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PesynbraT aHamizy Ta HaBEICHHX BHIIE PO3PAaXyHKIB MOXYTh OyTH BUKOPHUCTaHI B
KOHCTPYKITISIX TETJI000MIHHUX MIPUCTPOIB TUTST e(heKTUBHOTO 3aCTOCYBaHHS
€HEepro3aolaKyBajJbHUX TEXHOJIOT1H, 10 CTOCYIOTHCS 3MEHILICHHSI BUTPAT MIPUPOTHOTO Ta3y
Ha BCIX TEIUIOTEHEPYIOUHX IMIAMPUEMCTBAX, sIKI 00J1aTHaHI TypOIHHIMH YCTaHOBKaMH.
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The analysis of possible steel tubes gas heat vapour emissivity during of natural gas recuperative heating

In the article the method of determination of possibility of seepage of aquatic steams is described from
internal space of rekuperative heat-exchange vehicles which can be used for heating of natural gas on thermal
power-stations.

It is rotined that at the existent modes of heating of natural gas the danger of penetration of water
steams through the layer of metallic seamless pipe absents practically.

The method of estimation can be used for planning of tubular recuperators
warm, recuperator, pipe, gas-penetrability, diffusion, speed, temperature
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Kuposoepaockuii HayuoHanbHblll mexHU4ecKull yHugepcumem

Ananu3 3 PEeKTUBHOCTH CYIIECTBYIOIIUX U
MEPCIEKTUBHBIX METOJIOB OOPAOOTKH JETAJIEN C
MOKPBITUSIMU

B craree paccMOTpeHBI OCHOBHBIE METO/ABI OOpPaOOTKHM JeTanedl C IOKPHITHUSMH, IO0JyYEHHBIMU
METOJlaMU HAIUIABKU, HalbLICHWs U HaBapku. lIpoaHann3upoBaHbl JOCTOMHCTBA U HEAOCTAaTKU 9TUX METOMOB,
OIpe/ieTIeHbl 00J1aCTH NMPUMEHEHHs. Y CTaHOBJICHBI TEHICHIMU NPUMEHEHHs MEXaHMYECKUX BHJIOB 0OpPaOOTKH
MOKPBITHH, HAaXOASAIIMXCS B HArpeTOM COCTOSHUM. BBINONHEH aHamu3 Hay4HBIX paboT B HalpaBiCHUH
MeXaHN4eCKOH 00pabOTKH MOKPBITHH B TOPSYEM COCTOSIHHUH.

HAIJIaBKa, HaNblJICHHE, HABAPKA, IIJIM(OBaHUE, pe3aHHe
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Kiposoepaocoxuil Hayionansruli mexuiunul yHieepcumem

AHani3 epeKTHBHOCTI iCHYIOUMX TAa MePCNeKTUBHUX MeTOiB 00pO0KH eTajiell 3 MOKPUTTAMM

B crarti po3risiHyTI OCHOBHI METOIM OOpOOKH JeTajell 3 MOKPUTTSAMH, OTPUMAHUMH METOAaMHU
HaIUIaBJIeHHs, HAITWIIIOBAHHS 1 HaBapioBaHHs. [IpoaHanizoBaHi mepeBaru Ta HEIOJIKM IMX METOJIB, BU3HAUYCHI
ramy3i 3acTocyBaHHs. BcTaHOBIEGHI TEHIEHINI 3aCTOCYBAaHHS MEXaHIYHHX BHIIB OOpPOOKHM ITOKPHTTIB, IO
3HAXOJAThCA B HArpitoMy craHi. BukoHaHwmi aHami3 HAayKOBHX pOOIT B HAampsSIMKy MEXaHIgHOI 0O0pOoOKH
MOKPUTTIB B TapsSIOMy CTaHi.

HAILJIABJICHHS, HAIMJIIOBAHHS, HABAPIOBAHHS, NLTi()yBaHHHA, Pi3aHHsA

ITocTanoBka mpodJiembl. Pa3BuTHEe COBPEMEHHOIO MAIIMHOCTPOECHUS HEPA3PHIBHO
CBSI3aHO C 00ecredyeHUEeM IMOBBIIMIEHUS HAJEKHOCTH M JIOJITOBEYHOCTH JeTaledl MalluH,
HIMPOKUM HCIOJIb30BAHUEM HOBBIX IPOrPECCUBHBIX TEXHOJIOTMH HX M3TOTOBIEHUS U
PEMOHTA, a TAaKXKe CHI)KEHUEM SHEPro- U MaTepHaJOeMKOCTH IPOU3BOJICTBA.

B oro0il cBSI3M OrpoMHOE 3HAuUE€HUE HMMEET OOeCleYeHHE 3allluThl JeTaledl |
KOHCTPYKLMH OT H3HOCA Ha CTaJuU IMPOEKTUPOBAHMSA, TEXHOJOTMYECKOH IOATOTOBKH WU
IKCIUTyaTaIlli METOJaMH MOTU(PHUIIMPOBAHUS TIOBEPXHOCTEH U HAHECEHHS TTOKPHITHH.

Ha ceromusmnuii neHp HauOosee >(PQPEKTUBHBIMHM, SKOHOMHYECKU BBITOJHBIMH U
AKTUBHO Pa3BUBAIOIIMMUCSA TEXHOJOTMYECKUMHU METO/IaMU HAHECEHUS MOKPBITUN SIBISIFOTCS
HallJlaBKa, HambUIeHWe M HaBapka. OJHAKO TNpUMEHEHUE MOKPBITUH 3a CcYeT psjaa
cnenu(UIeCKUX CBOMCTB, CIEPKUBACTCA B CBS3M C HEJOCTATKOM HAay4YHO OOOCHOBAHHBIX
pPEKOMEHIalUil 110 UX MPOU3BOAUTENIBHOM U KaUeCTBEHHON MeXaHU4YeCKoi 00paboTKe.

[IppuMeHeHne W3HOCOCTOMKUX MOKPBITMA TNPH YNPOYHEHHWM U BOCCTAHOBJICHUU
JieTajgei MalluH CIOCOOCTBYET MOBBIIIEHUIO UX HAJEKHOCTH, HO MPH 3TOM OIPaHUYUBACTCS
TPYAHOCTBIO HMX MEXaHHYECKOW o0OpabOTKM B XOJIOMHOM cocTtossHuHM. Kak mpaBuiio,
HaHECEHHbIE  MOKPHITHS  00JagaloT  BBICOKOM  TBEpPIOCTBIO M HEPABHOMEPHBIM
pacmpenenenueM e€ Mo JUIMHE AETald, HEOAHOPOJHOCTBIO CTPYKTYpPHI, OOJIBIION BBICOTOI
BBICTYTIOB M BNaJWH HaruiaByiieHHOTo ciost (0,5...0,9 mm).

B cooTBeTcCTBHM C BBIIIEH3IIOKEHHBIM, HE TOJBKO ILIEJIECOO0pa3HbIM, HO U BeChMa
NEpCHEKTUBHBIM ~ HANpaBJICHWEM  MOBBILIEHHUA  3(PYEKTHBHOCTH  YNPOYHEHUS U
BOCCTAQHOBJICHUS M3HOIICHHBIX IIMJIMHAPHYECKUX JIeTalleil MalluH SBIsIeTCs pa3padoTka
TEXHOJIOTHI 00pabOTKH U3HOCOCTOMKHUX TTOKPBITHH.

Hensr paborel. llenbro naHHOM paOOTBHI SABISETCS AaHANU3 CYLIECTBYIOIIHUX H
MEePCIEKTUBHBIX TEXHOJIOTUN 00pabOTKH N3HOCOCTOMKUX TTOKPBITHH.

Pe3yabTaThl HccaenoBaHMii. AHamu3 cnocoOOB  MeXaHMUYECKoW 00paboTku
HAIUIaBJICHHOI'O MeTajula IoKas3aJl, YTO Ha PEMOHTHBIX MNPEANpUATUsAX 00paboTKy
HAIUIaBJIEHHOTO MeTalja JeTajlell B OCHOBHOM IPOU3BOJAT TAKUMH METOJIaMH, KaK TOYECHHUE,
dbpesepoBanue u nuMdoBaHUe U JIp.

Cy1miecTBytolie TeXHOIOTUN 00pabOTKH JeTanu, BOCCTAaHABIMBACMbIC HATUIABKOW, B
3aBUCUMOCTH OT TBEPAOCTH CJIOSl M BEJIUYMHBI IPUITYCKa MOKHO pa3feiIuTh Ha TPU TPYIIIbI

(puc. 1) [1].
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I'pymma 1 I'pymma 2 T'pynma 3
Tsepaoers < 40 HRC Teepmocts > 40 HRC Teepmoets > 40 HRC
IIpunyck — Mool Ilpunyer < 0.5 MM Ipunyex > 0.5 s
k.
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PI/IcyHOK 1- MGTOZ[LI 06pa6OTKI/I HaIlJIaBJICHHBIX HOBCpXHOCTeﬁ B 3aBUCUMOCTH OT UX TBEPAOCTU

OO6pabotka ageraneil 1 rpynmbsl HauMMEHee CIIOKHA, MOATOMY JUISL TaKMX JeTajel
BO3MOXXKHO TpUMEHEHHE OOJIbIIMHCTBA CYIIECTBYIOIIMX TEXHOJOTUYECKUX METOJOB.
O6paboTka getaneit rpynn 2 u 3 3aTpyAHUTENbHA BCIEACTBUE HEOOXOAMMOCTH CHUMATh CIION
BBICOKON TBEPAOCTH, HEOJJHOPOIHBIM MO XUMUYECKOMY U CTPYKTYPHOMY COCTaBY, C BHICOKOH
MaKpOHEPOBHOCTHIO.

Kak BumHO u3 puc. 1, Hambomee pacrnpoCTpaHEHHBIMH TEXHOJIOTHUSIMH OOpabOTKH
JeTajgei ¢ MOKPBITHSAMM SIBISIOTCS METOJbl 00pabOTKH pe3aHueM (ToueHue, ppe3epoBaHue,
nungoBaHue), 00padboTKa AaBJIEHUEM, SJIEKTPOPU3NUECKHUE U DIIEKTPOXUMUYECKUE METOBI.

Obpabomka noxpeimuu mouenuem. OOpabOTKa HAIUIABICHHBIX CJIOEB TOYEHUEM
uccieayercs B padorax [2-8 u np.].

B pabote C.A. Knumenko [3] paccMOTpeHbI BOIIPOCH 00pabOTKU pe3aHueM JAeTanei ¢
HAIJIaBJICHHBIMU M HAMBUICHHBIMH TOKPBITHAMHU PEXYIIUMH UHCTPYMEHTAaMH, OCHAILICHHBIMU
TBEPJbIMU CIUIaBaMHM U MOJIMKPUCTAIUIMYECKMMHU CBEPXTBEPABIMM MaTepUallaMd Ha OCHOBE
KyOnueckoro Hutpuma Oopa. [lepcnekTUBHBIMH MeTOAamMHu OOPaOOTKH H3HOCOCTOMKUX
MOKPBITUMA ~ SBJISIFOTCS TOYEHHE HWHCTpyMeHTOM u3 TBepabix cmiaBoB (TC) u ¢
NOJMKPUCTAIUTMYECKUMH cBepXTBepAbiMu Marepuaiamu (IICTM) Ha ocHOBe KyOHUYECKOTo
autpuaa O6opa (KHB). Pexymme unctpymentsl, ocHamieHHbie [ICTM nHa ocnoBe KHB,
3 PeKTUBHO 00padaThIBaIOT HAIUIABJICHHBIC W HAIbUICHHBIE MOKPHITHS TBepaocThio 40—-60
HRC w Ha 4YMCTOBBIX oOmeparusx IMO3BOJISIOT TOJy4aTh OOpaOOTaHHYIO MOBEPXHOCThH C
mepoxoBaTtoctbio Ra 0,2—1,0 MxMm.

HccnenoBanusi, MpoBEAECHHBIE aBTOPOM, IOKA3ajlH, YTO IIMPOKHUE TEXHOJOIMUECKHUE
BO3MOXHOCTH TIpu (POpMOOOpa30BaHMM TOBEPXHOCTEH JeTaliell € TMOKPHITHAMU HMEIOT
THOPUIIHBIE METONbI 00pabOTKM pe3aHWeM, OCHOBAaHHBIE Ha OOCCIEYCHHH PEKYIIEMY
UHCTPYMEHTY JIOTIOJHUTENILHOW CTETEHU CBOOOBI IBMKCHHS U BBEIECHUHM B 30HY PE3aHUs
JIOMOJTHUTEIBHOTO YHEPTETHUECKOr0 BO3/ICHCTBUS - TOUEHHS POTALMOHHBIM HHCTPYMEHTOM B
XOJIOJTHOM COCTOSIHUU U C IPEJBAPUTEIbHBIM HarPEBOM CPE3a€MOI0 €10 IIa3MEHHON JYTOM,
TOUYCHHE C HAJIOKEHUEM BBICOKOYACTOTHBIX KOJIEOaHUH Ha peXyIIUi HHCTPYMEHT.

1O. b. bopucoBbIM [5] nccaenoBaHbsl BOIPOCH! H3HOCA PE3LOB U3 TBEPAOIO CIUIaBa MPU
00paboTke MeTala, HAalJIaBIEHHOIO TYTOBOH 3JIEKTPOCBApKOM, U yCTAHOBJIIEHO, YTO M3HOC
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MHCTPYMEHTAa MpH 00pabOTKE HAIUIABICHHOTO CIIOSI JTa)Ke HEBBICOKOW TBEpIOCTH Oolee
MHTEHCHBEH [0 CPAaBHEHHUIO C M3HOCOM Ipu oOpaboTKe cTajie M YyTryHOB. Y BEIMYEHUE
W3HOCAa HMHCTPYMEHTa OOBSICHSIETCS HAaTWYMeM B HAIUIABICEHHOM CIIO€ 3HAYUTEIBHOTO
KOJIMYECTBA HUTPUAOB, OKHUCIIOB >Kelie3a, IUIAKOB, MOp M TPEUIMH, YTO MPUBOJUT K
YBEJIMUEHUIO KaK a0pa3suBHOTO, TaK U APYTUX BUIOB U3HOCA.

H. 1. MenseneBbiM [6] pacCMOTpPEHBI BOMIPOCHI YCTAHOBJIEHUS JIOIYCTUMOTO M3HOCA,
BEIOOpa MapKy TBEpPAOTO CIJlaBa M OMNPEACNCHUS TI'EOMETPHUYECKHX IapaMeTpOB
TBEPAOCIUIABHBIX PE3I0B MPH TOYEHHUH BAJIOB, HAIUIaBJ€HHBIX 3iekTpogamu [[H-350 B aBa
CJI0sI MPOAOIBHBIMU IIBAMHU.

Tak kak yciaoBus pabOThl pE3LUOB MpH TOYEHUH MeETajia, HaIUIaBIEHHOTO
MPOJIOJIbHBIMYA IIBAMU M N0 BUHTOBOM JIMHUHU, CYIECTBEHHO Pa3JIMYalOTCs, TO PE3yJbTAThI,
nojilyueHHble B [7], HE MOTYT OBITh KCIIOJNB30BAaHBl JUISI MPAKTUYECKOTO BHEAPEHUS IPHU
00paboTKke MeTajuia, HaIJIaBICHHOTO OOJBIIMHCTBOM COBPEMEHHBIX aBTOMATHUYECKUX
Croco0oB.

B [8] mpuBeneHbl pe3ynbTaThl UCCICAOBAHUS ONTHUMAIbHBIX PEKHUMOB PE3aHUs MPHU
TOUYEHUU METajula Pa3IMYHOW TBEPAOCTH, HAIJIABJICHHOTO BHUOPOIYTOBBIM CIIOCOOOM, MpHU
BOCCTAHOBJICHHH JI€TaJIe TOPHOIIAXTHOTrO oOopynoBaHus. OmHako B pabOTe€ OTCYTCTBYIOT
CBEJICHHA O JOMYCTHMOM HM3HOCE M HOPMAaX CTOMKOCTH PE3LOB. JTO HE IO3BOJISIET
NpOU3BECTH OIECHKY dS()PEeKTUBHOCTH MPENTIOKEHHBIX PEKOMEHJAWid U  BBIOpATh
SKOHOMUYECKHHA TEpUOJ CTOMKOCTH pe3la. YKa3aHHbIE OOCTOSTENhCTBA 3aTPyAHSIOT
MPAKTHYECKOE UCTIOIh30BAHUE PE3yIhTATOB PAOOTEHI.

B [9] omnpenenensl onTUMaibHbIE TE€OMETPUYECKHE  MapaMeTpbl  TOJBKO
TBEPIOCIIABHBIX PE3LIOB: PALIMOHAIIbHBIE MAaTEPUAIbl PEXKYILEH YacTU Pe3I0B, ONTUMAIIbHbIC
PEXUMBI pE3aHusl MPU YEPHOBOM M MOJYYHCTOBOM TOYEHHMM JETANIEH, BOCCTAHOBJIEHHBIX
aBTOMAaTUYECKOW HAIIaBKOM M OCTAJIMBAHUEM.

0. TI'. KynpsBueBeim [10] ycTaHOBiI€HO, 4YTO i OOpabOTKHM TIOBEPXHOCTEH,
HAIIaBJICHHBIX BUOPOJIYTOBBIM CIIOCOOOM, IiesiecooOpasHa AByXcTaauiiHas oOpabotka. [lpu
IIEPBOM MPOXOJE CHUMAETCS KOpPKa HAIUIABIICHHOIO MeETajula pe3laMHM C HamalkamMu W3
TBepaoro cruiaBa tuna BKS8, mocne dero o00paboTky 1enecooOpa3HO OCYIIECTBISTh
MHUHEpAJIOKEpaMUYEeCKUMH  pe3llamu  u3  crmiaBa  [[M-332. B [11] pmoka3zano, 4To
MPEBAMPYIONIUM TIpH 00paObOTKE HAIJIABICHHOTO CJIOS SBISETCS aOpa3suBHO-MEXaHUYECKUI
U3HOC, M OOOCHOBBIBAeTCS 1€71eco00pa3HOCTh TMPUMEHEHUS MHUHEpaIOKEepaMHYECKOTo
WHCTPYMEHTA.

Opnako B CBSI3M C TEM, 4YTO HAIUIaBJIEHHBIH MeTasl 00JaaeT IMOPUCTOCTHIO,
TPEIIMHOBATOCTHI0 M HAMYMEM HWHOPOJIHBIX BKIIOUEHUH MO TIyOWHE CII0s, UCIOIB30BaHUE
MUHEPAJIOKEPAMUYECKUX PE3LOB JaX€ Ha YHCTOBOM IPOXOJE CBSI3aHO C YCHJICHHBIM
BBIKPAIIUBAHUEM PEXKYILEH YaCTU U3-3a HU3KOU yAAPHOMN BA3KOCTU MUHEPAIOKEPAMUKHU.

b. 0. bopucoBsM [5] onTUMHU3UPOBAH BEIOOP PEKUMOB PE3aHUSI, TEOMETPUH M MapKH
Marepuaia TBEPAOCIUIaBHBIX PE3LOB JUIsl TOUECHUSI MOBEPXHOCTEH JeTajei, HarlulaBICHHbBIX
ABTOMATUYECKUM 3JIEKTPOIYTOBBIM CIIOCOOOM MOJI clioeM (itoca, B Cpefie YIIeKUCIoro rasa
U B BOJSTHOM Tape.

OnHako pekoOMeHIanuu [S5] mpu TOYEHWH BHOPOAYTOBOM HAIUTABKOW MOTYT OBITh
HEPALMOHAIBHBIMH BCJIEICTBUE CYIIECTBEHHOTO pa3iuuus (PU3UKO-MEXaHUUYECKHX CBONCTB
CJIOEB METaJlJIa, HAILIABJICHHOTO Pa3IMIHBIMHU CTIOCOOAMHU.

st TOYeHUsT HAIUIABJIEHHOTO CJI0SI BBICOKOM TBEPAOCTU T€OMETPUUYECKUE MTapamMeTphbl
PEXKYIICH YacTH Pe3IoB CIeAyeT Ha3HAYATh UCXOS U3 OCOOCHHOCTEH (PU3NKO-MEXaHUICCKUX
CBOMCTB CJIOSI.

CrnenoBaTebHO, TEOMETPHUSI PE3IOB [JIi TOYCHHUS HAIUIABICHHOTO CJIOSA JOJKHA
00ecreunTh:
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— BO3MOKHO OOJIBIIYI0 MEXaHHYECKYI) MPOYHOCTh PEXKYIIUX KPOMOK B YCIOBHUSX
paboThI C IEPEMEHHOM CUITON pe3aHus;

— XOpOIIUK OTBOJ TEIJIa U3 30HBI PE3aHMUS;

— yMEHbIIICHHE JaBJICHUS Ha 3aJHUE TPAHU.

[TpakTHyeckuii OMBIT WM3TOTOBJCHHS JETaleil C HAIUIaBICHHBIMH M HaIbUICHHBIMU
MOKPBITUSMU TIOKA3bIBACT, YTO UX 00pabOTKa Pe3aHUEM COMPOBOXIACTCS BHICOKUMU CHIIAMH,
TEMIEepaTypaMd B 30HE pPE3aHUs, UHTCHCUBHBIM H3HAIIUBAHUEM PEXKYIIETO WHCTPYMEHTA.
I[Ipu 00paboTKE TMOKPBITUH CYIIECTBEHHO 3aTPyJHCHO (OPMHUPOBAHUE COCTOSHUS
MOBEPXHOCTHOTO CJOS JeTaiau, 00eCleYnBAIONIeT0 WX MOBBIIIEHHYIO PaboTOCIOCOOHOCTh B
JKCIUTyaTallid — Ha oOOpaOOTaHHOW TMOBEPXHOCTH HHU3KOW IIEPOXOBATOCTH, a B
MOBEPXHOCTHOM CIIO€ OTCYTCTBHUE CTPYKTYypHO-(Da3oBBIX TMpeBpallleHud U CO3/aHue
CKUMAIOIIIUX OCTATOYHBIX HAIPSKEHUH.

[Ipu ToueHUs y pe3lOB MPOMCXOAUT 3aTYIUICHUE PEXYIIeH KPOMKH, H3-3a Yero
rIyOrHA pe3aHusl yMEHBIIAETCS K KOHILY MPOX0/a, TOBEPXHOCTh XapaKTEPU3YETCsl HATUIUEM
30H BBIPBIBAHUSA MEXXBAJIUKOBBIX BBICTYIOB, BOJHHUCTOCTBIO C YTIyOJICHUSIMH, KOTOpPbHIE
SBJISIFOTCSL PE3YJIbTATOM OTXKMMa pe3lla OT ACTald. DTO SBISICTCS CJIEICTBHEM TOTO, YTO B
HAIUTaBIEHHOM MeETallJie MPHUCYTCTBYIOT TBEPAbIC IUIAKOBHIE BKIIOUEHHS, MPEACTABISIONINE
co0oit okuciel MetauioB (MnO, FeO, Al203, SiO2) wim coequHeHNE HECKOJIBKUX OKHUCIIOB,
MOBBIIIAIONINX HCTHPAIOIIME CBOMCTBA HAIJIABICHHOTO MeTaina. B pesynbrare uero
CTOMKOCTh PEXYIIEro HMHCTPYMEHTA IOHUKAETCS, 4YTO BIJIEYET 3a COO0O0Ml yMEHBIICHUE
CKOPOCTH pe€3aHus, a CJeI0BaTellbHO, W TPOM3BOAMTEIHLHOCTH mporiecca. lIpuMenenue
3aHM)KCHHBIX CKOPOCTEH pe3aHus CIOCOOCTBYET HMHTECHCHBHOMY HApOCTOOOpPA30BAHHMIO Ha
PEKYIIMX  KPOMKAax  MHCTPYMEHTa, TMOBBIIICHHIO  IIEPOXOBATOCTH  0OpabOTaHHOMN
MOBEPXHOCTH, OOPa30BaHUIO TPEHIMH M HAJIPBIBOB, KOTOPHIE NPHUBOMAST K TOHWUKEHUIO
KayecTBa BOCCTAHABIMBACMBIX JICTAJICH.

Huskast  oOpabarbiBaeMOCTh  pe3aHUEM  TMOKPBITHH  SBISETCS  CIICICTBUEM
HEOJTHOPOIHOM CTPYKTYphl M HECTAOMIBHBIX MEXaHUYECKIX CBOMCTB, OOJIBIION UCTHpAIOLIEH
CITOCOOHOCTH KapOHWIHBIX U OOPUIHBIX BKIIOYCHHUH, CKIOHHOCTH K aAr€3UU C MaTepuajIom
UHCTPYMEHTA U psiia APYTUx GaKkToOpOB.

B oTauume OT MOHOJMTHBIX MaTEPHAIOB, MOKPBITHUS, Kak MPaBUIO, HUMEIOT: —
MOBBIIICHHYIO XPYMNKOCTh, — Pa3IHYHyI0 TBEPAOCTh MO TMOBEPXHOCTH U MO TiayOuHe; —
HEOJHOPOJIHBI XMMHYECKUH COCTaB IO CEUEHHUIO0; — OOJIBIIOE KOJIMYECTBO COCTABIISIONINX
MUKPOCTPYKTYpBl (KapOuabl, OOpHIbI, MHTEPMETAIUIMABI W JPYrHe YacTUIBI BBICOKOM
TBEPJIOCTH); — 3HAYMUTEIbHYIO TMOPHUCTOCTh. IJTO MPUBOAUT K TOMY, YTO CHJIBI pPE3aHUs,
NeicTByIOmMEe Mpu 00paboTKe, MMEIOT IMEepPeMEHHBIN XapakTep, a TemIepaTypa pe3aHus
MOKPBITHH MPEBHIIIACT TEMIIEPATYPY TPHU 00paO0TKE MOHOJIUTHBIX MaTCPUATIOB HICHTHIHOTO
cocTaBa. JTU SBJICHHS MPUBOAAT K UHTEHCU(UKALIMY U3HOCA MHCTPYMEHTA.

I[Ipu o00OpaboTke  HAIIABICHHOTO  CJOS  TOYCHHEM  TBEPIOCIUIABHBIMH U
MUHEPATOKEPAMUYECKUMU PE3I[aMH MOXXHO JOCTHYb TOJIBKO IIEPOXOBATOCTH MOBEPXHOCTH
Ra = 1,5..2,5 MxkM u o0ecnedyuTb TOYHOCTh pa3Mepa He Bbimie 11...12 kBanurtetoB [10].
[ToaTomy, c 1enbI0 MOCTHXKEHHUS MEHbIIeH mepoxoBatoctu (Ra = 0,8...2 MkMm) U Oounblieit
TOYHOCTH Pa3MEpOB BOCCTaHABIMBaeMou neraiu (6...9 KBaIUTETOB), B HACTOSIIEE BpEMs Ha
PEMOHTHBIX IPEANPUITUSIX Yallle BCETO MPUMEHSIOT abpa3uBHOE NLTHU(OBAHHE.

@peszeposanue. DpezepoBaHre, B OTIMYKME OT TOYCHUS U HUIU(OBaHMUS,
XapakTepusyeTcs: Ooiblliell MPOU3BOIUTENBHOCTHIO IMpoliecca, a TakKkKe CIOCOOCTBYET
MOSIBJICHUIO OJIAarONPUATHBIX CKUMAIONINX HAIMPSHKCHUI B TIOBEPXHOCTHOM clioe MeTaiia. Ho
B pe3yJbTaTe (pe3epoBaHUS HAHECEHHBIX MOKPHITHN IMJIMHAPUYECKUX JleTaled Ha
MOBEPXHOCTU 00pa3yIOTCsl 3HAYUTENIbHAS OTPaHKa, BOJHUCTOCTb, MOTyYaeTCs HU3KUN KIIacc
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IIEPOXOBATOCTH, OTOMY (hpe3epoBaHNE PEKOMEHIYETCs] IPUMEHATh TOJIBKO JUISl YEPHOBBIX
1 00JTMPOYHBIX OTIEPALTHiA.

Obpabomka noxkpvimuil  wiaugoeanuem. Hanbonpliee pacnpocTpaHEHUE IPH
00paboTKe HAIIaBJIEHHBIX TMTOBEPXHOCTEH MOTYUUIIO abpa3suBHOE NUIU(GOBAHNUE, HECMOTPS Ha
npucyume eMy HeaocTatku. B [11] nznoxkeHbl MeTOIMKN BBIOOpa XapaKTEPUCTHKHU KpyTa JUis
00pabOTKN KOHKPETHOTO MaTepuaja U MOJydeHUs TpeOyeMol ImepoX0oBaTOCTH MOBEPXHOCTH
U TOYHOCTH pasMmepa. OpHako pa3paboTaHHBIE PEKOMEHAALMU HE BCerga MOTYT ObITh
MCIOJIb30BaHbl MpU HUIM(POBAHUM TMOBEPXHOCTHBIX CJIOEB, BOCCTAHOBJIEHHBIX HaIUIaBKaMH,
(U3UKO-MEXaHNYECKHE CBOWCTBA KOTOPBIX CYIIECTBEHHO OTJIMYAIOTCS OT CBOWCTB OOBIYHBIX
YTIEPOAUCTHIX U JIETUPOBAHHBIX CTaJEH.

I'. M. 3unsbepmanom [9] ycTaHOBIEHBI OCOOCHHOCTH a0pa3WBHOTO MUTH(OBAHUS
MOBEPXHOCTEH, BOCCTAHOBJICHHBIX HAIJIaBKOM, a HWMEHHO - BIMSHUE TBEPAOCTH U
36pHUCTOCTH Kpyra Ha KOIPPUIMEHT pexylled CHOCOOHOCTH U  IIEPOXOBATOCTh
obpaboranHol moBepxHOcTU. Jlokazano [13], uTo mpumeHeHune aOpa3uBHOTO NLIH()OBAHMS
JUis  00pabOTKM BBICOKOTBEP/ABIX HAIUIABJICHHBIX ITOBEPXHOCTEH OrpaHHMYMBACTCA H3-3a
3HAYUTENILHOTO yAEIbHOr0 M3HOca abpasuBHBIX Kpyro, gocturawomero 100 % u Oonee ot
o0bema cHaroro meramia. C yBeTHMUEHHEM TBEPAOCTH Kpyra YJEIbHBIH BEC YMEHBIIACTCH,
OJIHAKO TMpPH 5TOM YBEJIWYMBACTCS paguanbHas CHJIAa, YTO NPUBOJUT K MOSBICHHUIO Ha
MOBEPXHOCTH MHUKPOTPEUIMH Ha rinyouny no 0,6 MM npu nummpoBaHMM Ha peXUMax c
MOBBIIICHHBIMU TTApaMETPAMH.

HUccnenoBanne o0pabaThIBAEMOCTH HAIUIABJICHHBIX MOBEPXHOCTEH HUTM(OBATHLHBIMHU
KpyraMu pa3jIiyHbIX XapaKTePUCTHK, B TOM YHUCJI€ U U3 HOBBIX U3HOCOCTOMKUX aOpa3vBHBIX
martepuanoB [14], mokazaso HH3KYI0 3((GEeKTUBHOCTh NUIM(OBAHHUS HAIUIABICHHBIX
MOBEPXHOCTEHN MO BCEM MOKa3aTessaM Ipoliecca. Tak, Mo CpaBHEHUIO C 00pabaThIBAEMOCTHIO
HOpPMalIM30BaHHOM cranmu 45 o0pabaTbiBaeMOCTh CIOS  MeETajUla, HAIJIaBIEHHOTO
BUOPOIyTOBBIM crtocoOoM mpoBojiokoit Hi-651", xyske: mo uzHocy mmudkpyra B 15-35 pas,
1o yAenbHOM mpousBoautensHocTd — B 10—40 pas. Kpome Ttoro, B aedopmupoBaHHOM
MOBEPXHOCTHOM CJIO€ B Pe3yJIbTaTe TEPMUUECKOIO BO3ICHCTBUS YBEIMUUBAIOTCS OCTATOYHbBIE
HaIpPaBJICHUS PACTSKEHUS, BEIMYMHA KOTOPBIX MOKET AOCTUTHYTh 588 MIla u Boime [15].

[Ipu wmuM@oBaHUM BBHICOKOTBEPABIX HAIUIABICHHBIX CIOEB METaula, MO0 MHEHHIO
aBTOpOB [16], yXyamaeTcs: KaueCTBO NOBEPXHOCTHOTO CJIOS, YTO OTPULATEIBHO CKA3bIBAETCS
Ha JI0JITOBEYHOCTH 00pabaThIBACMBIX JCTAJICH.

C npumeHeHreM nuM(pOBAHUS CBA3aHO TOSBICHHUE B JICTANSAX MPHXKOTOB, TPELIUH H
BpPEIHBIX pacTATruBaronuX HanpspkeHui [17]. [lonbop onTUMaNbHBIX PEKUMOB ILTH(DOBAHMS
U XapaKTepUCTHK HMHCTPYMEHTa HE T03BOJIIET MOJHOCTHIO HCKIIOUUTH AE(EeKTHI,
BO3HUKAIOIIME B MOBEPXHOCTHOM CJIO€. DTO BBI3BAHO MOTPEHIHOCTAMHU OT MPEIbIIyIINX
orepanuii MexaHHYecKod oO0pabOTKM, KOJICOAHMSAMH IUMUHIAETS OT HEYypPaBHOBEUICHHOCTH
nuM(OBaIbHOTO Kpyra M HaJIWYUS JPYTUX AEPEKTOB, 3aBUCSIIUX OT MPHUPOABI CaMOI0
nporecca urdoanus [18, 19]. HarpeBanue moBepXHOCTHOTO CIIOSI METaylla B IpOIEcce
nuindoBaHUS M3MEHSAET XapaKTep NpPOTEKaHUs IUIacTUYecKo nedopmanmu Merasia, €ro
MEXaHUYECKUE CBOMCTBA, MUKPOCTPYKTYPY M HANpPSIKEHHOE COCTOSHHUE, YTO HAKJIA/bIBAeT
3HAYUTENbHBIM OTIEYaTOK Ha BECh Mpollecc 00pa3oBaHUsl MOBEPXHOCTHOTO ciosi. [Ipu stom
CTPYKTYpHbIE M3MEHEHHsI B METaJUIe BBI3BAHHBIC HAMYHEM BBICOKHUX TEMIIEpaTyp BHEIIHE
XapaKTepu3yIOTCs MprkoraMu. Tak jke Ha MOBEPXHOCTH JeTaleil mocie numdoBaHus 4acTo
HAOIOJAIOTCS TPEUIMHBI BEI3BAHHBIC IEHCTBUEM OCTATOYHBIX BHYTPEHHUX HAMPSIKCHHH.

Obpabomrxa  Oaenenuem (nosepxnocmuo-niacmudeckoe  oegopmuposarue).
[ToBepxHocTHO-TNMacTHueckuM aedopmupoBanuem (I1I1/]) MOXHO CyIIECTBEHHO W3MEHUTh
TeOMETPUYECKUE MapaMeTPhl MMOBEPXHOCTH, CTPYKTYPY U CBOMCTBAa HAHECEHHBIX MOKPBITHI.
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OTcyTCTBHE TPHXKOTOB M MHUKPOTPEIIMH B MOKPHITUAX mocie obpadorku [T/ sBasercs
Ba)KHBIM ITOKa3aTeJIeM, ONPEAEIISIIOIINM 10JITOBEYHOCTh YIIPOUYHEHHOM JeTaH.

B paborax [20, 21] uccrnenoBana BO3MOXHOCTh NpuMmeHeHeHust merona [T/ no u
nocse HariaBku. [IpenBapuTenbHOE MOBEPXHOCTHOE MIACTUYECKOE e(OPMHUPOBAHUE TEPEN
TOYCHHEM BBI3BIBACT YBEIMUYCHHE TBEPAOCTH MOBEPXHOCTHOTO CJOS MOKPHITHSA, TITyOMHOM
1,0...1,3 mm ¢ HRA 48...53 1o HRA 54...62. lllepoxoBaTtocTs mocie TOKapHOH 00pabOTKH
cumxaercst Ha 30 %, nocruras Ra=0,4 MKM, 4TO JOKa3bIBAET BIMSHUE MPEABAPUTEIHHOTO
IUTACTUYECKOTO  MOBEPXHOCTHOTO  AedopMupoBaHus Ha  mpouecc  (OpMHPOBAHUSA
MHUKPOT€OMETPHH TOBEPXHOCTH TpHU Mocienyromeil o0paborke pesanueM. [Ipumensemoe
1I0CJI€ TOYEHHUs, MOBEPXHOCTHOE IJIACTUYECKOE Ne(POPMHPOBAHUE CHUXKAET LIEPOXOBATOCTH
nosepxHoctu a0 Ra=0,06...0,24 mxm. TBépmocte noBepxHocTu yBenunuuBaeTcss ¢ HRA
48...53 no HRA 54...62.

Kpome mnoBelIEHNSI MHMKPO- U MakpOreOMETpHUECKHUX Mokaszarenei, meronabsl II1]]
CHOCOOCTBYIOT YNPOYHEHHUIO HAIUIABJIEHHBIX MOKPBITUH M CHI)KEHUIO YCTaJOCTHOM
npo4yHOoCcTH. [ToBBIIIEHNE NOATOBEYHOCTH U BBIHOCIMBOCTH U3JEIMM JOCTUTAETCS CO3JaHUEM
ONTHMAJIbHBIX MOJIEH OCTATOYHBIX HAIIPSHKEHNUH B TEJIE JETANEH.

Henocratkom meronos IIIIJ[ sABIAIOTCSA 3HAYUTENIBHBIE YCHIIUSA, IPUKIAJBIBAEMBIE K
nehopMUpPYIOIIEMY JIEMEHTY, a TAK)K€ HEBO3MOXKHOCTh 00Pa0OTKH XPYIKUX MTOKPBITHM.

Mmnococmaouiinas oopabomka.

[IpumeHeHre MHOTOCTAIUHHONW OOpaOOTKM SKOHOMHYECKH HEIeIecoo0pa3Ho H3-3a
JOTIOJTHUTEBHBIX ~ TEPMUYECKHUX  ONEpaluii W MEXKOINEPAlMOHHBIX  MepeMeIleHHH
BOCCTaHABJIMBAEMBIX JIETAJICH.

Dnekpoxumuueckue u 21eKmpopuzuyecKkue memoovl 00pabomku.

ONEKTPOXUMHUECKUE U DICKTPOPHU3UYECKUE METOJIbl B JOCTaTOYHOM Mepe
OTpaBabIBalOT ceOsi mpu 00paboTKe TPyIHOOOpabaTHIBAEMBIX BOCCTAHABIMBAEMBIX JAETaleh
CJIO)KHOW KOH(UIrypalnuu, rpOMO3JKHX pa3MepoB M T. I., T. K. O0JIaJai0T ONpeielIeHHbIMU
JOCTOMHCTBAMM, TAaKUMHU KaK BO3MOXHOCTb OOpabOTKM JeTanei cioxHoOM ¢(opMmbl 0e3
CHJIOBOTO BO3JIEHCTBHMSI WHCTPYMEHTa Ha J€Tallb, BO3MOXXHOCTb IIOJIYYEHHS BBICOKOH
TOYHOCTH M MaJIOM LIEpPOXOBATOCTU 0OpabOTKH, MCIIOIB30BAaHHUE JICKTPUUECKON SHEPruu
BoicOkMM KIIJ[I m gp. OnmHako uM OpUCYIIM U CIEAYIOIIME HEIOCTATKH, HWMEIOIINE
CYIIIECTBEHHOE 3HAaUYEHHUE MPH BHEAPEHUH ITHX METOJIOB Ha PEMOHTHBIX MPEINPUATUIX:

- He00XOAMMOCTb UCTIOIB30BAaHUS CIOKHOIO JOPOTOCTOSILEro 000Py0BaHUS;

- KOPPO3HOHHOE BO3JIEHCTBUE 3JIEKTPOIUTOB HA METAIIIMYECKUE YaCTH CTAaHKOB;

- HEOOXOIUMOCTh JONOJHUTEIBHOTO NepeoOOpYyIOBAaHUS OOBIUHBIX CTAHKOB JUIS
MeXaHUYeCKOi 00paboTKH;

- IOTIOJIHUTETIbHOE MOTPeOICHUE IEKTPUUECKON SHEPTUHY;

- TOKCHYECKOE BO3JICHCTBUE MAPOB 3JIEKTPOIUTA Ha OpraHU3M ueoBeka [1].

Haunbonee crmokHa MexaHuveckas o0pabOTkKa BBICOKOTBEPIBIX TMOBEPXHOCTEH
(rBepnocts Beilie 40 HRC).

OcoOeHHOCTH ~ CTpPOEHMsI  BBICOKOTBEPJBIX  HAIUIABJICHHBIX  IOBEPXHOCTEH
CYIIECTBEHHO OTJIMYAIOT MpolecC HUX OoOpabOTKH OT mporecca OO0paOOTKH 3aKaleHHBIX
CTAJIbHBIX IOBEPXHOCTEH C MOCTOSHHBIM NPUIyCKOM Ha o0pabotky. Hamuuue B
HAIJIaBJIGHHOM CJIO€ HEMETAUNIMYECKUX BKJIIOUEHHH CHOCOOCTBYET OBICTPOMY HCTHPAHHUIO
UHCTPYMEHTa @pU MeXaHHdyeckol oOpaboTke, a 3HauuTeNbHAsT MaKpPOHEPOBHOCTh
MOBEPXHOCTH, TPEIIMHBl M PAKOBUHBI, MMEIOLIMECS B CJO€, BBI3BIBAIOT BBIKpAILIUBAHHE
MHCTPYMEHTA BCIEACTBHE yAApHBIX HArpy3ok [10].

Takum oOpa3zom, mansi 00pabOTKM TBepAbIX MOKpeITUH (rpynma 3, puc. 1)
TpaJUIMOHHBIE METONbl 00pabOTKM pe3aHueM, NUIM(OBAHUEM JIIEKTPOPUINIECCKON |
ANEKTPOXUMUYECKOM 00paboTKH He Beeraa sBIsAoTCs 3G (HEKTUBHBIMHU.
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Ilepcnexmuenvle mexnono2uu obpabomxu oOemaneli ¢ MEEPOLIMU HOKPLIMUAMU.
AKTyanbHBIM HalpaBJIEHUEM SBISETCS pa3paboTka pecypcocOeperaromeil TeXHOJIOTHH
YIPOYHEHHUST M BOCCTAHOBJICHHMS W3HOLICHHBIX IMJIMHIPUYECKUX JETallel MallMH 3a CYeT
COBMEUICHUS B €IMHOM TEXHOJIOTMYECKOM CXeMe IpOLIECCOB HAHECEHUs MOKPBITHSA
(HaruIaBKH, HAINBUICHHUS, HABAPKU) C METOJAMH PE3aHUs U MOCIEAYIONIEero NUTH(OBaHUS ellie
HE OCTHIBILIEI0 HAHECEHHOT'O CJIOSI MeTallIa.

ABTOpOoM [22] mpennokeHa TEXHOJIOTHSA, KOTOpasi MO3BOJISET COBMELIATh B €IMHOMN
TEXHOJIOTUYECKOM CXeMe IMPOLECChl NIEKTPOAYTOBOM HAIJIABKU IOJ CIOEM JIETHPYIOLIETO
¢uroca ¢ OJHOBPEMEHHBIM (Ppe3epoBaHUEM U MOCIEIYIOMUM HUIM(OBAHUEM TOPSYEro
HaIlJIaBJIEHHOI'O MeTaJlIa.

B nanHHOil paboTe yCTaHOBJIEHO, YTO MpPU UIIM(POBAHUH TOPSUETO HAIUIABICHHOTO
MeTajula MATKMMM KpyraMH CHJIbl PE3aHusl YMEHbINAITCS B 2...3 pa3a IO CPaBHEHUIO CO
NUTM(GOBAaHUEM XOJOAHOTO HAIUIABJICHHOTO MeETajula Ha TeX JXKe pPeXHUMax, H3HOC
HUIM(OBATIbHBIX KPYyTOB yMEHbIIAeTCs B 2...4 pa3a, a MPOU3BOAUTEIILHOCTh MOBBIIIAETCS B
1,5...3,5 pa3za. lllepoxoBaTOCTh MOBEPXHOCTU MPHU 00pabOTKe AETaIMU B TOPSYEM COCTOSHHH,
M3MEpPEHHAs BJOJb JeTalM, cocTaBiseT §8...10 MkM. B HamiaBieHHOM MeTajule MCYE3ar0T
NUTM(OBaJIbHbIE TPEIIWHBI, KOTOpble HAOMIONAIOTCS TpU HUTM(GOBAHUU HAIIABIEHHOTO
METaJula B XOJIOJHOM COCTOSIHUU.

Takxe, yCTaHOBJIEHO, 4TO (pe3epoBaHHe U HUIM(OBAHUE TOPSIUETO HAIUIABIEHHOTO
MeTaJlJla He yXYANIAeT, a CIOCOOCTBYeT YIYUIICHHIO CTPYKTYPhI HAIUIABIEHHOTO METalia.
[To pnuHe neTtamu CTPYKTypa HAIUIaBIEHHOIO MeTajula Mojy4aeTcs: Oojee OJHOpPOJHA.
Pazpaborannbiii MeTo] 00pabOTKM 00ECHeunBaeT MOBBIIICHHE W3HOCOCTOMKOCTH, a TaKXkKe
CO3/1aHKE OJIArONPHUATHBIX CXKUMAIOLINE HAIMPSKEHUH, KOTOPbIe CIOCOOCTBYIOT MOBBILICHUIO
YCTaJIOCTHON MPOYHOCTH YIIPOUHEHHBIX UJIM BOCCTAHOBJICHHBIX JCTAJICH.

ABtopamu pabot [23] paccmaTpuBaniach BO3MOXHOCTh oOpaboTku 1Tl meraneit c
MOKPBITUSIMU, IOJTYYEHHBIMUA KOHTAKTHOW HaBapKOW METAJTMYECKUX MOPOIIKOB.

OO6paboTka MpoU3BOAMIIACH C LEJIbI0 YMEHBIIEHUS MPUITYCKa HA MEXaHUYECKYIO
00paboTKy | yJIydIIeHUs] MAaKPOT€OMETPHUECKHUX TTOKa3aTelield TOBEPXHOCTH.

CyTh mNOpeaIoKEHHOIO0 METOJa COCTOsUIa B TOM, YTO Ha IOBEPXHOCTh JIE€Talu
HAHOCHUTCSl TPUIIEKAEMbId METAUIMYECKUN IOPOIIOK, KOTOPBIA IMOJAETCS MOJ BJIEKTPOI-
POJIMK MallWHBI JJI1 KOHTAKTHOM HaBapku. B pe3ynbrare mociaeaoBaTesIbHOrO MPOIYCKaHUS
UMITYJILCOB TOKa JIUTEIbHOCTHIO 0,08 C BBINOMHAIOCH HArpEBaHKE MOPOLIKA A0 TEMIEPATypP
nopsiaka 1200 °C u mpuBapka ero K aeTaiu.

ABTOpaMu OBLIO TIpenIokeHO BBIMOMHATH [II1]] B 0IHOM TEXHONOTHYECKOM LIHUKIIE C
HaBapKoi, T.€. UCIOIb30BaTh TEIUIO, HAKOIJIEHHOE JI€Tallbl0 NIPU HAaIrPEBAHUU MPUIIEKAEMOT0
MOKPBITHS ¥ TIPOU3BOANTHh OOKATKy Cpa3y K€ IMociie HaBapKH, MOKa MOKPHITHE HAXOTUTCS B
IJIACTUYECKOM COCTOSIHUU.

VYcraHoBI€HO, YTO B MOKPBITUM TOCIE HaBapku B TedueHwe 1...1,5 ¢ coxpansercs
temneparypa He wMeHee 0,6Tmn (Temmeparypbl IUIaBJICHHS MOPOLIKA), YTO SBJISETCS
JIOCTATOYHBIM JIJIsl TEPMOMEXaHUYECKOH 00pabOTKH MOKPBITHSL.

[lokpbiTUSi, TOTy4YEeHHBIE IO MPEJIOKEHHON TEXHOJIOTUH, XapaKTEepPHU3YHOTCS
nIepoxoBaTocThio He Oonee Ra 1,6...3,2 MKkM; CHIKaeTCs pagualibHOe OUeHUE, YTO TO3BOJISET
3HAYUTEIBHO YMEHBIIUTh MPUIOYCK Ha JaJIbHEHMIIYI0 MEXaHHYECKYI0 00paboTKy,
YMEHBIIAETCSl BOJTHUCTOCTh NOKPBITU. Mccaea0BaHUs MUKPOCTPYKTYP MOKa3aJIl OTCYTCTBUE
MUKPOTpPEIIMH U Apyrux AeextoB. CHIKEHHS TMPOYHOCTH CUEIUICHHUS TOKPBITUH HE
HaOJIFOJAJIOCh.

BriBoabI.

1. TlpumeHeHHE HM3HOCOCTOMKUX MOKPBITUM TMPHU YIPOUYHEHUHM W BOCCTAHOBJICHUU
JeTajgeil MalluH  CIOCOOCTBYET TOBBIICHHIO WX JOJTOBEYHOCTH, HO TIPU 3TOM
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OTPaHUYMBACTCS TPYIHOCTHIO MX MEXaHWYECKOH 0O0pabOTKM B XOJOJHOM cocTostHMU. Kak
IPaBUJIO, HAHECEHHBIE IOKPBITHS O00JalaloT BBICOKOH TBEPAOCTBIO U HEPABHOMEPHBIM
pacmpeneneHueM e€ Mo JUIMHE AETald, HEOAHOPOAHOCTBIO CTPYKTYpPHI, OOJIBIION BBICOTOM
BBICTYTIOB M BIIaJWH HaHeceHHBIX cioeB (0,5...0,9 mm).

2. Haubonee pacmpocTpaHEHHBIE TEXHOJOTHH OOpaOOTKU JeTalieil ¢ MOKPBITUSIMH,
KOTOpbIE IPUMEHSIOTCA Ha CETOAHSIIHUN JIeHb B MAalIMHOCTPOEHUM - 00paboTKa pe3aHHeM
(Touenue, ¢pesepoBanue, HUIM(OBaHUE), 00pabOTKa HaBICHHEM, 3JIEKTPOPU3NUYECKUE U
IEKTPOXMMUYECKHE METOABl MMEIOT psAJl HEJNOCTaTKOB M HE BCEraa SBISIOTCA
1es1eco00pa3HbIMU.

3. Jlnsa neraneid, uMmeronmx TBepaocTh NMOkpbiTUid Bbiie 40 HRC nepcnekTuBHO
UCIIOJIb30BaHUE TEXHOJIOTH 00paboTKN MeTogaMu pe3anus (uuudosanue, Touenue) u TITJ]
C HCIOJB30BAHMEM OCTAaTOYHOIO TEIJIa II0CJI€ HAIUIABKH, HANbUIEHUS WM HaBapKH.
O06paboTKa MOKPHITUH B HATPETOM COCTOSTHMM TO3BOJISIET CHU3UTH CHUJIBI PE3aHusl, TOBBICHTD
POM3BOUTEIBLHOCT O0OPa0OTKU MPHU OJHOBPEMEHHOM IIOBBIIIEHUH MapaMeTpOB KayecTBa
00pabaTbIBaeMbIX TOBEPXHOCTEH.
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Kirovohrad National Technical University
The analysis of Efficiency of Current and Perspective Methods of Treatment of Parts with Coverings

Application of wear-proof coverings while hardening and renewal of machine parts facilitates the
increase of their reliability but at the same time it makes their treatment in cold working more complicated.
Coverings have high level of hardness and its uneven distribution in the length of a part, a heterogeneous
structure, a big height of lugs and cavities of the hard-facing layer.

The objective of the work is to analyse current and perspective technologies of treatment of wear-proof
coverings.

The research has been done on most extensive treatment technologies of covered parts which are used in
machine building today. They include cutting treatment (turning, milling, grinding), shaping, electro-physical
and electrochemical methods. It was defined that they have a range of disadvantages and are not always efficient.

Parts that have covering hardness more that 40 HRC can be effectively treated using the technologies of
treatment of cutting methods such as grinding and turning of upper plastic deformation using residual heat after
hard facing, spraying or welding on. Treatment of coverings in heated conditions allows decreasing cutting force
and increasing productivity of treatment and improving parameters of quality of treated surfaces.
welding, spraying, grinding, cutting
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