HNHXEHEP, Ne 11, 2010 r.

IPOI'PECCHUBHBIE, CIIEIIMAJIBHBIE 1 HETPAJUIIMOHHBIE TEXHOJIOT'NA

CIIOCOBBI YHPOUHEHUA JETAJIEW IBUTATEJISI BHYTPEHHEI'O
CI'OPAHUA

Kaoak B.B., Peiounckas T.A., [IlanoBajios P.I'.
(kagpeopa Mexanuxu TTU FODY, 2. Tacanpoe, Poccus)

Pa3BuTHE TEXHOJIOTMYECKHUX IPOLECCOB PEMOHTAa HE CTOMUT HAa MECTe, U Ha JAHHBIN
MOMEHT CYIIECTBYIOT METOJbl 3AIUTHI HOBBIX U BOCCTAHOBJICHHMS WM3HOILCHHBIX IETAJICH,
MO3BOJSIONINX 3(PPEKTUBHO PElIaTh pAl MPoOIeM — H3HOC TPYIIMXCS JETajel, CHIKEHHE
Kod(pduureHTa TpeHus, TUApoadpa3uBHBIA H3HOC, KOPpO3Wi0 M jAp. Benyimwe 3amanHbie
(GUpMBI JaBHO MCHOJB3YIOT B CBOEH MPOIYKLIUHU MOKPBITHS PA3IUYHOTO (PYyHKIHOHATIHLHOTO
HA3HAYECHMUS.

Knananel  fBurareneld BHYTPEHHErO CropaHMst B IIpolLlecce€  AKCIUIyaTalluH
M3HAIIMBAIOTCS, YTO TPUBOJUT K YMEHBIICHHIO WX CpOKa CIYyXObl W HE0OXOAMMOCTH
JIOPOTOCTOSIIETO PEMOHTA JABUraTeslsd BHYTPEHHEro cropaHus. [[nsi ux ymnpouHeHus, Kak
[IPAaBWJIO, PA3JIMYHBIMM METOJAMU HAHOCAT 3alUTHBIE NOKpbITHA. M3 cymecTtByromux
croco0OB TUIa3MEHHOW HAIJaBKW HaumOoJblIee PACHPOCTPAHEHUE IMOJIyYWsia IJIa3MEHHO-
nopoiukoBas HariaBka (I[1ITH) xak HamGonee yHuBepcaiabHblii MeToa. [Ipu ocymiecTBieHun
[IITH npucankoi ciykar rpaHyIupOBaHHbIE METAIIINYECKUE ITIOPOILIKH, KOTOPBIE MOJAIOTCS B
IJIA3MOTPOH TPAHCHOPTHUPYIOLUM ra30M ¢ NOMOLIBIO cnenuanbHoro nurarens. Meroxn [TTTH
ABIISICTCS Hanbo0JIee ONTUMAJIBHBIM 10 POU3BOAUTEIBHOCTH, IIEHE U KaUeCTBY.

JIoCTOMHCTBA METO/1a IUIA3MEHHOM HAIJIaBKU 3aKIII0YAIOTCA B CIIEAYIOLIEM:

e BBICOKAs MPOU3BOAUTEILHOCTD HAIJIABKH - BhIIIE 25 KI/4;

3¢ deKTUBHOCTH MeTOa - okoJio 85 %;

e HM3Kasi PACTBOPUMOCTh OCHOBHOT'O MeTaljla B HaIUIaBIEHHOM cioe (10 5%);

* BBICOKO€ Ka4€CTBO HAIUIABJIIEHHOTO METAIA,;

e MUHUMAJIbHBIE IOTEPU MTPUCATOUYHOTO MaTEpPHAIa,;

e BO3MOKHOCTh HAIlJIaBKK OTHOCHUTEIHHO TOHKHUX ci1oeB (0,5-5,0 mm).

Baxnoit ocobenHocteio IIIIH sBisercss oTiMyHOe (GOpPMHpPOBAHUE HAIJIABICHHBIX
BAJIMKOB, CTA0MJIBHOCTh U XOPOILAsi BOCIPOU3BOIUMOCTh UX Pa3MepoB. Y CTaHOBIEHO, UYTO Y
95% HamuIaBJICHHBIX AeTajlell OTKIOHEHHE TOJIIMHBI HAIUIABICHHOTO CJIOSI OT HOMHHAJIBHOTO
pasmepa He mpesbimaer 0,5 MM. DTO TO3BOJSET CYLIECTBEHHO COKPATUTh PAacCXoj]
HAIJIABOYHBIX MAaTE€PUAJIOB, BPEMs HAIVIAaBKH, a TaKKe 3aTPaThl HA MEXaHUUYECKYI0 00paboTKy
HaIUIABJICHHBIX AETalei.

UpesmepHOE MOBBIILIEHNE TEMIIEPATYPHI OIJIABJICHHUS CIIJIaBa U BPEMEHU BBIJIEPIKKH IIPU
TeMIepaType OIUIABJICHUS NMPHUBOJUT K OrpyOIEHUIO CTPYKTYpPbI, CHH)KEHUIO MEXaHHMUYECKUX
CBOMCTB OCHOBBI U IIOKPBITHSL.

Jeranu npu HaraBke ObICTPO HArpeBarOTCs JI0 BBICOKMX TEMIIEpaTyp; U3MEHSIOTCS
TEIUIOBBIE YCIOBUS (DOPMUPOBAHMS MOKPHITHH, YBEIMYMBAIOTCS TIyOMHA MPOILIABJICHUS U
CTENEHb IEPEMEIIMBAHUS MaTepUaAIIOB IOKPBITHA W OCHOBBI, HAaIUIABOYHBIA Marepual B
MOKPBITUU TepsieT CBOM MCXOJHbIE CBOHCTBa. HeoO0X0oAMMOCTh yHpaBlICHHs TEIIOBBIMU
ycnoBusamu [ITTH u BbIGOpa ONTHMAIBHBIX PEKHUMOB AUKTYET HEOOXOAMMOCTh MOCTPOCHUS
(bU3MKO-MaTEMaTUYECKON MOJIENIN € MOCIEAYIOIIUM HCII0JIb30BaHHEM €€ B KOMIIBIOTEPHOM
IIPOEKTUPOBAHUH U YIIPABJICHUH IIPOLIECCOM HAHECEHUS TIOKPBITHH.

Pazpabotka nmaxe ympouieHHOW (u3nko-mareMaTuueckoid mozenu mporecca IITTH
IIPEICTABIISICT B HACTOSILEE BPEMS CI0KHYIO HAYYHO-TEXHUUYECKYIO 3a/1a4y, KOTOpas JOJKHA
YUUTBIBaTh NOCTYILUIEHUE TEIUIa OT AYTM M PacIUIaBIEHHOIO MOPOIIKA, a TaKXKe W3MEHEHHE
TEMIIEpPaTypbl B HAIUIABIISEMON JETAIIN.
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TennoBast MmonrHocTh ayru (BT), HeoOXomumas 1jist pacIuiaBiIeHUs! OPOIIKA
g=mh,,/p,

rae M — pacxon mopomika, r/c; hy,y — ynenbHas oObeMHas SHTAIBINS PACIUIABICHHOTO
Martepuana okpsrtus, JH/cM®; p — IIIOTHOCTH MaTepHala MOpOIIKa, T/cM

CKOpOCTh OXJIaXICHUS METallla MPHU HAIUIAaBKE B OCHOBHOM OIPEACTSETCS MOTOHHOM
SHEpPrueil mporecca, XOTS B ONPEACNEHHOW CTENeHH OHa 3aBUCHUT OT Pa3MEpoB JETalld,
MOJIBEpracéMoi HarIaBKe, CBOWCTB OCHOBHOTO MeETajlla, TeMIIepaTyphbl MPeIBapUTEIBHOTO
MOJIOTpEBa ¥ pa3orpeBa HAIUIABJICHHOTO MeETaula B TMpOIECCe HaIIaBKu. braromaps
BO3MOHOCTH PEryJUpOBaHUS B IIHMPOKOM JHAMa30HE COOTHOIICHHS MEXIY TEIIOBOU
MOIIHOCTBIO IYT'M M MOJa4yeil MPUCA0YHOTO MOPOIIKA, TUIa3MEHHAasi TIOPOIITKOBasi HaIlJIaBKa
obecrieunBaeT  JOCTAaTOYHO  BBICOKYIO  MPOW3BOAMUTENBHOCTh NP  MUHHUMAIBHOM
MPOIUIABJICHUH OCHOBHOTO METalia, YTO MO3BOJISIET 00ecneuynBaTh TpeOyeMylo TBEPAOCTh U
3aJJaHHBI XMMHYECKUN COCTAaB HAIJIABJICHHOTO MeTalia yxke Ha paccrosauu 0,3-0,5 mm ot
MOBEPXHOCTU CIUIABJIEHUSA. DTO J1a€T BO3MOKHOCTh OTPAHUYUTHCS OJHOCIOMHON HAIIaBKOM
TaM, TJIe AEKTPOYTrOBBIM CIIOCOOOM HEOOXOUMO HAILUTaBUTH 3-4 CIIOSI.

OCHOBHBIMHU TIPEUMYIIECTBAMHU ITOTO METO/Ia SBIISIFOTCS:

e THOKOCTh PETryIUPOBAaHMS TEIUIOBIOKECHHS KaK B OCHOBHOM MeTall, TaK U B
HAIUTIaBIIIEMBIN MaTepua;

e MUHUMAaJIbHAs 30HAa TEPMUYECKOIO BIUSHUS, BBICOKAS IUIOTHOCTh U TMPOYHOCTH
HAIUIaBJIEHHOTO METaa,

e CHIOKEHHE JehopMaIluii U3eNui;

e BBICOKAsI MPOU3BOIUTEIHHOCTS;

e y100CTBO HAHECEHHUSI TOKPBITUH.

Ha puc. 1 npencraBinensl (oTorpaduu MOMEPEYHOrO CEUEHUS CJOsI, BBIMOIHEHHOTO
TUTa3MEHHOW HAIUTABKOM Ha KIIalaHe JBUTATeNs BHYTPEHHETO CTOPaHus.

Puc. 1. llnud HammaBIEHHOTO CJOs, BBINOJHEHHOTO IUIA3MEHHOW HAIUIaBKOMW Ha
KJIallaHe JBUraTellsi BHYTPEHHETO CTOPAHUS

OnTuManbHbI BBHIOOP TEXHOJIOTHMYECKUX PEKUMOB MpOIEcca IMIa3MEHHOW HAarlIaBKU
obOecrieurBacT MUHUMAJIBHOE IEPEMEIIMBAHNE HAIMIABISEMOTO MarepHalia ¢ OCHOBHBIM
METa/UIOM, MPAKTUYCCKH, C HYJICBOW TJIyOMHOW TMPOIJIABJICHUS (YTO TMO3BOJIAET MPH
OJTHOCJIOMHOW HarUIaBKe OOCCIECUUTh 3aJlaHHBIA COCTaB JaK€ TOHKOTO CJIOSI TIOKPBITHS), a
TaK)K€ MUHHUMAJIBHYIO OKHCIIEMOCTh HAIUIABJISIEMOIO MaTrepuajia 3a CYET CIELUaIbHOU
WHEPTHOU WJIM BOCCTAHOBUTEIBHOM 3aILIUTHOMN CPEJIBI.
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[MITH oGecneunBaeT BBICOKYIO pabOTOCHOCOOHOCTH JeTaneld 3a CYeT OTIUYHOIO
Ka4yecTBa HAIUIABJICHHOTO METaJlla, €ro OJHOPOJIHOCTH, a TaKKe OJarompusTHON CTPYKTYpPHI,
orpenenseMoi cnenu(puIecKuMHU yCIOBUSIMHU KPUCTAJUIM3ALMN METallJIa CBAPOYHOM BaHHBI.

[Tpon3BOAUTENBFHOCTS IUIA3MEHHOM HAlJaBKU C BBEJEHHEM IOPOIIKOOOPA3HOTO
MaTepuaga B CTOJO IYr'd TPAHCIOPTUPYIOLIMM Ta30M MOKHO IOBBIIMIATh JHOO 3a CYET
YBEJTMYEHUS TEIUIOBOW MOIIMHOCTU Jyrd, Jubo 3a cuer Oojiee 3¢ddexkruBHOro Harpena
nopoiuika B ayre. OcoOeHHOCTH MPOLECCOB TUIABJICHUS PUCAI0YHOTO U OCHOBHOTO METAJIJIOB
Opy IUJIa3MEHHOM HamlaBKe OOYCIIOBIIEHBI BO3MOKHOCTBIO PETyIHpPOBaTh B ILIMPOKOM
JMana3oHe COOTHOIICHHE MEXAy TEMJOBOM MOIIHOCTBIO JYT'H, KOJHYECTBOM H
TEMIepaTypoil MOJaBacMOro B CBAapOYHYIO BaHHY MPUCAJAOYHOTO Mopomika. M3MeHss 3To
COOTHOILIEHHE, MOKHO 00€CIeYUTh MUHMMAJIbHOE MPOIUIABIICHHE OCHOBHOTO METalIa.

D¢ (heKTUBHOCT, METOJa 3aBUCHT OT BBIOPAHHOI'O WCTOYHMKA MHUTAHUs, MaTepuaia
MOKPBITHS, PEKUMOB HAIVIABKU M HCIIOJIb3yeMOro MaHumyssTopa. Haubonee spdekTuBHbIM
SBJISIETCS. METOJ] aBTOMATUYECKON IIJIa3MEHHOM HAILIABKU.

Bribop Merona IUIa3sMEHHOM HAmIaBKW JUIs YOPOYHEHHS M PEMOHTa KIIANIAaHOB
JBUraTeNieil BHYTPEHHEr0 CropaHusi ObUI ClielaH He CIIy4ailHO, MOCKOJIBKY B pe3yJbTaTe
CEpUIHBIX HCIBITAHUN OBLIO YCTAHOBJIEHO, 4YTO Haubojee AemeBbIM U 3((HEKTUBHBIM
sBisgercs merox 111TH.

B kauectBe 0O6pabaThIBaeMOro MaTepuana BbIOMPAIOTCs] KOMIIO3UIIMOHHBIE MTOPOLIKH Ha
OCHOBe Jkene3a (B TOM YKCiIe M HEp)KaBEIOIIME CTallM), KoOanbTa, HUKENs (B TOM 4YUCIEe U
caMo(IIIOCYIOIMecs), OO0NaNaroNe CBOWCTBAMU 00ECIIEUYMBAIOIIMMH  KOPPO3HOHHYIO,
yIIapHY10, TEIUIOBYIO CTOUKOCTH U YCTOWYMBOCTB K U3HOCY.

Jis  aBTOMaTH3allMM Tpoliecca TMPHUMEHSIOTCS poOOTU3MPOBAHHBIE KOMILJIEKCHI,
oOecrieynBaroIlie HEMPEPhIBHOCTh MpOIecca HM3TOTOBICHUS YINPOYHEHHBIX KJIANIAHOB.
KoHTposp KauecTBa HAIUIABJICHHOTO €0 U (PMHUIIHON 00pabOTKH JOJDKEH MPOU3BOIUTHCS
CIeLUAIM3UPOBAHHBIM 000pyI0BaHHEeM. ['0TOBast MPOIYKLMS JOJDKHA OTBEYATh CTaHIAPTY
kauectBa ISO/TS 16949:2002.

Ha puc. 2 nzo6paxensl poTtorpaduu KiIanaHoB: a - ¢ U3HOIIECHHOH MOBEPXHOCTHIO 110
HAIUIaBKH, 6 — B IIpOIlecce HAIJIaBKH.

a

Puc. 2. Knanan asurarens BHyTpEHHETO CTOpaHHUS: a - 10 HaIJIaBKH; O - BO BpeMsl HAIlJIaBKU

Cnucok gurtepartypsl: 1. Meroauueckue ykazanus "CoCTaBlIEHUE TEXHOJIOTUYECKOTO
Mpouecca Ha MOBEPXHOCTHOE YIPOUHEHUE AECTANEH TEPMUUYECKOW U XUMHUKO-TEPMHYECKON
obpabotkoit"/ Coct. JLM. I'ypeBuy; Bonrorpaa. roc. Texs. yH-1. Bonrorpan, 2003. — 19 c. 2.
[http://ru.wikipedia.org/wiki/Konensai]
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