OT3bIB
O(QUIIMATBHOTO OMIIOHEHTa — MOKTOpa TEXHUYECKUX HayK, JOLeHTa Benudko
Cepres AHaronbeBMYa Ha JUCCEpTAlMOHHYI0 paboTy IlenpkoBa HUKUTEI
AnekceeBrya Ha TeMy «BoccTaHOBIEHHE THIPOLMIMHAPOB CEIBCKOXO3SH-
CTBEHHOW TEXHUKHU pa3MEpPHBIM KOMIIO3ULMOHHBIM MOKPBITUEM Ha OCHOBE
XpoMay, MIPe/ICTaBIeHHYIO Ha COUCKAHNE YUEHOM CTENeHU JOKTOpa TEXHUYE-
CKUX Hayk 1o crueranbHocTd 05.20.03 — TexHOMOTUM U CpeAcTBa TeXHUYE-

CKOT0 06CJI}’)KI’IB8,HH5{ B CCIIECKOM XO3SMCTBE

AKTYya/IbHOCTbH T€MbI JUCCEPTALIUU

OGecnieuenre BBICOKOH pPabOTOCTIOCOOHOCTH CEIBCKOXO3SIUCTBEHHOU TeX-
HUKA TpeOyeT co3MaHus ¢ 4eTKoro (yHKIMOHWPOBAHWsS MaTepHaIbHO-
TEXHUYECKOH 0a3bl 00CITyKUBaHUS U PEMOHTa MaIllH.

Paspaborannas mox pykoBoacTBoM akasneMrka B. M. UepHousaHoBa «KoH-
LEeNUs MOACPHU3ALUNA UHKEHEPHO-TEXHUYECKON CUCTEMBI CEIIbCKOTO XO3sHCTBa
Poccumy, HampaBiieHHas Ha CO3/IaHie NHHOBALMOHHBIX CEPBUCHBIX LIeHTpoB AIIK,
OTMEYAEeT, YTO X IIEeJICBOH 3amauel SABIsSETCS o0ecledeHrne CelbX03TOBapOIpOn3-
BOIUTENE OTPEMOHTHPOBAHHBIMU arperataMy U y3JIaMH, CPeIHUH MEXPEMOHT-
HBIA pecypc KOTOPBIX HOJDKEH OBITh He HUXKE JOPEMOHTHOI'O IPU Ce0eCTOMMOCTH
He BbIIIe 30-50 MPOIEHTOB OT CTOUMOCTH HOBBIX. Oco00e MecTo B 3TOM KOHIIETI-
ITUU OTBOAMTCS pa3pabOTKe MHHOBAIIMOHHBIX TEXHOJOTUYECKUX PEIIEHUN PEMOH-
Ta TUAPOArperaToB, JOJS 0TKa30B KOTOPHIX cocTasiuseT 25...38 % oT o01ero 4uc-
Ja OTKa30B TPaKTOPOB.

OcHOBBIBasSICh Ha Pe3ylibTaTaxX aHaAIM3a UCCIEJOBAHUM OTEYECTBEHHBIX U 3a-
PYOXXHBIX YUEHBIX, KOTOPBIE IIPHU Pa3pabOTKe TEXHOJIOTUM BOCCTAHOBIICHHUS HeTa-
JieW CUJIOBOM THAPABIMYECKON alrapaTypbl UCIIOIb30BAIUA TallbBAaHUYECKOE OCa-
XKIEHWe XpoMa WITU XKeJle3a, COUCKATENb TPaMOTHO OIPeAesIni NIEPCIEKTUBY U BbI-
COKYI0 3(Q(hEKTUBHOCTh MPUMEHEHUS AUCIIEPCHO-YIIPOYHEHHBIX TajlbBAHUYECKUX
TIOKPBITHI HA OCHOBE XPOMa, MO3BOJISIIOIINX OTKa3aThCs OT MEXaHW4IecKoi oOpa-
OOTKM IeTamu Kak JO0 HaHEeCeHWs IOKPBITHS, TaK M IMOCle, a TaKXe CO3/1aBaTh

BHYTpPEHHHE COKUMAIOIIUe HalpshKeHUs B GOpMUPYyEMOM OcCalKe, [TOBBIIIas U3HO-



COCTOMKOCTh BOCCTAHABIUBAaeMBIX y310B. Kpome 3Toro, BnusHHE CTPYKTYpPHI
(hopMHpyeMBIX KOMIIO3UITMOHHBIX ITOKPBITUH Ha CBOWCTBA TaIbBAHUYECKUX OCa-
KOB B HACTOSIEE BPEMs OCTACTCs MAJOU3YYEHHBIM M IIPEICTaBISET OONBIION
Hay4YHO-IIPAKTUYECKUN UHTEPEC.

B cBsA3H ¢ BBIIIEU3IOKEHHBIM CUMTAIO, YTO Te€Ma JUCCEPTALUOHHON pado-
Tl IlenskoBa Hukutel AnexceeBuda «BoccTaHOBIEHUE TUIPOIMINHIPOB CEllb-
CKOXO3MCTBEHHON TEXHUKHU Pa3MEpPHBIM KOMIIO3UIIMOHHBIM IOKPBITHEM Ha OCHO-
B€ XpOMay SBJISIETCS aKTYalIbHOM, a JOCTWKEHUE IIOCTAaBJICHHOU L[EH BHOCUT 3Ha-

YUTENIbHBIA BKJIAJ B Pa3BUTHUE COBPEMEHHON HHXEHEPHO-TEXHUYECKOW CHCTEMBI

AIIK Poccutiickoit ®enepaiiuu.

Hay4ynasi HOBU3HA U IPpaKTHYeCKasi 3HAYHUMOCTh
NOJIy4eHHbIX COHCKATeeM pPe3yJibTaTOB

B xauecmee nayunou HousHbl pabomuvl npedcmaesietvl.

— HOBO€ HaIlpaBJIeHWE XOJOJHOTO BOCCTAHOBIEHHUS MPOMUIIS U3HOIIEHHBIX
IIOBEPXHOCTEN C JIOKAJIIbHBIM BBIPAaBHUBAHUEM IIPUITYCKa;

— HayyHble OCHOBBI IIpOIlecCa HAHECEHWS pPa3MEpPHOro AUCIEPCHO-
YIPOYHEHHOTI'O KOMIIO3ULIMOHHOIO TajIbBaHUYECKOTO MOKPBITUSI HA OCHOBE XpoMa
CO CKMMAIOIIUMU OCTATOUYHBIMU HAIPSHKEHUSIMU;

— 00OCHOBaHME MOBBILIEHUS (HUZUKO-MEXAHUYECKUX M OKCILTyaTallMOHHBIX
CBOMCTB IOKPBITUM, HAHOCUMBIX pa3pabOOTaHHBIM METOJOM, 3a CUYET BHEIPEHUS
MEJIKOIACIIEPCHOTO HAMOJHUTENS B raJIbBAHUUECKYIO MATPHUILy C TIOCTIEAYIOIIAM
IIOCJIOMHBIM YIIPOUYHEHWEM HAHOCHUMOT'O CJIOS WHCTPYMEHTOM, PaOOTArOIIMM II0
MeTOly OOKaTKH;

— TEOPETUYECKH U SKCIIEPUMEHTAIBHO OOOCHOBAHHBIM BHIOOD palvoHAIb-
HBIX TE€XHOJIOTHYECKUX PEKUMOB HAHECEHUS MUCIIEPCHO-YIPOYHEHHBIX KOMITO3U-
IIMOHHBIX T'aJIbBAHUYECKUX XPOMOBBIX MOKPBITUN 3aJaHHOTO KadecTBa U Tpedye-
MOM TOJIIIUHEL,

— 3aKOHOMEDPHOCTH B3aWMOCBS3€H PEXXUMOB OCAXKACHUS KOMITO3UITMOHHBIX

TaJIbBaHUYCCKUX XPOMOBBIX HOKpBITI/Iﬁ C ux (bI/ISI/IKO-MGX&HI/ILIeCKI/IMI/I CBOMCTBaA-

MH.



3uauumeimu pesynomamamu 0Jis NPAKMUKYU SAGIAIOMCAL

— HOBBIU cHIOCO0 ocaxJeHMs (QyHKIIMOHATBHBIX MePMETHYHBIX TalbBaHUYe-
CKHUX IMOKPBITUH, MO3BOJLIIOILUY PEeIlaTh BaKHYIO HApPOIHO-XO3SHCTBEHHYIO IIPO-
OeMy IOBBINIEHUS HANEKHOCTH CHIOBBIX THAPABIHUYECKHIX YCTPOKCTB XOJIO[HBIM
BOCCTAHOBIIEHUEM JieTalell ¢ MOMydeHUeM SKCIUTYaTalluOHHBIX XapaKTepPUCTHK He
HIDKE, YeM Y HOBBIX U3EIHH;

— TEXHOJIOTUYECKHE BO3MOKHOCTH HOBOTO METO[Ia, MO3BOJIIIOIINE IOBBI-
CUTH JIOJITOBEYHOCTH CHJIOBBIX THUAPABIMYECKUX YCTPONCTB, CHU3UTH MPOCTOH
TEXHUKH U TPUHECTU 3HAYUTENEHYIO TPUOBUTE HAPOJIHOMY XO3SHCTBY;

— HOBBI MHCTPYMEHT, HEOOXOIUMBIN IS peau3alliil MIpeaaraeéMoro CIo-
coba;

— METOAWKA MPOEKTUPOBAHMS TEXHOJIOTHYECKUX IIPOIIECCOB, HA OCHOBE KO-
TOPO# CO3MaHO TEXHOJNOTUIECKOe OCHAINEHUE ISl pealn3alii MeToa HaHeCEeHUS
pa3sMEepHBIX M3HOCOCTOUKHUX Ie€PMETUYHBIX KOMITO3ULIIMOHHBIX IOKPBITUI Ha OCHO-
BE XPOMOBOW MaTpPHUIBl HHCTPYMEHTOM M3 MHOTO(A3HOTO KOMIIO3UIIMOHHOTO Ma-
Tepuana.

Taxoke IS MPaKTUKH 3HAYMMBIMH PE3yNbTaTaMU SBISFOTCS [IpPeICTaBICH-
Hble B JIHUCCEPTAllMOHHOM paboTe palllOHAIbHBIE NapaMeTpbl O00OpYINOBaHUS U

CpencTBa TEXHOJIOTHICCKOr0 OCHAIICHUA OJI1 OCYIIECTBIICHUA IPEAJIaracMoro Me-

TOA.

J{OCTOBEPHOCTH, HAY4YHAsl HOBU3HA U MPaKTHYeCKasi 3HAYHMOCTb BbIBO/JIOB

ITo pe3ynbraTaM TEOPETUUECKUX M OKCIEPUMEHTAIBHBIX HCCIENOBAHUHU B
3aKIJIFOUEHUU CHOPMYTIUPOBAHO IIECTH BEIBOJOB.

B 6v1800¢ ] KOHCTaTUPYeTCs, YTO pazpaboTaH U UCCIEeIOBAaH HOBBIA CIIOCO0
HaHeCeHWs] GUHUIIHOTO U3HOCOCTOMKOIO Pa3MEpPHOTO epPMETHUHOIO IUCIEPCHO-
YIPOYHEHHOTO KOMITO3UIIMOHHOTO MOKPBITUS ISl YIIPOYHEHUSI ¥ BOCCTAHOBIIEHUS
JeTajled CUIIOBOM TMIPaBIMYECKON amnmaparypsl, MO3BOJSIOMIUNA UCKIFOYUTE PUCK
TIOJTy4€HHS PACIIPOCTPAHEHHOT0 Ie(eKTa — TeUU 110 XPOMY.

BriBog He cornacyercs ¢ mepBOM MOCTAaBIEHHOW 3aJadeld, a NaTeHT Ha IIo-

JIe3HYI0 MOJEIb ITOKa3bIBaeT HOBOE TEXHUYECKOE PeIllleHre yCTPONUCTBA IS IOIy-



YEeHHUS KOMIIO3UTHEIX ITOKPBITHM Ha BHYTPEHHUX MOBEPXHOCTSX, & HE CIOco0, Kak
YKa3aHo B BEIBOJIE.

OnHako, mpefcTaBieHHble B paboTe 3aKOHOMEpHOCTH (HopMoOOpaszoBaHuUs
CJI0s TIOKPBITHSA B 3aBUCHUMOCTH OT CTEIIEHU M3HOCA Pa3NUYHBIX YUaCTKOB ITOBEPX-
HOCTH IIO3BOJIAIOT CeIaTh BEIBOJ O JOCTOBEPHOCTH, HAYUHON HOBHU3HE W IPAKTH-
YECKOU 3HaYMMOCTH IIOJy9EeHHBIX Pe3yIbTaTOB.

Bvi6o0 2 KOHCTaTHpyeT, 4TO IOJydeHa MOJeNb IS pacyeTa pa3MepoB
HAIIOJIHUTEIS] KOMIIO3ULIMOHHOIO MaTeprana ¢ Leibio obecredeHus 3aaHHbIX Qu-
3UKO-MEXaHUYECKUX CBOMCTB IOIydaeMOro MOKPHITHUS U TIO3BOJISIOIIAS TPOTHO3H-
pPOBaTh HANPSKEHUS B 3aBUCUMOCTH OT YCJIIOBUH €0 OCaKIeHUS.

BrIBox Tak e HE COOTBETCTBYET ITOCTABIEHHOU 3aJade — BBIICHUTH IPaHU-
116 BO3MOXKHOW KOHIIEHTPAIMY HAIIOJHUTENS B TIOKPBITHH.

OpHako, IpencTaBieHHas B paboTe MOJenb I pacyeTa pa3MepoB HaIloJ-
HUTEJs] KOMIIO3UIIMOHHOTO MaTepualia U IryOrnHa 3apOKACHUS IIACTHIECKON 00-
JacTH B 30HE KOHTaKTa MHCTPYMEHTAIbHOM TOJIOBKKA C BOCCTaHABIMBAaEeMOU IIO-
BEPXHOCTBIO, YCTAHOBJICHHASI C YUE€TOM JOIYIIEHUN MEXaHUKU CIUIOIIHBIX Cpes,
IIO3BOJIIET CHENaTh BBIBOJ O JOCTOBEPHOCTH, HAYUYHOM HOBH3HE U IPAKTHUECKOH
3HAUMMOCTH IIOJyUYeHHBIX Pe3yJIbTaTOB.

B svi800e 3 mpencraBneHsl pe3ynbTaThl 1a00paTOPHBIX UCTIBITAHUN HU3UKO-
MEXaHUUECKUX CBOMCTB IUCIEPCHO-YIPOYHEHHBIX TalbBaHUUECKUX KOMIIO3HIIM-
OHHBIX INOKPBITUH. YCTAHOBIEHO PALMOHAIBHOE COMAEPIKaHWE KOMITO3UIIHOHHBIX
BKIIFOYEHUN B (OpMHUpPYyEeMOM TajlbBaHHUYECKOM IIOKPBITHH, JUANa30H W3MEHEHUs
PEXUMHBIX [1apaMeTpPOB, O3BOJIIIOIIMX [T0JIyYaTh IOKPBITHS 3aIaHHOTO KauecTBa
u 1p.

BEIBOJ 9acTUYHO COOTBETCTBYET TPEThel IOCTaBIECHHOHN 3a/1ade, IpeICTaB-
JIEHHBIE Pe3yJIbTATHI SIBISIFOTCS HOBBIMU U JIE)XKAT B OCHOBE pU pa3paboTKe TeXHO-
JIOTUYECKUX PEKOMEHIAIM HaHeCeHWsI MUCIePCHO-YIPOYHEHHBIX TrallbBaHUYe-
CKHX KOMITO3ULIMOHHBIX IOKPBITUN AJIS Pa3IMYHBIX TUIIOB KOHCTPYKIIMOHHBIX Ma-
TEPUAJIOB. |

Bv1600 4 1oKka3bIBaeT pe3ysbTaT dKCIUTyaTallMOHHBIX UCIBITAHUH, IPHU MIPO-

BEJICHUU KOTOPBIX YCTAHOBJIIEHO, YTO BEPOSITHOCTH O€30TKa3HOU pabOTHl TUIAPOLIH-



JTUHIPOB C HAHECEHHBIMU NUCHEPCHO-YIPOUYHEHHBIMU TallbBAHUYECKUMH KOMIIO-
SUIIHOHHEIMY IIOKPBITUSAMU Ha OCHOBe Xpoma B 1,08 pasa BhIIIe 10 CpaBHEHHIO CO
CTaHAAPTHBIMU THAPOIWINHIPAMHU.

BeIBOZ HE COOTBETCTBYET HU OAHOM M3 ITOCTABIEHHBIX B paboTe 3a1ad, Mpu
3TOM U3 (HOPMYJIMPOBKHU HE SICHO, YTO UMEETCs B BUAY IO CTAHAaPTHBIMU CHIPO-
IWIAHIPaMHU.

B 1nenoMm mpencTaBieHHBIA pPe3yNbTaT, MONIYYeHHbIN C UCIIONB30BAHUEM W3-
BECTHOW B TEOPUU HAJEKHOCTU METOAUKU 3KCILTYaTallMOHHBIX MCIIBITAHUH, TOHS-
TEH, IOCTOBEPHOCTH ITOATBEPKIAETCS aKTaMH 3KCIUTyaTalliOHHbBIX UCTIBITAHUH.

B swiso0e 5 xoHcTaTtupyercs TO, 4TO pazpaboTaHa TEXHOJIOTHsS OIS OCy-
IIECTBICHUS MIPOLiecca HAaHECEHUSI TePMETHUHOrO Pa3sMepHOr0 KOMIIO3UIIMOHHOTO
IUCTIEPCHO-YIIPOYHEHHOTO TalbBaHUYECKOT0 MOKPBITUSI Ha OCHOBE XpOMa, CIIPO-
eKTUPOBAHO U M3TOTOBIEHO O0OpYyIOBaHUE U CPEICTBA TEXHOIOIMYECKOrO OCHa-
IEHUS.

BriBom cOOTBETCTBYET IIECTOM M YaCTUYHO CEIBbMOM IIOCTABICHHBIM 3aa-
YaM, JOCTOBEPHOCTh M MpaKTHUECKas 3HAYMMOCTH IMOATBEPKIOAIOTCS aKTaMU
BHEJIPEHUSL.

B 6v1600e 6 yka3piBaeTCs CyMMapHbIH 9KOHOMHUYECKUN 3¢ (EKT OT UCIOIIb-
30BaHUs TEXHOJOTMU HAHECEHUs pPa3MEpHOr0 M3HOCOCTOMKOIO TIepMETUYHOIO
IUCTIEPCHO-YIIPOYHEHHOT'O TaIbBAHNUECKOTO0 KOMITO3UIIMOHHOIO ITOKPBITHS Ha OC-
HOBE XpOMa B CPaBHEHHUU CO CTaHJAPTHBIMHU T€XHOJIOTUSMH.

BrIBoz mOCTOBEpeH, T. K. MOJNyUY€HHOE 3Hau€HHWE CyMMAapHOM 3KOHOMHUYE-
ckoli apdextuBHOCTH 5 950 THIC. pyO. paCCUUTAHO C UCIIOJIB30BAHUEM OTPACIIEBOM

METOIUKH, YIUTHIBAIOIIEH SKOHOMUYECKUH 3 (HEeKT OT MOBBILIEHUS Ka4yecTBa U OT

CHIXeHUs Opaxa.

Onenka comep:kaHus AUcCcepPTANHA
HucceprannonHas paboTa u3noxeHa Ha 388 CTpaHMIaX U COCTOUT U3 BBE-
IEHWs, 5 TJ1aB, 3aKJIFOUEHHUS, CIIUCKA UCIIONB30BAHHBIX HCTOYHUKOB U 7 MPUITIOXKe-
HUU.

Bo esederuu nana oOmias XapaKTepUCTHKa paOOThI, BKIIIOUAOIIAs aKTyaslb-



HOCTb ¥ CTENEHb pa3pabOTaHHOCTH TEMBI, IIeb PabOTHl U 3aaul HCCIIEI0BAHMS,
OIIpeIeNIeHbl OOBEKT U MPEeAMEeT UCCIeNOBaHUs, CHOPMYIUPOBAHEI TIOJOKEHHUS U
pe3yIbTaThl, BEIHOCUMBIE Ha 3allUTy, Hay4yHas HOBU3HA W IPAaKTUUECKas 3HAUM-
MOCTb.

3ameuanue. IIpu pacCMOTpEHNHU CTENEHU pa3pabOTaHHOCTH TEMBI He yKa3a-
HEI (baMIIIAN YYEHBIX, YbH TPYABl BHECTH 3HAUUTEIBHBINA BKIIaJl B Pa3BUTHE METO-
IIOB HaHECEHUs IaJIbBAaHUYECKUX IIOKPBITUN.

Ilepsas 2nasa paboOThl MOCBALIEHA OLIEHKE COBPEMEHHOTO COCTOSHUS IIPO-
O7eMbl HaHECeHUsI FAIbBAaHUYECKUX KOMIIO3UIIMOHHBIX MOKPBITHH. ClelaHHbIN Ha
OCHOBe 0030pa MUTEPaTypPHBIX MCTOYHUKOB aHAJIU3 BUIOB TaJIbBAHUYECKOTO OCa-
KIEHUS IIOKPBITUM M3 XpoMa IO0Ka3aj, YTO BCe OHW MMEIOT CYILECTBEHHBIE HEHO-
CTaTK{ MPUMEHUTEIBHO K BOCCTAHOBJIIEHHUIO JeTaled CUJIOBBIX T'MIPOLMIAHIPOB:
5TO OTpaHUYEHHE IO TONINWHE, HEOAHOPOAHOCTh CTPYKTYpPBI, PaCTSITHBAIOIIHE
HaIpPSHKEHUS, HETEPMETUYHOCTE TT0JIydaeMbIX OCaIKOB U JIp.

OTIUYUTENIPHON OCOOEHHOCTBIO paccMaTpUBAaEMOro B padOTe METoAa rajb-
BaHOKOHTAKTHOTO OCaXXAECHUS SBIISIETCS MCIIOJIb30BaHUE MHCTPYMeHTa, oOecreun-
BAIOILIETO PETyIUPYEMbIA MacCOIEPEHOC HAIMlOIHUTENS B OXKUIAeMOE€ MOKPBITHE.
YyuThiBas, 4TO K pabOYUM TMOBEPXHOCTSIM AeTalled CHIIOBBIX TUIPOIMINHAPOB
MPEIBABIAIOTCS 0CcOObIe TPpeOOBaHUS 110 U3HOCOCTOUKOCTH U T'€PMETUYHOCTHU, CO-
HCKaTEeJIEM MTOCTABJIEHB! 3a/1aul, HAlIPaBJIEHHbIE HAa TEOPETUUECKOE 0OOCHOBAHUE,
pa3pabOoTKy TEXHOJOTHUU U CPEJICTB TEXHOJIOTMUYECKOT'O0 OCHAIIEHUS, a TaKkXKe CO-
3[aHUE MaTeMaTUYEeCKUX 3aBUCUMOCTEH, peanu3yromux 3T TpeOOBaHuU .

B xauecmee 3ameuanus cnedyem ommemumy.

1. B mepBoii riaaBe couckaTelhb He MPeACcTaBUil 000CHOBaHUE BRIOOpa TEXHU-
4eCKoro 00beKTa, K KOTOPOMY IIPUMEHSETCS pa3paldaThIBacMBIN TallbBaHOKOH-
TaKTHBIA METOJ OCAXIEHUS, OTCYTCTBYET aHaJIN3 KOHCTPYKTUBHBIX 0COOCHHOCTEH,
M3HOCOB U TpeOoBaHUM K pabouuM MOBEPXHOCTSM BOCCTaHABINBAEMBIX JIeTaleH.

2. B paboTe He mpencTaBieH aHAIN3 U TEXHUKO-3KOHOMHUYECKas OLIEHKa
OPYTUX METOIOB BOCCTAHOBIEHUS NETAJIel CUIIOBOW ammapaTypbl, KpoMe rajibba-

HHUYCCKHUX.

Bmopaﬂ 2naea MOCBAIICHA TCOPETUIYCCKUM HCCIIENOBAHUAM, HAIIPABJICHHBIM



Ha ofeclieyeHHe KadecTBa IIOMydaeMbIX MOKPBHITHA. B 4acTHOCTH, MpeioKeHa
MOJIENb I pacdeTa PasMepoB HAMIONHUTENS KOMIIO3UIIMOHHOTO MaTepuaa ¢ Ie-
TBI0 OOECIIeYeHus 3aJaHHBIX (U3MKO-MEXaHMYECKUX CBOUCTB IMOTYyYaeMBIX II0-
KPBITHH; IIPEACTaBIEH alITOPUTM IPOTHO3UPOBAHUS HAIPSDKEHUH, MOJYyYEHHBIX B
KOMIIO3ULIMOHHOM ITOKPBITUHU IIPU OINpPENEeI€HHBIX YCIOBUSX; IMOCTPOEHA MOJEINb,
OIKCHIBAIOIIAS XapaKTep B3aUMOJEUCTBUS UHCTPYMEHTA C MOKPHITHEM, YIUTHIBA-
I0Iasi JUCIIOKAITMOHHYIO CTPYKTYpPY OCa)X1aeMOT0 KOMITO3ULIMOHHOTO TalbBaHH-
9eCKOI'0 CIlIOsl; OIpefefieHa TIIyOWHA 3apO’KISHHs IUIACTHYECKOH AedopMmanviv B
MIOKPBITUH; MTOIy4YeHa 3aBUCUMOCTb, ONIPENENISIoNIasi BIUSHUE IIIEPOXOBATOCTH 00-
paboTaHHOU AeTalli Ha KaueCTBO MOy4aeMBbIX TOKPBITHH.

3ameuanus no emopoti enase:

1. Y3 paccyxaenuif couckarems He SICHO, TOUeMY sl PeIeHUs YpaBHEHUS
Jlarmaca (2.10) npunsTa QyHKIHS HanpsokeHus (2.19).

2. CienyeT NOSICHUTb, KaK CBSA3aHBI 3aBUCUMOCTU OTHOCUTEIHHON OTIOPHOU
IUHBL Ipoduist (2.64) u (2.65) ¢ MoneNbo, OIpenestoIIel Iomaas KOHTaKTa
UHCTPYMEHTA U C [IeTajIbl0, ¥ KaK 3TO [TO3BOJISIET KOPPEKTHO ONPEAeNATh BEITUUU-
Hy IIpKUMa UHCTPYMEHTA JUIsl CO3aHusl He0OXOUMON CTeTIeHH YIIPOUHEHHSI.

B mpemuveii 2nase mpencTaBieHa MporpaMMa METOIWKH SKCIEPUMEHTANb-
HBIX HccrnenoBaHuii. Couckarens pa3paboTal OPUTHHATBHYIO METOIUKY IOTyde-
HUSI JUCIIEPCHO-YIPOYHEHHBIX KOMIIO3UIIMOHHBIX TalbBAHUYECKUX IOKPBITUM C
000CHOBaHMEM M3TOTOBJICHUS WHCTPYMEHTA JJIS HAaHECEHUS KOMITO3UITMOHHBIX
IIOKPBITUH, BEIOOpA AJIEKTPOIUTA U CXEMBI TEXHOJIOTHUECKOTO Tpoliecca. B pabote
IPEICTaBIEHO 3KCIepUMEHTAIEHOEe 000pyI0BaHKe, MPUOOPH 1 METOIMKA IS HC-
CIIEIOBaHMS CBOWCTB JUCIIEPCHO-YIPOYHEHHBIX KOMIIO3UITUOHHBIX TaJlbBaHUYE-
CKUX IIOKPBITUHN Ha OCHOBE XpoMa. CTEHIOBbIE UCTIBITAHUS MTPOBEAEHBI B COOTBET-
CTBUU C PETIaMEHTHPOBAHHBIMU ITPABHIIAMH MIPUEMKH ¥ METOIAMHU HCTIBITAHUMN 110
I'OCT 18464-96 u I'OCT 16514-96, a skcrutyaranmonssie — o I'OCT 22976-78.

3ameuanus no mpemoell 2nase:

1. Ilpy omucaHWU TEXHOJIOIMU NPOU3BOJACTBA WUHCTPYMEHTAIBHOM TOJOBKU
aBTOPY cJIeN0Balo Obl 0003HAUUTH NE€peUeHb BO3MOXKHBIX BAPHAHTOB MCIIOJHEHUS

KOMITIOZHIITMOHHOT'O 6pyCKa C YKasaHHuEM TUIIOPasMEPOB TaKUX BAPHAHTOB.



2. Metonuka mpoBeneHuss TpuborexHuueckux wucneltaHuii 1mo I['OCT
23.224-86 omwmcaHa HE KOPPEKTHO. B 4acTHOCTH, yKa3aHHBIM CTaHAApT IIpeaIoa-
raeT ONpejelieHre Harpy3Kd OO Ipea3ajupa, ONTUMAIBHYIO HarpysKy, COOTBET-
CTBYIOIIYI0 MUHUMAaJIbHOMY KO3()D(QUUUEHTY TPEHUS, U IPOBEACHUE MIUTEIBHBIX
UCTIBITAHUYN Ha U3HOC IIPY ONTUMAJILHOM HarpysKe.

3. Ykazan#nsli B naparpade «3.4 CTeH10BbIe UCIIBITAHUS THAPOLUIAHAPOB
I'OCT 27.502-82 «HanexHocTh B TexHuke. Cucrema cbopa u o6pabotku unbpop-
maruu. [InanupoBanue HaOMOIEHUI) He NeHCTBYOMM 1 3aMeHeH Ha P/ 50-690-
89 «MeToapl OIIEHKH IIOKa3aTesiell HaJeKHOCTH IO 3KCIEPUMEHTAJIbHBIM JaH-
HEIM». [IpH 3TOM yKa3aHHbIe HOPMaTHUBBI He MOTYT OBITh IPUMEHEHEI IS CTEH/I0-
BBIX UCITBITAHUM.

4. Tlpu mpoBeneHUN HKCIUTYaTAllMOHHBIX MUCIIBITAHUU HE npencraﬁneHo KO-
JMYECTBO TUAPOArPeraToB, MPUHSATHIX AJs HaOMIONeHUs, He yKa3zaH IIaH HaOJo-
neHuit. s sKCIUTyaTallMOHHBIX MCIBITAHUN ClIe0Bajo Obl IPUHATH METOJUKY B
cootBeTcTBUHU C PJ[ 50-690-89 «Metonpl OIlEHKM ITOKa3aTesled HaJIeKHOCTU II0
AKCIIEPUMEHTAIBHBIM JaHHBIMY.

B uemeepmoii enase peCTaBIEHbl Pe3yNbTaThl U aHAIN3 SKCIIEPUMEHTAIIb-
HBIX UcclenoBanuid. OnpeneneH pa3Mep HAIOJHUTEIS U COCTaB KOMIIO3UIIMOHHO-
ro mokphITUs 6a30Boro u QuHUIIHOTO ciost. OmpeneneHbl peXUMbl HAHECEHUS
clioeB. ABTOPY yaloch 0OOCHOBATH YCIOBHUS 3JIEKTPOIN3a, IIPU KOTOPBIX IPOLECC
NIEKTPOOCAXKIEHUS BCEX CIOEB MPOM3BOAUTCS Ha OOHOM pexkume. IIpencrasiena
OKCIIEPUMEHTANIbHAS TTPOBEpKa pPa3NUYHBIX ITOKa3aTeled KadecTBa OCaKIaeMBIX
MIOKPBITHM, B TOM YHCIIE: BBIPaBHUBAIOIIAS CITIOCOOHOCTD, aATe3MUs TOKPBITUSL, KOP-
PO3UOHHAS YCTORUUBOCTD, FEPMETUIHOCTD, H3HOCOCTOUKOCTD, KO3 QUIIUEHT Tpe-
HUs. Ha OCHOBaHUM NIPOBENEHHBIX HCCIENOBaHUN pa3paboTaH TEeXHOJOTHUECKUN

PEeTIIaMCHT Ha IIOJIYYC€HUE TCPMCTUYHBIX U3HOCOCTOUKUX HOKpBITI/Iﬁ 3aJaHHOTO

KaJyecTBa.
3ameyanus no uemeepmoiu 2nage:
1. Tlpy mpoBeNEeHWM OIEHKM BIUSHUS KOHIEHTPAIlMW HAIlOJHUTEIEH Ha

MI/IKpOTBép,D;OCTB QJIICKTPOIUTUUECCKUX HOKpBITHfI METOAOM MHOFO(I)aKTOpHOFO

OKCIIEPHUMEHTA HE IIOKa3aHO, YeM 00OCHOBAHBI 3HAYCHUS rpaHuIn ypOBHeﬁ Bapbu-



poBaHus QakTopoB (Tabu. 4.1., cTp. 168, u Tabmn. 4.5., ctp. 173).

2. B monydeHHBIX pPacKOAMPOBAHHBIX PErPEeCCHOHHBIX Monenax (4.6 crp.
185 u 4.8 ctp. 188) He pacmmbpoBansl 0003HAYESHUS HE3aBUCUMBIX IIEPEMEHHBIX
X1, Xy, X3, X4, 9TO 3aTPYIHIET UX MPAKTUUECKOE IIPUMEHEHHUE.

3. MexanusM oOecreueHus BhIpaBHUBAIOIIEH CIIOCOOHOCTHU, ONMCAaHHBIN Ha
cTpanwuIle 229, HeIOCTATOUHO MTOJHO OMUCHIBAET IPUHLIKI YCTPAHEHUS Pa3IHIHbIX
BHIOB Ae(DEeKTOB M3HOIICHHBIX ITOBEPXHOCTEH.

B namoii 2nase nuccepTallidl NpeCTaBiIeHA TEXHOJOTHS IOJyUYEHUs pas-
MEPHBIX H3HOCOCTOMKHX IUCIIEPCHO-YIPOUYEHHBIX KOMIIO3HIIMOHHBIX IMOKPBITUH
Ha OCHOBe XpoMma. [lokazaHo, 4TO MCIOIB30BaHKE TAKOrO poJa MOKPHITUM Ha Jie-
TaJIIX CUJIOBBIX THAPABIMYECKUAX LUAIMHIPOB TMO3BOJSET YCTPAHUTh TAKOM Xapak-
TEPHBIN I TaTbBAHUYECKUX ITOKPBITHHU Ae(eKT, Kak Tedb Mo xpomy. IIpencras-
JICHbI PEKOMEHAIINU II0 OCOOCHHOCTSM IpPUMEHEHHUs pa3paboTaHHOTO MeToxa,
paccMOTpEeHB! BapHaHTHl HAHECEHUS MOKPHITHM Ha pa3iW4YHbIe TUIBI MOIJIOXKEK.
[Toxa3zaHo, YTO HCIOJB30BaHUE IUCIIEPCHO-YIPOUHEHHBIX T'albBAHUUECKUX KOM-
TIO3UITMOHHBIX MTOKPBITUHA PaCIIUPsET TEXHOJIOTMUECKHE BO3MOXXHOCTA HAaHECEHUS
TepPMETHUHBIX U3HOCOCTOUKUX pa3MepPHBIX OCAIKOB.

3ameuanus no namoi enage:

1. YuuThIBas OCTABICHHYIO COMCKATENIEM IIelTb pabOThI, He SICHO, IJISI YeT0
OBLTH HCCIIeIOBaHbl BAPUAHTHI HAHECEHHUS IIOKPBITUN Ha pa3iUYHbIe THUIIBI [TO/JIO0-
KEK: XpOMOBYIO, aTFOMUHUEBOIO, LIMHKOBYIO U JIP.

B 3axnrouenuu aBTOp TIPEACTaBUII BBIBOJBI IO paboTe W MEPCIEeKTUBEI Jallb-
Helimel pa3paboTKU TEMBL.

B cnucke numepamypur He pefcTaBIeHbl HAyYHbIE TPYIbl aBTOPOB, YbH pa-
OOTBI, IO MHEHHUIO COUCKATEJNs, ITOCBSIIEHbl UCCIeIOBaHUIM B 00JacTh PEeMOHTA
CUJIOBOM THUAPABIUYECKON anmapaTyphl CeIbCKOX03IMCTBEHHON TEXHUKH.

B npunosicenuu npedocmagnenvi aKThl CTEHIOBBIX W3HOCHBIX HCITBITAHUN
TUIPOLUIUHAPOB U aKThl BHEAPEHUS; MPOMEKYTOUHbIE PE3yJbTAThl CTATUCTHUE-
CKOM 00pabOTKH pe3yNbTaTOB SKCIIEPUMEHTANBHBIX HCCIIeNOBAHUM; MapIIpyTHO-
OIlepallOHHbIE KapThl TEXHOJIOTHUECKOTO MPOLiecca, TAaTeHThI U JUTLIOMEI.

3asepuiénnocmo u kauecmeo opopmIeHUs OUCCEPMAYUOHHOU pabombl



B nmenom mpexacraBieHHass qUCCepTAllMOHHAsS padoTa MpeAcTaBisieT coOon
3aBepIlCHHBIA HAy4YHBIA TpyH. 110 CTpyKType, COOePKaHUIO U CTUIIO U3JI0XKECHHUS,
rIyOWHe Hay4dHBIX HCCIIeNOBaHWM paboTa COOTBETCTBYET YPOBHIO IOKTOPCKOM

JuccepTanuu.

ABropedepar B IOJTHOH Mepe OTpakaeT coiepikaHWe AUCCEePTALIOHHOIO
HCCIIEIOBAHUS.

Bce cTpykTypHbIe a1emenTsl opopmitensl cormacHo ['OCT 7.0.11-2011.

OtTMedeHHbIe 3aMeUaHusl He CHIKAIOT HAy9HOM U IIPAKTUYECKON IIEHHOCTU

TMIOJIYYCHHBIX COUCKATEJIIEM PEIYJILTATOB.

Anpo6Ganus ¥ MoJHOTA ONyOJTHKOBAHHSA Pe3yJbTAaTOB padoThI

OCHOBHEBIE Pe3yIbTaThl UCCIICIOBAHUN TOOKEHBI, 00CYKIEHBI U ON0OPEHBI
Ha KOHQEpeHIMsIX, CeMUHapax U hopyMax MeXIyHapOAHOI0, POCCUICKOIO U pe-
TMOHAIBHOTO YPOBHSL.

[To Teme muccepTauu omyOIMKOBaHO 48 IMedaTHEIX paboT, KOTOpBIE B IOJI-
HOU Mepe PacKphIBAIOT OCHOBHBIE MOJIOKEHUS JUCCEPTALIMOHHOIO UCCIIEeN0BaHNs,
B TOM uucie 14 cratel, omyONUKOBAaHHBIX B XypHalaX, MHIEKCUPYEMBIX B MEX-
IyHapOIHBIX Oasax mutupoBanus Scopus u Web of Science, 20 crateit omy6uko-
BaHbl B M3JaHUSX, pekomeHnoBaHHbIX BAK P® mns nmyOnukauuu pesyibTaToB

IMCCePTAIIMOHHBIX HCcliefoBaHui, 1 MoHorpadus, 2 mareHTa PO Ha monesHyro

Mozienb U 1 mateHT PO Ha u3obpereHue.

3akiaoueHHne

Huccepranusa «BoccTaHOBIEHNE TUAPOLMIUHIPOB CEIBCKOXO035UCTBEHHON
TEXHUKHA Pa3MEPHBIM KOMITO3UIIMOHHBIM ITOKPHITUEM Ha OCHOBE XPOMa» COOTBET-
CTBYeT KPUTEPHUSM, OTMEUEHHBIM B IyHKTax 9—-14 IlonoxeHuss O HpUCYKICHUU
YUEHBIX CTEIIeHEN, YTBEPXKICHHOr0 nocraHoBieHuem [IpasurensctBa Pocculickoi
Oenepanuu Ne 842 ot 24.09.2013 1. (B pemakuuu nmoctanosiieHus [IpaButenscTBa
Poccutickoit ®@enepaunu No 1024 ot 28.08.2017 r.), u sABIsSeTCS 3aKOHUECHHOU
HAY4YHO-KBATU(PUKAIIMOHHON paboTOol, B KOTOPOU M37I0KEHBI HOBBIE HAYy9HO 000C-

HOBaHHBIE TEXHOJIOTUYECKHUE U TCXHUYCCKUC PCLICHHUS, HAIIPaBJICHHBIC Ha IMOBLI-



IIEHHUE JOJTOBEYHOCTH CHJIOBOM FHHpaBHH‘{eCKOﬁ arnmnapaTypsbl CeJIbCKOX 0351~
CTBEHHOM TEXHHKH 3a CUET HAHECEHUS Ha U3HOIIEHHBIE IMMOBEPXHOCTHU JeTaneun
PasMEpPHBIX TC€PMETUYHBIX I[I/ICIIepCHO-}’HpOLIHéHHBIX TaJIbBAaHUYCCKHUX KOMIIO3HU-
ITHUOHHBIX HOKpBITHfI Ha OCHOBE Xpoma, a ITenpxoB Hukura AnexceeBud 3aCIIyXXHu-
BaC€T NPUCYKICHUA yquoﬁ CTCIICHU OOKTOpa TCXHHWYCCKHUX HayK IIO CIICHAJIBbHO-

ctu 05.20.03 — TexHOJIOTUH U CpeICTBA TEXHUIECKOTO 00CITY)KHUBAaHUS B CEIBCKOM

XO3SMCTBE.

OdunuanbHbIA OTIOHEHT -

npodeccop Kadeapsl TEXHUUECKOTO CepBUCa MAIITNH

OI'BOY BO «MI'Y um. H.IT. Orapesa»

IIOKTOP TEXH. HAYK, NOLIEHT = C. A. Benuuko

04 anpens 2022 r.

CBenenus 00 ONnoHeHTE

Benuuko Cepreit AHaTonbeBIY

IOKTOP TEXHUYECKUX HAyK IO CIIeIIUaIbHOCTH

05.20.03 — TexHONOTUY U CPENCTBA TEXHUUECKOTO 00CITYKUBAHUS

B CEJIBCKOM XO3SIMCTBE

TOLIEHT

npodeccop kaheapsl TEXHUYECKOTO CEPBUCA MAIITHH

@enepanabHOE TOCYIAPCTBEHHOE OI0/DKEeTHOE 00pa3oBaTeNbHOE YUpEeKASHNE
BBICIIIETO 00pazoBanus «HalnoHampHBIN HCCIe0BaTeIbCKUH MOpIOBCKUT
rocynapctBeHHbI yHuBepcuteT uM. H.IT. Orapesay
OI'BOY BO «MI'Y um. H.IT. Orapesa»

430000, r. Capa#nck, yi. bonpiieBuctckas, 68

TEJI@(pOHI 8-(8342)-25-44-50, 89271943750 NMYHY MOLIMCh
E -mail: Velichko2005@yandex.ru . f‘é? Wt S S
https://mrsu.ru/ru/men/detail. php?ID=7
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