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Koukype 30A0TAAd MEAAAL Guerpekon dpmapkn

CUBUPDL: DOKCIIOPT-UMIIOPT: CEBEP POCCHM.

TPAHCCHUB. CHBHE/IPA: CHBHE®TETI'A3.
'OPHOE JIEJIO CHUBHPH.
METAJLTBI CHBHPH - 2004

IJPOEKTUBHOE IMTPOABHUXEHHE IMTPOAYKIIUH HA PBIHOK

MAJIOH 30]10TOH MEJAJIbIO

narpaxaaeres OAO HIIT u OU
"OPI'CTAHKHHITPOM", r. HoBocuOupck

32 OPraHHU3AUMI0 H NIPOBeJeHHE NPOrPAMMHBIX BbICTABOYHBLIX
MEPONPHUSITHI, CIIOCOOCTBYIOIMIMX YCHEIHOMY NPOABHKEHHIO
TeXHOJIOIHH ¥ TOBAPHOH NPOAYKIHH HA PbIHKH Pocenu

IIpeoceo - A.
pedcedamens Jciopu W Canoxcrnuxos I'.A

-
Ipe3zuoenm Cubupckou Apmapku ﬁﬁ Axyuiun C.b.

Hupexmop esicmasku _ Kysneuoesa I.H.
P P 77, 7() y3Hey
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PEOAKUMOHHBIW COBET:

MuckyHor A.A., reH. gupektop OAO HIMT n 3K
« OprcTaHkKMHnpoMy», Yned-kopp. MexaoyHapoaoHoi
Akagemui HayKoseneHus, AOUeHT - npedceaarent
cCOBaTa.

AHucumeHKo [LE., OMpeKTOp NPOU3BOACTEEHHO-
TEXHONOrMYeckon MrUpMel « CUrma-mHCTRYMEHT?,

AthaHaceeB B.K., akagemuk PAE, npoceccop,

0.T.H., CuelrnY; bankoe B.ll., 3aM. reH. anpex-
Topa AU «BHWMKWHCTpYMeHT», K.T.H., baTaeB

ALA., npodeccop, 4.7.H., Al 1Y, lepaceHko A.H.,
aupektop O00 HIMK® «Mawcepsucnpubop»; No-
nybee HO.M., aupekTop OO0 «WHCTpYMEHT ANA
dBTOCEPBUCa», AOLEHT, K. T. H.; 3auenuvH Al ., nep-
BeIM 3aM. Npegcegartens uenonkoma MACLL, Ynes-
KOpP. AKageMuu TEXHONMOMMYeckUX Havk, K.T.H, Kup-
caHoB C.B., npotpeccop, A4.T.H., T11Y¥Y; Korad b.H.,
npodeccop, A.T.H., Kyal TY; Kopotkos A.H., aka-
gemuk PAE, npodeccop, A.T.H., Kyal TY; Kyapa-
woe E.A., npogeccop, O.T.H., Hatl TY; Mopo3soB
B.B., coeeTHuK reH. aupektopa OQAQ HMOT v 3K
wUJprecTaHkMHnpom», K.T.H.; OBYapeHko A.l., npo-
dheccop, A.T.H., BTW AnTl' TY; CMmoneHukoe H.A.,
npodeccop, A.T.H., BonrT TY; Cycnog A.I%, npodhec-
cop, O.T.H., 3acn. AeATenbt Haykn W TexHWKW PO,
bpanl TY; — yneHb! coBeTa.

U3OATEIND -
OAQ HIAT n 3K «OprecTadkuHNpomM»

[ NnaBHbLIN pegaKkTop MOPO30B B.B.
3am. rMmaBHOroc pefaKkTcpa FEPACEHKO A.H.
3am. rmaBHOro pegakropa FONYBEB KOM.
Pegakrop *xONBIPEE B.B.
BépcTKka v AM3auH 3AXAPCE B.B.
ROppeKkTypa LWWATPOB B.A.

Pepakuvsa He HECET OTBETCTBEHHOCTHW 38 A0C-
TOBEPHOCTE WHADOPMALUKWMK B peKnamMHbIX MaTep-

anax. Heobxogumele cepTUhMKaTE! M NMLEH3UM
obecneqynBsanTca peknamMonaTensamu.

[NonHaa Ny YacTU4HaA NepenevYarTka MaTe-
pUANoE, ONYONWKOBAHHLIX B HACTORLLEM KM3Oa-

HUKW, JONYCKABTCH TONBKO C NUCBMEHHOrD pas-
peleHna pegakunin, Coeinka Ha xypHan obAza-

TENLHA.
MueHue asTopos NyBNUMKaUWiA MOXET HE COB-

NafaTe C MHEHWMEM Delakulii, ':-'FIII-'TI'HHEI.I'IE-I CTa-
Teld He BO3BpAaLLaTCA.

Moanucka OCYLWEeCTENAETCA Yepes peaakumio

ANPEC PEOAKLWM:

630087, r. HoBocHMOUWpCK — &7, np. K.Mapkca, 3,
OAQ HIMOT w 9K "OPITCTAHKWMHITPOM®
Ten.: (383-2) 46-37-77, Ten./dakc; 46-39-11
E-mail: ostp@sibproject.ru

HypHan aapervcTpuposad 20.12.2002 r.
MuHuCcTepcTeoMm F@ No genam ne4aTtu, Tenepaguro-

BELEAHWA W CDEOCTE MACCOBBIX KOMMYHWUKaLWMA.
CeBMOeTensCcTEO O perncTpauuy A Ne77-14172.

Otnevyatado B TMnorpacgun «MPADONKT »
MNognwcado B nedate 18.06.2004 r

Tupam 1000 3K3.

COAEP/KAHHUE:

Beicrakn. Kondepenunn
b. B. MOPO30B. MexnyHapoaHas NpOMBbILUIEHHAS BEICTABKA
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A. L. OBYHAPEHKO, A, ). KO3J/IHOK. KombuaHpoBanHas
MarHHTHO-HMITYIbCHAas 00padoTka pexyiero HHCTPYMEHTA. . . ... .. . . 3

B. B. EBCTHUI'HEEB, B. . AKOBJIEB, B. IO. PHJIUMOHOB.
Pazpabotka CBC - mOpOMIKOBEIX MATEPHAIOB H HOKPLITHH

HHTCPMCTA/LIMAHOTO KIaCCd 14 3allHThI [MOBEPXHOCTEHN

BTBETCTREHERIX TETAIIEH: . -+ 5 & b i g it o o S
A. M. 1 ¥YPbEB, O. B. HAMETKHHA, O. A. | YPbEBA,
A, AL KOJIHIHMH. Beicokoa((eKkTHEHAA TEXHOJI0IHA

TEPMOLHKIHYSCKOTO YIIPOYHECHHA KOHCTPYKIIHOHHELIX H

C. A. TVIVIIOB, O. M. CMHPHORB, B. ll. KYKYLIKHH,
B. 1. CEMEHORB, E. . LIMYPbIl MH. TexHomorua yrunmusannu

oTXx0n08 nonuatuieHrepedTanara (I197T) v apyrux TBEPARIX OBITOBBIX

HHCIDVMCHTANRHRES CTRRCH . . o s S e e s 10)

1 IIPOMBIIIEHHBIX OTXOI0B, COBMEIIEHHAA ¢ [IPOH3BOACTBOM HOBBIX
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B. B. MAPYCHH. BeicokoyacToTHas MMIy/IbCHAaA 3aKkaika (BH3)
T, o o et e R B s R AN AL LS LA e 14

A. M. MAPKOB, C. 1. IEOHOB, T. A. ACKAJIOHOBA,
M. 1. MAPKOBA. AsToMarH3anug ONepaTHBHOTO YIIPAaBICHHA

MAITHHOCTPOHUTENEHBIM TIPEATIPHATHEM. . . . v v v v v v v vt v an m s s s e a s 15
E. ). TATAPKHH, B. B. XOMEHKO. @opmooOpazoBaHie y3/I10B

KPCILVICHHA B TOHROCTCHHBIA JICTAJIAX MCTOAOM THIACTHHCCROIO
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B. H. 3BEI'HHIIEB, B. ©. YUPKALUIEHKO. [InepMouMyiascHeIe
TCAHOIIOIHKE 71 ITPOMBIITIJICHHBIA HPHMEHEHHH
[1. B. BEPELIIATHH, M. A. YEKAHOB. H. A. TUTOB.

CoenuMHeHte TMCTOBRIX JeTaiel 3aknénkaMu 0e3 npeapapuTe/IbHOIo
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A. M. MAPKROB, E. b. bBOHIIAPD.
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[. A OKOJIOBHY, C. B. KAPIIOB, O. C. JIAPEHIEBA.

HoBEIE TEXHONOTHH B MIPOH3BOACTBE CTAILHBIX MMOPIIHEBEIX KOMEL. . . . 27

M. B. BOTKHH, A. M, ©HUPCOB. CrpyxrkoapoblieHHe, Kak (QakTop,
00eCIeYHBAKIIHH MOBBILIEHHE MPOH3BOAHTEIRHOCTH TOKAPHOH
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E. A. HBAHAMCKHH, A. A. UBAHAWMCKHH.
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ABTOMAT NPOAOIEHOTO TOYSHHA 1A 00pabOTKH BBICOKONPOYHBIX PEKYILHX CTANCH METKHMH CepHAMH JeTallek

R celle -

Tlhununne
nozgpabuenune!

206 urwaa 2004r. ucnoaAHsemcsa 55 Aem
reHepaAbHOMY gupexkmopy OAQ HIII u 94
« OprcmaHKUHNPOM», Npegeeqamenro peqakyuoH-
HOro copemda XypHara « Obpabomka MemaaroB»,
YAEHV-KoppecnoHgeHmy MeXgyHapogHoU akage-
MUU HAQYKOBegeHuAa [IUCKYHOBY AHgpeéelo

AAeKCaHgPOBUYY.
KOAAEKMUB uHcmumymad « OprcmaHKuUHNPOM »,

YAEHBbl pegakuuoHHOro copema XypHara « Obpa-
bomka MemaaAAOB», gpPy3bsa U moBAapuwiu no

pabome u HAYYHOU geAameAbHOCMU cepgeqHo
no3gpaBAAlOmM AHGpPes AAEKCAHgPOBUYA C GHEM
POXKGEHUA U JKEeAQHm eMy KpPenkoro 3gOopOBbS
U gaABHEUWUX MBOPUYECKUX YCNEXOB!

Koaarerd
IT0 COBMECTHOH pabore.
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Mexcoynapoonas npomvluiieHHAA GbICMABKA

uMetananl Cubupn - 2004»

6. B. MOPO30RB, an. pedakmop xypHana «O6pabomka Mmemannoe», kaH0. mexH. Hayk,

C 30 mapta no 2 anpens 2004 roga 8 r. Hoeocubupcke Ha
«CHOMpCKOKM ApmMmapker» npowna cneuuanyanpoBaHHas BhICTaB-

ka «Metannel Cubupu: Jlutee. Metannoobpabotka. Ceapka». B
aToMm rofy, kak v B npegelgyiem, esictaeka «Metanne Cubupu»
npoBoaMNack COBMECTHO C NPOMLIWNEHHEIMW BLICTABKAMMW
«CubHegpa: CubHedTeras. lopHoe geno Cubupu», « TpaHccuby,
4YTO MO3BOMWMO pelaTh WHWPOKWA CNeKTp BONPOCOB, CBA3AHHBLIX

C OanebHeWWwuM pasBUTHEM MALLWHOCTPOEHMSA B perMoHax Cubn-
PK, YKpenneHeMm MeXpervoHansHoro U MexayHapogHoro coTpyo-
HWYeCTEaA.

QOblee KONWYECTBO YYACTHUKOB nNpeBbicuno 260 KomnaHwiA
13 49 ropogos FoccuM, cTpad bnuxHero (YkpawHa, benopyccus,
KazaxcTaH) M aansHero ([ epMmanua, Hexuwsa) zapybexbs.

Ha uepeMOHWU OTKPBITWUA BbICTABOK rMOCTEN M YYACTHUKOB
npueeTcTeoBanu: A. A. LWLepDWHWH, NepBbiM 3aM. NoONHOMOYHO-
ro npegctasutens [lpesngedHTta P® B Cubupckom degepani-
HOom okpyre; M. E. Hukonaes, samectutene npegcegatens Co-
peTa Pegepaunn PepgepancHoro CobpaHua PO; A, A. becna-
NMWKOB, NEpPBLIKW 3aM. rMaesl agMUHUCTpauKMM HoBocUBUpCKOW
obnactu; A. B. Llencko, Ha4yaneHUK 3anagHo-Crubrupckon xenes-
HoW goporu; C. A. [lepenoBckMi, MUMHWUCTD CTPOUTENBCTEA W NPO-
MbILUEHHBIX CTPpOMTENkLHLIX MaTepuanoe Pecnybnumkn Caxa w
paa ApYrvx npegcrasuTene MUHUCTEPCTE W OpraHMaaurn Poc-
CHUUCKOWM Pegepalui.

YYacTHWKK BbIC-
TABOK NpegcTaBnnw
Ha CBOWX CTeHaax
MHOMO WHTEpPeCHbIX

pa3paboTok. B Tom
Jyucne: MNTO «bepe-
30BCKOe» (. HOBO-
cCUBOMpCK) - yoapHo-
BEPAWATENBHYH
TexHonornw bype-
HIA, TAKHKE MEXaHW-
3auu  cnycko-
nogbLeMHbIX onepa-
UM, obecnevneato-
LLIMX BBICOKYH CKO-
nocTb BypeHus:
¢« BocTouHO-CHBUP-
CKWMH 3aBon mertan-
NOKOHCTPYKUWMKW» (I Ha3apoBo, KpacHOAPCKWK KpaW) - TexHono-
M0 BbICOKOK3YeCTBEHHOMN WM3roTOBNEeHWA MEeTannoOKOHCTRPYKUWK
NPONETHLIX CTPOEHWW ONA aBTOOOPOMHBIX M XeneiHoOopOMHBIX
MOCTOB, DalleH M onop cneyuansHoro HaaHadeHws; «bopucor-

nebCcKUn KoTensHo-MexaHu4eckui 3aeoar» (BopoHexckaa oD-
nacTe), - oTonuTenkeHLle KoTnel cepun BKM3 gna akcnnyaTtauum
B YCNOBWAX ceeepa;, MOCKOBCKWW KOMMPEeCCOpPHBIM 3aBog «bo-
peu» - MOAYNbHLIE KOMNPEeCcCcopHBIe CcTaHUuMK Ha baaze BKY
«lUtopm»; «KonomeHckuin 3aeon» (Mockoeckas obnacTe) - MHO-

rOTONNWBHBIE BANEKTPOCTaHUMKM AnA 3HeproobecnevYeHwns bypo-
BbIX, @ TakKe xuneix nocenkoe; HIMNO «AmnynbcHele TexHONO-
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2. Hoeocubupck

[ %

A
«Mup ceapku»
(r. ToMCK) - Npo-
[PECCHUBHLIE
TEXHONOTUMK,
MaTepuansl M

T

obopynoeaHue
ANA CBapodHBIX
paboT; «bHUnc-
KW TEXHONOMA-
YECKWHM WHCTHK-

VT ANTI 1Y um.
V.V, llon3yHo-

Ba» (I. bBUACK) - pa3paboTKy BhLICOKONPOW3BOOAWTENBHLIX MWHWIA
No BeINYCKY KApPTPUOXEeW AN OYWCTKM BOOL!I C annapaTtom ynbT-
Pa3BYKOBOW CBapkW; «MOCKOBCKMW MHCTUTYT CTanu W CrnaBoB» -
KOMNNEKC MeTannopeXyllero MHCTPpYMeHTa M3 anma3sa U HUTPK-
na bopa, a TaKKe HOBEWLWIME TEXHOMNOrMKM YyTUNW3auwK OTXOOO0EB
M3 nonuatTunedTepedTanara.

Ha CTeH-
03X BLICTABKMW
«Metanne Cu-
bupu. JluTee.
Metannoobpa-
botka. Ceap-
Ka» MOXHO
DbINO NONYYKTE
A0CTATOYHO
NONHYK  WH-
opMauni o
nocnegHux no-
CTHXEHWAX Hd-
YYHBIX U NpO-
MBEILUTNEHHBIX

KOMNaHWKW U 03HAKOMMTBCH LWIMPOKOMY KDYTY CReygnarnucrToe © HO-

BLIMW TEXHONOTAMECKIAMY pa3paboTkaMu WM HanpaenNeHWAMM, yr::-
h:|_1-.||r r|1.

*-*"ms vmsnanr a. s. Yexus

MR
| --...

-—I_1I

aedekairao bl EEn IRt A .
I

. iﬁﬁ&"ﬁiﬂ
.-’;.;

gl
.

e

|J__L|1_._.1 :

E== 1L,
i
i

i -




cuBUpCK: ANTaicKas HaydyHO-TEXHOMOrMYecKkas KomnaHusa «AH-
TEK», r. BapHayn; Hay4yHOo-NpoW3BOACTBEHHAA KOMMEpYecKan

tdbupma «Mawcepeucnpubop», . HOBOCHMDKUpPCK, «FOCMapK-
Ctank», r. Cankt-MNeTepbypr; « P3NTEK», r. EkarepuHbypr; «CBa-
povHas TexHukas, r. Hosocubupck, « CUBMATEK», r. HoBocK-
bupck; «CUB3M», Topro-npoMsilunedHas pupmMa, r. [loMeHb;
«CTaHkonpoekT», . Ekatepunbypr; « TOC BAPHCOOP®», HYexua,
« TDOMLKWMIA CTAHKOCTPOUTENBHLIA 3aBod», I TPOWMUK; « [axensie
sybopeaHble cTaHkn», . CapaTtos W ap.

B pamkax eoicTakn «Metannel Cubupu: Jlutee. Metanno-

obpabotka. Ceapka» 1 anpens 2004r npowna 2-a Bcepoccuic-
Kas Hay4dHo-NpakTudeckas koHdepeHuua: «Mpobnemesl NoBbILLE-
HWA achheKTUBHOCT MeTannoobpaboTk B NPOMBILLNEHHOCTH Ha
coBpemeHHoM atane», (opranundatopsl OAQ HINT 1 9 «OUprcTan-
kuHnpom», 000 HMNK® «Mawcepeucnpubop», 000 «VIHCTpy-
MEHT OnA aeTocepeucar», BeicTaBoyHoe obwecteo «Cubupckan

Apmapkar, xKypHan «O6pabotka merannos» - r. HoBocubupck,
MOCKOBCKMIA MHCTUTYT cTanu W cnnaeoe - r. Mockea).

TAHOBWTE KOHTAKThlI C NPOM3BOOAWTENAMK W NOCTABLLMKEMHU MHCT-
pymMeHTa M obopydoBaHwA, 3aknioynTe HEODXOOWMBIE TOPrOBbLIE
CASMKMN. '

OBpa3ukl paznUMYHOro MHCTPYMEeHTa-abpasMBHOTO M pPeXyLLEe-
ro (B TOM Yicne TeepaocnnaeHoro), rmboYyHoro, WTamMnosoro,

NHEBMO-3NEKTPOMHCTPYMEHTa BLINW NpeacTaBneHbl Ha CTeHAax
xomnaHuin: « ABAMET», r. Mockea, «Knposorpaackuu 3aeof Teep-
neix cnnasos» (Ceeponosckas obnacte); «CIMUTMTMTCTOYH», .
Mockea: « TEXTPEWO», r. EkatepunBypr; rpynna koMnaHuin « Tom-
CKWA MHCTpYMeHT», I Tomck; «HOpruHckue abpaanesi», Kemepos-

cKkana obnacTsb.
Yenyru no paspaboTke M BHEOPEHWHO HOBLIX TEXHONOTMW Npea-

noxunm «H3XK» r. Hoeocubupck, « ONTWUKOH» r. HoBocHBUpCK,

«3M Poccua» r. Mockea, «COJIBEP», MHXEeHEPHO-KOHCaNTUHIO-
sas thwpma r. BopoHex, « CBAPKA», Hay4HO-NPOW3BOOCTBEH-
Haf BHeapeH4deckaa upma r. Yebokcapsl, «Hl [Y» r. HOBOCHK-
Gupck, «MWCuC» r. Mockea, «MTIM CO PAH» r. HoBochbupck,
«AnTITY wm. MW, MonayHoea» r. BapHayn, «BTW AnTl TY um. K. TemaTnka koHdbepeHUuMK bBbina YCNOBHO orpaHuydeHa Tpems
. MonayHoBa» r. Buick, «AnynsCHBIE TEXHONOMMMY, HAYYHO-NPO-  HanpaeneHWsAMW, Hanbonee akTyaneHeIMK, N0 MHEHUIO OpraHu-
wagpoacTeeHHoe obveguHeHwne, r. Tomck, «MHCTUTYT Tennodguan-  3aTOPOB, HA COBpPEMEHHOM 3Tane:
kit CO PAH» r. HoBocuBUpcCK. - COCTOAHME CTAHOYHOrO Napka W HanpaeneHws ero mogep-
Huaauun (obopygoBaHwe);

- HOBble pa3paboTku nepcnekTusHoro metannoobpabaTsiBa-
jOLLero WHCTPYMEHTa, ero Npou3eodcTeo (MHCTPYMEHT),

- pa3paboTka W BHeQpPeHWe aBaHrapiHbIX TEXHONOruKM (Tex-

HOMOTUA ).

B oprkoMuTeT KoHdepeHuun noctynuno 37 goknagoe. B pa-

boTe KoHdepeHUWW NpuHANKW y4actue bonee 80 npegcraBuTe-

nei ropogoe Poccuu: Hoeocubupcka, Kemeposa, bapHayna,

Buiticka, Omcka, YenabuHcka, Tomcka, EkatepuHbypra, Mockesl.
C goknagamMi BeICTYNWNK 23 y4acTHUKA KOHMEPEHLWKW, B TOM

yucne npeactasutens oupmel « TOC BAPHCLOOP®» Hexua.

OcHOBHasA 4acTb A0KNaAos, NOCTYNUBLUMX B OPrKOMMUTET KOH-
chepeHynn, NyONUKYeTCA B 3TOM HOMepe XypHana, OCTaBlUMecH

ByoyT onybnukoeaHbl B Ne3 (24) 2004r.

B zakno4deHu X0MeTCH OTMETHTE aKTUBHOE yYacTUe B KOHMe-
DEHUMKW y4eHbix Ky3baccKoro, ANTanckoro rocydapCTBeHHbIX TeX-
HUYECKUX YHUBEPCUTETOB, BMHMCKOro TEXHONOrM4yeckKkoro MHCTUTY-
Ta WU, B cBA3K C aTum, nobnarogapute PekTopaTtel aTux BY30B 3a
cozgaHwe BnaronpuAaTHEIX YCNoBWK, obecne4ynBakwllmnx passuTue

CoepemerHoe obopynosaHue GbINO NPEOCcTABNEHO B 3KCNO-  HAayKW W B PACNPOCTPaHEHWW MHPOPMAaLIMK O OOCTUIHYTHIX pe3ynb-
IMLUMAX KOMNaHWA: npomeiwnexdHas rpynna « AHOKOH», r. HoBo-  Tatax B LWAPOKOM KPYry cneunanucToB-e4UHOMBILUNEHHWKOB.
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IEXHOADIHN W DDOpYAOBAHME
XOADAHOIO ra3oAHHAMMYECKOID HanbIAEHWA

F

A. Il. AJIXUIMOB, an. Hay4YHLIU compydHUK, npogeccop, COKMOP MexH. Hayk,
HMHCcmumym meopemuyYyeckod u npuknadHou mexaHuku CO PAH, 2. Hoeocubupck

B MTIM CO FAH e 80-x rogax Buino oTKpeITo seneHue cdop-

MWUPOBaHWA NOKPBITUK M3 YacTUL B TBEPAOM COCTOAHMM NP KOM-
HartHoW Temnepartype, KOTopoe B gankHeWnwem Bbino Ha3BaHo

«XONOAHBIM razoguHaMmuyecknm HanemneHwemM» (XIMH). B atom Ha-
npaenedHdin beiN npoeegeH uywkn dyHogaMmeHTaneHLIX UCccneno-
BaHWW, NO3BONMUBLUMK NOHATE MEXaHW3M SBNeHWH, onpenenuTh

YCNOBWA (DOPMWPOBAHWMA TAKUX NOKPLITUA W NEepelTH Ha 3TOR
OCHOBE OT TPaaWMUMOHHO MCNONb3yeMbiX BbICOKOTEMMNEPATYPHbIX

npoueccoB (NNasMeHdHbIX, rasonnamMedHslx, 0eTOHAUWOHHBIX W

T.A.) K BEICOKOCKOPOCTHLIM (BLICOKMHA YPOBEHL KMHETWYECKOM
IHEPriM) HU3KoTeMNepaTypHeIM cnocobam HaHeCeHUA NOKPLITHUA,
NNeHOK, KOMNaKTUPOBaHWA HOBLIX MaTepuanos (B TOM YUCNe Kom-
MO3UTHBIX).

Ha ocHoee XIH 8 UTTIM paspabortad pag npuHUMNWansHoO

HOBbIX TEXHOMNOIMA MWUPOBOrO YPOBHA, 3alUMLEHHBLIX NaTeHTamMK
Foccuin, CLUA, paoom cTpad Eeponsl.

CywHOCTe TexHonorn Xl H. o texHonoram XI'H nokpbl-

Rie ou FERTE |
oy

TUA QOPMUPYHOTCA W3 HEepacnnaBnNeHHbIX BbICOKOCKODOCTHLIX

qactiy pasmepom 50 - 0,01MKM, YCKOPAEMBIX B CBEPX3BYKOBBIX
asapoauHaMU4ecKnx yctaHoBkax 0o ckopoctd ~ 1000 mic v Bo-

nee npu Temnepartype paboyero rasa CyWECTBEHHO HMXe Tem-
nepaTypbl NNasnedHus marepuana YacTul.
CnegoBaTenbHo, OTNWMYUTENbHAaR oCcoBeHHOCTE TeXHONOrMu

AI'H (B cpaBHEHWMW © NNasMeHHOW, razonnaMeHHor, aeToHalu-
OHHOW W T.4.) COCTOMT B TOM, YTO OCHOBHLIM 3HEPreTUYeCcKMM

ACTOYHUKOM (DOPMWPOBAHUA NOKPBLITUMA ABNAETCH KMHETUYecKas

JHEPTUA HaNbINAEMBIX YacTuy, coobliaemas UM CBEPX3BYKOBBIM
NOTOKOM pabodero raia, 4To obecnedynBaeTr nony4YeHue NoKpbl-
THA C MUHUManebHLIMKW TEMNEPaTYPHLIMKW HanpaxeHuaMmu Des

CKBO3HbIX NOP W MUKpPOTPEWWH U obycnaBnBaeT BhICOKWE Anek-
TPONPOBOAALME, AHTUKOPPO3MOHHEIE M NPOYHOCTHLIE (aaresm-
OHHO-KOre3noHHble) CBOWCTBA.

JaBeplueHHbIe HayyHOo-TexHonorn4yeckue paspabotku XIH.

1. TexHonorna NPoOM3BOACTBA INEKTPONPOBOAHLIX

3aWMTHLIX NOKPLITUWA KabenbHbIX HaKoOHeYHUKOB (KH)
U nepexoaHsbIXx nnactuH (no narteHty P® Ne 2096877, 1997)

JNeKTpoTeXHMYEecKkoe CoeduHUTENbHOe M3denue, B COOTBET-
cTeuMM ¢ TOCT 9581-8B0 1 nameHeHnem N2 4, no nyHkTy 2, OONOM-

HeHHoro cnoeamu: «KabencHble HAKOHEYHWUKM MOMYT WM3roTaenu-

BaTkCA C 3alWTHBIM MeTannu4yeckimM nokpeiTiem HE unu LI6 unu
C NOKPLITUEM KOHTAKTHOW NOBEPXHOCTH 3aMMHOW 4acTh HaKo-

HEeYHWKA MedbH), HUKenem WNM UWHKOM, HaHeceHHbIM cnocobom
rasoguHaMU4YecKoro HankineHua»,

TexHonorna BKNWKYaeT B ceba:

* NOAroTOBKY nNoBepxHoCcTW KH (yoanexHwe zarpazHeHwn, me-
XaHWYSCKaA akTUBaUWA);

* NOArOTOBKY pacxoayemelx matepuanoR (B 4YaCcTHOCTHM, Ha-
NBINAEMEIX NOPOLLKOB):
* MpoUecte HanbINeHWs;

" ROHTRONE W YITaROBR4A.

AnAa peanu3aynn 3ToOW TexHonorMu paszpaboTtaHbl M co3na-
Hbl CTauMOHapHbLIe YCTAHOBKWM KaCcCeTHOro M KapycenbHoro
THNAa, NO3BONAKLWKWE HAHOCUTE NoKpbiTHR Cu, Ni, Zn Ha Bce

TUNBl paaMmepoB KH ¢ npowasogutTensHocTeo 500 - 1000 wr/
4ac B 3aBMCHMMOCTM OT TUNOpaaMepa, a TakkKe Bcnomorarens-

Hoe obopyposaHue (AnA akTueauwm KH, mouku, cywku KH,

Yiklinadun i NOBTORPHONO MCNoOlbE30BdHWA I'I'E]'FHJLUHEI:L

2. TexHONOrMA aHTUKOPPO3MOHHOW 33aLWUTDI
CTanbHbLIX K3OenvM

Fa3ipaboTaHa TexHONoOrMA HaHeceHWs aHTUKODDO3WOHHBIX MNo-

KPBITMH Ha MeTannuyeckne KoHCTPpyKUWK B cooTeeTcTEMe ¢ MTOCT
28302-89 1, B 4aCTHOCTH, Ha HAPYXHYID U BHYTPEHHIOK NOBEpX-

HOCTE TPYD, NpodunsHOro (Yronok) W NMCTOBOMO NpokKara.

2.1. Hapy®Hoe HanbiNneHwe NpoM3BOOUTCA HA YCTAHOBKE C
NPOXOOHOW KamepoWw HanbkiNeHWs, Yepes KOTOopYK NpoxoauT ob-
pabaTeiBaeman Tpyba ¢ ogHOBpPEMEHHLIM BpaLEHWEM BOKPYT
CBOEW OCH.

YemaHoeka HapyxHoz20 HaneinenHusa (YHH) eknwdaer B
cebn: |

* PONBrAHrOBYK (NOAKLWYH ) NTMHWID, 3a0aKLW Yy BpallaTtenb-
HO-NOCTynaTencHoe ABMXeHWe TpyDbl OTHOCWUTENLHO HanbINAK-
werc conna,

* KAMEepY HanbiNeHWa ¢ pasMelleHHbIM B Hel COMNOBLIM y3-

nom,
* COMNOBLIK V3en, BKN4Yawnwvn 0gHO MNKW HEeCKONBKO conen;
* A03dTOD HANBINAKRWEro NopoLllKka ¢ NPpUBOOOM;

* pErynaAToOp Temnepatypel pabodero rasa (Harpeeartens);
* UCTOMHMWEK CHATOro raza (komnpeccop);
* HAKONWTenNke rasa (peccueep);

* CHCTeMy yTUNnu3aluk NoOpoLlKE.

TexHuvyeckue napaMmempsbi:

LlaeneHne pabodvero raza, Mlla

Temneparypa pabodero raza, "C

| |POM3BOOWTENBHOCTE

(Npu TonwmHe 0.2 MmMm), M*/4ac

TonwmMHa cnos NoKpLITHA, MM
RO3MPULMEHT MCNOMNB30OBAHWA NOPOLWLKS

1,£2-2,0
80 - 200

o - 20
0,05 - 0,3 u Bonee

be3a NOBTOPHOMD WMCNONbL30BaHWA 0,5-08
C ynaenvBaHWem 4actuy
M NOBTOPHBIM WMCNONb30BaAHWEM 0,9-095

2.2. HanwineHwe BHyTpPEHHEW NOBEPXHOCTW TpyE OMamMeTpom

100 MM 1 DBonee ocCyLWEeCcTBNAETCA Ha CTauMOHapHOW WTaHrooh-
DA3HOW YCTAHOBKE, NPW 3TOM TpyDa 3aKpPEennAeTcA Ha CTaHWHe ¢

BO3MOMHOCTEID BpalleHWs, a BHYTPb Tpybbl BBOOAWTCH LUTAHIO-
0bpa3Hoe HaneiNAawWee YCTPOWCTBO C BO3MOMHOCTLIO nepeme-
LIEHWA BOONL OCH TpyGbI.

Yemawnoeka eHympeHnHez20 HanbkineHus (YBH) sknodvaer B
cebn:

* CTaHWHY (ONA 3akpennedHws obpabaTteiBaemon Tpybel) Ha
KOTOpOW YCTaHaenueaeTcs WTaHroobpasaHoe HanbinAwwee ycT-
DOWUCTBO;

* HanbiNAKLWES YCTPOWCTBO, BbINONHEHHoe B Buae Tpybbl, ©

pasMelleHHBIMKM B HeW HarpeeaTtenem W COnnoBbIM Y3NOM;
* 03aTOpP HanbINAKLWEro Nopowka ¢ NpUBoaOM;

* UCTOYHMK CKAaTOro rasa (komnpeccop);
* HaKonNWTenb rasa (peecuscp);
* CUCTEMY YTUMM3ALUMW MOPOLLKA.

TexHuyeckne napametpel YBH Te xe, uyto u ana YHH.

2.3. Pa3apabotaHo TexHonorv4yeckoe obopygoeaHwe Onsa Bbl-
COKONPOWM3BOAWTENBHOW NUHWKW NO HAHECEHWIO 3aLUWTHBLIX NOKPbI-

THK Ha YTONKOBBIW NMPOKaT- ¢ NPOM3BOANTENEHOCTEHD 90 - 200 myac,
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Ka NWCTONETHOro Tuna (B BMOE PYYHOrO MHCTPYMEHTAa), KoTopas

NO3BONAET HAHOCUTE 3aLLUKWTHLIE, TOKONpOBOAALLME M T.0. NOKPbI-
TUA Ha AeTany CroOXHOW QOPMbI, OTKPBITEIX NNOWAaAKax, BHYT-

HTO NOIBONAST NErko CornacoBbliBaTe erdg C ﬂEf‘]ETE}"I-DLIJI,I-"IMH Ha
NpedlNpruATHUAX NMPOKaTHeIMK NTAHWAMA.

3. MHorogpyHKkUuMoHaneHoe obopypnoeanue XIH

PaszpaboTana MHOroyHKUMOHansHas NnepeaenxHan yeTaHos-

DEHHWX NOBEPXHOCTAX pesepeyapoB W T.4., NPOM3BoAMTE BOCCTA-
HOBUTENBHO-PEMOHTHEIE W Op. paboTkl.

KOMOHHMPOBAHHAA MArHMTHO-HMNUALCHAR 0GpaboTa

‘ PEMULErD HHCTPYMEHTa

B HaCToALWee BDEMA CUNBHBIE MMNYINBCHBIE MarHATHbBIE NOoNA

HaxoOAaT BCce bonbluee NpUMEHEHKWE B Da3NUYHBIX TEXHONOMMYec-
KX onepauunax npu obpaboTke meTannoB. 3TO TEXHOMorM4yec-

KOe HanpasneHwe NoABMNOCckE B KoHUe oU-x rogoB npownoro cTo-
NeTua 1 cpasy Xe HaWwno NnpuMeHeHWe B CaMoneTo- U paKkeTocT-
pPOE8HWM, 8 BNOCNEeACTBMKM B ABTOMODWMIMBHOW, NULLEBOW, Medw-

LIMHCKOK W OpYrUx OTPacnsx npombiwneHHocTy [1].
HaKonneH DONbLWOW ONBIT NPUMEHEHWUA MarHUTHOMO WMNYNb-

ca Ana obpaboTkk meTannoe gaBneHWeM, CBAapKW MEeTannoB W
CHATWUA YCTANOCTHLIX HanpaxeHun. MIMNynscbl MarHUTHOMO NONA

BICOKOW HanpAMeHHOCTHW MCNOoNb3yTCA ONA M3MEeHEeHWMA BHYT-

DEHHEW CTPYKTYPbl Marepuana. B 4yacTHoOCTM, ANA MaMeHeHUA
CTRPYKTYPBl CTANbLHOMO WHCTPYMEHTA C UEenbi NOBbIWEeHWA ero
pecypca Unv yBENWYEHWA DEXMMHBIX HArPY30K HA Hero npume-

HABTCA MarHMTHO-MMnynecHas obpabotka (MWO) [2].
MKOQ aenaeTca Hanbonee NepcnekTUBHBIM U BbICOKOTEXHO-

NOrMYHBIM METOOOM YNPOYHEHWA DEXVYUETD MHCTPYMEHTa Cpeln
CYLWeCTBYHLWWX METOLOB, obecne4yuveRakLWMX N3aMeHeHue BHYTDEHR-

HEW CTPYKTYPbLI U COCTOAHWE NOBEPXHOCTHOMO CNoA mMartepuana.

B nepeyw o4epefb, 3TO CBA3AHO C MWHUMAanNbLHLIM BPEMEHEM
0bpaboTkK, OTHOCKTENLHO HebonblWwKWmMK 2aTparamu Ha obopy-
[OOBaHWE, 8 TAKKe OTCYTCTBMEM Kakux-nubo pacxodHblix mMaTepu-
anoe.

B BMUCKOM TEXHONOMNMYECKOM MHCTUTYTE Ha NPOTAMEeHWK paaa

neT NPoOBOAATCH WCCNeaoBaHWs BRAWSAHWMA WMNYNLCHOMO MarHuT-
HOMO NONA Ha CEBOWCTBA MEeTannopexyllero MHCTpyMmeHTa. B ka-

JYECTBE MEeTannopexylwero WHCTPYMEeHTa WCNoNL30Bannck Cru-
pankHble CBEpNa pa3znM4Horo guameTtpa oT 3 0o 7 MM M3 cTanw

PEMS. B xooe akcnepumeHTanbHbIX WCCNegoBaHWid BLIABMNAECH
CyLecTBeHHAA 33aBMCHMMOCTE CTOMKOCTH CBEpPNn OT HanpameHHo-
CTH MMMNyNeCa MarHMTHOrMD nonAa v BpemeHy obpaboTkn. Hanne-

HO 4YTO, Ana nonyvYeHUAa MakcumankeHOW CTOMKOCTW CBepna Tpe-

BoBanca MNK OOWH MOLLUHBIA UMNYNLC BLICOKOW HaNPAMEHHOCTH
MarHUTHOMO NONA, WNKW HEeCKONLKO MMNYNLCOB MEeHLLUEeW Hanps-
HEHHOCTHM KONWYEeCTBOM He MeHee 10, 4YTo NPUBOOWT K CYLLIECTBEH-

HOMY YAOPOXaHWK 0DOpyaoBaHWA UMW K 3HaYUTEeNLHOMY yBenu-
YEHWMIO BPEMEHW MarHWTHO-UMNYNLCHOW obpaboTiu.

LNA paspeweHnsa aTon npobnemel DbIN NpegnoxeH npenea-
PUTENBHLIW HArpee pexylero HHeTpyMmedTa nepen MWO, Tak Kak

B 3TOM Cny4yae B pasorpetol MUMKPOCTPYKTYpe 38pHa HaxoOAaTcH
B Me&Hee YCTOMYMBOM COCTOAHWMM, W TEéM CaMblM YBENHWYMBAETCH

BEPDOHRATHOCTE MaMEHEHWH HEII"IFIéEI.I"IEHHFI BERTODOE CaMONpoKna-
BONLHOW HAMAarHMYeHHOCTH OTAEeNbHBIX JOMEHOB. ITO Xe NpO-

MCXOOWUT W NPK YBENWYEHWW HanpAXeHHOCTH MMNYNbCa MarHuT-
Horo nonA. [Nocne MWUOQ marHuTHbIe MOMEHTEI BCeX JOMEHOB Y-

TaHaABNUBAKTCA NMapannensHo Unw BNWako K napanneneHoCTH G
MCXOAHBIM MarHWTHBIM Nonem. Ynopsood4eHHoe pacnpegenedHue

OOMEHOB B CTPYKTYpPE Mmarepuana, a Takxe apyrve, MeHee cy-
WEeCTBEHHLIE Npouecckl, NPoOUCXogawWve NpyU BO3NEWCTBUKM Mar-

HUTHOMO MMMNYNbLCa Ha MHCTPYMEHT (CMeLleHWe rpaHMy JOMEHOB,
MUKpONnacTu4eckas gedopmauusa, TenNoBoe A8UCTENE UMNYNb-

B N 2 A R R

A.l. OBYAPEHKO, npogeccop, JOKMOpP mMmexH. HayK,

A. KO. KO3JIKOK, acnupanm, BTHU Anm I'TY, 2. Butck

ca, BO3feWnCcTBWE 3NekTpoaMHaAMWYECKUX CWMN) NPUBOOUT K yBe-

NUYEHWUD TENNONPOBOOHOCTW, BAZKOCTHM M M3HOCOCTOMKOCTHM WMH-
ET;‘JFMEHTEI‘IbHEIﬁ cCTanm.

[ lpeoBapuTeneHbIM HAarpee OCyLWecTBNANCA HenocpenCcTBEeH-
HO nepeg 0bpaboTKOW MHCTRPYMEHTA MMMNYNECOM MarHWTHOrO NONs

B CNeuManbHO CNpPOeKTUPOBAHHOM W M3roTOBNEHHOM KOMOWHU- -
POBAHHOM WHAOYKTOpE, COCTOALWEM W3 MarHWTHOW KaTyluKW, Ka-
TYLWKKM TOKOB BLICOKOHW YacToThl (TBY) w KoHUeHTpaTopa MarHuT-
HOro nons.

L nomMoweo Katywkn TEY npoucxogut Harpee HHGT[J‘:,F'MEHTEI
00 ONTUMAanNLHOW TemnepaTtypel obpaboTku (3KCNepuMeHTansLHo

HanWgeHa onTMManbHas Temneparypa ans ctanu P6M5 paeHas
500 °C). KoHueHTpaTop MarHMTHOro NONA MNO3BONKN B 3HAYM-

TENBHOW CTENEHW (NPUMEepHO B £ pa3sa) yBenm4YuTk HanpAMeH-
HOCTE MarHWTHOMo nNonsa B 3oHe obpaboTKK NO CPaBHEHWID C LiM-

NUHOPUYECKUM MHOYKTOPOM, TeM CambiM, U3MEHAR CTPYKTYPY W
MaKCHUMansHO NOBBILWAA NPOYHOCTHLIE XapakTepWCTUKM CBepna
B 0DNacTy ero rNaBHbLIX PEXYLLUMX KPOMOK. 3TO NPUBOAMT K 3HA-

YUTENBEHOMY YBENWYEeHWK W3HOCOCTOMKOCTH De3 yBenu4yeHus

Jrepludalpal Ha Co3ddaHWe bonee MOLWHOM MMNOYNECd MarHMT-
HOTo NonA. VIaHOCOCTOWMKOCTL CBepll OUeHMBAlldaCe MO M3BECTHOW

METOOWKE [3]. 38 KpWUTepWK 3aTynneHws ceepna npMHMManacho
onpefenedHHan Benv4iHa WaHoca no 3agHein NOBepXHOCTH.
HeKoTopkIe pe3yneTatel IKCNepUMeHTaNbBHbIX UCCNenoBaHui,

NONy4YeHHbIX C NOMOLWbIKD Pa3anM4YHbIX KOHCTPYKUWMA WHAYKTOPOB,
npueegeHsl B tabnuue. MNMony4YyeHHble pe3yneTaThl NOKA3LIBAIOT,

4yTO TUN MHAOYKTOpPAa CYLWEeCTBEeHHO BNWAET Ha CTOMKOCTE CBepna
nocne obpaboTkKn. HegocTaTtkoM UWMNWHOPWYECKOro WHAYKTOpa

ABNAETCA HU3KOe NoBbILLeHWe CTOWMKOCTH 3a oauH uMmnynec MO,
| lpMEHEHWE Xe HECKONBKWX MMNYNBLCOB HeathMEeKTUBHO, TakK Kak

NPUEOOWT K MHOMOKpatHOMY YBENWYEHWHO BpeMeHW obpaboTku.
MicknioYaeT 3TOT HEQOCTATOK MHAYKTOPR C NpeaBapuTeneHBIM Ha-

PEBOM 3aroTOBKW, KOTODBIA NO3BONAET NOBLICUTL CTOWKOCTE B
cpegHemMm B 1,48 paa3a 3a oguH mMmnynec MWMO. KombrHWpoBaH-

Hbll MHOYKTOD C KOHUEHTPATOPOM MAarHWTHOMO NonA no3sonAer

- NONYYUTE Haubonkllee NOoBLILLEHWE CTOWKOCTW CBeplia C MHUHW-

ManeHbIMK 3aTpaTtamu 3Hepru U BpemeHn obpaboTkn. Ha pu-

BRusiHUe KOHCTPYKUMM MHAyKTopa | 2onua

Ha CTOMKOCTL CBepn npw ogHokpaTtHou MHAO
CnUpaneHbIX ceepn gunametpom 4.4 mm M3 ctanu PEMS

Bua HHOYKTOpA

il issin it St b o
HMHOVETOp UIHIHHIPHYECKHH
C MOpeIBApHTENEHEIM HAMPEBOM 3ArOTOBKH

MHOVETOp LHIHHIPHYECKHH
HATPEBOM 3aroTOBKH

¢ OpEeIBapHTENLHEIM
H KOHLIEHTPATOPOM MATHHTHOI'O I10JIA 6.2
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Puc. 3kcnepUMeHTansHbie 3aBUCUMOCTH NOBLILLEHWA cToWKocTH U
OT TEMNEpaTypbl NpeaeapuTensHOro Harpeea T cnvpanbHbIX CBERn
auametTpom 4.4 mm 1z ctany PEMS:
1 - ceepna, obpaboTaHHbIe B MHAYKTOpE
C KOHUEHTPaToOpOM MAarHMTHOMO NONS,
2 - ceepna, obpaboTaHHblie
TONBKO B UMNMHAPUYECKOM MHOYKTOPE.

CYHKe npefcTaeneHbl 3aBUCUMOCTU NOBLILLEHWA CTOMKOCTH CBEPN
OT UX TemnepaTtypel Harpeea nepen obpaboTkoi B KOMBUHMPO-

BaHHOM WMHOYKTOpe2 ¢ KOHUeHTpParTopoM MarHutHOrO nonsa w bez
HETD.

[lpoBefeHHbIe WCCNefoBaHMa NoKasanu, 4To obpaboTKa B
MHOYKTOPE C KOHUEHTPaTOpPOM MAarHWTHOrO Nons NpoucxXoauT

3HAYUTENbHO 3aPeKkTUBHES, NO3TOMY Takue WHOYKTOPbLlI Hanbo-
nee NepcnekTueHLl ana M0,
FPaspaboTaHHbBIM TEXHONOrMYeCckKWn npouecc KoMbBUHWpOBaH-

1000 T °C

How MO obnagaet cnegyllwmin NnpeMmyLllecTeamMu no cpae-
HEHWID C ApYTUMIK npoueccamMi ynpoYHeHMsa Martepuanos:

1. MNpocToTa TexHonorM4eckon ocHacTkW. B kayecTBe MHCT-

pyMeHTa Ans obpaboTKKM UCNonbayeTcs WMHOYKTOP ¢ KOHUEeHTpa-
TOPOM MarHWTHOro Nond, KOTOpeIM NPOCT B W3roTOBNEHMKM U MC-
NonNbL30oBaHWMK.

2. Bonewan TexHonorvyeckas rmbkocTs npouecca. OaHUM U
eM Ae MHOAYETOPOM MOAKHO ﬂﬁpHﬁETbIEETh Aetallin pasdlitHHblx

pasmepoe W KoHdurypauui, gobreaTteca oNTUManLHOrO Uame-
HEHWA TpebyemulXx CBOWCTB METanna, NNaeHo YNpaenas Temne-

paTypon npeaeapuTeneHoro Harpeea obnactv obpaboTkm K K3-
MEHAA HANDAXEHHOCTBI) 3ANEeKTPOMarHUTHOrO MMNyneca.

3. lNpouecc nerko noagaaeTcs aeToMaTi3aumm M MexaHW-
3aunK, 410 noseonAeT obecneynTe BBICOKME NPOW3IBOOWTENb-

HOCTE M TeXHO-3KOHOMWYeCcKue nokKasatenu TexHONoru4yecko-
ro npouecca.

4. BelCOKan KyneTypa Npov3BoACTEBa W NpocToTa obcnyxuea-
H1A obopygoeanna MINO. CoepemMeHHaa MarHMTHO-MMMNYINsCHaA

YCTAHOBKA MOXeT paboTaTh npakTuYeckn DecluyMHO W 3KOMOrm-
Jeckn 4YucTo. MHCTpYMEHT W yankl YCTAHOBKW HE HYXOAKTCHA B

CMa3sKke, OTCYTCTBYEeT arpeccyBHan cpega. YnpaBneHuWe U KOHT-
ponk Hag paboToW NPOM3IBOAWTCH YENOBEKOM WNKM B aBTOMAaTHM-
YeCcKoM peXuMe.

IluTepatypa

1. Kapacuk B.F. PUaMKa ¥ TEXHWKa CUNbHBIX MarHUTHBIX Mo-
nen. - M.: Mawrua, 1964. - 348 c.

2. ManeirmH b.B. MarHuTHoe ynpo4YHeHWe WMHCTpYMeHTa W
ageraned mawuH. - M.: MawwHocTpoeHue, 1989, - 112 c.

3. Kauee [ LI, CtaTnyeckne MeTodbl NCCNegoBaHUA pexylle-
0 MHCTpyMeHTa. - M.: MawuHocTpoeHne, 1968. - 156 c.

Paspabotka CBE - nopowKosbiXx MaTepHaAOR M NOKPLITHH

MHTEPMETAAAMAHOIO KAACCA AAS 3AUMTHI NOBEPXHOCTEM
OTBETCTBEHHLIX APTAARH

B. B. EBCTAIHEEB, npogeccop, dokmop ¢pu3-Mam. Hayk, pekmop AnmlTY,

B. U. AKOBIEB, 3as. NTHUJ1 CBC, kaHO. mexH. HayK, OOKmopaHm,

B. 0. ®MJTUMOHOB, cm. npenodaeamenb, kaHd. ¢pu3-Mam. Hayk, dokmopaHm,

PazeuTtre MalWHOCTPOEHWA BBIOBWIaeT nepen MarepuanoBe-
0amMu 3aga4r Nony4YeHWAa 3aliUTHBIX NOKPBITUA NOBEepXHOCTENW ae-

Tanen W y3anoe ¢ BLICOKMMM 3KCNNyatauWoHHBEIMK CBOMCTBaMHK. B
3TOM OTHOLWEeHWK DonbLIYHD ponb UrpakT rasoTepMudYecKkMe MeTo-

ALl HAaHeCeHWA 3aLWTHBIX NOKPLITUKM, OOHAKO yKa3aHHble MeToab
COEPMUBAKOTCA OedMWUWTHOCTBID W Y3KOW HOMEHKNaTYpOW HOBBLIX
NOPOLWKOBLIX Matepuance. UaHOW M3 aHeprocbeperallmx Tex-
HONOTWMA ABNAESTCA JeTOoHauWOoHHOEe HanbineHwe. CoveTtaHuwe ge-

TOHALWOHHOMO HankiNeHWsa ¢ OpYyron aHeprocbeperatollen TEXHO-
norven-CB-cuHTe3a, ¢ NOMOLLLI0 KOTOPOro BO3MOMHO NOMyYeHue

HOBbLIX KOMNO3WLMOHHLIX MNOPOLUKOB MHTEPMETaNnWaAHOro Knacca,
NO3BONAET NONY4UTE 0Dpa3ukLl HOBLIX MaTtepuManos. [Ana aouarHoc-

TMKW NapamMeTpoB ropeHus B peanbHOM BPeMeHW COo30aH 3Kcne-
DUMEHTANbHO-OMarHOCTMYECKWIA KOMMNNEKC, OCHOBOW KOTOPOro

ABMNAETCA KOMMNbHITED, OCHALUeHHBLIM CUCcTemMami BBOOa aHanoro-
BbIX CUTHANoOB OT pPa3anuyHbiX OaT4YUKOB.
(UCHOBOW KOMMNNEeKCca ABNAETCHA YCTaHOBKAa AeTOHaUMOHHOM

Hanbinesua «KatyHe M», npeaHazHadeHHas Ons HaHeceHWA no-
KPBITUKM M3 NOPOLWKOBLIX MarepuanoB Ha pabodve NoBepxHOCTW

paanyHbIX Uagenui ¢ Lenko npuaaHnusa MM Ka4yecTBEHHO HOBLIX
CBOWCTB NO CPABHEHWIO C MCXOAHLIM MaTepuanom. JdeToHauuoH-

AnmI'TY um. U. U. lNonsyHosa

Ho-rasoeas yctaHoeka «KatyHs M» (puc.1) cocTOMT M3 cnegyio-
LLIKMX OCHOBHGLIX y3noe: Dnok ynpaeneHws; HansnUTensHsIA Bnok,

Hpm’ifme b Lead iz
CHLEOTE RO H :I-:qll‘l.r-;'u e 2 E ST

Fuc.1. ObWwKK BWA yCTAaHOBKKM ANA 0eTOHAaUWMOHHOTO HanbINeHus
KaTtyHb-M.
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'OBPABOTKA METANMNOB

COCTOALLKWK W3 CTBONa W popKamepbl;, razopacnpene-
NATENBLHOW CTaHUWK, NOPOLWKOBOID NUTaTens; CUCTeMb!
Ja¥uraHva (BocnnameHWTeNb ropr4en CMecH), cucTe-

Mbl OxXnaxdeHWA CTBONa W OPYIUX HarpeeaemMbix 3ne-
MERTUE RORLCTPYRUWMKW YCTAHOBKEWM, CMCTEMbBI NOKdNnWaa-

LMK CrOpaHusa ropoyei CMecuH B CTROMNE YCTAHOBKKW, Ma-
HUNYNATOPOE.

OUpuriHaneHoe nporpammHoe obecnedYeHWe NO3Bo-
NAeT onepaTMBHO obpabaTtbhiBaTe DONbLLUOE KONWYECTBO

MHpOpPMaLKWK KW TaKuMm 0Dpa3om OCyLEeCTBNAETCA KOHT-
pONk W UeneHanpasneHHoe BO3AeWCTBME Ha napamer-

Dbl NPOBEdeHWA pPeaKunKi ropeHns.
Ha pWc. £ npegcTaeneda bnok-cxema ycTaHOBKKW ONA

AeTOHAUWMOHHOro HaneineHMa KatyHbe-M.
[Ons nonyYeHns KOMMNO3WUWMOHHEIX NOPOLLKOB B na-

bopatopun CBC-MmeTtapuanoeegeHna Antl TY cnpoek-
TUpPOBaH W CO30aH PeakTop C KOMMNBHTEPHBLIM YNpaBna-

eMbiM HarpeBoM WU CUCTEMOW NPUHYAUTENBHOMO OXNax-
aeHwns. Vicnones3oBaHue peakTopa No3eonaeT NpoBoauTh

TEXHONOrMs
14 11 13
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FUC. £. bnok-cxema yCTaHOBKK ANA AeToOHAUMOHHOro Haneinedus KatyHe-M;

1 - Bnok ynpasnexusa, 2 - AeToHaUWOHHAaA Kam gpa, 4 - goaarop,
4 - OTBEPCTHUA, O - CTBON, b - CBevM, { - UMChpoRan hoToKkamepa,
8 - MHOTOKaHaneHas onTHYeckan Hacanka, 9 - oNnToORONOKOHHLIE Kabenu,

yhnpagerieHe npoudeccomM CHMHTEI3a B PexXmMe TENNOBROro
B3pelBa ¢ UellbH) NonnyHYeHWAd MHTepmMeTdnniHbelX KOM-

NO3MUNMOHHBLIX CoeauHEeHWn Tpebyembix OU3MKO-XMMMN-
4eCKWX CBOWCTE. Harpee MOXHO OCYLWECTBNATE B -

DOM pexume, nNpK 3TOM TOYMHOCTh ONpeneneHns TemnepaTyphb
coctaenqaet 0,5 0C. C ucnone3oBaHWeM cHUCTEMBl NPUHYOWTENL-

HOMO OAJIdAOEHWA NOABNASTCH BOIMOXHOCTE OCTaHOBKW Npouec-
Ca CMHTE3a B H},I'}I‘:thﬁ MOMEHT BpeMeHK MNpn H'_‘,FH{HE!IIH TeMnNepary-

pe. Takim obpazom, nosensaeTca cnocob ynpaeneHus rnybuHoN

NnpeepalleHA W [*]-EIEEEI::IM COCTdBOM  CHUHTE3WPYEMOTO NpoayK-
T4d.

nDﬂ‘jI"-IEHHhIE NOPOLWRKA NpUMEHAKOTCAH B MNpouecCax AeToHa-

UHMOHHO-Td30BONO HallbllleHWA C NpUMeHeHWeEM Da3nWuYHBIX DeXUH-
MOB HanelNneHWs [EHE‘EGETI:- r430BOIN0 NOTOKAa, paCCTOAHKWME OT O0-

3aTopa 00 NoanoXkWM, Tennoduindyeckne CBOWCTBA NOONOM-

10 - 3BM, 11 - nognoxka, 12 - marnctpanu,
13 - HUXpOMOBASA NpoBONoKa, 14 - acboKapToH,
19 - TEpMOMETP CONPOTUBNEHWA

Ki). Takum obpa3om, M3IMEeHEeHUA (PU3UKO-XMMUYECKUX CBOWMCTB

CHMRTESVNPOBAHHBIA KOMNOSHMUWMOHKHBIX MaTepanoe B COBOKYNHO-
CTh C MAMEeHERHWEM NAPaAMETPOB OeTOHAUWMOHHOIO HanbiNeHWs

coznaer bonblKe BO3MOMHOCTH AN NonyyYeHWs NOKPLITUA Oe-
Tanen v y3nNoe C WMCNONL30BAHWEM CUHTE3MPOBAHHBIX KOMMNO3W-
IMOHHBIX MaTepuanos.

Ona aHanuia QUanko-XMMWYECKUX CBOWCTE HankiNeHHbIX

NOKPBLITUKM McnoneayetTca Audpaktometp APOH - 6, MukpoTBEEpR-
AoMep, MalWHa TpeHWA, pa3pblBHAas MallvHa, KOMnNnekc ans

KOMNBHOTEPHBIX MeTannorpadudeckux weccnegoeaHn « BUIOEO-
TECT», ONTUHECKMM MUKDOCKONM, EﬂEHTpﬂHHh{ﬁ MWUKpOCKORN.

BbICOKDIMUEKTHEHAR TEXHOADTHS TEEMOUNKAHYECKOIT UNPOYHEHHS
KOHCTPYKIMORHBIX M MHCTPUMEHTAALHLIN CTANGH

B nocnegHee Bpemsa ANA yNyYleHWA CTPYKTYPLI cTanein w
NOBbILLEHWA WX MexaHWYeCcKWX CBOWCTE pa3pabaTbiBaloTcA pas-
NnW4YHbIE BUOL TEPMWYECKOW 0DpaboTKK MeTannoB, OCHOBAHHLIE

Ha WCNOMNbL30BAHWK UMKNHMYECKWX TENNOBLIX BO3OEWCTBWK, Nony-
YUBLUKWX Ha3BaHWe TepMmouuknuyeckor obpabotiw (TLO).

B oTnuyre oT Apyriux BWOOB TEPMUYECKOW 00paboTku cTpyk-

TYPHBIE W (Da3oBble npespawleHuns npy TUO coeepwarTca MHO-
rOKpaTHO NpY MAMEeHAKLLEWCA TEMNEPAaTYPE Harpesa - oxnaxae-
HWA. He0DX0OOMMOCTE MHOTOKPAaTHOMO NOBTOpeHns obpaboTtkM npw

3aflaHHbIX TeMnNepaTtypax, Kak npasuno, obycnoBneHo crpemne-
HUEM HAKOMWTE M3MEHEHWA, KOTOPbIE KOPEHHbLIM 0Bpasom ynyy-

LWAKT Ka4ecTBO M3denui W NpuaawT MM CBOWCTBA, HEOOCTMMHM-
Mble NMPW OOQHOPAa30BOW TepMUYecKoW obpaboTke.

XapakTep ©a30Boro B3aMMogeMCcTBMA KOMMOHEHTOB B CUC-

TeMe BO MHOTOM onpefenset adgeKTUBHOCTL BoagencTens TLO
Ha U3MEeHeHWA CTPYKTYPLI M CBOWCTE CnnaBoB. B cny4yae nonHow
HE CMeLlWBaeMOCTU KOMMOHEHTOB B TBEPOAOM COCTOAHWK Tep-

MOLUWKNWPOBaHWE HEe CONpPOBOXOAETCA W3MeHeHWeM Konu4yecTsa
(pa3 B CUCTEMe, a CTPYKTYPHBIE M3AMEeHEHWA B cNNaBax atol cuc-

TeMbl nog eoagencteren TLO moryT BbiTh CBA3AHbLI NUWE C NO-
CNnegcTBMAMKM MUKpONNacTUYecKon gedopMagi M nocnenywoulen

PekphicTallinndallii. MHEDGI’IHEETHHE‘CHHE ,EE'E*:!EFIIMELI,I-"IH yripoY4-
HAKT CNNae.l, a PeKpUCTann3iauna NoekiWaeT UX NNacTUYHOCTL.

- Ne 2(23) 2004
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A. M. 'YPBEB, dokmop mexH. Hayk, npogheccop,
O. B. WWAMETKWHA, O. A. 'YPBEBA, A. A. KONA4UH
Anmi'TY um. A. M. NMonsyHoea, 2. bapHayn

B criy4ae HanwW4ua pacTEBOpPMMOCTH KOMMNOHEHTORB OAPYT B Apyre
B 3BTEKTWYECKOW W NEepPUTEKTHYECKOW CUCTEeMe, XapakTep npo-

ueccoe TUO MameHseTcA. PacTBOpUMOCTE KOMNOHEHTOBR NMpUBO-
AWT K BOAMOMHOCTH AWCDdY3WM0OHHOND MacconepeHoca Yepes Teep-

Oble pacTeopebl. [loABNAETCA BO3IMOMHOCTE Anddy3MoHHOMo ae-
NeHWA NPOTAMEHHBLIX YacTHU, KakKk B 3BTEKTUKe, Tak KW WabbiTou-

HbIX a3, a Talke Ux cheponan3auns U Koarynauua.

llpn TLO cnnaeoB, Matpuua KOTopkiXx npetepneeaeT hazo-
Bble NpeBpalieHna (Hanpyumep, cnnaesl Ha OCHOBE Xenesa) Boa3-
HUKaKT 3HaYUTENbHLIE MEXDa3HbIe HanpPAXEHWA NPU NOBTOPHLIX

OWMMY3WOHHBIX NpeBpalledlax, a TakKe rpagueHTsl Temnepa-
TYP Mexay OTAeneHbLIMK 3nemeHTaMmy MaTtpulbl, KOTOpbIE MPK-

BOOAT K YBENWYEHWHD UEHTPOB NpespalleHMs W, B UTOre, K 13-
Mene4yeHuo 3epHa. Cnnaesl co cdhopMUPOBAHHOW Takum obpa-

30M CTPYKTYPOW MMEIT NOBLIWEHHYH yOapHY BA3KOCTb, BLICO-
KYIO MPOMHOCTE W YOOBNETBOPUTENBHYD NNACTUYHOCTL.

VI3y4eHWio BO3MOXKHOCTEN npumeHenua TUO c uensio ynyu-
LHIeHWA CTPYKTYPLI U MeXaHW4YecKux CBOWCTB cTaneW, a, cneno-
BATENBHO, W NOBBIWLEHWKD paboTtocnocobHocTW getaneld mallwH

M MHCTPYMEHTa yOAen+dAeTCHd B nocnegHee BpeMA DoneLlWOe BHU-
MaHWE, kdk CO CTOPOHDBl NMPOW3BOACTEBA, TadK M HAYKW. = pe3yneTa-

Te pazpaboTaH psag HOBLIX TEXHONOMW NpeaBapuTensHOW Tep-
MOLMKNWMYECKoW obpaboTkn, UMeloTcA cBegeHus M 0B Mcnone3o-




 TEXHONOrus

BaHun TLO B KadyecTeBe OKOHYaTentHoW TepMudeckon obpabor-
KW (HEKOTOpbIE M3 HWX ONWcaHbl Beiwe), OgHako Buibop pemu-

moe TLIO Oo cux nop BefeTcA SMIUpPUYEecKMM nyTem, a Heno-
CTaTKaMK 3THUX TEXHONOrMA ABNAETCA TO, 4YTO NOBLILWEHME nnac-

TUHHOCTW CTalnk HE CONPOBOXA3ETCH HEODBXOOWMMBIM BbLICOKMM
YROBHEM e NPpOYHOLTHBRIX CBOWCTB, a TakkKe TO, 4TO BCe

paHee W3BeCcTHbIe cNocobbl AOCTAaTOMHO ONUTENBHBLI BO
BPEMEHW W TPYOOEMKW B MCMONMHEHWM.

.:

McocnepoeaHusa nokasanu, 4to I'IEJ'EI;IILIJEHHE“;",EI,E’IF!HGﬁ BA3KOC-
TW obpa3uoe M3 ctann A1291 obpaboTaHHbIM MO ONTUMANBHBIM

pEMMMAaM BLICOKOTEMNEPATYPHOW Tepmouuknuveckon obpaboT-
K G RHENONTHBEIM [ti-EIEEJE!iI:IMH npespalleHMAMIA NPOMCXOOXT YaRe

nocne Oeyx Tepmouumknos (tatn. 1).

~ OBPABOTKA METANNOB

MexaHn4eckne ceoucTea ctanu X12MO tabnnua °

nocne pasnuyHeix BUOOB TepMUYeckon obpabotkn (TO)

OTCyTCTBME ODOCHOBAHHBIX NPeAcTaBneHn O Me- [ Buq TO TBepmocTs, Y napHas Ba3kocTs KC,
XaHwaMme QOopMWPOBaAHMA KOMNNEeKca ONTUMAanbHbIX HRC Toxc/ oM

ceoWcTe B npouecce TUO coszgano ycnoBua Hepauwo-
HankHOro Bblbopa W 3a4acTyio HeadhheKTUBHOMO M-
NoNEL30BaHWA NMNOTEHUMANBHBIX BO3IMOXHOCTEN Nepcnek-

TMBHOMO METOOda YNpoYHEeHWA cTaner U cnnasos.
[lpoTUBOpEYUBOE NOHWUMAHWE BIAWMHOMD BNWAHWA

Pa3anM4HLIX NapameTpoe TepMmouuknupoeaHua (temne- | THO + ormyek 2 gaca 60 - 61
parypa B UWKNe, CKOPOCTL Harpesa v oxnamaeHws, ko- | gpu T=200 rpajaycos

NMMHECTED TEPMOLIMENOE M ,E[]} LO3HaNno npednocs A

OnNA NpUMeHeHWA WWpokoro cnekTpa cnocoboe TUO, otnu4yaio-
LWLKWXCA HE TONBKO NPUHUWNOM BO30EWCTEBWA Ha CTPYKTYPY (C non-

HbIMW (DA30BLIMKM NpeBpalleHWAMK, C YacTUYHBEIMK WNK Dea Ta-
KOBLIX), HO W camoe rmasHoe, pasnndawwmxca go 20 - 50 pas

Tpamguumonnas TO: 3akanka | 59,5 — 61,5
g macne ot 1030 rpagycor
+ornyck 2 gaca npu [=200

30 - 40

65 - 75 |

RaK BMOHO W3 Tabnuubl, NOBbILLEHWE YOAPHOW BAIKOCTH NpW

COXpaHeHnn TBepaocTH obpasuose, nogeeprHyTeix LD no cpae-
HEHWID ¢ TpaauuuoHHOW TepmoobpaboTkoW coctaemno 1,6 - 2.5

naaa.

3HeprozaTparamMmy ana nonydYeHusa Heobxooumoro pe-
3yrkrara. '
Bonee nNonHoe MaydeHue KUHeTWKW hopMUpPOBaHMS

OKOHYaTEeNbLHOW CTPYKTYPLI NEerMpoBaHHBIX CTanen B
npouecce npoBeneHWa TUO © ucnonk3oBaHUeM TOHKWX

MexaHn4yeckne CBOWMCTBA YIrMepoaucThiX MHCTPYMEHTanNbHbLIX cTanew
nocne pasnuyHblXx BUOOB TEpMUYEcKoW obpaboTtkm (TO)

200 dal

Tabnwua 2

METOOOB MCCNEeoBaHWA NO3BONAET NPeanoXuTeE 0Dob- BRLAL Tﬂegﬁfgﬁ YﬂﬂFHﬂﬂ BAIROCID
l@HHBIW MeXaHU3M (MOoOpPMWPOBAHWA CTPYKTYPLI W
CBOWCTB 3TUX cTanen npv okondartensHow [TULO, a no- JakankatoTmyckZlyaca

HMMMaHKME MeXxdaHW3Ma -EIJD[]MH[]GEEHHFI CBOWCTE W CTPYE-
TYpPbI, KX -EI-I'IFIE,EI,EIJ'IFIEEI'I.:U,EI.-TL NO3BONAET I:EI:I'DIJM}"HHFIIUEEITI:-
NPpMHAUKWNTEl M BOSMOXHBIE HAlDaBlleHWHA OoNTHMIM3allniAg

napametpoe TLHO B Uenax NoBoIlWeHWA KavecTBa MHCT-
pyMeHTa, cTabMnu3aunu ero CEOMCTE M NOBLIWEHWA 3KCNnyaTa-

LUWOHHOW CTOMKOCTM.

B CBA3W C 3TMM paspaboTka W BHegpeHue HOoBbIX Donee adg-
PEKTUBHBIX TEXHONOMMKA YNPOYHEHWA WHCTPYMEHTAaNBHEIX cTanen,
NOBLILAKLWWX Ka4eCcTBO NOTOBOrND MHCTPYMEHTAa W, B KOHEYHOM

MTOrMe - 3KCNNyaTauynoHHYK CTOMKOCTE, oDecnevyuBalwlly 3Ha-
YUTENBEHOE CHWXEHWE pPEecypco - W 3HeprosaTtpaT, HanpaeneHbl
Ha Teopetudeckoe obocHOBaHME W peleHWe HayYHO-TeOpeTH-

YECKOW npobnemebl, UMeLWen BaxHOe HapOoOHOX03AWCTBEHHOEe
aHa4yeHue.

Llenbid HacToAlWweW paboTel ABNANAck paspaboTka HOBOW

BEICOKOAI(PEKTUBHON TEXHONOMMW TEPMWYECKOTD YNPOYHEHUA
MHCTPYMEHTaNbHbLIX CTanen OnA WTamMnoBoro MHCTPYMEHTa Ha
OCHOBE YCTAHOBNEHWA 0DOoDLWeHHOoro MmexaHwama dhopMUupoBa-

HUA WX CTPYKTYPElI M CBOWCTB B NpoLecce OKOHYaTenbHoOW Tep-
MOUWKNUYeckol obpaboTKu,

[lpoeegeHa onNnTUMM3aUMA PEXUMOB OKOHYaATENBHOW TepMo-

UMKnuyeckon obpaboTky ANA yrnepogucTbiX W HEFH[}GEEHHI:II

cTanen Y8A, Y10, 9XC, X1291 1 ap.
[locTpoeHsl MaTemMaTudecke MoOenu, CBA3LIBANILME TEXHO-

norvdeckne caktopel TUO (Temnepatypa HarpeBa w oxnaxae-
HWA, BPEMA BLIOEPXKWM NPW 3TUX TeMnepaTtypax, CKOpPOCTe Ha-

rpeea W OXNaxneHWs) co CTPYKTYPOW WM MexaHWYeCKUMKW CBON-
CTBaMW Hawbonee WWPOKO NPUMEHAEMBIX YIMepoaucTeiX KU ne-

rMPOBaHHBLIX MHCTPYMEHTaNbHLIX cTanen. MaremaTvn4yeckne Mo-
0eny OTYETNMBO BbIABMNK Te napamertpsl pexuma TLO, koTopble

Hanbonee cUNBEHO BNUAKT Ha MeXaHWYeCcKHMe CBOWCTEAE, a TakKe
APPEeKTh MX B3aUMOOEWCTBUA. YCTAHOBNEHO, YTO OCHOBHbLIMMW

KPUTEPDUAMK, onpeldenAalnWwiMy NNacTu4HOCTE M YOdPHYHK BA3-
KOCTbL 3BTEKTOMOHOW CTanKu ARNAETCH TeMlepalypa B TepMOLUWK-
ne W apemMd BbelaepxKA MNP MAKCUMAaNLHOW TeMnepaType.

ay4eHo BNWAHWE NapamMeTpoB BhiCOKOoTeMnepartypHou TLO

C HenonHeiMK (Pa3oBLIMW NpEeBpalleHUAMK Ha CTPYKTYRPY W hu-
3MKO-MEXaHWYECKME CBOWCTBA MHCTPYMEHTANLHLIX CTane.

I | . | .-
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viccnepoBaHWA F'IDHEEEI.ﬁI-‘I, 410 MaplierGhil MMeel MeHbBLUYH:

CTEMNEHL TETPArOHaNLHOCTH, YTO ODBLACHAETCH CHMMKEHWEM B HEM
yrnepoga npy TUO no onTUManeHbLIM OANA 3TOW CTanW pexummMan.

BeinonHeHuwe TLO no paspaboTaHHbIM pexumam No3sonser
MOBLICUTE YOAPHYHD BA3KOCTE YIMEepPOOWCTRIX MHCTPYMEHTANBHBIX
cTanev nNpu coxpaHeHWW BbLICOKOW TBEPOOCTH W NPOYMHOCTH (Tab-

nuua 2) 3acyet YyepeyLlwerocs NOBTOPEHUA NpoOLUeCcCOB B3avm-
HOMo pacTBOpEeHWA - BbiOeneHWAa Mexay depputo-kapbuaHoi
CMECLI0 W ayCTEHWUTOM CNOCODCTBYOWErD nony4eruio Bnaronpu-
ATHOTO CTPYKTYPHOrO COCTOAHWA B KOHEYHOW CTPYKTYpe cTanu W
BO3MOXHOCTH NPOTEKaHWA NpOoUeCCOB Koarynauuv 1 cpepongn-
3aUuMK YacTtul MabbiTodHBIX has (cynednos, chocchroos M ap. ).
YMEHbLLUAKLWWX BpegHoe BNWAHWE 3THUX NpuMecen. Kpome TOro,
B pa3paboraHHoM cnocobe TLO cHMXeHa ANUTenbHOCTE Npo-

llecCa 3a CcHeT YMeHbLUeHWA Konu4yecTea UWMKNOB Harpeea v 0x-
naxgeHus.

[lpMmeHeHWe Hoeoro cnocoba TepmouuknuyYeckol obpaboT-

K MO3BONAET NOBLICUTE YAAPHYD BA3KOCTL YIMEepoaucTON MHCT-
PYMEeHTaneHoW ctany B 4 - 6 pa3 Nno cpaBHEHWID C TPAOWUWOHHOM
3aKankon nNpu CoXpaHeHWW BLICOKOW TBEpAOCTW W MPOYHOCTW.

Yny4dleHve kKomnnekca uanko- MexaHw4yecknx CBOWCTE MNO3BO-
NAET NOBLICUTL 3KCNNyaTauyWoHHYH CTOMKOCTE MHCTPYMEHTA,
OCODEHHO WCNBITHIBAKLWEro OUHaMHUYeCcKne Harpyakm.

HOBaA TexXHONOrMa TepMudeckon obpaboTKM npeaHasHade-

Ha ONA MOBBILEHWA 3KCNNYaTaUuWOHHOW CTOMKOCTH MHCTRYMEHTS
M3 YIMEepPoOOMCTEIX W NerMpoBaHHbLIX MHCTPYMEHTAaNbHLIX cTanei,

a MIMEHHO: OANA pe3uos, ppes, XoNnogHo-WTamMmnoBoro MHCTRYMEH-
Ta KU T.A4.

[lo cpaBHEHWKD C M3ABECTHBIMKM MEeToAaMK NOBEPXHOCTHOMO Y-
POYHEHWA WHCTPYMEHTaNbHbLIX CTanen (Na3epHOW W 3NeKTPOHHO-
Ny4eBoW, HaHeCeHWeM MNOKPLITUKW) NpeanaraemMas TeXHONOMMA:

- AEnNAeTcH Donee OeleBol W NPOCTON, T. K. OCYLWECTBNAETCH
TONbLKO METOOOM TEpMUYECKOW oDpaboTkn Bea npoeeneHua nocne-

AYHOWen NOBepXHOCTHOM YNPOYHAKLWEW 0bpaboTkM MHCTDYMEeHTA;

I""|:|
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OBPABOTKA METANMNOB

- bonee adMeKTUBHA ONA WMHCTPYMEeHTa, WCnbIThiBaKwWwero
DonkliKe yoapHele Harpyaky bnarogapsa bonee BLICOKWMM NOKa-
3aTenaM yaapHoW BA3IKOCTW U NPOYHOCTW CTanu:

- MO3BONAET MHOMOKpaTHO nepetadveaTtk W B JanbHeWllem

MCNONB30BaThk MHCTPYMEHT BDnarogaps He NoBepxXHOCTHOMY, a
oBbLEeMHOMY YNPOYHEHUIO.
Mpu HebonkWwoM yBENUYEHUKM ANUTENEHOCTU Npouecca npes-

naraemMas TexHoOnorva TepmMoobpaboTKKM NO CpaBHEHWID C TpagW-
UMOHHOW (3aKankon M oTnyckom) obecnedyueaeT NoBbilWeHWe 3K-

cnayaTauMoHHOW CTOMKOCTHM MHCTpyMeHTa B 1,2 - 2 paza w bo-
nee,
TexHonorv4yeckMi npouecc He TpebyeT OONONHWTENLHOIQ

obopyaoBaHWsA, MarepyManos W BbICOKOKBANMADWUMDOBAHHOID
nepcoHana no cpaBHeHW C TpagWUuWOHHOW TepmoobpaboTKOM.
[lpouecc npocT B OCYLWECTENEHMW, NErko aBTOMaTU3MpYeTca W

aKkonoruyecks besonaceH.
FaapaboTaHHaa TexHonorMAa TepmoobpaboTKM WHCTDYMEHTa

OTNHUYaeTCH OT TPaaWMUWOHHOM:
- PEXWMMOM W NOCNefoBaTENBEHOCTED NpoBedeHWA onepauuni

Jadikal ki,
= pedhMOoM Onepadiii OTNYCKAa,

- BonbLwer NPOACIMKMTENEHOCTEID onepaumrK 3akanky (B 2 - 4
paaa).
LUcTtaneHkle onepauvy TepmMoobpaboTkl (NoOgorper, oxnax-

aeHWe B 3aKanovHoOW cpege, MoWKa, OMMCTKAa, KOHTPONb) OcTa-
HOTCA HEW3MEHHBIMM.
YkaszaHHan TexXHoNnorus He TpebyeTr AononHUTEenLHoW obpa-

DOTKW NOBEPXHOCTH 00, U nocne TepmoobpaboTky. AnUTensHoOCTL
NoONHOro UuWKkna tepmoobpaboTK MHCTPpYMEeHTa pa3paboTaHHbIM

MeToaom, No cpaBHeHWw ¢ TpaguuWOHHBIM, BO3pacTaeT Ha 3 -
10 %. CTOMMOCTE yKasaHHOoW TepmoobpaboTkn yBenn4uMBaeTcs

NPONOPUHMOHaNeEHO YONnMHEHWMKD LWKNA. Takoe yeEeIHere COLTdaB-

naet 5 - 15 % oT CTOMMOCTW CTaHAapTHOro Uukna Tepmoobpa-
DOTHM.
Tepmuyeckoe obopynoBaHue ANA OCYWECTBNEHWA npouec-

Ca - CTAHOAPTHOE: COoNAHLIE BaHHLI ONA NOoAorpeea W 3akankwy
(pabodyue Temnepatypel 290 - 1300°C), 3akanovHei bak, oTnyck-

Hele nedu (paboyve temnepatypel 150 - 600°C), moeyHoe 0bo-
pyaoBaHue.

PaspaboTtaHHas TeXHONOrMa TepMmu4eckon obpaboTkM WMHCT-
DYMEHTanNbHBIX cTaned sawulleda natedtTamd Poccuickol che-

nepaurn Ha naobpeTeHue.

IEXHOAOTMS: YTHAN3AUMK OTXOAOB NOAMITHAGHTEpeqiTanara (Mall

H APYrHX TBEPAGLIX ObITOBLIX W NPOMBIAGHHLIX OTXOAOB, COBMENW|EHHAY
C NPOH3BOACTBOM HOBbIN KOMNO3WUMOHHLIX MATEpHaAOB

C. A. TYJIYTIOB, npogheccop., dokmop mexH. Hayk, O. M. CMHUPHOB, npogheccop., dokmop mexH. Hayk,
B. [l. KYKYLWWKWH, kano. mexH. Hayk, B. . CEMEHOB, uHxeHep,
E.l. LWMYPBII'MNMH, cm. HayyH. compyOdHUK, kaHO. mexH. Hayk, MUCuC, 2. Mockea

ObnacTte NpUMeHeHWA:

1. PeweHune npobnemel ytunuaauun (131 v gpyrix Teepibix
DLITOBBLIX W NPOMBILLNEHHBLIX OTXOO0R.

2. Paapabotka Ha ocHoee matpuubl M3T HOBLIX KOMMNO3WLIM-
OHHbLIX MaTepuanoB C perynupyeMbeiMy CBOMCTBAMM.
3. Paspabotka HOBLIX TEXHONOrMYEecKUX NpoLUeccoB Nony4Ye-

HUA M3Oenyil ANa pasnMYHbLIX OTpacnen NPoOMbBILLNEHHOCTH (CTpo-

ATENBHOW UHAYCTPUM, SNEKTPOTEXHWKK 1 Ap.) U3 pa3paboTaHHbIX
MaTepuanoe.

TeXxHW4ecKkoe onucaHwue:
M3 T-oTx0abl NOCTYNAKT Ha MAMENEYUTENK (LWHeKOBLIE U pO-

TOpHBIE), AHanorm4HeIM 0DpazoM MOXHO M3MEensYaTh U pasnuy-
Hble BUABI HanonHWTenewW, Hanpumep, onunkn. Ctekno, rpasum,

DOW KMpNW4a, CTPOUTENBHBI MYCOP M3MENBYAEETCH HA LWAapOoBbIX
MeneHUUax. Ilocne obbeMHO-BECOBOW A03UPOBKA CMEeCh M3MENE-
JeHHoro 13T 1 HanonHWTenNs NOCTYNAET B XONOAHbLIW CMEeCHUTEnNb.

Tyna »xe nogawTcA MUHepanbHble KpacuTenu. [lanee xonogHas
CMeck NepenaeTca B ropavyMi cMecuTens, B KOTOPOM OOBOOWTCSH

lippauunuansnas OJIOK-CXeMa TeXHOJIOIrHYeCcKoH JHHHH
o nepepadorke sBropa4ysore 71

PoTOpHBIH H3MEeIBYHTEIb

l

PoropHEI H3MeIRIHTETE

CKian roTopoH
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00 COCTORAHWA MOMOreHHOW Macchkl ¢ 3apaHee 3a0aHHbLIMKY TeXHO- OTnuynTensHLle 0CoBeHHOCTH:

NorvyecKkumu cBoWcTBRamu. [oToBaA rops4Yas CMeck pacnpege- [Mony4eHsl paznu4Hbie KOMNO3WUWOHHEIE MaTepuankl Ha Oc-
nAetca no npecc-chopmam v chopMmyeTca Ha rugpaenuydeckoMm  Hoee M3T ¢ paznWyHbLIMKW HANONHWUTENAMM (QpeBeCcHbIe OMUITKMK,

Nnpecie, | loche NnpectOBaHA WMaldelliie NposaddTt atdall RORTRO- OTCEER rFEEHﬁHEFﬂ NPpOMaBLALTEd, DoW cTekKna, nelnesugHan

NUPYeMoro oxnaxaeHus W NOCTYNaeT Ha cknag roToeol npoayk-  3ona T3Ll), cBOWCTBA KOTOPbLIX NPUBEAEHbLI HUKE.
LA,

OUIUKO-MEXAHWUYECKWE U ®YHKLUMOHANBHBLIE CBOUCTBA N3TMK
(8 3a8UCUMOCITIU OM Mamepuana HanomHumensa).

Mogyne YyNpyrocTi (MCNbITAHWE HA CHEATHE) 350...1000 MMa
[lpegen NpoOYHOCTH Ha CxaTHE 20...75 MMNa
TeepaocTs (HRB) 60...80
MnoTHOCTL 1,2...1.8 rlew®
TennonpoBoOHOCTE 0,13...0,21 BTim"K
BogonornoweHue He Gonee 0,6 %
M nmumﬁm HE MEHEE Elfi-[!limm.nnﬂi

CpaBHHTEALHBIE XAPDAKTEPHCTHKH NPOH3BOIHMBIX HIEIHH
KpopeabHas Yepennia

[loxazatemu | | pennaraemoe
[poToTuUn H3IeNIHe

| | Ourynun Epaac JICK-1
buonauH

DOK CITy KO

ODnacTh IPHMEHEHHA | Majdbie QOPMBI | MAIBIE (DOPMBI Mansie GopMEl
KHIHINHOE, /X, | KHIHIIHOE, C/X, KHIHIIHOE, C/X,

HHOIVCTPHAIBH. | HHIYCTPHAJEH. e L
i CTPOHTEIBECTBO

C
Y CTOHYHBOCTE O4YE€Hb BEICOKAA | BEICOKAA HEYCTOHYHE = | OYE€HB BRICOKAA
K yparaHamM H Ipa

10 20,0 kr/m

35,40 Eenoe-)| 25 s e

-60...+80"C -60...+80"C -60...+80"C -60...+80"C
YKCTUIVATALHH

o 100 °C

[Toxapobe3onacHoOCTs | cpe
BOCIIIIAMCHACMOCTE

TpascnopTHpOBKA HE JIOMAeTCH

no 220 °C
CpeHAsA

mo 700 °C
HE NOPHYHH

0110 C
Lp

HE BOIMOMXHO | HC JIOMACTCH
Dez Do

E‘Tﬂﬁ'ﬂﬂm KE T’NHCHHHK) | HC HEIIBEF}FIEH HC ﬂﬂﬂHEF}HEH HC ]ID,I[EEIJH{EH HE ﬂﬂ,I[EE'PHEEH
H EODDORH KOPPO3HH

3,5 48,0 17,2
1,5 7.5 65120 - | -~ 40 -

flmm Had IIJIHTEKA

TexHHUeCcKHe XapakTepHCTHKH H cBOHCTBA |(llpoToTHN 1 IpenaraeMBIH MATEPHAT
MaTepHana

OAQ «Mockosckun | AHbBH-10

KOMOHHAT

De[Iell POYHOCTH Ha cxkatne, MITa RS ] [ R LT T e
p L e ST TR ST [ ey
Bowonomoweme(®9) | — | 40 | 04-055
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TexHHAKO0-I)KOHOMHYECKHE XAPAKTEePHCTHKH
NPOMBINIJIEHHBIX TEXHOJOTHYEeCKHX JIHHHH

» [Ipou3BoCTBEHHEIE IUTOMIAIH

» VYcrasoBIeHHAA MOMIHOCTE HOTpebuTeneii YHeprun 100..

» ['opoBas NpOH3BOAHTENBHOCTE THHHH
»  OpHeHTHPOBOYHAA CTOMMOCTE JIHHHH

» PenTabensHOCTE NPOH3BOICTRA H3ACIIHIA
(B 3aBHCHMOCTH OT BHJA MPOJYKIHH)

» (CpenHep3BemieHHad peHTADEIBEHOCTE

150...500 xkB. M

300 BT
100...500 ThICAY KB. M H3/Ie/THH
175 teicau ponmapor CIITA

35...260 %
93 Y%

BLICOKOYACTOTHAY MMAUALCHAN 3aKanxka (BM3) peraneil

B. B. MAPYCHH, eed. HayyH. compyOHUK, npogeccop, doKmMop pu3-Mam Hayk,

B3 - 370 noBepXHOCTHOE YNpPOYHEeHWE CTanbHbIX W YYTYH-

HBIX OeTanei MalWH ¢ Uenbi pe3koro NoBbILWEeHWA pecypca MXx
akcnnyaTauun. CyWwHOCTE Npouecca 3aknYaeTca B CKOPOCTHOM

Harpese MOBEPXHOCTH AeTaNnK MOLHBIM UMNYNeCHBIM BY nonem
W nocneaylllen DbICTPOM aBTO3akanke HarpeToro cnos Tenno-

cBpocom B rnybuHy metanna. ObpasoBaHne BbICOKOOQWCNEPCHBIX

YNPOYHAKLWMX CTPYKTYP (MapTeHCcUT, Kapbuabl 1 4p.) NOBLIWAET
TBEpPAOCTL, M3HOCOCTOWKOCTE W Apyrue CBOWCTBa MeTanna, yBe-
nu4yMeaeT pecypc paboThl TAaKoW OeTany B HECKONLKO pas.

FaspaboTaHa maremarvMyeckas Mofenke npouecca, HecTaH-
JapTHas annapartypa Onfa nepeeoga TUNOBLIX BY-reHepaTtopoe
MowHocTE Ao 200 kBT B HenpepbiBHO-MMNYNBCHBIN PEXM
paboTel, ANWTENLHOCTE MMNYNECOB 0DpaboTKK U Naya mexagy

HUMMK perynupyetca B guanasode (1 - 900) mc.
Pa3paboTaHbl KOMNNEKTE HaAexXHblX NMPOMbIWNEeHHBIX Npo-

(PUNBHBLIX MHAYKTOPOB CO cneunanbHBIMKW KOHUeHTparopamu
IHEPIMKW ANA YNPOYHEHWA OeTaner paznM4Hon QOopmMbl, pasnu4-

Hble TUNbI OCHACTKW M DA TEXHONOMMIK NPpAMOro ynpodHeHWa ge-
Tanen 13 nwbblX cTaned U YyTyHoB ( C COOep:aHuwem yrnepoga

Gonee 0,3 %. lNporM3asoguTenkLHOCTE NpoUBcca ynNpovYHeHWA Ooc-
turaeTt 15 cm?/c npu mowHocTk BYl 60 kBT

[NocToMHCTBa MeToAaa:

- OTCYTCTBWE UMW CYLIeCcTBEeHHOEe CHWXEeHWe NOBOOOK,

- CHU¥MEHWE XpPYNKOCTKW 3acyeT NnacTU4YHOW cepiueBuHbl K
OUCNepripoBaHnua 3epHa;

- BO3MO¥HOCTE YNPOYHEHWA BHYTPEHHWUX W HAPYXHBIX NOoBep-
XHOCTEeMH,

- BO3AMOMHOCTE NOKANbHOro ynpoYHeHus,

- NpMMeHeHne cTaHaapTHeix BY reHepaTopoB nocne Mx Mo-

OUhUKaLWK;

- CHU#EeHWE 3aTpaT 3Hepru Ha Harpes,

- TeXHONOrM4YecKkaa NpocToTa MeTona, NerkocTe aBToMaT3a-
LMK npouecca.

OTtpaboTtadel annapaTtypa U pexumMmel NOBepXHOCTHOro yrnpous-
HEHWS peanbHblX Oetanen Onsa paga KOHCTPYKUWOHHBIX M MHCT-

pyMeHTaneHeiX ctanen. MowHocTe BY reHepatopa tvna B4l o -
60/ 0,44 cocraenana bl kBt. [AnA cTaneW ¢ cogepxaHuem yrne-
pona bonee 0,3 % nony4yeHs! a3Ha4eHna TeepgocTy Beiwe 60 HRC,

rnybuHa ynpodHeHus gocturaer 1,5 mm (vactara 440 kly), 3,5

MM (JacTtoTa 66 Kl u).
B 3aBMCMMOCTH OT pexumMa 0bpaboTky, MOXHO NONYYUTE paa-

nUYHBIE NPOMKWNKM pacnpeganedia MUKPOTBepaocTH H(X) No rny-
buHe. BoaMoXHO nony4yeHMe Kak OQHOpOAHLIX pacrnpegeneHun

H(x) (kpueas 3, puc.1), TaKk U pacnpegeneHMi ¢ AeMNMUPYHOLLEN
cpeaHel 30HOW (KpuBble 1,2, puc.1).

HMeHcmumym meopemuyveckou u npuknadHou mexaHuku CO PAH, 2. Hosocubupck

H/

1 2 3 4 o
| Puc. 1.

5 X, OlH

MakcumaneHele 3HadyeHua H100 gna pRga OO3BTEeKTOWAHbLIX
cTanel gocturanu ypoeHa 10-12 'na. B otnndKe OT MCXOOHOM

CTanu, ynpoYyHeHHbIE CNOM UMEKT BLICOKOOWCNEPCHYH MapTeH-
CUTHYIO CTPYKTYPY (puc. 2, cnpaea, C149).

MeTtonom BW3 npu yactotax f < 1 My ynpo4HAIOTCA Npak-
TUYECKW BCE cTanv ¢ cogepxadHuem yrnepona <G> ( 0,3 %. B
rabn. 1 npuBeOeHbl OOCTUIHYTHIE 3HAYEeHWA TBERAOCTW MNOBepX-
HOCTHOMO Cnoa Ana pRaa crtaned. Kak BUOHO, MeTod HW3KoYac-

ToTHOWM BW3 nerko obecneyuBaeT TEBepaoCThk NOBEPXHOCTHOrD

crnos ynpodHsemoi getanu Ha ypoeHe HCRa ( 60, B Tom uucne
anA ManoyrnepoaucTeiX CTanel nocne Mx UeMeHTaLMi.

[loBepxHOCTL Aetanu nocne B3, kpoMe NoBbILEHHBIX NPoY-
HOCTHbIX CBOMCTE, MMEeT BbICOKYH) M3HOCOCTOWKOCTb. |akK, M3HO-
COCTOMKOCTE YNpOo4YHeHHsIX aetanen ua cranu Ct40X nosbila-

eTCA B ~3 pa3a W NpeBbIlUaeT U3HOCOCTONKOCTE M3Oenui, ynpou-

HEHHLIX N0 CTAHOAPTHOW TexHonoruy azoTupoeadHws. Ha puc.3
npveened paa oetanei MawwH, ynpoYHeHHbIXx meTogom B3,

] | I . — ..l I . B l H T N N [ | EEE TH . =) I = L | ] o 1 | ] || r | ] ]
| | -l [ ] - N | I B | ] I — I
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TEXHONOMMA

Mapka 40X IRXMIOA | X124 | 5XD2C | X6BD |P18|9XDM | 20X13 | Cr20| Crll
CTAIIH HEME

'OBPABOTKA METANNOB

Tabnuua

RE o [ fu] o[ ]a]w]e
65 65 62 |65 50 55-60
-ﬂl--

e

FPuc. 3.

ABTOMATH3ANUMS ONEPATHBHOTO YNPABABHNA MAUIMHOCTPOMTEAbHBIM

I epCnekKTUBHbIe TeXHONOrM4YeCKHMe nNpouecchl.

YnpodyHeHWe noBepxHOCTEW BankoB, KATKOB, KONeC, Npecco-
BblX Martpuu, WTaMnos.

YNpoYHeEHWe BHYTPEHHWX MNOBEpXHOCTEeW BTYNOK, UWnKHIO-
pOB OW3enen U Op.

YNpoYHEHWE HanpaenAKLWKMX, CTAHWH, BbIpYDHBIX WITAMNOB,

NODBLIX NNOCKQCTEN.
YnpodHeHue 3ybbeB WecTepeHd, B TOM YWCne BLICOKOMO-

OYNBHBIX. \
YNpodyHeHue KpUBOLLWNOR, PAAda KPWBOMUHEWHBIX NPOdK-

newM.

ATHEM

A. M. MAPKOB, npocheccop, dokmop mexH. Hayk, C. J1. TIEOHOB, npogheccop, kaHO. mexH. HayK,

ABTOMaTM3aUWUA Npouecca onepaTtUBHOMo ynpaeneHwWa ABns-

eTCA aKTyanbHOM 3afadvei Ansa MalWHOCTPOUTENBHOMO Npeanpm-
aTue. Ee adhdekTUBRHOR pelleHne MOXET DbiTe OCHOBaHO Ha Mpw-

MEHEHWIW COBPEMEHHBIX KOMNBITEPHEIX TEXHONOMNMW, BHEOpeHWe
KOTOpbIX TpebyeTr npoesegeHws macwTabHoro obcnenoBaHus

npeanpuaTUA C LUenbl YCTAHOBMNEHWA BHYTREHHMX W BHELHUX
CEAZEl noapasneneHui, NocTpoeHMa cxeMm JoKymeHToobopoTa,

onpegeneHua TONoOnorvM KOMNLIOTEPHOW ceTu. B KadYecTee npu-
mepa B Tabnuue NpuBeneH CoCTae KOMMNEBTEPHOW CETWU ANA Nog-

pazneneHnin «OnbITHO-NPOMBILNEHHOE NPOW3BOACTEOY.

CocTae KOMNLIOTEPHOW CETK
ONBITHO-NPOMbBILLNEHHOND NPOW3BOOCTBA

Kon-
pabogHx

MCCT

HauMmenopanue
moapasieleHns

| 1maHOBO-THCHIETYEPCKOES
OIOPO

Texnonorndgeckoe Owopo

NOHNECCOB

(Kinaja roroBOH IPOAYKIIHH _ Yuer ,[[‘ST‘?:]}E!{_H 3ITOB

[1naHORO-3KOHOMHYECKHH
OTHe

T. A. ACKAJIOHOBA, doueHm, kaHO. mexH. Hayk, M. U. MAPKOBA, douenm, kaHOd. mexH. HaykK,

BO

PazpaboTka KapTel BHEIPEHUA
safiaHus; GOPMHPOBAHHE 3aABKH
Ha MATEPHAIB H KOMILICKTYHOIIHC

PHEFHEGTEH TCAHOJOI'HYCCKHX

IPOLECCOB; BEJACHHE Da3bl
JAaHHBEIX TEXHOJNOTHYEeCKHX

PacueT cebecTOMMOCTH:

Anml TY um. M. A. llon3yHoea, 2. bapHayn

[nA paBoTel naHHoW ceTw paspaGoTaHa CTPYKTypa v npo-
rpamMmMHOE obecnedyeHue ONA aeTOMAaTH E-I-"I[:Jll:l'EEIHHEJH CUCTeMbl ONe-

PATWBHONO ynpaeneHws npow3ssogcteom [1, Z2]. [lporpaMmmHoe
obecne4yeHrMe paapaboTaHo Ha OCHOBE 0DONOYKKM CUCTEMLI NMPO-

eKTMpOBaHWA ba3 gaHHbIX FoxPro.
ABTOMATU3IWPOBAHHAA CUCTEMa BKNIOYAEeT chegyrowme dyH-

KUMOHanNneHele DNOKK
Bnok 1. «¥YnpasneHWe nNogroToBKOW Npov3BogcTear

Bnok 2. «¥Y4eT npov3aeogcrea»
Brnok 3. «Y4eT naroToBNeHHOW NpoayKumum»,
Bnok ynpaeneHWA NoaroToBKOW NponzBoa-

cTBa oDecnevyMBaeT BbINONHEHWE CRNeaynLllnX
DYHKLMIA

- BeeHWe ba3 gaHHbIX cneurprKkaL i Beinyc-
KaeMoWn NpoaykuuKu U X KoppekTUpoBaHWe (baakl

OAHHBIX M3MEHEHWH W CNYXEDHLIX 3anNHUCOoK);
- pegeHre Dazbl OaHHbLIX TEXHONONMYECKWX

NpPOLECCOB W HOPMAaTUBOE,
- ochopMneHWe 3aKa30B HAa Martepuants! U KOM-

NNeKTyoWme,
- (hopMUpoBaHWe NPOU3BOACTBEHHbBIX 3a0aHNi
ANA MacTepos.

B naHHom Bnoke paccyvThIBAKOTCA NnaHoeas

TPYOAOEMKOCTE W NnaHoeas cebecToMMocTe. Ha
OCHOBE NONyYeHHLIX JaHHLIX, C YH4ETOM MMEKILLINX-
CA 3anenoB W HeaaBeplLIeHHOro NpoW3BOOCTEE,

OCYLWEeCTBNASTCA pacydeT NopAagka 3dnyCka Wafe-

Tabnwuua

BeficHHe 0a3bl JAHHBEIX HOPM
BPEMEHH H MaTEPHAIOB

Beon ma@opmaiiie o
BBIMOJIHEHHH 3aJaHHH,

Vopasnenue MeXaHHISCKHMH
YHaCcTKaMH

nmry"qEHHE ONEPATHBHOH

HaganeHHK TPOM3BO/ICTRA GHEPEI.TH_EHGE yhpaBJIeHHe
MPOM3BOJICTBOM

nii B NPOU3BOACTBO.
bnok y4yeTta npoMiBogcTBa obecne4yueaeTt

cnexeHwe 3a X0Oo0mM nNpon3sogctea W Nno3soltAert
KOHTPRONMMPDOBATEe BelINONHERWE 3agaHun MacTepa-

MK, ONpefenaTh 3arpy3ky y4acTka U Kawaon eau-
HULUBl TeXHonoruyYeckoro obopygoeaHus. [1poua-
BOAWTCHA pacyeT 3aTpaT M y4eT NPoM3BOOCTEEH-

HOro bpaka.
NaxvHas uwHdopmauua Heobxoaouma OnA pac-
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YeToB (DaKkTUYeCcKoW TPYOaoeMKocTH M thakTuyeckon cebecToMmo-

CTU BbINYCKaeMOoW NpoayKLuu.

KpoMe Toro, B gadHeln BNoK BKMAKYEHL! Npouegypsl onpege-

NerRWA CROROE TOTOBHOGTHM MadelnAa K EEEIPHE. ITO NPOW3BOOWNTCH

C y4etom vHdopmMaunn M3 baz gaHHbIX BDNoka y4eta M3roToB-

NeHHOW NPoaYKLWM.

B HacToALlee BpeMA ONWMCaHHaA CUCTEMa YNpaeneHWA BReOpe-

Ha Ha OfHOM M3 MALUMHOCTPOMTENLHLIX NpeanpuaTkid . BapHayna.

TEXHONOINMA

IluTepartypa-

1. Mapkoea M.W., Neonoe C.J1., Bnacoe O.I. n ap. TexHono-
rudeckan cebectoumocts (MATERIAL) Cengetenscteo 06 odhu-

LiManbHOW perucTpauuy nporpammMel ana IBM Ne2002610066 ot
22.01.02

2. 1. Mapkoea M.W., lleoHoe C.J1., Bnacoe HO.I'. u gp. Pacuet

Tpyaosatpar (NORMA) Cengetenccteo 06 odhuuMansHON peru-
cTpauun nporpammel ana SBM NeZ2002610067 ot 22.01.02

MopMoobpazosanke y3noB KPENACHMS B TOHKOCTEHHBIN AETAASX
METOAOM NAGCTHYECKOTD CBEPABHHS

E. 0. TATAPKWH, npogheccop, dokmop mexH. Hayk, B. B. XOMEHKO, uHxeHep,

BO MHOMMx OTRPACNAX MalWWHOCTRPOEHWA, HAanNnpumMep, TpaHCnop-

THOTD, CeNbCKOXO3AWCTBEHHOMD, 3HEPreTUYecKoro M gpyrux LUM-
POKO MCNONL3YIOTCA AeTanW, W3roTOBNEHHbLIE M3 TOHKONWCTOBOMD
MeTanna (Kopnyca, NogaoHbl, KpbiWKKW, TENNooBMeHHWKWM 1 T.0.).

KpenneHne TakuMx TOHKOCTEeHHLIX OeTaneW K yanam W arperartam
MALLKWH, a8 TAKKE MOHTaX Ha HMX pPaznUYHbIX aNeMeHTOB KOHCT-

F}}'HLI,HIT'I CONPAAREHO CO 3HAYUTENBHBEIMK 3aTpaTaMin Ha UaroToBne-
A YVaroe Rpelllieriid, NOCRONeKY Mallad TOnNwkHa CTeHE He No-

SBONAET BBINONHATE Y3nel KpenneHWA HenoCpedCTBeHHO B OeTa-
N1 be3 UCNoNB30BaHWA OONONHUTENBHEIX 3NeMeHToR REPSTITIERA.

B kadecTee 3NeMeHTOB RPETNNIERWA B TakKUX yallax UCrnone3y-

0T rnagkuve unu peasboBbie BTYNKKW, rankn, BonTel WNUNLKW, MOH-
TUpYEeMBIe Ha TOHKOCTEHHLIX QeTansax C NMOMOLLLI CBapKW, nan-
KM, KNenkW, YTO CBA3aHO C OONOMHUTENLHBIMKW 3aTpataMu Tpyaa,

MaTepuankHbIX W aHepreTu4eckux pecypcos. B page cny4aes,
KOrga MOHT2X yana KpenneHua Heobxoaumo NpoM3secTi B gera-

NAX C 3dKPBITBEIMKW NONCCTAMKW, HANpUMeD, KONNekKTopax Tenno-
ODMEHHMKORB, TEXHONONMYecKoe BbINONHEHKWe AaHHOW onepaunA

npegcrtaenseT cobol 3HaYWTenbHbIE TPYOAHOCTH.
UnbIT OTEYECTEEHHOW W 3apybeXHON NpakTWEW NokKa3biBaeT

4TO CHUMEHWE TPYOOEMKOCTW WU3rOTOBNEHWA Y3MNOB KpPenneHus B
TOHKOCTEHHLIX JeTanax c obecnedyeHwem Tpebyemoro Ka4yecTea,

npeaLABNaeMbIM K y3anam KpenneHws, MOXHO AOCTUIHYTE NyTem
thopmoobpaszoeaHua OTBEPCTUA, BTYNKK U pe3bbbl B HUX Bes uc-

NONB30BaHWA JONONHUTENBHBIX AeTanen ¢ NOMOLLH NNacTU4yec-
KOW JedpopMauunK MmeTanna epawlakwMMcs NyaHcoH-CBEpnom,
HE UMEeKLLUM pexXyLLWX KpOMOK C nocneayolWM HakaTeiBaHUueMm
ANKW HapesaHwem pe3ssbbl meTymMkoMm. B nocneaHem criyyae Tex-

HOMOMMID MOMHO OTHEeCTW K De30TXoaHBIM npoueccam.
TexHonorva QopmMoobpasoBaHUA Y3NoB KPenneHa B TOHKO-

CTEHHBIX OeTallHx EEEI.-"IFI'EI"ETEF! Ha MCNONeE30BaHKKM NNacTU4yeCcKmMx
CBOWCTB MeTanna, B 3Ha4YUTeneHOW CTenaeHu NMPOABNARLLWMXCA NP

elfo Harpesanin chinamil TpeHMA, BOIHWKaWwWWMKM B MeCTe KOH-

TAKTa BpallawlWerocd MHCTpYMeHTa ¢ 3arotoskol. lNpu atom
npouecc dopmoobpaz0BaHWA yana KpenneHws XapakTepuayer-
CA cnegywwymMmK atanamu (puc.1).

Ha nepBoM aTtane (puc. 1a) gaBnuMBaHwe BpallawLlerocs

PUc. 1. 3Tans! B3aMMoaencTEBMA NyaHCoH-CBepna ¢ TOHKOCTEHHOM
3aroTOBKOW B npouecce chopmoobpasoBaHMA yana KpenneHus.

Anmi TY um. HU. U. lNonzyHoea, 2. bapHayn

NyaHCOH-CBEpna B 3aroTOBKY W Harpee NOBEPXHOCTHBLIX CNOER
METanna cunamu TPeHWs.

Ha BTOpOM aTtane (puc.1B) HarpeTelil MeTann NNacTUYecKH
Ae@OpPMUPYETCHA W BbITECHABTCA BPaALLAKWKMMCA WHCTRYMEHTOM
B HanpaeneHWW Hapy¥HOW NoOBepXHOCTWU 3aroTOBKMW.

TpeTun atan (puc.1B) xapakTepu3yeTcad MHTEHCUBHOCThIO

nNacTUYecKoW AeopMalun MeTanna 3aroTOBKW, Kak B Hanpae-
NeHWM HapPYXHOW, TaKk W BHYTPEHHEW NOBEPXHOCTEN.

Ha 4eTBepTom atane (pwc.1r) 3akaH4ueaeTcs hopmMmoobpa-
30BaHME y3na KpenneHus W NPoMCXoauT oKoHYaTensHoe odopm-
nedwe ero reoMeTpuyeckMx napamveTpos.

| lpouecc B3aMMOOeUCTBHMA MHCTPYMEHTA C 3aroTOBKOW UCChe-

AdUBdH TeOpEeTHUHetkid W aKCNepmMeHTanbHO. PEEFIIHEFDTEIHEI Malc-

MaTv4HeCkdd MOOens npouecca, C NoOMOLLBHD I{'I'.:'.I'TII:IF}DI-_"I BOSMOMXHO

NPOrHO3WMpoOBaHWE pasMepoB Y3NoeB KpenneHWs B 3aBMCHMMOCTH
OT reoMeTpuYecknx napameTpoB cbpabartbiBaeMoro mMarepuana

M MHCTPYMEHTA W pac4yeT cpefHen oceesoW cunel, obecneynealo-
e 3hPekTUBHOE MOpMUpOBaHKMe yana KpennedHud B 3aBWchk-

MOCTW OT YacTOTkl BpalWeHWA WHCTPYMEHTE M TennoduanYyeckny
napameTpoB B3auMOOeWCTBYIOWMX Ten.

EHEHEPHMEHT&HEHHE MCCNEenoBaHA NpoeeeHel C MCNOMNb-

30BaHWeM aBTOMaTW3IWPOBAHHOID crteHaa cbopa v obpaboTkn

JKcnepuMeHTanbHblXx AaHvHelx (ACCOML), CMOHTMPOBAHHOID Ha
ctaHke 6M1200 (pwc.2).

Puc. 2. Cxema aKkcnepuMenTansHol ycTadoekw ACCONO:
1 - MHCTPYMEHT; £ - 3aroToBKa; 3 - AMHamomeTp; 4 - ctadHok 6M1201;

J - TEH3oycunuTens ¥ 14-1; 6 - aHanoroso-unudpoBoil
npeocbpasoearent (ALMN); 7 - IBM; 8 - nepudiepuviiHbie yoTpOWCTEE

PeaynkTaThl aKkcnepuMeHTansHblX MCCneaoRaHuid NO3BOnMnK

OUEBHWTL adeKBaTHOCTE MaTeMaTHY8CKOW Moaenu npouecca nna-
CTUHeCKOID CBeplnerHns I[HE!EEEI'IEJ]EHHE pedylleTaloB COCTdBWUINH



TEXHONOrmus

18-20%), yCTAHOBWUTE BNWAHWE KOHCTPYKTUBHBIX U reoMeTpuyec-

KMX NapamMeTpoB, TEXHONOMMKM M3rOTOBNEHWA WHCTPYMEHTA Ha ero
JKCNMyaTauMOHHbIE XapakTepUCTUKK 1 adhekTUBHOCTL hopMo-

0Dpa3oBaHuA y3noe KpenneHus, onpedennTs XapakTep UaMeHe-

HWA OCEBOW Harpy3kWn, KPyTALLEro MOMEHTa, TeMnNepaTypsl B Npo-
uecce (QOpMOoODpa30BaHWA Yana KpenneHws W KX BNUAHWA Ha
MOOMCPUKaUWKD CBOMCTE METanna TOHKOCTEHHOW 3aroToBKM, oue-
HUTE NPOYHOCTE MEeTanna yana KpennedHus.

[lonyyeHHble peaynsTaTthl WCCNEdOBaHWI NONOMeHLl B OCHO-
BY paapaboTkn MeToOuK NpOeKkTUPOBaHMA WHCTPYMEHTa W pac-

4YeTa peMuMHLIX NapaMeTpoB TEXHONMOTMYECKOro npouecca.
[lpoMbllUNEHHOE BHEgpeHWe pa3paboTaHHOro TeXHONoOrM4ec-

OBEPABOTKA METANINOB

KOTo npouecca W UHCTPpYMeHTa ocywecTenero Ha OAQ MO AM3

(r. bapHayn) npv popmoobpa3zoBaHuKk y3N0B KPEenneHusa ¢ Nnomo-
Wb NNACTUYECKOro CBepneHns Kopnyca MydTel CuenneHus OBu-
ratena A-41. ObpabareiBaeMmblin Mmatepuan - ctane 08 KIN, Ton-

WKHOW 4,5 MM. B peaynktarte BHeOApeHMA W3 TEeXHONOrnM4eckKoro
npougcca W3roToOBNeHWA MyMQTel CUenneHns WCKNKYeHa onepa-

LIMA NO MOHTaXY (C NOMOLLID CBAPKK) WecTH pe3sboBkIX BTYNOK

C BHYTpeHHen pe3bbon M12x1,25.

IHCEMONMIYALCHSIE TENHOADTHN AAS MOMBILAEHHSIN MONMENERNA

B. N. SBEI MHLEB, 3ae. nab., kaH0. mexH. HayK, c. H. ¢, B. ®. YAPKALLIEHKO, kaHd. mexH. HayK, C.H.C

MHcmumym meopemu4veckol u npuknadHol mexaHuku CO PAH, 2. Hoeocubupck

OBwum ans Bcex NHEBMOWMMMYNBCHBIX TEXHONOMMIA ABMASTCH
MCNONB30BaHWE KPaTKOBPEMEHHOMD yOapHO-EONMHOBOMO BO3OEN-

CTBMA MOLWHOW MMNYNbLCHOW CTPYM BO3AyXa, KOTOpas CO30aeTcH
1PpW NOMOLWKW cneywansHoro NHeBEMOMMNYNECHOMO reHeparopa.
UCHOBHaA 3KOHOMUWYecKas uenecoobpasHocTe NPUMEeHEHWA NHeB-

MOMMMNYNLCHLIX TEXHONOTWIA B 3aa4ax OYWCTEM COCTOMT B yCTpa-
HEHWK TPYOOEMKUX OOPOroCTOAWMX M 3a4aCTYI0 ONacHbIX PYYHbIX

onepauwWui, Nocne 4Yero CTAHOBUTCA BO3MOKHEIM Nepexon K peank-
HOW NPOMUNAaKTUKE, Y4TO O3eT, B KOHUEe KOHUOB, CYLUEeCTBEHHOE
NOBBILEHWE 3(DMEKTUBHOCTM MCNONL30BAHWA NOCTOAHHO AEHCTBY-
lollero obopynoeaHus. B HacToswee epeMs paspaboTaHbl NHEEB-

MOMMNYNbCHBIE TEXHOMOMMK ANS peleHna cneaywux 3anay:
¢ YCTPAHEHWE 3aBMCAHWMA M HANUNAaHWA CbiNyYMx Marepuma-

NOB Ha CTeHKax DYHKepOB W eMKOCTEW BCEBO3MONHbLIX pasme-
POB M KOHCTPYKLMA,
¢ OYUCTKA BHYTPEHHWX NOBEepXHOCTEW TpyDOonpoBOOOB OT

CONneebiX, KapOoHaTHBIX, M3BECTKOBLIX, YrONbHbLIX, UEMEHTHbIX
M OpYTHUX OTNOXEHWKW Paanu4YHOW TBEpOOCTH,

¢ OYUCTKA TENNOODMEHHWMKOB PasnUYHbIX KOHCTPYKLMA M

pasmepoB (Kak BHYTPUTPYDHOro, Tak v mexTpybHOro npocrpaH-
CTBa) OT BCEBO3IMOMHLIX OTNOMEHWIA;

¢ OYMCTKE BEHTMMAUWMOHHLIX YCTPOWCTE OT 3arpAsHeHui;

¢+ OYMCTKa BHYTPEHHWMX NOBEpPXHOCTEeW anekTpoobopynoBa-
HMA W, B YACTHOCTK, 3NeKTpowkKadoe;

¢ O4YWUCTKA CUCTEM OTONMEHWA NPOMBILLNEHHBIX KU DBLITOBLIX
ANaHWK,;

¢ OYWNCTKA CTEHOK XMMWYECKUX peaKkToOpOB B X0Oe TeXHONo-
MTMYecKoro npouecca
¢ OYMCTKa TennoobMeHHbIX NOBepXHOCTEW KOTEeNbHbIX ar-

pEratoB Manou, cpegHer M DonbWoN MOLHOCTH.
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Fuc. 1. CocTae NHEBMOWMMINYNBCHOW cUCTEMBl OYMCTKM ByHKkepa
1 - koMnpeccop; 2 - 3anopHLIA BEHTHIL; 3 - BNaroMacnooTAenuTeN.:
4 - BEHTUNE CNKBa KoHOeHcara; 5 - pecueep; 6 - MaHomeTp;
{ - BEHTWUIb 8BapPWIHON OCTAHOBKW CUCTEMBI; 8 - KOnnekTop:
dJ - BEHTUNKW BKNHOYEHWA NHEBMOUMNYNBCHEIX FTEHEPaTOPOB.;
10 - ByHkep; 11 - NHEBMOMMNYNECHLIE reHepaTopsl; 12 - KOHTPONb
AasneHus 8 ceTu; 13 - paseofKa soagyxa.

Hu¥e NPUBOAWTCA HECKONMbKO NPUMMEpPOB MCNONbB30OBRAHMA
MHEEMOWMMNYNBCHLIX TEXHONOMWA,

NMHeBmoMMnynbcHaa cucTemMa ANA OYMCTKM DYHKepoB.

[lpegHasHadYeHa ona ycTpaHeHws 3aBWCaHMA M HAaNWNaHWa Chi-
Ny4yux MaTtepuanoB Ha CTeHKu B ByHKepax, He3aBuCUMO OT WX

Ha3Ha4YeHWA, pasMepoB W KOHCTPYKUMK. T1pUHUMNKMAaNBHaA cxe-
Ma cucTemMbl O4UCTKM DyHKepa nokasaHa Ha puc. 1. Boagyx no

BO3OywHomMmy Tpybonpoeogy (12) 4epes OTKpPLITEIA BEHTUNE (9)
NOCTYNaeT B NHEBMOMMNYNbLCHLIW reHepaTtop (11), dopkamepa

KOTOpPOro HanonHAEeTCA BO3AYXOM A0 OaBnNeHWsA, paBHOro nae-
NeHWKD B CETH, Nocne Yero Bo3gyx M3 opkamepsbl Pesko Bbib-

pacLIBAaeTCcA 4Yepes BeixNonHow natpybok B byHkep (10), o4ym-
L&A ero NoBepxHoCTb. 3ac4eT DLICTPOAEeUCTBUA NHEBMOWMMNYNb-
CHOro reHepartopa gocTuraeTtca DonbLlOoW pacxoq Bo3gyxa 4e-

pe3 conno, 4To obecnedYuMeaeT BbICOKYID 3thdeKTMBHOCTE OYMC-

TEWM noBepxHocTen DyHKepa. OnWcaHHbIA UWMKN aBTOMAaTHYEeCKM
Jepe3 b - 20 ¢ NOBTOPAETCA A0 OCTAHOBKW CUCTEMbl. TUNMYHOE

KONU4YeCTBO NHEBMOWMNYNbLCHbLIX NEHEPaTOPOBE B CHMCTEME O4YM-
CTKW OAnNs ogHOro byHkepa cocTtaenaert oT 2 4o 8 wiyk. Cuctema

MOXET UMETL KakK py4yHOe, TaKk U aeToMaTudeckoe (AUCTaHUMOH-
HOE&) ynpasneHuWe.

lITHEBMOMMNYNbCHAaA TeEXHONOMNMA OYMCTKKM BHYTPEHHEeH No-
BEPXHOCTU TpybonpoeogoB. [laHHas TexXHONorna Moxer bbiTk
MCNOoNb3oBaHa ONA OYWCTKW BHYTPEHHWMX NOBepxHocTen Tpybo-

NPOBOOOB OT COMEBLIX, KApPODOHaTHLIX, W3BECTKOBLIX, YIONbHLIX,
UEMEHTHBIX W OPYTUX OTNOXEHWA PasnW4HOW TEEPOOCTH.
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Puc. 2. Cxema oumcTin Tpybonpoeona |
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OOWH U3 BapWaHTOB TeXHONOrMW, paspaboTaHHbIA QN8 oYuc-
Tk Tpybonpoeogoe avametpom 50 - 300 mm, OCHOBAH HA MC-
NONb30BaHKWKW NHeBMOreHeparopa guwameTtpom 40 mm WM ANKMHOW

39U MM. | IMTaHWE reHepaTopa NPoOUM3BOAMTCA Yepes r’MbKUIA WnaHr
C BHYTpEHHMM AuameTpom 4 - 6 MM oT BannoHa cxaTtoro Bo3ay-

Xa ¢ pasneHuem go 150 atm. lHeemoreHepatop cpabaTteiBaer

aBTOMaTUYeCKM Yepe3 1 - 2 cekyHObl W NPQTArMBAETCA BHYTPM
TpybonpoBoga ¢ NOMOLWLKD Tpocuka auameTpom 3 - 4 MM (cm.
puc. 2). [pakTryecknin ONbIT NoOKa3san, 4YTo ANA OMMCTKM Y4acTKa

Tpybonpoeoga anuHon 50 M Tpebosanack pabora nHeBMOreHe-
patopa B Te4edue 10 - 15 MuHyT npu gaeneHun eoagyxa 30-40

atm. Lna o4yuctrk 100 m Tpybonpoeoga pacxogoeanca oauH ban-

NOH CAHATONO BO30yx4d.

icnone3oeadue npeanoxeHHon NHEBMOWMNYNbCHOW TeXHO-

norum aAng o4ncTen Tpyb nokasano ee BLICOKYO 3thheKTUBHOCTS,

B i
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IKOHOMWYECKYD UenecoobpaszHOCTk, NPOCTOTY NPUMEHEHWS,
HaHHasa TexHonorMa bbina pekoMeHgoBaHa ana ovYMcTkM TpyD Ha

NpeanpuAaATUAX 3IHepPreTUYecKon NPOMBILLNEHHOCTH.
TexHonornAa NHEBMOMMNYNLCHOW OYMCTKM TennoobmeH-

HWUKOB. 3afaqa O4MCTKM TeENNOODMEeHHMKA PELUaaTCa C NOMOLLEHD
cCneuransHOro NHEBMOMMNYNLCHOMD FreHepaTopa, KOTOpbIM BhibD-

packiBaeT B TENNoobMeHHMK, 3anonHeHHLIW BOOOW, KpaTKoepe-
MEHHYH CTPYKD CHaToro Bo3ayxa. BHyTpu TennoobMmeHHMKa co-

3naeTcA yoapHasa BONHa, KoTopas pacnpocTpaHAeTCH B MWIAKO-
CTH W paspywaeTt oTnoxeHWa. KoNnW4ecTBO TOYEK Noda|u BO3OyLL-

HbIX CTPYMW, MX OpPUEHTaUWA W NPOOOMKMTENEHOCTE Npouecca ob-

paboTkKM onpenenalnTCA ONbBITHEIM NyTem B 33BMCUMOCTH OT KOH-
purypaumu TennoobMeHHWKa W NPOYHOCTHBIX XapakTepucTUK
OTNOXEHWN.

LNnA OYWCTKM OTNOMEHWMA TONWWHOW 2-5 MM B MeXTpybHOM
npocTpaHcTea TennoobmeHHuka 800-THIN, nokaszaHHoro Ha puc. 3,

MCcnonb3oBanuce 9 natpyokoe auametpom 20 MM, NpUBaAPEHHBIX
K Kopnycy TennoobmedHuka. Yepes kaxaeld natpybok npousso-

“annocek 120-150 BbIXNONOE NHeEMOreHepatopa ¢ obbemMom Ha-
KONWTENLHOW Kamepbl 1 gM® NpW Ha4YansHOM AaBneHWn BO3OyXa

ao 20 arm. lNpouecc o4MCTEM TennoobMeHHWKa 3aHAN 2 4aca.
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Puc. 3. Cxema nHeBMoOMMNYNLCHOW OYUCTKW MeXTpyBHoro
npocTpaHcTea TennoobmenHuka 800-THI (TOCT 15122-69).

1 - Kopnyc Tenno0bMeHHWKS; 2 - NTHEBMOWMNYNbLCHLIM reHepaTop
[ - 171007 3 — natpybok /47 4 - lUApOBOW BEHTUINE, 5 - NOJaYa Boagyxa

TexHonorMAa NHEBMOMMNYNLCHOW OYUCTKM OTONMUTENLHbIX
CHUCTEM NPOMBLILLNEHHbLIX U DLITOBLIX nomewexnnn. OTnoxe-

HUA BHYTPW OTONMUTENBHLIX NPWBOPOB K cCoeOWHUTENBHBLIX TpyBo-
NPOBOOOB pPaspylLaTCa yaapHO-BONHOBOW CMCTEMOW, CO3naBa-
EMOW B MWAKOCTU, NPOTEKAKLWEN BHYTPW O4YULLAEMON OTONUTENb-

HOW CUCTEMbLI, M YOANAKTCA 3TOW Me MUOKOoCTe. [na opraHmaa-
LMK CUCTEME! YOAPHBIX BONH BHYTPW AWOKOCTW UCNONb3yeTCA BO3-
AeUCTBMEe MMNYNbCAa CHATOrNo BO3OyXa.

[ lpMMeEp NpUMEHEHWA TEXHOMNOMMKM OYWUCTKM NOKasaH Ha puc. 4.
Ma CTOAKE TPEXITaXHOIo0 aaMHWHWUCTPATUBHOMD 30aHWA CMOHTHMPO-

BaHbLI 0 OTONUTENLHEIX Npubopoe M-142. MNogada Boakl ocyLWEecTs-

NAETCH CBEpXy. BuayaneHoe obcnegoeaHWe nokasano, 4To nepen
NpoO4MCTKOW B Tpybonpoeode CTOAKA MMENOTCH TBEpObIe OTNoMe-
HWA cConev W OKWCNOB Xenes3a, HepaBHOMEpPHO pacnpegeneHHbIE

no gnuHe W NepekpbliBakolwlmne ceverune Tpybdel go 70 %. Cekuun oTo-
NMUTENBHBIX NPUBOPOE B HUM¥HEW YacTu BblNKM NONHOCTLID 3abUTh

YepHOM MNooDpasHOM Maccol ¢ TBEpALIMK BKITHYEHWAMMK pasme-
pamMu 1 - 1,5 MMm. B BepxHen 4acTl Ha BHYTPEHHEeR NoBepXHOCTH

ObInu 0bHapyxeHs!l Bonee NNOTHLIE OTNOXEHWA TONWMWHON 2 - 3 MM
B BMAe nNacToobpa3HoW macckl YepHO-KOpUYHEBOrD LBeTa.

BHa4Yane nNpoW3BoaMnack o4McTKa ctoaka. Cwatelil Boaayx
nofasancs 0T cTaHAapTHbIX 40-NMTPOEBIX BanNNOHOB ¢ Ha4vYanb-

HelMm gaeneHnem 130 - 140 atm. [pK NOCTOAHHOM NPOTOKE BOObI
DbINO NPOM3BEAEHD HECKOMNLKO BLICTPENOB B CTOAK C HAYanbHLIM
AaeneHvemM B NHEEMOMMNYNeECHOM redepaTtope 50 - 60 atm. Oc-

HOBHaA Macca OTNoXeHWW BelBogunace NpoTOYHOW BOOOK B BUOe
MENKOOWCNEPCHOro wnuda YepHoro UeeTa ¢ pasMmepamu 4acTul

L

- TEXHOnorusa

nopagka 0,1 mmM. Mamepe-
HWUA pacxoga CNWUBHOH
BOAOEI NOKa3anwu, 4To pac-

X004 BOAbLlI Yepes CTofAK
nocne NpoYMcTEN YBenu-

4yunca B 4,5 pasa.
LANA OYWCTKKW OTOMM-

TenbHbIX NpUbopos We-
NoONbL30BanMce NHEBMOre-
HepaTopbl, KOTOpPLIE YCTa-
HAaBNUBANWChE HA MECTO

CHATBLIX 3arnyleK B OTO-
NMUTENEHBIX nNpubopax.

FeXum O4YWMCTKW BKNHYADN
N0 5 BLICTPENOB B KaX-
ObIW OTONMUTENbLHLIA NPK-

Dop ¢ gaeneHMemM BoO3Oy-

¥xa 30 - 60 atm. lMocne
3TOr0 NHEBMOMMNYINbLC-
HbIl reHepaTop oTcoenu-
HANCA W BWU3yankHO oue-
HUBANOCh KavYecTBO OudK-

CTKW. BHYTPEeHHWE Nonoc-
TV paguMaTopa Dbk Npak-

TUHECKW YUCTRIE. I'If:-ﬂnﬂ
NPOMUCTEX HA OTONUTENL-

HeiX Nnpubopax ycTaHae-
NUBanNUck WTAaTHLIE 3ar-

NYLWKKW 1 cUCTEMa NPUEO-
avnack B pabodee coctorHue. Nogadya Bogsl Nog gaeneHwemM oo
D artMm nokasana, YTo UenoCTHOCTb CMCTEMLl W FepMETUYHOCTL
BCEX CTBHIKOB HE HapylUeHa.

[lHeBMOMMNYNBECHAaA cUCTEMa 0DAYBKU KOHBEKTUBHLIX MO-
BEPXHOCTEMW KOTENbHBLIX arperatoB. AKTyanbHOCTe pas3paboTku

HOBOrO CpeacTeBa OYMMCTKWM ONA KOTenbHBIX arperatoe Bbina Bbi3-
BaHa, npexae scero, DonbWWmMK abcontTHEIMK 3HAYEHMAMMK NO-
TeéPb 38 CYET CHWXEHWA MOLUHOCTW KOTNOB, a8 TAKKe OOpPOroBu3a-

HOW W HEQOCTAaTOYHOW 3(hMEeKTUBHOCTLIO CYLLECTBYOLWMX CpencTe
OYMCTKWM. UCHOBHBIM NPEMMYLLIECTBOM NHEBMOWMNYNLCHBLIX YCT-

POWMCTE, NO3BONAKOWWM WCNONL30BaTE WX HA KOTENbHEIX arpera-
Tax, ABNAETCA BO3MOXHOCTb CO303aHWA BhICOKOIMMEKTUBHEIX,

De3onacHbIX, OUCTAHUMOHHO YNpaensemMblX CUCTEM OYMCTKM.
[ lHeemoumnynecHasa cuctema obayekw CMO-1 yctanHosneHa

Ha Hoeocubupckown TOU-3 v npegHazHadeHa gna npodunakTu-
HECKOW ONMCTKM TPYDHBIX NakeToB 3KOHOMaW3epa KoTnoarpera-

Ta bR3-320 OT HenNpo4HelX cnabocBA3aHHbIX 30MNBHBIX OTROMXEe-
HUW B 30He Temnepartyp rasoe meHee 7000 C. Pabouynin pexum

YCTPOWCTBA - ANWTENbHLIM C MHTEpPBanamMu BKMKOYEHWA oBayBKY
No YCTAHOBNEHHOMY TeXHonorM4yeckomy rpacduky obayesku. Brnio-

YeHWe YCTPOWCTBA - BPY4YHYK, MaWWHMCTOM KOTNOarperara 4e-
pe3 yCTaHOBNEeHHbIE MHTepBansl BpemMeHd. OueHKa peaynLTaTtos

DﬂﬁﬂTbl M KOPppekTHUpPOBEQ PEXWMOB {]EEGTIJI CHUCTEMBl BRINOIMHA-
ertca MawuHucToMm kKotna. OcobeHHOCTEH CUCTEMBI ABNAETCH

npuMMeHeHWe DLICTPOOEWNCTEYIOWMX NHEBMOWMNYNLCHEIX reHepa-
TOPOB, KOTOpPBIE NO3BONAKOT CO30aBaTk yAapHbie BOMHbIL. 3HAYM-
TensHoe NoBblWeHWe 3MPPEeKTUBHOCTH OYWCTKW O0OCTWUraeTcA 3a-

CYET OpraHM3aunu 3annoBoro AeNCTBMA MMNYNBCHEIX reHepaTo-
pos. Cuctema CI10O-1 nosBonser NonHOCTLH aBTOMaTU3MPOBAaTE

Nnpodecc O4YMCTRK, d NCNONB30BaHWEe BO3OYXa, Kak F}EE'EI"'-IEI'EI dlEH-

Ta, AenaeT 3Ty cMcTeMy coBeplueHHO BezonacHol gna obopyno-
BaHWA W pabodero nepcoHana.

PaccMOTpeHHan NHeBMOMMNYNLCHAA cucTema odMcTrkM ClrO0-
1 nocTpoeHa Ha COBpeMeHHbIX AOCTHXeHMAX B oBnacTtu HecTta-
LIMOHAPHOW rasogUHaMMKN U N0 CBOMM XapakTepucTUKam He ume-

€T aHanoroB B mupe. [locne ycnewHoro saBeplueHUs UCneITa-
HUA AaHHoOW paspaboTku aHanoryHble cUcTeMel MoryT BuiTe pe-

ROMEHRAUBaHBl K TUPAAXWPOBAHWD Ha 3NEeKTPOCTaHUMAX Poccun
W 3a pybexom.

Fuc. 4. Cxema OMMCTEKM OTONUTENBHOM
CTOSRK3
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1. B. BEPEUAIMH, douenm, kaHO. mexH. HaykK,

M. A. YEKAHOB, acnupaHm, M. A. TUTOB, 3ae. kachedpol, kKaHO. MexXH. HaykK,

B nocnenHee Bpemsa MHTEHCHMEBHO paa;ﬁat‘immaamn:ﬂ TEXHO-
NorvKv, CBA3aHHLIE C MNONy4YeHMEM Hepa3sbeMHbIX coeAMHEHWN

NACTOBBIX Marepwanoe W Aetanen 3aknenkamu, be3 npeasapu-
TENLHOMO CBepneHWA OTEEPCTHMM B COSOWHASMBLIX NWUCTax pUCy-
Hok 1) [1-2]. Jlngupyowre noavuMK 3geck 3aHMMaKT Takue pas-

suThie cTpadbl kak CLUA, AHrnua, Nepmandua. CoeguHeHue nony-
YaeTCcA 3acdeT nnactudeckoro gedopMUpoBaHWA MaTepuana

nucTa, Npy 3TOM 3aKNenkn AENAKTCA OAHOBpEMEeHHO AeopMU-
DYIOLWWM 3NEMEHTOM ONA NONYyYeHWs OTBEPCTUA M COBOMHUTENb-

HbiM anemMeH TOM.

Takume cnocobbl
NO3BONAKT Nony-

YyaTk COedWMHEHWH
netanen M3 pasHo-
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N_B = cTanu ¢ anioMUHK-

M, KOMNOIMLULWMOH-

HLIX MaTepuanos C
Mertannamu) B cny-

Yyanx, Korga npume-
HEHWE CBapKW He-

Puc. 1. MNpouecc nony4YeHna coeauHEeHWA
NUCTOBLIX MaTtepwanos bes npegeapuTensEHOWN
NOAroTOBKW OTBEPCTHAM B NUCTaX

AONYCTUMO WMNKU HEBO3MOXHO.
[Mpu cbopke HepedopMUpyEMbIMIK 3aKknenkamu, B OTNU4YKeE

OT TPAaAWLUWOHHOW KNenkW, CoeguHeHne OCyLecTBNAETCA 3a OAWH

nepexon De3 NoAroTOBWTENbHBIX M OOBOOOYHLIX onepauui, 4To
NO3BONAET 3HAYUMTENBLHO NOBLICUTE NPOW3BOAUTENBHOCTE CDOpOY-
HbIX onepauui.

[ns nonyYeHus KavYecTBEeHHbIX COedWHEHWA BLICOKOW Npo4-
HOCTH W3 PasnnyHbIX MaTepuanos, a Takke ANA NOBLILWEHWA Npo-

M3BOAMTENBHOCTW W pacluupeHua obnacTth npUMeHeHWA npouec-
COB KMEenKkW NMUCTOBLIX AeTaneil npegnaraeTcA HOBad KOHCTPYK-

UWA 3aKnenku - HegedopMmupyemMmas 3aknenka [3).
[MpoeegeHsl UCcCnefoBaHWA CPaBHWTENbHOW NPOYHOCTH CO-

eqWUHEeHW, nony4YyaeMslx HegeopMupyemMbiMK 3aknenkamu. B

MCCNedoBaHMAX UCNoNbL3oBaNMChL HeaeopMHMpYEMbIE 3aKNENKK
Tpex BMaoe (puc. 2). npegnara-
eMan HepedopMupyemas 3ak-
nenka (cMm. puc. 2a) [3] »w gea
TWUNAa 32KNenok, BeINOMHEHHbLIX B
COOTBETCTBMK C napameTpamu,

npyeegeHHeiMM B natedTe CLUA
(cM. puc. 206, 2B) [1].

Fuc. £. Buael
HeOemopMUpYEMEIX 38KNENOK

BETU AnmI'TY, e. buuck

Kak nokazanw wccnegoBaHusA, NPoYHOCTE Nony4yaemMblXx Co-
edWHEHWA B OCHOBHOM 3aBWCMT OT CBOMCTB Martepuana 3aknen-
Kl W ee DopMbl.

Mpu Boibope matepuana HegedopMUpYEMORN 3aKnenku Benm

BblAEneHbl TPW OCHOBHBLIX NpeabAaBnAeMelx TpeboeaHuAa: yoap-
Haf BA3KOCTE He medee 30 [x/cm2; TBepOOCTL HE MeHee 35-37

HRCa: sanac nnactuyHocTH okono 40% [4]. AHanw3 nokasan,
4TO 3TUM TpeboBaHWAM YOOBNETBOPAKT cnegylowue cranu -

38XA, 40X, 30X, TexHONOrM4YecKkMe W aKcnnyaTauMoHHbIEe Xapak-
TEPUCTMKM KOTOPLIX NOKasaHel Ha guarpamme (puc. 3).

NMNacTHYHOCTE

TBepaocTL B
OTO¥WeHHOM COCTORHMWM |

MMnacTM4YHOCTL B

——

COCTOAHMM
OTHOWweHWe Npegena
NPpOYHOCTH K Npegeny
TEKY4YEeCTH

—— CTanNb J8XA e w= CraNbL 40X

Ctank J0XH3A

Puc. 3. 3xkcnnyaTaunoHHbIe K TEXHONOMMYEeCKWe XapakTepucTHMKX
peKoMeHayYeMbiX MAaTepWanoB 3axknenku

[Mpyn obpaboTke pes3ynsTatoB MCCNefoBaHWA NPOYHOCTK NO-
ny4aemMelx coeguHeHWW ANA Kaxgoro BMaoa Heged@opMupyemo-
ro anemeHTa Dbinyv Nony4YeHsl annpokcuMKUpylolluve 3aBMCUMOC-
™M M3MEHEeHWA NPOYHOCTH COBOWHEHWA B 3aBMCMMOCTK OT OTHO-
LIeHWA TBEpPAOCTW K npegeny TekKydYecTu marepuana 3aknenku

([pUC. 4).
3 rpachbmkoB cnegyeT, YTo Hanbonblwy NPOYHOCTE U TEXHO-
NorMYHOCTL coegwHeHus obecnedynBaeT gWanasoH TBEpaoCcTM

Hepgecdopmupyemoln 3aknenkn-440... 480 HY. CpaBHUTENbHLIW
aHanua coeauHeHW, NoNyYeHHBIX C MCnonL30BaHuemM Hegedop-

MUPYEMbIX 3aKMenok, nokasan, 4To coeawHeHwa obnapgawT Do-
nee BLICOKOW NPOYHOCTBID W HAOEXHOCTEH, YeM COBdWHEHWA,

nony4aemeie TPagMUWOHHOW KNenkon [5] U TOYeYHOW CBaPKOMW.
Cnegyer oTMETUTL, YTO COEBOMHEHMA, NONyYeHHble npeanarae-

T e S R R BB | 4G
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Fuc. 4. [ lpodHOCTL Ha Cpe3 nony4yaemblx coeMHeHHH
B 33BMCMMOCTH OT CEOMCTE MaTtepuana 3aknenku:

1 - npeanaraeman HegedopMUPYEMan 3aKNenKka:
2 - 3aknenka no natexTy CLUA

MbIMW HegedopMHMpyeMbIMA 3aKknenkami [3], umewnT Ha 20-30%
BbilWe NMPOYHOCTE B CPpaBHEHWM C COoedWHEeHWAMM, NonyYeHHbLIMM
NpW NOMOLLK 3aKNenok, BelnonHeHHsIX nNo nateHTy CLUA [1] (cm.
puc. 4).

TexHonorM4eckM npouecc KNnenkM ¢ MCNnonk3oBaHWeM Heae-
POPMUPYEMEIX 33KNEeN0oK MOXET OCYLUEeCTBNATLCA Ha npeccax, a

TaK e C NOMOLLBI YOapHOro NHEBMATUYECKOIo MHCTRYMEHTa MITK
paapaboTaHHOro MMNYNBECHOMO ycTporcTea (puc. 5) Ha Base MoH-

B | R

A
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Fuc. 5. MiMnynecHoe, NnepeHocHoe YCTPOUCTEO

ONsA NoONy4YeHWs CoeOUHEHWI
HeaedopMUpyeMBIMK 3aKnenkamy
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fipobaembl 00pabOTKH NAGCTMACC pe3aHHEM

B HacTtofAwee BpemMsa NNacTtMacckl NOMyYunu WUpokoe pac-

NPOCTPaHEHWE NPWU W3rOTOBMNEHWKM pasnnYHbIX Oetaner mMallvH.
K WX OOCTOWHCTBAM ChneayeT OTHeCTW HebonblY NNOTHOCTE,
YOOBNETBOPHUTENBHYIO NPOYHOCTL, BBICOKME SHTURPHUKLMOHHBIE,
WyMO- 1 BUDpONOrnowarniMe CBOMCTBA, BbICOKYH) aHTHUKOPPO-
AMOHHYHD CTOMKOCTE, HeDONbLUYKD TPYOOEMKOCTE W3roTOBNEHWA

Oetanen M3 HKWX, a TaKke BbICOKME OAN3aNeKTpu4ecke CBOWCTEA.
UJHFI‘DHD MLNONe3YHITCH NNacTMacckl NpUM MaroTosneHW nNoa-

LUMIMHWMEOB CRONBAEHKMA, E}fﬁ"-lElTbiH M HMEeDBAYHBIX KONeCc, pagduo- K
MarHMTONPO3paYHblX KOPNYCOB, BBICOKOBONbLTHLIX W30ONATOPOB W

ap. V3 TepMopeakTUBEHLIX KOMMNO3WLMWOHHBLIX nNnacTtMace Hawbo-

Jiec Haclo WUNOTNe3yOTLA TEeRCTONWT, CTEKNOTEKCTONWUT, OpraHo-
NMNAacTruEn, CTeknonnacTuEkM U CTeKNOBONOKHWUTHI.

[Mpouecc pe3aHMA NnacTMacc BO MHOMoOM oTnuyaerca ot ob-
paboTkM METannoB M 3aBUCAT OT BMAA HaMONMHWTENA W CBA3Y-
lOWero marepuwana, a Takke OT TEXHONOMMYeckoro npouecca mx
nony4eHms.

OCHOBHaA TPYAHOCTE NpyW MexaHndeckol obpaboTke opraHo-

JiabTUROE COCTOWMT B NonydYeHW BLICOKOTO KayvecTBa Dﬁ'[:IE]EID'-'
TAHHOW NOBEPXHOCTW. HebonblwoW MoAYNL YNPYrocTH NpyM pac-

TAXEHWMW W BBICOKOE OTHOCWUTENnbHOe yanWuHEeHWe NpWu pa3spbiBe
OpraHW4ecKoro BoNoKHa NPUBOAAT K pasnoxmadveaHuio obpabo-

TaHHOW NOBEPXHOCTH WM NOABNEHWK 3agupoB. Npouecc ToYeHWA
OpraHonnacTuka peayamv u3 BeiCTpopexyLMX cTaneln u Teep-

AOblX cnnaesoB DbIN MccnenoBaHd B JIeHWHrpagckoM MexaHwdec-
KOM MHCTUTYTe [3]. Obpa3usl AnNA WCneITaHWA NpeacTasnany co-
00N opraHonnacTukoBble obonodky 0120 MM, nony4yeHHble ne-

PEKPECTHOM KOCOCNOWHOW HaMOTKOW BONOKHOM WK XryTom. B
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A. M. MAPKOB, npogbeccop, OoKmop mexH. Hayk,

E. b. BOHLAPbD, acnupanm, AnmI'TY um. U. U. Mon3syHoea, 2. BapHayn

pe3yneTate Obina onpefeneda onTuManbHas COBOKYNHOCTb reo-
METPUYECKUX NapamMeTpoB WHCTPYMEHTA, NonyYeHs amnupu4yec-
KMe 38BMCMMOCTW CTOMKOCTW Pe3loB, CBA3bIBaOWMWe Mexdy co-
DOW CKOpPOCTE pe3aHua, mybuHy pezadna U noga4y. 3asncUMoc-

TW Nony4YeHel ANA pesuoB U3 beicTpopexywen ctanu P12 u Teep-
Aoro cnnaea BRe. lakke nonydYeHbl aMNUpUYecKre 3aBMcUMoc-

TW WepoxoBaTtocTH obpaboTaHHOW NOBEPXHOCTH OT PEXWUMOR
peaaHuA. OgHako wccnegosaTten He OXBaTUnKu BHUMaHWeM apy-
[Me WMHCTPpYMEeHTanbHble MaTtepuansl, B TOM Yvcne anmaszel. Het

pekoMmeHjaunin no BLIDOPY pPeXMMOB pe3aHus, OCTanca Hewc-

CNEfOBaHHLIM BONPOC WU3HOCE PEXYLIErD MHCTPYMEHTA.
Hemetannuyeckue maTtepwansl Ha OCHOBE CTEKNOBOMNOKHA

0bnagawT 3HavYUTeNnbHbLIMM abpa3vBHeIMKM CBOWCTBAMK. [MoaTo-
MYy NpKU MmexadHuyeckon obpaboTke getanel U3 cTeknonnacTUKoR

NPOMCXOOQUT MHTEHCUMBHBIA M3HOC peXyLUMX WHCTPYMEHTOB, Bbi-
3blBAKOLWKWKA NOTEP TOYHOCTW pa3MepoB geTanu U yxyalweHue
4ncToTel 0bpaboTtaHHon noeepxHocTK. [JanHas npobnema cylue-

cTByeT Ha buMckom MR «AnTuk» npw obpaboTke ToYeHuem
CTEKNONNACTUKOBLIX TPYD nonyYeHHbIX KOCOCNOWHOW Npoaocnb-

HO-NoNepe4yHon HamoTKoW MOKpbiM cnocobom. OBpabotka npo-

N3BOOWTCA Ha TOKapHBIX CTaHKax TBEpOOoCnNaBHbIM WHCTPYMEH-
ToM BK3M c yeenuyeHHsIMK1 3agHumK yrnamu. Obpabotka crek-
NoNNacTyuka OCNOXMHAETCA HEBO3MOXHOCTLID npumMeHeHna COX
13-38 €ro rMrpocKoOnNUYHOCTH.,

[lpobrnema NOBLIWEHHONO W3HOCAa TBEPOOCNNAaBHOMO WHCTPY-

MEHTA BO3HMKaET W nNpu obpabotke getanei Tuna Tpyb K3 Ham-
Donee pacnpocTpaHeHHoro creknosonokHuta Alr-4C (FOCT

10087-62). Hetane obpabateiBanack pe3auomM C NNAcTUHKOW K3




TEXHONOrua

Teepgoro cnnaea BKZ, CToOWMKOCTE pe3uUoB OKasanacb HegocTa-
TOMHOW (1-2 petanwn). KpoMe TOro, Ha NoBepxHOCTU AeTani MHOT-

Na BO3HWKaANW TPELWWHLI W OTCNoeHus, 4To 0BbLACHAETCA cpas-
HUTENEHO BonbLLUIMM CEEMOM MaTtepuana W HeBLICOKOW MeCcTKOC-

ThH OeTanuy B 30He pe3anns. [oatomy aeTopamu (1] npeanoxe-
HO BecTW obpaboTKy CTEKNOBONOKHWTA CABOSHHBIMKW pe3uamMmu C
nnacTuHKkami M3 ACIIB. [lpu TakoW cxemMme XecTKOCTe AeTtand B

J0He Pe3aHWA 3HaYMTENBEHO YBENWYWBAETCA, YTO NMONOXMWUTENBHO
CKazblBAETCA Ha pasMepHOW TOYHOCTW AgeTtanu. HecmoTpa Ha

CPaBHUTENBHO BLICOKYK) CTOMMOCTL peauoe u3 ACITIE, bonblwas
pasMeDHas CTOWMKOCTL BNOMHEe onpasBabiBAET WX MPUMEHEHME,

[lpw 3Tom 3a c4eT obpaboTk B OOWMH NPOXo4 NPOM3BOAWTENb-
HOCTb Tpyda nosbiwaerca B 1,5-2 pasa. Ho B gaHHow pabore

TalKe HeT pekoMeHgauui no eelbopy PeXMMOB pe3aHWA CTeKNo-

BONOKHUTA.
BonbliMe TpyOHOCTW NpW MexaHudeckon obpaboTke Bbi3bl-

BAKOT NAACTUYECKWe MaTepwuans! TUNa CTeKNOTeKCToNWTa. Kak W

npv obpaboTKe CTEKNONNACTUKOE NPOMCXOAWT MHTEHCUBHBIW W3-
HOC PEeXYLUX MHCTPYMEHTOR, NOTepsA TOYHOCTW pa3MepoB AeTa-

nw, yxyaweHwe yucTtoTel 0bpaboTaHHoOW NnoeepxHOCTH. B paboTte

_ L OBPABOTKA METANNOB

F

MACE HE OXBa4YeHbl anMa3sHble MHCTPYMEHTLI, HE NPOBOAMNKWCE
MCCnenoBaHusa No W3y4YeHW0 M3HOCAa pexyLero WHCTpYMeHTa, a

NEKOMEHOAUWW Mo reoMeTpUYeckuM napamerpam MHCTPYMEeHTa
CYLLECTBYIOT TOMBKO ANSA OTOENbHBIX MAapoK CTeKNOTEeKCTOoNWTA.

Takum obpazom, npobnema NoBLILLEHHOTO W3HOCE PEeXYLLEro
MHCTPYMEHTA CyLUecTBYEeT ONA MHOMX BWAOB NNacTMacc Ha OC-

HOBE CcTeknoeonokHa. [Ins oTaenbHeIX BUOOB NNacTMacc cylle-
CTBYIOT peKkoMeHaauMw no Bbibopy reoMeTpU4ecKkMx NapameTpoB
MHCTDYMEHTa W PEXMMOB pesaHus, HO BCe OHW HOCAT MWL Yac-

THBIA XapakTtep, HeT 0DoDLWEeHHLIX OaHHLIX KU No BbIDOPY MapKu

pEXYLLEro MHCTpymeHTa. CylwecTBylne MmatemaTUYecke Mo-
Oeny AN\ pacdera CKOpPOCTW pe3aHWs, CTOMKOCTW MHCTpYMeHTa
W WepoxXoBaTocTH obpaboTaHHOW NOBEpPXHOCTH TaKKe NPUMEHU-

Mbl NWWE OANA OTAeNbHbIX Mapok nnactmacc. [lpakTH4ecku He
WUay4eHHbIM ocTaeTcs sonpoc obpaboTkm cTeknonnacTuka. B cea-

31 C 3TMM HeobxooMmel OanbHeWwWe WccnegoBaHWA Onsa BbIAB-
neHnsa 1 obobweHua pekoMeHgaUni no BeIboOpyY MHCTPYMEHTANb-

HOMD MartepuWana ¥ pexuMOB pe3aHus. Heobxoowmbl paboTbl NO

CO3NaHUI0 MaTemMaTHYecKnX Mogeneu dhopmoobpa3oBaHuA ae-
Tanen w3 NnacrMacc nNpM Mx MexaHudeckon obpaboTre.

[2] npyBeOeHEl AaHHble ONA onpefensHMa ONTUMansHOW MapKW

MHCTPYMEHTAaNLHOMO marepuana, reoMmeTpuyeckux napameTpos
DE3UOB W PEXUMOB pPe3aHWA NPW Hapy#HOM TOYEHWW HemeTarn-
NUYecKUx MaTepManoB Ha OCHOBE cTeknoTekcTonuTa. B pesyne-

TaTe MCcneaoBaHWin BeIABNEHO, YTO Havbonee W3HOCOCTOMKWUM

M3 TBEpObIX CNNaBoB NPW TOYEHWW CTEeKNOTeKCTONnWTa ABNAETCH
cnnae BKZ2. OnTumaneHble reoMeTpMyeckne napameTpel pesuos

onpegeneHsl OANA TodeHua cteknotekcrtonuta Cl w ana cTekno-
TekcTonuTa PH. BeiBegeHbl 3aBMCUMMOCTH Mex Yy OCHOBHLIMMW

TEXHOMOrMYEeCcKMMM NapameTpaMu NS pacyeTa CKOpPOCTH pesa-
HUS NPpW TONEHWM 3THX MaTtepuanoB. Ho uccnegoBaHWAMMK OCTa-

PecypcocbepexeHne ABNAETCA HACYLLHOW Npobnemon Mallu-
HocTpoeHuA. [1pu aToM Bea NoOOHATHA TEXHONOMMYECcKoro ypoBH#A

ero OCHOBHOW Ba3kl - NMUTENRHOMo NPOW3BOACTEA HEBO3MOXHO BO3-
DOOWTE NPOW3BOACTEE MAaLUKMH M MEXaHW3MOB Ha COBPEMEHHOM

MWUDOBOM YPOBHE.

OT obwero obkema npou3eoacTea 8 PoccHK 2aroTOBOK OKOMNO
45% NpuxoguTcH Ha YepHoe NUTee, 30% - Ha 3aroTOBKK U3 NpoKa-
Ta, NMOKOBOK W ropA4YMx WTAMNOBOK, OCTankHOe - Ha XonogHo-
LITAMNOBAHHBIE OSTany W CBapHbI® KOHCTPYKUMK, 8 KO3gpuLn-
8HT Mcnonk3oeaHWAa Mmetanna (KKMM) nuTeIX 3aroToBOK COCTABNA-
et 0,4+0,42, ua npokarta - 0,35+0,38, u3 nokoeok - 0,24+0,35 [1].

13 npvBeaeHHbIX UMdp ACHO, YTO NUTLE ABNAETCA Hanbonee
npeanoYTUTENEHBIM cnocoboM NonyyYeHWA TOYHLIX 3ar0TOBOK,

0CODEHHO CNOXHOW KOHMUrypauum.
Opnxako Bonewoe KoNWYecTBO AeTanein B MallWHOCTPOeHWA

M3roTaBNUBAaKT W3 NPOKaTa, NOKOBOK W FrOpAYeLlITaMnoBaHHbIX
3aroTOBOK W3-3a TOrMo, 4TO NUTOW MeTann npu rpaeuTauumoHHOW

Janveke B popMy M KpUCTannusauvu B HeW Nog aTMOCEepPHbLIM

nasneHvem, uMmerlwen bonee HWUaIKMEe MexaHW4Yeckume CBOWMCTEA
No CpaBHEHWIO C KOBaHBIM KM NPOKaTOM, a Takke gedexTsl B BUOe
MWKDOMNOP W pakoewH He obecneuyvBaeT B OTOENbHLIX CNyYanx

IKCNNyaTaunoHHble TpeboBaHWA WaOenui.
[lna pecypcocbepeeHWA B 3aroTOBUTENLHOM NPOW3BOACTEE

MallMHOCTPOEBHWMA HeobhXoOMMOo:

1. Moesiwate KMM nuTeIX 3aroToBOK NyTEM 3aMeHbl TEXHO-
NOrMK M3roTOBNEHMA MX B MeHee To4YHblX hopmax Ha Gonee Tou-
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HO HTOM, 2. Hosocubupck

Hele - No razupuumpyemsiM ¥ BeinnaensemsiMm mogensam ([M M
BM), nony4yeHHbie BakyyMm-nneHo4Hon dopmokon (BI1P), B Cy-
XMX CTONOYHBIX hopmax, a Tawke sameHon BM u [M, ocoberHO

B aBTOMODUNECTPOEeHUI,
2 MoBblLATE MEXaHWYECKWE CBOWMCTBa NWUTOMD metanna go
YPOBHA MOKOBOK W NpoOKarta, ¢ O0HOBPEMEHHbLIM YyMEHbLUEHWEM

3a cJyeT atoro Ha 20-30% TOoNWWHB! CTEHOK NWTBIX getaneu M

CHUXEHWA WX Beca.
3. 3aMeHATe 3aroToOBKWM M3 NpoKaTa, NMOKOBOK W LWITAMNOBOK
Ha NWTbE C COXpaHeHWeMm MexXaHWYeCKWxX CBOWCTBE meTanna w

TOMWKWH CTEHOK rOTOBLIX OdeTanew, T. K. TakoW nepeeod, Hanpwu-
MEp Ha NUTbLE Mo BhiNNasnseMeiM Mogenam (aadHsie HAWMI, r.

MxeBcK) NO3BONAET NONy4YuTh Ha 1 T OTNMBOK 3KOHOMWKO 1,7 T
npokaTta, cHuxeHue Ha 1070 Hopmo-4acoe No MexaHW4ecKou
o6paboTke, CIKOHOMUTE 25 ThiC. pyD. (JKOHOMUYECKUA DeKT

DyAeT CYLWEeCTBEHHO BbilUe NPW MCNONbL30BaHWK rasmduuupye-

MBIX NEHOMNONMMCTUPONOBLIX MOOENen ).
PacyeT NokasbiBaeT, YTO YacTU4YHas peanusauusa TONbKO

TpeTeero nyHKTa gaxe Ha 50% gaert rogoByo 3KOHOMWMK OKO-

no 70 mnpa. pyb.
[lpw aTom oTnagaer HeobxoaUMMOCTe BOCCTAHOBNEHWA Napka

Ky3aHeyHo-npeccoeoro obopynoBaHua, KOTopsikn ¢ 18986 . coKpa-
Tunca Ha 70%, W ynpolwaeTcA BONPOC BO3POXAEHWA CTaHKOCT-

DOEHWA WM3-3a coKpaweHMa obtema paboT no mexobpaboTke.
B paHee onyBnMKoBaHHbIX Matepuanax nokasaHa BO3MOX-

HOCTE MOMNYyY4eHWA OTINMBOK, B TOM YWCNEe TOHKOCTEHHBIX (1 MM W




MeHee), B HEMeTannu4eckux dopmMax co CBOWCTBAMMWM NUTOrO

METanna, HanpumMmep, CTanv Ha YPOBHE NOKOBOK M NpOKaTa, Yero
yOanock OOCTUYE WMCMONB30BAHMEM HOBOro cnocoba NUTeR Bbl-

xumaHuvem nog gaeneduem (J1IBKL), cosganHHoro B Bo3rnaegnse-
MO aBTopom nabopatopud MUIUKO-TEXHWUYECKWX npobnem

CTANBHOM NUTeA MIHCTUTYTA npuknagHon ouaukm (WMINP, r. Ho-
pocbupck) B 80-90 rogax npownoro cronetva [2,3] U xapakte-
PU3YIOLLIErocs:

- MTPUMEHEeHWEM 0DNWUOBAHHOW KBapLUEBLIM NecKkoM Kamepsbl
BbIMUMaHWA, pacnonoXeHHoOW COOCHO Nogd NUTerHoWn opMoi,

- TpUMEHEHWMEM ODNWUOBAHHOW NPOMEXYTOYHOW MNWTHI C

NMATHWKOBLIM X040M, YCTAHOBNEHHOW B NMONOBHOW 4YacTH KaMephb;
- BbKMMaHWeM pacnnaBa B WMHTEepBane Kpuctannuaauuu ua

KamMepsl B (pOpMY Yepes NMTHUKOBBIW X00 NPOMEXYTONHOW NNWUTLI;
- KpUCcTannu3auWen pacnnaea B cpopMe noa gasneHuem.

PaapaboTaHHble TeXHWYeCcKWe peleHns No NUTENHON OCHAaC-
TKe (0DNWUOBAHHOWM KaMepe W NpOoMexyTOdHOM nnuTe) obecne-

YWNKW HaOeXHOCTe W NpurogHocTe cnocoba JIBK B ycnoBuax
CEPUAHONO NPOWM3BOACTBA, 8 MCNonk3yemele nNpuemel cnocoba -
nony4eHwe MexaHudyeckux CBOWCTE MeTanna OTNWBEOK, B T.4. B

HemeTannu4eckux hopmax, Ha YpOBHe NOKOBOK W npokata [3].

I1na pacwupeHusa obnacty npumenenns JIBKL, ¢ yyeTom no-
NOXWUTENBHBIX PE3YNETATOB 3KCNEPUMEHTOR NpoBefeHHbx B VTN
B 1980-87 ropax npy Mcnonk3oBaduy opM No BeINNaBnaeMbIM

MOZenam, No raznuuupyemMeiM NeHONONUCTEPONOBEIM MOOENAM
M CYXWX CTOMOYHBIX hopMm, BeINKM NpoBefeHbl UCCNenoBaHWe M

paspaboTaHbl TEXHONOMMKM CEPMMHONO NPOM3BOACTBA OeTanen
OTBETCTBEHHOro HadHavYeHus «Kpeilwkar» v «[QHO nepeaHeen, 13-

roTaBnvBaemMelx M3 npokara. (4]

[ lpy WaroToeneHuk getanen «KpeilWka» W3 npokaTa cranu 45,
ol MexaHn4yeckoW obpaboTKoW BhINONHANOCE bonee 40 TexHO-
norw4eckux onepauvi M nepexodoe npv obllen TPYoOEeMKOCTH

2 6 HOpmoOdacoe 1 KKIM - 0,38,
Cnocob JIBKL obecnevynBaer MexaHW4Yeckue CBOMCTBAa NWUTO-

ro MEetanna Ha ypoBHe npokarta [3], a AgnA nony4YeHWa OTNMBKW C
TOMHBIMW paaMepamMv 1 MUHUManeHOW MexaHu4yeckol obpaboT-

KOW MCNONL30BaHLI KeEpaMWYeCKne II.'.|:I-I:|I|:|II'I.|'II:-Ir NnorfyHYeHRele Mo BbIl-
NnagnAeMbiM MOOSITHM.

Beinnaenaemeie MOQenW W Kepamuvyeckue opMel MaroTae-
NUBAnNKW No AoroBopy No CepuiHON TEXHONOMMK B NPOM3BOACTEBEH-

HBIX YCNOBMAX UexXa TOYHOro nuteA Hoeocubupckoro aBMaulMoH-
HOMo 3aeoda, Y7o No3BONWNO NPOBEPUTE NPUrogHOCTE CEPUHHOW

TEXHONOrNMKU WM3roToBNEeHWA opmM Ans nonyYeHna oTNUBOK METO-
pom NNBKL, a obpaboTky TEXHONOMMW NUTER M M3ArOTOBRMEHWA ONbLIT-

HOW NapTuu Ha yctaHoeke JIBO-Z B NnpoM3BOACTBEHHBIX YCNOBK-
ax Kl id,

Micxooa na TpeboBaHWi Yeptexa getanu no gonyckam pas-
MEPOB WM YWUCTOTE NOBEPXHOCTW Bblna cnpoekTUpoBaHa OTNMBKA
¢ MUHMMAanNbLHOW MexaHu4eckown obpaboTkon, BeC OTNMBEW - 3,1

Kr, BeC rotoBow getanu - 2,66 kr, KVIM - 0,86 emecTto 0,38 npw
W3roTOBNEHWKM M3 NpoKarta.

BuinnaenaemMelie Mogenn cooupany B Onok no 4 WT. Ha 1 cTo-

AK, W3roTaenueany Kepamuyeckyo hopmy No W3BECTHOW TEXHO-
NOrMK, yCTaHaenWBanv ee B KOHTEWHEp NWUTEHRHOW YCTAHOBKW

NBO-2 npy Temnepatype He Bhiwe 300°C 3anvBOYHOW BOPOHKOI

BHWM3, NPOM3BOAWNK BbiXMMaHWe cTann B hopMy B MHTEpBane
KpUCTannM3auuK ¥ BelgepxuBanu nocne sanonHeHua dopmel noo

nagneduemM 4,5+5 artm. [lo NONHOro 3areepaoesaHus OTNUMBOK.

EEITEEFJ',I]'EEI..IJHE' OTNUEBKKN W3BNeKanu M3 I'[DHTEE-TTH'E'[]E M Npouecc
NOBTODHATIA.

OTNWBKKW OTPE3anu OT KyCcTa, NPOM3BOOMINW OYUCTKY, KOHTPONk

paamMepoB W YWCTOTLI NoBepxHoCcTH. [OTOBLIE OTNMBKKM COOTBET-
CTEOBaNW TpeboBaHMAM YepTexa No KOHTPoONUpyeMsIM napamer-

pam, YTO rOBOPWUT O NOMHOW NPWUIOOHOCTW CEePUHOM TEeXHOMNOrMK
M3rOTOBNEHWA KepamMu4eckux hopmM No BoiNNaBnaeMbiM Moae-

nam ana nuTeA cnocobom JIBKL.

OnbiTHas NAapTHUA OTNWBOK B KonudvecTee 20U WT., M3aroToOBNeH-
Haa cnocobom JIBKL, beina ucnbiTaHa Ha repMeTUYHOCTE OaB-
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NeHWeMm CHaToro Bo3gyxa o artM. U Ha NpoYHOCTE r’MapaBnuyec-
KM gasneduem 230 kricm<, -

[0 pesyneTatam WCNLITAHWIA BCE OTNMBKW NMPU3HaHB! TOOHbI-
MW, 8 CO3NaHHBIN TEXHONOMMYECKWA NPoUece NUTEAR CNOXHLIX No

reoMeTpuK ctaneHelXx «Kpeilwek» cnocobom JIBKI B chopmax no

BbINNaBNAeMbIM MOAENAM PEKOMEHAOBAH ANS CEPUIRHOMD Npo-
M3BOOCTEA.
3ameHa 3aroToBkM getanu «Kpbllka» w3 nNpokata Ha nNuTee

NO3BONWNAa CHW3AWTL B 2,9 pa3a TpyaoeMKOCTE ee MeXaHM4YecKon
obpaboTKK, B 2,/ pa3za noBbicMTe KM, B 1,44 pasa CHU3WUTL ce-

BecTOMMOCTL W3rOTOBNEHWA OeTarnw. .
AHaNoOrM4HaA TeXHONONMA NMTEA TOYHBIX 3aroTOBOK C MCNOMNb-

aoeaHuemM cnocoba INBKL B obonovkoBbix kepamudeckux dop-

Max bbina nosgHee paspabotaHa YepHoseim H. M. ang WaroToe-
neHWA getanen asuartpadcnopra. (9]
[lpy MaroToeneHMn aetanen «HO nepenHee» W3 ropaYe-

[ITAaMNOBaHHOW 3aroToBky ctanu 40X mexaHwyeckon obpabor-
KOW BbIiNONHANOCE Donee 30 TexHONOrMYeckKkux onepauun 1 ne-
pexonoe npu obwen Tpygoemkoctk 0,8 Hopmovacoe, KM 0,3,
npw Bece getanu 1,7 K.

YUMTeIBAA HECNOMHYID reoMeTpuid getanu, bDeIno NpUHATO
pPELUeHWe WCMOoNBL30BaTE NPW 3aMeHe NPoKaTa Ha NUTLe Cnoco-

bom JIBKL cyxue cTonodHele chopmbl.
B KayecTee MdlieDlalld [‘,t]ﬂpl'u'l MCNONe30EBAall XAOKOCTeKONb-

HYy0 cmeck ¢ aobaekon 20% neineeMgHoro keapua. CTONOYHYHO
ChOopMy NOMELLANW B KOHTEWMHED NUTEeWHOKW ycTaHoBkW J1B-2.

B Kamepy BbKUMAaHWA, pacnonoXeHHy Nog nuTernHon dop-
MOW, 3anMBan CTank, BeINNaABNeHHYI0 B MHOVKUMOHHOW Ne4Yyu, U

nocrne nageHus TemnepaTtypesl pacnnasa Ao Hadana KpucTanmu-
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