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B nocnennue ronel popMupyercs HOBOE Hay4HOE HAIIPABICHHE B TEXHOJOTHUSX M3TOTOBIICHUS U
9KCIUTyaTallud MallMH M HpUOOpPOB — pEHOBalMs M TEXHOJOTMU HPOJJIEHUS KHU3HECIIOCOOHOCTH
MaTepHajJbHBIX O00BEKTOB. «PeHoBanMa» Kak TEXHUYECKHUH TEPMHH, OIPEICNSIONINA IOHATHE O
KOMIUIEKCE «TE€XHOJIOTMYECKUX, KOHCTPYKTOPCKUX M OPraHU3allMOHHBIX MEPONPUITHHA, HAIIPABJICHHBIX Ha
YBEJIMYEHUE pPecypca PEHOBUPYEMOI'O OOBEKTa WJIM €ro COCTaBJIAIONIMX, HA HCIOJIb30BAHUE €ro IO
HOBOMY Ha3HAa4YCHMIO WM IIOBTOPHOE UCIOJIb30BaHUE MAaTepUalia U YTHIIM3ALMIO», BIIEPBIE HCIIOIb30BaH
U HarnoiHeH coaepxanueM B MI'TY um. H.O. baymana [1 - 4]. B cooTBercTBHM C onpenenenuem [1, 2, 4]
pEHOBAallMIO MOJKHO paccMaTpuBaTh KaK COCTAaBHYKO 4acTb BCEX IIPOM3BOJCTBEHHBIX WU
TEXHOJIOTUYECKUX IPOLIECCOB, OJHOW M3 3aJad KOTOPBIX SBISETCA YBEIMYEHUE pecypca O00bEeKTa WM
IPOUICHHE €r0 JKA3HCHHOIO IMKJIA, 4YTO JOCTHUTracTcsd IyTeM IEPUOJUYECKOTO YepeNOBaHMs
BOCCTaHOBJICHUS TEXHUUYECKH HCIPABHOTO COCTOSIHUS M POTALMIO JOMYCKAaeMBIX (Da30BBIX COCTOSIHUN
Mmarepuaia peHoBupyemoro ooOwekrta. M3 [1 - 8] ciemyer, 4ro peHoBaius — oOoOImaroiee MOHATHE,
KOTOPOE€ OTHOCHUTCSI KO MHOI'MM OOJIACTSIM NMPAKTUYECKOH AEATENbHOCTU YeJOBEKa M, CIIEI0BaTENIbHO,
HCXOJIHOM 3arOTOBKOW (3aroTOBKa Mepeja MepBOM TEXHOJOTHYECKOW OIepaluii) P PEHOBAIIMA MOYKET

CIIY’)KUTh JII0O0OH 0OBEKT Ha pa3HBIX TANax CBOETO KU3HEHHOTO IMKIIA.

Bce Buabl TexHOJOTUH, 32 CUET KOTOPBIX "MOYKHO HPOJUINTh JKU3Hb M3Jenusd" (MaTepuaIbHOTO
00BbeKTa — TPOJYKTa MPOM3BOJICTBEHHO-TEXHOJOTUYECKUX IMPOIECCOB), coriacHo [1, 2, 4], oTHOCAT K
PEHOBAIIMOHHBIM TeXHOJOIMsM. I10 Ha3HA4YeHUIO YCIOBHO pa3feilvM HMX HAa TEXHOJIOTMH MPOJUIEHUS U
TEXHOJIOTUH BO30OHOBIIEHUS pecypca. K TeXHOIOrHsIM MPOJICHUS pecypca MOXKHO OTHECTH: OOHOBIICHHE,
BOCCTAHOBJIEHME WJIM PECTABpAllMI0, BCE BHUABI PEMOHTa, B TOM YHCIE KOCMETHYECKUH,
CaMOBOCCTaHOBJIEHHE, JOPa0OTKY 3alacHbIX 4acTeH IOJ] PEMOHTHBIA pa3Mep OTBETHOTO U3JENIUS U Jp.
TexHonmorusiMu  BO30OHOBIEHHMS pecypca CUMTAIOT HCIOJNb30BAaHHME 10 HOBOMY HAa3HAa4YEHHIO,

HCIIOJIb30BAHUC TI0 CTApOMY HA3HAYCHUIO, HO MJId HOBBIX 3a4a4, YTHUJIW3alHUIO, CAMOJJIMKBUIAALUIO,
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CaMOBO3POK/ICHUE U 1IeJICHAIIPABICHHYIO TEXHOJOTHMUECKYIO ONEpaldi0 pa3pylIeHUs: ¢ LUEIbI0 CO3/IaHUs
HOBOTO OOBEKTa, TEXHOJOTMYECKOro TMpollecca, HOBOrO Marepuaiia. B kadecTBe mpuMepa
CaMOJIMKBHJIALIMU M CAaMOBO3POKIEHUS MOXKET CIIY)KUTb, HApUMEp, PEKpUCTAILIU3ALUSA, a TPUMEPOM
TEXHOJIOTUYECKOT0 Pa3pylICHUs — MOPOLIKOBas METAUTyprus. B Tom u apyrom ciydasx pe3yiabTaToM

TEXHOJIOTUH PCHOBAILINU ABJIACTCA MaTCpHal C HOBBIMHA CBOMCTBaMH.

K PCHOBAIITMOHHBIM TCXHOJIOTUAM OTHOCATCS TAKIKC TCXHOJIOTHU YBCIUYCHHUSA pPECypCa Ha 3Talc
HU3TOTOBJICHUSA HOBOTO M3ACIIHA, TaK KaK OHH BBIIIOJHAKOT TE XKC€ 3ada4du, HUCIIOJIB3YKOT TC IKC
TEXHOJIOTMYECKHE METOJbl 00OpabOTKH, YTO M TEXHOJIOTUHM PEHOBAIMH JUIsi OOBEKTOB, MOITYYHBIIMX
MOBPEXACHUS Ha dTane HKciuryatanuu. (CrenoBaTesNbHO, HE3aBUCHMO OT TOTO, Ha KaKOM JTame
KU3HEHHOTO IMKJIA (M3rOTOBJICHHUE, SKCILTyaTallls, BOCCTAHOBIIEHHE U Jp.) OOBEKTOM OBUIM MOJyYEHBI
MIOBPEKICHUS], TEXHOJIOTUHA UX YCTPAHEHUs U PEHOBALMIO YTPAYEHHBIX CBOMCTB €r0 Marepuaga MOXKHO
OTHOCHUTH 10 onpenaesieHuto 1, 2, 4] K peHOBALIMOHHBIM TEXHOJIOTHSIM. Torma, B Ka4eCTBE PEHOBUPYEMBIX
00BEKTOB MOYKHO paccMaTpuBaTh M MPOJYKIHUIO 3arOTOBUTEIBHOIO MPOU3BOJICTBA (OTIUBKH, MOKOBKH,

CBapHbIE Y3JIbI U 1p.).

OI[HI/IM U3 PpaclpOCTpaHCHHBIX W HM3BCCTHBIX BHIAOB HCXOAHLIX 3aroTOBOK IIPpU PCHOBALIUU
SBJISICTCSI TIOBPSXKJICHHAs AeTayib [9], KOTOpas B MpoIecce AIKCIUTyaTalldd HcuYeprnana CBOW pabouuit

pecypc, pa3pyLInuiach WiK MepecTana yAoBIETBOPSTh TPeOOBAaHUSM HOPMAIBHOTO (YHKIIMOHUPOBAHHUS.

JpyruM, caMbIM pacHpOCTPaHEHHBIM BHUIOM 3aroTOBOK IIPM PEHOBAllMM, MOKHO CYMTATh
IPAKTUYECKH BCIO IPOAYKIMIO COBPEMEHHOIO 3arOTOBUTEJIBHOTO IPOM3BOJACTBA M IPOAYKLIHUIO
METAJTypruuecKoro Mpou3BOJICTBA, MOABEPraloulylocsi 00paboTKe METOJaMH, YIy4IIaloluMU CBOMCTBA
U KayecTBO MeTrauia. Kak M3BeCTHO, KaXJIOMYy METOJly MEepBUYHOTO (POpMOOOpa3OBaHUs MPUCYIIH CBOU
XapakTepHble Ae(eKThl, WeNblid pAd W3 KOTOPBIX SBJISETCS TPYJHOUCHPABUMBIM HIIM  BOOOIIE
HencrpaBuMbIM. K TakuMm nedexrtaM OTHOCATCS NpU JIMTbE, HANpUMEp, YCaJ04Hasi MOPHUCTOCTb,
JIMKBALlMs, aHU30TPOMUS CBOWCTB; MPU OOpaOOTKE AABIEHUEM - 3TO HAJPBIBBI, AHU30TPOIHUS CBOMCTB,
BOJIOCOBHMHBI, (DJIOKEHBI; TpU CBapKe - TPEIIMHBI, KOPpPO3US U T.I., KOTOphIE HAacleAyloTcs Ha
NOCJIEAYIONNX ONepauiax M3rOTOBJICHUS M OKa3bIBAIOT BIMAHUE Ha pabOTOCIOCOOHOCTh M HAJEKHOCTh
KOHCTpYKUMHU. Takum o00pa3oM, TpaIulMOHHBIC 3aroTOBKU IPEACTAaBIIAIOT COOOH TOBpPEXKICHHBIC
TEXHOJIOTMYECKUM MPOLECCOM MX H3TOTOBJICHMS T€ ke JedeKTHbIe, TOJbKO He0oOpaOOTaHHBIE M3IEINHS.
Bce TtexHomornuyeckue TPHEMBI, YCIOXKHSIONIME YyKa3aHHbIE 3arOTOBUTENIbHBIE TEXHOJOTMH U
KOMOWHAIMM M3 HUX, HAIPABICHBI HAa YCTPAHEHHWE WMJIM CHIDKEHHE YPOBHA J1€()EKTHOCTH U PEHOBAIUIO
CBOWCTB HMCXOJHOro Martepuana. [losromy 000K TEXHOJOTMYECKMH TPOLECC H3TOTOBJICHUS
MPEACTABISIET COOOW MO CYIIECTBY PEAM3aIlMI0 TEXHOJIOTHI, HECYIINX B ceOe B KauecTBe HEOOXOIUMOM
COCTaBHOM YacTH PEHOBALIMOHHBIE METOJbI, CPEJCTBA, MPHEMbl MOCTAAMMHOTO YIYyYIIEHHUS CBOMCTB

obpabarbiBacmMoro marepuaia [10 - 13].

http://technomag.bmstu.ru/doc/699990.html 2



http://technomag.bmstu.ru/doc/699990.html

B 9TOM IIJIaHC ITOKAa3aTCJIbHBI p€3yﬂbTaTbI CpaBHI/ITe.HBHOI‘O aHaJin3a U3MCHCHUSA MCXAHUYCCKUX
CBOﬁCTB CTaﬂeﬁ, HOJIy‘-IeHHbIX O6BI‘-IHBIMI/I METOAaMU BBIIIJIAaBKHA (663 HCITIOJBb30BaHUA B TCXHOJIOTUAX HUX
MOJIYYCHHUST CITOCOOOB YIIy4IIEHUS KadyecTBa), M CBOMCTB OTHUX K€ CTaJIed TIOCIE MOCIEAYIOMEro
SHEPreTUYECKOT0 BO3JIEUCTBUSI Ha METAUI METOJI0OB 3arOTOBUTEIBHOrO Mpou3BoAcTBa [13, 14]. JlanHble

IPUBEJICHBI B TAOIHUIIE.

Tab6muna
[Ipenen npounoctn G5, Mlla
Mapka Bun 3arotoBku
Bremaaska
cranu o0bryabIME | [IpokaT-pyTox IToxoBka
METOIaMU
CocTtostHue Marepuaia CocrosiHue Marepuaia
3akasnennsie ¢ 930...950° C B | 3akanennste ¢ 930...950° C B
A30TpreMa§I BOAC UJIX MacCJIC U BOAC UJIU MaAcCJIC U
OTHyH_IeHHbIe HpI/I OTHYH_IGHHBIG HpI/I
Cranp 1050 600...670°C c oxnaxnenuem | 600...670°C ¢ oxnaknenuem
18XMIOA B MAacJIe€ WIH BOJIE B MacJie WIH BOJIE
1000 1100
LlemenTHPYeMAs Bakanenusie ¢ 800...850° C u
OTITYIIICHHBIC TTPU
Cranb 1410 150...170°C
15X2T’H2TPA 1050
Viyumaemas Bakasnenusie ¢ 850°C u Bakasenusie ¢ 850°C u
OTMYIIEHHBIE Ha TPeOyeMyIO OTIMYIIIEHHBIE Ha TPEOYEeMYIO
Crans 1050 TBEPJIOCTh TBEP/IOCTh
40XHMA 1000 1100
BhicoKOMpoUHas Baxanenmsie ¢ 890...900° C B
MacJie ¥ OTIYIIECHHBIC TPU
Cranb 1680 200...300° C
30XI'"CHA 1600
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Ilpumeuanue: 11o nanubM [8] TpyObl, Ipod I ropsUeKaTaHble, TUCTHI, CTAIb KaTMOpOBaHHAS,
IPYTKU AMAMETPOM UM co cTopoHoi kBaapara 200...300 MM 13 BEICOKOIIPOYHOH CTaJIN
30XI'CHA nocue 3axaiku ¢ 890...900° C B macie u otnycka mpu 200.. .300° C umerot npeaen

npouyHocTH He Bbie 1600 MITa.

JlanHble, MpUBEIECHHBIC B TAOIUIlE, MOKA3BIBAIOT, YTO H3HAYAILHO, TTOCIIE OOBIYHOM BBITUTABKY (03
MPUMEHCHHS TaKUX CIIOCOOOB YJYUIIICHHUS KadyecTBa CTAJIM, KaK JJICKTPOILIAKOBBIM NeperiaB, BAKYyMHO-
JIyTOBOM TmeperiaB, o0padOTKa CHHTETHYECKUMH IIIJITAKaMH M Jp.) MEXaHWYECKHE CBOWCTBA CTajeH,
OTHOCSIIIXCSL K Pa3HBIM TpPYyNIaM, BHIIIE TE€X, KOTOPbIE OHU HMEIOT B PE3YNbTare IMOCIEIYIOIIETO
HHEPreTHUECKOTO BO3ACHCTBHSI HA METAIT METOJIOB MEPBUYHOTO (hopMOoOpa3zoBaHUs. ITO TOBOPHT O TOM,
YTO IS JOCTHXKCHHS MCXOJIHBIX MEXaHHYECKUX XapaKTCPUCTUK HCIOJIB3YEeMOIO MPH MPOCKTUPOBAHUHU
KOHCTPYKIIMM MeTaJllla HEOOXOJUMO IIOCNIe JIMThS, CBapKH, OOpaOOTKH JABJICHHEM JIOTIOJHHUTEIBHO
NPUMEHHUTh TEXHOJIOTHIO PEHOBALMU TaKyl, HAIpUMep, Kak TepMudeckas oOpaborka. Kak cinemyer u3
JTAHHBIX TAONUIIBI, OYEHb YAaCTO Ja)Ke BBEICHHUE JOMOJHUTEIBHONH 00paboTKM MaTepuana HE MOXKET
rapaHTUPOBaTh JOCTH)KCHUS TeX 3HAYCHUH MEXaHUYECKMX CBOWMCTB, KOTOpPbIC OBUIM ITOJIYYCHBI B

pe3yabTaTe OOBIYHOW BBITIIABKH [ 14].

CrnenoBarenbHO, TOHSATHE PEHOBALMS OTHOCHTCS HE TOJIBKO K MallMHaM, MpuOopam, y3iam,
JeTalsIM, HO M K MaTepuainy, U3 KOTOPOro OHU M3TOTOBJICHBI. TakuMm 0o0pa3om, B Ka4ecTBE €Ie OJHOTO
cnenuuyYeckoro BHa UCXOIAHOW 3arOTOBKM IMpPH PEHOBAIIMM MOXXHO paccMaTpUBaTh caM MaTepual,
CBOMCTBA KOTOPOTO HEOOXOAMMO U3MEHHTH. ECIM mpoaHamu3upoBaTh 000 TEXHOIOTHUECKHUI MPOIIece
H3TOTOBJICHUSA HOBOTO M3ACIINA, TO MOXHO MPOCICAUTb TAKYIO 3aKOHOMCPHOCTB: BCCh TEeXHOJIOTHUECKUN
MPOIIECC COCTOUT M3 uepenoBaHus GOPMO- U Pa3MEepoOOpPa3yIONIUX TEXHOJOTHH, KaK MPaBUIIo,
paspylalonmx CTpyKTypy MarepHuala, U TEXHOJOTHi, BOCCTaHABIMBAIOUIMX €T0 CTPYKTYpY, Halpumep,
TepMuueckas oopadbotka. [IprueM, BoccTaHOBIEHHE WM PEHOBAIIMS CBOMCTB MaTepHasa OCYyILEeCTBIsSETCS
WK BO BCeM oOOBeMe Marepuala, WIH €ro MOBepXHOCTHOM cioe. Ilytu obecrmeueHus mokasareneit
KauecTBa M3JENMI W YBEIMUYEHUS] MX pecypca MpU PEHOBALMM HA OCHOBE aHajiu3a B3aMMOCBS3EH

CTPYKTYPHBIX 3JIEMEHTOB TEXHOJOTUUYECKON CHCTEMBI pacCMOTPEHBI B padoTtax [10, 13].

Bce m3aMeHeHMs COCTOSIHMS BEILECTBA MPOUCXOMAAT B Pe3yibTaTe HapyLIEHHs 3HEPreTHYECKOro
paBHOBECHS] aTOMAapHBIX M ATOMHO-MOJICKYJSIPHBIX CBSI3€H, MOATOMY JI000€ H3MEHEHHE CTPOCHHS
KPUCTAJJIMYECKON PELIETKH, a 3HAUYUT M CTPYKTYpbl MaTepuaja COIPOBOXKAAETCS Pa3pbIBOM CTapbIX U
o0pa3oBaHNEeM HOBBIX CBs3eil. [Ipr 5TOM BOZHUKHOBEHHE HOBBIX CBSI3€H MOXET OBITh KaK BOKPYT' CTaporo
A1pa, TaK ¥ BOKPYI COBCEM HOBOTO. BbIpalnBaHMe MOHOKPHCTAJJIOB CIYXKMT HarJSAHBIM IPUMEPOM

TpaHcopMallK CTPYKTYPBI U CBOMCTB MaTepHalla pacijiaBa B CTpPYKTypy U CBOMCTBa MaTepualna TOro e
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XMMHUYECKOT'0 COCTaBa, HO MMEIOIIET0 KauyecTBEHHO MHBIe cBoicTBa. [Iporecc npeobpa3zoBaHus CBOMCTB
pErynupyeTcs CKOPOCTHIO BBIPAIIMBAHUS M TEMIIEPATypOl paciijiaBa, KOTOPbIE BEIOMPAIOTCS TaK, YTOOBI
CTpPOEHHE PACTYILIEro MOHOKPHCTAJIa COOTBETCTBOBAJIO KPUCTAIIIOTpaUUEcKOi OpUEHTAIlMN 3aTPaBKH,
MOCKOJIbKY TSIHYIIMICS 3a 3aTpaBKOM KUAKUN MeTaul B obiacTu Oojiee HU3BKUX TeMIEparyp Haj

IIOBEPXHOCTBIO BAaHHBI KPUCTAJLIN3YETCS, HACTIEAYs CTPYKTYPY 3aTpaBKU U €€ CBOMCTBA.

B npouecce TeXHONIOrHYECKUX BO3IECUCTBUM MaTEpHUall MOXKET IIPETEPIIEBaTh Pa3HbIE U3MECHEHUS
CBOETO COCTOSIHUS: TIEPEXO0J W3 IKHUAKOTO COCTOSHMSL B TBEpIOE, pa3pyllIE€HUE, pacIulaBlICHUE,
nepopmupoBaHue M Ap. OTO B OOJBIIOM CTENEHM 3aBUCUT OT 3aJad, pPELIaeMbIX KOHKPETHBIM
TE€XHOJOTHYECKUM IIPOLIECCOM, YTO ONPEACNACT XapaKTep, BUA W HHTCHCHUBHOCTb DHEPrETHUYECKOTO
BO3/CUCTBUS Ha Marepuai. Paznuunble GU3NKO-XUMHUYECKHE TPOLIECCHI, KOTOPHIE COMPOBOXKAAIOT JIIOO0H
BUJ 00pabOTKHU, U UX SHEPreTUYECKHe BO3ICHCTBHSI BBI3BIBAIOT B MaTepUale yIydlleHHe Ui, Hao0opoT,
YXYALIEHUE €ro CBOMCTB. B CBA3M ¢ 3THM, OYEHb Ba)KHBIMU SBJIAIOTCS 3HAHMS O MPOLIECCaX, ABICHUAX U
ux 3QQeKTax, KOTOpble OKa3blBAIOT CYIIECTBEHHOE BIMSHHE Ha (POpMUpOBaHHE CBOWCTB M KadyecTBa
MarepHaia 00beKTa peHOBAIMH, KaK BO BCeM 00beMe, TaK M B TOBEPXHOCTHOM CJI0€. YIIydIlIeHHe CBOWCTB
BO BCEM 00BEMe MaTepHala CBA3aHO ¢ OOJBIIMMU 3aTpaTaMu TpyJa, SHEPTUHU, BPEMEHH, TaK, HallpUMep,
CKOPOCTh BBHIpAIIMBaHUS MOHOKpHCTayuia cocraBiser ~ 1..2 mm/muH [15]. IlosTomy, kak mpaBwmiio,
TEXHOJIOTUYECKNE IPOLECChl HalpaBieHbl Ha (OpPMUpOBAaHME M YJIydllIEHHE CBOWCTB MaTepuana
IIOBEPXHOCTHOT'O CJIOS KaK OJHOTO W3 BO3MOJXKHBIX BapHMaHTOB C MEHBUIMMHM MAaT€pUAIBHBIMH U
TPYZAOBBIMU 3aTpaTaMd peIIUTh 3a7ady Co3JaHus paboTOCHOCOOHOW M HaIeKHOM KOHCTPYKIUH.
CgoiicTBa Marepuajga MOBEPXHOCTHOTO CJIOS, TaK € KaK M CBOMCTBAa MaTepualia BO BCeM oObeMe, B
pe3yabTaTe SHEPreTUYEeCKUX BO3ACHCTBMM TeX WM HHBIX METOJOB OOpabOTKM MOTYT IpeTepleBaTh
W3MEHEHHUs, YIy4lIAoIIUe WIA yXyAUalolMe HX XapaKTEpPUCTUKU: IPOYHOCTh, H3HOCOCTOHMKOCTD,
KOPPO3UOHHYIO CTOMKOCTb M JAp. Bce 3T u3MeHeHus cBsA3aHbl C pa3pyLIEHHMEM CTapblX aTOMHO-
MOJIEKYJIIPHBIX CBA3€H M BOSHUKHOBEHUEM HOBBIX. BOSHUKHOBEHHE HOBBIX CBSI3€H €CTh HU YTO UHOE, KaK
peHOBaLMs ATOMHO-MOJIEKYJISIPHBIX CBSI3€H, pa3pyLIEHHBIX TEXHOJIOTMYECKUM ITPOLIECCOM HMIIU IIPOLECCOM
SKCIuTyatanuu  u3genus. [lostomy ¢opmupoBaHHe CBOWCTB IMOBEPXHOCTHOTO CIIOSI  3arOTOBKU
(HeoOpaboTaHHOMN AETanu) WM MOBPEKICHHOM NETaaH MPH MCIIOJIB30BAaHUU JIOO0TO TEXHOJIOTUYECKOTO

npoliecca MOXHO MPEICTaBUTh C MO3ULUN Pa3pyIIEHUs U PEHOBAIUH.

Ecnu cpaBHUTH HOBYIO JeTallb U J€Tallb, OBPEXKACHHYIO BO BpeMsl 3KCIUIyaTallud, TO MOXHO
OTMETUTh, YTO OHHM HMMEIOT KakK psij OOMMX MPHU3HAKOB, TaK U CYyHIECTBEHHBbIC oTauuus. K oOurmm
MPU3HAKaM MOKHO OTHECTHU, HAIPUMEP, OJMH U TOT K€ BUJ M3HAUYAJILHOW 3arOTOBKH, a, CIEJI0BATEIbHO,
OIHM U T€ € OCTaTO4YHbIe JePeKThl BO BCeM 00beMe MaTepuajia MOcCie H3TOTOBJICHUS;, PaBEHCTBO
TEMIEPaTyphbl IJIABICHUS W PEKPUCTAIU3ALMU; OJUHAKOBBIM XMMHYECKUH COCTAaB M OJMHAKOBbBIE

TCXHOJIOTUHU PpCHOBAIIUU CBOMCTB MaTcpurajia Ha 3Talc U3roTOBJICHUS.
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[IpyHUMNUATTBHBIM  OTJIMYMEM MEXAY HHUMH SIBIISIETCA MCKJIIOUUTEIbHAS WHAMBUAYAIbHOCTh
CBOWCTB MOBPEKICHHOW (Ie(eKTHON) neTanu-3aroToBKu [16], KOTOpas Ompenensercs COCTOSHUEM
MaTepuaia IOBEPXHOCTHOTO CIJIOS, CBOMCTBAMH OCHOBHOIO MaTepuajia, HW3MEHHUBIIUMHUCA U
c(OpMHUPOBABIIMMHUCSA B Pe3yJbTaTe SKCIUTyaTallUOHHBIX HArpy3ok, AeQeKTamMu, NMpUOOPETEHHBIMH 3a
BpeMsi JKcIutyaTanuu. JleTanb-3aroToBKy IMOCI€ 3Tama 3KCITyaTallMd OTIWYaloT JOTOJHUTEIBHO
CyILIECTBOBAaHUE HACJEJICTBEHHBIX CBS3€d C YCIOBHSIMU OKCIUTyaTallid W OTCYTCTBUE MPSIMOM
MIPEEMCTBEHHOCTH TEXHOJIOTMYECKOTO TMPOLEcCa PEHOBALMHM C MPOLECCOM HM3TOTOBIICHUS, TaK Kak B
pe3ylbTare CyMMapHOTO SHEPreTUYECKOr0 BO3ACHCTBHS Ha MaTepHall Ha BCEX ATarax »KHU3HEHHOTrO LIHUKIIa
CYILIECTBEHHO U3MEHWJINCh €r0 CBOMCTBA U CTaJlM TEXHOJOTHYECKH HeonpeaeneHHbIMU. Kpome Toro, s
nedeKTHOM JeTany MeHseTcss M THI Mpou3BojAcTBa [17], a, cieqoBaTenbHO, Ka4eCTBEHHO H3MEHSETCS

r00ast pallMoHaIbHAsL TEXHOJIOTHS, HAaIIPaBJICHHAs Ha 00ecreueHHe HaIeKHOCTH PEHOBUPYEMOTO 00bEKTa

[9, 16].

Bce 3T oTnmuuns mo3BOJISIOT JUISL OAHOM JeTalu B 3aBUCMMOCTH OT pacCMaTpHUBAaeMOro JTara
YKU3HEHHOTO 1IMKJIa TOBOPUTH O PEHOBALIMU IIPU U3TOTOBJIEHUH, a TaKkke "MOBTOpHON" [1] niu BTOpU4HON
PEHOBAIMH NIPH YBEJIMYCHUN WIIM BO30OHOBJIICHUU pecypca JHOObIM BHIOM PEHOBAIIMOHHOW TEXHOJOTHH

IIOCJIC 3Talla SKCIITyaTallu.

PenoBanys 1 peHOBAIlMOHHBIE TEXHOJIOTHH, UCITIOIb3yEeMbIE B TPOLIECCE M3TOTOBIICHNUS, SBISIOTCS
TEM MHCTPYMEHTOM, C TIOMOIIBIO KOTOPOro OOECIeYMBAeTCs TEXHOJOTHMYECKas HaJaeKHOCTb
PCHOBUPYEMBIX OOBEKTOB, HEOOXOAMMOE KauecTBO, TpeOyeMblii pecypc pabOThl M BO3MOXKHOCTb

BTOPUYHOM (ITOBTOPHOM) pEHOBAIIMK 00BEKTA IKCILTyaTaIHH.

Torma B COOTBETCTBUHM C CEMAHTUKOW TOHATHS "peHoBalus" B KaXJIOM KOHKPETHOM Clly4ae
3aroTOBKaMH MOTYT OBITh: MOBPEKICHHAS JA€Talb, Y3€J, MalliHa, TPUOOp, TPATUIIMOHHBIC 3aTOTOBKH IS
JeTanel, MaTepual Ha JIFoOOM dTare uX KU3HEHHOro 1ukia. K ocoboMy BUIYy UCXOIHBIX 3arOTOBOK MPHU
pEHOBAIlMU MOXHO OTHECTH, HAIPUMEP, TEXHOJIOTUYECKHE MPOLECCHl B CIy4ae UX PECTPYKTYpHU3ALUU
WJIM COBEPILICHCTBOBAHMS, PEKOHCTPYHUPYEMBIE TPOU3BOACTBA, 11€XA U 3aBO/IbI, @ TAK)KE BCIO TEXHUUYECKYIO
YEPTEKHYIO TOKYMEHTAIIUIO, METOIMYECKUE Pa3padOTKH U CIIPABOYHYIO JIMTEPATYPY IIPH BHECEHUU B HUX
U3MEHEHMH, NOTOJIHEHHH Wi uX jaopabotke. [Ipu 3TOM BHI HMCXOJHOM 3aroTOBKH COOTBETCTBYET
pelllaeMblM TIpU PEHOBAIIMU 3aJa4aM W HCHOJb3YEMBIM MPOU3BOJACTBEHHBIM MPOIECCaM, KOTOPBIE
00€ecreunBarOT JIy4llIee KadecTBO, CIIY)KEOHbIE XapaKTePUCTUKHM W TapaHTUIO JIOJITOBEYHOCTH
pa3pylIeHHBIM, MOBPEXKICHHBIM, MOPAIBHO WIN (PU3NYECKU YCTApPEBIINM, HOBBIM, HO HE OTBEYAIOIIUM

3a/laHHBIM TPeOOBaHUSAM, O0BEKTaM, MaTepHaiaM, TEXHOJIOTUIECKUM TPOIIECCaM.

Takum o00pa3oMm, HCXOIHBIMH 3aroTOBKAaMU TPU PEHOBALMU SBISAIOTCS Pa3HOTO poja
MaTepuaibHble OOBEKTHl W MaTepHalibl, MOJYYalollhe TMOBPEXKICHUS B IMPOIECCe HM3TOTOBIICHUS WIIU

yTpaTUBIINE CBOM CITY)KEOHBIC XapaKTEPUCTUKU Ha ITAIle KCILTyaTallHH.
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Nowadays, technologists in charge of repair, restoration, modernization, and utilization of
engineering and other tangible objects widely use the concepts "renovation” and “renovation
technologies™ pioneered at BMSTU. In forming a new field of science these concepts, in the proper sense
of the word, are of composite, generalized character. They concern all the activities and technologies
aimed at increasing an object resource or its lifecycle extension, including object material recycling.

In the cutting-edge renovation technologies an object (part, assembly, machine, etc.) damaged in
the operating process is considered to be an initial billet. In renovation, one of the most widespread kinds
of initial billets is a damaged part.

Such a part can be used again, if, for example, it has saved its material properties in full measure
while only contact surfaces or parts of these surfaces have become damaged, and at a point of renovation
they can be restored for recycling. If a part has lost its initial properties in full bulk of material, it may be

reusable in the assemblies and machines with less rigid requirements for material properties.

Or in case of properties loss below the permissible level a damaged part-billet is utilized. Thus, the
part-billet state at the point of renovation defines the kind of renovation technology and the main (basic)
technological method to effect on the damaged part, as well as a set and a sequence of technological

methods in general manufacturing process of renovation.

However renovation technologies are used not only at the repair and restoration stages after
operation-service. So, at the manufacturing stage of a new product to provide the quality to raise a
resource are applied the same technological methods as renovation technologies for the objects damaged
at the stage of operation. Besides, it is known that at the manufacturing stage a part quality depends not
only on the last operation, but also on the features of power effects of all previous operations beginning

with the material for initial billet of new product.
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As expertise based on different kinds of manufacturing shows in producing the traditional billets
(castings, forged pieces, welded assemblies), the inherent renovation technologies are widely used to
eliminate the faulty parts. Consequently, blank products damaged at the stage of their manufacturing can
be considered to be another most widespread kind of initial billets in renovation technologies. A renovated
object material itself with its properties to be mandatory changed, in renovation may be considered as a
further specific kind of initial billet. Earlier it was not stated.

It should be noted that the term" renovation technologies” refers to all kinds of technologies which
enable "extending the product lifecycle" i.e. tangible object — product of manufacturing processes. It is the
same classification notion as, for example, a concept "methods of primary forming™ when it comes to the
methods, which simultaneously in full blast of material form a structure and a product shape (castings,

shaping, welding, powder metallurgy, etc.).

Thus, renovation technologies also include an entire group of processing methods to increase or
extend an object resource at all stages of its lifecycle. These may be, for example, methods such as
thermal treatment, strengthening technology, coating processes, etc. And all the objects subjected to the
power deposition of abovementioned methods may be, respectively, considered to be the initial billets for
renovation A special kind of initial billets in renovation also include, for example, manufacturing
processes in case of their restructuring or improvement, reconstructed industries, shops, and factories.
Besides, these are engineering drawings paperwork, guidance documentation, and reference literature,
when making their amendments, complements or improvement. Thus, a view of initial billet is in
compliance with the tasks to be solved in renovation and with the manufacturing processes, which provide
the best quality, performance report, and guarantee of durability for the objects, materials, manufacturing
processes, which are damaged, morally and physically outdated, new, but do not meet the specified

requirements

Publications with keywords: work piece, life cycle, renovation, renovation of technology, initial billet,
resource of the object

Publications with words: work piece, life cycle, renovation, renovation of technology, initial billet,
resource of the object
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