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TexHonormyeckme BO3MOXHOCTU N pouecca

BMOpaLMOHHOM 0bpaboTkn onpegenstoTcs
ocobeHHoCTAMM B3aMMOLEeNCTBUSA yacTu
pabouen cpeabl c NOBEPXHOCTbIO
obpabaTbiBaeMbix geTtanen, BuOoM pabouen
cpegbl U pexuMmamu paboTbl  BUBpaLUOHHON
ycTtaHoBku [1].

U3yueHne BO3MOXXHOCTU pa3paboTku
npotiecca BMOpaLMOHHOM 06paboTkn "

OKCUAMPOBaHWSA feTanen u3 ctanen, antoMmHusa m
ero CnnaBoB MOKa3biBaeT, YTO COBMeELLEHME
MpoLEeccoB  MO3BOMSET  YNyyWwWUTb  KayecTBO
NMOBEPXHOCTHOIO CNOS, MOBbLICUTL JEKOPaTMBHbIN
BUA W KOPPO3NOHHYIO CTOMKOCTb AeTanen [2].

B npouecce BubpaumoHHon 06paboTku
NMOBEPXHOCTHbINA CroM MeTanna nog Aenctesuem
HOpMarnbHOW W TaHreHuuanbHOW CUi B MOMEHT
yaapa aedopmMumpyeTcs. Mnactnyeckas
aedopmMauus Bbi3blBaeT HAKOMSEHWE AUCOKaLUi
N BakaHCWU B NMOBEPXHOCTHOM CIrioe, yBenu4ymeas
anCcopOUMOHHYI0  aKTMBHOCTL M PeaKLUMOHHYI0
CMocoBHOCTL MOBEPXHOCTU M WOHOB pacTBopa.
Ckonb3awmi ygap crnocobeTByeT paspyLleHuto
OKCWOHOW MIEHKN, B3PbIXNIEHUIO MOBEPXHOCTHbLIX
cnoes, 06pa3oBaHNO IOBEHWUIBHBIX Y4acTKOB, YTO
Takke NPUBOAUT K MOBbLILEHWUIO aKTUBHOCTU U
peakunoHHOM cnocobHocTu [3, 4].

obpaboTku
OCHOBHbIMW U3
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KOMBUHUPOBAHHbLIA
NMPOLLEECC BUBPALMOHHOIO
MEXAHOXUMWUYECKOIO
OKCUOUPOBAHUA

HaeedeHo pesynbmamu OocCridxXeHb M0 8UBHEHHIO 8riusy
XiMiyHOI Oif Ha eenu4uHy nomeHuiany cmarnet: 40, 3X13, X18H9 i
12X18H10T i xapakmep OKCUOHUX r/1i80K, WO ymeOopoomscsi 8
OuHaMiYHUX ymoeax eibpauiliHoi 0bpobku. [ocrnidxKeHo MexaHi3m
popmy8aHHSI OKCUOHUX [/1I80K Ha [MO8EPXHi amtoMiHito i (io2o

The results of researches on exploration of chemical
affecting size influence on the potential of steel: 40, 3X13, X18h9
and 12X18H10T are shown. Character of appearing sulls in the
dynamic terms of oscillation treatment is resulted. The sulls
forming process on the surface of aluminum and his alloys is

«... 39(ppeKkTUBHOCTb BUBpaLOHHOM
3aBUCUT  OT  MHOrMX  (hakTopoB,
KOTOpbIX SABMAIOTCS: cocTaB
aKTUBUPYIOLLINX pacTBOpOB B

pesepsyape».

67

UlauHckul M. E.

Mpoueccsl, npovcxogsLne npv
BMOpauunoHHon obpaboTtke (BuO), BO3MOXHOCTb
ynpaensaTb WX WHTEHCUBHOCTbIO  MNO3BOMSOT
co3fgaBaTb Haanexaiuyt CTPYKTYpY W YUCTOTY
NOBEPXHOCTN, apnsawoLwmecs OCHOBHbIM
TpeboBaHveM nonyyeHust Ka4yeCTBEHHbIX
MOKPBITUA 1 MPOYHOrO CLIEMMEHNSI X C OCHOBOW.

O6bem paboT, BbIMNOMHEHHbLIX B obnacTtu
KOMBUHMpoBaHus Metoga BnO n okcmamnpoBaHug,
nos3sonun YCTaHOBUTb napameTpbl,
obecneunBatoLne HopMmaribHoe TeyeHue
npoLiecca, BKIOYaOLWEero OYUCTKY MOBEPXHOCTH,
oTAenky n okcuanposaHue [9].

[MoBEPXHOCTb antoMUHUA B aTMOCHEPHbIX
YCNOBUSAX  MOKPbITa €CTECTBEHHOW  aKTUBHOWN
nneHkon. TonuwmMHa 3TOM MMEHKM He MpeBbllaeT
0,2MKM ¥ 3aBUCUT OT cOcCTaBa cnnaea U
NPOAOIIKUTENBHOCTYU BO30eNcTBuA BO3gyxa.
Takas nneHka BcrneacTBME Manon TOMLWMUHBI,
OOonbLLOM NOPUCTOCTU HE B COCTOSHUWU 3aLLUTUTb
MeTann oT paspylleHus. 3aWwmnTuTe antoMmnHUn ot
KOPPO3MOHHOIO BO3OENCTBUS MOXHO 3a cyeT
OKCUAMPOBAHUS.

HeobxoguMMbiM ycrnoBrMeM pocTa OKCUAHOMN
NAEHKN XUMUYECKMM Cnocobom, He3aBUCUMO OT
cocTaBa pacTBopa, SABMSETCA Hanuyiue nop B
MOKPbITUN, obecnevnBaroLLINX NpUTOK
OKCMAMpPYIOLWEro  pactBopa K  MOBEPXHOCTU
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meTanna. [Npu coBmelleHun npouecca BuO wu
oKcuanpoBaHus antoMmnHUA MoryT ObITb
NCMNosb30BaHbl PacTBOPbI  LLENOYHO-XPOMAaTHbIN,
doctaTHO-XpOMaTHbIN, oKcuaHo-hocdaTHbIN,
Jarowme noKpbITUS ¢ pasnuyHbiMU - OU3NKO-
XUMUYECKMMWN CBOMCTBaMM. Tak, Hanpumep, B
nepBbiXx M3  HUX  POPMUPYIOTCA  MITEHKM,
obnaparowme HebonbLUOW MexaHU4ecKkomn
NMPOYHOCTbLID. DTO OrpaHNYMBaET MX MPUMEHEHME.
OHM ucnonb3yroTcs rmaBHbIM 06pa3om B KadecTBe
rPyHTa nog nakoKpaco4yHble MNOKpbITUS. [neHky,
noflyyeHHble B pacTBOpax BTOPOW  rpynnbl,
OTNMYaKTCA NyLEN 3aUTHON CNOCOBHOCTBLIO U
MEeXaHW4Yeckoh MPOYHOCTbIO, YTO  MO3BOSSET
ncnomnb3oBaTb UX B Ka4eCTBE aHTUKOPPO3NOHHbIX

MOKPbITUN. OTnuynTensHoOn OCOBEHHOCTLI0
NNeHoK, HOpPMUPOBAHHBIX B XpOMaTHo-
dTOpUOHBLIX ~ pacTBopax, SABNSETCA  HU3Koe
3MNeKTPOCOoNpPOTUBIIEHME.

B HacToswee Bpems B Poccun [6] wnpokoe
pacnpocTpaHeHWe MOMNyYnIin OKCUAHbIE MOKPbITUS
Ha antoMWHUK 1 ero cnnaeax, COOPMMPOBaHHbIE B
cnaboLLenoyHbIX, OKCMOHO-ocdaTHbIX, OKCUOHO-
XpOMaTHbIX U ¢hocdaTHO-XpOMaTHbIX PacTBOpPaXx.
Hannyuwen 3alluTHOM CNOCOBHOCTLIO
XapaKTepuayloTcs MOKPbITUS,, MOMYyYEeHHbIE Ha
OCHOBE XpOM Tpuokcuaa n ptopmaos.

B pactBope, cogepxallieM XpoM TpUoKcug
(3-4 r/n), HaTpun KkpemHedTOpPUCTBIN (3-4 r/n),
dopMUPYIOTCA TOHKME M MNNOTHbIE MNMNEHKN B
TeveHne 10-20 MUHYT.

O BO3MOXHOCTVM MOBbILIEHUS  3aALUTHOM
CNOCOBHOCTM aHOAHbIX MOKPbITUIA B MpoLecce WX
dopmupoBaHua cBuaeTenscTByeT psag paboT no
MoOMMUKALMN  INEKTPONIUTOB  aHOOUPOBAHMWS
penko3eMenbHbIMU  3NIEMEHTaMK,  OVOKCUAOM
KpeMHMS, MonmbaaTom HaTpus, okcuaamy TUTaHa,

LIMPKOHWUSI.

TexHonornyeckue BO3MOXXHOCTU
KOMOWHMpPOBaHWA MeToda BMOpPooOpaboTkM
OKCMOMPOBaHUS He  OrpaHWM4YMBalOTCS  TOMbKO

obpaboTkon petanek U3 anlOMUHUA U €ero
cnnaBoB. 3HaYUTENbHbLIA UHTEPEC NpeacTaBnsieT
COBMELLEHNE TPOLECCOB OYMUCTKW, OTAENKN WU
HaHeCeHWst TMOKPbITUS Ha JdeTanu w3  Megu,
antoMUHUS U TUTaHa. OTOT MPOLECC MOXET ObiTb
appekTnBHO npUMeHeH ans obpaboTku
DYypHUTYPLI, Npexae Bcero mebensHon, meganen,
3HAYKOB U OPYrUX N3LENUNA.

B npouecce BubpaumoHHon 06paboTku
NOBEPXHOCTb AeTarnen, Haxoadawmxca B paboden
cpege, ouumwaeTcss OT OKUCNoB W obnagaet
MOBLILUEHHON  aKTUBHOCTbK, YTO  sIBNSAETCSA
OCHOBaHMEM [ OKCUAMPOBAHWUS W3Lenvn 13
TuTaHa. M3 BCeX KOHCTPYKLMOHHbIX MaTepuaroB
TUTaHOBbLIE cnnasbl no NMPOYHOCTHBIM
XapakTepuctmkam He YCTynawT nerMpoBaHHbIM
cTansiM M WUMEKT CaMyl BbICOKYIO YyOenbHYyH
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npoyHoctb. OpgHako obnactb WX MNPUMEHEHUS
orpaHuM4eHa wu3-3a NPUCYLUMX WM HeOoCTaTKOB,
OOHMM M3 KOTOPbIX SBMSETCA HaBONakKuMBaHue U
3agupaHue meTanna, npoucxogsiiee B npouecce
TPEHUs1 TUTAHOBBIX AeTanew.

Ona  ynyyweHnsa QPUKLMOHHBIX CBOWCTB
Aetarnen, U3roToBMneHHbIX M3 TUTaHa, A0CTaTO4YHO
HaHEeCTW OKCUAOHYK MIEeHKY TOMWMHOW A0 1 MKM.
OkcugHas nneHka Ha TuTaHe nopucTa, vYTo Jaet
BO3MOXHOCTb yAEepXuBaTb Xupbl M Macna. [Ons
OCYLLIEeCTBNEHNS COBMELLEHHOrO npouecca
HeobxoanMa HekoTopasd mnpopaboTka, Tak Kak
oKkcuanposaHue TUTaHa npoeogsaT npv
HanpshkeHun 18 BonbT.

Lenb paboTbl nccnegosaTb
0cobeHHOCTM  hOPMUPOBaAHUA  MOBEPXHOCTHON
3aLLMTHOW OKCUAHOW MNINEHKM Ha CTansx v LBETHbIX
cnnaesax npu BUOPALMOHHON MEXaHOXMMWUYECKON

obpaboTke.

[Ona peanusaumm nNoOCTaBNEHHOW Lenu
HeobxoaMMo BbINo peLnTb Takme 3apadn:

1. YCTaHOBUTb  MEXaHW3M  MpoTeKkaHust

NpoLIeCCOB NpU MexaHoxmmuyeckon obpaboTke.
MpoBecTn uccredoBaHuMst MO ONpendeneHunto
NnoTeHuManoB NOBEPXHOCTU cCTanen B pacTBopax
oKucnuTenen.

2. Onpegenuntb
hopmMmpoBaHus
BbinonHute  aHanus
npovecca.

MpakTnyeckoe 3HayeHue paboTbl. B
OaHHOM paboTe [okasaHa npuHUMNuanbHasi
BO3MOXHOCTb MOMYYEHNs1 3aLUTHBLIX OKCUAHbIX
MNEeHOK MEeXaHOXMMMWUYECKMM  CrMocoOoM  npwu
MUHUMarbHOM pacxogoBaHun XUMUYECKMX
peareHToB C Lenbk MOMyYeHUst  3alUUTHbIX
MNEeHOK.

M3BECTHO, YTO CTPYKTypa U XUMUYECKUIA
cocTaB cnnaea onpeaensioT xapakrep
obpasylolencsa 3awuTHoM nneHkn. B cBasu c
3TMUM MpeACTaBNseT WHTepec wuccnegoBaHue
BMUSIHUSI CTPYKTYPbl CMraBa Ha yOerbHbI CheMm
MeTarnna cnnaBoB npv BubpaunoHHom o6paboTke.

Metoauka wuccnepoBaHuMi.  CKOpPOCTb
pacTBOPEHUsI cTanen oueHMBanacb no Benu4MHe
BMOpaUMOHHOro abpasuBHOrO Cbema MeTanna,

3aKOHOMEPHOCTU
MOKPbLITHS.
napameTpoB

3aLUTHOro
OCHOBHbIX

paccyMTaHHOro Mo  pe3ynbTataM  BeCOBOrO
aHanusa.

WccnenoBaHuss nNpoBOAWMUCE MNPU Takux
pexumax BuGpauuu: amnnutyga  KoneGaHuii

nameHsinacb ot 1 go 5 mm, vyactota — ot 25 go
43Tu. B «kayectBe abpasuBHOro MaTepuana
ucnonb3oBanca kapbua KpemHus 4vepHbin KY6K
BT1-UT rpaHynaumen 25-30 MM, CTeKMsiHHbIE
wapbl  Anametpom  2-4mMMm. B kadvectBe
uccriegyeMoro  matepuana  MCnonb30Barnuvcb
uunuHgpudeckne obpasubl u3 ctanen 3, 40, 3X13,
12X18H9, 12X18H10T. MccnepoBaHus
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NPOBOANINCE B TOXOECTBEHHbLIX TEXHONMOMMYECKNX
YCIOBUSIX M NPW NMOCTOSIHHBIX pPeXmnMmax Bubpauun.
Bpems BubpaumoHHon o6paboTku coctasnano 60
MUHYT.  MccnepoBanocb — 3MeKTPOXMMMUYEcKoe
nosegeHve o6pasuoB YrnepogucTbiX ctanen 3 u
40, HepxaBewowmx crtanen 3X13, X18H9 wu
12X18H10T B pacTBOpax HWUTPaATHOW KUCNOThI
pasnuyHon KOHLeHTpauum c  pobGaskamu
OKUCNUTENEN. HauvanbHas LLIEPOXOBATOCTb
obpasuoB cooTBeTcTBOBana napametpy R,=0,42-
0,47 MKMm. OueHka BITNAHUSA okncnuTens
ocyulectBnanacb no  OBym napameTpam:
BEMUYMHE MOTeHuMana 3a4yullieHHOro MeTanna,
BENMYMHe BUOpPaLUMOHHOIO abpasvBHOrO chema
MeTanna.

OneKkTpoxummnyeckmne nccrnegoBaHus
npoBoAMAM C MNOMOLLbi0 noTeHumnocTata [1-5848
Ha obpasuax TonwmHon 2,0 MM, NPSAMOYrofbHON

hopmbl, pasmepom 10x10 mm. AHOAHbIE
Nonsipu3auMoHHble  KpUBblIE  CHUMaNucb  Co
CKOPOCTbIO 0,017 B/MuH. B NPUCYTCTBUN

HUTPATHON KUCNOTbI C pasNU4YHbIM codep)XaHnem
okucnutens. Namepenns nposoannu B 1% un 10%
pacTBopax HUTPATHOM KUCNOTbl. AHOOHbIE KpUBbIE
CHUManucb co 3Ha4YeHun noTeHuuana,
ycTaHoBMBLLerocs B TedyeHne 30 MuH.
WiccnenosaHue BNUSAHUS aMnnuTyabl
konebaHuii paboyven kamepbl Ha  TOMLUMHY
OKCWHOW MIIEHKM MPOBOAMIIMCL Ha obpasuax w3
anoMuHna mapkn AJO (HB 28) u cnnaea AJl9
(HB 50), vacTtota konebaHuin pabouyenn Kamepbl
42 ['u, npoaormKnTenbHocTb 06paboTkn 30 MUH.
Paboyass cpepa CTEKISAHHbIE  Luapbl
anametpom 3-4 MM U OKCUOUPYIOLWUA pacTBop.
AmnnuTyaa konebaHum nameHsanack ot 1 oo 5 mm.

TonwuHy OKCUAHOMN NNeHKN onpegensnu
KanenbHbIM METO0M.
PesynbTtatbl MccneaoBaHUM U UX

ob6cyxaeHue. Ob6pa3oBaHve 3alUUTHOW MNEHKN B
pacTBOpax HWUTPATHOW KWUCMOTbl COMPOBOXOAETCS

TOPMOXEHMEM  OMeKTPOoAHbIX  peakunn  [7].
CmelleHne noTeHuMana B MOMOXUTENbHYHO
obnactb cBuaeTenncTByeT o] npouecce
hOpMMPOBaAHMSA 3aLLUTHON NNEHKM [7].

CkopoCcTb  pacTBOpeHust MeTanna npwu
BMOpPaLMOHHOM obpaboTke 3aBuCUT oT

OKUCIUTENbHLIX CBOWCTB paboyero pacTeopa,
KOTOpble MOXHO MEHSITb BBEAEHWEM B HEro
okucnutenei. McxodHbiM paGounMm  pacTBOPOM
ABMNANCA PacTBOP HATPATHOM KMUCINOTbI Pas3nuyHoii
KOHLIeHTpauuM, a B  kadyecTBe  [06aBOK
UCMonb30BanMcb XPOM TPUOKCUZ W Mepokcua
rmaporeHa.

AHanua  pesynbTaToB  3KCMEpUMEHTa,
npvBedeHHbIX Ha puc. 1, nokasbiBaeT, 4YTo C
yBenuyeHmem koHueHTpaumm H,O, B pactBopax
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HUTpaTHON KUCMOThI pacteT 3HayeHne
noteHuMana 3ayulleHHOro metanna B obnacTb
MONOXUTENbHbIX 3HAYEHWUIA.
Cbem metanna cranu 40 ymeHbllaeTca B
2,5 paszsa B 1% HuTpaTHOM KUCrOTE Npu
pobasnennn 0,1% okucnutens (puc. 2).
[anbHenwee yBenuyeHUe KOHUEHTpaumm

H,O, npuBoguT K ewe Oonbwemy coBury
noteHuMana B MOMOXWUTENbHYD obnacte M
npakTU4eckn K NosIHOMY TOPMOXEHMIO
pacTBopeHusa MeTtanna pwuc. 3. [Ona cranu
12X18H10T Bo BCen obnactu KoHueHTpauumn H,O,
HabnopaeTtcsa COCTOsIHNE yCTON4YMBOM
NacCUBHOCTM.

Cbem metanna cranu 40 ymeHbluaeTca B
1,5 pasza B 10% HuTpaTHOW KUCrOTE nNpU
N3MEHEHNN coepkaHUs OKUCNUTENS B pacTBope
ot 0,1 oo 0,5 % n npakTU4eckn OTCYTCTBYET Mpu

coaepXxaHum 1% oKUcnuTens puc. 4.
Okcnpunposanune ctann 12X18H10T npoucxogut
npu KOHLIEHTpaLuuu oKUcnuTens 0,5%.

YMeHbLUeHne yAenbHOro chbema M MnpakTudecku
NnonHoe ero npekpaweHne cBuOeTenbCTBYeT O
npeobnagaHum CKOpPOCTU hopmMmpoBaHus
OoKCuaHOM NNeHKu Had  CKOpocTblo  ee
pacTBOpeHus, a TaKke o] NPOYHOCTU
chopMUpoBaHHOW NNeHKN npuv OaHHbIX
TEXHOSOMMYeCKmX pexmmax obpaboTku:
amnnutyga 1mm, yactota 43 u.

MMonyyeHHble  OaHHblE  Nokasanw,
CKOpOCTb 06pa3oBaHWs OKCUAHbLIX MMEHOK B
paboyem pacTBOpe HWUTPATHOM  KUCNOTbl C
pobaskon H,O, 6onblle, 4eM CKOPOCTb WX
MeXaHU4ecKoro yganeHus.

Mepokena rmgporeHa
HECTOMKOCTbI,  paspyliaeTca Ao
aTomapHoro okcureHa. [loatomy npoBeeHbl
nuccriegoBaHUA MO BAMSIHAKO  Ha  npouece
pacTBOpPEHUs U POpMUPOBaAHNE OKCUOHOMN MIEHKN
oKkMcnuTenss  XpoM  Tpuokcupa.  PesynbTathl
nccriefoBaHun NpMBeaeHsl Ha puc. 5.

PesynbTaThl nccrieqoBaHui (puc. 5)
noaTeepxaarnT GopMUpOBaHME OKCUOHBLIX NNEHOK
B pacTBOpax HWUTPaATHOW KMCNoTbl C AobGaBkamu
oKkucnuTens.

M3mepeHre yaenbHOro cbema metanna Ha
cTanax npu gobasneHun B pacTBOP HUTPaTHON
KUCMNOTbI OKUCNNTENS NO3BOMUIO YCTAaHOBUTb, YTO
Ha Bcex cTandx npoucxogut opMUpoBaHue
oKcuaHblx nneHok. OpHako Ha  yrnepoaucToun

4YTO

oTnuyaeTcs
BoObl MU

ctann 3 dopmMupyeTcss nopuctasl, HenpoyvHas
oKcuaHas nneHka (puc. 6 Kpueas 1).
OxcuampoBanue HepXXaBerLLNX cTanem

npoucxogut npw gobasneHun 1r/n okucnutens
(puc. 6 kpuBble 2, 3, 4).
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Puc. 1. BnusiHue dobaeok H,0, (30%)e 1% pacmeope HNO; Ha eesluquHy nomeHyuana npu
eubpayuoHHol obpabomke: 1 — cmanb 40; 2 — cmanb 12X18H10T
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Puc. 2. BnusiHue do6aeok H,0; (30%)e 1% pacmeope HNO; Ha eennu4uHy ydenbHO20 cbema
Memasnna npu eubpayuoHHol o6pabomke: 1— cmanb 40; 2 - cmanb 12X18H10T
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Puc. 3. BnusiHue do6aeok H,0, (30%)e 10% pacmeope HNO; Ha eenu4yuHy nomeHuyuana npu
eubpayuoHHol obpabomke: 1 — cmanb 40; 2 — cmanb 12X18H10T
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