Jlexus

Tema 2 Xosio1Has1 00beMHas ITAMIIOBKA HA MPeECCax U aBTOMAaTax

XojoaHas 00beMHas IITaMIIOBKA — OJIMH M3 HanbOoJjiee MPOU3BOAUTEIBHBIX
CIIocO00B M3rOTOBJICHUS JCTajICH U3 CTAJICH, IBETHBIX METAJNIOB M MX CILJIABOB.

[IpeumyiiecTBa X0a01HOM OOBEMHON MITAMITOBKH.

ITo cpaBHeHHIO ¢ TOpsYe OOBEMHOM IMITAMIOBKOW XOJOJHAs UMEET Psl
MPEUMYIIECTB:

- HET OIepali HarpeBa 3aroTOBKH,

- HET olepalnuii HeOOXOAUMBIX JJIs YAAJICHUS OKAIUHBI,

- HET o0e3yriepaxuBaHus TOBEPXHOCTHOTO CJIOSI METallIa U JIp.
- HET OIepaIyy yJajJeHus 001051 U IPUITYCKOB.

XOIII mrpoko TpUMEHSIETCS 111 U3TOTOBIICHUS PAa3JIMYHBIX CTaHJIAPTHBIX,
HOPMATHUPOBAHHBIX WJIM OPHTHMHAIBHBIX (HECTAHIAPTHBIX) ACTajlcH, Hampumep:
00JITOB, BUHTOB, 3aKJICTIOK, IIAPUKOB, POJIMKOB, KOJICI IMOAIMIUITHUKOB KAadCHHS,
(acOHHBIX TaeK, MOPIIHEBBIX MaIbIEB, MEIKUX HWIMHAPUYECKUX U KOHUYECKUX
3y04aThIX KOJIEC, KOPIYCOB CBEYEH 3aKMTaHHUs, KOPIYCOB YacoB, CTYNEHYATHIX
BaJIOB H T. II.

JleTanu X010 HOM 0OBEMHOM MITAMIIOBKH MOJYYarOT TJIaBHBIM 00pa3oM M3
XOJIOMHOTAHYTOro MeTaia. [Ipou3BOACTBO jaeTanedl  XOJOAHOW OOBbEeMHOU
IITAMIIOBKOM B 3aBUCUMOCTH OT THUMAa OOOPYIOBAaHMS OCYIIECTBIISICTCS ABYMS
OCHOBHBIMH CITOCOOAMU:

1) oaHO- ¥ MHOTOITO3UITMOHHON IITaAMIIOBKOM Ha mpeccax

2) OAHO- ¥ MHOTOIIO3UILIMOHHOM IITAMIIOBKOM HAa aBTOMAaTax

Onepanyi ~ XOJOAHOM  OOBEMHOW  INTAMIOBKUA  TMOAPA3ACIAIOT:  Ha
pazaenutenbHbie W dopmooOpasyrome. KpoMe OCHOBHBIX —omepanuid B
TEXHOJIOTUYECKHE TMPOIECChl TMPOM3BOJACTBA JCTANC XOJIOJHOW OOBEMHOU
MITAMIOBKON  BKJIIOYAIOT  Psii  BCIIOMOTATENBHBIX: 00pabOTKYy pe3aHueM,
TEPMOOOPAOOTKY, XUMHUUYECKYIO, XUMHUKO-MEXaHUYECKYI0, JJICKTPOXHUMHUYECKYIO,

mpaBKy U T. J. B 3aBucUMOCTH OT (U3MKO-MEXaHMYECKHX CBOWCTB U
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MITAMIIyeMOCTH CTajH, (OPMBI, pa3MepOB, Ha3HAYCHHUS M OO0BEMA BBITyCKAEMOU
JIETaIM, TATIA U TTapaMETPOB MPUMEHSIEMOT0 00OPYIOBaHUS M MHCTPYMEHTA OJTHU
BCIIOMOTATENIbHBIE OlEpalid MOTYT TOBTOPSATHCS HECKOJIBKO pa3 (Hampumep
dbochoTrpoBaHne) a APYTHE OTCYTCTBOBATH.

Bce mnpormecchl (popmMonaMeHeHHs TpU XOUI MO XapakTepy KHHEMaTHUKU
JBIKEHHUS METaJuIa JISSATCS: Ha IPOCThIe © KOMOMHUPOBAHHBIE.

[TpocTeiMU NPUHATO HA3BIBATH MPOIIECCHI, B KOTOPBIX NIEPEMEIIICHUE METAJLIa
OJIHO3HAYHO 33JJaHO KHUHEMATUKOW IBUKEHUSI HHCTPYMEHTA.

[Ipy KOMOMHMpPOBAHHBIX MPOIECCAX METAUlT MMEET JIBa WJIM HECKOJBbKO
BO3MOXXHBIX HampaBieHus JBwxkeHus. [lo mepe mnepemenieHus HHCTPYMEHTa
JBH>KCHUE METAIJIAa MOXKET MPOUCXOIUTh MO 3TUM HAIPABICHUSM OJHOBPEMEHHO
(COBMECTHBIA TMPOIECC) M TMOCIEI0BATeIbHO BO BpeMeHU. COBMENIEHHOCTD,
MOCJIEAOBATEIbHOCTh  JBM)KEHUM, COOTHOILIECHHS CKOPOCTEW MepeMenIeHUn
ONpENENAeTC B KaXIblil OTAEJIbHBIA MOMEHT MPAaBWIOM HAUMEHBIIETO
CONPOTUBJICHUS.

2.1 lITamnoBka Ha mpeccax

[[ITammoBka Ha mMpeccax MOXKET OCYIIECTBIATHCS C MNPUMEHEHUEM BCEX
oneparuii hopmonsmeHenus. K HuM oTHOCATCS:

- MPOCTHIC OTEpalud TaKhe Kak: ocajka (CBOOOIHAs, 3aKPBITasi, OTKPHITAs)
CIUIOIIIHOTO CTEP>KHSI, OTKPBITAsl BBICAJIKA TMOJIOTO CTEP>KHS Ha OMpaBKe, 3aKpbITasi
BBICAJIKa CIUIOIIHOTO W TOJIOTO CTEp)KHEH, BBIIABIMBAHUE MPSIMOE, OOpaTHOE,
MonepevyHoe, paauaibHOe, OTKPhITas MPOIINBKA,

- KOMOMHUPOBAHHBIE ONEpAIMU TaKHUE KaK: CBOOOJHAs WM 3aKpbITas OCaaKa C
BBIJIABJIMBAHUEM CILJIONIHOTO WJIM CTEPIXKHS, CBOOOHAS OCajKa C BbIIABIMBAHUEM
MOJIOTO CTEPIKHS C OMPABKOM, IBYXCTOPOHHEE BbIJIABIMBAHUE CIJIOIIHOTO CTEPHKHS,
NpsIMOE  BBIJIABJIIMBAHUE CIUIONIHOTO CTEPXKHA C OOpPAaTHBIM BBIIABIMBAHUEM

IIOJIOCT.!



OcHoBHOU omepanueit (HOpMOM3MEHEHUS TIPU  XOJIOAHOW OOBEMHOM
IITAMIIOBKE Ha MPECccax SIBJISIETCS BbIJABIIMBAHUE.

BoinaBnuBanue - 310 omepauus 1no ¢GopMooOpa30oBaHUIO CIUIOUIHBIX WM
NOJIBIX W3JeNui, Onarojaps IUIACTUYECKOMY TEUEHUIO MeTajula U3 3aMKHYTOT'O
0o0beMa Yepe3 OTBEPCTHUS COOTBETCTBYIONICH (hopMbI. [1]

Oco00eHHOCTBIO ATOTO TIpoliecca sBJsieTCsS 00pa3oBaHue B oyare AedopMalvu
CXEMBbI TPEXOCHOIO HEPABHOMEPHOI'O CHKATHS, MOBBIIIAOIIETO TEXHOJIOTHYECKYIO
IJIACTUYHOCTh MaTepHalia.

B 3aBUCMMOCTH OT HampaBJICHHs TEYEHUSI METAJlJIa B IPOLECCE ITAMIIOBKH,
T.€. B 3aBHUCHUMOCTH OT KHWHEMATHKH MPOLECCa, MOXXHO BBIJACIUTH HECKOJBKO
CIIOCOOOB BBIJIaBJIMBAHMUS:

-IPSIMOE  BBIJIABJIUBAHUE - MPUMEHSIETCSI B OCHOBHOM JIJISl MOJYYEHHS CIUIONTHBIX
YIJIMHEHHBIX u3eauil (pucyHnok 2.1 a, 0);

-00paTHOE BBIJIaBIIUBAHUE - TPUMEHSETCS B OCHOBHOM JIJISI TIOTY4EHUSI ITyCTOTENbIX
W3EIHIA, TUTIA KOJIEL] U BTYJIOK (pUCYHOK 2.1 B, T);

-KOMOMHUPOBAHHOE BblJaBuBaHue (pucyHok 2.1 1, puc. 2.1 e);

- OJTHO- U JIByX CTOPOHHEE OOKOBOE BBIIABIMBAHUE - IPUMEHSIETCS B OCHOBHOM IS
HOJTyYEHHUST U3EIHI ¢ OOKOBBIMH OTPOCTKaMU (pUCYHOK 2.1 K, 3);

- OJTHO- U JIByX CTOPOHHEE PaAUaIbHOE BBIIABIMBAHUE - IPUMEHSETCS B OCHOBHOM
JUISL IOJTy4eHust u3aenuit ¢ paanuamu (pucyHok 2.1 u, k)

-BbIJIaBJIMBAHUE C AKTUBHBIM JICHCTBUEM CHIT TpEHHS. (PUCYHOK 2.1 J1, M).

[Ipu npsiMOoM BBIABIMBAHWU METAUT T€UET U3 MATPUIlbl 2 B HAIPaBJICHUH,
COBIMAJIAIOIEM C HalpaBJIEHUEM ABWXKEeHMs myaHcoHa 1 (pucyHok21.1 a, 6). Otum
CIIOCOOOM MOXHO TMOJIyYUTh JETAdM THUMA CTEPKHS C YTOJLIEHUEM, TPYOKH C
¢bnanuem, crakaHa ¢ ¢uanuem. Ilog npsiMbIM BbIIaBIMBaHUEM (IIPECCOBAHUEM)
(pucynok 1.1) moHMMAaeTCs TEXHOJIOTHYECKAas Omepaius, B IMPOIecce KOTOPOi
MPOUCXOAUT HCTeUEeHHUE MeTauia (pucyHok 2.1 - mo3unus 3), 3aKIIOYEHHOTO B
3aMKHYTYIO TOJIOCTh KOHTeiHepa (pucyHOk 2.1 - mo3uuus 2), B HampaBICHUU
JIBUKEHUST pabodero MHCTpyMeHTa (pucyHok 2.1 - mosumus 1) depe3 oTBepcTHe

MaTpullbl, (opmMa KOTOPOro OINpeAesisieT MOMEPEUYHOEe CEYEHHE BbIIaBIMBAEMON
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gacTu neopMupyeMoii 3arotoBku [1].

V=0

4 I | V=0

x/ 3

Pucynok 2.1 CnocoObl BbIAABIMBAHUS: a, O-TIPSIMOE BbIIABIMBAHUE; B, T - 00paTHOE
BbIIABIIMBAHUE; I, € - KOMOMHHUPOBAHHOE BBIJABIMBAHHE, X, 3 - OIHO- U
JBYXCTOpPOHHEE OOKOBOE BBIJABINBAHUE; U, K - OJJTHO- U IByX CTOPOHHEE PaInaIbHOE
BBI/IABJIMBAHUE; J1, M - BBIJIABIMBAHHUE C AKTUBHBIM JIEHCTBUEM CHJI TPEHUS.
1 - myaHcoH; 2-maTpuna; 3 - uzaenue; 4-onpaBka; 5S- KOHTEHHEP

[Ipsimoe BbLAABIMBAHWE TPUMEHSIOT ISl MOJYYEHHs CIUIOLUIHBIX HW3ZIENUH,

dopMa KOTOPHIX COOTBETCTBYET CTEP)KHIO C YTOJIIIEHHUEM Ha OJHOM KOHIIE
(HampuMep, MOKOBOK TapesbuaThiX KIIAllaHOB, LIAPOBBIX MAaJIbIEB, CTYNEHYATHIX
BaJIOB, OOJITOB U JIp.), a TAKXKE TPYO.

B mpouiecce nmpsMOTro BbIIaBJIMBaHUS HA CTAMOHAPHOM CTA/IMH TOJIBKO YaCTh
3aroTOBKH, PACIOJIOKEHHAsi B BOPOHKE MaTpUllbl U BOIM3H Hee, AedhopMHUpYyeTCs
miacTuuecku. g mpsMOro  BBIAABIMBAHUS ~ HEOOXOAMMO  IEepeMelIeHUe
HeeQOopMUPYyeMON YacTH 3arOTOBKH OTHOCUTENBHO CTEHOK KOHTEHHEpA.

[Ipu oOpatHoM BbIgaBnuBaHuu (pucyHok 1.1 B, T) MeTalnm TeyeT B

HarpaBJICHUH, IIPOTUBOIIOJIOKHOM  HAIIPABJIICHUIO JIBUJKCHUA  IIYAHCOHA, B



KOJIBLIEBOM 3a30p MEXy IIyaHCOHOM M MaTPULEH JUIs MOJy4EHUS IIOJIBIX IETAIEN C
JHOM (pUCYHOK 1.1 B) WM B OJBINA yaHCOH JUIs OJIYYEHUS JETaIe TUIa CTEPKHS
¢ ¢nanuem (pucyHok 1.1 1).

[Ipy KOMOMHHMPOBAHHOM BBIIABIIMBAHWN METaUl TE€YET IO HECKOJIbKUM
HarnpabyieHusM (pucyHok 1.1 i), u (pucynok 1.1 n, e). T.e. B nanHOM cCiry4dae
BO3MOXHBI COYETAHMS PA3IUYHBIX CXEM MPSAMOrO0 U OOPATHOTO BbIJIABIMBAHUA.
JlanHOMY criocoOy BBIJABJIMBAHMS MPUCYIIH MPAKTUYECKH BCE MPEUMMYILECTBA U
HEJIOCTaTKH CHOCOOOB MPAMOro W OOpaTHOTO BBIJAABJIMBAHUS, HO OH
TEXHOJOTHUECKU CII0KHEE UX U3-3a YCI0KHEHUSI KOHPUTYpalliy TEXHOJIOTUIECKON
OCHACTKH.

[Ipu 60KOBOM BBIJIAaBIIMBAHUH METAIL TEYET B OOKOBBIE OTBEPCTHUSI MATPHIIBI
Mo/ YIJIOM K HalpaBJICHUIO ABUKEHUS IMyaHcoHa (pucyHok 1.1 xk, 3). T.e. B 1aHHOM
cillyqae IPOMCXOJUT MCTEUYEHHE MeETaula W3 3aMKHYTOM IOJOCTH KOHTEHHepa
(pucyHok 1.1 - mo3umus 2) 4yepe3 OTBEpCTUS B €ro OOKOBON MOBEPXHOCTH, B
OOKOBBIE TIOJIOCTH. BOKOBOE BBIIABIMBAHWE NPHUMEHSIOT JJI HW3TOTOBIICHHUS
U3JIeNUi ¢ GOKOBBIMU OTPOCTKaMU (HaIllpuMep, MOKOBOK KPECTOBUHBI KapIaHHOTO
Bajia, KOpITyca ra30CcBapoyHOM ammapatypsl [1], BTynok ¢ ¢iaHmaMu, aeTaiy Tyma
TPONHUKOB, KPECTOBUH U T.II., U JP.).

s obecrieueHus: yJaajieHUsl 3arOTOBOK M3 IITaMIla MaTPHIly BBIIOJIHSIOT
COCTOSIIIEN U3 JBYX ITOJIOBUHOK C IIJIOCKOCTBIO Pa3beMa, IPOXOIALIEN Yepe3 OCEBbIE
JIMHUY UCXOJHOM 3arOTOBKH U MTOJIy4a€MOr0 OTPOCTKA.

PannanbHOE BBIIABIMBAaHME - TEXHOJOTHMYECKas OIEpalus, B IPOLECCE
KOTOPOM MPOUCXOAUT HMCTEYEHUE METAJUIa M3 3aMKHYTOW IOJOCTH KOHTEWHEpa
(puc. 1.1- mo3unusa 2) 4yepe3 Iielb, PACIOJIOXKEHHYIO MO TMEPUMETPY OOKOBOM
MOBEPXHOCTH, B KOJIBLEBYIO MOJOCTh (pUcyHOK 1.1 k). PagnanbHoe BhIJaBIMBaHKE
NPUMEHSIOT 711 WU3TOTOBJICHUS U3Nenuil ¢ (rmaHnamu (HampuMep, MOKOBOK
3BE3JI0YKH IIECTEPHH, KPBIIIKK U 11p.) [1].

2.2 Kinaccupukanusi onepauuii BbIIABJIMBAHUSA JeTaJlell MOJy4YaeMbIX

Ha Ipeccax.



Bce geramu, wu3roraBiMBaeMbleé Ha Ipeccax XOJOAHOW OOBEMHOMU
IITAMIIOBKOM JEJATCA Ha 2 TPYIIIbL:

- JIeTald TpU H3TOTOBJIECHUM KOTOPBIX MpeodsiafiaeT Mpolecc IpsMOro
BbIJIaBJINBAHNS;

- ACTaId, IMPU HU3TOTOBJICHUHU KOTOPLIX Hpeo6J1aI[aeT Imponece O6paTHOFO

BblIaBJIMBAaHHA.

IlepBas rpynna - Jleranu npu M3roToBJeHHHM KOTOPBIX MNpeodiaxaer
npouecc NPpsIMOro BbiAaBJIMBaHus. K HUM OTHOCSTCS eTally CIUIOIIHBIE U MOJIbIE
THUIIAa CTEPKHS C YTOJIIEHUSIMU

CrepxHU OBIBAIOT:

- C IIOCTOSIHHBIM OCEBBIM c€4eHUEM . K HUM OTHOCATCS CTEPKHU LIUIMHIPUIECKOTO,
MHOTOIPAHHOIO U 3y04aToro CeYeHusl.
- C IEPEMEHHBIM U CTYIIEHYaThIM OCEBBIM CEUEHUEM
VYTomneHus Ha CTepaHE ObIBAIOT:
- IOCTOSTHHOW (pOpMBI (IMJIMHAPUYECKHUE, TUIIA (PJIaHIIA, KOHWYECKHUE U JIp.)
- CJI0’KHOU (POPMBI (C MOJIOCTHIO, C BHICTYIIAMU PA3IMYHON KOHPUTYPALIUN).

JleTanu mepBOM Irpymbl AEAATCA HA 5 TOATPYIIT

[Moarpynma 1 1. [deranu ¢ yroinmieHueM (TOJOBKOM) mpocToil (GopmbI U
OJIHOCTOPOHHUM CTEPKHEM ITOCTOSIHHOTO CEUEHHUSI

A) K HUM OTHOCSTCS CIUIONIHBIE JETANIH YTOJUIEHUEM (TOJOBKOM) MPocToi (HhOpMBbI

l
C auameTp cTepxkHs 10 90MM u oTHOIEHUEM. 1,0< 531,5+2,5
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Pucynok 2.2 CmiomiHble AE€Taaud CO CTEPKHEM IOCTOSHHOTO CEYEHUS U
YTOJIIEHUEM



VY Ttakux ﬂeTaHCﬁ O6paSOBaHI/I€ CTCPKHA IMPOHUCXOAUT 3a CYUCT IIPAMOIo
BbIJIaBJINBaHMHAI.

D
[Ipu oTHOIIEHHH 1,2 < a4 < 2,0 rosioBKa (hOpMHUPYETCS 3a CYET BbIJABIMBAHUS
1

CTCPIKHS U3 3aI'OTOBKH JUAMCTPOM D.

D
[Ipu d—z 2,0 [yl M3TOTOBJIEHUS TOJIOBKM MPUMEHSIETCA MPOLIECC BBICAAKH
1

T'OJIOBKH.
b) K HUM OTHOCATCS MOJIbIE ACTAIH C YTOJIILEHUEM Ha OJTHOM KOHIIE (CM. pUC
2.2)., ¢ nuameTpoMm ctepxkHs 10 90 MM, ¢ OTHOIIEHHMEM JUaMETpa MOJOCTH K

d o
JUAMCTPY CTCpPKHA OHOpeAcIsIeMbIM OTHOIICHHEM O,1sd—0,9 U OTHOCHUTCIBbHOU
1

. . l
JUTMHOW CTEPKHSA onpenensieMor otHomenueM 1,0<—<1,5+2.5.
d

VY takux geranel, ecinu ¢ =0,3+0,75, o0pa3oBaHUE CTEPKHSA MPOU3BOIUTCS

IIPAMBIM BbIIABJIMBAHHUCM. HpH >35 HCIIOJIB3YCTCA BBIIABIIMBAHUC CTCPIKHSA

1
IIITFOC BBICAJKa I'OJIOBKH.
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Pucynok 2 3 Ilomblie neranu ¢ yToaueHueM
[Mogrpynmna 1.2. [leranu ¢ ytoiiieHueM (TOJIOBKOM) mpocToil (opmbl U

OJIHOCTOPOHHUM CTEP)KHEM IEPEMEHHOTO CEUCHUS.
A) K HUM OTHOCATCS CIUTONIHBIE AETANIU C YTOJIIICHUEM U CTEPKHEM

HIepeMEHHOTO ceueHus (cM. puc 2.4).

#
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Pucynok 2.4 Crutomssle A€TaJId ¢ YTOJIIIEHUEM U CTEPHKHEM IEPEMEHHOTO
CEUYECHUS




Y neramel TakOro THUIIA CTEPKEHb NOJYYarOT BBIIABIMBAEM , €CIIH

d
£=0,3+0,75 ¥ BBINOJHAECTCS yCIOBHE 1,2 < dR ; j—ldL‘l <20
1 2 n
d
Ecnu crenedn zxe(bopMauHI/I IO CEYCHUAM ¢ = 0,15+ 0,3 U OTHOIIICHUEC d—l >10;
2
d—z...h <172
d

3 n

CTYIICHHN CTCPKHA IIOJY4YarOoT pCAYOUPOBAHHUCM, 4a I'OJIOBKY

b

00pa3yroT aHaJoru4Ho noarpymme 1.1
b) K HuM oTHOCATCS MOJIbIE JETAH.

HpI/I HU3TOTOBJICHHMHN TaKHX ﬂeTaﬂeﬁ, AHAJIOTHYHO CINIOIIHBIM ACTAJIsAM ATOU

D—-d
MOATPYIIIBI, CTEP)KEHB BbIAABINBACTCS, €l ¢ =0,3+0,75 u 1,3< T < 3,5.
—
D—d
Ecou crenenb aedopmanuu no cTyneHsiM &£=015+0,3 u l,lsd - = 1,25, 10
-

CTYNEHU MOIYYal0T MHOTOKPATHBIM PEIyLUPOBAHUEM.

[Moarpynma 1.3 . Jletasu ¢ yToiieHreM (TOJIOBKOM) CIOXHOU (hOpMBI U
OJTHOCTOPOHHUM CTEPKHEM IMOCTOSHHOTO WM MEPEMEHHOTO CEUCHHSI.

A ) K HUM OTHOCSTCA JeTajau UMEIOIIUE TOJIOBKY C MOJIOCTHIO Pa3IMYHON
dbopmbi(cM. puc 2.5). Y Takux jaetanieil roJ0BKH 00pa3yroTcs 3a CUET BbIIaBIMBAHUS
CTEp>KHS, C MOCJIEAYIOIIEH MPOIIMBKOM YTOJIIEHUS U pa3fadeil. Eciu umerorcs
YTOJIIIIEHUST TumMa (JIaHIleB TO MPUMEHSIETCS omnepanus KOMOMHHUPOBAHHOE
BbIJIaBJIMBaHUE WK 00BbeMHas mramnoBka. [Ipu oOpa3oBanuu nojioctu & = 0,3+0,75

; Ll <12
D
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Pucynox 2.5 JleTanu uMeromIye roJioBKy € TMOJIOCTHIO Pa3InIHON (POPMBI
b) K HuM oTHOCSATCS 1€Ta)Ik, TOJIOBKH KOTOPBIX COAEPKAT BBICTYIIBI

paznudHoi popmel (cM. puc 2.6)



B 3aBucumocTtu ot crenenu nedopmanuu s HGOPMHUPOBAHHS CTEPIKHS
IPUMEHSIOT  ONEpPalvIO  BBIAABIMBAHMA WIM  peayuupoBaHus. [ 00BKH

bopMUPYIOTCS BBICAJKON MIM 00bEMHOM IITAMIIOBKOM.

==

Pucynok 2.6 Jletaiu ¢ TOJ0BKOM U BBICTYIIaMH

[Toarpynmna 1.4 . CriiouHble U MOJIbIE AETAIH C YTOJIIEHUEM NPOCTON (HhOpMBbI
B CEpPEIUHE CTEPIKHS MMOCTOSIHHOTO HIIH MEPEMEHHOTO ceueHus (cM. puc 2.7).

VY Takux neranei yToiieHrue o0pa3yeTcs 3a CUET BbIJIaBIMBAHUS CTEPXKHS C
u3 3arotoBku guamerpom D. Ilpu ux usroroBnenuun npu ¢opMupoBaHuu Oypra
PaCIOJIOKEHHOrO HA HEKOTOPOM PAacCTOSIHUU OT TOPLIA METAIL BBITECHSETCA B 3a30D
MEXIy IMyaHCOHOM M Marpuued. CreneHb AepopMalMM & TpPH BbIAABIMBAHUU

CTEP>KHS HE JOJIKHA MpeBbIiath 0,7.
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Pucynok 2.7 . Cruionisble ¥ MoJjible AeTalld C YTOJIIEHUEM IPOCTOil PopMBI B
CEpEINHE CTEPIKHS

[Moarpynnal.5. etanu 6e3 yTONIEHHSA, CO CTEP>KHEM MOCTOSHHOIO WM
IIEPEMEHHOTO CCUYCHHSI.



K HUM OTHOCSITCS rIajKKie WU HUTMIEBbIC, CIUIOUIHBIE UK MOJIbIE CTEPKHU
MOCTOSIHHOT'O UJIM IEPEMEHHOTO ce4eHus (CM. puc 2.8).. Y Takux AeTalieil CTep:KHU
MOJIYYatOT TMPSMbBIM BBIJABIIMBAHUEM, MHOTOKPATHBIM pEAyLUPOBAHUEM, WIU

HpOTSDKKOfI B JKCCTKHUX MaTpHIaX.

Pucynok 2.8 Jleranu 6€3 yTONIEHUH CO CTEP’KHEM MOCTOSHHOTO WJTU IEPEMEHHOTO
CEUEHUH.

Bropass rpynma -/leraJu npu HM3roTOBJEHMH KOTOPBIX NpeodJagaer
npouecc o0paTHOro BbiAaBJAMBaHWsA. K HUM OTHOCSTCS MOJbIE ACTAIM THUIA

MUIMHAPUICCKUX CTAKAHOB C JTHOM paBHHqHOﬁ KOH(I)HpraI_II/II/I.

Orta rpynmna JAeTajedl MOXKET OBbITh C TOJIOCTbIO TIOCTOSTHHOTO —WJIU

NEPEMCHHOI0 CCUYCHHA, ATHOM IIJIOCKHUM HJIN (baCOHHBIM.

[Toarpynma 2.1. Jleraqiu ¢ MNOJOCTBIO TMOCTOSHHOTO CEYEHUs, ITHOM C
HEerIyOOKuM penbe@oMm uinm oTBepcTHeM (cM. puc 2.9). JluameTp BHYTpEHHEU

MOJIOCTH Takux jAetaneid gocturaer 90mMm. PexkomeHayemasi TOJIIMHA CTEHKU

2
S =2-+15MM 1IpHu % <1,2; u crenenu aedopmaluu & = %0,3+0,7

IIpn %21,2; BO3MOKHO IIOJyYE€HHUE TOJIMHBI CTEHKH PaBHOM S =0,5+0,6,

IpU OTHOCUTEIBHOW TNyOMHE BBIJIABIMBAHUS ONpPENENSIEMONM W3 OTHOUICHUS

E£2+2,5;. Takue ri1yOOKHME TOHKOCTEHHBIE CTaKaHbl IMOJIY4YalOT B OCHOBHOM

MHOTOKPaTHBIM PEIyLIUPOBAHUEM.
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PI/ICYHOK 2.9 I[eTaJII/I C ITOJIOCTBIO ITOCTOSHHOI'O CCUCHUA

DTOi1 )K€ MOArpyIIE OTHOCATCS JIETaIN:
- C TIOJIOCTBIO TIOCTOSTHHOTO CEUEHUsI ¢ (PaCOHHBIM JTHOM,;
- C IOJIOCTBIO IEPEMEHHOTO CEYEHHSI C HETTTyOOKUM pebeoM;
- C TIOJIOCTBIO MIEPEMEHHOI0 CEYEHUS U (DACOHHBIM JTHOM;

- C IOJIOCTBIO ITIEPEMCHHOI'O CCUCHUA U (1)aCOHHBIM JHOM.

Y peranedl UMEKOIIMX IIOJOCTh IIEPEMEHHOIO CEYEHHUs, CTYNEeHYaTyro
II0JIOCTh, IIOJIyYalOT MHOTIOKPATHBIM BBIJIABIMBAHUEM IIYaHCOHAMHM Pa3HbIX
JAaMETPOB WJIM MHOTOKPATHOM NPOTSKKOM CTYIEHYATHIM IIyaHCOHOM B KECTKOU

MaTpHuIIe.

[Toarpymma 2.2. K HUM OTHOCATCS MOJIbIE JETaI C MHOTOTPAHHOW HAPYKHOU

MOBEPXHOCTHIO U PEIbE(PHBIM THOM (JIETaNIK TUTIA Ta€K). DTO JETaJIH:

- ¢ UAJTMHAPUYECKON MOJIOCTHIO, THOM C HETITYOOKHUM peibeOM HIIU OTBEPCTHEM;
- CO CTYTIEHYATOM MOJOCTHIO U JHOM C HETUIYOOKUM PEIbe)OM UITU OTBEPCTUEM.

[Toarpynma 2.3. Ilosmble aetanu ¢ BHYTPEHHUMH I€PEMBbIUKAMU (THUIIA

MOPIIHEBBIX MaNbLEB), cM puc. 2.10.

.

44|

Pucynok 2.10 Ilosble netanu ¢ BHyTPEHHUMH NEPEMBIUKAMU WITA C OTBEPCTHUEM

11



Jletanu 3TO# rpyIIbl MOTYT OBITh:

- C ITOJIOCTBIO IMMOCTOAHHOI'O CCUCHMUA, C HCpCMLI‘-IKOﬁ HJIX OTBCPCTUCM.

- C IIOJIOCTBIO IMIEPEMCHHOI'O CCUHCHMS C HepCMBI‘IKOI;’I HJIN OTBCPCTUCM.

BoijaBnuBaHue MONOCTEH y TakuUX JeTajed BBINOJNHAETCS Mpu & =0,3+0,75,

—<2+25;
d

[Tonrpynmna2.4. Ilonbie AeTany TUNA CTAKAHOB CO CTYNEHYATOW HapYyKHOM

MMOBEPXHOCTHIO, B TOM YHCIIE C (hIaHIIEM U JTHOM PA3INIHON KOH(UTYpAIIHH.
K HMM oTHOCSITCA AeTanu:

- ¢ MWIMHAPUYECKOM MOJIOCTHIO M JHOM Pa3IMIHON KOHMUTYpaIUK;

- C MOJIOCTBIO IEPEMEHHOTO CEUCHHS U JHOM Pa3IUYHON KOH(DUTypaIuu.

2.30cHOBHBIE CIOCOObLI U MHCTPYMEHTHI /IS U3rOTOBJIEHUSI MOJIbIX U3AeIuil

Pa3nuunble cocoObl M3rOTOBJIEHUS JAETANCd TUIA BTYJIKU NPUBEACHBI B

padote. Ha pucynke 2.11 [5] mpuBeneHBI THIOBBIC MEPEXOAbl HW3TOTOBIICHHS

pr6‘laTBIX I[CTaJ'Ief/'I Ha XOJIOJHOBBICAAOYHBIX aBTOMATax.

L Z
824 -
#67| |

74

60

SR

20_

e
" 7 I
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Pucynoxk 2.11 TunoBble nepexobl U3rOTOBJICHUS BTYJIKH MPSIMbIM
BbIJIaBJIMBAaHUEM
IIo »TUM BapuaHTaM IITYYHbIE 3aTOTOBKH MOCJIE OTPE3KU OTXKHUIaroTcs (10

temriepatypbl 740 — 760 °C) u docdarupyrorcs. Ilocne sToro mpousBoauTCs
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KaauOpoBKa C 00pa3oBaHMEM HaMETKH B 3aXOJHOW YacTH W MOCIEAyIollee
BbIIaBIMBaHuE TojiocTh (mpsAmoe wium oOpatrHoe). Ilocne BblgaBnuBaHME
IPOBOJUTCS MOBTOPHBIM OTXKUT JJISI CHATHUS HANPSHKEHUH.

Eme ogauMm cmocoOOM H3rOTOBIEHUS TpyOUaThIX JAeTaneil sBIsSeTCS
NOJy4eHHe BTYJIOK C HCIOJIb30BaHUEM JBYXCTOPOHHETO  BbIIABIMBAHUSA

n300pakeHHBIN Ha pucynke 2.12 [5].

N \\ | N N

. K
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Pucynok 2.12 Tlepexopl U3rOTOBICHUS BTYJIKH C UCIOJIB30BaHUEM

ABYXCTOPOHHCTO BBIAABJIMBAHUA

[Ipy W3roTOBIEHUH TAKUM CIIOCOOOM CO3/AIOTCS YCJOBUS IOJTyYEHUS
noJIoOCTU B 2 pa3za Oosnbllie, 4YeM NIpu OoOpaTHOM BblJaBIMBaHUHU. Kpome Toro
CHIDKAETCSl Harpy3Ka Ha ITyaHCOH BCJIEICTBUE CHU)KCHUS PEAKTUBHBIX CHII TPECHUS.

HenocraTtkom mporecca SIBISIOTCSA: YCIOKHEHUS KOHCTPYKIMHU IITaMIIA,
HEKOTOPOE OTKJIOHEHHE OT COOCHOCTH IIOJIOCTEH NpU TMOJIYYEHUH HUX MOocie
KaHTOBKHU 3arOTOBKH M TIOBBIIIICHUS Pacxo/a MeTajia Ha yAaIsieMyro epEeMbIUKY.

Emé onHuM crnocoOoM MosydeHHs BTYJOK BBIJABIMBAHUEM SIBJISETCS HX
IITAMIIOBKA HA XOJIOJHOBBICAJJOUHBIX aBTOMaTax. TexHoyorus e€ M3roTOBJICHUS
aHAJIOTUYHO TEXHOJIOTHH MOJTyUYEHUs TalKH.

Ha nepBoM nepexose BbIpaBHUBAIOTCSA U KAJMOPYIOTCS TOPLBI OTPE3aHHON
3aroToBKM ¢ oOpaszoBaHueM ¢acku, ¢ OAHOW cTtopoHbl. Ha BTOpoil mo3unuun
OPOM3BOAUTCS oOcaika c oOpazoBaHueM 2-x (acok. Ha tperseilt mnosunuu
oOpa3zyercsi yriyoneHusi (HameTka) ¢ oOeux cTopoH. Ha dverBepToil mo3uiuu

MPOU3BOJIUTCS MPOOUBKA MEPEMBIUKHU U KATMOpOBKa oTBepCcTHsi. Ha msitoi mo3unuu

13



MPOU3BOJAUTCS YEKaHKa TOpIeBOM (acku M (popMHupoBaHHE BHYTPEHHUX (HaCOK

(pucyHok 2.13).
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Pucynoxk 2.13 Tlepexobl ITAMIIOBKH BTYJIKM C KOHYCOM Ha MSTUIIO3ULIMOHHOM

XOJIOJHOBBICAAOYHOM aBTOMATC

CrnienoBartenbHO, U3rOTOBIICHUE AETAJIEH TUIA BTYJIOK MOXKHO OCYILECTBIISITh
paznyHbIMM criocobamu. B 3aBUCMMOCTM OT (OpMBI, pa3MepoB H3JEHUS H
TpeOOBaHMI BHIOUPACTCS ONTUMAIbHBIN TEXHOJIOTHYECKUH TIPOLIecC.

JUiss  moJiydeHHs  TOJBIX  M3JIETUN  BBIJABIMBAHUEM  MpEIJIaraercs
UCIIOJIb30BATh PA3JIMYHBIC TUIIBI IIITAMITOB [6,7].

PaccmoTpum nipuHIun paboThI IITamia AJis IpsiMOTO BhIIABIMBAHUS JIeTaIei
TUna «cTakan» (pucyHok 2.14) [6,7]. 3aroToBky ycTaHaBIMBAaIOT HAa ChEMHHUK 2.
[Ipu xone noJyizyHa npecca BHU3 MaTpula 4, yCTaHOBJIEHHAs Ha BEpXHEW TUIUTE O,
OMYCKAETCsl MO HAMPABIISIIONIEH § 10 ynopa B HUKHIOK YacTh IITaMIIa, IIPU 3TOM
oOpa3yeTcst MOCTOSTHHBIN 3a30p MEXy KOHUYECKUMH MOBEPXHOCTSIMU ITyaHCOHA 1
u Matpuiibl 4. OJHOBPEMEHHO 3ar0TOBKA MPOTAIKUBAETCSA ITyaHCOHOM | B MOJIOCTh
MaTpuibl MeHblIero auamerpa. lIpuw nampHenmieM Xoxe BHU3 IIyaHCOH S
BBIJIABJIMBAET 3aroTOBKY B 3a30p MEXIy IyaHCOHOM u matpuneil. [lpu stom
MaTpulia TOMKUMAETCd K HIKHEM 4YacTh IITaMIla CHUJIOM TPEHUS MEXIy

nedopMupyeMoit 3aroTOBKON M MMOBEPXHOCTHIO MAaTPHUIIbI MEHBIIIETO TUAMETPA, a Ha
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3aKJIFOYMTENIBHON CTAIMM BBIIAABIMBAHUS NpyxkuHamu 7. lIpu BO3BpaTHOM Xoj€
MOJI3yHa IIpecca IITaMIIOBaHHAs MOKOBKA 3 CHUMAETCS C MMyaHCOHA | ChbeMHUKOM 2.
HenocraTtkom npeaiokeHHON KOHCTPYKIIUMHU SIBIISAETCS TO, YTO IITaMII
YCTaHABJIMBAETCS HA YHUBEPCAIbHBIE TPECCHI 0€3 BBITAJTKUBATEIICH, B pE3yJIbTaTe
Yero u3zieNiie 3 HHOTIa 3acTpeBaeT B Marpuile 4. 3TO HEJAOMYCTUMO, TaK Kak
00s13aTeJIbHBIM YCIIOBUEM CEPUMHOTO TIPOU3BOJICTBA SIBJISETCS HEOOXOMMOCTh
MPOCTOT0 YIAJICHUS U3/CIIMsI U3 30HbI IITaMIIa, CIEA0BATEIILHO, OHO BCEr1a
JIOJKHO OCTaBaThCs Ha MyaHCOHE. [Ipy HEBBITIOJHEHUU JAHHOTO YCIOBUS
MPUXOAUTCS OCTAHABIUBATH MPOIECC, YTOOBI JEMOHTHPOBATH MATPHILY IS

MMOCJICAYIOIICTO U3BJICYHCHUS U3 HEC IIOKOBKH.
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Pucynok 2.14 TTpoMbITITIEHHBIN IITaMIT JJ1s1 TPSIMOTO BBIIaBIIMBAHUS AC€TAJCH THTIA
«ctakanm»: 1 - [lyaHcoH; 2 - cheMHUK; 3 - u3aenue; 4 - MaTpuna;
S - myaHCOH; 6 - BepXHss IUIUTA; 7 - IPYyKUHA
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2.2 llTaMnoBKA HA X0JOAHOBLICATOYHLIX ABTOMATAaX

Hetanu, nonyyaemble Metojgamu XOIIl Ha aBTOMaTax, moapasaenstoTcs Ha
nBa Buaa: A- umeromue popmy ten BpaieHus; b- ¢ ceduennem pazandaHon GopMBI.
HawnGomnbmas qjyimaa mTaMmyeMbIx JAeTaliei Ha CTAaHIapTHBIX X010 THOBBICAOYHBIX
aproMarax coctasiser 200-300MM, ¥ IIpU IITAMIOBKE HA CIENUAIM3UPOBAHHBIX
asroMartax pocturaet 400-500mm.

[Ipy nosyaBTOMAaTHYECKOM  BBICAJKE MPEIBAPUTEIHHO  HAPE3aHHBIX
3aroTOBOK MOYKHO OCYIIECTBIIATH (popMooOpa3zoBaHue Ha cTepxkHsix a0 1200-
1800mMmM. Haumbonee pacnpocTpaHeHHOM SBISETCA  XOJIOJAHAs OOBEMHas
HITaMIIOBKA JieTayie u nosydadbpukaToB auamerpom ot 3 Ao 16mm. Hanbosnbmimii
JUaMETp IITaMIyeMOro u3fenus aocturaer 36mm(6oat). [Ipon3BoauTenbHOCTD
IITAMIIOBKM Ha aBToMarax (Teoperudeckas) 1m0 900mT/MuH (TBO3AWIIbHBIC
aBTOMAThI, U3roTaBJMBaromue reo3au auamerpom 0,8-1,2 MM nipu aiuse 8-25 MM;
aBTOMaThl  JUIsi  NPOM3BOJICTBA  IIApPUKOB  auameTrpoMm 3,15 MM ¢
POU3BOIUTENLHOCTEIO 850 1mT. B MHH.). MHHYTHas NPOWU3BOJAUTEIBHOCTD
MHOTOMO3UIMOHHBIX aBTOMATOB I HW3TOTOBJIEHUS CTEPKHEBBIX M KOPOTKHX
m3aenui — ot 70 mwr. 10 300 wT. B MUH.

2.2.1 Knaccupuxauus aerajei, ITaMImyeMbIX HA aBTOMATAX

Bce peranu, mrammnyemble Ha aBTOMarax, Mo KOH(GUTYypaluu JeisaTcs Ha 3
TPYIIIIbIL:

| rpynna — crioLHbIE AETaNH;

2 rpynna — noJible AeTalu;

3 rpynma — 1etaigu 0co0o CI0KHON KOH(pUTYpaluu.

K cruiomHbeIM geTansiM OTHOCSTCS:

- IIIAPUKH, POJTUKH U T.]I.;

- CTYIIEHYAThI€ BAIMKHU, IITTUIBKH, OCH, MOJIBIIBI.

CIuTonIHbIe CTEP>KHEBBIC JETAIM MOTYT OBITH C YTOJIICHUEM HJIA TOJIOBKOM:

- Ha OJIHOM KOHIIE CTEePKHS (LIMJIMHAPUYECKUM, KOHUYECKUM, CHEPUUECKUM,

KOMOWHUPOBAHHBIM, IIIECTUTPAHHBIM);

16



- Ha 00OMX KOHIIAX CTEPXKHS aHATIOTUYHON (POPMBI;

- TI0 CEpEANHE CTEPIKHSI.

K mosnbiM fietansiMm oTHOCATCS I€Taju:

- C ITHOM WJIM TIEPEMBIUKOi (6€3 YTOJIICHHS, C YTOIIICHHEM);

- CO CKBO3HBIM OTBEpCTUEM (LIMIMHAPUYECKUM WIIM KOHHYECKUM, C OypTOM
uiu (JIaHIeM CHapY»Ku, ¢ OypTOM BHYTPH).

K nmeransm cioxHO#M KOHGUTYpAITUU OTHOCATCIO

- HE CHMMETPUYHBIE JIETaIN TUIIA BUJIOK;

- pa3pe3aHHbIC BTYJIKH,

- IUIAHKA CHMMETPHYHOM M HECHMMETPUYHON (OPMBI C OJHUM WIH

HCCKOJIbBKUMHU BBICTYIIAMMH.

17
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H ITAMIIOBKOHU

w

OcHOBHBIC oncpamnnu, IpUMCEHACMBIC IIPU INTAMIIOBKE HAa aBTOMATax 3TO:

2.2.2 Cnoco0bl moJiyueHus JeTajieil X010 1HOH 00beMHO



- OCa’KMBaHUe — ONepals, IpU KOTOpoil popmMooOpa3oBaHre AETATU MPOUCXOAUT
32 CUET YMEHBIIIEHUS BBICOTHI 3arOTOBKUA C OJHOBPEMEHHBIM YBEITUYCHHEM €€
pa3mepoB. Ee 00bIYHO MPUMEHSIOT B COUYETAaHUU C JPYTUMHU (POpMOOOpa3yIOIIUMU
OTepaIsIMHU U JUIS IPEIBAPUTENBHOTO 1e(POPMUPOBAHUSI.
- BBICAJKA — OMepalus, NPU KOTOPOW MPOUCXOJUT OCaJKa YACTHU 3arOTOBKHU.
[IpuMeHsIOT 3Ty omnepanuio AJig TOJYy4YeHHs] MECTHBIX yToidmeHuid. OcoOeHHO
HIMPOKO OHA MCMOJB3YETCS AJIA MOIyYeHUs1 00JITOB, BUHTOB, 3aKJICIIOK.
- BbIIABJIMBAHUE — TTO3BOJISICT U3rOTABIUBATH U3JEIHS CIOXKHOW KOHPUTYpaluu
0e3 TMpeaBapUTENbHOTO TPUIAHHUS 3aroTOBKE CIEHUATbHON KOH(PUTypaluu.
BrinaBnuBanue MoXeT ObITh mpsiMoe, oOpaTHoe, OOKOBOE, paaualibHOE,
KOMOMHUPOBAHHOE.
- KOMOMHUPOBAaHNE ONePANMiA BbIIABJIUBAHUS ¢ POIIUBKOIA;
- peayunpoBaHue — ornepanus (pa3HOBUIHOCTD MPSMOTO BbIIABIUBAHUS ), KOTOpast
XapaKTepu3yeTcss TEeM, 4YTO CXE€Ma HaIPSHKEHHOTO COCTOSHUS B TOMEPEYHBIX
CCUCHHMSIX CTEpPI)KHS, PACIIOJIOKEHHBIX BBINIE M HIDKE oOuara IIaCTHYECKOU
nedopmaliii He MPEBBIIIACT TMpefeia TEKyuyeCTH, C HEOOJbIIMMU CTENECHIMU
nedopmaruu (0 8%)
- MpoTsAruBaHue (BOJIOYEHHeE) TO MPOIECC, TP KOTOPOM 3arOTOBKU KPYTIIOTO
wi (pacoHHoro npodusisa (MOMEepeyHOro CeYEHUs) MPOTATUBAIOTCS Yepe3 KPYTIioe
i acoOHHOE OTBEPCTHE, CEUEHUE KOTOPOTO MEHBIIIE CEYCHHSI 3aTOTOBKHU MPH HTOM
MPOUCXO/IUT YBEITUYCHHE JITTUHBI.
- KaauOpoBka (MoXeT ObITh OOBbEMHAs W IUIOCKOCTHAs)- 3TO COBOKYITHOCTB
METOJIOB, KOTOPBIE MCIIOIB3YIOTCS JUIsSl YBEIHMUEHHUSI TOUHOCTH Pa3MEPOB U3

2.2.3 TexHoorn4ecKue TpedOBaHNsl, NPeIbsBJIsAeMbIe K JeTAJIAM
noay4yaembim XOILII.

NcxoanbiM MaTepuanoMm sl IITaMIOBKY Ha XBA SBISIOTCS IPYTKU IJIMHOU
6-7 M mpoBosioka B OyHtrax maccoit 900-1000kr. lITamnoBka oCyIecTBisieTcs He
U3 MTYYHOW 3apaHee OTpe3aHHOW 3aroTOBKH, a OT MPYyTKa WU TPOBOJIOKH,
OTpe3aeMoil U OCaXKMBaeMOU (MpPU IMITAMIIOBKE KOPOTKHUX 3arOoTOBOK) B CaMOM

aBTOMare.
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OcCHOBHBIM HCXOJTHBIM JIOKyMEHTOM npu IPOCKTUPOBAHUH
TEXHOJIOTHYECKOTO TpoIiecca SBISETCS YEPTEeX JeTand . AHAIU3 KOHCTPYKIIUU
JIeTalId U €€ OTJEIbHBIX JIEMEHTOB Ha TEXHOJOTUYIHOCTH (T.€. (hopma, BeTuInHA U
COOTHOUIICHHE pPa3MEPOB, MaTepHall, €ro MEXaHHYeCKHe CBOMCTBAa, TOYHOCTH,
YUCTOTA MMOBEPXHOCTH) T03BOJISAET (0€3 YXYAIICHUS KauyecTBa) TEXHOJIOTY BBIOpATh
onTUMalIbHBIN TexHonorudeckuit nporecc XOII u TexHomoruyeckue TpeOOBaHUS
K HEMY.

Hetanu, nonydaembie XOI1I, nomkHbl 00ecieunBaTh TOYHOCTh CPABHUMYIO
C TOYHOCTBIO IIpU 00pabOTKE CO CHATUEM CTPYKKH, YUCTOTY IMOBEPXHOCTH 10 §-9
KBAJINTETY, YBEIIMUCHUE TIPOYHOCTH, TIPEICia TEKYISCTH U IPYTUX MEXaHHIECKUX
IOKa3aTeseu.

MexaHnueckre CBOMCTBA CTaHIAPTHBIX U3enuH, rmonydaeMmsix X OI11,
pernamentupytorcs [[OCT 1759.0-87.

J171s1 yCTIenrHOro OCyIIECTBICHHS TEXHOJIOTHYECKUX MPOIECCOB
XOJIOTHOBBICAJIOUHBIC aBTOMATHI JOKHBI OTBEYATH CICTYIOIINM TPEOOBAHUSIM:
- OTpe3Ka 3arOTOBKH JIOJKHA OCYIIECTBISTHCA MOTY3aKPBITHIMU MaTpUIIaMH (BO
BTyJIKaX ), KOria yroy ckona cocrasiser 3%, a mpu otkperrom 7%

- IOJbKHA 00ECIIEYnBATLCSA KAHTOBKA KOPOTKHUX 3aroTtoBok Ha 180° mpu nepenoce
UX Ha CJEIYIOIYI0 ((OPMOU3MEHSIONLYIO MO3UIINIO;

- Ha BCEX TMO3UIUSAX JOHKHBI OBITh MPEAYCMOTPEHBI ChEMHHUKH C ITyaHCOHOB H
BTYJIOYHBIX BBITAIKUBATEIEH U3 MATPUII;

- YUCJIO MITAMITOBOYHBIX OTEpaIiii TIOHKHO OBITH OT TPEX JI0 MATH (BO3MOYKHO
ooiee);

- Ha ynopax, KOHTPOJIMPYIOUTUX JITTUHY MOJa4l UCXOIHOTO MaTepuaia

H€O6XOI[I/IMO npeaycmMarpuBaTb KOHCYHBIC BBIKIIIOYATCIIN.

2.24 XapakTepuCTHKAa MATepHajOB, NPUMEHSEMbIX TMPH XOJIOAHOM
00bEeMHOM IITAMIIOBKE.
Martepuan, TpUMEHSEMBIM MPU XOJOJHOW OOBEMHOW IITAMIIOBKE JOJIKEH

00J1a1aTh:
21



- BBICOKOH TIJIACTUYHOCTHIO U JIe(HOPMUPYEMOCTHIO;
-UMETh PAaBHOMEPHBIE MEXAHUYECKUE CBOMCTBA;
-MIMETh PABHOMEPHBIE XUMUUECKUX COCTAaB;

-HE UMETh MIOBEPXHOCTHBIX M BHYTPEHHUX JTE(PEKTOB.

HedbopmupyeMoCTh MeTalsla B XOJIOAHOM COCTOSIHUH, T.€. CIOCOOHOCTB
npeTepreBaTh MIaCTUUECKyI0 Aedopmalinio 0e3 pa3pyluieHus B yCIOBUSIX TAHHOTO
TEXHOJOTHYECKOT0 MPOIECCa, 3aBUCHUT OT CIAEAYIOUINX (DaKTOPOB:

- OT KauecTBa MOBEPXHOCTH (HE HMMETh IMOBEPXHOCTHBIX W BHYTPEHHUX
ne(heKToB);

- €70 XMMUYECKOT'0 COCTABA;

- CTPYKTYphI MaTepuaia (CTpyKTypa JI0JbKHA ObITh pABHOMEPHOI)

- MEXaHUYECKHUX CBOMCTB Marepuania.

Bausinue kauecTrBa MMOBEPXHOCTH

HexkauecTBeHHast IIOBCPXHOCTDH 3aI'OTOBKH B BUC I[G(bCKTOB ABJEICTCA OIIHOﬁ

N3 IIPUYKWH BOSHUKHOBCHUS HAAPBIBOB W TPCIIHUH IIPpH XOJ'IOI[HOﬁ IMITaMIIOBKEC.

KonuyecTBo neheKTOB B 3aroTOBKE 3aBUCHUT: OT CIOcO0a Pa3ivBKHU CTalu
(kumsiass Wik CIOKOMHasl CTajb), OT BEJIUYHUHBI 00€3yTJIEPOKEHHOTO CJIOs, OT
CTETNICHU M3HOCA BOJIOK ISl KaJTUOPOBKH MPOBOJIOKH U MPaBUIBHOCTH T€OMETPHUH

pabodero KaHajia, OT KaueCTBa TPABJICHHUS IOBEPXHOCTH.
Binsinue XMMHYECKOI0 COCTABA

XHUMHUYECKUM COCTaBOM, T € J0OaBKaMH TaKMMH Kak, YIJIepoJ, KpeMHHH,

Maprasell, XpoM, HUKeb, hocdop, cepa, onpeaensieTcs MIacCTUYHOCTh CTAIH.

C yBeIMYECHHEM COJICPIKaHMS YTIIIEpOaa B CTAJIA CHUYXKAET €€ TUNIACTUYHOCTh M
nehopMUPYEMOCTh, YTO MPUBOJAUT K YBEIUUYCHUIO MPOYHOCTHBIX XapaKTEPUCTHK.
Hanpumep, yBenumueHnue conepskanus yriepona B ctanu Ha 0,1 % npuBogut k
YBEIMUCHHIO Mpeiena mpouHoctu Matepuana Ha 60-80 Mma. Ctanu ¢ copepkanuem

yraepoaa 6omnee 0,25% HeoOX0auMO OTXKUTATh JJIsl YBEITMUEHHUS IIACTUYHOCTH.
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[ToBblllIEGHHOE COJAEpKAHME KPEMHHUS B CTajld PpPE3KO CHUKAET €€
MIACTUYHOCTD. [Ipu nedopMupoBaHUY B XOJIO0THOM COCTOSSHUY KPEMHHUI BBI3BIBACT
3HAYUTEIBHBIN pa3orpeB 3aroTOBOK, CHMYKAET CTOMKOCTh HHCTPYMEHTA, MOBBIIIAET
yCWJIME INTAaMIOBKH W TPUBOIWAT K oOpa3oBaHuio TpemwH. Hampumep: npwm
nehOpMUPOBAHUU B XOJIOJHOM COCTOSIHUU MPU YBETUYCHUH COJICPKAHUS KPEMHUS
Ha 0,06% noBbIlIaeTcs npenen npoyHoctyu marepuana Ha 11 MITa. Tloatomy npu
pa3pabOTKe TEXHOJOTHMYECKOTO Ipolecca HeoOXOoauMO oOpaliath BHUMaHHE Ha
COZIEp’KaHHE KPEMHHS B CTAIM, KOTOpoe He aokHO mpeBbimate: 0,03-0,07% B

HU3KOYIIIepoAUCThIX cTaiax U 0,15% B cpeIHEeyIIIepOIUCThIX CTAIISX.

C mnoBbIILICHHEM COACPIKaHHA MapraHiia B CTaJld YBCIMYMUMBACTCA C€C
TBCPAOCTD, IIPCACI IIPOYHOCTH, IIPCACII TCKYUCCTH, U CHUKAIOTCSA OTHOCHTCIILHBIC

YIUTMHEHUS U CyXeHus (J,, v ). CTalib ¢ MOBBIIICHUEM COJICP)KaHHMsI MapraHiia He

CMATYACTCA OTXKUIOM. COI[ep)KaHI/IC MapraHia B HU3KOYTJICPOAHUCTBIX CTAJIAX HC

nospkHO npeBbimath 0,05%, B cpeaneyriepoaucTsix - 0,65%.

Conepxanue xpoma (6osee 1%), 0COOCHHO B BBICOKOYTJICPOJAUCTHIX CTAJISIX,
MOBBIMIACT WX MPOYHOCTh M CHIDKAET MX IUIACTUYHOCTh. OJHAKO MpPU MajoM
cogepxkanun xpoma B cranmu (menee 0,03%) ero BIMsAHHE Ha CHIDKCHHE
MJIACTUYHOCTH HE 3HAYMTENIbHO, a TpPH CHWXKCEHUHU yriepoja ao0aBka Xpoma

YIY4ILIaeT ITaMIIyeMOCTb CTaJIH.

[Tox mTaMIryeMoCThI0 TOHUMAETCSI CIOCOOHOCTh MaTeprala U3MEHSITh CBOIO
dbopmy Tpu mTamMnoBke 6e3 00pa3zoBaHUs Pa3pbIBOB, TPEIIUH, PACCIOCHUH, MOJIOC

CIBUTA.

Hukens cHMXKAeT INIACTHYHOCTH OOJBIIMHCTBA YIIepOoaAuCThIX crajeii m
MMOBBIITACT COIMPOTUBJICHUC ﬂe(l)OpMaHI/II/I, YCHUIIMBACT CKIOHHOCTb CTalld K

HAJIMITAHUIO Ha UHCTPYMCHT IIPpHW IITAMITIOBKC.

[IpucyrcrBue cepel u (ochopa B CTanu YBEIMYUBAECT €€ XPYINKOCTh B

nporiecce Beicagku. X comepxkanue He 1omkHO npepsimath 0,03-0,04%.
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Biansinue cTpyKTYpbl MeTa/Ia

BaxHyro poJsib Ipy XOJIOAHOW IITAMIIOBKE WIPAeT CTPYKTYypa HCXOIHOIO

Martcpuaiia.

MuxkpocTpyKTypa CTanu, MPUMEHsEMON B XOJIOJHOW O0OBEMHOMN IITAMIIOBKE
JOJDKHA XApaKTEpU30BaThCS IOJHOM OJHOPOAHOCTBIO, OTCYTCTBHEM YCAJIOYHOU

PaKOBHUHbBI, HCMCTATIIINICCKHUX BKJII-O‘IGHPIfI, IMOpUCTOCTH, HYSBIpeﬁ, TPCIIHH.

Ocoboe BiugHHE Ha MTaMIIyCMOCTb  OKa3bIBAIOT HCMCTAJUIMYCCKHC
BKIIFOYUYCHUMA, JIMKBAIIMOHHBIC 30HBI. 210 I[e(beKTBI, BCTpCUAIOIIHUCCA HanOoJIee YacTo.
HI/IKBaHI/IOHHBIe 30HbI — 3TO HCOAHOPOAHOCTH XHMMHYCCKOI'O COCTaBa JINTEHHBIX
CIUIaBOB B PA3JIMYHBIX HaCTAX OTJIIMBKH, BOSHUKAIOMIUE IIPH €€ 3aTBCPACBAHNMA, U3~
3a pa3HHLIHOI>’I paCcTBOPUMOCTHU OTACIIBbHBIX KOMIIOHCHTOB CIIJIaBa B €C H(HI[KOﬁ )51

TBepi0H (hopMmax.

Cranp umeromas 00JIbIIOE KOJIMYECTBO HEMETAUIMYECKUX BKIOUEHUN MPH
XOII ckioHHa K TpemuHoOOpa3oBaHuio. JIMKBanMoHHas 30Ha MO IJIOLIAAU HE
JoJKHA npeBbimath 40% cedeHns MeTauia, IPUYEM JOJDKHA HAXOAUTHCA B LICHTPE
CEUEHUs1, He UMes BBIXOJ]a B HApYKHbIE CJIOU. DTO TpeOOBaHUE BBI3BAHO TEM, YTO
TBEPAOCTh JIMKBAlMOHHOM 30HBI Ha 25-30% BbIIE TBEPAOCTH OCHOBHOIO

IIOBCPXHOCTHOI'O CJIOA.

Ha mrammyeMocTh cTaliv OKa3biBaeT BIUSHUE CTPYKTypa nepauta. Craib ¢
NEPIUTHON CTPYKTYPOM, COCTOSAIIEH M3 YEPEAYIOIIMXCS CI0EeB (peppruTa U TOHKHX
IUIACTUHOK IIEMEHTUTa O0JIaJaeT TMOBBIIIEHHBIM CONPOTHUBIEHUEM XOJIOAHON
nedopmanmu. [ToaToMy cOOTBETCTBYIOIIEH TEPMOOOPAOOTKOM JOOUBAIOTCSI TAKOTO
BUJIOM3MEHEHUS XapakKTepa CTPYKTYphl NEPJIMTa, YTOObI IMJIACTUHBI LEMEHTUTA
peo0pa3oBaIUCh B YaCTHIIBI CHEPUIECKO POPMBI, pactpeiesieHHbIe 0 (heppuTy.
Takylo CTpPYKTYpy Ha3bIBAIOT CTPYKTYpOM 3€pHHCTOrO TNepidTa Wiau Oolee

MpaBUIBLHO CPEepOUTATBHOTO IEMEHTHUTA.
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CTpykTypy c(hEepoMaalbHOrO LEMEHTUTA IOJIy4aloT OTKMIOM IpU
temmeparype 680° - 720° C ¢ mocnmemyrommm MemIeHHBIM OXIaxaeHueM. s
craneii ¢ cogepkanueM yriaepoaa oonee 0,3% ONTUMAaNbHOM CTPYKTYpOii CUMTAETCS

COpOUTOOOPA3HBIN MTEPITHT.

Baxxnoe 3HaueHHE HA IJIACTUYHOCTh U I[e(l)OpMI/IpyeMOCTB CTaJIn OKa3bIBacT
BCJIMYMHA 3CpPHA. HpI/I OUCHb MCJIIKOM 3CPHC YBCIHMYUBACTCA COIIPOTHUBICHUC

nedopmariim, a KpymHoe 3epHO COOOIIAET CTaIA XPYITKOCTb.
BinsiHue MeXaHUYECKHUX CBOMCTB MaTepuaJa.

Jns  wmwramnyemoctd cranmu  npu  XOIII npeaea  IPOYHOCTH o,
orpannuuBaercsa 800 MIIa. OnnHako B mocieiHEEe BpeMsI NOJIY4YarOT KAUECTBEHHbIE
uzaenus ¢ o, nocrurarommm 900 — 1100 MIla. Bo3aMoXHOCTH IITaMIIOBKY U31€TTUN
U3 CTald C BBICOKHUM o, ONPEAENSIETCS TEXHOJOTHEH IMOArOTOBKA MeETauia U

HIepeX0JaMH.

Omnpenenenre COMPOTUBIICHUS 1€POPMUPOBAHUIO TIPOU3BOIAT UCTIBITAHUSIMHU
Ha cxatue, T.K. ocHOBHble omepanuu XOIII (Beicagka , BbIIABIMBAHUE)
XapaKTEePU3YKTCsI CXEMOW HEPaBHOMEPHOT'O BCECTOPOHHETO Cxartus. Tak , mpu

w(60% cTtamp BecbMa rmactudHa , pu 50%<y <60% mocTAaTOYHO TUTACTUYHA,

w(50% ctanb He mpuroaHa s X OI11.

Hawty4mieii mramMimyeMocThio 00JI1aaeT CTalb UMEOIIAs OTHOIICHHE U%E <
0,65.

Opnako, ompeneleHur MEXaHMYECKHX CBOWCTB MeTawia o,, o,, ¥ W JIp,

ABJEACTCA HC JOCTATOYHBIM, T.K. B PC3YyJIbTATC I/ICHI)ITaHI/II‘/JI, HC BBIAABJIAIOTCA ,Z[e(i)eKTBI

MOBEPXHOCTH.

2.2.5 Bb10op ¥ mMoAroTOBKA MeTaJlJIa AJIsl ITaMnoBku Ha XBA.

B kauecTBe McxoqHOrO Marepuana MPUMEHSAIOT MPYTKH U TPOBOJIOKY. OHU

MOCTABJISIIOTCS TOPSAYEKATAHBIMU, KATMOPOBAHHBIMU, TEPMUIECKHA 00pabOTaHHBIMU
25



u 0e3 TepMuueckoil 00paboTKH. 3aroTOBKM U3 ropsyekataHoi cranu nepen XOII

Ha XBA moaBeprarorcs KaTuOpOBKE BOJIOYECHHUEM.

TexHoJIOruYeckuil mpolecc MOJArOTOBKM OyHTa JUIsi XOJOJHOM BBICAJKU

COCTOUT U3 CIEIYIOIIMNX ONEPALIHA:

- CHAITUE METAININYECKON OKAJINHBI;

- TPABJICHUE C IIPOMBIBKOM M HEUTpAIU3aALUEN;
- OCTpEHHUE KOHIIa OYHTa,

- KaTuOPOBKA BOJIOYEHUEM,;

- pocdatupoBanHue.

Jlist onepanuit XOUI npumensitor kanubpoBanubii metai no I'OCT 10702-
78. KanuOpoBaHHBII MeTaul IPUMEHSETCSI KPYIJIOTO CEUEHUsl AUaMETPOM OT 3 —
35MM MpeuMyIIECTBEHHO B BHAE OYHTOB WM pEeKEe B BUIAEC MPYTKOB.

TexHonornyeckue TpeOOBaHHUS Ha MCXOJHYIO 3aroTOBKY pErIaMeHTHPYIOTCS

I'OCTowm.
Kpome 3Toro mpuMeHsOT JINCTHI, TIOJI0CH, TPYOBI, IEPHOTUICCKHN MPOKAT.

JIucThl ¥ MOJIOCHI MPUMEHSIOT JJISI TTOYYEHUs HU3KHUX 3aroToBOK. K HuM
OTHOCSATCS JUCKH, MIAHOBI C Pa3IMYHBIMU KOHTYpaMHU — KPYTJIbIM, KBaJpPaTHBIM,

MHOTrOTrpaHHbIM, ¢ oTHomeHrueMm H/D ot 0,25 1o 1,0.

Ilepen omepauueld KanuMOpPOBKM NpPyTKa M TPOBOJIOKM MPOU3BOAUTCA
npeaBapuTeNibHas TepMudeckass 00paboTka ropsyeKkaTaHOro MeTajljla B BHJE
OT)KHWra, T.K. COPTOBOM MpOKaT 0e3 JOMOJHUTENbHOW TEPMUYECKON 00padbOoTKH
UMEET HEOJJTHOPOJIHYIO CTPYKTYPY U HECTaOMJIBHOCTh CBOMCTB MO ceueHuto. Takast
TepMuYecKas 00padoTKa MPUBOAUT K MOBBIIICHUIO MIIACTUYHOCTH METalIa 3a CUET

W3MEHEHHUS] MEXaHUYECKNX CBOMCTB. Hampumep: ecnu ropsiaekaTaHbiii MeTamn 6e3
TepMudeckoil 00padbotku umeer tBepaocth HB 133-152, 6 = 270 — 350MlIla; Op

= 410 — 540 MIIa; 0 = 35%;\y = 60 — 75 %, TO mocye TepMHIECKO 00PaOOTKH C
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HATPEBOM JI0 TeMIeparypsl pasHoii 760 -780° C, Beiiepikke 1 yac m oxnaxaeHus ¢

neupto 10 650 — 670° C, ero xapakrepuctuku crtaHopsarcs: HB 85-114, G; =

190MTIa; Gg = 360 MIIa; O = 43%;y = 77 %.

HOI[FOTOBK& ITOBCPXHOCTHU.

[TonroroBka MOBEPXHOCTH Mepea mTaMinoBkod Ha XBA cocTout u3 JIByX

OCHOBHX 3TarloB:
1. Vnanenue neeKToB M OYMCTKA MTOBEPXHOCTH OT OKAJUHBI.

2. O6pa3OBaHI/I€ Ha ITIOBCPXHOCTH 3arOTOBKH IIPOMCIKYTOYHOI'O CJIOA, T.C.
HOCHUTCIII CMA30YHOI0 Marcpuajla M 3aTCM HAHCCCHHUEC CMA304YHOIO0

MaTcpHraja Ha 3aroToBKY.

HO,Z[FOTOBK& IMOBCPXHOCTHU IMPOU3IBOAUTCA MCXaHHUYCCKHM, TCPMUYCCKUM H

XUMHUYECKUM CITOCOOaMHM.

K mexannyeckum criocobaMm OTHOCSTCS: CIUIONIHAs o0aupka (MPYTKOB),
npyOecTpyiiHas 00paboTKa; MAaTUPOBAHMUE; KpaIloBKa, rajaTOBKa;

TUIPOTIONUPOBAHHUE.

Hanecenne cma304HOTO CJIOST TPOU3BOAMTCS cieayromuM obOpaszom. Ha
OYMIIIEHHYIO TIOBEPXHOCTh 3aroTOBKM OT OKHCIIOB, >XUPOBBIX 3arpsA3HEHUMN
HAHOCHUTCSI CMA304YHBIN CJIOH, JTMOO MIPEABAPUTEIBHBIN CIIOW HOCUTENSI CMAa304HOTO

Marepuana.

Crnoil HocuTeNss CMa304YHOIO Marepuana o0pa3yeTcss XHUMHYECKOW WIn

AIEKTPOXUMHUYECKON 00pabOTKON 3arOTOBKHU.

Hocurens nomkeH o01aaaTh: BBICOKOM IIACTUYHOCTBIO U MPOYHOCTHIO;
TEPMOCTOMKOCTBIO; HAJIC)KHBIM CILECIUICHUEM C MOBEPXHOCTHIO; COXpPaHEHUEM
CIUIOIIIHOCTH TI0 BCEH IOBEPXHOCTH 3arOTOBKH; BBICOKOM ajcopOmueri K

CMa304YHOMY MaTepHaiy.
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JIng  2TOrO0  Marepuasbl W3 YIIEPOAMCTBIX  CTAIEH  IOKPBIBAIOT
opTodochOopHO KHUCIOTOW (TOACMA30YHBIN CJION). DTO oOmeparus Ha3bIBACTCS

dbochotupoBanuem.

docdaTHbIe TUIEHKH CIIY>XaT HaJCKHOU MPOCIONKOI MEXIy MOBEPXHOCTHIO
UHCTpPYMEHTa U JedopMHUpPYyEeMbIM MeTauioM. brarogaps cBoeil NOpPUCTOCTH,
(docdaTHbIE TOKPHITHS XOPOILIO aICOPOUPYIOT TaKKE BEUIECTBA KaK MbLIO, Macjo U
OPOYHO HX YACPKHUBAIOT, YTO JaeT OMOJIHHUTEIbHBIA CMa304YHBIA SPQEKT.
TommumHa gpocdarHoro cnos npuHUMaeTcs B npeaenax ot 10-50MkM B 3aBUCHMOCTH
OT : a) KauecTBa MOBEPXHOCTH MCXOJHOTO MaTepHalia M paboyell MOBEPXHOCTH
MHCTpYMEHTa 0) BHJa HaIpsSHKEHHO-IE(POPMUPOBAHHOTO COCTOSHUSA (BBICAJKA,
oOpaTHOE BBIJABIMBAHHUE U Jp) B) paOOThl U BEJIWYHHBI AePOpPMAIMK T') HATTUUUS
30H pasiena TEYeHUs MeTaula [J) TEMIIepaTypHO-CKOPOCTHBIX YCJIOBHH

neopMHUpoOBaHHS €) CTEIIEHH OOHOBJICHHUS TOBEPXHOCTH.

Hanecennbiit hochaTHBIN C10M ABIISIETCS BHICOKOKAU€CTBEHHBIM CMA30YHBIM
MatepuanoM. OH o0JaaeT MIaCTUYHOCTBIO U MOKET A(POPMHUPOBATHCI BMECTE CO

MTaMITyCMBIM MCTAJLJIOM.

CymectByer psan cmnoco6oB (ochoTupoBaHUsi: TOPSIYMI, XOJOIHBIMN,

YCKOPEHHBIN, CTPYHUHBIN, JIEKTPOXUMHUUECKHUH, U IP.

[Ipouecc pocdoTupoBanusi 0OBIYHO COCTOUT U3 CICTYIOIINX ONEpaIluii:
1)o6e3xuprBaHre U TPABIICHHUE

2)IpOMBIBKA B ropsueit BOJIe

3) MOKpBITHE B pacTBOPE MMHKOGOCHATHON KUCTOTHI

4)IpoMBIBKA JJIs yAaneHus JTUIHUX GochaToB

5)poMBIBKa B HEUTpaAIU3aTOPE

6)ITOTPY>KEHHE B MBIJILHBIH PacTBOP

JlydymiumMu  aHTU(PUKIIMOHHBIMU  CBOMCTBaMHM 00y1a1at0T (OCOOEHHO TMpHU

BBIJIABJIMBAHUM ) TOKPHITHS U3 (hochaToB MapraHiia v IMHKA, TIPOMUTAHHBIE MBLIOM.
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2.2.6 Pa3paGoTka TEXHOJIOTHYECKOro Mpolecca BbICAAKH METH30B Ha
XBA.

Pa3paboTKky TEXHOJOTHYECKOro TMpollecca HAYMHAIOT C aHalh3a BCEX
CYIIECTBYIONMUX TEXHOJIOTHICCKUX TPOIECCOB MOJIYICHUS ACeTallel MOAOOHBIX 10
dbopme u pazmepam. J{1s1 3TOro U3 MacCHBa TEXHOJOTHUSCKHX IMPOIECCOB HAIIPUMEP
TaKuX Kak MIPUBEJICHHBIC HAa pucyHKax 2.15, 2.16, 2.17, 2.183 Be1OMparoT HECKOIBKO
HanOoJiee TMOAXOIANIUX U Tepel pa3padOTKOM TEXHOJOTHYECKOTO TpoIecca

IMPOBOJAT aHAJIN3 U3IOTOBJICHUA ACTAJIN HA TCXHOJIOTHYHOCTD.
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Pucynok 2.18 - Ilepexoapl IITAMIOBKY M HaNaJKa MHCTPYMEHTA IPH IITAMIIOBKH

H&KPII[HOIZ ramky Ha ITUIIO3MITMOHHOM aBTOMATC

Pa3pa60TKa TEXHOJOIM4YCCKOIro Iponecca Ha4YMHACTCA C pacucrTa oO0Bema

ACTalIn, HAa OCHOBAHHH KOTOPOI'O OIIPCACIIAIOTCS PasMCPbI PICXOIIHOﬁ 3arOoTOBKH.

[Ipr TPOEKTHPOBAHUM TEXHOJIOTHYECKOTO Ipollecca CISAYeT COON0IaTh
YCJIOBHE, YTO 3a OJIMH TEXHOJOTHUYECKUN MEePEX0 MOKHO MOJIydaTh JA€Talb TOJIBKO

HauOoJee mpocToit GopMbl (CTaKaH, CTEPIKEHb C TOJOBKOH U T.1)

Jlns GOATOB W BHUHTOB, Y KOTOPBIX IIECTHTPAHHBIE TOJIOBKU TOIYYaloT
obpeskoit (cM. puc. 2.10), oObeM JeTamu pacCUYMUTHIBAIOT TO MPEANOCcaeIHen
MIO3HIINHU BBICAJIKH, T.€. ITO MOJrOTOBICHHON WIMHAPUIECKOM rOJIOBKe. A I raek
(cm. puc. 2.13) — no Mo3uLKK NPEIUIECTBYIONIEH MPOOUBKE MEPEMBIYKH, T.€. 10

YAAJIEHUS «BBLIPBD).

Jlns ompenenieHus: pa3MepoB 3arOTOBKU BBIOUPAIOT HEOOXOAUMBIN JUAMETP
3aroTOBKH, B 3aBUCUMOCTH OT KOJIMYECTBA (DOPMOMBMEHSIONINX ONepaluidi U u3

YCIIOBUA IMOCTOSAHCTBA oO0beMa 1 paCCYUTBIBAKOT €€ NJINHY.
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B 3aBucumMocth  OoT  oOopynoBaHHs ~ (OJHOMO3UIIMOHHBIA  WJIHU
MHOTOMO3UIIMOHHBIA ~ aBTOMAT). pa3paldaThIBalOT MEPEXOAbl IITAMIOBKH U
MPOU3BOJIAT PACUEThl, MO3BOJSIONINE ONPEIEIUTh BO3MOXKHOCTh OCYILECTBICHUS
BBIOpPAHHOW TEXHOJOTHH. JIJIsI 3TOM TeIM MPOU3BOIAT pacyeT JorapuhMUIeCcKOn
nedopmaliy Ha KaKI0M Iepexoie, KOTOPYIO 3aTeM CyMMUPYIOT. [Ipu 1omycTUMBIX
JABIICHUSX  HA  HMHCTPYMEHT, HE  MPEBBIIAIMMX I  3aKaJEHHBIX
UHCTpyMeHTaNbHBIX cTtaneit 2000 — 2500Mmna, npeaensHbie 3HaUeHUs Aedopmanmii
JUTSL ONIEpalvii OCaJku — BBICAJIKU JOJKHO ObITh He Oonee 0,6 — 0,8; nust mpsmoro
BbIaBuBanus He Oomee 0,4 — 0,5, mis oOparHoro He Oomee 0,4, ms
peaylupoBaHus Ha nepBoM mepexojae He Ooisee 0,25 u He Gonee 0,3 — 0,33 Ha

IMOCJICAYIOIIUX.

BaxupiMm  Qaktopom mnpu pacdeTe oOmnepanuid  BBICAIKH  SBIISIETCSA
YCTOMYMBOCTh  3arOTOBKH, KOTOpas OIpPEIENseTCs OTHOLICHUEM  JJIMHBI
1e(OPMHPYIOIIETO YYacTKa 3arOTOBKH K €€ TuameTpy - No/do, KoTOpoe T0JIKHO OBITh

He Ooee 2,5,

Ilocne pacducTa CTCIICHU ne(bopMauHﬁ Ha KaXXIOM IICPCXOAC OIIPCACIIAIOT

HNOTPEOHYIO CHIIy M XOJI IIOJI3yHA.

[Ipu pacuere cuibl TaOMMYHBIE 3HAYEHUS MEXAHWYECKHUX XaAPAKTEPUCTUK
MaTepuaia 3aroTOBKH HCIOJIB3YIOT TOJIBKO JJIsi TEPBOM  (POPMOUZMEHSIONIEH
oriepaluu U Jjisl OTpe3Ku. B ocTanbHbIX popMyIax MEXaHMYECKUE XapaKTePUCTUKU

MOJACTABIISAIOT C YY€TOM YIPOUYHEHUS (1I0 KPUBBIM YIIPOUHEHUS).
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