIO)KHOKOH(UTYPALMOHHBLIX U KPYMNMHOrabopuTHbLIX TEXHOMOMMYECKUX MaLUVH
aKTUBALMOHHO - FefIMOTEXHO/IOMMYECKUM METOAOMY.

Llenib nccnefoBaHus: paspaboTka apdeKTUBHbLIX COCTaBOB 1 CNOC060B A1
NoslyyeHUss aHTU(PPUKLNOHHBIX TEeTEePOKOMMO3UTHBLIX MOKPbITUA Ha OCHOBE
MECTHOr0 MWHepasIbHOro, BTOPWMYHOIO CbIpbfl M 3HEPreTUYECKMX PECYPCOB C
OMTUMa/IbHbIMW MOBEPXHOCTHBLIMU N 0OBLEMHBIMW CBOWCTBAMMW NS CHUXKEHMS
MeXaHWYeCcKoM MNOBPEXLAEMOCTU XJ/I0NKa W MOBbILWEHNA PaboToCnoCcoOHOCTH
TEXHO/IOTMYECKMX MaLLVH.

3ajayn nuccnefoBaHuA:

- N3Yy4UTb COBPEMEHHble METOAbl CTPYKTYpOOOpa3oBaHWA MaTepuanos
LIeNIeBOro Ha3HayeHus;

- UCCnefoBaThb BMAHUE MOBEPXHOCTHOM CTPYKTYPbl reTepOKOMMO3UTHBIX
maTepuasnioB Ha aPPEeKTUBHOCTb Paboumx OpraHoB TEXHOIOMMYECKMX MaLLVH;

- WCCMefoBaTb  B/WAHME  TEXHOMOTMYECKMX  PEXUMOB  MOJYyYeHUs
reTepoOKOMMO3NTHbBIX MOKPbITUIA HA X CTPYKTYPY U CBOMCTBA;



- paspaboTatb 3P¢EKTMBHbIE COCTaBbl ETEPOKOMMO3UTHbLIX MOKPLITUA,
obecneyrBaroLe MUHUMANIbHOE MeXaHWYeCcKoe MOBPEeXAeHMe X/onKa npu ux
(hPUKLMOHHOM B3aUMOJENCTBUMN;

- OMTUMWU3MPOBATb CTPYKTYpPY, CBOWCTBA W TEXHONIOTMYECKME PEXMMDI
NOMyYeHMst TeTEPOKOMMO3UTHLIX MOKPbITUA Ha OCHOBE MECTHOIO CbIpbS W
3HEepreTMYecKnx pecypcos;

- OUEHUTb  TEXHUKO-3KOHOMWYECKYH  3(D(EKTUBHOCTb  Pe3y/ibTaToB
NPOBeAEHHBIX UCCIeA0BaHNIA.

O6beKT uccnefoBaHUA: TeTeEPOKOMMNO3NTHbIE MaTepuanbl A5 MOKPbITUAIA
pabounx opraHoB TEXHOOMMYECKMX MalUMH MO rnepepaboTke X/IonKa Ha OCHOBE
TEPMOPEaKTMBHOIO  3MOKCMAMAHOBOIo  ceAsywowero 3-20, BKAKOYAKOLWErNO
nnactugukartop anbytungtanatr (AbP), oTBepauTeNb NOMMITUIEHNONMAMUH
(M3MA), cTpyKTypoobpasyroLWmnini areHT 13 MeCTHOro MPOMbILLIEHHOrO 0TX0A4a
raccunonioorr cmosnbl (FC); HarnofHUTENS MU CAY)KWUNU  MECTHblE  MUHepasbl
Pa3IMYHOM [AMCNEPCHOCTU: AHIPEHCKUA Kao/IMH, WUMEKOLLMIA MPOMbILLIEHHbIN
BbIMYCK, a TakXKe KoMTawCKuMii BONaCTOHUT. B KauyecTBe KOHTPTENa UCMo/b30BaH
xnonok-cbipew, C 65-24 nepBoro copra py4yHoro céopa.

MNpeameT wuccnefoBaHWA: BbiSBneHWe MexaHW3Ma BNAHUA CTPYKTYP Ha
(M3MKO - MexXaHU4eckne W TPUOOTEXHWYECKME CBOCTBA ETEPOKOMMO3UTHBIX
MOKPbLITUIA, (POPMMPOBAHHBIX TENIMOTEXHOMOMMYECKM CMNOCOOOM, a TakkKe OLEeHKa
MEXaHNYeCKO NMOBPEXLAeMOCT X/I10MNKa.

MeToabl nccnefoBaHUA W IOCTOBEPHOCTb  MOJTYYEHHbLIX Pesy/ibTaToB:
CTpYKTYpHbIA, TEPMOMEXAHNYECKUIA N TEPMOrPaBUMETPUYECKUIA METOAbl aHaNn3a, C
MCMO/Mb30BaHMEM  COBPEMEHHBLIX OMTUYECKUX  3MIEKTPOHHBLIX  MUKPOCKonoB, WK-
CMEKTPOCKOMNMK, MPO(UIOMETPUPOBAHNS U TPUOOMETPUPOBAHMS.

J0CTOBEPHOCTL MOJMyYEHHbIX Pe3ynbTaToB WUCCNefoBaHWsA 0becrneynsasiachb
MCMONb30BaHNEM  CTaHAAPTHbIX  OOLLEM3BECTHbIX  METOA4OB,  CpPaBHEHUWEM
MOMYYEHHbIX Pe3yNbTaTOB  aHa/lOrMyYHbIMK [JaHHbIMU APYrUX W1cCnefoBaTenen,
MalUMHHON 06pabOoTKON pe3ynbTaToOB  3KCMEPUMEHTOB C  MCMO/b30BaHMEM
KOMMbIOTEPHOIN TEXHO/IOTNMN.

MnoTte3a wuccnegoBaHusa:  Pa3paboTka M MPUMEHeEHWe  HayyHO
000CHOBaHHbIX HOBbIX HETPAAMLMOHHBLIX TEXHO/IOTMYECKMX MEeTOAOB W CPeAcTB
MOAN(IMLMPOBAHMSA KOMMNO3ULUMOHHBLIX MaTepuanoB C MCMNO/b30BaHMEM MECTHbIX
NPUPOAHBLIX,  MaTepUaibHbIX, 3HEPreTUYECKUX PecypcoB U  BTOPUYHOIO
MPOMbILUIEHHONO  Cbipbsi  PaCLUMPUT  ACCOPTUMEHT  HOBbIX  3(EKTUBHbBIX
MaTepuasioB 414 NMPUMEHEHMUA B MaLLIMHOCTPOEHUMN.

OCHOBHBbIE MOM0XEHWSA, BbIHOCUMbIE Ha 3aLLUNTY:

-MPe/I0XKeHHbIE HOBbIE CMOCOObI CTPYKTYPO06pa3oBaHNs reTePOKOMMO3UTHBIX
MOKPbITUIA aKTUBALIMOHHO - Fe/IMOTEXHOIOMMYECKUM METOLOM;

-paspaboTaHHbI aKTMBALWOHHO - Fe/IMOTEXHO/IOrMYECKUIA METOA, 4151 NOJTYYEHMS
reTePOKOMIMO3UTHLIX  MOKPbITUA € TpebyeMbiMUA  (DU3UKO-MEXAHNYECKUMN 1
TPUBOTEXHNYECKMMI CBONCTBAMU;

-yCTaHOB/IEHHbIE 3aKOHOMEPHOCTU CTPYKTYpPO0Opa3oBaHMs reTepOKOMMO3UTHBLIX
3MOKCUAHBIX MOKPLITUR, (POPMMUPOBaHbIX aKTMBALUWMOHHO - TeMOTEXHOMOMMYECKM
METOAO0M;



-pa3paboTaHHble COCTaBbl W CBOMCTBA Pa3/IMYHbIX aAHTU(PUKLMOHHBIX 1
aKTUBALMOHHO - M3HOCOCTOMKMX TeTePOKOMMO3UTHBIX MOKPLITUIA HA OCHOBE MECTHbIX
MVHEPAsIOB 1 BTOPUYHOIO CbIpbS;

-pe3ynbTarbl  CTEHA0BbIX
reTepOKOMMO3UTHBIX MOKPbITU
re/IMOTEXHO/IOMNMYECKM CrIOCOBOM.

HayuHass  HOBM3Ha.  Bnepsble  NpPeiokKeH  HOBbIA  aKTMBALMOHHO-
re/IMOTEXHOMOMMYECKMIA  METO/, 06ecreuvBatoMiA - pauyoHa/IbHOE  UCMOJIb30BaHMe
MECTHbIX MaTeprasibHO-3HEPreTUYECKNX PECYPCOB, TpebyeMoe CTPYKTYPo0obpa3oBaHue 1
AHTU(PUKLUMOHHO - W3HOCOCTOMKME CBOWCTBA KOMMO3ULMOHHBIX MOKPLITWIA  As
KpYMHOrabapmTHbIX paboumx noBepxXHOCTEN TEXHOMOMMYECKMX MallVH Mo nepepaboTke
X/IONKa.

BbisiBNeHbl [J0fieBble M AOMUHUPYIOLME 3HAYEHUS HamoNHUTeNen u3
MECTHOI0 MUHEePasIbHOTO CbIPbA - KAO/MHA WU BOMNACTOHUTA MPU UX OTAENIHOM U
COBMECTHOM BBefEeHVMM B KOMMO3MUUWM Ha (PYHKUMOHa/IbHO BaXKHble CBOMCTBA
reTepoOKOMMO3NTHbBIX MOKPbITUIA.

KonnuectBeHHO M KayeCTBEHHO  0OOCHOBaHa  Le/1ecoobpa3HOCTb
MCMO/b30BaHNA MECTHOrO MWHepasia Kao/iMHa pPas/IMyHbIX MapoK, WMeoLLas
MPOMbIL/IEHHbIA BbINYCK W €ro O0TXO0AOB, CYLIECTBEHHO OT/IYatoWmUXca Mo
XUMUYECKOMY W AWCMEPCHOMY COCTaBy B KauyeCcTBe HarofHUTens 44
reTepoOKOMMO3NTHOMO MOKPbITUA MALLMHOCTPOUTENIbHOIO Ha3HaYeHus.

[MoKa3aHo, YTO CONIHeYHas 06paboTKa reTePOKOMMO3UTHBIX MOKPLITUIA NpW
BBEAEHUN HarMo/IHUTENA Kao/MHA CywecTBeHHO nosbiwaeT (30-50%) ux
(hYHKUMOHA/IbHO BaXKHble MeXaHU4ecKune CBOMCTBA (MUKPOTBEPLOCTb, YAAPHYIO U
afire3NoHHY0 MNPOYHOCTb), a MpW BBEAEHWM BOMIACTOHUTA 3TWM CBOWCTBA
N3MEHSAOTCA HECKO/IbKO MeHbLUe (15-20%).

YCTaHOB/IEHO, YTO MeXaHOaKTMBMPOBAHHbIE MEeCTHble MWHepanbl -
AHIPEHCKUIA KaonnH 1 KOMNTaLWCKNIA BONNACTOHUT - ABNAOTCA 3PHEKTUBHBIMM
HamoNHUTEeNAMWU, a rOoCCUMNOJIOBaA CMO/ia XOPOLIMM CTPYKTYpoOo6pasyroLwum
areHToM npu paspaboTke aHTUPPUKLMOHHBIX C X/TOMKOM-CbIPLOM 3MOKCULHbIX
reTepPOKOMMO3UTHbBIX MOKPbLITUA, (hOPMUPOBAHHbIX aKTMBaLMOHHO-
re/MOTEXHOTIOTMYECKM METOAOM.

[Moka3aHO, YTO paBHOMepHOe pacrpefeneHne HanosHUTeNel No 06bEMY
reTepOKOMMO3UTHBIX 3MOKCUAHbLIX MOKPbLITUA MOXET ObiTb AOCTUIHYTO MNpw
COBMECTHOM  MeXaHOaKTMBMPOBaHWW  BOMACTOHWTA C  MpeaBapuUTEe/bHO
N3MeNIbY4€HHbIM  NOMINITUIEHOM B ONPefefiéHHbIX  COOTHOLUEHMAX B
3aBMCMMOCTM OT BA3KOCTU CBA3YIOLLEro.

BbIiBNEHbl KO/IMYECTBEHHbIE BUAHUA apMUPYIOWMX W CMasblBaKOLLMX
3()(heKTOB HaNO/IHUTeNEN BONTACTOHMUTA U Kao/IMHa, COOTBETCTBEHHO, Ha CBOMCTBA
reTepOKOMMO3NTHLIX MOKPbITUA W, CNefoBaTe/lbHO, Ha TPUOOTEXHWUYECKMe
napaMeTpbl NpY 1UX B3aMMOAENCTBUMN C XNONKOM. [peasioKeHO KOHCTPYKTUBHOE
NPUMEHEHVEe HaMoHUTENIEN N3 MUHEPasIbHOTO Cbipbs BO/TACTOHUTA N Kao/IMHa UX
COBMECTHbIM MeXaHO-XUMNYECKUM aKTUBUPOBAHWEM npesaBapuTebHO
N3MeNbYeHHbIM NMOMUITUNEHOM M YeLlyinyaTbIM rpaduToM.

OMbITHbIX  MCMbITaHWA  Pa3paboTaHHbIX
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Hay4yHas 1 npaKTnyeckas 3Ha4UMMOCTb Pe3y/IbTaToB NUCCeL0BaHUA.

ONTUMU3MPOBaHbI TEXHONOTVYECKME PEXUMbI MEXAHOAKTMBALMM U COTHEYHOW
06paboTkn. Pa3paboTaHbl COCTaBbl psfga aHTUPPUKUMOHHO —  W3HOCOCTOMKMX
reTEPOKOMMO3UTHBIX MOKPbITUA MPU  B3aUMOAEWCTBAM C  X/IOMKOM, NPUMEHEHVe
KOTOPbIX Ha paboumx MOBEPXHOCTAX KPYMHOrabapUTHbLIX TEXHOMOMMYECKMX MaLLWH
MO3BO/INT CYLLIECTBEHHO MOBbLICUTL MX PabOTOCMOCOOHOCTL 38 CYET CHVDKEHMS CWN
TPEeHWS, 1, CNefoBaTeNlbHO, 3HEPrOEMKOCTM MaLLIMH, a TakKe UX AONTOBEYHOCTM 33 CUET
COXpaHEeHMA NMOBEPXHOCTEN OT M3HOCA M KOPPO3UK.

Peanusauna pesynbtatoB wuccnegoBaHuda. OnbITHO-MPON3BOACTBEHHbIE
NCMbITaHNA pa3paboTaHHbIX reTEPOKOMMO3UTHbLIX MOKpbITUA Ha OAO «HamaHraH
3-coOH naxta To3anaw» (HamaHraHckasd 006nacTtb) MNO3BOAMAM  YNYYLIUTb
paboToCNOCOOHOCTL  KPYMHOrabapuTHbIX  TEXHOMOMMYECKMX  060pYA0BaHMUA
(MHeBMaTMYecKue 1 LLIHEKOBbIe TPAHCMOPTEPSI).

OXWNOaeMbIl  3KOHOMUYECKMIA  3hheKT OT  BHEApPEHWUA  pe3ynbTaToB
NCCNefoBaHNA Ha NpuMmepe O4HOro TMMOBOIO OAHOGATapenHOro Xa0nko3asoja
PY3 cocTtaBuT 60/nee 130 M/H. B rof.

Anpobauma paboTbl. OCHOBHbIE MaTepuasibl AnccepTaLMn AOKNaLbIBa/IUChH
Ha Pecnyb/nMKaHCKNX Hay4YHO-TEXHUYECKMX KOH(EepeHLKMAX, NPOBOANMBIX Ha 6a3e
Tawl'TY  (2008-2011 r.r.), Ha MexXBYy30BCKOW  Hay4YHO-TEXHUYECKOM
KoH(epeHuun (r. Kapwm 2009 r.). Ha mexayHapoAHbIX Hay4YHO-TEXHUYECKMX
KoHepeHuusx, «INNOVATION-2009», «INNOVATION-2010». Pa6oTta
06CyX/[eHa M pPeKOMeHAOBaHa K 3aliMTe Ha paclUMPeHHOM Hay4yHOM CeMuHape
Kadegpbl  «TexHonorma  MeTaizioB M MartepuanoBefeHne»  MexaHUKo-
MalUMHOCTpauTeNibHOro  pakynbTeta Tawl TY, Ha CeMMHape  Hay4Ho-
nccnenoBaTeIbCKoro NHCTUTYTA «CTaHgapTunsauus, MeTposiorus 7
cepTMpMKaLna» N HaydyHOM ceMnHape pasosoro CreymanmsnpoBaHHOIo COBETA.

Ony6/IMKOBaHHOCTb pe3ynbTaToB. Mo Teme aunccepraynm
ony6nnkosaHbl 10 paboT, B TOM 4yncne 3 B XYpPHa/ibHbIX, NOAaHa 3afBKa Ha
nateHT PY3 n Ne |AP 2010.0632.

CTpykTypa 1 06beM aucceptaumun. [uccepTtaums musnoxeHa Ha 135
CTpaHMLax MalLMHOMUCHOIo TEKCTa, COCTOUT U3 BBefeHUA, 5 rnas, 3ak/4veHuns,
CnuCKa uuTupyemor nutepatypbl 13 130 HaMMEHOBaHW, W MPUIOXKEHWIA.
Copepxut 21 Tabnmuy v 18 prcyHKOB.

OCHOBHOE COAEP>XXAHVE ONCCEPTAUNIN

Bo BBefeHUM 060CHOBaHa aKTyaslbHOCTb MPO06eMbl, CHOPMYIMPOBaHbI
uenb WM 3afjayv MCCrefoBaHUs, OTMeYeHa HayyHas HOBM3HA W MpaKTU4ecKas
3HA4YMMOCTb pPaboThl.

B nepBoi rnaBe W3y4yeHO COCTOSHME BOMpPOCa MO MPUMEHEHWIO
AHTU(PUKLMOHHBIX ~ MaTepnanoB B  paboumMx opraHax TeXHOJOrMYecKmx
0bopyoBaHMiA  XJ/lonkKonepepabaTbiBaOWMX NpeanpusaTuiA.  MNpoaHanM3npoBaH
PernaMeHTMPOBaHHbIA TEXHONOMMYECKMIA NPOLLECC MepepaboTKN XNonKa-cbipua
BblsiB/IEHbl OCHOBHble W Creyuguyeckne HefocTaTKuM paboumx MOBEPXHOCTEMN
TEXHOMOMMYECKMX MalivH. 3BECTHO, YTO 3TV HEeAO0CTaTKM MOXHO NMpPeaoTBpaTuTb
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NMPUMEHEHMEM MOJIMMEPHbIX M KOMMO3ULUMOHHBIX MOKPbITMA. CnefyeTt, OTMETb,
YTO KOMMO3ULUMOHHbIE MOSIMMEPHbIE MOKPbLITUA Ha OCHOBE TPaLMLUOHHbIX
HanoNHWUTENIEN W NPOMbILIEHHbIX MOSIMMEPOB  Ae(UUUTHBI U Ba/IlOTOEMKW.
[Mo3TOMy, HECMOTPSA Ha PAL NPerMyLLecTB MO 3KCMayaTalMOHHbIM CBOWCTBaM,
KOMMNO3NLMOHHbIE MO/IMMEPHbIE MaTepuasbl U MOKPbITUA Ha WX OCHOBE He
Haxo4AaT LUMPOKOro BHeAPEHMS.

B cBA3XM C 3TMM BO3HMKaeT He0OXOAMMOCTb pa3paboTKM IPGPEKTUBHBIX
COCTaBOB Ha OCHOBE MECTHbIX CbIPbEBbIX PeCypCcoB COBEpPLUEHCTBOBAHMEM
TEXHO/IOTUWN UX MOMYYEHUS.

Ana  KpynHorabapuTHbIX W3LeNMA WU TEXHOMOTMYECKUX COOPYXKEHWIA,
Hanpumep, paboumx opraHOB TEXHOJIOTMYECKMX MaLUMH MO nepepaboTke X/10MkKa,
C/IOXXHON KOHUrypaumein nx paboymx NOBEepXHOCTEN, B HACTOSLLEE BPEMSA He
npeacTaBnseTcs BO3MOXHbIM noasepratb KM Ha NoBepXHOCTM AeTanein paboumx
OpraHoB MalUVH M3BECTHbIMWU MeTofamu (PU3nYecKon Mogudukaumn. B gaHHOM
cfydyae Hambonee 3MMPEKTUBHbIM METOAOM MOAMMMKALMMA ANA  MOBbILLEHUS
aKCMNyaTalMOHHbIX CBOMNCTB KOMMO3MLUMOHHBIX MATePUaioB M NOKPLITUA MOXET
ObITb renmMoTexXHonornyeckas 06paboTka, BKIOYAKOLWASA KaK MOHU3MPYIOLLME, TaK
1 TENNOBble 3PQEKTbI NPN CTPYKTYPOOOPa3oBaHUM.

Ha ocHOBe npoBeAéHHBbIX UCCNefoBaHMA CcopMynMpoBaHa Uenb W
OrpegesieHbl 3a4a4m NccnefoBaHuns.

BTopasa rnaBa aucceptaumy MoceslleHa BblIOOpYy 00bEKTA U METOAUKM
nccnefoBaHnsd, B TOM 4ucie OOOCHOBAHWMIO Te/IMOTEXHO/IOMMYECKOro MeToja
06paboTKM reTePOKOMMNO3UTHbIX MOKPbITUN.

B T1abnuue 1 npefcTaB/ieHbl OCHOBHble MaTepuasibl, BblOpaHHble [N
nccnefoBaHuim.

Tabnnua 1
MaTepuasbl, BblOpaHHbIe /15 reTePOKOMMNO3UTHbLIX MOKPbITUIA
9]

e HavmeHoBaHve matepuana | [OCT mwm TY Mpumeuarne

AnokcugHaa cmona (34-20) | TOCT 10587-72 | TepMopeakTUBHOE
CBA3YHOLLee

Aneytungranar (A5D) FOCT 8728-76  |[MnacTudukaTop
["accunonosasa cmona Tsh 86-38:2001 |CTpyKTypo0o6pas3oBaTe/ib
[MonuatuneHnonMamuH TY 6-02-594-70 |OTBepauTenb
(M3riA)
MpathuT (NNAaCTUHYATbINA) FOCT 44404-88 |HanonHutens (d<20 MKwm)
KaonunH (AHrpeHcKmit) O’z DSt 1056:2004 |HanonHuTenb (d<20 MKM)
BonnactoHuT (KonTallickuin) HanonHuntens(50<d<100MKm)

Bbi6op ceasytowero 3/-20 06ycnoBfeH Tem, YTO OH ABMSAETCA OAHUM M3
Hanbo/ee TEXHOMOMMYHBIX NOIMMEPOB AN MOMYYEHUS 3a/IMBOYHbIX KOMMayH/0B
N MNOKPbITUA M3 HMUX METOAOM XOJIOAHOrO OTBepXKAeHus. VIMeeT [OCTaTOYHO
BbICOKME (DU3NKO-MeXaHNYeCKMe CBOMCTBA, OCOOEHHO aAre3MoHHYH MPOYHOCTL K




CT/lbHbIM MOBEPXHOCTAM, UTO OYEHb BAXHO A/ 06ecrneveHns TpedyemoMn
[,0/TTOBEYHOCTM.

B kauecTBe HarosiHuTenein BblbpaHbl Npoaykumn OO0 «AHIpeH KaonnH»
NMEIOLLMIA MPOMbILLIEHHBIN BbINycK: AK®-78, AKC-30, AKT-10 1 otxog AKO-1.

3T mapku npopykumm OO0 «AHIpPeH Kao/IMH» OT/IMYAKOTCA XUMUYECKAM
M QUCMEPCHbIM COCTaBOM, YTO MO3BOJISET NOMYYUTH MOKPLITUA C ONTUMA/IbHOM
CTPYKTYPOI N TEXHNKO-3KOHOMUYECKNMM NMOKA3aTeNAMU.

Bbi6op HanosHUTeNs BOJMINMACTOHWTA CBA3aH C TeM, 4YTO Wrosibyaras
CTPYKTypa  [aHHOr0  MEeCTHOro Cbipbfl  UrpaeT BaXHYH po/b  Npu
CTPYKTYPOO6pa3oBaHn, peannsys apMupytowmnin apgexT.

B uensx 3SKOHOMMM [OPOrocToAMX W Ae(UUUTHBIX KOMMOHEHTOB
KOMMNO3ULUMN 419 MOMYYEHUS TeTepOoKOMMNO3NTOB Oblnl MCMO/b30BaH Ky0OoBbIi
OCTaTOK MepepaboTKyM XI0NKOBbIX CEMSAH Ha Macso - raccunonosyto cmony (IMC).

Pun3MKO-MeXaHNYECKMe CBOMCTBA NMOKPLITUIA ONpesensv 06Len3BeCTHbIMU
CTaHZapTHbIMU MeTodaMun. CTPYKTYpHble U3MEHEHNS MOBEPXHOCTU MOKPLITUIA Y
BO/IOKHa um3ydann metogamm ontuyeckon (MWH-8, MBW-6) M 3n1eKTPOHHOM
Mukpockonun  (POM-1002). MexaHu4yeckme CcBOCTBa  (MMKPOTBEPAOCTD)
nccnegosam ¢ nomowbrd  MMT-3 - MaaTHUKOBOro npubopa M3-3,
TepMOMEXaHNYEeCKMe CBOWCTBa MaTepuasioB MOKPbITUA — Ha [fepuBaTorpage
Q-102, aare3voHHYHO MPOYHOCTbL — Ha paspbiBHOW MawuHe FO1, ypapHyto
NPOYHOCTb — Ha YCTaHOBKe Y-4,

[ncnepcHbli aHann3 MWHepasibHbIX HanosIHUTeNen, KakK
MeXaHOaKTUBUPOBAHHbIX, TaK M 6e3 MexaHOaKTMBauuuy MPOBOAWAN Ha npubope
cucTtembl aHaimsa pasmepa yactuy SediGraph 5100 dgpupmbl MICROMERITICS
INSTRUMENT CORPORATION.

Ona  mnccnefoBaHWa  TPUOOTEXHUYECKMX CBOWCTB  FETEPOKOMMO3UTHBIX
MOKPbLITUA BblbpaH cTaHAapTHbI meTofd MTOCT 23.223-85 «MeTog onpeaeneHuns
TPUOOTEXHUYECKNX CBOMCTB KOHCTPYKLUMOHHBLIX MaTepuaioB C BOJIOKHUCTOM
mMaccoi». B KayecTBe KOHTpTena MCMofb30BaH CPEeAHEBOSIOKHUCTBIA XI0MOK
cbipel, C 65-24 nepBoro copTa, BnaxxHocTn 8-12 %, 3acopeHHocTn 1-3 %.

CTeHOOBble UCCNEAOBaHNA MO OLUEHKE OTHOCUTE/IbHOW MeXaHWU4ecKou
MOBPEXAeMOCTN XJIOMKa MPOBOAWINCE COrMIaCHO MPeAsIOXEHHONW MeTOAMKe
3namyxameioBoi Y.A C UCMO/Mb30BaHMEM CTaHAapTHOMo MeToga WM AMCKOBOrO
TpnbéomeTpa no NOCT 23.223-85.

CyLHOCTL MeToAa COCTOUT B TOM, YTO TPEHMA BOJIOKHUCTOrO MaTepuana
OCYLLECTB/IAKOT Ha paboyein (ropu30oHTa/IbHON) MOBEPXHOCTU AMCKOBOrO 06pasua
(puc. 1) n3 nccnegyeMoro matepuana npu psge 3afaHHbIX 3HAYEHWIA AaBMeHUs p
NPMXKMMa U CKOPOCTU U CKOJIbXKEHUA, W3MepA0T 3HAUYEeHUA CW/bl TPeHus,
TemnepaTypy obpasua 1 3MeKTPOCTaTUYECKOrO 3apsafa Ha BOSIOKHUCTON macce, Mo
KOTOPbIM CyAAT 0 Avana3oHe AOMYCTUMbIX 3HAYeHWIn P 1 U U PaboTOCNOCOBHOCTM
MCMbITbIBAEMOr0 MaTepuana.



Puc. 1. ®otocHUMKM Tpubometpa (@) M nyxosblgeneHna (6),
obpaszoBaBLUerocd rMpuv MHOIFOKPaTHOM (DPUKUMOHHOM B3auMOAENCTBUN
XI0MKa ¢ MeTa/I/INYeCKO MNOBEPXHOCTbLIO

CornacHo npef/iaraeMoil  MeTofuke  PMEKTUBHOCTb  aHTUPPUKLMOHHBIX
MaTepuasioB He TO/IbKO OLEHMBAETCA C MUHUMASbHBIMA 3HAYEHUAMU KO3PULIEHTA
TpeHust (f) 1 OTHOCUTENBHON MeXaHMYECKO NoBpeXxaaemocTi (Oo), B 3aBUCUMOCTU OT
(bakTopa pU, HO K TpebyeT y4yéra TakMX (aKTOpPOB, Kak MUKPOTBEPAOCTL (Hw)
MOKPbITUIA, MHTEHCUBHOCTb IMHEHOIO M3HawwmBaHua (1), CpeHss BbICOTa HEPOBHOCTY
npupaboTaHHoW MoBepxHOCTU (R;), TO eCcTb C 6O/MbLUMM KOMMYECTBOM (haKTOPOB,
TPebYHOLLIMX KOMIM/IEKCHOW OMTUMM3aLN.

Pe3ynbTaTbl  3KCMEpUMMEHTa MNOABEPrainCb MalUMHHON 06paboTke C
NCMO/Ib30BaHNEM  CreuMasibHO  pa3paboTaHHbIX  KOMMbKOTEPHbLIX  MPOrpamMm
Ne DGU 01172.

Ona  ¢opMupoBaHUA  MOKPbLITUIA  rennoobpaboTKON  3KCMNEPUMEHTHI
NMPOBOAWUCL B aBrycTe Mecsue B YCMOBUSAX . TallkeHTa Mpu Temnepartype
Bo3ayxa B TeHM 30+2 u 42+2 °C B OTKPbITOM MECTHOCTW. VHTEHCMBHOCTb
eCTEeCTBEHHOW CONMHEYHOI paauaLmi cocTaBuna 710-750 BT/m2,

TpeTba rnaBa [AuccepTauuMy MOCBSALLEHA TEOPETUYECKUM  OCHOBaM
CTPYKTYpOO6pa3oBaHUs  reTepOKOMMNO3NTOB W 0OOCHOBaHMIO  MeToda WX
CTPYKTYPHOIA MoAumKaL MK, 3yyeHbl TeopeTnyeckue OCHOBbI
TEPMOAMHAMNYECKOA  COBMECTMMOCTM  TETEpOKOMMO3MTOB M BblOpaH
COPOLMOHHbBIA MexaHU3M /11 OLEHKN CTPYKTYpoo6pa3oBaHUS KOMMO3ULMOHHbIX
mMaTepuasios ¢ 1CMob30BaHNEM MECTHOTO ChbipbA 1 OTXO4O0B NPOU3BOACTBA.

[MpoaHann3MpoBaH NPOLECC U3MeSIbYeHNS MUHEPASIbHOIO CbipbA C MO3ULUN
aKTMBALMOHHO - TEXHO/IOMMYECKOM MEXaHNKN. ITO MO3BO/INIO0 060CHOBATbL BbIOOP
Y[ApHO - pacKa/ibIBaIOLLErO - UCTUPAIOLLEr0 MeToAa U3Me/IbYeHNs MUHepPasIbHOro
Cblpbst AHIPEHCKOro KaonuMHa 1 KonTalcKoro BofnacTOHUTa, W, CNnefoBaTesbHo,
OCYLLieCTB/IEHMNE 3TOr0 Ha AMCCMEMOPATOPHON YCTaHOBKE.

B 4eTBEpPTOM rnaBe NPUBOAATCSA pe3ynbTaTbl WCCNEA0BaHUSA BAUAHWS
COAEPKAHUA  MWHEPIbHbLIX — HanoONHWUTENE W PEXMMOB  aKTUBaLWOHHO-
reIMOTEXHONOMMYECKOro MeToa Ha CBOMCTBA reTePOKOMMO3UTHBLIX MOKPLITUN.

N3 pe3ynbTaToB aKcrepumeHta (Tabn.2) BWMAHO, YTO  3MNOKCUAHbIE
KOMMO3NLUMOHHbIE  MOKPbLITUA,  HAMO/IHEHHbIE  AHIPEHCKAM  Kao/IMHOM, He
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YyCTYynalT Mo (PU3NKO-MeXaHUYECKUM, TPMOOTEXHUYECKMM CBOWCTBaM W
MOBEPXHOCTHbIM CTPYKTYPHbIM MapaMeTpam npu PpUKLUOHHOM B3auMOAeCTBUN
C XJI0NKOM, TPaANLMOHHBLIM HAaNOHUTENEM.

Mpn 3Tom crnegyeTr OTMETUTb, 4TO, 4YeM O6ONblUe pasmMep yYacTuy,
Hano/IHUTeNs, TeM flyylle CTPYKTYPHO - TEPMOAMHAMUYECKME 1 TprbonapameTpbl
KMM c¢ xnonkom. B yacTHOCTW, BenuumMHa dp CYLECTBEHHO YMEHbLUAEeTCA C
POCTOM pasmepa 4acTuL, HanoNHWTENs W HabMOAaeTca MeHee WHTEHCUBHOe
yBenmueHne R, B npouecce nNpupaboTKM MO CPaBHEHMIO C €€ WUCXOAHOM
Be/iMunHON.  CyLLeCTBEeHHOe YBe/IMYeHWE KakK MUKPOTBEPAOCTM, TakK MU
afire3MOHHOM MPOYHOCTU MOKPbITUIA C YBENIMYEHWEM COLEPXKaHUS HamnoONHUTENA
ANA BCeX BWAOB [AMCMEPCHOCTW, CBUAETENbCTBYET O XOPOLUE COBMECTUMOCTU
Kao/IMHa C 3NOKCUAHbIM CBA3YHOLWNM (Tabn.2).

Tabnnua 2
DU3NKO-MeXaHNYeCKNE N TPNOOTEXHUYECKIE CBOMCTBA SMOKCUAHBIX
KOMMO3MLMOHHbIX MOKPbITUIA MPU PasINYHbIX COAEPXKaHMUAX KAO/TMHOBOIO

HanoIHNTENS
Bua nokpbItns npu CBOIACTBa NOKPLITUIA
coZlepXKaHum Gag, MIMa | Hy, MMa | ps, Om G5 10° f So
HanoNHNTeNs, Mac.u. Kn/m?
9K-1(AKO-1) |20 32,5 225 4,5-10’
40 36,4 246 1,1-10° 1,85 0,28 | 0,34
60 35,2 266 1,1-10°
IK-2 (AKT - 10) |20 32,5 225 4,5-10’
40 36,4 246 1,1-10° 1,85 0,29 | 0,34
60 35,2 266 1,1-10°
9K-3 (AKC-30) |20 33,4 214 5,5-10’
40 38,2 225 6,8 -10° 1,88 0,29 | 0,35
60 36,3 251 3,2-10°
IK-4 (AKF - 78) |20 32,5 195 7,8-107
40 36,2 210 8,4-10° 2,19 0,29 | 0,36
60 35,4 231 5,5-10°

BeeneHne HanonHutena AKO-1, otxoga OOO «AHIpeH Kao/iuH» B
ANOKCUAHYHO KOMMNO3nuuio B Konnyectee 40-60 mac.y., He TO/IbKO Croco6CcTBYeT
COXPaHEHMIO TMPUPOLHOr0 KayecTBa X/10MKa, HO WM MO3BOMSET CYLLECTBEHHO
CHU3UTb CTOMMOCTb KOMMO3ULMOHHbIX 3MOKCUAHbIX NOKPbITUIA B 1,5-2 pa3sa, uTo
OYeHb BXKHO /151 LUMPOKOMACLUTabHOro BHeAPEHNSA B Ka4eCTBe aHTU(PUKLMOHHO-
N3HOCOCTOMKMX TMOKPbITUA B paboumx opraHax MalimMH W MexXaHW3MOB
XfionkorepepabaTbiBaroLLelt NPOMbILLIEHHOCTY.

MpefAcTaBNAN0 WHTepPeC NPOBEeAeHME WCCNef0BaHWUA BIVSHUS PEXMMOB
MexaHOaKTUBaumMy Ha CTPYKTYpy M CBOWCTBa AUCMEPCHBbIX CUCTEM, KOTOpble
NpoBOAMMNCL Ha  [AMCMEMOPATOPHOW YCTaHOBKe, pean3ytolled  yaapHo-
pacKasblBatoLLMI - UCTUPAIOLLNIA 3QdeEKT.
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13BeCTHO, 4TO pe3ynbTartbl MeXaHOaKTMBaLUW 3aBUCAT OT OCHOBHbIX
PEeXMMOB pPaboTbl AMCMeMOPATOPHOM YCTAHOBKW. 3a30p Mexay paboyunmu
anckamy nameHsetcs ot 0,02 4o 2 MM U KOIPMUNEHT 3aNONIHEHUA MOXET
ObITb pasHbiM oT 0,1 go 0,9 B 3aBMCUMOCTU OT 06bEMa o0bpabaTbiBaeMOW
maccbl. Bapbmpya aTuMu napameTpaMmy YCTaHOBKM, MOXXHO MONYYUTb pasHble
()pakuMOHHbIE COCTaBbl MMHEpPasioB B 3aBUCMMOCTM OT BPEMEHN 06pabOoTKM Ha
ancmemo6paTope. Mpuyém, yem 60nbLUe KOIPMULNEHT 3amn0/IHEHUSA N A0/bLue
Bpemsi 06paboTKN, TeM MeHbLLUE pasMep MeXaHOAKTUBUPOBAHHbLIX YacTuL, Npwu
MOCTOSHHOM 3a30pe MeXAay paboynmn AUCKamu.

BwmecTe C TeM cneflyeT OTMETUTb, YUTO Hambosee ONTYMa/IbHbIE PEXXNMbI HA 3TOW
YCTaHOBKe YCTaHOBWTb [OCTAaTOYHO C/IOXKHO. B 4aCTHOCTWM, MENKO3epHUCTBIA KaosMH
(d<10-20mMkm) mapok AK®-78 n AKC-30 He shdhekTMBEH M3-3a HE3HAUMTESLHOIO
M3MEHEHNA pa3Mepa 4acTul, MO BpeMeHW, a KpynHble MuHepanbl (d>1-3mm), B
YaCTHOCTW, KOHLeHTpaT KOWTaLLCKOro BO//IaCTOHUTA TPebyeT 60/bLUMX 3HEPro- U
TpyAo3aTpar. YunTbiBad 3TO M BbICOKYHO cebecTommocTb, AKD-78 n AKC-30 Hamm
ObI/IN UCK/THOYEHbI U3 Ja/IbHENLLIEr0 UCCef0BaHu.

[Mo3TOMY Mbl UCXOAWM U3 TOr0, YTO Hamnbonee 3PPEKTUBHbIE PEXUMbI
YCTAaHOBKM KaK MO 3HEpPreTMYecKum, Tak U MO TPYAOBbIM 3aTparam, npexae
BCero ornpefensieTca BeNMYMHOW paboyero 3asopa, YycCTaHaB/IMBaEMbIM B
3aBMCUMOCTM OT MaKCMMa/lbHOro pasmepa MCXOLHOTO ChIpbA.

Takum 06pa3oM, Kak M0 TEeXHONOrMYecKMM, TaK W MO TeXHWKO-
9KOHOMMYECKMM  COOGpakeHMsiM  Oblna  onpedeneHa  LenecoobpasHoCTb
ncnonb3oBaHna HarosnHuTenein AKO-1, AKT-10 1 Bo/inacToHMTa C OTHOCUTE/TbHO
6oMbWIMMK pa3MepaMn 4acTul, a B AasibHeilemM Oblv NPoBeAeHbl CTEHAOBbIE
nccnefoBaHKsA NO ONpeseneHno X NOBPEeXJatoLLLEe COCOOHOCTH.

Ona  atoro  O6bIIM NOKPbITbI  AWCKOBble  06pasubl  YCTaHOBKA C
pa3paboTaHHbIMKM  aHTUPPUKLMOHHLIMA  KOMMO3ULUMOHHLIMU  NMOUMEPHbLIMU
MOKPLITUAMMW, MOSYYEHHBIMU aKTUBALMOHHO - Fe/IMOTEXHO/IOTMYECKMM METOLOM.
Ha pucyHke 2 npefcraBfieHbl  W3MEHEHUS  MOBEPXHOCTHbIX  CTPYKTYP
pa3paboTaHHbIX TMOKPbITUA W  Ha PUCYHKe 3 - cClefbl  MeXaHWYecKoW
MOBPEXXAaeMOCTM X/I0MKOBOIO BOJIOKHA.

Puc. 2 K3MeHeHMEe MNOBEPXHOCTHOW CTPYKTYpbl (X50) 3nOKCUAHbIX
NOKPbITUIM, HAaNO/IHEHHbIX KaonuHoMm AKO-1, AKT-10 (a, 6) n 011aCcCTOHUTOM
(B) nocne npmnpaboTKn B TeyeHme ogHoro Yaca (pu =0,05 MIMa-m/c)
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a) rNy6yHHbIE MMKPOPE3bI C OCTPbIMI BepLLMHaMK YacTuL, HarnonHuTens AKO-1;

0) cnefbl NCTVPaHNA PaCLLENAKOLLMXCA YacTuL, KaomHom AKT-10;

B) Cnefbl NiacTUYecKoW fgeopMauuy € TBepAbIMM  YacTULAMM - HaroIHUTENs
BO/11aCTOHUTA.

Puc. 3 3OneKTPOHHO-MWKPOCKOMUYECKME CHUMKW Pernsink BOJIOKHA C
XapakTepHbIMY BUgamu nospexxaeHns (x5000)

Pe3ynbTatbl MCC/ef0OBaHUA MOKasanW, 4TO apMupyrowmin adgekT
BO//acToOUTa  peanunsupyetca npu  ero  uronbyaton ¢opme, Korga
KOa(hpuumeHT aHmsaTponum pasmepoB 1/b=2. A BblbpaHHbIN Hamu
BOMNIACTOHUTOBbLIN  KOHUeHTpaT 50<d<100 MKM wuMeeT KO3PHULNEHT
aHusoTponun pasmepom 4-4,5, 4YTO O0UYEHb BaXHO AN4 peannsaymn
MronbyaTorl (OPMbl BOMNACTOHMTA B KayeCTBE apMUPYIOLLEro 3fneMeHTa
3NOKCUMAHbIX  TeTepOKOMMO3WUTOB,  MPUBOAALNMX K  CYLECTBEHHOMY
MOBbILLIEHNIO  W3HOCOCTOMKOCTW, o0b6ecneymBalolleinn Tpedyemblil  CPOK
CNY>Obl MOKPbITUAM.

JKCNepMMeHTbl MoKasanu, Y4To npu ob6paboTKe Ha AUCMEMOPATOPHOW
yCTaHOBKE OTMEYeHHOro BOJINACTOHMTOBOrO KOHLUeHTpara B TedeHue 10
MWH. 06pasyeTca M3Me/IbYEHHbIM BOMMACTOHMUT Aucnepcrenn d<100 MKwM,
Mpn 3TOM KO3IPPUUMEHT aHU30TPONUN (Kay) pPa3MEpPOB 3TUX 4YacTul,
HaxoguTca B npegenax 1,0-1,5; 4yto no qopme (CTPYKType) CTaHOBUTCA
OObIYHbIM 3€PHUCTBIM Hamno/HUTeNleM W He o06/afaeT apMUpytoLen
CNOCOGHOCTHIO.

B cBasn Cc 3TMM Obll  BbiGpaH pexum  MexaHOakKTuBaLuwu
BONNACTOHUTOBOr0O  KoHuUeHTpata 30-50 cek. 3710 o06ecneymsano
aHM3aTpoOnMID pPasMepoB YacTul, BOMNacTOHUTA paBHY 2,5-3,0 npwu
pa3mepax yactuy 20<d<100 mkm (puc.4).

0N TOHKOro W3MeflbYeHUA MNOMMITUIeHA Ha AgUcMeMbpaTopHOW
yCTaHOBKe noTpeboBanocb CpaBHUTENbHO 60sblwe BpemeHu (10-20 MuH.)
006paboTKM, YTO B 4-5 pa3a 60/blUe AOCTUraeMOro ayekTa rno cpaBHeHMUIO C
MUHepasbHbIMKM  HanonHutenamu. Kpome TOro, npu  M3MeJSIbYeHUN
nonuatuneHa (M3), npn peannsaunm npouecca packanabiBaHUA U UCTUPAHUSA
BCNeACTBME BbICOKOW KOHTaKTHOW TeMmrepaTypbl, BO3HMKaOWEA nNpu
coyflapeHun 4yacTtul, noammepa ¢ pabovyMmm NMOBEPXHOCTAMM YCTAHOBKMW, Ha
pabounx opraHax Ancmembpartopa obpasyeTcs npunmnaHue
TEPMONNacTUYHOro nonmmepa TonwmHom 0,1-0,2 mm.
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Puc. 4. 3aBncumocTb KoapmumeHTa aHmsoTponmn Kay (1) pasmepoB
BO/I/1aCTOHUTOBOI0 KOHUEHTpara M ux gucnepcHoctn d (2) oT BpemeHu
MexaHoaKTuBauum AncMembpaTopHor yctaHoBKM (rnpy n=2800 06/MUH,
paboynin 3a3op 0,5 Mm)

Ona  OOCTWXKeHWs  >Kenaemoro  apgpekta € UCMOJb30BaHUEM
KPYMHOAMCNEPCHOro  BO/IJTACTOHUTa,  HamMu  MPOBOAWIUCL  CneunabHble
3KCMEepPUMEHTbI COBMECTHOM MeXaHOaKTMBaLUN BONACTOHNUTA Ha AUcMembpaTope
B TeyeHue 60-100 cekyHA € npeasBaputenbHO uM3MenbYéHHbIM (0,2-0,5 MM.)
NosIMSTUNEHOM B crefyrowmx cooTHoweHuax: 50:10, 50:8, 50:6, 50:4, 50:2
BOJIIACTOHUT : MONIUITUIIEH.

CnepgyeTr OTMETUTb, UYTO C YBe/IMYeHWEM copepkaHua po 10 Mmac.u.
TOHKOM3ME/IbYEHHOI0 MOMIM3TUIEHA B 3MOKCUAHYKO KOMMO3WLUMIO HabnropaeTcs
HEKOTOPOE  CHWKeHWe  (DU3MKO-MeXaHWYeCKMX  CBOWCTB  3MOKCUAHbIX
reTepOKOMMO3NTHLIX  MOKPLITUA, HaMONHEHHbIX OWHAPHBLIMX  COCTaBaMu MO
CPaBHEHUIO C KOHTPO/IbHbIM Hamno/HeHHbIM 60 Mac.Y. BONIaCTOHUTOM.

OKCMEPUMEHTbI  MOKasasiM, YTO BBeAEeHWe TOHKOM3MeNbYeHHoro 13 B
Konnyectse 10 Mac.y. M Bbille NpeACcTaBnsgeT HEKOTOpble CNOXHOCTM B CBA3WN C
KOMKOOOpa30oBaHMEM W 3HAYMTESIbHbIM  MOBbILLEHWEM  BA3KOCTU  KOMMO3ULIMN.
[Mo3TOMYy Mbl B Aa/IbHENLLEM OrpaHNYNINCL BBEAEHNEM TOHKOM3MeENbYeHHOro M3 B
3MNOKCUAHYK cMO/y B KonmyecTtse 10 mac.y. Tem He MeHee NpuLLIock nogorpets 3-
20 nepen po6asneHnem M3 go 40-50 °C ana nonyyeHNs KaueCTBEHHOrO MOKPbITUS,
YTO OCYLLIECTB/IAMOCh B HEOOMBLUMX CTa/lbHbIX COCYAax, C TOMWMHOM CTEHKU 3 MM.
Hapo oTMeTuTb, UTO Npun Temnepatype Bo3gyxa 40-42 °C TemnepaTypa CTeHKM cocya
pocturna 50-55°C.

[anee 6bIN10 UCCNEA0BaHO BINSAHNE PEXXUMOB CO/THEYHOM 06paboTKMK.

Kak BMAHO W3 MpeAcTaBNeHHbIX pPe3ynbTaToB uccnegoBaHus (1abn.3),
peakums OTBEPXKAEHWA 3MOKCUAHBLIX KOMMO3MUMiA nocne 06paboTkm mMxX B
TeyeHne 25 MUHYT yckopsetca B 1,7-2,4 pa3a B 3aBUCMMOCTM OT KOJIMYECTBa
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OTBEPAUTENA; AOCTATOYHO BbICOKAsA CTEMeHb OTBEPXAEHUA NpuU 25-MUHYTHOM
06paboTKM gocTuraeTcs TOrfa, Korga TemnepaTypa OKpy»atowein cpegbl
cocTaBnseT 42 °C 1 KoMnosnumsa cogepxmt 12 mac.y. NM3I3MA. 310 06bACHAETCS
CnefyoLwmmMm 06CToATeIbCTBAMMU:

- NPV  BO3LEWCTBUU  COJIHEYHOW 3HEepPrmv BASKOCTb  KOMMO3MLUUU
3HaYMUTENbHO CHUXXAETCA NO CPaBHEHUIO C KOMMO3ULUUAMU B TEHU,

- CHWKEHMe BA3KOCTU CMNOCOOCTBYET MOBBIWEHUIO  TEKYyYecTn, W,
cfefoBaTenibHo, 60/1ee paBHOMEPHOMY pacnpefeneHno MOJIEKY/T OTBEPAUTENS U
OpMeHTauUN UX PYHKLNOHA/BbHBIX rPynM.

[anbHelwee yBennyeHne oteepauTens ¢ 12 go 16 mac.4y. He NpUBOAUT K
CYLLLECTBEHHbLIM N3MEHEHUAM.

3BeCTHO, UTO CBETOBOE W WOHM3NPYIOLLEE W3NYYEHUA  AKTUBHO
BO3[ENCTBYIOT Ha MOMMMEPbLI U NMPUBOAAT K Pa3BUTUIO B HUX pAAa XUMUYECKNX
npeBpalleHnid, KOTOpble CWIbHO W3MEHAKT (U3NYECKMEe U MeXaHW4YecKme
CBOWCTBA NOMMMEPOB. B yrneBogopoaHbIX MosmMmMepax npoucXoanT OTpbIB aTOMOB
BOAOPOAA OT MOJIEKYNAPHBLIX Lenein nonmmepa, 06pasoBaHne B HUX CBOOOAHbLIX
pagvkanoB. B  fanbHeillemM 3TWM  paAuKanbl  CTaOUAM3MPYHOTCA  NYTEM
pekoMouMHaUmMn, 4YTO MNPUBOAUT K 006pa30BaHMIO Pa3BETB/IEHHOW U CeTYaTou

CTPYKTYpb!.

Tabnnuya 3
CTeneHb 0TBEPXKAEHNS 3NMOKCUAHBLIX KOMMNO3ULMIA (B %0) B 3aBUCUMOCTU OT
BPEMEHW BbIEPXKKWN CONHEYHOM 006paboTKM

Ne | CocTtaBbl 3NOKCUAHBIX KOMMNO3NLUN Ycnosus (hopMmMpoBaHus
MOKPbLITUIA

B TeHn Ha conHue (t, M1H)

(t=25mMnH) | 5 15 25
1 | 34-20 - 100 mac.4., M3r1A-8 mac.u., 7,22 6,24 | 11,63 | 1242
AB® - 10 mac.u., (F'C-10 mac.4) 8,21 7,23 | 11,94 | 12,64

2 | 34-20 - 100 mac.u.,M3rA - 10 mac.u., 174 16,3 | 235 | 265
AB® - 10 mac.u., (M'C-10 mac.4) 19,0 18,2 | 24,7 | 27,7

3 | 34-20 - 100 mac.4.,M3rA - 12 mac.u., 21,7 198 | 50,5 | 525
AB® - 10 mac.u., (M'C-10 mac.4) 22,1 21,1 | 52,8 | 54,5

4 | 54-20 - 100 mac.u.,M3rlA - 14 mac.u., 22,3 203 | 51,8 | 538
AB® - 10 mac.u., (F'C-10 mac.4) 25,6 235 | 544 | 56,1

5 | 34-20 - 100 mac.u.,M3rA - 16 mac.u., 23,1 211 | 536 | 54,7
AB® - 10 mac.u., (F'C-10 mac.4) 26,4 239 | 556 | 584

[MpmeyaHue: B 3HaMeHaTene 414 FOCCUMONOBOW CMO/bI

MonyyeHHble pe3ynbTaTbl UCCNEA0BaHWS CBUAETENLCTBYHOT O TOM, YTO
CONHEYHOE BO3/ECTBME  3HAUMTENIbHO YCKOPSIET MPOLECC  OTBEPXKAEHMS
TEPMOPEAKTUBHbIX  MO/IMMEPOB,  YBENMUYMBAET  CTeMeHb  CLUMBKM KX
MaKpPOMO/EKYNAPHbIX LENeid, 4To B MOCNeAyHOLEM MNPUBOAUT K YCUMEHWIO
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(hM3MKO-MeXaHNYECKNX CBOWCTB MOMIMMEPHBIX MaTepUasioB M MOKPLITUIA Ha UX
OCHOBE.

B uensx ycTaHOBMEHUS OMTMMaSIbHbIX PEXWUMOB CO/IHEYHOW 06pPaboTKM
N3y4eHO B/INAHME TeMMepPaTypbl OKPYXXatollein cpedbl Ha MWUKPOTBEPAOCTb U
MPOYHOCTb Ha yaap NOANMEPHbLIX MOKPbITUIA (Tabn. 4). Ana aTux uenei BbibpaHa
3MNOKCcMAHas Komnosumumsa, cofdepxawaa 12 mac.y. MN3allA, Bpemsa 0TBepXKaeHUs B
TEHW 1 Ha COMHLE COCTaBUO 2 Yaca, (TeMnepaTypa Bo3ayxa B nometleHun 30 °C),
06pasLbl UCNbITbIBA/IUCL Yepes 24 Yaca Nnocsie HaHeCeHMsA MOKPbITUS.

Tabnuua 4
3aBMCMMOCTb (IN3NKO-XUMUYECKMX CBOMCTB 3MOKCUAHBIX MOKPbITUA,
chopMUPOBaHHBLIX MYTeM CO/THEUHON 06PabOTKK, OT TEMMNEPATYPbI OKPY>XKatoLLEN

cpepl
CBoicTBa NOKPbLITUIA TemnepaTypa OKpyxatoLeii cpepl, °C
30 35 40 45 47 50
(B TEHN)

MwukpoTBepgocTb, Mla 75,3 784 87,3 | 103,0 | 117,2 | 1208
67,2 70,3 79,2 95,1 | 105,8 | 109,7

[MpoyHoCTL Ha yaap, Hm 17,5 213 28,4 28,0 25,0 25,4
19,2 24,6 31,5 32,7 29,5 30,1

CTteneHb CLUMBKU 73,4 94,8 94,9 97,6 98,2 97,3
MO/IMMEPHON CeTKK, % 75,6 96,5 96,9 98,8 99,4 99,4

MprMeYaHne: B 3HaMeHaTene Ana NOKPbITHIA, NnacTUMUUMPoBaHHbIX 'C

Kak BMOHO M3 MpefcTaBfieHHbIX B Tabnuue 4 pe3ynbtaTos, 6Gnarofaps
3PPEKTUBHOMY BO3LENCTBUIO CONIHEYHON 3SHEPrMM MPOUCXOAUT He TOJbKO
NHULMMPOBaHME peakLmn OTBEPXKAEHUA NONMMEPHOW CETKM, CONPOBOXAatoLLeecs
WHTEHCMBHbIM POCTOM CTEMeHM CLUMBKM, HO W YNy4lIalTCA MexXaHU4YecKme
CBOICTBA 3NOKCUAHbIX NOKPLITUA B pe3y/fibTaTe COBEPLUEHCTBOBAHUA CTPYKTYpbI
nonvmMepa.

BbiwenpueeéHHble pe3ynbTaTbl NO3BOMUAN CAENATh BbIBO, YTO 06paboTKa
MO/IMMEPHON  KOMMO3WULUMM  COMIHEYHON paauauunein SBNSeTcA  3PQPeKTUBHbIM
CMOCOOG0M perynMpoBaHnst peakuum OTBEPXKAEHUSA, 3KOHOMUM 3HEPrun npw
MPUrOTOB/IEHNM BbICOKOBA3KMX 3MOKCUAHLIX KOMMO3MUMIA C MCMO/Mb30BaHWEM
[loporocTosLlero komnoHeHTa Ab® go 10 mac.u.

Ha ocHoBe aHam3a MoMy4YeHHbIX pPe3ynbTaTtoB Obll  paspaboTaH psag
BbICOKO3()(IEKTMBHBLIX aHTUPPUKLMOHHO - W3HOCOCTOMKUX TFeTePOKOMMO3UTHbIX
MOKPLITUA /19 MOBEPXHOCTM pabouMx OpraHoB TEXHOOMMYECKUX — MalluH
refIMOTeXHONOrnYecknm metogom opmuposaHus (FTAMKIIM) ¢ ucnonb3oBaHneM
MECTHOr0 MUHEPasIbHOTO CbIpbs, COCTaB 1 CBOMCTBA KOTOPOro NPUBEAEH B TabnmLax
5 1 6. Hanpumep, nokpbitua tuna ' TAVKTIIM-1 v T'TAUKIIM-2 MOXXHO nonyynTb
[06aB/ieHeM aHTUCTaTUYECCKOro KOMIMOHEHTa B npefenax 2,5-5 macc.Y., KaonmHa
37,5-35 mac.u. Kk 100 mac.4. 3K.
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Tabnuua 5

PazpaboTaHHble COCTaBbl aHTU(PUKLIMOHHO - M3HOCOCTOMKIMX KOMMOLIOHHBLIX

NONMMEPHbIX I'IOKprTl/IVI Ha OCHOBE 3rNMoKCKAHOIo CBA3YHLLIETO

CopepxxaHve KOMNOHEHTOB (Mac.u).

Buapl CaasyroLjne HanonHuTenu
FTAVKIM | 94-20 ABD+IC |M3MA | AKT-10 | Bonnac | Monm | MpadmT
(AKO-1) | TOHWUT |3TWneH
TAWKIM -1 100 20 12 27,5 - 2,5
'TAWMKIIM -2 100 20 12 25 2,5 2,5
'TAWMKIIM -3 100 20 12 24 3 3
'TAVKIIM -4 100 20 12 23 4 3
'TAWKIM -5 100 20 12 22 5 1 3
'TAWKIIM -6 100 20 12 18 8 2 3
'TAWKIM -7 100 20 12 12 12 3 4
'TAVKIIM -8 100 20 12 6 15 4 4
'TAWMKIIM -9 100 20 12 3 18 5 5
MAWMKIM-10 | 100 20 12 - 20 6 5
Tabnuua 6

TprbonapameTpbl pa3paboTaHHbIX Fe/IMOTEXHO/IOrMUYECKM METOOM
aHTUPUKLMOHHO - U3HOCOCTOMKNX KOMMO3ULIMOHHBLIX MO/TMMEPHbBIX MOKPbITUI
NpY B3aUMOAENCTBUN C X/TONKOM

Bug CBOIACTBa NOKPbITWIA NpK pasHbIX 3HAUEHMSAX (hakTopa pu,
' TAUKIIM KH/mc.
50 100
R,y106m | f 8 | R,105m f 8o
' TAUKIIM-1 3,5 0,27 0,14 5.3 0,27 0,24
r'TAUKIII -2 3,5 0,26 0,12 5,4 0,27 0,23
r'TAUKII -3 3,6 0,28 0,16 5,5 0,30 0,32
r'TAUKIIM -4 4,2 0,27 0,13 5,8 0,30 0,31
Ir'TAUKII -5 4.6 0,27 0,15 6,0 0,28 0,25
F"TAUKIII -6 4.8 0,27 0,14 6,6 0,28 0,26
r'TAUKIIT -7 4.9 0,27 0.16 7.2 0,29 0,30
r'TAUKIII -8 5,0 0.28 0,17 7,6 0,29 0,31
r'TAUKIII -9 5,1 0.28 0,18 7,8 0,30 0,32
r'TAMKIIM -10 5,2 0.28 0.18 8,1 0,31 0,32

Ana nokpbltvid - Tna TTAWMKIM-3 n TTAUKIIM-4  yenecoobpasHo
BBOAWUTL B Npeaenax 2,5-5 Mac. Y. aHTUCTaTUYeCKoro KomnoHeHTta 37,5-35 mac.u.
BONNACTOHUTA, UMK Xe B TPEX KOMMOHEHTHbIX codeTaHuax Tuna ' TAUKIIT-5 n
TAUKIM-6, rae BO3MOXHO MakCUMasibHOE MCMO/b30BaHWe (PYHKLUWOHAIbHOIO
CBOMCTBA Ka&XAOr0 HarosHMTeNsd, C YYETOM ISKOHOMUYECKMX TOKasaTenen,
CHWXXEeHNS KOTOPbIX MOXHO [A0CTMYb BBefeHWEeM [eLléBOro BO/IaCTOHMTOBOIO
HanoNHUTeNs (PpakuMoHHbIM cocTtaBoM dy=50-100 MKM, nosiy4aemMoro cpasy e
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nocne 04HOKPATHOrO M3Me/ibYeHNs ¢ MakcMasibHbIM (0K0/10 90%) Bbixogom. [Mpu
3TOM Hamboriee XenaeMoro agekra CTPYKTYpoobpa3oBaHUS MOXXHO AOCTUYb MPK
COBMECTHOM  MEXaHOaKTUBUPOBAHWW  KPYMHO3EPHUCTON0  BO/IIACTOHUTA C
MOMIMSTUIEHOM, TaK KakK MPUAWMLIME 4YacTWlbl MOMNITUIEHA K BOIACTOHUTY
npesoTBpaLLlaloT ocefaHne MocnefHero 3a CYET a(ekTa «napawora». 370
NPUBOAWUT K MOBbLILWEHNO 31aCTUYHOCTM WM OCNabNneHuo  NOoBpeXaatoLLel
CMOCOOGHOCTN MMUKPOBBICTYMOB MOKPbITUIA.

TN pe3ynbTatbl He TOMbKO OTKPbIBAKOT HOBble TEXHONOrMYecKue
BO3MOXHOCTU  CTPYKTypoobpasoBaHus A/19  pauMOHa/IbHOrO  UCMO/b30BaHMS
MECTHbIX CbIPbEBbIX PecypcoB, HO W MO3BOMIAKT MONYUYNTb BbICOKOI((EKTMBHbBIE
aHTU(PUKLUMOHHbIE MaTepuasbl A/19 COXpPaHeHUs MPUPOAHbLIX CBOWCTB XJ/IOMKa
(3anBka Ha nateHT, Ne IAP 2010 0632), 0co6eHHO ero BOJIOKHA — LIEHHOrO
TEKCTU/IbHOTO CbIPbA.

B nATon rnaBe NpuBOAATCS pe3y/bTaTbl UCCMEA0BaHUIA OLEHKN TEXHUKO-
3KOHOMWNYECKOW 3PPEKTUBHOCTU paspaboTaHHbIX FeTeEPOKOMMO3UTHBIX MOKPbITUN
LIeN1eBOro Ha3HaveHus.

OnbITHO -  NPOW3BOACTBEHHbIE ~ WCMbITAHUA  AHTUPUKLMOHO-
MN3HOCOCTONKNX KOMMO3ULMOHHBLIX NOMMMEPHbBIX MOKPbITUIA GbINIM OCYLLECTB/IEHDI
B pabounx opraHax TeXHONIOTMYEeCKMX MaluuvH, B 4aCTHOCTW, Ha MOBEPXHOCTU
LLIHEKOBbIX M MHEeBMaTUYecKnX TpaHcnoptepax B npegnpusatum OAO «HamaHraH
3-COH naxTta To3anaw». bBbblM MOKPbITbl OTAENbHbIE YYaCTKM BHYTPEHHEMN
MOBEPXHOCTU MHEMOTPAHCMOPTEPOB M MOMHas paboyas MOBEPXHOCTb OAHOWN U3
CeKUMA  LUHEKOBbIX  TPaHCMOPTEPOB  pa3paboTaHHbIMKM  AHTUPPUKLMOHHO-
n3HococTtoknumu nokpbituamm FTAVKIM-1 u TTAUNKIIM-2. Bbino 0TMeYeHo
CHVDKEHWe CyMMbl MOPOKoB B BOJIOKHe (0,5 %), Apo6néHHocTn cemsH (1,7%),
noBblLLeHre nponssoanTensHocTh (10%) M COOTBETCTBEHHO - CHUXKEHWe 3aTpar
Ha 3aneKkTpoaHeprunto (10%).

PacyéTHbIA  3KOHOMMUYECKUA  3th(heKT Mo OAHOMY  OoAHoGaTaperiHOMY
(OAO «HamaHraH 3-coH naxTa To3analu», HamaHraHCKoi 06/1.) XN10NKo3aBoay OT
NMPUMEHEHNSA  aHTU(PUKLMOHHO - W3HOCOCTOMKMX 3MOKCUAHBIX  MOKPbITUIA
coctaBuT 60nee 130 MSIH. CyM B rog,

Pe3ynbTaTbl AMCCEPTAUMOHHOM paboTbl BK/IKOYEHbl B TEXHOJIOMMYECKUI
pernaMeHT «llonyyeHne aHTU(PPUKLMOHHO - U3HOCOCTOMKMX KOMMO3ULMOHHBIX
MOMIMMEPHBIX MaTepuasioB W TMOKPbITU U3 HUX», KOTOPbIA MepedaH Ans
KpynHomacLuTabHoro npumMeHeHns B OAO «Y3naxtamatw».

SAKJ/TIKOUEHWE

Briepeble Mpea/iokeH HOBbLIA aKTUBALMOHHO - Te/IMOTEXHOOMMYECKUIA METOA,
oGecneumBalolLin - pauyoHa/lbHOE  UCTMOMb30BaHWE  MECTHbIX  MaTepuasibHo-
3HEPreTUYECKNX PecypcoB, Tpebyemoe CTPYKTYpPOooOpasoBaHMe N aHTUPPUKLMOHHO -
M3HOCOCTOMKME CBOMCTBA KOMMO3ULMOHHBLIM MOKPLITUAM 1 KPYNHOrabapuTHbIX
paboumX MOBEPXHOCTEN TEXHOMIOMMYECKMX MaLLMH M0 nepepaboTKe X/omnkKa.
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BbifBNeHbl [J0f1eBble M AOMUHUPYIOLWME 3HAYEHWUS HarosIHUTeNen W3
MECTHOIO0 MMUHEpPa/IbHOr0 CbIpbs - Kao/MHa M BOJIACTOHUTA MPU UX COBMECTHOM
BBEJEHMM B KOMMO3MUMIO  HAa  (DYHKUMOHA/IbHO  BaXHble  CBOWMCTBA
reTepoOKOMMO3NTHbBIX MOKPbITUIA.

YCTaHOB/EHO, YTO  aKTMBM3MpYyeMble B  Mpouecce  (PPUKLMOHHOIO
B3aUMOJENCTBMS aTOMbl METa/1/10B, HaxOAsALIMeCs B COCTaBe OKCWAOB METa/l/10B
BXOZALLMX B COCTaB MUHEPasIbHbIX HANOTHWUTESEN BOMNACTOHWTA U KAO/IMHA, Hapsay C
MoSIAPU30BaHHLIMM  MakpOMO/IEKY/laMW  X/10MKa U pacLLEenIfioLWLMMUCA  YacTuLaMm
3NEKTPONPOBOASALLIEro  rpaduta,  CrOCOGCTBYHOT — 00pa30BaHMIO  YCTOMYMBbLIX
3MIEKTPOMPOBOAALLMX LIEMOYeK MO BCEA KOHTYPHOW MOBEPXHOCTU (PPUKLMOHHOIO
B3aMMOZENCTBMSA, UTO NPefoTBpaLlaeT Hakor/eHne TPUOO3NEKTPUYECKOrO 3apsja B
TEXHO/IOrMYECKOM MpoLecce nepepaboTKM X/0MKa.

Mo pe3ynbTaTtam NpPoBeAEHHBIX UCCNEA0BaHNIA MOXHO CAeNaTh CrefytoLLume
BbIBOAbI:

1.Ko/iMyeCcTBEHHO U KayeCTBEHHO  000CHOBaHa  LienecoobpasHoCTb
NCMO/b30BaHNA MECTHOrO0 MMUHepasia Kao/MHa pas/iMyHbIX MapoK, WMELLEro
MPOMbIL/IEHHbIA BbINYCK W €ro 0TX0A4a, CYLLECTBEHHO OT/MYaloWwmUxcs no
XUMUYECKOMY W AUCMEPCHOMY COCTaBy B KauyeCTBe HanosHuTend  Ans
reTepoKOMMO3NTHOMO MOKPbITUA MALLMHOCTPOUTENIbHOrO Ha3HaYeHus.

2.YCTaHOB/IEHO, YTO CO/IHEYHAs 06paboTKa reTepoKOMMNO3UTHbLIX MOKPbITHIA
npu BBEAEHWW HAMOMHUTENA KaonMHa NPUBOAUT K noBbiweHMo (30-50%)
()YHKUMOHA/IbHO BaXKHbIX MeXaHW4YeCKnX CBOWCTB (MWKPOTBEPAOCTb, yAapHas u
afire3anoHHass MPOYHOCTb), a MNPV BBEAEHWM BOMNACTOHWUTA 3TW CBOWCTBA
nsmeHstotca (10-20%) He3HaunTeIbHO.

3.YCTaHOB/IEHO, YTO MeXaHOAKTVBMPOBaHHbIE MECTHbIE MUHEPa/Tbl - AHIPEHCKMIA
Kao/mMH 1 KOWTAaLLCKUIA BOIACTOHUT ABNSAKOTCA 3N(EKTUBHBIMA HAMOMHUTENAMM, a
roccunonioBast cMosia - 3opeKTMBHLIM - CTPYKTYpOoobpasosaresieM Mpu  pa3paboTke
AHTUPUKLMOHHO-M3HOCOCTOMKINX C X/TOMKOM CbIPLIOM 3MOKCUAHbBIX FETEPOKOMIMO3UTHBIX
MOKPbITUIA, POPMMPOBAHHBIX aKTUBALMOHHO - Fe/IMOTEXHO/OMMYECKUM METOLOM.

4.I'oKa3aHo, YTO paBHOMEPHOE pacnpeseneHvie MUHEPaIbHbIX YacTuL, Mo
06bEMY TeTepOKOMMO3NTHBIX 3MOKCUAHBLIX MOKPbITUA MOXET OblTb LOCTUTHYTO
MNP COBMECTHOM MeXaHOaKTMBMPOBAHUWN BOJIIACTOHUTA C MpeaBapuTebHO
N3MEeNIbYBHHBLIM MOMNITUIEHOM B OMNPefeNnéHHbIX COOTHOLLUEHMSAX C  LieeBbiM
Ha3sHa4yeHVEeM B 3aBUCMMOCTW OT BA3KOCTM CBA3YHOLLEro.

5.BbISiBNIEHbl  KOMMMYECTBEHHbIE BUAHUSA apPMUPYIOLLMX N CMasblBatoLLMX
3(h(heKTOB HaNO/IHUTE e BONNACTOHMTA N KA0/IMHA, COOTBETCTBEHHO, Ha CBOMCTBA
reTepOKOMMO3NTHBLIX MOKPbITUA W1, CNefoBaTe/lbHO, Ha TPUBOTEXHUYECKUE
napameTpbl MPY UX B3aUMOAENCTBMM C X10NKOM. [MpeanioXkeHO KOHCTPYKTUBHOE
NMPUMEHEHME HaroSHUTeNen U3 MUHEPaIbHOro CblpbS BOJINACTOHWUTA, Kao/MHa,
MoNMaTUIEHA U rpadnTa X COBMECTbIM MEXaHO-XMMUYECKUM aKTVBMPOBaHUEM.

6.0NTMMM3POBaHbI TEXHOIOTMYECKVE PEXKNMbI MEXAHOAKTMBALIMM 1 CONTHEYHO
06paboTkn. PaspaboTaHbl COCTaBbl psfga  aHTUPPUKLUMOHHO -  W3HOCOCTOMKMX
reTEPOKOMMO3NTHBIX MOKPbITUA MPU  B3aUMOAEWCTBAM C  XJIOMKOM, NPUMEHEHNE
KOTOPbIX Ha paboumx MOBEPXHOCTAX KPYMHOrabapUTHbLIX TEXHOMOMMYECKMX MaLLWH
MO3BO/INT CYLLECTBEHHO MOBbLICUTL MX PabOTOCMOCOOHOCTL 38 CYET CHVDKEHMS CUN
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TPeHus, 1, CnefoBaTe/lbHO, SHEProEMKOCTU MaLLMH, a Takke [0/rOBEYHOCTU 3a CUET
COXpPaHeHVs X NMOBEPXHOCTEN OT M3HOCA 1 KOPPO3MN.

7.0MbITHO-MPON3BOACTBEHHbIE UCMbITAHUA Pa3paboTaHHLIX TETEPOKOMMO3UTHBIX
NOKPbITUMA Ha npeanpusTm OAO «HamaHraH 3-CoH naxta Tosasawy» (HamaHraHckas
006/1aCTb) MO3BO/MAMIA YYULLNTL PabOTOCMOCOOHOCTL TEXHOMOMMYECKMX 060PYA0BaHNIA
(NHEBMATUYECKUE 1 LLIHEKOBbIE TPAHCMOPTEPDI).

OXXnaemblii 3KOHOMUYECKMIA 3(IEKT OT BHEAPEHWS Pe3y/bTaToB UCCNeL0BaHUS
Ha Mpumepe 04HOro TUMOBOro 0AHO6ATAPENHOIO X/IOMKOOUUCTUTE/TBHOO NPEeANpPUATUSA
coctaBuT 60s1ee 130 M/H. CyM B FOf.
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TexHuKa haHnapy HOM304M UMK fapaxkacura Tanabrop
Xabnbynnaes AnmmMapaoH XnaosaTuinaesBUYHUHT
05.02.01-«MalumHaco3nnKaa MaTepuaslyHOCINK» MXTUCOCNTI Byinnya
«["ennoTexHoNorna ycynmaa maxaanmin MuHepan Ba MKKuiamyn alénap
Ky/inaw 6vunaH reTepoKoMno3nT KornaamanapHn WakuniaHTUPULLIHUHT
Maxcyc Xnxatnapu» MaB3ycuaarn AuccepTaunaCUHUHT
PE3FOMECHK

TasdAHu cy3nap: reTepokoMno3unT, Komnsama, MLWKanaHuw Ko3pguLmMeHTK,
NaxTaHWUHT  HUCOMIA  MeXaHWK >XapoxaT/aHUWK, HOTEKUC/IMK  MapameTpu,
TprbonapameTp, MeXaHOKUMEBMWIA (Pa0INALLITUPWLL, FeSIMOTEXHONOTUS.

TafKUKOT 00beKTW: [MMaxTaHW KailTa uwialw TEXHONOTMK MallvHaiapu
ULWYM opraHnapu Kornnamanapu ydyH TepmopeakTuB anokcug 6ofnosun 3/4-20,
nnactugukartop - anoytundranat (OAbP), KOTUPrnuy - NOANITUIEHNONAMUH
(M3r1A), CTpyKTypa XOCWN KWIYBYM areHT - Maxa/Mid caHoaT YMKUHAMUCU
raccunona cmonacu (FC) acocupa xampa, Maxalnivil MWHepanniap: caHoat
MUKECMAA nLwnab ynkapvra ara AHrpeH KaosmHu Ba KyinTow Boi1acTOHMTUAAH
néopaT reTepoKoMNO3NT MaTepuannap.

NWHWHI mMakcagun: MaxTaHUHT MeXaHWUK YapoxaT/iaHULLMHM KaMariTupuL Ba
TEXHO/IOMMK MaLLMHANAPHUHT ML KOOUNATHM OLLMPULL YUYH MaxasiuimiA MUHepasniap,
MKKUNamuy allénap Ba 3Heprus pecypcriapy acocuia OnTvMas t03a Ba XadKMUid
XYCYCUAT/IN ~ camapa/ii  aHTU(PUKLUMOH - eAnInwbapaowii - reTepoKoMnosuT
Konjiamasap y4yH Tapkvo Ba ycynnap viiab YKL,
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TagKNKOT ycynniapu: 3aMoHaBuiA ONTUK Ba 3M1EKTPOH MMUKPOCKOMN/Iap Kysiat
OunaH CTPYKTypaBuiA, TEpPMOMEXaHVK Ba TEPMOrpaBUMETPUK Taxinmn Metogtapu, K-
CMEKTPOCKONKA, NPOhNIOMETP/ALL Ba TPUMOOMETP/IALL METOA/1apN.

ONMHraH HaTwXKanap Ba YNapPHWUHT sHruaurn: Wnpuk rabaputim
naxTaHn Kailta uwnaw TEXHOMOMMK MallvHanapy uwym cupTiapu yyyH Tanab
3TWUraH CTPYKTYpa XOCUN KNINLL, aHTUPPUKLMOH-eANNNLLGApA0LLIN XYCYCUATIN
KOMMO3WT Konjiamasiapra awé aHeprus pecypcnapuiaH paunoHan hoganaHuwHW
TabMUHMALWHUHT AHIN  aKTWUBALMOH-TEMOTEXHONOMMNA YCYNIX UK 60p Takng
ATUNAN.

["eTepOKOMNO3NT  KOoMjlaMaiap  XyCycusT/iapura BO/IIACTOHMT Ba  Kao/WH
TYNAVPYBUMIAPUHUHT MOC PaBumLLIAA CUHY/IOBYM Ba Y3ap0 MOIOBYMN 3((EKTIAPUHUHT
COH XXuxaTaaH, OMHOGapPWH, YIapHUHT NaxTa 6unaH TabCUpaHuLLyBMaa TPMOOTEXHMK
napameTpriapura TabCUMPW aHWKIaHraH. Maxanimi MuHepan aluénapgaH uoopat
BO/I/TaCTOHUT Ba KaO/IMH xamza NosmMaTueH Ba rpadvT TyNaupyBUMIapuHm bupranvkia
MEeXaHOKVMEBUIA (DaoNNaLLITUPULL OPKa/IM KOHCTPYKTUB Ky iaLl Takndg aTUraH.

AManinin axammsaTn: MexaHuK aonnawitmpvil Ba KyE&w TabCUPUHUHT
TEXHONOTMK PeXumnapn ontumannawtmpuirad. Maxta 6unaH aHTUPUKLMOH-
ennnwbGapaown XyCcycusTM TeTepoKOMMO3NT  KOonjaMalapHUHT  Tapkmbiapu
nwnab uukuaraH, YynapHu WAAPUK  Yn4amanm  TeXHOMOMMK  MallvHa  ULLYK
cupTnapuia Kynnaw Takaug aTuarax.

TaToukK 3TUW Japaxacs Ba WKTUCOAMA camapagopaunru: Wwnab
YAKUNTaH reTepokoMnosnT KonnamanapHuHr OAXK «HamaHraH 3-COH naxTa
To3aslaW» KopxoHacupa (HamaHraH BwnoATW) Aactnabky Takpuba-cuHOBMAAH
yTKasungn. TaAKMKOT HaTVKalapyHM XXOPWIA 3TULWAAH HaMyHaBuiA 6up G6atapesnun
naxraTo3asall KopxoHacuaa Xucobuin MKTUcoauin camapagopnvk uuinura 130
MJTH.CYMHW TaLLKWUA 3Tagw.

[vicceptaums Hatwkanapy «llommMep KOMMO3ULUMOH MaTepuansiap acocmaia
AHTU(PUKUMOH - ennwbapaoll MaTepuasniap Ba Konjamasiap O/MLL TEXHOMOMMK
pernameHTMra KvpUTUAraH Ba KeHr >Xopuid atviw ydyyH OAXK «Y3naxtamalu»ra
TOMLMPWTaH.

KynnaHuww  coxacu:  «Y3rnaxtacoHoaT» MnaxTa To3afall — KOpXOHalapu
TEXHOJIOMMK XK1X03Mapua.

PE3KOME
auccepTaummn Xabnbynnaesa AnMmapaoHa Xunaosatuinaesnya Ha TeMy: «Oco6eHHOCTH
(hOPMMPOBaHMS reTEPOKOMIMO3UTHBIX MOKPLITWIA C UCMOMb30BaHMEM MECTHOMO
MWUHEPa/IbHOr0 1 BTOPUYHOIO CbIPbsi Fe/IMOTEXHOIOMMYECKMM METOAOM» Ha COMCKaHMe
YUeHOW CTENEHN KaHAMAaTa TEXHUYECKMX HayK MO CheLmnaibHOCTK
05.02.01 — «MaTtepuanioBefeHe B MaLLIMHOCTPOEHN»

KntoueBble cnoBa: reTtepokoMMO3NT, MOKPbITUSA, KOIPMPUUMEHT TpeHus,
OTHOCUTE/IbHaA MeXaHWYecKasi MOBPEXKAaeMOCTb X/I0MKa, MapameTp LLEpOX0BaToCTy,
TprbonapameTp, MEXaHOXUMMYECKAA aKT1BALIMSA, Fe/IMOTEXHOIOT A,

O6beKT mnccnegoBaHnsA: eTepoOKOMNO3UTHbIE MaTepuaibl 419 MOKPbITUI
Ha OCHOBE TEpMOpPEakKTUBHOIO  3MNOKCMAMaHOBOro  ceasywowero 3/4-20,
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nnactugukartop anbytungtanatr (AbP), oTBepauTeNb NOMMITUIEHNONMAMUH
(M3r1A), cTpyKTypoobpasyowmin areHT raccunonosas cmona (I'C), MeCTHble
MUHEPa/IbHbIE HANOMHUTENN: AHIPEHCKMIA KaonvH U KOWTALLCKWIA BONNACTOHWT.
B KauyecTBe KOHTpTEna MCNonb3oBaH Xnonok-cobipey C 65-24 nepsoro copta
py4Horo céopa.

Llenb paboTbl: PaspaboTka 3(MPeKTUBHbLIX COCTaBOB M CMocoboB AN
AHTU(PUKLMOHHO - M3HOCOCTOMKMUX TEeTEePOKOMMO3UTHBLIX MOKPbITUI Ha OCHOBE
MECTHOI0 MMWHepasIbHOro, BTOPUYHOIO CbIpbf M 3HEPreTUYECKMX PECYpPCOB C
OMTUMa/IbHbIMW MOBEPXHOCTHLIMU M 00BLEMHBIMW CBOWCTBAMMW [N1S1 CHUXKEHWS
MeXaHW4YeCcKoM MOBPEXLAEMOCTU XJ/1I0NKa W MOBbILEHNA PaboToCnocoOHOCTH
KpYMHOrabapuTHbIX TEXHO/IOTMYECKMX MaLLVH.

MeTogbl  uccnefoBaHus:  CTPYKTYPHbIA,  TEPMOMEXAHWYECKUIA  ©
TEepPMOrpaBUMETPUYECKNIA MeTOAbl aHann3a, C WCMOo/b30BAHMEM COBPEMEHHbIX
OMTUYECKMX 3/TEKTPOHHbIX MUKPOCKONMOB, NK-cnekTpockonuu,
npognIoMeTpMpPOBaHNA 1 TPUOOMETPUPOBAHMS.

[Mony4yeHHble pe3ysibTaTbl U UX HOBU3HA: BriepBble npeasioXeH HOBbIN
aKTMBALMOHHO - Fe/IMOTEXHONOMMYECKMiA MeTog, obecrneynBatoLniA paunoHaIbHOEe
NCMO0/Ib30BaHNe MECTHBLIX MaTepuasibHO - 3HEpPreTMYeCcKMxX pPecypcos, Tpebyemoe
CTPYKTYpooOpa3oBaHWe W  aHTU(MPUKUMOHHO -  W3HOCOCTOWKME  CBOWCTBA
KOMMO3WLMOHHBIM MOKPbITUAM 15 KPYNHOrabapuTHbIX pabovmx MNOBEPXHOCTEMN
TEXHO/IOTMYECKMX MalLUMH MO nepepaboTke X/onka. Hay4yHO 060CHOBaHO
LlenecoobpasHOCTb MCMNOMb30BaHWA MECTHOMO MUHepaia Kao/svHa pas/IMyHbIX
MapoK MMeroLLee MPOMbILL/IEHHbIA BbIMYCK WM ero orxofa. [lokasaHo, 4To
pPaBHOMEPHOE  pacrpefenieHMe  MUHepasibHbIX — 4acTuy, Mo 00bEmy
reTepOKOMMO3NTHBIX 3MOKCUAHBIX MOKPLITUA MOXET OblTb AOCTUTHYTO MpU
COBMECTHOM  MEXaHOaKTMBMPOBaHMW  BOMMACTOHMTA C  MpeABapuUTeNbHO
N3MEe/NIbYBHHBLIM MOMNITUIEHOM B OMNPefeNnéHHbIX COOTHOLLUEHMSAX C  LieeBbiM
Ha3HayeHVeM B 3aBMCUMOCTY OT BA3KOCTM CBA3YIOLLETO.

MpakTnyeckaa  3HauYMMOCTb:  OMTUMW3MPOBAHbI  TEXHOMOMMYECKKe
PEXMMbI MEXaHOaKTMBaLUN 1 COMHEYHOI 06paboTKN. PaspaboTaHbl COCTaBbl psaja
AHTU(PUKLMOHHO -  W3HOCOCTOMKMUX TeTePOKOMMO3UTHBIX MOKPbITUA  Npu
B3aMMO/ENCTBMM C XJIOMKOM, NPMMEHEHNE KOTOPbIX Ha pPaboymx MOBEpPXHOCTSX
KPYMHOrabapuTHbIX TEXHO/IOTMYECKMX MaLUMH NO3BO/NT CYLLECTBEHHO MOBLICUTH
X pPaboTOCMOCOBHOCTb 3a CYET CHUDKEHMS CUN TPeHWs, W CnefoBaTesibHO
3HEProémMKOCTM MalUMH, a TaKXe WX [O/ITOBEYHOCTU 3a CYET COXPaHEeHUs UX
MOBEPXHOCTEN OT M3HOCA 1 KOPPO3UMN.

CTeneHb BHeAPeHUS W 3KOHOMUYECcKass IPPeKTUBHOCTb: OrbITHO-
MPOV3BOACTBEHHbIE UCMbITaHWS Pa3paboTaHHbIX FeTEPOKOMMO3UTHBLIX MOKPLITUIA  Ha
npegnpusatin OAO «HamaHraH 3-COH naxTa Tosasaw» (HamaHraHckas 0611acTb)
Mo3BO/MMA  YNYyYlUMTb  PaboTOCMOCOBHOCTL  TEXHOMOMMYECKUX  060PYO0BaHWIA
(NHeBMATMYeCKMEe 1 LUHEKOBbIE TPAHCMOPTEPbI). OXKNAaeMbliAi SKOHOMUYECKUIA 3qdeKT
OT BHeOpeHVs pe3y/bTaToB WCCMeA0BaHWS Ha  MpVMMepe  Of4HOro  TWUMOBOIO
OfHoGaTapeliHoro x/10nKo3asoaa PY3 coctaBuT 6onee 130 M/H. CyM B rog,

Pe3ynbTaTbl AMCCEPTaUMOHHOM paboTbl BK/IKOYEHbl B TEXHOJIOMMYECKUI
pernameHT «llonyyeHne aHTUPPUKLMOHHO-U3HOCOCTOMKMX KOMMO3ULMOHHbIX
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MOMIMMEPHBbIX MaTepuasioB W MOKPbITUA W3 HUX», KOTOPbIA nepedaH A/
KpynHomacLutabHoro npmumMeHeHus B OAO «Y3naxTamal».

ObnacTb  MNPUMeHEHUA: B TexHonoruuyeckmx  060PYyAOBaHMSX
X/TOMKOOUYMCTUTENBHBIX NPEANPUATAI «Y 3MaxTacaHoaT».

RESUME
Thesis of Khabibullaev Alimardon Hidoyatillaevich on the scientific degree
competition of the candidate of technical scienceon specialty 05.02.01 — «Materials
science in mechanical engineering» on the theme: «Features of formation
heterogeneous coatings using local mineral and secondary raw materials by
solar technological method»

Key words: heterogeneous, coating, friction coefficient, the relative mechanical
damage of cotton, roughness, triboparametre, mechanochemical activation, solar
technology.

Subjects of research: Heterogeneous materials for coatings based on
thermosetting epoxy bonding ED-20, the plasticizer dibutylphthalate (DBF),
hardener polyethylene polyamine (PEPA) and structure-forming agent gossypol
pitch (GP), the local mineral fillers: Angrenskiy kaolin and wollastonit
Koytashsky. As the body counter used cotton with 65-24 manul cllection of first
grade.

Purpose of work: develop effective compositions and methods for anti-
friction-wear resistant coatings heterogeneous based on local mineral and
secondary raw materials and energy resources with optimum surface and bulk
properties to reduce mechanical damage to cotton and improve performance of
large technological machines.

Methods of research: structural, thermo-gravimetric and thermo-
mechanical analysis techniques, using advanced optical electron microscopes,
infrared spectroscopy, profilometric and tribometric analysis.

The results obtained and their novelty: for the first time proposed a new
activation — solar technological method that providers a rational use of local
material — energy resources, the required pattern formation and anti-friction-wear
properties of composite coatings for large work surfaces technological machinery
for processing cotton. Scientifically proven the feasibility of using the local
mineral kaolin has different brands and commercial production of its withdrawal. It
IS shown that a uniform distribution of mineral particles by volume heterogeneous
epoxy coatings can be achieved by joint mechanoactivation wollastonite with
disintegrate polyethylene in certain relationships with its purpose, depending on
the viscosity of the bonding.

Practical value: optimized process conditions and mechanical activation of
the solar treatment. Developed a number of compositions of anti-friction-wear
resistant heterogeneous coatings interaction with cotton for use on work surfaces of
large processing machines will significantly improve their efficiency by reducing
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friction and hence energy vehicles, as well as their longevity by keeping their
surfaces from wear and corrosion .

Degree of embed and economic effectivity: pilot production trials designed
heterogeneous coatings company JSC “Namangan 3-son pachta tosalash”
(Namangan region) have improved the efficiency of technological equipment
(pneumatic and screw conveyors). The expected of economic effect implementing
the results of studies in one typical battery of cotton factory RUz amount to more
than 130 million per year.

Results of dissertation works inclide tecnolojical regulogions of «Receiving
anti-friction-wear compositional polimer materials and covers based on polimer
materials», which was given for the wide scale implementation in the JSC
«Uzpaxtamash»

Field of application: in technological equipment of the cotton-cleaning
enterprises (ginneries) "Uzpahtasanoat".
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