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B chambe npugedeHbl Pe3VIeMAambl UCCTEOORAHUL  MEXHOIOAUNECKUX CROCOOOE HOBBIUERUA
dorzoseyrocmu  Ivouamex  korec. [lpedcmaaiedo  yempoticmeo daa IJHEPSEMUNECKOT  AKMUBAL UL
HOBEPXHOCRIHO20 CI0A IVOUAMBIXY 3AYeNIeHUl U NOSkIMEHUA ux uzHococmolikoemi. [Tokazansl peavabmamel
IKCHEPUMEHMATEHELY UCCTEGO8AHUT MEMOAOR NOREPXHOCIMHO-ITACHIUNECKO20 dedhop MUPORAH LA,

Kawuessle c108a: MANCEIOHAZPYHCEHHBIE 3VDYAMBIE KOTECA, D0I208EYHOCME, NOBEPXHOCMHO-NIACMUNECKOE
dephopMUPOSAHUE, USHOCOCMOUROCH B, MEPUMOUMNYIBCHAR 0Gpabomya.

V. Povetkin, M. Kerimzanova, Z. Ibrahimov, M. Tatybaev, 1. Isayeva

JUSTIFICATION TECHNOLOGICAL WAYS TO IMPROVE THE DURABILITY OF GEARS
In the article the results of research on technological ways to improve the durability of gears. Submitted by de-
vice for energy gearing surface layver activation and increase their durability. Showing results of experimental
research of methods of surface plastic deformation.
Keywords: heavy-loaded gears, durability of surface plastic deformation, wear resistance, termoimpulse proc-

essing.

[ToBwlUEHIE TONTOBEYHOCTH THAKEIOHATPYKCHHBIX 3y0UaTRIX KOJEC ABIACTCH BECEMA
CIOXKHBIM H B3AaMMOYBA3AHHLIM KOMILIEKCOM Pa3THYHBIX nmpobne. Pemrenue npofnem 3xc-
NayaTalnHd TAOKETOHATPYKEHHBIX 3y0uaThIX Kolec TpelyeT MCloIb30BaHMA BCETO apceHana
TEXHOMOTMYECKHX CPEICTR, ¢ UeIbl obecneueHia BLICOKOTO KadecTRa MX pafouux mosepx-
HOCTEl.

[loBrllUEHHE NIABHOCTH NEPEIAYH, H TEM CAMBIM CHIGKEHHE IHMHAMHYECKHX HArpy3oK
H IIYMa MOKET ObITh JOCTHTHYTO PaiTHuHLIMH cnocobamu. JKecTROCTE 3aleNIcHHA, OKa3bl-
BAIOLIAA OMPEIENEHHOE BAMAHME HA NIABHOCTE PaboTel Nepelaul, CYLIECTEEHHO 3aBHCHT OT
TomunHel 0ob6oga hy 3ybuatoro xoneca. Hsmenennem xoHgHrypauuu Tena KOIEC MOMKHO J0-
OHMTLCA CHHMKEHMA JKECTKOCTH 3alENAeHHA, OJHAKD, 3HAYHTENLHOE YMEHBIUEHHE TOMIIHHLI
0601a 1 TOMMMHE TENA BEHUA NPHBOIHT K YMEHBIIEHHIO HX NpodHocTH [1].

[lInpoxo pacnpocTPaHSHHBIM E NMPAaKTHKE METOJOM, NMOEBLIIIAIOMIHM 3KCILTYAaTalHOH-
HbIE MOKasaTenH paboTel 3y0uUaTLIX Mepedad, ABaAeTca Moauduxauus npoduns 3ydnes. Cy-
LIECTBYIOT ecTecTBeHHas # npodunsHas Momuduraunn. [Ipumenenne npoduibHoi
MoInhHUKALMN NO3BOMAET CHU3IUTL HEPABHOMEPHOCTL PACAPEISICHHS HATPYIKH MO LWIMPHHE
3y0a M B HEKOTOpOH cTENeHH KOMMEHCHpYeT AeiicTBHEe OWNGOK M3TOTOBASHHA H YNPYTHX
aedopMaluH, TEM caMbIM MOBLINIAS NIaBHOCTEL paboTel nepenaun. [la pucynxke | npusenens
napamerpsl npodiisHoit Moandurauun. [IpoBeleHHBIMH PaHEE HCCTEIOBAHHAMH YCTAHOB-
NEHO, YTO 1A TAKEIOHATPYKEHHBIX 3y0UaThIX KoJec Kpyrosas dopma seiderca Gonee 3d-
(heKTHBHOIT .

Hapany ¢ moanduxauueil npoduad, BIHAHHE HA MPOYHOCTHYI) HAJEKHOCTL 3yOLEB
Ko7ec, 0co0eHHO MO JOMYCKAEMBIM HANPAKEHHAM M3THOa, OKA3LIBAET 3HAYMECHHE MOIYIA ML
Has TAKEIOHATPYAKEHHBIX 3yOUaTRIX nepeaad PEKOMEHOyETCA NPHMEHATD

© Nosetkun B.B., Kepunmanosa M., Hoparumora 3.A. . Tatmbaes M.K., Hcaesa .IL; 2015
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EPYIMHOMOOVIEHEISC KONCCA, DIHAKO NpH YVBCIMYUCHHH MOIVIA CHHMXKACTCA HX KOHTAKTHAA
BLIHOCITHBOCTL H MPOTHBO3AOHPHAA CTOHKOCTE.

a) 6)
a — npoduneHan Moaudukauns ronoexx 3y6a; 6 — npoduisHas Moauduxanns
TONOBKH H HOXEKH 3y0a
Pucynox | — [lapametps! npodunsHoil MoaudHKaUMK

VeranoeneHo, 4To OONBIIMHCTBO 3YOYATLIX KOJEC B NPOLECCEe PADOTEl HCMBITLIBAET
IHHAMHYECKHE HATpy3KH, H3IMEHSHIIHECA N0 CHMMETPHYHOMY 3HAKOMEPEMEHHOMY HIH
ACHMMETPHYHOMY 3HaxkonepeMennoMy umukny. [ensbexnsie tedexTsl GopMbl H B3aUMHO-
ro pacnonokeHHs 3yOLER B MEPEIauax BLIZLIBAIOT HEMITAaBHVIO padoTy NepelaTouHoro Me-
XAHH3Ma, XapaKTEPHIYEMYIO IIyMOM, BHOpaUHAMH H JONOMHHTENLHBIMH IHHAMHYECKHMH
Harpy3kaMH, BO3SHHKAIOUIMMH KaK HENOCPEICTBEHHO HA 3vOLAX NepelauH, Tak M B V37ax
NpHBOIA.

3y0uaTele Koneca IIAPOBLIX MENEHHL ABIAIOTCH TAXKCIOHATPYAKEHHBIMH ISTATAMH.
3y0bA KOMEC HCMBITHLIBAIOT BLICOKHE IaBNEHHS B 30HE KOHTAKTA. YIENLHBIE NaBICHHS B
xouTtaxte JocturawoT 0,025 — 0,035 MIla.

CyuecTBeHHOE BIMAHHE HA MPOYHOCTL TKEIOHATPYKEHHLIX 3yOUATHIX KOJIEC OKa-
3BLIBAKOT KOHCTPYKTHBHBIE H TEXHOIOTHYECKHE KOHUEHTPATOPLl HAMPAKEHHH, TAKHE, HANPH-
Mep, kak gopma ranrend ¥ uscrota obpaloTKH BnamuH. JKCNAvaTaUHOHHAA NMPOYHOCTE
3yOUaTLIX KOJEC ONMpEIEAAETCH VCTATOCTHONH NMPOUHOCTEI0 3vDa, MPH 3TOM COCTOAHHE MO-
BEPXHOCTHOTO crnod npuodpertacTt ocoboe 3nauenue. CleayeT OTMETHTE, YTO MPHBEICHHEIE B
THTEPaTyPE JaHHBIE O BLIXode W3 cTpos 10-40 % 3y0uaTeix KONec B pe3ynsTaTe ycTalocT-
HBIX TIOJIOMOK 3y0a HEIOCTATOYHO MOMTHO OTPAKAT HCTHHHOE COCTOSHHE BOMpoca. ABTOpa-
MH HE YYHTEIBANOTCA KOHCTPYKTHBHEIC H3MEHEHHA JETalcH, BOIMOKHOCTE NPHMEHEHHA DO-
7iee NErHPOBAHHBIX CTANEH, YBEMHYEHHA MOayna 3y0uaTeix konec. Bee 3TH Mepe! no3BoIHIH
CHH3HTEL MPOLEHT YCTATOCTHLIX NMOJOMOK 3y0uUaThIX Nap, HO NMPHBENH K CYLIECTBEHHOMY
VIOPOKAHNIO M YTAKENEHHI0 KOHCTpykUMi. [loBrilueHne Moayis Konec, KpoMe TOro, npH-
BE10 B PAIE CIYYaeB K CHHKCHHIO KOHTAKTHOI NPOYHOCTH 3y0LER, K CHHAKEHHIO HX CTOH-
KOCTH MPOTHE 3aeJaHUA.

[TpounocTts 3vOLeE 3yOUATHEIX KOTEC 3aBHCHT HE TOMLKO OT PAIMYCA TATTENH, HO U
OT IIEPOXOBATOCTH MOBEPXHOCTH ranTen 3yba. Bnusnue wIepoXOBATOCTH ranTean U Jedek-
TOB HA €€ MOBEPXHOCTH MOMKET OKA3aThCH TOPA3lo CHILHEE, YEM HATHYME CaMOH ramTen,
ocofeHHO I14 TBEpILIX MaTepuantoB. [IpH miroToneHHH 3yOuaTweix Kodec 7-8-H cremenu
TOYHOCTH UUTH(OBKA MO ranTensM YacTo HE NPOBOIMTCHA, B FAnTENnsX 3yOLEB OCTAKOTCA
PHCKH, IIEPOXOBATOCTE MOBEPXHOCTH cooTBeTcTBYET 12,5-6,3 MKM.
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Ans TaKeTOHArPYAKEHHBIX 3y0uaTelX mepelad ocoD0€ 3HAYEHHE MMEET NEPHOI
npupaboTkn 3y0uaTtnix Konec. Takue Koneca paloTaloT B YCNOBHAX BHICOKHMX YIEIbHBIX
HATPY3OK, VBETHUEHHBIX TEMMEPATYP, W TPH HEJOCTATOHHOM Noasode cMazku. [ia
obecnevyeHHs HAIEKHOCTH H JOATOBEYHOCTH TAAKEIOHAIPYMEHHBIX 3yOUaThIX MEpedad BO
BpeMs 3KCMIyaTallid, COXPAaHEHHA PErIaMEHTHPYHIUHX 3a30p0B M MpEelOoXpaHeHHA oT
noBpe:kIeHuil Tpywuxcs conpsixeHuii ofKaTky nap TpeHHs MPOBOIAT B XOJOCTYH C
MOCTENEHHBIM HX HarpyxeHueMm. B npouecce npupaboTkl MPOMCXOIUT KOPEHHOE H3MEHEHHE
CBOHCTE TOHKMX MOBEPXHOCTHBIX CIOEE TpylIMXcA padouMx MNOBEpXHOCTEH 3YyObeB,
CBA3AHHOE C BO3HMKHOBEHMEM creuuHUYECKMX BTOPHUHBIX CTPYKTYP HA MOBEPXHOCTAX
COMpAKEHHLIX JeTanei [2].

Jns coBpeMeHHOr0 MalIMHOCTPOSHMS TEXHOMOTHYECKHE MPOLIECCH, CBA3AHHLIC C Me-
XaHHYECKHM ynpouHeHHeM pabouell noBepxHOCTH 3y0YATLIX KOMEC W MOBLILIEHHEM HX H3rHO-
HOM MPOYHOCTH, ABNAIOTCA ranbosee NepeneKTHBHLIMHU.

[lInpoxoe pacmpocTpaHeHHE MOTYYHI OJHH M3 METOJOB NMOBEPXHOCTHOTO IJcdopma-
LIHOHHOTO YIPOUHEHHA 3yOUaTRIX KOIEC - HAKIEN JpoObio. MHOTOYHCIEHHBIE 3KCIEPHMEHTLI
H 33BOJCKAA MPAaKTHKA J0KA3aIH BLICOKYIO 3()(IeKTHBHOCTL yNpouHeHHA Ipobbio pa3sHoos-
pasHbIX JeTancH, HITOTOBAEHHLIX M3 YEPHBIX H LBETHLIX METALIOB.

Bonpocam gpodectpyiinoro Hakiena nocsawmeHel padorel M M. Casepuna, H.B.
Kyapasuesa, .M. Wlamuna, H.A. Kapacesa u apyrux. CylHocTs Npoliecca HakiIena apo-
Ob10 3aKMH0YAETCA B TOM, YTO NOBEPXHOCTL OKOHYATENBHO H3ITOTOBIEHHOM JeTanu noasepra-
eTcA X0MO0JHOH NuacTH4ecKoH JedopMaluy NOCPEICTEOM YIAPHOTO HMIYILCA YYTYHHOM
HIIH cTanbHO Apodsro auamerpom ot 0.3 10 2,5 M.

CTpyKTypHLIE NpPeBpallleHHA B NMOBEPXHOCTHOM C10€, 4 TAKXKE MIacTHUEecKas Ie-
thopMmanis 3Toro c1os, BOIHUKAKIAL NPH HAKIENE, NPHBOAAT K YEENHUEHHIO ero ofb-
€Ma M, BCIEICTBHE CONMPOTHBIECHHA CO CTOPOHBEl HEAEOPMHPOBAHHLIX BHYTPEHHHX Cl0-
€B. K YOPYIOMY CiKATHEO, BBRI3LIBAIOLIEMY B MOBEPXHOCTHLIX CIOAX OCTATOYHLIE CiKH-
MAIOIIHE HAMPAKEHUSA, a BHYTPH IETAMM — OCTATOYHLIE PACTATHBAIOIIME HANPSKCHUA.
CoxnMamline HanpAKEHHA, CKIaJblBAAChE C PadOYMHMM DPACTATHBANIIMMH, YMEHLIIAKOT
BpPEIHOE JeficTBHE MOCASIHHX.

Hmeromnecs 1aHHLIE CBHAETEILCTBYIOT O 3HAUMTEILHOM MOBBILEHHH MPEIENa Bbl-
HOCTHBOCTH, JONTOBEYHOCTH M YIAPHO-YCTATOCTHO NPOYHOCTH HEMEHTOBAHHLIX 06pa3LoB
3ybuaTeix konec. Tak, B paboTe [3] oTMeuanock, 4To Npeaen BEIHOCIHBOCTH HEMEHTOBAHHBIX
o0pasuos, nirotosnenHslx 13 craneil [BXIT, 12XIIBA, B pesyartate Haknena apofeio no-
BBIIANCA HA 6 — 60 % B 33aBMCHMOCTH OT PEXMMOB HAKIENA; YIAPHO-UMKIHYECKAA MPOU-
HOCTB aHAMOTH4HLIX 00pasuos u3 ctamu 30X T npu naknene apodbi0 NOBLICHTACE B 2 pasa.

Baxnoe 3HaueHHe npu paspaloTke TeXHoOMOTHH IeOPMALHOHHOTO YIPOUHEHHA
apo0bi0 HMEET NPAaBHILHLIA BLIGOD MapaMeTpoB PEXHMa HaKIena.

[pn Be1dope peAHMMOB HAKIENA JOMAHA OBITh y4TEHA 3HAUMTENLHAS HEPABHOMEPHOCTEL da-
30BOTO COCTABA M MPOYHOCTHBIX XAPAKTEPHUCTHK MOBEPXHOCTHLIX CIOEB 3yOUATLIX KOIEC,
MOJBEPTHYTHIX HEMEHTALMH H HHTPOLEMEHTALIHH.

Bawneit 3agauefi noBBIUEHHA TBEPIOCTH M W3HOCOCTOHKOCTH MOBEPXHOCTH
TAKETOHATPYKEHHBIX 3y0UaTLIX Nepetay ABIACTCA CO3TAHHE TAKOH TEXHOMOTHH YIPOYHECHHS
3y0uaThIX 3alenneHuii, koTopas Obl N03BONNIA YBEIHYMTE CPOK CIy:KOLI NpHBOJA lWIapoBoii
MELHHIILL

AHanu3 CYWIECTBYIOIMX cnocof0B M TEXHOMOTHMA YNPOUHEHHA IeTaneH MallHH
noxasan, 49To JpodecTpyiinHblili cnocod, sBnAOIHiicA OESCKOHTAKTHBIM, MO3BOIACT
MPOH3BECTH MOIH(HKALMIO NOBEPXHOCTHOTO €108 METANIA, T.e. NPOHM3IBECTH HAKIET,
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KOTODPLIH 3HAYHTENLHO MOBBLILIAET TBEPIOCTL MOBEPXHOCTH METANIA M, TEM CAMLIM, CO3OAET
MPEINOCLIIKH 3HAYHTENLHOTO YBEIHYEHH] H3HOCOCTOHKOCTH NOBEPXHOCTH.

Ansa  noselieHMs MpolEcca AaKTHBM3AUMH MeTanna TpedyeTca NOAroTOBKA
noeepxHoctd o0paboTkM MeTania mod ApoOecTpyiiHoe Bo3ACHCTBHE, NYTEM CO3JaHHA
JHEPreTHUECKHX TEMIOBBIX Noieff B MeTanie, cnocoOCTBYHOLIMX AKTHBH3ALUMHM IpoLEcca
apoGecTpyiinoro Bo3deHcTBHA. MrHOBEHHLIE TEMNEpAaTyPHLIE 1O, BROJMMBIE B METANN,
MO3BOMAIOT CO3JaThk ONaroMpUATHLIE YCIOBHA I8 MEXaHHYECKOTO BO3AcHCTBMA Jpobbio u
Pa3sBUTHA Ha MOBEPXHOCTHOM CI0E OCTATOUHLIX HANPAKEHHHA CIKATHA.

Hna peanuzauuy yKasaHHBIX YCIOBMH, aBTopamu paizpadoTad cnocod ynpouHeHHS
3y0uaTeix Komec Ha 0aze COBMEIEHHS TEMNIOBLIX MOTOKOB MTHOBEHHO BBOIMMLIX B
MOBEPXHOCTL METANIA, H MEXaHHMYecKoe (yJapHoe) Bo3geHcTBHe Ipodbl0 HIH BO3IeiCTEHE
npodHIHPOBAHHEIM 1eOPMHPYIOIIHM HHCTPYMEHTOM (POIHK HIIH LIAPHK).

MzoGperenne otHocHTesA K 001aCTH TEXHOIOTHH MALIMHOCTPOEHHUS, & MMEHHO K 3y6-
4aTeIM nepedadad. [Ipegnaznaueno 11s odecneusHus BrIcOkoil H3HOCOCTOMKOCTH 3yGuaToro
3AUENICHHA, O3BOMACT MOBLICHTE JOJITOBEYHOCTL 3yOUAaTHIX MEPEday; HANMPHMED TAKEIOHA-
IPYKEHHBIX KOJIEC NPHBOIA WIAPOBLIX METLHHIL

H3pecTHa 3ybuatas nepedaua (marent Ne 2086837, F161155/08, 19.10.1993), B xoTo-
poii Ha pafoune MOBEPXHOCTH 3yOUATOrO 3ALENIEHHA HAHECEH H3HOCOCTOMKMI MaTEPHAT: HA
BEJIOMOE KOJECO PAaBHOMEPHLIM CIOEM, A Ha BEIYILUEE - B BHIE BRICTYMALIHX YacTeil H3no-
cocTofikoro Marepuana. [Ipu Bpamennn 3y0UATEIX KOMEC BLICTYMAIOMIME HACTH H3IHOCOCTOH-
KOTO MAaTEPHANa BEIYILETO KOJeca, KOHTAKTHPYA € H3HOCOCTOHKHMM MOKPBITHEM BEIOMOTO
KoJeca, BOCIPHHHMANOT 4acTk HArpy3xu Ha cedd. ledoctarkom yeTpoiicTs, B KOTOPRIX Mo-
BBIIIEHHE HIHOCOCTOHKOCTH J0CTHraeTcs 00bEMHBIM YIpouHeHHeM (Tepmuueckan oOpaboT-
Ka), ABMAETCA HEJOCTATOUHAA TBEPAOCTL NoBepxHocTell 3yOnes 3yfuaToro sauenneHus, pa-
OoTalollero B yCI0BHAX HHTEHCHBHOTO adpasHBHOIO M3HAaWKBaHMA. [loBepxHOCTHOE yIIpOuU-
HEHHE (XHMHKO-TEPMHUYECKOE H Ap.) Mano3qeKTHBHO, MOCKOILKY TOHKHI cnofl ynpounes-
HOTO MATEpHANa MoBepXHOCTH 3yOa GunicTpo ucTHpaeTcsa adpa3sMBHBEIMM YACTHLAMH H3IMENL-
4AEMOTO MaTepHama.

ABTOopaMH mnpeanokeH crnocol, ©OCHOBAHHBIH HAa 3HEPIreTHYECKOHl AKTHBALMH
MOBEPXHOCTHOIO crnod 3y0uaTelX 3alenieHHii M TNOBBIIEHHS MX M3IHOCOCTOHKOCTH c
NPUMEHEHHEM CIIEUHATBHOTD YeTpoiicTBa — TepMOHHCTpyMenTa [4].

[Mpexnaraemelii cnocof MO3BOIMT YBEIMUHTEL PECYPC paoTh! TAKEIOHAPYKEHHBIX
3y0uaThIX 3aUenaeHunii WapoBelX MenbHHAL. CyWHOCTEL cnocoda 3aKkmouaeTcsa B TOM, UTO No-
cne npupaboTk K nepen apobecTpyiiHoil 0OpaboTkoH IOMOIHHTENLHO HATPEBAOT NOBEPX-
HOCTHLIIT coil 3y0beB Kodeca J0 TEMOEPATYPLl HIDKE CTPYKTYPHLIX (Da30BLIX NpeBpalleHHi
MocpeIcTBOM BRICOKOTEMMEPATYPHOIO M BLICOKOCKOPOCTHOTO (akena paxkeTHOIH TopenkH M
NyTeM CO3JaHHA NATHA KOHTaKTa (haKena ropelku 1o Beeil BuicoTe 3y0a, BRIOYAA QHO 3y0a,
4TO ofecneynBacT NPEIEILHYIO0 IOTHOCTE BHYTPEHHEH 3HEPTHH NOBEPXHOCTHOTO CNIOA.

[Tog BozzeficTEHMEM TAKOTO TEMIOBOTO MO B MOBEPXHOCTHOM ClO¢ 3yOLEB BO3HH-
KAIOT MEXaHHYecKHe, TEMIOBLIE H CTPYKTYPHO-(a30BLIE H3MEHEHNA, NPHBOIALINE K HX YII-
POYHEHMIO M, KAK CAEICTBHE, hOPMHPOBAHNIO KAYECTBEHHO HOBOTO NMOBEPXHOCTHOTO CIOA ©
Gonee BuICOKHMHN H3IMKO-MEXAHMYECKHMH XaPaKTEPHCTUKAMH, BIHIIOMIMMH HAa NOBLILICHHE
TAKHMX 3IKCMIYyaTaLHOHHLIX CBOHCTB JeTanell, KaK ycTalnocTHAad NPOYHOCThL, KOHTAKTHAA BELI-
HOCIHBOCTL, H3HOCOCTOHKOCTE.

B kauectee pabouero oprana Imd TepMOMMMOYIbCHOH oOpaboTku 3yOnes BriOpana
ManorabapuTHasA PaKeTHAd TOPENKA AMS HANbUIeHHA a0pa3sHBHLIX MNOPOLIKOE HA TOBEPXHOCTH
TPEHHA METANI0B.
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Ila pucynke 2 nmnpeactaBnen padounii opraH TEpPMOCTPYHHOH  TOpEIKH.
TepMOMHCTYMEHT COCTOMT M3 KaMepbl CrOpaHMs, B KOTOPYK) uYepe3 3aBUXPHUTENb MOJaeTcs
BO3AYX M uepe3 (OPCYHKY MOJAaeTCs TOpIOYEE BHYTPb KaMEphl CropaHus, Iae OHO
BOCMIaMeHseTcs. B xauecTBe roprodero MOKHO MCMOIb30BaTh FOPIOYHE raskl HIH FOPIOYHE
yriaesoaopoaHsie (6eH3uH, KEPOCHH, COSPOBOE MAcio0) KUAKOCTH B aelicTeyromux craniap-
Tax pacueTa UHIMHIPHYECKHX 3yOuaTteix nepeday Ha npoudocts (FOCT 21354-87, CB COB
5744-86 u ap.) OCHOBHbBIE MapaMETPLI NMepeaay (MeK0CEBOE PACCTOSHHUE, MOAYIb M.T.II.) ON-
PEIeNAI0TCA C YUETOM OJHOI M3 XapaKTEPHCTHK KPUBLIX KOHTAKTHOM HIM M3rHOHOI ycTano-

CTH — MPEIENOB BBIHOCIHBOCTH — Oy, Oppn. yCpeaHEHHbIE 3HAYEHHsS KOTOPLIX 4715 pas-
JHYHBIX MaTEPHANOB U CNOCO0OB YMPOUHEHHS PEKOMEHAYETCS ONMPEIENSThL Yepe3 TBEPAOCTh

pabounx ( Oy,) Mnn nepexoansix ( Ofy,) nosepxHocteii 3yobes. [Ipu 3ToM HezocTaTouHO
MOJHO Y4HTBIBAKOTCS TAKHE Ba/KHBIE MapaMeTPhl U (aKTOpPhI, KaK NMOKA3aTelIH KPUBLIX yCTa-

noctu (My Mg ) u ray6uHa yNpOYHEHHOTO C0S NEPEXOIHOH NOBEPXHOCTH.

‘..Fl‘

Pucynok 2 — TepmonnctpymenT B pabote

Jlns ycTaHOBNEHHS OEHCTBHTENLHON HArpy304HOH CrOCOOHOCTH M JIONTOBEYHOCTH
3y0uaThIX nepeay HeoOXOOMMO MPOBEAECHHE LIMPOKOMACIUTAOHBIX PECYPCHBIX HCMBITAHMIT
nepeaay KaK HOBBIX, TAaK M MOCIE KaMMTATLHOTO PEMOHTA, B YCIOBHAX, OMH3KHX K 3KCMIya-
TAUHMOHHBIM. DT0 TpedyeT GONBIINX 3aTPaT BPEMEHH U PALHOHAILHO TPU CO3AaHHH BLICOKO-
HAOEKHBIX Nepeaay (CaMOIETHBIX, BLICOKO-CKOPOCTHBIX H TIp.).

Beinn npoBeaeHb! HCCNea0BaHHs MOBEPXHOCTHO-MIIACTHYECKOTO YIPOUHEHHS HA MO-
JensX 3arOoTOBOK M3 CTANeH, MPUMEHSEMBIX NPH H3TOTOBICHHH 3y0YaThIX BEHLOB NPHBOIOB
IAPOBLIX MENLHUL B CTEHIOBLIX YCIOBHAX 1abopaTopun yHHBEpCHTETa Ha oOpasuax u3 cra-
neii 3571 u 35XMJL

JHans MITJ 3y6uatoii nepeaaun npuHAT apoOecTpyiiHblil MeT0a, Kak Haubonee addek-
THBHBIH, CNOCOOCTBYIOWHI YBETHUEHHIO TBEPIOCTH NMOBEPXHOCTH 3yOLER Ha 30-40 %,
NO3BOMAIOUINH NOBBICHTL pecypc paboThl 3y0uaToii nepeaaun npuBoaa U caMoii GapabanHoii
METbHULBL.
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B xauecTe Mozenmpymowero crnocoda o6paboTki NpUHAT MexaHuueckHii cnocod I/
IIAPHKOM WM POITHKOM, TIPH KOTOPOM B MOBEPXHOCTHOM C/IOE META1a CO3TaeTCsl HAKIEN U OCTa-
TOYHBIE HANPSKEHNS, MO ITyOHHE YIIPOUYHEHHOTO CI0s, YTO MOASIMPYET npouece apodecTpyiioi
oOpaboTkit.

B pesyastate npouecca I onpeaensnu napaMeTpsl LepoxoBaTocTH R, oT ycuans
JaBiaeHus P luapika MM ponHKa M pexkuMOB 00paboTki (S, 1), Ha NOBEPXHOCTH 3arOTOBKH, Bbl-
NONHEHHOIT B Buae Bana u3 craneit 3571 u 35XMJI, napametps! TBepaocTu nosepxHoctH B 3aro-
TOBKH MPH Pa3INYHLIX YCHIHAX JaBaeHus P i paznuuneix 06opoTax n npH oOKaTKe MAPHKOM MIH
POJHKOM, a TAKKe XapakTep H3meneHns Teepaoctu HB no raydune h ynpounentoro cnos.

[Tpu npoBeaeHUH IKCMEPHMEHTA HCMOIL30BANOCH CaAeayoLee 000pyI0BaHHE: TOKap-
HO-BUHTOpe3HbI cTtanok mMapku GH2060ZIH; xunamomerp 5 Tc, TBepaoMep yHHBeEpCanbHbIil
54-459 m no IIB 95-470, peseu ToxapHbIii MPOXOIHOH OTOTHYTHIH (@ = 45 0, r = 0,5 mwm),
wapuk B aep:kaBke d = 4 MM; ponuk B Aepxaske d = 22x7 MM; WITaHreHUUPKYIL 250 MM U
MHKPOMETP.

PexuMel npeaBapuTenbHoii 00paboTKi cTyneHell JeTanu: Hapy:KHOE 0OTauMBaHUE 1
=800 06 / mun, S = 0,05 MM/ 06, t =0,5 mMm.

Ila pucynke 3 npeacrasiaeH dparMeHT TEXHONIOTHYECKOTO NMpolecca HAKATKH POITHKO-
BBIM 0OKaTHHKOM.

Pucynox 3 — INpouecc paboTsl po1HKOBOro 0OKaTHHKA
I1a pucynxke 4 npeacrasieH rpadHk 3aBUCHMOCTH TBEpAOCTH noBepxHoctH [IB Bana
oT yucna obopoToB n a14 craneit 3571 u 35XMJT, npu P =400 I o6paboTke poTHKOM.
Takum o0Opa3oM, YCTaHOBIEHO, YTO MOBGLILICHHS TMIABHOCTH paboTLl Mepe’ady MOKHO
JOCTHYL MPHMEHEHHEM mnpodunbHOii MoaudHKauMu , KOTOpas [03BOJISET CHHU3HTH
HEPaBHOMEPHOCThL pacrpeacieHus Harpy3KH Mo WHpHHE 3y0a M, B HEKOTOpOIi CTEMeHH,
KOMIIEHCHPOBATh ASHCTBUS OLIMOOK H3rOTOBICHHS U YNPYTHX AeopMallH B 3aLENICHHH.
[TpupadoTka 3yO0uaThiX KONEC B YCIOBHAX OMM3KHUX K IKCMIVATALHOHHLIM MO3BOMISAET
0OHApYKHUTL M YCTPaHUThL CKPBIThIC Ae(EKThl B Pe3yIbTaTe MIaCTHUECKOH KOHTAKTHOMH Ide-
¢hopmaLuy MM U3HALIHBAHUE KOHTAKTHBIX MOBEPXHOCTEH.

170



ISSN 2073-3216  [pozpeccusHnle mexHoaozuu u cucmems Maunocmpoenus Ne 1(51)°2015

HB, MIla
Crams 3511 Crams 3530MIT

250 /
200
150
100

50

0 n, ob/MuH
100 200 300 400 500 600

Pucynox 4 — I'paduku 3asucumocTi TBepaocT nosepxuoctu 1B =f(n) ana craneii 35J1 u
35XMJI npu yeunun odpaboTtrn ponuxom P =400 H

YCTaHOBNEH MOJOKHTENBHBIH 3tdekT moRepxXxHOCTHO-ASthOPMALMOHHOTO YIIPOYHE-
HHUA CTanel, NoJBEpPrHYTEIX XHMHKO-TEPMHUecKol oOpaboTke, uTo o0nAcHAeTcs coOCTBEH-
HBIM YIPOYHEHHEM METANIa M CO3TAHMEM CKHMMAIOILHX HAMPAXKEHHIH B HAKIENAHHBIX MO-
BEPXHOCTHBIX CIOAX ACTANEH B KOTOPBLIX Npedel BLIHOCIHBOCTH 3YOLEB, B Pe3yIbTaTe Ha-
xnena gpobeio, noesimactes 10 10-18 %, a skcnayaTaluMOHHAA JONTOBEYHOCTL MOBBIIIACTCA
B 2.5-3 paza.

Mozenuposanne npouecca apobectpyiinoit o6pabotkn ofecneunsaeTca NpUMEHEHH-
€M MOBEPXHOCTHO-TMACTHYECKOTO JehoPMHPOBAHHA MEXEHHYECKHM CrnocodoM - HAKATKO
LIAPHKOBLIM HIH POMHKOBLIM 0OKaTHHKOM. [IpH 3TOM BbisSBAeHB! (YHKUHOHANLHLIE 3ABH-
CHMOCTH LIEPOXOBATOCTH MOBEPXHOCTH OT OCHOBHBIX MAapaMeTPOB PEXHMA HAKATLIBAHHA.
B pe3yabTaTe YCTAHOBIEHO, UTO JAHHBIH CNocod NOBEPXHOCTHO-NIACTHYECKOTO dehopmupo-
BAHMA MOMHO PEKOMEHIOBATH B KAUECTBE YIIPOUHAOUIEH TEXHOIOTHH, VUMTLIRAS, UTO Y-
POYHEHHE METANTA NPOHCXOINT MO IMyOHHE CBBIE 2 MM.
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