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MOOEPHU3ALWA OBOPYOOBAHMWA

[IpHHLUMAL] MOACPHH3AIMK CTAHOYHOrO ODOPYAOBAHKS

B. 6. BEJTIATA , kaHO. mexH. Hayk, OAO «3HHUMC»,
2. Mockea

(Cmames nepenevyamaHa us xypHana UTO Ne1/2004, cmp. 5 ¢ coznacusa uzdamerns)

[nNa TeEXHWYECKOro NepeBoopyeHnsa npeanpuatiin Poccui

OOHWM M3 OCHOBHBLIX HanpaeneHun ABNAETCA MOO4EepPHWU3aUWA
0bopyOoBaHWA, Tak Kak BO3MOMKHOCTH MAaLUWHOCTPOMUTENBHLIX
3aBOAO0B NO NpyobpeTeHWD HOBLIX CTAHKOB BeCbMa orpaHuye-
Hbl. BaxHeWweW 3aga4ve HAacTOALLEero nepyuoga passMTuA Ma-
LUMHOCTpOEHWA PoccuKM ABNAETCA MOOepHW3auWa CTaHOYHOro
oBopyaoBaHMA, ONPeaensLLEro KA4YeCTBO NPOAYKUMW NPOMBILL-

NeHHbIX npeanpuaTtid. [na peanu3auuy 3TOr0 NonNoXEHWs B
IJHMMC Begetca cneunansHas nporpamma, Uenk KOTOpow:

¢ MOOEPHWU3AUKMA onpegenanwmux Ang MawWwHOCTPOeHWS
TEXHOMNOMNMA W TUNOB MEeTannopexXyLux CTaHKoB, Heobxoau-
MbIX ONA CO30aHWA BbICOKO3IMMEKTUBHEIX W KOHKYpPEeHTOoCNO-
cobHBIX NPOWM3BOACTEB, B TOM 4YuCcne, npyu AoONeBoMm y4acTUM
rocygapcTea nytem pasmelleHna Ha KOHKYPCHOW OCHOBE LeH-
TPanW3oBaHHbIX MHBECTULUWOHHLIX pecypCcoB,

* COBEpPLWEeHCTBOBAHWE CUCTEMBl MOJepHWU3auWun CTaHou-
Horo obopygoBaHWA ¢ Nepexongom OT BbINONHEHWA Npeanpua-
THAMW MHOWMBUOYanNbHbIX 33aKa30B K NPOMbILLNEHHOW OpraHu-

3auuKn atux paboT cneynManM3MpoBaHHbIMKM 3aBogamMK No egm-
HOW TEXHWYECKOW JOKYMEHTaLUMK C TUNOBBIMWA KOMMIMEKTYIOLLW-
MW W TEXHONOMMEN BbINONHEHWA paborT;

* Nepexon No 3akasy npegnpuvATAan (oTpacner) Ha Komn-
NeKCcHYH MOOepHU3aUMI0 BCeW TEXHONOrMYecKou uenoyky obo-
DYAO0BaHWA ANA obecnevyeHMA BbiNYCKa KOHKYPEeHTOCNOCODHOW
NpoaYKL WK,

MogepHW3auny NogNexMT NepcnekTueHoe obopyaoeaHue,
onpeaensllee TEXHONOrMYeCcKWin NnoTeHuWan npeanpuaTum
Da3NUYHLIX OTpacnen npomMblilineHHocT Poccuu. K Takomy

0bopyaoBaHWKD OTHOCATCH:
* MaccoBele cTaHku ¢ HI 1Y (TokapHele, qhpe3epHbie, CBep-
NUNBEHO-PAcTOMHLIE, 3NEeKTPO3P03NoHHLIE, obpabaTkiBalowme

LUEeHTPLI U Ap.) NPW YCNOBUW HAaNM4YWA WX B Nnapke PoccuK He
veHee 1000 wT. ogHOMO HAMMEHOBAHWA WNKM TUNOpasaMepa
(uMdbpa NoANEXUT YTOYHEHUIO NPM pa3paboTke TUNOBLIX NPO-
EeKTOB MogepHM3auuMn obopynoBaHus );

* CNeyMankeHble CTaHKKW arperaTtHoro Tuna M aeTomaTuyec-
Kie NuHKK M3 HUX. MogepHMaauua, B OCHOBHOM, HanpaeneHa
Ha COBepLUeHCTBOBaHWE YHUMDWLMPOBaHHBLIX Y3N0B U MEeXaHW3-

MOB, B peayinbrarte 4Yelflo BOaMOMHO NOBBILWEHWME TOHROCGTH 0b-
paboTKW U, B ONpefeneHHon cTeneHu, npuaaHue rmbkocTu

obopyaooBaHWio,

* CTAHKW B aBTOMODKMNBLHOWM U APYTMX MacCOBLIX OTpacnax
NMPOMBILLTTEHHUOLG T,

* YHUKalIbHbIE M THMETBIC CTaHKW, onpedendalwe TexXHO-
norv4eckue npouecckl NpeanpyuaATUM (CyOOoCTpOeHWe, aBua-
CTpOeHWe, aTOMHas, KOCMUYecKas oTpacnv NpoMbILWNEeHHOC-
TWU, 3HEPreTU4YecKoe MalWHOCTPOEHWE W T. O.), KONUYEeCTBEH-

HaA ba3za mogepHu3auunK byget onpeaenaTeCcA eAuHULaMK, HO
ee NpoeefeHne CyLWecTBeHHO NOBLICUT TEXHWYECKWW YPOBEHb

COOTBETCTEYIOLMX OTpacneu.
B OCHOBY MOAepHM3auMwn CcTaHo4Horo obopyooBaHuA
JHAMC npegnaraet nonoXuTe cnegyowme TexHn4eckne pe-
LLIEHUA.

* CEEPXCKOPOCTHYH M CKOPOCTHYI0 0DpaboTKy MaTtepuanos,
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« 3aMmeHy Y4YIlY nencTeylOWMX CTaHKOB HOBBIMKW, NOCTPO-
eHHBIMKW Ha Base N2BM:
* 3amMeHy hoToCYUTLIBaKLWErD yecTponucTea cuctem YITY

hyYHKUMOHMPYIOLWMX CTAHKOB crneunansHbIM 3NeKTPOHHbLIM Y-
TPOWCTBOM, OPUEHTUMPOBAHHLIM Ha KOHKPETHLIe CUCTEMbI MPO-
rpaMMHOro ynpasneHus,

* KOMNMEKCHYIO 3aMeHy Y3MN0OB aNeKTponpueoaa U 3nNeKTpo-
aBTOMaTHMKK, B TOM YMcne, MMNOPTHLIX, OTEYeCTBEHHLIMKW aHa-
noramin (NpU BO3MOXHOCTH);

* KOMNMNEKCHYK 3aMeHy NHeBMONPWBOOOB, B TOM 4ucne,

WMMOPTHBIX, OTEYECTBEHHBIMK aHanoramu (Npr BOIMOXKHOCTK ),
* BHEeApeHWe HOBbLIX KOHCTPYKUMK PEXYLLWX MHCTPYMEHTOR

¢ BLIBOPOM ONTUMAanNbHBIX PeXMMoB 0BpaboTkn Ans yCnoBui
KOHKpeTHoro obopyaoBaHMs ¥ NPOW3BOACTEA;
* PEMOHT M MOLEPHW3ALUMI0 M3HOLLEHHBIX Y3N0B CTAHKOR

[ NOBbLILWEHWS UX TOYHOCTKM, HAOEXHOCTH W JONTOBEYHOCTH;
* BHEAPEHWE HOBbIX YHU(DULIMPOBAHHLIX Y3NOB arperaTHbIX

CTAHKOB W aBToOMatuYeckKkux nNuHKUK, B T. 4., ¢ YHIllY, a Takxe
obpabaTtbiBaloWKX LUEeHTPORB, 0DecnevyrBaLLmX rubKoCTe Npu
nameHeH 0DbLEeKTOB NPOM3BOACTEA B YCNOBMAX MACCOBLIX W
KPYNHBIX CepUN.

B HacTosllee BpeMa ModepHu3auuio n pemoHT obopyao-
BaHWA BedyT MHOMMe MallMHOCTPOWUTENLHLIE NPeanpUATUA

Poccuu. OHKM BLINONHAKT 3Ty paboty No MHOMBMOYANbHbLIM
NPpOeKTaM, CaMOCTOATENBHO NOKYTNdA KOMITIEKTYROWWE, M3 KO-
Topkix 95% cocTaBnawT MMNOPTHLIE. KBanuuKkauna MHxe-

HepHO-TexXHUYecKoro 1 paboyero nepcoHana He Ha Bcex npen-
NMPUATHAX OTBEYHdET COBPEMEHHBIM TF:I'EE'DEEIHHHM. | loaTOMY
BeINONHEHWE [JEIﬁEIT BO MHOIMX CIyYdAX ABNACTCH JOPOToCTO-
AWM WM He BCerga a@eKTUBHLIM.

IJHNMC paapabotaHel U NpegnarawTCcA B Ka4yecTee rocy-
NapCTBEHHOW NONUTUKWM cheayiowwe NpUHUMNL MoaepHUaa-
WK CTAHOYHOro 0bopyaoBaHKA:

« ycTaHoeneHwe obnacrten v HanpaeneHn 3a@eKTUBHON
MOOEpHW3aUWMKM ctadHodHoro obopynosanus B Poccouu;

¢ pEEpEﬁﬂTHEl THUNOBBIX NPOSKTOB MOdepPRW3auv CTdHOY-
HOro 0DOpynoBaHWA;

* M3rOTOBNEHME Ha BeayLMX NPeanpUATURAX CTPaHb! NoNoB-
HbIX 06pa3LoB MOOEPHU3UPYEMOrO CTaHOYHOTO 06opyaoBaHKUA

Mo TUNOBLIM NMPOEKTaM;

* MOOEPHU3ALMA CTaHOYHOro obopyaoBaHWA A0 TUNOBLIM
NnpoeKTam Ha cneuwanuanpoBaHHbIX NpeanpuaTuax Poccuu
(MKW Ha 3aBOOAX-W3rOTOBMTENAX COOTBETCTBYHOLLMX CTAHKORE,

Ha MALKMHOCTPOMTENbHBLIX 3aBOAAX, 3KCNNYATUPYIOLLIWMX CTaH-
K1) 3a CYET CPENCTB 3aKasz4yuka;

* 3aTpaThl HA MOAEPHM3AUWID eanHWLBl CTaHOYHOro 0bo-
DYOO0BaHWA He AonXHel npeesiwartt 30% CTOMMOCTHM HOBOFO
0bopyaoBaHuA, U TONLKO B OTAENbHLIX cny4aax - 50%.

Ocoboe eHumaHne JHWMC yoenseT MmogepHU3auvy cTaH-
KOB 38 CYEeT COBEpLUEHCTBOBaHWA OTAENBHBIX Y3N0E M 3aMeHk|
AMMNOPTHBEIX KOMNNEKTYIOWMWX oTeYecTBEeHHbBIMM.

[TonoxeHna nporpammel SHMMCa no mogepHuIaumm

BownKv B [lporpammy pa3BuTUA CTaHKOCTpoeHwa Poccuk go
2010 r., pazpaboTtaHHyo MUHNPpOMHaYKMK.
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MOAGPHN3AUNA W PEMOHT METanAD0BpabaTLIBaOWErD

YacTk BTOpARA

YCTpaHeHWD yKa3aHHbIX B MEPBOW YacTH CTaTbW HEraTHUB-
HblX (pakTopoB (xypHan «O6pabomka memannoe» Ned(21)
2003 2, cmp.14-16), NPeEnNATCTBYOLWMX PasBUTUKD NPOW3BOaO-
CTBa, a TakKe WCNONbL30BaHWID UMEKLWWXCA NONOXUTENbHbIX

(paKTOpPOB ANA OKa3aHWA COOEWCTBMA PernoHam W OTAENb-
HbIM NPEANPUATHAM B peanu3auuy OONroCPOYHbIX LENeBblX

nporpamm W B BbINONHEHMW KOHKPETHLIX 3aKa30B MOXEeT Cno-
cobCcTBOBATE AEATENBLHOCTE CTPYKTYP, CO3A8HHBLIX C YYETOM
CneunmuKn U MHOTOPaKTOPHOCTK NpobnemMsl paunoHansHoro
McnoneaoeaHwAa bY obopyaoBaHua.

OOHOW M3 TakUX CTPYKTYP ABnseTcs Hekommepdeckoe
[lapTHepcTeO «Kopnopauua «MogepHuzauwna n PemonTts (HIT
« Ropnopauna «MuP» ).

HIl «Kopnopauwna «MuP». OpraHn3aynoHHsie dopMbi
paboThbl.

HIl - HekoMMep4yeckoe napTHepcTBO. Y4vacTHMkn HI -
lopUgu4ecKkne U duandeckne nuua, npuHABLLKe Ha cebr aoro-
BOpHbIe 0DA3aTenLCTBa BLINONHATE Te MNKW MHbIE yHKLUWMK,

obecneynBaowne peanuaauuilo yctaeHelx 3agad HIMN.
YyacTHukM Al nonyyalT npubbink OT cBOer AeATenkLHOC-
TH, Pa3BUTUIO KOTOpoW cnocobereyet HIT.

5 CBOKW o4yepeab HIl Kak wpuanyYyeckoe nuuyo - cybbekT
KOMMep4YeCcKoW AeATEenLHOCTH nonydyaeT Npubeine, BLINONHAS
B 3aKnioYaemMeix coenkax @yHKLMK:

® [eHnocTaBLlMKa, OCYLWECTBNALWEro NoOCTaBky «M3 oa-
HUX PYK» KOMMNEKca YyCnyr, CBA3aHHbIX ¢ obecneyeHnem pa-
DOTOCNOCODHOCTH CTAHOMHOMO Napka 3akazvuka:

# [eHnoApAaYMKa (NO OTHOLLUEHWIO K NpeanpusTUaM, B T.u.
YyacTHukam HI, npuenekaemsiM K BeinonHeHwWio pabor B Ka-

YyecTee CybnoapagyYMKkoB), OCYLLECTBNAKLWErND KoopanHauuio
geatensHocT Cybnoapaa4ynKkoB M B3aMMOpacHeTbl C HUMM.

B3aumMooTHOWeHKMA HIl ¢ 3aka3zyMkom 1M c YdyacTHUKaMmM
HIl, npuenekaembiMKn B Kavectee CybnogpsagYyvkos, ocyule-
CTBNAETCA Ha OCHOBE KOMMEep4YecKWX OOroBopos.

YyacTHUKM HI.

YuactHuMkamu HIN ABNRIOTCA CTAHKOPEMOHTHBIE 33aB00bLI W
TexHuveckue LleHTpbl Texobeny:kmeanua ctaHkos ¢ YIY (LU TO)
DbiBWwero MuHctadkonpoma CCCP, pag cTaHKOCTPOMUTENbHbIX

3aBOO0B M NPeanpuATUK APYrvx oTpacnel NPoOMLILLNEHHOCTH,
MACTWTY Tbl, CTaHROTORIOBBIE, CTAHROPDEMOHTHEIE, HMIHAVMHMDWR-
rOBbIe CDUPMBIl W Ap.

Kaxabin M3 YyactHukoe HI cneymanyManpoBaH Ha BbINOM-
HEHWW TEX MNK WHBLIX paboT, BXO4AWMX B KOMNNEKE YCNYT, OKa-
abieaemblx HI'l notpebuTenio.

Hanpumep:

JAQ «MOCPEMTOUYCTAHOK»:

B DEMOHT pe3bbolwnnuoBaneHbIX, ONTUKO-NPoMhUNeLwnu-
(DOBaNbHbIX, KOOPOWHATHO-PACTOMHLIX CTAHKOB, OTEYECTBEH-
HBIX 1 UMNOPTHBIX;

000pYAOBAHHSA - OAHH W3 BAXHEHWMX (haKTOPOB BO3POMACHNS
OTEYECTBEHHOH NPOMBILACHHOCTH

M. 1. TOJICTBIX, npe3zudenm HIT «Kopnopauus «MuP»,
2eHepanbHbIU dupekmop OmdeneHuss No ModepHU3ayUuu u peMoHmy,

«Accoyuayua «CmaHkouHcmpymenmy» , 2. Mockea

B M3rOTOBMNEHME XOO0BbIX BUHTOB M LUAPUKO-BUHTOBLIX Nap
no 2000mm gns BCcex CTAHKOB N0 POCCUWCKMM M EBPONENCKUM
CTaHgapTam U No YepTexam 3aKasduka;

B MarotoeneHne NnpeudnanoHHbIX MalWUHOCTPOWTENBHEIX
geraneu.

3A0 «MOCKOBCKWWM LITO»:

® peMoHT K oBcnyxueaHwe npombiwneHHoro obopynosa-

HWA, OCHALWEHHOro NporpamMmMHbIM ynpasneHuem, BKNHYas
cTaHkn ¢ YlY:;

B 33KyNKa U NOCTaBKa NpoMellLneHHoro obopyooBaHuA, B
TOM YKcne DeiBWEro B ynoTpebneHnu, 3anacHbiX YacTen, Kom-
NNEKTYOWMX U3OENUA, Y3NOB U AeTaneun.

000 «MPOMINNIEKTPOHCEPBMUC», r. Mockea:

B MOOepHW3auua ctadkoe ¢ Yly:

B MYCKO-HanaaodHele paboTel cTaHkos ¢ UMY

B peMoHT cuctem Yl1Y, npueoooe Nnonay v rmasHoro Osm-
WMEeHWA, BKNKOYAA NepemMoTKy aBuraTenei.

QAQ «CTAHKOTEXITPOM», r. Mockea:

B 3KCNOPT-UMNOPT KY3HEeYHO-NPecCcoBoro obopygoeaHMa,
METaNNOPEXYLLUMX CTAHKOB W 3anacHbIX YacTen K HUM,

B 3aKynKa v noctaeka DeiBLIEro B ynoTpebneHun KysHeu-
HO-Npeccoeoro obopyooBaHUA,

B MOHTaX, JEMOHTaX, TPAaHCNOPTUPOBKa M NYCKO-Hana-
no4vHsie pabotel KMNO.

Q00 «NMAMEK-H», r. Mockea:

B CTAHKOB NOCTABKA M CEPBMUC 3MNEeKTPOLWNUHASNen U 3Nek-
TPONPWEOOOB,
B DEMOHT WUNWHOENEeW U 3NeKTpoLWnUuHaenen,

B MOJepHu3auMa B 4YacTu 3aMeHbl WNnUHaenem U anekT-
pOWNHUHOENEN.

000 «CTAHKOUEHTP», r. MockBa:

B MOOEepHU3aUWA U PEMOHT KOOPAWMHATHO-PACTOYHbLIX CTaH-
KOB, (PPE3epHbIX W TOKapHLIX CTAHKOB, a TaKKe MeTponoru-
YecKkoro obopyaoBaHuA;

® paspaboTka, NOCTaBKa M BHeOApeHWe CUCTEeM yrnpasne-
HMA TexHonorm4eckum obopyaoeaHuem (YUW, YIY, anekTpo-
npuson);
B pa3zpaboTka M BHeapeHWwe OWMarHOCTUYECKHUX KOMMMek-

COB,

B NpoBefeHWe UCCcnegoBaHuM W BHeJpeHWe HOBLIX TeX-
HONOrMK (CKoOpocTHoe dhpe3epoBaHue, rnybokoe ceepneHue 1

T. O.).

Q00 «AKUENT MIHXWUHWUPWUHI », r. Mockea:
B OKasaHue ycnyr WHXWHWPWHIOBOro XapakTepa: KOHCT-

PYWpoBaHue, pa3paboTka TEXHONOMMK, MeTponorMyeckoe obec-
nevyeHwe, cepTidpuKauna v 1.0
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m [locTaBky TEXHONOrMYecKoro obopyaoBaHWA - HOBOTO N
DeiBWEro B ynoTpebneHnn ( B COCTOAHWUKW «KaK ecTb®», nocne

cpegHero UNu KanutansHoro peMoHTa).
m [locTaBKy 3anacHbixX 4acTen K 0DOpyaoBaHHIO.

m [locTaBky WHCTPYMEHTA.
® /3roToBNEeHWe WapuKo-BMHTOBBIX Nepeday U X0a0BkIX
BUHTOB MO POCCHIACKMM M EBPOMNENCKUM cTaHgapTam.

® Yconyri MHXWHWPWHIOBOMD Xapakrepa.
= Peanv3auus Heucnons3yemoro obopyaosaHus.
m KoMnnekcHas WHXeHepHOo-TeXHWYecKasa nogaepxka

NPOW3BOAOCTES

Bece 3tk yonyri, B niobom codeTaHuK, 3akasduk MOXeT
MONy4YWThe €13 OOHKX pyk» MeHepansHoro [locTaBuiMka, B Ka-
yecTee KoToporo MmoxeT BeicTynate HI «Kopnopauus «Muk»
MK, MO ero NoOpy4YeHuo, O4WH U3 ero y4acTHWKOB.

m nocraska obopygoBaHusa, B T.4. DbiBWwero B ynotpebne-
HWK, B T.49. KOMNNEKTHAHA.

HN «CtaHkonpodcepeucs, r. Mockea:

m cepBucHoe obcny:uBaHWe CTaHOYHOrO napka;

E TeKyLWWA W cpeaHnida peMOoHT oDopyaooBaHKA Ha nnowa-
nAx 3aKas4yuka;

® PEMOHT W MOOEpPHM3aUMA TepMWYEeCcKoro, CBapoyHoro,

TBY obopyooBaHuA.
m oby4yeHWe PEMOHTHOrO NepcoHana 3aka34yuka.

3A0 «CAMAPCKWW LUTO»:

® PeMOHT W 0BcnyxuBaHWe NpoMeIlWNeHHoro obopyaosa-
HWUA, OCHALLEHHOro NMPoOrpaMMHbLIM YNpaeneHuem, BKMOYasn

cTaHkm ¢ Ylly,

B 33KynKa W nocTaska npoMellLneHHoro obopygosaqHua, B
TOM YKcne BeiBlero B ynoTpebneHuu, 3anacHeIX YacTen, KoMm-
NAEKTYIOWMX M30enun, Yanoe 1 aetaneu.

m npegcraeuTenscTteo Hil B pernoHe.

MoTtpeburenu yenyr HIM «Kopnopauua «MuP».

HM cTtpemutcs paboTaTe ¢ 3aKa34ynKoM Ha JoNroBpeMeH-
HOW OCHOBE, JallWend BO3MOXKHOCTL 0DenMM CTopoHam nony-
yaTh BLIFOAY OT KOMMMEKCHOro coTpyaHu4ecTea, npegnonara-
OLLEro NONy4YeHWe BCero KOMNMeKca yenyr « M3 ogHux pyk». K
COManeHu, OO0 HAcTOoAWEro BpeMeHi NPUMEepPOoR Takoro Nog-
X003 CO CTOPOHLI NPeanpuaTUin-3aKkas4ynKkoB He Tak YK MHOrO.

[prynHa BCE Ta Ke - OTCYTCTEBME CpefcTB y 3akaaduka ans
(bMHaAHCUMPOBaHWA OONTOBPEMEHHLIX NPOEKTOB, CBA3AHHBIX C

3A0 «MEH3EHCKWW LUTOx»:

® peMOHT 1 oBocnyxuBaHue npomeilneHHoro obopynoea-
HWSA, OCHALMEeHHOro NPOrpaMMHLIM yNpaeneHWeMm, BrA4Yasn

cTaHky ¢ Yly:
B 33KyNKa ¥ NOCTaBKa NPOMbILLNEHHOrO obopygoBaHuA, B

TOM Yucne Boiswero B ynoTpebneruu, 3anacHsbiX YacTeu, KOM-
NAEKTYIWWX N34ennun, yanos 1M getaneu.
m npegcraeuTenscteo Hil B pernoHe.

000 «APMA», r. lpocnaens:

m DEMOHT 3NeKTpoABuraTenei, aneKTponpusoao., anek-

TpooDOopyooBaHUA .
B npeacraeMTenscTeo Hil B pernoHe.

VyacTHUKM HIM, B COOTBETCTEWUK C 3aABNEHHOW UMK CNeLw-

anuaauuen, B Nepeyw o4vepeak NPUBNEKaKwTCHA B KadYecTee
McnonHuTenen (cybnogpag4ukoe) paboT no gorosopam, 3a-
knrovaemeim HIMN ¢ 3akazymkom B pervoHe Y4yacTHUKE.

YyactHukamu HIM «Kopnopauwa «M 1 P» MoryT cTath Op#-

TEXHUHECKMM MNepeBoopyXeHneM npouM3BogcTea. HO HEKOTO-
DbIl ONLIT AONTOBPEMEHHOND KOMMNEKCHOrD COTPYAHWYECTEa

gce e umeetcs: ato paborta ¢ OAO «3W1l», OAQ «Moceopo-

KaHan» 1 pROooM gpyrux npeanpuaTim.
CkazaHHoe He oaHadaeT, 4YTo HIl He NpUHUMAaET pa30BbIX

33Ka30B Ha PEMOHT UMK NMOCTaBKY OTAenbHBIX eguHKL obopy-
foesaHwa, pazpaboTky ¥ caady TexHonorin obpaboTkn oTaens-

HbIX AeTanen «nog Knw4».
Pa3zpabaThiBaloTCA HOBbIE NEPCNEKTUBHLIE HanpaBneHus

paboTel, Takue, Kak pa3paboTka 3aBOOCKMX M perMoHanbHbIX
MNporpamm «MuP» (MogepHuaaunsa u PeMoHT), cozfaHue Pe-
rMoHanbeHblX TexHonorndeckux LleHTpoB 1 Ap.

BaaumopencTtene ¢ «Accounauven «CTaHKOMHCTpY-
MeHT». «OToeneHue no MogepHM3aumm U pemMoHTY obopy-

audeckne W uandeckne NUua Kak poOCCMUCKWe, Tak W 3apy-

GEMHBbIE.
EQMHCTEEHHBIMKM TpeboeaHuaAMK K NoTEHUWanbHoOMYy Y4a-
CTHUKY SBNAETCA ero roTOBHOCTL NPUHATE Ha cebs obAsaHHo-

CTU ucnonHuTens (cybnoopaayvka) oAHOW UMK HEeCKONbKUX
yenyr, npeanaraemelx NMapTHepcTeoM noTpebuTensm.

AOBaRHWA».

Ha 6a3e HIM «Kopnopauus «MuP» cospano «OTtoeneHue

no MopepHusauuwi v PemoHTy obopydoBaHua» «FPOCCHMUCKOW
Accounaunn « CTAHKOMHCTPYMEHT», KOTOpas ABMAETCH Hedhop-
ManbHbLIM npasonpeeMHMKkom beiswero MuUHCTaHKONpoMa

NMapTtHepkl HI1,

Nomumo YuyactHukos MNaptHepamu HI1 senawTcs:

m [lvra MockoBckux [1poMbILLNEHHWKOR,;

B Accouwauns «MoccTaHoK»;

m SnekTpoMexaHu4eckui 3asof (r. Koepos),

m pAO APYrvx CTAHKOTOProBbiX U CTAHKOPEMOHTHBIX (DUPM

cTpaH CHIM u BeiBlwKux cTpaH-yneHos CIB.
B CTaHKOCTpOWTenbHble 3aBoabl DuiBwero MWHCTaHKONM-

poma CCCF

Ycnyru, okaseieaemble HIM «Kopnopauna «MuP» notpe-
duTento.

HIM npeonaraet noTpebuTenio KOMNMNEeKC YCNyr, BKNYa-
LKA B cebs:
m TexHn4yeckoe obcnyxuWBaHue, peMOHT W MOOEPHU3aLUMID
METaNNopexyLLMxX CTAHKOB M Ky3HEeYHo-npeccoeoro obopyno-
BAHWA, KAaK OTEYECTBEHHOro NPOU3BOACTEA, Tak W UMNOPTHOIO
(B Nepeylo o4epeab - HEMELKOTO W YeLUCKOoro).

6 Ne 1 (22) 2004

CUUF

C yuactnem HIM «Kopnopauusa «MuP» Accounauma «CraH-
KOMHCTPYMeHT» pa3paboTana v peanuayeT KOHUEMNuW co-
anaHws PernoHanbHbix TexHonorndeckux Llentpoe (PTU). PTL
ViKe co3aaHbl M hYHKUMOHUPYHOT B HECKOMNEBKKMX PernoHax (Eka-
TepuHbypr, Bopoxex, HuxHuin Hosropog v ap.).

B Heckonbkux pernoHax PTL HaxogaTca B cTaguM (pOpMK-
noeaHuAa (Mocksa, Poctos, u ap.). OgHUM M3 HanpaeneHuu
pesatensHocTh PTL aenaetca pabota B obnactn obHOBNEHUS
napka obopynoBaHWs, B T.4. 3ac4eT paunoHankHoro MCNonb-

3oBaHuA BY obopynoBaHuWA, MOgepHU3aUnun U pemMoHTa.
Yenaka gestensHocTu HIM «Kopnopauwa «MuP», Accouwm-

AU «CTaHKOMHCTPYMEeHT», PerMoHanbHblx TeXHONOMMYeCcK X

LIeEHTPOB NO3BONAET:

B MCNOMNb30BaTe WHOPMAaALUWOHHBIA M KAOPOBBIM pecypc
Accouwauum, HIN «Kopnopauws «MuP», PermoHanbHeIx [ex-
Honornyeckux LleHTpoB ansg nony4YeHua oT NPOMbILLNEHHOCTH

38Ka30B HA MOOEpPHW3aUMI0 M PEMOHT 0DOpPYAOBaHMA, Ha NO-
cTaBkku obopyaoBaHWs, Ha KOMNMEKCHOE TexXHW4Yeckoe nepe-




MOMEPHU3ALMSA OBOPYLOBAHUSA

BOOPYKEHWE NpeanpuaTHA, Ha peanuaaunio Hemcnonb3yemo-
ro (WanuwHero) obopyaoBaHuA.
B MPUBNeKaTk K BeINONHEHWKD KPYNHOW KOMNNEKCHOW NPOo-

rpamMmbl NO peHOBaUMKM CTAHOYHOMO Napka NpegnpuaTUa Unu
N0 OCBOEHWIO (Pa3BWUTUID) MPOW3BOLCTBA KaKOro-nnmbo KOHK-

DETHOro U3Aenus 3aBoabli-M3roToBuTenn 0bopyNoBaHUA U WH-
CTPYMEHTA, CTAHKOPEMOHTHbLIE W CTAHKOTOProBklie hWpmMel,
Hay4YHO-UCCNENoBaTeNLCKME W NPOEKTHLIE OpraHuaauumn, nu-

SJUAHNMOBEIE KOMMNaHWK, OTAESIBHbBIX ClNednalinCToRB.

OBPABOTKA METAJOB
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KoopaunHauma MmHoronpoduneHOW M MHOMoOMaKkToOpHOW ge-

ATENBLHOCTW NO peanui3aulii KOMNNeKCHOW NporpaMmmMbl TEXHKW-
HeCKOro NepeBOORYAHEHWA NPEOANDHUATHUA MOARET OCYLLECTBITATE-

ca «OToeneHMem No MoOepHW3auuKM M pemoHTy obopynosa-
HMA» Poccurckon Accounauynn « CTaHKOMHCTPYMEHTY.
Kommep4eckoi OCHOBOW 3TOWN OeATENBHOCTH MOXET ABNATL-
cA Loroeop redHnogpsaga, saknwdaemeld HIl «Kopnopayusa
«MuP» ¢ 3akaadukom, W Ldoroeopa Cybnogpaga, aaknnyaemMble
[eHNoapAOYMKOM C MCNONHUTENAMKW KOHKPETHLIX pabor.

MOAGPHH3ALNA MHOTOLEAGBOID TOKAPHOID NOAYABTOMATA

1740P04

TokapHei nonyaetomat 17/40P®4 nponaeogcTea MockoB-
CKOro CTAaHKOCTPOWTENeHOro 3asoaa uM. Cepro OpaKoHWKMA-
3e NpeaHa3HavYeHd ansa TokapHoW obpaboTKW B NaTpPOHE W LeH-
Tpax getanen cnoXHoOW KoOHMWUrypauwi, onepauyunin ceepneHusa
U hpesepoeanus. OcHaweH ctadHok cuctemon HITY CNCHB45

M KOHTPONMNepom anekKTpoasToMaTukn PEAS.

KpaTKMe TeXHWYeCcKue XapakKTepUCTUKK.

- Hanbonewui anameTp obpabartkiBaeMoro, M3genua M.
Ha[d CTaHWHOW - 630

Hag cynnopTom - 400
- yacToTa BpaleHusa wnuHaens, ob/MmuH - 2600
- CKOpPOCTE DBICTPOro NepemMelleHun

cynnopTa, MM/ MWH - 10000
- KONWYecTBO NO3WUMKA B PEBONLBEPHOW roNnoBKe - 12
- Macca cTaHka, Kr - 19000

CTaHoK Haxogwnca B Hepabo4Yem COCTOAHWMKW MO NPUYMHE
pasykomnnekroeaHnaC4lly CNCHB45 n KoHTponnepa anekT-
POABTOMAaTHUKK. KOMNNEKTYIoLWKWe ANA BOCCTAHOBNEHWA CUCTE-

Mbl YIY M KoHTpoNnepa 0ocTaTh B HACTOSALLEE BpeMsa He Nnpea-
CTABNAETCH BO3MOXHbLIM, T. K. OHW He BbinyckawTcA. MNoaTomy

npu NocTaHoBKe 3afadYy O BoccTaHoBneHww pabotocnocob-
HOCTW CTaHKa 3aka34nkom BbInK NnocTaeneHsl cnegywue ye-
NOBWA;

- CHMNY pon#Ha DeITE MOBHTUYHA CUCTEMaM, HaxoOALWKnmM-

CA B KCNNYdTau Ha OaHROM NPpeanpuaThiii,
- paBoTkl N0 MOAEPHW3ALUWW A0MKHLI BbITe NpoBeaeHbl Dea
NAeMOoOHTaRd, T. €. B neﬂmeymu&m Uexe,

- an. NpUeodel nognexar BOCCTaHOBIEHWHD,

- BBOA TEXHONOrMYEeCcKMX NporpamMmm C 3NeKTPOHHOro KapT-

piaKa (T. e. UCcKnoYnTe LY ).
B kavyecTtee cucTemel Yl 1Y beina eeibpana cuctema 2P22H-
MOOEPHW3MPOBaHHLIM BapMaHT cobDCTBEHHOro NpouW3BoAcTEa

Hoeocubupckon pupmel «Ctadkn PTM». MogepHu3auma cuc-
TEMBI 3aKn4anachk B aaMeHe 26 cyDbnokKoB Ha TPW KOHTPOMN-
nepa [060.2, 052.1, [149.4 , BeiNONHEHHbLIX B cTaHOapTe cyb-
bnokoe SB cuctem 2P22, 2C42. Takasa mooepHM3auuMa no-

3BONUNAE 3HaYMTENBHO NOBLICUTE HAOEXHOCTE paboTkl YCT-
DOWCTBA TONBKO 3acyeT WcknwYeHusa nopagka 3000 KOHTaKT-
HBIX CoeOWHEeHWNA, HEe MOBOPA yxe 0D MCcnonL30BaHWK COBpe-

MEHHOW anemeHTHOW Basbl KoHTponnepoe (cMm. Beb. cauT
www.chpu.ru). Buibop cuctembl 2P22H BbINONHAET nepeoe

A. B. 3AMLEB, eedyujuil uHxeHep,
000 «Cmanku PTM», 2. Hosocubupck

yCcnoeyve mMogepHuaaunun, T. K. Ha npeanpuaTiiK HaxoaaTcA B
IKCnNyataunm cTaHkl ¢ cuctemamm HIY 2C42-65, 2P22.
[TockonbKy NpegnpuAaTHE 3aka3sduka, Ha KOTOpOM npoua-
BogMNUck paboTel N0 MOAEPHW3AUMKM CTAHKa Haxoownoch B
aopyrom ropoge, 7o B Hopocubupcke Ha dpupme «CTaHKM -
PTM» Beinu BeinonHeHsl cnegyowmne paboTol.

1. npopaboTka anropuTMoOB paboThl CYLUECTBYIOLLIEro CTaH-

Ka:
2. nonbop M aganTauuAa MaremaTudeckoro obecnedyeHus
(ogHOW 13 ToKapHbeIx Bepcuin) YUITY mog. 2P22;

3. paapaboTka anropUMTMoB paboTel KOHTpONNepa anekT-
pDEETﬂMETHHH CTdHKA,

4. pa3paboTka ¥ M3roTOBNEHWEe KOHTPONNepa anekTrpoae-
TOMAaTHUKEW CTaHKA,
D. pazpaboTka cxem 3INeKTPUYeCcKUX NPpUHUWMNWaNbHbIX

CTAHKA;

6. pa3paboTka cxem 3nekKTpuYdeckKnx coeguHeHuin K Tab-
Nyl M3mMeHeHWA CYLEeCTBYHLWEero 3n. MoHTaxa,;

7. nepepaboTka aKkcnnyaTauyMoHHOW A0KYMEeHTAaLMKW Ha cTa-
HOK, BKNKOYasa pyKOBOACTBO oneparopa;

8. narotoenenue YUYI1Y mon. 2P22-H;

Y. U3rOTOBNEHWE BCEX MIYTOB ANA NepemMoHTaMa.

Heckonbko nogpobHee 0 HEKOTOPLIX M3 BhilUenepeYyuncneH-
HblX paboTt, B npouecce agantTauny TOKapHOW BEpCHMW MaTe-
MaTudeckoro obecnedveHua ana YYI1Y ©bina Heckoneko Mo-

avduvuMpoBadHa U YacTb anropuTma camoguarHocTUKW, YTo
NO3BONUNO MCKNYUTE M3 YYl1Y Heuncnoneayemeie DNoku:

SB 976 - ceA3b ¢ 3BM BhICLWErD paHra,
SB 775 - cBR3b ¢ KHMIJ, xo18 3Toro moxHoO beino bel o-

DUTLCA yCTaHOBKOW KoHTponnepa L/70, KOTopelWM, HApAAY C
obecne4yeHMem BO3IMOMHOCTKH CHMTLIBAHWA M 3anuMcK ynpas-
NAKLLKMX NpOrpaMm Ha 3NeKTPOHHbIe KapTpuaxn K64 (em-
kocTb 64 kbanTa ~4000 kagpoB) M K256 (emrocTe 256 KbanT

~ 16000 kagpoB), UMUTUPYET OTBETHBIE CUrHanbl guarHoc-
Tk SB 976, 465, 775, 4TOo camo no cebe yBenM4MBaeT Ha-
OEXHOCTE CUMCTEMBI, XOTA Dbl 3ac4eT yMeHbLUeHWA Konu4e-
CTBA KOHTAKTHBIX cOoeflMHEHWW. HO 3akKaz4yMK orpaHu4Yuncs
TONBKO PEXMMOM CYWUTLIBAHWA YNPaBnNALWWX NporpamMmm c
KapTpuoxa JRb4 4yepez oB 466 M 3anvcK ynpaenAKLWKMX
nporpamMm B KapTpUOX C NepcoHanbHOro KOMNbIOTEPAa, YTO W
DEINO BLINOMHEHOD.

,ﬂ,]’lﬂ JaMeHbl lUTATHONO KOHTPpONnepa anekTpoaBTOMaTHUEN

PEAS bbin pa3paboTtad U W3rotoeneH KoHtponnep K3A1-1

Ne 1 (22) 2004
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| ._t.::y{;' . Ha base JINC «Altera». KoHtponnep umeer 60
B Lk i L I

Rt NMCKPETHBIX ONTOPAa3BA3aHHbIX BXOOOB Hanpaxe- -

HUeM 24 B 1 50 AUCKPETHBIX penenHbIX BbIXOOOoB,

BeixogHoW ToK kommyTauun go 10A HanpsaxeHu-

em go 220B8. AnroputM paboTel KOHTpONnepa 3a-
nucelBaeTca (nporpammupyetca) B [ TG «Alterax»
M MOXET DbITE ONepaTUBHO MaMmeHeH. | abapuTHbie
pasMmepsl KoHTponnepa 400x300 M.

locne BLINONHEHWA BbilEeNnepeYynCeHHbIX
paboT, BOCCTAHOBNEHWA paboTocnocobHOCTK

aNeKTpoONpMBOAOE Nogay v WnwHoens, AoCcTae-
KM KOMNNEKTYIOWMX Ha npegnpuatve paboTel No
ycraHoeke YUYITY, nogknioYeHnio KOHTPONNepos
M ANeKTPOMOHTaXHbIe paboTkl 3aHANKW 4 CMEHbI.
B Te4yeHWe cnegyrowmx 5 cMeH bDeiny npoeege-
Hbl NyCKOo-HanagodHeie paboTel W coa4Ya cTaHKa
Mo Harpy3koW Ha geTtanu. 3TUM cambiM Dbinu
BLINOMHEeHL! BCe YyCNOBWA, NOCTaBNeHHkIe 3aKaa-
YMKOM (pHc 1).

MianoxeHHas B 3TOW cTaTee opradM3aums
paboT Nno ModepHW3auuMK TOKapHOro nNonyaeTo-
maTta 1/40P®4 beina npumeHeHa HoBoCcHDUpC-
Kow cpupmon «Ctankm PTM» 1 npy BeINONHEHKMI

NPOeKTOB MOAepHWIalkikh NO CTdHkaM MOL.
1N7560®3, 1M756@3, @MN17MH, ®N27MH,
1E512MNP21 v gp. (cM. BeD. cant www.chpu.ru).

Puc. 1. ToxapHuii nonyaetTomart mogenn 1740 P® nocne mogepHuaauunm

OieHKa COCTOSHHA CTAHOYHOID NapKa
dBTOPEMUOHTROTO NPCANPAATAS

A. H. KOPOTKOB, npocheccop, dokmop mexH. Hayk, Kyal'TY,

H. B. MTPOTACEHA, zam. 2eH. dupexkmopa OAO «lMepebii Kemepoeckuli asmopeMOHMHLIU 3a800»,
2. Kemepoeo

[IpOW3BOACTBOM METannopexylero obopyaoeaHua 3aHu- [vHaMMKa MaMeHeHWA BO3PAacTHOW CTPYKTYPEI M YWCNEeH-

MAKTCA B HacToswee sBpems nopsgka 35 ctpad mupa. MNpr HocTW napka mertannoobpabartbiBawwero obopyoosaHus B
atom okono 70% ecero npow3eogcetea B 2001 r. npuxogunoce  NpoMbilWwneHHocTH Pocckn 3a 5 U 10-NneTHUK Nepuog CooTBEeT-

Ha Takue cTpadbl, Kak AnoHua, lepmanna, Mtanuwa, CLUA v cTBEHHO oTpaxeHsl B Tatn. 1 [1].

KHF. 9T e cTpaHbl BXOOQAT B NEPBYD NATEpPKY noTpebuTe- [aHHbIe Tabn.1 NOKa3bIBakT, 4To 00Laa YUCNEHHOCTEL Nap-
nen metannoobpabarteiBawwero obopyooeaHua. POCCMA B KA CTAHKOB B NPOMBIWLNEHHOCTH FPoccuK 3a 10 neT cokpaTu-
2001 r. 3aHMmana 22-e MecTO NO NPOUIBOACTBY M 27-2 N0 No-  nack Ha 29 %, B MAWWWHOCTPOEHWK - Ha 25 Y%, a B CTaHKOCTpPO-
TpebneHnio gaHHoro obopyaoeanws [1] (ans cpaeHenna: CCCP uteneHol otpacnu - Ha 20%. Hapagy ¢ aTum, npocnexnBaeT-
B 1990r. zaHuman 3-e MecTo No NPoOM3BOACTBY METANNOPEeXKY-  CH OTYETNUBAA TeHOeHUWA 0DLEero cTapeHus Nnapka ocTaBLnX-
ero obopyooeaHua [£]). cA crankos. Tak k 2002 r. npuMmepHO NONOBUHA BCEX CTAHKOB

npeocaonena pybex bonee, 4yem
Tabnuua 1 54_1 nethet akcnnyaraumm.

’ Hﬂp‘H CTAHKOB, BoapacTHoif cocTas B % ObLee cCOCTOAHUE IKOHOMMKM
ThIC. ’HT}’E CTPaHbl U CNOXUBLLAACA CUTYaLWA

OTpaciib 1997 1. 2002 r. B CTAHKOCTPOEHWM HECOMHEHHO
19921 | 20021 | mo10 | 11-20 |ceeimme | mo10 | 11-20 |ceeume | CKasbiBaloTCA Ha paboTe Kaxaoro

il e 5 M A e T OTAENBHOro NPeanpPUATHA WU, B Ya-

Mpo Ty CTHOCTH, Ha (DYHKUMOHWMPOBaHWK
ero ctaHodHoro napka. lNonsiTa-

Poccun aHanNW3npoBaTh CerogHaLHes co-
CTPOEHHE - «llepebin KeMepoBCKWWA aBToOpe-

CrankocTpoe- 105 | 346 38.7 .~ MOHTHBbIA 3aBoa» («KAP3-1»),
HHE £]E|: T.H. "' - MIMER B BWAY, HTO 370 THUNHUYHBIW

8




MOOEPHU3ALIUS OGOPYIIOBAHUA

3aB0f OaHHOro Npoduna M ero COCTOAHWME afeKBaTHO B Le-
NOM NOMNOXKEHWKD APYIrMX aBTOPEMOHTHLIX NPEanPUATHIA U Ma-
LUMHOCTPOUTENBHBIX 38aBOJ0B.

[ lpy obliem kKonudyecTee cTaHkoB Ha «KAP3-1» B 250 egu-

HWL OHW pacnpenensTca No CTeneHn YyHMBepcanbHOCTH U Tex-
HUYeCcKoMY YPOBHIO, cnegywm obpasom (cm. Tabn.2).

ABTOMATEI,
[1I/ABTOMATEI

To ectb, bonee /0% Bcex CTAHKOB OTHOCHATCHA K Knaccy
YHWBEpCcaneHblX, a cTaHkoe ¢ YlY, oTpaxaklwmx cCOOTBETCTEBME
COBpeMeHHOMY YPOBHKD NPOM3BOOCTEA, B HANWYWMK TONBKO OKO-

no 10 %.
YcpeaHeHHbIe CPOKK NyCcKa B aKkcnnyaTtaunio, cpegHue cpo-

K paboTbl nepeYyncneHHbIXx Buaos obopyaoBaHWa, a Takke
BCEX CTAHKOB B UeNnom npeacrasnexsl 8 Tabn. 3.

¥c¢ CHHAaA "
ESPWAVE S Cpennnn
Bikii IaTa BBOJA POk
0DOpYIOBAHMA | b o IKCTUTYATAIHH
P IJKCILTVATALIHIO,

CTAHKORB, TOJI

IOl
CTaHKH .

ABTOMATEI,
oyt | 197
Cranxu ¢ UITY 1989 14
CrienHansHBIE, o i
CITeHATH3NPOBAHHEIE B 19

lTabnuyHele OaHHBIE NOOTEEPMOAKT OTMEYeHHY paHee

TeHgeHuuo obllero ctapeHMa napka cTaHkoe. B gaHHom cny-
Yyae cpedHWK CpOK 3kcnnyaTtauuu BCeX CTAHKOB HAa 3aBofe
npeeelwaet 20 neT, a cpegHW CPpoK paboTel OCHOBHOW rpyn-
Nbl 3a0eWCTBOBAHHLIX CTAHKOB (YHWBEpCcanbHbIX) Npubnuxa-
etca kK 30 rogam.

Y cpeaHeHHas
HaTa BROI4 B

FRCILTYATALl D
BCCX CTAHKOB,
ron

1951 22

Cpennas

OBPABOTKA METANNOB

Cm

13-3a cHKeHWA obllero obbema 3aka3oB W BeINONHAEMbIX
paboT (no oTHoweHWD K 1990 r.), a Tawke npobnem ¢ pemMoH-
TOM yCcTapeewero obopynoBaHna 4acTe Napka cTaHkos (24%)

B HacToslee BpeMs BooDLWE BbiBEOeHA M3 3KCNNyaTaumm W
aaKkoHcepsupoBaHa. [ona 3aKoHCEpPBUPOBAHHbLIX CTAHKOB B

CTpYKType obopyOooBaHWA pasnuyHblX BUOOB W CPEaHWA CPOK
BEBOOd MX B SKCTNYaTtalnid OTpa-
Tabnuua 2 WeHbl B Tabn.4.

IlaHHBIe TAabN.4 NoKa3LIBAKT,
4TO NONOBKMHA cTaHKoR ¢ YHI1Y

bonblwe NonoBWHEI AaBTOMATOB W
N/aBTOMaTOB B HACTOALLEE Bpe-
MHA HE 3a0eMCTBOBaHbl. 3TO, BM-
Onmo, Ccnegctene CHUXeHWHA
VDOBHA pellaemMbiX Ha 3aBode TeXHONOrMYeckKkux 3agad, a Tak-

e pesyneTaT Kagpoekix Nnpobnem B obCcnyXMBaHWUKM 3TUX CNOX-
HbIX pa3HoBMOHOCTE obopyaoBaHMs.
BONbLWAA 4YacTek OCTABLWMWXCH B JKCITYaTal, HE 3dK0OH-

CEPBUPOBAHHBLIX CTAHKOB W3-3a OANWUTEenbLHOW 3KcnnyaTtauui
MMEET K HacToAlWeMy BpeMeHn paa AedeKkToB ¥ NonoMOK.
AHanu3 HanNU4YMAa Tex UNKU KWHbIX gedeKToB U NONoMOoK Mo

rpynnam cTaHKoB NpeacTaeneH B
Tabn.s.

Y13 Tabn.o BUWOAHO, 4TO OCHOB-
HOW nepeveHb AedheKkToB UMeeT
TUNWYHBIW XapakTep W NOBTOpPA-
eTCHA B Pa3HbiX rpynnax CTaHKoB
(M3AHOC WecTepHeW, WKWBOB,
peMHel, NoALWWNHWKOB, Hanpae-
NAKLWWX KW Np.). HacTe aTux ge-
heKTORB 3aB0od B COCTOAHWM YCT-
PdHMTE CaM W 3aHMMaeTCH 3T
B X04e nnaHoeo-npegynpeau-
TellbRblA PEMORTOB W PEMOHTHO-

BOCCTAHOBUTENBHBIX FIEIﬁEIT.
Hpyryio 4acTe, Kak npaemno,

CNOXHBIX OBEeKTOBR Takux, Kak
PEMOHT M BOCCTaHOBNEHWE Ha-
NPasNALWKMX, WNWHOENbHLIX Y3-

CrnemHanbHEIE,
CIICHHAJIH3HPOBAHHBIC

Tabnuua 3
CpeaHui
CPOK
JKCILTYATAL

HH BCCX
CTAHKOB

Noe, rMApaenyKkK YCTPpaHWTeE HENOCPEeOCTBEHHO Ha 3aBOAE A0C-
TATOYHO 3aTPYOHWTENBHO, 30eCk CKa3biBAETCA OTCYTCTBUE He-
0DXOQWMMOro Ana 3Tix uenen cneunansHoro obopygoBaHnA, Boil-

COKOKBaNMM@UUWPOBaHHLIX CneynanucToB COOTBETCTEBYHOLLETND

npohuna 1M pa3paboTaHHbIX TEXHONOMKWA peMoHTa, aganTupo-
BAHHBIX K KOHKPETHBIM 3aBOACKMM YCNOBMAM M OCODEHHOCTAM.

FPelnTe npobnemy nononHe-
HUA U MOOepHW3aUWKW napka
CTaHKOB NyTeM NOKYMNKW HOBOIO

oDopyooBaHWA B HYXHOM KONMU-

Tabnuua 4

nara | CpelHHA CpOK

Bupn Kon-go % BBOJIA B BBOJIA B ~ YecTee bbino bl Hanbonee npa-
000pYI0BaHHA | 3aKOHCEPBHPO - | 3AKOHCEPBHPO - | IKCIUTYATALIHIO | SKCIUIYATALIHIO BUNBHO W NOTMYHO, HO ANA Donk-
BAHHBIX BAHHEIX 3AKOHCEPBHPO - | OCTABIIHXCH LUMHCTBA MalUMHOCTPOUTENBHBIX

CTAHKOEB, IIIT CTdHRKORB

CTaHKN
HHBEDCAIBHBIE I

28

16

ABTOMATHI, 18 60

1/aBTOMATE

CHenHansHEIE,

CIEIHATH3HPO - 3 13
BaHHBIC

BAHHBIX
CTAHKOB,

1977

NpeanpuaTHA B CEroaHALLHWUX YC-
NOBWAX STO TPYORHO DEANTM30BdTh.
[1na nogoepxaHua NnpeanpuaTHS
Ha «NNaBy» W BbLINOMHEHWS UM
CTOALWKWX NPOU3BOOACTBEHHBIX 3a-

0a4y OCTaeTCA peanbHbIM, rnae-
HelM obpazom, NyTe peMOoHTa W
BOCCTAHOBMNEHWA MMEIOLWEerocs
NapKka CTaHKOB.

llpoBegeHHBIM HA NpUMepe
saeoga «KAP3-1» aHanws3 noka-
3bLIBAET, YTO DonNbWaA 4YacThk

paboYHx

rod CITdHKOB, 'O

1983

Ne 1 (22) 2004 Q
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Con

| pvrirna CTAHKOB

- H3HOC H IIOJIOMEKA IIECTEPEH,

- H3HOC MOIIIHITHHKOB,

- H3HOC IIKHBOBE,

- H3HOC H MOPBIB PEMHEH,

- H3HOC X0J0BBIX BHHTOB H T'aek,
- TIOJIOMEKA CTOINOPHBIX KOJIen

- H3HOC H NOJOMKA IIECTEPEH,
- W3HOC TOOIITHITHHKOB,

- H3HOC PEMHEH
- A3HOC NOJIIHITHHKOB,

CTaHKH TOKapHEIE

CBepIHIBHEIE

dpes3epHBIC
- H3HOC TMKHBOB H PEMHEM,

- H3HOC HAIIpaBJIIAHMIIHX CTO/I4

CTpOraibHBIE
H MPOTAXKHEIE

- H3HOC HANPABISHOINIHX
- H3HOC Ha BTYJIKaX,

- . M3HOC TIOJINIHITHUKOB,
- H3HOC I'HIpPaBIHKH,

- H3HOC POJIHKOB,
- H3HOC XOJIOBLIX BHHTOB,
- H3HOC MIeCTeEpeH

3ybomonbexHBIE H
3y00(pe3epHEIe

[HImrdoBaTLHEIE
- H3HOC HAMpaBIAKIIHX CTOJIA.

B HacTosILLEee BpEMS Ha HEKOTOPbIX MaLMHOCTPOUTENbHbIX

npeanpuaTHAX POCCHUM COXpaHWNWCe B KCnnyaTaunu ToKap-
Hble cTadkn ¢ YIY mogenu ©1-23 nponasoactea PpyH3eHC-

KOMo cTaHkocTpouTensHoro 3asoga B80-x-90-x rogoe BeINYCKA.

CTaHOK TOKapHO-BUHTOPE3HLIM LEeHTPOBOW chneyuvansHbIn
C YMCNOBBIM NpOrpamMHbIM ynpaeneduem mogenu @1 -23 npeg-
Ha3Ha4YeH ANSA BeINONHEHWA B NONYyaBTOMaTHUYECKOM LUMKNE No

nporpaMme pasHoobpa3sHelX ToKapHbIX paboT, B OCHOBHOM, NpW
obpaboTke getanein Tvna Ten BpalleHnsa Co CTyneH4YaTbiM N
KDWUBOMNWUHEHHLIM NpodunemM pasnUuYHON CNOXHOCTM U pe3sbon.

KpaTkne TexHW4YecKkne gaHHble:

— HaumbonblWWA gWameTp yCcTaHaBMMBaeMOro

M3nenua Hag CTaHUHOW, MM -
— Hawbonewwin avameTp obpabarTeiBaemMoro
M3aenia Hal CyTnnoprom, M -
— KONWYecTBO U3Oenuk B NOBORPOTHOM

pesldefeprdiene - b
— Npegent! CKopocTen NpogoneHeIX U nonepe--

HbIX pabouynx nepemelleHnid cynnopta, MM/MmuHd — ot 5 go 2400

— BWO NpUueoda MaBHoro ABviAaeniiA — EIEHHJ{{JIJHHI:IFI JINerTpO-

neurarens mMowHocTeo 11 KBT ¢ WecTUCKOpPOCTHOW KOPODKOM
ckopocTel W wnuHaensHow Babkow, obecneynBakowen Tpu

nuanasoHa YacToThl BpalleHua LINMHOEens.
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PazgoBHIHOCTE NeheKTOR M MOJIOMOK

- H3HOC MIecTepeH B KOpOOKE 1mojiad,

- H3HOC THAPABIHKH (CATBHHKH, HACOCHI),

- M3HOC THOPABIHKH (HACOCH], MAaHKETEI, CATTbLHHKH ),

MOAEDHH3aUNS TOKapHOTO CTanka ¢ YNY mopeaw OT-23

B. B. XO4bIPEB, 2naeHbili uHxeHep Q00 «Cmanku FPTMb»,

MOOEPHU3ALIWA OBOPYAOBAHWUA

Tabnuua ©  cTadHkoB Ha CeroAHAWHWA OeHb M3-32

ONWTENbHOW 3KcnnyaTtaumn Tpebyer B
TOW MMM MHOW Mepe pemMoHTa. B cno-

HUBLUMXCH YCNOBUAX NpeanpyuATHE Bbl-
HY¥OEeHO Camo 3aHMMaTLCA PEMOHTHO-
BOCCTAHOBUTENbBHBIMKW paboTami.

YacTe 3TUX paboT, B CUNY OTMEYEHHbIX
NPpUYKMH, NpeanpuaTHe CaMoCTOATEeNb-
HO BBINOMHWUTE HE MOXeT. M 3T0 0bBCTOo-

ATENBCTBO CBOWMCTEEHHD HEe TONbKO
«KAP3-1», HO 1 Apyrum 3asogam. | lo-

aTomy Bbino Bl LenecoobpasHbIM CO-
3NaBaTh HEKWE LUEeHTPbl N0 PEMOHTY
CTaHKOB, e npogeccMoHaneHo U Ha
BLICOKOM YpOBHE npoBoavnw bkl pe-
MOHT BbICOKOTOUYHBIX M OTBETCTEEHHbIX
Y3NOB W Agetanen MeTannopexyLlero

oBbopyaosaHua [3].

INluTepaTtypa
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ga A.C.- M.: Mag-eo MI'TY um. H.3. bay-
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ataunim CTAHOYHOro Napka B COBPEMEHHbBIX

ycnoeuax [/ Obpabotka metannog, 2003,

—— MNoZ, c. 4-6.

2. Hosocubupck

MexaHM4yeckas YacTh aTUX CTAHKOB KOHCTPYKTWUBHO WOEH-
TUYHa cTaHkam mogenn 16K20, HO aneKTpoaBTOMaTUKa 3Ha-
YUTENLHO OTNWYAETCA OT POCCUMMCKKMX CTAHKOB 3TOro Knacca ,
4yTO BCeraa bbino xapakTepHo ANA CTaHKOB PPYH3EHCKOro CTaH-
KO3aeoga.

CTaHoK ocHaleH cuctemon YlY 2P32M (cToeYyHEIn BapW-
aHT) K 3NeKTPonNpUBO4aMKM NOCTOAHHOIO ToKa Tuna bF I, B Ka-

YyecTBe AaT4MKOB NONOXEHUA MCNONB3YINTCA NUHENHBLIE MHAOYK-

TocuHbl THna AJTH-250.

UacTteie oTkasel CHITY 2P32M W3-3a KOHCTPYKTUBHLIX HEe-
[OCTATKOER, 8 Takke «(PU3UYECcKOro cTapeHus» 3NeMeHTHOM
Basbl npueeno K Tomy, 4To pabotate Ha 3TUX CTaHKax cTano

HEBO3IMOXHO.

B 1O e BpeMs, MexaHwKa CTaHKoB He TpebyeTt gaxe cpef-
Hero pemoHTa. [loaTomy 3aKas4ynMkom DeINO NPUHATO pelleHne
MOOEPHWM3WPOoBaTE CTaHkK ©T-23 € uensio NOBLILLEHWA HaOeX-

HOCTK UX paboThl.
AcnonHuTenem COBMECTHO C TEXHWYEeCKMMK cnyxbamn 3a-

Kasdyuka no noroeopy 6einn paspaboTtaHbl.cnegyowpwe Tpebo-
BAHWMA MOOEpPHW3aUMKM cTadkos P[-23:

- COXpaHuTb 0DLLY KOMNOHOBKY cTaHka @1-23, T.e. CTO-
e9yHbl BapwaHT ucnonHexdna CYITY;

- NPOBECTKH MOASPDHW3IAUWMK Ha MECTe, 1.e. De3 AeMOoHTaXa
CTaHKA,




HOBGLIE MATEPUANDI

- obecnedynTe CHITY 3anacHeIMKM YacTAMKM, NPOW3BOOALLM-
MWUCH B POCCHW U UMETL rapaHTUHbLIN CPOK HEe MmeHee 1 roga;

- 3aMEHWUTE MOTOCYMTLIBAKOLWMWE YCTPOWNCTBA Ha 3NeKTPOH-
Hble KapTpWUO¥W,;

- MakCHMalbHO COXDaHWTE DECKOHTAKTHBIE KOMMNOHEeHTHI
INeKTPOaBTOMATUKMW
CTAHKOB;

- COXPaHWUTE B Ka4e-
CTBE OaTHYUKOB NONoxe-

HWA MO OCAM X, Z NUHEeN-
Hbl e MHOYKTOCHHBI
THATTH.
HOBOCHMDWpCKAaH
dhupma «CtaHku PTM»
pazpaboTana npoekT
MOOepHWM3auMK CTaHKa
©1-23, B KOTOPOM B Ka-
qyectee CHIY Bbina npu-

MeHEHRd MOOEPHWINPO-
BaHHAa®A cuctema 4Ylly

Puc.1. 3nekTpoHHbIA KapTpuax JK64

2L42-65-09H-TOKapHBIN BAPWUaHT.
BLibop cuctemel YlY 2C42-65 obycnoeneH TeMm, 4TO OHa

BbINYCKAETCH B HACTOALLEE BPpEMSA CEPUIHHO, A0OCTATOMHO YO006-
Ha B akcnnyaTtauyuu, uayyYeHa obcnyMBakwmmMm nepcoHanom,
obecnedyeHa rpynnossiMm 3ull.

B MOAepHW3WPOBAHHOW CUCTEME BbIYMCNIWMTENbLHAaA YacTh,
BY, BlK, BOCW 3sameHeHbl Ha koHTponnepwl [060.2, 152.1,

049.4 (bonee nogpofHO TEXHWYECKWME XapaKTEepPWCTMKN KOH-
TpoOnnepoe onWcaHkl Ha canTe www.chpu.ru)

HaOexHOCTE CUCTEMEI NOocCne ModepHW3aUWUK 3ac4HeT nNpu-
MeHeHWA koHTponnepos U60.2, [152.1, 149.4 cTana cpaeHW-

Ma C HaOeXHOCTbI MMNOPTHBIX YU[TY.
JanuTtka ¥ OUWMPOBKA NUHEWHBLIX MHOYKTOCWMHOB OCYLLUe-
CTBNEeHa Yepes DNokM perynatopa ToKa M BNoK yCUNUTENH CUr-

Hana uHaykTocuHa ot YHIY 2042-65-09H.

Cv
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B KkayecTBe ‘j,"ETFJﬂIEI CTEBd BBOOa TEXHONONMNMYeCKKuX NnporpamMm
B YUY 2042-65-09H DEIN NpUMEHEH 3NeKTPOHHBIN KapTpWuax
Tuna JK-64 (pwuc.1), npeactasnawowmnid cobol yCTPOMCTBO B
BMOe nnatel HEDONBLIOrO pasmMepa G 3NeKTPOHHOW NamMATbID
obbemMmomMm 64 - 256 KbauT.

VicxogHaa ynpaenawwas nporpamma, cocTaeneHHas Ha
nepcoHaneHOM KOMNBHITEPE, 3aNUCEIBAESTCH B KApTPUOXK M3
(baMna 4Yepes nnaty nporpammMmaTtopa, ycTaHaBnuBaemylo Ha
WwuHy ISA IBM noboro padra ot 286-ro v Beilwe. B oguH KapT-

PUOAX MOMHO 3anucaTtb OOHY WNW HECKONBKO YNpaBnsHLWmMX
nporpamm. 3anucaHHblM KapTPUIK NEPEHOCUTCA Ha CTAHOK W

NPUCOEONHACSTCA K ETE]I—I,[IEF}THDIFI rnriarme ﬂJGTﬂEUﬁHTbIE-EFDLIJ,E‘I'D
yCTpoOWCTBa. HMKakux nepenenok (AononHeEHMH) B MOOEPHM-
aupyemMblx cTaHkax ©T-23 He TpebyeTcs.

MMocne fetansHoro May4eHus KOHCTPYKUWKM CTaHKa, Cylle-
CTBYHILLUWMX CXEM 3NEKTPOABTOMaTHKHM, cnocoboB PErNYINpoOBda-

HUA OBMKEHWA pabodux OpraHoB, CMeHbl MHCTPYMEeHTa Deino
BbibpaHo [1IMO 13-02 ot YUIY 2Y22 TokapHoro ctaHka KT

14111 npouasoacTea CpeaHeBOMKCKOro CTAaHKO3aBoada , Kak
Da3oBo0e, NpK 3TOM BCE (DYHKLUWKW NO CMEHE MHCTPYMEHTa, CMe-
He AWana30HOB CKOPOCTEN BpalleHMa WnWHAens, Bnokupoe-

KM W ap. beinu nepegadel YYIY. MNyTém nogbopa napametpoe
OTPErynMpoBaH KOHTYP NO NONOXEeHUHD .
[ 1py BEINONHEHWW NPOEKTHLIX paboT pa3paboTaHbl CxemMbl

SNEeKTPUYECKMe NPUHUKMNWAaNbBHBIE, CXeMbl coeuHeHunn, Tab-
nvua AopaboToK anekTpoMoHTaXa, nepepaboraHa akcnnya-

TauWoHHaa gokymeHtauma. [o npegcraeneHHoOW AOKYMEHTa-
LA G Ta M VicnonHuTens Nponseelienbl aNeKTPOMOHTaXHbIS
paboThl M OCYLUECTBNEH 3anyck ctaHka ®T-23 B aKkcnnyara-
LLHHO.

Pupma 000 «CraHkn PTM» B TeyeHue nocrnegHuMx 3-x

NeT BbLINONHAST BECbk KOMNNekc paboT no moaepHU3auum
cTaHkoe ¢ 4HllY u B gaHHom cny4ae paboTel N0 MOgepHW3a-
UK cTadkoe @T-23 B Hayane 2004 rona BNy BRINONHEHL! B

NoNHOM obreme.

BONCTBA AOMBHHOTO 4Yryna

I0GAE JAGKTPOWAGKOBOIO nepennagd
(GooDmenwe 1)

B. K. ACGAHACLEB, akademuk PAEH, npocheccop, dokmop mexH. Hayk,

M. B. lTOMOBA, doueHm, kaHO. mexH. HaykK,

B. B. HEBOTAPEB, cmydenm, CublrMY, 2. Hoeoky3sHeuk,

B. . MU YK, naypeam lNoc. lpemuu CCCP 8 obnacmu Hayku U mexHukKu,

I. E. TPOMOB, zeHn. dupexmop OAO «HU3», 2. Hoeocubupck

VianoeHHoe paHee B [1] N03BONAET CYUTATE, YTO NPedernk-
HEIW JOMEHHLIN YYryH BNONHE MOXET DbiTe CAMOCTOATENEHEIM

MaTepvanoMm mMHoroueneeoro HasHa4deHus. Kak M y BCAKOro
W3y4aemoro HoBOro MaTtepuana, y Hero MMerTca pasnuyHble

CKpbITbie OCODEHHOCTW, KOTOpPbLIe HeobxooumMo W3y4aTb Ans
nony4yeHus Tpebyemelx cCBOWCTE. | lpexae Bcero 3To KacaeTcs
UeMeHTTA, I':EIITEFIJ:IIT'I NONHOCTED 3aMEHWMN B AOMEHHOM 4YYyTYy-
He rpaduT.

[ l0 BCEW BEPOATHOCTK, HE NepBblx atardx OCBOESHWA 0O-
MEHHOro YyryHa bes eelgeneHui rpadmnta Hemne3a NonHOCTBID
ACKNOYaTe NerMpoBaHue, T. K. 3T0 B 3Ha4YUTENLHOW Mepe 3aT-

pDYyOHAET TexHonorudeckue pazpaboTkM No yMeHbLUIEHMIO

0DBLEMHOW OONKW HENErMPOBaHHOIO LEMeHTUTAa. B CBA3K C 3TUM

HWXE NPUBOOATCA pPe3ynbTaThl NO M3YYEeHWHO HU3KONErpoBaH-
HOro AOMEHHOro 4yryHa Dea seigeneHuy rpagpura. Takow 4vy-
YH Nnony4YeH B ycnoeuax HoBocMBMpCKOro MHCTPYMEHTaNbHO-

ro 3aeoga 1 UMeeT XMMWYeCcKui cocTage, NpuBedeHHbIn B Tab-
nuue. AHanu3aupya M3MeHeHHA XMMUYeCcKoro cocTaBa, MOXHO
OTMETWTL, YTO INEKTPOLWNAKOBLIA Nepennas B HENPOMbITOM

ne4yuw, rae paHee nepennaensnace ctans PEMS, noasonwun
yHacnegoBaTh HebonblwWe Konv4ecTea Xxpoma, BaHagusl, Mo-
nuboeHa U eonepama. ApyriMiM cnoBamm, MOXHO CKasaTh,

4YTO C NOMOLWLI anekTpownakoeoro nepennaea (3LWIMN) nony-

(lpodonxeHue Ha 14 cmp.)

Ne 1 (22) 2004

11



HanpaesneHus pa3suTUA MalLMHOCTPOEHHS

MalWHOCTPOUTENbHOE

kﬂMIM exc”um m exﬂoﬁ o a‘{M 000pyA0BaHKE:
KOMNACKCHAA UHDOPMAYUA =+ X" rowverryoune
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cumMnosuym ' G ospasoTKA METANNOE O

TPAHCABUATCKHE HE®TETA3O0NOPOBOJBbI

MeXIYHAPOAHBLIA CHMOO3HYM

IKOJOI'NMHECKHE NNPOBJJIEMbBbI H TEXHOI'EHHASN BE3OINIACHOCTD
CTPOHUTEJBCTBA H DQKCHJIYATAIIMH HE®PTETA3ZOINIPOBOI0B

1-6 asrycma 2004 r., Upkymck, Poccus

C 1 no 6 aerycta 2004 roga B r. WMpkytcke npoBoguTca BawHbld ana Cubupckoro
(pegepanbHoro okpyra MexayHapoaHbli cUMMO3nMyMm «3konormyeckme npobnembl W TexHoreHHas
Ge3onacHOCTL CTPOUTENBCTBA U 3KCNNyaTaumMu HedTerasaonposogoBy.

Cumnosnym Oyaet npoxoauTk B [MpubaikanbCKoM pervoHe, rge nnaHupyeTcs WMHTEHCUBHOE
CTPOMTENBLCTBO MarucTtpanbHbiX HedTerasonpoBoAoB C BbIXOAOM B A3MaTCKo-TuXooKeaHCKue

CTpaHbl, 4TO O0D0ycnasnWBaeT WHTEPEC pervoHanbHblX aaMWUHWCTPAUWA, MNPOWM3BOACTEEHHbLIX W
(DMHaHCOBLIX OpraHn3auuvin BBuay cBoer DoNbLUOW CTpaTerMyeckon 3Ha4YMMOCTH.

Liene cMMNO3nyMa — KOMMnekcHoe obcy:xaeHwe BONpOCOB, CBA3aHHLIX CO CTPOWUTENLCTBOM M
akonornyeckn BeaonacHoW aKcnnyatauven HedTerasoBbix Komnnekcoe Cubupu, OansHero BocToka
M KpanHero Ceeepa Poccuu.

Bo Bpems paboTel cumMnosmyma nnaHvpyetcs yudpeauTk MexayHapoaHyilo Accoumnaumio
« TpaHcasuarTckue HedTerasonpoBoabl», HeobXoAMMOCTE CO3OaHUS KOTOPOW Bbi3BaHa pasBUTUEM

TPaHCNOPTHOW WHMPAacTpyKTypbel CUMOMPK Kak OOHOrMo W3 NPUOPMTETHBIX HanpaBneHWW peanu3auum

CTtpartervn 3koHomudeckoro passutua Cubupu, yTeepxaeHHoW [lpasutensctBoM PoccUCKON
Pepnepaumnn.

B opranusauum v npoBefeHunM CUMMMoO3vyma NPUHMMAIOT yyacTue HedTerasogobbiBalolme w

nepepabarbiBaoe npeanpuaTia, bMHaHCOBO-KpeAWTHbIe yYpexaeHus, cneuuanuctel B obnacTtu
3KOnoruy u3 Poccun, Kutasa, AinoHuu, [ epmadum, CnoeeHun, JkBagopa, MNMepy, KyseiTa u gp.

OCHOBHBIE TEMDI

e« JKOnoru4yeckas U TexHoreHHana 6e3onacHOCTE CTPOMTENLCTBA M 3KCNNyaTauum Tpybonposoaos

e HOBble TEXHONOrMW NpU CTpPOUTENnbLCTBE HedTeraszonpoBo4oB, METOoAbl U CPEeacTBa 3allMTbl
TpyOONpoBO4OE W TeXHONorm4yeckoro obopynoBaHuAa OT KOppPOo3uu

e TexHonorvi W obopygoeaHue ONA pPeMOHTA WM YNPOYHEHUs WUMNOPTOo3amMellarolmMX 3anacHbIX
YyacTeu CTPpOUTENLHOW TEXHUKKM, HedTe- U razogobbieaollero obopynosaHus

e Pa3paboTka HOBLIX 3JKOMOTUYECKM YWCTBIX W 3IKOHOMMYECKHM 3MEEKTUBHLIX CBapOYHbIX
TexHonormm n obopygoBaHua AnNA cTpouTenbcTBa Tpybonposoaos

e HKOMMNbLITEPHBIE W MHPOPMAaUWUOHHbIE TEXHOMOMMKM Kak WHCTPYMEHT KOHTPONS W MOBbILUEHWSA
ahpeKTUBHOCTU ynpaeneHus obbekTtaMu HedTaHOM 1 ra3oBo oTpacnei

e [exHonorMM MOHMTOPWMHra W OUEHKM pecypca 3kcnnyatauuw TpybonpoBogoB Ha 6Gase
COBpEeMeHHbIX CpeacTB AedeKTOCKONMKM U METO4OB HepaspyLllakLLero KOHTpons

OCHOBHbIE CPOKMW

no 1 man 2004 r. I lopaya 3asaBKKW Ha y4acTue B CUMNO3UyMe W TE3WUCOB (Ha PYCCKOM M
AHIMWWUCKOM A3bIKax)

Ao 1 nwoHA 2004 r, Paccbkinka sBToporo MHopMauWoHHOro cooblleHun
6 aerycTta 2004 r. | lpegocTaeneHne goknagoe Ana nybnukauum
1-6 aerycta 2004 r. CUMNO3NYM

KOHTAKTHBIE KODOPOWHATDI
Koeaneeckmn EBreHMn AnekcaHgposny

Poccun, 634021, r. ToMmck, np. AkageMmuyecKkun, 2/1
Ten./dpaxc: (3822) 49-10-73 e-mall: ollgas @ispms.tsc.ru
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(OkoH4aHue. Havano Ha 11 cmp.) B ucxofHoM YyryHe (Qo nepennaga) B MMKPOCTRYK-

=P TaBnuua TYPE Habnioaaetcs oueHb GOMbLIOE KOMUYECTBO Bbi-
AUMU4ECKUIN COCTaB JOMEHHOro YyryHa 29 nenenwii rpadmTa. UM NONHOCTBIO YCTPaHSET rpa-

(OUT U NPUBOOWT K 0Dpa3oBaHnio NnepnuTo-negebypuT-
Komosers) C | S | Ma | G | N | | uoi crpycrypel. MepnuT HaGMOAASToR & auae AGHA:
DUTOB, OANA BLIABNEHWA KOTOPBIX OOCTATOYHO Tpaene-
HMUA B TeveHue 4c B 4%-HOM CNUPTOBOM pacTBope
Rommers| B v | W | w | s | »  [HNO.Andynyavewn SORpUREARIEHERX e
MEHEHMW Ha MuKkpockone «Opton» NpuMeHANWCH pas-
nu4Hele yeenuwdeHWa ot 80 go /o0, 3amedyeHo, 4To

B gucaurene — nepeaensHblil ayryn [11 (OAQ «3CMEs») 1o nepennasa MHII:[:I-DFT[J}H{T}FFIH AOHHOW, cpefHen W NpubLINEHOKW
B snamenarene — uyryH [11 (OAQ «3CMEK») nocne S1IT Yacten CnuTKka pa3nu4yakTcAd He3dHavYwuTenbeHOo, HO C

npubnuxeHwem Kk npubeiny WKWPWHA OeHOPUTOB nep-

YeH HU3KONEerpoBaHHbIN BensIin YyryH, KOTOPLIA B cOBpemMeH-  NWTa yBENWYMBAETCA, 2 NPOTAMEHHOCTb YMEHBLLIAETCA (PMC.3).
HOW METannypruvyeckon NpakTMKe NONHOCTbIO oTcyTcTeyer. B NpubbinkHOW YacTu oOHapyXUBAeTCA MakpoOnoOpMCTOCTb, W

Nocne 3LUM B cTanbHOM X0NoAHbLIN KOKUNL BbinNK 3anuTel cnuT- Y Makponop Habniodaerca bonee MHTEHCUMBHOE oDLUee TpaB-
K auameTtpom 80mm. neHve wnudga, 41o obycnoeneHo obWwMm yBENUYEHUEM KONK-

CsBoWcCTBa nNUTOro 4yryHa. M3 cnutkos (npubbinbHas, YecTBa AeHOPUTOB NEPUTHOW COCTaBNSAHLLEN.

cpeaHas U AOHHaA YacTh) BelnKv Beipe3aHsl 0bpa3sysl 4Ny noc-
negyrwero aHanuaa.

Cxema onpegeneHds TBEepOOoCTU M 3HaYeHWA TBepOoCTW
(HRC) npueeaeHel Ha puc.1. MlamepeHrne MUKPOTBEPOOCTH Lie-
MeHTHTa Ha [IMT - 3 nokasklBaeT, 4TO BEICOKaRA oblas Teep-
O0CTE YyryHa obycnoeneHa npexae BCero 04eHb BLICOKON TBEep-
OOCTBH UemeHTUTa, gocturawwen sdadeHunn 10000-10220
Mlla (puc. 2). ObpawaeT Ha ceba BHMMaHWe HeKoTopoe na-
neHWe TBepaocTU B CcpeaHen YacTu CnUTKa.

Puc. 1. Cxema MaMmepeHna U Yucna TEepaocTH pasnKyHeIX YacTen
JYTYHHOrO CrnTKa

11000

10000
8000

8000 {— T

Mla

L poagBEes 4acTs COHTER [1pHOeLns | ] T S Ty AT
| e : 2 s . ' : [ el ., . g -..-_..- e Ty
=08 IRELS | G S SR LSS, VR
e e TR i B e | = e -..:-,.'r.,ﬁ-.-a;fﬁ.'ﬁ-* TN
S8 T TN AR | B — AOHHAaA YacTb
Puc. 2. MameHeHne TBEPAOCTH YyTyHa W MUKPOTEEDAOCTH UEMEHTUTA No Fuc. 3. MUKpoCTpyKTYpa pasnuyHbeix YacTew
BeicoTe cnuTtka (SLWI vyryna 1) CNWTKa QoMeHHoro 4yryHa nocne 3LWIMN x 80
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HOBBIE MATEPUANBLI

OBPABOTKA METANNOB %
BnuAHWe TepMmu4eckon obpaboTku. [ns M3y4YeHus Ho- 9500
BOro HU3KONerMpoBaHHOMo AOMEHHOro YyryHa 6ea eslgeneHuin —
rpapuTa Heobxogumo MCcCcnegoBaHue M3MEHEHWMA ero CTPYK-
TYPbl U TBEPOOCTM nocne Harpeea B wHTepsane 20-1100°C. el
OnpegeneHve 0ObeMHON J0NK B (ha30BbIX M CTPYKTYDPHbLIX CO- E500
CTaBNAKLWWX NPOBOAMNOCE HA KONMYECTBEHHOM MeTannorpa- o
(PMYECKOM aHanu3aTope «3NUKBaHTY.
BnuaHue omxura. OTHWUr Nnpoeoauncs NyTem Harpesa ob- o
Da3UOE NPW YKazaHHbIX TEMNepaTypax, BLIepKKKM B TeYeHue . 3500

vVick 200 300 400 500 oD0 YOO 800 900 1000 1100

Temnepatypa, *C
=iy | |SMEHTUT === TapnuT

1 1 104 » oxnaxageHna Ha eBosgyxe. MameHeHne TBepOoCTW

nocne BblOepHKKn 14, MUKpPOTBEPAOCTH LEMEHTUTA W NepnuTa
NPUBEAeHO Ha pUC.4 U O, KOTOpOE YKa3biBaeT Ha BO3MOXHOCTb
CHWKEeHMA 0DLUEen TBEpOOCTH YyryHa 3acHeT YMEeHbLUEHWS TBep-

OOCTW UEMEHTUTA W MEPnUTA Fuc. /. BnMAHWe Harpeea Ha MUKpPOTBEPAOCTL UeMEeHTHTA U NepnuTa

HHW3KONErMpoBaHHOM YyryHa bes eelgeneHunia rpacduta

e R bt 1 e St (T = 104, BO3OYX)

Il e B S5 S
O B3 ‘
E TR A TS St Py A el Sl ot =
g o2 b
1,5 A1 k61,3 Gl 65 70 09,9
=h
% 60,5 68
L o=

E_dl .

200 300 400 500 600 700 800 900 1000 1100
Tesmnepatypa, °C

2 & 2

Mcx 100

0 o 10 15 20 25

FPUC. 4. BnAHWe HarpeBa Ha TBepaOCTL HU3KONErMpoBaHHOIo YyTyHa BpeMRA Bbiae DKM, MUH.

De3 BelgeneHun rpadnTa (1 = 14, Boaayx)

PUC. 8. BNuAHWE 3aKank Ha TEepaocTe YyryHa

- 12500 —— —— EB500 Ges seigeneHnid rpaduTa (900°C, Bopa)

r_:. 11500 Za

% 10500 YyryHa moxeT bbiTb MameHeHa c 65 HRC go 59-60 HRC. 3710
G500 YKa3biBAET Ha TO, YTO CYLUECTBYET TEMNepaTypHbIA MHTepBan

E et «BnaronpuaTHOM» TepMuyeckon obpaboTku AnNA COo3naHUS

& 8500 ’ 99U TexHONOrMKM, NoBLIWAKLIEN NNAcTUYHOCTE U aedopMupye-

= - \ 450 MOCTL YyryHa. 3Ta TEXHONOrMA A0OMKHA NnpeagycMaTpuBaTth Ha-

Hox 100 200 | 300 | 400 | 500 | 600 TO0 | 800 | SO0 1000 | 1100
e[ [esienmare | 10200 11141 10945 11351 10552| 10498 | 11038 9993 10045 10345 10173| 9050
—fe=Tlcpmir | 5680 5805 3608 5167 5132 | 5388 553 SOG2 5006 | 5082 | 8291 | 6230

TemnepaTtypa, °C

rpee B nHTepeane 900-1000°C. HuakoTeMnepaTypHLIN HAarpee
B uHTepeane 200-300°C npuBogMT K HEKOTOPOMY YBENWUYEHUIO
0DBLEMHOM O0NKW LEMEHTMTA, 8 Harpee BeICOKOTEMMNEepaTypPHbI
(700-1000°C) no3eonseT ycTaHoBUTE 3hhekTUBHOE BO3NEN-
cTeue Temnepatypsl 1000°C u HexenaTenbHOCTL Harpesa npu
1100°C B cBA3KM Cc 0bpaszoBaHMeM WroneYaThiX CTPYKTYP, NO-
BbILLAHLWKMX ODLWYD TEEPOOCTS.

BnuAaHMe 3akanku. 3akanka 4yryHHeix obpasuoB npoBo-
avnace ¢ temnepartypsl 900°C B xonogHyw Bogy Nocne Bbi-

AepAxKn B TedeHue 5, 10, 15, 20 v 25 muH. Ha puc.8 npueene-

Puc. 5. BnuaHKe Harpesa Ha MUMKDOTEBEpAOCTL LEMEHTUTa M NepnuTa
HU3KONEernpoBaHHOMo YyryHa bes eelgenednid rpacdhura

(T =14, BO3OQYX)

YBenuyeHuwe epemeHun Harpeea oo 104 ¢ nocneaylowmm
OXnaxgaeHuwem Ha Bo3ayxe Bonee cylecTEeHHO 3MeHReT 06-

Ly TEEpPAOCTE (PUC.6) C COOTBETCTBYHILWMM U3IMEHEHMEM
MWKPOTBEPAOCTM LEMEeHTUTa W nepnuTta (puc 7). TeepaocTs

Hbl pe3yneTaTel M3MepeHus TEEpAOCTH 3aKaneHHsIX obpa3suos.
BWUOHO, 4TO OHa CYLEeCTBEHHO NoBbiwaeTcs (Ha 6-8 eg. HRC)

W qocturaet 3HadeHun 70 HRC. 3T1o cemaeTenscTeyeT 0 Bonb-

67 -———————————  lUOW NepcnekTUBee NPUMeHEeHUa TaKoro YyyryHa ana narotoene-
%) 65,1 HWA pexylero MHcTpymenTa. [1py nayyeHnm MUKpPOCTPYKTYPL
S YCTAaHOBMEHO, YTO BHELUHE OHa NPaKTUYEeCcKn He M3MEHABTCH,
S a @ pe3koe NoBbiWeHWe TBepOocTU cnegyet 0bbACHWTL 3acyeT
4  TOHKWMX W3MeHEeHWW B (PA30BbIX COCTABNAIOWNX YyryHa, YTO
% 61 . ABNAETCA NpeaMeToM ganbHeWLMX UCcnenoBaHui.
- | 50

Mox 200 300 400 300 600

JinTepaTtypa

00 80O 800 1000 1100
Temnepartypa, “C

1. AdpaHacees B. K., llonoea M. B., Koneba A. B. u ap.

HomeHHbIM YyryH Des BelgeneHuid rpacbuTa - HOBLIM MaTepuan

MHOroueneeoro HaaHa4eHusa. / ObpaboTtka metannos, - 2003.-
NeZ(19).- C.14 - 16.

Fuc. 6. BNnwaAHWe Harpeea Ha TBEpOOCTE HUAKONErMpoBaHHoro YyryHa
6ea esigenennid rpacduTa (1= 10 4, BO3OYX)

Ne 1 (22) 2004 15
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OBPABOTKA METAINOEB

TEXHONOIMA

YHHBECAALHLIE TEXHOAOTHH NOBLILIEHHY W3HOCOCTOHKOCTM

WHCTPYMENHTA, OCHACTKH, KOHCTPYKUMOHHLIX ACTAACH

HHIKOTEMNEaTUPHLIM HUKOTPMPOBAHHEM
B ADEBECHOYrOALHBIN CMECSX

B HacToAwee BpemMa ONA NOBLILWEHWA 3KCNNyaTaAUWMOHHBIX
CBOWCTB MHCTPYMEHTA, KOHCTPYKUWOHHLIX OeTanen u OCHacT-

K M3 NEervpoBaHHbLIX cTanen Hapsagy C

M3BECTHBIMW TPAOAWUMOHHBIMK TEXHONO-
TMAMIK HU3KOTEMNEepaTYPHOro asoTUpOo-
saHusa [1-2], kapboHuTpupoBaHusa [3-4]
HUTpOLUEeMeHTauu B aTMmocdepax npo-
nu3a XMOKKUX yrneeopgopoaoce [o-6) oc-
BaMBAKTCA NpoUecChl HUKOTPUPOBAHUA
B aTMocdepax aHgorasza v ammMmuaka

[7-8]. MNepedyucneHHsble Npouecchl XMMMK-
KO-TepMUYecKkon obpaboTKK OCyLLECTBK-

Mbl B CNeuuann3IupoBaHHbBIX arperarax,
OCTATOYHO 2Hepro3aTpaTHbl U 3pek-

TUBHBEI B YCIOBWAX EEI]HﬁHhIH NPpOKr3-
BOOCTB.

BMECTe C TeM HamMeTUunack TeHaeH-
UKMA npyuMeHeHna B MHCTPpYMEHTallbHbIX

M MadllMHOCTRDOWTENBHBIA TTIRPOWM3BOL-
CTBax anbrepPpHATHUBHEIX NPOUECCOE HN3-

KOTEMMNEepPaTypHOW W BbICOKOTEMNEpa-
TYPHOW XMMWUKO-TEPMUYECKOW 0DpaboT-

KW B ApEeBeCcHOYTroNbHbIX HEOE(PUUWTHBLIX
CMECAX, COoCcTaBax, KapbwpuiaTopax
[9-11]. Bo3sspawleHue K paHee W3BecCT-
HbIM W YCOBEPLUEHCTBOBAHHLIM NpoLec-
cam asotoHayrnepoxusaHns CBHaaHo

C YOOpOMaHWEM ra3zo3HeproHocuTenew
C NOBLILWEHHBIMW TpeDoOBaHMAMM 3KONO-

MMYecKkor YWCTOThI.

B OKB «®aken» npoeeAeHbl UCChne-
NOBAHWA XMMWKO-TEPMWYECKOW oDpa-
BOTKM HUKOTPUPOBaHWKD MenKopasmep-

HeIX deTaned, MHCTPYMEHTa, OCHacTKK
nAnNA MenkocepvMnmHoOro NpoM3BoacTEa

JPO MT (anekTpWdYeckux peakTUBHbIX
neuratenen manown Tark, TW (TexHo-
norM4yeCcKknx MCTONHWMKOR I'IJ'IEIEI'I.-'!II:I:I 1 Ode-
Tanen agToMmatukn. PesyneraTtel paspa-
DOTOK U NDOW3BOACTBEHHBIX MCNBITAHWUIA

A OCBOEHWUA HA3BaHHbIX TEXHONOMAK NpK-
sefleHbl B NpeanaraeMon ctaTke.
[1ns narotoeneHns obpasyoe, MHCT-

PYMEHTA, getanewn ncnons3oeanu ropsa-
YeKdTaHHbIE NPYTKKW NerfMpoBaHHbIX CTa-

new cepuitHoro npow3eoncrtea. B Tabn. 1
npueedeHbl MapKM ctaneu, obopynoBa-
HWE U PEXUMEI HUKOTPUPOBAaHWA, COCTa-
Bbl CMecel Ha OCHOBE aKTUBWUPOBaHHbLIX

NpeBecHbLIX Yrneu.
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A. H. TAPACOB, c. H. c., KaHO. mexH. HayK,

yrneH-kopp. Pocculickol AkadeMuu KocMUYecKkux uccnedoeaHul,
A. I HATHWUH, acnupaum, OKB «®aken», 2. KanuHuHapad

KonW4yecTBO akTUBMPYIOLMX a30TOCOdepallux U HaTpun-
cogepxallMx KoMmnoHeHToB kapbamuaa v TpunoHa - b, BBO-

Tabnuua 1
FPenmMM CocTrasnsioliue
HaumeHoBaHWe, MapKka cTanm 3;”:;;; n;;#rﬂipl-]'lTEﬂbHﬂH HI-'II-'ZIIJT;:.II.-‘I!:IIL':I-— KOMMOHEHTH
o H BalH CMEeCH
- Ponukwn wnuueHakaTHble 3akanka sakyymHasa 1200- | 560-600°C | [ panynupoea —

1220°C , 10 MuH , HbIM ApeBeCcHbLIN
oxnaxnoenwe 1-1,5°Clc,

otnyck 550°C, 1 vyac

71 38mm, cTane PEBMS
-JKCLUEBHTPWUKW pAcKaTHLIE

3 12mm, cTans P12

Sakanka 1220°C 60 cek.
Oxn. macno, otnyck 550°C,

3 paza no 30 MKH

550-580°C | TpUNoH -
2-4 yaca [(CioHeO)NasN;

- Ceepna eeiWNUoBaHHbIE

2 0.8-1,2MM, cTane PoMS
- Ppesbl WMUenpope3HLle
7 40-53 mm, ctans 10PEMS

- Bolkn BubpocTeHga cchepa

3akanka 1020°C,15mMuH, 5E80-800°C | Yronk

Z 18mm, cTans 4X5MOC oXn. Macno , otnyck 540°C , OepesoBbId,

- MaTpuubl hOpMOBOYHbIe 1 yac EHTEEEE‘:;E;

& 56mm, cTane 4X3BM® R
(NH2)C0

- CepagyHUKK Omxur eakyymuei 1175°C, | 580-600°C | TpunoH - b

6-8 yacoB |(CioHaO40)NazN;

2 yaca, oxxn. 100Gy

aneKTpoKnanados, © 10,5 MM,
cTane 16X-BlA

- Arxopsa pe3asboBbig, & BMMm,
cTane 16X-BW

* . gnA ynpouHaembix Tepmudeckoi oBpaboTkoii cTanei B 3aBUCMMOCTH OT BMAa
MHCTPYMEHTA;
- ONA BLICOKOXPOMWUCTLIX cTanehn oo 1% kapboHata HaTpWsA B BapuaHTax

0bpaboTKa X
Crane 20, NrOCT1051-74,
HOpManuaauumA,
HB=187-190
Crane 16X-BA, TOCT ‘
10160-75, OTHMI
| HB=157-160
Cranes 20X13, FOCT 5949- |
19, oTHHr HB=221-247 |

Tabnuua 2
FeaXMbel HUKOTPHUPOBaHWA

Cocrtas ,qp-aaecHnyman BiX

cMmecer, % ™

660-720°C, 8-12 yac, oxn.
B KOHTEWHEPE C Nevbio

QOCcHOBA - yronke
AKTUBHUPOBaHHBIN
bepe3oBblH, KONOTEIW
OcHoea - kapbamug
(MOYEBMHA) TEXHWUYECKWIA
10-12
TpunoH - b, 8 - 10

580-660°C, 6-8 yacoes,
OXrl. B KOHTEWHEePEe C
NeYykio
600-620°C, 4-6 yacos,
OXI. B KOHTEUHepe Ha
Bo3ayxe

580-620°C. 6-8 Yac. oxn. B
KOHTEWMHEepe Ha Bo3ayxe

Crane 4X5M®C, 4X3BM®, | OcHoea - rpaHyNMpoBaHHbLIA
OCT92-1137-86, 3akanka AN aKTMBUPOBaHHbLIN
HPCa=48 ApPEBECHbLIA Yronkb
Crane 25X17H2B, TY 14- Kapbamug 15-20
1-1062-74. 3aKkanka
HPCa=42
Ctanu PEMS, P12,
FOCT19265-73, 3akanka
HPCa=62-64

i D e
%) . TREPAOCTE ANSA YNPOYHASMBIX TepMmudeckon oBpaboTkoi cTaned B 3aBUCUMOCTH OT

' BUOA WHCTPYMEHTa,
“} - ANA BLICOKOXPOMUCTLIX cTanein nobaeka Ao 1% kapbonarta HaTpuA

600-620°C, 6-8 4ac. oxn. B

KOHTEWMHEDE Ha BO3QyXxe

TpunoH - b, 8 - 12 560-600°C, 5-6 yac, oxn. B

KOHTEWMHEDpEe Ha BO3OyXe




TEXHOMNOMUS

OWMBIX B CMECW Ha OCHOBE ApeBecHbIX yrnei, Beifupany Ha

OCHOBE PesylbTaTOB NepBOro artana [JEEPEIﬁGTHH HHUEOTPWPO-
BaHWA getanen w3 ctanen 20, 20X13, 25X17HZ2B n MHCTpy-
MeHTa M3 ctanu 4XoM®C. Cnocob ynakoBku v yknaakd ob-

Pa3UoB KM AeTaneu TaKkke ObIN aHanoruyex DaHee NCMNBITaHHO-

My [10-12].

B Tabn. £ npueefeHbl NocneqoBaTensHo peXuMbl HUKOT-
PDHUDOBaHWA, MNMpolleile EI‘F[]DEEL],HI-D Ha OBYX aTaldx OnbIT-

HelX paboT 1 nccnegoBaHWK.

Ha Bcex atanax obpaboTkM M uccnegoBaHWid HUKOTPUPO-
BaHWE NPOBOOWNY B MANO3HEProeMKnx NabopaTopHbIX 3NeKT-

ponedax CHOIJ1-1,6.2,5.1/911, CLLON - BHU-1.2.3131 1 ce-
PUHBIX KamepHbix CHO-3.6.2/10M2. NepMmeTyHOCTE yKNaa-
KM 0Dpa3suoB v geTtanen no CXeme «ALWWK B SLWMKe», Konude-

CTBO BBOOAMMbBIX a30TOCOOeDHallMX KOMNOHEeHTOB EEF}E'EIMHHE
(NH,),CO u tpunona - B (C,,H:;0,,)Na.N., obecneuyusanu B Te-
YeHue OnUTenbHbIX BelAepxeKk (Ao 12 4acos) noggepxaHue

NOBBLILWEHHOrO a3oTHOMO W yrnepogHoro notedurMana obpasy-
HOLLEerocsa B 3aMKHYTOM 0DBEME aTMOoCceptl KOHTenHepa. Ko-
NWYECTBO KapbrpwaaTopa eblbMpanu ¢ y4eTom Beca W CyM-
MapHOW NoBepxHOCTW obpabaTteiBaemelx 0bpasuoe, getanen

M MHCTPYMEHTa, HaxoOWBLUMXCA B OOHOW caake.
YCNOBWA OXNaxaeHWsa oT TemMne-

paTyp HUKOTPWPOBAHWA HaszHadYanw
C YY4EeTOM Nony4YeHUsa MUMHUManNsLHOW

oegopmMmaynm obpaboTaHHbLIX B
KNacCHbIe pasMepsbl PEXYLLINX, hop-

MOODpasyLwmx MHCTPYMEHTOB M OC-
HAaCTKM U3 3aKaneHHbIX cTanen Tuna

PBMS, P12, 4X5M®C, 4X3BM®.
[1NA BbICOKOXPOMMCTBIX cTanemn

20X13, 25X17H2b TemnepaTtypa HU-
KOTPMPOBAHWA W CKOPOCTH OXNaxae-
HWA obecne4YnBany BbICOKYH BS3-

KOCTb CepaueBuHbI NpW Makcumanb-
HOW TEBEPOOCTH KapbOHWTPWUAOHBIX
cnoes, a anga ctanu 16X-BH temne-

patypa beina Beille 0DbLIYHOW Tep-
MocTabunuaaymoHHon Ha 100-
120°C HuxKe Toukn Kiopw.

MeTannorpaduyeckuit aHanms
CTPYKTYP AMMMYINOHHLIX Cnoes,
naMmepeHme MUKPOTBEPOOCTH W On-

pegeneHe MmexaHu4ecKkmx CBOWCTE
Nnocne HAKOTPUPOBAaHMA NPOBOAUM
No CTanddprHeIiM METOOMKaM C MC-
nons3osaHuem mukpockonoe MMP-4, «Heodot», MukpoTBEp-

nomepoB [IMT-3. PEHTreHOCTPYKTYPHLIM aHanus nposoaunm
NOCNOWMHO Ha ycTaHoBKax LpoH-2, XMMWYEeCcKWiA aHanua eenu

Ha npubopax «CnekTpockaH», « CnekTpokacT», MarHMTHbIE Xa-
PAKTEPUCTUKL M3MEPANKW HA HUKOTPUPOBaHHLIX TOpOMOAX.

MUKpOCTPYKTYpa XapakTepUCTUYECKMX TPEeX30HHLIX aud-
(PY3MOHHLIX CNOEB HUKOTPUPOBAHHLIX NO PA3NWYHLIM PEXMMaM
CTanewn pa3nnu4yHbIX KNaccoe nokasadel Ha puc. 1, puc. 2. Pe-
3yNbkTaTthl NAMEPEHWA TBepaOoCTH, rMyD>OuHbl, CTPYKTYDLI W
CBOWCTB MCCNenoBaHHbIX cTanen M nagenuin U3 HUX npueene-

Hbl B Tabn. 3. 3geck e NpUBOOATCH OJaHHbLIE Mo onpepene-
HWD CTENEHW RAYINMePOXMBaHWA W COOeDXaHWKD a30Ta B TOH-

KMX oDpasuyax-cemagerensax M3 NPOBONOKK W NEHTLl TONLWMHON
0 1-0,19 mm.
B npouecce cpaBHUTENLHOIO aHanniaa MUKPOCTPYKTYDSI,

MUKPOTBEPAOCTH, TONWKHLI, cocTaea anddy3NOHHLIX CNoes
HUKOTPWPOBAHHLIX CTANEN PaannMYHbIX KNAcCoB M CTENeHn ne-
rMPOBaHWUA UCXOOMIK M3 PABEHCTBA COCTABOR MCXOOHBIX CMe-

CTanb, pexum

HUKOTPUPOBAHWA
X}

Crane 20X13, 620°C,
6y

Ctane 25X UZE,
620°C, 6y

Crane 16X-BH, 620°C.
&4

Cranb 20, 580°C, 64 m
Crans 4X5MOC. ﬂm
580°C. 64

Ctans 4X3BM®,
i K I e

X)}-COCTaB ApeBecHOyronsHoM cmecu Tabn.2, MMKpOCTPYKTYPLI puc 1, puc 2.

Can

OBPABOTKA METANMNOR

cen-kapbropuaatopoe, Temnepartyp 0b6paboTku, cnocobos yna-
KOBKM ONA HUKOTPUPOBAHWA. 3TWU YCNOBMA ONpenensny WaeH-

TUHHOCTE MEaMEHEHWA YIMepPOoOHO - a30THLIX NOTEeHUWManoB B
obbemax KOHTelHepoB, BO3MOXHOCTEL CONOCTABNEHWSA U MASH-

TUPUKALWUK M3MepaeMbIX napaMmeTpoB W CBOWCTE cnoes. Ha
PUC.3 NOKa3aHbl AaHHbIE NOCNOWHOrO M3MepPeHMA MUKPOTBEP-
JOCTH TPEX30HHLIX AU dPY3INOHHBLIX CNOEB Ha HECKOMNBKWX CTa-
nAax NpyU oQMHaKoBbLIX YCNOBUAX XMMWUKO-TEpMUYecKoW obpa-

DOTKK, NPKU pPaanM4YHbIX pexumax npeasapuTensHon Tepmoob-
paboTKW.

RaK NoKazanu peaynestatel MeTannorpagu4yeckoro aHanu-

33, NPaKTU4YECKW Ha BCeX UccnegyemMblX cTansax npu HUKOTpK-
poBaHWW B uHTEpBanax Temneparyp 560-620°C dopmupyioT-
CA TPEX30HHbIE ANM(PY3INOHHBLIE COW CBETNOTPABALLMIMCA Kap-

DOHUTPUOHBIA W Nocneaywmre cnow vy, € das. MeHee oTyerT-
NMBO NOACNOW a30TUCTbIX ha3 cnegyrlue 3a NoOBEepXHOCT-
HeiM KapboHWTpuaOHbLIM cnoem HabnwaawTes Ha BeicTpope-
Hylwen crtanm FoMo nMelolWwen MapTeHCTHYID MmaTtpuuy ¢ no-
BbILEHHLIM cogep¥aHueMm Kapbwooe B MCXOOHOW cTanw
(puc.4). CKopoCcTe HUKOTPMPOBAHWMA MakKCMManbHa Ha cTansx
20413 n 20X17H26 0,014-0,015 mm/y, Ha ctanun 16X-B oHa
He npeBsiwaeT 0,012 Mm/y, 2 MMHMManNkeHa Ha ctanu PEMS

Tabnuua 3

CogepxaHwe B
obpasue -
ceupetene, %

e

MWKpPOTBEpPAOOCTL H o sH

Benbin

685-690

TemHoTpa-|llepexogHsl
BALWMACA |CrNOW
504-510 208-415

795-800 801-808

CepoeBu-
Ha
162

612

990 827

614-650 458-470

890-895 658-690

290

6) ctane 20X13, :-I:E{J'Ij

B) CTank
25X1THZ2E, x300

Fuc. 1. MukpocTpykTypa Auddy3noHHBIX KapDOHUTPUAHBIX CNOeB
HAKOTPWUPOBaHHLIX NPW PABHbLIX TEMNEPAaTYPHO-EPEMEHHLIX YCNOBUAX

obpabotiku 620°C, 6 4acoe B 3aBMCMMOCTH OT CTENEHK NErMpoRaHNuA
pW paBHOM CogepxaHuK yrnepona

Ne 1 (22) 2004
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'~._E: j
6) 620°C, 6 yacos, x 800

Puc. 2. MukpocTpyKTYpa MarHMTOMANKOW HUKOTPUpOBaHHOW cTanu 16X-BH
npy 0bpaboTKe B ApeBeCcHOYronsHOW aKkTUBMPOBAHHOW CMECH
MPY pasanUYHbeIX YCNnoeuAx obpaboTku

z;] 660°C, 8 yacor, x 300

By

Fuc. 3. MameHeHe MUKDOTEEDAOCTH HUKOTPMPOBaHHBIX
cTaneu no TonwuHe auddy3noHHOro cnoA Npu obpaboTre

620°C, 6 Yyacor

FoMD, 26070,

3thHEeKTUBHO NOBLILLEHWE TEMNEPAaTyP HUKOTPUPOBA-

HKUA no 660-720°C npW HEKOTOPOM CHMMKEHWW MUKPO-
TBEPOOCTH A0 Hy sy = 279-601. Ha HapyXHOW NOBEpX-
HOCTW BCEX HUKOTPWPOBAaHHLIX cTanen HabnwaaeTcA
obpaaoBaHwe OKMCNOB ¥eneaa re,U,; v Fe,0,, a Ha
BLICOKOXPOMWUCTLIX CTanAX CNOMHLIX OKCUOHLIX (ha3
nepemeHHoro coctaea (Fe,Cr),0.,.

Hawbonee NNoTHBIE OKUCHBIE NNEHKW 0Dpa3yoT-

CA Ha ManoyrnepogucTeiX ctanax 15,20 npy HUKOT-
pUpoOBaHMKM B WMHTepeanax temnepatyp bbO-680°C
pWY 3aMeaneHHoOM oxXnaX»geHn No OKOHYaHWK Beldep-

HEH B HE!HTEﬁHE!J,'JE! BMECTe C MNeHbH. :’{EPEHTEFI M TOI-
LIMH& DﬁﬂEEyIDLIJ,HIE:FI NOBEPXHOCTHBIX OKWMCHBIX MNNe-
HOK BNMWAET HA KOPPO3WOHHYHK CTOWMKOCTE WM HA KO3d-
hVMUWEHTEI TREHWA NPW Pa3nNWYHbIX YCIOBUAX KOHTaK-

THOrMO TpeHwa. B Tabn.4 npueegeHsl pe3ynetTaTtkl On-
peaeneHua CBOWCTEB NOBEPXHOCTHLIX CNOEB M gWd-

(OY3INOHHEIX CNOeE Nocne CHATWA OKCWOHBLIX NNEeHOK.

Tabnuua 4

Koppo- |WM3HococTon-

3MOHHaA | KocTh,
cTolW- /oM™ MuH

KOCTE
KX )

XX )
Bes wnudos. | 490 [008 |45 [081-10°

D:EE.1 I:r‘l

Gessatouku | 809 |012 [2-8  |0,11-10°

= e

X) - CYMMapHas BCex TPexX 30H 00 NepexoqHol 30Hb

¥X) - CNOA £ - kapboHWTpUOOoE
Xxx ) - B atmocchepe 98% snawxHocTw, oueHka no MOCT 13819-73
XXXX) - CMa3Ka KacTopOBBIM MaCTOM

Puc. 4. MMEpoOCTpYKTYPa HUKOTPWUPOBAHHLIX CNOEB
Ha cTanu PBNS 560", b 4ac

5-6 MEM/Y. TennocToMKMe WTamMnoBeele ctany 4X3BD® w©
4 X5M®PC npu HMKOTpMpoBaHMK B HTepeanax 600-660°C no-

3BONAKT POPMUPOBaTE W3HOCOCTOMKME CNOW C CYMMapHOW
TonwwmHoW ao 200MKmM 3a 5-6 yacoe. [N\ ycKopeHWsa augagy-
3MOHHOMO HacklWeHWA yrnepogomM U a3otom ctanu tuna 1o, 20

18 Ne 1 (22) 2004

[ lpoBeAeHHBIE UCNBITAHWA NOKa3anu, YTo cop-
MWPOBAHHLIE NMPW HUKOTPUPOBAHWW B MHTEpBanax
TemnepaTtyp 560-660°C B gpeBecHOYronbHbIX CMe-

CAX C gobaBKaMK aszoToyrnepogocojepXallux Kom-
NOHEHTOB Kapbamuaa W TpWunoHa - b AMMQYIU0oH-
Hble CNOW MMEHOT BeICOKWE aHTUMPUKUWMOHHLIE CBOW-

CTBA W KOPPO3WOHHYHK CTOWMKOCTE. ROPpPO3MOHHAaRA
CTOMKOCThL BO BNaxHoW atMmocdepe bonee ctabunk-
Ha NpW CHATHUKA TOHYaWLLIeW NOBEepPXHOCTHOW NMNEeHKK
OKWCNOB, 8 KO3MMULUKWEHTEl TPEHWUA NPHU TPEHWW CO
CMAa3KOoW W NPW CYXOM TpeHuW, npupabartkieaeMocCcThb
NPy KOHTaKTHBIX Harpyakax Heckonbko nydwe gns
getanen bea CHATUA NOBEPXHOCTHONO CNOA, cogep-

WaLlero OKMchNbl NepemMeHHoro cocTasa. 3To ocobeH-
HO BaXHO ONA AeTanel nap TPeHWdA, a Takke Onsd

pexyLlero WHCTPYMEeHTa CKOPOCTHOIO cBeprneHna w
0DpaboTKK opraHMYecKkMx MaTepuanoB U AHTapsA. Yc-
TaHOBINEeHO Takse, YTO M3 HOCOCTOMKOCTb Nnpy CKOPOCTHOM Tpe-
HWW HWKOTPMPOBaHHLIX 0Dpa3uoB O CYyNepMUKPOHHY LWNnug-

Dymary Ha cTaHkax «Hepuc» AnA Bcex cTanew NoBbIWAETCA B
1,2-1,5 pa3a B cpaBHEHWK C TepmMoobpaboTaHHLIMKU HA MakK-
CUManbHYK TBEPOOCTL De3 XMMUKo-TepMUYEeCcKorn obpaboTiK.
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MNb30BOW BCTABKU C OXNAXAEHWMEM B KOHTEMHEDPE € NeYblo 33

j T gt
| 8-10 4yacoe ¢ nocnegywWen BeIrPY3KoW Ha Bo3ayx. YucToeoe
- LWNUGPOBaHKe NPOBOAMTCH NOCNE 3anpecCOBKA HUKOTPUPOBAaH-
| I
vy |
6)

HbIX TMNBE3 B KOpNyC BOCCTaHaenueaemoro UMNuUHApa gBura-
TEnnHA.

[IpoM3BOACTBEHHBIE MCMNbLITAHWMA NepevYucnedHHLIX BUAOB
MHCTPYMEHTA, OCHACTKW, KOHCTPYKUWOHHLIX AeTaneil, npose-
l [eHHLIE B YCNOBUAX MENKOCEPUIHBLIX NPOM3BOACTE NOKa3anw

IPPEKTUBHOCTL YNPOYHEHWA HUKOTPUPOBAHWEM B IPEBECHO-
YronkHbIX CMECAX rpaHynbHbBIX W KONOThIX dpakuMii ¢ Beene-

HWEM NOBbILWEHHbIX KonuvecTs kapbamupa go 12-20%, Tpu-
noda - b ago 10-12%.

FPEXYLUMA WHCTPYMEHT W3 BuicTpopexyLKnx cTanein PEMS,
1UFPEMDS - ceepna sbilWwnugoBaHHele ganametpom 0,6-1,0 mm
[NA CKOPOCTHOIO CBEPNEeHuA AHTapA Ha MalWHKax « CuMeHc»
Fuc. 5. HUKoTprpoBaHHEIE CEpaEYHUKM U3 MarHUTOMSATKOW CTanu MMEN W3HOCOCTOMKOCTE B 2-2,5 pas3a Bbille 0BbIYHO npume-
16X4-BV oo w nocne wncToeoro wnudosadmua (a) U ceepna HAEMOro. LWinuuenpopesHsie gpessl guamerpom 30-50mm, Ton-
BbIlWNWQOBaHHLIE W3 cTann PEMS go wuHou 0,2-1,5MMm nocne HUKOTPUPOBaHWA 3KCNNYaTUPOBaNMCh

W Nocne HUKOTpupoBeaHuA (B), x 2,5 6e3 NepeToqKn ¥ He UMENW BbIKPaLUMBAHUI NPW PE3aHuM BA3-
KUX Hepxwaeewwmnx ctanen 12X18H10T.
Ha 0CHOBaHWM NOMYYEHHbIX pesynsTaTos GbinKu onpeaene- dopMoobpasyiolme MHCTPYMEHTH! - MaTPULLBI U MYyaHCOHbI
Hbl ONTUMAanbHBIE TEXHOMOMMW USTOTOBNEHWA M YNPOYHEHUS U3 cTanu 4X3BM® mMarHnTHO-MMNYNbCHOIM BLIDYGKA NpYXUH-
PasnMYHbIX rPYNn UHCTPYMEHTa, [eTanen W OCHAcTKM C y4e-  HbiX MemBpaH Ha neHT cnnasa 35HXTH TONWMWHOF

TOM HasHayeHus 1 ycnoeun ux pabotel. Tak ana pexywero v 0,12-0,20 MM nocne HUKOTpUpoBaHusi obecnednsani cTabuns-
(POpMOCDpa3yowWero MHCTPYMEHTA U3 DbICTPOPEXYLLMX M TEN-  HOCTb MEOMETPWW NPH M3HOCOCTOMKOCTH Ha 30% Bbille oBbly-
NOCTOWKWX LUTEMNOBbLIX CTanei OCHOBHLIMM TEXHONOTMYECKU-  HOro ua ctanu XBI. Mpecchopmbl NUTLS Noa AaBneHnemM anio-

M OnepauvaMK ABNAKTCA: MHUHWEBLIX CNNaeoB K3 cTanen 4 X5MPC n 4 X3BM® nocne Hu-
1) - 3aTo4Ka TOHKONE3BWMHLIX CBEpPS, WNMLUENPOPEesHbIX  KOTPUPOBaHWA UMENW cpok 3(hdeKTUBHOM MCNONL30BaHUS A0
thpes u3 ctanein PEMS, PEMS-I1, P12, sakaneHHsix Ha makcu- 12600 getanei npotue 8100 WTyk nocne 3akanky u HUTPOOK-

ManeHyo TeepaocTe HPC3=62-64 B OKOHYaTENBHLIE FEOMET-  CUMOWPOBaHMA B NpoLecce CTAbUNU3NPYIOLWEro oTnycka.
pUYeckne pasamepsl ¢ y4yetom obpabaTteiBaemMoro matepuana; Hetanu MarHMTHOW CUMCTEMBLI MWKPO3NEKTPOKNAaNaHos 13
- HUKOTpUpOBaHWe Npu Temnepatypax He Boblwe TemM-  ctanu 16X-BW - cepgedHnkn (puc.5), AKopsA, WTOKW NOCNe HK-

nepatyp otnycka 26U"C B Te4eHue 2-4 YyacoB ANA (Ppe3 M NpU  KOTPUMPOBaHWA No paspaboTaHHBIM pPeXMMam UMenw pecypc
970°C, 2 yaca Ang BeILWNWGOBaHHBIX YacoBeIX ceepn. Ananpo-  paboTtel nopagka 1,5106 uMknoe npoTHE 105 npW MaroToB-

LWWBHBIX M NPOCEYHBIX NYSHCOHOB Pe3KK NeHT NpUNoeB U Npe-  NeHHbIX 13 ctann 16X-BW ¢ obblyHEIM BakyyMHBIM OTXXMIOM.
LUM3MOHHBIX cnnaeoe Tuna 36HXTH) HukoTpuposaHWe BecT  MarHWMTHbIE CBOWCTBA - KO3PUMTWUBHARA CMNE U MardMTHas vH-

npKW 580-090°C-4-5 yacos. AYKUWA Npy 3TOM coxpaHanacb Ha ypoesHe 36-40 A/M u

Z) - WnWgosaHWe 1 nonvposaHne curyp menkopaamep- 1,43 Tn cOOTBETCTBEHHO, M Bbinu He Huke, Yem TpebyeTcs no
HbIX LWUITaMNOB, NpeccopM, NUTEOopM K3 ctanen 4XS5MPC,  TexHWYECKUM YCrnoBWAM.

4X3BMD 3akaneHHBlX W OTNYLWEHHBIX Ha TBEPAOCTH LLIHeKOBLIE UMNWHAPWYECKWE BCTABKW ONA NOA34YM Chiny-
HPC3=46-50 wnn HPCa =45-48 B 3aBMCUMOCTM OT Ha3HaYye-  YMX KOMNOHEHTOB B NPOW3BOACTBE yOODPEeHMA W XHUOKMX CyC-
HWUA W CNOXHOCTW reOMeTpUN; NEH3WW W COCTABOB B NPOW3BOACTEE CTPOWUMaTEpPUanoe, Waro-

- HUKOTpUpOBaHWe npu Temnepartypax 600-620°C B Te-  ToBNAemble 0ObI4HO M3 cTaneird 40X . 42XM u 20X 13 nocne Hu-
HeHWe 4-0 4acos C nocnedylowen 4OBOAKON TONLKO NO Noca-  KOTPUPOBAHUA MMENW M3HOCOCTOMKOCTL B 1,7 pa3sa Bbille CTaH-

AOHHBEIM MOBEPXHOCTAM. AHANOrMYHbl PEXUMBI HUIKOTPUPOBa-  AapTHbIX. CoKpaleHe BpeMEHW 1 TPYAOEMKOCTM XMMUKO-TEP-
HUA AnA cTanu 25X17H2B Npu M3roToeBneHWn 3Hakos, Hanpae-  Mudveckoi obpaboTtku cocraeuno 3 pasa.

NALWMX NMTGOPM NUTLA NOA AaBNeHWeM antoMUHUEBLIX CNna- BoiBogbl

BOB, BpEMA BbIOEPHKKW MOXHO YBENWYWBATL 00 3 YacoB npw 1. MNpn HWKOTpUpOBaHMKM B MHTEpBanax TemnepaTyp

OXNaKOAEHWN C NEeYLIO. 560-720°C B opeBeCcHOYroNbHLIX CMECAX C NOBLILIEHHbIM CYM-
[nA KOHCTPYKUMOHHBLIX OeTanei: MapHLIM COAepXaHWeM aBToCodepXallMX KOMMNOHEHTOB Kap-

1) - TokapHasa obpaboTka B OKOHYaATENBHLIA pasMep N  Bamuwaa u TpunoHa - B go 22-32% obecneynBaeTcs obpaso-
C NpUnNyckom Ha wnudgoeaHue nonupoeadune 0,02-0,03mMm ako-  BaHWe atmocdep C BLICOKUM, MOHOTOHHO yObIBABWWM a30T-
Peu, MarHMTONpoBoOAOE, CEPAEYHUKOB M3 MarHUTOMANKOA CTa-  HbIM U YIMEepPogHLIM NOTEHLMANOM NP Bhigepkkax or 2 0o 12

nu 16X-BW 1 ctann 10880; YacoB. JTO NPUBOAMT K peanusaunn Auddy3HOoHHBIX NPoLEec-

- HAIKOTPUPOBaHWE Npw TeMNepaTypax HUKE TOYKU KIopu  coB (hOpPMUPOBaHWA CNOEB N0 CXeMe a30ToHaYIrMepoXUBaHA
640-660°C B Te4yeHue 6-8 4Yacos Cc 3ameneHHbIM oxnaxaeHn- ¢ o6pazoBaHueM kapbonuTpuaoe Fe,;(NC), Fe,(C,N) u npo-
BM Cajku B KOHTenHepe, ¢ ne4vbto Ao 80-100°C n nocnedyo-  MeXyTouHbIX Mogudvkauwin Ha 6ase LUeMeHTUTa, aHanoruy-
Liel AOBOAKOW KOHTAKTHBIX 3aM0opHbLIX NOBEPXHOCTEN KNanak-  HblX HabnioaaembiM Npw HU3KOTEMNEepPaTypHOW HWUTPOLEMEH-

HeIX nap go Pa=0,32-0,40mkm. Tauun B MeTaHo-aMMUaYHbIX rasoBeixX atMocdepax W pacnna-
2) - MexaHudeckas 0bpaboTka TOHKOCTEHHBIX BCTABOKNOP-  Bax UWMaHaToB.

WHeBbIX UMWNWMHAPOB gW3ensHeIX geuratenen, ctanu 15,20 c . B cTpyKTYpe andby3noHHLIX CNOEB ManoyrnepoaucTbIX

npunNyckamun Ha OKoH4YaTtensHoe wnudgosadme 0,05-0,06mm: UCCNenoBaHHbIX CTaneun, B TOM YUCINEe BbICOKOXPOMMCThIX, Ha-

- HIKOTpUpOBaHKue nNpu Temnepatypax 660 -720°C e Te-  BniogaroTcs xapakTepHble Ons a3oToHayrnepoKMBaHWS 30HbI
YyeHue 8-12 4Yacoe B 3aBUCMMOCTWM OT AMamMeTpa W TONWMHE

(lIpodonxeHue Ha 22 cmp.)
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OBPABOTKA METAIINOB

(OxkoHYaHue. Havano Ha 16 cmp.)

TOHKOIO NOBepxHOCTHON oKMCneHMAa WU 30HbI PEEﬂHqHDI;:I TPa-

BUMOCTW W MUKpOTBEpAOoCTH. CKOpPOCTE hOpMUpOBaHWA and-
hY3NOHHBLIX KAPDOHUTPUAOHBLIX CNOEB MUHMMAanNkHa ONA BLICO-
KonervpoBaHHOW DbICTpopexywen ctanu PBMS, Ha KoTopon
HabnwoaeTcAa CBETNOTPaBAWWWCA CNoW KapboHMTPUAOOB MUK-
POTBEPAOCTEIO A0 Hy:n = 1020-1040 c bonee pe3kum nepexo-
OOM K MapTeHCMTO - KapbwgHOW OCHOBE, MMEeLWWi nocne

HUKOTpUpoBaHKWA NpK 260" C MUKpOTEEPAOCTE 3akaneHHon W
OTAYLWEHHOW cTanu H,-,=809-824.

3. Obpasyrwwmecs Nnpyu HUKOTPUPOBaAHWKW B aKTUBMPOBaH-
HbIX OpeBecHOYronkHeIX cMecax KapboHUTpUOHLIE CNOW MMe-
HOT BLICOKYH W3HOCOCTOWKOCTE MPWM KOHTAKTHOM W abpasume-
HOM W3HOCE, a TaKKe KOpPO3MOHHOCTOWMKW BO BNaXHOW aTMOC-

(pepe U NPW KOHTaKTHOM TPEHWK B YCINOBWAX CMa3KK pasnuy-
HeiMK COM © Nnpyucagkamu M bes HKUx.

4.PaspaboTaHHbIe TEXHONOMMKW MEeHEee 3HEProemMKM, IKONo-
ryecKy beaonacHel M Hanbonee NPUMEHUMBI B YCNOBUAX ONbIT-
HblX, MENKOCEPUWHBLIX W PEMOHTHBIX NPpeanpyuATUK MallWHO-

CTPOEHWA U NPUBOPOCTPOEHWA, MECTHOMW NPOMBILLNEHHOCTH.

NuTepaTypa

1. bopuceHok [.B., Bacuneee B.A., BopowwH J1.I., 1 gp.
XUMUKO-TepMmudeckana obpabotka metannoe u cnnaeos. M.

MeTtannyprua., 1881., 424c.

2. lennep KJ. A. MIHCTpyMeHTaneHeie cTanwu. 1985., 584c.

3. AHgpees H. [1. BnuaHwe ncxogHon CcTpyKTypel Ha dop-
MWUpOBaHWe KapboHWTpW-poBaHHOro cnos cranu 4XsMaeC//
[lpou3e. TexH. bwonn. 1978, P2.,c.13-16.

4. Brik. P. Betrachtungen zur Auswirking wvon
Oxiddickschichten auf Wirkungintensivitat bei Nitrieren und

MCCACAOBAHME 3AKOHOMEpHOCTEH W NOBLILEHMY

TEXHONOT A

Nirtocarboulerer// ZWF, Bd /b, 1983, Ne3d s14/7-148
0. Tapacos A.H. loBbIlWEHWE M3HOCOCTOMKOCTH pexyLle-

0 MHCTpYyMeHTa anAa obpaboTku nnacTmaccoBbiX nanenuin//
[IlnacTuyeckne maccel.,1980., Ne9. C. 55-56.

6. Xopowawunoe B. ., [vonuxaHaaHos E. J1., Pnopuam 3.
H. KWHeTWKa HacbIWEeHWA CTann yrnepoaom W asoTom NP HW3-
KOTeEMnNepaTypHoOU HUTpouemeHTauywuw /f/ Mae.Byzos. YepHan

MeTannyprusa ., 1987, Ne3. C 140-143.
7. Bnacos B. M., 3enenkos B.K., XuryHos K. B. Tpubo-

NorMyecKkue CBOWCTBA HUKOTPWPOBAHHBIX KOHCTPYKUWOHHBLIX
ctanen /i TpeHne U UWaHoc., Tpyael BAH., 2002., 1. 23., Ne1,
C. 93-99,

8. Bnacoe B. M., MuryHoe K. B., BacuH M. V. n gp. Bnn-
AHWE PEXWUMOB HUKOTPUPOBAHWA HA 3KCNNyaTaUuWoOHHEIE CBO-
cTBa ctanewn // BecTHWK mawwHocTpoeHwda., 2003., Ne3. C.
29-33.

9. 3uH4eHKo B.M. LlemeHTauuws B TBepoom kapbiopuaa-
Tope [/ TexHonorna metannos. 2002..Ne1.C.2-6.

10, Tapacoe A. H., WanarnHoe C. [1., Wee4eHo [l. P. H1KO-
TPUpoBaHue (KapboHWTPUPOBAHME) NPKU YNPOYHEHWM W BOC-
CTaHOBNEHWHU NANBE3 UMNUHAPOB dBTOTRAKTOPHBIX OBT aTenamn.
[IMawwuHocTpouTens., 2003, Ne6. C. 40-43 .

11. Tar. PO, np. Ne2 205 892., Cnocod ynpoyHeHWs pe-
Kylwero u gopmoobpasyowero MHCTPYMEHTA Ma TennoCcToM-
kix ctanen., M. K. V. C 23 C 8/76., b Ne16., 2003., (aBT. A.
H. Tapacoe K gp.).

12. at. P@ np. Ne 200213574, Cnocob XMMUKO-TEpPMMK-

JeckKkon obpaboTKkK noplwiHeekiXx nap tpexHua. 10.01.03., C 23
C 3/28 (aet. A. H. Tapacos v gp.)

13. KonmblikoB B.W., Cepebpoeckui B.W. Ynpo4yHeHuKe
INeKTpooCaKAeHHOrno xenes3a HIuTpouemeHTaumen npy Boc-

CTAHOBNEHWW MAHOLWEeHHLIX aetanaen / TexHonorva MeTannos,
2003. Ne11, C. 28-29.

JMYIEKTHBHOCTH NPOLECCA WAHMOBAHWA ACTAACH

W3 TpyAHo0DpabATLIBAEMBIN MAaTEpHAAOR
npogeccop, JOKMOopP MexH. Hayk,

Yy/1eH-kopp. AkadeMuu mexHoso2uYyeckux Hayk P@,

I. H. UBAHOBA, douyeHm, kaHO. mexH. Hayk, WxI'TY, a. Mxeeck

Pa3enTue COBpeMeHHOW 3KOHOMMWKW XapakTepU3yeTCA yCu-
neHnem KOHKYpeHUWW Ha pbiHKax, rge Hayka ctana onpegens-
HLWKUM (aKTopoM U MOLWHOW NPOU3BOOAWMTENEHOW CMNOW B 3TOM
bopkbDe. B 0bnacTtu NpOMBLILLNEHHOCTH TakKoW NpoM3BOaUTENb-
HOW CMNOW, onpefensaLwlen KOHKypeHTocnocobHOCTE Npegnpu-
ATUIA, ABNAETCA TEXHONOMA Nnpon3BOLOCTBd. IMEHHO nporpecc
TEXHOMOrKMK - pa3paboTka M BHegpeHWe HOBLIX MaTepWanos,
METOLOOB W NPpoUeCCORB, HHTEHEHEl]HF[ElLI,MFI TEXHONOTMYeCKNX
DEXMMOB NpenonpegensoT Ka4ecTBO W KONWYECTBO BbINYCKa-
emMon NpoaykuuKn, ee cebecTonMocTb.

Ocoboe MecTo B TEXHONOrMKW NPOM3BOAOCTBA 3aHMMaeT
MeTannoobpabaTeiBalollas TexXHOMNOruA, rae ee CoBeplueH-
CTBOBAHME OOCTWraeTcA 3acdeT HOBbIX cxem chopmoobpaso-
BaHWA, PEXVUMOB pe3aHus, NnpuMeHeHUAa bonee athhekTUBHEIX
CMa30HHO-0XNaROdalOWLNA TEXHONOMMYECKMX CpedcCcTe, MHCTPY-
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MEHTOB, CTAHKOB C YWCNOBLIM NpOrpaMMHbIM YripaBneHuem.,

CoBpemMeHHBIW YypoBeHs TpeboBaHMM K NPpOW3BOOUTENEHO-
CTWU U KavecTey obpaboTkM NpUBOAKMT K HEOoDXoaMMOCTH Npu-
MeHeHWA MHCTPYMEHTOR C NOBLIWEeHHOW paboToCNOCODHOCTEIO
M M3HOCOCTOMKOCTEK. Hawbonee nonHo 3TUM TpeboBaHWAM
YOOBMNETEOPAET anMa3zHoe WNUdoeaHue. YHWKanbHLIe CBON-
CTE3 CUHTETHYeCKMX anMal3oB. HAWMBLICLUKMIA MOOYIE YNPYroCTA
M TBEPOOCTH, BbICOKAA TENNONPOBOAHOCTL, HU3KKMKA Koadidhun-
LUMEHT TPEHWA, BLICOKAA pexylas crnocobHOCTE U XMMUYec-
KaA MHEePTHOCTE CO30aeT NpeanockinNky Ana gansHenLwero Ha-
YYHO-TEXHMYECKOro nporpecca npyv obpaboTtke maTepuanos
lwinicposaHnemM. OOHako yCnoeus akcnnyatauuy anmas’Horo
MHCTpYMeHTa B DONbLLWWHCTEBE CNy4Yaee Takue, YTO He MNO3Bo-
NAKT NONHOCTE MCNONL30BaTL NOTEHUMANBHBIE BO3MOXHOC-
TWM anMa3oB.



TExHﬁnurHﬁ

OOHMM M3 NPEnATCTBMA Ha NYyTW NoeblWeHua addekTUB-
HOCTW WCMNONL30BAHWA anMasHoro MHCTPYMEHTa ABMNAKTCA
CNOXHbIE NO CBOEW (DU3NYECKOW NPUPOOE MeXaHUYECKUe, Ten-
noeksle, agreanoHHbIe, AP y3UoHHLIE, 3NEKTPUYECKWEe 1 Apy-
rMe ABNeHWA, CoNpoBOXOaLMe Npouecc pesaHus Npu LWNK-
POBaHWK. B 4aCTHOCTK, HArpee anMasos 4o Temnepartypsl 700-
800" C v BulgepxKa NnpyM 3TOW TeMnepaTtype NpUBoOOWT K NoTe-
pE anmMa3somM CBOMX PEXYLLWX CBOWCTB. TeMnepaTypHble Heo-
AHOPOAHOCTKH, HEM3DEMHbIE NPWU BLICOKONPOM3BOOUTENEHOM
WNUGPoBaHMK, NPUBOAAT K NOABMNEHUID HANPSXKEHWA, NpeBbl-
LaLWMX npegen NpoYHOCTH anmMasoe. [103ToMY BbINONHEHHLIE
MCCNegoBaHWA TENNOBOro pexuma paboTel 3epHa NO3BONWMM
PeWnTE 3a0a4vy O pacnpegeneHydn Tenna B cuMcTteMe aetarnb-
3epHO-CBA3Ka W NPOBECTH aHanu3 TemnepaTypHOro nona 3ep-
Ha, BKNMIOYaKLWero pacyeT TeMnepaTypbl U CKOPOCTE € Mame-
HEHWA, 40Nk TENNOBOW 3HEPIAK, NOCTYNAKLWEN B AeTanb 1 3ep-
HO W OTBOOMMOW OT 3epHa B ceasky [1]. TeopeTuyeckn oBocHO-
BaHO U 3KCNEPUMEHTANBHO NPOBEPEHO BNWAHWE HECTaUMOHap-
HOM TEMNEepaTypHOro NonA Ha XapakTep paspyleHMs anmas-
HbIX 3epeH WM CTOWKOCThL Kpyra, OUEHEHO BNUAHWE MaTepuana
NOKPBITWUA HAa TENNOBOW PEXKM paboTel 3EPeH U CTOMKOCTL Kpyra
[2]. OnpeaeneHbl paunoHaneHsie ycnosua nogadyyw COTC npu
paanuyHelx cnocobax wnudoeaHua. MNpennoxeHsl pekoMeH-
AauvK No TeXHONOrM4ecKoMy YNpasneHW Npoueccom LUMM-
(POBAHWUA, UCXOAA U3 ONTUMANBHLIX TENNOPUIMYECKHMX YCNO-
BUW paboTel anMa3sHbIX 3EpeH.

BbINONHEHHEIE MCCNea0oBaHMA NO3BONWIM COBMECTHO ¢ WH-

CTUTYTOM CBEpXTBepdbiXx Marepwanoe pa3paboTaTb OCHOBLI
TEXHONOTMKW anMa3sHoro oBOA4OYHOrO WNUdoBaHWA KpYrhbix
pgetanen DONbLWOrO AUMamMeTpa W co3haTthe Npeanocbinkd aOns
LIMPOKOro BHeapeHwa ero B npouasoacteo. Hawbonee macco-
BOE W A(PPeKTMBHOE BHEApeHWe Beino ocywecTeneHo B Gyma-
rogenarensHoM MalluHocTpoeHuK npu obpaboTke kanaHopo-
BbIX BAMNOB, CYLWMNEHbLIX UWNWHAOPOB, TpyD4YaThiX BANWKOE W T.A.

B CBA3KW C BLINYCKOM HOBLIX oBnerdyeHHslx Tpyb4aThiX Ba-

noe anA BymarogenartensHelx W nonurpaduyYeckmx mMallunH
Manon ecTkocTu BkIn paspaboTaH HOBLIM cnocob OBYXCTO-

POHHErNo NEeHTOYHOMo WNKWpoBaHnAa DecKoOHeYHONn NeHTOn, No-
3BOMUBLUMKW NOBLICUTEL NPOM3BOAWTENEHOCTL TPyada B 2-3 pasa
M yNyylwnTe KadecTeo 0bpaboTaHHbIXx nosepxHocTen [3]. Ha
OCHOBE KOMMNIEeKCHOro M3y4YeHua auHamMmuky, pabotel abpasme-

HOrO 3epHa C Y4€TOM €ro ynpyroro 3akpenneHus, TennoBbix

NMPOLECCOB U APYTUX ABNEHWW, CONPOBOXAAWMX NEHTOYHOE
wnudgoeaHue, BelNo co3faHo YCTPOWUCTBO ANA pOTaUMOHHOMD

NEeHTo4YHOoro abpasveHoro wnugoeaHus [4]. NpumeHeHwe Ta-

KOro yctpownctea ana obpabotkw ByHTOBOW NpoOBONOKK NO3BO-
nuno yeenu4nTe NpoussoauTensHocTe 06paboTtkn B 3-4 paza.
Ha Daze pe3yneTartoe MCCneaosaHnii paspaboTaHbl NpakTUYec-
KMe N MHXEeHepHble peKoMeHgauun, No3BonslWMe ynpasnaTh
TeNNOHaNPAXEHHOCTBIO Npouecca 1 kavecTeom 0bpaboTaHHoi
NOBEPXHOCTH,

LnAa paclupeHna TEXHONOMMYECKMX BO3IMOKHOCTEN NEHTOY-
HOMO LWNWAOBAHWA B YCNOBUAX MENKOCEPWAHOMO U PEMOHTHO-
o NPOWM3BOACTE DbIN co3gadH cneuwansHbli abpasuBHLIA WMH-
CTRYMEHT - OMCK C DLICTPO 3aMeHAEeMON NEHTOM, PAcNOnoMXeH-
HOW Ha ero nepudepun, ¢ aBTOMaTUYECKUM YCTPOMCTBOM ANA
HaTAXeHWA B npouecce obpaboTkK. [lpu BeINONHEHWW UCche-
A0BAHWUWA C TAKMM MHCTPYMEHTOM YCTaHOBNEHbl OCHOBHLIE 3a-
KOHOMEepHOCTK hopmoobpa3oBaHMsa NOBEDPXHOCTEW OeTanei
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Pe3aHnA C y4eToM ynpasneHua TemnepartypHbIM Nonem B 30He
Pe3aHnAa 3a cYEeT Nodadun oxnaxgeHHoro soagyxa [51.

Cpegw getanei BymarogenartenksHeiX MalluH ocoboe Me-
CTO 3aHMMaKT 0Dpe3nHeHHbIe Banbl, KOTOpPLIE B Npouecce

co3gaHna DymaHOro nonoTHa Ha Ha4vYanbHOW CTaguW M3ro-

TOBNEHUA (OPMUPYIOT ero ceorcTea. OT kadyecTea obpesu-
HEHHBIX BAnNoB U X M3HOCOCTOWMKOCTH 3aBUCKUT KAaYeCTBO Bbl-

nyckaemou DymarM no Takum nokasaTensam, Kak paBHoOMep-
HOCTb M OOHOPOAHOCTL, MagKkocTe U Op., a TAKKe NPOW3BOOM-
TENLHOCTE MAalUWH, onpefenfaemMan CKOpOCTLO cxoaa Bymary
M BpEMEHEM NPOCTOEB, CBA3aHHbLIX C 3aMeHOW oBpesrHeHHbIX
BANOB. B 3TOM CBA3KW pa3paboTka OCHOB BbLICOKONDOW3BOAW-

TMNa Ten epalleHns NpW NpPepLIBUCTOM LWNWdoBaHWK, NO3BO-
n{wre onpedenaTs ONTUManbHLIE reOMETPUYECKUE Xapak-
TEPUCTUKM MHCTPYMeHTa W BbiBWpaTh pauMoHanbHbIe PeXUMb

TENBEHOW MexaHu4yeckon obpaboTk obpesnHeHHbIX BANoe Ha

Da3e HOBLIX TEXHWYECKUX PELLEHWIA MMEeEeT BaXHOE X03AMCTBEH-
HOE 3Ha4YeHue,

B pesyneTaTe aHanUTUYECKWX WCCNEgoBaHWM YCrOBMWIA
CTPYXKOODpa3oBaHua C NOMOLWLI PEeonornyecKkon mMoaenm
BA3KO-YNPYroro NnoBegeHWAa pe3uHbl BLiNo YyCTaHOBNEHO, YTo
CKOPOCTbL pe3aHuA gorkHa BbiTe GoNblue CKOpOCTH ABMMe-
HUA YNPYron BOMHbI B peanHe, YTo NO3BONKUNO YCTaHOBUTE thyH-
KUWOHaNbHYH 3aBUCUMOCTE MEXAy NPOW3BOOWMTENEHOCTLID,
peEXuMamMu LWNUQoBaHMA, PU3MKO-MEeXaHWUYECKUMKM CBOMCTRA-
MW MaTepuana W XapakTepucTukamu pabodel NoBepxHOCTH
abpa3vBHbLIX MHCTPYMEHTOB [B].

Yiccnepoeanusa B obnactu rnyBuHHoro wnwudoeadua - 3To
HOBOE HAyY4HOEe HallpaBlieHWe B COBPpEeMeHHOM MELIJHHDETF]'D-
EHWK, ABNALWLeecs Dazon ANA AansHeALWero PassuTUa HayKu
0b abpasveHon 0BpaboTke MaTepWanoe M OTKPLIBaKLLEE 0CO-
Doe HanpaeneHwe B CO3faHUK HOBLIX 3thheKTUBHLIX MHCTPY-
MEHTOB M BbLICOKONpOW3BoAUTENbHOrO obopynoeaHus. MNoBbl-
LeHne apperTMBHOCTH 0BpaboTku 3acyeT rmMyBUHHOM Wnu-
(poBaHWA cnocobCTBYET YCNELHOMY OCBOSHWIO B MaLLMHOCTPO-
€HWK HOBbLIX Donee aPeKkTUBHLIX MaTepuanos, NpUMeHeHKue
KOTOpPbIX BBINO 3aTpyaHEHO U3-3a3 UX KpaliHe HU3Kon oBpaba-
TbiIBAEMOCTW. Peaynsratom MccnegoBaHuii ctan HoBbIW Npo-
rpeccuBHbLIM cnocob obpaboTkK - rnyduHHOe ogHoNpoxoaHoe
WnugoeaHne, coeMellanllee OAHOBPEMEHHO YEepHOBYIO M
YUCTOBYHD 0BpaboTky, no3eonsiolee NOBLICKUTE NPOW3BOOMK-
TeNLHOCTE 0DPaboTkK B 1,59-3 pasa no cpaBHEHWIO C ApYriMMM
cnocobamu wWnuoBaHns U NONY4YaTk NOBEPXHOCTL BLICOKOTO
KadYecTtsa |/ ]. HageXxHoCTe M JONTOBeYHOCTE AeTanen MalumH
38BMCAT OT COCTOAHMA NOBEPXHOCTHOrO CMNOXA, YTO B CBOK
oyepenb, B 3HAYUTENbLHOW CTENEHW ONpeaenseTca TennoBbl-

MW NpoueccamMu, ConpoBoXKaaklW MM npouece WwnudosaHuA.
llpoBefieHHbIe hyHOaMeHTanbHbIe MCCNEA0BaHUA Tennogu-
3uKKn abpazuneHon oBpaboTkn U cnocobos ynpaesneHns Tenno-

BEIMW ABNEHUAMM NPW LWNWGOBAHWK NO3BONMIK NONY4YKUTL aHa-
nuTUyecKkne 3aBUCUMOCTH ONA pacyeTa TeMnepaTtypsl B 30He
pe3aHWs B 3aBMCUMOCTW OT pexumor obpaboTtkn, Tennodm-
IUHECKMX W reoOMEeTpPUYECKMX NapamMeTpoe obpabaTeiBaeMbIX
getanen v abpasvMBHOro MHCTpymMmeHTa [8].

B pesynetate wccrnefosaHwii B 06nacTi Beicokoaddek-
TUBHbIX MeTofqoE abpasveHon obpaboTkn matepwanoe paa-
paboTaHbl Hay4YHbIe OCHOBLI NpoLUecca, No3BoNALLINE Yrpas-

NATE NPOU3BOAUTENLHOCTEH M KA4ECTBOM, YYUTLIBAIOLLWE Be-

POATHOCTHO-MaTeMaTU4YeCcKyd Moaent WNMgoBanLHOro Kpy-
ra B 3aBMCUMMOCTH OT cnocoba wnudosaHus.

FaboTa no uccnefoBaHWO 3aKOHOMEPHOCTEN W NOBkLILLE-
HWA 3(PPEKTMBHOCTK Npouecca wnudosaHua TpyaHoobGpaba-
TblBaEMBIX Marepuanos BeINONHAETCA NPY MMHaHCMPOBaHWK
B pamkax rpaHta MuHucTtepcrea obpaszosaHus PoccURCKOR
®epepaunn «BoaMmoxHoCcTH abpa3vBHOrO MHCTPYMEHTA B CO-

Ne 1 (22) 2004
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(Da308bli COCTaB M 30HbI AOKAAM3IANMH KAPOWAHBIX YACTHI
B AANTEAbHO paboTaimemM METanAe naponpoBoAa

A. H. CMUPHOB, douenm, kaHo. mexH. Hayk, Ky3l 1Y,

3. B. KO3J10B, npogeccop, dokmop ¢us.-Mmam. Hayk,
H. A. KOHEBA, npogheccop, dokmop ¢pus.-Mam. Hayk,

H. A. MTOMOBA, ¢c. H. c., H. P CU30HEHKO, c. H. c., T ACY,
2. ToMck

HanexHas 1 bezonacHasa akcnnyaTauus TEXHUYEeCKMX YCT-
DOWCTB ONAacHbIX NPOM3BOACTBEHHLIX ODLEKTOR B 3HAYUTEND-

HOW CTeneHwW onpegenseTcs (Ka3oBbliM COCTABOM, pas3mepa-
MK, THNOM WM XapakTepom pacnpegeneHMa KapbugHbelxX YacTuy
B CTANAX M3 KOTOPbLIX OHW M3roToBNEHH!. | lpy AnuTensHoW 3KC-
nnyataumu obopynoBaHus B MeTanne npoucxogAaT CNoXHbIe

DU3MKO - XMMWYECKKe Npouecckl, NPOUCX0ANT pasynpoyYHeHWe
cTany. PUanKo - MEXaHWYECKNE XapaKTePUCTUKW CHUXaKOTCH,
4TO B KOHEYHOM WUTOre MOXET NPUBECTH K aBapyunHOMY pa3py-

LIEHWID TEXHWYECKOro ycTpoucTea. [1oaToMy nay4yeHWe Xapak-
Tepa M3amMeHeHue (pa3oBoro coctaga AnNuTenksLHo-paboTakLmX
MaTepuanoe BeCbMa akTyanbHaa 3afa4a.

B HacToswen paboTte Bein nccnegoeaH NoepexaeHHbIn rnb
(THYTbIM Y4Y4acTOK Naponpoeofa), W3roTOBNEeHHbLIM U3 CTanw
12X1TM® npuameTpom 273 MM C TONWKWHOW CTEHKKW 32 MM noc-
ne 160537 yacos akcnnyatauwu npu gaenedunn 14,0 Mlla #

remnepartype 550°C. PaspylweHue Npou3oLUno Ha pacTaHyTou
nosepxHocTH rmba. W3 paspyweHHon Tpybbl BeiNo BEIpE3aHo
TPW «KOoNbUeBbIX» yYacTka wupuHoW no 100 MM - U3 30HLI

MaKCUMaNLHOMo packpeiTWA rMba W 13 OByX 30H OKOHYaHWA
pa3pbiBa (YCTbA BUOMMOro pacnpocTpaHeHns TpewmnHer ). Ob-
pasubl ANA nccnegoBadnii M3roTOBNEHELI M3 Pa3NUYHBLIX y4acT-
KOB nNaponpoeoaa.

®aszoebin coctae cranu 12X1M® bein nayyeH metTogom
DEHTIeHOCTPYKTYPHOIO aHanuaa v metogom AMpakunoHHOM

INEeKTPOHHOW MMWKPOCKONKWMK.

OcHOBHOW cocTaenawwein ason, nony4eHHol nocne ob-
naboTkKM peHTreHorpaMmm v NpoBefeHMA Ka4yecTBEeHHOro a-
30BOF0 aHanuaa, ABNAeTCA «-hasa, KoTopas npencraenser
coboi TRepablit pacTBOp Ha ocHoBe xenes3a, umekowwero OLK
peleTky. HesaBmcumo OT MecTa WCccnegoeaHua Ha obpasue
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mMatpuuein ctann 12X1M@ asenaetcsa o-casa, koTopas npeg-
ctaenaer cobor OLIK TBepabi pacTeop aToMOB BHeApeHWs
(yrnepoga, asota u gap.) U 3amelleHns (xpoma, monubgeHa,
BaHaauA) Ha OocHoBe Fe.. JTa (pa3a Bcerga cOoCTaBnAeT Oc-
HOBHYIO YacTe matepuana. Mopdgonorvyeckn o-gasa B pas-

NUYHLIX y4acTkax obpa3sua nNpucyTcTBYET B BMOE PEPPUTO-
KapbuaHOW CMECH.

Kpome aton thasbl obHapyeHo Hanv4Yue paanuyHbix kKap-
bugoe: VG, V.G, Mo:C, M., FEal,

Konu4ecTBeHHbIW ha3oBbi aHanwa No3eonun onpeaennTs
0BbbeMHYI0 OONK COoOepXaHWA KaxaoW (pa3oBOW COCTaBNAND-
wein. BenwyuHa obwemHOW gonk o-da3skl - OCHOBHaA W Co-

ctagnqaer 98-99%.

ObHapy#eHsbl cneaywwue kapbwas: VC, V.C, Mo,C,
v-MoC, M..Cg, Fe,C. Hannume kapbugHbix a3 B NPOLEHT-
HOM COOTHOLIEHWW HeBENWKOD, Ycno coctaenaeTt oT 1% go 2%.
iccnenoeaHuA, NpoeeneHHbIe METOAOM 3NeKTPOHHOW MUKPO-
CKONWK, Janu cregylowyl BenudyMHy cpeHero aHa4dyeHus
obremMHOR gonv KapbuOoB B CcTanW: OHa OKasanacb paBHOW

(2,3 £ 1,2)%. IT0 aHa4YeHWe TecHO CBA3aHO C KONMW4YECTBOM
yrnepoga e ctanu U TMNoMm obpa3oBaBlMXCA B cTanu kapbu-
noe. OHO 03HAYaeT 4YTO, ecnv OCHOBHBIM Kapbuaom B CcTanw

AenseTcA Kapbua M..C,, TO Becbk yrnepog A0MKeH HaxoguTb-
CA MCKNOYUTENBHO B Kapbuaax. Pacnpeneneduve Kkapowgoe B

MccnegyemMolr cTanu He AenseTca ogHopoaHeiM.  [lpoBegen-
Hble UCCnenqoBaHKA, NoKasanw, vYTo, Kak Ha paanu4yHblx y4acT-
Kax NoBepxHOCTW TPyObLlI NaponpoBoga, Tak U Ha pasnu4YHbIX
DACCTOAHWAX 00 ee NOBEPXHOCTH W 30HbI pa3pLiBa, (Pa3oBbiv
COCTaB cTanv npakTU4eckn octaeTcs HemameHHbiM. MeHseT-

CA NWWbE obLemMHasa Aona ga3s, dhopma KapbugHbelX YacTul, ux
pasMepsl U NMNOTHOCTL pacnpeneneHus.




Lnenyet umeTs B BuAY, 4T0 kapbuasl V.C, Mo.C
1y -MoC obnagaroT ogHOM KpUCTANNNYECKON CTPYK-
TYPOW C NPOCTPAHCTBEHHOM rpynnoi P6./mmc u
DNU3KMUM 3HaYeHWEM NapameTpoB KpucTannuyec-

KOW peLUeTKW a U c. ITO NO3BONAET MM 0Dpa3oBkbI-
BaTe TBepaeiM pacteop (V,Mo),C, roe X meHaeTcs
oT 1 no 2. Heobxogumo y4vects, Yto V.C 1 Mo.,C
obnagatoT 0BbLIYHOW rekcaroHanbHoi KpucTann-

HECKOW pelueTKoM, B To BpeMsa kak v-MoC - nsoii-
HOW reKcaroHanbHOW. Y Takux pelueTok a, = a., a

Z¢y = ;. B Hawem cnyyae oTHocuTensHoe pasnu-
4ue B napameTtpax 2c; U ¢; - 17%. 370 o03Havaer
4T0 0be a3kl orpaHUYeHHO PacTBOPSAKTCH Opyr e
apyre. Vix KONWYeCcTBO B CNNaBe CTONk He3aHayu-
TENBHO, YTO MOXHO NPUHATE NOMHYKO B3AUMHYIO pa-
CTBOPUMOCTL. B CBA3W C BbIWEW3NOXEeHHBIM, 060-

3Ha4YeHus y'-MoC, V,C u Mo.C Hano noHumMaTh Kak

oeHTU4YHele. lNoaToMy, korga ykasauel kKapbuael
V,C u v-MoC, cnegyer noHUMaTe Hanuyue TPOW-
HOro Teepgoro pacteopa (V,Mo),C. TpoiHas casa.
KaKk BWOHO W3 NpeacTaBMEHHBbIX AaHHbIX, NPUCYT-
CTBYET B MaTepuWane B orpaHM4YeHHOM KONUYecTee.
MaKOoHeL, B Marnbix KONWYeCcTBax BCTPEYaeTCcH ne-
rMpoBaHHbIK uemeHTUT (Fe,Cr).C, roe cooTHolWeHKe
Cr v Fe moxet BuiTh pasanuuHeiM. 31a cdasa 0bHapy-
HeHa UCKMYUTENBHO METOAOM PEHTIEHOCTPYKTYPHO-
ro aHanuaa. llocnegHee ykaswiBaeT Ha CUNLHYIO NO-
Kann3auuio MecT pacnonokeHnsa aTon dasbl.
MOXHO KOHCTaTMpOBaTh, YTO B UCCNEgyemMoMm

Cnraee NPUCYTCTBYIOT Kak ABOWHLIe KapBuasl, Tak v
TBepAble PacTBOPbI MHOTOKOMMOHEHTHLIX Kapbuaos.
- CTpyKTypa oKMCneHHsIX y4acTkoB (okucnsl CrO,

n Fe,0,) obHapy#eHa nuwe NpU WccneaosaHnm
meTogom [OM noeepxHocTh 06pasua u B 3oHe pas-

PbiBa. Ee n3obpaxeHWa NpegcTaeneHsbl Ha puc.1. Kak
BUOHO W3 PUCYHKA, H8 MUKPOOWMMPaKUMOHHBIX Kap-
TUHaX, NONy4eHHbIX C TaKUX y4acTKOB, NPUCYTCTBY-
0T OTHETNUBLIE PE(PreKcel, COOTBETCTBYIOLLWE OKUG-
nam CrQ; u Fe;0, (CM. MHOMUMPOBAHHBIE CXEeMbl Ha
puc.1). AuarHocTupoBaTte Takyo CTPYKTYDY Mo cBeT-
NONONEHLIM W300paXKeHMAM OOBONLHO TPYAHO, U O
HaNM4u OKUCNOB MOMHO CYOWTbL NUWL MO MUKPO-

ANbpakUMOHHBIM kapTuHaM. MeTon PCA He noka-
3aln HanW4Wa OKMCNOoB, YTO 03Ha4YaeT. YTo obkeMHas
00ns UxX mana.

OKMCNBI BCTPEYAKTCA TONMLKO Ha MOBEPXHOCTH

TPYDbI U HA NOBEPXHOCTM pPa3pbiBa. 3TOT OUEHb BaX-
HbIM PaKT Heobxooumo nogYepkHyTs. OYeBNaOHO, YTO
BHELUIHAA aTMocgepa B ycnoeusax paboTel naponpo-
BOAa akTUBWPYET npouecc okWcneHusa B Hem. Koroa
OH Ha4uWHaeT pa3eWBaTbLCA BHYTPW Naponpoeoaa.
3TOT NpOLecc cnocobCTBYET PA3BUTUIO PA3PYLUEHMS,
XOTH, BO3MOXHO, OH ABNAETCA HE efWHCTBEeHHBLIM.

HeobxoauMo oTMEeTUTL, YT HaBNaaeMbIA KOH-

TPAacT Ha CBETNONONHLIX M30BpaxeHWax, Npeacrae-
NEHHbIX Ha puc.1, CBMAETENBCTBYET O CNOXHBLIX NPO-

Lieccax pasoobpasoBaHunA B OKMCNAEMbIX y4acTKax.
VI3BECTHO, YTO KWCNOPOL NPaKkTUYECKH He pacTeo-
PAETCA B C-)Kenese [1], HO MOXeT coOepKaThCH Ha
Aegektax. ObpaszoeaHne OKMCNOB NPUBOAWT K NO-
KaneHOMY yBenu4eHuo obvema marepumana. Takue
MeCTa MOryT ABNATLCA UCTOMHWUKOM BHYTDEHHUX Ha-

NPAAEHUN M NOKaNBHOTO 3apoXaeHUa MUKPOTPELLIMH.
[NapameTpel KpUCTaNNMYecKoil pelleTki a-thask

Fuc. 2. Kapbuael M23C6,

PanonoXeHHble BHYTPW (bparmMeHToB
(OTMEYEHLI CTpenkamK).

JNEKTPOHHO-MUKDOCKONUYecKoe
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(0.5 MEM

Puc. 3. YacTuubsl kapbupga M..C; pacnonoXeHHble Ha rpaHyLlax 3epeHd

aAnsa paanMyHelx 06pasyos ObinK paccymTaHel No YrnoBbIM No-

NnoXeHWaM AWdpakuWMoHHBIX MakcuMyMoB. Ona ux npeuman-
OHHOIMo W3MEpPEeHWA MCNOoNbL30Banack AKCTpanonAuWa No gyH-
KUMKW cos?0 (B - yron audbpakuumn) AnA KyBUYECKOW CUHIOHWK.
AHanu3aupys nony4YeHHble daHHbie, MOXHO CKa3aTk, YTO 3Ha-
YeHWA napamMeTpa KpUcTannuYeckon pelleTkn o-paskl B pas-
NWUYHBIX yyacTkax martepuana 6nuakyd. OHu Taoke bBnnaku K na-
DaMETPY KPUCTannNUYeckon pelleTKn YWCToro o-Fe, paBHoro

0,28664 HmMm [2]. 3TK UMcbpel NOATEERXKAAKT, YTO BECh yrnepoa
BhILUEN W3 TRepaoro pacTeopa B Kapbuael 1 Ha oedeKTel KpWU-
CTanNUYeckon peLueTkn, U 4To MexaHW3M OKMCNeHWA He CBS-
3aH C NPOHMKHOBEHWEM KMCnopoda B TBepdbin pacTeop.

B pesynkrarte npoBefeHHbIX NccnegoBaHnu yCTaHOBNEHO
cnegylllee:

1. YacTmuel kapbuaa M..C; pacnonarakoTcs B pasHbiX Me-
CTax Matepuana (BHYTPW, Ha rpaHuuax, cyorpaHuuax U B CThbi-
kax chparmMeHTOB M 3epeH o-pasbl). Kapbua M,;C; ABNAETCA
OCHOBHbIM Kapbugom B uccnegyemon ctanu. @opma U pame-
okl “acTuy M..C; B o-(hase CylwecTBeHHO 3aBUCAT OT KX pac-
nonoxeHus. Camele Menkme Yyactuuel (~15 HM) HaxogAaTca Ha

nucnokaumsax (puc.2a,s). BHyTpu Kpuctannoe o-thaskl NpucyT-
CTBYIOT TaK¥e 4YacTulbl, He CBA3aHHbLIE C AWCNOKaUWAMM
(pMc.2.6,8). 3TK YacTuubl 0BnagawT oKpYrnow opMon U He-

ckoneko Donswum pazmepom (~15-30 Hm).
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Opyrum MecTom BblOeneHna Kap-
buaa M..C; ABNAKTCA rpaHuubl W
CThIKM hparmeHToB. YacTuusl obna-

03T B OCHOBHOM OKpPYrnow dop-

MO, Pazmep yactuu, HaxodaLwmxcs
Ha rpaHyuax dparMeHTOB, B pa3nunu-
HbIX y4acTKax obpaaya cocTaBnsaeT
BennynHy ~20-30 HM, B CThIKAX
thparmeHTOB - ~40-60 HM. B oTaentk-

HbIX y4acTkax obpa3sua Ha rpaHuuax
(bparmMeHTOB NpPUCYTCTBYHKOT YaCTH-

Ubkl, UMeLWKe KBagpaTHYH (Mnw
ONMakyo K Hel) dpopmy. Pasmep Ta-
KMX 4acTul 3Ha4YUTEeNbHO Bbllle
(~0,4 MKM).

Ha rpaHuuax sepeH 4acTuubl
kapbuaa M.,C, umeloT pasHyio cop-
MY: OKPYTTYH0, BbITAHYTYHD, Tpey-
FONBHYH, KBAAPAaTHY MNK NPAMOY-
roneHy (puc.3). Paamepel 4actuy
konebnwotca B npegenax 0,05-1,5

MM, OTMETHM, YTO MHOTQAa Ha rpa-
HMLAX 3epeH NPUCYTCTBYIOT rpynnb!
yactuy kapbwoa M..C.... TlpoTa-
HEHHOCTb 3THUX FPYNN COCTaBNAET £-
{ MKM.

2. Kapbwp VC. HacTuubl 3TOro
Kapbuoa MMeT OKPYINyH WNK Bbi-
TAHYTYIO (DOPMY W NMPUCYTCTBYET
BHYTPW CETY4aTon U @parmMeHTupo-
BaHHoOW cyBeTpykTyp. CpeaHuwe pas-
MEpPbLI YacTul B pasnU4HbBIX y4acT-

Kax Matepuana COCTaBnAawT BElKn-
YUHY 15-25 HM.

3. Kapbug v'-MoC. Menkue (10-
20 HM) YacTuubl, NPUCYTCTBYHOLLKWE
TONbLKO Ha rpaHuuax parMeHToB.
4. Oxkmcnel CrO, n Fe 0,
ObremHan aona umx mana. Okucnel

BCTPEYaTCHA TONBKO HA NOBEPXHO-

cTW TPYBB! U HA NOBEPXHOCTH paspbiea. O4Y4eBMOHO, YTO BHE-
WHAR atMocdepa B ycnosusax paboTel NnaponpoBoaa akTUEK-
pyeT npouecc okucnedws B Hem. Korga oH Ha4yvmHaeT passu-

BaTLCA BHYTPW Naponposoga, 3ToT npouecc cnocobcTByet
Pa3BUTUIO paspyLlieHna, XOTH, OH ABNAETCA He e0WHCTBEHHLIM.
JTH YY4ACTKWM MOMyT ABNATLCA MCTOYHMKOM BHYTREHHUX Ha-

NPSXEHWA U NOKaNbLHOIo 3apoXKaeHUa MUKPOTPELLIMH,

Takum obpa3oMm, YyCTaHOBNEHO, 4YTO B npouecce OnNu-
TenbLHOW 3KcnnyaTauuMu naponpoBoga B MeTanne npo-
M30LWWNKM Nnpouecckl obegHeHWA TBepPAOro pacTeopa neru-
PYIOLWMMMK 3NeMeHTaMKu M pasynpoYyHeHne (beppuTHOW MaT-
PHULUbI, NPpeMMYLLEeCTBEHHO Ha rpaHUUax 3epeH BblOenu-
NACb U YKPYNHUNKUCE KapbugHble YacTtuubl My;Cq. BernHuT

oTnycka (HanWu4YMe KOTOPOro XapakTepHo ANA UCXOAHOro
COCTOAHWMA cTanwW) - pacnancA. JaHHoe pazoBOe COCTOA-
HWe cTanu cnocoBbcTByeT npoueccy obpazoBaHMA MUKpPO-

noBpexaeHun W PpasBUTHUIO paspyLlueHWA.
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KAYNECTBO NOBEPXHOCTMW

IJOTHO3HPOBAHKE TAYOMHLI W CTENEHH YAPOYHEHMHA

UOBPABOTKA METANNOB

G

WAH(OBAHHOK NOBEPXHOCTM

C. . BULWYTHH, douenm, kaHd. mexH. Hayk, dokmopaum, Bpl'TY, 2. BpaHck

Hawbonee 4YacTo ANA OUEHKW Ka4YeCcTBa NOBEPXHOCTH MC-
NONL3YHTCA NapaMeTphl WepoxXoeaTtocTH, rmybuHa 1 cTeneHb

Haknena obpaboTaHHow noeepxHocTH. ObWwWe peleHUs aa-
Aa4yy NporHo3vpoBaHWa NapaMeTpos LWepoXoBaToCTH NoBep-
XHOCTU Npv WnugoeaHun npueedeHs! B pabotax [1, 2 u apl.
B 3HaYMTENbHO MEeHbLLEN CTENEHW B COBPEMEHHOW HaY4YHOW
nuTepartype npopaboTaH BONPOC NPOrHO3MpoBaHWA NapameT-
POB YNPO4YHEHWA NOBEPXHOCTHOMO cnoA npu wnudoeaHuu. B

CBA3W C 3TUM UCCNefoBaHusA, NocBsLLIEHHbIe gaHHoW npoBne-
Me, ABNATCA akTyansHbIMM.

B HacToAllee BpeMs B NPOV3BOACTBEHHLIX YCNOBWAX CTa-
palTca nogobparte pexxMmel WNWGOBaAHMA 3aroTOBOK, MCKITHO-

Yarwlwne aHa4uTenbHbie CTPYKTYPHO-(ha3oBbie NpespalleHus
B MOBEPXHOCTHOM CNoe (NpU#ory), kotopsle B BonblIKWHCTERE
CNny4YaeB HeraTMBHO OTPaXKaKTCH. Ha 3KCNNyaTauMoHHBIX No-
KasaTtenax getaned MalWH. B CBA3KW C 3TUM 3aKOHOMEPHO

NOABNAETCA WHTEPEeC K UCcnegoBaHuio (opMMUPOBaHUA CO-
CTOAHWA NOBEPXHOCTHOMO CIOA 3aroTOBKW B yCnoBusx Gec-
NPWHOrOBOro WNWoBaHna. COCTOAHWE NOBEPXHOCTHOND CNos

POPMUPYETCSH, KakK Npasuno, Nog Bo3AencTENEM TEMNEpaTYp-
HOMO W CMNOBOro (pakTopoe npouecca obpaboTkn. Becnpu-
HOroBoE WNUQPOBaHWe AenaeTt npesanupylowmMmM BNusaHUe

CMNOBOro dhakTopa Hafg TeMNepaTypHeIM. B aTUX ycrnoBuAxX
noBblleHWe MUKpoTeepgocTu obpabartsiBaemoro matepuana

NpoMCXoanT 3acyetr aedopMauWoHHOIO YNPOYHEHUA. 3TO
0BCTOATENBECTEBO NO3BONAET NPUMEHWUTL ANA NPOrHO3UPOBa-

HWA rnMyBuHBI U CTENEHW YNPOYHEHWSA NOBEPXHOCTH MONOXKE-
HUS TEOPUM NMNACTUHHOCTH.

Hawbonee 4acTto nonarawT, 4YTO BepluMHa abpasuBHOrC
3epHa uMmeeT cepudeckyo cbopmy. OBKeHWe TakoW sep-
LWKMHblI OTHOCHMTENBHO 0DpabaTkiBaeMoro Marepuvana Bbi3bi-
BAET €ro BO3BLIWEHWMA (HaBankl) Bnepeaw MHOEHTopa W no

Kpasam WnuoeoYHOW UapanuHel [3]. [ansHelwee BHeape-
HWe BEPLWHLI 3epHa B obpabaTbiBaeMblili MaTepuan MoxeT
NMPUMBECTU K 0Dpa30BaHWIO CTPYKKK NPM BLINOMHEHWK Crieny-
HOLEero ycnoeusa (4]
a,2a, =pm, (1)
rae a, - rybuHa BHegpeHMs BeplKnHLl 3epHa B obpaba-
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Pirc. 1. CeTka NMHWIA CKONBXEeHWMA U TPABKTOPUK NepemMeLleHMi
4acTuy metanna npy B3anModencTBUM C BEPLUMHOW 3epHa

TbiBAaEMbIU Matepuan; a,, - rMybuHa BHeOpeHWa BepLUMHLI 3ep-
Ha B obpabartsiBaemeln MaTepuan, Npu KOTOPOW HadYWHaeTCs

0Dpa3soBaHWe CTPYXKKW, p - paguyc OKpPYrneHWs BepLUMHBI 3ep-

Ha; M, - KpUTEepUiA nepexoda oT nnacTudeckon aedopmaumm K

CTpy#Koobpa3soBaHWo Npu wnudoeaHuK [5].
[lpoaHanuavpyem ocobeHHOCTW B3aWMOOENCTEBUA 3epHa C

METANNoM B CeYeHWW, napannenbHoM BeKTopy ckopocTu V m
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