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BBEJIEHUE

Bonee mosioBuHBI BhIpadATHIBAEMOM UYEIOBEUECTBOM SHEPIUM MpeoOpa3yeTcs
yepes 3youarsie nepeaaun. boabIMHCTBO U3 HUX paboOTaeT B yCIOBUAX cMa3ku. [lpu
3ToM Haubojee PpacHpoCTPaHCHHOW MPHUUMHON MOTepH PabOTOCIOCOOHOCTH
3y0OuaThiX Mepenay SBAAETCS KOHTAKTHOE BBIKpAIIMBAHWE PabOUYMX TMOBEPXHOCTEH
3yOneB (mutThHr). [Ipobnema ero mpeaynpexacHus B 3y0uaTeix mepeaadax 10 CUX
MOp HE pElIeHa, NPUYeM, KaK IMOKa3ajl aHajiu3 Pe3yJbTaroB psja MCCIEAOBAHUH,
MPEUMYIIECTBEHHO KPYMHOMOAYJbHBIX 3yOuaThiX mMepeaad TEXHOJIOTHYECKOTO
000pyAOBaHUs, CYIIECTBEHHOE BJIUSHUE HA KOHTAKTHYIO YCTAJIOCTHYIO MPOYHOCTH
OKa3bIBAET HEPABHOMEPHBIA M3HOC MO BHICOTE pabOUYUX MOBEPXHOCTEH 3yObEB, UTO
HE YUUTHIBAETCA CYIIECTBYIOIMMU METOJIMKAMHU PACUETA.

Omanm 13 >(PGEKTUBHBIX CMOCOOOB CHWIKEHUSA KOHTAKTHBIX HAIPSKEHUH B
3yOuarhlX mepenavax, C UEAbl0  OPEAYNPEKICHUS  MUTTUHTA,  SABJISIETCSA
BOCCTAHOBJICHHUE TEPBOHAYATBHBIX (ONM3KUX K TEOPETUUSCKAM) 3HAUECHUN PaInyCOB
KPUBU3HBI B OMAacHbIX 30HaX. OJHAKO A0 HACTOAIIETO BPEMEHH OTCYTCTBYIOT
METOJIMKM TEXHUYECKH OOOCHOBAHHBIX PEKOMEHIAIMNA MO HCIOIb30BAHUIO STOTO
MOJX0JJa NPUMEHHUTENIbHO K  KPYyNHOTAa0ApUTHBIM  3yOuarhiM  Mepeaayam,
MO3BOJIAIOIIME YCTAHOBUTH PAIMOHAIBHBIE MAPAMETPbl KOPPEKTUPOBKH PabOUuMX
npoduiieii 3yObeB W CPOKM TPOBEASCHWUA OTHUX paboT, dYTO TOATBEPKIAACT
aKTyaJIbHOCTb MCCJICIOBAHUN HACTOSAIIEH padOTHI.

OBHIASI XAPAKTEPUCTUKA PABOTDI

CBs3b padoThl ¢ KPYNHBIMH HAYYHBIMU MporpamMmamu (mpoekTamu) u
TeMaMu

HayuHnble wuccrienoBanuss 1o TEME JUCCEPTALMM MPOBOAWIMCH B PaMKax
BBITIOJTHCHHSI TOCYJAPCTBEHHON TPOTPaMMBbl OPHEHTHPOBAHHO-(YHIAMEHTATHHBIX
uccnenaopanmii: [TIO®U «Hapexuocts m Oe3omacHocth — 07» mo  pazaeny
«Hccneoosanue 3a0ay Mexanuxu KOHMAKMHO2O B3AUMOOCUCMBUS U MEXAHUKU
mpewun 6 nepeoayax sayenienuem» (2004 — 2005 rr.), a Takke MO 3aAAHUIO
MunucrepcTBa oopazoanus PecnyOnrku benapych B paMKax BBITIOJHEHHS HAyYHO-
UCCIIEIOBATENbCKON paboThl « Pazpabomra memooos npedynpejcoenuss NUMmmuned 8
260JbEEHMHBIX  YUIUHOpUYeckux 3youameix nepedadax», 2003 — 2005 rr.,
Nel'P 2003417.

Heanb 1 3aaaun Uccae10BAHUSA

[[env: pa3pabotaTh METOJ MNPEAYNPEKICHUA MUTTUHTA KPYMHOMOMYJbHBIX
nepeaay 3aKpbITOro TUIMA MYyTEM KOPPEKTHUPOBKU pabOUYMX MOBEPXHOCTEH 3yObeB B
YCIOBHUAX SKCIUTyaTalvH.

Jlna oocmudicenust yeau Ovliu NOCMAGIeHbl U peuLetbl Cle0youue 3a0aqu:

1. OGocHOBaTh aKTYAJIbBHOCTh W PAlMOHATIBHYIO 00J1aCTh MPOBEAEHUA PadOT MO
MPEayNPEeXACHUIO MATTUHTA B 3y0UaThIX Mepeaayax.

2. Ha ocHoBe aHain3a pe3yJibTaTOB MOJCIMPOBAHUSA U SKCHEPUMEHTAbHbBIX
UCCIIETIOBAHUIN YCTAaHOBUTH 3aKOHOMEPHOCTHU BJIMAHUS HEPABHOMEPHOCTH M3HOCA MO
BBICOTE 3yObEB 3yOUaThIX KOJIEC HA 3HAUEHUA NEHCTBUTEIbHBIX PAJNyCOB KPUBHU3HbI
B OKOJIOMOJIFOCHBIX 30HAX MPHU Pa3IMUHbIX radapuTHBIX pa3Mepax 3y0daThiX mnepenay,
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pa3padoTarh METOJMKY KOJMUECTBEHHON OIIEHKH 3TOTO BJIMSHUA HA UX OCTATOUHbBIN
pecypc, MO3BOJISIONIYI0 YCTAHOBUTH PAIIMOHAIBHBIE MApaMETPbhl KOPPEKTHUPOBKHU
npoduieii 3yObeB U CPOKH IPOBEACHUAS 3TUX PaboT.

3. OueHuTh BO3MOKHOCTH YJIYUIIECHUS BUOPOAKYCTUUYECKUX XAPAKTEPUCTUK
PEAYKTOPOB TMPU TEXHUYECKHM OOOCHOBAHHON KOPPEKTUPOBKE HW3HOILICHHBIX
npoduiieii 3yObeB, BOZMOXHOCTH €€ MHOTOKPATHOTO MPUMEHEHUSA C COXPAHCHHEM
KQueCTBCHHbBIX MOKa3aTesel 3y0uaTeiX nepeiay.

4. TlpoBecTu HCCAEIOBAHUS BIUAHHUS TBEPAOCTH PadOUYUX TOBEPXHOCTEH
3yOb€B Ha CKOPOCTbh BO3pACTaHUs KPUBHU3HBI, OOYCJIOBJIEHHYID WX H3HOCOM,
pa3padoTaTh METOAMKY yueTa UMC/a LUKJIOB HAarpy>XeHUH 10 Hadajia 3apoxkKACHUs
YCTAJIOCTHBIX TPEUIUH B OMACHBIX N0 MUTTUHTY 30HAX.

5. Pazpabotarh ycTpoWcTBAa /Il KOHTPOJS W KOPPEKTHUPOBKUA padoUmx
npodriieii  YaCTHYHO  M3HOMICHHBIX  3yObeB, TMO3BOJAIONIMX  PEau30BaTh
pa3pabOTaHHbIE METOAMYECKHE MOAXOAbl M MHUHUMHU3UPOBATh OTPULIATEIILHOE
BJIUSIHUE KOPPEKTUPOBKHU HA PECYPC BOCCTAHABIUBAEMOTO 000PYIOBAHHUS.

Obvexm uccnedosanus: KPymHOMOMYJNbHBIE (m > 4 MM) 3aKpBITHIC
ABOJIbBEHTHBIC  3y0Ouarble MepeAaud, MNPEUMYIIECTBEHHO  TEXHOJIOTHYECKOTO
000pyI0BaHUA.

IIpeomem uccredosanuii: pecypc 3y0uaTsix nepeaad U MyTH €ro yBEIUYEHU.

ObocHosanue  vibopa 00vexma uccieo0osanus. BaXHOCTb YBEIUUCHUS
pecypca 3yOuarhiX mepeAad MOXKHO WUTIOCTPUPOBATh  CACAYIOIIMMH  TpeMs
MpUMEpaMu; 3aTpaThl MO 3aMEHE 3yOuaTbix KOJEC OJHOrO MYJBTUILUIMKATOPA
kommpeccopa «Demag» Vk-25 C (yctanoBieHbl Ha 3aBOJIe OPraHUYECKOTO CHHTE3a
OAO «MorunéBxuMBOIOKHO») coctasyssroT nopsaka $100 000. OrmyckHast 1ieHa
JUIs 3y04yaToro Kojieca KOJIECOMOTOPHOTO Onoka JiokomoThBa UMO3 cocraBisget
nopsaaka $2000, a mna 3yOuartoii mapsl KPUBOIIMIIHOTO JHCTOTMOOYHOTO mpecca
HT" 1334A — $6000.

IToJ107%eHus1, BLIHOCUMBbIE HA 3a1IUTY

Ha 3amury BBIHOCATCA pe3ysibTaThl MOACIUPOBAHUSA, TEOPETUUYECKUX U
AKCHEPUMEHTAJIbHBIX UCCCOBAHWNA, HAMPABJICHHBIE HA MPEAYNPEIKICHUE MUTTUHTA
3yOb€B KPYMHOMOJYJIbHBIX ME€peAayd, TMO3BOJSAIONIME CHU3UTh  BEPOSTHOCTh
00pa3oBaHus MUTTUHTA MYTEM KOPPEKTUPOBKH PadOUMX MOBEPXHOCTEH 3yObeB 0€3
yXyALIEHUS BUOPOAKYCTUUECKON aKTUBHOCTH 3alICTJICHUS, BKIFOUYAIOIIHE:

— YCTAHOBJICHHBIE B PE3YJbTATE€ TEOPETUUYECKUX W SKCHEPUMEHTATbHbBIX
UCCIIETIOBAHUIM 3aKOHOMEPHOCTH BJIMSIHUSI M3HOCOB 3yObEB M TBEPAOCTH MX PabOumx
MOBEPXHOCTEH, a TAKXKE PaAUYCOB OCHOBHBIX OKPYKHOCTEH 3yOuarhix KoJieC Ha
YBEJIMUEHHNE KOHTAKTHBIX HAMPSXKEHUIN U HA OCTATOUHBIA pecypc 3yOuaThix Nepeaay;

— METOAMKY, YUYUTHIBAIOIIYIO TabdapuThl 3y0UaThlx KOJIEC, KOJIMUECTBEHHONW U
KQUeCTBCHHOW OICHKH W YYe€Ta BIWAHHUS MaKCUMaJbHBIX MO NPOoduiIo 3yObeB
M3HOCOB Ha 3HAUCHUS PANYCOB KPUBHU3HBI,

— PEe3yJbTaThl UCCIICIOBAHNI U3MEHEHUS YPOBHS BUOPOAKTUBHOCTH 3y04aTOro
3aleNJICHUA B 3aBUCHUMOCTH OT BEJWYMHBI AKCIUTYaTAllMOHHBIX HM3HOCOB padoumx
MOBEPXHOCTEH 3yObeB, MO3BOJIAIONINE MCHOJIb30BATh MapaMeTpbl BUOPOAKTHBHOCTHU
NPy OMPEACIICHUHU 1EJIECOOOPA3HOCTH KOPPEKTUPYIOIIMX OMNepaluii U OLEHKE HX
2 peKTUBHOCTH,



— pe3yJibTaThl HCCICIOBAHMI M METOJWKY OINpPEACICHUA 4YuCia I[UKIOB
Harpy>kKeHuil 70 Hayajia 3apOKJACHUS B OMACHBIX MO MUTTUHTY 30HAX YCTAJIOCTHBIX
TPEMIVH B 3aBUCHMOCTH OT KOd((DUIIMEHTAa BO3PACTAHUS KPUBHU3HBI, YAUTHIBAIOIIETO
OTHOIIICHUE JCHUCTBUTEIBHOTO PAJANYCa KPUBU3HBI K TEOPETUUECKOMY, UTO MO3BOJISIET
CIIPOTHO3UPOBATH CKOPOCTh BO3PACTaHUA KPUBU3H HA PA0OUUX MOBEPXHOCTAX 3yObEB
B OMNACHBIX MO MNUTTHHTY 30HAaX B 3aBHCHUMOCTH OT TBEPAOCTH Marepuajga u
rabapuTHBIX Pa3MEPOB 3yOUATHIX KOJIEC,

— pa3pabOTaHHbIE W U3TOTOBJECHHBIE KOHCTPYKIUHA YCTPOUCTB, TO3BOJISAIONINE
ONpeACNiITh JEHCTBUTEIbHBIE 3HAYEHUA PAAUYCOB KPHUBU3HBI B OMACHBIX IO
MUATTUHTY 30HAaX U OCYLIECTBJATh KOPPEKTUPOBKY pabOuMX MOBEPXHOCTEH 3yObeB
KPYIHOMO/JYJIbHBIX Tepeiady MPH MHUHUMU3AIUU €€ OTPULATEIbHOrO BJIWSHUS Ha
peCypc BOCCTAHABJIMBAEMOT0 000PY/I0BAHMUS.

JInUHBINA BKJIAJ COUCKATEJISI

OCHOBHBIE PE3yabTaThl, MPEACTABICHHBIE B JUCCEPTALIMOHHOW padote,
MOJYUYEHbl aBTOPOM CAMOCTOSTENBHO. ABTOP CaMOCTOATEIBHO OOOCHOBBIBAJI
AKTYaJIbHOCTh MCCJICOBAHUH, pa3padoTan METOAUKY OOMEPOB PAJANYCOB KPUBU3HBI,
pa3padoTang METOIHMKY KOPPEKTHPOBKH Ipoduici 3yObeB W MPOBEN anpoOaryo Ha
MecTax »JKCIUlyaTtaluu 3yOuarbix mnepedad. llenb W 3agauM  KWCClieAOBaHUM
c(hopMyTUPOBAHBI COBMECTHO ¢ HAYYHBIM PYKOBOJUTEIEM I-POM TEXH. HAYK, TIPOQ.
PM. UrnaruiieBbiMm. COBMECTHO € HAy4YHbIM PYKOBOJUTEIEM W aCMHUPAHTOM
B.A. Kemosoii (B.A. JlorsBuHOBO#1) TPOBEICH aHAJIM3 BIWSHHS HEPABHOMEPHBIX 10
BBICOTE 3yObE€B M3HOCOB HA PAJANYChl KPUBU3HBI U JUHAMHUUECKUE XAPAKTEPUCTUKHU
3y04aToro 3aiemieHus. ABTOP y4acTBOBAJI B CO3JaHUM MPUOOPHO-TEXHUUYECKOTO
obecnieueHusa pa3paboTaHHOrO MeToAa. B mpoliecce ucciaeaoBaHUN COUCKATENb
ABJISIICS.  OTBETCTBEHHBIM  ucnosinutenieM HHMP. OtnenbHble  TeopeTHueckue
vccieaoBanusa mnpopoauiauchk coBmectHo ¢ I.A. KomocoseiM, M.J. Iloasimako,
J.C. TI'amoxunbiM, [1.B. J[pyrauenko, a sxcnepumentaibiubie — ¢ B.B. Kynemoseim
u O.H. Kytacom, 4To OTpa’k€HO B COBMECTHBIX MyOJUKAIUAX.

Anpobanusi pe3yJabTaToB AHCCEPTALMHU

OCHOBHbIC  MOJIOXKEHUA W pe3yJibTaThl  JAUCCEPTALMOHHONW  padoOThI
nokiaasiBaauck u oocyxaanncs: Ha MHTK «CoBpeMeHHbIE TEXHOOTUU, MAIITUHBI U
MaTepUaJibl JJi1 3UMHETO COJIEPXKaHUA aBTOMOOWJIbHBIX Aopor», Morunes 2003 r.;
PHTK «HoBbie marepualibl, 000pyJAOBaHUE U TEXHOJIOTUM B MPOMBIIUICHHOCTHY,
Morunes 2004 r.; MHTK «Marepuansl, o0opyaoBaHHE U pecypcocOeperaroine
texHonorun», Morusnies 2004 r.; MHTK «CoBpeMeHHbIE METO/IbI TPOEKTUPOBAHUS
mamuay, Muack 2004 r.; MHTK «MammnaoBeaeane-2004», I'omens 2004 r.; PHTK
«HoBbie MaTepuanbl, 000pyIOBAHUE W TEXHOJOTHH B MPOMBILLJIEHHOCTH», MOTHIICB
2005 r.; MHIIK «CoapyxectBo Hayk. bapanosuumn-2005», bapanosuumn 2005 r.;
MHTK «Marepuansl, 000pyJ0oBaHHE H PECypcocOEpEraromme TEeXHOJOTHIY,
Morunes 2005 r.; PHMC «HayuHo-mMeTOoqu4YecKnue OCHOBBI MPUMEHEHUS
WH(POPMAITMOHHBIX  TEXHOJIOTMH B  TPEMOJAaBAaHUA MEXaHWKA W HAYYHBIX
uccnenosanusax», Munck 2005 r.; PHTK «HoBsle marepuansi, o00pynoBaHuE U
TEXHOJIOTHH B mpombinuieHHOCTH», Morunes 2006 r.; MHTK «Marepuaisi,
obopyoBaHue M pecypcocOeperatone TexHomoruw»y, Morunes 2006 r.; MHTK
«HoBble MaTepuaribl, 000pyA0BaHUE U TEXHOJIOTHH B IPOMBIIIIEHHOCTY, Morunes 2007 r.
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Ony0JIMKOBAHHOCTD PE3yJIbTATOB JUCCEPTALIUH

OCHOBHBIE Pe3yJIbTaThl JUCCEPTALIUK Oy OJIMKOBAHbBI B 33 MeuyaTHbIX padoTax,
B TOM YHKCJIe B OAHOUW Oporimope, 12 cTaThsix, ceéMb M3 KOTOPBIX BKIIIOUYEHBI B
nepeueab BAKa (7,2 an.), 15 marepmanax koHdepeHIMH, a Takke B OJHOM
JETIOHMPOBAHHOM pykomucH cratbu. OOmmit o0beM OmyONMKOBAaHHBIX PadOT
coctapiser 130 ctpanun. Kpome 3TOro, OCHOBHBIE PE3yJbTaThl IHUCCEPTALIMU
BKJIFOUEHBI B JBa OTYeTa Mo rocOromkeTHhIM ¢duHancupyeMmbiM HUWP. Ilomyueno
YEThIPE MATEHTA, B TOM YUCJIE OJUH HA MOJIE3HYIO MOJIENb.

CtpykTypa u 00beM AUccepTaALUN

JluccepTanysa COCTOMT W3 TUTYJIBHOTO JIUCTA, OTJIABJICHUS, BBEACHUS, OOIIEH
XapPaKTePUCTUKKA PadOThl, OCHOBHOW YacTH, BKJIIOUAIONICH 4 TaBbl, 3aKJIFOUYEHUS,
oubmorpahnIeCcKoro CIMCKa, BKITFOYAIOIIETO CIIMCOK UCITOIb30BAaHHBIX NCTOUYHHUKOB
u3 129 HaumeHoBaHuii, B TOM uwnciiec 4 HMHOCTPAHHBIX W 125 OTEYECTBEHHBIX
HMCTOYHUKOB U CIIUCKA MyOnuKaiuii couckaress u3 33 HauMEHOBAHUH, MPUJTOKEHUH.
OO0umit 0o0beM paboTel — 196 crpanun, coaepxkaimx 81 CTpaHUIy OCHOBHOTO
tekcta, 101 wumoctpaiuio Ha 40 cTpanunax, 8 Tabnuil Ha 8 cTpaHMIAX, CHOUCOK
autepatypsl Ha 14 ctpanunax, 12 npunoxxenuit Ha 53 cTpaHUIaXx.

OCHOBHOE COJAEP KAHUE PABOTbI

Bo BBeaeHnu u 001Iell XapakTepucTHKe padoThl 000CHOBAHA AKTYAJIbHOCTh
JUCCEPTAIMOHHON pPaboThl, CHOPMYIMPOBAHBI I1EIb W 3aJaYd  HCCIACAOBAHUM,
Hay4YHas HOBU3HA, MPAKTUUYECKAsA 3HAUMMOCTh MOJYUEHHBIX PE3YJIbTATOB, U3JI0KEHbI
OCHOBHBIE TIOJIO’KEHHUSI, BLIHOCUMBIE HA 3AIIUTY .

B nepBoii riase auccepTanMyd JaH aHAJIW3 Pa3BUTUS MPEJCTABJICHUHN MO
npoOnemMe MUTTHUHTA.

[TepBbiit 3Tan pa3BuUTHA NPEACTABICHUNA MO MPOOJIEME MUTTHUHTA BO3IJIABUJI
I'enpux I'epu, kOTOPBIA OMyONMKOBAJT PE3YyabTaThl CBOMX HMCCIEAOBAHUNA yIPYroro
B3aMMOJICHCTBUSA CTAJIbHOTO Iapa C IUIOCKOCTBIO W ¢ 1mapoM. CXOAUMOCTh
TEOPETHUYECKH Tpeicka3zbiBaeMbIX opmysioi I'. ['epria pe3yabTaToB U MOTy4aeMbIX B
’KcepuMeHTe mnoareepamian Takke R. Stribeck, A.H. Jluaawk, B.H. Tpetiep,
G. Oppel, S. Wey, A. Feppel, K. Lafleure, MM. Capepun, H.M. benses,
A.C. KpaBuykK ¥ psii IpyTHX UCCIICIOBATEIECH.

Ha BTopom »Tamne pa3BuTuA MPEACTABICHUN MO MPOOJieME MUTTUHIA YCUIIHS
y4E€HBIX ObLIM HAMpaBJICHbl HA CO3/aHWE 0a3bl JAHHBIX MO MpeaeiaM KOHTAKTHOM
BBIHOCJIMBOCTH M YBS3KE HMX C JCHCTBYIOIMMMHM KOHTAaKTHBIMH HaIPSHKSHHUSIMHU.
bonbmiolt Bkiman BHecnu: AU, Ilerpycesuu, A.B. Ocunsu, I'K. TpyOumn,
B.JI. I'posun, C.B. Ilunernn, M.M. Xpymos, b.H1. Kocreukuii, H.®. Ky3bmuH,
JIb. Dpmux, 3.II. IlaBnos, A.I. Kucrtesau, JI.C. boposuu, M.M. CasepuHn,
P.P. I'anenep, b.C. KoBansckuii, /[ H. Pemeros, B.H. Kyapssues, K.W1. 3abnonckuii,
AWN. Kopabnés, I''11. Ckynaun, E.I'. T'un3Oypr, E.M. Teckep, O.B. bepectHes,
BJI. bacuntok, U.B. XKyk, u MmHorux nip. Cpeau 3apyOeKHbIX YUEHBIX 3aCJTyKUBAIOT
BHUMaHuA padoter S. Way, G. Niemann, M. Ulrich, H. Merritt.

[TosBuBmiasics 0a3a MAAaHHBIX MO MpeAesiaM KOHTAKTHOW BBIHOCIMBOCTH
MaTEpUAJIOB Ui 3yOuarbiX Mepenad MO3BOJWJIA CO3[aTh OOJIBIIOE KOJUYECTBO
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METOJIMK WX pacuéTa Ha KOHTAKTHYIO YCTaJIOCTHYHO MpOYHOCTh — lleTpyceBuua,
Kynpsasuesa, [IHUNUTMAILL, HKM3 u ap. BoablMHCTBO UCCIIENOBATENCH MPUHSIIO
dopmynny I'. I'epria B KauecTBe KPUTEPHSA, ITO3BOJIAIOIICTO PEIIATHh MPOOIEMY
NPEayNPEeXACHUS MUTTUHTA MYTEM COMOCTABJIECHUA ACHCTBYIOIIMX HAMPSKEHUN C UX
MPEAETBHO AOMYCKAEMbIMU 3HAYEHUSMH.

OnHako B CBSI3M C HEPABHOMEPHBIM 1O BBICOTE PA0OUUX MOBEPXHOCTEN 3yObEB
W3HOCOM B TMPOLECCE OKCIUTyaTaluu PpaauyChl KPUBU3HBI KOHTAKTHUPYIOIIKX
MOBEPXHOCTEH YMEHBINAOTCA, YTO MPUBOAUT K COOTBETCTBYIOIIEMY YBEJIUYCHUIO
KOHTAKTHBIX HANpPSKEHWA W COKPAILCHUIO pecypca Nepeaady, HE YUYUThIBAEMOMY
CYIICCTBYIOIIMMHM METOJAMKAMH PACUYETOB 3yOuaThix TNepeAady Ha KOHTAKTHYIHO
MPOYHOCTb.

Ha wuwmeroiiee mecTo sBJICHHE CYIIECTBEHHOTO BO3PACTaHUS KOHTAKTHBIX
HaMps>KeHUM B 30HAX MEPEX0/ia HAUAJbHBIX HOXKEK 3yObeB B TOJIOBKH, B PE3yJIbTaTe
HEPABHOMEPHOTO TIO BBICOTE pabdoumx mpodwmieii 3yObeB W3HOCA, MPUBOIAIIETO K
YMEHBIIICHUIO PAInyCOB KPUBU3HBI B OMACHBIX M0 MUTTUHTY 30HAX, MEPBBIM OOpATHII
BHUManue P.M. MHruatuines. [IIupoko wu3BECTHH padOTBI B 3TOW 00JacTu
B.II. Onumenko, B.M. Eropoa, C.H. Kuma, I".JI. Mansimepa, B.JI. Jlopodeena,
A.T'. KypasneBa, KOTOpbI€ TaKK€ MPUIILIA K BBIBOJY O CYIIECTBEHHOCTH BIUAHUS HA
JNEHCTBUTEIbHBIN PaanyC KPUBU3HBI pabOUYMX MOBEPXHOCTEH 3yObEB MOTPEUIHOCTEH
W3TOTOBJICHUS U PA3JIMYHBIX BUJIOB U3HAILLIMBAHUA.

B xoae coOCTBEHHBIX AKCIUTyaTallMOHHBIX O0CJeA0BaHUHN 3y0uarhix nepeaad,
npoBeacHHbIX HA PYIIIT «benA3 — MoA3y», PYIIII «I'panuTy», ra30KOMIPEeCCOPHOM
cranumn «MuHcKas», «benBropMer», ynpaBjieHuHM MexaHuzauumu YM — 120;
JlokomotuBHOM  x03sticTBe  bemKJ[; OAO «MoruineBXxuMBOJIOKHO» H  Jp.,
YCTAHOBJICHO, UYTO UCCJIEAOBAHUS, HAMPABJISIEMbIE HA MPEIYyNPEKICHUE MUTTUHTA B
3y0OuaThiX Mepenayax, U B HaCTOAIIEE BPEMS SBJIAIOTCA aKTyaJlbHBIMU.

Hcxons u3  BBIIECKA3aHHOTO  CIAEAYET, 4To  pa3paboTka  MeToaa
NPEaYNpPEeXKACHUS TUTTUHra KPYMHOMOIYJIbHBIX 3yOuaThlX Mepelady Ha OCHOBE
MOBBIIIIEHUS] JOCTOBEPHOCTH MPOTHO3UPOBAHUA OCTATOUHOrO PECYypca U TEXHUUECKHU
000CHOBAHHOTO BbIOOPA CPOKOB MPOBEACHUS KOPPEKTUPYIOIIMX ONEPaAllUid, MO3BOJIUT
MOBBICUTh  DKOHOMHYECKYIO  3(PPEKTHBHOCTh  SKCIUTyaTallHH  PEIyITUPYIOMNAX
arperaros.

Bropas riiaBa nocBsiieHa TEOPETUHYECKUM UCCIEA0OBAHUAM.

JIJist OLICHKM KOHTAKTHBIX HAMPsHKEHUH B 3yOuarhix NepeAavax, Kak mpaBuilo,
ucroas3yoT dopmyiny 1. I'epma. Ho Ha BenmWdWHBI KOHTAKTHBIX HANPSKCHUN
OKa3bIBACT BIMSHUE OOJIbINIee YMCIIO (PaKTOPOB, UeM T€, KOTOphie yunuThiBam [ . ['epir.
[TosTomy B psge ciaydaeB Oo0J€€ COBEPIICHHBIM JJIsi MPOYHOCTHBIX PACYETOB
ABJISIETCST METOJ KOHEUHO-3JIeMeHTHOTO MojaenupoBanus (MKDO). B cBsa3u ¢ 3tum
HaMW OblJTa TIPOBEPEHA CXOJMMOCTH PE3yJIbTATOB, TMOJy4aeMbIX 10 ¢hopMyIie
I'. T'epua 1 MeTO/Ma KOHEUHO-3JIEMEHTHOTO MOJICIUpoBaHus. B kadecTBe 00bEKTa
uccienoBanus Oblyia BeiOpaHa 3yOuaras mepenada kojecomotopHoro Omoka (KMB)
gokomotnBa UMD3. ComocraBieHueM  cpemHeapruMETHUSCKAX  3HAUCHUH
MOJICYMTAHHBIX BEJIMYMH YCTAHOBJICHO, YTO KOHTAKTHBIE HAMPSKCHUS, BIYMCIICHHbIE
¢ wucnonb3oBanneM MKD, oxkazamumcr B 1,16 — 1,21 paza MeHbIIUMH, dYeM
BeruncicHubie o 'OCT 21354 — 87, ocHoBanHoro Ha ¢Gopmyine I'. I'epma.
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rAe¢ p — paanyc KpUBU3HBI, MM;
A — aMmIMTy Aa U3HOCA, MM,
/ — A3HOC B TIOJIFOCE, MM,
k, 4 — wmacmTabHbie KO3((HIUCHTHI, CBI3BIBAIOIINE YIoJI Pa3BEPHYTOCTH
ABOJILBEHTHI M €€ JITUHY,
V — YTOJI pa3BEPHYTOCTH ABOJIBBEHTEHI, TPAT |
Fp — PainyC OCHOBHOW OKPYKHOCTH, MM.

Ananu3 3aBucumoctd (1) ¢ ucnonpzoBanmemM DBM mo3Boimi ucclienoBath
BJIUSIHUE BEJIMUMHBI U3HOCOB 3yObEB HA PAJMyChl KDUBU3HBI B OMACHBIX MO MUTTUHTY
30HAaX B 3aBUCUMOCTH OT 3HAQUCHHS PaJuyca OCHOBHOM OKpPYXHOCTH. B wacTHOCTH,
Ha npumepe 3youarsix konec KMb nokomotrsa UM33, uMEIOIIMX BEIMUMHY panyca
OCHOBHOW OKPYXHOCTH, paBHYIO 7, = 357,08 mm (m = 10 mm, z = 76, x,=0), 6b110
MOKA3aHO, YTO JIOMYCTHMBIN 110 TIpohrmo u3HOC 3yObeB BemuunHoo 0,1 MM mpuBOIUT
K YMEHBIIICHUIO PaJdyca KPUBHM3HBL B 3 pa3a M K BO3PACTAHUIO KOHTAKTHBIX
Hampspkennd B 1,7 pas, a g 3y0uaToro kojieca MyJIbTHUILIMKATOpPa KOMIpeccopa
«Demag» Vk-25 C, wumeromero paamyc OCHOBHOW OKpY>KHOCTH 7, =0602.57 mm
(m =45 mm, z = 285, x;= 0), yMCHbBIIICHUE PaINyCa KPUBHU3HBI B 3 pa3a HAOOIaeTCs
yxe nipu u3Hoce B 0,01 mm. Takike ObLIO YCTAHOBJIEHO, UTO PaJNyChl KPUBU3HBI B
OKOJIOTIOJTIOCHOW 30HE (Ha juHe, paBHoW 0,3 Momyns 3amnerieHus) Majo
OTJIMYAKOTCA APYr OT JApyra, T.€. ONPEACICHUE KPUBHU3H MYTEM anmpoOKCHMallMu
YYaCTKOB JCHCTBUTEIBHBIX MPOGHUIICH TyraMu OKPYKHOCTEH, ¢ OAHOW CTOPOHBI, U
CUHYCOUJAMHU, C JPYroi CTOPOHBI, JAIOT MPAKTUUECKHU OJIMHAKOBBIE PE3YJIbTAThI.

Tarke B X0/1€ TEOPETHUECKUX WCCICIOBAHUN OB TONy4YeH KOA(DUIIHECHT
BO3pacTaHusd KpWBW3H (6)y), paBHBIH OTHOIIECHUIO JCHCTBUTEIIBHOW KPHUBHU3HBI
pabounx mpoduneii 3yObeB K K MCXOMHOW (PBOJILBEHTHOW) K- B 3aBUCUMOCTH OT
aMILTUTYTBI A MaKCUMAaIbHBIX TI0 MPOMUITI0 U3HOCOB, MOIYJIS M UACETT 3yObEB:

2
o, =£=l+i. (2)
K> r-tg(a)

I'padmkn BO3pacTaHus KPWBH3H B 3aBUCHMOCTH OT MAaKCHMAJIbHBIX TI0
npoII0 W3HOCOB, MOAYJIeH W YwWcen 3yObeB 3y0UaThIX KOJEC TOCTPOCHBI C
ucronp3oBanueM OBM (cMm. pucyHOK 2), aMIiMTyAa W3HOCA 337aeTCA B JIONSIX OT
MO/TYJISI 3aLCTUICHMUS.









B pesynbrate aHanuza yIJOBOTO YCKOPEHHS BBIXOJHOTO Baja ObLIO
YCTAHOBJICHO, YTO B MOJICIN C M3HOIICHHBIMU TIPodmiiaMu 3yObeB pa3sMax yrioBOTO
YCKOPEHHS MOXKET YBeIMUMBaThes 10 20 pa3 Mo CPaBHEHMIO C YTJIOBBIM YCKOPEHUEM
il s | UCXOJHOU 3BOJIbBEHTHOU MO/JIC/IH. [Tpu aHaIn3e MOJCIH C
OTKOPPEKTAPOBAHHBIMU TPOGMWIIMH 3yObEB BEIOMOTO 3y0UaToro Kojieca OBLIO
OTMEUCHO CHM)XCHHE pa3Maxa yTJIOBOTO YCKOPEHHWs BBIXOJHOTO Bajla 00Jee 4yeM B
BOCEMb Pa3 MO CPABHEHUIO C U3HOIICHHOW MOJIENbIO 3y0UaToro 3aierieHus. Takxke B
X0J€ MOJCIMPOBAHUS ObLIO MCCIEIOBAHO KOJICOAHHWE Yrja MOBOPOTA BBIXOJHOIO
Bajla. Ha oCHOBE MOJyYeHHBIX 3HAYEHUN KOJICOAHUI yrJia MOBOPOTA BBIXOIHOTO
3y0uaroro kojieca Obljia YCTAHOBJICHA YTJI0BasA, a 3aTEM U JIMHEHHAs KWHEMATUYECKUE
MOTPEIIHOCTA MOJENCH 3y0uaThix mepenad. YCTaHOBJICHO, UTO JJi 3BOJIbBEHTHOM
3yOuaroil mepeaaud CymMMapHas KUHEMATHUeCKas MOTPEIIHOCTh Mepeayu paBHa
Fy.=34 MKM, a JaI1 U3HOIEHHOM M OTKOPPEKTHPOBAHHOM Mozaened —
Fi= 113,4 MM, uto Ha 53,5 % MeHbIIE NOMyCKAaeMOro 3HAYEHHA CYyMMApPHON
KMHEMATHUECKON TmorpemHoctd, paBHout F’=174 wmkm. Takum oOpasom,
YCTAHOBJICHO, YTO KOPPEKTHPOBKA W3HOIMICHHBIX TMpoduiiei 3yObeB MO3BOJIUT
CHU3UTh pa3Max W aMIUIMTYAy YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpEHHs 0e€3
CYIIECTBEHHOTO YXYAIICHUS KHHEMATUUECKON MOTrPEITHOCTH NIepeaay.

CymHocTh MeToAa MPEayNpPEeXKACHUS KOHTAKTHOTO BBIKPAIIMBAHUS PAaOOUMX
MOBEPXHOCTEH 3yObEB 3aKJIIOUACTCS B OCYIIECCTBICHUU KOHTPOJA 3a KOHTAKTHBIMU
HaMpsKCHUSIMA B OMACHBIX MO MOUTTUHTY 30HAX MOYTEM  ONpPEACNICHUs
JNEHCTBUTENIbHBIX 3HAYEHUN PAJNYCOB KPUBU3HBI KOHTAKTHPYIOIIMX MOBEPXHOCTEH,
M, T0pd  JOCTHXKCHMHM  HMMH  KPUTHYECKMX  3HAUEHHWH,  OCYIIECCTBICHUU
KOPPEKTUPYIOIINX OTNEpalliii, HAMPABJICHHBIX HA YBEJIMUCHUE PAINY COB KPUBU3HBI.

B Tpertbeii riaBe npeACTaBICHbI pe3yJibTaThl UCCICIOBAHUN MO pa3padoOTKe
KOMIUIEKCA  METOJUUYECKOT0 M TEXHHUECKOTO  OOECMEUECHHST  TEXHUUYECKHU
000CHOBAaHHOW KOPPEKTUPOBKHA TMpodmieii 3yObeB B YCIOBHSIX JKCILTyaTallvH.
[TpubGopHO-TeXHUUECKOE OOECMEUEHUE BKIIIOYAET B €e0A CIIEAYIONIME OCHOBHBIC
COCTABJIAIOIINE. YCTPOMCTBA M METOJAUKY OLECHKU JICHCTBUTEIbHBIX 3HAUCHUMN
pPaauyCcoB KPHUBHU3HBI, YCTPOWCTBA, MO3BOJIAIOIIME OCYIIECTBIATh KOPPEKTUPOBKY
pabouwnx npodusieii 3yObeB ¢ MENbI0 YBEIMUCHHS PaIAyCOB KPUBHU3HBI B OTIACHBIX TIO
MUATTUHTY 30HAaX.

PaszpabGotannbiii  «Pamuycomep  [ii  aKTUBHOM  TMOBEPXHOCTH  3y0a
ABOJIBEHTHOW Tmepeaaum» (CM. PHUCYHOK 6), TO3BOJISIET OIEHWBATh YPOBCHD
W3MEHEHUS KOHTAKTHBIX HANpPsKEHUH B 3yOuaTtoil mepejadye yepe3 KOHTPOJib 3a
JNEHCTBUTENIbHBIMU ~ pPaJuyCaMHd  KPUBU3HBI,  YTO  TOBBIIIAET  TOYHOCTb
MPOTHO3UPOBAHUA OCTAaTOYHOrO Ppecypca 3y0uaroil mepegauum 10 Hadaja
KOHTAKTHOTO BBIKpAIIMBAHK PaO0OUMX MOBEPXHOCTEH 3y ObEB.

Bropoli BaxkHOW coOcCTaBsAIONIEH MOPUOOPHO-TEXHUUECKOTO OOECICUCHUS
SBJISIOTCS YCTPOMCTBA, TMO3BOJIIONINE OCYIIECTBIIATE KOPPEKTHPOBKY Mpoduieit
3yObE€B HEMOCPEACTBEHHO HAa MECTaxX »JKCIUTyaTaluu 3y0uarbix mnepenad. buuio
pa3paboOTaHO JiIBa BapUAHTA MEXAHU3WPOBAHHOTO MHCTPYMEHTA AJIsI KOPPEKTUPOBKHU
WCKAQ3WBIIUXCSA B TMPOIECCE HKCILTyararuu Nmpoduieid 3y0beB KPYMHOMOTYJIbHBIX
3yOuathix Kosiec. (OCHOBHBIM YCJIOBUEM TMPUMEHEHUS MEXAHWU3UPOBAHHOTO
WHCTPYMEHTA I KOPPEKTHPOBKH paboumx mpodumieii 3yObeB  ABIICTCS
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MOBEPXHOCTEH 3yOhEB M YCTPOUCTB JIJIsT KOPPEKTUPOBKH aKTUBHBIX TIpodusieii 3yObes
MOCTYKWIH TPEANOCHUIKON Uil MPOBEACHUS anpoOaluuu MpuOOPHO-TEXHUYECKOTO
o0ecrnieueHus B YCIOBUAX SKCIUTyaTalluu 3y 04aThiX mepeiay.

B u4erBepToOii rJaBe MNPEACTABICHBI PE3YJbTAThl SKCIECPUMEHTAIBHOMN
arpofanuu MeToJa M €ro MNPHOOPHO-TEXHUYECKOTO OOECICUeHU B YCIOBHIX
HEMOCPEICTBCHHOM 3KCILTyaTalluy nepeiay.

B kauecTBe 00BEKTOB MPOMBINIEHHON anpobanuy MeToAa OblUIH BEIOPaHbI JBE
3yOuarsie mepeaaun — peaykrop KMbBb nokxomornBa UMDB3 W MyJIbTHILIAKATOP
kommpeccopa «Demag» Vk-25 C.

Jlns  onpenesieHWsT BO3MOXHOCTH KCIOJIb30BAHMS 3alMIAEMOTO METOAa
MPUMEHUTENIBHO K 3y0UaThiM MepeiauaM, TPUHATHIM B HACTOSIIMX MCCIEIOBAHUAX B
KauecTBE OOBEKTOB JKCIUIyaTallMOHHOW ampoOanuu, ObUT MPOBEJACH KOMILIEKC
WCCIICIOBAHNM CTPYKTYPHI, (Pa3oBOTO coOcCTaBa, CBOHCTB YMPOYHEHHOTO CIIOS H
napaMeTpoB U3HOCA pabOUYMX MOBEPXHOCTEHM 3yObeB. Y CTAHOBJICHO, YTO MTPUMEHEHUE
pa3pabOTaHHOW  METOJIMKM  TO3BOJIAET  OCYLIECTBUTh  PSAJ  MOBTOPHBIX
KOPPEKTUPYIONINX oOrepaiuii 0€3 MOTEPU KAuEeCTBEHHBIX MOKa3aTeNie 3y0uaThix
nepeaad B KOJIMYECTBE TpeX (MyIbTHILIMKATOp Kommpeccopa «Demagy Vk-25 C) —
BochbMU (3yOuaras nepenaua KMb noxkomorusa UM3O3) pas.

[Henssmu AKCIIEPUMEHTAJIbHOM MPOBEPKH 3alUIIAEMOTO MeToaa
MPpUMEHUTENbHO K 3yOuarod mnepemaue KMb nokomorna UMO3  ABISIIKCE:
anmpoOaius B YCJIOBUSAX SKCIUIyaTallud Pa3padOTaHHOTO MPUOOPHO-TEXHUYECKOTO
o0ecrieueHUs W  MPOBEPKA THUIOTE3bl O CHUXEHUUM  BHOPOAKYCTHUECKUX
XApPaKTEPUCTUK 3yOUaThiX Mepesiad Mocjae KOPPEKTUPOBKH PabOUYUX MOBEPXHOCTEH
3yObeB OBIBIIMX B AKCILTyaTaluy 3yOuaTrsix Kosec. MccneaoBaHus MpoOBOAMIIACH B
JlokoMoTHBHOM Aeno r. MOTuieB U HOCWJIM CPABHUTEIbHBIN XapakTtep. B kauecTse
MapaMeTPOB, XapaAKTEPUIYIOIIMX COCTOSHUE 3yO0uaTod mepenauu, ObUIM BBIOpaHBI
YPOBHM 3BYKOBOTO JaBJCHUS B OKTaBHBIX T0JIOCAX, BHUOPOCKOPOCTh U
BUOpOyCcKOpeHue. M3MepeHus OCYIIECTBIISUIMCHE TPHOOPOM I M3MEPEHMS IIyMa U
BuOparuu BIIIB-003. 3naueHus BUOPOCKOPOCTH U BUOPOYCKOPECHUSA OMPEALCISAINCH
no oOmeMmy ypoBH0O. JIis u3MepeHud MapaMeTpoB  BUOPOCKOPOCTH U
BUOPOYCKOPEHUA UcHofib3oBaicsa qatuuk JH-3-Ml.

[Tocne ompeneneHus MCXOIHBIX JUHAMHUECKUX XapPaKTEPUCTUK 3yOuaroi
nepeaaud Ha aKTHBHBIX TPOoPmiax 3yObeB B OMACHBIX MO MHUTTHHTY 30HAX
ONMPEACTAJIUCh ICUCTBUTEIbHBIC 3HAUCHUS PAJIMYCOB KPUBU3HBI C HUCMOJb30BAHUEM
ycrporictBa «Paamycomep i1 aKTUBHOM MOBEPXHOCTH 3y0a 3BOJIbBEHTHOM
nepeaauny. B xone u3MepeHuil yCTaHOBIEHO: PaInyChl KPUBU3HbBI YMEHBIIWIUCH /10
35 — 50 MM mpu nepBOHAYAIBHBIX CBOMX 3HAaueHUsX, paBHbIx 120 — 130 mm. bbuio
MPUHATO PEIICHUE O MPOBEACHUM KOPPEKTUPYHOIUX onepaunii. KoppekTuposky
MpOW3BENIM JJIi Bcex 76 3yObeB BeIOMOro 3y04yaToro kosieca Ha TIJIyOUHY
0,07 — 0,1 mm mo Bceit anuue 3yObeB (cM. pucyHOk 8). [locie KOppEeKTHPOBKH
npoduieii 3yObeB Tepenady 3aKpbUIA, MOATOTOBWJIM K JKCIUTyaTallid Wy Hee
MOBTOPHO 3aMEPWIM BUOPOAKYCTHUECKHUE MapaMeTpsl. B  oTKOppeKTUpOBaHHOU
3yOuaroi mepeaaue ObII0 3apUKCUPOBAHO CHUIKEHUE YPOBHEH 3BYKOBOTO JABJICHUS
BO BCEX OKTaBHbIX mnojocax Ha 15 — 40 %, a 3HaueHWss BUOPOCKOPOCTU U
BUOpOoycKopeHus: Obutu cHUKeHBI B 1,1 — 1,5 pa3 mo cpaBHEHHIO ¢ H3HOIIIEHHOM
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u3HocOoM. [lokazaHo, 4TO B CBSI3M C HEPABHOMEPHBIM IO BHICOTE 3yObEB M3HOCOM
YMEHBIIIAIOTCS PAANYChl KPUBU3HBI KOHTAKTUPYIOIIUX MOBEPXHOCTEH, YTO MPUBOIUT
K COOTBETCTBYIOIIEMY YBEJIMUECHUIO KOHTAKTHBIX HAMNPSKEHUW M COKPAIIECHUIO
pecypca mnepefad, HE YUYUTHIBAGMOMY CYIIECTBYIOIIUMU METOJMKAMU PACYETOB
3y0OuaTrhIX Mepeaad Ha KOHTaKTHYIo npouHocTs [8, 12, 13, 18, 19, 21, 23, 27].

2. BniepBbie Ha OCHOBE aHaJIM3a PE3YJIbTAaTOB MOJCIUPOBAHUA, TEOPETUUECKUX
U SKCIEPUMEHTAJIbHBIX WCCACIOBAHUM YCTAHOBJICHBI 3aKOHOMEPHOCTH M MOJy4YeHa
YTOUCHHAsA 3aBUCUMOCTh JUIsl ONIPEACIICHUS BJIMSHUS HEPABHOMEPHOCTH M3HOCA MO
BBICOTE 3yObEeB 3yOuaThix IMepe/lad Ha 3HAUYCHUS JCUCTBUTEIbHBIX PaJUyCOB
KPHUBU3HBI M3HOIIEHHBIX 3yObEB, YUWTHIBAIOIIASA PAAUYChl OCHOBHOW OKPY>KHOCTH
3y0OuaThix Kojec. [IpeiokeHbl METOANKA KOJIMUECTBEHHON OLICHKH 3TOTO SIBJICHUS U
KPUTEPHUH, MO3BOJISIONIME OMPEACIUTh OCTATOYHBIA PECYpPC C YUETOM H3MEHEHUS
KOHTAKTHBIX  HAMNPSAXKEHWH U OCYILIECTBUTh  TEXHUUECKH  OOOCHOBAHHYIO
KOPPEKTUPOBKY paboumx mpoduieit 3yObeB, 3a CUET YEro JOCTHUTACTCS CHUXKCHHE
BJIUSIHUSL U3MEHEHUH PaJInyCOB KPUBU3HBI HA KOHTAKTHYIO BBIHOCIIMBOCTh U PECYPC
3yOuaThiX mnepenad. B pesynbrare peaiu3aldu STOH METOJMKH Ha MOpUMEpe
3yOuathix kosiec KMB nokomotmBa UMDB3 M MyJbTUILUIMKATOpPa KOMIpeccopa
«Demagy Vk-25 C, wuMeoImMX BeIMYMHY OCHOBHOIO paauyca, pPaBHYIO
r, = 357,08 mm (m = 10 mm, z = 76, xy=0) n r, = 602,57 MM (m = 4,5 mMm, z = 285,
xs= 0) COOTBETCTBEHHO, IOKA3aHO, YTO YMEHBIIEHHE Pajlyca KPUBU3HBI B 3 pasa
BO3PACTAHUE KOHTAKTHBIX HaNMpsKeHUH B 1,7 pa3 BO3HUKAET y Mepeiay JIOKOMOTHUBA
UMDB3 mpu uszHoce npodueit 3yoses, papHom 0,1 MM, y mepenau MyJIbTHILIAKATOPA
komnpeccopa «Demag» yxe nipu 0,01 mm [5, 8, 17].

3. B pesyabTare aHaau3za Pe3yJbTAaTOB UCIOIb30BAaHUA Ppa3padOTaHHOM
METOJIMKN MPU KOPPEKTUPOBKE 3yObeB OBIBIINX B 3KCIUTyaTalluH 3y0OuaThiX mnepeaay
MOATBEPXKJECHA HE TOJNBKO OS(PPEKTUBHOCTE €€ TPUMEHEHWUS C  TO3HIHHA
NPEAOTBPAICHUA BO3HUKHOBEHMS MUTTUHIOBBIX JIYHOK, HO M  TIOKa3aHa
BO3MOXHOCTh CHHUXXEHUA YypOBHEH IlymMa M BHOpaluii, BO3pacTaHUE KOTOPBIX
OTHOCHUTEJIbHO HMCXOJHOTO YPOBHS OOYCIIOBJIGHO M3HOCOM PabOuMX MOBEPXHOCTEH
3yObeB. YCTAHOBJICHO, UTO SKCIUIyaTallMOHHbIE W3HOCH PAabOUYUX TMOBEPXHOCTEH
3yObeB MyJbTHILTHKAaTOpa KoMmpeccopa «Demagy Vk-25 C npuBenu kK yBeIHUESHUIO
BUOPOCKOPOCTH B Auamna3oHe 3yOnoBbiXx yacTtoT B § — 10 pa3 mo cpaBHEHUIO C
AQHAJIOTUYHBIMHA XapPAKTEPUCTUKAMU HOBOIO MYJbTUIUIMKATOpa Kommpeccopa. [Ipu
KOPPEKTUPOBKE aKTHUBHBIX Tpoduiieli 3yObeB BemoMoro 3ybuaroro kojeca KMb
JokoMoTuBa UMD3 B COOTBETCTBUU C pa3pabOTaHHON METOANKON YPOBHHU 3BYKOBOTO
JIABJICHHS BO BCEX OKTABHBIX MOjOcax CHu3mianuch Ha 15 — 40 %, a 3HaucHHA
BUOPOCKOPOCTU M BUOpOyCKOpeHus cHu3miauch B 1,1 — 1,5 pa3 mo cpaBHEHHIO C
W3HOIIIEHHOM 3y0Ouaroi nepeaaueii [4, 11, 20, 22, 24, 26].

4. TlpennoxkeHa METOAMKA ydeTa 4YHWCiIa LMKJIOB HArpy»KeHWH 10 Hauajia
3aPOXK/JEHUS YCTAIOCTHBIX TPEIIUH B OMACHBIX MO MUTTUHTY 30HaX B 3aBUCUMOCTH OT
kod(dummenta  Bo3pacTaHuWs ~ KPWUBHM3H  pabouuMX — TOBEPXHOCTEH  3yObeB,
O00yCJIOBJIEHHOTO HMX W3HOCOM, W TBEPAOCTH padOuYMX TMOBEPXHOCTEH 3yObeB.
[lokazana HenuHEWHas 3aBUCHMOCTh JTOro KOo3(p(dUIMEHTa OT TBEPAOCTH
MMOBEPXHOCTH 3yObeB. Y CTaHOBJICHO, UTO npH e¢ m3MeHeHuu ot 200 HB no 55 HRC
YUCJIO TWKJIOB HArpyXeHWs 10 JABYXKPAaTHOTO yBenWdeHHs Kkodpdurmenta
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BO3PACTaHUA KPUBU3HBI YBEJIIMUMBAETCA OPUCHTUPOBOUHO B 2,5 pasa. B
COBOKYIMHOCTH HCIIOJIb30BAHUE Pa3padOTAHHOTO METO/AA MO3BOJISIET CYIIECTBEHHO
MOBBICUTh TOYHOCTh MPOTHO3UPOBAHUS CKOPOCTH BO3PACTAHUS KPUBU3HBI PaAbOUMX
MOBEPXHOCTEN 3yObEB M OLICHUTh OCTATOUYHBIN pecypc TpaHcMmuccwii [7, 8.

5. Ha ocHOBe mpOBEIEHHOTO KOMITIEKCA UCCIICA0OBAHUM CTPYKTYPHI, (ha30BOTO
COCTaBa, CBOMCTB YIPOUHEHHOTO CJI0S U MapaMeTPOB U3HOCA pabounX MOBEPXHOCTEHN
3yObE€B YCTAHOBJICHO, UYTO MPUMEHEHHWE Pa3padOTaHHONW METOJUKH TO3BOJIAET
OCYILIECTBUTh  PsSJ TMOBTOPHBIX KOPPEKTHUPYIOIIMX oOmnepauuii 0e3 moTepu
KAueCTBCHHbIX TMOKa3aTenaeh 3y0uareix mepeAad. Tak, HanmpuMep, B TEUCHUE BCETO
IUKJIa JKCIUIyaTalu| JUisl MyJbTHIUITHKaTOopa kommpeccopa «Demagy Vk-25 C
MOXET OBITh OCYHIECTBIICHO [0 TPEeX KOPPEKTHPYIOIIMX OMEpalydii YacTUYHO
W3HOIEHHBIX mpoduieit 3yopeB 3youarsix kojec, y KMb mokomorusa UMD3 — mo
BocbMHU [13].

6. PazpaboTaHbl HOBbIE YCTPOMCTBA AJI KOHTPOJIA U KOPPEKTUPOBKU pabounx
npodrieii 4acTUIHO WM3HONIICHHBIX 3yObhEB, HCIOJIB30BAHUE KOTOPHIX TO3BOJISET
o0ecreunTh BBICOKYIO 3((PEKTHUBHOCT TNPUMEHEHHS TPEAT0NKECHHOTO METO/Aa
NPEayNpPEeXACHUS MUTTUHTA KPYMHOMOJYJIbHBIX 3yOuarhiX IMepeiad Ha OCHOBE
MOBBIIIEHUS I0CTOBEPHOCTH MPOTHO3UPOBAHUS OCTAaTOYHOTO PECYpPCa U TEXHUUECKHU
000CHOBAHHOTO BHIOOPA CPOKOB MPOBEACHUA KOPPEKTUPYIOIIUX OMepallnii, a TaKxKe
MUHUMU3UPOBATh OTPULIATEJIBHOEC BJMAHUE STUX OMNeEpaluii Ha MapaMeTpbl
(hyHKIIMOHWPOBAHUS APYTHX Y3JIOB PEAYKTOPOB, COMYyTCTBYIOIINX KOPPEKTHPOBKE
npodmteii 3yoses [3, 6, 8,9, 15, 16, 20, 28, 29, 30, 31, 32].

PexomeHaanum no npakTH4ecKOMY HCOJIb30BAHUIO PE3YJILTATOB

PazpabotanHas meToAuKa W TPUOOPHO-TEXHUYECKOE OOECIECUCHHE METOJa
NPEaYNPEeXKACHUS MUTTUHTA KPYMHOMOMYJbHBIX TEpeaad MyTeM KOPPEKTHUPOBKHU
pabounx MOBEPXHOCTEH 3yObEB HEMOCPEIACTBEHHO B YCIOBHUAX KX SKCILUIyaTalluu
MPOIUIA anpoOalyio U HalUIM NPAaKTHUYECKOE MPUMEHEHHE B JIOKOMOTHBHOM €O
r. MoruneB, Ha OAQO «MOrujaeBXMMBOJIOKHO», a Tak)Ke B y4eOHOM IIpoIecce
I'VBIIO «benopyccko-Poccuiickuii  yHuBepcutety u YO  «MoruneBckuit
rOCYyJIapCTBEHHBIM YHUBEPCUTET MPOJAOBOJILCTBUSY.

C yueroM »3TOro pa3pabOTaHHBIA METOJ, PEKOMEHJAIUU TO €ro
UCIOJIb30BAHUIO U MPUOOPHO-TEXHUUECKOE 00ECEUEHUE MOTYT ObITh HCIOJIb30BAHbI
JUISL IPEAYNPEKACHUA MUTTUHTA MPEUMYIIIECTBEHHO B KPYMHOMOAYJIbHBIX 3y0UaThIX
nepeaayax TeXHOJIOTHUYECKOro 000PY/I0BaHUS U MOOUJIBHBIX CPEJICTB MOBBIIICHHON
MOIITHOCTH HEMOCPEACTBEHHO HAa MECTaX WX OJKCIUTyaTallid W TEXHUYECKOTO
obcnyxuBanus [3, 8, 15, 29, 30, 31, 32, 33]. 3T0 MO3BOJIUT MTOBBICUTH CPOK CITY>KOBI
HAaxXOJAIIMXCS B JKCIUTyaTalMd 3yOyaThiX TMepeaady, CHU3WTh 3aTpaThl U
TPYIOEMKOCTh peMOHTa. [ 00BOM 3KOHOMHUECKHH H((HEKT OT HCTOIB30BAHUS
METOJla MPUMEHUTEIBLHO K 3yOuarod mnepeaade MyJbTUILIMKATOpa KOMIpeccopa
«Demagy» Vk-25 C, skemyarupyemoro Ha OAO «MoOTruaeBXUMBOIOKHO» COCTABHIT
oonee 34 miH. pyo.

16



CIIMCOK OINYBJIMKOBAHHBIX PABOT 11O TEME JUCCEPTAIIUN

Cratbu B HAYUYHBIX HU3JaHUAX, BKJIOUYEHHBIX B TMepedYeHb HAYYHbIX
u3nanuii  PecnyOsmmkn  bemapycs ais ony0JIMKOBaHUSI  Pe3yJIbTATOB
AUCCEPTALMOHHBIX HCCJeI0BaHUIl, pekomeHayemblii BAK
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MI'TY.-2004. —Ne 1. - C. 50-54.
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C. 104-107.

3. Urnaruies, P.M. 3y0uarsie nepegauu, nuTTUHT. [IpruOOpHO-TEXHUUECKOE
o0eCrneueHue  HKCIUTyaTallMOHHOTO  METOAAQ  MOBBIIICHHWS  HAJEKHOCTH U
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2005. - No 11. - C. 13-15.

4. Mamun, FO.B. B03MOXHOCTh CHMXKEHHS BUOPOIIYMOBOHW aKTUBHOCTH
sybuateix mepeaad / HO.B. Mammn, B.A. Kemosa, I1.B. Jlpyrauenko // Becth.
MI'TY. —-2006. —Ne 1. -C. 164-167.
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Bbenopyc.-Poc. yn-ta. — 2006. — Ne 3. — C. 88-96.
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0’KMJaeMOTO BpPEMEHH HapaOOTKH A0 mosBicHUs nutthHra / P.M. Urnarwimes,
1O.B. Mammn // Bectn. mamuaoctpoenwns. — 2007. — Ne 2. — C. 27-28.

bpouropa

8. Urnarumes, P.M. 3y0uateie nepenaun. Kak mpeackassiBath U yIpeKIaTh

mutTuHr. Umkenepy-mexannky / P.M. Urmarnmes, KO.B. Mammn. — Morunés:
VIIKIT «MOVYT», 2004. — 68 c.

CraTtbu B COOPHUKAX HAYUYHBIX TPYA0B

9. Hrnatumen, P.M. OkcniayaTalMOHHBIA  METOA  OPEXYTPEKASHUSI
MPOTPECCHPYIONIET0 MHUTTHHTA IOBepxHOCTel 3yObeB / P.M. HWraarumes,
1O.B. Marmmun // CoBpeMeHHBIE METOTBI IPOSKTUPOBAaHMS MamuH: Pecri. Mexsen. ¢O.
Hay4d. Tp. / bemopyc. Ham. TtexH. yH-T, mon ob6mi. pen. [1.A. Burazs. — Mu.: VII
«Texnonpunry, 2004. — Beim. 2, T. 4. — C. 117-120.
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3y0OuarThiX mepeaadax KOHTAKTHBIX Hanpspkenwit / P.M. Urnatumes, B.B. Kynermos,
10.B. Mammun, B.A. Kemosa // [lepcriekTHBHBIE TEXHOJIOTAN, MAaTEPHUAITBI U CHCTEMBI
cO. p. / bemopyc.-Poc. yn-1; peakon.: 1.C. CazonoB [u ap.]. — Morunes, 2005. —
C. 118-123.

12. Mamwun, FO.B. AHaiu3 NpPUYMH KOHTAKTHOTO PA3pYIICHHUS AKTUBHBIX
npoduneii 3yobe MmynpTHIUIMKaTOpa «DEMAG» VK-25C / 1O.B. Mammun,
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14. Urnarumies, P.M. OCHOBBI 3KCILTyaTallMOHHOTO METOJA TOBBIIICHUS
JTOJITOBEYHOCTH 3yOuaTteix mnepegad / P.M. HWraarumes, W.M. Kysmenko,
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PI3IOME
MAIIBIH KOpwiii BikTapasiu

Iansipya:kaHHe MITHIHTY OYHHAMOIYJILHBIX MEPaaay HISXaMm KapIKUipoyKi
NMpauoyHbIX NaBepxHsy 3y0'ay Ba YMoBax dKCIIyaTanbli

KmouaBbist cjaoBbI: 3y0uartas Tmiepajada, HapMaiéBa-dKCILUTyaTambliHbISA
3HOCHI, T€aMETPHIS 3aYATUICHHS, PAJIbIyC KPBIBI3HBI, TITHIHT, KAHTAKTHAS TPHIBAJIACIIb,
dbopmyna ['epria, paaprycamep, KapIKIipoyka npodisy 3y0'sy.

Ab'ekTam nacjeaaBaHHsl 3'aynaonma OyWHaMomaynpHBIA (M > 4 MM)
3aKPBITHIS YBANBBEHTHHIS TIEPaIaybl.

IIpaamer nmacaenaBaHHSAY — pACypC 3yOuarhix Tepamad 1 OUIIXI  STO
MaBSIIUYHHS.

MbTaii gacaemaBaHHAY 3'Ayideriia pacnparoyka MeTaay MNamnsapidIKaHHS
MITBIHTY OyWHAMOIYJBHBIX Tepagad 3akphlTara THIMY MOUIAXaM KapaKIpoyKi
MPAIOYHBIX MAaBEPXHSY 3y0'sTy Ba YMOBAX SKCILTyaTallbll.

ACHOYHBIS BBIHIKI AaclieaBaHHAY, AKIS Ja3BOJII aXKBIIIABIND aqHAYICHHE
CyNpamnbImThiHTaBald  ycToimBacii 3yOuaThiX Tepamad [uisiXxaMm  Y)KbIBAaHHS
PO UICKAPIKTHIPYIOYBIX —arepalibiii, aTpbIMaHbl 3 BBIKAPHICTAHHEM TIPHLIAIBI
«Peimprycamep i akThiyHaii maBepxHI 3y0a 9IBaJIbBEHTHAW Tiepamadbl» 1
PO UICKAPIKTHIPYIOYBIX LTI (hMATITHIHAK.

A3zHausHHE BIOpaaKyCThIYHAN aKTHIYHACI( 3y0UaThiX TIepaaay aXbIIIayIsaiacs
3 BBIKapeicTaHHeM BiOpamymamepa BIIIB-003 1 amaparypHara KOMIUIEKCY, SKi
Vrmouae ¥ csa0e BiOpomerp Teimy 00033 kammanii «PabGarpon». [lacnemaBansi
CTPYKTYpHI, (azaBara ckiagy 1 VioacmiBacIsly Mardpeissiay 3y0'say Kkojay
AXBIIIAYIUT 3 BhIKapeicTaHHeM Mikpackonay «METAM» PB-21 1 MIM-7,
MIKparnBepaacpb nutidoy BeiMapaacs 3 ganamorai mikparsepaamepa [IMT-3.

PacnpamaBana merozapika 1 aAnaBeqHae MPHIOOPHA-TIXHIYHAEC CyNPaBaKIHHE,
AKOE Ja3BaliAc 3A3IMCHAID Kap3KIIpoyKy npodurstsy 3y0'sy HemacpsaHa Ha MecHax
AKCIUTyaTarlbll 3y04aThIxX Tiepaaay.

BriHiK1 qacienaBanHsy BHIKAPBICTAHBI TPBI anpadarisli MeTaay ¥ TauyblHCHHI /1a
3yOuarara 3auaruieHHs: MyJIbIimIikatapa kammpacapa «Demag»y Vk-25 C, a Takcama
na 3ybuarai repaaaubl KojlamaropHara 010Ky jJjakamatsiea UMO3.
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PE3IOME
MAIIHWH Opuii BukTtopoBuu

[IpenynpexaeHne NUTTHHIa KPYNHOMOAYJIbHBIX Mepeaay myTemM
KOPPEKTHPOBKH Ppabo4uX MOBEPXHOCTel 3y0beB B YCJI0BUSAX IKCILIyaTALNHU

KaroueBbie cioBa: 3yOuartas rmnepenadya, HOPMalIbHO-3KCILTyaTallMOHHbBIC
WU3HOCBI, TE€OMETpUS 3alCIUICHUA, PpajJdyC KPUBHU3HbI, TUTTUHI, KOHTAKTHAs
poYHOCTH, popmyna ['epia, paauycomep, KOpPEKTUPOBKA MPoduIIeii 3yObeB.

O06bexTOM HCCJIETOBAHUS SBJIAIOTCS KPYMHOMOMYJBbHBIE (m > 4 MM)
3aKpBITHIE BOJIbBEHTHbIE TIEPEAUM.

IIpeamer wucchaenoBaHuii — pecypc 3yOuaThiX TMepenady W MyTH €ro
YBEJIMUECHHS.

eanro wuccaeaoBaHuii sABAACTCS pa3pabOTKa METOJA MPEIynpexKACHUs
MUATTUHTA KPYMHOMOJYJbHBIX TMEpelau 3aKpPhITOr0 THNA NYTEM KOPPEKTHUPOBKHU
pabounx MOBEPXHOCTEN 3yObEB B YCIOBUAX HKCIUTyaTALIMH,

OCHOBHbIE  PE3yJbTaThl  HCCJCIOBAHUM, TMO3BOJIMBIIME  OCYILIECTBUTH
BOCCTAHOBJICHUE MPOTUBOMUTTUHIOBOW YCTOWYMBOCTH 3yOuarhix mepeaady mnyTem
MPUMEHEHUSA TPODUICKOPPEKTUPYIOMINX OTEPAITNi, TIOJYUCHBI ¢ HMCIOJIb30BAHHEM
ycrporictBa «Paamycomep i1 aKTHUBHOM MOBEPXHOCTH 3y0a 3BOJIbBEHTHOM
nepeaaun) v npoQuiIeKOPPEKTUPYIOMUX MITH(MAITAHOK.

Onpenenenre  BMOPOAKyCTHUECKOM  aKTHBHOCTH  3yOuarhlx  mepeaad
OCYILECTBIJISUIOCHh C UCNoNb30BaHUeEM BuOporrymomepa BIIIB-003 u annapatypHoro
KOMIUIEKCa, BKItoUatoniero B cedda sudpometp tuna 00033 komnanum «PoboTpon».
UccnenoBanus cTpyKTypsl, (pa30BOTr0 cocTaBa W CBOWCTB MAaTEPHUAJIOB 3yObEB KOJIEC
OCYILECTBJISUIUCH C MCHOJIb30BaHueM MuKpockonoB «METAM» PB-21 u MUM-7,
MHUKPOTBEPAOCTh MUTHU(HOB U3MEPSIIACH C TOMOIIBI0 MUKpOTBepaoMepa [IMT-3.

Pa3zpabotana wmeToaMka W COOTBETCTBYIOIIEE MPUOOPHO-TEXHUUYECKOE
COTIPOBOXKICHHE, TO3BOJISAIONICE OCYINECTBIIATh KOPPEKTUPOBKY mpoduieli 3yOneB
HEMOCPEICTBEHHO HA MECTAX HKCIUTyaTalluK 3yOuaThlix epeaay.

PesynbTaThl  HWCCiEAOBAaHWUM  UCIHOIB30BAaHbl MPH  anpolalMu  METoja
MPUMEHUTENIbHO K 3y04yaToMy 3alleIUICHUI0 MYJbTUILIMKATOpAa KOMIpeccopa
«Demag» Vk-25 C, a Tawke k 3ybuaroil mepemade KOJIECOMOTOPHOTO OJloKa
JokomoTuBa UM33.
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SUMMARY
MASHIN Yuriy Viktorovich

Pitting protection of coarse-pitch gears by correction of teeth working surfaces
during operation

The Keywords: gear, orderly-working deteriorations, geometry of
interlocking, radius of curvature, pitting, contact strength, Hertz formula, radius
measuring instrument correction of the teeth profiles.

The Object of the research: closed coarse-pitch (m>4 mm) involute gear.

The Subject of the research: gear operating life & the ways of its increase.

The Aim of the research is the development of the method that allows to
increase operating life of closed coarse-pitch gears by correction of teeth working
surfaces during operation.

The basic research results, which allow to realize reconstruction of gear
antipitting stability by means of profile correcting measures, are obtained with the
help of “Radius measuring instrument for active tooth surface on involute gear” and
profile correcting polishing machines.

Vibroacustic activity was measured with the help of vibration & noise
measuring instrument VSHV-003 and device complex, which includes «Robotron»
vibrometer type 00033. Structure investigation, analysis of phase structure and
material quality of gears was made by means of microscope « METAM» RV-21 and
MIM-3.

The method has been developed as well as corresponding devices and
instruments, what allows to correct teeth profiles in operating places.

The results of the research were used during the method approbations for teeth
interlocking of «Demagy Vk - 25 C compressor multiplicator, and for gear assembly
of CHME3 locomotive.
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