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Hean padoTbl

[IpoBenenne GU3MUECKOTO MOACIMPOBAHUS TMporecca Topsdye  o0O0BEMHOMN
IITAMIIOBKM TOKOBKM THUIIA KOJIBIIO M3 CBUHIIOBOM 3arOTOBKM B OTKPBITOM IITamIe s

OTIPE/ICIICHUS PAITMOHATIBHOCTH TEXHOJOTMYECKUX TTapaMeTPOB.
1 3azmaua

Pa3zpaboTka TEXHOIOTHYECKOTO TMporiecca Topssueii 00bEMHON MITAMITOBKU TOKOBKHU
TUIMA KOJBIO B OTKPHITOM INTaMIIE: OINpEJEICHUEe pa3MEepOB HCXOJHOM 3aroTOBKH,

MIPOEKTUPOBAHUE NTOKOBKHU U MPOCKTUPOBAHUE IIITAMIIA.
2 3azava

HpOBeI[eHI/IC OKCIICPUMCHTA MITAMIIOBKH, IIPOBCPKa BO3MOXHOCTHU IIOJTYUCHMUSA

Ka4eCTBEHHOM MOKOBKH (SaHOHHGHI/Ie BCCX YIJIOB HITaMHa).



Teopernueckoe Beenenue

OcHoBHBIE Onepanuu 00bEMHOM IITAMIIOBKH.

Topsiuas o0beMHAasi IITAMIOBKA - 3TO BHJl 00pa0OTKHA METAJUIOB JaBJICHUEM, MTPH
KOTOpOM (hopMOOOpa30BaHKE TOKOBKHU U3 HATPETOM 3arOTOBKH OCYIIECTBIISIOT C IIOMOIIBIO
CHCIMAILHOTO HWHCTPYMEHTa — ITamma. lIpW I[ITaMIoOBKE TEYCHHE MeTailia
OTPAaHUYUBACTCS MMOBEPXHOCTSAMH TOJIOCTEH MM BHICTYIIOB B OTACIBHBIX YACTSAX MITAMIIA.
B KOHEYHBIHT MOMEHT IMITAaMIIOBKH METaJUT 3aHUMAET BCIO 3aMKHYTYIO TIOJIOCTDH IITaMIIa B

COOTBETCTBUM C KOHPUTYpaIiell HTOKOBKH.

Pucynoxk 1. Cxema npoyecca copsueti 06beMHOU WMAMNOBKU.
1-gepxnuil wimamn; 2-3acomosxa; 3-nudicHul wmamn, 4-nokoexa.

[lo HaMMUMIO WM OTCYTCTBHIO 3ayCEHIIA pa3IMYarOT IITaMIbl OTKPBITBIE U
3aKpBITBIE. B 3aBHCMMOCTH OT TeMmIepaTryphl HarpeBa 3aroTOBOK — JUISI XOJIOJHOTO H
ropsiuero MTaMIIOBaHMS, IO BUIY omiepalinii: (hOpMOBOYHBIC, BBICAJIOYHBIC, TTPOIIUBHBIC U
T.1., IO IPUMEHSIEMOMY OOOPYIOBAHHUIO - MOJIOTOBBIC M MpeccoBbiec. OCHOBHBIE JIETAIH
ImTaMITa — IMyaHCOH W MaTpunia. [Ipu mramMmnoBke MmyaHCOH OKa3bIBAe€T HEMOCPEJACTBEHHOE
JaBJIcHHE Ha oOpabaThIBacMbBIM MaTepHal U B 3aBUCMMOCTH OT Ha3HAUCHUS MOXKET OBITh
MIPOIIMBHBIM, MPOOUBHBIM, MPOCEYHBIM WU BBIPYOHBIM. IllTamMmbl MOJOTOBBIE W IS
KPHUBOIIHMITHBIX TOPSYCIITAMIIOBOYHBIX ITPECCOB COCTOST U3 BEPXHEH M HUKHEH yacTel, Ha
COTIPUKACAIONIUXCSA YacTSIX KOTOPBIX HWMEIOTCS pPYy4YbH JUIS  TOCIEAOBATEIIBHOTO
dbopmooOpazoBanus u3fenus. M3roTtaBiMBalOT  IITaMmbl W3 YIJAEPOAUCTBIX U

JIETUPOBAHHBIX, TJIABHBIM 00pa30M, XpOMOM IITAMIOBBIX CTaJIeH.



JlerupoBaHHasi cTajb — CTallb, KOTOpasi, KpOME OOBIYHBIX MPUMECEH, COACPIKUT
AJIEMEHTHI, CIEIUATbHO BBOJIMMEIC B OINPEACIEHHBIX KOJIWYECTBAX il OOeCIeueHUs
TpeOyeMbIX (PU3NYECKUX WM MEXAaHWYCCKUX CBOMCTB. OTH DJIEMEHTHI HA3bIBAIOTCS

JETUPYIOLIUMU.

HItamnoBbie cTaJM — CTaldd, NPUMEHSAEMBIC JIJISI U3TOTOBJICHUS UHCTPYMEHTOB,
HEOOXOJAMMBIX 1T 0OpaOOTKM METAJUIOB JABJICHHEM, TaKUX, KaK IITAMIIBbI, POJUKH,
BAJINKH, MyaHCOHBI U T. A. CBOE Ha3BaHWE MOJYYUJIU MO BUAY CAMOI0 HCIOJIb3yEMOIO

UHCTPYMEHTA.

[IITaMnoBKa B OTKPBITHIX IITAMIIAX XaPAKTEPU3YETCS IEPEMEHHBIM 3a30POM MEXKTY
MOJIBMKHOM W HEMOABMXKHOM YacTsamu mrtamma. B 3a30p BeiTekaeT 3aycenen. [lo mepe
YMEHBIICHUS 3a30pa METall, HAXOAALIMKWCSA B 3TOM 3a30pe MEXKAY YacTsIMH IITaMIIa,
MHTEHCUBHO OXJAXJACTCSA, YBEJIMYMBACTCA IPENEN TEKYy4EeCTH METAJUIa M BO3PacTaeT
COIIPOTUBIICHUE NEPEMEIICHUIO 3ayceHla. braromaps 3TOMy 3amoJIHSAETCS BCS IOJIOCTh
ITaMIa, ¥ TOJIbKO M3JIMIIKU METAJla BBITECHSIOTCS B 3ayCEHEIl. 3ayCEHEI] BIIOCIEACTBUU

oOpe3aercs B CeUAIbHBIX (0OpE3HBIX) IITaMIIaX.

[Ipu mTaMoBKe B 3aKpBITHIX ITaMIaxX 3a30p MEXAY MOJBHKHONW M HEMOJBHKHON
YacTSAMU IITaMIIa JOCTATOYEH ISl OTHOCUTEIBHOTO IIEPEMELIEHUS YacTel TaMIla, HO He
uist oOpa3oBaHusl 3ayceHua. [loaToMy BO u30exaHue HE 3allOJHEHHS YIJIOB IMOJIOCTU
HITaMIIa WK YBEJIMYEHUS BBICOTHI MOKOBKH HEOOXOAMMO CTPOrO COOJNIOAATh PAaBEHCTBO

00BbEMOB 3aroTOBKH METAJIA U ITOKOBKH.

TR

Pucynox 2. Omkpvimas u 3aKpblmas wimamnoexa

a — 8 OMKpuImom wimamne (c obnoem); 6 — 8 3axpvimom wmamne (be3 0b105, 6apuarm

1); 6 — 3axpvimom wmamne (6e3 0bn0s, sapuanm 2),;



['opsiuass oObeMHasi IITAMIIOBKA MPUMEHSETCS B KPYIMHOCEPUMHOM HWJIM MacCOBOM
npousBojcTBaX. OHa TO3BOJSET TOJIy4YaTh TOKOBKH CIIOKHOM KOH(HUTypaluu C
MHUHUMAaJIbHBIMA HAITyCKaMH ¥ MEHBIINMHU J0ITyCKaMu. [Ipon3BOAUTENBHOCTD IITAMIIOBKU

3HAa4YUTCIIbHO BBIIMIC, YEM KOBKH.

B To e Bpems mTamin — AOPOTOCTOSIIMNA MHCTPYMEHT, MpEIHA3HAYEHHBIN IS

HN3TOTOBJICHUA TOJIBKO OI[HOﬁ KOHerTHOﬁ IIOKOBKH.

Yceunus I[P HITAaMIIOBKC 60J'IBH.I€, 9YCM OJI1 KOBKM OJMHAKOBBIX ITOKOBOK. HOBTOMy

BEC MMOKOBOK, M3TOTaBIMBAEMBIX 00HEMHON MTAMITOBKOM, penko mpesbimaet 20 -30 kr.



MarepuaJibl 1j151 00bEMHOM IITAMIIOBKH.
B ocHOBHOM 370!

Yépuble MeTaUIbl — JKEJI€30 U CIUIaBbl HA €ro OCHOBE (CTayid, (PeppOCILIaBbI,
YYT'yHbl), B OTJIWYUE OT OCTAIBbHBIX METAJJIOB, HAa3bIBA€MbIX IBETHHIMU. K 4&pHBIM
METaJulaM TaK)Xe€ 3a4acTyl0 OTHOCST MapraHel M, MHOrAa, — XpPOM. OTH METaJUIb
UCIIOJIb3YIOTCS TJIaBHBIM 00pa3oM MpH MPOU3BOJICTBE YYTYHOB U cTajieil. YEpHbie MeTasIbl
coctaBisitoT 6osiee 90 % Bcero oObEMA UCIONB3YEMBIX B IKOHOMHUKE METAJJIOB, U3 HUX

OCHOBHYIO 9aCTb COCTABJIAIOT PA3JIMIHBIC CTAJIHA.

Craab — cruiaB xenesa ¢ yriepoaom. Coaeprkanue yriepoja B ctanu ot 0,1 go 2,14
%. Yriepon npunaér CrijiaBam keJjie3a IPOYHOCTh U TBEPAOCTh, CHUXKAS INTACTUYHOCTh U

BA3KOCTBD.

e Huskoyriepoauctsie (Menbie 0,25 %),
e yruepoaucteie (0,25—0,6 %),

e BbIcOKOyTIEepoaucThie (6oee 0,6 %).

Kpome yraepoja, B UyryHax ¥ CTajlsiX COJAEpKaTcsl APyrue KOMIOHEHTBI, TAKHE KaK

KpeMHUH, Mapraseli, cepa, ¢pocdop.

LIBeTHBIE MeTALIBI — 3TO ME/lb, AIFOMUHHM, LIMHK, OJIOBO, CBUHELI, HUKEIb, XPOM,
cepeOpo u T.1. OHKU UMEIOT o0lIee CBOMCTBO 0Opa30BbIBATh HA MOBEPXHOCTU OKCHUIHYIO

IUIEHKY, KOTOpasi MpeJoTBpaIlaeT AaJIbHENIIee pa3pyLIeHe METalIa.

HITtaMmnoBKe IOABEPrarOT 4Yallle BCETO YIIIEPOJUCTHIE WM HHU3KOJIETUPOBAHHBIC
CTalld, PEeXe€ ULBETHbIC METaUIbl U Jpyrue cruiaBbl. [lITamMmoBka IUIOCKUX JAeTajien
MIPOU3BOAMUTCS TIOUTH U3 JIFOOBIX MaTepuaioB, 00bEMHAs ITAMIIOBKa — W3 MaTEpUaJIOB,

00J1aIafoIIMX ONPEETICHHON CTEMEeHbIO MJIACTUYHOCTH.

JlerupoBaHHasi cTajb — CTallb, KOTOPasi, KPOME OOBIUHBIX MPUMECEH, COACPIKUT

DJIEMCHTHI, CIICOMAJIbHO BBOJHWMBLIC B OHpelleJ]éHHBIX KOJIx4dYeCcTBax A obecrieueHus



TpC6y€MBIX (1)I/IBI/I‘ICCKI/IX WIM MEXaHWYECKUX CBOMCTB. OTH DJEMEHTHI Ha3bIBAIOTCS

JETUPYIOLTUMHU.

Jlerupytomue n00aBKH MOBBIIIAIOT MPOYHOCTh, KOPPO3UWHYIO CTOMKOCTH CTalH,
CHIDKAIOT OIACHOCTh XPYNKOIro paspylleHus. B kauecTBe Jjerupyroomux ap00aBoK

IMPUMCHAIOT XpOM, HUKCJIb, MCIIb, A30T (B XUMHUYCCKHU CBA3aHHOM COCTOSIHI/IH), BaHaI[I/Iﬁ 141
Ap.

Herl/IpOBaHHYIO CTaJIb 110 CTCIICHU JICTUPOBAHUA PA3ACIIAIOT Ha:

® HU3KOJICTUPOBAHHYIO (JIETUPYIOIIUX 3JIEMEHTOB 10 2,5 %),
e cpenHenerupoBanHyto (ot 2,5 10 10 %),

e BbIcOKOerupoBanHyto (ot 10 mo 50 %).

CmiaB — 3TO COEIMHEHUE JIBYX WUIU OoJiee BEIIECTB, 00pa30oBaBIleecs B pe3yibTaTe
KpUCTaJUIM3alMu (3aTBEpJIEBaHMs) paciylaBoB. B cocTaB cIIaBOB BXOJSIT METaUIbl U
HEMETaJUIbl: YTJepo]i, KPEMHUM, MBIIBSIK, (Pochop U HEKOTOphIE APYTHE DJICMEHTHI.
[TomaBnstomiee OOMBIIMHCTBO METALTUYECKUX U3JIETNN U3roTOBIEHO U3 cIiiaBoB. CruiaB
MoxeT ObiTh B 10—20 pa3 mpouyHee BXOMSIIETO B HEr0 METalljia, €ro TeMmreparypa

IUIaBJICHUS MOJKET OBITH HAMHOT'O BBIIIIE WU HIDKE.

IIceBaocmiiaBebl. B nocineanee BpeMs MKUpoOKoe npumMeHeHnue Haxoast Ilcesnocmiassl,
KOTOpBbIE TOJYYarOT METOJaMH IOPOLIKOBOM METAUIYPTMM — MPONUTKOM, KUJIKO- U

TBEep10(ha3HBIM CIIEKAaHHUEM

[Ipm ropsAden mMWTaMIOBKE B KAYECTBE UCXOAHBIX MATEPUAJIOB MMPUMEHSIOT Pa3IMYHbIC
copTa cTaju, MOCTynarouiei B BUae 00:kaThIX O0JIBAHOK, COPTOBBIX 3aTOTOBOK Pa3IMYHOTO
CEYEHHUs, TOJICTOJIUCTOBOrO  MaTrepuana, (acoOHHbIX Hpopuiae U 3aroTOBOK
nepuoanydeckoro npoduid. CrizaBbl IIBETHBIX METAJIOB Yallle BCEro MCIOIb3YIOT B BUJE
IIPYTKOB U peXe B BHUAEC CIMTKOB. Paspe3aroT Marepuan Ha MEpHBIE 3arOTOBKM Ha
HOXKHMIIAX, MHJIaMU, a0pa3uBHBIMHU KpyTraMH, ra30BOM pe3koil u B xsaaHonoMax. Haubonee
pacIpoOCTpaHEHbl pe3Ka 3arOTOBOK HA HOYKHUIAX PA3JIMYHOW KOHCTPYKLUMH M Tra3oBas
pe3ka. Pe3ka munamu u abpa3uBaMM JaeT OOJBUIYIO TOYHOCTh, HO BCIIEJCTBUE MAaJON

MMPOU3BOAUTCIBHOCTH H 0O0JIBIIIOTO mymMa BO BpEMsA PE3KU IPHUMCHACTCA PCIKC. B



HACcToAIICEC BpPEMs 3HAYUTCIBHOC pPacClIpOCTPaHCHUC IIOJYy4YHJIa JIOMKAa IIPYTKOB B
XJIaaHOJIOMax. I[OCTOI/IHCTBa 9TOro mMeEroga — OoupIIas IMPON3BOAUTCIIBHOCTD,

9KOHOMHWYHOCTDb U BO3BMOKHOCTH KOHTPOJIMPOBATH KAYCCTBO MCTAJIJIA 110 U3JIOMY.

COpTOBOﬁ MmpoKaTr — J9T0 MCTAJUIMYCCKUC HU3ACIINA p33H006pa3HI>IX CITIOIIHBIX

IIONIEPEYHBIX CEUYCHUM, KOHEYHAS ITPOAYKIUS CTAHOB IOPSYEN TPOKATKH.

dacoHHbIT Npo¢uIbL— COPTOBOI NMPOKAT CI0KHOU KOHPUTYpAIIUH UITH CTICITUATLHOTO

Ha3Ha4YCHMHA.

Pucynox 3. Copmoeuvie u ¢paconnsie npoghunu npoxama.

1 —xpyenwiii; 2- keadpamuwiil; 3 — nOI0COB0U, 4 — yen080u,; 5 — masposwiii; 6 —
08ymasposulil, 7kopvlmublii, 8 — penvcosulil, 9 3emoswiii; 10 — kopobuamuwiii; 11 —

weetinepuvli, 12 —wecmuepaunsiil, 13 — aucmosoul.

AOpa3uBHbIe MaTepuajbl— 3TO MaTepHalibl, 00JaJal0lIe BBICOKON TBEPIOCTHIO U
UCIIOJIb3yeMble ISl OOpa0OTKM TOBEPXHOCTH PAa3jIMYHbIX MAaTE€pUaJOB: METAJUJIOB,

KCPaMHUYICCKUX MAaTCpHUalOoB, MUHCPAJIOB U APYTI'UX.
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JloMka Ha XJ1a/IHOJIOMAaX MPEACTaBIIsAET COOOM coco0 pa3/IenKu MpoKaTa Ha 3arOTOBKU
IyTEM pa3pylLI€HUs METaJula IO IPEABAPUTEIBHO HAHECEHHBIM HAApe3aM S, KOTOpbIE
ABIIIOTCS KOHIIGHTpaTOpaMu HanpsbkeHuil. Hanpes BBIMOMHAIOT TIyOHMHOMN, paBHOH 3 ... 8

% OT ToxIMHbI 3aroToBku HO.

Pucynox 4. Cxema nomxu npoxama Ha Xi1a0OHOJIOMAX.

1 —nonzyn,; 2 — onopul; 3 — 3acomoexa, 4 — iomamens, 5 — Haope3sol.
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I'opsiuasi 00beMHasi IITAMIIOBKA

Meton ropsiueii 0ObEMHOI IITAMIOBKM MOET HCHOJIb30BATHCSI B IPOU3BOJICTBE
MIOKOBOK M3 CaMbIX pa3HbIX METAJIOB — MEIHBIX, AJIIOMUHUEBBIX, CTAJIbHBIX, 4 TaKXKe

Pa3INIHOIO HA3HAYCHMUA, q)opMa " CIIOKHOCTH.

['opsiuas oObeMHasi MITAMIOBKA OOBIYHO MPUMEHSETCS HA MAaCCOBOM W/WUJIM CEPUHHOM
IPOU3BOJCTBE, TO €CTh TaM, IJI€ MPEANOIaraeTcsi OUeHb BBICOKUN 00beM pabOT U BbICOKas
3arpy’>K€HHOCTh. JTOT c1OcOo0 0OpabOTKM METaIOB J1aeT OIPOMHBIE IPEUMYILECTBA Ha
OOJBIIMX  MPOM3BOACTBAX: OH JIa€T BO3MOXKHOCTh  CYIIECTBEHHO  IOBBICUTH
IIPOU3BOJUTENIHOCTD TPYJla, CHU3UTh YPOBEHb OTXO/I0B METajljla, 00ECHEUYUTh BBICOKYIO
TOYHOCTHh (POPMBI KOHEYHOrO MPOAYKTa M OTIMYHOE KAYeCTBO MOBEPXHOCTH. M3nenws,
IIPOU3BEACHHBIE METOJOM TOpSYEN INTAMIIOBKH, HMMEIOT 3aMETHO JIydlllee KadeCTBO
IIOBEPXHOCTH, YTO IIO3BOJIIET CBECTM K MHUHHUMYMY BpEMs, KOTOPOE TPATUTCS Ha
JANbHEHNIIIYI0O YUCTOBYIO OOpabOTKy pe3aHueM. MeToloM MTaMIOBKH IMPOU3BOJATCS
U3JIENNsI, UMEIOIIME OYEHb CIOXKHYIO (OpPMY, YAaCTO M3TOTOBUTH MX, UCIOJB3YsSl IPUEMBbI
CBOOOJIHOI KOBKH, MOIMPOCTY HE MPEACTABISAETCS BO3MOXKHBIM, ropsyas K€ IITaMIIOBKa
TaKyl0 BO3MOXHOCTb AaeT. BripoueM, y cBOOOJHON KOBKU €CTh CBOE€ IMPEUMYIIECTBO —

YHUBCPCAJIbHOCTb HHCTPYMCHTA.

OCHOBHOE pa3IMyue MEXIY OTKPBITHIMUA M 3aKPBITHIMU IITAMIIAMU 3aKJIFOYAETCS B TOM,
YTO B CJIy4ae C MOCJIECAHUMH HAa OJTHOW M3 YaCTEW IITaMIIa BBITIOJIHSIETCA FPaBOpa, a BTOpas
4acTh H3TOTOBJIEHA TaKMM OOpa3oM, YTO BXOJHUT B 3Ty NEPBYIO YacTh C TPaBIOPOM U
sanupaetr ee. llltammbl nmst 3akpbITON(0€300JI0HHOM) ITAMIOBKM HCHBITHIBAIOT Ha cede
KpaifHe BBICOKME MEXaHUYECKUE U TEIUIOBbIE HATPY3KU. DTO CIY>KUT MPUIUHOM TOTO, YTO
IITAMITBI 1711 6€300JI0MHON IITAaMIIOBKH M3TOTABIMBAIOTCS M3 3aKaJICHHON M OTITYIIEHHON
IITAMIIOBOM  CTajlM, JIETUPOBAHHOM HHUKEJIEM, XpOMOM, BOJIbpaMOM, BaHaIUEM,
MorbOieHoM | T. 1. Ho maske B 3TOM ciiydae CTOMKOCTh IITAMIIOB HE CTAHOBUTCS OYEHb

BBICOKOfI, OHHM MOT'YT BBIACPIKATE OT TPEX THICAY A0 ACCATH ThICAY ITOKOBOK.

IIpu 3TOM CTOMMOCTB IITAMIIOB IOCTATOYHO BBICOKA. FIMEHHO MO 3TOM IPUUYMHE ropsiyas
IITAMIIOBKAa MOKET CUMUTATHCS SKOHOMHUYECKH BBITOAHBIM CIIOCOOOM OOpabOTKH MeTallia

TOJIBKO KOT'Zla p€4b UACT O 0O0JIBIIINX napTugax ):[eTaneﬁ, COCTaBJIAIOIINX TBICAYH IITYK.
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HITamnsl, npeaHa3HauYEHHBIE 1715 paOOThI HA IPECCax, MOT'YT UMETh B HUKHEH IIOJIOBUHE
MIOJIOCTh, @ B BEPXHEH — BBICTYII, IITAMIIbL, IPEIHa3HAYECHHbIE JJI1 Pa0OThl HA MOJIOTaX,
Ha000pOT, UMEIOT MOJIOCTh B BEPXHEHN YacTH U BBICTYN Ha HWKHEW. Bo3mokHa cutyanus,
KOI'ZIa 3aKpBITBIA INTAMII COCTOMT M3 JBYX B3aWMHO IEPIEHIUKYJSIPHBIX IUIOCKOCTEH
pa3bema. Ilpu pabGore ¢ 3aKpBITBIMU IITaMIIAMU BaKHO CTPOroe COOJIOACHUE PAaBEHCTBA
00BEMOB MOKOBKHM U 3arOTOBKH, B IIPOTUBHOM CIy4ae, €CiIu OOHApyKUTCS HEIOCTaTOK
MeTajljla, YIJbl MOJIOCTH IITamMna He OyayT 3aloJIHEHBI, €CIM K€ MeTajlja OKaKeTCs
Ype3MepHO MHOT0, MOKOBKa Oy/leT UMETh pa3Mep MO BBICOTE OONIBIINMN, YeM TpedyeTcs.

[Tpu oTpeske 3aroToBKe JOKHA ObITh 00ecrieueHa BbICOKas TOUHOCTb.

FOpﬁIIIaSI 00BbeMHas IITaMIIOBKA IIPOU3BOAUTCA Ha CaMbIX PA3HBIX MaAllHMHAX - 3TO H
IMTAMIIOBOYHBIC  MOJIOTBI, W  KPHBOIOHUIIHBIC TOPAYCIITAMIIOBOYHBLIC TIIPCCChI, U
InapaBIMYCCKHUC U (1)pI/IKI_[I/IOHHI>Ie IIPECChI, U TOPU3OHTAJIBHO-KOBOYHBIC 1 TOPU30HTAJIBHO-

rnOO0YHEBIC MalllMHbI, 1 KOBOYHBIC BaJIbLbI U T.1.

OcHoBHas onepanus ropsiueit 0o0bemHou mramnoBku (I'OLLI) MoxeT ObITH BBINOJTHEHA
3a OJMH WJIA HECKOJbKO TmepexofoB. IIpm kaxmom mnepexonae (opmooOpa3zoBaHue
OCYIIECTBJISIETCSl CHEIUaIbHOM paboyell MOJOCThIO IITaMma — pydbeM (TpaBlOpOi).

Hepexomﬂ N PYYbH OCIIATCA HA ABC I'PVYIIIIBI: 3aI'OTOBUTCIIBHBIC U IITAMIIOBOYHBIC.

BI/I,Z[I;-I MTAaMIIOBOYHBIX PYYbLCB

3aroroBuTe/IbHbIE PYYbHM TIpeJHA3HA4YeHbl i1 (acoOHUpPOBaHUS B IITaMIIax.
dacoHUpOBaHUE — MEpepacpeIeICHHE METaJlJIa 3arOTOBKH C 1IEIBIO MPUIAHKS €1 (POPMBI,
obecrnieunBaONIey MOCIAEAYIONIYI0 IITAaMIOBKY C MajbiM oOTXoaoM MeTawia. K
3arOTOBUTENIBHBIM PYUbsIM OTHOCSATCS MPOTSXKHOM, TTOAKATHOM, THOOUHBINA U MEPEKUMHOM,

a TaKXKC€ IIomajika aj1s1 oCaaku.

IIporsizkHON py4Yell TPEIHA3HAYEH ISl YBEJIWYCHUS [JIMHBI OTICIBHBIX YYaCTKOB
3arOTOBKM 3a CYET YMEHBIICHMS IUIOLIAJM MX TOINEPEYHOrO CEUCHMS, BBIMOJIHSIEMOTO

BOSI[GI\/'ICTBI/IGM YacTBIX CIa0BIX YAApOB € KAHTOBAHUEM 3aIrOTOBKH.
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IoakaTHOM py4Yeil CIy>XKUT JUIsi MECTHOTO YBEJIMYEHHUs CEUEHUsl 3aroToBKu (Habopa
METallJla) 3a CYET YMEHBIICHUSI CEYEHUS PSAOM JIeXKalUX YYacTKOB, TO €CTh s
pacnpezeneHus 00bemMa MeTalia BJI0JIb OCH 3aTOTOBKU B COOTBETCTBUHU C PacHpe/ielieHuEM

€I'0 B IIOKOBKC€. HCpCXOI{ OCYHICCTBIIACTCA 3a HCCKOJIBKO YAapOB C KAHTOBAHUCM.

IlepesxxumHoli py4eii TpeHa3HAYCH ISl yMEHBIIIEHUS] BEPTUKAIBHOTO pa3Mepa 3ar0TOBKU

B MecTax, TpeOyomux ymupenus. Beimonnsercs 3a 1...3 yaapa.

I'm0oyHbBIi pyYell NPUMEHSIOT TOJBKO IIPU IITAMIIOBKE ITOKOBOK, HWMEOIIMX
U30THYTYIO 0Cb. CIIy>KUT JUIs IPUIaHUsS 3ar0TOBKE (POPMBI TOKOBKH B IJIOCKOCTH pa3beMa.

M3 rubounoro PY4bi B CJIG,Z[YI-OIHI/Iﬁ 3aroTOBKY IICPCAAarOT C IIOBOPOTOM Ha 90 I'paaycCoB.

[Ipu mTamnoBke NOKOBOK, MMEIOIIMX B IIaHe (POPMY OKPYKHOCTH MM OJIU3KYIO K
HEH, 4aCcTO MPUMEHSIOT 0Ca/IKy UCXOJIHOM 3aTrOTOBKH 10 TPEOYEMBIX Pa3MEPOB IO BHICOTE

U JUaMCTpPy. I[J'ISI 9TOro Ha IIOCKOCTH IITaMIla ITPCAYyCMATPUBAIOT INIOMAAKY JJIA OCAIKH.

IIITaMnoOBOYHBbIE PYYbH IPEAHAZHAYEHBI JUIS MOJYYEHHs TOTOBOM NOKOBKH. K
IITAMIOBOYHBIM PYYbsIM OTHOCSTCS YEPHOBOM (MpEABAPUTENbHBIA) W YUCTOBOU

(OKOHYATEIBHBIN).

YepHoBoii pyueil mnpenHa3sHayeH i MaKCUMaJIbHOTO MPUOIMHKEHHUS (HOPMBI
3aroTOBKM K (hopMe TOKOBKHM CJIOKHOM KoHburypamuu. [JyOMHa pydbsi HECKOJIBKO
OoJpIlle, a MOTMEPEYHbIe pa3Mepbl MEHBIIE, YeM Yy YHCTOBOTO Py4bsi (4TOOBI 3aroTOBKa
CBOOOJHO YKJIJbIBAJIACh B YHUCTOBOW pyuei). Paauychl CKpyrJieHHS H  YKIOHBI
YBEIMYHMBAIOTCA. B OTKPBITHIX IITaMIax YEPHOBOW pydeld HE MMeeT OOJOMHOW KaHaBKH.

HpI/IMCHSICTCSI AJIs1 CHUZKCHUS U3HOCA YN CTOBOT'O Py4Ybs, HO MOKET OTCYTCTBOBATL.

YucroBoil py4yed CIyXUT Ui NOJYYEHUST TOTOBOM IOKOBKHM, MUMEET Pa3MeEphl

«ropsiuei MOKOBKWY, TO €CTh OOJIBIIE, YEM Y XOJIOTHON TTOKOBKH, Ha BEIMYNHY YCAIKU.

3aBepiaromuii 3Tam B IMPOU3ZBOJACTBE IMOKOBOK METOJOM Tropsiyeli 00beMHOM
ITAMIOBKA — A3TO OYMINEHHWE TMOBEPXHOCTH OT OKAJIMHBI, KOTOPOE MPOU3BOJIUTCS Ha
JIpOoOEMETHOM yCTaHOBKE, JIMOO B IECKOCTPYHHOM ourcTHOM Oapabane. [Tocie 3aBepiieHus
TEpMOOOPAOOTKH U YCTICIITHOT'O MTPOBEACHHS BCEX HEOOXOIUMBIX KOHTPOJIBHBIX OTIEPAIIHA,

dhopMupyeTCcst TapTUs MOCTaBKU, COMTPOBOXKIaeMas cepTU(PUKaTOM KadecTBa.
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JlpoOGemMeTHAasi YCTaHOBKA — JTO YCTAHOBKa JUIsi aBTOMAaTHYECKOH 00pabOTKU
JeTanell Mpu MOMOIIM IMOTOKa APOoOM, HATHETAEMOrO BPAIAIOLIIUMUCS TPOOEMETHBIMU

TypOMHAMH.
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Xo101HAA 00HLEMHAA IITAMIIOBKA

O6bemHas GpopMoOBKa (XOJIOTHOE MPECCOBAHUE) SIBIISICTCS] PA3HOBUIHOCTBIO OCAIKH
U TIPUMEHSICTCS Uil U3TOTOBIICHUS JeTaliell OoJiee CI0XKHOW (opMbI U B O0Jiee TOYHBIX
mTammax, IMeronux (GUrypHeie moyiocTy. BenencTeue Hakiena aetand, 0TGOpMOBaHHBIC

XOJIOAHBIM CHOCO6OM, HMCIOT ITOBBIMICHHYIO ITPOYHOCTH U TBCPAOCTD.

ITpu ¢opMOBKE B OTKPBITHIX IITaMIax A00aBISIETCS AOIMOJHUTENbHAsA OIeparys
OoOpe3KH 3ayCEeHIIEB, HO OTHNAAaeT HEOOXOAUMOCTb BBIACPKHUBATH TOYHBIE Pa3MEPHI
3aroTOBKU. TOYHOCTH pa3MepoB JAETalei, U3TOTOBISEMBIX B 3aKPBITHIX ITAMIIAX, 32BUCHUT
OT TOTO, C KaKOM TOYHOCTHIO BBINIOJIHEHA 3aroToBka. LllTammel 1yist 00beMHOM HOPMOBKU
JEIAI0T MACCUBHBIMU, (DOPMYIOIIHE MOJIOCTH BBITOIHSIOT JOCTATOYHO TOYHO U TIIATEIBHO
OTIENBIBAIOT. /{7151 0COOCHHO TOYHBIX M CIOXHBIX MO (opMe AeTaleld U3rOTOBISAIOT ABa

mTamna: NepBbli 1S IpeIBApUTEIbHON POPMOBKH, U BTOPOM — JIJIs1 KAJIMOPYIOLLIEH.

[IlepoxoBaTocTh  MOBEPXHOCTH  OT(HOPMOBAHHBIX  Jl€Taled  3aBUCUT  OT
IIEPOXOBATOCTH MOBEPXHOCTH 3arOTOBOK, IIO3TOMY 3aroTOBKH Mepes; (pOpMOBKOU

THIIATCJIBbHO OUYMIIAIOT OT OKAJIMHBI, pKaBYMHBI U ITIOCTOPOHHHUX HaCJIOCHUI.

XOJ'IOI[HOC BblJAABJIMBAHHUC 3aKJIO4YaCTCd B TOM, 4YTO MCTAMJI IIOA ﬂeﬁCTBHeM
BBICOKOI'O AaBJICHUA IICPEXOAUT B INIACTUIHOC COCTOSIHUC U TCUCT B 3a30P MCKIAY ManHHeﬁ

Y ITyaHCOHOM.

[IpenMy11€CTBOM XOJOJIHOIO BBIAABIMBAHUS IO CPABHEHUIO C BBITSDKKOM SIBIISIETCS
BO3MOYXHOCTh M3TOTOBJICHHSI TOHKOCTCHHBIX JeTalled co CJIOKHOW ¢opmoi aHa, Ooliee
BBICOKUN KO3((UIMEHT HUCIONb30BaHUS MeTailia, 00Jjiee BbICOKAs MPOU3BOJIUTEIBLHOCTD,

YCM IIPH BBITAKKE, U 0oJjiee HU3KHE 3aTpaThbl HA U3rOTOBJICHHUC IITAMIIOB.

I[J'If{ XO0JIOAHOI'O BbIAABJIMBAHUA IIPUI'OJHBI MCTAJIIbI, 06HaI[aIOH_II/Ie BBICOKOM

MJIACTUYHOCTHIO, MAJIBIM MPE/IETIOM MPOYHOCTH M HU3KOU CITOCOOHOCTHIO K YITPOUHEHHUIO.

Cy1iecTBYyIOT 1Ba OCHOBHBIX CITOCO0A BBIJIABIIMBAHMS: IPSIMOM, TPU KOTOPOM METAILIT
TEYeT B HallpaBJICHUU JIBWXKEHUS IMyaHCOHA, U OOPATHBIM, KOTJ]a METalsl TeYET HAaBCTpeuy

JABUKCHUIO ITyaHCOHA. HpI/IMeH}IeTCH TAaKXKC KOM6I/IHI/IpOBaHHOG BbIAABJIMBAHHUC, IIPH
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KOTOpPOM MCTAJIJI TCUCT OAHOBPEMCHHO B HAIIPAaBJICHHUHN ABWKCHUSA IIyaHCOHA W HABCTPEUY

emy.

[Tpsimoit criocoO mpuMeHsIieTCsl Uil OJIy4EeHUsl JeTale TUIa CTep>KHEN U TpyOoK C
pa3anyuHOM (POPMOI MONIEPEYHOI0 CEUEHUS], 00OpATHBIN — JUIsI MOJIBIX JI€TaJIeH C JTHOM THIIA
KOJIMAYKOB, KOMOWHUPOBAHHBI — I JeTajel CIoKHOM (OpMBI C pa3InYHBIMU
ycTynamu U peOpaMu B JHE JEeTalld, U JeTajeil, UMEIOIUX JIBE MOJOCTH C MEePEMBbIUKON

MCKAY HUMMH.

3aroToBKaMM JAJIsl MPSIMOTO CHOCO0a BBIJIABIMBAHUS CIYXaT IUIOCKHE MIAWOBl MK
TOJICTOCTEHHBIE KOJIMAaYKH. /{7151 0OpaTHOro BBIIABIMBAHMS 3aTOTOBKH U JI€TAIU MOJYy4arOT
YUCTOBOW BBIPYOKOW M3 JIMCTa WJIA OTpPEe3KOH OT mpyTka. dopma 3aroTOBOK JI0JKHA

COOTBCTCTBOBATH (I)OpMe MONCPEUYHOT0 CCUCHHUA ACTAJIM.

MGTOI[OM XOJIOAHOI'O BbIOABJIMBAHUA HM3TIOTOBJIAIOT ACTAJIM U3 CBHUHIA, A IFOMHWHU:I,

OWHKa, MCIH, JIATYHU U HU3KOYT. HCpOIIHCTOﬁ CTalIn.

Xo0J104HAsA BBICAIKA — OTO MPOIECC YBEIWUYEHUS MOMEPEUHBIX Pa3MEpPOB YACTU
3arOTOBKM 3a CYET OJIHOBPEMEHHOI'O YMEHBIICHHUS €€ JIMHBI. XOJOJHas BBICAJKa
npuMensieTcs i1 GopmMooOpa3oBaHus TOJIOBOK 3aKJIETIOK, 00JITOB, BUHTOB, IIIYPYTOB, TackK,
a TaKXKe€ HEKOTOpHIX JIeTajiell MallMH M3 CTajld M IIBETHBIX MeETalioB. be3 Harpena

BBICQXKHUBAIOT O0JITHI pazmepoM 10 M20 u raiiku pazmepom 10 M27.

Bricasika BbINOIHSETCSI 0OBIYHO Ha XOJI0JHOBBICAJOYHBIX aBTOMATaX OJIHOYIapPHOTO,
IBYXYAAPHOIO U TPEXyJapHOro nercTBUs. MaTepualioM A BbICAIOYHBIX padOT CIYKUT
IIPOBOJIOKA WJIM IIPYTKH COOTBETCTBYIOLIErO ceYeHus. BbIcaka 3a O4UH yaap NPUMEHSETCS
JUIS. U3TOTOBJIEHUS 3aKJIETIOK M BUHTOB C MOJIYKPYIVIOW TOJIOBKOM M JPYIMX JETalleu,

HUMCIOIIHNX HG60J’IBIHyIO OTHOCHUTCIIbHYIO JJINHY BBICAXKMBAEMOM YaCTH 3arOTOBKHU.

[{uky omHOYAApHOM BBICAJKK 3aKJICTIKHM MPOTEKaeT cliemayrommum obpazom. Ilocie
Mo/1aur MaTepraa (KaTuOpoBaHHOM MPOBOJIOKH) Yepe3 OTPE3HYIO MATPHUILy HOXK aBTOMATa
OTpEe3aeT 3aroTOBKY W MEPEHOCUT €€ Ha JIMHUIO BBICAJIKWA. BBICAJOYHBIA ITyaHCOH

34TAJIKUBACT 3aroToOBKY B MATpHIy W IIOCJIIC YIIOpa 3arOTOBKH B BbITAJKUBATCIIb
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OCYIICCTBJIACT BbICAJIKY T'OJIOBKH. B momeHT BO3BpaTa IMyaHCOHAa B MCXOJHOC ITOJOXCHHC

BBICA’KCHHAA ACTAJIb YIAJISICTCA BBITAJIKUBATCIICM U3 MATPUILIBI, 1 IUKII IIOBTOPACTCA.

Bricagka 3a aBa yaapa TO3BOJSET MOJMYYUTh JETAU C pa3HooOpa3HOW (GopMoi

TOJIOBOK IPH JIJTMHE BBHICA)KMBAEMOM 3aTrOTOBKHU, paBHOM 3—6 Anamerpam.

Jlyumeit ¢dopmoil nns mpeABapUTENbHOrO Habopa ae@opMUpyeMoro merasia
ABJISIETCSI YCEUEHHBIN KOHYC. [Ipu OTCYTCTBUUM Tpex- WM YETHIPEXYIAPHBIX BHICAIOYHBIX
aBTOMATOB TPUMEHSIOT TMOBTOPHYIO BBICAJKY Ha OJHO- WIM JIByXyJAapHBIX

XOJIOAHOBBICAAOYHBIX aBTOMATax.

KanubpoBaHnue npuMeHseTcs s OTY4YeHHsI TOUHBIX pa3MEpPOB U POBHOM, YUUCTON U
IJIaJIKOW MOBEPXHOCTH JETAJIEH, U3TOTOBJIEHHBIX OOBEMHON IITAMIOBKOM WJIM TOPSYUM
npeccoBanueM. KanuOpoBaHue BBINONHIETCA B IITAMIIaX Ha Mpeccax YAapHOTO JCHCTBUS

— (DpUKIIMOHHBIX UM YEKAHOUYHBIX. Pa3nyaroT miocKocTHOE U 00bEMHOE KaTuOpOBaHUE.

[Ipy MIOCKOCTHOM KamuOpOBAHMHM OOKMMAIOTCS TOJBKO OTAENIbHBIE IUIOCKOCTH
3arOTOBKH U KaIHOPYIOTCs €€ pa3Mepsl 1o ToyuHe. CTeneHb 0caJku OOBIYHO COCTABIISET

5—10% oT nepBOHAYAIHLHOM TOJIIUHBI 3arOTOBKH.

OO0BbeMHOE KaauOpOoBaHWE 3aKIIFOYAETCS BO BCECTOPOHHEM OOYKATHHM 3arOTOBKH C
BBITECHEHUEM U30bITKA METajlJIa B 00JI0M, KOTOPBIN yIAJISIOT MOCJIEAYIONIEH 00pe3Koi uiu

3a4UCTKOM

B HEKOTOpPBIX Cily4asx JeTalu MOABEPraloT KOMOMHUPOBAHHOMY KaTHOPOBAHUIO —

CHa4alia O6’beMHOMy, d 3aTCM IINIOCKOCTHOMY.

X00/1HOE KaTuOpoBaHUE MOKOBOK U JPYTHMX 3arOTOBOK OOECIEUMBAET MOJIyYEHUE
toyHOCTH 710 0,05 MM U TJIagKOM MOBEPXHOCTH C IIEPOXOBATOCTHIO J10 7—8-TO Kiacca

YUCTOTHI (KaK MPU YHUCTOBOM HUTM(POBAHUM).

To4yHOCTH U KaYECTBO KaJ'II/I6pOBaHI/I${ 3aBUCAT OT TOYHOCTH M3IOTOBJICHUA IITaMIla U

OTJIETIKH €T0 KATHOPYIOIINX MOBEPXHOCTEH.
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UekaHkoii 00pa3yeTcs BbIMYKJIO-BOIHYThIN pefibe Ha MOBEPXHOCTH JETAHU 3a CUET
HE3HAYUTEIBHOIO MepeMelleHUus MeTauia. Bo MHOrux ciydasx 4YeKaHKa 3aMEHSIeT
rpaBUpoBaHue Ha MeTawie. [Ipu dYekaHke 3aroToBKa CHABIMBACTCS MEXAY JBYMs
(GOopMyIOIMMH YaCTAMHU IITAMIa U MOJy4YaeT Ha MOBEPXHOCTH OTTUCK €ro penbeda. s
COXpaHEHUsI pa3MepoB M (OPMBI JETATU YCKAHKA BBITOTHICTCS OOBIYHO B 3aKPBITHIX
mramnax 0e3 BITECHEHUS MeTalljia U3 paboueit mosoctu maTpuiibl. [IponsBoauTcs oHa Ha
YeKaHOYHBIX Mpeccax, 00ecneynBaromuX 00IbIIOE JaBICHUE U TOUHYIO HACTPOUKY 3a30pa

MCKAY TOPOOM ITYaHCOHA U THOM MaTpPHIIbI.

KrneliMmenue, T. €. BbIJaBIMBAaHUE HaaNuUcCEH, OYKB, LU(PpP U JEICHUM, BBITOIHIETCS

AHAJIOTUYHO YCKAHKC.
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HPAKTHYECKASA YACTD

1.
2.
3.
4.

[IpoexkTupoBanue neranu.

[IpoexkTrpoBaHNE MOKOBKY ISl TOM IETAIIH.

Pacuer pa3mepoB 3aroToBKu.

IIpoBepka BO3MOKHOCTH MOJTYUYECHHS] KAUECTBEHHON MTOKOBKHU ITYTEM IPOBEICHUS

OIIbITA.

Tpebyembie pazmepsl aeranu: guamerp Daet =63.5 mm , Beicota Huet = 33 Mm,

nuameTtp oTBepctus do=30.5 mm.

CJIEIOBATEIILHO, JIJISl OJIYYEHHS TyTEM MEXaHUYECKOH 00paOdOTKH I€Tau IIECTEPHS

MOKOBKa JIOJDKHA UMETh fuaMeTp D =65 mm u BoicoTy H =34 MM, nuametp oTBepCcTUs

dBH=32 MMm.

(cMm. mpunoxenue 1)

OO0BEM HUIIMHIPUYECKON 3aTOTOBKHU JIOJDKEH OBITh PaBEH CyMMe 00bEMOB TTOKOBKH,

1 00béMa 00J101. 00BEM 3arOTOBKH = 00BEM ITOKOBKH + 00BbeEM 001051 !

B nanHowm citydae v npu JaHHBIX TapaMeTpax 00BEM 00J1051 HAXOIUMBIH 110

(bOpMyHe Voba = - ([Dnox + 2boG]Z - Dl%OK * h06

n
4

= 2D Hyox — =do 2H
Vnox = 4 MoK MoK 4 Opok “'mHOK

I'ne:

Dok — muameTp moKOBKH, MM; o0 — BeIcOTa 001051 B 30HE MOCTHKA,;

ho6=0,015Dmnok; bo6 — mupuHa 061051 B 30HE MOCTHKab 5, = hyg,,-

Bo u3zb6exanue npoaoapHOro u3ruda 3aroToOBKH MPHU IMITAMIIOBKE HEOOXOAUMO,

YTOOBI OTHOIIIEHUE BBICOTHI K JUAMETPY 3arOTOBKH YIOBJIETBOPSIIO CJICIYIOIIEMY

YCIIOBHIO:

Hszar
1.25 <

<25
D3ar

Vy6,=866.5 Mm"3.
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Vo comen =85434.7 MM"3

Vaarorosxn=86301.2 MM"3

D 3aroroBxkn=50 mm

H 3aroroBxkn=44 mMmm

2.pOBeIeHNE DKCIIEpUMENTA (POTOOTUET B IIPHUIIOKCHUHN)
1) n3rorosnenue mrammos.

[ITammbl U3roToBieHbl U3 NHCTpYMEHTAIIBHON HENETUPOBAHHOM cTain Y 8A.

OTOT HHCTPYMEHTAJIbHBIN, HEJIETUPOBAHHBIN, BEICOKOKAYECTBEHHBIN, YTIIEPOIUCTHIN

CILJIaB UMEET NPUMEPHO CIECAYIOMIHNI XUMUYECKHI COCTAB:
Fe — okoino 98%; mpumecu:

C-0,76-0,83%:; Si—0,17-0,33%:; Mn-0,17-0,28% ; Ni— ue 6onee 0,2% ; Cr
—ue 6onee 0,2% ; Cu—ue 6omee 0,2 % ; P —ne 6omee 0,025% ; S — He Ooiee

0,018%;

2. U3rOTOBJICHHUE 3ar0OTOBKHM HEOOXOIUMOM BBICOTHI U3 COPTOBOIO IPOKATA AUAMETPOM

60 mM. Bricota =30MM

B skcnepumente BMecto Harpetoit 7o 1000 rpagycoB yriiepoaucToi cramu Obul
HCIIOJIb30BaH CBHUHEL, KOTOpbIX B onepauusx ['OIL nposiBiasieT mpu KOMHATHOM

TEMIIEpaType Te->Ke CBOMCTBA UTO U HArpeTasi CTajb.
1.0TpyOKa

2.0cajKa Juis pujiaHus 0oliee akKypaTHOM (GOpMbl 3aroToBKe(IIpaKTUYECKU 0e3

M3MEHEHUS Pa3MEPOB)

dotorpadun B npuiioxkeHue 2.



3. MTaMIIOBKa B OTKPLITOM IITaMIIC.

[IITaMoOBKa NOKOBKH B OTKPBITOM IITaMIIE, C LIEJIbIO MOJYYE€HHS IPUMEPHOI (POPMBI

KOHEYHOH MOKOBKH, HO € 00510eM. (poTorpaduu B MpuiIokeHuu 3.

4.06p631<a 0071051 B CIICOraJIbHOM O6p€30LIHOM mMITaMIIC, HpO6I/ITI/Ie IICPCMBIYKHU B KOJIBIIC

(mpunoxxenue 4)

S.TOTOBBIU PE3YJIbTAT.
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BriBOI

MpI pa3paboTanu TEXHOJIOTUYECKUH MPOIecC ropssueii 00bEMHOM I TaAMIOBKU MTOKOBKH
THIA KOJBIO B OTKPHITOM IITAMIIE: OMPEACIIWINA Pa3MEP UCXOTHON 3arOTOBKH,
CIIPOEKTUPOBAJIN ITOKOBKY M IITAMIIA, & TAKXKE IIPOBEIU KCIIEPUMEHT MO IITAMIIOBKE,
IPOBEPUITN BO3MOKHOCTD MOTYYEHHUSI KAU€CTBEHHOM MOKOBKH (3alI0JIHEHHE BCEX YTIIOB
mramna). CieoBaTenbHO,  pa3pabOTaHHBIA TEXHUYECKUH Mpolecc ropsyeii 00bEMHOIM
IITAMITIOBKY ITOKOBKH «KOJIBIIO» B OTKPBITOM IITAMIIE ITO3BOJIAET MOJy4aTh KaUECTBEHHbIE
MOKOBKH C TPEOYEMBbIMHU pa3MepaMu U MOKET OBbITh UCIIOIb30BaH JJIsl H3TOTOBJICHUS

TaKHX IIOKOBOK U3 YITICPOAHUCTBIX cTajici.
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