Pazpgesn 6. Teopusi M TeXHO/I0rUA pa3/IMBKH CTaJIH.
6.1.Pa3uBKa CcTa/au B U3/I0KHHUIBI

Jlekuusa 38

Tema: O0opyaoBaHue /I Pa3/TUBKHU CTa/IH:

ILnan neKuuu:

Ob6opyaoBaHue fijisi pa3/IMBKU CTaJIu:

a) CTasiepa3/IMBOUHbIEe KOBILIW, UX éMKOCTb U TUIIbI ()yTePOBKU;

6) cTasiepa3nMBOYHbIE JO3UPYIOI[HE YCTPONUCTBA, UX KOHCTPYKIUH.
B) CTajiepa3/iMBOYHbIe CTaKaHbl, UX THUIIbI.

T') U3/I0KHULIbI, CTOUKOCTD U yZe/IbHbIN PACXOZ, U3/TOXKHUI]

CranepasnMBOYHBIA KOBII CJY)XWAT Ui C/IMBa B HEro W3 CTaJleryiaBUIbHOIO
arperata MeTa//la M YaCTU IlIJlaKa, BbIJEPXXKW, TPAHCIIOPTUPOBKA W Pa3/IMBKU
MeTa/lyla B CJIMTKA Wik Ha MHJI3, mocsie yero mijak Z0/bKeH OBITh CKAHTOBAH B
LIJIAaKOBYHO yariy. Kak mpaBuiio, B KOBILIE TPOU3BOAAT pacKWC/IeHue, JerupoBaHue 1
BHearperatHyto o0paboTKy cTaiu. B CBsi3u C 3TUM KOBIII JJO/DKeH ObITh 000pyA0BaH
HaZIe)KHBIMU  yCTPOMCTBaMH, 0O0eCcTieunBalolMMU €ero YCTOMYMBOCTh Ha CTeH[e,
TPAHCIIOPTUPOBKY, [O03WPOBaHHYI) pa3/MBKy CTalu C 3aJaHHOM CKOPOCTBIO U
noc/ieAyroluil ¢iMB 1uiaka. Kol Mo)keT ObITh 00OpYZIOBaH YCTPOWCTBAMH /st
00paboTKM CTa/ M MHEPTHBIM T'a30M U MOPOIIKO0Opa3HbIMU peareHTaMHu.

B cranemniaBuibHBIX lieXax TMOBCEMECTHO TPHUMEHSIIOTCS KOBIIM C HIDKHEU
Pa3/MBKOM uepe3 CTaKaHbI IepeKpbiBaeMble MIHMOEPHLIM 3aTBOPOM HJ/IA CTOIIOPOM.
KoBIIIM 4alilHUKOBOTrO TWIa C BePXHeM pa3/MBKOM pacClpOCTpaHeHUs He TIO/Ty4YH/IU.
OCHOBHBIM MapaMeTpPOM KOBIIA SIB/ISIETCS BMECTMMOCTb, MOJ, KOTOPOW MOHUMArOT
MacCy >XUJKOU CTalM, KOTOPYI0 BMeLlaeT KOBLU IPU 3ariOJTHEHWW ero MeTasyioM U
LIJIAKOM /10 YPOBHSI HW)KHEH KPOMKU CJIMBHOTO HOCKa. [Ipy 3TOM KOJ/IMUeCTBO LIaKa
B KoBllIe cocTasisgeT 3-10% or maccel Metasia. i COKpaljeHWs MnoTepb Teria
yepe3 3epKajio MeTasla B KOBIlle He0OXOAUMOe KOJTMUeCTBO Iiljlaka C YMeHbIlIeHHeM
BMECTUMOCTA KOBIIA yBequuuBarOT. [Ipy oOTceuke 11aka HCIHOJIb3yeMble
yTeIvItoLKe 3aChINKA UMEeIOT MeHbIIYI0 MacCy, UeM IUIaK.

B cooTBeTCTBUM C THUIIOBOM BMECTUMOCTBIO CTajernaaBUIbHbIX arperatoB 'OCT
7358-78 mipemycmarpuBaeT psiJ HOMHUHA/IbHBIX BMECTUMOCTEH CTajiepa3/IMBOUYHbIX
KOBLLIEM TI0 Macce >XUAKOMW CcTanu, KpatHyro 50 T 3a nuckmouenneMm 130, 160, 180, 430
1 480 1. [Ipy BaKyyMHpOBaHUM CTa/ld B KOBIIaX HeOOXOJWMO MMeEThb 3arac éMKOCTH
WM TIpUMEHSATb HaJ|CTaBKy, 4YTOOBI TIPM TIOALEME YpPOBHS MeTa//la OH He
BBLITIZIECKMBAJICST Uepe3 OOPT KOBIIIa.



st BbIOOpa COOTBETCTBYMOIIEH TPY30MOABEMHOCTH CTajiepa3IMBOYHOTO KpaHa
HeoOXOAMMO YUMTBIBaTh MacCy METa/JIOKOHCTPYKI[MM U (yTepPOBKH KOBIIIA,
cocras/sitoljue cootBeTCTBeHHO 11-15 u 13-20% 0T BMeCTUMOCTU KOBLIA JJIs1
CBapHBIX KOHCTPYKLMWA U aTFOMOCWIMKaTHBIX OTHEeyropoB. dyTepoBKa U3 OCHOBHBIX
OTHEYTIOPOB TsDKesiee a/llOMOCUIMKATHOM Ha 28-42%. Macca KoXKyxa KOBIIa U
(dyTepoBKHU CyllleCTBEHHO U3MEHSIeTCS B 3aBUCHMOCTHU OT COOTHOILIIeHUs1 BbICOThI H 1
auamMeTpa Koeia D. [Iist 3amaHHOro 00bEMa KoBItla V CyMMapHasl TUIoIa/ib JHUIA U
OOKOBBLIX CTeH KOBIIIa COCTaB/IsIeT:
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MOJIyYUM, UTO MUHMMAa/IbHOW CyMMapHOM TUIOLaZM KOXKyXa KOBIIIA U ()yTEpPOBKU
COOTBETCTBYeT COOTHOLLIeHUe:
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Eciu Obl Macca MeTa/JIOKOHCTPYKLMM U (yTepoBKM KoBIIa Obljia mpomop-
1roHanbHOM F, To mpu D = 2H motpe6oBanock Obl MHUHMMAaIbHOE KOTUUYECTBO
MeTa/sla U (PyTepOBKM Ha U3TOTOB/IeHHe KoBllla. HavMeHblumMu ObTH ObI U TIOTEpH
Teryla MeTasuioM depe3 QyTepoBKy. DTUM U orpaBAbiBaiach "OsoatieBugHas" dhopma
CTasepas/IMBOYHBIX KOBLIEW MPU OCBOEHUHU KMCIOPOJHO-KOHBEPTEPHOTO MpoLiecca Ha
Hogo-JIumelkoM MeTa/uTyprudeckoM KOMOWHATe, KOTr[ia MeTa/T B KOBII CIMBAJA
yepes rop/IOBMHY KOHBepTepa BMeCTe CO LIIJIAKOM U [T0Tepu Telljla U3/lyueHreM yepes
OTKPBITYIO TIOBEPXHOCTh ObI/TM MUHHUMAaTbHBIMHU.

B HacTosilllee BpeMsi KOBIUM M3IOTOBJIAKOTCA C OTHOmeHueM D/H nHuxke 1.0,
Tabnuile 1. 3TO CBs3aHHO C YMeHbIIIeHWeM TpH 3TOM I0Tephb Telljla uyepe3 3epKasio
MeTa//la MEHBLIMX pa3MepOoB B KOBLIE [P JIUTEJIbHOM BBIMYCKe IJIABOK U
OTCYTCTBUM B 3TO BpeMS$ TEIJIOU30JIUPYIOLIero nuiaka. Kpome TOro, ymeHbLIAHOTCS
pa3Mephbl [HUINA KOBIIIA, B KOTOPOM TOJIl[e KOXKYX U (hyTepoBKa IO CPaBHEHUIO CO
cteHkamu. OmnpefiesiéHHAasi KOHOMMSI JOCTUTaeTCsl B pe3y/bTrare CHWKEHUS MacChl
MeTajlyla Ha W3TOTOB/IeHHe IjarieHHOro Tosica U pébep kéctkoctu. OfHako, B
CYLLIECTBYIOIIMX KOBIIAX C YBEJWUYEHHOW BBICOTOM YXYALIAKOTCA YCJAOBUSL IS
BCIIbIBAHUSI HEMETA/I/TMYeCKUX BK/IOUEHUH, 3HAUUTEbHO pa3/inuaeTcsi CKOPOCThb
Pa3MBKH II0 Mepe OIOPOKHEHWsS KOBINA, W3-3a OOJIBIIIEro THIPOCTaTHUYeCKOTO
JlaB/ieHUs] yXyZAIlaeTcsl KaueCTBO C/JIMTKOB M CHW)KAeTCs CTOMKOCTh (PyTepOBKU
KoBiei. IToaTtomy, ocobeHHO TIpy 06paboOTKe MeTasila B KOBIIIE CUHTETUUECKUMH
IIJTaKaMM, KOT/la CHW)KAIOTCS TIOTepH Teria M3yueHueM, 1iesiecoobpa3Ho Obiio Obl
VICII0JIb30BaTh KOBIIIM C IOBbILIeHHbIM OTHOLlIeHrueM D/H.



Tabnuiia - OCHOBHBIe pa3Mepbl CTa/iepa3/IMBOYHbBIX KOBIIIEH

OCHOBHBIE pa3MepsI KOBIId, MM

MeCTUMOCTh KOBIIIa, T HuameTtp
Bricota

Beepxy Buusy
50 2860 2620 2340
90 3250 3220 2850
100 3360 3400 2950
150 4370 3700 3170
200 4380 4000 3420
250 4400 4350 3570
300 4790 4500 3780
350 5000 4700 4000
430 5250 5050 3780
480 5400 5340 4615

Jlo3upyroiiye yCTPoiCcTBa CTajiepa3/IMBOYHBIX KOBILIeH 00ecrieunBaroT JOHHYHO
Pas/IUBKY C IOJHBIM WU PeryIupyeMbIM IepeKpbiTieM OTBepCTUus crakaHa. [Jo1964
roja TOBCEMECTHO WCIIOb30Ba/IMCh CTOTIOPHBIE [03WPYIOIHEe YCTPOMCTBA, a C
pacipeHreM OObEMOB HENpPEepPLIBHOM Ppa3MMBKU M BHEIEYHOW 00paboTKu ux
norecHuM Gosiee HazféKHBIe I1MbOepHbIe 3aTBOpPhl. OT HaAEKHOU pabOThI
JO3UPYIOIINX YCTPONCTB B 3HAUMTE/NbHONW Mepe 3aBHCUT KOMIIAKTHOCTb CTPYH,
KaueCTBO CJIMTKOB U 3aTOTOBOK, COKpalljeHHe T0Teph MeTasljia, CTOMKOCTh HU3/IOXKHUL]
1 6e30MacHOCTb TpyJa pa3nMBLIUKOB. [Ipy BeIOOpe THIa [03UPYIOIIEr0 yCTPOMCTBa
YUUTBIBAETCSA TakKKe€ BO3MOXKHOCTb MeXaHM3allMK paboT MpU X IIOJIOTOBKE,
MOHTa’Ke W [eMOHTa’Ke.

CronopHbelid fo3atop (puc.8.6) coctout u3 crakaHa 1, croropa 2, TpaBepchl 3,
KOTOpasi COeJUWHSIeT CTOMOp C MOJA3yHOM 4, mepeMellarolleMcsi BBEPX U BHU3 C
TIOMOII[bI0 pblUyara 5 BHYTPU HApYy>KHOM HarlpaB/siioIiell TpyObl, 3aKperviéHHON Ha
KOKyxe KoBiIa. CTOIMOp 3aKperviseTcs Ha TpaBepce TauKoM, HaBUHUMBAeMOM Ha
BEDXHIOK Hape3HYH0 YacCTb CTep>KHSA. [Ipyror KOHel| TpaBepChl KDENMUTCS Ha MO3yHe.

PucyHok 8.6 — Cxema CTOINOpHOro Jj03aropa



Xopolye pe3ynbsrarbl IPU UCTBITAHUSAX B POU3BOJCTBEHHBIX YC/IOBUSIX Ha psje
3aBOZIOB MIPU CKOPOCTHOM pas/iMBKe KPYITHBIX JIMCTOBBIX CJIWUTKOB KHWIIALLEH CTalu U
COPTOBBIX CJIWUTKOB CIOKOWHOW CTajy Aan KOH(Y30pHbIA I[e/IeBOM CTakaH, a IpHU
00OBIYHOM pa3/MBKe CIIOKOMHOTO MeTajla - KOH(Y30pHBIM KpeCTOBWHBIN CTaKaH
(puc). Ilpu Mcronb30BaHUM 3TUX CTAaKaHOB YCTpPaHseTCsl MpUBapHBaHHE CIUTKOB K
MO//I0HAaM U 3HAUMTE/IbHO CHWXXaeTCss Opak Mo TjieHaM, PacC/o U TOMepeyHbIM
TpellYHaM, yBelUUMBaeTCsl BbIXoZ, rogHoro. Ho mo Mepe .M3HOCa KaHaa CTaHOBUTCS
KPYIJIOTO CEUeHHUsl.
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CTa6I/IJ'II/I3&L[I/II/I CTpyH Ppd3/iIMBA€MOIro MeTadjuld CHOCO6CTBY€T IIpUMeEHEHNE
CTadKdHOB C BHYTPEHHEﬁ WIM BHEIIHe! TEHHOHBOHHHHEﬁ, O6€CH€‘-II/IBaI-OI_U"I/IX X0po-
Ty )XUAKOTEKYUECTh CTaJ/IN.

PucyHok — ®opma pa3iMBOUYHBIX KOH(Y30PHBIX CTaKaHOB

[IpenyioxkeHbl KOHCTPYKL[MM CTaKaHOB, Hapy’)KHasi TIOBEPXHOCTb KOTOPBIX
YIJIOTHSIETCSI CU/TMKATOM HAaTpHsl, @ Yyepe3 MOPUCThIN LIMPKOHOCHU/TMKATHBIA OTHEYTIOP
0 MepyMeTpy KaHasla CTakaHa MofaéTcst aproH. [Ipy 3TOM Ha MOBEPXHOCTH KaHajia
CcTakaHa oOpa3yeTcsi 3alllUTHasi IUIEHKa aproHa, obecrieuuBarolasi HCTeueHUe



MeTassia 6e3 TpeHus y CTeHOK. lcriosb3oBaHMe TakKMX CTakaHOB obecrieurBaer
Pa3/MBKY >KECTKOM OPraHU30BaHHOU CTPYEH Jiake TIPU HEeJOCTAaTOYHOM TemIleparype
MeTa/l;la U PacKUCIeHUU ero OONBbIIMM KOMWYeCTBOM aIOMUHUS, I[UPKOHHEM U
peKko3eMeJIbHBIMU 3/IeMeHTaMH.

[Tofaueli perymMpyemMoro KoamuecTBa MHEPTHOIO ra3a B MOJIOCTh KaHasla CTakaHa
MOXXHO peaqu30BaTb U TIJIaBHOE H3MeHeHUe CKOPOCTH Ppas3/MBKA XOPOIIO
OpraHM30BaHHOM CTPYEHM, a TaKKe HUBEIMPOBaTh B/IMSHME HAa CKOPOCTb DPA3/MBKU
V3MeHeHHe Haropa MeTaslia 1o Mepe OIOpPOKHeHHs CTajiepa3/IMBOYHOrO KOBIIIA.

B npouecce pas/ivBKU CeyeHHWe pas3/IMBOYHOIO CTakKaHa W3MEeHSIeTCs.
OnacHbIM SIB/ISETCSA CJ/lyyad TakK Ha3bIBAEMOIO 3apacTaHUsl CTakaHa. Takoe siBjieHUe
HaO/roflaeTcsi, B YaCTHOCTH, TIPU Pa3/IMBKe CTalW, PACKWUCIEHHOW aFOMUHHEM.
OO6pa3yroiyecs TIpY pacKUCIeHUH YacTUllbl KopyHzAa Al,Os oceal0T Ha BHyTPEHHUX
CTeHKax CTakaHa, 006pa3ys TyroriaBKyl U MPOYHYH HaCThiIb, BHYTPEHHUN JUaMeTp
CTaKaHa HauMHaeT YMEHbIIaThCs W, €C/IA He TPUHSITh HeOOXOAUMBIX Mep, pa3/iMBKa
MOKeT B0OOIIje MpeKpaTuTbCs. [l TIpeJoTBpallleHHsi TaKUX SIBJEHUM, a TakKe
C/lydaeB 3aCThIBaHUS MeTasl/ia (0COOeHHO MepBhIX ero MOPIHiA) B MOJIOCTH CTaKaHa 3a
BpeMsi OT BBIMYyCKa IJIABKU /10 Hayajia pPa3/IMBKU B Pa3/IMBOUHbIA CTaKaH MOJAOT (C
HeO0OJTbIIION MHTEHCUBHOCTBIO) MHEPTHBIH Tas3.

[TageHve CTpyu CTaqyd M3 KOBIIA B HW3/IOKHUIYY WIA B KPHUCTA/IM3aTOP
COTMPOBOKJAETCSI PSAJOM SIBJIEHWM, OTPULIATE/IbHO B/IMSIOIIUX Ha KaueCTBO MeTaslja.
Bosbllioii Hamop MeTasja, BbITEKarol[ero W3 KPYMHOTO KOBIA, BbI3bIBAeT
WHTEHCUBHOe pa30bphi3rvBaHre CTPYU TIpDU yAape O [JHO W3JIOKHUIBI WIA O
MOBEPXHOCTb J>KMAKOTO MeTa/uia. PacueTbl UM pe3ynbraTbl  MOJe/TMPOBaHUS
TIOKa3bIBAIOT, UTO TIPU pa3/MBKe M3 KOBIIEH OOJIBIIION BMECTUMOCTH KpPUTEpHI
PeiiHo/b/ICa i1 CTPYM MOXKET JOCTHrath 3HaueHuii >10° uTO CBHAETENILCTBYET O
BBICOKOU CTereHH! TypOy/IeHTHOCTH CTpyU. VcTeueHre TaKuX TypOy/IeHTHBIX TIOTOKOB
COMPOBOKJAETCS  3aXBaTOM arMOC(epHOro BO3JyXa, a TakXkKe pa3BUTHEM
KaBUTALIMOHHBIX $IBJIEHUM, UTO B CBOI OdYepe/lb MPUBOAUT K PE3KUM MeCTHbIM
KosebaHUsIM [laB/ieHUs] MeTassla B ciuTke. [Ipu 60/bllIOM Harmope MeTajia CTPyst
repectaeT ObITb HENpPEePBbIBHOW, UTO TPUBOAUT K KEKTHPOBAHUIO OKPY’Karolllero
BO3/lyXa, UHTEHCHBHOMY pa3BUTHIO BTOPUYHOIO OKWCJ/IEHUSI CTau, YBeIU4YeHUIO
cofiep>kaHUsl a30Ta U T. [. JluaMeTpbl pa3MBOYHBIX CTaKaHOB MOTYT ObITh pa3/Uu-
HbIMU (0T 50 70 120 MM), HO BCe OHU IOCTAaTOYHO BEJIUKU.

IIpy ucTeyeHMM MeTas/ula yepe3 OTBepCTHME B [JHUIE KOBIIA CO37aeTcs
TI0JIO’KeHHe, TIPU KOTOPOM OCHOBHOE TepeMelljeHre >XKUAKOTO MeTasljla TIPOUCXOAUT
Mo ocd crakaHa. [losmyuaeTrcsi, 4Tro cCTO/IO MeTasla, Ppacroaralolviics Haf,
OTBEPCTHEM CTaKaHa, KakK Obl HerpepbIBHO TMpOBa/MBaeTcsi, a 06beMbl MeTasa,
Haxofs1uecs: BOJIM3U CTEHOK KOBILIA, He TiepeMelliatoTCsl U MOCTYTAaoT Ha Pa3/iiBKYy B
roc/iefiHIo0 ouepesb. TemrepaTypa U CBOMCTBA 3THX 00beMOB MeTasijia OT/IMYarTCs
OT TeMmriepaTypbl U CBOMCTB BHYTPEHHUX CJIOEB, UTO TPUBOAUT K HECTabOWIbHOCTU



KaueCTBa CJINTKOB, OTVIUTBIX B pa3/IMuHbIe MepHUO/bl BDEMEHU 110 X0y pa3/vBKu. [1pu
BXO/Ie KMJKOTO MeTajula B CTaKaH MPOMCXOAUT CKaThe (Cy>KeHWe) CTPyH, KOTOpoe
TIPOZIO/DKAETCs [0 OTpe/ie/ieHHOM TyOWHBI, TIOC/Ie Uero MOTOK CHOBA pacCIIupsieTcs,
3aro/HssE BCe TIOMepeuHoe cedyeHWe cTakaHa. OTpBIB MOTOKA OT CTeH KaHalia |
CBsI3aHHOe C HUM BuXpeoOpa3oBaHHe CO3/IalOT B CTakKaHe 30HY ITOHMW)KEHHOI'O
CTaTUUYeCKOTO [laB/ieHWs] W  SIBJISIOTCS ~ OCHOBHOM  TIPUYMHOM  yBeJWYeHUs
COTNPOTHBJIEHUS JIBM)KEHUIO JKUJKOCTH B CTPye, a TakKe 3axBaTa CTpyel BO3JyXa.
HorionHuTebHas TPYAHOCTh TIPU pellleHuyd Tpo0sieMbl OpraHy3allid UCTeueHust
CTpyY MeTasula M3 KOBILA 3aK/IHuUaeTcsi B TOM, UTO IO Mepe OMOPO)KHEHHWs KOBIIa
M3MeHsieTCsl Harmop MeTas/ula (BbICOTa MeTa/sla B KOBIIe). MoKeT oKa3aThbCsl, UTO
YAOB/IETBOPUTE/ILHBIA XapaKTep HCTeueHUs CTPYU B Hauaje pa3juBKU (Hebosibliioe
OTHOILIEHWE JuaMeTpa CTPyM K BBICOTe CT0/0a MeTa/jla B KOBIIIE) CMEHSeTCs He
yOBJIETBOPUTE/IBHBIM B KOHL[E Pa3/IMBKU (IPX HEU3MEHHOM [MaMeTpe CTPYW Hariop
MeTaJlJla pe3Ko yMeHbIWiIcs). Ha xapakTep [BUKeHUsI MeTa/ljla B KOBILIE U CTaKaHe
B/IMSIET TaKXKe pPacrioioykeHre CTakaHa OTHOCUTE/IbHO CTeH KoBIila. Ha mpakTuke ajis
opraHu3al[id HOpMabHOM Pa3/IMBKYU WCIIOMb3YIOT Psif] IPUEMOB.

Ceuenue, pa3Mepsl U (HOPMYy pa3/IMBOYHOIO CTaKaHa M ero pacriojioKeHue B
KOBILIe BbIOMPAIOT MO pe3y/ibTaTaM IpeiBApUTEILHOTO MO/Ie/TMPOBAHUSI C YYeTOM
pa3MepoB KOBIIa, COCTaBa CTall U HeOOXOAWMOM CKOPOCTH pa3/vMBKHU. [0OpH30H-
TabHOE  CeueHHWe  CTAaKaHOB MOXKeT  ObITh  KPYIVIbIM,  3/UIANITHYECKUM,
Kpectoobpa3HbiM U T [. Ilo BbIiCOTe CTakaHbl MOTYT ObITh MWJIMHAPHUYECKUMH,
LWJIMHPDUYECKUMH C 3aKpyIJIeHHeM YIJIOB Ha BXofe CTpyH, dopmbl auddysopa,

KOH(y30pa, B hopme auddy3opa ¢ repexoioM B LIWIUH/P U AP.

IInsi HemnpepbIBHOM pa3/MBKU IIIMPOKOe TIPUMeHeHWe HaXOAST V/JWHEHHbIe
TOTPY>KHbIe  CTaKaHbl, IIpe/ioTBpAlllaloll[ie KOHTAaKT CTPyd C BO3AYXOM W
peryivpytoillie  HarpaB/ieHHe TIOTOKOB B KpUCTa/l/id3aTope,  COKpaiias
He0/1arornpusaTHOE TeTJIOBOe BO3/IEMCTBHE Ha 3aTBEpZEBAIOIyI0 KOPKY HeIpephIBHOM
3aroTOBKM M 00ecTieurBarolljye JIyullie YCIOBUS sl BCTUTBIBAaHUSI HeMeTa/UTAue CKAX
BK/TIOUEHUH.

Ivamvetpbl (TiprBe/ieHHbIe [AuaMeTpbl) KaHA/JIOB Pa3/IMBOYHBIX CTaKaHOB B
3aBUCUMOCTH OT BMECTHMOCTH KOBIlIa U HeOOXOAMMON CKOPOCTU pa3/MBKU MOTYT
obITh OT 30 70 140 MMm. [JnuHa KaHasa coctaBisieT 120-440 mm. B cooTBeTCTBHU C
I'OCT 5500-75 crakadbl W3rOTOB/SIOT IIAMOTHbIE, BbICOKOIVIMHO3EMMUCTHIE,
MarHe3uTOBBIE, MarHe3uTOXPOMUTOBBIE, rpauToBbIe, LIMPKOHOBBIE u
KOMOWHMpOBaHHBIE.

[[TamoTHBIE CTakaHbl HMEKT HU3KYH0 M3HOCOCTOMKOCTH M 3HAUWUTEbHO
pa3MbIBAalOTCSI CTPYEH B Mpoljecce pa3/ivMBKH, TIPU 3TOM YBe/JWUMBAETCS OMaCHOCTH
3arpsi3HeHUs]  CTa/ld  HeMeTa/UTMUeCKUMH  BK/IFOUEHUSIMU  OCOOEHHO  CH/IBHO
yBeMUMBAETCSl CeyeHWe KaHajla LIaMOTHOIO CTakaHa MpU pas/iMBKe KUMSIIUX U
MapraHLOBUCTbIX cTaneld. [leperpeB Kurisiled CTaqyd BbI3bIBaeT [OBBIIIEHHOE



pasMbIBaHUe KaHajla CTaKaHa, a [PU 3HauuTe/IbHOM IleperpeBe TakOW CTau pas/vBKa
MOXKeT ObITh aBapuiiHO#. [Ipy pa3MbIBaHMM HACThIIEN B KaHasle CTakaHa KUC/IOPOJOM
€ro aMeTp TakKe 3aMeTHO yBe/IMUHBaeTCs.

CIroKOMHBIe YI/IEPOJUCThIe CTaM, PACKHUC/IeHHbIe (DeppOCHITHIIEM, 3HAUNTETEHO
MeHbIlle Pa3pyIlal0T IIAaMOTHBIA CTakKaH, a pa3/MBKa CTajeli pPaCKUCIeHHBIX
OO/BIIMM ~ KOJTMUECTBOM  Q/IFOMHHHMSI MOXET BbI3BaTb  3apacTaHMe KaHasa
oOpa3ytolieicss HaCTbUIBIO.

Haubosbiliee pacmpocTpaHeHWe TIOMYYWIM CTakaHbl W3 MarHe3uta. OHuU
MpPAaKTUUeCKU He pa3MbIBAlOTCs, HO, 00/1a/lasi BLICOKOW TeTJIONPOBOJHOCTBIO, UacCTO
3aTSATUBAOTC 0COOEHHO MpU pa3/MBKe C HeOOJIBIIION CKOPOCTHIO JIETUPOBAaHHBIX U
BBICOKOJIETMPOBAHHBIX MapoK cTanu. [Ipy 3TOM TpUXOOUTCA TepUOAUYECKH
MPOMbIBaTh KaHaql KUC/I0poAoM. [lo/okuTesbHble pe3y/bTaThl MOAYYalOT MpU
TTOKPBITUM MAarHe3WTOBLIX CTAaKaHOB HU3KO TEIUIONPOBOAHOM IIaMOTHOM 0OMa3KOM.
Ente nyunie mamMoTHbIe CTaKaHbI C IUPKOHOBOW WJIX MarHe3UTOBOM BTY/TKOU.

BbIOOp Marepuasia CTakaHa /Ijisi KOBIIIEH CO CTOMOPOM OOyC/IaB/TUBAETCS eIé U
TeM, UTO CTa/Jlepa3/MBOYHBIA CTakaH M IPOOKa CTOMOpa COCTAB/SIOT eJUHbBIN
KOMIUIEKT. [I/1g Ha[&KHOTO W TJIOTHOTO IEepeKphITHS KaHajda CTakaHa TMOBEPXHOCThb
O4HOIro M3 3J/IEMEHTOB KOMIUVIEKTA B MOMEHT Ppd3/IMBKU [JO/DKHA HAXOAWTBLCA B
TJIACTUYECKOM COCTOSIHUM TP  TIOJTHOM JKECTKOM COCTOSIHUM  JIPYyroro. JTO
JOCTUraeTCsl MPU PA3/IMUHON OTHEYIOPHOCTH M TeMIlepaType Hauaia JedopMaliiu
Mofi Harpy3koi. B KoMIUleKTe W3 IIaMOTHOW TIPOOKM M IIIaMOTHOTO CTaKaHa
BO3MO)KHO TIpMBapuUBaHue TIPOOKH K Ce/JIOBUHE CTakaHa. IIpy coueTaHWH 11aMOTHOMN
npoOKM W MarHe3WTOBOTO CTaKaHa WM BK/IAJpIlIa COeAWHEHWEe TI0/ydaeTcs
Haubosiee yIauHbIM.

B HacTosiiijee BpeMsi CTOIIOpHBbIE [03aTOPbl TIPUMEHSIIOTCS B OCHOBHOM B
MPOMEXXYTOUYHbIX ~ KOBILIAX, B KOTOpPBbIX ycCaoBUS paboThl cTomopa Oosee
OsarorpusATHBl, YeM B OCHOBHBIX CTajiepa3/iMBOYHBIX KOBIIax. V3-3a Oosblion
TPYZIOEMKOCTH (PyTePOBKH, CYIIKA M YCTAaHOBKHM OJHOPA30BBIX CTOTOPOB, a TaKkKe
HeJJOCTaTOYHOW HaA&KHOCTU [/ OONMBIIMX KOBIIEel TPUMEHSIIOTCS B OCHOBHOM
mbepHbIe 3aTBOPBI.
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B 3aBHCHMMOCTM OT BapuMaHTOB MeEpPEeKpBITHsl KaHala CTaKaHa, MPYKaTvsl IIUT,
KpervieHUsI 3aTBOpa Ha IUTUTe U JIp. TIPU3HAKOB CyIllecTByeT Oosibiioe pasHooOpasue
KOHCTPYKIMM 1MOepHBIX 3aTBOpoB. Ha puc.2 mpuBeseHa cxeMa TUIIOBOM
KOHCTPYKIMU IIIMOepHOro 3aTBOpa.

PucyHok 2 — YcTaHOBKa IIMOEpPHOro 3aTBOpa Ha CTa/iepa3/TMBOUYHOM Kobiie: 1 —
BepxHssi 00oiiMa; 2, 3 — BepXHSSl W HIDKHSS OTHEYIIOpPHBIe TIIMTBI; 4 — CTaKaH-
KOJITIEKTOp; 5 — MeTa/uiiueckass o0oiiMa 1rbepa; 6 — IpoMeKyTouHas TUIATa; 7 —
Kopriyc OsioKka; 8 — cTanepas3nmui-BouHblii cTakaH; 9, 10 — BepxXHUN U HWKHUU
rHe310BOM Kuprnu4y; 11 — ycraHoBouHbIM 6onT; 12 — ruapormiuHap; 13 — duiaHer]
CTaJiepa3/IMBOYHOIO KOBILIA

BepxHsisi HemnopaBW)KHasi OTHEYTOpHasi TIJIMTA, HaXOZsAIascsi B MeTa//IM4ecKou
o0oiiMe, CBOMM BBICTYTIOM BXOAMT B Ta3 CTajaepa3/MBOUHOrO CTakaHa. HibokHss
OTHeyTIOpHasi TUIMTa C KOJUIeKTOPOM, OPraHU3yHOLIUM U HarpaB/sSiOLMM CTPYIO,
BCTaB/ieHa B TIOABIXKHYIO 000#My, KOTOpas C TIOMOILBIO IITOKAa COeAWHeHa C
TUAPOLWIMHAPOM. [IMUThl TIaTebHO MPUIUIM(OBAHbI OAHA K JApPYro, a Ass
oOsierueHrsi CKOJIbKeHUsT pabourie TOBEPXHOCTH TIOKPBHIBAIOT TpadUTO-Mac/sTHON
CcMa3kod wid KapOoHutpuzom Oopa. [logBikHas TIIMTa TIPWKHAMAETCs K
HEeTIOAIBIPKHON ~ UeTBhIPbMSI Ha)KUMHBIMU ~ OONTaMd WM  TPYKHHAMH  UTOOBI
TpeJOTBPaTUTh 3aTeKaHWe B 3a30p MeXy HUMU MeTasljla, TaK Kak MaJible KOJIMyeCcTBa
3aTeKarolero Merasiaa ObICTPO 3aCThIBAIOT U, 3aTPYAHSS TepeMelljeHHe TIOABKHOMN
TUTTBI, HapyIIAlOT HOpMajbHYI0 pabory mmmbepa. Ilepemelrjasick C TTOMOIIBIO
TU/PaB/IAUECKOT0, 3/IEKTPUYECKOrO WM TTHEBMAaTUUeCKOT0 MeXaHU3MOB, TTOABHKHAs
TJIATa OTKpPbIBaeT, [APOCCEeNUpYeT W TepeKpbiBaeT KaHa/l 3aTBopa. OnTumasibHOe
ycuave mpwkatus it gocturaet g0 100000H (10t) npu [JaBjieHUM B
rugpocucreme n1o 15MlIla.

[ITubepHble 3aTBOPBI COOMpPAIOT, CyIllaT, HACTPAaWBAalOT W TOATOTaBIMBAIOT K
TJIaBKe Ha CrelUaJbHbIX CTeHJaX U BMeCTe C MPUK/IeeHHbIM CTAKaHOM C MOMOIIbIO



MaHUMY/SITOPa YCTAaHABIMBAKOT CHU3Y K AHUILY KOBIIA, 3aKPeryisisi ABYMS KJIUHbSIMU.
V3HyTpu KOBIlla THe370 BOKDYr KOBIIIEBOTO CTaKaHa  3aTpaMOOBBIBAIOT
BbICOKOTVIMHO3EMUCTOM Maccou. K MogBW)KHOU MJIUTE TIPUCOEAUHSIIOT TUPOLATUH/D
U TpoBepsitoT paboTy 3aTrBopa. KaHan 3aTBopa MpOYMILIAIOT, 3aTeM TepeKphIBal0T U
3aMoJIHSIIOT 3aChINKOM, MpeAyripeXkJarolleil 3arekaHWe MeTassia M obseryaroiieit
OTKpbIBaHHE 3aTBOpa MepBbIM pa3. B KauecTBe 3aChINKK UCMO/Ib3YIOT B 3aBUCUMOCTH
OT Ha/M4Usi CTABPOJUT, [JUCTEHCHUIMMAHUTOBBIA KOHLIEHTPAT, 30/IbHO-TPa(UTOBYIO
CMeCb, MOJIOTBIM KOKC, TIeCOK B CMeCu C TIpaduToM, ILIaMOTHBIM [OPOLLOK,
XPOMUCTYIO PYAY, MarHe3WTOBbIM TIOPOILIOK U /p. MaTepuan 3achIllKU JO/DKeH ObITh
COBEepIIIEHHO CyXHM M T10 BO3MOYKHOCTH 0oJiee TshKENbIM. UToObI MaTepra 3aChIlKU
He 3arpsi3Hsi/l pa3/iMBaeMyl0 CTajib, 3aTBOP OTKPBLIBAIOT HAJ| Pe3epPBHOM EMKOCTBIO, a
npu cuhOHHOUM pa3/vBKe Ha JIeMKy YCTaHaB/IMBAalOT KOHYCHBIM 5KpaH M3 KapTOHa,
TIPO’KUTAeMbIid TIePBBIMU TTOPLUSAMU MeTasia. CTOMKOCTh IMOEPHBIX 3aTBOPOB B
TIEPBYIO OUepe/ib 3aBUCHUT OT KaueCcTBa OTHEYIIOPHBIX TUIUT. 10 yC/TOBUSIM CITYKOBI
OTHEYTIOpHbIe TIJIUTHI [IO/DKHBI 00/1aZiaTh BBICOKOM MeXaHWUYeCKOW TPOUHOCTHIO,
T€PMOCTOUKOCTBI, YCTOMUMBOCTBIO TMPOTHUB (DU3UKO-XUMHUUYECKOTO BO3EeUCTBUS
JKAJJKMX PpacIulaBOB W BBICOKOM COMPOTUB/ISIEMOCTBIO HW3HOCY TpU TPEHUU
TOBEPXHOCTEeN. YCrelllHasi pa3/iMBKa HECKOJbKUX I1JIaBOK BO3MOXKHA JIWIIb TIPU
VCTIO/Ib30BaHUM  1e(UIUTHBIX  BBICOKOKAYECTBEHHBIX  OTHEYIOPHBIX  TJIUT,
TIIaTe/JIbHOM COOpPKe M YCTaHOBKe 3aTBopa, B KOTOpoM jJedopMaliysi KopIyca OT
TePMUYECKUX HarpshKeHWW KOHCTPYKTWBHO CBeJleHa [0 MHHMMyMa. YKa3aHHbIM
TpeOOBaHUSIM B Oosibllleli Mepe OTBEYAlOT IUIMTHI W3 IIJIaBJIEHOTO TepuK/aasa Hu
KODYH/IOBble, TIPOMMUTAaHHbIe OaKeIUTOM. YCIIeITHO WCHOMb3YIOT IUTUTBI  C
LIMPDKOHOBBIMM BCTaBKaMH, KOHTAaKTUDYIOIIUMU HEMNOCPEJCTBEHHO CO CTPYéu
MeTa/la U L1aKa, KOTOphle CIy»KaT A0 17 rjiaBok.

[IIupokoe TpUMeHeHHe ITUOEPHBIX 3aTBOPOB B CTaJelIaBUIBHBIX I[eXax
0o0yC/IOBIEHO  3HAUWTELHBIMHM WX  [PEeUMYIIleCTBaMHd  Tiepe],  CTOTIOPHBIMH
no3atopaMi. K HMM OTHOCATCS BBbICOKas HaZEKHOCTb pabOThl U peryIvpOBaHUS
CKOPOCTH Ppa3lMBKW, OBICTPOTAa YCTAHOBKHM, MeXaHW3alUsl W  COKpalljeHHe
TPYZIOEMKOTO Tpoljecca, oOjierueHHde YCIOBHM Tpy[a IIPU TIOATOTOBKE KOBIIA U
pa3/iMBKe TJIaBKU. PacriosioxkeHre 3aTBOpa CHapy>XM KOBILIA U KOHTaKTUPOBAHWe TIUT
CO CTPYyéW MeTasyla TOJIbKO B MOMEHT pa3/IMBKU T03BOJIsieT pa3orpeBatb (yTepOBKY
KOBIlla Tepes TPUEMOM IUlaBKA BioTh A0 1400°C, cokpainarh MOTepU Teria
MeTa/lJIOM, yBeJUUHBaTh MPOJO/DKUTETHFHOCTb MpeObIBaHUSI MeTajyla B KOBIIIE BO
BpeMs BHETIeUHOW 00paboTKu u pa3muBKy. CoKpallleHue Tepro/a MoJroTOBKH KOBITIa
B 2-3 pa3a yBeluMUMBaeT 000pOT KOBIIIeM B 1jexe, yMeHbIllaeT uX 0biijee KOTMUeCTBO,
TOBBIIIAeT CTOMKOCTb (PYyTEPOBKM W3-3a CHWXKEHHUSI TepMUUeCKHUX HarlpsKeHUM,
CHW)KAeT  pacxofi,  OTHeyrnopoB.  [|OMOMHUTENBHO  COKpALlldeTcs  pacxo[
CTa/Iepa3/IMBOYHOIO MpuIiaca C COOTBETCTBYIOIMM YMEHbIIIEHMeM 3arparT Ha
TPAHCIIOPTUPOBKY U CKJIaJUPOBaHMe, 0COOEHHO TP MHOTOKPATHOM MCIIO/Tb30BaHUN
mMbepHbIX TUUT. Yepe3 mmbep MPaKTUKyeTCsl BAyBaHHE aproHa W PapUHUPYIOMIUX
TIOPOIITIKOOOpa3HBIX MaTepHasIoB.



K Hea0CTaTKaM CKOJIb3AIHUX IJ_II/I6eprIX 3daTBOPOB OTHOCATCA:

e TIPOJO/DKUTENBHOCTh TI€PEKPBITUSI OTBEPCTHSI BO BpeMsl pa3/iMBKH He JI0/DKHA
nipeBbiiIath 6osee 30 ¢, Tak Kak OTBEPCTHe CTaKaHa MepeKpbIBaeTCsi He CBepXY,
a CHU3y U B HEM 3aCThIBaeT MeTaslf;

 BbIlIe MOTEPU Haropa MeTas/ula Ha TpeHUe CTPYW U MeCTHbIe COMPOTUBJIEHUS,
3aTpyZHSIOIIMe MOoJyuyeHre KOMIAaKTHOW CTPyM B TIpOLiecCe peryivpoBaHUs
CKOPOCTH Pa3/IUBKY;

e HEJOCTaTOYHO HaJE&KHO IIpefloTBpAlllaeTCsl 3aTeKaHue MeTa/ula MeXIy
IJIUTaMAd ~ Jla)ke TIpM  BechbMa OOJBIIIMX  YCWIMSAX TPWKATHASA  TUIHT,
YCJIOKHSIIOIMX KOHCTPYKIIHIO IIHOepOoB;

e JedHUIMTHOCTb ¥ HEeBLICOKAsk CTOMKOCTh OTHEYTIOPHBIX TI/IUT, C/Ty>K0a KOTOPBIX
yCyryonsieTcssi TepMUUeCKUMU HampsokKeHWsIMM, a Takke KopoOjeHreM
OTHEYTIOPOB U MeTa/lJIOKOHCTPYKI[UH;

e 3aTPyAHSIETCS Pa3/IMBKa CTa/M yepe3 Masible JMaMeTpPbl CTaKaHOB.

B cBSI3u C 3TUM TpPOJI0/’KAeTCsl TIOMCK HOBBIX KOHCTPYKTHMBHBIX peIlleHHi II0
JIO3UPYIOLLIMM YCTPOMCTBAM.

5 k% (12005170018

CornacHo TY 14—12—14—84 wW3n0)KHULIbI KIAaCCUPUIIUPYIOTCS  CJIeyIOLIAM
obpa3zom. ITo macce:

a) 0cobo MesiKre — 110 3 T;

0) menkue — ot 3 0 8 T;

B) cpegHue — OT 8 710 15 T;

) KpyrnHble — OT 15 10 25 T;

1) 0cob0 KpyTHbIe-CBbIIIe 25 T.

[To Ha3HaueHHIO: a) /ISt CISIOMHTOBBIX M JINCTOBLIX C/TUTKOB,;

0) /151 G/IFOMHUHTOBBIX Y COPTOBBIX CJTUTKOB;

B) ZI/isl TPYOHBIX, KOJIECHBIX CJIUTKOB U I/ PaCXOIyeMbIX 3/1eKTPO/IOB

.JTo KoHCTpYKLMU:

a) CKBO3HbIe yIIUpPEHHbIe KHU3Y
(puc. 98, a);

0) ckBo3HBIE yIIMpeHHbIe KBepxy(puc. 98,6)\;B) OyThimounbie (puc. 98, B);

I') VyXO[JOHHbIE C OTBEPCTHEM B iHe JJisi pa3/iuBKU CcTanu cudoHom (puc. 99,
a);

[) TJIyXOfOHHBbIEe C OTBEPCTHEM B JIHe /i MeTa/UInuecKod TPOOKW TIpH

pa3/uBKe ctamu cBepxy(puc. 99, 6).

[To arperary BBIIUVIaBKM UyTyHa: a) W3 [JOMEHHOro uyryHa; 0) wu3
BarpaHOYHOI0 YyryHa.

[To XUMHUUECKOMY COCTaBy U CTPYKTYpe:

a) U3 Ceporo YyryHa C rjacTUHYaTbIM TpaduTom;



6) W3 ceporo HU3KOJIETMPOBAHHOTO W MOAW(DUIIMPOBAHHOTO UYTyHa C
TJIaCTUHYATBIM rpaduTom;

r) U3 Ceporo MoOAU(MUIIMPOBAHHOTO YyryHa C IIApOBUJHBIM TpadUTOM.
ITo criocoOy yTeryieHUsI Bepxa CJIUTKa:

a) 6e3 yrerieHus;

6) c yTerneHHbIM KHM3y W3/IOKHUL] BEPXOM, COCTaBJISIIOIIUM OJHO Iiesioe C
W3/I0KHULIEH;

B) co CbeMHBIMU NIPUOBUILHBIMU Ha/ICTaBKaMU
YillpeHHble KHU3Y W3/I0KHULbI TPUMEHSIIOT JJ/Is1 OTJIMBKU C/IUTKOB W3 KUIISIIUX,
TIOJTy CITOKOMHBIX ¥ HEKOTOPBIX CTIOKOWHBLIX cTasel (c yriepopom He 6osee 0,35 %).
YillpeHHbIe KBePXY W3/I0XKHULbI CAy>KaT AJis MOAyueHHsi CJIUTKOB U3 CIIOKOWHBIX
ctaner. KoHycHOCTh ymmpeHHbIX cocrtaBiasieT 0,5—2.5 %, a ylIHMpeHHbIX KBepXy
JIOITyCKaeTCst Jifo) 4 %.
BHYTpeHHIOIO TOBEPXHOCTh M3JIOKHUL] [JisI KPYIHBIX CJAUTKOB YaCTO BBIMIOHSIOT
BO/THUCTOW.B BepxHelW 4YaCTHM WU3JIOKHUL] MPelyCMaTPUBAIOTCS  CIeljuabHbIe
TPAHCITOPTHBIE TPUCTIOCOO/IEHUS [JIs 3aXBaTa UX KpaHOM IIPH TlepeMeIleHHUH: YIIH,
1andbl, AY)KKW, MPUIMBBI O OTBepcTHeM, ckKoObl (puc. 100). Ha u3noxHUIIAX,
YIIMPEHHBIX KBEpXY, KpOMe TOr0, B HY)KHEW 4acT JenatoTCs yIIU WM Lan@bl A/
3axBaTa WU3/I0KHUL] HAa HAroJbHOM CTPUIINEpe TP yJaAeHUuM 3aCTPSBIIUX C/IUTKOB.
WHorya B 60KOBOM TJIOCKOCTU M3/I0XKHMUI] 3a/IMBatOT CKOOy A/isi obsierueHus: YKIaaKu
W3/I0KHUL] B 11Tabesb, 0COOEHHO TIPU YacTOM 3aMeHe W3/IOKHUL] OJHOTO THUIIA

IPYTUM.




Puc. 98. CkBO3HbBIE U3/TOKHULBI:
a — yIIMpeHHast KHU3y; 0 — yIMpeHHasi KBepXy; B — OyThI/IOUHasI
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Puc. 99. M310)KHULIBI C THOM AJIs1 pa3/IMBKK CTanu: 0 — cudoHom; 6 — cBepxy



[TpuunHON TIpeXKJeBPeMEeHHOM OTOPAaKOBKHM W3JIOXKHUI] TaK)Ke SIBISIeTCS OOpBIB «yIleii»
BO BpeMsi 0CBOOOXK/IeHUST V3JI0’KHUL] oT CJIUTKOB.

CTOWKOCTb M3/I0KHML] MOXKHO TIOBBICMTH 3a CYeT MPaBWIbHOTO WX pasMellleHHs Ha
TeneXXKax (Ha [JOCTaTOUHOM pAaCCTOSHUM JpYyr OT Jpyra) YW XOpPOLUKX YCJIOBUU
SKCIUlyaTalyu (BblAep>KUBaHUE 3aaHHbIX TeMIepaTyp Pas3/UBKU U BbIJEP)KKU CIIUTKA B
W3J/I0)KHHLIe; XOpollee LeHTPUPOBaHWE CTPyUM NPU pas/MBKe CBepxy; HOpMasbHas
o0opaurBaeMoCTh, 00ecrieunBaroIasi OX/IaKAeHrne W3/I0KHUL] Ha BO3/yXe [0 3aZlaHHBIX
Temrieparyp 0e3 MpuMeHeHUs! [yLTUPOBAHKS).

YenbHBIM pacxof U3/0KHUI[ cocTaBisgeT (Ha 1 T cramu) : 6—10 Kr menkux wus
MarHueBOro 4yryHa, 12—14 Kr cpegHWX CKBO3HBIX YIIMPEHHBIX KHU3Y [Jis1 COPTOBBIX
C/TUTKOB; 14—16 Kr KPYMHBIX CKBO3HBIX YIIWPEeHHbIX KHU3Y [JIs1 JIMCTOBLIX C/IUTKOB; 14
K CpeJHUX TIJIyXOJOHHbIX COPTOBBIX [/Isi pa3nMBKU cuhoHOM; 21—23 Kr CpefHUX
IJIyXOJOHHBIX COPTOBBIX [/l pas3/MBKU CBepxy; 30—32 Kr KPYNHBIX IVIyXO[OHHBIX
JIUCTOBBIX [ pas/ivBKU CBepxy; 35—40 Kr mpu pasiuBKe BbICOKOJIETMPOBAHHBIX
cTasemu.

Puc. 100. KOHCTpYKTUBHBIE 3/1eMeHThI [1JI 3aXBaTa U3JIOKHUL] [IPU TPAHCIIOPTUPOBKe:
a — JIy)KKa; 6 —TIpwIuB ¢ yraybseHreM; B — CTajlbHas 1jarda; T — yXo; I — JiTas
rarda; e — ckoba

Bonpocsk! 11 CaMOKOHTPOJIA

1. [Tepeunciute obopymoOBaHUe /IS pa3/TUBKUA CTaA?

2. XapakTepruCTUKa CTajiepa3/IMBOYHOIO KOBLLIA

3. Kakue eMKoCTH U TUIbI (hyTEPOBOK CTajiepa3IMBOYHOTO KOBIIIA , ©U3BeCTHbI
Bam?

4 HasHaueHue cTanepasMBOYHBIX JO3UPYIOLIUX YCTPOUCTB, UX KOHCTPYKLIUK?
5 HaszHaueHue cTasiepa3IMBOYHBIX CTAKAHOB, UX TUIIBI.

6. HasHnaueHue M3/10)KHULIBI

7 Kakasi CTOMKOCTb U yJje/TbHbIN Pacxo/| U3/I0KHUI]?

8 Kakuve 4yryHbl BaM U3BeCTHbI?

9. ['ne BoITLIAB/IAIOT YYyTYH?

10. Ha3HaueHue «yIlei» B U3/IOKHULE?



Hcnonb3yemas 1ureparypa:
I"A. Cokonos «IIpousBozactso cramm» 426 — 428



