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1. OUSNUYECKEAA CYIIHOCTD METOJIOB OBPAGOTRHA

1.1. BUBPAIITMOHHAS OBPABOTKA

Hawnbonee pacnpocTpanéHHBIM METOJIOM 00pabOTKH CBOOOJHBIMU abpa-
3MBaMHU SIBJIIETCSI BUOpAIMOHHAs 00paboTka, KOTOpas B 3aBUCUMOCTH OT
XapakTepa IpUMeEHsIeMor padodel KUIKOCTH MPEJCTaBIIsIeT cOO0M MEXaHHYe-
CKUU WJIM XUMHUKO-MEXAaHUYECKUN MPOLIECC ChEMA MENbYANIIINX YAaCTHI] METAJI-
Jla WIK €r0 OKHUCJIOB ¢ 00pabaThiBaéMOM MOBEPXHOCTH, a TAKKE CTIAKUBAHUS
MUKPOHEPOBHOCTEH MyTEM HX IUIACTUYECKOTOo Je(OpMUPOBAHUS YaCTULAMU
pabouell cpeapl, COBEPIIAIINMH B TMpoliecce paboThl KojieOaTeIbHbIC JIBH-
AKEHU.

OOpabarpiBaeMbIC JCTAIM 3arpy’KarOTCs B pab0Odyr0 Kamepy, 3aIloIHCH-
HyI0 pabouelt cpenoit Tpedyemoil xapakrepucTuku. Pabodas kamepa, ycTaHOB-
JICHHAs Ha YIPYToM MOJBECKE, MOXKET KOJIeOaThCs B pa3IMUHBIX HAIIPABICHUSIX.
Ona puBOUTCS B IBMKCHUE HHEPIIMOHHBIM BUOpaTopoM ¢ yacToToi a0 50 I'iy
u ammmTynoi ot 0,5 1o 8 MM. B mporiecce 00paboTKu AeTany ¥ YacTHIIBI pa-
0ouelt cpenbl MepeMelalTcs, COBEpIlas 1Ba BHUAA JBWKEHUMN: KOJIeOaHUS U
MEJIJIEHHOE BpallleHUe BCE MacChl 3arpy3ku (LUPKYISLIUOHHOE ABMAKEHKE). OT
CTEHOK pabodeil Kamepbl BUOpaIys mepe1aéTcs IPIIETAUM CII0IM pabodeit
Cpelibl, KOTOpbIE COOOIAOT €€ CIeAYIOIINM CIIOSM | T. 1.

Ha puc. 2 npencraBnena pabodas 30Ha TOPOUAATHHOM BHOPOITOIHPO-
BaJIbHOW ycTaHOBKU. B mpoiiecce 00pabOTKHM JeTaiy 3aHUMAOT pa3jindHbIC

ObpabaTbieaemble aeTanu AbBpasvBHble rpaHybl

MpyXUHHaA NoABECcKa

Puc. 2. PaGouas 30Ha TOpougaIbHOM BUOPOIIOIHPOBAIBHON YCTAHOBKH
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MOJIOKEHHsST B paboueil cpene, 4To o0ecredrBaeT JOCTaTOUYHO PaBHOMEPHYIO
00paboTKy Bcex moBepxHOcTel. ITocTossHHO KoseOmromascs macca adpa3uB-
HBIX TpaHyJl yIepKUBaeT oOpadaThIiBacMble JETAIN BO B3BEIIEHHOM COCTOSTHUH,
UCKJIIoUasi rpyObie 3a00MHBI U TOBPEXKICHUS. IDTO TMO3BOJISIET 00padaThIiBaTh
JeTaal MaJIoN KECTKOCTU. B pe3ynbTrare HUPKYIAIUU 00paboTKa MPOUCXOIUT
BO BCEX 30HaX pabouelt kamepnl. Haubosee a3dgpdhexTuBHO 00paboTKa MPOUCXO-
IUT OKOJIO JTHA KaMepbl, TJIe JaBJieHne padoueii cpeibl BhIIIE.

bonpmmHCTBO onepannii BUOPAMOHHON 00pabOTKU MPOU3BOJATCS C He-
IIPEPBIBHON WJIM MEPUOAUYECKOM I10JaYeU TEXHOIOTUYECKON KUIKOCTH, KOTO-
pasi o0eclieurBaeT yIajieHHe MPOyKTOB M3HOCA (YacTUIl MeTajljla U abpa3uBa)
C MOBEPXHOCTEN AeTasiell M 4acTull paboueil Cpebl, CMauyMBaEeT JETaN U Cpe-
Iy, TTOMOTaeT WX pa3/elICHUI0 U pAaBHOMEPHOMY pacTpe/IeICHUIO JeTaleil B pa-
0oueil cpene, coCOOCTBYET OXJIXKACHUIO 00padaThiBaeMbIx jetaineil. KoHcT-
PYKIIUU BUOPALIMOHHBIX CTAHKOB TIO3BOJIAIOT MPUMEHATH PA3IMYHbIE COUYETAHUS
TBEPABIX, KUJKUX U CMEIIAHHBIX KOMIIOHEHTOB paboumx cped. ITO CO3aéT
YCIIOBUSI MPOTEKAHUSI XUMHUUECKUX U DJCKTPOXUMHUYECKUX MporeccoB. Bubpa-
IMOHHasT 00paboTKa MPOUCXOIUT B YCIOBUSAX OTHOCUTEIHHO BHICOKOW AKTHUB-
HOCTU 00OpabaThIBAEMOUN MOBEPXHOCTH BCJIEACTBUE €€ OYMIIEHHOCTH OT OKH-
CIOB M 3arps3HEHUN W TMPUMEHEHHUS COOTBETCTBYIOIIUX TEXHOJOTHYECKUX
JKUJIKOCTEH.

O6beM paboueii KaMepbl MOXKET H3MEHAThCs oT 0,1 IM° 10 HECKOIbKHX
KyOOMETPOB, UTO MO3BOJIET MPOU3BOIUTH 00PA0OTKY pPa3IMUHbIX 110 pa3Mepam
netanerd (OT WUrJl KJalmaHOB JI0 MaHesel Kpbula camoiiéta). Paboune kamepbl
OTJIMYAIOTCSI HE TOJBKO MO 00bemy, HO U 1o ¢opme. Ha puc. 3, 4, 5 u 6 npen-
CTaBJICHBI BUOPOIOIUPOBAIBbHBIE YCTAHOBKU PA3IMUHON (POPMBI.

Ha puc.3 nokazana TopoupaigbHasi BHUOpPOMOJMPOBAIbHAS YCTaHOBKA.
Omna siBnsieTcst Hanbosee YHUBEPCATBHON U MOYKET MPUMEHSATCS B IPOU3BOICTBE
Pa3IMYHON CEPUUHOCTH OT MEJIKOCEPUMHOIO 0 KPYIMHOCEPUUHOTO. 3a OTHOM
YCTAaHOBKOM MOKET OBITh 3aKPEIUICHO OOJIBIIIOE KOJIWYECTBO JIETaJIeH ¢ pa3iny-
HBIM BpeMeHeM, TpeOyromuMces st 00padboTku. OrpaHU4YMBAOMINUM (DAaKTOpOM
SBJISIOTCS] Ta0ApPUTHl YCTAHOBKHU M aOpa3vBHbBIC TPaHYJIbl, 3aTPy>KEHHbBIE B HEE.
JleTanu 1OKHBI CBOOOAHO MOMEIIATHCSI B pabouyro Kamepy, a TpaHyJibl — CBO-
00THO BXOJUTH BO BCE PAJAMYCHI JeTael U HE 3aCTPEBATh B OTBEPCTHUSAX, €CIIH
OHHM €CTh B JICTAJIH.

Ha puc. 4 nokazana noTkoBasi BHOpoMHoJiMpoBaJibHAsE ycTaHOBKa. OHa
MpeHa3HaueHa i1 oOpabOTKU KpyIMHOrabapuTHBIX AeTaiei (IaHeln Kpbuia
caMoJi€Ta U JIp.).



Puc. 3. TopounanbpHas BUOpomoaupoBagbHas yCTaHOBKA

Pabouasa kamepa

MpuBog yCTAaHOBKM

Puc. 4. JlorkoBasi BuOpomonupoBaibHas yCTaHOBKA
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Ha puc. 5 noka3ana cnupaibHasi BAOpONOJMPOBAJIbHAS yCTaHOBKA. Takue
YCTAHOBKH IIEJIECO00pa3HO MPUMEHATh IPH KPYIMTHOCEPUHWHOM W MAacCOBOM
MIPOM3BO/JICTBE WJIM MPU HATMYUHN OOJIBIIIOTO KOJIMYECTBA OTHOTHITHBIX JCTAICH.
B Takoii yctaHOBKE JieTaian 00pabaThIBAIOTCS MPOXO/S M0 CHUPATILHOMY KaHa-
Jy TOXOKEMYy Ha YIHTKY, a 3aTe€M IIOIMaJal0T Ha CEMapallMOHHYIO PEIICTKY.
AOpasuBHBIC TPaHYJIbI MPOBATMBAIOTCS Yepe3 PEIICTKY, a ACTaId OCTAIOTCS Ha
Hell. Bpems 00paboTku y Bcex Jerajnei, 00padaTbiBaeMbIX Ha 3TOM YCTaHOBKE
JOJDKHO OBITh OJIMHAKOBBIM. B Takol ycTaHOBKE 00pabaThIBalOTCs HEOOJIBIIINE
neTand, BeauduHon 10 10 cm.

CenapayvoHHaa peweTKa

Puc. 5. CnupanbHas BUOponoaupoBajibHas yCTaHOBKA

[Ipn HEOOXOAMMOCTH TPOBEJCHUSI B YCIOBHUSX KPYMHOCEPUHHOTO WIIU
MAacCOBOT'O IPOU3BOACTBA BUOPOMOJUPOBAIBHON 00pabOTKH Oojiee rabdapur-
HBIX JIeTaJIed CJIeIyeT UCIOIb30BaTh BUOPOMOIMPOBAILHYIO YCTAaHOBKY, MOKa-
3aHHYIO Ha puc. 6. B kauecTBe paboueil KaMepbl B JAHHOM CITy4ae IPUMEHSIET-
Csl JIOTKOBasi yCTAaHOBKA.

B mponecce 00pabOTKM CO3[at0TCSI XOPOIIWE YCJIOBUS IS yJIaJICHUS
CTPY)KKM M IIJlJamMa, CBOOOJHO TMPOHMKAIOUIMX MEXIY YacTUIlaMH pabodeit
Cpellbl U YHOCHMBIX TEXHOJOTUYECKOHN >KHUIIKOCThIO 4yepe3 mep(opupoBaHHBIC
JIIOKUA B 0aK-OTCTONHUK.
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Pabouasa kamepa

BxogHoi TpaHcnopTép

paHcnopTep Bo3spaTa

rpaHyn

BbixogHoW TpaHcnopTép

Puc. 6. BubpononupoBanbHas ycTaHOBKa JUIsl 00pabOTKH
KPYITHOTA0APUTHBIX JIeTaNeit

OCHOBHBIMU TEXHOJIOTHYECKUMHU (DaKTOpaMH SIBJISIFOTCS aMIUTMTyAAa U
yacToTa KoJieOaHUM, XapaKkTEepUCTUKH padouel Cpelbl, MaTepuayia AeTajiell u
BpeMsi 00pabOTKH.

Oco0eHHOCTBhIO BUOPOAOpa3uBHON OOpAOOTKH SIBISIETCS OJTHOBPEMEHHAS
00paboTKa OOJIBIIOrO KOJUYECTBA JeTaneil 0e3 3aKperuieHHsi, BO3MOXXHOCTb
00pabOTKM JeTajel pa3IMuHbIX pa3MEpoB U Majou kEcTkocTh. OCcoObIM CITy-
qyaeM SIBJIsIeTCs 00paboTKa B BUOPOMOIMPOBATILHBIX YCTAHOBKAX 3aKPEIJICHHBIX
netranei (puc. 7). Takas TEXHOJOTHS MPUMEHSAETCS TP HEOOXOIUMOCTH 00pa-
OOTKM BHYTPEHHUX KaHAJIOB WJIM OTBEPCTUI, HO CJIEAyeT IOMHHUTbh, YTO abpa-
3UBHBIE TPaHYJIbl HE JIOJKHBI B HUX 3acTpeBaTh. B mponecce 00pabOTKU J1eTanb
yIEPKUBACTCS MPUCTIOCOOIEHUEM Ha OJJHOM MECTE, a TIOTOK a0pa3uBHBIX Ipa-
HYyJ 00TeKaeT €€ CHapy>KU U BHYTPH.

Haubosiee MHTEHCHBHO ChEM MaTepHaia MPOUCXOJIUT Ha KpOMKax oOpa-
OaThIBa€MbIX JETalleld, KaK 3TO Mmoka3zaHo Ha puc. 8. IlepBeie 10 u 00paboTKn
NEeNCTBYeT cooTHoleHne Ag/Ap=10.
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MpucnocobneHune ana

Pabouaa Kamepa

Puc. 7. TopounanpHas BHOpOTOIUpOBaIbHAsS YCTAHOBKA C 3aKPETNICHUEM
oOpabaThIBaeMBbIX JeTalICH

AR

AP

Puc. 8. Cxema ckpyriieHUsI KDOMKH IPHU
BHOPOTIOIUPOBATIHLHON 00paboTKe

1.2. IIEHTPOBEXHO-POTALIMOHHAS OGPABOTKA

Crioco6 00bEMHOM TIEHTPOOSKHO-POTAITMOHHON 00pa0OTKH 3aKITFOYACTCS
B TOM, YTO TpaHyJMpOBaHHas 0OpabaThIBarOIIasl Cpela U JACTalud MPUBOASTCS
BO BpallaTeIbHOE JBUKEHUE BOKPYT BEPTHKAJIHHOW OCH TaKUM 0Opa3oM, UTO
npuoOperaroT (HopMy TOpa, B KOTOPOM YACTHUIIBI JBMXKYTCS MO CHUPAIHLHBIM
TpaeKTopusM. ToponIaTbHO-BUHTOBOM TOTOK OOECIEYMBACTCS KOHCTPYKIIUCH
paboueill KaMephl CTaHKAa, COCTOSIIEH W3 HEMOABMKHON 00cYaliKu M TPUMBI-
KAIOIIEero K HEW BpallalolIerocss poTopa, UMEIOIIero B Haubosee pacrnpocTpa-
HEHHOM BapuaHTe Qopmy Tapenku. Ha puc. 9 mokazana paboyas 30Ha IIEHTPO-
OC)KHO-POTAIIMOHHON YCTaHOBKH, a Ha puc. 10 mokaszaHa paborarorias ycra-

HOBKaA.

3aKpenneHus getanei
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.Ob6pabaTbiBaemble geTanm

ABpasusHbie rpanybi |

Obevaiika

Pabouyasa kamepa

Puc. 10. LleaTpoGexHO-poTarimoHHass yCTaHOBKA

OOpabaTpiBaeMbIC €Tl 3arpy’KarOTCs B pabOdyr0 KaMepy «BHABaD» M
nepeMeniarTcs BMecTe ¢ padboueit cpemoit. ChEM MeTauia OCyImEeCTBISIETCS 3a
CYET OTHOCHUTEIIBHOI'O NIEPEMEIICHUS U B3aUMOJICUCTBUS a0pa3UBHBIX TPaHYII U
JeTayiel, CMauuBaeMbIX KHUJIKOCTBIO, HEPEPHIBHO MO/IaBaeMON B pabouyo Ka-
Mepy. Takum oOpa3om, MOTyT 00pabaThHIBATLCS JAETAIU PA3IMYHOU T'€OMETPU-
yeckol (hopMbl, UMEIOIIUE JOCTATOYHYIO YKECTKOCTh, YTOOBI HE AehopMHUpO-
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BaTbCsl B TOPOUAAILHO-BUHTOBOM TOTOKE. LleHTpoOexxHo-poTarimonnas obpa-
00TKa TakKe SBIAETCS «Oe3pa3MepHON» U MO3BOJISET MOJYyYUTh BHICOKYIO WH-
TEHCHUBHOCTh OOpPaOOTKH 3a CUET OOJBIITUX CKOPOCTEH IMepeMelIeHUs] KOMIIO-
HEHTOB TOPOMIaJIbHO-BUHTOBOTO MOTOKAa. CBOOOHOE MEpPEMEIICHUE U IIUPKY-
JAIAS  JIeTajeld B IOTOKE CIOCOOCTBYET WX PaBHOMEPHOW 00paboTKe.
TexHonoruueckas KUAKOCTh 00ECIIEUMBACT yAAJIEHUE CTPYXKKH U IIJIaMa C T0-
BEPXHOCTH JETajeil M 4JacTul] pabouel cpelbl, CMauuBaeT UX, CIIOCOOCTBYET
OXJIAXKICHUIO 00padaThIBAEMBIX JIeTaJIeH.

NHTEHCHUBHOCTh IICHTPOOSKHO-POTAITMOHHON 00pabOTKH 3aBUCHT OT
CKOPOCTH BpaIlleHUSI POTOpa M MPOJOIKUTEIBHOCTH 00pabOTKH, XapaKTepu-
CTUKH W pa3MEpOB 4YacTHuIl pabodeit cpenl, 00béMa paboueii KaMephbl, MEXaHH-
YECKHMX CBOMCTB MaTepuajia 00padaThIBaeMOM ACTAIH U T. 11

KoHCTpyKIMsT CTaHKOB IS IIEHTPOOEKHO-POTAIIMOHHON 00paboTKH
TaK)Ke MO3BOJISIET MMPUMEHSATh COUETAHUS PA3IUYHBIX TBEPABIX U KHUIKUX KOM-
MTOHEHTOB, CO3/1aBasli YCIOBUS ISl TPOTEKAHUSI XUMHUECKHUX U DJIEKTPOXHUMUYE-
CKHX TPOIECCOB.

OcobeHHOCTH TICHTPOOSKHO-POTAITMOHHON O0pabOTKHM 3aKIFOYArOTCS B
BBICOKOW MHTCHCHUBHOCTH OOpaOOTKH, MOBBIIIEHHOM H3HOCE pabodeit cpeisl,
OJTHOBPEMEHHOU 00pabOTKe MapTUH JeTajei, o0paboTke meraieii HeOONbIINX
pa3MepoB, BO3MOKHOCTH JAedopMaIiiy JeTajae Manon KECTKOCTH.

Kak mnpm BuOpammoHHoW 00pabOTKe, TaKk ©W TNpH IEHTPOOEIKHO-
pPOTALIMOHHON B KauecTBE paboueil cpebl MPUMEHSIOTCS a0pa3uBHbBIC TPaHYIIbI,
KOTOpBIE OTINYAIOTCS O (hopMe, pa3Mepy U 3ePHUCTOCTH abpaszuBa BXOSIIETO
B ux cocraB. Ha puc. 11 u 12 mpeactaBieHsl mpuMephbl aOpa3uBHBIX TpaHyJI.
[Tpu 1ieHTpOOEIKHO-POTAITMOHHON 00paboTke cooTHomeHne Ag/Ap= 10 nei-
CTBYET iepBhIc 4 94 00pabOTKH.

Puc. 11. AGpa3uBHbIe TpaHyIIbl, TPOU3BOIUMEIE B Poccun
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Puc. 12. A6pasusHsle rpanyisl pupmbl ROSLER

A

1.3. CTPYITHO-ABPABMBHAS OBPABOTKA

Cnoco0 cTpyliHO-a0pa3uBHON 00paOOTKHU 3aKJIHOYAETCS B UCTIOJIb30BAHUU
addekTa ynapa dactuiy oOpadaThIBalOIIEro Marepuaia 00 oOpadaThiBaeMylo
MOBEpXHOCTh. PU3HUecKkas KapTUHA MPOIlecca aHAJOTUYHA M3HAIIUBAHUIO Ma-
TEePUAJIOB, HAXOJAIIMXCS TOJ JIEHCTBHEM MOTOKa vacTuil. [lpu 3ToMm, kKpome
ChEMa MeTaJlJla ¢ MOBEPXHOCTH, HAaOMIOJAeTCAd €€ yNPOYHEHUE U M3MEHEHUE
MUKPOT€OMETPHH, @ B TOHKUX MTOBEPXHOCTHBIX CIIOSIX BO3HUKAIOT HAIPSHKCHUS
CoKaTHsl.

[Ipu 3TOM MeTozme 0OpabOTKM MOTYT HMPHUMEHSTHCA pa3judHble padoune
MaTtepuasibl. Paboune ycTaHOBKH pa3IMYyaroTCs MO KOHCTPYKIIMH, CTETICHU aB-
ToMaru3anuu (puc. 13) u npuHIUITy pa3roHa padodeit cpeast (puc. 14).
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PazpeneHune CTpynHbIX
KaMep no cTeneHun
aBTOMaTM3aLuMn

Y

ABTOMaTHYECKME O6uTaemble | PyyHble

Puc. 13. Paznenenne cTpyiHBIX KaMep MO CTENEHU aBTOMATU3AIUN

PaszgeneHue CTPyMHbIX
Kamep no npuHumMny
pa3roHa pabouen cpegbl

HanopHble DXKEeKTOpHbIe
PaGouas cpega Hacocom Pabouas cpena
noa AaBneHueM nogaéTcs pa3roHseTcs CTPYEWN
B conno cXaToro Bosgyxa

Puc. 14. Paznenenue cTpyWHbBIX KaMep MO MPUHLUITY pa3roHa paboyeil cpe/ibl

[IpuHuMnuanbHas cxeMa CTpYWHOM OOpaOOTKM MpUBEICHA HUXKE Ha
puc. 15. Yactuupl abpa3uBHOro Marepualia MOCTYNAlT B CTPYWHBIA ammapar,
IJI€ TIOCPEACTBOM DHEPIUU CKATOr0 BO3AYyXa Pa3roHSIOTCS 10 ckopoctu 100 —
200 M/c 1 pacnbpUIAIOTCS COIIOM B Buje crpyH. [locnennsisi HanpaBisercss Ha
JeTalib 1 00pabdaThIBaeT €€, COyAapssich C MOBEPXHOCTHI0. OCHOBHBIMU TEXHO-
JIOTUYECKUMU (paKTOpaMU, BIMSIIOUIMMHU Ha pe3yJIbTaThl 00paOOTKH, SBIISIOTCS:
JABJICHUE CKATOTrO BO3/1yXa, BUJ a0pa3WBHOIO MaTepuaia U €ro 3epHHUCTOCTb,
YTOJl aTaKu CTPYH, JJIMHA CTPYH, BpeMs 00paObOTKHU.

Puc. 15. Cxema ctpyitHO-abpa3uBHOI 00pabOTKH
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Ha sddexTuBHOCTh TpoIiecca BIUSET TaKKe U KOHCTPYKIIUS CTPYHHOTO
anmnaparta. [[pon3BoIUTENBEHOCTh CTPYITHON 00paOOTKHU U Ka4yecTBO 00padoTaH-
HOM MMOBEPXHOCTH 3aBUCHUT OT BBIIIEYKA3aHHBIX (PAKTOPOB, a TAKXKE OT UCXO/I-
HOT'O COCTOSIHUSI 00pabaThiBa€MO MOBEPXHOCTH (MUKPOTEOMETPUH, MEXaHHYE-
CKHMX XapakTepUCTUK). OOpaboTKa TaKke SBIAETCA «Oe3pa3MEPHON».

OcoOeHHOCTH CTPpYHHOM 00paOOTKHU: BBHIMOJHIETCS 00paboTKa OHOMN MITH
HECKOJIBKUX 3aKpEIUIEHHBIX JIeTajnei, HeoOXOIUMOCTh MEepeMEIIeHHs CoIia
BJIOJIb JIeTau, oOpaboTKa JieTanei pa3InyHbIX pa3MepoB, HEOOXOIUMOCTh YCT-
poiicTBa Juisi cOopa ¥ BO3Bpara B CTPYUHBIN anmnapat adpa3uBHBIX YaCTHII.

CrpyiiHas 00paOoTKa CBOOOAHBIM a0pa3WBOM MTO3BOJIAT:

— YIaJISTh OKAJIMHY;

— CKPYIJIATh KPOMKH;

— YIaJIATh 3ayCEHIIbI.

[Tomo>XXUTETbHBIMU CTOPOHAMHU CTPYHHOM 0O0paOOTKU SIBJISFOTCSL BBICOKAs
WHTEHCUBHOCTh ¥ YHUBEPCATHLHOCTh. OTpUIIATEIHPHBIMUA CTOPOHAMH STOTO BUJA
00pabOTKH SBJISIFOTCS HAIMYUE ChEMa MaTepuaia U HEOOXOAUMOCTh 3aIUIIaTh
oriepaTopa oT aOpa3MBHOM MbLIH.

B aBuactpoeHun u Apyrux 0OJACTAX MAITUHOCTPOCHHS MPUMEHEHUE
CBOOOAHOTO abpa3WBa 4YacTO OrPaHUYMBACTCS HEJONMYCTUMOCTBbIO HaJIW4Us
chéMa MaTepuaia u 3pdeKTa mapKUupoBaHUs JIEMEHTOB a0pa3UBHBIX 3EPEH B
oOpabaTbeiBaeMbIii MaTepuas. Tak sBisgeTcsl a0COIIOTHO HENOMYCTUMBIM IIIap-
’KUPOBaHHE aOpa3MBHBIX YACTHII B JIETalb MACJIOCUCTEM aBUAIMOHHBIX JIBUTa-
Tesnel. B Takux ciydasx 1iesnecooOpa3HbIM CTAHOBUTCS MTPUMEHEHHE B KAYECTBE
pabouunx yactull GPyKTOBOM KOCTOUYKU UJIM MUKpoapodu (puc. 16 u 17).

& (3 ﬁ ‘

Puc. 17. CreknsiHHas 1po0b, NpuMeHseMas JUisl CTpyiiHOU 00paboTKu
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OddekT mapxKupoBaHUs MPU 3THX BHJAX OOIYBKM MHPHUCYTCTBYET, HO
3HAQUYUTENIbHO MEHBIIE, YeM IIPU 00ayBKe a0pa3uBoM. BHeapuBIIMECS YacTHUIIbI
B ATOM cilydyae He Oosblie 1 MkM. Marepuan MUKpOAPOOM B JTaHHOM CiIy4ae
JOJKEH OBbITh XMMHMYECKHU IMACCHUBEH K Marepuainy oOpalaTbIBaeMOM JI€Talu,
JOJIKHA OBITh UCKIIFOUEHA peaklusl OKUCIeHU. MUuKpoapoOb U3roTaBIMBaETCA
13 Pa3JIMYHbIX MAaTEpUAIIOB (CTalb, YyT'yH, HUKEIIb, CTEKJIO U Jp.)

3amuTUTh oreparopa oT abpa3uBHOM MbUIM, OOpa3yrolleics npu padoTe
CTPYWHOU YCTaHOBKH, ITIOMOTaeT 00s3aTeIbHOEC TPUMECHEHUE BBITS)KHOW BEHTH-
nsuud. Takke CylecTBEHHO COKPAIaeTCs KOJIMYECTBO MbLUIU TPU TPUMEHEHUN
YBJIQXKHEHHON CTPYHHON 00pabOTKM BMECTO CYXOH.

MakcumanbHO HCKIIOYaeT mooouHbie 3G (PekThl 00yBKa JIbIOM, TOKa-
3aHHas Ha puc. 18. [locne 0OayBKM Bce BHEIPUBIIMECS B MATEpUANl YACTUIIbI
JIbJIa TAOT U OCTAETCA TOJBKO YKCTasg NoBepXHOCTh. HemocTtaTkoM 3TOr0 mMeTo-
J1a SIBJISIETCS BBICOKAsi CTOMMOCTb M3TOTOBJICHUS JIbJA.

. N

cbaken negsHoOW Kpowkn

MYMNBTUNIIMKATOP

BoAa
nenﬂﬂgg KpOLUKa 0

Puc. 18. Cxema 001yBKH JIEITHON KPOIITKOH

Ha puc. 19 nokazana pydnas crpyiiHas KaMmepa Il CyXOM CTPYWMHOM
0o0ayBku. OHAKO B 3TOM KaMepe Helb3sd MPUMEHSATh a0pa3uBHBIM MaTepual.
Takast KOMIIOHOBKa CTPYWHBIX KaMmep BcTpedaercss HambOoisiee yacto. [lpu He-
3HAYUTEIbHOM MOIEPHU3ALUMU KaMepy MOJKHO CIENIaThb TMAPOCTPYMHOM, YTO
JaCT BO3MOKHOCTb MCIIOJIb30BaTh CBOOOAHBIN a0pa3uB.
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OTBepcTMA ANA PYK

Puc. 19. Pyunas ctpyiiHas kamepa

Ha puc. 20 nokazana odutaeMas CTpyitHas kKamepa JJisi CTpPYMHOM CyXOH
00JIlyBKM KpyIHOTrabapuTHbIX AeTtaneil. CylmecTBylOT Kamephbl, B KOTOPBIE IO-
MELIAIOTCS CaMOJIEThI, TJIE C HUX CBOOOAHBIM aOpa3sMBOM CHUMAIOT KpacKy
nepen nepekpammpanueM. Orneparop B TaKOM KaMepe MOJIHOCTBIO 3allUIIEH OT
BO3JICUCTBUSL CBOOOJIHOrO adpa3uBa U JAPYTUX NPUMEHSEMBIX MPU 00yBKE Ma-
TepuasioB. OH UMEET aBTOHOMHBIN JbIXaTEIbHBIN armapar.

Puc. 20. Oburaemas cTpyitHas kamepa
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Ha puc. 21, 22 u 23 ummtoctpupyeTcst OecnbulbHas cyXasi CTpyiHas 00-
pabotka. OCHOBOM JJIT ATOTO METOJia 00PaOOTKH SBIISIETCS COIJIO 0CO00M KOH-
CTpYKIIMU. B Takom comie nocjue coyaapeHusi ¢ JeTanblo padoune 4acTULbl U
MBUIb OTCACHIBAIOTCS 0OpaTHO B HaKoMUTEIh. B 3TOM ciyyae MOkHO 0Opala-
THIBaTh MIPAKTUYECKH JIFOObIE KpynHOrabapuTHbIE AeTanu. Tak Ha puc. 22 noka-
3aHa 3a4YMCTKA CBAPHOTO IIBA B CYJIOCTPOCHHH.

Puc. 22. Pyunas Ge3nbuibHas CTpyliHast oOpaboTka
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Puc. 23. Comto st 6€3nbUIbHON CTPYHHOM 00paboTKH

Ha puc. 24 u 25 nokazana aBTroMaru4eckas CTpyhHas kamepa. B takoi
KaMepe MOXHO BECTH TOJBKO CYyXyH OOJyBKY, HO T. K. KaMepa aBTOMAaTU3UPO-
BaHa U paboume coIuia mepeMenialTcst poooToM Mo MporpaMMe, TO OMAaCHOCTh
JUTs OTIepaTopa cO CTOPOHBI A0Pa3UBHOM MU OTCYTCTBYET.

Nuinec boprmk

Oeepe AocTyna €
poliory

Haepe qns
3ATPY3KA AR TaNER

Myawt ynpaenexua
poborom

Enck ynpassenna

Puc. 24. ABTomatnueckas CTpyiiHas KaMmepa
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ot

Puc. 25. Pabouast 30Ha aBTOMaTH4YECKON CTPYHHON Kamepbl

1.4. JIPOBEMETHAS] OBPABOTKA

JpobemETHast 0OpaboTKa MOX0Ka Ha JpoOEeCTpylHYIO 00pabOTKy, HO B
ATOM CJIy4yae HCIOJb3YeTCs APYrod crmocod pasroHa padoueit cpenbl. IpoOb
pasronsierca JpOOEeMETHBIMU KpbUIbYATKAMU MO/ JEHCTBHEM LIEHTPOOESKHOU
CUJIBL.

B kadectBe pabouyeil cpeapl B TaKMX yCTAaHOBKAaX MPUMEHSETCS TOJBKO
cyxast 1poOb, T. K. UCTIOJIb30BaHNE a0pa3uBHBIX MaTEPUATIOB MPUBEAET K OBICT-
pPOMY U3HOCY KPbLIbYATOK.

Bce npobemETHbIe YCTaHOBKM SIBJIAIOTCS aBTOMaThuyeckumu. Mx meneco-
00pa3HO NPUMEHSTH JJIA CHATUSA OKAJIUHBI WM CKPYTJIEHHSI OCTPBIX KPOMOK Ha
HEOOJBIINX, TPOCTON POPMBI JETANISX.

Ha puc. 26 u 27 nmoka3zansl HanOoJiee 4aCTO BCTPEUAOIIHECS KOMITOHOB-
KU JIpOOEMETHBIX YCTAHOBOK, KOTOPBIE HCIOJB3YIOTCSA JJI1 aBTOMATH3allUU
CJIECAPHBIX OIEpaIri.
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dnesatop

nogbéma gpobu

TpaHcnopTép

nogauu geranen

30Ha 06paboTKn

WHek oTBOga Apobu

TpaHcnoprtép

oTBOAA Aetanei

Puc. 26. Cxema mpoxoaHoOH 1poOeMETHOM YCTaHOBKHU
JUIS CHATHSI OKAJIMHBI U 3ayCEHIIEB

OpobemeéTbl

O6pabatbiBaemble getanu

Puc. 27. Cxema HENpoXoAHOM TpoOEeMETHOM YCTaHOBKHU
JUIS CHATHSI OKAJIMHBI U 3ayCEHIIEB

Ha puc. 28 npuBeneHa npobemMETrHas yCTaHOBKaA, MpeJIHA3HAUYCHHAs IS
00pabOTKH KpPYITHOTAO0ApUTHBIX JAceTanei. Takyr YCTaHOBKY II€IeCO00pa3HO
M3TOTABIIMBATh WJIM MOKYNAaTh NMPU HAJIUYUU OOJIBIIOrO 00beMa CIECapHBIX pa-
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00T MpH MPOU3BOJICTBE KPYIMHOTA0APUTHBIX JIETAICH U CEPUHHOM HUX HM3TOTOB-
JICHUH.

Puc. 28. JIpobeméTHast ycTaHOBKA 1711 00paOOTKH KpyIMHOTa0apUTHBIX JIeTanei

1.5. TYPBOABPA3VBHASI OBPABOTKA

Cnoco0 TypOoabpa3uBHON 00paOOTKM OCHOBAaH Ha HCIOJb30BAaHUU
TEXHUKH TICEBIOOKIDKCHHS CBHINTyYNX MaTEepPHaOB M 3aKJII0YACTCS B CO3/IaHUU
a0pa3MBHOIO KUIISIIETO (TICEBIO0XKUKEHHOT0) CJIOSl, B KOTOPBIM MOMEMIAIOT
oOpabaThIBaeMyl0 JI€Tallb, 3a7aBas, B 3aBUCUMOCTU OT €€ (h)OpMbI, pa3InyHbIE
BUABI BKeHUsA. Ha puc. 29 npeacrapiieHa NpUHIMIIKMAIbHAS cxeMa Typ0oao-
pa3uBHOI 00pabOTKHU.
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Téoauyx

KUNSALLNNA
abpasnBHbIN
crnoun

nopucras
OCHOBa

Tsoanyx

Puc. 29. Cxema Typ60abpazuBHON yCTaHOBKHU

Kunsamuii cioit abpa3uBa co3aa€rcs CIEAyIMUM o0pa3oM: B €MKOCTh
HAJTMHIPUYECKON I MPAMOYTOJIBHON (POPMBI, THOM KOTOPOM CITY>KHUT CIIELIH-
anbHas razopacnpeie/MTeNbHas peleTka, HachlalT CIIONM adpa3uBHOTO 3€pHa,
3aTeM 4epe3 paclpeaesIUTENIbHYIO PEIIETKY MOIal0T CHU3Y BBEPX MOTOK BO3AY-
xa. [Ipy yBeIM4eHUU CKOPOCTH BO3IYIIHOTO MOTOKA YACTHIbl HAYWHAIOT CO-
BEpILIATh MYJbCALMOHHBIC MEPEMEIICHUS] B BEPTUKAJILHOM U TOPU30HTAIILHOM
HaIpaBJICHUSX, WHTEHCUBHO IEPEMEUIMBASICh BCIIEJICTBHE TYpOYJIEHTHOCTU
BO3JIYIITHOTO MOTOKA. [Ipy CTONKHOBEHMHM YacTHUIbI MOJYYalOT BpalleHue, Ko-
TOPOE SIBJISETCS MPUYMHON BO3ZHUKHOBEHMS IMONEPEUYHOU CHIIBI, MEpeMeENaro-
el 3epHO MEPIEHANKYJIAPHO HAMPABICHUIO BO3AYIIHOIO MOTOKA U SIBJISIO-
1Ieics UCTOYHUKOM XaOTHYECKOrO JBHUKEHMSI YacTHI B KumsmieMm cioe. Kpu-
TUYECKAs] CKOPOCTh IICEBIOOKMKEHHUS, MPU KOTOPOM CIIOM MEepEeXOJUT BO
B3BEILIEHHOE COCTOSIHUE, SIBJIAETCS BAKHOM XapaKTEPUCTUKOW KHUIIAIIErO CIIOA.
B takoil kunsmuii cnoil abpa3uBHBIX 3¢pEH MOXXHO MOMECTUTh JAETANb JTI000H
KOH(QUTYpalluu U NpHU COYIAPEHUU 3EPEH C MOBEPXHOCTHIO JACTAIH ChEM Me-
Tajuia OyeT MPOUCXOIUTh MyTEM MUKPOPE3aHUS WM YCTAJIOCTHOIO pa3pyllie-
Hus. Masible ckopocTd 3€peH B kumsiiem cioe (mpumepHo 0,1 — 1 m/c) u manbie
CUJIBI COyJIapeHus 00YyCIaBIMBAIOT HU3KOTEMIIEPATYPHBIN XapaKTep Mpollecca,
a 0OJIBIIOE YUCIIO COYAApeHUl 3€PEH C KaXKIbIM y4aCTKOM MOBEPXHOCTH JI€Ta-
JM — TOJIy4€HHE OJTHOPOJHOTO MUKpopenbeda nmoBepxHoctr. OIHAKO MPHU HE-
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MOJIBMXKHOM JIETalIv, IOTPYKEHHOM B KUITSIIIANA CJIOM, TPOU3BOAUTEIHLHOCTH 00-
pabOTKHU BecbMa MaJia U TaKOM MPOLECC IKOHOMUYECKH HEI(PPEKTUBEH.

3HAYNTENHHOE TOBBIIMICHUE MPOU3BOJUTEILHOCTH JOCTUTACTCS MyTEM
COOOIIEHUsI JAETali BpaIaTeIIbHOTO WM KOJEeOATeIbHOTO JIBIKEHUS, IPUIEM
KoJiebaTenbHOe JBUKEHHE MeHee F(D(PEKTUBHO, T. K. €r0 CKOPOCTh OrpaHUYEHA
WHEPUUOHHBIMU cuiamu (15 — 20 m/mMun).

OcHoBHBIMU (paKTOpamMu, BIAMSIONIMMH Ha MPOU3BOAUTEILHOCTh TYpOO-
abpa3uBHON 00pPa0OTKHU, SIBJISIFOTCS CKOPOCTh BPAILICHUS JIETaIM, CKOPOCTh BO3-
AYUTHOTO TIOTOKA, BUJT M 36PHUCTOCTh a0pa3uBHOM CpeJibl, MEXaHUYECKHE CBOM-
cTBa Martepuaina aeraim. O0paboTaHHas MOBEPXHOCTh MOCIIE TYpO0aOpa3UBHOMI
00pabOTKN UMEET KpaTepooOpa3HbIii MUKpOpebed, COCTOSAIIUN U3 OOJIBIIOTO
KOJIMYECTBAa KOPOTKUX LapanuH, KOTOPhIE CO3AaI0T MAaTOBYIO MTOBEPXHOCTD.

[TockOBKY AOCTATOYHO XKECTKOTO, MMEIOUIETO ONpENeIEHHYI0 (opMmy,
MHCTpYMEHTA Npu TypOoabdpa3nBHOU 00pabOTKE HET, TO TOYHOCTh Pa3MEpPOB U
(opMBI 1eTaniell He MOKET OBITh MOBBIIIEHA HANpaBiIeHHBIM 00pa3oM. OqHako,
YUUTBHIBAsE CPABHUTEIILHO MaJIble pa3Mepbl CHUMAEMbIX CJIOEB MeTajlia, MOXKHO
MPEANOIOKUTh (M SKCIEPUMEHTHI 3TO TOJITBEPXKAAIOT), YTO CYIIECTBEHHBIX
TOYHOCTHBIX TIOTPELTHOCTEN MPHU 3TOM BUjIe 00pabOTKU HEe BO3HUKAET. Cremyer
UMETh B BUY 00s3aTEIbHOE CKPYTJIEHHE OCTPBIX KPOMOK JI€Taju Mpu TypoOo-
00pa3uBHOI 00pabOTKe, YTO B psijie CIIy4acB MOXKET paccMaTpUBAThCS Kak IO-
JIO)KUTENBbHBINA (PakTop.

OcobeHHocTH TypO0abpa3uBHON 00pPaOOTKH — BBIMOJHSIETCS 00paboTKa
OJTHOM WM HECKOJBKHX JIeTajieil, HeOOXOIMMO 3aKpEIUIITh U BpalllaTh JETalH,
00pabaThIBalOTCs AE€TAIM HEOOJNBIINX Pa3MEpPOB, HEOOXOIUMO MPEaOTBpalIaTh
yHOC B arMocdepy adpa3uBHBIX YaCTHII.

1.6. OBPABOTKA CBOBOJIHBIM ABPA3MBOM, VIIJIOTHEHHBIM
WMHEPIIMOHHBIMU CUJIAMU

Meton 06paOoTku CBOOOAHBIM a0pa3uBOM, YILUIOTHEHHBIM UHEPLIMOHHbI-
MU CHJIaMH, MPEJICTABISIET COOOM MPOIecC, B KOTOPOM 00pabOTKa MPOUCXOIUT
B pe3yJibTaTe KOHTAKTHOT'O B3aMMOJIEHCTBUS 00padaThiBaeMON MOBEPXHOCTH C
YIUIOTHEHHBIM O] AEHCTBUEM UHEPLIMOHHBIX CUJI CIIOEM CBOOOJHOTO adpa3uBa
MIPU UX OTHOCUTEIHHOM TIEPEMEIICHUU.

Ha puc. 30 nokazana cxema mpoiiecca o0OpaOOTKH jAeTaneii CBOOOIHBIM
abpa3uBOM, YINIOTHEHHBIM WHEPIIMOHHBIMH CHJIAMHU.
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Puc. 30. Cxema 06paboTku cBOOOAHBIM aOpa3uBOM
YIUTOTHEHHBIM WHEPIMOHHBIMY CHJIAMH

Kak moka3zaHo Ha pucCyHKe, CBOOOJHBIN a0pa3uB YIUIOTHSAETCA BO Bpa-
njaroreMcs 6apadane. [log neiicTBUEM MHEPLIMOHHBIX CHJI a0pa3uBHAs CYCIICH-
3Usl IPWKUMAETCsl K BHYTPEHHEH MOBEPXHOCTU OapabaHa, © 00pa3yeT KOJIblLIo,
KOTOpPO€ B YCTAHOBUBULIEMCS PEXHMME OyJIeT CMHXPOHHO BpallaTbCs BMECTE C
OapabanoM. Takoe KONBIIO cOXpaHseT (pOopMy MpU BpalEHUU, a CTEIECHb YII-
JIOTHEHUS 4YacTUI] OyJEeT ONpeeisThCsl YIJIOBOM CKOPOCTBIO BpallleHUs Oapa-
O0ana. Ilpu »TOM MEX3EPEHHOE MPOCTPAHCTBO B YIUIOTHEHHOM aOpa3sMBHOM
KOJIbLIe OyZIET 3al0JIHEHO KUIKOCTHIO CYCIICH3UU.

[TockonbKy TBEp/IbIE YACTHUIIHI YITIOTHEHHOTO Bpallarolerocs cios adpa-
3UBa 00/1a7al0T KHHETUYECKON ASHEpPruei, To Npu BBEICHUHU B 3TOT CJIOW JeTa-
M, €€ MOBEPXHOCTh OYAET HCIBITHIBATh JIWHAMHYECKOE BO3JCHCTBHUE MACChI
aOpa3uBHbBIX Yactull. [Ipu ynape o mOBEpXHOCTh M CKOJIbKEHUH 1O HeW aldpa-
3UBHBIE YaCTHUIbI OyJyT CHUMAaTh MEJbYallIne YaCTULIBl METAJJIa U MPOU3BO-
IUTh 00paboTKy mnoBepxHOCTU. Ecnu geranb ¢ HapyKHOH IOBEPXHOCTHIO
BpAIllICHUs, TO JyIsl o0ecredeHrs] HOpMaJIbHOM 00pabOTKH BCEM MOBEPXHOCTH,
JeTalii HE00XO0AMMO COOOIIATh BpallleHUE BOKPYT COOCTBEHHOM OCH.

Y1noTHEHHBIM a0pa3uBHBIA CIOKW 00JAAAeT ONMPEACIEHHOW YIPYroCThbIO
(MOJATIAMBOCTHIO) U MIOTHO OOJIEraeT MOBEPXHOCTh, OTPYKEHHOW B HEro Je-
Talli, TOYHO Konupys dhopmy e€ npodusis. IIpu 3Tom obecrieunBaeTcs MpaKkTU-
YECKH OJHOPOJHOE JAaBJICHUE HA BCE YYACTKU NPO(PUIBHOW MOBEPXHOCTH U
MIPOUCXOIUT UX OJHOBpeMeHHas 00paborka. IIpu 0OpaboTKe BHYTPEHHUX MO-
BEPXHOCTEH BpAILIEHHS], 0KAa3aJO0Ch BO3MOXXHBIM MPOU3BOJIUTH (HOPMUPOBAHUE
YIUIOTHEHHOTO a0pa3vBHOTO CJI0S BHYTPH MOJOCTH JETaJIH.
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Becbma mepCneKTUBHBIM SIBISIETCST pPEIIeHne MpoOJieMbl 1T 00paboTKu
KaK BHYTPEHHHUX, TaK M HAPYKHBIX IMOBEPXHOCTEH JeTajeil OJHOBPEMEHHO.
CnoxHonpoduJIbHbIE TTOBEPXHOCTU IIJIOCKUX JeTajeld MOryT 00pabaThIBaThCS
JaHHBIM METOJIOM, €CJIM HaIpPaBUTh CYCIEH3HUIO C YIJIOTHEHHBIM CJIOEM CBO-
0o011HOrO abpa3rBa Ha 0OPadATHIBAEMYIO TTOBEPXHOCTb.

JlaHHBI METOJT 00EeCTIEYnBAET OPraHUUYECKOE COUeTaHue mpoiiecca odpa-
OOTKM, CMa3KH U OXJIAKJIEHUS, OCYIIECTBISIONINXCS OJHOBPEMEHHO U HEpas-
pBIBHO. TexHOJOrnYecKas KUIKOCTh HaXOAUTCS B 30HE 00pabOTKH IMOJ MOCTO-
SHHBIM LIEHTPOOEKHBIM JaBJIECHUEM, UTO OOecreunBaeT 3(PPEeKTUBHOE MPOHUK-
HOBEHHE €€ BO BCE MHUKPONOPHI M MHUKPOTPEHIMHBI B TOBEPXHOCTAX
oOpabaTbhiBaeMbIX jeTajied. Bo3MOXHOCTh IUPKYISIUU TEXHOJIOTHYECKOM
KUIKOCTU oOecrieunBaeT 3P(EKTUBHBIN OTBOJI TEIJIa U JIETAeT MpoLecc oopa-
OOTKHM HU3KOTEMIIEPaTypPHBIM.

Meton obGecnieunBaeT BO3MOKHOCTh PErYJIMPOBaHUS B OOJIBIIUX TIpeJie-
Jax mnpoiecca abpa3uBHOIO BO3JICUCTBUS Ha 00padaThIBAEMYI0 MOBEPXHOCTH 3a
CUYET U3MEHEHHUSI PEKUMOB 00paOOTKH.

[To cBOMM Ka4eCTBEHHBIM XapaKTEPUCTHKAM METOJ] OTHOCUTCA K TOHKHUM
«Oe3pazmMepHbIM» MeToAaM (GUHMIITHOM 00pabOTKM JeTaned, a Haubosee
3 PeKTUBHOE MPUMEHEHUE HAXOAUT MPU OKOHYATEIHHON 00pabOTKEe CIIOXKHO-
NPOPUIBHBIX TOBEPXHOCTEN JeTaen.

OCHOBHBIMU TE€XHOJIOTHYECKUMU (haKTOpAMH, BIUSIONIMMHU Ha pe3yibTa-
THI TIpoliecca 00pabOTKH, SIBJISIETCSI CKOPOCTh BPAILlEHUs CUCTEMbI M KOHTEHHE-
pa, MPOJOJDKUTEIBHOCT 0OPA00TKU, 3€pPHUCTOCTh adpa3vBa U HAJIWYUE JIOTOJ-
HUTEIBHBIX OCHUJUTUPYIOIINUX ABMKCHHUM JIETaNIH.

OcobenHoctr 00pabOTKHU CBOOOIHBIM a0pa3MBHOM, YIIJIOTHEHHBIM WHEP-
IIMOHHBIMHU CHUJIaMU: 00pabOTKa OJTHOM WJIM HECKOJIBKHMX JIeTajie, HE0OXOIu-
MOCTb 3aKpEIUICHUS U BpallleHUs JeTair, oOpadoTka B OCHOBHOM Tell Bpallle-
HUs, Majas HWHTEHCHUBHOCTh OOpaOOTKH, HEOOXOAUMOCTh Te€pMETH3alUU
YCTpOWCTBA, 00pabOTKa AeTajield HEOOIbIINX Pa3MEPOB.

1.7. TEPMOMMIIYJLCHOE CHATUE 3AYCEHIIEB

[lepBble cBeACHHS O TEPMOIHEPTETHUECKOM METOJIE CHATHUS 3ayCCHIICB
nossBUMCh B 1980 r. CymiHOCTB mporecca 3aKI04aeTcss B TOM, YTO MOJJIeXKa-
e oopaboTKe JeTand MOMENIAI0TCS B TE€PMETHYHO 3aKpPHIBAEMYIO Kamepy,
Ky/la MoJaéTcsi CMEeCh KUCIIOpO/a U MPUPOJHOIO ra3a MM CMECh IPYTUX Mpo-
IYKTOB TOPEHHUS, TAKMX KaK KHCIOPO U Boopo U T. 1. [logaBaemas B kamepy
CMECh BOCILJIAMEHSIETCS U MPOUCXOIUT IK30TEPMUUYECKAs PEaKIus ¢ TeMIiepa-
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typoi B kamepe 350 — 400 °C. IlpuammunuanpHas cxema padOThl TaKOW ycTa-
HOBKHM MOKa3aHa Ha puc. 31.

OOpabatpiBacMast
HeTajb Ty

PaGouas kamepa

s =

Puc. 31. IlpunnunuanbHas cxeMa padoThl yCTAHOBKHU IS
TEPMOUMITYJILCHOTO YAAJICHUS 3ayCEHIIEB

BrigenuBiiascs mpy 3TOM TEIIOBas YHEPTUs BOCHIPUHUMAETCS CTEHKAMHU
KaMephbl, TOBEPXHOCTSIMU JETAIM U KpOMKaMu ¢ 3ayceHnamu. [Ipouecc cropa-
HUS 3ayCEHIIEB, KOTOpPbIE, 00JIafas MaJloil Maccol, CroparoT B U30BITKE KUCIIO-
poza, rokaszaH Ha puc. 32. B kauecTBe npumepa Ha puc. 33 MokKa3aHa cxemMa H
BHEIIHUM BUJ] COBPEMEHHOW TEPMOUMITYJILCHOW YCTAHOBKH.

Puc. 32. ®a3wl nporecca TepMOUMITYIHCHOM 00pabOTKH:
1 — 3anonHeHKe paboydeil KaMephl Ta30BOM CMECHIO;
2 — BOCIJTAMEHEHHUE Ia30BOM CMECH; 3 — CTOpPAaHHE 3ayCECHIIEB;
4 — obropanue oCTpoi KPOMKH; 5 — OKOHYaAHUE TEPMOUMITYJIbCHOU 00pabOTKH
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ra3 KHCJIOpPOJ

Puc. 33. Cxema u BHEIHUN BUJ COBPEMEHHON TEPMOUMITYJIbCHON YCTaHOBKHU

Ha HekoTophIX AeTalisax, HAaIpUMEpP KOHTPOBKA TYPOUMHHBIX JIOMATOK MPU
MCCIIEIOBAaHUU TTOBEPXHOCTHOTO CJI0SI B 30HE TEPMOIHEPTETUYECKOTO YAAICHUS
3ayCEHIIeB, OOHapyKeHa W3MeHEHHas 30Ha riyounoit 0,15 mm. Ha npyrux
JETaIsX B 30HE MNPUTYIJIEHHBIX KPOMOK IOCJIE€ CHSTHUS 3ayCEHIIEB TEPMOSHEP-
reTUYECKUM METOJ0M HaOIt0JaeTcsa MeCTHas 3akaika Meraia. [loutu Bce ne-
TaJu MOKPBIBAIOTCA OyphIMU NSATHAMU B BUJI€ OKAJIMHBI, KOMOTHU Ta30B U OCEB-
IIUX MMapOB CrOPAaEMBbIX I'a30B.

JleTanu U3 TUTAHOBBIX CIUIABOB HE 00pa0ATHIBAIOTCS, T. K. Y HUX CTOPAIOT
HE TOJIBKO 3ayCEHIIbI, HO U OIUIABJISIIOTCA KPOMKH.

Ha Bcex npeanpusiTUsAX, UMEIOIIMX TEPMOIHEPTreTUYECKHE YCTAHOBKH,
MMEIOTCSl CHElMalIbHbIE TAIbBAHUYECKUE JIMHUM, T/€ ACTAIA OCBETJISIOTCS B
pacTBOpax KUCJIOT, MIEJI0UYEH U MPOMBIBAIOTCA TEIION U XOJI0JHOM BOJION.

[TonoXUTETbHBIM MOMEHTOM JAaHHOTO METOJIa SIBJISIETCA €ro BBICOKas
MIPOU3BOUTEIBHOCTb, OTCYTCTBUE CIEHHAIBHOM OCHACTKM U HMHCTPYMEHTA,
BO3MOKHOCTh 00pa0OTKu JeTajneil mo00i cioxHoi ¢popmbl. OTpHLIaTEIbHBIM
MOMEHTOM SIBJIIETCSl HAJIMYUE CHEUUATBHOTO TaJIbBAHUYECKOIO y4yacTKa s
OCBETIJICHHS JECTAJEH.

[lenecooOpa3HO MPUMEHSTH ATOT METOJ aBTOMAaTHU3allMu CHATHUS 3ayCEH-
LIEB NPU KPYMHOCEPUMHOM M MACCOBOM IMPOU3BOJICTBE WIHM MpHU OOJIBIION HO-
MEHKJIaType JIeTajgel U3roTOBISIEMbIX U3 OJTHOTO M TOrO K€ MaTepuala, Wid U3
MaTepuasoB ¢ OJU3KUMH PU3NUYECKUMU XapAKTEPUCTUKAMH.
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1.8. OKCTPY3MOHHOE IIJIN®OBAHUE

[lepBble cBeleHNs 00 3KCTPY3MOHHOM METOJIE CHSTHUS 3ayCEHIIEB MOSBU-
muchk B 1960 1., a 10 3TOro BpeMEHU NMPUMEHSIIUCHh UCKIIOYUTEIIBHO TBEPBIE
aOpasuBHble Marepuainsl. B 1961 r. B CILIA nosBunuck nepsbie ruapoadpas3u-
Bbl B BUJIE AMYJIbCUI U B BUJE aOpa3suBHOW macThl. HempepbhlBHO Mpo0IKaB-
IIMECS UCCIEeI0BATEIbCKUE padOThI A OTPOMHOE KOJMYECTBO CaMbIX Pa3HO-
00pa3HbIX COCTABOB, B HACTOSIEE BpeMs TUApoadpa3vBhbl CTaIM CAMBIM pac-
MIPOCTPAHEHHBIM MOJIUPYIOIIUM MaTEPUATIOM.

AOpa3uBHbIE Macchl (HAcThl) HAIUIA MIPUMEHEHUE W MOJYyYHIIA Paclpo-
CTpaHEHUE B HOBOM CIIOCO0€ (PMHHUIITHON 00paOOTKH, 3aKJIFOUAIOIIEMCS B TIepe-
MIPECCOBAHMU a0pa3MBHOM NMACThl B Pa3HbIX HAPABJICHUSX BIOJIb BHYTPEHHHUX
1 HapyXHbIX 00pa0daThIBAEMbIX MOBEPXHOCTEM M TpaHEl. ITOT CIOCOO MOTy-
g1 HecKoJIbKO Ha3zBaHuii B @OPI" u B CHIA: )XnakocTHOE XOHMHTOBAHUE 10T
napiienneM (Extruder-Honen), npoiiecc 06pabOTKM AMHAMHYECKUM OOTEKaHU-
eM abpazuBHO# mactel (Dyrafflow-Process), nponecc abpa3zuBHoit otnenku. Ha
puc. 34 moka3zaHa NpUHIMIHUAIbHAS CXE€Ma 3KCTPY3MOHHOW OOpabOTKU U MpH-
Mep COBPEMEHHOM €€ pealin3aluu.

JeTAbL

adpasnpHasn [

_ & |+ macTa
ﬂopu'sllelﬂ-i £

macra

Puc. 34. Cxema sKkcTpy3uOHHOM 00paOOTKHU U COBpEMEHHas €€ peanu3alius

OPGDEKTUBHOCTL AITOTO CHOCO0a 3aBUCUT OT (DU3UKO-MEXAHUYECKUX
CBOMCTB IMacThl M 3€PHUCTOCTH abpa3mBa, OT BSA3KOCTH aOpa3WBHOM MACTHI, a
TaK)K€ OT TEXHHMYECKUX XapaKTEPHUCTHUK OOOpyAOBaHUSA M pabOYMX BCIIOMOTa-
TEJIbHBIX MTPUCIIOCOOICHUH.
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VYKa3aHHBIM METOJ NPUMEHSETCS IS IUPOKON HOMEHKIATYPHI JAETaleH,
HayuHas C OY€Hb CJIOKHBIX, Il KOTOPBIX 3((HEKTUBHOE NUTHM(POBAHUE PYTUMU
METOJaMH TIOYTH HEBO3MOKHO, M KOHYAs JI€TaJsIMA MacCOBOI'O ITPOU3BOJICTBA,
KOTOpPbIE€ JOJDKHBI OBITh 00paOOTaHbl IPU OYEHH BHICOKOW MPOU3BOAUTEIBHO-
CTU B Ipejenax XKECTKUX AOMycKoB. IIpu 3ToM gocturaercs mepoxoBaTOCTh
noBepxHoctu Ra = 0,16...0,08 u Tounocts 00padoTku + 0,005 mm. Ha puc. 35

MIPUBEJICHBI IPUMEPHI AeTanei, 00padOTaHHBIX METOJOM IKCTPY3MOHHON 00pa-
0O0TKHU.

o ITocne

Puc. 35. Ilpumepsl netaneit 00pabOTaHHBIX METOAOM IKCTPY3MOHHOM 00paboTKH
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2. QJIEKTPOXUMUNYECKWE U COBMEIIEHHBIE
METOJIBI CHATUA 3AYCEHEIL U CKPYTVIEHUS OCTPHIX
KPOMOK JIETAJIEN

2.1. QJIEKTPOXUMUNYECKUE METO/IbI

OcCHOBOH yCHENIHOrO0 NMPUMEHEHUS METO/AA 3JEKTPOXUMHUYECKOH o0pa-
OOTKHM JUIsl MEXaHU3AlMKU TPYAOEMKHUX ONepaluil Mo yJaJeHUIO 3ayCEHLIEB U
CKPYTJIEHUIO OCTPBIX KPOMOK SIBJIIETCSI 0CO00€ CBOMCTBO aHOJHOT'O pacTBOpeE-
HUSI METAJJIOB, MO3BOJIAIONIEE MPOU3BOANTH 00OpPaOOTKY Ha TapaHTHPOBAHHOM
MEHSIOIIEMCS 3a30pe 0e3 M3HOCA MHCTPYMEHTa (KaToja) C JIOKaJIbHOM MOBBI-
HIEHHON CKOPOCThIO pacCTBOPEHHUS HanOOJIee BHICTYNAIOIIUX yYaCTKOB IOBEPX-
HOCTEH Y KOHLUEHTPAIUEN CUJIOBBIX JIMHUM JICKTPUYECKOIrO MOJISI HA 3a0CTPEH-
HBIX YYaCTKaxX, IPUBOJSIIEE K 3aKPYIJICHUIO OCTPBIX KPOMOK.

IIporecc 37€KTPOXUMHUYECKON OOPaOOTKHU MO MPOU3BOAUTEIBHOCTH OIl-
penensieTcsl 3aKOHaMU JIEKTPUUECKOTO pACTBOPEHHSI.

1. KonmnyecTBO pacTBOpsieMOro Ha aHOAE Marepuaja MpOoInopIUOHATBHO
MPOIYIIEHHOMY Y€pe3 pacTBOP AJIEKTPOIUTA KOJIUUECTBY JIECKTPUUECTBA.

2. Ilpu nponyCKaHUM OJJMHAKOBOTO KOJUYECTBA JEKTPUUYECTBA, KOJINYE-
CTBO PAacCTBOPEHHOTO MaTepuajia MpOMOPLMOHAILHO XUMHUYECKOMY (3JIEKTpO-
XUMHUYECKOMY) KBUBAJIEHTY Cy .

3aKOH aHOJHOT'O PACTBOPEHUS MOXKET OBITh 3allMCaH B CIEAYIOIIEM BU/IE:

O=n-Cy-J-t,

rae O — oflee KOMHIECTBO PACTBOPEHHOTO MATEPHANA, T HIIL MM°; T — KO3(®-
(¢uuueHT BbIxoJa 1no Toky; Cj — 3JIeKTpUUECKU SKBUBAJICHT 00pabdaThIBaeMo-
ro Marepuana; J — cuia NpoTEeKaroIIEero yepe3 oopadaTbiBaéMblid y4aCTOK TOKA,
A; t— Bpems IpOTEeKaHUs TOKA, MUH.

OnekTpuueckuil 3KBUBaJIEHT Cj — 3TO BEJIMYMHA PACTBOPEHHOrO MaTe-

pHana B rpaMMax HIM MM IpH IPONYCKAaHMHM | A 3IEKTPHYECTBA B TCUCHHE

3
Tr MM

OMPEICTICHHOTO MPOMEXYTKa BPEMEHHU, 3ajaeTcsi B —— win ——— . Hau-
A yac A MHUH

0oJiee yIo0OHOM SISl JadbHEUIIMX TEXHOJOTMYECKUX PACUETOB SIBJISICTCS BEJIH-
3

YHHA 00BEMHOTO QJICKTPHUICCKOI'O SKBUBAJICHTA B A— , T. K. C ee IIOMOIIBIO,
MUWH

HCIIOJIB3YA BCIIMYHMHY IIJIOTHOCTH TOKaA ] , paBHYIO BCIIMYMHC CHUJIBI TOKA, OTHC-
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. . A .
CeHHOU K enuuuile miomamu (j = J/S), —, HaXOJAT JMHEHHYIO CKOPOCTh
MM

AHOJTHOT'O PACTBOPECHMUSI.
Usxo =M Cy -j, MM/MHH.

CpenHss mI0THOCTh TOKA j, KOTOpas OINpenessieTcs Mo o0IemMy MmpoTe-
KalollleMy TOKY M OOl JEMCTBYIONICH IJIONMIaAN, HE XapaKTepU3yeT JIOKalb-
HYI0 CKOPOCTh PAacTBOPEHHMS BBICTYNAIOIIMX YacTed (3ayceHues). M3 mapa-
METPOB MPOLECCa ONPEACISIIOT MECTHYI0 (JIOKAIbHYIO) IJIOTHOCTh TOKa IO
bopmyiie:

U A

ji: s 7
p-a MM

rne U — ycranaBnuBaeMoe pabouee HampspkeHHe, BT; p — yaenbHOe compo-
TUBJICHUE AJIEKTpoauTa, OM/MM; a — MECTHBINA pabo4uii 3a30p, MM.

[lo maHHO¥W TUIOTHOCTHM TOKA PACcCUMTHIBACTCS CKOPOCTh aHOJHOTO pac-
TBOPEHUSI ¥ TIPU TIOJIBU’KHOM DJIEKTpoie (KaTo/e) — CKOPOCTh €ro JABUKCHHUS,
T. €. CKOPOCTb paboueil mojaum.

[Tpu cHATUM 3ayCEHIIEB U CKPYTICHUU OCTPHIX KPOMOK ITPOIIECC AIEKTPO-
XUMHUYECKOM 00paOOTKHU MPOTEKAET IPU HETIOJBUKHOM JJIEKTPOJIC Ha YCTaHOB-
JICHHOM Ha4YaJIbHOM 3a30p€ d, KOTOPBIN YBEIMYMBACTCS 0 MAKCUMAJIBHOTO B
KOHIIE 00pabOTKH. ITO CYIIECTBEHHO 3aTPY/IHSIET TEOPETUIECKYIO OIICHKY CKO-
pPOCTU PACTBOPEHUS MMOBEPXHOCTH U BpeMsi 00pabOTKH, KOTOPOE, KaK MPaBuio,
OTIPEICINIAETCS SKCIIEPUMEHTAIBHO.

JlJis HempephIBHOTO MPOTEKaHUs MpoIlecca akKTUBHOTO PACTBOPEHHS Ma-
Tepuaja Ha MOBEPXHOCTH U MCKJIIOYEHUS MMACCUBAIIMU TIPH MOJHOM MpeKpalie-
HUU TIpollecca HEOOXOIUMO HYepe3 MEKIIEKTPOJIHBIN MPOMEXYTOK MpOKAYH-
BaTh DJICKTPOJIUT MO/ JIaBJIIEHUEM C OMPEEICHHON HOMUHAIBLHOM CKOPOCTHIO
IUist o0ecreueHns mpoliecca pacnaccuBalud o0padaThiBa€MO OBEPXHOCTU U
YHOCA THJIPOOKHUCEN 00pabdaThIBa€MbIX MaTEpHATIOB U OOpa3yrOLIUXCS Ta30B
(BoAOpOJa ¥ KUCIOPOa).

[Inak, obpazyromuiica npu X0, npeAcTaBiIseT cOOOM COETUHEHUS B
Bujie Tuapookuceit Me(OH)y pa3nMuHbIX METaIOB, BXOASIIUX B COCTaB 00pa-
0aThIBa€MbIX MAaTE€pPUAIOB, KOTOPHIE HEPACTBOPUMBI B BOJIC U BBINAIAIOT B BUJIC
ocasika. TeopeTH4eckn COCTaB JIEKTPOIUTA HE MEHSAETCS, MPOUCXOAUT TOJIBKO
AJIEKTPOJIN3 BOBI C BBIICIEHUEM BOAOPOJIa U KUcIopoaa. Tak Kak Bo1opoj 00-
pa3yeT B3pPHIBOOIIACHYIO CMECh MPHU OMPEAEICHHBIX KOHIIEHTPAIHIX, TO HE00-
XOJIMMO 3HaTh €T0 KOJUYECTBEHHOE BBIICIICHUE MPU MPOBEICHUN KOHKPETHBIX
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orepanuil ¢ IPUMEHEHUEM TpoIlecca IEKTPOXUMUIECKo 00paboTku. Pacuer
BBITIOJIHAETCS IO hopMYyJIe:

Vo=Cy-J-t, 1/Mmun,

rae Vy — o0beM BBIJEISAEMOro BOJOpoJa B juTpax npu temmneparype 0 °C;
Cy — DIEKTPOXMMHUYECKUN SKBHUBaJeHT Bojopoaa, Cy= 0,007 /A mun); J —
MPOTEKAIOLIUN TOK, A; ¢ — BpeMsi 0OpabOTKU, MUH.

OOBeM BBIZICISAIONIECTOCS BOAOPOA IIPH PeaIbHOM TeMIiepaType 3JeKTpo-
nuta (¢ °C) Haxo AT 1o popMmysie:

V,= V0273—+t, JI/MHH.
273

CoenuHeHne BOJIOPOJa C BO3IYXOM IPH OMPEICICHHBIX KOHIICHTPAIHIX
B3PBIBOONIACHO M, B 3aBUCUMOCTH OT BO3MOKHOCTH €0 HAKOIJICHUS B OTpaHU-
YEHHBIX MPOCTPAHCTBAX, HEOOXOAMMO IPUMEHSATH OTCOCHYIO BEHTHJISAIUIO JOC-
TaTOYHOW MOIMHOCTH. OOpabaThIBAGMOCTh pPa3HBIX MaTEPHATIOB 3aBUCHUT OT
AIEKTPOXUMHYECKUX SKBUBAJICHTOB BXOISAIINX B X COCTaB 3JIEMEHTOB.

Tabnmuunbple 3HAYCHHUS SJEKTPUUSCKUX SKBUBAICHTOB JJIEMEHTOB ITPUBO-
JSTCS B CIIPABOYHBIX TTOCOOUSX, M TI0 HUM PAaCCUUTHIBAIOTCS CYMMAapHBIE SKBHU-
BaJICHTHI CIUIaBOB. B Tabin. 1 mpuBOAATCS OpPHEHTHUPOBOYHBIC 3HAUCHUS JIICK-
TPOXMMHUYECKNX SKBHBAJICHTOB HEKOTOPHIX KJIACCOB OOpadaThIBaeMbIX MaTe-

pHUAJIOB.

Tabmuna 1

. . MM
OO0pabaTbIBaeMblil MaTepHa Becosot, OObemHBI,
A dac A mun

[ITamnoBele cTanu 0,8 -1 1,67 -2,08
MapraHIi0BUCTBIE CTAIIH 0,6 -0,7 1,34 - 1,50
JKapornpouHsie CIiiaBbl 0,7—-1 1,5-2,08
CruiaBbeI TUTaHa 0,5-0,6 1,67 1,83
TBepable CIUIaBbl 0,5-0,7 0,50 - 0,67

YcTpolcTBO JIsi MeXaHU3allMy CHATHS 3ayCEHEIl U CKPYIJICHUSI OCTPBIX
KpPOMOK C MpuUMeHeHueM mporecca IXO mpeacTaBiser coOOl CreualbHYIO
YCTaHOBKY, BKJIIOYAIOLIYIO CIEAYIOIIHNE 3JIEMEHTHI:

— pabouee MpUCIOCOOIEHUE ISl YCTAHOBKM KOHKPETHOM JeTanu ¢ obec-
MEUYCHHEM PabOUYMX HAYaJIbHBIX 3a30POB MEXKIY KaTOJIOM IPHUCIOCOOJIEHUS U
ydacTKaMu 00pabaThIBa€MbIX MOBEPXHOCTEH, MOJIBOJIOM DJICKTPOJIUTA C TEpME-
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TU3allMel TMOBEPXHOCTEH, H30JLMEN HeoOpadaThIBaeMbIX IMOBEPXHOCTEN C
MMOACOEAMHEHHEM MAHYCOBOT'0O U TIFOCOBOTO MPOBOJIOB;

— YCTPOMCTBO JJIsl MPOKAYKH MOJT AABJICHUEM U cOOpa ANEKTPOJINTA;

— UCTOYHHMK TEXHOJIOTMYECKOI'O IMOCTOSIHHOIO TOKa, 00eCHeurBarOIIni
perymupoBanue HanpsbkeHus 10 — 30 B u cuiy Toka B 3aBUCHMOCTH OT IUIONIA-
JI1 KOHTaKTa ¥ MOIIHOCTH TOKa, KOJIMYECTBA OJJHOBPEMEHHO 00padaThiBaeMbIX
JIeTaleu U T. 1.;

— BBITSDKHOE BEHTUJISIIUOHHOE YCTPOMCTBO.

B kauecTBe 3JIEKTPONUTOB HpH OOpPaOOTKE MPUMEHSIOT PACTBOPHI HEH-
TpajbHbIX cosier KoHueHTparuen 10 — 20 %. Yame Bcero ncnoap3yeTcs dJeK-
TPOJIUT Ha OCHOBE moBapeHHOM coiu NaCl, a30THOKHUCIIOro KaJlusi U HaTpusl
KNOs; ¢ aktuBusupyromumu NaF u anTukoppo3noHHbsiMu 1o0aBkamu NaNQO,.

VYnensHoe comnpotuBieHue pactBopa NaCl cocTaBiser BeEIUYUHY
60 OM - Mm, 15 %-ro pactBopa KNO;3; — 100 Om - mm.

2.2. IIPUMEPEI ITPAKTUYECKOTO ITPUMEHEHUI METOJIA
BJIEKTPOXMMUYECKOM OBPABOTKY JIJ1 CHATUA
SAYCEHEI 11 CKPVIVIEHINA OCTPBIX KPOMOR
HA [TIOBEPXHOCTSX JETAJIEN MAIITTH

Haunbonee >Q¢GeKTUBHBIM SIBIISIETCSI NPUMEHEHUE AJIEKTPOXUMHUYECKOTO
MeToj1a JIsi 0OpaOOTKU BHYTPEHHHUX IOJIOCTEN U TPYAHOJOCTYIHBIX MECT pa3-
JUYHBIX JIeTajell, HalpuMep Ha MEePECeUCHUH OTBEPCTHM, Ie APYrue METOJbI
WM HEMIPUMEHUMBI, WM UX TIPUMEHEHHUE CBSA3aHO C MOBBIIMICHHON TPYI0EMKO-
CThIO 0€3 rapaHTUH KauecTBa.

Ha puc. 36 npuBeaeHa cxema yJajaeHus 3ayCeHlla B JIIOOOM, B TOM YHCIIE,
TPYIHOAOCTYITHOM MecTe. OKOJ0 mpero-
JaraeMoro Mecra YyJajJeHus marepuana
(3ayceHel] WM OCTpasi KpoMKa) pacriona-
raeTcsi M30JUPOBAHHBIN C MOMOIIBIO H30-
JISILUOHHBIX MOKPBITUM 5 Katoj 3 HEeo0XOo-
IUMON  (OpMBI, COCTaBISIOIICH dYepe3
pabouuii 3a30p, 3aMOJIHEHHBIN MPOTEKAIO-

1 UIIUM D3JEKTPOJIUTOM, C 00OpadaThIiBaeMoil

J€TaJblO0, SBIIAIONIYIOCS aHOAOM, SJIEKTPH-

Puc. 36. [IpnHumnuansHas cxema  YECKYIO SUEHKY CO CBOMMHU HAa4aJlbHBIMU U
y/laJIeHHs 3ayCeHIa yCTaHABIIMBAIOUIMMUCA B TIpoliecce 00pa-




36

00Tku mapameTpaMu. [lpu HaMMYMU KPYMHBIX 3ayCeHEI] HayalbHBIA 3a30p d
JOJHKEH TapaHTUPOBATh OTCYTCTBUE KAacaHUsS KaToAa U aHO/a, KOTOPOE MOXKET
BBI3BATh MTOBPEKICHUE KaTO/A.

VYBenuueHue pabouero 3a30pa U yMEHbIIIEHUE TUIOTHOCTU TOKa B TIPOIIEC-
ce 00pabOTKH MOXKET TMOBJIHATh, B 3aBUCUMOCTH OT 00pabaThiBaeéMOro marte-
puaia, Ha Ka4eCTBO 3aKPYTJIAEMbIX MOBEPXHOCTEH. B OTHeNbHBIX ciydasx Mo-
KET OBITh MPEAYCMOTPEHA KOPPEKTUPOBKA pabouero 3a3opa A0 ONTUMAILHOTO
3a CHET JO3UPOBAHHOTO MEPEMEIICHHS KaTo/la B KOHIIE 00pabOTKHU.

Ha pwuc. 37 npuBeneHa cxema CKpYTJIICHHS

e OCTPBIX KPOMOK TEpPECEKaIOIUXCs OTBEPCTUH B

1 TPYAHOJIOCTYITHOM MeECTe. DJIEeKTpoA 1, BHITOTHEH-
HBI B BUJEC TPYOKH C 3aBaliblIOBAHHBIM KOHIIOM,
MOKPBITHIM H30JIIIIUOHHBIM COCTaBOM, BBOJUTCSI B
OJTHO U3 MEPEKPEHINBAIONIUXCSI OTBEPCTUH C KOOP-
JUHUPOBAHHBIM TIOJIO)KEHHEM OTOJICHHOM YacTtu 2

}l

NN

2 ANeKTpoJia (Karoja), OOECIEUUBAIOIIMM TMOTOK
7/ ANEKTPOJIUTA U DIECKTPOXUMHUYECKOE PACTBOPECHUE
=ne KPOMOK TiepecekaeMoro orBepctus. [lomnora obpa-

o B P e e 1

OOTKH OCTPBIX KPOMOK PETYJIUPYETCS TOJIBKO Bpe-
MEHEM MPOTEKAHUS IEKTPUUECKOTO TOKA.

Ha puc. 38 npuBenena cxema CHATHS 3ayce-
Puc. 37. Cxema HEIl U CKPYTJIEHUSI OCTPBIX KPOMOK OJIHOBPEMEHHO

00pabOTKH KPOMOK JIBYX HECKOJIbKMX OTBEPCTUHU MEPECEKAIOIUXCS C OCHOB-
MEPEKPEIINBAIOIINXCA

HBIM MAarucTpajbHbIM OTBepcTHeM. W3ommpoBan-

OTBEPCTUI o
HBII AJIEKTPOJI B MecTax 00pabOTKH OCBOOOXKIEH OT
HU30JLIOUOHHOI'O IIOKPBITH .
DIEKTPOJI C M30IISIIHU- b
OHHBIM ITOKPBITHEM NI 3aruynika 3

\
\

l T
=)

Jeranp

N

1
Ilogada syexkTpoauTa

(+) &—

v/

Puc. 38. Cxema cHATHS 3ayCEHEL U CKPYTIICHUS OCTPBIX KPOMOK



37

3aKpyriaeHue OCTPhIX KPOMOK MPOU3BOAUTCS MPH CIETYIOIIEM PEKUME:

— pabouee HaNPSHKEHUE U=10B;

— pabouuii Tok J=20...25 A;

— DJICKTPOIUT 10—11 % p-p NaNOs ;
— Bpemsi 00pabOTKH 1 -1,5 mun.

OO0paboTKa MOBEPXHOCTEN B 3aKPBITHIX IMOJOCTIX JETAJICH Yalle BCEro
MPOM3BOJIUTCA C YCTAaHOBKOW JeTalieil B clieluajbHbIe MpucnocoOyeHus. B
cilydyae, MpeACTaBIICHHOM Ha puc. 38, BO3MOKHa 00pabdOTKa C MPUMEHEHHEM
MEPEHOCHON YCTAHOBKM C PYYHBIM MPUCTIOCOOJIEHHMEM B BUJIE THUCTOJETA C
AJIEKTPOJIOM, HACTPOEHHBIM MO JJIMHHOBBIM pa3MepaM COTJIACHO PaclojoxkKe-
HUIO 00pabaThIBA€MBbIX OTBEPCTHH M MOAKIIOYEHHBIM K MUHYCOBOMY IPOBOJY
ucrouHuka nuranus. Ha puc. 39 npuBeneH nogoOHbIN TUCTOJIET.

Puc. 39. Pyunoe ycTpoicTBO (TUCTONET) SISl CHATHUS 3ayCEHIIEB U
CKPYTJICHUS OCTPBIX KPOMOK B TPYJIHOJOCTYITHBIX MECTaxX

OO6paboTKa BHYTPEHHHUX MEPECEUEHUN OTBEPCTHM MPOU3BOJIUTCA B Clie-
IYIOIIEH MOCIeA0BATENbHOCTH: AIEKTPOJ MUCTOJIETa BBOJUTCS B OTBEPCTHUE /10
yoopa, HaXaTUEeM KypKa BKJIOYAETCA IoAada »dJEKTPOJIMTa U Padoyero
HampspkeHus. Bo  BKIIFOUEHHOM TMOJIOKEHHMHM DJIEKTPOJl YIIEPKHUBAETCS B
OTBEPCTUM Ha MPOTSKEHUH YCTAHOBJIEHHOTO BpeMenu (1 — 1,5 Mun).

3aKpyrieHue OCTPhIX KPOMOK TPYIHOIOCTYITHBIX OTBEPCTUN C IPUMEHE-
HUEM CIIEHUAIBHBIX TPUCTIOCOOIEHUI BO3MOXKHO MO CIAEAYIOIINM CXEMaM:

— UEHTPUPOBAHUE U KPEIICHUE ACTAIHN MTPOU3BOJUTCA HA HEMOJBMKHOU
YacCTH NPUCTIOCOOJIEHUS C BCTPOCHHBIMU JIEKTPOJAMU;

— TPU CKOOPJAUHUPOBAHHON OJHOKPATHOM YCTAHOBKE JeTalin 00padaThI-
BAIOTCS BCE OTBEPCTUS, PACIIOIOKEHHBIE IO OKPY>KHOCTH JI€TAIIH.

Ha puc. 40 npuBeneHa cxema 00paOOTKH IMIECTH OTBEPCTUH JAHAMETPOM
2 mm Ha neranu «Hacanok 3aguuii» ['T/I. JleTtans ycraHaBiamuBaeTcs Ha MIaCTH-
HY — TOKOINoABoA 6, 0a3upyeTcsi O MOBEPXHOCTSM HU30JUPOBAHHOIO 3JIEKTPO-
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nonepxaress 4, OpueHTUPYETCs 0 PUKCATOPY S5 U MPHKUMAETCS MPKUMOM 7
C u3oJupyolen npokiaakoi. Oopadorka npu Hanpsokennn U= 13...15B u
pabouem Toke 50 — 60 A mpousBoautcsi B TeueHue 30 —40 ¢ ¢ nmogaueit pac-
TBOopa aJnekrposura (18 —20 % pactBop NaNO;) noa npasiaenuem 0,1 —
0,2 mlTa.
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Puc. 40. Cxema CKpyIJIEHHs IIECTH OTBEPCTUM TNAMETPOM 2 MM
1 00IIMIA BUJ IPUCTIOCOOICHUS: | — 3JIEKTPO;
2 — neranb; 3 — u30sALus; 4 — 3JIEKTPOA0ECPKATEb;
5 — pukcarop; 6 — TOKOMOABOM; 7 — IPUKUM

O06paboTKa €IMHUYHOTO OTBEPCTUSI MPOU3BOJIUTCSA MOJBHKHBIM 3JIEK-
TPOJIOM, UMEIOIIUM KaHal JiJIsi OJIHOBPEMEHHOI'O MOABO/AA AJEKTPOJIUTA C LIEH-
TpUpPOBaHUEM 110 0OpabaTeiBaeMOMy OoTBepcTHIO. [lepuoanueckoe aeneHue npu
OOJIBLIOM KOJIMYECTBE OTBEPCTUI 00ECIIEUMBAETCS JACIUTEIbHBIM YCTPOMCTBOM
C TIOCJIETYIOIIUM 3aKPEIICHUEM JETalH.

Ha puc. 41 npencrasiena cxema CKpPYTIIEHUSI OCTPBIX KPOMOK 3aKPBITBIX
OTBEpCTHUH y JeTanu «JIaOupuHT ABOMHON».

O6paboTka psiia YOpsJA0YEHHO PACIOI0KEHHBIX OTBEPCTUM, 3aKPBITHIX
C OJHOM CTOPOHBI ISl MPSMOIO BO3JCUCTBUS BPAIIAIOIIMMCS UHCTPYMEHTOM,
MIPOU3BOJUTCS METOJIOM 3JIEKTPOXUMHYECKON 0OpaOOTKH OJJHOBPEMEHHO BCEX
OTBEPCTUI IJIACTUHAMU-IJIEKTPOJAMH, MOKPBITBIMU 3JIEKTPOU30JISAIUOHHBIM
CJIOEM CO BCKPBITBIMHM YYaCTKaMu MPOTUB MPEANOIaraeMbIX 00padaThIBAE€MbIX
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oTBepcTHil. [leTans 3akperisieTcs CTaluoOHapHO, JIEKTPOI-IIaCTHHA BBOAUTCS
B pab0OYyI0 MOJIOCTh C COBMEIIEHHEM BCKPBITHIX YYACTKOB Ha 3JIEKTPOJE U 00-
pabaThIBa€MbIX OTBEPCTHUH.

B nannoit cxeme (puc. 42) nmoaBoj IEKTPOIUTA TPOU3BOJIUTCS C 00paT-
HOM CTOPOHBI 00padaThIBAEMbIX OTBEPCTUH MOCPEICTBOM CIIEIMATBHONU 3arep-
METHU3UPOBAHHOM Kamepbl MPUCIOCOOJIEHUS, YTO MHOTJA MPEICTABIIAET HEKO-
TOpPbI€ KOHCTPYKTHUBHBIE 3aTPYAHEHUS.

NN\
g . Bxon anextponuta

Puc. 41. Cxema CKpyTJIEHHs OCTPBIX KPOMOK B MECTE MEPECECUEHUST OTBEPCTUI
neranu «JIabupuHT 1BOIHOW»: 1 —31eKTpOJl — MHCTPYMEHT; 2 — JeTallb;
3 — M30JALMOHHAS BTYJIKA; 4 — IITyLEp NOABOAA SJIEKTPOIUTA; S5 — MPUKUM JAETATU
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Puc. 42. [IpuauunuanbHas cxeMa CKpyIJIEHUS] OCTPBIX KPOMOK 3aKpPBIThIX OTBEPCTHI,
00paboTaHHBIX METOJIOM 3JIEKTPOXUMHUYECKON 00pabOTKU: 1 — 3NIEKTPOA-UHCTPYMEHT;
2 — oOpabaTbeIiBaeMasi 3aroTOBKa; 3 — KaMepa MPUCIOCO0IeHUs; 4 — MIMUH/AEIb CTaHKa;

5 — U30JIALMOHHOE MOKPBITHE; 6 —MecTa CheMa U30JISILIUOHHOTO TOKPBITUS

B psine ciiyuaeB BRICOKOKAUYe€CTBEHHBIE U 3P(HEKTUBHBIE CKPYTJICHUS OCT-
PhIX KPOMOK €MHUYHBIX 3JIEMEHTOB jeTajel (1ma3oB, OTBEPCTUH U T. 1I.) JIOC-
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TUTAIOTCA TNPUMEHEHHEM IMPOCTBIX U
4 g HAJEKHBIX KOHCTPYKIHUHN IPUCIIOCO0-
//—-H—M JeHun u snektponoB. Ha puc. 43 npu-
2 / = BEICHA CXE€Ma CKPYIJICHUS OCTpPBIX
<DIEKTPOIHT KpPOMOK (Dpe3epOBaHHBIX 11a30B JETaIU
3 ThAMa «koprycy. [eranp 1 ycranaBim-
S 1 BaeTcsd B HpPUCHOCOOJIeHHe 6 ¢ mepe-
¢ KPBITUEM OTBEPCTUM 3arjylIKamMu S5 U
TOYHBIM Oa3zupoBaHueM. Yepe3 cmeH-
HBI U30JIMPOBAHHBIN JIEKTPOJ ITOABO-
muTes dnekTposnt. Hamanka onepanun
3aKJIFOYAETCA B KOOPAUHUPOBAHHOU YC-
TaHOBKE JJIEKTPOJIa MO BBICOTE U OOKO-
BbIM 3a3opam. IIpu o0paboTke maptuu
Puc. 43. Cxema ckpyrieHus OCTPeIX  jertaneil TpeOyeTcsl MOMHATH DJIEKTPOI,
1 i( ﬂ%ﬁ;’gﬁfﬁaﬁﬂgﬁ;ﬁfw»1 CMEHUTH JIETallb U, OIIyCTUB O HACTPO-
2 — AEKTPOI-HHCTPYMEHT; €HHOI'O II0 BBICOTE pa3Mepa, BKIFOUYHUTh
3 — m3omsALmst; 4 — WIMMHAETB CTaHKa,  JJIGKTPOJIUT M pabOyui TOK Ha yCTa-
5 — 3armynika; 6 — IpUCIOCOOIEHUE HOBIICHHOE TI0 TaiiMepy BpeMs.
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OPGEeKTUBHBIM SIBISETCA CKPYT-
JIEHWE OCTPhIX KPOMOK B OKHAaX IWIMHJAPA JIBYXTaKTHOT'O JIBUTaTEJIs.
Ha puc. 44 mnpencrabieHa cxemMa MNPUCHOCOOJICHHUS JUIsl BBITIOJHEHUSI ITOU
OTeparyu.

Hunuuaap 1 ycranaBnuBaercst ¢ 0a3upoBaHUEM MO U3OJSIIUOHHOM Karpo-
JIOHOBOM BTYJIKE 4 HAa METAUIMYECKYIO IUIACTUHY-TOKOMOABOA 5 C MOIKUMOM
BTYJIKOH 6. Y CTaHOBKA J€TalM MPOU3BOJUTCS C OPUEHTALIMEN OKHA B LIMJIMH/PE
110 TPUOKOBOMY AJIEKTPOJY (KaTtoay) 3.

O06paboTka MPOU3BOJUTCS HA CICAYIOIIEM PEKUME:

pabouee HapsLKeHUE U=14...16 B;

pabouwnii ToK J=250 A;

BJIEKTPOIUT 16 — 18 % pactBop NaNOs;
MEXKAJIEKTPOIHBIN 3a30D a=0,3...0,5 Mmm;

JTABJICHUE DJICKTPOJIUTA p =3 60p;

BpeMs 00pabOTKH t=45...60 c.

[IponcxoauT paBHOMEpPHOE KAaYECTBEHHOE CKPYIJIIEHHE OCTPBIX KPOMOK
10 Bcemy nepumerpy okHa. [locie cCkpyrieHus KpOMOK METOJIOM 3JIEKTPOXHU-
MHUYECKOW OOpabOTKM MPOMU3BOIAUTCS IMPOMBIBKA JIETAM B MaCCUBUPYIOLIEM
pacTBope.

Ha puc. 45 npuBeaeHa cxema npucrnocoOJieHus 171l ABYXCTOPOHHETO 3a-
KPYIJIEHHS] OCTPBIX KPOMOK 10 OTBEPCTUAM U MTPOPUITIO TPSIMOTOUHBIX LTI,
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Puc. 44. Cxema npucnocoOneHust 11 31eKTPOXUMUYECKOTO CKPYTIICHHUS
paauycoB B OKHaX HUJIMHAPA IBUTATEII BHYTPEHHETO CTOPAHUS:
1 — neranb; 2 — ocHOBaHUE; 3 — ANEKTPOA-UHCTPYMEHT; 4 — KanpOJOHOBBINM CTAKAH;
5 — ToKOMOABOIAIIAA TNIACTUHA; 6 — MPWKUMHAS I1aiidoa
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Puc. 45. Cxema npucnocoOneHust 11l ABYXCTOPOHHETO CKPYIJIEHUS OCTPbIX
KPOMOK 3JIEMEHTOB (PPUKIIMOHHOT'O JMCKA C YTOIUICHHBIM (JIaHILIEM:
1 — ocHOBaHue; 2 —pokJaaka; 3 — BUHT; 4 — 3JIEKTPOA-KATO/I;
5 — u30JALMOHHAs BTYJIKa; 6 — KOJBIO TOKONPOBOASIIEE; 7 — U30JISALIMOHHAs BTYJIKA;
8 — anexTpon-anom; 9 — raiika; 10 — oOpabaTheiBacMas eTaib (3aroTOBKA)

41
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3arotoBka 10 ycTaHaBiIMBaeTCd HAa TOKOMOABOSAIIEE OCHOBAaHUE 6, HAXO-
JSIIEEeCs MO TUTFOCOBBIM MOJIFOCOM, M30JIMPOBAHHBIM OT OCTaJIbHOM YacTH MpHU-
criocoOnenusa. OcHoBaHue 4 U NMpUKUMHAaA 11aiida 8 ¢ BBIXOAHBIMH OTBEPCTHSI-
MU IS SJIEKTPOJIUTA MOAKIOYEHBl K MUHYCOBOMY IOJIIOCY.

Pexxum 06paboTKu:

pabouee HalpsLKeHUE U=10B;

pabouuii TOK J =600 A;
BJIEKTPOIUT 25 % pactBop NaNOs ;
BpeMs 00pabOTKH t=1,5 mum.

[Tocne 3neKTpoXUMUYECKOH 00pabOTKHU JeTallb HEUTPATIU3YETCA B BaHHE
¢ 3—5% pactBopom Hutputa HaTpusi (NaNO,) mis npeaoTBpaiieHus Kop-
pO3UH.

B MammHOCTpO€HHM CYIIECTBYET OOJBIION PsAJl JAETAIE ¢ POBHO pac-
MpeAeICHHBIMU 0 NepUPEpUIHON MOBEPXHOCTH BBICTYIaMH, HAIIpUMEP, 3yOb-
AMH 3y04aThIX KOJIEC, MHOT'OYMCIEHHBIMU TMa3aMU WX MOJOCTSIMU POTOPOB U
T. 1. Ilocie MexaHWueckoil OoOpabOTKU ATUX BBICTYNOB TPeOyeTCs CHATH 3a-
YCEHIIbI U 3aKPYTJIUTh OCTPbIE KPOMKH MOJHOCTBIO 10 BCEMY KOHTYpY (3yOua-
ThI€ 3alleTUICHHs) WM 10 NepudepuiiHoON paauyCcHOM MoBEpXHOCTU. B 3Tom
CJIy4ae MOTYT OBbITh NPUMEHEHBI METOJbI IEKTPOXUMHUYECKON 0OpabOTKH MO
JIBYM CX€MaM: B MPUCHOCOOJIEHUU MPU CTATUYECKOM MOJOKEHUH 00padaThI-
BAaeMOM JI€Tall M HEMOJIBH>KHOM 3JIEKTPOAE (KaTO/E), a TAaKKe MPU BpalleHUU
oOpabarbiBaeMbIX JeTajed MpU MOJABOJAMMOM Ha HACTPOEHHBIN 3a30p KaToje
WJIY TIOJIB>KHOM 110 Mepe 00pabOTKH C MOIJIepKaHUEM paboUuero 3a3opa.

Ha puc. 46 npuBeneHa cxema 3akpyrJieHUs] OCTPhIX KPOMOK U 00pa3oBa-
HUs (acok (paanycoB) Ha TOpLAxX 3yObeB KOHUUECKOro 3yoyaToro kojeca. O0-
pabarbiBaeMoe 3yOuaToe Kojieco 9 ycTaHaBIMBaeTCs Ha 0a30BYIO MOJCTABKY 1,
MOAKJIIOUYEHHYIO K IUTFOCOBOMY MPOBOJY MCTOYHHMKA MUTAHUS U H30JHMPOBAH-
HYIO OT 3JIEKTPOJIOB 3 U 6, 00bEAMHEHHBIX C TOMOIIIBIO MTU(TOB 4 U MOIKIIIO-
YEHHBIX K MUHYCOBOMY IIPOBOJY. 3arOTOBKA 3aKPEIUISIETCS C MOMOIIBIO TATH 12
ravikon 10. JIJist MCKIIIOUYEHU BO3ICUCTBUSA AJIEKTPOXMMHUUYECKOTO Tpoliecca Ha
npoduiab 3y0a KOHMYECKOrO0 KOJeca, OH HAKphIBAECTCA MOJUYPETAHOBOW 3Jia-
CTUYHOM 111aii00M ¢ BHYTPEHHUM BEHIIOM 5, BXOJIAIIUM BO BIAJUHBI 00padaThI-
Baemoro kosieca. Ha puc. 47 npuBeaeHa nojaoOHas 1maiioa.

[ToaBoxa 3MEKTpoONUTAa OCYIIECTBISIETCS C IBYX CTOPOH MPHUCIOCOOIEHUS,
YeM YCJIOKHSIETCS €ro KOHCTPYKIIMS, a TaKK€ MOHTaX IMPU YCTAaHOBKE HOBOM
nerama. OOpaboTka mnpouzBoauTCs Tipu Hampsbkennn U=12B wu Toke
J =350 A. IlItyunoe BpeMs 00OpabOTKU OAHOM AeTanu 15 MuH.
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Puc. 46. Cxema npucnocoOneHust 11 3aKpyTiaeHus
OCTPBIX KPOMOK I10 TOpLAM 3y0a y KOHMYECKOTro 3y04aToro KoJjeca:
1 — Gasupyroias mojcTaBka (aHoI); 2 — U30JIALIMOHHAS 111aii0a;
3, 6 —anekTpoabl (katon); 4 —mwTudT; 5 — U30JIALMOHHBIA BHYTPEHHUI BEHEIl;
7 — M30JIALIMOHHAs MIPOKIIaJKa; 8 — BTyJKa; 9 —oOpabarbiBaeMas JeTalb (3aroTOBKA);
10 —raiika; 11 —maiiba; 12 — mmmibka
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Puc. 47. DnactuyHas nmonuyperaHoBas Puc. 48. Cxema 0THOCTOPOHHETO CKPYTJICHUS
3alMTHAs 1aiida ¢ BHYTPEHHUM BEHLIOM  OCTPBIX KPOMOK IMJIMHJIPUYECKOTO 3y04aToro
KoJsieca: | — M30JIAIMOHHOE KOJIBLIO;
2 — TOKONOABOM; 3 — KaTOJ;
4 — obpabatpiBaeMoe 3y0uaToe
KoJieco (3aroToBKa)
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Ha puc. 48 nokazaHo yCTpOMCTBO I CHATHS 3ayCEHELl Ha OJHOM TOPIIE
UJIMHAPUIECKOro 3y0UaToro Kojeca Ha CIelruaJbHOM S-TIO3UIMOHHOM IOJTY-
aBTomare tuna MA-31 xounctpykimun DHMMC. Ha 3yO0uaTtoe HEMOABHUKHO yC-
TaHOBJICHHOE KOJIECO 4 HaJeBaeTCs CIICHTPHPOBAHHBIN 3JIeKTpo 3, Hepaboune
MeCTa KOTOPOro M30JMPOBAaHBI. DJIEKTPOJ YCTAHABIUBACTCS HA PErYJIUPYEMbIN
MEX3JIEKTPOJAHBIA 3a30p, AJIEKTPOJIUT MOJAETCA MOJI JIABICHHEM 4Yepe3 dJIeK-
tpoa (karox). Jms oOpaboTku 3y04uaToro kKojieca C IPYrod CTOPOHBI, OHO
JOJHKHO OBITH TIepeycTaHoBJIeHO. [Ipon3BoIuTEILHOCTE 00paOOTKH BBICOKAS 3a
CYET OJTHOBPEMEHHON 00pabOTKH 5 JeTalei.

Ha puc. 49 nokazana paGodas 30Ha YCTAaHOBKH JIJIsi CHATHS 3ayCEHEIl W
CKPYTJICHHS] OCTPBHIX KPOMOK 10 OOKOBBIM CTOpPOHAM 3y04aToro BeHIIA IMIJIUH/I-
pPUYECKUX 3yO04aThIX KOJIEC TOocie orepaluu 3yOolieBMHroBaHus. Heckonbko
3y04aThIX KOJIEC, YCTAaHOBJICHHBIX Ha CIICIMAIIBHON BpAIAOIICHCS OMpaBKe 3,
pa3eieHbl Ha OINpPEACNICHHBIE PACCTOSIHUSI MKy COOOW C TTOMOIIBI0O MEPHBIX
BTYJI0K. OTKJIOHSIIONTUICS B TIPOIIECCE Pa3rPy3KH CMEHHBIN IIACTUYHBIN cOOp-
HBII AJIEKTPOA-KATO] CHAOXKEH CHCTEMOM MOAauu dJEKTPOIUTA MEXKIY TIIACTH-
HaMU ¥ B paboyeM MOJIOKEHUU 3aHUMAET MO3UIMIO0 B3aUMOJICHCTBUSA C TOpIe-
BBIMU MTOBEPXHOCTSIMH 3y0UaThIX BEHIIOB Yepe3 HACTPOEHHBIC HauaIbHBIC 3a30-
PBI, 3aII0JIHSIEMbIE 3JIEKTPOJIUTOM.

Puc. 49. YcranoBka [yisi 3JI€KTPOXUMHYECKOTO CHATHS 3ayCEHIIEB U
3aKpyIJIeHUs1 KPOMOK Ha IWJIMHIPUYECKUX 3y0UaThIX Kojecax:
1 — anextpon; 2 — oOpabarpiBacmasi eCTepHs; 3 — ompaBKa pabodeil MO3UITUY;
4 — onpaBKa yJIbTPa3BYKOBOW BaHHBI; S5 — BBITSI)KHOE YCTPONCTBO
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2.3. COBMEIIEHHBIE METOJIBI OBPABOTKU

K coBMeIIeHHBIM OTHOCATCS MPOIECCHl PEANTM3YIOIINE OJHOBPEMEHHO
pa3HbIe METO/Ibl 00OPAOOTKH C MOJydYeHUEM cyMMapHoro 3¢ dexra 6oJiee BbICO-
KOro, 4eM JaeT KaXIbli M3 COCTaBIIAIOIIUX MpoleccoB. Tak, COBMEIICHHE
ANEKTPOXUMHUUECKOTO PACTBOPEHUSI C a0Opa3WBHBIM pPE3aHHEM, pPealli3yeMoe B
MIpOILIECCE ANEKTPOAOPa3UBHOTO HIIM(OBAHUS, O3BOISET HE MPOCTO MPOU3BE-
CTH 3aKPYIJICHHE OCTPBIX KPOMOK JETaJieil Mocie APyrux METOJ0B 00paboTKH,
a MOJHOCTBIO UCKJIFOYUTH 3TU MPEIBAPUTEIBHBIE METO/IBI, MTOTyYasi 00padboTaH-
HYI0 TIOBEPXHOCTh C TpeOyemMoll TOYHOCTBIO 0Oe€3 JepeKTHOro adpa3MBHOIO
M@ oBaHus IPU TTOJTHOM OTCYTCTBHM 3ayCEHEIl U, ecliu TpedyeTcs, 0oJiee uH-
TEHCUBHBIM CKPYTJICHMEM OCTPBIX KPOMOK, 3a CUET BBIXO/a Ha PEXKUM C TIPE0O-
JaaHuEM 3JIEKTPOXUMHUYECKON COCTaBIIAIONIEH TIpoLiecca.

[Iporecc amnekTpoadbpazuBHOTO NUIM(POBAHUS MOXKET ObITH BBIMOJHEH I10
mo00# cxeme NUIMQOBaHUSA — IUIOCKOT0, KPYrjoro, BHYTPEHHET0 MyTeEM MO-
JCPHU3AIMHI COOTBETCTBYIOIIUX 3THUM METOAaM MUTU(OBATBHBIX CTAHKOB.

[MaBHBIM AJIEMEHTOM JJI YCHEIIHOTO MPUMEHEHHUs Ipoliecca ¢ b0
WCKJIFOUEHUSI BBICOKO 3aTPATHOTO PYYHOTO TPYy/Aa SBISETCS HHCTPYMEHT — CIle-
IUATbHBIN TOKOIPOBOISIINN a0Opa3uBHBIN KPYT.

Ha puc. 50 npuBenena cxemaTuieckas CTpyKTypa TOKOIIPOBOIAIIETO a0-
Pa3MBHOTO Kpyra Ha OpPraHUYecKOil CBs3Ke. TOKOMPOBOIMMOCTh abpa3uBHOMY
Kpyry TpUAAIOT Yelyiku rpaduTa, HaKIaIbIBaroIIMecs APYr Ha Jpyra mpH
MIPECCOBAHUU C BBIJABIMBAHUEM >KUJKON COCTABIISIONICH CBSI3KUA U CO3JaHHEM
CIUTOIIHBIX TOKOMPOBOJSAIINX MOCTHUKOB. [IOBBIIIIEHHOE OMUYECKOE COMPOTHB-
JICHUE, TI0 CPABHEHHUIO C METAJUIMYECKON CBSI3KOW, KOMIICHCUPYETCS TOBBIIIIE-
HUeM pabouero HampsbkeHus a0 18 —20 B. B stux ycioBusix mocturaercs
TIOTHOCTB TOKa 2 A/MM” 6e3 00pa30BaHHs IEKTPHISCKOT0 HCKPEHHUS U HApY-
HISHUS TpoIlecca dIEKTPOXUMUIECKOTO paCTBOPECHHUSL.

AbpazuBHOE

3epHO
Cas3ka

Merannnueckas
CTyIIuIa

Puc. 50. CtpykTypHas cxema TOKOIPOBOAIIETO
aOpa3MBHOTO Kpyra Ha OpraHUYECKHX CBSI3KaX
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Ha puc. 51 mokaszaHbl TOKOMPOBOSIIKNE a0pa3uBHBIC KPYTHd Pa3IdUHbBIX
KOH(UTypaIui 1 pa3mMepoB.

Puc. 51. TokonpoBopsire abpa3suBHBIE KPYTH HA OPTaHUYECKUX CBSI3KaX

Hawnbonee sapdextuBubIM siBasieTcs npumenenne DA pist popmupoBa-
HUA TPOQUIBHBIX W MEJKHX MOBEPXHOCTEM TOHKOCTCHHBIX JETaled WM
UMEIOIINX TOHKOCTEHHBIC, JIETKO JAeopMUpYEMbIe MPU MEXaHHUUEeCKou obOpa-
OOTKE PJIIEMEHTHI, C KOTOPBIX yAaJIeHUuE 3ayCeHell M, TeM OoJiee, 3aKpyTrJICHHE
OCTPBIX KPOMOK JPYTMMH METOJAaMH HEBO3MOXXHO, WM 3HAYUTENBHO OoJjee
TPYIOEMKO.

Ha puc. 52 npuBenena cxema ¢GpopMHpPOBaHHS PaTAyCHON MOBEPXHOCTH
Ha KOHTPOBOYHBIX TOHKOCTEHHBIX BTYJKaxX B pa3Mep METOJOM IIyOMHHOIO
AJEKTpOoadpa3uBHOIO HIIKM(OBaHUS BMECTO (pe3epoBaHUs ¢ OJHOBPEMEHHBIM
3aKPYTJIEHUEM OCTPBIX KPOMOK.

Puc. 52. Cxema 06pabOTKH METOAOM
npoduiasHoro DAI paguycos
KOHTPOBOYHBIX BTYJIOK 0€3 00pa3oBaHus

3ayceHell (CO CKpYTJICHUEM KPOMOK):

—11-=2 1 — mpucmnocobieHue;

2 — oOpabatbiBaeMasi JAeTalb;

3 — Opy>KUMHAS TIJIaHKa;
4 — TOKOITPOBOJAILIUAN KPYT

NS




Puc. 53. Bua KOHTpOBOUYHBIX BTYJIOK,
00pabOTaHHBIX METOJOM
anekTpoabpasuBHOro nutndoBanus (a)
1 METOJIOM (pe3epoBanus (0)
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Ha puc. 53 mokazansl KOHTpPOBOY-
HbIE BTYJIKM, OOpa0OTaHHBIE METOJIOM
dbpe3epoBaHus W DJIEKTPOAOPa3UBHOTO
numdoanus. [locne dpesepoBanus Tpe-
00BaJIOCh PYYHOE CHSTHE 3ayCEHEIl, YTO
VIS MEJNKUX TOHKOCTEHHBIX JeTasied
MIPEJICTABIISLIO COOOM KpaitHe HEey100HY10
Y HEMPOM3BOIUTENBHYIO OTIEPALIUIO.

[Ipumenenune meTo1a MPOoPUILHOTO
AJIEKTPOaOpa3suBHOrO NUIMGOBAHUS TIO-
3BOJIMJIO 0OpadaThiBaTh OJHOBPEMEHHO B
npucrnocobsennn 50 KOHTPOBOK 3a OJIMH
MIPOXOJ, OKOHYATEJIbHO 0€3 Kakoh-In0o
JI0pa0OTKH, KpPOME IMPOMBIBKH OT 3JIEK-

TposuTa. [I0JHOCTBIO CHUMAETCSI pyYHOR TPYyJ IO CHATHUIO 3ayCEHELl U CKpYT-
JIEHUIO KPOMOK Ha 3arn0aeMoM YCHKE KOHTPOBKHU C MOBBIILIEHUEM OOILIEH Mpo-
M3BOAMUTENIBHOCTH 00paboTku B 10 — 12 pas.

JIByXCTOpOHHSISI IpaBKa MpOQuIiIs paauycoB Ha Kpyre nIpou3BOIUTCS Me-
TOJAOM HAaKaTKHU Npo(UIbHON KpOIIKoil. Bo3MOXHO npuMeHeHne Apyrux, dosee

COBPEMEHHBIX METOJIOB AJIMA3HOM MPABKU TOKOMPOBOJSAIINX aOpa3UBHBIX KpY-

roB. OOpaboTka NPOU3ZBOAUTCS HA MOJECPHU3MPOBAHHBIX TOPU3OHTAIBHO-
(bpe3epHBIX U ITOCKO-IIHU(OBaTBHBIX cTaHKaX (puc. 54).

Puc. 54. Tlnocko-nudoBansHbIil cTaHoK Tuma 31-71,
MOJCPHU3UPOBAHHBIN TSI 3JIEKTPOaOpa3uBHOTO MUTHU(POBAHNUS
MJIOCKUX U PO MIHHBIX TOBEPXHOCTEH
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IIpumensiembie Ha coBpemMeHHBIX [ T/l COTOBBIE YILIOTHEHUS OTINYAKOTCS
MeJIKUMHU stueiikamu (10 1 mM) u Tonkumu mactuakamu (0,05 — 0,1 mMm), oOpa-
3YIOIMMHU COTHI. [IpruMeHeHrne MeXaHM4YeCKHX METOJ0B 00pa0OTKH, TAaKHX Kak
TOYECHHE C 3aMOJHEHHEM COT TBEPJCIONIEH IacTMaccoi (MPOTOKPHUI) HE MO-
3BOJISIET KQYECTBEHHO 00paboTaTh MOBEPXHOCTH O€3 3ayCeHell. DJICKTPOIPO3U-
OHHBIN METOJ1 00pabOTKH MaJIOMPOU3BOAUTEIICH C MPUMEHEHUEM IJIAaCTUHYATO-
r'0 3JIEKTPOAa, TpeOyeMoro st 00pabOTKH OOJBIIMHCTBA KOHCTPYKIIUH Y3JIOB C
COIUIOBBIMHU YIUIOTHEHUSIMH. MeToJ1 3JieKTpoabpa3uBHOM 00pabOTKu HE oOpa-
3yeT 3aycCeHell, HO WU He 3aKpyTJsieT OCTPhle KPOMKH O0OpaOOTaHHBIX TOPIICB
MJIACTHHOK.

Tonbko MeTOA 3JIEKTpoaOpa3WBHOTO HIIM(OBAHUSA MO3BOJIAET 00pado-
TaTh COTOBBIC YIIJIOTHEHHUS B pa3Mep 0e3 MPUMEHEHHUs KaKUX-JIH00 HaIrOJIHUTE-
Jeil, co CheMOM JIF0O0r0 MPUITYCKa M TapaHTUPOBAHHBIM OTCYTCTBHEM 3ayce-
HEIl C PETYIUPYEMOM CTENIEHBIO CKPYTJIEHUs OCTPbIX KpoMOK. Ha puc. 55 nmoka-
3aH oOpasel], 0oOpadOTaHHBIA MEXAHMYECKUM METOJIOM 3JIEKTPOaOpa3suBHOIO
nuiMQoBaHus, Ha puc. 56 — COTOBBIE BCTAaBKH, 00OpaOOTaHHBIE METOJOM 3JIEK-
Tpoadpa3uBHOTO NUIH(POBAHUSA (6) U MEXAHUYECKUM METOIOM (a).

CoBpeMeHHBIE COTOBBIC BEHIIBI BBITIOJIHSAIOTCS IEIBHBIMU, YaCTO MHOTO-
CTYNEHYaThIMU C pa3HbIMU jauaMmerpamu. Mx oOpaboTka mpou3BOIUTCS Ha
MOJICPHU3UPOBAHHBIX TOKAPHO-JIOOOBBIX (pHUC. 57), BHYTPU-ILIM(POBATHLHBIX
(puc. 58) U TOKapHO-KapyCEIbHbBIX CTAHKAX.

>
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Puc. 55. O6pazen ¢ cOTOBBIM Puc. 56. Bun coTOBBIX BEKTOPOB,
YIUIOTHEHUEM, 00paboTaHHBIN 00paboTaHHBIX MEXAHUYECKUM CIIOCOOOM (a)

MexaHnyeckum metonoM DAL u ¢ npumenenueM mMeroaa DAIII (6)
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Puc. 57. MoaepHu3npoBaHHBI TOKAPHO-JIO00BOM CTAHOK VISl DJIEKTPOAOpPa3UBHOTO
HUT(OBAHMS KOJIBLIEBBIX BEHIIOB COTOBBIX YIUIOTHEHUH OOJBIIOrO AUaMeTpa:
1 — TOKOTIPOBOASIIHI KPYT; 2 — pabouee mpucrnocobaeHne; 3 — MOHKAIOIINI
PEAYKTOp BpallleHUsl u3zienusi; 4 — UICTOYHUK MUTAHUS TEXHOJIOTMYECKUM TOKOM

Puc. 58. BuyrpunuindoBaibHbIi CTAHOK, MOJICPHU3UPOBAHHBIN JIJIS1 AJIEKTPOaOpPa3UBHOTO
UM OBaHMs COTOBBIX YIUIOTHEHUH nuameTpom 10 & 500 MM
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Hawnnydmielr sBiseTcss cxeMa ¢ BEPTUKAIBHOM OChIO NUIM(OBATHHOTO
KpyTa ¥ IIMPOKUM JUANIa30HOM JUaMETPOB 00padaThIBAEMBIX COTOBBIX BEHIIOB,
KOTOpas JIETKO OCYIIECTBIISACTCS MOJICpHU3AIMEH TOKApPHO-KapyCEIhbHOTO CTaH-
Ka (puc. 59).

n
?

g

Puc. 59. Cxema MOAEpHU3UPOBAHHOTO TOKAPHO-KAPyCEINbHOIO CTaHKA
U1 3IEKTPOaOdpa3suBHOTO NIIM(OBAHUS COTOBBIX YIUIOTHEHUI:
1 — pabouee mpucnocobaeHue; 2 — o6padbaThIBaeMblii COTOBBIN BEHEII;
3 — TOKONPOBOIALIUI aObpa3uBHBIN KPYT; 4 — MpaBsIIUi adIMa3HbI POJIUK

Ha numdoBanbHblid IINUHAETb MOXKET OBITh YCTAHOBJIEH TOKOIPOBO/IS-
IIMI KpyT JH000ro AuameTrpa U 000 BBICOTHL, IPaBKa KOTOPOTo Mo mnepude-
PUMHON MOBEPXHOCTH U, €CIIM HEOOXOAMMO IO TOpIiaM, OCYIIECTBIAETCS Ipa-
BOYHBIM YCTPOMCTBOM C aJIMa3HOU UIJIOW WM aJIMa3HBIM POJIUKOM.

B aBManmoHHOM JIBUTaTEIECTPOCHUU B HACTOSIIEE BPEMS NPHU COEAUHE-
HHAM KOPITYCHBIX JI€TAJIEW, COCTABHBIX YAaCTEN BBICOKOTEMIIEPATYPHBIX PETUCT-
POB NPHUMEHSIOT KOPOHYATHIE CAMOKOHTPSAIINECS TAWKHU, Il Y€TO HA YTOHEH-
HOM BEHIIE NPOPE3al0TCsl TOHKUE Masbl, 00pa3zys JIENECTKH, KOTOpbIE 3aTeM
MIPUHYAUTENIBHO CKUMAIOTCSl C YMEHbIIEHUEM auamerpa pe3nonl. [Ipu 3aBopa-
YUBAHUU Ha OOJT JIEIECTKH IIJIOTHO €ro OOJIETal0T U B JIaJbHEUIIIEM COXPAHSIIOT
HATSIT, MIPEMSATCTBYS CAMOOTBOPAYMBAHHIO TAUKH.

Meton 00pabOTKM Ma30B JOJKEH OOECIEUYUTh OTCYTCTBUE 3ayCEHEIl Ha
BHYTpPEHHEHN pe3b0e, KOTOpbIe TPYIHO TAPAHTUPOBAHHO CHUMATh HE MOBPEIMB
pe3b0y, a TaKkke OTCYTCTBUE HAKJENa U KOHIIEHTPATOPOB HAMNPSKEHUM, KOTO-
pble MOT'YT COCOOCTBOBATh 00OPa30BaHUI0 Ha4YaJbHBIX TPEIIUH MPU 1ePOpMU-
POBAaHMM JICTIECTKOB, a B JAJIbHEUIIEM IOSBICHUIO YCTAJIOCTHBIX MarucTpaib-
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HBIX TPEIIMH M TIOJIOMOK JICTIECTKOB OT BUOPAIMOHHBIX MMEPEMEHHBIX HArpy30K.
C yd4eToM TMepeuyncCICHHBIX TpPeOOBaHWN NPUMEHEHHE DSIICKTPOIPO3UOHHBIX
METO/I0B sl 00pabOTKH Ma30B CAMOKOHTPSIINXCS FaeK UCKITIOYEHO.

[IpuMeHeHHE AICKTPOAIMA3HOTO MITU()OBAHUS TOHKHUM OTPE3HBIM all-
Ma3HBIM KpyTOM, TOJIIIMHON HE Oojiee IMMPUHBI BIIAJWHBI PEHIUT MPOOIEMY
BBICOKOKaUYeCTBEHHOM 00pabOTKH 11a30B CAMOKOHTPSIIINXCS TaCK COBPEMEHHBIX
I'TA. Ha puc. 60 nokazaHa cxema Mpope3aHusi y3KUX Ia30B HA CaMOKOHTpS-
muxcs raiikax metoaoM DALl TonkuM anmasHbiM kpyrom (2= 0,8...1 mm).
OO6paboTKy MPOU3BOIAT 3a JIBa MPOXOJa — OCHOBHOW Ha BCIO MIYOUHY C TIOMYT-
HOM MOJIa4ueil W YMCTOBOM Cria)KuBalollled Oe3 Bpe3aHHUsl CO BCTPEUYHOM Ioja-
4eil, CKpYIJISIIOIIE OCTphle KPOMKH Ha pe3b0e u pamuyc Bo Bmaauue. [locre
JIBYXMPOXOHOTO ITUKJIA JIeTallb MPUXOJAUT B MCXOTHOE MOJIOKEHNUE, HEOOX 0 IH-
MO TIPOM3BECTH JEICHUE M 3alTyCTUTh HOBBIM MUKJ. J[J11 00pabOTKM TIpUMEHsI-
€TCS TOPU3OHTATILHO-(PPE3ePHBIA CTAaHOK MajlorabapuTHON Mojenu. Bo3MmoxHa
00paboTKa HECKOJBKUX TaeK OJTHOBPEMEHHO C aBTOMATU3AIMEH 1IUKIIA JICTICHHUSI
Y 3aIlyCKa HOBOTO MPOX0/Ia /10 OJIHOW 00pabOTKH.

@

Puc. 60. Cxema npope3ku ma3oB B KOpPOHYATHIX
CAaMOKOHTPSIIUXCS TallKax AJIEKTPOATIMa3HbIM METOI0M:
1 — obpabaTeiBaeMas raiika; 2 — pe3poa;

3 — OTpE3HOM alIMa3HbIN KpyT

[Iporecc 3nexkTpoabpa3MBHON PE3KM TAKUM AJIMAa3HBIM KPYIOM MOXET C
YCIIEXOM MPHUMEHSATHCS JJI1 YACTOBOM PE3KM MHOI'OYHUCIIEHHBIX TPYOOK B Mac-
JSIHBIX M BO3AYIIHBIX cuctemax [ 'T/l, rae Hannuue 3ayceHen adbCoNMOTHO HEJO-
MyCTUMO, & CKPYTJIEHUE OCTPBIX KPOMOK JTOJKHO OBITH BHICOKOKAYECTBEHHBIM.
JIns naHHOM ey TOJDKHA IPUMEHATHC CIIeMalbHas YCTaHOBKA C BO3MOXKHO-
CTBIO PEryJIMPOBAaHUSA PA3HOIO AUAMETPA U TOJILHUHBI CTEHOK B MIPOTUBOIIO-
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JIO)KHOCTh pEe3Ke BYJKAHUTOBBIM KPYIrOM C PYYHBIM €T0 Bpe3aHHeM, 00pa3oBa-
HUEM TPIDKOTa U KPYIMHBIX 3ayCEHEIl C UX MOCIEIYIONINM PYYHBIM yIaICHUEM.
O6paboTKy (PUKLIMOHHBIX
JUCKOB C OTKPBITBIMU (IIJIOCKUMH)
TOPLIEBBIMU TOBEPXHOCTSIMU C IIe-
JBIO TIOJNIYYEHHUS] 3aKPYIJIEHUHA OCT-
PBIX KPOMOK B OTBEPCTHSIX W IILIHU-
LIEBOM BeHIIe Hauboiiee 3p(HEeKTUBHO
MPOU3BOJUTH METOJIOM 3JIEKTPOA0-
pasuBHOTO HITUGOBAHUS TOKOMIPO-
BOJAIIMMH KpyramMH Ha OpraHuye-
ckoit cBsizke. Jucku (puc. 61) ycra-
HABJIMBAIOTCS HA MArHUTHYIO TLTUTY
U UG YIOTCS 110 TOPIIaM B PEKUME

COBMEIIEHHOTO 3JIEKTpoadpa3uBHO-
TO TpoIiecca.

Puc. 61. ®puKIIMOHHBIN JUCK C OTKPBHITHIMU
IUIOCKMMHM TOPLIEBBIMH IIOBEPXHOCTIMHU: O06paboTKy MOXHO IPOU3BO-
1, 2 — mecTa CKpyIJIEHUsI OCTPBIX KPOMOK IUTh Ha IUIOCKO-IUIM(OBAIBLHOM

cranke st DAL ¢ monepedHoit mo-

nayei kpyra. Hanbosee panuronaib-
HOH sIBJsIeTCA cXxemMa 00pabOTKM HAa CTaHKE C KPYIJIBIM BpaIIatOIIUMCS CTOJIOM
Y BEPTUKAIBHBIM IITTHAH]IETIEM.

[IpuMeHeHne raeyHoro win cOOpOYHOr0 CErMEHTHOTO Kpyra ¢ TOKOIMpPO-
BOJSIIIUMU CETMEHTAMH MO3BOJISIET MPOU3BOAUTENIBHO U KAUECTBEHHO HLINA(]O-
BaTh B pa3Mep (PpPUKUMOHHBIE JUCKU C OJJHOBPEMEHHBIM CKPYTJIECHHEM OCTPBIX
KPOMOK OTBEpPCTHH M HIIMIEBOro BeHia. Cpead BceX METOJ0B MEXaHHW3alluu
omnepauui o CKPYIJIEHNUIO OCTPBIX KPOMOK ¢ IpuMeHeHueM nporecca 9XO Ha
MAaCCOBBIX IUIOCKUX JETANSAX AAHHBIM METOH SBISIETCS HauOoyiee MPOU3BOU-
TEJbHBIM U 1€JIECO00PA3HBIM JJI POMBIILIEHHOI'O BHEIPEHUS.

st ocymectBiienus npouecca DAL TokonpoBoasmuMu adpa3uBHBIMU
Kpyramu HeOOXOJMMO UMETh WJIM CIIEUUAIbHBINA CTAHOK, BBITYCKA€MbIN CEpUii-
HO, WJIM MOJEPHU3UPOBAHHBIN C 00ECIIEUCHHEM CIIEU(PUUECKUX TPEOOBAHUMN K
sTOMYy mpolueccy. KpoMe 3Toro, M3rotoBieHue CrielMaibHbIX TOKOIPOBOISIIINX
KpYroB TpeOyeT MOATOTOBJIEHHBIX KaJpOB U HAIMYHUS CHEIUATU3UPOBAHHOIO
NO/Ipa3JICTICHHUS.

MexaHu3aluio 3akpyriieHHs OCTPbIX KPOMOK MOKHO OCYILIECTBUTBH CO-
BMEIIICHHBIM METOJIOM CO 3HAYUTEIbHO MEHBIIMMM 3arpatamu. Ha puc. 62
IIPEJICTABIIEHA CXEMa COBMELIEHHOrO Ipouecca adpasuBHOTO HUIM(OBaHMS
IUaMEeTpaIbHBIX MOBEPXHOCTEH, MEPECEKAEMBIX MPOJOJIbHBIMH IMa3aMHU, C OJI-
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HOBPEMEHHBIM 3JIEKTPOXUMUYECKUM CHEMOM 3ayCEHEI] U CKPYIJIEHUEM OCTPBIX
KPOMOK I1a30B C MOMOIIBIO 3JIEKTPOXUMHUYECKON MPUCTABKH B BUJE OXBAThI-
BAIOILIET0 HApYXHYI0 00pabaThIBa€Myl0 IOBEPXHOCTh KaTOJa, YEPE3 KOTOPHI
MIOJIAETCS IEKTPOJIHT.
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Puc. 62. Cxema 31eKTpOXUMUYECKON 00pabOTKU B COYETAHUN C MEXAaHUUECKUM
abpasuBHBIM HUIM(oOBaHUEM: | — aOpa3uBHBIN KpyT; 2 — ETalb-pOTOD;
3 — KaTOJHOE YCTPOMCTBO; 4 — NCTOYHUK NMUTAHUS

KpyrnonumgoBaibHblil CTAaHOK HEOOXOAUMO OCHACTUTH OAKOM JIJIS AJIEK-
TPOJIUTA C CUCTEMOM MOJA4YM U CJIUBA MOCIEHETO, MOAKIIOUNB I€TAb (AHOMA) U
CHEUUAIIBHBIN 3JIEKTPO (KaToJ) K UICTOYHUKY NMUTAaHUS MTOCTOSIHHBIM TE€XHOJIO-
ruyeckuM TokoM. [Iporekanue TokoB Oonbiux BeauyuH (100 — 200 A u Oosnee)
P HENPEPBIBHON paboOTe MOTpeOyeT MOAKIIOUEHHUS BBITSKHON BEHTUIISIUH,
€CJIM KPYriIouIn(OBAIbHBIN CEPUITHBIN CTAaHOK HE ObLIT €10 000PYI0BaH.

Ha puc. 63 npeacrasiieHa KOHCTPYKIUS JIEKTPOAHON MPUCTABKHU K IILIN-
(oBaTbHOMY CTaHKy, OOOPYJOBAaHHOM CHUCTEMOIl aBTOMAaTHYECKOW KOMIIEHCa-
MM YCTAHOBJIICHHOT'O MEX3JIEKTPOJHOIO 3a30pa O MO0 MEpPEe CHATUS NPUITyCKa
npu numdonanuu aeranu. [lomada mmdoBanbHON 0aOKK ¢ KPYroM Ha BeEJIU-
yuHy A6 TOCpPEICTBOM HAacTpoedHoro Oonra 1, peiuara 2 U Tonkartens 3 BbI-
3bIBAET CHUHXPOHHOE MEPE/IBIKCHHE IUIACTUHYATOIO AJEKTpoaa 4 Ha Ty XKe
BeIMUMHY AO. 3a30pbl B CHUCTEME MEPEIBUKEHHUS BJIEKTPOJa BBIOMPAIOTCS
MPYXHUHOM 3.
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Puc. 63. Cxema nmpucnoco0saeHusi ¢ aBBTOHOMHBIM KaTOJI0OM
¥ KOMIICHCaIuen 3a30pa npu oopadoTke

Hapsiny ¢ BubpoabpazuBHBIMU METOJIaMU CKPYTJICHHS] OCTPBIX KPOMOK H
MOJIMPOBAHMS IOBEPXHOCTEN B BUOpoOapabaHax, e MEXaHU3MOM CHSTUS Ma-
Tepuasa sSBIAETCS BUOPAIMOHHOE YCKOPEHHE JIeTalel OTHOCUTEILHO HATIOJIHU-
Tesel — aOpa3uBHBIX U KEPAMUUYECKHUX TPaHYN C PEXYIIUMHA KPOMKaMU, CyIIle-
CTBYIOT METOJIbI aHOJIHO-a0pPa3UBHOTO CHSTHUS 3ayCEHEI] U CKPYTJICHHUS OCTPBIX
KPOMOK, TJi¢ a0pa3uBHBIM TpaHyjaM OTBOJUTCS POJb CHATHS Pa3sMSITYCHHBIX
MOBEPXHOCTHBIX IJIEHOK, 00pa30BaHHBIX AaHOJHBIM PACTBOPEHHUEM.

OG6paboTka MPOU3BOAUTCSA BO BpalllarolIeMCsi MHOTOIpaHHOM OapabaHe
(damre Bcero 6 rpaHeil), KyJa NOMEIATCs oOpadaTbiBaeMble JETalN U TpaHy-
JBI ¢ peXyIMMHU 3eMeHTamMu. Ha rpansx 0apabaHa pacnoJioxeHbl MIacTUHYA-
TBIE JIEKTPO/IbI, IOMIEPEMEHHO MOKII0YaeMble K pa3HbIM MOJIIOCAM UCTOUYHUKA
nutanus. [Ipu Bpamenun OGapabaHa TOCTOSHHO TepeKaThiBaeMble 00pabaThI-
BaeMbI€ JIETAIM U TPAHYJIBI HAXOASTCS MEXTy aHOAHOW M KaTOJHOW TIacTHHA-
mu. [Ipy mocTaToYHOM HAMPSHKEHUH U IUIOTHOCTH TOKA JeTallb, Kacarollasics B
JaHHBIA MPOMEXYTOK BPEMEHHM aHOJIHOM TJIACTUHBI, CTAHOBUTCS aHOJOM U Me-
Tajd e€e MOBEPXHOCTEW PacTBOPSETCS MO 3aKOHAM aHOAHOTO pacTtBopeHus. Ha
3a0CTPEHHBIX yYACTKaX MOBEPXHOCTEH, I7ie KOHIIEHTPALU CHJIOBBIX JIUHUH I1e-
M1 aHOJ-KaTOJ BBIIIE, CKOPOCTh aHOJIHOTO PacTBOpEHMsI Bo3pacTaeT. Ha BbI-
THYTBIX y4YacTKax HayaBIIUECS IMPOIECCHl PACTBOPEHUS 3aMEIJISIOTCS BBUILY
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HAKOIUJICHHS HA MOBEPXHOCTHU MPOJYKTOB PACTBOPEHUS, TACCUBAIIUN U PE3KOTO
CHI)KCHMSI TUIOTHOCTH ToOKa. Pexyliue YacTHIbl HAMOJIHUTENW (TPaHyJibl),
CKOJIb3sl TpU BpamieHuu OapabaHa Jjerde yJaiasioT aHOAHYIO Pa3MSATYCHHYIO
IJICHKY Ha 3ayCEHI[aX M BBICTYMAIOIINUX OCTPhIX KPOMKaX, elie 0ojee HHTEHCH-
¢uuupys nporecc o0padboTku. JJis BO3MOXHOCTH MepeKaTbIBaHUS BCEl HaBeC-
K1 B OapabaHe, OH JOJDKEH OBbITh 3arnojHeH He Oosiee yeM Ha 70 — 75 %. Ortor
o0beMm pacnpeaenserca Mexay aetansiMu (30 —40 %) u 2JIeKTPOJUTHO Tpa-
HysnbHOU cMmechio (60 — 70 %). CkopocTh BpalieHusi bapabaHa JoJKHa odecre-
YUTh CKOJBXKEHUE PEXYIIUX YacTHI] OTHOCHTEIHHO [eTalei B Mpeaenax
35 m/MuH. Hanpsbkenne Mexay TUIacCTHHAMH-3JIEKTPOIaMU BBIOUpAeTcs B Tipe-
nenax 25 — 30 B.

Bo3morkHa 3arpy3ka OOJBIIOTO KOJIMYECTBA PA3HOPOJHBIX MEIKUX JIeTa-
ner obmmuM BecoMm He Oosee 10 kr. Bpemss oOGpabotku Bceit 3arpy3ku 30 —
120 MUH B 3aBUCUMOCTH OT Ha4aJbHON BEJMYMHBI 3ayCEHEI] U HEOOXOAUMOTIO
Ka4yecTBa 0OpabOTKHU U T. .

JInst mogoOHOM 00pabOTKHU BBITYCKANACh MPOMBIILICHHAs YCTaHOBKA MO-
nenu JID-142. Ha puc. 64 npuBeneH oOIMIMi BUJT TaKOM YCTaHOBKH, Ha puc. 65
MOKa3aHbl JIeTaIi 00padoTaHHbIE aHOHO-a0pa3UBHBIM METOJIOM Ha ATOU yCTa-
HOBKE.

Puc. 64. YcranoBka mojenu Puc. 65. Jleranu, o6paboTaHHbIe
JID-142 nns anonHO-aOpa3suBHOM aHOJTHO-a0pa3uBHBIM CIOCOOOM Ha
o0paboTKu yctaHoBke JID-142

[ToMrMO pacCMOTPEHHBIX COBMEIIEHHBIX METOJ/IOB BO3/ICHCTBUSI HAa 00pa-
OaThIBaeMbI€ IOBEPXHOCTH JIBYX PAa3HOPOJHBIX IPOIIECCOB, WHTECHCU(DUIIU-
PYIOIIUX ChEM MaTepralia M30UpaTesIbHO Ha HEOOXOJUMBIX MECTax (3ayCEHIIbI,
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OCTpbIE KPOMKH), CYIIECTBYIOT TaK Ha3bIBacMble KOMOMHHPOBAHHBIC METOJIbI,
COBMeIIAIONIHNE 00JIee TBYX Pa3HOPOIHBIX MPOIIECCOB.

Puc. 66. Cxema peanuzanuu
KOMOMHUPOBAHHOT'O METOAA
yAaJIeHUs 3ayCEHIICB

Ha puc. 66 npuBeneHa cxema KOM-
OMHUPOBAHHOTO MeETOAAa yJajeHus 3a-
YCEHIIEB U CKPYIJIEHHUSI OCTPBIX KPOMOK.
VYcraHoBka ISl pealid3alMd  METOJa
MpeACTaBIsieT co0O0i Bpamaromuiics 0a-
pabaH 2 B XHIKOCTHO-aOpa3UBHOU cpelie
4 BaHHBI 3, HAIIOJJHCHHOM XMMHUYECKHU aK-
TUBHOW MOJIUPOBAIBHON [JIs1 aOpa3uBHO-
ro mMaTepuaia >KUJIKOCTbIO B CMECH C aK-
TUBHBIMU a0pa3UBHBIMU YaCTUIIAMH.

bapaban mno mnepudepun wumeer
nepopUpOBAHHBIE OKHA W 3aIl0JIHEH 00-
pabarbiBaeMbIMH  JeTayisMu 1. BHuzy
BAHHBI YCTAHOBJIEH YJIbTPa3BYKOBOU W3-

Jay4darenb KojieOaHuil 5, a HaJl HUM YCTPOWUCTBO 6 JJisl BO3AYIIHOIO OapOoIu-

pOBaHUs paboyel CMECH.

OpnHoBpeMEHHOE BO3JIEHCTBHE HAa 00pabaThiBa€Mble MOBEPXHOCTH XUMHU-

YECKOr0 PacTBOPEHHS MaTepualia, YJIbTPa3BYKOBOIO M3JIyUYEHHUS, AKTHBHOTO

nepeMelBanms paboyeil cpeabl BO3AYXOM CYIIECTBEHHO MHTEHCU(DUIIUPYET

npouecc cbema marepuana. Ha puc. 67 mpencraBiieHa CpaBHUTENbHAS Jua-

rpamMma Cb€Ma MaTrcpuraja 3a CUCT OTACIbHBIX ITPOICCCOB.

V, Mr/mMuH
80

40—

0

Puc. 67. Bnusiaue oTneIbHBIX BO3ACHCTBUN Ha
MIPOU3BOIUTENBHOCTh 00paOOTKH KOMOMHUPOBAHHBIM METO/IOM:
1 — cbeM npu XUMHUYECKOM NOJUPOBAHUH; 2 — CHEM XUMUYECKUM
MOJINPOBAHUEM C HAJIOKEHUEM YJIbTPA3BYKOBBIX KOJICOAHMUIA;
3 — cheM 3a cUeT BpallleHHs B aOpa3suBHON CYCIIEH3UH C aKTUBHBIM
nepeMelliBaHleM BO3AyXoM; 4 — cheM IpU KOMOMHHUPOBAHHOM
BO3JIEHCTBUHU BCeX (PaKTOPOB
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3. XAPAKTEPUCTUKA IPYMEHAEMOTO
OBOPYIIOBAHUA JIJII ABTOMATU3AIINN
CJIECAPHBIX OITEPAIINI

3.1. ABPABVBHAS OYNCTKA BHYTPEHHUX [IOBEPXHOCTEN
JIETAJIEN

Od4ucTka TPOU3BOAUTCS MPOAYBKOM CXKAaTHIM BO3yXOM CYCIICH3UHU Yepe3
BHYTpPEHHHUE KaHaJbl geTaieii. CocTaB cycneH3uu: abpa3uBHBIN IMOPOIIOK Map-
ku 23AM14-10-B (I'OCT 3647-80) u Boja.

OducTka OCYIIECTBIACTCS C MCIOJb30BAaHWEM CIEIHAIbHON YCTaHOBKH,
KOTOpas UMEET CICAYIONINE TEXHUIECKUE XapaKTePUCTHUKH:

— MaKCUMaJIbHBIN JuaMeTp oOpabaThiBaeMoit etayin He 0ojiee 420 MwM;

— MaKcHUMaJjlbHas BbIcoTa oOpabaTbiBaemoil Aetanu He 6osee 400 mwM;

— IABIICHUE CKATOTO BO3yXa 0,4 mI1Ia;

— pacxoj Bo3iyxa He 0oJiee 30 M’/MuH;

— YpOBEHb IlIyMa, He OoJiee, 80 nb.

YcraHoBKa COCTOWT U3 CIENYIOIIMX OCHOBHBIX Y3JI0B MW JieTajiei
(puc. 68).

Kopniyc 1 npeana3zHayeH sl pa3MEIIeHHs] OCTAIbHBIX y3JI0B U JIeTajei
YCTAHOBKM M B Kay€CTBE €MKOCTHM i cycneH3uu. Kpblika 2 ucronb3yercs
IUIA 3alIUThl oneparopa oT BeIOpoca cycneH3uu, npoOka 3 il MpeKpalieHus
paboTsl (HOPCYHKM 8 moOciie OKOHYaHUsI padOThl C LENbI0 MPEAYNPEKICHUS
CJIE)KMBaHUS a0pa3MBHOIO MOPOILIKA U 3aKPBITUS UM IPOXOJHOro KaHaia Qop-
cynku. Kpsimka 4 ucnonb3yercst Ajid repMeTru3aluu CUu(OHHOM 4YacTu ycTa-
HOBKM U MPOQPHUIAKTUYECKOTO OOCIYy>KMBAHUS, PacCEeMBaTeIb 5 NMpeaHa3HayeH
I PABHOMEPHOTI'O MTOABO/1a TOTOKA CYCIIEH3UU U BO3/1yXa K IPUCIIOCOOJICHHUIO.
Certka 6 CIIy>)KUT JJIs1 3aIIUTHl OT TOCTOPOHHUX MPEIMETOB HIKHEN 4acTh yc-
TaHOBKH, a COILJIO 7 JJIsl CMELIMBAHMS U pa3roHa CYCIIEH3UU MpU M0J1aye CTPYH
Bo3ayxa. PopcyHKka § IpenHa3HauyeHa JUIs pa3rOHA CKAaTOTO BO3JyXa IOCHE
MOJa41 B YCTAHOBKY.
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— / Puc. 68. YcranoBka uist

. a0pa3MBHOM OYUCTKH BHYT-
—/ PEHHUX OBEPXHOCTEU
JeTajeu:

1 — kopnyc; 2 — KpbIIIKa;

] 3 —mpoOka; 4 — KpBIIIKa;

IE 5 — pacceuBarenb; 6 — CETKa;
7 — como; 8 — hopcyHKa;

9 — obpabaTriBaeMas 1eTalb

Al e e i |

ooy v

3.2. CHATUE 3AVCEHIIEB U CKPYTJIEHUE OCTPBLIX KPOMOK
B TPYJTHOJOCTYITHBIX MECTAX JIETAJIEH
HA TUJIPOABPA3BMBHOM YCTAHOBKE

['mapoabpasuBHON 00pabOTKE MOJBEPratoTCs JETall, U3TOTOBJICHHBIE U3
pPa3HBIX MapoOK CTajeil, CIUIaBOB M I[BETHBIX MeTaioB. Hanbonbmmii nuameTp
oOpabateiBaeMbIx aetaiied — 190 mm, HambOosbias Beicota — 200 mm. Cbem
MeTajula MPOMCXOJUT MYyTeM MHKPOPE3aHUs MPU MPOKAUYKE THMAPOaOpa3uBHON
CMEChIO BHYTPEHHHX IOJIOCTEN JieTanell, 0COOEHHO B MECTaxX Mepexoaa U3 Oji-
HOH MOJIOCTH B APYTYIO (KPOMKHM OTBEpPCTUI). B HEKOTOpBIX ciydasx ruapoad-
paszuBHasg o0pabOTKa IMO3BOJIAET CHU3UTh BEIIMYMHY LIEPOXOBATOCTH U CTAOU-
JU3UPOBATH KA4eCTBO 00pabaThIBAEMbIX TOBEPXHOCTEH.

['mapoabpa3uBHAs yCTaHOBKA ISl CHATHS 3ayCEHLIEB U CKPYIJIEHUSI KpO-
MOK, U300pak€HHas Ha puc. 69, COCTOUT U3 CIEAYIONIUX COOPOUYHBIX €IUHUIL:
1 — cBapHas craHuWHa; 2 — MyJbT YIPABICHUS;, 3 — HAKOHEUHUK THAPOAKKYMY-
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naropa; 4 — CTOMKa; 5 — cTakaH; 6 — BJEKTPOABUTATENb; / — PEAYKTOP;
8 — manpunkoBast MyQra; 9 — skuenTpuk; 10 — cunosoit uunuHap; 11 — obpar-
HBIM Kianas; 12 — ruapoakkymysarop; 13 — nuamHap noabeMa CTakaHa.
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Puc. 69. Cxema ycTaHOBKH JUIsl CHATHSI 3ayCEHLIEB THAPOaOpa3UBHBIM METOJIOM
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Cranuna umeer 6 nBepeit. Jlns ynoOcTBa MOHTaka CTEHKH YCTaHOBKHU
BBITIOJTHEHBI CheMHBIMU. MaHoMeTp M, Moka3bIBaeT JaBJEHUE B THIpPABIMYC-
CKOHM Tmojioctu. Manomerp M, TMOKa3bIBa€T NABJIICHUE B BEPXHEU IOJIOCTH
CTaKaHa.

JI1s1 ycTaHOBKY BpeMEeHU 00pabOTKH JeTajell UMEETCs pejie BpEMEHH.

Jlns mpenoxpaHeHusl YCTAHOBKU OT TEPErpy3KH YCTAHOBJICHO pPEJie JaB-
JIeHUs, oTperynupoBanHoe ot 4,5 no 5 Mlla.

OOGpabaTbiBaeMble ACTaIM YCTaHABIMBAIOTCS B MPUCIIOCOOJICHUH, KOTO-
po€ KpemuTcs K MEePEXOJHUKY YCTaHOBKH. Pabouell cpenoi sABISIETCS TUIIPO-
CYCIIEH3HsI, COCTOSIIAs U3 a0pa3suBHOIO 3€pHA U BOJAONPOBOAHOM BOJbI. AOpa-
3UBHOE 3€pHO J0JKHO ObITh 63C, 54C, 14A, 24A 3epHucroctbio oT 6 g0 100
o 'OCT 3647. Ilocne ruapoadpa3uBHON MPOKAYKKA M MPOMBIBKH JIETANIN CJIE-
IyeT TPOBECTU IMPOTHBOKOPPO3UNHYIO 3alUTy JACTadu. YPOBEHb abpa3uBa
JOJDKEH OBITH OT JHA cTakaHa Ha paccTtossHuM oT 50 mo 90 mm. JlaBneHue Bo3-
IyXa B BepXHEH mosnoctu crakaHa yctaHoBku ot 0,3 no 0,6 MIla. Pabouee nas-
nenue B ruapocucreme 4 Mlla.

3.3. CHATUE 3AYCEHIIEB 1 BEBPABMEPHOE IIIJINGOBAHUE
MEJIKVX JETAJIEM HA VCTAHOBKE YOP-2

YcranoBka moa. YOP-2 npeana3zHaueHa Juisi 6e3pa3zMepHOil 00pabOTKu
JeTajeil B cpeqe cBoOOOAHOrO abpa3uBa, a UMEHHO, CHATHUS 3ayCEHIIEB, PUTYII-
JICHUSI OCTPBIX TpaHel, yJaleHusl OKaIUHBI, UTM(OBAaHUS U TIOTUPOBAHUS MEJI-
KHUX JIeTajIeH.

TexHnyeckue XxapakTepUCTUKHA YCTaHOBKH Y OP-2:

— KOJIMYECTBO YCTAHABIMBAEMBIX 0APA0AHOB, IIIT. . ...ueeeneeenneeanneannne. 4
— Macca JieTajeil, 3arpy>kaeMbIX B OJJuH 0apaldaH, KT...................... 10 4
— KOJINYECTBO HAIMIOJHUTEIS, 3arpyKaeMoro B oAuH OapadaH, KT ..... 10 4
— 4ucio 000pOTOB MpHBOJIa OapabaHOB, 00/MUH ................. OT 25 110 300
— YUCII0 000POTOB MPUBOJIA CUCTEMBI, OO/MHUH .................. OT 100 10 300

Cxema ycraHOBKH npuBeneHa Ha puc. 70. Ha gyryHHOM 5MTOM CTaHHMHE
13 B mogmmMmnHuUKax KayeHHUs CMOHTHUPOBAH LEHTPAJIbHBIA Ball 2, HA KOTOPOM
KECTKO KpemuTcs BOAWIO 1. Boamimo coCcTOMT M3 2-X THUCKOB, CKPEIJIEHHBIX
MEXy coOOOM 4eThIpbMs CTsDKKamu. Ha Boawino no nepudepun Ha NOAIIMITHA-
KaxX KaueHUsi CMOHTUPOBaHbI YeThIpe OapabaHa-KoXyxa 3, B KOTOPBIX HpPH pa-
00Te€ TOMENIAIOTCA ChEMHBbIE KOHTEWHEpbl 2. Boamio u 0apabaHbBI-KOXKYXHU
MMEIOT HE3aBUCUMBIE ITPUBO/IBL.
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Puc. 70. Cxema ycranoBku Y OP-2

B xaxx10M npuBOJE yCTAaHOBJIEHBI CMEHHBIE HIECTEPHU 6 U 9, C TOMOIIBIO
KOTOPBIX HAaCTpamBaeTCsl HEOOXOAMMOE YMCIIO 0OOpPOTOB CUCTEMBI U Oapada-
HOB. [Ipu BKIIIOUEHUU SJEKTPOJBUTATENS § Yepe3 CMEHHBIC IMIECTEPHHU U IIell-
Hyl0 nepenady 10 BpamieHue nepenaercs UEHTPAIbHOMY Baly 2 W BoAuiy 1.
[Tpu mycke snexTpoaBUraTessi 7 yepe3 CMEHHbIE LIECTepHH 6, LEMHYI0 nepea-
gy 5 u 16 Bpamenue nepeaaercs 6apadbanam 3, CBSI3aHHBIM MEX]y COOOH Iie-
b0 4. B pe3ynpTare CloXKeHUs: IBYX JBIKEHUN: MEPEHOCHOTO OT BpalllCHHUS
BOJMJIA U JIOMOJHUTEIBHOIO OT 3JIeKTpoABUTraTens 7, 6apabaHbl 3 MoiydaroT
OTHOCHUTEJIBHOE BpAIlEHHE C YUCIIOM 000pPOTOB, OIIPEIEIIEMOM BhIPAXKEHUEM

Il =i (Il + 11,), o6/mun,
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rae Ils — uncno o0opoToB OapabaHa B OTHOCUTEIBLHOM JABUXKEHUU; I — IEpea-
TOYHOE OTHOIIIEHUE MenHo nepenaun 16; II,, — yucio oOOPOTOB LIEHTPaIb-
HOM 3B€3JI0YKH, CBOOOIHO BpalllatoIelcsl Ha EHTPAILHOM Bally 2, MOJTy4aro-
el JIBMKEHUE OT IenHou nepenayuu S5; I1; — yucio o6opotos Boauna 1.

Hamnpagnenus BpaieHusi Boauia U 0apabaHOB MPOTHBOMOJIOXKHBIE. Y C-
TaHOBKa CHa0keHa TOpMo3oM 15 u Qukcaropom 14, ciayxamum 3anOpHBIM
YCTPOMCTBOM BO BpEMS 3arpy3KH M BBITPY3KM KOHTEWHEPOB. MaxoBuk 12 ciy-
KUT JJI1 PyYHOU PEryIMPOBKU BOJUIA IPU YCTAHOBKE €ro Ha (puKcatop.

3.4. CHATUE 3AYCEHIIEB 1 BE3PABMEPHOE ITOJIMPOBAHUE
MEJIKVX 11 CPEJHUX IETAJIE HA VCTAHOBKE YOP-4

YcranoBka moa. YOP-4 npeana3zHaueHa juisi 6e3pa3zMepHOil 00pabOTKu
JeTajeil B cpeqie CBOOOAHOro adpa3uBa, a UMEHHO JJIA CHATHUA 3ayCEHIEB, MPHU-
TYIUIEHUS OCTPBIX KPOMOK, yJAJICHHUS OKAJIUHBI, NITU(GOBAHUS U TOTUPOBAHMUS
MEJIKUX U CPEAHUX JETAJIEN.

TexHuyeckue XapakTepUCTUKNA YCTAHOBKHU:

— KOJIMYECTBO OAPAOAHOB, IIIT. ... \ueteennreeeeneeeeeaneeeeenneeeennneeennnennns 4
— Macca 3arpyKaeMbIX JeTaneil B OJIuH 0apadaH, KT.................... 1o 45
— Macca HaloJHUTENS 3arpy»KaeMoro B OuH 0apabdaH, Kr............. 1o 25
— IPOJIOJKUTEIIHOCTD OOPAOOTKH, MHH. ... ueeeneeennneenneennnennnns 5...30
— YUCJIO 00OPOTOB BOJIMIIA, OO/MHH. ... euueeeereeenneeenniennneannn, 74...150
— YUCJI0 000POTOB 0APA0AHOB, OO/MHUH.......eeveeeeiaeeanaennn. 85...136
— PETYIUPOBAHHUE YHCEI OOOPOTOB. . ...ueeneeneaneeneeneeennnnnn. CTYIIEHYaTOE

CMEHHBIMHU IECTEPHAMU
— Ta0APUTHBIE PAZMEPBL, MM. ... eueeeneeenneeanneennnn. 2400 x 1530 x 1820
— 3AHUMAEMAS TTOIAID, M v v e e e e e e e e e 3,67
— MACCA YCTAHOBKH, KT ..t uunttteeeeneeeeeenanneeeeeannnnnanneeennnns 3800

[IpuHuun padoThl yCTAHOBKHU MpEACTaBJeH Ha puc. 71.

Ha crannne 11 cBapHOM KOHCTPYKIHMH B NMOAIIMIHUAKAX KA4€HUS CMOH-
TUPOBAH LEHTpaJbHbIA Bad 10, HA KOTOPOM KECTKO Kpenutcea Boauio 1. Boau-
JI0 COCTOUT M3 JABYX JMCKOB, CKPEIJICHHBIX MEXaYy coO0o cTsbkkamu. Ha Bou-
Je no nepudepun Ha NOALIUITHUKAX KAaYeHHUs CMOHTHPOBAHBI YeThIpe Oapaba-
Ha-KOHTelHepa 2. bapaban umeer popMy LIECTUTPAaHHUKA C OTKHIBIBAIOIIECICS
KpbIIKOH. BHyTpeHHre nmoBepxHOCTH (hyTepoBaHbl pe3nHoi. Boauno u 6apa-
OaHbl UMEIOT HE3aBUCUMBIE TIPUBO/IBI.
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Puc. 71. Cxema ycranoBku Y OP-4

B xaxkx1oMm npuBojie yCTAaHOBIIEHBI CMEHHBIE IIECTEPHU S U §, C TTOMOIIIBIO
KOTOpPBIX HAaCTpamBaeTcsd HEOOXOAMMOE YUCIO 000OPOTOB BoJMiIa U OapabaHOB.
[Ipu BKIIIOUEHWU BJCKTPOJBUTATENS 7 Yepe3 CMEHHbIC IECTEPHU M IICMHYIO
nepenavy 9 BpaiieHue nepenaerca neHtpaibHoMmy Bany 10 u Boguny 1. Ilpu
MyCKe AJIEKTPOABUTATENS 6 uepe3 CMEHHBIC IIECTEPHH 5, IIENMHYI0 nepenaqy 4 u
14 Bpamenue nepenaerca 6apadbanam 2, CBsI3aHHBIM MEXAy coOoH 1ensio 3. B
pe3yNbTaTe CIOKEHHS BYX JABM)KCHHM — MEPEHOCHOTO OT BpallleHus: Boauia 1
U JIOTIOJTHUTENILHOTO OT AJIEKTpoABUTaTens 6, 6apabaHbl 2 MONy4arOT OTHOCH-
TEIbHOE BPAILIEHUE C YHCIOM 000POTOB, OMPEEIISIEMOM BBIPAKEHUEM:

Il =1 1, + I1;), 06/MuH,
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rae Ils — uncno o0opoToB OapabaHa B OTHOCUTEIBLHOM JABUKEHUU; I — IEpea-
TOYHOE OTHOIIEHUE 1enHou nepenauu 14; II,, — yucio oOOPOTOB LIEHTPab-
HOM 3BE3/JI04KH, CBOOOJHO Bpallarolieicss Ha IeHTpajibHoM Bainy 10, momy-
qalole ABWKeHHE oT enHou nepeaauu 4; 11, — guciao oboporos Boamia 1.

Hamnpagnienue BpamieHusi BOAWJIA TPOTUB YACOBOM CTPEJIKU, €CIH CMOT-
PETH CO CTOPOHBI ITyJIbTa YIPABJICHUS, HAPABJICHUE BpAllleHUs] OapabaHOB — MO
4aCOBOU CTPEJIKE.

VYcranoBka cHaOxeHa TopMo3oM 13 u ¢ukcatopom 12, cimyxanmum 3a-
MIOPHBIM YCTPOMCTBOM BO BpEMs 3arpy3KH U BBITPY3KU OapabaHOB.

3.5. MEXAHU3NPOBAHHOE CHATHUE 3AYCEHIIEB U CKPYTJIEHUE
OCTPBIX KPOMOK I10 KOHTYPY ITA30B IUCKOB
TYPBOABPASMBHLIM CIIOCOBOM

Typ6oaOpa3uBHbIE MeTOJ 00paOOTKM JeTaled, MMEIIMMX (opMy Tel
Bpaienusi, pazpadoran Bo BHUMMAIII (r. Cankr-IlerepOypr). OH ocHOBaH
Ha MPHUHIUIE MCEBAOOKIKEHUS CHITYYMX MAaTE€pUaOB U 3aKJIHOYAETCS B CO3-
JaHuM a0pa3HBHOTO «KHUIMSIIEro» (MCEBIOOKMKEHHOT0) CJIOsA, B KOTOPBIA TO-
MeEIatoT 00pabaThiBaeMyI0 J€Tajlb, Bpallarollylocsi co cKopocTbio 10 30 M/c.
CpeMm MeTaijia MPOMCXOJIUT MYTEM MHUKPOPE3AHMS MPU COyJapeHUuu adpa3uB-
HBIX 3€PEH C MOBEPXHOCTHIO BPALAOIICHCS I€TAIIH.

Typ60oaOpa3uBHbIi MeTOJ OOpaOOTKM MPU CHITHUU 3ayCEHIIEB U CKpPYT-
JIEHUS OCTPBIX KPOMOK MO KOHTYpPY Ma30B JHCKOB POTOpa KOMIIpeccopa IMo-
3BOJISCT:

— YBEJIMYUTH MPOU3BOJUTEIBLHOCTh TPYJA IO CPABHEHUIO C PYUHOU Clie-
capHoi 00paboTKOil B 5 — 6 pa3s;

— CHHU3HUTh IIEPOXOBATOCTh 00padaThIBAEMON IMOBEPXHOCTH M CTAOMIIU-
3UpPOBATHh KAYECTBO OOPAOOTaHHBIX MOBEPXHOCTEN JETaNEH;

— TOBBICUTH KYJIbTYpPY NPOU3BOACTBA.

VYcranoBka i TypOoabpa3uBHON 00pabOTKH, M300paKeHHasi Ha puc. 72;
COCTOMT W3 CIEAYIOIINX OCHOBHBIX Y3JIOB: paMbl |, KaMepbl HKHEWN 2, KaMEPHI
paboueil 3, KaMephl pacHIMpPUTEILHON 4, TOJIOBKM MOBOPOTHOM 5, MexaHU3Ma
KJIaIIaHOB 6, MEXaHW3Ma 3aCJIOHKHU 7, y3J1a TUIPOOOOpYAOBaHUSA &, 3IEKTPOILI-
kada ¢ myJIbTOM yHIpaBieHus 9.
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Puc. 72. Typ6ooOpa3uBHas ycTaHOBKa

Pama 1 mpencraBnsier co0oil CBapHYIO KOHCTPYKIIMIO, Ha KOTOPOH pa3-
MEIIAIOTCS MEXaHU3Mbl yCTaHOBKH. OHa KpenuTcsi K OETOHHOMY OCHOBaHHUIO
dynnamenTHbIMU Oontamu. Kamepa HUXHSA 2 Npe/CcTaBiIseT cOO0M CBapHYIO
KOHCTPYKLHIO KOpoO4YaToil (popMbl C OTKPBHITOM BepxHEH yacThio. Ha ymopsl
ATOM KaMephl YKJIAJbIBACTCS CIElUaibHas KepaMHUyecKas MOpUCTas PEIIeTKa,
KoTopas pazjenser e€ ¢ padoueil kamepoid. [loaBosa cxxaToro Bo3ayxa B HHXK-
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HIOIO Kamepy ocyliecTBisgercs no Tpyoe. Pabouas kamepa 3, B KOTOpoil ycTa-
HOBJIEH KJIAMIAHHBIA MEXaHU3M, pa3/ielieHa MEepEeropoaKoN Ha JBa OTCEKa — pa-
O0ounii 1 BcriomorateapbHbIi. Ha mupokoit cTopoHe pabovero oTcexka UMeeTcs
OTBEPCTHE JJIsl BBOAA U BBIBOJA 00padaThIBAEMOM JI€Tajau, KOTOpas KPermuTcs
Ha LIMNUHJAEIE HOBOPOTHOM T'OJIOBKU. BCrioMorareibHbld OTCEK UMEET JBa OT-
BEpCTUA JJI 3arpy3ku aOpasuBHOTO 3epHa. Beixon Bo3gyxa u3 pabodero u
BCIIOMOT'aTeJIbHOTO OTCEKa B PACIIMPUTENIbHYI0 KaMepy 4 MPOMCXOIUT Yepe3
OKHA, OTKPBITUE U 3aKPBITUE KOTOPBIX MPOUCXOJHUT C MOMOIIBIO KIIAMAHOB 6.
[loBopoTHast rojOBKa 5 MPEICTaBIIET COOOW CBapHOW Kapkac, Ha KOTOpOM
KpEMUTCs y3ei WIMUHAENIS U 3JIEKTpOABUTATENb. BpamieHue netand oT 3JeK-
TPOJBUraTesl MPOU3BOAUTCSA MOCPEICTBOM peMeHHOM mnepemaun. CKOpOCTh
BpallleHUsl JCTAIN PETyJIUPYETCS CTYNMEHYaTo C IMOMOIIbI0O CMEHHBIX HIKHBOB.
IToBOpPOT rosI0BKM BOKPYI' OCH, IPUKPEIJIEHHON K HUKHEU KaMepe, OCYILECTB-
JISI€TCA C MOMOIIBIO TUAPOLMIMHpA. MexaHu3M KilarnaHoB 6 Mpe/iCTaBIIEeT Co-
00li BaJ C KOPOMBICIIaMH, Ha KOTOPBIX 3aKperieHbl Kiananbl. [loBopoT Bana Ha
20° ocyllIecTBISIET OTKPBITUE WM 3aKphITUE OKHA paboueil kamepsl. [loBopor
Bajla C KOPOMBICIIOM OCYIIECTBIIAECTCS C IMOMOUIBIO THUIPOLMIMHIpA 4Yepes3
phlyar.

I'mapoobopynoBanre 8 mpeacTaBisieT coOOM y3el, Ha paMe KOTOpPOro
KpEMUTCs TUAPOCTAHLINS U CTOMKA ¢ pacnpenenutensiMu. OT pacnpenenurenei
MIOCPEICTBOM PYKABOB BBICOKOTO JIaBJIEHHUs pabodyasi KUJIKOCTb IOCTYIAET K
TUAPOLUMIUHAPAM pabOUYnX OPraHoOB.

PaboTra ycTaHOBKM Ha MOJIYaBTOMAaTHYECKOM IUKJIE MPOTEKAaeT B Clie-
IYIOIIEW TOCJIEA0BATEILHOCTU: 00pabaThIBAEMyI0 JE€Tallb YCTaHABJIMBAIOT
BPYYHYIO Ha ONPABKY ILIMHHAEIA YCTAaHOBKH M 3aKpEIUIAIOT. BritoueHnem
kHOMKHU «IIyck», mpu MonokeHnu nepexiovarens « ABToMar. padboTay, mpouc-
XOJIUT 3aIyCK TUAPOCUCTEMBI, IMOCJE YEro TUIPOLMIMHIPOM IPOU3BOAUTCS
ITOBOPOT TOJIOBKHU U JI€Tajb BBOAUTCS B pab0ouyr0 Kamepy, a ¢iiaHel MoBOpOT-
HOU T'OJIOBKH T€PMETHUYHO 3aKPbIBAET OTBEPCTUE. 3aTEM T'OJIOBKA (PUKCUPYETCSA
B ATOM ITOJIOKEHUU C MOMOUIBI0 (pukcaTopa. B 3T0 BpeMsi OKHO B pabodem OT-
CEKe OTKPBIBAETCS, a BO BCIIOMOrarelibHOM — 3akphiBaeTcs. Ilocne ¢ukcamm
MTOBOPOTHOM T'OJIOBKM OTKPBIBACTCS 3a/IBUKKA U B HUKHIOIO Kamepy MoAaeTcs
BO3/yX OT BEHTHJISITOpPAa BHICOKOTO AaBJICHMsI, KOTOPBIA MOABIMAET 3epHO (00pa-
3yeTcs TNCEBIOOKIKEHHBIA «KUISIUN» ciaoi adpa3uBa). II0CKOJIbBKY OKHO BO
BCIIOMOT'aTeJIbHOM OTCEKE 3aKPBITO, TO MPOUCXOJIUT IEepeKauka adpa3uBHOTO
3epHa U3 BCIOMOTaTeJIbHOrO OTCeKa B padbouunii. [lo okoHYaHMU nepekavyku 3a-
CJIOHKa 3akpbiBaeTcsa. OITHOBPEMEHHO C OTKPBITHEM BO3IYIIHOW 3a/IBHXKKH,
MIPUBOJUTCS BO BPAILlEHHE IINUHJENb C ONPAaBKOW U JeTalibio. Takum oOpazomM
JI€Tajlb BPAILIAETCS B MCEBAOOKMUKEHHOM «KHUIISIIIIEM» clloe adpa3uBa U MpPOHC-
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XoauT 00paboTka. 1o McreueHnrn yCTaHOBIEHHOTO BPEMEHH MPOUCXOIUT M3-
MEHEHHE HaIlpaBJCHUS BpallleHMs JETaad Ha MPOTHBOIMOJI0XKHOE. [lo okoHua-
HUU 00pabOTKH MITTUHACIBHBIN MPUBOJ] OTKIIFOUAETCS, OTKPBIBAETCS 3aCJIOHKA U
OKHO BO BCIIOMOTareiabHOM Kamepe. [IporncxoauT nepekayka 3epHa BO BCIIOMO-
raTeJibHyl0 KaMepy, 3aKphIBACTCsl BO3MAYIIIHAS 3aJIBIKKA W MPEKpaliaeTcs mo-
Java BO3/yXa. 3ailesika (pukcaropa 0CBOOOXKAAET MOBOPOTHYIO T'OJIOBKY M 00-
paboTaHHas AeTallb BEIBOAUTCS U3 pabodeil KaMmepbl TOBOPOTOM T'OJIOBKH.

YcTaHOBKa MMEET Tak)Ke HalaJ0YHBIA PEXUM padoThl (IIPU MOJIOKEHUU
MepeKyroyarelis «Hajlaaka»). B mepByro odepear NMpOM3BOIUTCS Halagka OT-
JEeNbHBIX MEXaHM3MOB 0€3 Mo/Jauu BO3/ayXa M a0pa3uBHOIO 3€pHA. 3aTEM MpPO-
M3BOJIMTCS 3aChINIKa a0pa3MBHOTO 3€PHA, OMPELISIETCS BpeMs MepeKayku 3ep-
Ha U3 pabouell KaMmepbl BO BCIIOMOraTelbHYI0, MOI0MpaeTcst BpeMsi 00pabOTKu
JIeTaJIi ¥ HACTPAUBAIOTCSI peJie BPEMEHHU.

TexHuueckue JaHHbIC 110 00pabOTKE JAeTajei Ha YCTaHOBKE CIICIYIOIINE.

1. KonnuectBo aOpa3uBa, 3achlllacMoe NEPBOHAYATIBLHO B KaMmepy ycTa-
HOBKHM 220 * 10 kr.

2. Ilpu oOpaboTKe AeTaneil UCMOJb3YITCS CIACAYIONME NUTM(OBaTbLHbIC
MaTepHaIbI:

— 3JIEKTPOKOpYH1 HOpMasbHbld Mapku 13A, 14A o 'OCT 28818-90;

— anekTpokopyH 6emnbiii Mmapku 25A o 'OCT 28818-90;

— abpasuBHBIC MaTepUaIIbl (3€pPHUCTOCTD NUIN(OBATHLHBIX MaTepUajoB
63 — 80 o 'OCT 3647-80).

3. Bpems oOpaboTku onHOM AeTand OT 3 A0 15 MUH B 3aBUCUMOCTH OT
MPUMEHSIEMOT0 a0pa3uBHOTO MaTepuana, JuaMmeTpa oopabdaTsiBaeMOM EeTalu U
TpeOyeMOll IIIEPOXOBATOCTH.

4. Yucno o0OpOTOB MIMUH/ETS YCTAaHABIUBACTCS 32 CUET CMEHHBIX IIIKH-
BOB B 3aBUCHMOCTH OT JHaMeTpa 00pabaTbIBa€MO J€Tajau, COrJIaCHO Tadil. 2.

5. Ilocne 0OpabOTKH eTallb HEOOXOIUMO MPOMBITH.

Tabnuua 2
Bri00p 4acTOThI BpallieHUs IIMUHACIS CTaHKa
Hapyxusiii tuamerp Jlnamerp mKusa Jlnamerp mKusa Yucno 060poToB
00pabaThIBaeMBIX IITTHHJEISA,
N Ha IITUHACTE Ha DJICKTPO/IBUTATEIe
neTanei 00/MuH
250 - 350 160 228 2000
350 — 450 160 152 1500
450 — 500 160 115 1000
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3.6. CKPYIJIEHUE KPOMOK IT10 TOPIIY 3VBA IIECTEPEH HA
ABPABUBHO-POTOPHOM YCTAHOBKE AYP-3

AOpa3uBHO-POTOpPHAs YCTAHOBKA MpeAHA3HAYCHA JIJII MEXaHU3UPOBaH-
HOTO CKPYIJICHHSI KPOMOK IO TOpIy 3y0a MIECTepeH, HO MOXET ObITh UCIOJb-
30BaHa B psAJE CiIydaeB i1 00pabOTKM KPOMOK M IMOBEPXHOCTEMN JIpyrux JeTa-
JIeH, IPeACTABIISIIONMX COO0M Tea BpallleHUs B3aMEH PyYHON 00paOOTKHU.

O06paboTka KpPOMOK 3yObEB IIIECTEPEH MOXKET NPOM3BOJMUTCS Kak Ha
«CBIPBIX», TaK U MPOLIEIIINX TEPMUUIECKYIO 00pabOTKy JIeTajsiX C TBEPAOCTHIO
MMOBEPXHOCTHOIO cjiosi 3yObeB mocie nemeHtanuu U 3akaiku HRC 60...64.
HauOonbimmii nuamerp mecteped 65 MM, HauOoublni Bec He Oonee 0,5 Kr.

AOpa3uBHO-poTOpHas ycraHoBka Tuna APY-3 pabGoraer Ha mnpuHIUIE
MIPUHYAUTENIBHOrO BpalleHus JieTaneil B chepe cBOOOAHOr0 yBIAKHEHHOTO Ha-
MOJIHUTEJIS,, HAXOIAIIErocss B BUOPOKOHTEHHEPE.

Hanonnutenem sBisercs HUIM(OBAIBHOE, 3JIEKTPOKOPYHIOBOE 3€pPHO
23A wmm 13A...14A no I'OCT 4785-64 nnm 3epuo 80-100 mo 'OCT 3647-71.

Paboueii KUIKOCTHIO, TPUMEHSIEMON JIJISl YBJIAKHEHUSI HATIOJIHUTEIS, SIB-
JISIETCSl PacTBOP, COCTOAIIUHN U3 CIEIYIONINX KOMIIOHEHTOB:

—3,5...5,0 % smynbscona 32 I'OCT 1975-53;

—0,2...0,5 % xansunaupoBanHou coapl [[OCT 10689-70;

— OCTaJIbHOE BOJA.

Pexxum 06paboTku:

a) 4UCJI0 00OPOTOB MIMUHIEIS POTOpa 11=3000...5200 06/muH;
0) amMIIUTyAa KoJeOaHui KOHTeHHepa A=1,5mm;

B) 4acTOTa KoJieOaHUI KOHTEHepa f=22Tm;

') BpeMs 00pabOTKHU JIeTalv T'=1,0 mun;

1) pesepc BpaieHus yepe3 50 % yka3aHHOTO BpEMEHH.

KoHCTpyKTHBHBIE OCOOEHHOCTH a0pa3WBHO-POTOPHON YCTAaHOBKHU THUIA
APY-3 cnenyrommue: Uil 3aKpEIUICHUS IETANH U €€ BPAIICHUS YCTAaHOBKA OC-
HaIlleHa IBYMs IIMHUHACISIMU, KaXKIbIM U3 KOTOPBIX 3aKPEIJIEH HA COOTBETCT-
BYIOILIEH MOJBHXHOM TpaBepce, KOTOpas NEPEMEIIAECTCS MO JIBYM BEPTUKAIb-
HBIM LUJIMHIPUYECKUM HANIPABISIONIMM MO AEHCTBUEM IITOKA ITHEBMOLIUIINH-
npa. InuHaen npuBOIUTCS BO BPAIEHUE OT AJIEKTPOJBUTATENS C TOMOIIBIO
KJIMHOPEMEHHOU Nepeaayu.

B cron cramka BMOHTHpPOBAaH KOHTEMHEpP. BHyTpM cTOna pa3menieHbl
TaKk)kKe BUOPOIIPUBOJ] KOHTEWHEpa, MHEBMoAanmnaparypa, MHEBMO-THAPOKOMMY-
HUKAIIAH, SJIEKTPONPOBOJIKA.

[TpoMbIBOUHBIN O0aK CBOOOJHO YCTaHOBJIEH HA IMOJY PSJOM C YCTaHOBKOM
Y COEJIMHSIETCA C HEW PE3NHOTKAHEBBIMU PYKABAMM.
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Jlyis ynpaBieHus: YCTaHOBKOW MMEIOTCS TpH MynbTa. OAWH Ha CTEH[E
aneKkTpoIikada ¢ KHOMKaMH Iycka W OCTaHOBa BUOPOIIPUBOJAA M HAcoca Mpo-
MBIBOYHOTO Oaka. J[Ba mynbTa pacrlojoKeHbl B MEpeIHENd YacTH CTOoja U CIIy-
KaT 7Sl YIIPABJICHUS IIITUHIEIISIMHE.

[TonbeM 1 ormyckaHue MMUHICIS, a TAKXKE 3all0JIHEHNE MTHEBMOOAJJIOHOB
MO/ KOHTEHHEPOM OCYIIECTBIISIETCS 3@ CUET MOJIa4l U3 CETH CKATOTO BO3ayXa
non gasinenuem 300 — 400 xI1a.

DIeKTpooOopy1oBaHNE 00€CIICYMBACT aBTOMATUUECKUHN ITUKJI 00pabOTKHU
JIETaJH 110 3aIaHHOMY BPEMEHH, a TaK)Ke padoTy BUOPONPUBO/Ia U TTOMITBI.

[Ipu 00paboTke neTalib MOJDKHA 3ariTyOJsThCcsl B aOpa3sWBHYIO Maccy Ha
40 — 60 MM, cunTas OT BEPXHETO Topua. [ mpeaoTBpamieHns chema MeTaa
¢ npoduIbHON MOBEPXHOCTU 3y0a B mpolecce 00padOTKU IIECTEpHH, Ha Hee
YCTaHABJIMBACTCS dKpaHUpYIoIIee Koibio (puc. 73). BeicoTa Kosblia MEHBIIE
IIMPUHBI BEHIA LIECTEPHU Ha pasMmep «A», paBubid 0,35 — 0,7 mm. [Ipn uzme-
HEHUU pa3Mepa «A» BelIMYrHa paJnyca CKpYrieHus KPOMKH TUIaBHO BO3pacTa-
€T WJIM YMEHBIIIACTCA.

Heranb
DKpaHupylollee
‘c\ ) KOJIBLIO
A ' /// ! é 'K
[ | % ' /A |
~

Puc. 73. Cxema ycTaHOBKH SKpaHUPYIOLIEro KOJblla Ha 00pabaThiBaeMyI0 J€Tallb

3.7. CKPYTJIEHUE KPOMOK, PAJINYCOB Y IMOJIMPOBAHUE
JIETAJIEY TUTIA TEJI BPAIITEHU

YcraHoBKa J1s1 CHATHSI 3ayCEHIIEB U CKPYIJIEHUSI KPOMOK, U300pakeHHAast
Ha puc. 74, COCTOUT U3 CJIEAYIOIINX COCTABHBIX COOPOUYHBIX €auHUIL: 1 — cBap-
Has CTaHWHA; 2 — CTOMKa; 3 — CHUJIOBas TOJIOBKA C y3JI0M OCHWJUIALNY; 4 — 0aK;
5 — nuIMHAp noabeMa; 6 — KiieMHasi KopoOka; 7 — myJIbT yIpaBJieHus; 8 — Tpa-
Bepca, 9 — koxyXx; 10 — anexktpoasurarens; 11 — y3en noAroToBKU BO3ayXxa.

CuiioBast TOJIOBKA C Y3JIOM OCHWJUISILIMU MEPEMEIIAETCS 110 IBYM Halpas-
JISFOIIMM C MIOMOIMIBIO CHJIOBOTO IMIMHAPA. B IITOK y371a OCHMIIISIIUN BCTPOEH
WINUHAEb Ul KPEIUJIEHUsT JeTal, KOTOPbIA MPUBOAUTCS BO BpalllEHUE Yepe3
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KJIMHOPEMEHHYIO IIepefady 3JIeKTpoAsurareneM. Yacrora xoma CUIIOBOM TIo-
JIOBKU PETYJIUPYETCA NBYMS APOCCENSIMHU, PACIIOIOKEHHBIMA HA CUJIOBOM TI'O-
JIOBKE.

Puc. 74. YcranoBka [uisi CHATHS 3ayCEHIIEB U CKPYTIICHUSI KPOMOK

AMIUTATYJIa OCHUJUISIIMA CUJIOBOM TOJIOBKM YCTAHABIMBAETCS C IOMO-
b0 IBYX «(IaKKOBY», B3aUMOJICHCTBYIONINX C IBYMSI OCCKOHTaKTHBIMH J1aT-
JUKaAMH.

TexHonorudeckue gaHHBIC N7l BBINOJHEHUS OIEpaluu TUApoadbpa3uB-
HOM 00pabOTKU JeTajel ciaeayrolue.

1. PabGoueii cpenoil sIBISETCS THIPOCYCIEH3US, COCTOsIIas U3 adpa3uB-
HOTO 3€pHa U padoyell KUAKOCTH B cOCTaB KOTOpou BXomsaT: amyiscoa (I'OCT
6243), kaneuuHupoBanHas coaa (I'OCT 5100) u Boja.

2. AOpasuBHOe 3epHO Mapku 2A, 38A, 14A, 9A, 91A, 94A (I'OCT
28818), 3epaucroctbio 63 — 120 (I'OCT P 52381). Paspemiaercsa cmech abpa-
3UBHBIX MaTEpUAJIOB OJHOW 3€PHUCTOCTH.
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3. Pabouas >KuAKOCTh COCTOUT U3 CJICTYIOITUX KOMIIOHCHTOB B ITPOIICHT-
HOM COOTHOIIICHUHU:

— amyscou 92 ot 3,5 10 5,0 %;

— KaneliuHaupoBaHHas coja ot 0,2 1o 0,5 %;

— OCTaJIbHOE BO/IA.

4. YpoBeHb rujipoadbpasuBa B 0ake He JoJpbkeH ObITh Hke 100 — 130 mm
OT BEpXHETO cpe3a.

Texandeckre XapaKTePUCTUKHA YCTAHOBKH.
JlaBnenue Bo3myxa Ha Bxoje B yctaHoBKy oT 0,3 1o 0,5 mlla.
JlaBiieHue Bo3yxa, mojgaBaemMoe Ha Oapbarax, He 6osee 0,1 ml]a.
Xoa cuinoBoy roiaoBku — 470 M.
AMIUIUTY1a CUJIIOBOU T'OJIOBKH 15 MM.

APl S

Yacrora ocuuIs iU CWJIOBOM rOJIOBKH 10 3 [

6. Haubonbmmii nuamerp oOpabaThiBaeMoil neraiu He Oosiee 250 mwm,
HaunOoJbIas Beicota 150 MM.

7. PaccrosiHME OT HIDKHEH KPOMKH IIMUHACIS 10 HIDKHEH KPOMKH JeTa-
nu coctapisieT He 6osee 290 — 300 mm.

8. Tpebyemas yacTtoTa BpallleHUs IITTUH]IEIISI BRIOMPACTCS B 3aBUCUMOCTH
OT MaMeTpa 00pabdaThIBAEMOM JETalN COIIaCHO Tadm. 3.

Tabnuua 3
JuameTpbl 00padaThIBAEMBIX AeTaNIEH
Ywucno 060poTOB MIMUHACIS, Juametp oOpabaThiBaeMOit CxopocTh 00paboTKH,
00/MUH JICTaJIA, MM m/c

250 — 206 25-20
1870 206 — 153 2015

206 — 153 34 -25

1

3157 153 — 100 25-17
4780 153 — 100 38 -25

3.8. BUBPOABPABMBHAA OBPABOTKA JIETAJIEN HA
TOPOUIAJIDHBIX YCTAHOBKAX

TopounanbHas BUOpoabpa3uBHasi YCTAHOBKA IpEIHAa3HAYACTCS JIsl CHSI-
THS Harapa MnpoAyKTOB KOPPO3UH, 3ayCEHIIEB, CKPYTJIEHUS] KPOMOK U TOJUPO-
BaHUsI OBEPXHOCTEH HAa PEMOHTHBIX U HOBBbIX jetaisax ['T/] BuOpoabpa3suBHbIM
METOJIOM.

Bubpoabpa3uBHas o0paboTKa jeTajiell Ha TOPOUJATIbHBIX YCTAaHOBKaxX
OCYIIECTBIIAETCS 32 CYET HE3aBUCHUMOIO MEpEeMENIeHUsT a0pa3uBHBIX TPaHyJl U




72

JeTajgel B KOHTEeHHepe yCTaHOBKH. JleTamu Bo BpeMsl oOpaOOTKH MOTYT Haxo-
IUTHCS KaK B CBOOOJHOM COCTOSIHMU, TaK U KPEMUThCA B Mpucnocodnenuu. B
nporecce 00padoTKK depe3 abpa3uBHBIN HAIIOJIHUTENb B KOHTEHHEPE MPOKAYH-
BaeTCs MIPOMBIBOYHAS JKUJKOCTh, KOTOPAsi YHOCUT B OTCTOMHHUK ILJIaM (TIPOAYKT
00paboTKM).

Jlanapiii MeTo; 00paboTKM MpHU MOJIUPOBKE, CHATHH 3ayCEHIIEB, Harapa,
MPOJYKTOB KOPPO3UH, CKPYTIIEHUSI OCTPHIX KPOMOK Ha JIETAJISIX TTO3BOJISIET:

— YBEIUYHUTHh MPOU3BOAUTEIHLHOCTh TPYJa B HECKOJIBKO Pa3 MO CpaBHE-
HUIO PYYHOM cllecapHOr 00pabOTKOI;

— CHM3UTH IIEPOXOBATOCTh U CTAOMIM3UPOBATH KAaue€CTBO MOBEPXHOCTEH
JIeTaneH;

— TIOBBICUTH KYJIBTYPY IIPOU3BOJICTBA.

YcranoBku tuna TBY-80 (puc. 75) coctost m3 BuOpartopa u TyMOBI.
BuyTpu TyMOBbI HaXOAUTCS peHUPKYISIIMOHHAs KaMmepa. CBepXy Ha TymOe Kpe-
MUTCS YJBT yIPaBICHUSI.

Puc. 75. Ycranoska TBVY-80 misg ounctku
pabourx ¥ HAMPABJISAIOMINX JIOTATOK



73

Bubparop coaepkut pabounii KOHTEMHEP TOPOUAAIBHON (OPMBI, yCTa-
HOBJICHHBII Ha PE3MHOBBIX aMOpPTHU3aTOpax. BeIHYXIeHHbIE KOJieOaHUs KOH-
TEeHHEpy COOOIIAOTCS TPU TOMOIIHU Je0aTaHCOBOI'O BO30YIUTES.

BubpoBo3Oyautens npencraBisger co0oil Bajd, Ha KOHIIAX KOTOPOro 3a-
KPEIUIEHBI SKCIIEHTPUKOBBIE TPY3bl — AcOananchl. Kaxaplii nedanaHnc coCcToUT
U3 JIByX CEKTOPOB, KOTOPBIE YCTAHABJIMBAIOT JIPYT OTHOCUTEIBHO ApPYyra MOJ
moObIM yriioM. Ban BpamjaeTcss Ha IBYX NOJAIIMITHUKAX, 3aKPEIJIEHHBIX B KOP-
nyce-Tpyoe. Bpaienre Bana BUOPOBO30YIUTEIA OCYIIECTBIISIETCS OT JJIEKTPO-
JBUTATEJIsl 4epe3 3JIaCTUUHYI TMOKyro My(dTty. Pabodasi kamepa KOHTeWHepa
OCYUIIECTBIIAET KOJIEOAaHHWS B TOPU3OHTAJIbHOM W BEPTUKAIBHOW IIOCKOCTSX.
OO6pabarbiBaeMble AeTany U a0pa3UBHBIN HAMOJIHUTEIb BUOPUPYIOT U JIBHKYT-
Csl 10 BUHTOBOM TPACKTOPHUH.

[Ipu BpaiieHnn Basia BO30YIUTENS CO3AAETCS LIEHTPOOEKHAS CHUJIA, KOTO-
pasi BhI3bIBAaET KoyieOaHUs KOHTeWHepa. PerynnpoBaHue aMIuiMTynbl U Tapa-
MeTpa HalpaBJIEHHOTO JABMXEHUSI MACChl, HAXOAMICICS B KOHTEHHEpE, TOCTHU-
raeTcsi '3AMEHEHHEM B3aMMHOI'0 PACIOJIOKEHHSI CEKTOPOB BEPXHETO U HHXKHETO
nebanaHcoB. Yo pazBopoTa (GUKCUPYETCS IO MIKaJe.

Bce y3nbl BUOparopa yCTaHOBIJIEHBI HA MAacCUBHYIO CTaHHWHY, MpPHUMEHE-
HUE€ KOTOpOW MPHUAAET BUOPATOPY CIMOCOOHOCTH MPOTUBOCTOATH Pa3pPYIICHUIO
OT COOCTBEHHBIX BUOpAIUii.

JInst cHU KeHUsl yMa BHYTPU KOHTEMHEpa YCTaHOBJICH BKJIAABIII U3 I10-
JMypeTaHa, a CBEpPXy KOHTEMHEP 3aKpbIBaeTCs 00Ope3HOM KpbILKoi. CiuB mpo-
MBIBOYHO-aKTUBUPYIOIIEH KUIAKOCTH U3 KOHTEHHEpa NPOU3BOAMUTCS Yepes
CJIMBHOM MaTpyOOK M PyKaB B OTCTOMHUK PEUUPKYISIIUOHHON KaMepHhI.

[Togada »XKUAKOCTH U3 PELMPKYIIALMOHHON KaMephbl MPOU3BOAUTCS C IO-
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Paspemraercss koMOMHALUS U3 3TUX MATEPUAIIOB B PA3IMYHBIX COOTHOIIE-
HUSX.

2. Ilpu ynaneHuun Harapa v MpoJyKTOB KOPPO3UHU C PEMOHTHBIX JIOIATOK
paspeliaeTcsi UCIOJIb30BaTh B TOM )K€ MPOIOPIUU APOOJIEHBIE OTXOAbI HUTH(O-
BaJIbHBIX KpyroB Mapku 24A6...24A16 c tBepaocteio CT wim 6oiiee BEICOKOH
CTENEHBIO TBEPAOCTU pazMepoM S5 — 30 MM.

3. B kadecTBe MPOMBIBOYHO-aKTUBU3UPYIOIIEH KUJKOCTH UCITIONb3YIOTCS
pa3lIMyHbIe TEXHUYECKHE MOIOIINE CPEJICTBA, & TAKXKE CYCIEH3UH U PACTBOPBHI,
yIIydllIarolue KayecTBO MOJMPOBKHU JeTajneil, Takue kak «Bubpon», «llomnu-
pom», ke KMLI u np.

4. Tlpu ynaneHuu Harapa v IpOJyKTOB KOPPO3UH C JeTajeil, COOpaHHbBIX
B y3Jbl, B Kaue€CTBE MPOMBIBOYHO-aKTUBU3UPYIOMIEH KUIKOCTH MPUMEHSIOT
XOJIOZHYIO BOAOIPOBOAHYIO BOMY.

[Ipu nomupoBaHuu AeTalleld U CKPYIJIEHUU PaJlyCOB HA JETaNsIX IpUMe-
HAETCSI CMeCh a0pa3WBHBIX TPaHyJ B Pa3IMYHBIX COOTHOUIEHUsX. IIpu ckpyr-
JIEHUW PAJUyCOB Ha KPOMKax JIONATOK IPUMEHSIETCS CMeCh aOpa3MBHBIX
rpanyi: 40 % mpusm tpexrpannbix IITS; 30 % mpusm tpexrpannsix I1T10;
30 % dapdopoBbIx mapoB auamerpom 6,1 Mm.

5. Ilpu cHATUU 3ayCEHIIEB U CKPYTJEHUU OCTPBIX KPOMOK Ha JAETAJAX:

— 1Ipy BUOp0oaOpa3uBHOI 00pabOTKE AJI CHATHS 3ayCEHLIEB U CKPYTJIEHUS
OCTPBIX KPOMOK Ha JETalsiX IPUMEHAETCS CMeCh aOpa3MBHBIX TpaHyI
24A6...24A16 c tBepaocthio CT u 0oJiee BBICOKOM CTEIEHbIO TBEPAOCTU pa3-
MepoMm S — 30 Mm;

— B Ka4eCTBE MPOMBIBOYHO-aKTUBU3UPYIOIICH KUJAKOCTU MIPU CHATUU 3a-
YCEHIIEB U CKPYIJICHMH KPOMOK JIeTaliell U3 HEeP KaBEIOIIUX CTaJel U CIUIaBOB,
TUTaHa MIPUMEHSAETCS X0JI0IHAs BOJIONPOBOIHAS BOJIA;

—1pu BUOpOOOpabOTKE AeTaneil U3 JPYyrux MaTepuagoB MPUMEHSIOTCS
pa3lIMyHble TEXHUYECKUE MOIOIINE CPEICTBA.

6. KonuyecTBO HamoJsHUTENSE BMECTE ¢ 00padaThIBAEMbIMU JIETAISIMHU HE
JOJIKHO TPEBBIIIATh MAacCy, YKa3aHHYIO B IMAcClOpPTe Ha KOHKPETHYIO BUOPO-
YCTaHOBKY.

7. Pexxum oOpabOTKM: YacTOTa BpalleHUs, aMIUIUTY/1a KoJieOaHH, COOT-
HOIIICHUE HAMOJHUTENS U JIeTalied, BpeMsi 0OpabOTKU — OMNpEeNeNsieTCs OIBIT-
HBIM ITyTE€M JIJI1 KOHKPETHOTO BUAa 0OpabOTKH.

8. Ilocne okoHuaHusi BUOpOaOpa3MBHON OOPaOOTKU JIETAIM OTIEIISIOTCS
OT HAMOJHUTENS U IPOMBIBAOTCH.
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3.9. BUBPOIIOJIMPOBAJILHAS OBPABOTKA HA YVCTAHOBKAX
OUPMbBI «<ROSLER»

OOmwmii BUJI yCTAaHOBKH NPHUBEAEH Ha pUC. 76. TeXxHUUECKUE XapaKTepu-
cTUKH ycTaHOBKM R620 npuBenensl B Ta0. 4, a ycranoBku R420 — B Ta6m. 5.

Jeranu npu oOpabOTKE YCTaHABIMBAIOTCS B CHEUAIBHOM IPHUCIOCO0-
JIEHUM WJIM HAXOJATCS B CBOOOJHOM (He3akperuieHHOM) Bujie. IIpucmnoco0ie-
HUS JUIsl 3aKpeTUIeHUs] JeTajiell He00X0AUMO HU3TOTaBIIMBaTh U3 aHTUKOPPO3U-
OHHOTr'0 MaTepHaa ¢ LeJbI0 CHIKEHUS 3arpsi3HeHHs pabodeil cpeibl.
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13 : : —‘:f~\ -J:_._ T - ;'-'n
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4 — ; I
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5 :
i i St -3 1
s _/ /L

Puc. 76. Cxema ycTtaHoBKHU Ji1si BUOpoaOpa3uBHON 00pabOTKU:
1 — 6apaban ueHTpudyru; 2 — NOAIIUIHUKY;
3 — NpUBOJHOM ABUraTeNb; 4 — MOJBOJI TEXHOJIOTHUYECKON BOJIBI;
5 — KpOHIITEIH C HOKOM I OTACJICHUS [IIaMa;
6 — yCTpOMCTBO JJIsI OT/ACJICHUS LIJIaMa;
7 — nmpueMHas BaHHa JUIsl OCTaTOYHOM BOJIBI;
8 — BBIXO/1 OCTaTOYHOU BOJIbI;
9 — KOXKyX € IBeplel U MPeJOXPAHUTENbHON OITOKHPOBKOM;
10 — Tenexka mis nurama «Oko-Packy;
11 — Tpy6a ansa oTaeneHus nuiama (BbIXOJ YACTON BOJIBI);
12 — nHEeBMaTHYECKUE MOAKIIOYEHUS U CMa3Ka JJIsl YCTPOUCTBA OTJEICHHUS IIamMa;
13 — cma3ka AJis MOAIIMITHUKOB OapabaHa
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Tabnuua 4
TexHuyeckue XxapakTepUCTUKU BUOPOTOIUPOBAIBHOM YCTaHOBKH R620
XapaKkTepucTHKa PasmepHoCTh R620
Pabouas emkocms
— o0t 00beM b 620
— TOJIIMHA MET. JINCTa MM 7
— BHEIIHUH THAMETP MM 1700
— mupuHa paboueld KaMmepsl MM 430
— JUITMHA OKPYXHOCTU paboueil eMKOCTH MM 3510
— IUAMETP BBIITYCKHOT'O OTBEPCTHUS MM 190
— Bec 0e3 3arpy3ku KT 1150
— rabapursl <111 MM 1700x1700
— BEpXHsIsl KopMa paboueil eMKoCcTH MM 1200
— JIaBJICHHE HA I0JI Kr/M° 3000
Tonwuna nokpvlmus
— CUHTETHYECKHI KayuyK
(Super 2000, 730H) ™ MM 20
— noJInypeTaH (Topsiuee JUThe) CTaHAapT MM 20
IIpusoo
— YHCII0 000POTOB 00/MUH 1500
— YKCII0 000POTOB MPU Cenapaluu 00/MUH 1000
— MOIIHOCTH NPUBOJIA kBT 5,5
— LIEHTPOOEKHAS CHIIa H Makc. 68000
Pabouee HanpsikeHue B 400/230V.50Hz3Ph N/PE
Tabnuua 5
TexHuyeckue XxapakTepUCTUKU BUOPOTIOIUPOBAIBHOW yCTaHOBKHM R420
XapakTepucTukKa PasmepHoCTB R420 EC
Pabouas emxocms
— o0t 00beM b 420
— TOJIIIMHA METAJUTMYECKOI0 JUCTa MM 7
— BHEIIHUH THAMETP MM 1520
— mupuHa paboueld Kamepsl MM 365
— JUTMHA OKPYXHOCTU pabodeil eMKOCTH MM 3245
— IMaMETP BBIITYCKHOT'O OTBEPCTHUS MM 190
— Bec 0e3 3arpy3ku KT 1020
— rabapurs JxI11 MM 1520%x1650
— BEpXHsIsl KopMa paboueil eMKoCTH MM 1240
— JaBJICHHE HA I0JI KI/M 1000
Tonwuna noxpvimus 3000
— cuHTeTH4eckuit kayuyk (Super 2000, 730H) MM —
— NoJInypeTaH (Topsiuee JUThE) CTaHAapT MM 16
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Oxkonuanue Tadm. 5

XapakTepucTuKa PaszmepHOCTB R420 EC
IIpusoo
— YKCII0 000POTOB 00/MuH 1260x360
— YUCJI0 000OPOTOB IIPH Cemaparuu 00/MuH 4600
— MOIIHOCTB NPUBOJIA kBT 5,5
— HEeHTpOoOeKHas cujia H makc.50 000
Pabouee HanpsikeHue B 400/230V.50Hz3Ph N/PE

[ToBepxHOCTH, HE TOAJIEKAIIME BUOpOaOpa3uBHOM 00paOOTKE, HOJAKHBI
OBITh M30JUPOBAHBI. [[J1s1 H30JIALIUK UCTIONB3YIOTCSI MaTepuaibl, KOTOpPhIE HE 3a-
TPSBHAIOT Pabouyro cpeay U UMEIOT MaJblii H3HOC (MTOJIMYPETaH, KaydyK U T. J1.)

PaGouas cpena B BUOPOMOJMPOBAIBHBIX YCTAHOBKAX MPEJCTABISET CO-
0ol TpaHysbl, COCTOSIIME W3 aOpa3MBHBIX 3€PEH U CBSI3KHU. ['paHysbl MOTYT
MMETh pa3Hoo0pa3Hylo (popMy M 3€pHUCTOCTH a0pa3MBHOM cocTaBJistouiend. B
Tabi. 6 comepxarcs THIBI rpaHys, npemnaraemsie dpupmoii «ROSLER». s
BBIOOpA TUIIA TPaHYJI CIeAyeT MPUHUMATh BO BHUMAaHUE CJIETyIOIIee:

— aOpa3uBHBIC TPAHYJIbI JTOJDKHBI ObITh MEHbIIE 00padaThIBAEMBIX /I€Ta-
JIeHl 1S YIIPOIIEHUS Cenapaliy MpU UCIOIb30BaHUN OTIEPAIMOHHBIX CHT;

— 3EpPHHUCTOCTh TPaHyJ JIOJDKHA COOTBETCTBOBATH TPEOYEMOMY Ka4eCTBY
MTOBEPXHOCTH JIETAJIM MOCIe 00paboTKu;

— (opma rpanyn BeIOUpaeTcs ucxoas u3 Gopmbl 00padaTbIBA€MBbIX J1€Ta-
Jeil, TpaHyJa JO0JDKHA JIETKO MPOHUKATh K MOBEPXHOCTSIM JI€TajH, MOJIexkKa-
MM 00pabOTKE U HE 3aCTPEBATH B CYKEHUSIX U Ia3ax.

B ciayuae oOpaboTku neranei ciioxkHON (GopMbI B IEPBYIO 0YepeEh HEOO-
XOJIMMO BBIOpATh IPaHyJIbl OAXOAsIIEH GopMbI U pazMepoB. ['paHyna qomkHa
JIETKO MPOHUKATh KO BCEM IMOBEPXHOCTSIM, TPEOYIOIITUM 00pabOTKHU.

JleTanyu B OJTHOM HAaIlOJHUTENIE 1IeJecoo0pa3Ho oOpabaThiBaTh HE OoJjiee
2 4. DTO CBSI3aHO C TEM, YTO MAKCUMAJIbHOE CHUKEHHUE MIEPOXOBATOCTH MPOKC-
X0IuT mepBbie 1,5 —2 4 00pabotku. B nanpHeiilieM mepoxoBaTocTh 00pada-
THIBAEMOW MOBEPXHOCTHU yIydlllaeTcsi He3HauuTenbHo. Eciu 3a 2 4 TpeGyemast
IIEPOXOBATOCTh HE JIOCTUTHYTA, HEOOXOJAMMO CMEHUTh 00pabaThIBaEMYIO Cpe-
ny (TpaHy’bl) HA TPAHYJBI C MEHBIIIUM 3€PHOM WJIM B ClIydae OTCYTCTBHS TaKoO-
BbIX J100aBUThH aOpa3uBHOM macThl. K 3TON omepanuu He cieayeT npuderarb,
ecnu TpeOyeTcs HE3HAYMTEeIbHOE YiydlleHue miepoxoBaroctu (= 0,1 Mkm),
TaKO€ YIYYIIEHUE MOXET ObITh JOCTUTHYTO MPOJOJLKEHHEM OOpabOTKU B
MCXOJIHBIX TpaHyJiax.




Tumsl rpanyn, npepiaraemsie pupmoii «KROSLER»

TaOmumna 6

Toevromb- HaxkonHsbIi HaxkonHbIi HaxkonHbi
TpeyronapHuK P IZHFK paspes Tpe- 3Be3na Ehinizny paspe3 Hunuuap paspe3 YronbHUK
D F YT OJIbHUKA ST E 3JUINIICA Z LUJIMHAPA w
S ES A
3| Kaprtuna
KauectBo | Bec r/cm
IUTH(OBKH
= L B 163 <7
el | GERR | BESE BEE | B | @ | o s | o
Keramo 2,91 03/03 04/04e 05/10 08/09/03 1,7/05 03/05 02/05e 03/05e
Finish 06/06e 10/10 20/20/08 03/10e 04/10e | 03/10e 04/05e
RP 06/10e 07/15e | 04/10e 04/13
05/10e 06/10e
06/13e 07/15e
RF 2,40 3/03 04/04 06/08 10/10
6/06e 10/10e
3/13 15/10e
RCP 2,60 04/04 06/06 09/09e 15/15/06 2/05 03/05¢
20/08 20/20/08e 4/05 04/10e
6/10e 10/08e
RM 2,49 03/03e 04/04e 06/06 3/1004/10e 20/08 15/15/04 05/08 2/05 03/05 10/05
06/06e 08/08e 38/08 6/10e 08/20e | 22/12e 15/1 5/06e 06/10 3/10e 04/10e 10/10e
10/10e 13/13¢ | 10/10 0/15e 10/20e | 30/12 20/20/08e 07/15 5/10 06/13e 15/10e
15/15020/20e | 13/13¢ | 3/26e 15/15 | 35/12e 10/16 7/150 10/15 15/15
25/25030/30e | 15/15¢ |5/18e 16/32 | 45/16e 20/40e 0/20e 12/20 20/20
40/40 0/20 20/30e 2/25e 15/25
5/25e 30/25 5/30e
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[Iponomxenue Tadn. 6

HaxkonHsbIi HaxkonHbIi HaxkonHbIi
Tpeyronsuuk |TpeyronbHuK| paspes Tpe- 3Be3na Dnunc paspes Hunuumap paspes YroapHUK
D F YT OJIbHHUKA ST E JJIJIMIICA Z HWIAHApA w
S ES zZS
Kauccrso| Bec r/en® | KapTuma
I (oBKU : k o
A A z 3 Eil,
LS }; Iji?‘- .r(éy?l- ol b
pasaMen My s . pREh
u;{amn_.-'h /b o 3 alb e a/blc wh ath
RSF 2,39 4/04 06/06 10/15 22/12 15/12/05 3/05e
e A1 0/06e 10/10e 15/18e 15/15/06e 7/15e
ST 5/10e 15/15 20/20/08e 0/15
0/12 20/20e 0/20
RSG 2,51 3/03 04/04e 10/10e 6/10 10/15 20/08 10/12/05 07/15e | 2/05 03/05e 15/15
6/06e 08/08e 13/13 0/20 13/26 22/12 15/15/06 10/16 3/10 04/10 20/20
0/10e 13/13e 15/15 5/18e 20/20e 35/12 20/20/08 5/10 06/13e
5/150 20/20e 0/30e 25/25e 45/16 7/150 10/20e
5/25e 30/30e 30/25e 2/2012/25
0/40 5/25 15/30
RXF 2,63 06/06 10/10 10/10 06/1010/15 20/20/08 03/05
13/13 15/15 13/13 15/18 30/23 07/15
20/20 25/25 10/20
RAH 2,55 06/06e 10/10e 10/15 13/20 45/16 15/15/06 06/13
15/15 20/20e 15/18e 25/25 10/20
25/25e 30/30e 30/30
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[Iponomxenue Tadn. 6

HaxkmoHHBIN HaxknoHHBIN HaxkmoHHEBIN
Tpeyronsuuk |TpeyronpHuK| paspes Tpe- 3Be3na Dmurnc paspes Hunusmap paspes YroapHUK
D F YT OJIbHHUKA ST E SIINTICA Z HWIAHAPA w
S ES A
3| Kaptuna
KauectBo | Bec r/cm
IUTH(OBKH
o I e
12 AN o
R pajmap et paIMER
i RS a’k o't afh A
RX 2,60 06/06 10/10 08/08 08/20 10/15 07/15
15/15 20/20 10/10 15/18 30/23 10/20
15/15
RMB/D1 2,55 06/06 10/10e 0/15e 15/18e 15/15/06 07/15e
15/15¢ 20/20e 0/20 25/25 20/20/08e 10/20e
0/23e
RXX 3,67 10/10 15/15 10/10 10/15 10/20 20/20
20/20 15/15 15/18
25/25 30/30

e — CTaHJapTHas IporpaMmma
Kapruna mndoBku npeacTaBieHa s OpUEHTHPOBOYHOTO OTPEACITICHHUS IIEPOXOBATOCTH.

B 3aBucumocTr ot ucxoaHO# mepoxoBatoctu B rpanyinax RCP-09/09 MoxHO monyduTs mepoxoBarocts 10 Ra 0,1, a B rpanymax

MB/D110/15, RMB/D15/18 no Ra 0,4.
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[Iponomxenue Tadn. 6

Haxnonnsiit pa3pes
TpexxoHeunk [Tupamuna Konyc Pom0 [Tapabomoun g I'panynar
TPEXKOHCUHUKA
DZ D7ZS P K R PA G
Kapruna i ﬂil
3 !; :
KauectBo | Bec r/cm o hoBKY : gi
\.I i _1:\-\-\-:]? : I?l_‘\l!'
g/} - e Lok %]
= ket B PRAER Paakaen Pistas i PHEC (T RIvE 4 ST
/b a'b a/b a b a/b : “IE,, i
Keramo 2,91 04/04e 05/05 15/15/06 25/25/13
Finish 06/06e
RP
RF 2,40
RCP 2,60 04/04 06/06
RM 2,49 04/04e 06/06e 06/06 06/10e 15/16e 22/25 20 50/30/30 50/30/30 e
10/10e 20/20 10/12e 25/27e 30/34e 30e °
15/18e 35/39e 40/45 35 °
20/20 45/50e 40 .
45 N
60 o
[ )
le
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[Iponomxenue Tadn. 6

Haxnonnsli paspes
TpexkoHeunk TpeXKOHquHKg ITnupamuja Konyc Pom6 [MapaGomonn I'panynsr
DZ P K R PA G
DZS
Kauectso | Bec r/em’ Kapmana o ¥
IUTH(OBKH 3
Eﬁ ;- |5y o
3 . Pt )
E‘_J E{;._E_' ulrf,j
Flﬂﬂh\ﬂp pamﬂp . e paiigEp
a/b a’b’ pﬂ::‘:u
RPM 2,50 5/16e 30
5/27
0/34
5/39
RGB 2,50 30/34 35/39e 30
40/45 40
RS 3,52 04/04 06/06e 04/04 15/1622/25 20 50/30/30 30/17 4e
07/07 10/10e 06/10e 25/27e 30/34e 300 50/40/30 50/28 6
20/20 10/12e 35/39e 40/45e 35e
E B ‘ 10/15 45/50e 40
15/18e
20/20e
30/12
RSS 2,52 10/12e 50/30/30e
15/18 50/40/30
[ 50/40/40e




[Iponomxenue Tadn. 6

Haxnonnsliit pa3pes

TpexkoHeunk [Tupamuna Konyc Pom0 [Tapabosmoun g I'panynar
D7 TpeXKgHZ?HHKa P 1% R I C
Kauectso | Bec r/cm’ Kapmuna %
IUTU(OBKH :
V7 £ -
g@ AP i B kg LA ]
= B e SRS P
PR [reianmarny PRI paaeLen plamMap ;_,,;“ _,: pPABMER
alb a’b a/b o a/b/c i @
RSF 2,39 10/12e
15/18
RSG 2,51 04/04e 05/05 06/10 15/16e 25/27e 4
3 _ 06/06e 10/10e 10/12e 30/34e 35/39e 6
iR 15/18e 40/45 45/50
20/20
RXF 2,63 10/12
| 15/18
RAH 2,55
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Oxkouuyanwue Tadmn. 6

TpexxoHeunk
Dz

Haxmonnsrit paszpes
TPEXKOHCUHUKA
DZS

ITnpamuja

[MapaGomou
PA

I'panynsr

Kauectso | Bec r/em’ Kapmuna ; P
T OBKU ;
'i’ﬁ’.'-*#;’ o
£ : e ()
g PisMER. Daanep i PR P ki)
a/b iavb g afble a/b
RX 2,60 10/112e
15/18
RMB/DI 2,55 10/12 50/30/30
15/18e
RXX 3,67 10/12
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['panyabsl peKOMEHIyeTCsl BHIOMpPATh B 3aBUCHMOCTH OT HadaJdbHOW IIle-
POXOBATOCTH MTOBEPXHOCTH, MTOJIexKaIeii 00padboTke:

Ra 6,3 ...1,25
Ra 1,25 ...0,63

— rpanyisl RMB/DI 15/18;
— rpanyssl RCP 09/09 S;

Ra 0,63 ... 0.32 — rpanynsl RCP 09/09 S ¢ nmacroii RSP 506.
Ha puc. 77 — 84 npuBeneHbl 3aBUCUMOCTH IIEPOXOBATOCTH II€PA JIOMATOK

OT BpeMEHHU 00padOTKHU.

3,4
Ra

[N
micm 2,3 \“"\@\(

2,3
0 1 2 3

gyacpl —>

Puc. 77. 3aBUCUMOCTB IEPOXOBATOCTH

repa JIOmaTKu OT BpeMEeHU pu 00paboTke B

rpanynax RMB/D1 15/18 c vactoroit
konebanuit 50 'y u ammmuTya0# 3 MM.

Hauanbnas mepoxoBarocts Ra = 3,34 MKM.

JnuHa monatok B nipeaenax ot 50 1o
140 mm. Matepuan 15X16M2AM-111

1,0 \
Ra 0.6 \
0,5

0,4
MKM ()3
0,25
0 0,5 1 1,5 2

Yyacbpl —m> ¢

Puc. 79. 3aBuCUMOCTB 1IEPOXOBATOCTH
nepa JIOMaTKu OT BpEMEHU Ipu 00paboTke
B rpanyiax RCP 09/09 S ¢ abpa3uBHoii
nactoif RSP 506. Uactora konebanuit
50 I'u, ammutyna 3 mm. HauaneHas
mepoxoBaTocTh Ra = 0,66 Mxm. [nuHa
sonatok B npenenax oT 30 1o 60 mm.
Marepuan BTS8

1,0
Ra
: \
0.6 A
MKM \?\
0,42

0 0,5 1 1,5 2

qacptr ———> [

Puc. 78. 3aBUCUMOCTB IIEPOXOBATOCTH

repa JIOMaTKu OT BpeMEeHU pu 00paboTke B

rpanynax RCP 09/09 S c wactoroit
konebanuit 50 'y u ammmuTy a0k 3 MM.

Hauanbnas mepoxoBarocts Ra = 1,04 MkM.

JnuHa monatok B nipeaenax ot 50 1o
140 mm. Matepuan 15X16M2AM-111

Ra
2,8

2,6

MM 2,4

0 1 2 3

yacbet ——> |

Puc. 80. 3aBUCUMOCTB 1IEPOXOBATOCTH

nepa JIOMaTKu OT BpeMEHU IIpu 00paboTke

B rpanynax RCP 09/09 S ¢ abpa3uBHoii
nactoi RSP 506. Ha nepo nonatku
HaHeceHo nokpeitue C/II 6. Yactora
konebanuit 50 ['u, ammmutyna 3 M.

Hauanbnas mepoxoBarocts Ra = 3,08 MKM.

Jnuaa nonatku ~ 100 Mm
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1,8 \
Ra 1,5

K

MKM ) 5
0,4

\

~——
0 5 10 15
qgacbl ——> ¢

Puc. 81. 3aBUCUMOCTB IEPOXOBATOCTH
HUKHEH 4acTu KOpbITa JIONATKU
BeHTHWIsITOpa 366-000-701-0 nBurarens
SaM-146 (100 MM OT 3aMKa) OT BpeMEHH
npu o0pabotke B rpanynax RSG 3/5 ZS.
Yactora xonebanuii 50 ', ammintyaa
3 mm. HavasibHas mepoxoBaToCTh
Ra = 1,78 mxwm. JInuna nomatku ot 500 10
600 mMm. Martepuan BT6

1,6 15
Ra

T X
MKM 0.5 ~
0,4

0 5 10 15

_— > f

qacChbl

Puc. 83. 3aBuCUMOCTH 1IEPOXOBATOCTH
HUKHEH YacTH CIUHKU JIOTIaTKU
BeHTHIIsITOpa 366-000-701-0 nBurarens
SaM-146 (100 MM OT 3aMKa) OT BpeMEHH
npu o0pabotke B rpanynax RSG 3/5 ZS.
Yactora xonebanuii 50 ', ammiutyaa
3 mm. HavasibHas mepoxoBaToCTh

Ra = 1,54 mxwm. JInuna nonatku ot 500 10

600 mMm. Martepuan BT6

1,8
Ra 1’5\

AN

MKM

0,5
04 ¢ 5 10 15

qacpl —> ¢

Puc. 82. 3aBuCUMOCTB 1IEPOXOBATOCTH
BEpPXHEH YacTH KOPbITA JIOMATKU
BeHTHWIIsITOpa 366-000-701-0 nBuraresns
SaM-146 ot Bpemenu rpu oOpaboTKe B
rpanynax RSG 3/5 ZS. Yacrora konebanuit
50 I'u, ammutyna 3 mm. HauaneHas
mepoxoBaTocth Ra = 1,6 MxM. [[nuHa
nonatku oT 500 no 600 mm. Marepuan BT6

16 1,5}

Ra\

AN

N

0 5 10 15
4acel ——> ¢

MKM

Puc. 84. 3aBucuMOCTh 11EPOXOBATOCTH
BEpPXHEH YacTU CIIMHKU JIONATKU
BeHTHIIsITOpa 366-000-701-0 nBurarens
SaM-146 ot Bpemenu rpu oOpaboTKe B
rpanynax RSG 3/5 ZS. Yacrora konebanuit
50 I'u, ammutyna 3 mm. HauaneHas
mepoxoBaTocTh Ra = 1,48 MxM. [[nuHa
aonatku ot 500 no 600 mm.
Marepuan BT6

3.10. TEPMOMMIIYJILCHOE YJIAJIEHUE 3AYCEHIIEB

TepmonmnynbCHOE yAaneHUe 3ayCceHIleB sBsieTcs 3P(HEKTUBHBIM CIIOCO-

ooMm ABTOMATU3alINH TPYAOCMKHUX OTACIOYHO-3aYMCTHBIX onepaunﬁ.
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PazpaboranHas TexHoJorus, Ojaromaps BO3MOXHOCTH PETyJIHPOBAHMS
JUTUTEJIBHOCTU TEIJIOBOT'O BO3AECHCTBUSA, ITO3BOJIIET 00padaThIBATh HAPYKHBIE U
BHYTPEHHUE TOBEPXHOCTU JIETAJIEW M 3arOTOBOK Pa3JIMYHOM KOH(UTYypaluu,
BBIIIOJIHEHHBIX W3 KOHCTPYKLUMOHHBIX CTajJ€d, THUTAHOBBIX, AJIFOMUHHEBBIX,
MAarHMEBBIX U JIPYTHX CIUIABOB, IUIACTMACCOBBIX M PE3MHOTEXHUYECKUX H3JE-
mud. g 3THX 1ened MCIOJb3yeTCsl TEPMOUITYJIbCHAss ycTaHoBKa T-15
(puc. 85).

Puc. 85. TepmoumnynbCHasi yCTaHOBKA ISl YAAJIEHUS 3ayCEHIIEB

[To cpaBHeHMIO C aHAJIOraMHM ycTaHOBKa oOecriedynBaeT Oosiee BBICOKOE
KauecTBO 00pabOTKH, T. K. YCTPAHSAETCS KOHAEHCAUs MPOAYKTOB CrOpaHUs U,
COOTBETCTBEHHO, 3arps3HEHUE KaMephl U JeTalled, a TaKkKe MeperpeB U XuMu-
YeCcKOe TPaBJIEHHE OKUCIIOB.

TexHuyeckue XxapakTepUCTUKNA YCTAHOBKHU:

— 0ODBEM PABOUCH KAMEPDL, M .. ... eeeeeeeeeeeee e eeeeeeenes, 0,015
— JaBJjeHue roprouer cmeun, Mlla...............ooooL L 1o 2,0
— JUINTEILHOCTH TEMJIOBOr0 BO3JICHCTBUS Ha JIETANH, C....... 0,05 u 6onee
— JUTATEIBHOCTD ITMKIIA, C.uneeetttee ettt eee e eeiaeeeeeennnenss 15...30
— YCTaHOBJICHHAS MOIITHOCTb, KBT.............oooo 2,0
— TA0APUTHI YCTAHOBKH, M. . \uuvetnnnteeennneeennnneeanneeennnens 1,2x1,2x2,4
— MACCA YCTAHOBKH, KT ..t uuueitteteennteeeeeeiaeeeeeannnnneeeeannnn 3600

[Ipumepsn! neranei, oOpabOTaHHBIX Ha ycTaHoBke T-15, mpuBeneHbl Ha
puc. 86.
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Puc. 86. Ilpumepsr oOpabaThiBaeMbIX aeTaneld Ha ycTaHoBke T-15

[TpuHsATHIE TEXHUUECKHE PEIICHUS 10 CPABHEHUIO C aHAJIOTHYHBIMU OTE-
YECTBEHHBIMU M 3apyOCKHBIMHU pa3pabOTKaMH OOCCTICUIIIA CHUKEHUE MeTall-
JIOEMKOCTH HOBOTO 000pyZoBaHus B 2 — 4 pa3a, moTpeOIeHHe IEKTPOIHEPTUN
B 10 — 12 pa3, yMeHbIIIeHHE TadapuTOB B IiaHe. [IpeaycMoTpeHo HCImon30Ba-
HUE Pa3IMYHBIX Ta3000pa3HBIX YTJIEBOJAOPOAHBIX TOIUIMB M OBICTpasl mepeHa-
JaKa peKUMOB. YIIYUIIUIUChH YCIOBUS TPyZa 3a CYET OUMCTKH yJAISIEMBIX U3
paboyeil 30HbI IPOIYKTOB CTOPAHUSI.

3.11. VIAJIEHUE HATAPA Y1 KOPPO3UH C JIETAJIEN

Jlia ynaneHus Harapa U KOPpO3UH OOTYBKOM MPUMEHSIOTCS YCTaHOBKH:
necKkocTpyiHbie kKamepsl Mojienielt '93A u I'147 (puc. 87, 88).

Jletanu mipu 0OayBKE OOBIYHO pa3MeEIIaloTCs Ha BPAIIAFOIIEMCS CTOJIe
WM YCTAHABIMBAIOTCA B CHEIMAIbHBIE MPUCTIOCOOIeHUs. Menkue aeranu o0-
JyBAIOTCS B IPOBOJIOYHOM KOHTEHHEpe (KOp3UHE).

[Tpucnocobiienns AJis YCTaHOBKHM W 3aKperIeHHsl JieTaneil HeoOX0IuMo
W3rOTABJIUBATh U3 AHTUKOPPO3MOHHOTO MaTepHalia C IEeIbI0 CHIKEHUS 3arpss-
HeHus paboueii cpeapl. [loBepxHOCTH, HE MOJISKAITUE O0YBKE, TOKHBI OBITH
M30JIUPOBaHbI. {7151 M30JIA1IMK UCTIONIB3YIOTCS MaTepUaibl, KOTOPbIC HE 3arpsi3-
HSIOT pabovyI0 Cpey U UMEIOT Majiblii U3HOC (TOINYypeTaH, KaydyK | T. 11.).
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Puc. 87. IleckocTpyiinsliii anmapar [-93A:

1 — O6ynkep; 2 — ¢unbTp; 3 — 30JI0THUK; 4 — HOXKHAS NeAaNb; 5 — IMUIAHT IS BO3yXa;

6 — coruto; 7 — IIJIAHT JJIs Tlecka; 8 — ABepka; 9 — pabounii cton; 10 — paboune okHa;
11 — cmoTpoBoe okHO; 12 — doHapp; 13 — npoccenb BHITSHKHON BEHTUIISILIUU
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Puc. 88. IleckocTpyiinslii anmapar ['-147:
1 — OyHkep; 2 — BiarootrctoitHuk; 3 — puistp; 4, 5, 6 — TpyOONPOBOIBI;

7 — cmecurenb; 8 —kinanad; 9 — tpoiHuk; 10— nutanr; 11 — como;

12 — ctom; 13 — pabouune okHa; 14 — cMoTpoBoe OkHO; 15 — onapu;

16 — nBepupl; 17 —mens; 18 —cetka; 19 — crmycknoit nutanr; 20 — npusaMox

N
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B xagecTtBe paboueii cpeapl HCIONB3YIOTCS:

— IpU CyXOil OOJyBKE neTajed ¢ LEIbI0 CHATHS Harapa U KOppO3uu
abpasuBHOE 3epHO Mapku 24A (25A) 6 — 10 mo I'OCT 28818-90, 3epHOBOI1 CO-
ctaB 1o ['OCT 3647 wnu mukpoapods n3 marepuana JI1-741 pazmepom & 0,4
(e 6onee) mo TY 1-908-85;

— TIPU BBINOJIHEHUU MOKpOU 001yBKHU aOpaszuBHoe 3epHO 63C (64C) niun
mapku 14A 24A, 25A, 32 —-40 no I'OCT 28818, 3epnoBoit coctaB o ['OCT
3647, kBapueBbiid necok mapku 2K;0, 01 — 03 mo 'OCT 2138 u Bony.

OO0BbeMHOE COOTHOIIEHUE aOpa3WBHOrO 3€pHa (KBApIEBOrO IIECKa) U
BoAbl cienytomee: Ha 100 % Boxabl qommkxHO ObITH 0T 30 10 40 % KBapueBoro
MecKa.

Cyxyro 00ayBKy jaeTajeil U COOPOUYHBIX €IUHUI] CIEAYyET MPOU3BOJUTH
MIpY JIaBJICHUHU BO3]lyXa nocrynatormiero K comty ot 0,05 go 0,5 MIla. O0ayBKy
TOHKOCTEHHBIX JIeTalied ¢ TOJIIMHOW 00/yBaeMOM CTEHKH MeHee | MM, C 1ie-
JBI0 CHIOKEHUST KOPOOJICHHS IeTalled HE0OX0IMMO MTPOU3BOIUTH MPH JIaBIICHUN
Bozayxa ot 0,1 mo 0,15 MIlIa.

I'mapoabOpasuBHas (TUAPONECKOCTPYiiHAsA) OOJyBKa JeTalied MpOU3BO-
nutcs mpu AasiieHuy Bozayxa ot 0,2 mo 0,4 Mlla u naBimeHuM CyCrieH3WM OT
0,07 mo 0,12 MIIa.

Paccrosinue oT cpesa coria 10 oOpadaTrbiBacMON MOBEPXHOCTH, BBIJIEP-
xuBaetcs B npenenax or 100 qo 120 mm. Yron HampaBiieHUs: CTpyd K oOpada-
THIBAEMOI TTOBEPXHOCTH JOJKEH ObITh OT 45 110 90°.

[ToBepxHOCTH, MOJISKAIIHE 00 TyBKE, TOJDKHBI ObITh YHCTBIMH, HE IMETh
CJIEIOB OT CMa3Kh W MACISIHBIX 3arps3HeHui. | aJbBaHMYECKHE TOKPBITHS C
JeTajaeH TOKHBI OBITh YIaJICHBI.

[Tocne ruapoadpa3zuBHON (THAPONECKOCTPYHHOM) 00TyBKH BBITOIHSAETCS
ITPOMBIBKA JETaJIEX MPOTOYHONU BOJIOU.

3.12. OYNCTKA IETAJIEN METAJIIMYECKUM ITIECKOM

TexHOnornus OYNCTKU NETANEW METAIUIMYECKUMU IECKAMU HUYEM HE OT-
JIMYAETCSI OT OYUCTKHU UX KBAPLEBBIM IMECKOM.

YUyryHHBIN [IECOK PUMEHSETCS U1l OYUCTKU YYTYHHOI'O JINThS U JETaJIEU
W3 YriIepOAUCTON, KOHCTPYKIMOHHOW M JIESTUPOBAHHOM CTaJiM IOCJIE TEPMHUYE-
CKOW 00paboOTKH, JI0 U TIOCJIE CBAPKH, MEPEJ] OKPACKOU M MOKPBITUEM (OKCHIU-
POBAaHUEM M KaIMHUPOBAHUEM, [IUHKOBAHUEM, JTY’)KEHUEM, MEIHECHUEM, DMaJu-
POBaHUEM U T. I1.).
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JI1st pa3IMyHBIX YCIOBHI pabOThl pEKOMEHIYETCS] IPUMEHEHUE COOTBET-
CTBYIOIIUX (PpaKIuii YyryHHOrO MeCKa: AJIsl OYUCTKU YYT'YHHOTO JIUThSI — IIECOK
KpynHbIX ppakuuii 1 — 15 mMm; 17151 00b14HOM (TpyOOi) OUMCTKU CTAIBHBIX JIE-
Tajiel OT OKJIMHBI U TIOJ] OKPAcKy — Mecok cpeauux (ppaxuuii 0,5 — 0,8 mMm; miis
TOHKOM OUYUCTKHU JieTalie nmecok Menkou dpakiuu 0,3 MM; JIJ1s1 OYUCTKH JeTa-
Jed ToJ a30THUPOBAHUE, a TAKXKE PEXYILIEro MHCTPYMEHTA (MPOTSKEK, IIEBe-
poB, ¢pe3 W T.II.) Mocie TepMudyeckol oO0paboTku mnecok (paxumii 0,15 —
0,2 MM. Menkuit uyryHusiil necok ¢pakuwmii 0,15; 0,2 Mmm oTOupaercs u3 6omuee
KpynHbix ¢pakuii 0,3; 0,5; 0,8 myTem npocenBaHusl OTXOI0B MECKOCTPYMHBIX
armapaToB Yepe3 CUTA.

YUyryHHBIN IECOK HEJIb3s MPUMEHATH I OUUCTKHU JE€TaJIEN [IBETHOT'O JIU-
Thsl (M3 aTIOMUHUEBBIX U MAarHUEBBIX CILUIABOB) M JI€TAJCll M3 HEPKABEIOIINX
CTaJIeH, T. K. HA UX TOBEPXHOCTHU BCJIEICTBUE MIAPKUPOBAHUA €€ OTIECIbHBIMU
MEJIKUMH YaCTUI[AMHU IIECKA BO3HUKAET KOPPO3HUSL.

Kpynuble ¢ppakiuu necka 1,5 u 2 MM 1iesiecoo0pa3Ho TPUMEHSATh BMECTO
KPYITHON YyT'yHHOU ApoOu Ha ApOOEMETHBIX amnmaparax BC€X MOJEIEH, U4To Ja-
€T BO3MOKHOCTh IOBBICUTh KA4e€CTBO M INPOU3BOAUTEIBHOCTH OYUCTKH. Bce
KOHCTPYKLHMH JIPOOEMETHBIX almnapaToB MOTYT OBITh MCIIOIb30BaHbI JJIs pado-
Thl HA YYyTYHHOM ITeCKe 0€3 KaKuX-T1u0o0 rnepeesok.

AJIFOMAHHMEBBIA MIECOK NPUMEHSIETCSA JJII OYUCTKH CTaJIEd IIBETHOTO JIW-
Thsl (M3 QJIFOMUHUEBBIX U MarHMEBBIX CIUIABOB) MOCIE OTIMBKU U TEPMUUYECKON
00paboTKu, Iepe/ MOKPHITUIMH U OKpackoi. [Ipu 3ToM ucnosb3yeTcs ABa BUia
IIECKA: JIMTOM U U3 CTPYKKHU. [[JI1 BCEX BUJIOB OUMCTKHU ACTAJIEU CIEAYET IPHU-
MEHSTh JINTOM aTIOMUHHUEBBIA TNecok (Ppakuuu 0,3 — 0,5 MM U aJIFOMUHUEBBIN
MeCOK U3 CTpyxku Pppaxuuii 0,5 — 0,8 mm.

CranbHOM MECOK CIEIMAIBbHOIO0 COCTAaBA MPUMEHSETCA JJISI OUUCTKH Je-
TaJlel U3 HEPIKABEIOLIMX CTAJIEW IOCJIE€ OTIMBKHM, O M MOCJIE CBApPKH, IOCIE
TEPMUYECKON 00pabOTKH, Mepes] MOKPHITUIMUA U OKpackol. UM MOXKHO 3aMe-
HUTh YYT'YHHBIN TIECOK MPH BCEX BUIAX OYUCTKU JAECTAJIEH.

3.13. OBOPYIIOBAHUE, [TIPUMEHAEMOE JIJIS OYMCTKU JETAJIEN
METAJUVIMYECKUMU ITECKAMUA

JInst pydHOM OYMCTKHM JAeTalield HeOousblioro pazmepa BecoM ot S0 T 10
10 xr mpuMeEHAIOTCS TTecKoCTpyiiHbIe anmapatsl [-93A (puc. 87).

B Oynkep 1 3acemaror 10 150 Kr MeTamsinueckoro necka M B JajibHEH-
IeM €XKECMEHHO elle J00aBisiioT. Bo3ayx u3 cetu moj nasieHueM jao S mlla
MPOXOAUT Yepe3 GUIbTP 2, B KOTOPOM OUMILIAECTCS OT BJard, U MOCTYIAET B 30-
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noTHUK 3. Haxxumas HOXHYIO nefanb 4, pabouuid mogaeT BO3IyX 4epe3 30J10T-
HUK 3 10 IIJAHTY 5 B MOJIOCTh KOpIyca cormia 6, rae co3JaeTcsl BaKyyM, Ojaro-
naps KOTOPOMY METAUIMYECKUHN TECOK 3aCacChIBAETCS B COILIO YEpe3 LLJIAHT 7.
Ouuriaembie JI€TAIM Yepe3 ABEPKY 8 3aKiia/ibIBatOTCs Ha padounii cton 9. Pa-
00UYN-NIECKOCTPYHMIIMK, MTPOCOBBIBasi pyKy B pabodee okHO 10, mepeagBuraer
OUYMILIAEMBIE JETAIH MO/ CTPYIO BO3AyXa C IIECKOM, BBUIETAONIYIO U3 COIIa 6.
HaOmtonaror 3a ounctkoil uepe3 cMoTpoBoe OKHO 11. BHyTpeHHsIs yacTh kaMe-
pbl, B KOTOPOH MPOU3BOJUTCS OUMCTKA, ocBemmaercs (oHapem 12. Cuna BbI-
TSOKKM TPOJYKTOB OYHMCTKA U MEJIKOM METAJUIMYECKOW MbUIM PEryIHpyeTcs
JIPOCCEIIEM BBITSHKHOM BeHTW AIMU 13. C 1enpro npeaoTBpallieHus moTeph J0-
pPOroro METAJUIMYECKOro MecKa U MONaJaHusl MEIKOW METAUIMYECKOU IBLIU U
MIPOJYKTOB OUKUCTKHU B 30HY JbIXaHMs padbouero B anmnapare ['-93A npegycmort-
pEeHa COOTBETCTBYIOIIAS TEPMETHU3ALIMS BCEX MECT pa3beMa: ABEPKU, padouux U
CMOTPOBOI'0 OKOH, CBETOBOT'O (POHAPAL.

JIns pydHOM OYMCTKH AETaJeN CpeIHuX pazMepoB BecoM oT 10 mo 150 xr
MIPUMEHSIOTCS TeCKOoCTpyitHbIe anmapatsl ['-147 (puc. 88).

Mertanueckuii iecok (He 0osee 250 kr) 3ackmaroT B OyHKep. Bozmyx
W3 CETU MO AaBiieHWEM 10 S5 mlla mpoxoauT depe3 BIaroOTCTOMHUK 2 W I0-
cTynaeT B GUiIbTp 3, U3 KOTOPOro UIET B TpyOOnpoBoa 4, pa3AesItONIUICS ene
Ha JiBa TpyOomnpoBojaa 5 u 6.

Chavana pabouuii OTKpbhIBA€T MEPENYyCKHOM KpaH TpyOompoBoda S5, 1O
KOTOPOMY BO3JyX YCTPEMJISIETCS B CMECUTEND 7/ M MOJHUMAET BBEPX KJIAIAH 8§,
MEPEKPHIBAIOIINI MMOCTYIUIEHUE Necka U3 OyHkepa 1 B cMecurens 7. Buytpu
ITOCJIEHETO CO3JAETCA JABJIICHUE BO3/yXa, MOJ BO3AEHCTBUEM KOTOPOTO HAXO-
JAIIUNACS B CMECUTENIE METAJUIMYECKUN TIECOK TeUeT B TpouHUK 9. [loutn ogHo-
BPEMEHHO C KpaHOM TpyOOIpoBO/a 5 OTKpBIBAETCA KpaH TpyoOorpoBoaa 6, 1o
KOTOPOMY BO3/1yX MHPOXOJUT B TPOMHUK 9, MOAXBATHIBAET MECOK, MOCTYNAI0-
UK U3 cMecuTens 7, u HeceT ero o nuiadry 10 B corto 11. B 6ynkepe 1 yc-
TaHOBJIEHA CETKA 18, KOTOpasi CIyXHUT JUIsl IPEAOXPAHECHUS KJIallaHa 8 U TPOW-
HUKa 9 OT nonajanus B HUX NOCTOPOHHUX KPYITHBIX YACTHIL.

OuniraeMbie JETAIM PACIIONAralOT HAa KPYIJIOM Bpalaromemcs croie 12.
Pa0ounii-neckocTpyMIUK TPOCOBBIBAET PYKH depe3 padoune okHa 13 BHYTpb
armapara, JEBOW MOBOpayMBaeT CcToil 12, a mpaBou nepkut nuianr 10 y comia
11 m HanpaBiseT CTPYH0 METAIUIMYECKOrO MECKAa Ha OYMINAeMyro aeranb. Ha-
OJIFOAAET OH 3a MPOIIECCOM OYHMCTKU Yepe3 CTEKJIO CMOTPOBOro okHa 14. BHyT-
pu KaMmepa ocemaercsa ponapsmu 15.

JleTanu 3arpy»KaroT U BBITPYXKAKOT depe3 asepusl 16. Kpome HuX, BBEpXy
Kamepsl ecTh Iesib 17, obecrneunBaroiias BO3MOXKHOCTh 3arpy3KH arapara
TSDKEJIBIMUA JIETAISIMU C TIOMOIIBI0O MOHOpENbca U Tenbdepa. s Toro 4Toos
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OCTaHOBUTH ammnapar, He00OXOJUMO CHayaja IMepeKpbITh KpaH TpyoorpoBoja 6.
IIOTOM TPYOONPOBOJIA 5 U OTKPHITh KPaH CIIYCKOBOTO HuIaHra 19 ajs 6picTporo
cOpoca JaBleHUs BO3AyXa M3 cMecuresis 7 BHYTpb Kamepbl. llpu Hammumm
OJIU3KOTO PACIOIOXKEHUSI TPYHTOBBIX BOJ MPUAMOK 20 pEKOMEHIYeTCs He
TOJIbKO 3a0€TOHUPOBATh, HO U TPOU3BECTH KECCOHHBIE PAOOTHI.

JIns py4YyHOM OYHMCTKH KpPYINHBIX JETaled W W3JAEIMA — pasMepoM
1,5 x 2,5 m npuMensitorcs anmnapar ['-146 (puc. 89).
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Puc. 89. IleckocTpyiinslii anmapar ['-146:
1 — xamepa; 2 — nBepb; 3 — HacTeHHbIe poHapu; 4 —naTpyOoK

[TpuHuun padboTel 1 yctpoicTBo annapara [-146 noyru HuYeM He OTJIu-
yaroTcs ot amnmapara ['-147. Pazauna jauiins B TOM, YTO OUMIIIAEMYIO JIETANIb WA
U3J/IeNiie MPUBO3AT B Kamepy 1 yepe3 nBephb 2, U pabOYMi-NIECKOCTPYUIUK BO
BpEMsI OYMCTKH HaXOJUTCA B KaMepe, ABEPU KOTOPOHM IJIOTHO 3aKPBIBAOTCS.
JInst mpenoxpaHeHus: OT MbUIM MECKOCTPYHIIUK paboTtaeT B ckadanape. [lura-
HUE€ €r0 YMCTHIM BO3JIyXOM OCYILIECTBIIIETCS Yepe3 CIEeHHAIbHBINA MMOJBUKHON
IUTAHT, MPOBEJAEHHBIN B HUIeM cKadaHapa OT (UiIbTpa, OYMIIAIOUIErO MOJIa-
BAEMbI BO3yX OT MbUIM M Biaru. [isi BHYTpEHHETO OCBEIIEHHUs arapara
['-146 umerorcs HacTeHHble (oHapu 3. [IbUTh U MPOIYKTHI OYUCTKU OTCACHIBA-
IOTCSl BEHTUJISIIUEH yepe3 marpyook 7.

ABTOMAaTHUYECKasi OYMCTKA MEJIKUX JIeTajell MacCOBOTO M3rOTOBJICHUS —
BecoMm oT 100 mo 500 r — mpou3BOAUTCS B MECKOCTPYHHBIX OapabaHax KoJio-
koJsibHOTO THMA [-47 (puc. 90).
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Puc. 90. IleckocTpyitnbiii 6apabaH KosokoiabHOTO THMA [-47:
1 — 6ynkep; 2 — comio; 3 — nuIaHT s necka; 4 — 6apabaH; 5 — 3JEKTPOMOTOP;
6 — penykTop; 7 — KOHMYECKHE IECTEPHH; § — MaTpyOOoK

B Oynkep 1 3acemaror 70 100 Kr METAUNIMYECKOTO MEeCKa U B JajIbHEM-
[IEM MEePUOJANYECKHU JOOABIISIIOT 110 Mepe pacxooBaHusa. Bo3ayx u3 cetu yepes
¢unpTp (Ha cXxeMe He MOKa3aH) MPOXOJUT B MOJIOCTh KOPITyca COIUIa 2 U BBIXO-
IUT HapyXy. MeTamindeckuil necok, HaXoAsuuiics B OyHkepe 1, 3acachIBaer-
Csl 3TUM BO3yXOM IO IUIAHTY 3 B COIUIO 2 M, CMEIIABIINCH C TOTOKOM BO3]1y-
Xa, C OOJIBIION CKOPOCTHIO BBIJIETAET YEPE3 COIUIO HA MOBEPXHOCTh OUMILAEMON
neranu. B annapare ['-47 ycraHOBJEHBI JBa comia 2, K KOTOPBIM MOJBE/ICHBI
JIBa BO3JYIIHBIX IIJIAHTa U JIBa IJIAHTa, 3aCachIBAIOLIUE MECOK 3.

Ounmaemsple neranu o0muM BecoM 10 50 Kr nmomMemiaroTcst B 6apabdan 4,
OCh KOTOPOTO HAKJIOHEHA OT BEPTHUKAIMU IO yriom 45°. BHyTpeHHsAs noBepX-
HOCTb ero obwura pe3uHoil. bapaban 4 mnojgydaeT MENJICHHOE BpalllCHHUE
(n =12 0o6/mMun) ot Mmotopa 5 (N = 2,2 kBT) uepe3 peaykrop 6 u napy KoHUYE-
ckux mecrteped 7. Haxonsdmuecs B OapabaHe neTaiu B MPOLIECCE OYUCTKU BCE
BpEMsI HaXOJATCA B JBUKEHUH, OJaroapsi 4emy JTOCTUTAETCS XOpOIIee KauecT-
BO OYMCTKU. Bo Bpemsi ouncTku aBepiibl Oapadana 3akphIThl. [lecok u mpoayk-
Thl OYUCTKH MPOBAJIMBAIOTCS B OyHKEp 1 yepe3 MHOTrOYMCIEHHbIE OTBEPCTHUS B
CTeHKax OapabaHa, a MbUIb OTCACBIBAETCS Yepe3 NaTpyooK §.

ABTOMAaTHYECKasi OYMCTKA JIETAIEN CpeIHEN BEIIMYUHBI — BecoM oT 100 T
710 5 KT — IIpOu3BOAUTCA B anmaparax (bapabdanax) I'-148 (puc. 91).
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Puc. 91. Annapar I'-148:
1 — 6ynkep; 2, 3 — mmanry; 4, 5 — comta; 6 — 6apaban; 7 — n1Bepka; 8 — MOTOp;
9 — penyxrop; 10 —ponuku; 11 —Banm; 12 — mydra; 13 —3aaH559 napa poIuKOB;
14 — Bai; 15 — oTBepctue; 16 — cnupanbHbie pedpa; 17 — natpyOox

[IpunimnuaneHoe otinmuune annapara ['-148 or anmapara 1'-47 tonpko B
OonpIIMX pazMepax OapabaHa U €ro BEpTUKAIIBHOM, a HE TOPU3OHTAIILHOM pac-
nosnoxeHuu. [Iporecc 3acacpiBaHus Mecka B COIJIa TOYHO TaKOW K€, KaK U B
anmaparte ['-47.

Metaumnueckuid necok U3 OyHkepa 1, kyna ero 3arpyxaercs 10 150 kr,
0 1IIaHraM 2 v 3 3acachkIBaeTcsl BO3AyxXoM B coria 4 u 5. B 6apaban 6, o01ium-
ThIiI BHYTPH PE3UHOM, 3aChINAIOT JIETald, BEC KOTOPBIX MOXKET JOXOAHUTH JI0
150 kr, u 3aKkpbIBalOT €ro ABEepkoil 7. bapabaH 6 JeXUT HA JIBYX Mapax poJiH-
KOB, M3 KOTOPBIX 3aHA4 13. COeIMHEHHAs HEMOJBUKHO C BajoM 14, sBigercs
BegoMoil. OH mostydaeT MemJieHHoe BpaiieHue (n =4 o0/MuH) OoT MoTopa 8
(N = 2,8 kBt) uepe3 peaykrop 9 u napy posukoB 10, HEMOABUKHO CUIALIUX HA
Baty 11, coenuHeHHOM c peaykTopoMm uepe3 mydty 12. Ilecok B mporiecce
OUHCTKM TOmNajaeT u3 6apabana 6 depes cIeNaHHbBIE B €r0 CTEHKE MHOIOYHC-
JIEHHBIE OTBEPCTUS B OyHKEp, KOTOPBIM OUMILAIOT OT IeCKa Yepe3 HAKIOHHOE
orBepctue 15. IIbuib oTCachiBaeTcs yepe3 marpyook 17. [ns mydiiero mepe-
MELIEHUs JIeTajell BHyTpHu OapabaHa UMEIOTCS CUpalibHbIE pedpa 16.
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4. MEXAHUYECKUE METOJIbI CHATNA 3AYCEHITEB,
CRPYTJVIEHUA OCTPBIX KPOMOR 1 OBPABOTRU ®ACOR
HA TOPIIAX BEHIIOB 3YBYATHIX KOJIEC

OpHUM U3 BaKHBIX JIEMEHTOB B T€OMETPUU 3y0UaThIX 3allCIUICHUM SIBIIS-
eTcs nepeceyeHue npoduiield 3yObeB ¢ TOPLEBBIMU MOBEPXHOCTAMH ILIMJIMH/I-
pUYECKUX 3yOUaThIX KOJIEC, a TaKKe MEPEeIHUM U 33JHUM KOHyCaMu KOHUYe-
CKHMX 3yO4YaThIX KOJIEC. DTH OCTpbI€ MOBEPXHOCTHU, OTBETCTBEHHBIC 3a IMEPBOE
MOSIBJICHUE YCTAJOCTHBIX TPEHIMH TPH 3aKOHOMEPHBIX M3THMOHBIX Harpyskax,
TIIATEILHO OCBOOOXKIAIOTCSl OT 3ayCEHEll, 00pa3yIoNIMXCcsl MpU JE3BUHHON 00-
pabotke npoduiieil 3yObeB, 3aMOJIMPOBBIBAIOTCS, @ HA OTBETCTBEHHBIX Iepeaa-
qyax, NPOXOJAIIUX TEPMOXUMHUYECKYI0 00paOOTKy (LleMEHTalsl, HUTPOLEMEH-
Talys, a30TUPOBaHUE) CHUMaeTcs (acka, MPUUYEM TOJIBKO JO TEPMOXHUMHYE-
CKOl 00paboTKu M 3akanku. Packa He0OXOoauMa HE TOJIBKO ISl yCTPaHEHUS
KpaeBbIX KaCaHUM OCTPOW KPOMKOM 3y0a, HO TakKe JJIsl UCKJIFOYEHUSI CKBO3HOU
[[EMEHTAIMU (HUTPOIEMEHTAIIMN) Ha OCTPBIX Kpasx, YTO MOXKET MPHUBOJUTH K
MX CKOJIaM MPH SKCIUTyaTalluH BCJIEICTBUE MOBBIILIEHHON XPYIKOCTH.

B 3akaneHHOM COCTOSIHUM MOANPABISATH (PAaCKU U OCTpbIE KPOMKHU abpa-
3UBHBIM MHCTPYMEHTOM, OCOOCHHO BO BIAJMHAX, KATETOPUUYECKU HE PEKOMEH-
AyeTcs TPU HM3TOTOBJICHUM OTBETCTBEHHBIX BBICOKOHATPYXEHHBIX 3y0daThIX
KOJIEC, K KOTOPBIM OTHOCSITCS BCE 3y0UaThie Mepeiayu aBUallMOHHBIX U Hepre-
tuueckux ['T/I.

Ha puc. 92 npuBenensl pa3HOBUIHOCTU U PopMBbI (haCOK Ha IUIMHApPUYE-
CKHX 3y04aThIX KoJecax.

1 2
/

3
I
/

20-30°

0,3-0,8

2)

Puc. 92. ®opmbl pacok Ha 3yObsSX HUIMHAPUYECKUX 3yOUaThIX KOJIEC:
a — IpsIMO3YOBIX; O — KOCO3YOBIX; 0, 8, 2 — THIIbI (PacOK
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TopueBas ¢dacka 2 nmo BepmHaM 3yObeB (OPMHUPYETCS MPU TOKAPHOM
00paboTke 3arotoBoK. @acku 1 1Mo GOKOBBIM MOBEPXHOCTSAM 3yObEB MOTYT BbI-
MOJIHATHCSA TIO OJHOM padouell CTOPOHE WIIM TOJIBKO IO OCTPBIM YIJIaM Y KOCO-
3yObIX Kosiec (BuJ O puc. 92), mo gopme 3ansTooOpa3Hbie ¢ YCUIECHUEM Ha ro-
JIOBKE, POBHBIE MO Bcemy Mpoduito 3yda 3, WK 1o BCEMY KOHTYpPY BIIAJIMHBI,
BKJIIOUas TIEPEXOJHYI0 KPUBYIO M JTHO. TpeOoBaHUs K BHIMOJHEHUIO (HacoK Y
3youatbix kosiec ['TJl moBwiieHHbie. OHU JAODKHBI OBITH POBHBIE C IJIABHBIM
nepexoaoM, 0e3 BhIXBATOB, MO BCEMY KOHTYPY BIIQJIMHBI C 00EUX CTOPOH 3yda
0e3 BbIJIeIeHUS paOb0oYeil CTOPOHBI.

BrinosiHeHue Takux ycioBUN 00€CIEYMBAIOT JaJ€KO HE BCe pa3padoTaH-
HbIE METOJIbl MEXAHU3UPOBAHHON O0pabOTKU (PacoK, MpUMEHSEMbIE B OOIIEM
MalIMHOCTPOCHUU. JuTeNnbHbIe pa3paboTKu METOI0B MEXaHU3UPOBAHHOU BhI-
COKONPOU3BOAUTENBHON 00pabOTKU (pacok 3yOUaThx Kosec prupMamMu-u3roro-
BUTEJISIMU 3yO0ooOpabatsiBaroliero odopyaoBanusi, Takumu kak «HURTH»
(I'epmanust), yBeHuanuch ycrnexom. Co3/laHbl CTAaHOUHBIE METO/Ibl aBTOMATH3H-
POBAaHHOI'O KaY€CTBEHHOI'O CheMa (DACOK U 3ayCeHell y HMWIMHAPUYECKUX 3y0-
YaThIX KOJIEC, HO 3TH METOJBI CBSI3aHBI CO CIIOKHBIM CIEIUATBHBIM HWHCTPY-
MEHTOM, MPOEKTUPYEMBbIM HETOCPEICTBEHHO JII KOHKPETHOrO 3y0UaToro Ko-
jJeca uiau OJOKa KOJIEC M PEHTA0EIbHO MOTYT MPUMEHSTHCA TOJBKO IpHU
MacCOBOM IIPOW3BOJACTBE, HANpuMep B aBToMoOuiecTpoeHuu. llosiBneHue
crtankoB ¢ YIIY pemmno npobiemy oOpadOTKu (Pacok HUIMHIPUYECKUX IIPsi-
MO3yObIx 3youathix kojec I'TJ] ¢ BbIOJIHEHHWEM MOCTABJIECHHBIX TPEOOBAHUIA.
O6pabotka mo mporpamme (acoyHOro KOHTypa MO TOpIy 3yOuaTtoro kKoJjeca
MaJIbIICBOM WMJIM KOHYCHOM (Ppe3oil HE CBsi3aHa CO CJIOXKHBIM HHCTPYMEHTOM,
YHUBEpCAJIbHA U BIIOJIHE pEHTa0EIbHA MPHU CYIIECTBYIOMMNX 00beMaxX BBITyCKa
3youatbix konec ['T/I.

IIpu 00paboTke acok KOHMYECKHX 3y0YaThIX KOJIEC MPUMEHSIOTCS 00-
JIe€ CJIOKHBIE CXEMBI, 1O HACTOSILIETO BPEMEHU J0 KOHIIA HE OCBOCHHBIE, YTO HE
WCKJIIOYAET MPUMEHEHUS PYYHOTO KBAIM(DUIIMPOBAHHOTO U HETIPOU3BOAUTEIb-
HOTO TPYJa.

YacTh METO/IOB CHSATHUS 3ayCEHEI] U CKPYTJICHHUS OCTPBIX KPOMOK Tpodu-
Jel 3yObeB 3yOuarbhiX KOJIEC MPUBEACHO MPU PACCMOTPEHUU SIEKTPOXUMUYE-
CKHX METOJ0B 00paboTku. Huke paccMOTpeHbl MeXaHU4YeCKHe METOAbl (J1e3-
BUWHBIE U a0pa3vBHBIC) aBTOMATU3UPOBAHHOTO CHSTHS 3ayCEHEIl, CKPYTJICHHUSI
OCTPBIX KPOMOK, U OCOOCHHO CHATHUS ()aCOK Ha TOPIAX HMUJIMHAPUYECKUX U KO-
HUYECKUX 3y0UaThIX KOJIeC.

Ha puc. 93 npuBenena cxema cHATUSA PacoK ¢ OCTPBIX KPOMOK ILIMJIUH/I-
PUYECKUX 3yOUaThIX KOJIEC JUCKOBBIM IUIM(OBATHLHBIM KPYrOM Ha BYJIKaHUTO-
BOM nim OakenuToBol cBsske. LllnudoBaHHas ronoska ¢ Kpyrom 3 mopKuma-
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eTcsd K 3yOuaToMy BeHIly 3yOuaroro koseca 2. Cujia npuXaTusi TUCKOBOTO
Kpyra K KOJIECYy peryjaupyercs.

Puc. 93. Cxema cHaTHS (HaCOK NUIMHIPUYECKUM IUIABAIOIIUM KPYyroM
u 3ayceHel] ¢ppe3oi: 1 — cHaras dacka; 2 — 3yduaroe KoJyeco;
3 — muckoBbIf KpyT; 4 — dpe3a; 5 — 3ayceHerln

[Ipyn BKIIOUEHHMHM BpalleHUs 3yO4yaToro KoJjieca NUIM(OBAIBHBIA KpPYT,
OT)XKUMasICh MpodusieM 3yda U CITyCKascCh JI0 BIIaJIUHBI, 0OKATHIBAET 00padaThI-
BaeMbIl BEHEII, KaK M0 KOMUPY, CHUMAsI 32 HECKOJIbKO 000poTOB (hacKy 10 BCe-
My KOHTYpy. MMmeromuecss Ha Topie 3y04aroro kojeca OONbIIME 3ayCEHIbl 5
OT TMpeaABapUTEILHON 00pabOTKHM MOXXHO OJHOBPEMEHHO CHUMATh JAUCKOBOU
bpe3oii 4.

Merton cHsaTus 3ayceHen U ¢hopmupoBaHus (Hacok MIaBarIMM adpa3uB-
HBIM KPYIrOM YHUBEpCAJIEH, HE TPeOyeT CeNUaTbHOIO0 HHCTPYMEHTA U OCHACT-
KM, SIBJISIETCA JIETKO IMEPEHANAKUBAEMbIM M JIOCTaTOYHO MPOU3BOJMTEIILHBIM.
OpnHako MoMy4YuTh POBHYIO (pacKy KO BCEMY KOHTYpPY 3y0a ¢ MCIOJIb30BaHUEM
NUTM(OBAJIBHON TOJIOBKH, @ TAKXKE MOJl OJHUM YIJIOM C KaXJ0W CTOPOHBI HE
YIAeTCsl, B CBS3M C YEM METOJ MOXKET MPUMEHATHCS Uil 3yO0UaThiX KOJec 00-
IIEr0 MAaIIMHOCTPOCHUSI, TJI€ TOHWKEHbI TpeOoBaHUA K (OpME U KauyeCTBY
dacok. Beimmyiiensl ctanku Monenu 5b-525 nna cHatus pacok miaBaronmuMm
aOpa3MBHBIM KPYTOM.

OOGpasyromuecs npu 3y0oHape3aHuu 3youaThiX Koiiec (puc. 94, 6, 6)
KPYITHBIE 3ayCEHIIbI IIPEABAPUTEIIBHO CHUMAIOT CHEUUATLHBIMU YCTPOKWCTBAMU
JUIsl YCTAaHOBKH PE3LOB 2, CONMPUKACAIONIUXCS C TOPLUAMH, T/I€ PEXKYIIUNA UHCT-
PYMEHT IPH BBIXOJE PEXKYIINX KPOMOK 00pa3yeT 3ayCEHIIbL.
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Puc. 94. Cxema cHATHS (acoK OCTPBIX KPOMOK 3yObeB (a) 1
yaaJieHue 3ayceHies (0, 6): 1 — oOpabarsiBaeMoe KoJieco; 2 — pesell;
3 — nepkaBKka; 4 — HampaBJIAIONIAs;, 5 — KOPITYC MPUCTTOCOOIEHUS

Pesmamu y1s1 mipeBapUTEIBLHOTO yIAJeHUsT KPYIMHBIX 3ayceHel MpH
MpeABaApUTEIHLHOM 3yOOHapE3aHNM MOKET OBbITh OCHAILIEH JII000# 3ydodpesep-
HBIN ¥ 3y0010JI0€KHBII CTAaHOK.

Ha puc. 95 npuBeneHa cxema CHATUS (aCOK OJJHOBPEMEHHO C JIByX CTO-
POH KOCO3YOOT0 IIJIMHIPUUYECKOTO KoJieca ITyTeM HelPEPhIBHOM OOKATKH €To C
HACTPOEHHBIMHM Ha KXl TOpEI] ABYMS OJHOHUTOYHBIMH (Ppe3aMH-yIUTKa-
Mu. OKpyXHOM mIar 3yO0uaToro Kojieca JIOJDKEH COBIMAIaTh C IIaroM HUTKH
bpe3sl, T. €. KaKJI0MY 000pOoTy (PPe3bl-yJIUTKU JOJKEH COOTBETCTBOBAThH MOBO-
poT 3yOuaroro kojeca Ha oAuH mar. s ocyiecTBiIeHUsl MpoIecca CHATHS
(acok TakuM METOJIOM TPeOyeTCs CIelUaIbHbIi MHCTPYMEHT U CIIEIUaIbHOE
00opyIoBaHUeE.

Puc. 95. Cxema 1ByXCTOpPOHHETO
cHATUSI (HacoOK KOCO3y0OoTro
MWIAHIPUIECKOTO Koyieca

METOJIOM O00KaTa OJJHOHUTOUYHOMH

(bpe30ii-yIuTKOM:
1 — oOpabaTeIBaeMast IeTalb;
2, 3 — (ppeza-ynurtka
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1 [Tonobnass cxema (puc. 96)
IMpUMEHEHa 1Jis1 CHATHS (acok Ha

OOJIBPIIOM U MAJIOM MOAYJIE KOHHYE-

2 CKOT'0 3y04aToro Kosieca 2 OJHOBHT-
‘ KOBbIMU (Ppe3amu 1, 3 ¢ pasHbIMU
OKPY)XHBIMU  IlIaraMH, COOTBETCT-

BYIOIIUMHU MOAYJIIM KOHHYCCKOI'O

KoJieCa B COOTBCTCTBYIOIIHUX CCYUC-

3 HUSX.
Puc. 96. CxeMa JBYXCTOPOHHETO CHSATHS Meron nHAMBHIYanH3HPOBAH
(acok y KOHHIECKOro 3y0yaTroro Koueca: no oOpabaTeiBaeMOMy 3yO04aTOMy
1, 3 — 0IHOBUTKOBBIE (Ppe3bl C pa3HBIMU KOJIECY M MOXET OBITh PEHTAabeIb-

maramu; 2 — oOpabatsiBaeMoe

KOHMYECKOE 3y04aToe KoJIeco HBIM TOJIIEKO B KPYIHOCCPHUHOM 1

MacCOBOM ITPOU3BO/ICTBE.
Cxema cHsTUsL acok Mo TOp-

Y LEBbIM TMOBEPXHOCTAM  Mpoduiien
X N 3yOb€B IWIMHAPUYECKUX 3yOUaThIX
B\j — KOJIEC, TIpUBEIECHHAas Ha puc. 97,

HanOojiee MpPUMEHMMA TIPU TPOU3-

BOJACTBC aBHAIIMOHHLIX M SHCPICTH-

7
| % | yeckux I'T/I.
//% 7 O6paboTka MPOM3BOAWTCS Ha

¢pe3epubix crankax c¢ UYIIY, npen-

Puc. 97. Cxema (pesepoBanus pacox HOYTHUTENBLHO C BEPTHKAIBHO PacIio-
Ha cranke ¢ YIIY

JIO’)KEHHBIM MHCTPYMEHTAIbHBIM

wnuHaeneM. MHCTpyMeHT — KOHycC-
Hasl WM TajiblieBas ¢gpesa, nepemMeniaeTcs o JByM KoopJIuHaTaM X, y (puc. 92)
WK MO JIBYM IUIOCKMM KOOpJIMHAaTaM X, z (mayblieBas ¢pe3a) mpu MOBOPOTE
3y0uaToro kojeca (KoopauHata B) u 00XOAHT MO KOHTYPY 3y0a BeCh 3yOUarhiid
BeHell, (OpMUpPYs paBHOMEPHYIO (pacKy Mol He0OOXOAUMBIM yrioMm. Bo3MoxHa
00paboTka paBHOMEpHOH (hacku maiblieBoi (ppe3oit Oe3 BpaleHus aeraind 00-
XOJIOM BCETO KOHTypa IO TOpILIaM C 3aJIeHCTBOBAHMEM JBYX KOOPJWHAT, YTO
yIpOIIaeT MpUMeHsieMoe 000pyI0BaHuE.

Jlnst cHsitusa dacok ¢ Apyroro Topia TpedyeTcs mepecTaHOBKa JETaH C
KOOPJIMHUPOBAHUEM IO MHCTpyMEHTY. CyIlecTBYIOT METO/bI 0oJiee MpOU3BO-
JIUTEIBHOTO cheMa (hacoK OJHOBPEMEHHO C JIByX CTOPOH Ha CHEIHaIbHOM 000-
pynoBanuu, BbityckaemoMm ¢(upmoini «PRAWEMA» (I'epmanus). Ha puc. 98
MIPUBEACHBI CXEMBI JIBYXCTOPOHHETO cheMa (pacok ¢ MPUMEHEHHUEM CIIeIHUalb-
HBIX CTAHKOB.
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Puc. 99. Cxema cHsATHS (acoK U 3ayCEHIIEB

crienuaJIbHbIM MHCTPYMCHTOM!

1, 4 — pexxymue kojneca; 2 — oOpabaTsiBaeMoe

KOJIECO; 3 — BEAyLIEe KOJIECO;
5, 6 — UHCTpYMEHTAaJIbHbBIE OJIOKH;
7, 8 — KOMIUIEKTBI PE3IOB JIJIs1 CHATHUS

3ayceHIleB; 9 — oOpabaTbiBaeMblii Ball ¢

0JI0KOM 3y0UaThIX KOJIEC

Hawubosnee npousBoguTeIHLHO
CHATHE (PACOK HA €IMHUYHBIX 3y0-
YyaThIX KoJjecax U OJiokax Mpous-
BOJIUTCS CO  METoay  (puUPMBI
«HURTH)» Ha cnenuaibHOM aBTO-
MaTU3UPOBAHHOM  O0OpYAOBaHUU
CHeIMaIbHBIM HHCTpYMEHTOM. Ha
puc. 99 mnpuBeneHa cxema CHATHUS
(hacox U OJHOBPEMEHHO 3ayCEHIICB
CHEIUATbHBIM HHCTPYMEHTOM.

biIOYHBIE HWHCTPYMEHT CO-
CTOUT U3 LEHTPAIBHOTO BEIYIIETO
Kojieca 3 W HHCTPYMEHTAJIbHBIX
pexymux kosiec 1 u 4, coenuHeH-
HbIX Mexay coOoil. Illupuna Be-
OYLIETO KOJeca 3 MEHbIIE IIUPH-
HbI 00pabaTbsiBa€MOro Kojeca 2 Ha
JBOMHYIO BBICOTY 0OpabarhiBae-
Mol acku. DopmupoBaHue Ppacok
C JABYX CTOPOH MHPOU3BOAMUTCS 00-
KaTOM WHCTPYMEHTAJIbHBIX OJIOKOB
5 u 6 c oOpabarbIBaeMbIMH BEHIIA-
MU Bajla 9 ¢ OJIOKOM 3y0uaThix
KOJIEC.

Ob6pa3ytomuecs npu popmu-

poBaHUM (aCOK TOPLIOBBIE 3ayCEHIIbI TOAUUIIAIOTCS KOMILJIEKTaMHU PE3LOB 7, 8.
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[TpousBoAUTENHLHOCTh 0OPaOOTKH 3yO0UaTOro BEHIA MJIM OJHOBPEMEHHO OJioKa
BeHIOB 10 — 15 ¢, CTOWKOCTP /10 TIEPETOYKH MHCTPYMEHTATBHBIX OJIOKOB MOYKET
noctuab 10 MiH. 3yObeB. MHCTpyMeHTalbHBIE OJIOKH PAaCCUMTBIBAIOTCS M OT-
CTPaMBaIOTCS WHAWBUAYAJILHO JIJI1 KOHKPETHBIX 3yOUaThiX Kojec u GopMbI da-
COK, YTO MpEAOIpPEaEIseT IPUMEHEHUE METOAA IIPU MACCOBOM IIPOU3BO/ICTBE.
Ha puc. 100 mpuBeneHbl pa3InyHbIe THUIBI HHCTPYMEHTAJIBHBIX OJIOKOB,
MpeIHa3HAuYCHHBIE JIJIs1 CHATHUS (aCOK Ha pa3IMYHBIX 3y0UaThIX BEHI[AX.

Puc. 100. MactpymeHTanbHbIe OJIOKH 7151 CHATHS (hacoK
Ha Pa3IMYHBIX 3y09aThIX Koecax

Ha puc. 101 mokazan pparmMeHT pabodeit 30HBI 000PYIOBAHUS C HHCTPY-
MEHTaJbHBIMU OJIOKAMU B KOHTakTe€ C 0OpabaThiBaeMbIMU 3yO4YaThIMU BEHIIA-
MU, (pparMeHTHI 3y0YaTOro BEHIIA C 3ayCEHIIaMH OT IpeABapUTEIbHOrO 3y0o-
Hape3aHus u ¢ 00paboTaHHBIMU (DacKaMHU.

J1J1s1 BBICOKOIIPOU3BOAUTEIFHOTO aBTOMAaTU3UPOBAHHOTO CheMa (pacok Ha
MUJIMHAPUYECKUX 3yOUaThIX KoJiecax pa3paboTaHbl KOHKYPUPYIOIIHE CXEMBI,
BOIUIOIICHHBIC B CIIEIIUATIBHOM 000pYAOBaHUH.

Cnenuanbnbii ctaHok SU-200SM (Mranus) ocHallleH OpUTrHHAIbHBIM
WHCTPYMEHTAJIbHBIM OJOKOM JUISl IBYXCTOPOHHEr0 cheMa (acoK U yIaJICHHUS
3aycenen. Ha pwc. 102 mpuBemeHbl KOHCTPYKTHBHBIE OCOOCHHOCTH STOTO
OJ0Ka.
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Puc. 101. ®parmeHTsI 30HBI 00Pa0OTKH ¢ HHCTPYMEHTAIBLHBIMU OJIOKaMH,
HCXOJIHOE 3y0UaToe KoJIeco Mmociie 3yOoHape3aHus U Mocie CHATHS (acok

1 23 jKS
Vs
ZNINZil
- \ - 6
5 = -
A 7

—

Puc. 102. KoHCTpyKIIHSI MHCTPYMEHTAIBLHOTO
0JI0Ka JIJ1s1 OTHOBPEMEHHOTO 00pa3oBaHUs
(acok U CHATHUS 3ayCEHHI] C IBYX CTOPOH

3y0uatoro xoseca: 1 — KpOHIITEHH;
2 — IpyKHuHA; 3 — NPHXKUM;
4 — MUCKOBBIE pe3Ibl; S5 — acouHbIe
MHCTPYMEHTaJIbHbIE 3yOuaThle KoJieca;
6 — KpOHIITENH; 7 — KOPIYyC MPHUCTIOCOOICHHUS;

8 — MOJIIMITHUKOBBIN TUIaBAIOLIUN y3€1; 9 — OChb;
10 — obpabaTriBaeMoe 3y04aToe Kojieco

o
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B naHHOI KOHCTPYKLIMHM OTCYTCTBYET LIEHTPAJIbHOE BeAyllee 3yOuaroe
KoJieco. DacoyHbIil UHCTPYMEHT B BUJIE IBYX 3yOUaThIX KOJIEC 5 OPUTHHAIBHOU
KOHCTPYKLHH C PEXYIIMMHU 3yObsIMU 3alICTUIAECTCS HEMOCPEACTBEHHO ¢ 00pada-
ThIBa€MbIM KoJiecoM 10, K KOTOpoMy MO TOpLaM MOKUMAIOTCS MPYKUHAMU
JIBa TUCKOBBIX pe3la 4 s MOAYUCTKH 00pa3yIOIIUXCs 3ayCEHHII.

HNHcTpyMeHTaIbHBIN 0JIOK BpalllaeTcst Ha OCH 9 Ha MOAIUITHUKOBOM Y3J1€
8, JaroleM BO3MOXXHOCTh OCEBOI0 NEPEIBMKEHUS U CAMOYCTAaHOBKH BCETO
0Ji0Kka mpu 00padboTke 3youaToro BeHua aeranu 10.

CraHOK paccuMTaH Ha PYyYHYIO U aBTOMAaTUYECKYIO 3arpy3Ky oOpadatbl-
BAaE€MBbIX JIETAJIE U MOXKET IPUMEHSATHCS B aBTOMATUYECKUX JTUHUSX.

B MammHOCTpOeHUU BCTPEYAETCS 3HAUYUTENIbHOE KOJUYECTBO 3yOUaThIX
KOJIEC C HE3aKAJIMBAEMbIMH Ha BBICOKYIO TBEPAOCTh MPO(PHISIMU 3yObEB, I1€ HE
TpeOyeTcs 00pa3zoBaHus (Hacok, a IOCTAaTOYHO CHSTUS 3ayCEHUI] U CKPYTJICHUS
OoCTphIX KpoMOK. [Ipodun 3yObeB Takux KoJiec WK HE MOIeKaT JadbHenIen
00paboTKe moce 3y0oHape3aHusl, UiIu MOCIIE JIETKOM 3aKajJKH IIIEBUHTYIOTCS.

[Tocne mporecca 3yOOILIEBUHTOBAaHUSI PAlMOHAIBHO MPOBECTH CKpYTJIe-
HUE€ OCTPBIX KPOMOK, BPAILAIOIIMMUCA METALIUYECKUMH MIETKAMU Pa3JIMYHON
KOHCTpyKUMHU. [I[puMeHeHne meTok s yaneHus 3ayCeHIEB U CKPYTIIEHUS OC-
TPBIX KPOMOK UMEET Psii NPEUMYILIECTB MEepe IPYTUMHU METOJIaMH, TAKUX Kak
MPOCTOTa M HAJIEKHOE (PYHKIMOHUPOBAHUE HMHCTPYMEHTAa JO HU3HOCA, CO-
XpaHEHUE Pa3MEpPOB JETANIN, BBICOKAs! MPOU3BOIUTEILHOCTh, BO3MOXKHOCTh Mé-
XaHU3alKUK mpoliecca 00padOTKH.

3yOuaThie Kojeca, He MOJJIeKalllie [IIEBUHIOBAHUIO MOCIIE CHITHS 3ayce-
HUIl METAJUIMYECKUMU IIETKaMU LEJIECO00pa3HO MOBEpraTh KPaTKOBPEMEHHO-
My MpoliecCy 3yOOXOHHWHIOBaHUsI aOpa3MBHBIMU WJIM aJIMa3HbIMH XOHaMHU Ha
MeTaJUIM4YecKoil cBs3ke. Llenb omepanuu — ycTpaHeHue 3a00WH, OCTaBLIMXCS
3ayCEHHUI] U KPYIHBIX BBICTYIIOB MUKPOHEPOBHOCTEM, YTO CYIIECTBEHHO MOBBI-
[IAeT IKCIUTyaTallMOHHOE KAayeCTBO U CHIIKAET IIYMHOCTh Pa0OThI 3y0YaThIX
nepezaau.

Jlns psama 3y04aThIX KOJEC C TBEPAOCThbIO mpoduieit 3yObeB 10
HRC = 58...60 mummgoBaHHBIX 1O BBICOKMX CTENEHEH TOYHOCTU Haiu4yue ¢ac-
KM 110 TOpLIaM 3yObEB HE JIOMYCKAETCS, @ HEOOXOUMO TOJIBKO CKPYTIIEHUE OCT-
PBIX KPOMOK JI0 FapaHTUPOBAHHBIX MUHUMAaIbHBIX paanycoB (R = 0,2). JlanHbIi
ClIly4yall pacpocTpaHsieTcs Ha 3y0uaThle KoJieca MacisIHbIX HACOCOB.

Jlo3upoBaHHOE 3aKPYTJIEHUE TOJBKO OCTPBIX KPOMOK C MUHUMAaJbHBIM
BO3JICKCTBUEM Ha TOYHO OOpadaThiBa€Mblil NpO(UiIb JOCTUTAETCA METOJIOM
BpalleHUs1 3yOUaThIX KOJIEC, MOTPYKEHHBIX B BAHHY C a0Opa3nBHO-KUJIKOCTHON
CMEChIO CO CKOpocThio 12 — 15 m/c. Meton ocyuiecTBisieTcs Ha aOpa3uBHO-
pPOTOpHOI1 ycTaHOBKE. B kauecTBe pabouel cpeapl NPUMEHSIOTCS a0pa3uBHbBIC
3epHa xapakrepuctuku 24A 63/100.
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