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TaJUH.L AETOp paCCJl.f3TpUBaeT TeOpenJlH:'CKH€ OCHUHbl  JOP,"10ot5pa-
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TBep.nO->KH.D.KOM COCTOfllHIH, KlnTCT3J1JUna[nno no.n cnepXBLICOKJIM

Jl3BJ1eHHt"M lIonyqenne npo4>H.rIf>t'1 H3 pa\.'IJ.JJaBOh If r. .n.

BpOllIIopa paCClJ.IlT£H13 Ha llIHpOKHiI Kpyr 'iHT8TeJIeti. HHTept CYlO-

LUHXCSI np06.ileJl.f3MH TeXHltl<lI.
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o m1Te HOM Aene

I ,

JIIlTeHHOe npOH3BO.ll.CTBO, T. e. nO.'lyqeHlfe QJaCOHHblX
H3,'J,e.1lfH (OTJIlfBOK) 3aJIIIBKOH QJOPM }j{I1J1.KlfM MeTaJIJJOM,-

OJ1.lfH H3 J1.peBHeHllIIIX MeTOJIOB 06pa6oTKIf MeTa.'lJIOB. Y}j{e
B V TblCHqe.'le1HH D.O H. 3. B MeCCnOTaMlfH H ErnnTe cyme-
CTBOBa.'10 npOIl3BOD.CTBO BeCbM a pa3Ho06pa3HbiX I13J1.e.'lHH:
BoopY}j{eHHH, YKpalllelmii:, npeD.MeTOB D.OM anJHero 06HXO.ll.a
II T. J1..

CJIeD.yeT OTMeTHTb, qTO npHHLLHnlfaJlbHa51 cxeM a Tex-

HOJJOrIlqeCKOrO npOLLecca .'lIITbH npaKTlflJeCKII nOlJTH He 1f3-

MeHHJIaCb 3a 60.'lee qeM 70 BeKOB. CxeMa npeD.ycMBTpIl-
BaeT qeTblpe OCHOBHblX 3Tana. nepBbJii - BbIn.'laBKa Me-

TaJI.'lHqeCKOro CnJIaBa Tpe6yeMoro COCTaBa II neperpeB ero
D.O TeMnepaTypbI, 06eCnelJIIBalOmeH KaqeCTBeHHoe 3anO.'l-

HeHIIe QJOpM. 06blqHO TeMnepaTypa 3aJiHBKU MeTa.'l.'la B

QJOPMY He npeBbllllaeT 60JJee qeM Ha OJ1.HY mnylO TeMnepa-
TYPY nJIaBJIeHHH CnJIaBa. .D..'lH npIlrOTOB.'leHIIH .'lHTeHHblX
Cn.'laBOB npHMeHHloT caMble pa3Ho06pa3Hbie nelJlf: lllaXT-

HbIe, nJIaMeHHble, D.yroBble, IfHJ1.YKUIlOHHble. B nOCJIeJ1.Hee

BpeMH nOHBlfJlIlCb J1.a}j{e OnTHlJeCKlfe nelJH, neqIl I1HQJpa-
KpaCHoro HarpeBa H J1.p.

BTOpOH nan - I13rOTOBJ!eHIIe <P0PMbl, KOTopaH, eCTeCT-

BeHHO, J1.0.Jl}j{Ha B03MO}j{HO 60JIee TOlJHO COOTBeTCTBOBaTb

H3J1.eJIIIIO, H60 B npOTHBHOM C.'lYlJae cymecTBeHIIO B03pa-
CTalOT 3aTpaTbI TpY.ll.a Ha 06pa60TKY OT.'llfBOK. EhoT nan,
nO}j{aJIYi'I, HaIl60.'lee Ba}j{eH, H60 He06xoJ1.HMO yqIlTbIBaTb
oc06eHHOCTH nOBeJ1.eHI1H MeTa.'l.'la npIl 3anO.I]HeHIIII QJOP-
Mbl, KpIlCTaJJ.'lII3aUIIII H o X.'l a}j{J1.eH If II. L\,eJIO OC.'lO}j{HHeTCH

TeM, qTO pa3JIIIqHble MeTaJJJJbJ BeJ1.YT ce6H npH KpIlCTaJIJIIt-
3aUlfl1 no-pa3HOMY. OD.HH, KaK, HanpIlMep, CTaJIb, J1.alOT

ycaJ1.KY, .lI.pyme, KaK lJyrYH, Hao60pOT, paCllllfpHlOTCH. npH-
qeM BeJIIIlJl1Ha ycaJ1.KII 3aBIICHT OT MHO}j{eCTBa J1.pyrnx QJaK-
TOpOB, yqeCTb KOTOpbJC 3apaHee KpaHHe 3aTpYJ1.IIHTe.'lbHO;
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no:, IUMY npIlXO; lfTCH H3rDTOBJ1STTb OTJIlfBKII co 3HalJIITC.lIb-

IIbIMI1 npl1nYCKaMH Ha 06pa60TKY. JlHIllb B OTLI.e.1bHbIX el:Y-
lJ3STX npll 3IIa'IHTeJ1LlIOM YC. Q)KHeIIHH TeXHOc10rI!II MO}j{!!O

CBeCTH npHnYCKI1 K MHHf:P\1YMY, a B npeD.e.1e .Ll3)KC _no.1Y-
LJaTb D.eT3. H,He Tpe6Y101.llIIe LI.aJlblleHIllei1 06pa60nm.

v13roTOll.iIeHHe QJOPMbl npeLI.YCMaTplfBaeT, KaK  nf'eCnI :
npeLI.BapUTeJIbHOe C03D.alll1e MOLI.eJIIf, J3 pa3MerdX jWTOPOi1
\'lJTellbl oc06elIIIOCTH 3aTBCpLI.eBaHlfH I\I(>T JL1a, a KOHCT-

PYKUIl51 LI.OJI}j{Ha 06eCneLJIIBaTb JlerKOe I13BJle'lelme ee 113

(t)OPMbl. OLI.lIaKO H3rOTOBHTb MOLI.eJJh onpe.neJIeHHbIX pa3-

MepOB eLUe HeD.OCTaTO'lHO. HY}j{HO w3LI.aTb BOKpyr Hee LI.O-

CTaTOl.JHO orHeynopHYlo cpe1J.Y, tle- B3aHMOLI.eHCTBYIOLUYIO C

paCn.'laBJleHllblM MeT3JIJIOM H He pa3pYlllalOLUYIOCfI npH era

.lI.BII}j{eHIIIf.

K omeynopHoH cpeLI.e, OKpY}j{aIOLUeH MOLI.eJIb, npeLI.'b-
flB.'lHeTCH u.e.'lblH KOMnJleKC Tpe60BaHlfH. OHa LI.O.'l}j{Ha 6bITb

D.OCTaTOLJHO n.'laCTlfLJHOH, l.JT06bl TOl.JHO BocnpOIl3BeCTII TO-

norpaQJIIIo MOLI.e.'lII, He npIfJIIInaH K M3TeplfaJIY nOCJleLI.Heii;
ra30npOHlfuaeMOH, lJT06bI OTBOD.I1.'lIICb ra3bI, BblLI.eJIfIIOLUIIe-

CfI. npIl OX.'la}j{LI.eHIIH; a nOCJIe OX.'la}j{LI.eHIIfI OT.'lIIBKIf orHe-

ynopHaH cpeLI.a (Ha3bIBaeMafi l.JaCTO .'lHTCHHOii 3eM.'leii)
D.OJI}j{Ha .'lerKO II nO.'lHO OTLI.e.'lHTbCfI OT MeTaJI.'la.

Mbl ynoMflHY.'l1f JIHIllb 0 MHJIoii LI.O.'lII Tpe60BaHIIii K

3Tany H3rOTOB.'leHIIfI <pOpMbI. He Y.lI.I1BlfTeJIbHO, l.JTO pa3HO-
06pa3He HX nop01J.I1JIO H pa3H006pa3lfe TeXHOJIOrHlJeCI<HX

npIleMOB. HecMoTpfl Ha ':no, MO}j{HO BbILI.eJIlfTb LI.Be rpynnbI
MeTOLI.OB, OTJIHl.JaIOLUIIXCfI no CTeneHII nplf6JImKeHlfH pa3Me-
pOB If QJOPMbI OT.'lHBKH K COOTBeTCTBYIOLUHM I13l\1epeHIIflM
rOTOBoro I13.l1.eJIlffl. Cnoc06b1, rapaHTHpYlOllI.He 60Jlblllee (0-

OTBeTCTBHe, 'IaCTO Ha3bIBalOT cnoc06aMH TO'lHOrO J1HTbSl.
Ho TaKoe onpeLI.eJIeHIIe MO}j{HO npIlHHTb .'llflllb B nepBoM
npIl6JII1}j{eHI1I1, B LI.aJIbHeHllleM M bI ero YTOlJHIIM. 3LI.eCb
JIHlllb OTMeTHM, lJTO rpaHIIu.a Me}j{.lI.Y cnoc06aMIf TOLJHOrO

mITbfl II opLI.lfHapHbIMIf cnoc06aMIf D.OCTaTOl.JHO YC.'lOBH a.

nJI5I 3aBepIlleHHH KpaTKoro onIlcaHlfH npl1HUIInlfa.'lbHOii
cxeMLI JII1TbH OCTaeTCfI TOJIbKO ynoMHHYTb 0 3aKJIIO'lI1TeJIb-

HblX CTaLI.lf5lX TCXHOJIOrlfH, a I1MeHIIO 0 3aJIIIBKe MeTaJJ.'la

R QJOPMY, ero KpI1CTa.'l.'lH3aUIIII, OX.'la}j{D.eHIIH II I13BJJelJeHIfIf

rOToBoH OTJIIIBKIf 1f3 QJOPMbl.
Pa3H006pa3lfe nplfeMoB JIIITbH, C.'lO}j{IfBlllIlXCH 3a D.JIH-

Te.'1bHbIH nepHOD. pa3BlfTIIH TeXHO.'lOrIlIl, n03BOJIHeT nOJIY-
'laTb KaI{ npocTbIe MaCCOBble .lI.eTaJIIf, TaK If C.'lO}j{Hble Y3.'lbl

BeCOM OT D.eCflTbiX LI.o.'leii rpaMMa D.O OT.'lIIBOK, Bec KOTO-

pblX npeBLJIlJaeT 600 T. Ho BO Bcex CJIYl.JaHX OD.Ha H3 rJJaB-

.1
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HLIX npo6.'lCM - nOBblIllCI-lHe reoMeTplf'lccKojj TO'iliOCTiI OT-

JII1B1(H, 1150 HMeHIlO 3TO H3D.C)I{fILIil MeT03- CIIHJI,CII!I5I pac-
X01J.a r,ICTan.ila, 3TO Yi\1eHbIllaeT TpY,'I,OeMKocTL  H'XaiI!IlIC-
CKO(j 06pa60TKH, BblCB060}j{LI.aeT MeTa.1.10pe}j{Y1.llee 06oPY-
LI.OBaIIHe, GII1}j{aeT ce6eCTOII:\lOCTb npoLI.YKUHIl.

B npeD.CJIE' Bo061.lle B03MO}j{eH nepexoLI. OT BbmycKa mI-

TbIX 3arOTOBOK K BbmycKY JII1TbIX LI.eTa.1e{l, npl1rOD.Hblx D.v15i
I1CnO.1b30BaHIISl 6e3 noc.1eLI.YI01.lleH !\1eXaHIlLJCCIW{j 06pa-
60T!{ll.

CTpeMJIeHl1e MaKCHM3JIbHO nplf6JIII3I1Tb QJOPMY OTv1HB-

KH K QJOPMC rOTOBoro 1f3LI.eJIIf51 6bl.'l0 OCHOBHOH TeHLI.eHUIIe{1
TeXHOJIOrl111 Ha BceM npoTfI}j{eHI1H pa3BlfTH5I JIllTeHHoro
npOH3BOLI.CTBa 1, O.ll.HaKO II B lIallle BpeM5I 3TY 3aD.allY He.'lb-

3f1 ClJl1TaTb nO.'lHOCTblO pellleHlwii. nplflJIIHa B IfCKJIIO'III-

Te.'lbHOH C.'lO}j{HOCTII npoueCCOB KpHCTa.'lJII13auIlIl If <pop-
Mo06pa30BaHIISl, Ha XO.ll. KOTOpblX BJII151eT 3HalJI1TeJIbllOC

l.JIICJIO QJaKTopOB, lIaCTO C TPy.rrOM nO.ll.1J.aJOLUI1XCSl Yl.JeTY.
OCHOBHoe OTJIIIl.JHe TOl.JHOrO JIlfTbH OT pflLI.OBoro

- BbI-

COKafi reOMeTplfl.JeCKaH TOLJHOCTb 3aroToBOK. Ee xapaKTe-
PIl3YIOT pa3MepHafi TOl.JHOCTb, BblCOKoe Kal.JeCTBO nOBepx-
HOCTII, OTCYTCTBlfe npOCTpaHCTBeHHblX OTKJIOHeHlfH, TOll-

HOCTb KOHQJlfrypamfH. JlerKo nOKa3aTb, lJTO Bce lJeTblpC
napaMeTpa

- 06H3aTeJIbHbie KpIlTeplfIl TeXHO.'lOrlfIl.

HblHe B nOHHTHe «TO'IHoe .'lIITbe» LI.O.'l}j{eH 6LITb B.'lO-

}j{eH 60.'lee lllHpOKIIH CMbIC.'l: 3TO nOJIYlIeHlle OTJIIIBKH, HC

TOJIbKO npe.ll.eJIbHO 6.'lH3KOH K H3LI.eJIHlO, HO II C BblCOKlfM

ypOBHeM 3KCnJIyaTaulfoHHbiX CBoikTB MeTaJI.'la.
OOI\1HMO reOMeTpIlLJeCKOii TO'IHOCTII, oc060e BHIIMaHIIC

Y.ll.eJIHeTC5I l.JIlCTOTe nOBepXHOCTII. lllepoxoBaTocTb ee 3aBII-

CIIT OT cnoc06a 113rOTOBJIeHH5I MaTeplla.'lOB QJOPMbI, lJlfCTO-

Tbl nOBepXIWCTH MOLI.eJIeH npecc-<popM H LI.Pyrl1x QJaKTopOD.
KaK H3BeCTHO, Jl106ble HapYIlleHI1f1 Cn.'lOlllHOCTIf, oc06elIl-Io

HaLI.pe3b1,
- 3TO KOHueHTpaTopbl Hanpfl}j{eHI1H, IWTopbIe

cnoc06CTBYIOT 06pa30BaHHIO TpeLUlfH. Ha nOBepXHOCTII
JII1TbSl lIaCTO BblflB.'lfilOTCH CKon.'leIllIH HeMeTaJI.'lI1l1eCl{llX

BIWlOlIeHI1H KaK 3HLI.OreHHble, 06pa30BaBllllfeCfI B pe3y.'lb-
TaTe peaKUIIH, TaK H 3K30reHHbie - pe3YJIbTaT B3aIlMOJJC{I-
CTBIl51 pacnJ'1aB3 C M3TepHaJIOM QJOPMbl. HeMeTaJI.'llflleClmc
BK.'llOlJeHIIH - TaK}j{e aKTI1BHble KOlIueHTpaTopbl HanpHi!\C-
HHH. HarJl51D.1I0 LI.OKa3aTb nOLI.06HYIO pOJJb HeMeTaJI.'lIlLJC.

!t
r

I DepBbIe 06pa3l(bJ nHTbH, B TO I'IIIC.TIe n TO'IHoro, C flpH IeHeHHe\:
KallIeHHoro KOKII,lH (<jJOpMbI) MHOrOKpaTlWrO ynoTpe6.1eHIIH JJ:aTllpYIOT-
CD V Thl(,lIlj".1eTlle  !!O H. 3.
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CKHX BKJlIOLJE'HHH YLI.a.'lOCb JIHlllb HeLI.aBHO, KorLI.a B CCCP

Obl.'l pa3pa60TaH MeTOLI., HCnOJIb3Y101.llHH <pOTOynpyrocTb, -

'->4J<peKT H3MeHeHI151 OnTHLJeCKHX CBOHCTB :mOKCHJJ.HOH CMO-

JIbl, lIalIeCemlOH IIa 06pa3eu noLI. LI.eHCTBHeM IIarpY3KII.

06blLJHO lJHCTOTa nOBepXHOCTH TOLJHOJII1TblX 3arOTOBOK

COOTBE'TCTByeT 3-6. MY KJlaccy, npH'leM nOBepXHOCTHble LI.e-

<peKTLI (ra30Bble paKOBHHbI, Tpe1.llI1Hbl H T. n.) He YLJHTbl-
BaJOTC5I.

061.llenpI1H5ITa51 KJIaCCI1<pIJKaUHQ l\IeTOLI.OB TOLJHOrO

.'lI1Tb51 OTCYTCTByeT, KpOMe TOro, CY1.lleCTByeT MHoro pa3-
HOBI1LI.HOCTeH OLI.Horo 11 TOro me MeTO.ll.a, n03TOMY ueJIeCO-

06pa3HO K MeTOLI.aM TOLJHOra .'lI1Tb51 OTHeCTI1 TeXHOJIOrl1lJe-

CKl1e npoueCCbl, CTaB5I1.llHe CBoeH 3aLI.alJeH MaKCHMaJIbHOe

npH6.'lHmeHHe <pOpMbl OTJII1BKI1 K <POpMe LI.eTa.'l11 npH npe-
LI.E'.'lbHO BblCOKOM ypOBHe CBOHCTB MeTaJIJIa.

L\,.'l5I Y.ll.06CTBa 113JlOmeHI151 K.'laCCH<pI1KaUH5I MeTOLI.OB,

KOTopble cnoc06Hbl 06eCnelJHTb no.TlYlJeHHe TOlJHOJII1TLIX 3a-

rOTOBOK BblCOKoro KalJeCTBa, npeLI.CTaB.'leHa Ha pIlC. l.

He06xoLI.HMO lIo.ll.'lepKHYTb, lJTO <paKTopbl, B.'lH5IlOlllHe

Ha TOlJHOCTb OT.'lHBKI1, B 3HalJI1TeJIbHOH Mepe 3aBHC5IT OT

CneUI1<pHlJHOCTII MeTOLI.a. HanpHMep, npH OTJIHBKe B I{OI<H.'lb

H.'lH noLI. LI.aB.'leHHeM Ha pe3Y.'lbTaT HaH60JIee pe3Ko B.'lH5I-

lOT: TOLJHOCTb H3rOTOBJJeHHH <pOPMbI, nOCTOHHCTBO 3aLQHT-

Horo C.'lOH, TeMnepaTypa QJOPMbl, n.'lOTHOCTb conpHmeHHH,
nOCTOHHCTBO ycaD.KH H LI.p. npH JIHTbe no Bbm.'laB.'lHeMblM

MOD.eJIHM ynop D.e.'laeTCH (nOMIfMO, KOHelJHO, QJaKTopOR,
B.'lHHI01.llHX Ha COCTaB H Ka LJeCTBO MeTaJIJla) Ha MOJIeJIbHblCI
COCTaB, MaTepl1aJI KepaMIIlJeCKOrO nOKpbITH5I, TOlJlIOCTb H3-

rOTOBJIeHI1H npecc-<popM.
Cnoc06bl TOlJHOrO JIHTbH OHIIcaHbI B Jn1TepaType KparlHe

HepaBl-IOuellliO. no 3TOH npHlJHHe Mbl Hap5lD.Y C OnHCaHl1eM

HcnO.lb3yeMblx cnoc060B YLI.e.TlHM RHHMalIHe Ma.'lOH3BeCT-

HbIM, HO pa3BHBalOutHMCH, TaKHM, KaI{ 3JIeKTpOlllJIaKOBOe
JII1Tbe, KpI1CTaJIJIH3aUH5I noLI. CBepxBblCOKHM 1J.aB.'leHl1eM,
mHD.Ka51 lllTaMnOBKa 11 D.p., KOTopble, cTporo rOBOp5l, TPY.ll.-

HO OTHeCTI1 \{ c06cTBeHHo JII1TeHHOMY npOII3BoLI.CTRY.
OT.JeJIbHble MeTOLI.bI TOlJHOrO JIHTbH, YlJHTbIBa51 HX MHO-

ro06pa3He. He.Tlb351 paccMaTpIIBaTb H30JIHpOBamw, BHe

CBH3II C 061.llHMII TeHD.E'HUII5IMH MaIllHHoCTpoeHHH, JIIITeHHO-
ro npOIl3B01J.CTBa H D.ame 60JIee KpynHblMH CI1CTeMaMII, Ha-

np H Mep, MeTaJIJIYP rH5I-M eTa.'l.1]006pa 60TKa-3HepremKa,

n60 HaYLJHO-TeXHI1LJeCKHH nporpecc npH06peJI B HaIllY 3no-

xy HOBLIe KalJeCTBeHHbie lJepTbI. Tenepb He.'lb3H roBOpHTb
TOJIbKO 0 nporpecce TeXHI1KH HJJH OTD.e.'lbHOH OTpac.'lH Hay-
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