Jlexus Ne3

TEMA 6. TopueBasi packarka u c¢epoaBHAKHAS IITAMIOBKA

Inan nexkunu: CywyHocms cnocoba u, cxemuvl npoyecca, 061acms NPUMEHeHUsl, 0Yae
oepopmayuu, H/[C, sHepeocunogvle napamempul npoyecca, yCmouiusocms

npoyecca, npoeKmuposaHue UHCmpymernma, 6b100p 060py008aHus.

6.1 OcHOBHBIE CBeleHHs 0 MPoLlecCce TOPUEBOH pacKaTKu

Packarka - TexHOnormueckas omnepanus ITAaMIIOBKH, B IPOLECCE KOTOPOU
no3TarHele ehopMaluy 3aroTOBKA OCYLIECTBIISIOT BPAILAIOLIUECS M OJJHOBPEMEHHO
commkaromumucs Basikamu. [IpuMepsl aetaneid, mojiydaeMbIX TOPIEBON pPacKATKOM

MIpUBEJICHBI Ha PUCYHKE 6.1.
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Pucynok 6.1. Tunsl geranieil, M3roraBIuBacMble TOPILEBON pacKaTKOM

OCHOBHOH OTIMYHUTEIHLHON OCOOCHHOCTHIO OIEpaIlMi TOPIICBOM PacKaTKU OT
omepanud  IITAMIOBKA  SIBIACTCS  JIOKAIBHBIA  XapakTep  MPHIOKEHUS
nedopMUPYIOIIEro YCUIIUS TOPILY 00pabaThIBaeéMO 3arOTOBKHU.

T.kx B KOHTaKT€ ¢ MHCTPYMEHTOM HAaXOJUTCA TOJHKO YacTh 3arOTOBKH, YTO
MPUBOJAUT K CHIDKEHUIO BEJIMYMHBI KOHTAaKTHBIX HANPSDKCHUM U yCHIWA

nedopMUpOBaHHUSL.



CymHocTh mpouecca XOJIOAHOW TOPLEBOM PAacKaTKU MOSICHSAETCA CXEMaMH,

IpPUBEICHHBIMH Ha PUCYHKE 6.2 (BbICaJKa HAPY>KHOTO U BHYTPEHHETO OypTa).
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PucyHok 6.2. OCHOBHBIE CXEMBI TOPLIEBON PACKATKU HUJIMHIPUIECKHUM

n1eOpMUPYIOLTIM HHCTPYMEHTOM: a — BBICAJIKa Hapy>KHOTO OypTa; T — BBICaIKa
BHYTpEHHEro OypTa

Ha pucynke 6.3 npuBenensl 3Cxema ¢opmooOpazoBaHusi HapyKHOTO OypTta

KOHUYECKUM BAJIKOM U MPUHIUI (HOPMUPOBAHUS U3CIIHS.
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Pucynok 6.3Cxema ¢popmMooOpazoBaHusi HApY>KHOTO OypTa KOHUYECKUM BajkoMm: 1 —
BaJIOK; 2 - MaTpula; 3 - AeTaib, 4 - onpaBka; 5 — 3aroTOBKA.



Ha Ttopen Bpamaromeid KoOJIBIIEBOM 3aroTOBKH Ccwiol P Bo3mencTByeT
cBOOOIHO BpaIaIONIUIC UIHMHIPHUUECKUN BaJIOK. B pe3ynbrarte 3a Kaxkaplii 000poT

3aroTOBKH 6y,[[€T IMPOUCXOJUTE OCalKa e€ BBICTYH&I-OHIGﬁ YaCThu M3 MAaTpulbl Ha

HEKOTOPYIO BEIMYUHY SUHIYHOTO 00KaTus Af, .

O6xatue 3a OaWH OOOpPOT 3arOTOBKM  OIpeNesseTcs HEOO0XOIUMOM

MpeaenbHol  AedopManueii, KoTopas 3aBUCHT OT MEXaHHMYECKUX XapaKTEPUCTHUK

matepuana. Af3a omuH o00opoT 3arotoBku m3Mensercs or 0,2 mo 1 MM

OKOHUaTenpHOE opopmiieHue eranu npoucxoaut 3a 10-30 060poToB.

Hcnonb3oBaHne METOJOB POTAIMOHHON OOpaOOTKHM KOTOPHIM OTHOCUTCS U
packaTka, MO3BOJISICT 3HAYUTEIBLHO PACUIMPUTh HUANMA30H MPUMEHSIEMBIX MPOIIECCOB
XOJIOMHOTO  00BEMHOrO  JeOpMHUpPOBaHUA 3a CUET JIOKAJIBHOTO  XapakTepa
MIPUJIOKEHUST HArPY3KH.

TodHOCTH pa3mMepoB JeTajied MOJy4yaeMbIX PacKaTKOW COOTBETCTBYyeT 8-11
KBAJINTETY, a IIEPOXOBATOCTh moBepxHocTH ¥, =2,5-0,63mMkM. Kpome storo,

TOpIIEBas pacKaTka CIIOCOOCTBYET YIYUIICHUIO (DU3UKO-MEXaHUYECKUX CBOMCTB
oOpabaTbiBaeMOro marepuaia U 00ECIeYMBAECT ONTHUMAJIBHOE PACIIOJIOKEHHE €ro
BOJIOKOH, YTO YJIy4YIIIaeT IKCIUTyaTal[AOHHBIE CBONCTBA.

Bricokas To4HOCTH 00paOOTKHM OOEcreunBacT COXpaHEHHE pacxoja MeTaia
Ha 30% u CHIKEHUE TPYAOEMKOCTH U3roTOBJIEHUS AeTanu Ha 20%.

[Ipoiiecc TopiieBOM packaTKu JIETKO aBTOMATHU3UPOBATh.

Paznuuaror packatky B TOpell Hapy>KHbIX U BHYTPEHHUX OypTOB puc 6.2, npu

ATOM pacKaTKa MOKET OBITh OTKPHITOM U 3aKPBITOM.

CxemBbl  TEXHOJOTHYECKHX IMPOIECCOB HM3TOTOBJICHUSA JIeTaleld  TuIla
BTYJIOK(KOJIel) ¢ (iaHiieM U 0e3 Hero u3 OTpyOHBIX 3arOTOBOK LIMJIMHAPUUYECKUMU U

KOHUYECKHUM JIe(DOpMUPYIOIIEM HHCTPYMEHTOM MPECTABICHHOM Ha pUCyHKE 6.4.
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Pucynok 6.4. OcHOBHBIE CXEMBI XOJIOAHOM TOPLEBOW PACKAaTKH LUIUHAPUYECKAM U
KOHUYECKHUM JIe(pOpMUPYIOIIUM UHCTPYMEHTOM: a,0 — BbICa/IKa HaApy>KHOTO OypTa;
B — pacKaTKa KoJjblla CJI0KHOTO CEYEHUS; T — BbICAJIKa BHYTPEHHET0 OypTa;

1 — oOpaTHOE BbIJABJIMBAHUE; € — pa3jiaya.

OrpaHudyeHre paJHaJbHOTO TCUCHHUS MeTallla B CTOPOHY OMpaBKH (CM. pHC.
6.4) wiu MaTpuIilbl - 00ECICUNBACT MOJYUYCHHE JCTAIN TOJBKO C HAPYKHBIMH HWJIH
TOJIBKO C BHYTPEHHUMHU OypTaMHU.

6.2 3aroTOBKH M HHCTPYMEHT /I TOPLEBOH PACKATKHU

[Ipu TopiieBO# packaTke B KadyeCTBE 3arOTOBOK HCHOJB3YIOT TOpsueKaTaHbIe
TpyOBl, MPYTKHU, IITAMIOBAaHHBIC MMOKOBKH, KOJbIa 0€3 MpeIBapUTEILHON OOTOUKH
WJIM PACTOYKU Ha TOKAPHBIX cTaHkax. Marepuain 3arotoBok: [11X14; IIX15CT; 40X;
Cranp 20; Cranp 45; 30XI'C; 12X18HIOT; cmumaB [I16. Otpe3aHHble 3aroTOBKH
YCTaHABIMBAIOT B MaTpHILy ¢ 3a30pom 10 0,3 MM Ha cTopoHy. Bparenue 3arotroBku

Ha Ha4YaJbHBLIX CTaJuAX IIPpoHecca oOecrneunBaeTcs CHJIAMH TPCHUA MCKIAY



HeZehOPMHUPYEMBIM TOPIIOM JI€TAIM U MaTPUIIEH, BOSHUKAIOIIUMHE TIPH TPUIIOKCHUH
Harpy3kd Ha BaJlke. B KauecTB€ OCHOBHOTO HMHCTPYMEHTA HCIOJIb3YETCS
[MIMHAPUYCCKUE U KOHMYeckue Baiku (cM. puc. 6.2,6.4). [lmmHapudeckuii Bajaok
dbopMHUpyeT BHYTPEHHHE W HapyKHBbIE OypTHI IO CXeMe BBICaaku. /[mamerp Baka
OTMpeesIeTCs] KOHCTPYKTUBHBIMU OCOOCHHOCTSIMH MPUMEHSIEMOT0 000pyAOBaHUS U
00bI14HO He npeBbimarT 250+300 MMm.

Bosbiivie TeXHOJOTMYECKHEe BO3MOXKHOCTU OOecredrBacT AehOpMUPYIOUTUI
MHCTPYMEHT B BHUJIE KOHMYECKOTO Bajika, PacroJOKEHHOIo Moj yrioM 5+15° k ocu
BpalleHUsl JIeTalld. DTOT BaJOK IO3BOJIAECT JAePOPMUPOBATH JIETAU IO CXEMaM:
BBICAJIKH, IPSIMOTO M OOPATHOTO BBIIABIMBAHUS, pa3/laud, OCAJIKU U Ap. (cM. puc. 6.4
0,B,1,¢ ). Ilpu 3TOM mpolecc MOKET OCYIIECTBIATLCS O€3 IPUMEHEHUS ONPABKH, YTO
3HAUUTEIBHO YIPOILIAeT OCHAcTKy. Ilpm packaTke dr00BIM HHCTPYMEHTOM J€Tajlb
odopmisieTcss B Kanubpe, oOpa3oBaHHOM MaTpuileil, onpaBkoil u BaikoM. [loatomy
macTudeckass gedopmarsi YacTUYHO PACHpOCTpPaHSETCs Ha BCIO  BBICOTY
[IWIMHAPUYECKOM 3arOTOBKH, YTO IPUBOJUT K YIIUPEHUIO e€ auaMeTpa Ha BeicoTe N,
U 3amnpeccoBke (cMm. puc. 6.3). BbicoTa 3TOro mosicka 3alpeCcOBKH 3aBHCHT OT
pPEXKUMOB 00paOOTKH, MEXaHMYECKUX CBOMCTB 00pabdaThIBAEMOro Marepuana Hu
OOBIYHO HE MPEBBIIIACT TONIUHY CTEHKH 3aroToBKU Dy .JIHCTpYyMEHT H3roTaBIMBarOT
u3 craneit: X12M u X12®01 c¢ 3akankoir o HRC 55-62, ¢ miepoxoBaTtocTbio
noBepxHoctu R,=0,63 Mxm.

6.3 XapakTepucTuKka NpoueccoB TOPUEBOH PACKATKHA HMJIMHAPUYECKUM H
KOHUYECKUM HHCTPYMEHTOM

KunemaTnueckue ycCjaoBUSI TEUEHHS MeETalla NpU packatke OOKOBBIMU
MOBEPXHOCTAMU BaikoB (puc.6.4. a,0,B) u TopueBbiMU (puC.6.4.T,71,€) Pa3ITUIHEI.

[Ipu BbICazke B IMpollecce packaTKU HApPYKHOro OypTa HUIMHIPUYECKUM
BaJIKOM (puc.6.3a) TeueHne MeTajia OrpaHUuYEHO OMPABKOM, MAaTPULIEH U BATIKOM.
[Ipu BbICazike BHYTpEHHEro OypTa HUIMHIAPUYECKUM BaJIKOM (puc.6.4.r) TeueHue
MeTaJljla OTPAaHUYCHHO OIMPaBKoOi 4, TIaBaroIeit 000MMoii 2 1 BaJIKOM 5.

[Ipu packaTke G0KOBBIMU MOBEPXHOCTSIMH BaJKOB (puc. 6.4 a) OKpYy>KHbIE CKOPOCTH

JacTul METalllla 3aroTOBKH, paCIIOJOKCHHBIX Ha KOHTaKTHOM IMOBECPXHOCTHU BHYTPH



OKPY>KHOCTH 3alleTUICHUSI, MEHbIIIE (30Ha OTCTAaBaHUs), YEM OKPYKHBIE CKOPOCTH
Basika. CKOpOCTh 4YacTUIl MeTajUla BHE OKPY>KHOCTHU 3allelUieHHus] Oojblie (30Ha
omepexeHus). ITo O00yCHaBIMBAET NPOCKAIb3bIBAHUE Ballka OTHOCUTEIHHO
3arOTOBKH, YTO MPHUBOJUT K Pa30TPEBY 3arOTOBKH U MOBBIINICHHOMY U3HOCY BAJIKOB.
JluameTp  OKPY)KHOCTM  3alleTJICHUSI  ONPENENseTCs  YCJIOBUSIMU  TPEHHS,
r€OMETPUYECKUMH pa3MepaMu 3aroTOBKM U CcTeneHblo oOxatusi. Packarka
TOPIICBBIMH TTOBEPXHOCTSIMA HAKJIOHHBIX BaJIKOB JIMIIICHA YKAa3aHHBIX BBIIIIC
HejocTaTkoB. biaromaps sToMy MpeuMyIIecTBY B TMOCIEAHEE BpEeMs OTIAIOT
MPEANOYTEHUE TOPIIEBOM pacKaTKe HAKJIOHHBIMU BaJIKaMH.

[Ipu BpICcagke HApPYXKHOTO OypTa PacKaTKOW KOHUYECKUM JIe(OPMHPYIOITUM
uHCcTpyMeHTOM (puc 6.4 0) mpoduiib neranu opopmitsieTcss BaakoM 5, 000WMoun 2 u
poikoM 7. B cxeme oOpaTHOro BbIJABJIMBAaHUS OKOHYATEJILHBIE pa3sMephbl TOYHBIX
KOJIBIIEBBIX 3aTOTOBOK (puc. 6.4 1) orpaHUYeHbl TOPIIOM KOHMYECKOTO BaJa 5.

[Tonnast BbicoTa (puc. 6.3) 3aroTOBKM MOjA packaTkKy H ckiaapIBaroTcs w3
BBICOTHI Ny, onpeenseMoi pa3MepaMy N3roTaBIMBAEMOM JIETAId U BBICOTHI Ng-dacTu
3arOTOBKH, BBICTYTIAIOIICH U3 MaTPHIIBI.

Onpenesienne BbICOTHI BbICTYNAaIOMIEH YacTu hy

3naueHue hy pacCUMTHIBACTCS U3 YCIOBHUS MOCTOSHCTBA 00BEMOB 3arOTOBKH U
rotoBoii gertamu. OpHako BenMuMHA Ny MMeeT CBOM OrpaHHYCHHS, KOTOPBIC
ONPENEISAIOTCS YCTOMYMBOCTBIO Mpolecca packarku. [lox ycToMuMBOCTBIO 31€CH
MMOHUMAIOT OTCYTCTBHE 00pa30BaHUs CKIIAJOK U 3aKaTOB.

N3 sKCcriepuMEHTOB BBISIBJICHO, UTO MPHU pacKaTKe MO cXeMe BbIcaaku (puc. 6.2

a,0, 6.4 a,0) oTHOIIECHUE ﬁg 25 . Kpome Toro mpu packaTke BBICOKHX OypTOB
0

OTHOLICHHe WMPHHBI Oypra D K TONMHE CTEHKHM MCXOHOM 3aroToBKH [), HE
B

JOJDKHO TpeBbImath 2.2 (— < 2.2).
Bo

[Tpu popmooOpazoBaHuM HU3KUX OYpPTOB BOSHUKAET OTPAHMYCHUE, CBSI3aHHOE
C UCUEpIaHheM pecypca IUTACTUIHOCTH AepopMupyemMoro Meramia. Takum obpazom:

MaKCUMajbHasi BbICOTA OypTa OTPAaHUYMBACTCS YCTOWYMBOCTHIO JAeHOPMHUPYEMOM



qacTHu HCXOI[HOﬁ 3aroTOBKHM, a C€ro MaKCuMaJlbHasad MHPHUHA OIPCACIICTCA

IIaCTUIHOCTBIO PaCKaTbIBACMOI'0O MCTAJlJIA.

6.4 Onpenenenune CUI0BBIX NAPAMETPOB M BHIOOP 000PY/I0BAHUS.

CHJIy PAaCKaTKU MOZKHO OIIPpCACINTD UCIIOJIb3YyA 3aBUCHUMOCTDb BHUIA

P=npr ;

rae y -Kod(QQGUIMEHT, yYUTHIBAIOMIUNA YIIPOYHEHUS B MPOIIECCE PACKATKHU;

b, -MakcuManbHas JOMycTMMas LIMPMHA OypTa (TEXHOJOTMYECKUMH
BO3MOYKHOCTSIMH aBTOMATa);
b -mupuna 6ypra packarsiBaeMoil geTanu;
p -ynenbHOe yeunue, MIla, onpenensiemoe no popmyie

P=2K [(1 on)/(4ue) 20" _h/(4ﬂeﬂ;

rac K -IIOCTOSHHASA ITACTUIHOCTH OIIPCACIIICMasd HAIIPAKCHUCM TCKYYCCTHU

[{:j%;n bmax b p h | u oo o5 5g

/i -BBICOTA BBICTYIAIOIIEH YaCTH, MM

| -nvHa MATHA KOHTaKTa, MM
M -xosddunneHt TpeHus

Mapamerp n =95,

O
0o = 960MIla
rne o ,-conporusnenue aeopmuposanuto cranu 40 mpu ¢ =0,8;
0y — HallpsSDKEHWE TeYeHHs1 MaTepuasia IpU CTETICHH nedopmaruu
5=In %;

Jloist ToprieBoM packatku Ha 0asze pe3rOoHakaTHOTO aBTomara I'J[-8, ycunuem
350 Ku co3pmanel packaTHble MosyaBToMatbl nByX tunoB: MPB-35-packartka
NPUBOAHBIM  LMIUHApUYeckuM  BanmkoM, MPK-30-packatka  HEmpUBOJIHBIM

HaKJIOHHBIM BaJIKOM C YIJIOM HAaKJIOHA Bajka 10°. Bpaienune ocyiiecTBisiercst OT
IIMUHACIS TOJOBKH, B KOTOPOM 3aKperuieHa 3aroToBKa ISl packKaTKU. A30BCKUM
3aBojioM KIIA co3gan cnenmanbHblid  packatHoi aBTtomMatr KO90B, koTopsiit
MO3BOJIAET pacKaThlBaTh M3JEIUs HE TOJIBKO U3 TPyO, HO U3 COPTOBOrO IMpOKaTa.



HomunansHoe ycunmue nedopmupoBanmst 125xH, wacrota BpamieHus MIMUHICIS
topueBoii romoBku 250-400 o6/MuH. Xoa mOABMXKHOW rojioBKd  100MM,
HOMHUHAJILHOE YCHJIME Ha Tornepeynbix cynmnoprax 60 kH.) CA04 — 250 kH; CA0428
— 630 xH. IIpousBoautensHoCcTh 0T 100-240 mIT/4; pazmMepbl UCXOIHON 3arOTOBKH O
60/140 no 285/85; nanbonbimmii pazmep 6ypra max ot 12 1o 40 mm.

Tadanua 6.1 OCHOBHBIE XapPAKTEPUCTHUKH TOPLOBBIX MOJyaBTOMATOB.

[TapameTpsl Tun nosryaBTomara Crnenuanb-
HBIN
KO9013 00424 CA0428 CTaHOK
1 2 3 4 5
HauGonbiee ycunue 125 250 630 800
nedopmupoBanms, kH
Uuciao 060pOoTOB MITTUHETS 250...400 60...300 40...200 40..200
TOPIIEBOM TOJIOBKU, 00/MUH
Haubonbiee ycunue ycTpoicTBa 150 250 500 800
BBINIPECCOBKH, KH
X0J1 TOJIBMKHOM TOJTOBKH, MM 100 150 200 300
XO0J1 yCTpOHCTBA BBIMPECCOBKH, 1500 150 200 300
MM
Haubonbiee ycunue Ha 60 125 250 400
MOTIEPEYHBIX cynmnopTax, KH
PerynupoBouHoe nepemerieHne 60 100 150 200
CYINIopTa, MM
Pabounii xon1 cynmopra,Mm 18 20 30 40
Bun 3arotoBku IITY9HAs | IITy9Has | MITy4YHas | INTy4YHas
[Tpon3BOANTEILHOCTD B 240 180 100 120
aBTOMATHYECKOM PEKUME
(He MeHee),mT/4ac

6.5 CdepoaBuikHasi IITAMIIOBKA

Cepepoosusricnan wimamnogka — TEXHOJIOTHYECKas oOIlepalus, B Ipolecce

KOTOpOM MOATanmHoe Je(pOPMUPOBAHUE 3arOTOBKH

OCYIIECTBJISIOT pabouuMm

HHCTPYMCHTOM, COBCPpHIAIOIINM KaCaTCJIbHOC WUJIK ITOCTYNIATCIIbHOC 110 OTHOIICHUIO K

3arOoTOBKC IICPCMCIICHUC.

OcHosHble ceedenus 0 ChepoosuICcHOIl WLIMaAMNoOBKe




N3rotoBneHne paerane TUMAa TEN BpPAIEHHWS HAa  METAUIOPEXKYIIEM
00OpyIOBaHUU COMPOBOXKAAETCS OONBIIUMHU 3aTpaTaMd BPEMEHHU U TOTEPSAMHU
Marepuala, UAyIero B CTPYKKY.

N3roroBieHne mMNOMOOHBIX JeTalied OOBEMHOM IITAMIIOBKON COMNPSIKEHO

BBICOKUMHU TCXHOJIOTHYCCKUMH YCHIIMAMU, HCIIPCPLIBHO YBCINYUBAIOIIMUMHUCA C

BO3PACTaHUEM OTHOCUTEIIBHBIX Pa3MEpPOB (5) U HEOOXOAMMOCTBIO CO3IaHHS

YHUKQJIBHOTO JaBUJIBHOTO 000PY10BaHMSL.

JInst  ycTpaHEHHs TMEpPEYUCIEHHBIX HEJOCTATKOB HEOOXOAMMO MPEAEIbHO
YMEHBIIATh 30HYy KOHTAKTa MOBEPXHOCTU JAaBUILHOTO MHCTPYMEHTA C MOBEPXHOCTHIO
3arOTOBKH, CBOJS €€ K TOYKE WM JIMHUHU. DTO BO3MOYKHO OCYIIECTBUTH C ITOMOILBIO
MHOTOKPAaTHOTO JIOKAJIbBHOTO TPHWJIOXKEHUS TEXHOJOIMYECKUX YCHIHA IyTeM
BpallCHUsI 3arOTOBKM M MHCTPYMEHTa. OTO NPHUBOJUT K 3HAYUTEIBHOMY
YMEHBIIEHUIO MOTPEOHOr0 TEXHOJIOTMYECKOIO YCHJIUS, HO YBEJIWYUBAET BpeMs
COBEPILEHUS TEXHOJIOTHYECKOW ONEPALIIH.

M3BecTHBI HECKOJBKO CIOCOOOB IITAMIIOBKU C JIOKAJbHBIM MPHIOKEHHEM
TEXHOJIOTHYECKUX YCUIIMM, OJHUM U3 KOTOPBIX SIBJIsIETCS C(hepOIBHKHASI IITAMITOBKA.

Omnepauuu -  packaTky U COHEpOABMKHYIO IITAMIIOBKY MPUMEHSIOT IS
M3TOTOBJICHHSI Pa3HOOOpa3HBIX MOJBIX M CTEPKHEBBIX JeTajell ¢ Oypramu wWid
pPa3BUTHIMU (pIIaHLIaMU, I€TAJNE TUIIA CTAKaHOB C BHYTPEHHUMHU OypTaMu, pacTpyOoB

C 2JICMCHTAMHM Pa3HbIX JHAMETPOB, C IEPEXOIHBIMU yuacTKaMu u Ap.( puc. 6.5)



Pucynox 6.5. Texnonormueckue cxembl (HOpMoOOpa3oBaHUsI U3JEIUN ¢
NpuMeHeHueM CcQhEepoABMIKHOIO MeEXaHHW3Ma: a —BbIpyOka; O — BbeIpyOKa ¢
(hOpMOBKOI; B — OTKpBITasi OCajKa CIUIONIHON 3aroTOBKH; T — OTKpBITAsl OCajKa
KOJIBLIEBOM 3arOTOBKH; JI — 3aKpbITash OCaJKa; € — OTKpbITas ocaika (iaHua; x —
3aKphITas ocajka (hjaHila; 3 — MoJIy3aKphITas OPMOBKaA; U, K — 3aKpbiTast (HOPMOBKa;
J — TONEepevYHOe BbIAaBIuMBaHUE (JaHIa; M, H, 0 — MPsAMOE, KOMOMHUPOBAHHOE U
oOpaTHOe BbIJaBIIMBaHKE (pJIaHIIA.

Ho B oTimume oT packaTa mpu c(hepoIBHIKHONM INITAMIIOBKE MCIIONB3YeTCs HE
BpallaTeibHOE, a KojcOaTelbHOS [JABHKCHUC HWHCTPYMEHTA, 4YTO II03BOJIIECT B
3HAYUTEIILHOM CTEIEH! PAaCIIMPUTh TEXHOJIOTHUYSCKHE BO3MOKHOCTH ITpoILiecca.

OcHOBHOW  cmoco0  cPEepoABMKHOM  IITAMIOBKA  OCYIIECTBIISICTCS
BO3JICHICTBHEM Ha 3aroTOBKY IyaHCOHa (CM. puc. 6.6 ) mojydaromero ot mpuBOjaa
MPOCTPAHCTBEHHBbIC ChEepUUeCKHe KOJICOaHUS C BpAIICHUEM W OJHOBPEMEHHBIM

BEPTHUKAJIbHBIM [IEPEMEIICHUEM.



Pucynok 6.6 [IpunuunuansHas cxema cepOABUKHOM IITaAMIIOBKU
1-snexTpoaBuratens; 2 — mydTa; 3 — 4epBsK; 4 - YSPBIIHOE KOJIECO; 5 — BOIHUIIO.

JIBr>KeHMEM MyaHCOHA B METaJllie cO3AaETCsl Bpalllatoluiics ovar aegopmaiuu
u  oOecrieynBaeTCsl  HENpepbIBHBIM  mpouecc  (GopMOOOpa3oBaHMs  JIETaNM.
[Tnactuueckas gedopmaliys MeTaia IPOTEKAET M0 NPUHIIMITY PACKATKH.

BBuay nHanuuus Ha myaHCOHE cEpHUUECKOM 4YacTu , T.€. pACKAMHUKA, OYar
KOHTaKTHOTO B3aMMOJIEHCTBHS C 3arOTOBKOM BO3HHMKAeT MITHOBEHHO. OcCh IyaHCOHa
BBIMOJIHSIOT HAKJIOHHO OTHOCUTEIBHO BEPTUKAJIBHOM OCH TOJI3yHa Mpecca. YTroiu
HakJoOHa mpuHUMalT B mpenenax 2+10°. Ckopocts Bpamenus npocturaet 200
00/MHH. DTUM 00€CIIEUMBAETCSI CHUKEHUE YCUIIUH TUIacCTUYECKOH nedopmanuu B 5+
10 pa3. Hanpumep, ycunue 160t (1,6xH), cienuanbHbIX THAPABIMYECKUX IMPECCOB
st cheponaBwkHoi mrammnoBku monenn PXW-100AB, Beimyckaembix B Ilombiie,
skBUBaJIeHTHO ycwinio 160025001 (16xkH + 25kH) o0O0bIYHOrO JaBUIBLHOTO
000opyI0BaHUS.

Ha xuHemaTtmdeckoii cxeme c(hepOABMKHOM IITaMMOBKU (puc 6.7) mpUBOL
npeccoBaTelisl MpeACTaBiIsieT cOo0Oi codyeTaHWe IBYX MEXaHM3MOB OJHOBPEMEHHO
BO3JICUCTBYIOIIUX HA pabO4YMii MHCTPYMEHT - MyaHCOH. biarogapst 3ToMy MyaHCOHY
coo0mIaeTcsi BpalaTeabHOE U MOCTYNaTeNbHOE ABUKEHUE, CO3/IAl0NINE JaBIICHUE Ha
neGopMHpyEeMyl0  3arOoTOBKY, YCTaHOBJIEHHYI0 B Martpumy (cm. puc.6.7)

OnekTpoapurarenu 1 yepes3 ynpyrue MypTsl 2 oO0ecrieurBarOT BpalleHUe YepBIKOB 3



, CBSI3aHHBIX C YePBIYHBIM KosiecoM 4. Bonuio 5, 6i1aromapst BO3SMOXXHOCTH MTOBOPOTA
nandel B TMOAIMIMITHUKE TIPeoOpa3yeT BpallaTeIbHOE [BIDKCHHE B KPYTOBOE
KauaTelIbHOE, KOTOpOE Mepenaércs myaHCoHy. lIpu BepTHKanbHOM MEpEeMEIICHUN

HITOKA Mpecca U MMyaHCOHA OCYIIECTBISIETCS Je)OPMHUPOBAHNE 3aTOTOBKH.

|
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|
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Pucynok 6.7 - Kunemarudeckasi cxema mamunbl Moji. PXW100A (ITHP) nns
0CaJIK¥ 3aroToBOK oOkaTeiBaHuEM (CepoaBHUKHOM MITAMITOBKOM )

1 — nsnexkTpoaBUTaATENh; 2 — TpeAOXpaHUTEIbHas MydTa; 3 — YepBAYHOE
KoJieco; 4 — 4epBsK; 5 — BOJUIIO; 6 — CTaHWHA; 7 -ITyaHCOHOJIEpKATeIb; 8—
nyaHcoH; 9 — ymnopHoe koublo; 10 — 3arotoBka; 11 — marpuma; 12 —

BBITAJIKUBATEND; 13 - HApYKHBI noOpuIeHb; 14 — nuauHIp

OcnoeHnble mexno02uYecKue napamempot chepooGuICHON WMaAMNOEKU
A- YTOJI HaKJIOHA OCH ITyaHCOHa,
S - mogava 3aroTOBKM Ha OJIHO Ka4eHHE ITyaHCOHA, MTPH BHIOPAHHOM YHCIIE KaueHHUA
B MUH.
B Hacrosiiiee Bpemst U3BECTHBI JBa TUIIA CPEPOABMKHOM IITAMIOBKH .
1. cdeponBmwkHas MTaMIIOBKA C TIOCTOSIHHON OCEBOM MOJjaueli 3aroTOBKHA Ha OJTHO

KPYTroBOC JIBUJKCHUC MHCTPYMCHTA.



2. cdepoaBIKHAs MITAMIIOBKA MTPH MOCTOSIHHOM OCEBOM cuIIe.

Hau6omnee a3 pextnBHO prMeHeHNE chEepOIBUKHOMN IMITAMITOBKH:
a) B pa3JIeTUTENbHBIX ONEpalusix, riae He00X0JMMO pa3ieuTh MaTepUall TOJIUHON
6os1ee S=10MM npu coBMenieHnu ¢ (GOPMOBKON B OJHOM Tpoliecce (Hampumep npu
M3TOTOBJICHUH (PJIaHIIEB KapTepa aBTOMOOMUJIA);
0) B 0OObEMHOM IITAMIOBKE MPU M3TOTOBJICHUM JACTaNel C TIIyOOKUM M CIIONKHBIM
penbedom Ha Topriax ((hIaHIbl TPyOOIIPOBOIOB);
B) B JINCTOBOM IITAMIIOBKE IPH BBITSDKKE C YTOHEHUEM, 00XKUMeE, pa3ade.

[TapameTpbl, KOTOpbIE OMPEACISAIOT JIKOHOMUYECKYI0  3(P(HEKTUBHOCTH
npoiecca:
- COKpAIllCHUE pacxoJa MeTalljia
- YMEHbIIICHUE TPYTOEMKOCTH MOCJIEAYIOIEeH 00paboTKH
- COKpalleHUE KalUTaJIbHBIX BIOKEHHUI B 000pY0BaHUE U OCHACTKY

6.6 OdopynoBanue 115 c(hepoOABHKHON IITAMIIOBKH

OCHOBHBIM  TEXHOJIOTMYECKUM  00OpyZoBaHUEM sl  CPEpOABUKHOM
IITAMIIOBKE SIBIISAIOTCS rujpaBinueckue npeccol [1b2432 cunoit 1.6xH, 152430 u
J2430b cunonn 1xkH wu [1b2436 cunoii 4xkH wim cnenuanbHble MpPECChl U
nosryaBToMatel. OOOpyJOBaHUE YCTAHABIMBAETCS COBMECTHO C OO0OpYyJIOBaHHEM
MEXaHU4YeCKOl 00paboTku (TOKapHBIE CTAHKU) W JIOJCIOYHBIX omepanuii. Bce
TUAPABIMYECKUE TIPECChl COAEpkKAT TUAPOMHEBMOINOAYIIKH, padoTaromue Ha
BBITAJIKWBAHHUE.

['MppaBnuyeckrue Mpecchl KOMIUIEKTYIOT CHEHHAIbHBIMUA OJOK-IITaMIaMu C
AIEKTPOINPUBOAOM BpallleHUsl C(PepruYECcKOro MmyaHCOHA MO KPYTOBOM TPAEKTOPUHU.

6.7 MarepuaJl HMHCTPYMEHTa U 3aroToBOK Ui c(epoaBHKHOI
IITAMIIOBKH

Mamepuan uncmpymenma 01a chepoosuIHcHO WMAMNOBCKU

Martepuan wuHCTpyMeHTa mpu CHEPOABIKHON IMTAMIIOBKE YTIEPOIUCTHIX
CTaJieil: B X0JI0AHOM cocTosiHnM X 12M, B ropsuem - SXHB u nonyropsiuem - P6MS.

[Ipu cdepoABMKHON IITaMIIOBKE MEIHBIX W3JAEIMA [ HWHCTPYMEHTA

MPUMEHSIOT: CcTaib Y 8A u ctanb 20 ¢ eMeHTanuein



CdepoaBuxHON MTAMIIOBKOM MOTYT M3rOTaBIMBATHCA JI€TATU C TOYHOCTBHIO
1o £0,02Ra u uucrtoroii mosepxHoctu Ra 0,63MkM. IIpu 3TOM YnCTOTa MOBEPXHOCTH
JeTaM 3aBHCHUT OT YHUCTOTHI TIOBEPXHOCTH 3arOTOBKM W  TPUMEHIEMOTO

WHCTPYMEHTA.

Mamepuan 3a20mo60K 011 chepoosusCHOU WIMAMNOBKU

HcxoaasiM MaTepraioM it chepoIBUKHOM MITAMIIOBKH SIBJISIOTCS 3aTOTOBKU
U3 KPYIJIOTO MPOKaTa, a MHOT/Ia KBAJpaTHbIC WM MPSIMOYTOJIbHBIE TOJICTOIUCTOBBIC
3arotoBkH. PopMa 3aroTOBKHU JIOJIKHA COOTBETCTBOBATH (popme roToBoro uszaenus. B
3aBHCHMOCTH OT CBOMCTB MeTajsla U KOH(UTyparuu TOTOBBIX JETajeil 3arOTOBKU
PacKaThIBAIOTCS B XOJIOJHYIO, TOJYropsiuyl0o W Topsiuyro. Temmeparypa HarpeBa
3aroToBOK npu packate B ropstaem coctostuuu 1100-1200 °C, momyropsuem - 500-
600°C, B xomomnom - 20-30°C. IloBepXHOCTH 3aroTOBOK pacKaThIBAEMBIX B
XOJIOJHOM COCTOSIHUM  HHorna ¢ocdatupyrorcs. B Hacrosimiee BpemMsi OCBOEHO
M3TOTOBJICHHE JIeTajielt u3 Meau, mopamomunwms, cranei 10, 45, 20, 1IX15, 40X, ,
X18, HIOT, 30XI'CA, 12X4, cnmaBoB AMI'6, J[16, tpyaHo nepopMupyemsbix
marepuanioB P6HS5 (OwicTpopexymas crans) u  OM961 ( mrammoBas —
13X11H2B2MB).

TexHOMOrnYecKorn CMa3KoM TpH M3rOTOBIEHUU JeTane cepoaBUKHON
IITAMIOBKOM SIBISIOTCA : CynbpUIO0N, aucyibpaT MonaubiaeHa, OapaHuM Kup,
rpaduToBas cmas3Ka.

Cunosvie napamempul

[ToTpebHYI0O TEXHOJOTHYECKYI0 CHUIy TpH COHEPOABIKHON IITaMIIOBKE
MPUHUMAIOT KaK TpU OOBIYHOW OCajKe CO CIACAYIOIMHUM YMEHBIIICHUEM: TIPH
00béMHOM neopmupoBanuu B 5-10 pas, npu pazaenuTenbHbIX oneparusax B 20 pas.
Ecimu pacuérHoil cuibl HE XBaTaeT, TO MPOCTO YBEIMYMBAIOT BpPEMs PACKaTKU
MeTaJuia.

[Tpon3BOAUTENEHOCTh M3TOTOBIICHUS JeTallell 3aBUCUT OT CBOWCTB MeTajia U

TEXHUUYCCKUX XAPAKTCPHUCTUK THAPABINYCCKUX IIPECCOB. C‘{I/ITaeTCH, YTO YHCTOC



BpEMSl pacKaTKd C HCIOJNb30BaHUEM OJOK-IITaMIoB cocTaBiseT 3-15 ¢, a ¢
YCTaHOBKOM 3arOTOBKH U ChEMOM ToTOBOM jgetanu 15-20 c. (3-4 net/muH.)
Ilpeumyuiecmea cgpepoosusricnoii wimamnoeku
[Tpu uzrotoBneHnu aetanent chepoaBUKHON IITAMIIOBKON HAa THAPABIMYECKUX
U CIIELMAJIbHBIX MpEccax U MOoJIyaBTOMaTax M0 CPAaBHEHUIO C OOBIYHBIMU BUAMU
IITAMITOBKH :
- k03 uImeHT ucnoap3oBanus MeTtauia nmopeimaercs ¢ 0,33+0, 85;
- YMEHBIIAIOTCS MOTEPH METaJlia Ha TOKapHYI0 00paboTky Ha 15-21%;
- B pe3yJibTaTe HaKJIENa MeTaJljla yBEJIMYMBAETCS IOJITOBEYHOCTh JIeTalu(HapuMep,

KOJIELl MMOJIIUITHUKOB Ha 28%) U yMEHbIIAETCA TPYAOEMKOCTh U3roToBICHUS Ha 30-

33%.



