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BBEAEHUE

Hapsimy ¢ coBepiieHCTBOBaHHEM TPaJWIIMOHHON TEXHOJIOTUH O00pabOTKH
metayioB  gaBienneM (OMJ]) Ha ©Ga3e aBTOMaTH3alldd IPOU3BOJICTBA
OCYIIIECTBIISIETCS TIOWCK, Pa3BUTHE W COBEPIICHCTBOBaHWE HOBBIX METOJOB
00paboTKH.

JleTanu MaIvH, COOPYKEHUW W Jpyrue M3Melds COBPEMEHHOU TEXHUKH
W3TOTOBIISIIOTCA TIJIaBHBIM 00pa3oM W3 MeETaZIOB U UX CIUIaBOB Ha
MEeTALTyPTrUYeCKUX U MAIlTMHOCTPOUTENBHBIX 3aBOaX.

[IpumeHeHnue oOTAENbHBIX HOBBIX MeTonoB B OMJl B MaccoBom
MIPOM3BOJICTBE DKOHOMHUYECKH HelejaecooOpa3zHo. OIHAKO B YCIOBHSIX
MEJTKOCEPUIHOTO M €AMHUYHOTO TMPOU3BOJICTBA, KOTJA TPAAUIIMOHHBIE METOJIBI
OM]JI oka3biBatOTCs Helleaecoo0pa3HbIMU, JO0JISI 3aTpaT Ha TEXHOJIOTHYECKYIO
OCHACTKY B CTPYKType ce0eCTOMMOCTH U KalUTaJbHBIX BJIOXKEHUH HMeeT
MakcuMabHoe 3Hadenue u gocruraet 80...95%.

OCHOBHBIMH METOJAaMH H3TOTOBJIECHUS META/UIMYECKUX JeTajlel M HX
nonypabpukaToB SBISAIOTCS JHTHhe, 00paboOTKa MdaBieHWeM H oO0paboTKa
pe3aHueM.

Ocoboe MecTo 3aHMMaeT 00paboTka MeTaioB paBieHueM (OMJI),
3aKJTIOYAOIIAsACS B TIACTUYECKOM H3MEHEHMHM (DOPMBI MeTajlsla TOCPEICTBOM
ero neopMupoBaHus.

Jucuumnuna «CnenuanbHble BUABI OOPaOOTKH METAJIOB JaBJIEHHEM»
U3y4aeT TEeXHOJOTHYeCKHe IPOIECChl M YCTPOWCTBA JUIsl TPOU3BOJCTBA H
00pabOTKH U3/EIUN U3 YePHBIX U [IBETHBIX METAJIIOB.

Llenpro mucnMIuIMHBL sBIseTcsl (GopMuUpoBaHHe 0a30BBIX 3HAHUN 00
OCHOBaX TexHoJIorudeckux mnpoiieccoB OM/I, mpuMeHsIeMbIX TSl U3TOTOBIICHHUS
U3JIeJIUA U3 YePHBIX M I[BETHBIX METAJIOB U CIUIABOB Ha METAJUTYPTrUYECKHUX W
MaIIMHOCTPOUTEIBHBIX MPEATNPUSITHSIX.



1 OBPABOTKA METAJUIOB TABJIEHUEM

OOpaboTkoli  JaBleHHWEM Ha3bIBaeTCsl TEXHOJOTMYECKHH  Ipolecc
W3TOTOBJICHHS JleTalleil MyTeM IUIaCTUYEeCKOro Ae(OpMUPOBAaHUS HCXOJAHOTO
MeTaJlla MPUIOKEeHUEM YCHIINN WK Harpy3ok [2, 3].

[lon neiicTBueM yCWIInH, NPUIIOKEHHBIX K Je(OPMUPOBAaHHOMY MeETaJlly,
aTOMBbl pEIIeTKA CMEIIAIOTCs, T.e. OTKJIOHSIOTCS OT OCedl YCTOWYMBOIO
paBHOBecHs. Ecnu W3MeHeHHe pacCTOSIHUS MEXIy aToMaMHu B Ipejaenax
napaMeTpoB KPHUCTAUIMYECKON peIeTKH, TO Tocie CHITHS YCWIHH aTtom
MeTajula TIOJ JeHCTBUEeM MeXaTOMHBIX CHJI BO3BpAIlaeTcsi B HCXOAHOE
MOJIOKeHWe M MeTajsl BOCCTaHaBIMBaeT IepBOHavdalbHyl0 ¢Gopmy. Takas
nedopmarus Ha3pIBaeTCs yIpyroi.

Ecnu B pe3ynbraTe AeWCTBHS BHEIIHUX CHJI aTOMBl KPUCTAUTMUECKOMN
pelIeTKH CMeIIaloTCsl Ha 3HAYUTeNbHbIE PAcCTOSHHUSA, IMPEBBIIIAIOIINE
Me)XKaTOMHBIE, TO IOCIe CHSTHSI Harpy3Kd OHM HE BO3BpALIAIOTCS B HMCXOJHOE
nojoxeHue u Gopma KpucTajla HE BOCCTaHaBIMBaeTcs. lakas gedopmanus
Ha3bIBaeTcs Iuiactudeckoil. O0beM MeTauia MpH TUIACTUYECKOW NedopManuu
0CTaeTCs IOCTOSTHHBIM.

HarpeB mMeranna yBenuuMBaeT IUIACTUYHOCTh U B TOPSYEM COCTOSHUU
TpeOyeTcsl MpHUIoKeHHe MEHBIINX YCUJIHMM, 4eM Npu XojogHoM. CIBHUrOBbIe
CMEIlIeHHs B IUIACTHYECKH Je(POPMHUPOBAHHOW JeTalud MPOUCXOIUT IO
TUIOCKOCTSIM CKOJBXKeHHs, paccTosiarne Mexay kotopbimu 100-200 anrctpem.
CaBuroBble cMelIeHUs] IpU JedopMalui OCYIIECTBISIIOTCS B T€X IUIOCKOCTSIX,
rae aToMbl MeTajla HauOosiee TOABMXKHBI. TakuMu 30HamMH B KpHUCTauie
SIBIISTIOTCS 30HBI IMCJIOKAINH, B Spe IUCIOKAI[MKM CMellleHHe aTOMOB Haunbolee
3HaYUTENIbHOe, TpU TPWIOKEHUH BHEIIHUX YCHIWHA IUCIOKAalMOHHBIE
CMEILEHVsI BBI3BIBAIOT HOBBIC CMEINeHWs (IUCIIOKAIWH). T.e. IUTaCTHYecKas
neopmanns CKJIAAbIBaeTCs W3 LEMU IOCIeA0BaTeIbHBIX MHUKPOCIBUIOB 10
pa3HBIM TUIOCKOCTSIM CKOJBXeHusi. CHBUTM NpH IUacThdeckod aedopmaruu
MPOUCXOIAT U MEXAYy KpUCTAIJIAaMH U 3epHaMU. MeX3epeHHbIe CABUTY OOBITHO
MPOUCXOISAT MO TUIOCKOCTSIM CKOJIBXEHHUSI MTO1 yTIIoM B 45 rpaaycos.

Haubonee OnaronpusiTHoe HampaBieHWe JeQOPMHUPYIOLUINX YCHIUH
co3maeTcst mnpu cxatuu. llpm mutactuueckoit medopManuM  IMPOUCXOIUT
W3MEHeHHEe CTPYKTypel Metajuia. KpymHble KpucTauibl, 3epHa W T.n.
U3MENBYAlOTCsl W YAJIUHSAIOTCA B HalpaBiIeHWM TEUeHUs  MeTajuia.
Hemerannuyeckue BKIIOUEHHUS OPOOSTCS W BBITSATUBAIOTCS B BHAE IEMOYKH.
OOpa3yercsi BOJOKHMCTasi CTPYKTypa, OOYCIaBIUBAIOIas aHU30TPOIIUIO
CBOWCTB nedopmMupyemMoro meramia. MckakeHrne CTpyKTyphbl COIPOBOXKIAETCS
BO3HMKHOBEHHEM OCTAaTOUYHBIX HANPSKEHUH W W3MEHEHHEM CBOMCTB MeTasuia.
[Ipn xonogHoM naeOpMHUPOBAHUM MPOUCXOAUT TIOBBIIIEHHE TBEPAOCTH U
npezena TMPOYHOCTH, YMEHbIIEHHE IUIACTUYHOCTU. YTPOYHEHHE MeTajula B
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pe3yJsbTaTe X0oNoAHO! AedopMaliny Ha3blBaeTCs HakienoM. [1pu onpenereHHON
CTENeHH W TIIyOMHe Hakiena MeTall HAaCTOJBKO TepsieT TUIACTUYHOCTh, YTO
NPUBOJUT K ero paspyuieHuto. [lostomy pedopmanus IyTeM XOJOTHOTO
ne(OpPMHUPOBaHUS MOXKET OCYIIECTBIISATHCS TOIBKO B ONPEIEICHHBIX Tpeieax.

[Ipy  HarpeBe HaKJIENaHHOTO MeTajula  IOABMKHOCTH  ATOMOB
YBEJIMYUBACTCS, YTO MPUBOAUT K 3apOXKICHUIO M POCTY HOBBIX KPHCTAIUIOB C
HEMCKa)XEHHOH  CTpykTypodl. T.e. mTpOMCXOAWT peKkpucTaum3auus. B
pe3ynbTaTe 4ero MeTajul ypOYHSeTCsI U BOCCTaHABINBAeT CBOU CBOMCTBA.

Mex3epeHHble  KPUCTAJUTMYECKHE  BKIIOYSHHS] HE  TPeTepIieBaroT
pEeKpUCTaILTH3AIMY, TIO3TOMY BOJIOKHHCTAsi CTPYKTypa MeTala COXpaHSeTCs.
[opsiuyro  00pabOTKy TpPOBOISAT TPU TeMIlepaTrype OOJbIIeH TemIieparypbl
PEeKpUCTAILIM3AIAN, T.€. BBIIIE JMHUHA ayCTEHUTHOTO NpeBpaiieHus. [lostomy
iacTudeckoe neopMUpOBaHWE B TOpSYeM COCTOSIHMM BBITIONHSETCS 0e3
orpaHWYeHusi creneHun naedopmupoBaHus. [Ipm HarpeBe meramna no Ooiee
BBICOKHX TEMIIEpaTyp OCYIISCTBISICTCS TMeperpeB, NP KOTOPOM MeTasll
CTaHOBHUTCSI KPYITHO3EPHHUCTBIM U €ro IUIACTHYHOCTh yMeHblnaeTcs. Harpes 1o
TeMmIreparyp TNpPUOMMKEHHBIX K TeMIlepaTypaM IUIaBIICHHS TPUBOIUT K
MePeXOry, YTO MPUBOIUT K OKUCICHUIO METallla, OH TepseT IUIACTUYHOCTh M
pa3py1iaercs.

OCHOBHBIMH BHJAaMH OOpa0OTKM JIaBJICHHWEM SIBIISIOTCS IPOKAaTKa,
BOJIOUEHHE, TIPECCOBaHUE, KOBKA, 00BhEMHAas IITAMITOBKA, XOJOAHAs IITaMIIOBKA
u3 nmcra u ap. (puc 1.1)

r)

a - npoxamka 0 - sonoyeHue 8 - npeccosanue 2 - c6G0OOOHAS KOBKA
0 - 20pAYas 00beMHA WMAMNOBKA € - XON0OHAsL TUCMOBASL WMAMNOBKA
Pucynok 1.1 —OcnosHuvie cnocobvi 06pabomku memanios 0agnieHuem
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2 ITPOKATKA

Crioco6 00paboTKM METaIOB JaBJICHWEM, 3aKIIOYAIOMUNcS B 00KaTuu
3arOTOBKHM My BpallaronumMucs Bankamu [1 — 5].

[IpokaTHOe TPOM3BOJACTBO HMEET OTPOMHOE 3HAYeHHWE B HaAPOIHOM
xo3giicTBe, Tak Kak okoio 90% Bcell BBIILIABISIEMONM CTalIX M OOJbIIAs 4acThb
[[BETHBIX METAJIJIOB ITOABEPTAOTCS TPOKATKE.

BBugy  HempepbIBHOCTHM Mpollecca MPOKaTKa  SBISIETCS  CaMbIM

MPOU3BOAUTENBHBIM  CITOCOOOM ~ OOpabOTKH ~ METaUIOB  JaBlICHHEM
(puc 2.1...2.3).

Pucyrnox 2.3 —Pyuvesotl 6anok 011 copmogo2o
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2.1MpoposabHo-nepuoguyeckasi npoxkarka (ITIII)

[T Bemmonusitor B aByx- (a), Tpex- (0), deTbipex- (B) BalbIEBBIX
CTaHax, a Takke B cTaH-mipecce (1) (puc. 2.4).

[leproanyeckue MpoG U MOAPA3ALISIOT HA CIEAYIOIINE THITHI:

1 —c meprOAMYHOCTHIO TTPOQUIIS JIUIIH CO CTOPOHBI OJHOTO BaJIKa,

2 —C TIEpUOJUYHOCTHIO MPOGUIS CO CTOPOHBI NBYX (MU HECKOJIBKHX
BaJIKOB).

a) 0)
a - 08yX8anKoeas 6 —mpexeankosas
8 - YemblpexedllKosas 2 - cman-npecc

Pucynox 2.4 —Cxemwvr cmanos I

Ilepgvtit mun:. xamubp OIHOrO WMeeT IepeMeHHBbI mnpoduib, a Ha
BTOPOM (VT OCTAIILHBIX) Hape3aeTcsl pydell MOCTOSHHOTO CEeUeHHUS .

Bmopoit mun: 06a Banka (W11 Bce BaJKK) UMEIOT MEPEMEHHBIN POQHITH
PY4YbEB; OJHAKO IO YTy MOBOPOTa OTHOCHUTEIBHO APYT Apyra BajKd MOTYT
OBITh yCTAaHABIMBATHCS IPOU3BOJIBHO, TOYHOI'O COBIMAACHUS QUIYp He
TpeOyeTcs.

[Tpodunu nepBoro U BTOPOro BUIOB MOKHO MPOKATHIBATh Ha COPTOBBIX
MPOKATHBIX CTaHax WM Baiblax. llepmonnyeckue mnpoduiu ¢ TUIaBHBIMU
nepexoJjaMi MOXKHO IpOKaThIBaTh Ha cTaHe-mipecce (puc. 2.4 r), mMeroreM
riaIkie BaJIKu TIOCTOSIHHOTO pajiuyca, epeMellarolyecs B mpolecce MpoKaTKH
OTHOCHUTEINFHO JIPYT JIpyTa.

2.2. TlonmepeyHasi, moNepeYHO-K/JMHOBasi, IoONepPeYHO-BHHTOBAS
npoKaTka

[Ipy momepedHodt  mMpoKaTKe WHCTPYMEHT TMPUIAET  3arOTOBKE
BpalaTebHOe JBH)KCHHE, B CBS3M C OTHM IIONepevyHass MpoKaTka U ee
Pa3HOBUAHOCTH (ITOTIEpEYHO-BUHTOBAS M TOMEPEYHO-KIMHOBAS) CIIY)KaT JIHIIb
I 00pabOTKM Ten BpallleHus, oOpabaThiBas MeTa/ll B IONEPEYHOM
HaIpaBJICHUN.

[Ipou3BoAUTENBHOCTE TIpOllECCAa IO CpaBHEHHUIO C OO0paboTKON Ha
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TOKApHBIX aBTOMaTax yBeiaudyuBaeTrcs Oosiee yem B 10 pa3, kodddummeHT
ucnoans3zoBanus Metamia (KMM) 6ombiire Ha 30...60%.I1oBbIIIaeTcss KauecTBO
POAYKIIMH, TPOYHOCTh M H3HOCOCTOUKOCTb.

[TonepeyHasi mpokaTka MOXET OCYIIECTBIATHCS B JIBYyXBAJIKOBOM WIJIH
TPeXBaJIKOBOM MPOKAaTHOM cTaHe (puc. 2.5a —r), BaJIKi KOTOPOTrO BpallatoTCsl B
OIIHy CTpOHY, TpUJaBas HaXOMSAIIEHCS MeXIy HUMH 3aroTOBKe BpallleHHe B
00paTHYIO CTOPOHY.

1,2 —sanku 3 —3acomoseka 4 —onpaska 5 -noosuorcnas niuma
6 - HenoosudcHasa niuma 1 -b6apaban 8 -ceamenm
Pucynox 2.5 —Cxemol nonepeunotii npoxamxu

s oOecrnedyeHusi HENMPEPBHIBHOCTH TMpoliecca MpU  MPOXOKIAECHUU
3aroTOBKHU
yepe3 30HY JAedopManuyi OKPYKHBIE CKOPOCTH BAJIKOB JIBYXBaJKOBOTO
MPOKATHOTO
CTaHa HMMEIOT HepaBHble BenuuumHbI (V1> Vo) 3a cdeT pasHBIX paboumx

nuameTpoB BasikoB (Dg > D).

JInsi MpoABMIKEHUST 3arOTOBKHM Yepe3 ouar jaedopMalvd MPUMEHSFOTCS
crielualibHbIe TPOTAJIKUBAIOIIE YCTPOMCTBA, T. €. IpHUKIaabiBaeTcs ycuue Q.

OO6xaTue 3aroTOBKM [0 Mepe ee BpallleHHs MeXAy BalKaMu
MIPOU3BOJIUTCS
cONMKEeHNeM BalIKOB B Ipollecce MorepedHoi npokarku (a,0,r). Takoi mpuem
UCTIOJNB3YIOT TIpU TMpOKaTKe ImecTepeH. B  3ToM ciydae mpUMeHsETC
NPUHYIUTEIEHOe CHUHXPOHHOE BpAalleHHWe 3arOTOBKU C IIENBI0 TMONyYCHHUSI
TOYHBIX 3yObeB IIECTepeH.

[Tomepeunyto MPOKAaTKy TMOJBIX W3IEIHN BHIMONHSIOT Ha OmpaBke (B).
[ToriepeyHyro MPOKATKy MOYHO MPOW3BOAUTH B IMOCTYIATEIBHO JIBHKYILEMCS

11



WHCTpyMeHTe (1, e), Kak 0e3 mepeMereHust ocu 3arotoBku (V1 = V5 1), Tak u

npu ee nepememieHnn (V1> Vo e). Takum o0Opa3oM, MPOU3BOASIT HAKATKY
pe3b0bI Ha pe3b0OHAKATHBIX CTAHKAX.

[TomepedHyt0 MPOKATKY OCYILECTBIISIOT TaKke B OapabOaHHBIX CTaHKaX
(’x), B BAJIKOBO-CETMEHTHBIX CTaHKax (3).

[TonepeuHo-BuHTOBas mpokaTka (Kocas MpoKaTka) — Pa3sHOBHIHOCTH
MOMEepEeYHON TPOKATKH, KOIJa BallKM JBYX- M TPEXBAJIKOBOIO CTaHa
pacrioyiaratoTcs moJi yriioM APYT K IPYTy U K OCH 3arOTOBKH, KOTOpPAs MOJTydaeT
HE TOJILKO BpalllaTeIbHOE ABW)KEHUE, HO U JIBUYKEHHE BIOJIb OCH 3arOTOBKH, YTO
CTIOCOOCTBYET HETIPEPBIBHOCTH TpoIlecca.

[ToniepeyHO-BUHTOBYIO MPOKATKY MPUMEHSIOT MPH MPOU3BOJICTBE TPYO U
TpyOHBIX 3arOTOBOK Ha JBYX- W TPEXBaJKOBbIX craHaxX (puc. 2.6), BTYJIOK

1 — neswiii sanox 2 —3aeomoska 3 —npaswiii sanok
4 —unv3a S —onpaska 6 —wmanea
Pucynox 2.6 —Ocnognbie cxemol nonepeyHo—8uHmMoB80lU NPOKAmKU

I
=

1,2 —sanxu 3 —3a2omoexa
Pucynox 2.7 —Ilonepeuno-eunmosas npokamka 6 CNupaibHblX Kaiuopax
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[Torepe4HO-KIMHOBYIO MTPOKATKY BBIMOJIHSIOT B MHCTPYMEHTE, UMEFOILEM
OOKOBBIE HAKJIOHHBIE TpaHW, pPACHOJOKEHHbIE IO YIJIOM K IUIOCKOCTH
BpaICHUS.

B mporecce mpokaTku 3TH TpaHU 3aCTaBISIFOT IMepeMelaTbesi U30BITKH
MeTala, BO3HHKAOILIME MpU BHEIPEHWH WHCTPYMEHTa B 3aroTOBKY, T..
CIIOCOOCTBYIOT — IepepachpeflelIeHHI0  MeTalula  BIOJIb OCH  3arOTOBKHU.
OcraBmasicss 4acTh MeTajlla Ha JaHHOM YYacTKe IPOKATBIBACTCS MEXIY
WHCTpYMEHTaMH, mnpuolOperas WX MNpo(uib B MPOJOIHLHOM CEUSHUH Teja
BpameHwus (puc. 2.8).

1,2 —uncmpymenm 3 — 3aeomoska
Pucynox 2.8 —Cxema nonepeuro-knuHo80tl npokamxu

[Tpu ABMOKEHUHM UHCTPYMEHTa 00XKaTHe 3aroTOBKU 10 MEPE €€ BpalleHHsI
MPOUCXOIUT TOCTeNeHHO (B 30HAX MPSIMOro KOHTakTa), (hopMa HHCTPyMEHTA
UMeeT BUJ KIIMHA.

[TorepeYHO-KIMHOBOM MPOKATKOM MOJIYYaloT KaK TOTOBBIE W3NS, TaK U
3aroTOBKH ITOJ1 IITaMIoBKy (puc. 2.9).

B nByxBankoBoM craHe (a) 3aroToBKa YAep)KHBaeTcs B paboueidl 30He
HaINpaBJIsSIOIKAMKA. BO3MOXHa MPOKaTKa W3JENHi U3 TPYyTKa, 9T0 3()(HEKTHBHO
TIPH M3TOTOBJIEHUH KOPOTKHUX jeTaneil. BankoBo-cermeHTHBIN cTaH (6) paboTaet
TOJIBKO CO INTYYHOM 3arOTOBKOM NMPH OTHOCHTEIBHO HEBBICOKHUX TPEeOOBaHHSIX
MO0 TOYHOCTH W3JAeNus. TpexBalKOBble CTaHbl (B) CHHXKAIOT BEPOSITHOCTH
pa3pyleHus 3aT0OTOBKH B €€ 0CEeBOit 30He.

2.311poaykuusi IPOKATHOTO MPOU3BOACTBA

HpOI[}’KL[Hﬂ IMPOKAaTHOI'O IMPOU3BOACTBA IPUMCHACTCSA B METAJNNIMYCCKUX
KOHCTPYKIHUAX (MOCTaX, 3JaHHUAX, ’KeJIe300€ TOHHBIX KOHCTPYKIHAX,
JKCJIE3HOJOPOXKHBIX ITYTAX, CTAHMHAX MalllkMH U T.H.) B KQ@UC€CTBC 3aroToBOK IJIA
HU3TrOTOBJICHUA I[eTaHeﬁ pe€3aHuEM B MEXAaHHMYCCKHUX ME€XaX MW 3aroToBOK JJIA
MMOCJICAYIOINX KOBKH U ITAMITIOBKH.
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a - 08yxX6anKkoewvlil Cmam 0 - mpexsanKkoswviii CmaH

8 - BAJIKOBO-CE2MEHMHbIU CIMAH 1,2,4 —sanxu

3 —3acomoska S —ceamenm
Pucynox 2.9 —OcHosHbie cxembl nonepeyHo-KiuHo80U NPOKamKu

@dopma MOMEpeyHOro CeYeHUs TNPOKATAHHOTO W3JENHs Ha3bIBACTCS
npoduiemM. COBOKymHOCTh Tpoduiedl pasIudHBIX pa3MepoB HAa3bIBACTCS
COPTaMEHTOM.

CopTaMeHT IpOKaThIBaeMbIX HM3AETUN pazlessitoT Ha YeThIpe OCHOBHBIE
TpyTMIBL: COPTOBOM, JINCTOBOM, TPYOBI U crielinaIbHbIe BUIBI TPOKATA.

CoproBo#i mpokar, mojiydyaeMblid TPOIOJIBLHON MPOKATKOM, MOapa3IesitoT
Ha TPOKAT MPOCTON TreOMeTpUUYecKoil popMbI — KBaapar, KPyT, MIeCTUTPAaHHUK,
nonocy (puc. 2.10, a); ¢dacoHHBII MpoKaT oOIero Ha3HA4YeHHWsS — IBYTaBp,
IIBeJIJIeEp, Yroiok, TaBp, penbc (puc. 2.10, 6) M mpokaT CHEIHAIBHOIO
HasHadyenus (puc. 2.10,8).

JIucToBO#M TpOKAT B 3aBUCHUMOCTH OT Ha3HAuYSHUsS MOIpPa3eiisioT Ha
DJIEKTPOTEXHUYECKHUH, CyIOCTPOUTENbHBIN, KOTEIBHBIH, aBTOMOOWIIBHBIH,
KEeCTh JJIsi KOHCEPBHOW MPOMBINIIEHHOCTH. KpoMe TOro, JIMCTOBYIO CTallb
pasaeNaioT Ha TOJCTOJUCTOBYIO (TomiuHol 4,0...16@mm — OpoHEBbIE ITIUTHI
uMeroT ToammHy 10 55QMM) 1 ToHKoMUcTOBYIO (ToMmHOM 0,2...4,0mm). JIucTe
¢ TommuuHoM MeHbie 0,2viM Ha3bIBAIOT (HOJIBIOM.

B 3aBuCHMOCTH OT TEXHOJIOTUM MPOU3BOJICTBA TOHKOJMCTOBOW METasll
MOET OBITh TOPSTYEKATAHBIM M XOJIOJHOKATAHBIM.

TpyObl cranbHble pazgenstoT Ha OecinoBHble auamerpoM 30...650mm u
cBapubie tuametpom 10...1426m.
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Pucynox 2.10- OcHosrobie npoghunu npoxamka

Eg\\

K crenuanpHBIM BUAAM IMpOKaTa OTHOCSATCS Koyieca KeJe3HOTOPOKHBIX
BaroHoOB, 3y0OuaTrble KoJjeca, Iapbl MAPUKOTOIITUITHUKOB, TEePUOINIeCKUe
npodUIIH, KOTOpPBIE TPEICTABISIFOT COOOW 3aroToBKY, opMa W MOMEepedHOe
cedeHre KOTOPOU MEePUOANISCKH U3MEHSIFOTCS BIOJb OCH.

Oco0oli pPa3HOBUIHOCTHIO CHEIMATBHBIX BHJIOB IpOKaTa SIBISIFOTCS
X0J0HOTHYThIe mpodunu (puc. 2.11), usroraBnuBaeMble Ha T'MOOYHBIX
POJIMKOBBIX CTaHaX U3 TOJOCH. llpuMeHeHWe Takwx mnpoduieli 3a cyer
TIOBBIIICHUSI JKECTKOCTH KOHCTPYKIIMA B CTPOUTEIHCTBE W MAITUHOCTPOCHUH
B3aMEH ropsiYeKaTaHbIX MM03BOJIsIeT SKOHOMHTH 10 40%Merara.

QUM 2977

Pucynox 2.11- Xonoonoernymole npoghunu

3 BOJIOYEHHE

BosoueHreM HasbIiBaeTcsi Crocod oOpabOTKH MeTaia JaBleHHEM, TPH
KOTOpPOM 00pabaThIiBaeMbIii METAJLI B BHJIE TIOJOCHI C OJJUHAKOBBIM ITOIEPEYHBIM
CeYeHHEM BBOJMTCS B KaHAJ BOJIOYMIBHOIO HHCTPYMEHTA W MPOTITHBAETCS
(mpoBoakuBaeTcs) yepes Hero [1 — 5].

DTOT KaHaJ MMEET IOIMEePeYHble CEUeHHs], OMHAKOBbIE 10 CBOel (hopme
win Gau3kie K (opMe IMOMEPEYHOro CeUeHHUs] MPOTATMBAEMOro MeTajlia, HO
TUIABHO YMEHBIIIAIOIIMECS OT MECTa BXOJ[a METaJIa B HHCTPYMEHT K MECTY €ro
BBIXO/IA.

BbIxonHOe ceueHHMe KaHalla BCErja MeEHbIIE IONEPEYHOTO CEUEHUs
MPOTATHBAEMOM ITOJIOCHI.
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[TosToMy TmoOCHenHssl, TPOXOJs dYepe3 BOJIOKY, JeGopMUpYeTCS |
U3MEHSET CBOE IONEpPeYHOe CeueHWe, MPUHUMAs TOCNie BbIXOAAa U3 BOJIOKH
(dbopMy 1 pa3Mepbl HAMMEHBIIIETO CEUeHHs KaHala.

JIlMHa TIOJIOCKI TIPH ATOM YBEJIUYUBAETCS MPSIMO IPOIMOPIIMOHATIEHO
YMEHBIICHUIO MTOMEPEYHOTO CEUCHUS.

ITepen BooYeHNEM Ha CIIEIMAIBHOM CTAHKE 3a0CTPSIOT MEPEIHUN KOHEI]
MOJIOCKI, TIpeTHa3HAYEHHOU JIsl 00pabOTKH, ¢ TAaKMM PacdeToM, YTOOBI KOHEI]
JIETKO BXOJWJI B BOJIOKY ¥ YACTHYHO BBIXOMII C €€ MTPOTUBOIIOIOKHON CTOPOHBI.
DTOT KOHEI 3axXBaThIBAIOT CIEIUATBHBIM MEXaHW3MOM U TMPOTATHUBAOT.

(puc. 3.1 — 3.5)
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™ 5) B)
a - yenvHas 6 - cocmaenas pe2ynupyemas 6 - ponuxosas Pucynox

Pucynox 3.1- Bonoku

-EI[HH]'

1 —nooarwwasn xamywxa 2 — kanubpyemas npoeoroka 3 —HaAnNpasIsoujue
4 — punvepuor (6010K1U) S —mpyoKu 01 NOOAUU HCUOKOU CMAZKU
6 —nooarowue poruxu 1 —npuemnas kamyuka
Pucynox 3.2— Cxema 6onouunvrozo cmana
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a - Kpyenoeo chniouHo20 npoguii 6 - pacoHnozo cnioutnozo npogpuis
8 - Kpyenotli mpyool 6e3 YmoHeHus CmeHKu 2 - Kpyenot mpyosl CYmMOHeHUs. CMeHKU
Pucynox 3.3 —Cxema memooog eonouerus
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Pucynox 3.4 —Cxema sonouenus ¢ npedsapumenbHviM HAZPe8oM
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Pucynox 3.5 —Cxema 6onouenus c npomueoHamsaicenHem

CxeMbl OCHOBHBIX METOJIOB BOJIOUEHHUs IMMOKa3aHbl Ha pucyHke. UYToObl
YMEHBIINTh BHEIIHEE TPEHHUE, MEXJIYy IOBEPXHOCTAMHU MPOTITHBAEMOTO
MeTallla ¥ BOJIOYWJIBHOTO KaHalla BBOJAT CMa3Ky. JTO YMEHbBIIAeT pacXo]]
SHEPruu Ha BOJIOUYEHHE, CIOCOOCTBYET MOJYUYEHHUIO TIaJKOW MOBEPXHOCTU Yy
MPOTITUBAEMOTO MeTajla, CUJIbHO YMEHbIIAET H3HOC CaMOro KaHalla |
MTO3BOJISIET OCYIIECTBIATH MPOLIECC C MOBBIMICHHBIMU CTEMISHIMU AehOopMalliH.

s yMeHblleHHs BHEIIHETO TPEHHWS W TOBBIIIEHUS CTOMKOCTH KaHaja
4acTO MPUMEHSIIOT METOJ| BOJIOYEHHUS C MpOoTUBOHATskeHWeM. CyIIHOCTh €ro
3aKiio4yaercs B clenyromieM. K mpoTsruBaeMoMy MeTajly CO CTOPOHBI BXxoza
€ro B BOJIOKY TMPUKIAABIBAIOT CHUJy, HaNpaBJIEHHY® B CTOPOHY,
MPOTUBOMOJIOKHYIO  JIBMXKEHUIO  MeTaJlla, MW  [OTOMY  Ha3bIBa€MYIO
npoTuBoHATsDKeHUEM. OT 3TOro B MOJIOCE ellle 0 €€ BXOJa B BOJIOYMIIbHBIN
KaHajJ B OCEBOM HaNpaBJEHUU CO3JIal0OTCS pacTsAruBaroliue Hampsbkenus. OHu
BBI3BIBAIOT, KaK 3TO OyJeT J0Ka3aHOo Jajiee, yMEHbIIIeHHe JJaBlIeHUs] MeTalia Ha
CTEHKHU KaHalla, 4TO, €CTECTBEHHO, YBEJIMUYMBAET CTOMKOCTh MOCJIEeNAHEro. JTOT
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METOJl UMEET W HEKOTOphble HEeIOCTaTKH, OTMEUYEHHBbIe jaliee, U MOTOMY He
BCera MpUMEeHSFOTCSI.

B OonpummHcTBE cnydaeB Merayul, oOpabaTbiBaeMblii  BOJIOUEHHUEM,
pelBapuUTeIbHO HE HArpeBaloT: OH BXOAWT B BOJOYWIBHBIA KaHajl TIpH
KOMHATHOM Temmeparype, a oOpasylolleecs B KaHaie Teryio aedopmaiuu U
BHEIIIHETO TPEHHS OTBOJSAT, HEMPEpPhIBHO OMBIBas BOJIOKM OXJIaXJaolle
OMYJIbCHEH, BOJOW, WM OKpPYXAIOMUM BO3ayxoM. [Ipm TakoM XOJ0IHOM
BOJIOUEHUMU C HAIJIEeXKAUed CMAa3KOM W WHCTPYMEHTOM IPOTSHYTHIM MeETaJlI
UMeeT TJIAKYI0 OJIECTSIIYI0 TMOBEPXHOCTh W JIOCTATOYHO TOYHBIE pa3Mepbl
MOTIEPEYHOTO CEYCHUSI.

B HEKOTOpBIX crHenuaibHBIX CIy4asx, Korjaa JAeQOpMUPYEeMbId MeTalll
oOnagaeT HeJOCTATOYHOW IJIACTUYHOCTHIO, TIPU KOMHATHOUW TeMIlepaType WIIH
BBICOKAM  COMpPOTUBIEHWEM Je(OopMUpOBaHHWIO, BOJOYEHHUE BEIyT B
IpeBapUTeIbHO HArpeTOM cOocTOosTHuU. Hampumep, npu BoJOYEHUH LIMHKOBOM
IIPOBOJIOKU ISl YBEJIUYEHHWs IUIACTUYHOCTH 3aroTOBKH e€e IpelBapUuTeIbHO
noporpeBatroT a0 80...90° morpykas MOTOK B HarpeTyr Boay. B ouare
nedopManum Temreparypa mpoBojioku goxoauT mo 120...150° T.e. mo
TeMIlepaTypbl, MPU KOTOpOH oOpaszyeTcs MaKCUMajlbHOE KOJIWYECTBO CUCTEM
CKOJIBKEHHUSI.

[Ipu BonmoueHun BosibPpama W MONHMOJEHA, UMEIOIINX MPU KOMHATHOM
TeMIlepaType  0co0O0  BBICOKYIO  COTPOTHUBISEMOCTh  TUIACTUYECKOMY
nedbopMupoBaHnIo, UX TpeaBaputelbHo HarpeatoT a0 /00...800° mpomyckas
MPOTSATUBAEMbId MeTayUl dYepe3 HarpeBaTelbHYI0 KaMepy, YCTaHOBJICHHYIO
repes BOJIOKOH.

B mHactosimee BpeMs HameuaeTcs IPUMEHEHHE IIporiecca Topsiuero
BOJIOYEHHUS TIPU TMPOTSDKKE Tpoduiiel CIOXKHBIX (GOpM W IS yMEHBIICHUS
COTPOTHUBIIEHUSI 1e(POPMUPOBAHUIO B TeX ClydyasX, KOTJa 3TO JOIyCKaeTcs
TpeOOBaHUSIMU K TOBEPXHOCTH, MEXaHWYECKUM CBOMCTBAM U TOYHOCTHU
pa3MepoB MOMNEPEeUHOT0 CEUESHHUS.

M3 mpuBeneHHBIX CXeM BOJIOUYEHHMs CJedyeT, YTO Bce OHM 00JanaroT
TpeMmsi CIIeIyIOLUMU, OTIIMYAIOIIMMHU UX OT MPOYUX BUJOB 00pabOTKH METAIJIOB
JaBJIeHUEM MTPU3HAKaAMU:

a) JUHEWHbBIE pa3Mephl MOMEePEYHBIX CEYEHHH MPOTATHBAEMOIO MeTalia
MOTYT YMEHBIIAThCA JO 3aJaHHBIX BEJIWYMH BO BCEX HaIPaBICHUSIX
OJTHOBPEMEHHO;

0) BO3MOXXHOCTh TIOJyYeHHE He W3MEHSIOIIEWCs MO JUTMHE IMOJIOCHI Kak
CIUIOIIHOTO, TaK M TMOJHOro mpoduis 3agaHHOW (OpPMBI W pa3MepoB
MOTIEPEYHOTO CEUCHUS,

B) BelWYWHA JepopMallid 3a OJIWH MPOIMYCK OrPaHUYUBACTCS
MaKCUMaJbHO JOMYCTUMBIM HaIpsKEHUEM pACTSDKeHHs, BO3HUKAIOIIMM B
MOMepEeYHOM CEYeHHHM TMPOTATMBAeMOro MeTajula y BbIXOJla U3 ovara
nedopmarum.

EcTecTBeHHO, 4YTO 3TO He OrpaHUYMBAET BEJIUYMHBI CyMMapHOM
nedopMalii MeXJy OTKUTaMH, KOTOPOM MOKeT OBITh MOABEPTHYT MeETalll,
oOpabaTbiBaemblii BosioueHHeM. [lyTem psima mocieaoBaTeNbHbIX MPOTIKEK
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MO>KHO TIOJIyYUTh CYMMapHYIO Je(opMaltio JIF000H BETUUYNHBI, B 3aBUCUMOCTH
OT TUIACTHYECKUX CBOMCTB MPOTITMBAEMOI0 MeTaslia.

Bonouenune npumensiercs:

1. JIns mpomsBoicTBa Mpoduiiell OONbLIONW UIMHBI, HO CPaBHUTEIHHO
MaJIbIX U OYeHb MaJIbIX CEYCHUU Pa3iUYHBIX (OPM C OTHOLICHWEM MIMPUHBI K
TOJIILIMHE TOTIEPEYHOr0 CEeYeHHUs, He IMpeBbIIamuM npumepHo 12. Takoe
u3JleNiie Ha3bIBaeTCs MPOBOJIOKOW. BceneacTBre OONBIION IJIIWHBI MPOBOJIOKY
mu0O CBEPTHIBAIOT B MOTKHM, JHOO HAMaTHIBAIOT Ha KaTyIIKH BoiodeHuem
MOKHO TIOJlyYUTh TPOBOJOKY aAuaMeTpoMm 10 6...8Mmm. Jlns manpHelimero
YTOHEHHSI  TMPHUXOIUTCS MTPHUMEHSTh IMPOIECcChl, He TpeOyIole BOJIOK,
HaTpuMep TIPOILIeCC PABHOMEPHOTO PACTSIKeHHS, PAaCCMOTPEHHBIA B KOHIIE
HACTOSIIIEH TJIaBhI, MPOIECC HIIEKTPOIUTHIECKOTO PACTBOPEHHS TTePUPEepUITHBIX
CJIOEB.

2. JIns npousBoncTBa mpoduield cpeHUX U OONBIINX CEUYEHUH pasHbIX
¢opM C OTHOLIEHHEM MIMPUHBI K TOJIIMHE TIONEPEeYHOro CedeHus, He
npesblmatronM npumepHo 20, a Takke M B TOM cilydae, Korga TpeOyercs
MOJY4YHUTh CeYeHHe ¢ MUHUMAJIBHO BO3MOXXHBIMHU OTKIJIOHEHUSIMH OT 3aJlaHHBIX
pasMepoB WM YHUCTYIO U TJAJKyI0 TMOBEPXHOCTb. Takue mpopuid OOBIYHO
MPOTSATHBAIOT 10 HeOONbINOW AHHEI (5...6 M) U He CMeIIMBAIOT

3. Jlnst mpon3BocTBa MOJNBIX mpoduieit (Tpy0) pa3HbIX (HOpM U CeueHUit
¥, 0cOOEHHO, TOHKOCTEHHBIX BojodYeHHeM MoNy4yaroT TpyOKH AUaMETpOM IO
0,5MM, a wHOTHA W TOHKIIe. [Ipoliecc BoIOUEHUS MPUHITO XapaKTepHU30BATh
CIICAYIOIIMMHA OCHOBHBIMU ITOKA3aTENSIMU:

a) BBITSDKKA; 0) K09(D(QUIIMEHT YMEHBIICHHUSI CEYCHHUSI; B) OTHOCHTEIBHOE
o0xaTwe, T) OTHOCUTENIbHOE YAJIMHEHUE; /1) ChbeM U KO3PGUITUEHT cheMa.

Ha puc 3.7 noka3ansl mpo(uiau BoJIOYSHUSI.

Pucynox 3.7—- Daconnvie npoghunu, nonyuaemvie 8oioueHuem
4 TIPECCOBAHME
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Cnoco6 o00paboTKM JaBieHHEeM, 3aKJIIOYAIOIIMNCS B BbIJABIMBAHUU
(PKCTpymMpoBaHWM) MeTalla W3 3aMKHyToW mosoctd (KoHTeiiHepa) uepes
OTBEpCTHE MaTpullpl, (opMa U pa3Mepbl KOTOPOIrO ONPEIENsIOT CeUeHHUe
npeccyemoro mpoduis [1 — 6].

DTOT cnocod miacTUYecKoil o0pabOTKM HAaXOIWUT IIUPOKOE MPUMEHEHHe
npu 1eOopMUPOBAHUH KaK B TOpsiueM, Tak M B XOJOJHOM COCTOSIHUM METaJlIOB,
UMEIOIMX He TOJBKO BBICOKYIO IOAATIMBOCTh, HO H  0OJaJaronnx
3HAYUTEJIBHON IPUPOJHOU IKECTKOCTBIO, a TakKe B OJUHAKOBOUM Mepe
OPUMEHUM A 00pabOTKM MEeTaUIMYeCKUX MOPOIIKOB U HeMeTaJUIMYECKUX
MaTepuajoB (IiacTMacc u Jip.).

-
ol I "
el G— { e e = .
AR
. o
., o .'.r.r"-d"‘fr"‘
6)
1 —3aeomosxa 2 —npecc-uimemnens 3 —npecc-waiiba
4 —xoumeiinep S —mampuya 6 —mampuyedepocamens
1 —npecc-uzoenue 8 —uena 9 — uenooepocamens

a —npouna CNIOUHO20 CeYeHUs ¢ NPAMbIM UCEeYeHUeM
6 —mpyovl ¢ NPAMBIM UCMEeYeHUeM
Pucynok 4.1 —Cxemuwl npeccosarus
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1 —3aeomoexa 2 —npecc-wumemnens 4 —koumetinep 5 —mampuya
6 —mampuyeodepocamens 1 —npecc-uzoenue 8 —uena 10 —mpobra
a —npouna CNIOUHO20 ceyeHus ¢ OOpaAmHbIM UCedeHUeM
6 —mpyovl ¢ 0OpamMHbLLM UCTMEYeHUeM
8 —mpybbl UNU NONO20 NPOPUNA U3 3020MOBKU CHIOUHO20 CeYeHUs.
(npeccosanue co ceaproti)

Pucynox 4.2 —Cxemwvi npeccosarus
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[Ipn mpeccoBaHuWu cO3Ma&TCS BBICOKOE THAPOCTATUYECKOE MaBlICHUE,
BCJIEACTBHME YEro 3HAYWUTE]IbHO TOBBIMIACTCS IUIACTUYHOCTh  MeTallja.
[IpeccoBanneM MOXHO 00pabaThiBaTh MHOTHE XPYIIKHE MaTepHalbl,
Hemojamarolmecs o0paboTke apyruMu crnocodbamu  (MPOKAaTKoO#M, KOBKOM,
BoJIoYeHHeM). PasnuyaroT crenyromme Buibl npeccoBanme (puc.4.1,4.2): ¢
NpsSIMbIM MCTEYEHUEM MeTajlia (HarpaBlieHUe JBHXKEHHS MeTajja COBIajaeT C
HaTpaBJeHUEM [IBUWKCHHUs TIpecc-aiildobl — cxembl a u 0, puc.4d.l) m c
00paTHBIM (MeTa/UT TeYET HABCTPEUy ABMIKEHUIO MATPHIIbI, KOTOPAsl BBITIOJIHSET
TaK)Ke QYHKITUMH MMpecc-maiobl, — cxXeMbl a, 0 U T, puc.4.2).

Jns momydyeHuss TpyO M TMONbIX MNpoduiedl U3 alIOMUHUEBBIX U
MarHueBbIX, @& B HEKOTOPHIX CIlydasX MEIHbIX W THUTAHOBBIX CIUIABOB
UCTIONB3YEeTCsl Tak)Ke TPeccoBaHUEe cO cBapkoil (cxema B). 3arotoBka Moj
JaBJIeHHEM, TlepelaBaeMbIM Mpecc-IITeMIIe]IeM, pacceKaeTcsl rpeOHEM MaTpPHILIBI
B 3aBUCUMOCTH OT €ro KOHCTPYKIMHU Ha 2 UM HECKOJILKO MTOTOKOB MeTalia.

OTU TOTOKHM 3aTeM MOj ACHCTBHEM BBICOKOTO JaBIIEHHUS] CBapHUBaIOTC,
OXBaTbhIBasl CIUIOIIHONW MAacCOil UIly MaTpUIlbl, BHITOJIHEHHYIO 32 OJIHO IIeJIoe C
rpeOHeM. OkoHYATENBHO TpyOa (GoOpMHpYyeTCs B KOJBIIEBOM 3a30pe MEXITY
MAaTpHULIENA U UTIIOM.

[IpeccoBaneM W3TOTOBISIOT TMPYTKHA JauaMeTpoM 3...250uMm, TpyOBI
muametpoM 20...400mm npu TommmHe cteHku 1,5...121M, momnbie npodunu c
HECKOJPKAMH KaHaJIAMH CJIOKHOTO CEYeHWs, ¢ Hapy)XHbIMH W BHYTPEHHUMH
pebpamu, pazHooOpa3Hbie TPOGUIH ¢ TOCTOSTHHBIM U M3MEHSIOIIUMCS (ITaBHO
WA CTYIeHYaTo) cedeHrueM To JuthHe. [Ipodunau mis u3roToBiieHUs neTaieit
MallliH, HECyIIMX KOHCTPYKIMH W  JPYrux HU3JAeNuid, IoJydacMble
IpeccoBaHWEM, YacTO  OKa3blBalOTCS ~ Ooyiee  ASKOHOMHYHBIMH,  YeM
W3TOTOBIIIEMble TIPOKATKOM, INTAMIIOBKOW WJIM OTJIMBKOW C TIOCTEAYIOIIeH
MexaHn4deckoi obOpabotkoit. Kpome Toro, mpeccoBaHweM TOIYYarOT H3ACTHUS
BEeCbMa CJIO)KHOW KOHGUTYpallud, YTO WCKIIOYAETCS TPHU JPYTHX CIOco0ax
IIacTUYeCcKoi 00paboTKH.

K OCHOBHBIM mpeuMyIIecTBaM MPECCOBAHUS MeTalllla OTHOCSTCS:
BO3MOXKHOCTH yCIICIITHOW TNIACTUYECKOW 00paOOTKH C BHICOKMMHU BBITSDKKaMH, B
TOM YHCIIe MaJOIUIACTUYHBIX METAJUIOB U CILJIABOB; BO3MOXKHOCTH TOJIYYCHUS
NPAaKTHYECKHA JIFOOOTO TIOMEPEYHOTO CeYEeHMs] W3MeNHs, YTO TpU 00pabdoTKe
MeTajula JIpYyruMU croco0aMu He BCerzia yaaeTcs; TOJydYeHHWe IIHPOKOTO
COpTaMeHTa M3eNUi Ha OTHOM M TOM JKe€ MTPECCOBOM 00OpPYI0BaHUH C 3aMEHOMN
TOJIBKO  MATPHIIBI;, TPOU3BOACTBO W3MEUH C BBICOKUMH  Ka4eCTBOM
MIOBEPXHOCTH M TOYHOCTBIO Pa3MepOB MOMEPEYHOIr0 CEYeHHUs, YTO BO MHOTHX
Clly4dasiX TPEBBIIIAeT MPUHATYI0 TOYHOCTh TMPU TUTACTHYECKOW 00paboTke
MeTajuia IpyruMu crocodbamu (Hampumep, Ipu MpoKaTKe).

K HemoctaTkaMm MOJy4deHUs W3AENTUN TPECCOBaHWEM CJIeIyeT OTHEeCTH:
TIOBBIIIICHHBI pacXoJ MeTajula Ha eIWHUILy, W3ICNUs H3-3a CYIIECTBEHHBIX
MOTepbh B BHUJE IPECC-OCTAaTKa, MOSBICHHUE B HEKOTOPHBIX CIydasX 3aMETHOU
HEPaBHOMEPHOCTH MEXaHMUYECKUX U JIPYTHX CBOWCTB MO IJIMHE U MOTIEPEIHOMY
CEYCHHWIO W3JeNUs; CPaBHUTEIBHO BBICOKYIO CTOMMOCTH  IPECCOBOTO
WHCTPYMEHTA.
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OCHOBHBIM  NpPHU3HAKOM Pa3sHOBUAHOCTEW IIpoliecca  IIPEcCOBaHUS
ABJISIETCA HAJIM4YMe WIM OTCYTCTBUE IOCTYIIATEJIBHOIO IMEepEeMEILEeHUsT MeTallla
OTHOCHUTEJIPHO CTeHOK MpueMHHKa (KOHTelHepa), 32 UCKIIFOUeHUEeM HeOOIbIINX
y4acTKOB  BOJM3M  MaTpUIbl, Ha3bIBa€MbIX MEpPTBBIMHU 30HAMM, [Jie
IepeMeEILEeHUE MEeTalla OTCYTCTBYET.

Hapsiny ¢ Haubornee pacnpocTpaHEeHHBIM METOJOM IIPeccOoBaHUs. C
MPSIMBIM MCTEYEHUEM, KOTOPOE MCIOJIb3YEeTCS Ui TMOJYyYEeHUs CIUIOLIHBIX M
MOJIBIX WM3JEJHH, IMHMPOKOe MPUMEHEHHe MONydmsl oOpaTHbIA (oOpalieHHbIH)
METOJ, a TaKXe APYrue cxeMbl UcTedeHus MeTaia. KaxxIplii u3 3TUX MeTOH0B
UMeeT OIpeJelieHHble TMperuMylnecTBa. Tlak, Hampumep, TMpd OOKOBOM
MCTEYEHUU MeTajljla IOMUMO YJI0OCTB IpHema Mpecc-u3enus odecreunBaeTcs
MHUHHUMAaJbHAs pa3HHUIAa MEXAaHWUYECKHX CBOMCTB M3JENUsA B IONEPEYHOM U
ITPOJOJIBHOM HANPABICHUSX.

IlIpouiecc mpeccoBaHMs! BBINOJHAETCS B YCIOBHUSIX HEPaBHOMEPHOI'O
BCECTOPOHHEIO0 CXaTusg MeTajla, 4YTO IIOJIOKUTEIBHO CKa3blBaeTcs Ha
YBEJIMYEHUH €T0 IIJIACTUYHOCTHU.

[ToaToMy mnpeccoBaHMEM MOXHO 00pabaTblBaTh MeTaulbl M CIUIaBbl C
HU3KOM MPUPOJHON IMIACTUYHOCTHIO. OJIHAKO TPEXOCHOE CXKATUE BBI3BIBACT
HEOOXOMMOCTh 3HAUMTENbHBIX YCUIHNM nipu 06paboTtke. [loaToMy nmpeccoBanue
TpeOyeT  MOBBIIIEHHOTO  pacXxoJa SHEpPrMM Ha  eQuHULy  o0bema
nehopMHUpyeMOTo Tela.

Kak ormedasioch, mpu npecCOBaHWM B MeCTax Ie€pexoja KOHTEHHepa B
MaTpUIly NOSBIAIOTCA TaK Ha3blBa€Mble MEPTBBbIE YIUIBI, T. €. TAaKU€ 3OHBI,
KOTOpBI€ UCTIBITHIBAIOT JIUIIB YIIPYTYIO ehopMaluio.

Teyenne wertamuia B MEPTBBIX 30HAX OTCYTCTBYET, IIOKa pasMmep
mpecc-octarka He OyJIeT JO0CTaTO4HO Maj. T MepTBble 30HBI IpHU
PEecCOBaHUU IMPYTKOB OONBIION JJIMHBI B W3BECTHOW Mepe WIrparoT
MOJIOKUTENBHYIO pOJIb, TaK KaK OKa3blBAIOT (UIBTpYIOLLEe BO3JAeWCTBHE. B
MEPTBBIX YIJIaX 3aJ€P)KUBAIOTCS PA3JIUYHBIEC 3arPSA3HEHUs, YTO IIPENOXPAHIET OT
BJIaBJINBAaHUs [IOCTOPOHHUX BKJIFOYEHUN B [IOBEPXHOCTHBIE CIIOU U3JEIIUS.

[Ipn HempaBuIBHO BBIOpAaHHOM pa3Mepe Ipecc-OcTaTKa 3arpsi3HEeHUs
MEpTBBIX YIVIOB MOT'YT IIONIACTh B U3JEJIME U BBI3BATh 3aMETHOE IIOHW)KEHUE €0
KadecTB. Bce 3T0O HEOOXOAUMO YUMTHIBATh MPU pa3pabOTKe TEXHOJIOTMYECKOTO
nmpouecca npeccoBaHus. [IpakTWKON yCTAHOBIIEHO, 4YTO IIPU HOPMAIBHBIX
YCIOBUSIX IIPECCOBAaHUS MUHUMAJIbHAs BBICOTA IIPECC-OCTATKA COCTABIISAET
0,10...0,30nnameTpa NCXOTHOM 3aTOTOBKH.

CunioBble  yclIOBHUS ~ TIPECCOBAHMSI  ONPENENSIOTCS  CBOMCTBaMU
nedpopMUpPyeMOro MeTaia, TeMIIepaTypHBIM PeXUMOM, pa3MepaMiu 3aroTOBKH,
CKOPOCTBIO W CTeNeHbl0 JedopMalii, 3HAUEHWEeM KOHTAaKTHOTO TpEeHUs,
reOMeTpUEN HHCTPYMEHTA U IP.

K coxanenuto, emje He pa3paboTaHa METOJUKA, MO3BOJIAIOIIAS CBSI3aTh
BCE 3TU (DaKTOpbl B MaTeMaTUYECKYIO 3aBUCHMOCTb JAJISl ONpEeNeeHUs YCUIUi
npeccoBaHus. 11oaToMy MpPUXOAUTCS IOJIB30BATHCS METOJAMM pacyeTra, JIMILb
NPUOIMIKEHHO OTpaXkarolMMHU yCIIOBUS AepopMaliu.

5 U3TOTOBJIEHUE 3ATOTOBOK U IETAJIEA U3
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IHOPOIMIKOBBIX MATEPUAJIOB

Ilpeccosanue nopoutkoe noOGUICHLIMU CpedaMU

[TopoikoBasi MeTayulyprust SIBISI€TCS OJHUM M3 caMbIX 3 ()EKTUBHBIX
TEXHOJIOTUYECKUX TIPOLIECCOB, OOECMeYMBAIOIINX TOJyuYeHHe WU3AeNUuid C
3alaHHBIMUA CBOWCTBaMU W (OpPMOI, MUHUMAJIBHBIMU OTXOJAMH U HHU3KOHU
TpynoemkocThio [1 — 5, 7].

Hcnonp30BaHre MOPOIIKOBOM METaulyprid B MAacCOBOM MPOM3BOJICTBE
MOBBINIAET TPOM3BOAUTENBHOCTE Tpyda B 1,5 — 2 pasa, cokparmiaercs
KOJMYECTBO Olepaluil 10 TpexX pa3, moTepu MaTeprayioB coctapisitoT 5 — 10 %.
OTH W Jpyrue MpeuMyllecTBa MOPOIIKOBOM MeTaulypruvi OOyCIOBHIIA ee
IITUPOKOE TTPUMEHEHNE B TPOMBIIIICHHOCTH BCEX PA3BHUTHIX CTPaH MHUpA.

Ilporpecc B MOpPOLIKOBOW METAUIyprdd B 3HAUYUTEIBHOW CTENEHU
OIIpelIeNISIeTCS COBEPIIEHCTBOBAHMEM BAXKHEWUIIIEH TEXHOJIOTMYECKON ONepaluu
— TIPEeCcCOBaHMsI, KOTOpOE OMpeJessieT He TONbKO (opMy M pa3Mepsl AeTalieH,
HO M HX ODKCIUTyaTallMOHHbIE CBOMCTBa. B Hacrosiiee Bpemsi IpeccoBaHMe
JeTaleii M TOPOIIKOB OCYIIECTBISIETCS  Pa3HOOOpa3sHbIMU  criocobamu,
WCIIOJIb3YIOIIMMU CTaTUYECKUE U yJapHble Harpy3KH, pa3juyHble Mepefaroime
cpeasl. MHorooOpasue CyliecTBYIOINX U HEMPEPHIBHO MOSIBISIOMINXCS HOBBIX
CIIOCOOOB  BBI3BAJIO  HEOOXOJUMOCTh WX KiIaccu(PUKallMd Ha OCHOBE
00BEKTUBHBIX KPUTEPHEB OOIITHOCTH:

1. Bux dopmyromeir (3Hepromepenaromieii) cpenpsl; 2. XapakTep
NPWIOKEHUsT  Harpy3kd  (CKOpOCThb, TEPHOAWYHOCTHb, BHJ  JBHXKCHUS
dopmyroero WHCTpyMeHTa wWin cpenbl); 3. Temmeparypa ¢opmoBanus; 4.
VYcnoBus Tpenust; 5. CocTosHuE UCXOTHOM 3arOTOBKH.

B Hacrosiiiee BpeMs HauboJbliee MPOMBILIIEHHOE TPUMEHEHUE MOy U
Croco0  XOJIOAHOTO CTaTUYECKOTO IMPECCOBAaHUS B KECTKUX 3aKPBITBIX
mpecc-popMax,  OTIWYAIOIMIUNACS  BBICOKUMH  TEXHHKO-3KOHOMHUYECKHUMH
nokazareisiMi. OJHAKO TakUM CHOCOOOM TMONYyYalOT MPEUMYIIECTBEHHO
npocTele o (popme 1 HeOoIbIIKe 10 radapuTHBIM pa3MepaMm JIeTaju.

Cunbl TpeHHMsI TO KOHTAKTHBIM C HMHCTPYMEHTOM IOBEPXHOCTSIMU
MPUBOJST K 3HAYMTEJbHONW HEPaBHOIUIOTHOCTH JieTajei.

[IpuMeHeHne pa3IUIHBIX CITIOCOO0OB MPECCOBAHUS MOABMKHBIMU CPEJlaMH,
Ha3bIBa€MbIX TaK)K€ YAaCTO U30CTATUUYECKUM MIPECCOBAHUEM, NTO3BOJISIET CBECTU K
MUHUMYMY HEIOCTaTKH, MPUCYIINE MPECCOBAHUIO B KECTKUX Ipecc-(phopmax.
JlaBieHue npu 3TOM ISl JOCTHXKEHHS] OJMHAKOBOM IioTHOCTH B 1,5 — 2paza
MEHbIlle, 4YeM IMpU JIBYXCTOPOHHEM, M TOYTH BTPOE MEHbIlE, 4YeM IMpHU
OJIHOCTOPOHHEM MPECCOBAHHUH B KECTKUX Mpecc-popmax.

Oco0eHHOCTH: BBICOKUM ypOBEeHb MPUKIAJAbIBAEMON SHEPruud Ha
HEOTpaHWYEeHHOU TUIOIAAM, YTO MO3BOJISET MOJYy4YaTh BBICOKOIUJIOTHBIE JETaH
OONBILINX Pa3MepOB.

Ilpeumywecmea:.
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1. Bo3MOXHOCTb cO3/1aHMsI B TIOPOIIKE ONTUMAIBHBIX CXEeM HalpsKeHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSI, YTO TIO3BOJISIET TOJydaTh JeTalld BechbMma
CIIO’KHOU (POPMBI.

2. IlpakTrdeckoe OTCYTCTBUE CHUJT TPEHUS 110 KOHTAKTHBIM MOBEPXHOCTIM
VHCTPYMEHTA, YTO II03BOJISIET MOBBICUTH IUIOTHOCTH U PAaBHOMEPHOCTH €€
pacnpenesneHus; yMEHbIIUTh SJHEPTOEMKOCTh IIpoLecca.

3. CHIWXeHre CTOMMOCTH OCHACTKH W TOBBIIIICHUS €€ YHUBEPCATLHOCTH.

4. YBenuyeHue MIOTHOCTH U YMEHbIIIEHHE HEPaBHOIIJIOTHOCTH.

K Hnedocmamkam MOXHO OTHECTH. HM3KYIO ITPOM3BOIMTEIBHOCTH M
MEHBIIYIO TOYHOCTb Pa3MepoB JeTaleH.

Ilpy mnpeccoBaHMM TOABMXKHBIMU CpelamMHd, K KOTOPBIM OTHOCHUTCH
YKUAJIKOCTH, Ta3bl U 3J1aCTOMEPHI, UCOJIb3YIOT KaK CTATUYECKOE, TaK UMITYJIbCHOE
MPUWIOKEHUE HArpy3ku. K HMM OTHOCST: THAPOCTATUYECKOE, Fa30CTaTUYECKOE,
amacToctaTudeckoe  (camMmoe  TMPOCTOe W YHUBEPCaIbHOE),  B3PBIBHOE,
TUAPOAMHAMUYECKOE, DJIEKTPOrMAPO-UMILYJIbCHOE IIPECCOBAaHUE U ApYrue
CIIOCOOBI.

TexXHONOrMYecKuid MpoLece IOJNy4YeHUs U3LAEIUNA U3 TYIOIUIaBKUX
MeTaJJIOB HAYMHAETCS C TIepepabOTKU UCXOIHOTO ChIPhS B MOPOILIOK.

Pa3BuTre mopoIKoBOW METALUIyprud HA4aloCh C Pa3sBUTHUS MPOLYKLUU
13 TYTrOTUIaBKUX MeTaIOB (BOJIb(ppama, MO0 IeHa).

OcHOBHbIe HalpaBIICHHUS

1. TIlpous3BoACTBO TMOPOIIKOB Kak TOBapHOM MNPOAYKIUU ISt
HETOCPEACTBEHHOIO MPUMEHEHUS B PA3JIMYHBIX OTPACIAX TEXHHKH, HapuUMep
JUIsl TIOKPBITHUM, B KauecTBe JITUPYIOIIUX J00aBOK MJi CBapOYHOM TEXHUKH,
KaTaJn3aToOpoOB U T. .

2. Co3nmanme MarepuajioB W U3NEIUH C OCOOBIMH CBOWCTBaMH U
CTPYKTYpOH

JUIsl paboT MpW TOBBIMICHHBIX TeMIlepaTypax W Harpyskax, Harpumep,
ncenocriaBel  W-Cu, Fe-C, TtBepnple  cmjaBbl, (QpPUKIIMOHHBIE |
aHTU(GPUKIIMOHHBIE U3/IENHS CII0KHOTO COCTaBa U Jp.

3. Co3gaHue MOPUCTBIX MaTepuajioB i paboThl MpPHU TMOBBIIIEHHBIX
TeMIiepaTypax, HarnpuMmep, MOPUCThbIe PUIBTPHI U JP.

4. WzroroBneHue JeTaieil ¢ OKOHYATENbHBIMU pa3mepamu 0e3
JOTIOJTHUTENIPHOW ~ MEXaHWYeCKOM  oO0pabOTKW;  CcO3[aHuWe  Pa3TUIHBIX
WHCTPYMEHTAIbHBIX MaTepuanoB (mias cBepi, ¢pe3 W 1p), oOJagaroIIuX
BBICOKOW CTOWKOCTBIO MTPH 00paboTKe pe3aHueM UM JaBICHUEM.

[TponyKuyio MOPOUIKOBOM METAJLTypruy OCOOEHHO IIMPOKO NPUMEHSIOT B
ABTOMOOUJILHOM M BJEKTPOTEXHUYECKOM, XUMUUYECKOH, MeTallTypruyueckoi,
HeTSHOW, TpPaKTOPHOH, aBUAIMOHHOW MPOMBIIUICHHOCTH, CYIOCTPOSHUH,
CEJIbX0O3MaILMHOCTPOCHUH U JIp.

OO1mas cxeMa TEXHOJIOTHYECKOTO IMpoliecca: a) MoJyueHUe MOPOIIKOB C
TpeOyeMbIMU  CcBoO#icTBaMHu; ©0) QOpMOBaHHE TOPOIIKOB; B) CIIEKaHUE
c(hOpMOBaHHBIX 3aroTOBOK IIpU OIpeAeNIieHHONW TemIeparype B cpeaax
peryaupyemMoro cocrtaBa (BO3MOXXHA TepMHUYECKas W XUMHUKO-TEpMUYecKast
ob6paboTKa 1ocJe 3Toro), oopadoTka
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TaBJICHUEM C TIPUIIOKEHUEM CIIBUTOBBIX Jle(hopMalnii.

[TpeccoBanue mpeacTaBiseT co0ol GopMOBaHUE TN MyTeM MPUITOKEHUS
JaBJICHUS K ITOPOIIKY B 3aKPBITON (hopMe MiTi 000JI0UKe.

Pa3pabotaHsl ciemyrolye mporecchl MPecCOBaHUS MTOPOIIKOB:

1. B 3akpsitoii mpecc-hopme. 2. C mpuMeHeHrneM BHOpanmn. 3. Y gapHoe.
4. 3ocratndeckoe. 5 B3peiBoM.

CxeMbl nipeccoBanus opoinkoB (puc 5.1u puc 5.2).
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Pucynox 5.2-Jgyxcmoponnsis cxema naubonee pacnpocmpanenHolil
cnoco6 npu hid >1 _
6 XOJOJHAS TOPLHHOBAS PACKATKA AETAJIEU
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[IpumMeHeHHe  METONOB  pOTAIMOHHOW  OOpabOTKM  3HAYUTETHHO
pacmupsieT 00JacTH HCIOJNb30BAHMUS IPOLIECCOB  XOJIOJAHOTO OOBEMHOIO
nedopmupoBanus [1 — 5].

JlokanpHBIN XapakTep MPUIOKESHUS HATPY30K:

— YMEHbIIIaeT 00Ty CUiTy JAe(OpMHUPOBAaHUS; KOHTAKTHBIC HATIPSDKCHMS,
JIeHCTBYIONME HAa WHCTPpyMeHT; pacxonsl Mmeramuia Ha 30 %; TpyaoeMKOCTh
U3TOTOBJICHUS JeTanu npubiausutenpHo Ha 20 %o cpaBHeHUIO ¢ 00pabOTKOM
pe3aHuem,

— yBenuuMBaeT (U3MKO-MEXaHWMYECKHe CBOHCTBAa 00pabaThIBAEMOro
MeTaJia, 00ecIeynBaeT ONTUMAIBHOE PACIIONIOKEHNE eT0 BOJIOKOH;

— YBEITMYMBACT IKCILTyaTal[MOHHBIE CBOWCTBA MOJydyaeMbIX JeTalei.

Ilpeumywecmea: HV3Kas CTOUMOCTh OCHACTKH, HE3HAYUTEIIBHOE BpeMs
MOJITOTOBKM TIPOM3BOJACTBA, HCIOJIb30BaHUE OOOPYIOBaHUS OTHOCHUTEIBHO
HeOOJBIION

MOIIIHOCTH TIpU W3TOTOBJIICHUH KPYMHOTaO0ApUTHBIX JeTalled, Jerkas
aBTOMATH3AIIHSI, MOKHO TIPUMEHSTh B MEJIKOCEPHITHOM TIPOU3BOJICTBE.

OcBoeHbI TeXMPOLECChl TOPLIOBOM pacKaTK 3aroToBok u3 ctanei [11X15,
HIX15CT, 40X, 20, 45u /116 u T. 1.

B kadecTBe 3aroTOBOK HCITIOJIB3YIOT OTpPE3aHHBIE 3aroTOBKUA TPYO WIIH
NPYTKOB, yCTaHaBIIMBaeMble B MaTpHIly CcBOOOIHO ¢ 3a3opoMm 1m0 0,3 MM Ha
CTOpOHY. Banku MOryT ObITh HMJIMHIPUYECKON WM KOHHUYECKOH (Gopmbl (puc.
6.1). ®opMUpPYIOT BHYTpEHHHE M HapyKHble OYpPTBI MO CXeMe BBICAJIKH.
Jluametp He 3aBHCUT OT pa3dMepoB neranu o0bidHO 250 — 400MM. bonbiue
TEXHOJIOrMYeCKre BO3MOKHOCTH (yron 5 — 15°k ocu BpallieHus TeTajHn).
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1 — 3acomosxka 2 —oepopmupyrowuii eanox 3 —onpaska 4 —mampuya
Pucynox 6.1 —Texnonoeuueckue cxemv mopyosoii packamxu

[Tonmy4yaemble feTany — OCECHMMETPUYHbBIE TUIA Tell BpallleHusl, TIalKue,
C TIIyXO#l MOJIOCTEI0, UMEIOINNe pa3BUThIN ¢uraner] (puc. 6.2).

Heoocmamok — cioxxHOCTh (OPMBI 3aBUCUT OT pa3MepoB U (HOpPMBI
IeTalu.
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Pucynox 6.2 =/lemanu, uzeomoenentuvle mopyogot packamkotl

7 HAKATKA 3YBYATBIX TIPO®UJIEN

HakaTky TpHMEHSIOT KaK OKOHYATEeNBHYIO OIepanuio o0paboTKu
3y04aToro BeHIla MPU MPOU3BOJACTBE 3yOuarhix Kosiec 15...16 xkBanuTeTOB
TOYHOCTH ¢ MoayieMm He Oosiee 4 mMMm. [Ipu Hakatke skoHomwuTcs 15...30 %
MeTaJia, TPYI0eMKOCTh Mpoliecca MeHbIe B 2...5 pa3, ycTanocTHasi IPOYHOCTh
noBeimaetcst Ha 15...20 %,npounocts npu u3rube ysennuuaetcs Ha 20...40
%. TemnepaTypa nakatku — 1000...1108C.

CymHOCTh MeToAa: 3aroToBKa Harpera B HWHIYKTOpE, HaKaThIBaeTCS
npoduis MEXTy IBYMSI 3yOUaThIMH KoJIecaMU-UHCTPYMEHTaMH,
YCTaHOBJICHHBIMHU Ha OTpeieJIeHHOE MEXIIEHTpoBoe pacctostaue [1 — 5].

TexHonornueckuii mpoIEecc OCYIIECTBISIETCS IByMsI TTapaMiy BaJIKOB!
OJlHa Mapa — IJajaKas, Apyras — 3yOuartas. 3yOuaTblii W TJIaAKU BaJlOK
Haca)kKeHbI Ha OOIIU Ball, TaK 4TO 3y0UaThlil BAJIOK HAXOUTCS BBIIIE IITaIKOTO.

3aroToBKy 3a)XMMArOT THUIPABINYECKUM YCTPOHUCTBOM W pacIoyiararoT
NIPOTHUB TIAJKUX BaJIKOB.

[Toce HarpeBa 3aroTOBKHM BalIKH COJIMDKAIOT W TIPOU3BOAST OOKATKY
oboja, mpuaaBas eMy TOYHBIE pa3Mephl Mo ITuaMeTpy | mupuHe. Jlanee Baiku
Pa3BOMSAT 3aroTOBKY, YCTaHABJIMBAIOT MMPOTHUB 3yOUaThIX BAJIKOB, TOCTIE YeTO Ha
Hee MPOU3BOJAT HakaTKy 3yOneB. [Ipu mpokaTke v HaKaTKe Ha BAJKHU MOJAETCS
CMAa30YHbIN MaTepuall.

H3roTtoBneHne MUIMHAPUYECKUX NPSMO3YyObIX M KOCO3yOBIX KOJleC ¢

MoxaysieMm 1,5...3um u auamerpom < 250MM ocyIiecTBIseTCS MTPHU HaKaThIBAaHUHU

¢ oceBoii mojaveit 3arotoBku (puc. 7.1). /Iy U3roToBIEHUS KPyITHOTabapUTHBIX
KOJIEC CO 3HAYUTEIbHBIM MOJYJIEM UCIOJIb3yeTCsl HakKaTKa € paaralibHOU
nojaveil BaikoB (puc.7.2). 3aroToBKaM# CIyaT ITAMIIOBKU WJIM OTpPE3aHHbIE
OT MPYTKa AUCKOBBIE 3arOTOBKH.
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1 —3yb6uamoe koneco (uncmpymenm) 2 —smanonnas wecmephs 3 —3a20MoeKa
Pucynox 7.1 -Cxema nakamvieanus uiecmepen ¢ ocegoti nooaueli 3a20moeKu
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1 —3ybuamoe koneco (uncmpymernm) 3 —zacomoska
Pucynox 7.2 -Cxema naxamulearnus 3y64ameix Kojec
¢ paouanbHol nooaudetl 8aniKo8

8 PACKATKA KOJIBIIEBBIX 3AI'OTOBOK

PackaTka KONBLEBBIX JeTallei (3aroTOBOK) — TEXHOJOTrHYecKas
omepanuss  (HOpMOU3MEHEHHUs, TIOCPEJACTBOM  KOTOPOW  TIPOU3BOIMUTCS
OJTHOBPEMEHHOE YBEJIIMUeHHWEe Hapy>KHOTO JuamMeTpa W JuaMeTpa OTBEPCTHS
KOJIbIIEBOrO MoyTydadprkara (ITOKOBKH) 3a CYET YMEHBIIEHHS TOJIIIHUHBI €ro
CTEHKH, TIPH 3TOM MOXeT OBITh TakKKe W3MeHeHa (popMa MOTePeyHOTO CEUCHHUS
kosbia [1 — 5].

PackaTka ocymiecTBisieTcss B Tpoliecce Je(opMUpOBaHHUS BaJlkaMU Ha
CIEIMATU3UPOBAHHBIX KOJIbIIE PACKATHBIX MAaIllMHAX W TPUMEHSETCS IIPH
U3TOTOBJICHUU KONBIEBBIX neranedt nuamerpoM oT 50...70um mo 7000uvm,
IIUPUHON cooTBeTCTBEHHO OT 5...7MM 1o 1200vuM m Maccoilf OT HECKOJIbKHX
NecATKOB rpammM 10 12,5r.
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B 3aBHCMMOCTH OT MOCTaBJEHHBIX 3a/a4, rabapuTOB H3TOTOBIISAEMBIX
JeTajeil, Mapku Marepuansa U JAPYruX YCIOBHH packaTKy BBINOJHSIOT B
ropsiueM, MoJyropsiueM HIIA XOJIOJHOM COCTOSTHHSIX.

Cnocoowbt packamku. 1o cxemam popMOU3MEHEHUSI paCKaTKy KOJBIIEBBIX
3arOTOBOK YCJIOBHO pPa3feisiiOT Ha OTKPBITYIO, TOJYOTKPBITYIO, 3aKpPBITYIO U
noJy3akpeiTyo. Hambosee pacnpocTpaHeHHON SBJISI€TCS OTKpbITas pacKaTka
(puc. 8.1, a). Ucxonnas 3arotoBka (momydabpukar) 1 momermmaeTcss MeXIy
IBYMsI BakaMd 2 W 3, OJWUH W3 KOTOPhIX (OOBIYHO HApy)KHBIN) SIBISETCS
MPUBOJIHBIM, & BTOPOH BpalllaeTcs 3a CYET CHJI TPEHHWS OT KOHTakKTa C
3aroToBkoi. OIWH W3 BAJIKOB (HAXKMMHOM) MMEET BO3BPATHO-IIOCTYIATEIBHOE
nepeMeleHue, Mpu cBoeM padodeM X0 BO3AEHCTBYS Ha 3arOTOBKY C YCHIIUEM,
HEOOXOUMBIM TS ee TehopMHUpOBaHMs. Y BeJIMYMBAsICh B JHMaMeTpe, 3arOTOBKA
B T€UYEeHHe BCero mporiecca ehOpMHUPOBAHHSI COITPUKACAETCS ¢ IByMsI CBOOOIHO
BpALIAFOIIMMHUCS HANPAaBJISIOIMIMMU BaJikaMu 4 U 5, KOTOpble MPKUMAIOTCS K
Hel ¢ onpeNielIeHHbIM YCUIIUEM, TTPE0TBpaIliasi CMeIleHHe [IEHTPpa 3arTOTOBKH OT
OCH LIEHTPOB pPAacCKaTHBIX BAJKOB 2 W 3, ycTpaHss BHOpanuu U oOecrieunBas
NpPaBUJIBHYIO FeOMETpUYecKyto GopMmy Kombila. [Ipu packatke ¢ HeOONBIIMMU
CTENeHs MU CyMMapHOU aedopMaliu Ba MOJBHKHBIX OMOPHBIX Bajka 4 u 5
MOTYT OBITh 3aMEHEHbBI OJJHMM HETOJBMXHBIM (IIPaBbIM), BBITIOIHSIOIIUM TE XK€
¢byHkmu. B mporiecce packaTke ¢ 3aroTOBKOH KOHTAKTHPYeT KOHTPOJIBHBIN
pOJIUK 6, KOTOPBIN MPHU JOCTHKEHWH BaJaHHOTO HApYXHOTO JUaMeTpa MojaeT
CUTHAJ Ha OTBOJ HaXWMHOTO Bajika 3 B HMCXOJHOE TOJIOKEHHWE, TOCIe Yero
3aroToBKa MOXKET OBITh yJajeHa ¢ Bajka 2.

[TosyoTkpeiTast packatka (puc. 8.1,0) oTiM4aeTcs OT OTKPBITON TeM, 4TO
C MTOMOIIBIO TTapbl MPUBOIHBIX HIIA XOJIOCTBHIX TOPIIOBBIX KOHUYECKUX BAJIKOB 7
1 8 mpou3BoIUTCS 00KaTHhe 3aTOTOBKHA B OCEBOM HAIpaBIIEHUU U MTPopaboTKa ee
TOpIIOB. B mpoliecce packaTku mpu MOCTENIEHHOM COJIMYKEHUH TOPIIOBBIX BAJIKOB
JOCTUTaeTcs 3alaHHas Jedopmaiius MO IIMPUHE 3aroTOBKU. B HEKOTOPHIX
cllydasix pPacCTOSHUE MEXIY OCSIMHU Mapbl KOHHYECKHUX BaJKOB B Ipolecce
packaTKi He UW3MEHSETCS, M OHHU JIUIb MPEMSITCTBYIOT €CTeCTBEHHOMY
YIIUPEHHUIO0, obecreyrBasi mpopaboTKy TOPIIOB 3arOTOBKU U YCTPaHss YTAKHHBI,
00yCJIOBJICHHbIE HEPaBHOMEPHOCThIO YIIUPEHUS B TMPOJOJIBHOM CEYEHUU
3aroToBKH. IIprMeHeHHWe TNPUHYIUTENBHO COMMKAIOMIMXCS B  Ipolecce
pacKaTK{ TOPIIOBBIX BAJIKOB IO3BOJIIET 0oJiee MHTEHCHUBHO Tepepacipe/eiTh
METaJJT W TOoJy4aTh OoJiee CJIOXHBIE (OPMBI TIONMEPEYHBIX CEUeHUH Yy
KOJIBIIEBBIX 3arOTOBOK.

3akpbiTas packatka (puc. 8.2) B oTiMuUMEe OT MPEABIAYIIUX CIIOCOOOB
ocylrecTBiseT (HOpMOU3MEHEHNE 3arOTOBKHM TPOKATKONH MEXIy BHYTPEHHUM
BaJIKOM 2 W HapyXHBIM TOJBIM BaJkoM 3. PamuanbHOoe 00xaThe 3aroTOBKH
JOCTUTaeTCsl TPUHYIUTEIbHBIM COJNIMKEHUEM OCell BHYTPEHHEro W IOJIOro
BaNKkoB. [Iporiecc ¢GopMoU3MeHeHUsT TMPOIODKAeTCs JO TeX TMop, ToKa
HapY>KHBIA JMaMeTp 3aroTOBKM 1 He mpUMeT pa3Mepa JuaMeTpa OTBEPCTHS
MOJIOrO Bajika, a TOJIIMHA €e CTEHKH He JOCTUTHeT 3amaHHoi. [locie storo
HCXOJTHOE TOJIOKEHUE Ocell BaJKOB BOCCTAHABIIMBAETCSI, & 3aTOTOBKA yAaJseTCs
U3 TI0JIOTO BaJIKa BBITAJIKKUBaTeNeM 4.
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a) 6)
a —omkpuimou 6 — nonyomxkpeimo
Pucynok 8.1 -Cxemwur packamxu

b 3
Pucynok 8.2 -Cxema 3akpoimoco cnocoba packamku

[Tomy3akpeiTas packarka (puc. 8.3) mpeacraBiseT coO0Oil KOMOUHAIHIO
CXeM OTKDBITOH M 3aKpbIToil packaTku. [Ipm cOIMkeHWH ocell BHYTpPEHHETO
Basika 1, mosioro Basika 2, MpUHA KOTOPOTO MEHBIIE IUPHUHBI pacKaThIBaeMOMH
3arOTOBKH, M JIBYX XOJOCTBIX OOKOBBIX BalIKOB 4, 0QOPMISIONUX YYaCTKH
3aroTOBKH, TIPUMBIKAIOIINE K €€ TopIiaM, TPOU3BOIUTCS paauaibHOe 00KaThe
CTCHKH 3arOTOBKH, TPOJIOJDKAIOIIEEeCs IO TeX Iop, MOKa ee Hapy>KHBIN JruameTp
HEe OKa)kKeTCsl paBHBIM JHaMeTpPy OTBEPCTHS IMOJIOTO BajKa, a TOJIIUHA CTCHKH
He mocturHeT 3amaHHou. [lpm 3TOM OokOBBIe Bajku 4, TONBIM BalOK 2 U
BHYTPEeHHHH BaJlok 1 MOTyT OBITh PacHoOJOXKeHbl Tak, 4TO och O3 OOKOBBIX
BaJIKOB HAXOJIUTCS BHE TJIOCKOCTH, MTPOXOJISINEl depe3 och moyioro Baimka Or u

ocb BHyTpeHHero Baika Oj1. DTUM obecrneuynBaeTcss BO3MOKHOCTb YAaJICHUS
U30BITOYHOIO O00beMa 3aroTOBKH, 00pa3ylollero TOPLOBbIE 3ayCeHLbl B
Ipolecce packaTky Kousbla. [Ipu BoccTaHOBIIEHNH UCXOQHOTO IOJIOXKEHUS OCEN
BAJIKOB pacKaTaHHAs 3arOTOBKA YIAJSETCS U3 MOJIOTO BaJKa BBITAJKUBATEIEM U
cHUMaeTcsl ¢ BHyTpeHHero Bajka. Ha puc. 8.4 mpencrasiena ¢opma ceueHui
KOJIBLIEBBIX 3aIOTOBOK.
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1 - snympennuti 6anox 2 -HAPYHCHBII NOBIU BANIOK 3 ~HANCUMHOL BATIOK
4 - bokosvle sanxku 5 -onopnulil eanok 6 -packamoeleaemolil norygpabpuxkam
{ - mopyoguvie 3ayceHybl )y packamaHHol 3a20MO8KU
Pucynok 8.3 -Cxema nonyzaxpvimozo cnocoba packamxu

AR

1...11 -¢popmui ceuenuii c copuzonmanvHoll 0cvi0 CUMMempuu
12...19 ceuenus, He umerowue 20puU30HMATLHOL CUMMEMPUU
Pucynok 8.4 - @opmul ceuenuii Konbyesvix 3a20mMo8oK, NONYYEHHbIX

HA KOJIbYepacKamuvlx MauuHax noayomKpuimou packamxku
9 9JIEKTPOI'MAPABJIMYECKAS HITAMIIOBKA (3I'lI)

BHCKTpOFI/II[paBHI/I‘-IeCKOﬁ IITAMIIOBKOM OOBIYHO H3TOTOBJISIOT JC€Talli U3
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JTUCTOBBIX 3aroToBok TonuHoi 0,8...2mM. [Ipu 3TOM MHUHMMaNIbHBIE PAIIYChI
KPUBU3HBI TTOBEPXHOCTH JAETalld, KaK MPaBUIIO, COCTABISIIOT HE MeHee 2...4MM.
['abapuTHble pa3Mepbl IJIOCKUX 3aroTOBOK JeTajied  CJIOXKHOU  (opMbl,
uzroroBisieMbix OI'IL, pocturaror 1500 x2000mM. ['myOGuHa mrammyembIxX
neranei — mo 500 ...600mMm. Ha crnenuanbHBIX 3JIEKTPOTUAPABINYECKUX
YCTaHOBKAaX C MepeMelaeMoil OJHOM WM HeCKOJIbKUMU Pa3psiAHBIMUA KaMepamu
HITAMITYIOT TUTOCKHe KpymHoraGaputable (1o 3...3,%M) geTtanu ¢ pa3siTudHBIMU
pudTamu 1100 MECTHBIMU peibedamu. JleTanan ciIoXKHONW (OPMBI IITAMITYIOT 3a
HECKOJIbKO TepPEeX0JI0B Yepe3 IJIACTHYHYI0 auadparMy W C HCIOJIb30BaHHEM
MHOTORJIEKTPOJIHBIX Pa3psSAHBIX Kamep. MakcuMmanbHble AWaMeTp | JJTMHA
000JI0YeK, IMTaMITyeMbIX Ha CIeNHATU3UPOBAHHBIX YCTAaHOBKAaX, OOBIYHO HE
nocturarot 1000um.

CymecTByIOT JBa MeToAa TNpeoOpa3oBaHUs AJIEKTPUUYECKOW SHEpruu B
MEeXaHUYeCKyI0: pasps] KOHAeHcaTopa uepe3 3a30p B JKHAKOCTH U pa3psf
KOHJeHcaTopa uepe3 mpoBosouky. Ilpm Ol wmetann nedopmupyror
NEPUOJUYECKA  TMOBTOPSAIOIMIMMUCS ~ MMIYJbCAMU  BBICOKOTO  JaBJICHMS,
reHepUpyeMbIMH  BBICOKOBOJIbTHBIMU  paspsijaMd B JKUAKOCTH WM
DJIEKTPUUYECKUM B3PBIBOM MPOBOIHUKOB [1 — 5].

Ha puc. 9.1 nokazansl cxembr OI'IIl. TexHomoruueckue ycTaHOBKU
BBITIOJTHSIOT ¢ OTKpbITON (prc. 9.1,a) wim 3akpeitoit (puc. 9.1, 0, B) kamepoi
(eMKOCTBIO).

1 —mampuyor 2 —3a20mosKu 3 —npusicumol
4, 1 —snexkmpoosi 5, 8 —omkpuimas u 3axkpeimas kamepoi
6 —600a 9,10 —sepxHAA U HUINHCHAA KPLIUUKU
a — 8 omKpuImou 6 — 3axpwLimoil kKamepax

8 — U3 mpyoyamoli 3a20MoeKU 8 3aKPbIMOl Kamepe
Pucynox 9.1 -Cxemwi snekmpozudpasnuueckoil utmamnosku oemaneti
U3 NIOCKOLL 3a20MOBKU

JluctoByro 3arotoBky 2 (puc. 9.1, a) ykmanbIBaroT Ha Matpuily 1 u c
MOMOIIIBIO  YCTpoiicTBa 3 MNPWXKUMalOT K Heid. EMKkocTh S 3amonHsOT
nepenaromieii cpemoit (BomonpoBoaHON Bojoi) 6. B Boje Ha ompenereHHOM
paccTOSIHUM OT 3aroTOBKM 2 pasMenialoT paboume osnektpoasl 4 u 7
(MOJIOXKUTENBHBIN U OTPULIATENILHBIN), COeIMHEHHBIE C TeHEPATOPOM UMITYJIbCOB
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TOKa AJIEKTPOTUAPABINYECKON YCTAaHOBKH.

[Ipy BBICOKOBOJBTHOM BJIEKTPUIECKOM paspsijie MeXIY dIeKTpoaamMu 4 u
/ BO3HHUKAET TOKOIPOBOAIINN UCKPOBOM KaHai. Pacimpenue kaHana paspsia
P BOJIUT K BO3HUKHOBEHHUIO B )KMJIKOCTH yAapHOMW BOJIHBI.

[Toq neiicTBMeM yaapHOW BOJIHBI, JaBJICHHS, OOpa3ylOMErocs TpH
paclIMpeHU Tapora3oBOM IOJOCTH, U COIYTCTBYIOIIETO THUAPOIOTOKA,
COTIPOBO’K/IaeMOT'0 KaBUTAIUEH, MPOUCXOAUT IeopMUpOBaHHUE 3arOTOBKU 2 TIO
Matpuiie 1.

Koapduument mnonesHoro paeiictBus (KII/) snekrporuapaBindeckoit
mTamMIioBku coctapiseT S...20% HauGonwmmit KIT/1 nocturaercst B yctaHoBKax
C 3aMKHYTBIM 00BeMoM kuakocTr. Ha puc. 9.1moka3ano pa3mernieHue padbounx
aMekTposoB 4 m 7 B 3akpbiToii Kamepe 8. Dnektpoasl 4 u 7 MOTYT OBITh
YCTaHOBJICHBI TaKKe BHYTPHU TPyOUaTOl 3aroTOBKHU 2, MIOMEIIEHHON B 3aKPHITYIO
Kamepy, oopasyemyro matpuieid 1 kpermkamu 9 u 10 fpuc. 9.1,8).

[Ipu BBICOKOBOJIbTHOM pa3psijie B KUIKOCTU M€HEPUPYIOTCS UMITYJIBCHI C

amMmuTyoi  maBienus, pocturatomedt 10 [la, m wacroroit 0,1...100,
CJIEICTBHEM YeTO SIBJISIFOTCS BBICOKAsl CKOPOCTH Je(POPMUPOBAHUS JIUCTOBBIX H

TpyOYaThIX 3aroTOBOK (IECSATKH M COTHH M/C) U HE3HAUUTEIILHOE (10_4...10_50)
Bpems Aedopmalny.

HecMoTpss Ha cTONh KOPOTKHE MPOMEXYTKH BpeMeHH aedopmanuu B
MaTepuale yCIeBalOT MPOW30HTH TaKWe BHYTPEHHHE W3MEHEHHS, KOTOpBIS
BJIMSIFOT HE TOJIBKO Ha CTPYKTYPY U CBOMCTBA 3ar0TOBKH TOCie 00pabOTKH, HO U
Ha pe3yJIbTaThl TEXHOJIOTHYECKOT0 TpoIiecca.

Bo30Oyxnmaempie TIpU  OIEKTPUUECKOM  paspsiie  yJIapHble  BOJHBI
nepesaloTcss OT WMCTOYHWKA dYepe3 KHUIKOCTh K 3arortoBke. Co 3BYKOBOI
CKOpPOCTBIO OHH JTOCTUTAIOT MMOBEPXHOCTH 3arOTOBKHM, BHauYajle BO3JEHCTBYS Ha
Hee TMepIeHIUKYJISIpHO, a 3areM To mnepudepuu. VICTOYHWK yIapHBIX BOJH
nericteyer mepuoamdeckn ¢ dvactorod 0,1..10[m wm Moxer mpu 3TOM
nepeMeniaTthcsl Ha 3aJaHHBId [Iar 1O MPeJBapUTENBHO YCTAaHOBJICHHOM
nporpamMmme. B pe3ynbTare BO3ICHCTBHUS ynapHOW BOJHBI HAYMHASTCS
neGopMHpOBaHHE 3arOTOBKH, a B Marepuaje ee BO30YXKHAlOTCsS BOJHEI
Hanpspkernid. Ckopocth nedopmupoBanus MoxeT pocturath 20...400m/c, a
BOJIHBI HAIIPSOKCHH B MaTepualie, ImepeMeliasch co CKOPOCThIO 3ByKa, OBICTPO
NPOXOAST CKBO3b BCIO TOJIIMHY 3aroTOBKH W JO OYEPEIHOTO HMITyJIhca
yCIIEBAIOT OTPA3UTHCS HECKOIIBKO pas3.

['maBHBIM (QaKTOpPOM, OMpPEeACISIOMUM (QPOHT yAApHOW BOJHBI IPHU
paspsijie uepe3 3a30p B )KHIKOCTH, SBISICTCs] (hopMa dJIEKTPOAOB U PedIeKTOPOB
(oTpaxateneii). ®opma GpoHTa yIapHOI BOJHBI 3aBUCUT OT PACCTOSIHHS MEXTY
anektpogamu (puc. 9.2). [lpyn He3HAYUTETHLHOM PACCTOSHUU MEXIy HUMHU B
pe3ynbTaTe paspsiaa oopazyeTcst BoHa co chepudeckum dppontom (puc. 9.2,a),
npy  JOCTAaTOYHO OoyibmoM  (HECKOJBKO CAaHTUMETPOB) — BOJHA C
HuMHAprYeckuM ppontom (puc. 9.2,0).

Paspsin uepes 3a30p B JKHUIKOCTH XapaKTepU3yeTcs HEYyCTOMYHMBOCTHIO, a
BBIXO/IHYIO MOIIHOCTh TPYIHO peryiupoBarh. He Bcernma ynmaercs MOBIUATh Ha
(dbopMy yaapHO# BOJTHBI ITyTeM W3MEHEHUs (hOPMBI SJISKTPOJIOB U OTpakaTelel.
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YroObl 00NeryuTh ynpaBieHHe (OPMON W aMIUIUTYIOH TeHEePUPYEeMBIX
BOJIH JaBieHus u ToBbIcUTh KIIJ[ WCKpOBOro MpOMeEXyTKa, 3IIEKTPOMIBI
3aKOpavyMBaIOT MEXIY COOOH MPOBOJAHMKAMHU B BHUIE TMEPEMBIYKH (MOCTHKA).
[TepemMbIYKy BBITIONHSIOT U3 TOHKOW MPOBOJIOYKH 6, CBEpHYB €€ CIIUPANbIO, WIN
u3 donbru (puc. 9.2,6, B). bnarogaps 3ToMy IyTh 3JIEKTPHYECKOI0O paspsja
MOKeT OBITh TIpelonpeieieH 1Mo HampaBieHuto U ¢popme. CoeauHss dIEKTPOIbI
MTPOBOJIOYKOM, yAaeTCsl TMMOCTAaBUTh MapaMeTphl YAapHOW BOJHBI B 3aBUCUMOCTH
oT (POpPMBI paspsizia MEXIy IEKTPOIaAMHU.

a) 6) B)
1 —mampuyor 2 —ghponmol yoapHotl noHbvl 3 —anekmpoovl
4 —paspsaonvie npomexncymku S —3azomoexku 6 —e3pulearouuecs nPpoeoIoyKu
a — cghepuueckozo 6 — YUTUHOPUYECKO20 8 —NI0CKO20

Pucynox 9.2 -Cxemot hopmuposarnus ppornmos yoaproii 60.itoi

10 ITAMITIOBKA ITOKOBOK 13 ) KUJIKOI'O METAJIJIA

DOro onmHa W3 Hawboyiee MPOTPECCHBHBIX TEXHOJOTHM, IMO3BOJISIOIINAX
[OJIy4yaTh ITOKOBKM C YMEHBIIEHHBIMH IPHUITYCKAMU T[IOJ MEXaHUYECKYIO
obpabotky, KM no 95...98 %, ¢ BbicOKMMH (QU3NKO-MEXaHUIECKUMH W
OKCILIyaTal[MOHHBIMU CBOMCTBAMH.

DTO CHUHTE3 JIUTESHHOr0 M Ky3HEYHO-IITaMIIOBOYHOTO IMpou3BoacTBa. [1o
OTOW TEXHOJIOTMA MOJYKHO IIOJydaTh CIIOKHBIE (DacoOHHbIE ITOKOBKH THIIA
GaHIeB, IMIECTepeH, KPBIIIEK C HU3KOW IIEPOXOBATOCTHIO TOBEPXHOCTH U
TOYHBIMH TE€OMETPUYECKHMMH pa3MepaMu, OIU3KUMH K (opMme M pasmepam
rOoTOBBIX JeTaneit [1 — 5.

TeXHOIOrUs INTAMIIOBKH IOKOBOK M3 JXHUIKOTO MeTajlla IT03BOJISAET
UCIIOJIb30BAaTh OTXOABl OT JIMThS, INTAMIOBKH (00JOW © TIEpPEMBIUKH),
MeXaHHYECKOH 00paboTKH (CTPYXKKa, IJ1aM) YePHBIX U [IBETHBIX METAJIJIOB.

[Tpu mTamMnoBKe KPYIHBIX MapTUH TMOKOBOK JUTSl Ka)KJIOTO THIIA TTOKOBKH
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M3rOTaBJIMBAETCS CBOM INTaMIl, NPH INTAMIIOBKE B YCIOBHSX MEJIKO- H
CpeHeCepUHHOTO MPOU3BOJACTBA SKOHOMHUYECKU I1eJIecO00pa3HO TMPUMEHSTh
CPYNIIOBOM METOJX, IPU KOTOPOM MWCIIOJIB3YETCS YHUBEPCAJIbHBIM I'PYIIIOBON
OJIOK W M3roTaBJIUBAeTCS TOJBKO CIOXHBIA (HOPMOOOPA3yIOMIUI WHCTPYMEHT
(BcTaBKH, BKJIA IBIIIIN).

bonbmoe KOJINYECTBO neTajen CIIOKHOU KOH(pUTypauuu
NprUOOPOCTPOUTENFHON U 3JEKTPOTEXHUYECKON OTpacieil W3roTaBIUBaeTCs
OTJIMBKOM B MecuaHol wiM Metajuindeckoit Gpopme. Mcnonb3yercs TUTHUKOBas
cucteMa u npuObLH, Ha 9TO pacxoayercs 1o 40...50%wmeranna.

[Ipy  w3roToBIEHMM  JAaHHBIX  JleTajeil  KOBKOW  HaOJroJaroTcs
3HAYUTEJIbHbIE MPUITYCKH U HAITyCKA Ha MEXaHUYECKYI0 00paboTKy.

Ilo cpaBHEHMIO C JIUTHEM IO JABJIIEHUEM IITAMIIOBKA KUJKOTO MeTasula
MO3BOJISIET MOIYYNUTh TOKOBKH CIIO)KHOTO TIPOGUIIS MOYTH O3 Mop M paKOBHH.

CylIHOCTh IWITAaMOOBKM U3 JKHAKOTO MeTalla — JKUIAKUM MeTasl
noJiaeTcs He B CIICUANIbHYIO0 KaMepy cxkatus (Kak MpH JIUThe MOJ IaBJICHUEM),
a HENOCPEACTBEHHO B IIOJIOCTh IITaMIIa, a 3aTeéM II0J JEWCTBHEM ITyaHCOHa
nedopMupyeTcs Tak ke, Kak U MpHU ropsiueid 00beMHOM MITaMIOBKE B 3aKPBITHIX
LITaMIIaX, U BBIAECPKUBAETCS MO AABICHUEM JI0 ITOJIHOM KPUCTAIIIIU3ALIAM.

[Ipumenenne naBneHus: mpu (HOpMOOOPa30BAHUK TO3BOJISIET YCTPAHUTh
OCHOBHOU HEJOCTATOK JIMThHs IIOJ JABJIICHUEM: IIyCTOThI, Ta30BbIe U yCaJO4YHbIE
KaMmepBhl.

[TokoBku mpocToil (opmbl 0e3 OOKOBBIX BBICTYIIOB U  BIaJAWH
M3rOTaBIMBAIOT B IOTaMIax C HEpPa3beMHBbIMHM MATPULAMM, a 3arOoTOBKH
CJIO)KHOM KOH(UTypaly ¢ OTPOCTKAMU U TMOAHYTPEHUSIMU — B IITammax C
Pa3bEMHOU MATPHULIEN.

IIITammyroT Kak LBETHBIE, TaK W 4YepHbIe MeTauibl. lIpm 3TOM Mertann
HaXOJMUTCS B COCTOSIHUM TPEXOCHOTO HEPABHOMEPHOT'O CXKaTHsl, pacTATMBAIOLINE
HalpspKeHUsT  OTCYTCTBYIOT, 4YTO  JaeT  BO3MOXKHOCTH  IITaMIIOBAaTh
MaJIOIUIACTUYHBIE CIUIABBI.

IIpenmymiecTBa ITAMIIOBKM M3 JKUJAKOTO MeTajla Iepes] KOBKOM M
ropsiuey ITaMIIOBKOW:

- YMEHBIIIEHUE pacXo/1a MeTajla U3-3a OTCYTCTBUsS [IOTEPD HA PE3KY;

- oTnazaeT HeoOXOAMMOCTh MMETh Ha 3aBoje OOJBIIYI0 HOMEHKIATYpy
[IpoKara,

- CTOUMOCTB MeTajuia 3arotoBok MeHbIle Ha 30 — 60 %,

- MOIIIHOCTH MpeccoBoro obopyaosanus Menblie B 10...20pa3.

HenocTtaTku mTaMnoBKY U3 KUJIKOTO MeTalia!

- IPOU3BOIUTENBHOCTS HUke, ueM mnpu ['OlLl, BBumy HeobxommmocTH
BBIJICP)KKH KUJIKOTO METAJJIa B LITAMIIE [1OJ 1aBJICHUEM,;

- JUINTEJIBHOE BO3JEHUCTBUE XUJIKOIO METaJIa CO CTEHKAMU UHCTPYMEHTA
BEIET K IOSBJIICHUIO HAa HUX pPa3rapHbIX TPELIMH — YMEHBIIAETCS CTOUKOCTH
LITaMIIOB.

11 TEXHOJIOT'USA OKCTPY3UU

DOKcTpy3usi- MeTon (opMOBaHUST B OKCTpyAepe U3IeNud  Wiu
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nonydabpukaroB  HEOrpaHWYEHHOW JUIMHBI MPOJABIMBAaHUEM  paclliaBa
nonuMepa depe3 GOpMYIOITYIO TOJOBKY ¢ KaHajaMud HeoOXOAUMOTO Mpodus.
J1J71s1 TOrO MCIOJIB3YIOT IITHEKOBBIE, I YepPBIYHbIE, SKCTpyaepsl [1 — 5].

[Ipon3BOACTBO pa3IMYHBIX BHUIOB M3JSIUNA METOJAOM DKCTPY3UH
OCYILIECTBIISIETCS IyTEeM IIOATOTOBKH paciuiaBa B JKCTpyAepe U MPUIAHUS
IKCTPYJATy TOW WJIM WHOW (OpMBI MOCPEICTBOM MPOJABIMBAHUS €ro 4epe3
(dbopMmyromre TOJIOBKH COOTBETCTBYIONICH KOHCTPYKIIMHA C TIOCIEeAYIOIUMHA
oXJIaXJIeHWeM, KaJTuOpOoBaHUEM U T. 1.

Yempoiicmeo sakempyoepa:

[To ycTpoiicTBY ¥ pUHIHITY PaObOTHI OCHOBHOTO y3J1a, MPOAaBINBAIOIIETO
pacruiaB B TOJIOBKY, SKCTPYAepbl TIOAPa3IesSIoTCs Ha IITHEKOBbIEe, OeCITHEKOBHIE
Y KOMOMHUPOBaHHBIE.

OcHOBHBIM 00OpyJIOBaHWMEM [UJIsi TepepadOTKX IJJACTMAcC METOI0M
DKCTPY3UU CIyXKaT IIHEKOBble MAIIMHBI, Ha3bIBaeMble TaKXkKe YepBIYHBIMU
peccamu.

B  oTmenpHBIX ciydasx ~TiepepaOOTKA — IUlacTMacc IPUMEHSIOTCS
OecIIHeKOBbIe, WJIM JHUCKOBBIE, DKCTPYIEPhl, B KOTOPHIX pabOUYMM OpraHoM,
POJABIMBAIOIINM pacIljlaB B TOJIOBKY, SIBJISETCS JUCK 0CO00M (OpMBI.
JIBuwkymiasi cuia, MpOJAaBIMBAIOIIasl paciliaB, CO3JaeTcs B HUX 3a CUeT
pa3BUTHST B pacIulaBe  HOPMAalbHBIX  HANpsOKEHWW,  HaIpaBJIeHHBIX
MEPIeHIUKYJIIPHO KacaTebHBIM (COBMAJAIONIUM C HalpaBiIeHHEM BpalleHUs
nucka). JIMCKoBbIe 3KCTpyAephl MPUMEHSIOTCS, KOTrJa HeOOXOIUMO TOJYYUTh
YIIy4IIeHHOE CMellleHne KOMITOHEHTOB CMeCH. V3-3a HEeBO3MOXKHOCTH pa3BUBATh
BBICOKOE JaBJIeHWEe (OPMOBAaHMS TaKWe OKCTPYAEpPbl TPUMEHSIOTCS IS
MOJIyYeHUs] W3JIeNIUd ¢  OTHOCHWTENIbHO HEBBICOKUMH  MEXaHWYeCKUMU
XapaKTEePUCTUKAMU U HEOOJBIIION TOYHOCTHIO T€OMETPUUECKUX Pa3MepOB.

KomOuHMpoBaHHbBIE dKCTpyAepbl UMEIOT B KauecTBe pabodero oprasa
YCTPOKCTBO, coueTarolllee ITHEKOBYI0 W JMCKOBYIO YacTH, W Ha3bIBAIOTCS
YepBSYHO-IUCKOBbIMU.  [lpumensitorcs  mygs  obecrnedyeHHs  XOPOIIETro
cMecuTebHOro 3Qdekra, ocodeHHO Mpu mnepepaboTke Kommo3uToB. Ha Hux
nepepabaThIBalOTCA paciliaBbl IJIACTMACC, WMEIOIIMe HU3KYI0 BS3KOCTh H
JI0OCTaTOYHO BBICOKYIO JTaCTUYHOCTb.

[[lHexoBbIE DJKCTPYIAEphl MOTYT OBITh PAa3JIWYHBIX THIIOB. OJHO- W
IBYXITHEKOBBIC;  ONHO- W  JBYXCTyleHYaThle;  yHUBEpPCalIbHBIE U
CHeIMaIM3UPOBAHHbBIE, C OCHWUIMPYIOMUM (BHOJH OCH) W OJHOBPEMEHHO
BpAIIalOIIMMCs ITHEKOM; C 30HOM Jera3anuu u 0e3 Hee; ¢ BpallleHHeM LIHEKOB B
OJIHY ¥ B TIPOTHUBOIIOJIOKHBIE CTOPOHEI, U T. TI.

HawnGonee mpocThIM SBISIETCS OJHOIITHEKOBBIN JKCTpynep Oe3 30HBI
nerazanuu (puc. 11.1).

OCHOBHBIMU ~ 3JIeMEHTaMHU  JKCTpyJAepa SBISIIOTCS  00OTrpeBaeMblit
UIMHAP, IHEK (C OoXJaXIeHWeM WM Oe3 Hero), CeTKH, pa3MellaeMble Ha
peuieTke, U (opmyrolas rojoBka. B 3aBUCHMOCTH OT MpPUPOABI MOJHUMEpa,
TEXHOJOTUYECKUX PEXKUMOB MEepepadOTKU MPUMEHSIOTCS IIHEKHW Pa3IuyHOTro
npoduiis, B YAaCTHOCTH C Pa3JMYHBIM XapakTepoM H3MEHEeHUs TIIyOuHbl h
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Hape3Ku 10 JuinHe IHeka (puc. 11.2).

=1
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111 II I

1 —-6yuxkep 2 —wnex 3 —yununop 4 —nonocmo 011 YupKyiayuu 600bul
S —Haepesamenv 6 —pewemxa ¢ cemxkamu [ —ghopmyrowas conoska
I, 11, I1I- mexnonozuueckue 30nvt (nosicHenus 6 mekcme)
Pucynox 11.1 -Cxema ooHouiHexo6020 sxcmpyoepa
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a —wnex obweeo nasnavenuss ¢ mpems (I, 11, lll) ceomempuueckumu zonamu
6 — wiHek 011 nepepabomKu 8biCOKO KPUCMALIUYECKUX NOIUMEPOS
6 —wnex ona sxcmpyzuu [I1BX D —napyoicheiii ouamemp
L — onuna (mexnonoeuueckas) winexa h —enybuna napesku winexa
Pucynok 11.2 -OcnosHvie munvl uinekos

B 3aBucMMOCTM OT BHAa BBIITYCKAGMOIro W3JEJUsl TMPUMEHSIIOT JH0O
KOPOTKO, JHOO JJIMHHOIIHEKOBbIE MAIIWHBI, T. €. C MaJbiM WU OOJBIINM
otHomeHuneM JnuHbI L x muamerpy D mmueka (L/D) (puc. 11.2).3navyenus D u
L/D sBnsitoTCS OCHOBHBIMH XapaKTEPUCTHKAMH OJHOIITHEKOBOTO 3KCTpyZepa.
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[TapameTpudecKkuil psii OTEUeCTBEHHBIX IKCTPYIASPOB IMOCTPOCH 10 TUAMETpaM
mHeka: D = 20; 32; 45; 63; 90; 125; 160; 200; 250; 3&8@. B nanmenoBanuu
TUopasMepa npecca ykasoisarores D u L/D.

12BUHTOBAS DOKCTPY3USA —ITPOLHECC HAKOIIVIEHUSA
NAE®POPMALIUN

bonpmme TIaCTUYECKHEe nedopManuu JTaBHO UHTEPECyIOT
uccienoBaTeneii. B Hacrosimee BpeMs 3TH  HCCIENOBaHUS MPHOOpENH
JIOTIOJIHUTEIHbHOE 3HAUCHHE B CBS3H C OBICTPO BO3PACTAIOLINM MHTEPECOM K TaK
Ha3bIBa€MbIM HaHO- U CyOMHUKpOMaTepraiaM, CTPyKTypHbIE 3JIeMEHThl KOTOPBIX
umeroT pazmepbl 10-100am (Hano-) 1 100-1000am (cyOmuKpo-).

B pesynbrare 0oibIIMX MIIAaCTUYECKUX Je(opMaluii METalJIOB pa3Mephl
UX CTPYKTYPHBIX 3JIEMEHTOB (KPHUCTAJJIMTOB, (parMeHTOB, T'paHUIl pa3jieia U
T.I.) YMEHbBIIAIOTCS M JOCTUTAIOT 3HAYEHHWM, XapaKTepHBIX IJii HAHO - |
cyOMuKpomMarepuaioB. BeneacTBue 3Toro cuibHOIEPOPMUPOBAHHBIE METAILIBI
NpUOOpeTaloT KayeCTBEHHO HOBBIE CBOWCTBA, MHOTHME M3  KOTOPBIX
MPeACTaBIAIOT TMpakTHUYeckuil wuHTepec. B wacTHocTH, OHM 001amarOT
aHOMaJIbHO BBICOKOM TUIACTUYHOCTHIO B COUYETAHMM C OONBIION MPOYHOCTHIO.
Ecte  pesymbrarhl,  yKa3plBalOIlMe€  HAa  BO3MOXHOCTb  IOJIyYeHHs
CBEPXIUIACTHYHOCTH HEKOTOPBIX METAJUIOB TP KOMHATHBIX TeMIepaTypax [8].

Jlns  ocyuiecTBieHHsT OONBIIMX IUTACTUYECKUX JedopMannii MOXXKHO
WCIIONIb30BaTh pa3lWYHbIe TpOIecchl O00padOTKH JaBIeHHEM: MPOKATKY,
BOJIOYEHHE, TMpeccoBaHne © Ap. OgHaKO MOHOTOHHOE (HOpPMOM3MEHEHHe
3aroTOBKU (IIOCTOSIHHOE YBEJIIWYCHHWE [UIMHBI TPU TPOKATKE W BOJIOYEHUH,
yYMEHBIIIEHHE BBICOTBHI MPU OCAJIKE), OYEBUIHO, MPUBOIUT K TOMY, YTO IPH
OonpMx AedopMmalusx ee pasMmep, XOTs Obl B OJHOM U3 HalpaBleHHH,
CTQHOBUTCS Ype3BbIUAiHO MajbiM. OJTO Pe3KO COKpalaeT o0JacTb
MOCJIeTYIOIIET0 UCTIOJIb30BaHUS TAKUX 3arO0TOBOK.

HccnenoBanusi mokaspiBatoT, 4To 3P dekT Oonbmx aedhopmanuii mpu
OMpe/elieHHbIX  YCJIOBUSIX MOXHO  TOJYYUTh IyTeM HEMOHOTOHHOTO
(dbopMoM3MeHeHUsT 3aroTOBOK. JTO HCIONB3yeTcsl B Mpolleccax oO0paboTKu
JaBJI€HWEM, OCHOBHOW IENbI0 KOTOPBIX SIBISIETCS HaKOIUIeHHe NedopMalnu B
3aroToBKax, a He u3MeHeHHWe ux (opmbl. K TakuMm mporeccam OTHOCSTCS:
paBHOKaHaJIbHAs yTJI0Basi SKCTPY3Hsl, BCECTOPOHHSISI KOBKA, BUHTOBAS SKCTPY3HUs
U 7p., KOTOpble B TOCIEAYIOLIEM Mbl Ha3blBaeM MpOLECCaMU HaKOTUICHUS
nepopmaruu (ITHJT). ITockonbky dopma 3aroroBku mocie [THJ] nmpaktryecku
COBMAaJaeT C MCXOIHOHM, TO MMeeTcs BO3MOXXHOCTh MHOTOKpPAaTHON 0O0paboTKu
3aroTOBOK JIJIs HAKOIJIEHUS B HUX JOCTATOYHOM AedopMaliyi.

C ognoii croponsl, [TH]] siBisitoTes nporieccamu o0pabOTKU JAaBIeHUEM.
[TosToMy ux peanuzanus HEBO3MOXKHA 0e3 pellleHHs] XapaKTepHBIX IJIsi TaKUX
IIPOLIECCOB 3ajlay: OMpeJeeHus] HanpsHKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS
3aroTOBKM, pacueTa CHUJIOBBIX TIapaMeTpoB IIpoliecca, MPOSKTUPOBAHUS U
W3rOTOBIICHUS 1e(POPMUPYIOIIETO UHCTPYMEHTa U OCHACTKH, TI0JI00pa cMa30K U
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t.1. C gapyroii croponsl, [IHJ[ — 3T0 He o0ObIuHBIE omepanuu 00pabOTKU
JaBJIEHUEM, LIeJIbI0 KOTOPBIX SIBISETCS, Mpexle Bcero, (popMOU3IMEeHEeHHe
3aroTOBOK, a MpPOIlecChl, MpU3BaHHbIE (HOPMHUPOBATH CTPYKTYpPy MaTepHalloB,
o0ecreyrBarollyo 3aaHHble (PU3NKO-MeXaHUYEeCKHUe CBONCTBRA.

Cxema 6unmo6oii IkKcmpy3uu

BuHTOBast 3KCTpy3us SIBISETCS OTHUM W3 D(PQPEKTUBHBIX METOJ0B
YIUIOTHEHUS] TIOPOLIKOBBIX M TOPUCTBIX MAaTEPHAJIOB, TaK KaK codyeTaeT B cede
BBICOKOE JaBJICHUEe W MHTEHCUBHYIO TUIacTHUecKyro nedopmanuto. Cyte BD
COCTOHUT B TOM, YTO MPU3MATHYECKYIO 3arOTOBKY MPOJABINBAIOT Yepe3 MATPUILY
C BUHTOBBIM KaHanoM (puc. 12.1).

KaHan MaTpyIbl COCTOUT U3 TpeX YYacTKOB: 3aXOAHOTO 1, BAHTOBOTO 2 U
kanuopytomiero 3. [lonepevnble ceueHusI BCeX YYacTKOB OJMHAKOBBI, TIOATOMY
(opma 3aroTOBKH TIOCIIE SKCTPY3HH MPAKTHYECKH TaKas ke, Kak U 1o Hee. [Ipu
MPOXOXJIEHHH Yepe3 MaTpHIly 3aroTOBKa HCIBITBIBAET WHTEHCHBHYIO
TIacTU4ecKyro neopmaruro. [logBepras 3aroToBKy MHOTOKPATHOW AKCTPY3UU
(a 5TO BO3MOXXHO MMEHHO NOTOMY, YTO (popMa SKCTPYJMPOBAHHON 3arOTOBKH
Takas JKe, Kak KCXOIHOM) MOXXHO HaKallluBaThb B MeTajule OOoJblIne
nedopmaruu, CyecTBeHHO H3MEHSISl €70 CTPYKTYPY .

BrImosTHeHHBIE HAMU UCCIIeIOBaHMSI TIOKa3allH, 4To JNehopMallns MeTaia
npu BD ocymiecTBisieTcss B OCHOBHOM Ha BXOAE W BBIXOJlE W3 BHUHTOBOTO
ydacTKa KaHalla MaTpuIllbl. BennynHa >KBUBAJEHTHOW nedopMalviy 3a OTHH
MPOXOJI 3aBHCHUT, B OCHOBHOM, OT yriia B ¥ JJIsl XapaKTepHBIX 3HAUEHUH 3TOTO

yrna(50”-60"), B cpeaHeM 1Mo cedeHunIo 3aroToBkH, cocrasisier 1,0-1,2.

fad

a) 6)
a — cxema nPOXONHCOCHUS 3A20MOBKU Ype3 BUHMOBYIO YUACMKA MAMPULY
6 — cxema KaHana euHmMo8ol Mampuyol
Pucynox 12.1 -Cxema, noscHawowas cymo 6UHMOBOU SKCMpPY3ull
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OtmeueHo, uto Bo3neiictBue [TH/[ Ha cTpykTypy 0OpabaTbiBaeMoro
MeTaia OTpe/ieNseTcsl ero Ne)OpMUPOBAHHBIM COCTOSTHUEM (BEJTMUUHOM 1
BUJIOM JiehopMalinu, CTeIIeHbI0 €¢ MOHOTOHHOCTH) TPaJJeHTaMU TEH30POB
cKopocTeil feopMaliuii 1 MOBOPOTOB, YPOBHEM T'HIPOCTATUUECKOTO AaBIICHUS
u 1.1. [loaToMy 17151 mpoextupoBanus BD HeobxoanMo 3HaTh, KakuM 00pa3om
ero napameTpbl (reoMeTpus KaHajla MaTPHIIbI, BeJIMYMHA TPOTHBOAABIICHUS,
KOHTAaKTHOE TPEeHHe U T.J.) BIUSIOT Ha yKa3zaHHbIe GpakTopsl. [Ipu pazpabotke
TEXHOJIOTUYECKON OCHACTKU U 000pYy10BaHUS HEOOXOAUMBI JaHHBIE 110
BeJIMUMHE JaBiieHus BD.

13.B3PBIBHOE IIPECCOBAHUE 3AI'OTOBOK
AJIA TYPBUHHBIX JIOITATOK

Bonpmme ckopoctu nedopmaiiu He TOJBKO CIOCOOCTBYIOT PpOCTY
IPOU3BOIUTENILHOCTH TPyAa, HO U O00YCIOBIMBAIOT HOBbIE TEXHOJOTUYECKHUE U
sHepreTuyeckue cBoiictBa. B wacTHocTH, oOecreunBaercs  JIydlnas
00pabaTbhiBa€MOCTh METAJIJIOB M YBEJIMYMBAIOTCS BO3MOXKHOCTH ISl CO3JIaHMUS
pabouux MallvH ¢ OOJBLION a0CONIOTHON U OTHOCUTENbHON MOIIHOCTHIO. [Ipu
STOM 3HEPrOHOCUTENH, KaK MPaBUJIO, HE SBISIOTCS ASPUIUTHBIMU U IOPOTUMHU.

Bce 310 moaTBepkmaeTcss Kak OTEUECTBEHHBIMH, TaK M 3apyOeKHBIMH
paboTtamu. B 3Toil cBsI3U MpeCTaBIsSIIOT CAMOCTOSTENIbHBIA HHTEepec paboThI MO
CKOpOCTHOM  (B3pBIBHOM) OOBEMHOW  INTaMIIOBKE  HM3AEIUN  CIIOKHON
KOHQUTypami ©3 TMPOYHBIX MaJl0 IUIACTUYHBIX MaTepuajoB, HampuMep
3aroTOBOK ISl TYPOUHHBIX JIONIATOK [6].

Kak wu3BecTHO, pacTymee IpUMEHEHHE YCTAaHOBOK C Ta30BBIMH
TypOWHaMH BBI3BIBAET HEOOXOIUMOCTh HENPEPHIBHOTO COBEPIIICHCTBOBAHUS
IPOU3BOJICTBA JIOMATOK. OJTO KacaeTcs BCEX TEXHOJOTMYECKUX IPOLECCOB:
Ky3HEYHOM, TEpMUYECKON U CTAHOYHON 00pabOTKH.

OtMmeuasi TIOCTUTHYThle B 3TOH 00JIacTU CYIIECTBEHHbIE Pe3yJbTaThl,
PacCMOTPUM OCOOEHHOCTH U BO3MOXKHOCTH B3PBIBHOTO MIPECCOBAHMS 3aTOTOBOK
st TypOuHHBIX — JomaTtok. [lpemmaraercs  oCylecTBISTH  IpecCOBaHUE
3aroToBOK (M37eNuil) yaapoMm TBepaoro tena (MHCTpyMmeHTa). CUnTaercs, 4To
3rO0 BIIOJHE BO3MOXXHO M pAalMOHAIBHO, TaK KakK Jaxe IpPU CKOPOCTIX
coylIapeHus MHCTpyMeHTa 1 3aroToBku 10 150M/cek mokaszarenu miacTHYHOCTH
o0pabaTbiBaeMOro MeTajjia He CHUYKAIOTCH.

Jlns  mpoBepKkM ATOrO  MpeAnoyiokKeHws Oblia pa3paboTaHa U
OCYIIIECTBJIEHA B METaJlJIe KOHCTPYKIMS B3PBIBHOIO KOIpa MJIs BBICAJIKU CXeMa
KoToporo naHa Ha puc. 13.1.

OCHOBHBIMHU y3JIaMHU KOIpa SBIISIFOTCS. Kamepa B3pbIBa, 3apsiKaemas
IIOPOXOM WJIM B3PBIBHOM CMECBHIO IIPUPOAHOIO ra3a U BO3AyXa, HANPaBIISIIOLINI
LWIMHADP, B KOTOPOM ME€peMeIlaeTcs IUTOK C 3aKpeIyIeHHbIM Ha HEM
IIyaHCOHOM, M pama, Ha KOTOpPOHl cOoOpaHbl U COEIMHEHbl JKECTKUMHU TIraMu
«raboT» ¢ MaTpulled W HaNpaBISIONIMNA LWJIMHIAP CO B3PHIBHOW KaMepoil.
brnaromapsi Takol KOHCTPYKIMHU Korep paboTaeT kak OeciiaboTHBIM MOJOT: B
pe3ynbTaTe B3pbIBa IITOK C MyaHCOHOM JABHUXKETCS C OOJBIION CKOPOCTHIO B
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CTOpPOHY 3aroToBKU. OTHOBPEMEHHO HAMPABISIOMINN HUIUHAP U COSIUHEHHBIH
C HUM «II1ab0T» C MaTpHIlel IBHKYTCS K 3arotoBke (myaHcoHy). [Ipouwcxomut
CUHXPOHHBIN yap Mo 3aroToOBKe C ABYX CTOPOH.

PP TP T FT
Pl A A A A A
|

s }l’. L

1 —swimanxkusamens 2 -mampuya (koumetinep) 3 —nyancon
4 —pama 5 —kamepa 83pvisa 6 —3aeomosxka 1 —konbyesas niuma
Pucynox 13.1 —Cxema xonpa onsa npeccosanus

DTO MPUBOAMT K YBEIMYCHUIO CKOPOCTH AePopMaIlii MeTallia, a TakxkKe
MO3BOJIIET OTKa3zaTthCs OT (YHIAMEHTOB, TIOCKOJIBKY CHJIOBas cxema
3aMBIKaeTCsl BHYTpH cUcTeMbl. [locienHee siBisieTcss O4eHb BaXKHBIM (DaKTOPOM,
TaK KakK CIOXXHOCTh M JOpPOroBH3HA (DYHIAMEHTOB, a TakXe CEHCMUYHOCTh
paboThl MOJIOTOB OOIIIEU3BECTHBI.

OnuceiBaeMbIil KOTlep MMeEeT HECIOXXKHYK KOHCTPYKIIHIO, HEOOIbIINe
rabaputHbie pa3mepbl W BecuT Bcero S00kr. Komep pasBuBaer sHepruto,
npumepHo paBHyto 2000krm, wu, criemoBatensHO, OH 3(QeKTuBHEEe
COBpEMEHHBIX MOJIOTOB ¢ BecoM mamaroimux vactedd 1,0T. K Tomy xe mpu ero
3aMKHYTOM CHJIOBOW CXeMe MCKITIoUaeTcsl HEOOXOAUMOCTh B PyHIaMEHTe.

[Tpouecc nmedopmupoBanuss Metauia (mpeccoBaHHWe, Bbicaaka W TIp.)
OCYIIECTBISIETCSl CIEAYIOUMM o0pa3zaM. 3aroToBKa 3aKpervisieTcsl Ha JIMHUHU
ylapa B CelMalibHOM Jiepkartene. [Ipu B3pbIBe 3apsifa IITOK C 3aKperuieHHBIM
Ha HeM UHCTpYMeHTOM (IyaHCOHOM) JIBUXKETCS B CTOPOHY 3aroToBku. [Ipu aToM
pama Kompa W 3aKpeIUIeHHas Ha HeW pa3JIBIKHAs MaTpHIla JBMKYTCS TOJ
JeHCTBUEM CHJI OTKaTa HaBCTpedy INTOKY. biaromapst HemoABM)KHOM KOJIbLIEBOMH
TUTUTE TIPOUCXOAST CMBIKaHWE TMOJIOBUHOK MATPHIBI U 3aXBaT €r0 3arOoTOBKHU.
[Toutn Bcs »dHeprusi, HAKOIJICHHAas TMPH pa3roHe IITOKa N0 CKOPOCTH
30...60m/cek, 3aTpaunBaeTcs Ha aeGOpMHUpOBaHUE 3aroTOBKH. 1o OKOHUAHUU
npouecca AepOpMUPOBAHUS YaCTh SHEPTUU MEpelaeTcsi Ha MaTpHUIly W paMmy
MAalIWHbI, YTO MPUBOIUT K OTKATy MOCJIeNHed B HaudaibHOe mojoxkeHue. [Ipu
3TOM  yJapoM  BBITQJIKMBaTeNsl MaTpHlla pacKpbIBaeTcsl W H37elne
BBITaNKMBaeTcs. Beck miukit mpeccoBanwms pased 0,05...0,1cexk.

Takum criocobom ObUTM TOMY4YeHBI pa3iIWyHbIe U3JENUsS, B TOM YHCIE
u3Jenus THMa TypOWHHBIX JonaTok (puc. 13.2) U3 pa3nuvHbIX MaTepUANIOB C
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nepoM mupuHOH 10 35MM 1 ymHOH 1o 100MM nipu XopoliieM KadecTBe mepa.

Pucynox 13.2 - Hz0enus, nonyuennvie Memooom 63pbl8HO20 NPecCO8aAHU

[Tpu sToM BenmuuHa mpuitycka He npesbimaia ~0,1MM, XoTs mocneaHss
M JIOJDKHA ONpEeNeNsiThCsi M3 OOLIMX YyCJIOBHU IMPOW3BOJACTBA JIOMATOK, T. €.
JIOJKHBI OBITh YYTEHBI OCOOCHHOCTH TepMuueckor 00paboTKH, BO3MOXKHOTO
KOpOOJIeHNUS U TIp.
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